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International Joint R&D: Development of AI Accelerators and AP for SDVs

(Full) Development of AI Accelerators and AP for SDVs
(Sub 1) Development of an AI Accelerator and AP for SDVs Comparable to 1000 TOPS
(Sub 2) Development of Software for AI Accelerator and AP Operation
(Sub 3) Development and Validation of AI Accelerator-Based Controllers

1. Award Information

Duration, Budget, and Implementation Structure:

· Within 42 months (Development period of Year 1: 6 months, Year 2 to 4: 12 months each)
· Government contribution: Within KRW 4.25 billion in 2025 (within total government contribution of KRW 29 billion) 
· Full project: Within KRW 50 million (within total government contribution of KRW 200 million) Refer to each RFP for details on subprojects.
· Managing Institutes: Corporations (private companies)

2. Concept/Objective

Concept:
· Develop automotive AI acceleration technology comparable to 1000 TOPS computing capability to support next-generation Software-Defined Vehicles (SDVs) and enhance Level 4+ autonomous driving by providing the necessary computational performance and accommodating the increasing scale of AI algorithms.

Final Objective: 

· Develop and localize high-performance automotive AI accelerator technology and related software for next-generation software-defined vehicles (SDVs) based on the final demands of automakers and through collaborative development with leading Korean and global technology companies.
· (Full) Oversee project management and develop and review the requirements and specifications based on final demand.
· (Sub 1) Develop an automotive AI accelerator and AP prototype comparable to 1000 TOPS.
· (Sub 2) Develop, verify, and evaluate software for AI accelerator and AP operation.
· (Sub 3) Conduct validation and evaluation through AI accelerator modeling and ECU development.
· Quantitative Objectives

	No.
	Key Technology/Product Performance Indicators
	Metric
	objectives 
	Best in Korea
	Best in the World (Country, Company/Organization)

	1
	Specification Definition Documents for Demand Companies
	-
	3 or more
	-
	-

	2
	Specification Review Documents for Demand Companies
	-
	3 or more
	-
	-

	3
	Technical Workshops Led by the Overall Coordinator
	-
	4 or more
	-
	-




Details of development:

1 Specification (Requirement) Development: Define mass-production-level functionality, performance, and validation/evaluation criteria required for the smooth and stable execution of AI algorithms in next-generation Software-Defined Vehicle (SDV) central processing computers. Ensure that these specifications are reflected in the development plans of participating institutions in each subproject.
2 Development Specification Review: Review the development specifications of each subproject and evaluate whether they align with the system architecture, functionality, and performance requirements for mass production as defined by demand companies.
3 Subproject Coordination: Adjust the development scope, role distribution, and schedule of each subproject to ensure the successful development of automotive AI accelerators, APs, and related software for SDVs, achieving mass-production-level functionality, performance, and quality.


3. Rational for Government Support

Technical aspect:

· The shift toward autonomous driving, connected vehicles, and Software-Defined Vehicles (SDVs) is increasing the importance of high-performance integrated AP semiconductors capable of centralized data processing, along with semiconductor + software technologies, including AI accelerators.



Project Number: 2025-02-Designated-Integrated-02-01
International Joint R&D: Development of AI Accelerators and AP for SDVs

(Full) Development of AI Accelerators and AP for SDVs
(Sub 1) Development of an AI Accelerator and AP for SDVs Comparable to 1000 TOPS

1. Award Information

Duration, Budget, and Implementation Structure:

· Within 42 months (Development period of Year 1: 6 months, Year 2 to 4: 12 months each)
· Government contribution: Within KRW 2.5 billion in 2025 (within total government contribution of KRW 16 billion)
· Managing Institutes: Corporations (private companies)


2. Concept/Definition/Objective

Concept:
· A high-performance AI inference accelerator semiconductor designed to support the centralization of AI computing within the electrical/electronic architecture of software-defined vehicles (SDVs). This semiconductor enables the integration of various previously distributed AI algorithms into a centralized system while ensuring seamless compatibility with next-generation AI algorithms.

Definition:
· Development of an automotive AI accelerator to provide sufficient AI inference performance within the high-performance central processing computer (HPC) of SDV electronic architectures.
· Ensure compliance with functional safety and reliability standards for automotive applications, including fault detection and response for computational errors and partial failures.
· Support parallel and time-division execution of various AI algorithms while ensuring minimal computational latency for multiple algorithms.
* Example: Technology supporting automotive virtualization (e.g., hypervisor).
· Development of an AP and integrated chiplet prototype, designed to interface with the AI accelerator while supporting general-purpose computing and acceleration of additional algorithms.
· Develop an AP incorporating CPU, GPU, and other general-purpose/specialized computing units with interface functionalities.
· Develop an integrated automotive semiconductor prototype combining the AI accelerator and AP.

