An Introduction to the Synopsys Design Compiler

Prepared by Li Li for ECE 368 (Instructor: Prof. Shantanu Duitt)

1. Besides al the source files, we need to write one more file named as “run” (you can
nameit asyou like). In thisfile, these commands are needed:

target_libary = Isi_10.db

symbol_libary = |si_10.sdb

link library = **" + target_library

synthetic_library =" "

read —format vhdl *.vhdl //* isthe source file's name

read —format vhdl *.vhdl

/linclude all the necessary files

compile

write —format db —hierarchy —output **.db // the ** stands for the output file's
name, you can nameit asyou like, .db isitsfile type

In this manual, we take bcd4to7seg project for example. The project should
contain these files: and2.vhdl, and3.vhdl, and4.vhdl, or2.vhdl, or3.vhdl, or4.vhdl,
my_not.vhdl, BCDto7seg.vhdl, run. Refer all these code at the end of this manual.

2. Compile thefilesin the dc_shell enviroment, just follow these steps:
a. In the terminal window, just type dc_shell -db_mode —dcsh_mode

| window edit options Help |
> dec_shell -db_mode —-desh_model] &

b. Now you are supposed in the dc_shell enviorment, first of all, ensure you arein
the right directory which include all the files, in this example, al the files are in



ece368/src/example/, so we type the following command to go do the directory:
cd ece368/src/example.

Terminal =5

Window Edit Options =

Information: Defining new variable “synlib_sequential_module’. (CHD-0412
Information: Defining new variable “synlib_disable_auto_ungroup_dp . (CHD-041D
%nfnrmatinn: Defining new wvariable "Jjtag_test_clock_port_naming_style®. (CMD-041

Information: Defining new variable “compile_checkpoint_pre_area_filename”. (CMD-
0413

Information: Defining new wariable “hdlin_dyn_array_bnd_check”. {CMD-041)
Information: Defining new variable “synlib_evaluation_mode”, {CHD-0413
Information: Defining new variable “acs_bsub_axec’. (CMD-041)

Information: Defining new variable “Jjtag_test _mode_select_port_naming_style’. (C
MO- 0417

Information: Defining new variable “hdlin_write_gtech_design_directory”. (CMD-04
17

Information: Defining new variable "mgi_scratch_directory®. (CHMD-041)
Information: Defining new wariable “swnlib_prefer_ultra_license”., (CMD-041)
Information: Defining new variable “hdlin_seqmap_search_depth”. {CMD-0413
de_shell> cd ece3B8/srcfexwanple

1
de_shell: 1s

and2.vhdl my_hiot. whd] ard.vhdl
i and3. vhdl orz.vhd] LI
BChtovseg.vhdl  andd.vhd] ord.vhd]

I}
1dc_shell: B

The content of “run” fileislikethis:

Terminal =5

Window Edit Options =

Barget_library = 1si_10k.db
symbol_Tibrary = 15i_10k.sdb
Tink_Tibrary = "*" + farget_library

synthetic Tibrary = ""

read -format vhdl and2.vhd]

read -format whdl and3.vhdl

read -format vhdl andg.vhdl

read —format vhdl or2.vhd]

read -format whdl or3.vhd]

read —-farmat vhdl orgd.vhd]

read -format whdl my_not.vhdl
read -format whdl BCDto?seq.vhd)

compile

write -format db -hierarchy —output BCDEto?seq.dhb

A R A

run" [ITncomplete Tast Tine]l 17 Tines, 403 characters

A

When you are in the correct directory, type the following command to compile all the
vhdl filesin design compiler: include run

[




Window Edit Options Help
Information: Defining new variable “synlib_sequential_module’. (CHD-0412

Information: Defining new variable “synlib_disable_auto_ungroup_dp . (CHD-041D
%nfnrmatinn: Defining new wvariable "Jjtag_test_clock_port_naming_style®. (CMD-041

Information: Defining new variable “compile_checkpoint_pre_area_filename”. (CMD-
0413

Information: Defining new wariable “hdlin_dyn_array_bnd_check”. {CMD-041)
Information: Defining new variable “synlib_evaluation_mode”, {CHD-0413
Information: Defining new variable “acs_bsub_axec’. (CMD-041)

