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5.  Simulate
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1 ModelSim -> ->ModelSim XE 11 5.7¢c->ModelSim
8-3-1
ModelSim

T NodelSim ¥E II/Starter 5.7c — Custom ¥ilinx Ver... [= |[B[X]

File Edit ¥iew Compile ZSimulate Tools YWindoew Help
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“Workzpace %]
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=]l airn Litr ModelSims
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[Il simprim Libr
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Library |
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8-3-1 ModelSim
2 File->New->Project 8-3-2 Project Name
DivCIkSimu Project Location
D:/yuProj/modelsim/DivClk ModelSim
Project Location
Default Library Name
Workspace Library

work OK



Create Froject [x]

— Project Name
| DiveClk Simnu

— Project Location

IDZJ"}'UPTDia"FﬂDdE'SiFﬂa"Di\I‘E'k Browse... |

— Default Library Mame

Iwcurk

2k, | Ear‘u:ell

8.3.2

8-3-3

M Create Project

@ The project directory does not exist. 0K to create the directory?

wE | mE |
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8-3-4
Create New File Add Existing File
Create Simulation
Create New Folder Create New File



Add items to the Froject IE

— Click on the icon to add items of that type:
Create Mew File Add Exizting File
Create Simulation Create Mew Folder
Cloge |
8-3-4
8-3-5 File Name DivCIkHDL
Add file as type VHDL Verilog TCL  text
VHDL Folder Top Level
OK Add items to the Project
Close
Create Froject File |E|
— File Hame

|DivCIkHDL Browse... |

— Addfile astype Falder
[WHDL -l FITDp Level vl

] | Eancell

8-3-5
Workspace Project DivCIkHDL.vhd

edit-DivCIkHDL.vhd
library IEEE;
use IEEE.STD_LOGIC_1164.ALL;
use IEEE.STD_LOGIC_ARITH._ALL;
use IEEE.STD_LOGIC_UNSIGNED.ALL;

entity divclkl is



Port ( clk : in std_logic;
divclk : out std_logic);
end divclkl;

architecture Behavioral of divclkl is
signal counter : std_logic_vector(4 downto 0):="00000";
signal tempdivclk: std_logic:="0";
begin
process(clk)
begin
if clk"event and clk="1" then
if(counter>="11000"") then
counter<="00000";
tempdivclk<=not tempdivclk;
else
counter<=counter+-1";
end if;
end if;
end process;
divclk<=tempdivclk;
end Behavioral;
File->Save File->Close
WorkSpace DivCIkHDL.vhd Compile->Compile

All 8-3-6
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Resolution OK
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E behavioral Architecture
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Jil Fimprin Library FMODEL_TECH/. . fuilires bl zirng ;I
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ak | Cancel
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11 View->Wave
12 Wave
View->Signals
8-3-8 Add->Wave->Signals in Design
counter
tempdivclk
zim: S divelkl o
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13

force clk 0 0,1 10000 -r 20000 force clk



clk 00 0 110000 10ns 1

-r 20000 20ns repeat
50MHz 20ns
14 counter counter
Radix->Decimal
15 run 3us 3
CPU
100
16 @ [y
nfl
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File Edit Yiew Insert Format Tools Window
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17 Simulate->End Simulation
18 50MHz 20ns
1MHz lus
if(counter>="11000") then
T ns X ns
((XIM12)-1 20ns

1000ns  1us ((X/T)/2)-1=((1000/20)/2-1)=24=(11000)Bin



8.3.2

1 DivClk2Proj ModelSim File->New->Project
DivCIk2Proj D:/yuProj/modelsim/DivClk2
OK
2 Add items to the Project Creat New File Create
Project File Browse
File Name D:/yuProj/modelsim/DivCIk2/DivCIk2HDL
Add fileastype VHDL Folder  Top Level OK Add items
to the Project Close
3 Workspace DivClk2HDL.vhd

library IEEE;

use IEEE.STD LOGIC 1164 _ALL;

use IEEE.STD_LOGIC_ARITH.ALL;
use IEEE.STD_LOGIC_UNSIGNED.ALL;

entity divclkl is
Port ( clk : in std_logic:="0";
divclk : out std_logic);
end divclkl;

architecture Behavioral of divclkl is
signal counter : std_logic_vector(5 downto 0):="000000";
begin
process(clk)
begin
if clk"event and clk="1" then
if(counter>=""110001"") then
counter<=""000000";
else
counter<=counter+-1-;
end i1f;
end if;
end process;
divclk<=counter(5);
end Behavioral;



