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Notice 
1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products 

and application examples. You are fully responsible for the incorporation or any other use of the circuits, software, and information in the design of your 
product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by you or third parties arising from the use of 
these circuits, software, or information. 

2. Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights, or
other intellectual property rights of third parties, by or arising from the use of Renesas Electronics products or technical information described in this 
document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application examples. 

3. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or
others. 

4. You shall be responsible for determining what licenses are required from any third parties, and obtaining such licenses for the lawful import, export,
manufacture, sales, utilization, distribution or other disposal of any products incorporating Renesas Electronics products, if required. 

5. You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any
and all liability for any losses or damages incurred by you or third parties arising from such alteration, modification, copying or reverse engineering. 

6. Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The intended applications for
each Renesas Electronics product depends on the product’s quality grade, as indicated below. 

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home 
electronic appliances; machine tools; personal electronic equipment; industrial robots; etc. 

"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key 
financial terminal systems; safety control equipment; etc. 

Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas 
Electronics document, Renesas Electronics products are not intended or authorized for use in products or systems that may pose a direct threat to 
human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause serious property damage (space system; 
undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics disclaims 
any and all liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product that is 
inconsistent with any Renesas Electronics data sheet, user’s manual or other Renesas Electronics document. 

7. No semiconductor product is absolutely secure. Notwithstanding any security measures or features that may be implemented in Renesas Electronics 
hardware or software products, Renesas Electronics shall have absolutely no liability arising out of any vulnerability or security breach, including but not 
limited to any unauthorized access to or use of a Renesas Electronics product or a system that uses a Renesas Electronics product. RENESAS 
ELECTRONICS DOES NOT WARRANT OR GUARANTEE THAT RENESAS ELECTRONICS PRODUCTS, OR ANY SYSTEMS CREATED USING 
RENESAS ELECTRONICS PRODUCTS WILL BE INVULNERABLE OR FREE FROM CORRUPTION, ATTACK, VIRUSES, INTERFERENCE, 
HACKING, DATA LOSS OR THEFT, OR OTHER SECURITY INTRUSION (“Vulnerability Issues”). RENESAS ELECTRONICS DISCLAIMS ANY AND 
ALL RESPONSIBILITY OR LIABILITY ARISING FROM OR RELATED TO ANY VULNERABILITY ISSUES. FURTHERMORE, TO THE EXTENT 
PERMITTED BY APPLICABLE LAW, RENESAS ELECTRONICS DISCLAIMS ANY AND ALL WARRANTIES, EXPRESS OR IMPLIED, WITH 
RESPECT TO THIS DOCUMENT AND ANY RELATED OR ACCOMPANYING SOFTWARE OR HARDWARE, INCLUDING BUT NOT LIMITED TO THE 
IMPLIED WARRANTIES OF MERCHANTABILITY, OR FITNESS FOR A PARTICULAR PURPOSE. 

8. When using Renesas Electronics products, refer to the latest product information (data sheets, user’s manuals, application notes, “General Notes for 
Handling and Using Semiconductor Devices” in the reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by 
Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation characteristics, installation, etc. Renesas
Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such 
specified ranges. 

9. Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific 
characteristics, such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Unless designated as a high reliability 
product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics products
are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily injury, 
injury or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as safety 
design for hardware and software, including but not limited to redundancy, fire control and malfunction prevention, appropriate treatment for aging 
degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult and impractical, you are 
responsible for evaluating the safety of the final products or systems manufactured by you. 

10. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas 
Electronics product. You are responsible for carefully and sufficiently investigating applicable laws and regulations that regulate the inclusion or use of
controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics products in compliance with all these 
applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance 
with applicable laws and regulations. 

11. Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is
prohibited under any applicable domestic or foreign laws or regulations. You shall comply with any applicable export control laws and regulations 
promulgated and administered by the governments of any countries asserting jurisdiction over the parties or transactions. 

12. It is the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or
transfers the product to a third party, to notify such third party in advance of the contents and conditions set forth in this document. 

13. This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.
14. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas

Electronics products. 

(Note1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled 
subsidiaries. 

(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics. 
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1 Introduction

1. Introduction

Modules:

• CAN

• GPT

• DIO

• ETH

• THS

• FLS

• MCU

• PORT

• SPI

• WDG

• CRC

• EMM

• ICCOM

• IIC

• IPMMU

• RFSO

This document shall be used as reference by the users for module ROM/RAM usage, module stack size 

and module API execution time of AUTOSAR R19-11 for Gen4/V4M MCAL.
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2 MemoryUsage and ExecutionTime

2. Memory Usage and Execution Time

2.1 Module ROM/RAM Usage

2.2 Module Stack Size

2.3 Module API Execution Time

Module ROM/RAM usage shows the memory size allocated for each section used in each 

module. 

The unit of module memory size is Byte(s).

Module stack size shows the max of stack size used in each module. 

The unit of module stack size is Byte(s).

Module API execution time shows the execution time of each module API. 