Information: Defining new variable “Jjtag_test _mode_select_port_naming_style’. (C
MO- 0417

Information: Defining new variable “hdlin_write_gtech_design_directory”. (CMD-04
17

Information: Defining new variable "mgi_scratch_directory®. (CHMD-041)
Information: Defining new wariable “swnlib_prefer_ultra_license”., (CMD-041)
Information: Defining new variable “hdlin_seqmap_search_depth”. {CMD-0413
de_shell> cd ece3B8/srcfexwanple

1
de_shell: 1s

andz2.vhdl my_rot. whdl ard.vhdl
i and3. vhdl orz.vhd] FLIn
BChtovseg.vhd]l  andd.vhd] or3.vhd]

0
tdc_shell: include run

After successfully compiled, you will get the output file **.db (BCDto7seg.db in
this example) in your current directory,

Window Edit Options Help
n:00:10 58.0 0.00 0.0 0.0
n:00:10 58.0 0.00 0.0 0.0
0:0o:10 28.0 0.0o0 0.0 0.0
n:00:10 58.0 0.00 0.0 0.0
0:00:10 38.0 0.00 0.0 0.0
n:00:10 58.0 0.00 0.0 0.0
n:00:10 8.0 0.00 0.0 0.0
n:00:10 a8.0 0.00 0.0 0.0
n:00:10 58.0 0.00 0.0 0.0
n:00:10 58.0 0.00 0.0 0.0
n:0o:10 28.0 0,00 0.0 0.0

Optimization Complete

Transferring design "BCDto?seg” to database "BCDto?seg.db”

Current design is 7BCDLo7seq”.
1

write -format db <hierarchy —output BCDto?seq.dbWriting to file Fhome2/gradas1lid
2fece3ffsrcfexanple/BCDto?seg. db
1

1
tdc_shell:

The following is showing how to view and print the hardware synthesis result:
3. In the terminal (not in dc_shell) window, type design _analyzer to start design
analyzer;



Terminal

> design _analyzerll

4. When awindow (Synopsys Design Analyzer) prompts up, in the file menu, choose
Read..., then choose your output file **.db. then click OK.

Read File

5. Now you should be able to view the hierarchy of the design. Double click the
symbol can make you go down to a lower level.
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6. If you want to print the result, in the file menu, choose plot.... As you can see, you
have 4 options to choose: Current View, Current Sheet, Current Design, All Designs
in Hierarchy, choose any one you need. Then choose the File option, rename your
output file as ***.ps.(bcd4to7seg.ps in the example) Then you will find the file in the
root directory.

Plot Optionsz:
wr Current Wiew
wr Current Shest
wr Current Design

“ A1l Designs in Hierarchy

Send Output To:

o T
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w Printer

S | lpr —Flw

DK I Cancel




ece368/sr c/example/and2.vhdl:
entity and2 is
port(x,y:in bit;
z:out bit);
end entity and2;

architecture behav of and2 is

begin
z<="1"after 6nswhenx="1"andy ="1'
else'0 after 6 ns,

end architecture behav;

ece368/sr c/example/and3.vhdl
entity and3is
port(X,y,p:in bit;
z:out bit);
end entity and3;

architecture behav of and3is

begin
z<="1"after 9nswhenx="1"andy ="1"'and p="1'
else'0 after 9 ns,

end architecture behav;

ece368/sr c/example/and4.vhdl
entity and4 is
port(x,y,p,g:in bit;
z:out bit);
end entity and4;

architecture behav of and4 is

begin
z<='l"dfter 12nswhenx="1"andy="1'andp="1'andq="1'
else'0’ after 12 ns,

end architecture behav;

ece368/sr c/example/or 2.vhdl
entity or2is



port(x,y:in bit;
z:out bit);
end entity or2;

architecture behav of or2is

begin
z<='0' after 6nswhenx='0'andy ='0'
else'l’ after 6 ns;

end architecture behav;

ece368/sr c/example/or 3.vhdl
entity or3is
port(X,y,p:in bit;
z:out bit);
end entity or3;

architecture behav of or3is

begin
z<='0'after 9nswhenx='"0'andy="0'andp="0'
ese'l after 9 ns;
end architecture behav;

ece368/sr c/example/or 4.vhdl

entity or4 is
port(x,y,p,g:in bit;
z:out bit);
end entity or4;

