
 
 

07-05-2020 

 

Webinar 

on 

""High-Level Hardware Synthesis Using VIVADO_HLS"  

Circular:  

 



 
 
 

Poster: 

 

Fig. Poster of webinar 

1. Objective and discussions: 

High-Level Hardware Synthesis (HLS) using Vivado HLS is a process of converting high-

level language descriptions (such as C, C++, or SystemC) into RTL (Register Transfer Level) 

hardware descriptions for FPGA (Field-Programmable Gate Array) implementation. Vivado 

HLS is a tool provided by Xilinx for this purpose. Here's an introduction to high-level 

hardware synthesis using Vivado HLS: 

1. Design Entry: The process begins with writing or generating a high-level description 

of the hardware functionality using a supported high-level language, such as C, C++, 

or SystemC. This description represents the algorithm or behavior that you want to 

implement in hardware. 

2. Vivado HLS Tool: Vivado HLS takes the high-level description as input and 

automatically generates RTL code (typically VHDL or Verilog) that implements the 

same functionality. The tool performs various optimizations and transformations to 

ensure the resulting RTL code meets timing constraints and resource utilization 

targets. 



 
 

3. Directive-Based Optimization: Vivado HLS allows users to guide the synthesis 

process through directives (also known as pragmas) embedded in the high-level code. 

Directives provide hints to the tool on how to optimize the hardware implementation. 

For example, directives can specify loop unrolling, pipeline initiation interval (II), 

resource allocation, and interface customization. 

4. Verification: After synthesis, the generated RTL code needs to be verified to ensure 

it behaves as expected. Vivado HLS provides simulation capabilities for verifying the 

functional correctness of the synthesized hardware. You can use testbenches and 

stimulus to simulate the RTL code and compare the results with the original high-

level description. 

5. Integration with Vivado Design Suite: Once the RTL code is verified, it can be 

integrated into a larger FPGA design using the Vivado Design Suite. Vivado HLS 

generates IP (Intellectual Property) cores that can be instantiated in Vivado projects 

alongside other IP cores and custom logic. 

6. Performance Analysis: Vivado HLS provides performance estimates during 

synthesis, allowing designers to analyze metrics such as clock frequency, throughput, 

and resource utilization. This helps in optimizing the design further for better 

performance and area efficiency. 

7. Iterative Design Process: High-level hardware synthesis using Vivado HLS enables 

an iterative design process where designers can quickly explore different algorithms 

and optimizations at a high level of abstraction before committing to a specific 

hardware implementation. 

In summary, Vivado HLS offers a productive workflow for converting high-level language 

descriptions into efficient hardware implementations for FPGA-based systems, allowing 

designers to leverage their software expertise to accelerate FPGA development. 
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