The unit of module API execution time is microsecond.
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3 Measurement Condition

3. Measurement Condition

Each module was measured with the following conditions:

•

•

The list of CDF files used for measurement are as below:

Module CDF name Remark

RCar_CAN_008.arxml DET ON

RCar_CAN_009.arxml DET OFF

RCar_CAN_001.arxml DET ON

RCar_CAN_014.arxml DET ON

RCar_CAN_RC_002.arxml DET ON

RCar_Gpt_013.arxml DET ON

RCar_Gpt_014.arxml DET OFF

DIO RCar_Dio_007.arxml DET ON

RCar_Dio_008.arxml DET OFF

ETH RCar_Eth_011.arxml DET ON

RCar_Eth_012.arxml DET OFF

THS RCar_Cddths_030.arxml DET OFF

RCar_Cddths_031.arxml DET ON

RCar_Fls_123.arxml DET OFF

RCar_Fls_124.arxml DET ON

RCar_Fls_138.arxml DET OFF

RCar_Fls_140.arxml DET ON

RCar_Mcu_009.arxml DET ON

RCar_Mcu_010.arxml DET OFF

RCar_Mcu_017.arxml DET OFF

PORT RCar_Port_014.arxml DET OFF

RCar_Port_019.arxml DET ON

RCar_Spi_003.arxml DET OFF

RCar_Spi_061.arxml DET OFF

RCar_Spi_060.arxml DET ON

RCar_Spi_067.arxml DET ON

WDG RCAR_Wdg_029.arxml DET OFF

RCAR_Wdg_030.arxml DET ON

RCar_CddCrc_001.arxml DET ON

RCar_CddCrc_003.arxml DET OFF

EMM RCar_CddEmm_018.arxml DET OFF

RCar_CddEmm_019.arxml DET ON

RCar_CddIccom_091.arxml DET OFF

RCar_CddIccom_092.arxml DET ON

RCar_CddIic_143.arxml DET ON

RCar_CddIic_144.arxml DET OFF

RCar_CddIic_148.arxml DET ON

IPMMU RCar_CddIpmmu_041.arxml DET ON

RCar_CddIpmmu_040.arxml DET OFF

RCar_Cddrfso_011.arxml DET ON

RCar_Cddrfso_012.arxml DET OFF

RCar_Cddrfso_025.arxml DET OFF

Note: All *.arxml files are attached in the release package

IIC

RFSO

Typical configuration was used as the base configuraion for measurement.

For details of configuration file, refer to the each module section.

The CPU clock frequency used to measure the Execution Time is 1400 MHz 

for all the APIs.

MCU

CAN

GPT

FLS

ICCOM

CRC

SPI

Rev.0.02
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4 CAN

4 CAN

4.1 CAN ROM/RAM Usage

This section provides memory usage details measured using the 'RCar_CAN_008.arxml(DET_ON)' and 'RCar_CAN_009.arxml(DET_OFF)'

configuration.

ROM/RAM Section Name Memory size (Bytes)

DET ON DET OFF

ROM CAN_PUBLIC_CODE_ROM 9344 7664

CAN_PRIVATE_CODE_ROM 6536 6420

CAN_APPL_CODE_ROM 80 80

CAN_FAST_CODE_ROM 2812 2812

CONST_ROM_8BIT 89 89

CAN_CFG_DBTOC_UNSPECIFIED 436 436

CAN_CFG_DATA_8BIT 2 2

CAN_CFG_DATA_UNSPECIFIED 68 68

Total 19367 17571

RAM RAM_1BIT 6 6

RAM_8BIT 2 2

RAM_32BIT 12 12

RAM_UNSPECIFIED 48 48

NOINIT_RAM_1BIT 5 5

NOINIT_RAM_8BIT 2 2

NOINIT_RAM_32BIT 12 12

NOINIT_RAM_UNSPECIFIED 48 48

Total 135 135

Total - 19502 17706

4.2 CAN Stack Size

This section provides the max of stack depth for the 'RCar_CAN_008.arxml(DET_ON)' and 'RCar_CAN_009.arxml(DET_OFF)' configuration.

Max of stack depth (Bytes) 800

4.3 CAN API Execution Time

This section provides Execution Time details of the API measured using the 'RCar_CAN_001.arxml', 'RCar_CAN_009.arxml', 

RCar_CAN_014.arxml' and 'RCar_CAN_RC_002.arxml' configuration.

API Name Execution time (us) Remarks

Can_Init 6.5 -

Can_MainFunction_Write 1.8 -

Can_SetControllerMode_START 8.7 -

Can_SetControllerMode_STOP 8.9 -

Can_SetControllerMode_SLEEP 0.0 -

Can_DisableControllerInterrupts 0.1 -

Can_EnableControllerInterrupts 0.2 -

Can_Write 1.5 -

Can_GetVersionInfo 0.2 -

Can_MainFunction_Read 3.1 -

Can_MainFunction_BusOff 0.9 -

Can_MainFunction_Mode 0.2 -

Can_SetBaudrate 0.4 -

Can_GetControllerMode 0.1 -

Can_GetControllerErrorState 0.5 -

Can_GetControllerTxErrorCounter 0.3 -

Can_GetControllerRxErrorCounter 0.3 -

Can_SelfTestChannel 16.5 -

Can_RAMTest 50181.3 -

Can_SetIcomConfiguration 12.7 -

Can_DeInit 6.1 -

ISR_RX_RXFIFO_MODE 9.8 -

ISR_RX_TXRXFIFO_MODE 10.9 -

ISR_TX_BUFFER_MODE 7.9 -

ISR_TX_TXRXFIFO_MODE 9.3 -

ISR_TX_QUEUE_MODE 8.8

ISR_BUSOFF 6.9

Rev.0.02
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5 GPT

5 GPT

5.1 GPT ROM/RAM Usage

This section provides memory usage details measured using the 'RCar_Gpt_013.arxml' (DET ON) configuration 

and 'RCar_Gpt_014.arxml' (DET OFF) configuration.

