CMSC 711 CADENCE TUTORIAL Dr. Jim Plusquellic

VHDL T utorial

This tutorial will coer the steps rolved in compiling, elaborating and simulating VHDL
design files. The NC-simulator and the ncvhdl compiler under the cadenceutistribill be
used for this purpose. This tutorial willer only the command line option of running all these
tools. A later tutorial will caer the GUI option for the same.

Thencvhdlandnc-simulatoibinarieslive undera differentdirectorystructurethanthenormal
directorystructureusedby theicfb andotherrelatedtoolsin the cadencalistribution. Soyou will
require a separate .cshrc file to run these tools. The fiRilalsle at the class webpage and is
called .cshrc.sim. Copthe file in your home directory and source it whemneg/ou vant to run
VHDL simulations. The command for thisseuice .cshe.sim Source the normal .cshrc file
using the commansouice .cshec when you vant to run ay other tools gcept the nc-simulators
and compilers. 8u will have to source one of the dwiles wheneer you switch form icfb to
ncvhdl and vice ersa.

Next step is to cop some options files and setup a directory structure. It is important that you
follow the steps wolved in setting up the directory structure so that your designs are compatible
with the GUI options.Changeyour directoryto cadenceaisingcd cadenceThenmake adirectory
called vhdl in the cadence directory usmgdir vhdl Change your wrking directory to vhdl
usingcd vhdl Now you will have to copy two files into this directoryOne is the cds.lib file that
defineghepathto somestandardshdl librariesandthehdl.varfile thatlist theoptionsrequiredoy
the simulator for proper operation. fhare aailable on the course webpage and aydsypro-
videdbelow. Copy thesdfilesinto your vhdl directoryandmalke surethatthey have thefollowing
lines.

cds.lib file :-

- - This cds.lib file is made specifically to be used with the ldv toolset

DEFINE ieee /cds/ldv/tools.sun4v/incalfiles/IEEE
DEFINE std /cds/Idv/tools.sun4v/inca/files/STD
DEFINE vhdl /home/grd2/cpatel2/cadence/vhdl

Changethe pathin thelastline to pointto yourvhdl directory Soyouwill have somethindike
your_home_dgctory/cadence/vhdih the last line.

hdl.var file :-
DEFINE WORK vhdl

After you have copiedthesefilesin your vhdl directoryyou arereadyto entervhdl code.This
tutorial will cover the design and simulation of amerter in VHDL. The directory structure that

is explained in this tutorial should be implemented for each design. The ofdiedite will be
the names of the respaaidirectories depending on your design names.
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We will startby makingadirectorycalledinverterin thevhdl directory Thencreateadirectory
called vhdl under the werter directoryThe commands required for the abateps are shm
here.
mkdir inverter
cd inverter
mkdir vhdl
cd vhdl

Now male afile calledvhdl.vhdunderthevhdl directoryandtypein your VHDL codein this
file. The code for the uerter is shavn belav and is alsoailable on the course webpage. The
emacs editor under sunser¥ has a special vhdl options menu when you egitdrd file. This
will beagreathelpwhenlearningVHDL andmostof thedefault VHDL statementarepresenin
the menu. Note that when you write you VHDL code for theriter the entity is calledwerter
which is the same name that you used for the dired®epse name the towé entity in your
designthesameasthedirectorythatit livesin. Pleasdook atthecommentsn thecodebelow for
information about the specifics.

vhdl.vhd file for the inverter.

- - Entity: inverter

- - Architecture : structural

- - Author: cpatel2

- - Created On: 10/20/00 at 13:32

-- These are the standard libraries that you are defining.
library IEEE;

use IEEE.std_logic_1164.all;

-- The entity name should be same as the directory name that you are designing in.
--_Ports are the inputs and outputs from your circuit.
entity inverter is

port (
1in X
: out );
end inverter;

-- Define an architecture for theverter entity which is either functional or belaal.
architecture structural of inverter is

begin

-- Concurrent assignment statement.
output <= not (input);

end structural;
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Now before we go on to compiling and simulating we need tcenaatest bench to test the
codethatwe justenteredA testbenchis anothe?VHDL file thatusesyour designfile andgivesit
inputs and checks the outputs. The input and output is done usdirfigetethrough the VHDL
code using inbilt I/O functions. Br making a test bench malare directory called werter_test
in your~/cadence/vhdilirectory Thenmake avhdl directoryundertheinverter_testlirectorythe
same vay as you did for the werter Inside the imerter_test/vhdl directory maka file called
vhdl.vhd and enter the code for you test bench in it. The test bench fitel&bke on the course
webpage and is also sk belav. Again the entity should a the same name as the directory
you are designing in. The color formatting is notvghdere as in the prus case Wt will be
present if you use the emacs editor

vhdl.vhd file for the test bench

- - Entity: inverter_test

- - Architecture : vhdl

- - Author: cpatel2

- - Created On: 10/20/00 at 01:55

- - Definethelibrariesthatyou aregoingto use.Thetwo textio librariesdefineyour inputand
- - output functions

library |IEEE;

use IEEE.std _logic_1164.all;
use IEEE.std logic textio.all;
use STD.textio.all;

- - The entity name here is also the name as the directory that you are designing in.
- - The circuit has no ports because this is a test bench file that you are using to testtdre in
entity inverter_testis

end inverter_test;

