
Synopsys Hybrid 
Prototyping Solution

`` Integrates Virtual and FPGA-Based Prototypes

`` Start multicore SoC prototyping earlier

`` Achieve high-performance execution of system-level 

models with real-world interface connectivity of hardware

`` Partition SoC design to maximize overall performance

`` Accelerate system prototype bring-up

`` Improve software debug visibility

`` Easily integrate ARM Cortex Processor models, AMBA 

protocol transactors and DesignWare IP into a single 

hybrid prototype
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Efficient Data Transfer Between Virtual and 
FPGA Environments
A hybrid prototype requires both a logical and physical link to 
combine the virtual and FPGA-based prototypes.

For the logical link, the Synopsys Transactor Library for the ARM® 
AMBA® protocol enables the data exchange between SystemC/
TLM models executed by Synopsys’ Virtualizer virtual prototyping 
and a HAPS Series FPGA-based prototyping system. In addition, 
a general purpose C++ transactor library with an application 
programming interface (API) is available for data streaming 
applications or integration between a HAPS Series system and 
custom C++ environments. The Synopsys Transactor Library 
supports a variety of ARM AMBA protocols, including AMBA 2.0 
AHB™/APB™, AXI3™, AXI4™ and AXI4-Lite™.

The ARM AMBA master components can initiate a transaction 
from either the Virtualizer virtual prototyping or HAPS FPGA-based 
prototyping environments. In the virtual environment, the software 
API provides send, receive, and callback functions to communicate 
with the hardware domain. In the hardware context, the IP blocks 
communicate through the slave and master ports connected to  
the user IP.

The transactor scheduler supports de-synchronized operation  
of the loosely-timed model abstractions with cycle-accurate  
FPGA-based hardware for best overall system performance.

To ease physical connections, the HAPS Universal Multi-Resource 
Bus (UMRBus) interface kit includes a PCI Express® peripheral 
card for the host workstation and an interface pod for a HAPS 
Series system.

Naturally Partition With a Hybrid Approach
Consider the challenges of prototyping the individual components 
of a complex SoC design. While any block within a system could 
target a virtual or FPGA-based prototype, the modeling and 
integration effort can vary dramatically. Prototype attributes such 
as capacity, effort to author new blocks and real world I/O access 
can limit the degree of hardware/software development that can 
be accomplished with prototyping.

In the example SoC design illustrated in Figure 2, the CPU, level 1 
and 2 cache memories as well as the display controllers are good 
candidates for a virtual approach since their models are easier 
and quicker to obtain than RTL and have excellent throughput for 
software execution. However, some of the peripherals such as the 
graphics engine and the radio interfaces for GPS and WiFi, lend 
themselves to prototyping in an FPGA, where test patterns and 
analog PHYs are easier to connect for sake of system validation. 
FPGA-based prototyping also has advantages when cycle-accurate 
performance and model fidelity are important. 

Because of the advantages of hybrid prototyping, some design 
teams have taken on the difficult task of writing custom interfaces 
to connect the FPGA-based and virtual prototypes. This effort 
is often time consuming and error-prone. Synopsys’ hybrid 
prototyping solution enables rapid deployment of full-featured 
hybrid prototypes.

Figure 2: An example of SoC block partitioning between virtual and FPGA-based prototyping environments
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