ROM/RAM Section Name Memory size (Bytes)

DET ON DET OFF

ROM GPT_PUBLIC_CODE_ROM 4664 3192

GPT_PRIVATE_CODE_ROM 1960 1960

GPT_FAST_CODE_ROM 360 360

GPT_CFG_DATA_UNSPECIFIED 188 176

GPT_CFG_DBTOC_UNSPECIFIED 16 16

Total 7188 5704

RAM RAM_1BIT 1 1

GPT_CFG_RAM_UNSPECIFIED 12 12

VAR_NO_INIT_PTR 12 12

NOINIT_RAM_8BIT 1 1

Total 26 26

Total - 7214 5730

5.2 GPT Stack Size

This section provides the max of stack depth for the 'RCar_Gpt_013.arxml' configuration.

Max of stack depth (Bytes) 224

5.3 GPT API Execution Time

This section provides Execution Time details of the API measured using the 'RCar_Gpt_014.arxml' configuration.

API Name Execution time (us)

Gpt_Init 24.5

Gpt_DeInit 11.6

Gpt_GetTimeElapsed 2.2

Gpt_GetTimeRemaining 0.8

Gpt_StartTimer 7.0

Gpt_StopTimer 1.8

Gpt_EnableNotification 0.2

Gpt_DisableNotification 0.04

Gpt_GetPredefTimerValue 1.0

Gpt_GetVersionInfo 0.1

Gpt_SetMode 0.9

Gpt_DisableWakeup 2.1

Gpt_EnableWakeup 0.3

Gpt_CheckWakeup 0.3

Gpt_HW_Tmu_CbkNotification 0.9

-

-

-

-

-

-

-

-

-

-

Remarks

-

-

-

-

-

Rev.0.02
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6 DIO

6 DIO

6.1 DIO ROM/RAM Usage

This section provides memory usage details measured using the 'RCar_Dio_007.arxml' configuration with DET enabled

and 'RCar_Dio_008.arxml' configuration with DET disabled.

ROM/RAM Section Name Memory size (Bytes)

DET ON DET OFF

ROM 1036 648

524 524

100 100

1660 1272

RAM 0 0

Total - 1660 1272

6.2 DIO Stack Size

This section provides the max of stack depth for the 'RCar_Dio_007.arxml' configuration.

Max of stack depth (Bytes) 128

6.3 DIO API Execution Time

This section provides Execution Time details of the API measured using the 'RCar_Dio_008.arxml' configuration.

API Name Execution time (us) Remarks

Dio_WriteChannel 3.0 -

Dio_ReadChannel 3.1 -

Dio_WritePort 2.5 -

Dio_ReadPort 3.0 -

Dio_WriteChannelGroup 2.6 -

Dio_ReadChannelGroup 3.1 -

Dio_MaskedWritePort 2.6 -

Dio_FlipChannel 4.4 -

Dio_GetVersionInfo 0.02 -

Dio_ReadChannelOutputValue 0.7 -

Dio_ReadChannelGroupOutputValue 0.7 -

DIO_PUBLIC_CODE_ROM 

DIO_PRIVATE_CODE_ROM 

DIO_CFG_DATA_UNSPECIFIED

Total

-

Rev.0.02
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7 ETH

7 ETH

7.1 ETH ROM/RAM Usage

This section provides memory usage details measured using the 'RCar_Eth_011.arxml' configuration for DET ON,

 'RCar_Eth_012.arxml' for DET OFF.

ROM/RAM Section Name Memory size (Bytes)

DET ON DET OFF

ROM ETH_PUBLIC_CODE_ROM 7084 3756

ETH_PRIVATE_CODE_ROM 15048 14936

ETH_FAST_CODE_ROM 324 324

CONST_ROM_32BIT 32 32

ETH_CFG_DBTOC_UNSPECIFIED 8 8

ETH_CFG_DATA_UNSPECIFIED 660 660

Total 23156 19716

RAM RAM_UNSPECIFIED 40 40

NOINIT_RAM_32BIT 12 12

NOINIT_RAM_UNSPECIFIED 6048 6048

RAM_16BIT 72 72

RAM_32BIT 24 24

ETH_PORT_RAM_0 101072 101072

ETH_PORT_RAM_1 101072 101072

ETH_PORT_RAM_2 101072 101072

ETH_PORT_DESCRIPTOR_0 1328 1328

ETH_PORT_DESCRIPTOR_1 1328 1328

ETH_PORT_DESCRIPTOR_2 1328 1328

Total 313396 313396

Total - 336552 333112

7.2 ETH Stack Size

Max of stack depth (Bytes) 576

7.3 ETH API Execution Time

API Name Execution time (us) Remarks

Eth_Init 15.7

Eth_SetControllerMode (MODE_ACTIVE) 57.8

Eth_SetControllerMode (MODE_DOWN) 4.7

Eth_GetControllerMode 0.09

Eth_GetPhysAddr 0.09

Eth_SetPhysAddr 0.22

Eth_UpdatePhysAddrFilter 0.35

Eth_WriteMii 41.4

Eth_ReadMii 40.5

Eth_GetCounterValues 0.91

Eth_GetRxStats 2.6

Eth_GetTxStats 0.02

Eth_GetTxErrorCounterValues 0.09

Eth_ProvideTxBuffer 1.1

Eth_Transmit 2.3

Eth_Receive 3.5

Eth_TxConfirmation 2.2

Eth_GetVersionInfo 0.3

Eth_MainFunction 2.7

Eth_GetCurrentTime 1.1

Eth_EnableEgressTimeStamp 0.46

Eth_GetEgressTimeStamp 1.1

Eth_GetIngressTimeStamp 0.76

Eth_SetIncrementTimeForGptp 0.02

Eth_SetOffsetTimeForGptp 0.03

Eth_UpdateStreamFilter 0.46

ETH_AVBnDATAISR (Transmit) 2.3

ETH_AVBnDATAISR (Receive) 4.0 -

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

This section provides the max of stack depth for the 'RCar_Eth_012.arxml' configuration.