- - Define an architecture for theverter_test entity
architecture test of inverter_test is

- - Definetheinverterasacomponenthatyouwill usein thisfile. Theportlist is thesameas
- - the original port list of the werter entity
component inverter
port (
input - in std logic;
output  : out std_logic);
end component;

Preparedby :- Chintan Patel Page 3



CMSC 711 CADENCE TUTORIAL Dr. Jim Plusquellic

- - Define an instance of thevierter that you are going to use in this.file
for il : inverter use entity work.werter(structual);

signal ip,op : std_lgic;

signal clo& : std_Iaic;

begin

- - Assign inputs and outputs to tharus iverter ports.
i1 : inverter port map (ip,op);

- - Control the inputs to the circuit

clk : process
beyin -- process clk

clok<='0",’1" after 5 ns;
wait for 10 ns;

end pocess clk;

- - Read inputs from a input file call@aerter_in.txtand write outputs tewerter_out.txt
i0_process: pocess

file infile : tetis in "inverter_in.txt";
file outfile : tet is out "irverter_out.txt";
variable ip1,opl : std_Mgic;
variable luf : line;
begin
while not (endfile(infile)) loop
readline(infilebuf);
read (luf,ipl);
ip<=ipl;
wait until falling_edg(clok);
opl:=op;

write(kuf,op1);
writeline(outfilebuf);

end loop;
walit;
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end process io_process,
end test;

After creating the circuit file for thevierter and the test bench to test the same we are no
ready to compile and simulate the circuit. But first we need to createvéreeim in.txt file that
specifiegheinputsequencethatwill beassignedo theinputsto thecircuit. Thisfile is createdn
the ~/cadence/vhdl directoryhe file should ha one sequence per line. In our case the
sequences will only be a single bit sequence becausewsalsngle bit input. The
inverter_in.txt file is shwn belaw.

inverter_in.txt file

PORFRPFPOOO

Thesequencareassignearbitrarily. Theinverter_out.txfile will begeneratedutomatically
in the ~/cadence/vhdl directory when you simulate the circuit. As the circuitwearhple-
mented is a simple verter the imerter_out.txt file vould look like the one shan belaw.

inverter_out.txt file

ORPOORRPR

Therearethreestepsnvolvedin runningasimulation.Firstis compilingthe VHDL code,then
elaborating the design and finally simulating. Thus we first need to compile/é¢heirentity as
well asthetestbenchentity. Next we will elaborateboththeseentities.Now we will simulatethe
test bench. It is not required to simulate thesiter as it is because it dogsméve ary inputs
applied to the circuit.

Compiling the ~/cadence/vhdl/inerter/vhdl/vhdl.vhd file.
The command for the compilation step isvemdelav and should be run from the ~/cadence/
vhdl directory

ncvhdl -cdslib ~/cadence/vhdl/cds.lib -hdlvar ~/cadence/vhdl/hdl.var -messages inverter/vhdl/
vhdl.vhd.
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If there are no errorsin your code then the output will be similar to the one shown below.

ncvhdl: v2.2.(s16): (c) Copyright 1995 - 2000 Cadence Design Systems, Inc.
inverter/vhdl/vhdl.vhd:
erors: 0, warnings: 0
VHDL.INVERTER (entity):
steams: 3, wats: 9
VHDL.INVERTER:STRCTURAL (achitectue):
STD_LOGIC_1164 function "NQ line 21, is hilt-in
1 function(s) talt-in
steams: 2, wais: 92

Compiling the ~/cadence/vhdl/inerter_test/vhdl/vhdl.vhd file.

ncvhdl -cdslib ~/cadence/vhdl/cds.lib -hdlvar ~/cadence/vhdl/hdl.var -gessaerter _test/
vhdl/vhdl.vhd.

You should get a output similar to the one shown below with different values after a successful
compilation.

After compiling the two designs you will have the following directory structure.

cadence —» vhdl-—» inverter entity
‘F:structural
_p vhdl —» vhdl.vhd

—p inverter_test entity
‘F test
—» vhdl —» vhdl.vhd

Elaborating vhdl.inverter:structural.

ncelab -cdslib ~/cadence/vhdl/cds.lib -hdlvar ~/cadence/vhdl/hdl.var -gessa
vhdl.inverter:structual
The output will ook like the one shown below on successful completion.

ncelab: v2.2.(s16): (c) Copyright 1995 - 2000 Cadence Design Systems, Inc.
Elaboating the design hiarchy:
Building instance specific data struesir
Design hiearchy summary:
Instances Unique

Components: 2 1

Pocesses: 1 1
Writing initial simulation snapshot: VHDL.INVERTER: TR URAL
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Elaborating vhdl.inverter_test:test.

ncelab -cdslib ~/cadence/vhdl/cds.lib -hdlvar ~/cadence/vhdl/hdl.var -messages
vhdl.inverter test:test

Simulating vhdl.inverter_test:test.

ncsim -cdslib ~/cadence/vhdl/cds.lib -hdlvar ~/cadence/vhdl/hdl.var -messages
vhdl.inverter_test:test

If the simulation finished successfully there will be aeriter_out.txt file in your ~/cadence/

vhdl directory This file should compare to the one thaswghwn abwe. \erify that the ouputs
from the circuit are the same agected for each input sequence.
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