Introduction to the Flow of FPGA-Based Hardware Design
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Functional Simulation

V¥ Save all design files in your working directory.

1. Launch ModelSim by double clicking the icon on the desktop, ModelSim console

window appears as shown below.

. =
¥ ModelSim SE 5.6d CEX
File Edit Wiew Compile Simulate Tools  Window Help
S BB B[ oHun e e
= g Reading E:/Modeltech_5.6d/el/vsim/pref.tcl i
Hame # Updating type .vhd file registration.
- # Updating type v file registration.
J:Il vital2000 # Updating type .wif file registration.
[ ieee #// MadelSim SE Viewer 5.5d Aug 15 2002
#4
Jll madelsim_ib # /¢ Copyright Model Technalogy, a Mentor Graphics Corparation company, 2002
i = #1 Al Rights Reserved
[} std_developerskit #a UMPUBLISHED, LICENSED SOFTWARE
&I snopsys i CONFIDENTIAL AND PROPRIETARY INFORMATION WHICH IS THE
#//  PROPERTY OF MENTOR GRAPHICS CORPORATION OR ITS LICEMSO
J]l werilog =1
e
ModelSim:
Library =)
|<N0 Design Loaded:> | A

2. Execute the following commands in sequence (in ModelSim console window).

cd {your working directory}

vlib work

vecom rc5_pkg.vhd key exp.vhd rc5_enc.vhd rc¢5_dec.vhd rc5.vhd
vsim rc5

view wave

add wave clr clk key in data_in din data_rdy dout

You will see a waveform window appears, as shown below.
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3. Continue to execute the following commands in sequence.




force clr 0 0, 1 200

force clk 0 0, 1 25 -repeat 50

force enc 1 0

force key_in 0 0, 1 200, 0 300

force data_in 0 0, 1 4900, 0 5000

force din 16#00 0, 16#E7 200, 16#48 250, 16#33 300, 16#78 350, 16#2F 400, 16#0F 450, 16#EB 500,
16#5A 550, 16#BB 600, 16#69 650, 16#B1 700, 16#D7 750, 16#87 800, 16#67 850, 16#C1 900,
16#8D 950, 16#AC 4950, 16#13 5000, 16#C0 5050, 16#F7 5100, 16#52 5150, 16#89 5200, 16#2B
5250, 16#5B 5300

run 6500

4. Verify the simulation result, compare it to RC5 document.
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Svynthesis and PAR (Place and Route)

V¥ These two steps are done with Xilinx ISE (Integrated Synthesis Environment).

1. Launch Xilinx ISE by double clicking the Project Navigator icon on the desktop.

Xilinx Project Navigator window appears as shown below.
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2. Select File->New Project... You will see the New Project window. Name the
project as “rc5v1”, set the project location, and select HDL as the Top-level Module Type.
Click Next.
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3. Select the Device and Design Flow for the Project, as shown in the figure below.

Add all source files, finish remaining steps to create a new project.
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4. When the new project is created successfully, you will see the following window.
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. In the Sources in Project column, select the top-level design file “rc5-
struct (rc5.vhd)”.
. In the Process for Source column, flatten the Implement Design tree,

select Generate Post-Translate Simulation Model. Right-click it, select Properties... You

will see the window below.



nxilinx - Project Navigator - Di\work \rcSyl resvl.npl ~|E il
Fle Edt Wiew Project Source Process Window Help

EEECIEE R I Y A |5
———— =5
U RT Process Properties il
B e
€3 xcv1000-  Simulation Model Properties |
EIE Property Name __——Value
' Simulation Model Target Madelsim_VHDL ™
¥ et Post Translate Simulation Model Name MeeS_sim.vhd
) r:; Generate Multiple Hierarchical Netlist Files =]
= ) Use Automatic Do File for ModelSim Simulation W
M[ Bring Out Global Tristate Met as a Port (mj
—— |Global Tristate Port Narne A
e ... ... |BringOutGlobal Set/Reset Net as a Port |
P far
oeEoBBB Bl | Giohal SetfReset Port Name WA
Generate Testhench File r
LI -

R process Yiew
et oK | Cancel | Default Help | —
=l (Empty Log -

-
4 3
4] 4] P[P} Console i FindinFiles A Warrings j Emors f

For Help, press F1 [ ‘ H 4

5. Set the Simulation Model Target to Modelsim VHDL. ModelSim is the simulator
we use. Name the simulation model as “rc5 sim.vhd”

6. Double click Generate Post-Translate Simulation Model, the synthesis and PAR
processes will start.

If everything goes smoothly, you will see the following window. The check marks mean

these steps finish successfully.
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Timing Simulation

V¥ Make sure rc5_sim.vhd and rc5_sim.sdf are in your working directory.

1. Launch ModelSim by double clicking the icon on the desktop, ModelSim console

window appears as shown below.
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2. Execute the following commands in sequence (in ModelSim console window).

cd {your working directory}

vlib work

vmap simprim {modelsim dir}/xilinx/simprim

veom rc5_sim.vhd

vsim -sdftyp /={your working directory}/rc5_sim.sdf work.rc5(structure)
view wave

add wave clr clk key _in data_in din data_rdy dout

You will see a waveform window appears, as shown below.
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3. Continue to execute the following commands in sequence.



force clr 0 0, 1 200

force clk 0 0, 1 25 -repeat 50

force enc 1 0

force key in 00, 1 200, 0 300

force data_in 0 0, 1 4900, 0 5000

force din 16#00 0, 16#E7 200, 16#48 250, 16#33 300, 16#78 350, 16#2F 400, 16#0F 450, 16#EB 500,
16#5A 550, 16#BB 600, 16#69 650, 16#B1 700, 16#D7 750, 16#87 800, 16#67 850, 16#C1 900,
16#8D 950, 16#AC 4950, 16#13 5000, 16#C0 5050, 16#F7 5100, 16#52 5150, 16#89 5200, 16#2B
5250, 16#5B 5300

run 6500

4. Verify the simulation result, compare it to RC5 document.
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