This section provides Execution Time details of the API measured using the 'RCar_Eth_012.arxml' configuration.

-

-

-
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8 CDDTHS

8 CDDTHS

8.1 CDDTHS ROM/RAM Usage

This section provides memory usage details measured using the RCar_Cddths_030.arxml and RCar_Cddths_031.arxml configuration.

ROM/RAM Section Name Memory size (Bytes)

DET ON DET OFF

ROM CODE_SLOW 3548 2416

CONFIG_DATA_UNSPECIFIED 32 32

Total 3580 2448

RAM VAR_INIT_8 1 0

VAR_INIT_UNSPECIFIED 4 4

VAR_NO_INIT_PTR 4 4

Total 9 8

Total - 3589 2456

8.2 CDDTHS Stack Size

This section provides max of stack depth measured using the RCar_Cddths_030.arxml and RCar_Cddths_031.arxml configuration.

Max of stack depth (Bytes) 320

8.3 CDDTHS API Execution Time

This section provides excution time detail measured using the RCar_Cddths_030.arxml configuration.

API Name Execution time (us) Remarks

CddThs_Init 2237.1

CddThs_SetThermalInterruptionMode 1.7

CddThs_ConfigureThermalInterruption 8.1

CddThs_GetCurrentTemperature 3.7

CddThs_GetCurrentVoltage 0.9

CddThs_SetOperationState 2106.6

CddThs_GetOperationState 0.03

CddThs_GetVersionInfo 0.02

CddThs_DeInit 2111.7

CddThs_ClearTemperatureErrorStatus 0.02

-

-

-

-

-

-

-

-

-

-

Rev.0.02
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9 FLS

9 FLS

9.1 FLS ROM/RAM Usage

Memory size (Bytes)

DET ON DET OFF

0 0

16172 13980

636 636

16808 14616

8 8

76 76

4 4

88 88

Total 16896 14704

Memory size (Bytes)

DET ON DET OFF

0 0

18236 15604

928 928

19164 16532

8 8

84 84

4 4

96 96

Total 19260 16628

9.2 FLS Stack Size

Max of stack depth for HyperFlash (Bytes)

Max of stack depth for Serial Flash (Bytes)

9.3 FLS API Execution Time

SerialFlash HyperFlash

Fls_GetVersionInfo 1.9 0.30

Fls_Init 1.8 80.6

Fls_Erase 1.8 1.5

Fls_MainFunction(Erase) 96.7 918166.7

Fls_MainFunction(BlankCheck) 23.6 46.9

Fls_MainFunction(Write) 25.5 2221.4

Fls_MainFunction(Compare) 1.9 50.0

Fls_MainFunction(Read) 0.02 32.5

Fls_BlankCheck 0.08 1.3

Fls_Write 0.36 1.4

Fls_Read 24.9 1.3

Fls_SetMode 89.6 0.26

Fls_GetStatus 92.7 0.02

Fls_GetJobResult 938470.8 0.02

Fls_Compare 59.1 1.5

Fls_Cancel 2514.8 1.4

Fls_SendSpecificConfig(Read) 1.8 26.9

Fls_SendSpecificConfig(Write) 1.9 26.6

Fls_DDRWritePattern 21.9 0.0

Fls_DDRVerifyPattern 21.1 0.0

Fls_DDRCalibrate 0.29 0.0

Fls_Suspend 1.8 1.4

Fls_Resume 1.8 1.3

This function is not supported in Hyper Flash

This function is not supported in Hyper Flash

This function is not supported in Hyper Flash

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

This section provides memory usage details measured using the: RCar_Fls_123.arxml' configuration for Serial Flash (DET_OFF), RCar_Fls_124.arxml' configuration for 

Serial Flash (DET_ON), RCar_Fls_138.arxml' configuration for Hyper Flash (DET_OFF), RCar_Fls_140.arxml' configuration for Hyper Flash (DET_ON).

1248

1536

This section provides memory usage details measured using the: RCar_Fls_123.arxml' configuration for Serial Flash (DET_OFF), RCar_Fls_138.arxml' configuration for 

Hyper Flash (DET_OFF).

API Name Execution time (us) Remarks

RAM VAR_INIT_UNSPECIFIED

VAR_NO_INIT_UNSPECIFIED

VAR_NO_INIT_PTR

Total

-

ROM/RAM for SerialFlash Section Name

ROM CODE_FAST

CODE_SLOW

CONFIG_DATA_UNSPECIFIED

Total

RAM VAR_INIT_UNSPECIFIED

VAR_NO_INIT_UNSPECIFIED

VAR_NO_INIT_PTR

Total

-

This section provides memory usage details measured using the: RCar_Fls_123.arxml' configuration for Serial Flash (DET_OFF), RCar_Fls_124.arxml' configuration for 

Serial Flash (DET_ON), RCar_Fls_138.arxml' configuration for Hyper Flash (DET_OFF), RCar_Fls_140.arxml' configuration for Hyper Flash (DET_ON).