Final Objective: 
· Develop an automotive AI accelerator and AP semiconductor for Software-Defined Vehicles (SDVs) comparable to 1000 TOPS, achieving the following:
· Development of an AI accelerator with inference performance comparable to 1000 TOPS.
· Development of an AP incorporating a high-performance, multi-core CPU for general-purpose computing.
· Development of AI technologies tailored for automotive applications, including functional safety, performance, and power efficiency optimizations.
· Production of at least two prototype iterations, including engineering samples and customer samples.
· Quantitative Objectives

	
	Key Technology/Product Performance Indicators
	Metric
	Target 
	Best in Korea
	Best in the World (Country, Company/Institution)

	1
	AI Acceleration Performance
	TOPS
	1,0001)
	250
	1,000 (USA, Nvidia)

	2
	AI Accelerator Power Efficiency
	TOPS/W
	7
	-
	6 (USA, Nvidia)

	3
	Image Inference Performance
	fps
	602)
	-
	60 (USA, Nvidia)

	4
	Number of Concurrent AI Algorithms Supported (Freedom from Interference)3)
	No. of algorithms
	4
	-
	2 (USA, Synopsys)

	5
	Functional Safety
	-
	ASIL-B
	B
	ASIL-B (USA, Nvidia)

	6
	Reliability (AEC-Q100)
	Grade
	2
	2
	2 (Netherlands, NXP)


1) Maximum computational performance excluding performance gains from software optimization
2) Inference latency from sensor image input to AI accelerator or embedded memory to output of inference results
3) Freedom from Interference: A functional safety feature ensuring AI algorithm computations are executed without mutual interference

Details of development:
1 Development of an Automotive AI Accelerator Comparable to 1000 TOPS
· Develop AI acceleration technology for SDVs through collaboration with top-tier domestic and global technology companies.
· Design multi-bus architecture and memory architecture among computational units to facilitate support for various automotive AI algorithms, as well as next-generation AI algorithms, including Transformers and LLMs (large language models).
· Integrate a high-speed interface for communication with the main AP or chiplet.
· Develop partitioned AI computation unit technology to enable simultaneous execution of multiple AI algorithms.
2 Development of a Prototype AP Integrated with an AI Accelerator for SDVs Comparable to 1000 TOPS
· Develop an AP integrating a high-performance general-purpose CPU, various accelerators, and high-performance memory interfaces to ensure versatility and high computing power.
· Develop a prototype chip (or chiplet) integrating the AI accelerator and AP.
· Conduct ASIL-B assessment for automotive functional safety of the AI accelerator and AP semiconductor.
· Obtain AEC-Q100 Grade 2 or higher automotive reliability certification.
· Establish a scalable architecture supporting low/mid/high-end product lineups.
3 Design and Development of Safety and Security Architecture for Automotive AI Accelerator and AP
· Develop functional safety and reliability requirements for SDV AI semiconductors in collaboration with OEMs and Tier-1 suppliers.
· Develop and verify functional safety and security circuits for AI semiconductors based on specification requirements.
· Design according to ISO 26262, the international functional safety standard development process.

Project Number: 2025-02-Designated-Integrated-02-02
International Joint R&D: Development of AI Accelerators and AP for SDVs
(Full) Development of AI Accelerators and AP for SDVs
(Sub 2) Development of Software for AI Accelerator and AP Operation 

1. Award Information

Duration, Budget, and Implementation Structure:

· Within 42 months (Development period of Year 1: 6 months, Year 2 to 4: 12 months each)
· Government contribution: Within KRW 1 billion in 2025 (within total government contribution of KRW 7 billion)
· Managing Institutes: Corporations (private companies)

2. Concept/Definition/Objective

Concept:
· Develop software that enables applications to efficiently utilize AI accelerator functions and optimize AI accelerator performance, including AI accelerator drivers, runtime libraries, and compilers that convert AI algorithms into binaries executable on the AI accelerator.

Definition:
· AI algorithm compiler for optimal utilization of AI accelerator functionality and performance and drivers, middleware, and software stacks or frameworks for optimizing computational performance, power consumption, and safety on the AI accelerator, including QoS (quality of service) and security software.