4 8.3.1 Compile

->Compile All;
5 vsim work.divclkl divelkl
6 8.3.1 force clk 0 0,1 10000
-r 20000 50MHz
view wave
add wave -hex * *
-hex
9 run 3us
8-3-10

=+t wage — default

File Edit View Insert Format Tools Window
SHS % BB LK e [k n Q@ Er ] EF L
3¢

clk

Adiveclie Adivecll

| 0 pz to 3150 n= |

8-3-10
10 quit —sim
11 50MHz 20ns
lus 1 if(counter>="110001")
then T ns
X ns
(XImM-1 20ns 1000ns 1us

(X/T)-1=(1000/20)-1)=49=(110001)Bin

8.4 Testbench  TEXTIO

ModelSim
TestBench  TEXTIO TestBench



tswx
Line


TestBench

HDL
TEXTIO VHDL
STD Package VHDL
TEXTIO TestBench
TestBench TEXTIO
8.4.1 TestBench
8.3.2

TestBench
LIBRARY ieee;
USE ieee.std_logic_1164_ALL;
USE ieee.numeric_std.ALL;

ENTITY divclkl_tb IS
END divclkl _tb;

ARCHITECTURE behavior OF divclkl_tb IS

COMPONENT divclkl

PORT(
clk : IN std_logic;
divclk : OUT std_logic
)

END COMPONENT;

SIGNAL clk : std_logic:="0";

SIGNAL divclk : std_logic;

BEGIN
uut: divclkl PORT MAP(
clk => clk,
divclk => divclk
);
clk<= not clk after 10 ns;
END;
ModelSim TestBench
1 ModelSim TestBenchTest
2 8.3.2
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Add items to the Project Add Existing Files 8.3.2

3 TestBenchFile
File->New->Source->VHDL
4 Compile ->Compile All;
5 ModelSim  License
6 vsim work.divclkl_tb 8.3.2
divclkl th TestBenchFile
7 view wave
8 add wave -hex *
9 run 3us
8.4.1

==+t wawe — default

File Edit VYiew Insert Format Tools Window
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0 ps to 3157536 ps |

> -

84.1

TestBench

TestBench
TestBench

ENTITY divclkl_tb 1S
END divclkl_tb;

TestBench

TestBench
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8.4.2 TEXTIO

STD
SIDE

TEXTIO VHDL
LINE TEXT

Package

subtype WIDTH

1.

® type LINE is access string;
LINE

Procedure

LINE

TEXTIO
LINE

LINE

LINE

variable DLine : LINE;
signal DLine : LINE;
type TEXT is file of string;
TEXT ASCII
TEXTIO
file input :
file output :

STD_OUTPUT

VHDL’87  VHDL’93

type SIDE is (right, left);
SIDE
right

left
Procedure
subtype WIDTH is natural;
WIDTH

right  left

2. Procedure

TEXTIO

TEXTIO

TEXT

ASCII

TEXT open read_mode is "'STD_INPUT";
TEXT open write_mode is "STD_OUTPUT";

input

output

SIDE

C

® procedure READLINE(

STD_INPUT

TEXTIO

VHDL
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® procedure WRITELINE( ; ); |

® procedure READ( ; );
TEXTIO bit bit_vector
BOOLEAN character integer real string time
BOOLEAN
procedure READ(L:inout LINE; VALUE: out integer; GOOD : out BOOLEAN);
GOOD TRUE
[ ® procedure WRITE( ; : ; ) |
left right
write(OutLine,OutData, left,2);
OutData LINE OutLine 2
8.4.3 TEXTIO
8 TEXTIO 8bit
9bit
1 C
VvC Matlab
8 [-127,127] C

#include "iostream.h"
#include "fstream.h"
void main(void)
{
int i,j;
ofstream fsIn('d:\\yuproj\\modelsim\\TextioTest\\TestData.dat");
ofstream fsOut(*'d:\\yuproj\\modelsim\\TextioTest\\Result.dat");
for(i=-127;i<128;i++)
{
for(J=-127;j<128;j++)
{
fsln<<i<<" "<<j<<endl;
fsOut<<i+j<<endl;
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}
fsin.close();
fsOut.close();

Y
C iostream.h  fstream.h “f<<g?”
C TestData.dat
Result.dat
2. ModelSim
ModelSim Textio d:\yuproj\modelsim\TextioTest
NineBitsAdder File->New->Source->VHDL

library ieee;
use leee.std_logic_1164._all;
use ieee.std_logic_signed.all;

entity Add2In is

port( D1 : in std_logic_vector(7 downto 0);