ROM/RAM for HyperFlash Section Name

ROM CODE_FAST

CODE_SLOW

CONFIG_DATA_UNSPECIFIED

Total

Rev.0.02
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10 MCU

10 MCU

10.1 MCU ROM/RAM Usage

This section provides memory usage details measured using the 'RCar_Mcu_009.arxml' and 'RCar_Mcu_010.arxml' configuration.

ROM/RAM Section Name Memory size (Bytes)

DET ON DET OFF

ROM MCU_PUBLIC_CODE_ROM 1200 536

MCU_PRIVATE_CODE_ROM 3800 3800

CONFIG_DATA_8 24 24

CONFIG_DATA_32 1192 1192

CONST_UNSPECIFIED 128 128

CONFIG_DBTOC_DATA_UNSPECIFIED 44 44

CONFIG_DATA_UNSPECIFIED 52 52

Total 6440 5776

RAM VAR_INIT_1 4 4

VAR_NO_INIT_32 12 12

VAR_NO_INIT_PTR 32 32

Total 48 48

Total - 6488 5824

10.2 MCU Stack Size

This section provides the max of stack depth for the 'RCar_Mcu_009.arxml' configuration.

Max of stack depth (Bytes) 192

10.3 MCU API Execution Time

This section provides Execution Time details of the API measured using the 'RCar_Mcu_017.arxml' configuration.

API Name Execution time (us) Remarks

 Mcu_Init 0.3 -

 Mcu_InitClock 238.1 -

 Mcu_InitRamSection 1.2 -

 Mcu_GetPllStatus 1.2 -

 Mcu_DistributePllClock 86.6 -

 Mcu_GetRamState 0.01 -

 Mcu_GetResetReason 1.9 -

 Mcu_GetResetRawValue 0.1 -

 Mcu_GetVersionInfo 0.1 -

 Mcu_SetMode 0.2 -

 Mcu_PerformReset 0.03 -

Rev.0.02
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11 PORT

11 PORT

11.1 PORT ROM/RAM Usage

This section provides memory usage details measured using the 'RCar_Port_019.arxml' configuration with DET enabled and the 'RCar_Port_014.arxml' configuration with DET disabled

ROM/RAM Section Name Memory size (Bytes)

DET ON DET OFF

ROM PORT_PUBLIC_CODE_ROM 1304 888

PORT_PRIVATE_CODE_ROM 5732 5676

CONFIG_DATA_UNSPECIFIED 1988 1988

PORT_CFG_DBTOC_UNSPECIFIED 40 40

Total 9064 8592

RAM VAR_INIT_1 1 1

VAR_NO_INIT_32 8 8

VAR_NO_INIT_PTR 4 4

Total 13 13

Total - 9077 8605

11.2 PORT Stack Size

This section provides the max of stack depth for the 'RCar_Port_019.arxml' configuration with DET enabled and the 'RCar_Port_014.arxml' configuration with DET disabled

Max of stack depth (Bytes) 272

11.3 PORT API Execution Time

This section provides Execution Time details of the API measured using the 'RCar_Port_014.arxml' configuration.

API Name Execution time (us) Remarks

Port_Init 171.4 -

Port_SetPinDirection 5.4 -

Port_GetVersionInfo 0.1 -

Port_SetPinDefaultDirection 5.3 -

Port_SetToDioMode 2.6 -

Port_SetToAlternateMode 0.9 -

Port_RefreshPortDirection 15.0 -

Port_SetPinMode 0.6 -

Port_FUSEMonitoring 1.6 -

Port_UnintendedModuleStopCheck 1.3 -
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12 SPI

12.1 SPI ROM/RAM Usage

This section provides memory usage details measured using the 'RCar_Spi_003.arxml' (DET OFF)

and 'RCar_Spi_060.arxml' (DET ON) configurations.

Memory size (Bytes)

DET ON DET OFF

ROM 4128 2700

9588 9588

312 312

48 48

36 36

349 349

14461 13033

RAM 1 1

272 272

232 232

24 24

529 529

Total 14990 13562

12.2 SPI Stack Size

This section provides the max of stack depth for the 'RCar_Spi_003.arxml' (DMA OFF / DET OFF),  'RCar_Spi_060.arxml' (DMA OFF / DET ON),

 'RCar_Spi_061.arxml' (DMA ON / DET OFF), 'RCar_Spi_067.arxml' (DMA ON / DET ON) configurations.

Max of stack depth (Bytes) 528

12.3 SPI API Execution Time

This section provides Execution Time details of the API measured using the 'RCar_Spi_003.arxml' for API 

and 'RCar_Spi_061.arxml' for SPI_DMA0_00_ISR configurations.

API Name Execution time (us) Remarks

Spi_Init 24.2 -

Spi_DeInit 13.3 -

Spi_WriteIB 0.9 -

Spi_AsyncTransmit 126.0 -

Spi_ReadIB 0.7 -

Spi_SetupEB 0.1 -

Spi_GetStatus 0.2 -

Spi_GetJobResult 0.0 -

Spi_GetSequenceResult 0.0 -

Spi_GetVersionInfo 0.1 -

Spi_SyncTransmit 22240.7 -

Spi_GetHWUnitStatus 0.1 -

Spi_Cancel 0.8 -

Spi_SetAsyncMode(SPI_INTERRUPT_MODE) 0.1 -

Spi_SetAsyncMode(SPI_POLLING_MODE) 4.8 -

Spi_MainFunction_Handling 1.8 -

Spi_ForceCancel 22044.4 -

SPI_MSIOFn_ISR 68.1 -

SPI_DMAj_nn_ISR 60.0 -

VAR_NO_INIT_PTR

Total

-

CONFIG_DBTOC_DATA_UNSPECIFIED

CONFIG_DATA_UNSPECIFIED

Total

VAR_INIT_1

VAR_NO_INIT_32

VAR_NO_INIT_UNSPECIFIED

ROM/RAM Section Name

SPI_PUBLIC_CODE_ROM

SPI_PRIVATE_CODE_ROM

CODE_FAST

CONST_UNSPECIFIED
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13 WDG

13.1 WDG ROM/RAM Usage

This section provides memory usage details measured using the 'RCAR_Wdg_029.arxml' and 'RCAR_Wdg_030.arxml' configuration.