architecture behav of or4 is

begin
z<='0"after 12nswhenx='0andy='0andp="0'andq="0
else'l" after 12 ns;

end architecture behav;

ece368/sr c/example/my_not.vhdl
entity my_not is
port(x:in bit;
z:out bit);



end entity my_not;
architecture behav of my_not is

begin
z<="1"after 3nswhenx ="0'
ese'0 after 3 ns;

end architecture behav;

ece368/sr c/example/BCDto7seg.vhdl
entity BCDto7seg is
port(x3,x2,x1,x0: in bit;
a,b,c,d,ef,g: out bit);
end BCDto7seg;

architecture struct of BCDto7seg is

component and2 is
port(x,y:in bit;
z:out bit);
end component;

component and3 is
port(X,y,p:in bit;
z:out bit);
end component;

component and4 is
port(x,y,p,g:in bit;
z:out bit);
end component;

component or2 is
port(x,y:in bit;
z:out bit);
end component;

component or3is
port(x,y,p:in bit;
z:out bit);
end component;

component or4 is



port(X,y,p,g:in bit;

z:out bit);

end component;

component my_not is
port(x:in bit;
z:out bit);
end component;

signal internal_sig : bit_vector(16 downto 0);
signal not_x3, not_x2, not_x1, not_x0 : bit;

begin

notl: my_not port map(x3, not_x3);
not2: my_not port map(x2, not_x2);
not3: my_not port map(x1, not_x1);
not4: my_not port map(x0, not_x0);

and2_0:
and2_1:
and2_2:
and2_3:
and2_4:

and3 0O:
and3_1:
and3_2:
and3_3:
and3 4.
and3 5:
and3_6:
and3_7:
and3_8:
and3 9:

and4 0:

ord_0O:

and2 port map(not_x3, x1, internal_sig(0));
and2 port map(not_x3, not_x2, interna_sig(1));
and2 port map(not_x2, not_x1, interna_sig(2));
and2 port map(not_x3, x2, internal_sig(3));
and2 port map(not_x3, x0, internal_sig(16));

and3 port map(not_x3, x2, X0, internal_sig(4));

and3 port map(x3, not_x2, not_x1, internal_sig(5));
and3 port map(not_x3, not_x2, not_x0, internal_sig(6));
and3 port map(not_x2, not_x1, not_x0, internal_sig(7));
and3 port map(not_x3, x2, not_x1, internal_sig(8));
and3 port map(not_x3, x2, not_x0, internal_sig(9));

and3 port map(not_x3, not_x1, not_x0, internal_sig(10));
and3 port map(not_x3, x1, X0, internal_sig(11));

and3 port map(not_x3, not_x2, x1,internal_sig(12));
and3 port map(not_x3, x1, not_x0, internal_sig(13));

and4 port map(not_x3, x2, not_x1, x0, internal_sig(14));

or4 port map(interna_sig(0), interna_sig(4),

internal_sig(6), a);

or4d 1:

or4d port map(interna_sig(7), interna_sig(8),

internal_sig(5), b);
or4 port map(internal_sig(1), internal_sig(2), internal_sig(10),
internal_sig(11), c);

ord_2:

internal_sig(5),

internal_sig(9),



ord 3: ord port map(interna_sig(8), internal_sig(12), interna_sig(13),
internal_sig(5), d);

or2_0: or2 port map(interna_sig(7), internal_sig(13), e);

ord 4: ord port map(internal_sig(7), interna_sig(5), interna_sig(14),
internal_sig(12), internal_sig(15));

or2_1: or2 port map(internal_sig(15), internal_sig(13), f);

or3_0: or3 port map(internal_sig(3), internal_sig(2), internal_sig(16), g);

end architecture struct;

ece368/src/example/run
target_library =1s_10k.db
symbol_library =Isi_10k.sdb
link_library ="*" + target_library
synthetic_library =""

read -format vhdl and2.vhdl

read -format vhdl and3.vhdl

read -format vhdl and4.vhdl

read -format vhdl or2.vhdl

read -format vhdl or3.vhdl

read -format vhdl or4.vhdl

read -format vhdl my_not.vhdl
read -format vhdl BCDto7seg.vhdl

compile

write -format db -hierarchy -output BCDto7seg.db



