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Abstract: Hardware acceleration is extremely proven. Promising Implementation Strategies for Digital 
Signal Processing (DSP) domain. Rather than adopting a monolithic application-specific integration 
approach, Circuit design approach, in this summary we present a new accelerator. An architecture composed 
of flexible compute units that support Execution of a large set of task templates found in the DSP kernel. This 
sets us apart from our previous work on flexible accelerators. Calculations that are actively performed in the 
store carry (CS) format data. advanced arithmetic design concepts, i.e. recording techniques, Leverage to 
perform CS optimization in a wider range than the previous approach. Extensive experimental evaluation 
show The proposed accelerator architecture is Area delay product 61.91% compared to state-of-the-art 
flexible data paths. 

Keywords: Arithmetic optimizations, carry-save (CS) form, datapath synthesis, flexible accelerator, 
operation chaining. 
 

1. INTRODUCTION 
 Over the last decade, the computational complexity of applications has 

multiplied, making it increasingly difficult to extract the required performance using 
conventional processors. One of the most promising solutions is the adoption of hardware 
accelerators such as Field Programmable Gate Arrays (FPGA). This is because FPGAs 
can provide performance close to that of application-specific integrated circuits (ASICs) 
while maintaining the design flexibility of general-purpose processors (GPP), along with 
a shorter time-to-market and reduced energy consumption. These characteristics make 
FPGA a better proponent for making computationally intensive kernels. 

 Conceptually, all FPGA devices can be considered to be composed of two distinct 
layers: the configuration memory plane and the hardware logic plane. FPGAs achieve 
their unique reprogramming as well as flexibility through this composition. 

 The hardware logic plane consists of a set of reconfigurable blocks such as Look-
UpTables (LUT), Flip-Flops (FF), Digital Signal Processing (DSP) blocks, Random 
Access Memory (BRAM) blocks, etc. that are connected by programmable interconnects. 
. By configuring the logic blocks with the proper interconnections, any digital circuitry 
that fits within the available resources can be implemented on an FPGA platform. The 
configuration memory plane stores the FPGA configuration bitstreams. In the 
conventional FPGA fabric, the configuration memory plane is typically static RAM 
(SRAM) based and therefore volatile. 
 

2. LITERATURE REVIEW 
  Although signal processing is generally combined with digital signal processors, 
it is becoming increasingly apparent that FPGAs are becoming the platform of choice in 
implementing high-precision, high-performance signal processing. Consequently, FPGA 
vendors are starting to include hard multipliers and DSP blocks within their framework. 
With the inclusion of hard DSP blocks in FPGAs, a wide range of signal processing 
applications (video surveillance, wireless base stations, medical imaging, military radars, 
etc.) that demand performance and precision can be realized. Typically, a DSP block can 
support a large number of high-precision arithmetic operations. DSP blocks are more 
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energy efficient, operate at a higher frequency, and consume less area than equivalent 
operations implemented using structure logic (LUT). 
 

3. PROJECT DESCRIPTION 
The proposed flexible accelerator architecture is shown in Fig. 1. Each FCU operates 

directly on CS operands and produces data in the same way1 for direct reuse of 
intermediate results. Each FCU works with 16-bit operands. This bit length is suitable for 
most DSP data paths, but the architectural concept of the FCU can be directly adapted for 
smaller or larger bit lengths. The number of FCUs is determined at design time based on 
the ILP and area restrictions imposed by the designer. The CStoBin module is a wave 
transport adder and converts the CS form to one of two's complement. The register bank 
consists of temporary registers and is used to store intermediate results and share operands 
between FCUs. Different DSP cores (that is, different patterns of register allocation and 
data communication per core) can be mapped in the proposed architecture using post-RTL 
data path interconnection exchange techniques. The control unit controls the overall 
architecture (that is, the communication between the data port and the register bank, the 
configuration words for the FCUs, and the selection signals for the multiplexers) at each 
clock cycle. 

 

 

 

 

 

 

 

Fig 1: Abstract form of the flexible datapath 

 

4. TOOLS XILINX 

Migrating Projects from Previous ISE Software Releases: 

 When you open a project file from a previous version, the ISE® software prompts 
you to migrate your project. If you click Backup and migrate or Migrate only, the 
software automatically converts your project file to the current version. If you click 
Cancel, the software does not convert your project and instead opens the Project Browser 
with no project loaded. 

Note: After converting your project, you cannot open it in earlier versions of ISE 
software, such as ISE 11 software. However, you can optionally create a backup of the 
original project as part of project migration, as described below. 

To Migrate a Project 

1. In the ISE 12 Project Navigator, select File > Open Project. 

2. In the Open Project dialog box, select the .xise file to migrate. 

Note You may need to change the extension in the Files of type field to display .npl 
(ISE 5 and ISE 6 software) or .ise (ISE 7 through ISE 10 software) project files. 