ROM/RAM Section Name Memory size (Bytes)

DET ON DET OFF

ROM WDG_PUBLIC_CODE_ROM 480 164

WDG_PRIVATE_CODE_ROM 1508 1892

CODE_FAST 136 136

CONFIG_DBTOC_DATA_UNSPECIFIED 32 32

CONST_UNSPECIFIED 12 12

Total 2168 2236

RAM VAR_INIT_UNSPECIFIED 4 0

VAR_NO_INIT_UNSPECIFIED 4 4

VAR_NO_INIT_PTR 8 8

VAR_NO_INIT_32 12 12

Total 28 24

Total - 2196 2260

13.2 WDG Stack Size

This section provides the max of stack depth for the 'RCAR_Wdg_029.arxml' and 'RCAR_Wdg_030.arxml' configuration.

Max of stack depth (Bytes) 224

13.3 WDG API Execution Time

This section provides Execution Time details of the API measured using the 'RCAR_Wdg_029.arxml'

API Name Execution time (us) Remarks

Wdg_Init 124.5 -

Wdg_SetMode 0.1 -

Wdg_SetTriggerCondition 119.5 -

Wdg_GetVersionInfo 0.1 -

Wdg_Cbk_GptNotification 0.9 -
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14 CDDCRC

14.1 CDDCRC ROM/RAM Usage

This section provides memory usage details measured using the 'RCar_CddCrc_001.arxml' configuration with DET enabled

and 'RCar_CddCrc_003.arxml' configuration with DET disabled.

ROM/RAM Section Name Memory size (Bytes)

DET ON DET OFF

ROM 2192 2192

3592 1920

768 768

20 20

804 804

24 24

Total 7400 5728

RAM 1 1

192 192

16 16

384 384

Total 593 593

Total - 7993 6321

14.2 CDDCRC Stack Size

This section provides the max of stack depth for the 'RCar_CddCrc_001.arxml' configuration.

Max of stack depth (Bytes) 256

14.3 CDDCRC API Execution Time

This section provides Execution Time details of the API measured using the 'RCar_CddCrc_003.arxml' configuration.

API Name Execution time (us) Remarks

CddCrc_GetVersionInfo 0.1

CddCrc_Init 5.2

CddCrc_Process 4.2

CddCrc_SetMode 0.3

CddCrc_SetupEB 0.6

CddCrc_Write 0.7

CddCrc_ReadStatus 0.1

CddCrc_Compare 2.4

CddCrc_ReadCompareResult 0.3

CddCrc_Command 0.8

CddCrc_UnintendedModuleStopCheck 2.0

CddCrc_Stop 0.8

CDDCRC_DMAxx_ISR 0.9

-

-

-

-

-

-

-

-

-

-

-

VAR_INIT_8

VAR_CLEARED_UNSPECIFIED

VAR_NO_INIT_PTR 

VAR_CLEARED_DESC_UNSPECIFIED

-

-

CDDCRC_PRIVATE_CODE_ROM

CDDCRC_PUBLIC_CODE_ROM

CODE_FAST

CONFIG_DBTOC_DATA_UNSPECIFIED

CONFIG_DATA_UNSPECIFIED

CONST_UNSPECIFIED
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15 CDDEMM

15.1 CDDEMM ROM/RAM Usage

ROM/RAM Section Name Memory size (Bytes)

DET ON DET OFF

ROM CODE_SLOW 4184 3084

CODE_FAST 6120 6120

CONFIG_DATA_32 7028 7028

Total 17332 16232

RAM VAR_INIT_1 4 4

VAR_CLEARED_32 1084 1084

VAR_NO_INIT_PTR 16 16

Total 1104 1104

Total - 18436 17336

15.2 CDDEMM Stack Size

This section provides the max of stack depth for the 'RCar_CddEmm_019.arxml' configuration.

Max of stack depth (Bytes)

15.3 CDDEMM API Execution Time

This section provides Execution Time details of the API measured using the 'RCar_CddEmm_018.arxml' configuration.