D2 : in std_logic_vector(7 downto 0);
Q : out std_logic_vector(8 downto 0);
Clk : in std_logic);

end Add2In;

architecture A_Add2In of Add2In is

begin
process(Clk)
begin
if Clk = "1" and Clk"event then
Q <= (D1(D1"left) & D1) + (D2(D2"left) & D2);
end i1f;

end process;
end A_Add2In;

TestBench TestBench.vhd File->New->Source->VHDL



library ieee;

use ieee.std_logic_1164.all;

use ieee.std_logic_signed.all;
use ieee.std_logic_arith.all;
use std.TEXTIO.all;

entity tb is
end tb;

architecture a_tb of tb is

component Add2In

port( D1

Clk :

: in std_logic_vector(7 downto 0);
D2 : in std_logic_vector(7 downto 0);
Q : out std_logic_vector(8 downto 0);
in std_logic);

end component;

signal D1
signal D2

std_logic_vector(7 downto 0):=(others=>"0");

std_logic_vector(7 downto 0):=(others=>"0")
signal Q : std_logic_vector(8 downto 0);

signal Clk : std_logic:="0";

signal Dlatch : boolean :=false;
signal SResult :

begin

dut : Add2In

port map(

D1=>D1,

D2=>D2,
Q =>Q,
Clk => CIK);

integer;

Clk<=not Clk after 20 ns;

process

file InputD : text open read_mode is "TestData.dat";

variable DLine
variable good
variable Datal

variable Data2

begin

wait until Clk="1" and Clk"event;
readline(InputD,DLine);
read(DLine,Datal,good);

LINE;

: Boolean;

integer;
integer;
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read(DLine,Data2,good);
if ( good )then
D1 <= CONV_STD_LOGIC_VECTOR(Datal,8);
D2 <= CONV_STD_LOGIC_VECTOR(Data2,8);
else
assert false report "End of Reading Input File!"
severity error;
end if;

end process;

process
file InputR : text open read_mode is "Result.dat";
variable RLine : LINE;
variable Result : integer;
begin
wait until Clk="1" and Clk"event;
Dlatch<=true;
if Dlatch then
readline(InputR,RLine);
read(RLine,Result);
SResult<=Result ;
if SResult /=Q then
assert false report "Two values are different”
severity warning;
end if;
end if;
end process;

end a_tb;

Compile ->Compile All;

vsim work.th

view wave

add wave -dec *



run —all

10.

# ** Fatal: (vsim-3551) TEXTIO : Read past end of file "TestData.dat".
# Time: 2601020 ns Iteration: 0 Process: /tb/line__34 File:
D:/yuProj/modelsim/TextioTest/TestBench.vhd
# Fatal error at D:/yuProj/modelsim/TextioTest/TestBench.vhd line 41
#
TestData.dat
warning
ENDFILE 8-4-2

=+t wave — default EI[E'E'

File Edit VYiew Insert Format Tools Window
EHS s RM N X (Nn QR Q[ EFELEIE
=3

-154
1
true
Mow 00 pz —
Curzor 1|00 pz
4 L] 4 L] M .
| 2600647650 pz to 2010395597 pa 5
8-4-2
11.
quit —sim
12.
VC Result.dat 100 155 100
13.
ModelSim

vsim work.th



view wave
add wave -dec *
run -all

14.

Result.dat 8-4-2

=+t wave — default

File Edit ¥Yiew Insert Format Tools Window

E-EI% BB N XTSI G R EFIELEIR

ﬁ

3932 n= to 4323938 p= 5
8-4-2
# ** Warning: Two values are different
# Time: 4060 ns Iteration: O Instance: /tb
# ** Fatal: (vsim-3551) TEXTIO : Read past end of file "TestData.dat".
# Time: 2601020 ns Iteration: 0 Process: /tb/line__34 File:
D:/yuProj/modelsim/TextioTest/TestBench.vhd
# Fatal error at D:/yuProj/modelsim/TextioTest/TestBench.vhd line 41
#
15.
quit —sim
TEXTIO

Component



assert

CONV_STD_LOGIC_VECTOR 8
Dlatch

8.5 ModelSim

** Error: D:/yuProj/modelsim/TextioTest/TestBench.vhd(34): Unknown
identifier: read_mode

** Error: D:/yuProj/modelsim/TextioTest/TestBench.vhd(34): FILE
declaration using 1076-1993 syntax. Recompile using -93 switch.

