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Introduction
With the ever-increasing new technologies and innovations in Artificial Intelligence (AI), Machine 
learning (ML), Virtual/Augmented reality, and the enormous amount of data generated from all 
connected devices, there is a lot of demand for High-performance computing and customized 
chip design solutions. This drives the need for custom silicon hardware development tailored 
for customized workloads in the data center to manage the ever-growing need for compute 
performance, performance per milli-Watts, and the total cost of ownership (TCO) in data centers.

On top of this and with the slowdown of Moore’s law, there is great innovation in 2.5D and 3D 
packaging technologies to stack multiple chips or chiplets in the same package and die-to-die 
interfaces like UCIe.
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•	 Hardware and Software co-optimization: More and more companies are driving a vertical development model where software 
and hardware are being developed hand-in-hand to get an optimized and scalable solution. This is where architecture modeling 
with Synopsys Platform Architect™ (PA), software development, and bring-up using Synopsys ZeBu® and Virtualizer™ are key for 
co-optimizing software and hardware

•	 Secret Sauce/Differentiation: With more and more customers creating innovative solutions for AI, ML, Data Centers, Automotive, 
Accelerators, etc., the need for custom solutions is higher than ever. Each customer’s product usually has a secret sauce in the 
form of an IP or an FPGA solution, or a software algorithm that differentiates their IP from the competition. To realize that into 
a product, we must create a SoC around the IP with standard interfaces like DDR, Interconnect IP, PCIe, UCIe, DisplayPort, I2C, 
UART, SPI, etc.

•	 IP/SerDes: The fact that most designs use standard IPs like DDR, PCIe, Ethernet, etc., having these IPs readily available for SoC 
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System Solutions

Along with the tools and flows, the various solutions required for a custom SoC can be supplied for all the critical areas that include 
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3. DFT

Synopsys offers SoC DFT architecture and implementation solutions, along with flows for TestMax, key DFT features like scan, 
B-scan, SMS/SHS, XLBIST for integration. Along with the above features, Synopsys IP will include scan wrappers for DFT, and 
patterns will be generated to ensure the test coverage meets the requirements.

The key DFT tasks primarily include:

•	 Scan Architecture along with all essential DFT, including boundary scan, scan chains, core wrapping, test points, 
and compression

•	 On-chip Clock Controllers for controlling various DFT modes.

•	 Test point insertion to improve coverage

•	 MBIST for memory testing with STAR Memory System/STAR Hierarchical System (SMS/SHS)

•	 Automated test integration and validation of all IP/cores, including mixed-signal IP on SoC using STAR Hierarchical System

•	 LBIST for automotive applications

•	 Meet overall stuck-at and transition coverage targets

4. Verification

The verification of the SoC can be broken into three distinct areas:

•	 Functional simulations

	– VCS-based simulations to ensure that the Synopsys IP and SoC created is fully functional

	– A verification plan along with functional and code coverage targets for each of the sub-systems and SoC will enable the design 
to be fully verified and reduce the possibility for post-silicon bugs

•	 Emulation

	– Emulation is much faster with simulation acceleration than with VCS, and typical use cases are boot flow verification, Display 
or PCIe verification, etc.
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