API Name Execution time (us) Remarks

CddEmm_GetVersionInfo 0.2

CddEmm_Init 34.6

CddEmm_SupportPseudoError 0.5

CddEmm_SetTarget 0.5

CddEmm_SetPseudoErrorSignal 0.5

CddEmm_ReadErrorStatus 3.0

CddEmm_ClearPseudoErrorSignal 0.2

CddEmm_ClearErrorStatus 0.8

CddEmm_GetCurrentErrorCountUpValue 5.4

CddEmm_SetHoldMaskCounter 0.3

CddEmm_SupportControlExternalErrorRequest 0.4

CDDEMM_DOMAIN0_ISR 1.2

CDDEMM_DOMAIN1_ISR 0.9

CDDEMM_DOMAIN2_ISR 0.9

CDDEMM_DOMAIN3_ISR 0.9

CDDEMM_DOMAIN4_ISR 0.9

CDDEMM_DOMAIN5_ISR 0.9

CDDEMM_DOMAIN6_ISR 0.9

CDDEMM_DOMAIN7_ISR 0.9

CDDEMM_DOMAIN8_ISR 0.9

CDDEMM_DOMAIN9_ISR 0.9

CDDEMM_DOMAIN10_ISR 0.9

CDDEMM_DOMAIN11_ISR 0.9

CDDEMM_DOMAIN12_ISR 0.9

CDDEMM_DOMAIN16_ISR 1.0

CDDEMM_DOMAIN17_ISR 0.9

CDDEMM_DOMAIN18_ISR 0.9

CDDEMM_DOMAIN19_ISR 0.9

CDDEMM_DOMAIN20_ISR 0.9

CDDEMM_DOMAIN21_ISR 1.1

CDDEMM_DOMAIN22_ISR 1.0

CDDEMM_DOMAIN23_ISR 0.9

CDDEMM_DOMAIN24_ISR 0.9

CDDEMM_DOMAIN25_ISR 0.9

CDDEMM_DOMAIN26_ISR 0.9

CDDEMM_DOMAIN27_ISR 1.0

CDDEMM_DOMAIN28_ISR 0.9

CDDEMM_DOMAIN29_ISR 0.9

CDDEMM_DOMAIN30_ISR 0.9

CDDEMM_DOMAIN31_ISR 0.9

CDDEMM_DOMAIN32_ISR 0.9

CDDEMM_DOMAIN33_ISR 0.9

CDDEMM_DOMAIN34_ISR 0.9

CDDEMM_DOMAIN35_ISR 1.1

CDDEMM_DOMAIN36_ISR 0.9

CDDEMM_DOMAIN38_ISR 0.9

CDDEMM_DOMAIN39_ISR 0.9

CDDEMM_DOMAIN40_ISR 0.9

CDDEMM_DOMAIN41_ISR 0.9

CDDEMM_DOMAIN42_ISR 0.9

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

This section provides memory usage details measured using the 'RCar_CddEmm_018.arxml' (DET OFF) and 

'RCar_CddEmm_019.arxml' (DET ON) configuration.

224

-

-

-

-
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16 CDDICCOM

16.1 CDDICCOM ROM/RAM Usage

This section provides memory usage details measured using the 'RCar_CddIccom_091.arxml' (DET OFF) and 'RCar_CddIccom_092.arxml' (DET ON) configuration.

ROM/RAM Section Name Memory size (Bytes)

DET ON DET OFF

ROM CODE 2212 948

CODE_FAST 656 656

CODE_SLOW 3976 3600

CONFIG_DATA_32 268 268

Total 7112 5472

RAM VAR_INIT_32 4 4

VAR_CLEARED_32 240 240

VAR_NO_INIT_PTR 8 8

Total 252 252

Total - 7364 5724

16.2 CDDICCOM Stack Size

This section provides the max of stack depth for the 'RCar_CddIccom_091.arxml' configuration.

Max of stack depth (Bytes)

16.3 CDDICCOM API Execution Time

This section provides Execution Time details of the API measured using  the 'RCar_CddIccom_091.arxml'

configuration.

The result is collected with precondition Cortex-R52 L1 Cache OFF.

API Name Execution time (us) Remarks

CddIccom_GetVersionInfo 0.4

CddIccom_Init 1.7 s

CddIccom_Ch0SendRun 22.4

CddIccom_Ch0ReceiveRun 53.9

CddIccom_MainFunction_Send 7.1

MFIS_xIICR0_ISR_RCV_INIT 2.3

MFIS_xIICR0_ISR_RCV_ACK 2.3

MFIS_xIICR0_ISR_RCV_DATA 3.7

MFIS_xIICR0_ISR_RCV_DEINIT 2.3

-

-

-

-

Note: ICCOM driver supports multiple channels, however, the implementation of them are same. Therefore, the test result is collected 

on Channel 0 for communication between CR52 core 0 and AP-System core (CA76) core 0 domain.

480

-

-

-

-

-
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17 CDDIIC

17.1 CDDIIC ROM/RAM Usage

ROM/RAM Section Name Memory size (Bytes)

DET ON DET OFF

ROM CODE_ROM 848 848

CODE_FAST 2396 2396

CODE_SLOW 5024 4368

CONFIG_DATA_32 428 428

Total 8696 8040

RAM VAR_INIT_1 1 1

VAR_CLEARED_32 160 160

VAR_NO_INIT_PTR 8 8

169 169

Total - 8865 8209

17.2 CDDIIC Stack Size

This section provides the max of stack depth for the 'RCar_CddIic_143.arxml' configuration.

Max of stack depth (Bytes) 448

17.3 CDDIIC API Execution Time

API Name Execution time (us) Remarks

31.7 -

0.4
-

5.1
-

8.4
-

7.0
-

7.2
-

1.7
-

3.2
-

CddIic_ChnWrite (n = 0...5)

CddIic_ChnRead (n = 0...5)

CddIic_ChnWriteRead (n = 0...5)

IIC_HW_CHn_ISR (n = 0...5)

CDDIIC_DMAn_ISR (n = 0...31)

This section provides memory usage details measured using the 'RCar_CddIic_143.arxml(DET ON)' configuration

and 'RCar_CddIic_144.arxml(DET OFF)' configuration.

Total

This section provides Execution Time details of the API measured using the 'RCar_CddIic_144.arxml' configuration 

for all API except CDDIIC_DMAn_ISR use 'RCar_CddIic_148.arxml'.