** Error: D:/yuProj/modelsim/TextioTest/TestBench.vhd(34): VHDL Compiler

exiting
ModelSim Workspace
TestBench.vhd Properties 8-5-1
ModelSim “<[ DOS
e\ VHDL 8-5-2
Use 1993 Language Syntax VHDL’93

8-5-2



Froject Compiler Settings |E|
General | YHOL |
— Project Fropertiez
[” DoMot Compile Compile to library: Iwu:urk Zl
Place in Folder: |T|:||:| Lewvel ZI
— File Propertiez
File: TestBench.vhd
Lacatian: D AyuPrajmodelzin/ T extioT estd TestBench.vhd
MS-005 name: L puProfsmodelzimsT extioT esth T estBench. vhd
Type: WHDL Change Type |
Size: 1756 [1KE]
Modification Time:  Sun Dec 07 20:56:04 5-3 ¥ & =% 2003
Last Compile: Source has not been compiled.
File Attributes: Archive
ak. | Cancel |

8-5-1




Project Compiler Settings |E|

General  WHDL |

I¥ Use 1993 Language Syntax [~ Dizable loading messages
[~ Don't put debugging info in library ¥ Show source lines with erors
¥ Use explicit declarations anly [~ Dizable all optimizations
— Check for.— — Report \Warningz On:

[ Synthesis

¥ Unbound component
v WITAL Compliance

¥ Frocess without a 'WalT statement

v Mull range
— Optimize far;
¥ Mo gpace in time literal [2.g. Gnz]
v StdLogicl164
v Bdultiple drivers on unresolved signals

v wITAL
ak | Cancel |
8-5-2 VHDL
Simulate->Simulation Options
8-5-3 Default Radix
Symbolic Binary Octal
Decimal Unsigned Hexadecimal
ASCII ASIC Default Run

Iteration Limit



|1:-.;;'1I Simulation Options

Defaults ] Azzertions ] WLF Files ]
Default B adix Supprezz Warnings:
* Sumbalic [ From Synopsys Packages
" Binary [ From IEEE Murneric: Std Packages
" Octal
~ Decimal Default Fun Default Force Type
100 ps 3
" Unsigned I P F " Freeze
. D
{" Hexadecimal [teration Lirnit e
= ASOI |5|:||:||:| " Deposit
ok Cancel
8-5-3
8-5-3 Assertions 8-5-4

|1:-.;;'1I Simulation Options

Defaults  Assertions ] WLF Files ]

Break on Aszertion |gnaore Aszertions Far:
" Fatal [ Failure
{* Failure [ Errar
" Errar [ “warning
" warning [T Mote
£ Mote

ok Cancel




8-5-4

ModelSim modelsim.ini
[Library] [Vcom] [Vsim]

[Library]
[Library]
std = $MODEL_TECH/. ./std
ieee = $MODEL_TECH/. ./ieee
verilog = $MODEL_TECH/. ./verilog
vital2000 = $MODEL_TECH/. ./vital2000
std_developerskit = $MODEL_TECH/. ./std_developerskit
synopsys = $MODEL_TECH/. ./synopsys
modelsim_lib = $MODEL_TECH/. ./modelsim_lib

; VHDL Section

unisim = $MODEL_TECH/. ./xilinx/vhdl/unisim

simprim = $MODEL_TECH/. ./xilinx/vhdl/simprim
xilinxcorelib = $MODEL_TECH/. ./xilinx/vhdl/xilinxcorelib
aim = $MODEL_TECH/. ./xilinx/vhdl/aim

pls = $MODEL_TECH/. ./xilinx/vhdl/pls

cpld = $MODEL_TECH/. ./xilinx/vhdl/cpld

; Verilog Section

unisims_ver = $MODEL_TECH/. ./xilinx/verilog/unisims_ver

uni9000_ver = $MODEL_TECH/../xilinx/verilog/uni9000_ver
simprims_ver = $MODEL_TECH/../xilinx/verilog/simprims_ver
xilinxcorelib_ver = $MODEL_TECH/../xilinx/verilog/xilinxcorelib_ver
aim_ver = $MODEL_TECH/../xilinx/verilog/aim_ver

cpld_ver = $MODEL_TECH/../xilinx/verilog/cpld_ver

[vcom] OFF 1 ON
VHDL93=1 VHDL93 Show_source=1

[vcom]

; Turn on VHDL-1993 as the default. Normally is off.

VHDLO93 = 1

; Show source line containing error. Default is off.
; Show_source = 1

; Turn off unbound-component warnings. Default is on.