Final Objective: 

· Develop a dedicated AI accelerator software stack for SDVs, meeting automotive requirements and standards.
· Develop an AI accelerator-specific compiler, middleware, and driver compliant with ASPICE standards.
· Support software standards and tools to enhance portability, security, and compatibility of AI algorithms.
· Develop a software framework enabling parallel and time-division execution of multiple AI algorithms while ensuring processing latency constraints.
· Develop a framework ensuring security and safety in AI algorithm computation.
· Quantitative Objectives

	
	Key Technology/Product Performance Indicators
	Metric
	Target 
	Best in Korea
	Best in the World (Country, Company/Institution)

	1
	Number of AI Algorithms for parallel execution
	No. of algorithms
	4
	-
	1

	2
	Number of levels for ensuring processing latency constraints
	No. of levels
	2
	-
	2 (USA, Synopsys)

	3
	Average AI Accelerator utilization rate
	%
	50
	-
	40 (USA, Nvidia)

	4
	ASPICE
	Level
	2
	1
	2



Details of development:

1 Development of a Dedicated Software Stack for AI Accelerator Semiconductors
· Develop an AI accelerator compiler that supports simultaneous execution of multiple AI algorithms and software necessary for implementing and optimizing the functionality and performance of the AI accelerator developed in Subproject 1.
* Ensuring computational latency for multiple algorithms, optimizing utilization (scheduling and parallelization), and enhancing fault response logic.
2 Development of a Software Stack for AP
· Ensure compatibility of device drivers and additional libraries for CPU, accelerators, and interface components.
3 Development of a Software Framework to Handle Multiple AI Algorithms Simultaneously and Ensure Processing Time Constraints
· Support parallel, partitioned, and prioritized execution of multiple AI algorithms to meet requirements of vehicles.
· Implement isolation techniques to eliminate interference between AI algorithms.
4 Development of a Secure and Safe Software Stack for AI Algorithm Execution on AP
· Ensure fault tolerance and stability monitoring for AI algorithms and sensor signals (e.g., camera images).


Project Number: 2025-02-Designated-Integrated-02-03
International Joint R&D: Development of AI Accelerators and AP for SDVs
(Full) Development of AI Accelerators and AP for SDVs
(Sub 3) Development and Validation of AI Accelerator-Based Controllers

1. Award Information

Duration, Budget, and Implementation Structure:

· Within 42 months (Development period of Year 1: 6 months, Year 2 to 4: 12 months each)
· Government contribution: Within KRW 700 million in 2025 (within total government contribution of KRW 5.8 billion)
· Managing Institutes: Open to all

2. Concept/Definition/Objective

Concept:
· Evaluate the suitability of mass production and validation of the AI semiconductor and software developed in Subproject 1 and Subproject 2.

Definition:
· Development of an evaluation ECU based on the AI accelerator and AP, designed to closely simulate real-vehicle conditions.
· Development of a virtual model required for the application of the AI accelerator in SDV ECUs, along with model-level evaluation.

Final Objective: 

· Development of an Evaluation ECU for AI Accelerator and AP-Based SDV Electronic Architecture
· Design and develop the ECU and implement a software stack for SDV software verification.
· Verify and evaluate the prototype semiconductor through integration with sensors and other ECUs.
· Verification and Evaluation of the AI Accelerator and Software Stack Using a Virtual Model
· Develop and validate an AI accelerator virtual model and its upper-layer software stack validation environment.
· Development of Benchmarking Tools for AI Accelerator Performance Analysis and Evaluation
· Develop benchmark test AI models consisting of key applications for SDV AI accelerators.
· Create a software environment for performance evaluation using benchmark tests.
· Quantitative Objectives
	No.
	Key Technology/Product Performance Indicators
	Metric
	Target 
	Best in Korea
	Best in the World (Country, Company/Institution)

	1
	ECU Inference Performance
	TOPS
	1000
	-
	452 (2 SoCs, USA, Tesla)

	2
	Number of Supported Image Sensors
	No. of sensors
	6
	-
	6 (1 SoC, USA, Nvidia)

	3
	Image Inference Performance
	fps
	60
	-
	6 (USA, Nvidia)

	4
	Number of AI Accelerator Performance Evaluation Models
	No. of models
	5
	-
	-

	5
	AI Accelerator Virtual Model Accuracy (Abstraction Level)
	-
	AT
	AT (Samsung Electronics)1)
	AT (Netherlands, NXP)


1) An abstraction level closely resembling actual latency through detailed modeling of the bus protocol within the semiconductor.


Details of development:

1 Development of an AI Accelerator and AP-Based Evaluation ECU
· Develop evaluation ECU hardware that closely replicates the performance and functionality of an SDV central computer, along with an evaluation system integrating sensors and other ECUs for validation.
· Develop software necessary for AI accelerator and AP verification and evaluation, including evaluation applications and middleware.
2 Development of an AI Accelerator Virtual Model and Validation Environment for the Upper-Level Software Stack
· Develop a hybrid virtual model of the AI accelerator and perform performance and functional safety analysis, providing supporting data for ISO 26262 functional safety assessment.
· Conduct security testing and vulnerability analysis of the AI accelerator.
3 Development of Benchmark AI Models and Performance Evaluation for the AI Accelerator in Subproject 1
· Analyze key SDV AI accelerator applications such as computer vision and develop benchmark AI models.
· Establish an AI accelerator performance evaluation environment using benchmark models and conduct performance assessments.
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