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1. Project Settings

Start the workspace normally, but make sure you select Create an Empty Design with Design Flow.

Then press Next. You will see a picture similar to the one shown on the next page.
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2. Synthesis
Synthesis can be done using two different tools: Synplicity Synplify Pro and Xilins XST. The former can
be used only in school, the latter at home and in school. Please follow Sections 2.1 and 2.3 if you are
using Synplify Pro, and Sections 2.2 and 2.3 if you are using Xilinx XST.

2.1 Synthesis using Synplicity Synplify Pro
2.1.1 Synthesis Options

Click at the options button next to the synthesis icon. Under Synthesis Options select Update synthesis
order. Arrange your files in the order from the bottom to the top of the design hierarchy. Exclude your
non-synthesizable files, such as your testbench. Also select a correct Top-level Unit, which is
Lab3_demo in this example.

Make sure that your settings under General tab are as follows:
Family : Xilinx9x Spartan3
Device : 3s1500fg320
Speed Grade : -4
Run Mode : Batch

Then, select settings tab and choose the frequency of your device to 48 MHz instead of Auto Constraint.
Press OK and click at the synthesis button. After synthesis, you can view the report by selecting the
reports button located to the left of the synthesis button.
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2.1.2 Synthesis Report Analysis

Minimum clock period (requested and estimated), slack (requested clock period minus estimated clock
period), and resource utilization can be found from the log file generated after synthesis. To view the log
file, click at the reports button next to the synthesis icon.

Minimum clock period can be found under Performance Summary section of the report. Respectively, one
can determine the critical path by looking at the Worst Path Information. The report provides you with the
5 worst critical paths in your design. Looking at the critical paths can give you an idea of which portions of
your code to change in order to improve the circuit performance.

Similarly, the resource utilization is located at the bottom of the log file. The report tells you the amount
of resources the FPGA needs for the design.

Example Report: Timing

Example Report: Resource Utilization
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Example Report: Worst Path Information
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2.1.3 RTL & Technology View

Investigation of the internal structure of your design after synthesis can be done by looking at the RTL
and Technology views of your circuit.

RTL view is the schematic representation of the design in terms of generic logic components that are
independent of the target technology (specific Xilinx FPGA), for example, in terms of multiplexers,
adders, comparators, registers, counters, and logic gates.

Technology view is the schematic representation of the design in terms of components available in the
target technology (specific Xilinx FPGA), for example, in terms of LUTs, flip-flops, fast carry logic, I/O
blocks.

Hence, Technology view generally has more detailed/bigger diagram than RTL view. Viewing either one
of them can be done by using Synplify Pro, which can be opened using RTL schematic button of the
Flow panel.

Below is the basic layout of Synplify Pro.



11

Once open, selecting *.srs file will open RTL view of your design. Similarly, selecting *.sms file will
open Technology view of your design.

RTL View:

Technology View:




