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Summary

TheSiliconBlueiCEcubede v el opment software provides
FPGA designers. Thiapplication note detailghe basic design and simulation flow usifdentor Graphics

ModelSimsimulator.

Introduction

a compl ete

The sample designsedin this application noteis a simple it binary up-counter with an associated testbench.

The counter desigrcouner.vhdis presented firs

library ieee ;

use ieee .std logic _1164. all ;

use ieee .std logic _arith .all ;
use ieee .std _logic _unsigned . all ;

entity counter is port (

clk ;in std _logic ;

reset :in std _logic ;

count : out std logic _vector (3 downto 0));
end counter;
architecture behavioral of counter is

signal g . std logic _vector (3 downto 0);
begin

process(clk, reset)
begin
if(reset = '1") then
g <= (others=>'0");
elsif(clk'event and clk = '1") then
q<=q+1;
end if;
end process;

count <=

end b ehavioral;
The testbenchlesign count_tbh.vhdis presented next

library ieee ;

use ieee .std _logic _1164. all ;

use ieee .std logic _arith .all ;
use ieee .std _logic _unsigned . all ;

entity count tb is
end count_tb;

architecture testbench_arch of count_tb is

component counter
port (
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with SiliconBlue iCEcube

clk i nstd_logic;
reset : i nstd_logic;
count : out std_logic_vector (3 downt o 0));
end component ;
signal  clk : std_logic :='0";
signal  reset : std_logic :='0’;
signal  count : std_logic_vector (3 downt o 0) :="0000";
constant  period :time := 100 ns;
constant duty cycle :real:=0.5;
constant  offset : time := 100 ns;
begin
uut : counter
port map (
clk => clk,
reset => reset,
count => count);
process -- clock generation
begin
wait for offset ;
clock _loop loop
clk <='0";
wait for (period - (period * duty cycle ));
clk <="1"
wait for (period * duty cycle );

end loop clock _loop ;
end process ;

process -- reset generation

begin

end process ;

end testbench_arch;

Pre-Synthesis Simulation

Current Time:

Current Time:

Current Time:

Current Time:
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This section detils the steps required for pgynthesis simulation

1. Create a new folder and copy the dedigounter.vhd) and testbencftount_tb.vhd)shownabove
2. Start ModeBm and create a new project by clicg on FileA NewA Project and browse to the newly

createdor oj ect

fol der

and

enter

a project name and
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Figure 1. Creating a New Project in ModelSim
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Figure 2: Adding Files to Project
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Figure 3: Compiling HDL  Files
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5. Click on Simulat@, Start Simulation

Figure 4: Pre - Synthesis Simulation
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6. Expandthework folder and highlight count_tb.

Figure 5. Start Simulation Window
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7. Typethec o mmand
8. Typethec o mma n d
waveform window

0
0

9. Typethec o mma n d s@amdpness nter.he 2uS simulation waveform will show upthe waveform

window.

Vi ew theaemer Keyaaew davefarneveinslow will show up.
A dnd presghe enter*key. A I/O signals in the design will show up the

10. Click onthe o u n | buttok té unlock the waveform window faxbetter view
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Figure 6. View Waveform Window
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Post - Synthesis and Post -Route Timing Simulation
This section details the steps required for psghthesis and postoutetiming simulation

1. Start iCEcube and create a new project by dtigkon Projec New Project, browse to the project folder
and entermnew project name ansklect arappropriatepartandc | i c k. 0 Next 6
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F/'gur_e

8: Creating a New Project in iCEcube

2. Highlight counter.
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Figure 9. Adding Files to Project
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3. Click ont h Besign & Implementatioa

b utd lauoch Blast FPGA for synthesis
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Figure 10: Launch Blast FPGA for Synthesis
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Verilog filesand astandard delay formatSDF file generatedn the projecttprojectnamienplbfolder. SDF is
a standardized representation of timidgta commonly used when exchanging timing information between
design and simulation tools.

9 counter_bfpga.v is for pastynthesis simulation
9 counter_sbt.v is for posbutetiming simulation
9 counter_sbt.sdf is for posbute timing simulation

Figure 11: Run Complete Flow Button

- T ——
K Magma Design Automation - Version 2005.03.162 - B

| Project Run SBT Analysis Window Help

clicking on Fil&y NewA Project Bowse to the project fdl e r

and

Project Manager o | Ou
| cll
0.¢
SBT Now is done. Details el
; = : I 0.¢
oo | | 3 i i a2 o
e ||~ {388] | fol' %[~ S~ || -
- R = TR I OO0
7R} postsim [Run Complete Flow] || || 1—
5 71 VHDL Files (1) 0.(
) countervhd (work) yi
12% Impl (counter) (ICEGS)
x—
0.C
1 T

Similar to steps detailetbr pre-synthesis simulation, now start Mod&#m and create a new project by

enter a project

Click on add existing filedand add count_tb.vhd to the project and add counter_bfpga.v foisgottesis

simulation. Two additional files from an iCEcube installation directory are required (typically located at

5.

6.
C:\SBToolbsverilog 0
I sb_ice _syn.v
1 sb_ice lc.v

7. Now cl| Add

titeem t o

t h eourgilesshputdddindhe pvajestd o w .
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Figure 12: Adding Post -Synthesis Files
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Figure 13: Adding Post -Route Files and Setting the Timing Check Macro
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9. Click on Compiléy Compile All

10. Click on Simulaté, Start Simulation

11. Expandthe work folder andhighlight count_tb, change theers ol ut i on t o
synthesis simulation

WJ“

ofprspdst a n o
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Figure 14: Changing Simulation Time Resolution
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12. For post-route timing simulation click orthe SDF tab and add counter_sbt.sdf frpmjectnamienplfolder
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Figure 15: Add SDF File for Post -Route Timing Simulation
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Figure 16: Unlock Window for a Better View
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Figure 17: Needs a Caption
Conclusion
The SiliconBlue i CEcube development software provi

FPGA designers. For simulation needs, Mentor Graphics ModelSim simulator complements the iCEcub
development software and is a ceffective, easy to use simulation tool.
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