3. In the dialog box that appears, select Backup and Migrate or Migrate Only. 

4. The ISE software automatically converts your project to an ISE 12 project. 
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Note If you chose to Backup and Migrate, a backup of the original project is created at 
project_name_ise12migration.zip. 

5. Implement the design using the new version of the software. 

Note Implementation status is not maintained after migration. 

Properties: 

For information on properties that have changed in the ISE 12 software, see ISE 11 to 
ISE 12 Properties Conversion. 

IP Modules: 

If your design includes IP modules that were created with CORE Generator ™ or 
Xilinx® Platform Studio (XPS) software and you need to modify these modules, you may 
need to update the kernel. However, if the main connection list is present and you do not 
need to modify it, no updates are required and the existing connection list is used during 
deployment. 

Obsolete Source File Types: 

The ISE 12 programming supports most of the font types that were retained in the ISE 
11 programming. 

If you are working with older download projects, Status Graph Source Documents 
(.dia), ABEL Source Records (.abl), and Test Voucher Waveform Source Documents 
(.tbw) are already they are not maintained. For ABEL source records and status schema, 
the product discovers a related HDL document and adds it to the task, if possible. For the 
waveform documents of the test voucher, the product changes accordingly on the TBW 
record to a HDL test voucher and adds it to the company. To change a TBW record after 
job relocation, see Converting a TBW file to an HDL benchmark. 

Using ISE Example Projects: 

To help you become familiar with ISE® software and FPGA and CPLD designs, a set 
of sample designs is provided with Project Navigator. The examples show different layout 
techniques and font types, such as VHDL, Verilog, schematic, or EDIF, and include 
different IP and restrictions. 

To Open an Example 

1. Select File > Open Example. 

2. In the Open Example dialog box, select the Sample Project Name. 

Note To help you choose an example project, the Project Description field describes 
each project. In addition, you can scroll to the right to see additional fields, which provide 
details about the project. 

3. In the Destination Directory field, enter a directory name or browse to the 
directory. 

4. Click OK. 

The example project is extracted to the directory you specified in the Destination 
Directory field and is automatically opened in Project Navigator. You can then run 
processes on the example project and save any changes. 

Note If you modified an example project and want to overwrite it with the original 
example project, select File > Open Example, select the Sample Project Name, and 
specify the same Destination Directory you originally used. In the dialog box that appears, 
select Overwrite the existing project and click OK. 

Creating a Project: 
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 Venture Navigator allows you to manage your FPGA and CPLD plans using an 
ISE® company, which contains all the source records and particular configurations of 
your schema. To get started, you must complete a task and then include the source 
documents and set the properties of the procedure. After you run a business, you can run 
procedures to run, bind, and drill down on your settings. Venture Navigator offers a 
wizard to help you start a business as you go. 

 Note If you lean towards, you can make an undertaking using the New Project 
dialog box instead of the New Project Wizard. To use the New Project dialog, deselect the 
Use New Project wizard alternative on the ISE General page of the Preferences dialog. 

To Create a Project 

1. Select File > New Project to launch the New Project Wizard. 

2. In the Create New Project page, set the name, location, and project type, and click 
Next. 

3. For EDIF or NGC/NGO projects only: In the Import EDIF/NGC Project page, 
select the input and constraint file for the project, and click Next. 

4. In the Project Settings page, set the device and project properties, and click Next. 

5. In the Project Summary page, review the information, and click Finish to create 
the project 

Project Navigator creates the project file (project_name.xise) in the directory you 
specified. After you add source files to the project, the files appear in the Hierarchy pane 
of the. 

Design panel: 

Project Navigator manages your project based on the design properties (top-level 
module type, device type, synthesis tool, and language) that you selected when you 
created the project. It organizes all parts of your design and tracks the processes required 
to move design from design input through implementation to programming of the specific 
Xilinx® device. 

Note For information on changing design properties, see Changing Design Properties. 

You can now perform any of the following:  

• Create new source files for your project.   

• Add existing source files to your project.   

• Run processes on your source files.   

Modify process properties. 

Creating a Copy of a Project: 

 You can create a copy of a project to experiment with different font options and 
implementations. Depending on your needs, the design source files for the copied project 
and their location may vary as follows: 

• The design source files are left in their existing location and the copied project points 
to these files. 

• Design source files, including generated files, are copied and placed in a specific 
directory. 

• Design source files, excluding generated files, are copied and placed in a specific 
directory. 
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Copied projects are the same as other projects in both form and function. For example, 
you can do the following with copied projects: 

• Open the copied project with the menu command File> Open Project. 

• View, modify and implement the copied project. 

• Use the Project Browser to view key summary data for the copied project, and then 
open the copied project for further analysis and implementation, as described in. 

