CMSC 711 CADENCE TUTORIAL Dr. Jim Plusquellic

Importing Structural VHDL Descriptions into Composer
Schematics.

This tutorial will tale you through the steps required to import structural VHDL descriptions
into the cadence design frawmrk. The schematics produced using this will be used to run Lay-
out versus Schematic YIS) tool to \erify that your layouts match the VHDL descriptions. The
main tool used for this is called vhdlin and it can be accessed through the CIW

There are f@ points to be noted before going to tixa& procedure. The vhdlin tool is to be
run using icfb command and you will run it from ~/cadence/cell_design. The vhdlin tool can syn-
thesis schematics from vhdl files that are written in structural descriptionsAtsdyyou will
have to create the schematics of all the standard cells that you are using in you design.manually
Whentheinstance®f thesestandaraellsarecalledin aVHDL file thevhdlin tool will synthesis
theschematidor you. Theexampleusedin thistutorialis thatof aninverterwherewe will create
a standard cell calledvrand then call an instance of the in the irv1l entity

There are a couple of modification that you willdheo male to your cds.lib file in the
cadence/cell_desigtirectory Add thefollowing linesto thefile if they do notexist already This
file is being generated under the assumption that yee! leen writing all you vhdl code under
the ~/cadence/vhdl library

Lines to be added to the cds.lib file in ~/cadence/cell_designettory.

DEFINE IEEE ${CDS_INST_DIR}/tools/leapf/files/|IEEE
DEFINE vhdl $HOME/cadence/vhdl

DEFINE std ${CDS_INST_DIR}/tools/leapffiles/std
DEFINE basic /cds/ic-gsr/tools.sun4v/dfll/etc/cdslib/basic.

where $HOME is to be replaced by your home directory

The IEEE and std are the design libraries that you include in your vhdl files. The basic library
is sometimes required to import vhdl files into the design fwarie The vhdl directory is your
vhdl work directory as defined in you hdinfile. As we were concerned only with simulating
vhdl whenwe createdhevhdl library therewasno technologyfile attachedo thislibrary. As we
aregoingto usethe samdibrary to import you vhdl descriptionsve will have to attachatechnol-
ogyfile to thislibrary. To dothis selectthevhdl library in your library managewindow andright
click to select the attach tech file option. Select the proper technology file (0.6 um AMI in your
project) from the brser that pops up and hit OK.

Firstof all letusimportastandardell calledinv into thevhdl library. Createa directorycalled
inv in ~/cadence/vhdl/ directarilake a directory called vhdl in ~/cadence/vhdl/i@hange
directoryto theinv/vhdl directoryandcreateavhdl.vhdfile thathasthedescriptionof theinv. The
exampleinv VHDL file is givenhere.Notethatyouwill now have to havethevVdd andGndtermi-
nals (ports) in all your designs tenfy the substrate contacts in the layout. In the vhdl files the
canbedeclaredasinputsto eachmoduleandcanbeleft unusedlf thevhdl compilergiveserrors
because of this just assign these ports to dummy signals in you architecture sy thanibie
affect your circuit description.
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Example INV VHDL file:

-- Entity: inv

-- Architecture: structural

-- Author: cpatel2

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

library |IEEE;
use IEEE.std _logic_1164.all;

entity invis

port (

A :in std logic;
Y :outstd logic;
Vdd : instd logic;
Gnd: instd_logic);

endinv;

architecture structural of invis
begin

Y <= not A;
end structural;

After completing the vhdl.vhd file in ~/cadence/vhdlftnd| directory open icfb from ~/
cadence/cell_design. Go to file and choose import and then VHDL. The import vhdl form will
shav up. The figure shws the import vhdl form. Under the file namewser in the vhdlin form
go and select the file ~/cadence/vhdifndl/vhdl.vhd and hit the Addufton on the right hand
sideof thebrowserwindow. Thevhdl.vhdfile shouldshav upin thelist underthe TargetLibrary
Name.In the TargetLibrary Namefield enterthelibrary to importto asvhdl. Selectschematian
the Import Structural Architecture as selection menu. Do not change the reference libraries field
form the de&ult one. Set the symbol wename to symbol.drn off the overwrite option. Note
thatif youwantto importanalreadyimporteddesignthanyouwill haveto turnthisoptionon. Set
the vhdl vork library option to vhdl. Tirn on the V93 option. &U will not have to change an
otherfieldsin theform. Hit the OK buttonafterrecheckingall thefieldsin theform. Youwill get
a message saying Started vhdlin in background in your CIW wirdo completing the import
procesghesystemwill comebackwitherwith asuccessfubr errorrunmessageView thelog file
to find errors.Thevhdlin maynotwork successfullyf youhave ary errorsin youvhdl code.Thus
to be absolutely sure compile the vhdl code before starting the import process using the com-
mands shen in the VHDL tutorial.
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Onsuccessfutompletionof theimportprocesshelibrary vhdl will have acell calledinv with
entity, structural vhdl andsymbolviews. Checkthe symbolview to seethatall theinputsandout-
put ports are present. Ndhe nat step is to manually generate a schematic for thetandard
cell. Create a ve cellview called schematic for thevrand mak a CMOS schematic for the
inverter using composer schematic tool. Ensure that you can do a checkeand gaur design
with not warnings. All the pins that you place in your schematieha match with the ports in
you symbol vigv. Thus nav you hae a standard cell calledvithat you can use gwhere you
wantto placeaninverterin your design.In asimilarfashioncreatethe samecell views for all the
standard cells that you will require in your design.

The ngt step is to use thevrstandard cell and place an instance of it in tla& antity and
then \erify the irv1 layout with the schematic. Theaanple ivl vhdl file is shavn belaw.

Example invl VHDL file:

-- Entity: inverter

-- Architecture : structural

-- Author: cpatel2

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

library |IEEE;
use IEEE.std_logic_1164.all;

entity invlis

port (

Input :in std logic;
Output : out std_logic;
Vdd :in std logic;
Gnd :in std logic);

end invi;
architecture structural of invlis

component inv
port (A :in std_logic;
Y :outstd logic;
Vdd: in std_logic;
Gnd: in std_logic);
end component inv;,

for 11: inv use entity work.inv(structural);
begin

11: inv port map (Input,Output,Vdd,Gnd);
end structural;
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Import the iml module into a schematic using the same procedurgksresd for the i
Click on the structural vie and you should v a schematic as shio in the figure belw.
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The il schematic will hae an instance of thevirstandard cell and will va the inputs and
outputs as defined in thevihfile. Click on the im instance and choose design hiergrdascend
readto look attheschematiof theinv standardell. Click designhierarcly returnto returnto the
invl schematic. Nw create a layout for theuvth cell and get thex¢racted viev. Run VS
between thexdracted viev and the structural we and \erify that the netlists match.
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