CddIic_Init

CddIic_GetVersionInfo

CddIic_ChnSlaveInit (n = 0...5)
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18 CDDIPMMU

18.1 CDDIPMMU ROM/RAM Usage

This section provides memory usage details measured using the 'RCar_CddIpmmu_041.arxml (DET ON)'

and 'RCar_CddIpmmu_040.arxml (DET OFF)' configurations.

ROM/RAM Section Name Memory size (Bytes)

DET ON DET OFF

ROM CODE_SLOW 7996 5412

CODE_FAST 1048 1048

CONFIG_DATA_32 24 24

CONFIG_DATA_UNSPECIFIED 248 248

Total 9316 6732

RAM VAR_NO_INIT_PTR 4 4

VAR_INIT_1 1 1

Total 5 5

Total - 9321 6737

18.2 CDDIPMMU Stack Size

This section provides memory usage details measured using the 'RCar_CddIpmmu_041.arxml (DET ON)'

and 'RCar_CddIpmmu_040.arxml (DET OFF)' configurations.

Max of stack depth (Bytes) 512

18.3 CDDIPMMU API Execution Time

This section provides Execution Time details of the API measured using the 'RCar_CddIpmmu_040.arxml (DET OFF)' configuration.

API Name Execution time (us) Remarks

CddIpmmu_Init 15.6 -

CddIpmmu_MmuSetMode 0.8 -

CddIpmmu_MmuSetMemAttr 0.6 -

CddIpmmu_MmuSetTransTableBase 1.0 -

CddIpmmu_MmuEnable 0.4 -

CddIpmmu_MmuDisable 0.4 -

CddIpmmu_MmuFlush 0.2 -

CddIpmmu_PmbSet 0.8 -

CddIpmmu_PmbEnable 0.3 -

CddIpmmu_PmbDisable 0.3 -

CddIpmmu_MicroTlbSet 0.8 -

CddIpmmu_MicroTlbFlush 0.3 -

CddIpmmu_MmuIsEnable 0.1 -

CddIpmmu_MmuGetMode 0.3 -

CddIpmmu_MmuGetMemAttr 0.2 -

CddIpmmu_MmuGetTransTableBase 0.5 -

CddIpmmu_PmbGet 0.5 -

CddIpmmu_PmbIsEnable 0.2 -

CddIpmmu_MicroTlbGet 0.4 -

CddIpmmu_GetVersionInfo 0.02 -

CDDIPMMU_ERROR_ISR 2.0 -
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19 CDDRFSO

19.1 CDDRFSO ROM/RAM Usage

This section provides memory usage details measured using the RCar_Cddrfso_011.arxml and RCar_Cddrfso_012.arxml configuration.

ROM/RAM Section Name Memory size (Bytes)

DET ON DET OFF

ROM CONFIG_DATA_32 76 76

CODE_SLOW 5988 3168

CODE_FAST 624 624

Total 6688 3868

RAM VAR_INIT_1 1 1

VAR_CLEARED_32 12 12

VAR_NO_INIT_PTR 4 4

Total 17 17

Total - 6705 3885

19.2 CDDRFSO Stack Size

This section provides the max of stack depth for the RCar_Cddrfso_011.arxml and RCar_Cddrfso_012.arxml configuration.

Max of stack depth (Bytes) 384

19.3 CDDRFSO API Execution Time

This section provides Execution Time details of the API measured using the RCar_Cddrfso_012.arxml and RCar_Cddrfso_025.arxml configuration.

API Name Execution time (us) Remarks

CddRfso_Init 2.6 -

CddRfso_ChannelClockSet 0.6 -

CddRfso_IntervalTimeConfigure 1.5 -

CddRfso_IntervalCycleConfigure 0.4 -

CddRfso_TimeoutTimeConfigure 1.7 -

CddRfso_TimeoutCycleConfigure 0.7 -

CddRfso_StartIntervalTimer 0.2 -

CddRfso_StopIntervalTimer 0.1 -

CddRfso_StartTimeoutTimer 0.1 -

CddRfso_StopTimeoutTimer 0.1 -

CddRfso_ClearTimeoutInterrupt 0.2 -

CddRfso_GetCFEPinStatus 0.2 -

CddRfso_GetTOESPinStatus 0.2 -

CddRfso_ExternalPinControl 0.5 -

CddRfso_GetVersionInfo 0.1 -

CddRfso_GetTimeoutTimerValue 0.2 -

CddRfso_GetIntervalTimerValue 0.2 -

CddRfso_CtrlIntervalTimerInterrupt 0.3 -

CddRfso_IntervalTimerInterruptStatus 0.2 -

CDDRFSO_CHANNEL0_ISR 1.0 -

CDDRFSO_CHANNEL1_ISR 0.5 -

CDDRFSO_CHANNEL2_ISR 0.5 -

CDDRFSO_CHANNEL3_ISR 0.5 -

CDDRFSO_CHANNEL4_ISR 0.5 -

CDDRFSO_CHANNEL5_ISR 0.5 -

CDDRFSO_CHANNEL6_ISR 0.5 -

CDDRFSO_CHANNEL7_ISR 0.5 -

CDDRFSO_CHANNEL8_ISR 0.5 -

CDDRFSO_CHANNEL9_ISR 0.5 -

CDDRFSO_CHANNEL10_ISR 0.5 -
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Revision History R-Car V4M AUTOSAR R19-11 MCAL Appendix 
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Page Summary 

0.01 Mar.27.24 - First Edition issued. 

0.02 Dec.23.24 - Update the measurement values for the ICCOM and MCU modules. 
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