; Show_Warningl = 0

; Turn off process-without-a-wait-statement warnings. Default is on.
; Show_Warning2 = 0

; Turn off null-range warnings. Default is on.
; Show_Warning3 = 0

; Turn off no-space-in-time-literal warnings. Default is on.
; Show_Warning4 = 0

; Turn off multiple-drivers-on-unresolved-signal warnings. Default is on.
; Show_Warning5 = 0

; Turn off optimization for IEEE std_logic_1164 package. Default is on.
; Optimize_1164 = 0

; Turn on resolving of ambiguous function overloading in favor of the
"explicit” function declaration (nhot the one automatically created by

the compiler for each type declaration). Default is off.
Explicit = 1

; Turn off VITAL compliance checking. Default is checking on.
; NoVitalCheck = 1

; lgnore VITAL compliance checking errors. Default is to not ignore.
; IgnoreVitalErrors = 1

; Turn off VITAL compliance checking warnings. Default is to show warnings.
; Show_VitalChecksWarnings = false

; Turn off "loading..."
; Quiet = 1

messages. Default is messages on.

; Turn on some limited synthesis rule compliance checking. Checks only:

; —— signals used (read) by a process must be in the sensitivity list
; CheckSynthesis = 1
[Vsim] Resolution=ps 1ps
UserTimeUnit=default default
RunLength=100 Run

[vsim]



; Simulator resolution
; Set to fs, ps, ns, us, ms, or sec with optional prefix of 1, 10, or 100.
Resolution = ps

; User time unit for run commands

; Set to default, fs, ps, ns, us, ms, or sec. The default is to use the
; unit specified for Resolution. For example, if Resolution is 100ps,
; then UserTimeUnit defaults to ps.

UserTimeUnit = default

; Default run length
RunLength = 100

; Maximum iterations that can be run without advancing simulation time
IterationLimit = 5000

; Directive to license manager:

; vhdl Immediately reserve a VHDL license

; vlog Immediately reserve a Verilog license

; plus Immediately reserve a VHDL and Verilog license

; homgc Do not look for Mentor Graphics Licenses

; nomti Do not look for Model Technology Licenses

; noqueue Do not wait in the license queue when a license isn"t
available

; License = plus

; Stop the simulator after an assertion message
; O = Note 1 = Warning 2 = Error 3 = Failure 4 = Fatal
BreakOnAssertion = 3

; Assertion Message Format

; %S - Severity Level

; WR - Report Message

; T - Time of assertion

; WD - Delta

; %l - Instance or Region pathname (if available)

; W% - print "%* character

; AssertionFormat = "** %S: %R\n Timf: %T Iteration: %D%I\n"

; Assertion File - alternate file for storing assertion messages
; AssertFile = assert._log



; Default radix for all windows and commands...

Set to symbolic, ascii, binary, octal, decimal, hex, unsignhed
DefaultRadix = symbolic

; VSIM Startup command
; Startup = do startup.do

; File for saving command transcript
TranscriptFile = transcript

; File for saving command history
;CommandHistory = cmdhist.log

; Specify whether paths in simulator commands should be described
in VHDL or Verilog format. For VHDL, PathSeparator = /

; for Verilog, PathSeparator = .

PathSeparator = /

; Specify the dataset separator for fully rooted contexts.
; The default is ":". For example, sim:/top
; Must not be the same character as PathSeparator.

DatasetSeparator = :

Disable assertion messages
IgnoreNote = 1

IgnoreWarning = 1
; IgnoreError = 1
; IgnoreFailure = 1

; Default force kind. May be freeze, drive, or deposit
or in other terms, fixed, wired or charged.

DefaultForceKind = freeze

IT zero, open Files when elaborated

else open files on first read or write
; DelayFileOpen = 0

; Control VHDL files opened for write
; 0 = Buffered, 1 = Unbuffered

UnbufferedOutput = 0

; Control number of VHDL files open concurrently
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This number should always be less then the
current ulimit setting for max File descriptors
0 = unlimited

ConcurrentFileLimit = 40

This controls the number of hierarchical regions displayed as
part of a signal name shown in the waveform window. The default
value or a value of zero tells VSIM to display the full name.
WaveSignalNameWidth = 0

Turn off warnings from the std_logic_arith, std_logic_unsigned
and std_logic_signed packages.
StdArithNoWarnings = 1

Turn off warnings from the 1EEE numeric_std and numeric_bit
packages.
NumericStdNoWarnings = 1

Control the format of a generate statement label. Don®"t quote it.
GenerateFormat = %s__ %d

Specify whether checkpoint files should be compressed.
The default is to be compressed.

CheckpointCompressMode = 0

List of dynamically loaded objects for Verilog PLI applications
Veriuser = veriuser.sl

ModelSim Testbench  Textio
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