Using the Project Browser: 

 Alternatively, you can create an archive of your project, which puts all of the project 
contents into a ZIP file. Archived projects must be unzipped before being opened in 
Project Navigator. For information on archiving, see Creating a Project Archive. 

To Create a Copy of a Project 

1. Select File > Copy Project. 

2. In the Copy Project dialog box, enter the Name for the copy. 

Note The name for the copy can be the same as the name for the project, as long as you 
specify a different location. 

3. Enter a directory Location to store the copied project. 

4. Optionally, enter a Working directory. 

By default, this is blank, and the working directory is the same as the project directory. 
However, you can specify a working directory if you want to keep your ISE® project file 
(.xise extension) separate from your working area. 

5. Optionally, enter a Description for the copy. 

The description can be useful in identifying key traits of the project for reference later. 

6. In the Source options area, do the following: 

Select one of the following options: 

• Keep sources in their current locations - to leave the design source files in their 
existing location. 

If you select this option, the copied project points to the files in their existing location. 
If you edit the files in the copied project, the changes also appear in the original project, 
because the source files are shared between the two projects. 

• Copy sources to the new location - to make a copy of all the design source files 
and place them in the specified Location directory. 

 If you select this option, the replicated task focuses on the records in the 
predefined registry. In the event that you tamper with the documents in the replicated 
company, the progressions do not appear in the first company, in light of the fact that 
origin records are not shared between the two companies. 

 Alternatively, select Copy Documents From Macro Search Path Indexes to 
duplicate records for the records that you specify in the Macro Search Path property in the 
Translation Properties dialog box. All records from the default records are replicated, not 
just the documents used by the configuration. 

 Note: If you included a net summary source document specifically for the 
company, as described in Working with IP based on net summary, the record will be 
replicated as a Copy Project component in light of the fact that it is a task source 
document . Adding net summary source documents to the company is the preferred 
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system for consolidating net summary modules into your schema, in light of the fact that 
the records are naturally monitored by Project Navigator. 

 Alternatively, select Copy additional files to duplicate the records that were 
excluded in the first company. In the Copy Additional Files dialog box, use the Add Files 
and Delete Files snapshots to update the summary of additional documents for 
duplication. Additional documents are replicated to the duplicated company area after all 
other records are copied. To reject documents produced from the duplicate, for example, 
run results and reports, select. 

Exclude generated files from the copy: 

When you select this option, the copied project opens in a state in which processes 
have not yet been run. 

To automatically open the copy after creating it, select Open the copied project. 

Note By default, this option is disabled. If you leave this option disabled, the original 
project remains open after the copy is made. 

Click OK. 
 

5. LANGUAGE VERILOG HDL 
Note: These operators are not shown in order of precedence. 

Operator type Operator symbols Operation performed 

 Bitwise   ~  Bitwise NOT (1's complement) 

    &  Bitwise AND 

    |  Bitwise OR 

    ^  Bitwise XOR 

    ~^ or ^~ Bitwise XNOR 

Logical   !  NOT 

    &&  AND 

    ||  OR 

Reduction   &  Reduction AND 

    ~&  Reduction NAND 

    |  Reduction OR 

    ~|  Reduction NOR 

    ^  Reduction XOR 

    ~^ or ^~ Reduction XNOR 

Arithmetic   +  Addition 

    -  Subtraction 

    -  2's complement 

    *  Multiplication 

    /  Division 

    **  Exponentiation (*Verilog-2001) 

Relational   >  Greater than 
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    <  Less than 

    >=  Greater than or equal to 

    <=  Less than or equal to 

    ==  Logical equality (bit-value 1'bX is  

      removed from comparison) 

    !=  Logical inequality (bit-value 1'bX is  

      removed from comparison) 

    ===  4-state logical equality (bit-value 1'bX is  

      taken as literal) 

    !==  4-state logical inequality (bit-value 1'bX  

      is taken as literal) 

 Shift   >>  Logical right shift 

    <<  Logical left shift 

    >>>  Arithmetic right shift (*Verilog-2001) 
 

    <<<  Arithmetic left shift (*Verilog-2001) 
 

 Concatenation  { , }  Concatenation 

 Replication  {n{m}}  Replicate value m for n times 

 Conditional  ? :  Conditional 
 

6. SIMULATION RESULTS 

 

 

Fig 6.1: Simulation result for the proposed system 
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Fig 6.2: Block diagram of the proposed system 
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Fig 6.4: Technology schematic for the proposed system 

 

7. CONCLUSION 
In this brief, we present a flexible accelerator architecture that takes advantage of the 

addition of CS arithmetic optimizations to enable rapid chaining of additive and 
multiplicative operations. The proposed flexible accelerator architecture is capable of 
operating both in conventional two's complement data operands and in CS format, 
allowing high degrees of computational density to be achieved. Theoretical and 
experimental analyzes have shown that the proposed solution forms an efficient design 
break-even point offering optimized latency / area and power implementations. 
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