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Exercise 2

Design of a 2 to 4 Decoder chip

Introduction
This first design example is a two to four line decoder. It is presented to familiarize you with the Alliance design environment and facilities. In doing this example you will:

· Describe the decoder behavior using VHDL language.

· Check syntax errors by passing it through Asimut.

· Write the test pattern file to test the decoder. 

· Simulate the behavioral description using the pattern file by using Asimut.

· Synthesize the logic and structural descriptions using Bop and Scmap.

· Optimize the netlist using Glop.

· Use the standard cell router called Scr to place and route the core.

· Use Graal to see or edit the core layout.

· Add the necessary pads for the chip and compile using Genlib.

· Place the pads and generate the layout file using Ring.

· Analyze timing delays using Tas.

· Extract back the behavioral description from the layout using Lynx, Lvx and Yagle.

· Use Proof to compare the original behavioral description and the extracted one to complete formal verification.

· Use S2r to generate the “cif ” file ready for the foundry from the symbolic layout.

The design example consists of two phases. The first phase is to describe the behavior of the chip as is seen at the pins of the chip. The second phase is to describe the functions of the core of the chip, and then connect it to the pads.

In the first phase you will: 

· Describe the decoder’s behavior using VHDL (dec2to4.vbe).

· Write a test pattern file (dec2to4.pat).

· Simulate the behavioral description using the pattern file by using Asimut.

In the second phase you will:

· Describe the behavior of the core in VHDL as is seen inside the chip by the pads (dec0core.vbe).

· Synthesize the logic and structural descriptions using Bop and Scmap (dec0core.vst). 

· Use Glop to optimize for critical path and fanout (dec0opt.vst). 

· Use the standard cell router called Scr to place and route the core (dec0opt.ap).

· Add the necessary pads for the chip and compile using Genlib (dec0chip.vst).

· Use Asimut to simulate the ‘dec0chip.vst’ file using the pattern file ‘dec2to4.pat’.

· Place the pads and generate the layout of the chip with pads using Ring (dec0chip.ap).

· Use Lynx to extract the netlist from the layout file ‘dec0chip.ap’ (dec0chip.al).

· Use Tas to obtain static timing information.

· Use Lvx to compare the extracted circuit ‘dec0chip.al’ and the original ‘dec0chip.vst’ file created by Genlib.

· Use Yagle to extract the behavior, ‘dec0chip.vbe’ from the ‘dec0chip.al’ netlist file.

· Use Proof to compare the extracted behavior file, ‘dec0chip.vbe’ and the behavioral file created in the first phase, ‘dec2to4.vbe’.
· Use S2r to generate the “cif ” file ready for the foundry from the symbolic layout.
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Fig 1. Design Flow for the Decoder Chip

Decoder Chip

The example is a 2 to 4 decoder. The decoder’s function is summarized by the truth table shown in Table 1. below.

	a
	b
	enable
	y0
	y1
	y2
	y3

	X
	X
	0
	0
	0
	0
	0

	0
	0
	1
	1
	0
	0
	0

	0
	1
	1
	0
	1
	0
	0

	1
	0
	1
	0
	0
	1
	0

	1
	1
	1
	0
	0
	0
	1


Table 1. Truth Table for the 2 to 4 decoder.
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Fig 2. Possible pinout of the decoder chip.
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Legend
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Give the command that appear immediately after this symbol, at the command line.

[image: image4.wmf]H


Edit and save into a file, all that appears after this symbol.

[image: image5.wmf]
Explanation of a topic

[image: image6.wmf]

Set the environmental variables as shown immediately after this symbol.

[image: image7.wmf]

The text or picture following this symbol appears on the monitor.

Creating the design

Begin by creating a design directory, at a convenient position in your workspace:
[image: image8.wmf]
mkdir dec2to4
Change into this directory:

[image: image9.wmf]
cd dec2to4
[image: image10.wmf]
Before starting the design you will have to set the environmental variables as shown below so that you will not run into problems later. 

The MBK_CATA_LIB environmental variable tells the Alliance software, the paths through which it has to search for the cells that are instantiated in the design.  More details are available in the man pages (man MBK_CATA_LIB).

The MBK_IN_LO environmental variable sets the logical input format of the mbk database.  Details of the valid formats that can be used are available in the man pages (man MBK_IN_LO). 

The MBK_OUT_LO environmental variable sets the logical output format of the mbk data structure. Details of the valid formats that can be used are available in the man pages (man MBK_OUT_LO).  

The MBK_IN_PH environmental variable sets the physical input format of the mbk data structure. Details of the valid formats that can be used are available in the man pages (man MBK_IN_PH).

The MBK_OUT_PH environmental variable sets the physical output format of the mbk data structure. Details of the valid formats that can be use are available in the man pages (man MBK_OUT_PH).

[image: image11.wmf]

setenv MBK_CATA_LIB .:/alliance/archi/Linux_elf/cells/sclib:

/alliance/archi/Linux_elf/cells/padlib 
setenv MBK_IN_LO vst

setenv MBK_OUT_LO vst

setenv MBK_IN_PH ap

setenv MBK_OUT_PH ap

setenv MBK_WORK_LIB .

Many of the environmental variables needed during the Alliance practical exercises are set automatically when you start your computer working session. A specific “.login” file does it for you. Nevertheless we insist in setting all necessary environmental variables each time it is required by the tools in order to have a better control on the design flow.

Describing the chip behavior
[image: image12.wmf]
The behavioral description is done using a VHDL subset. Only concurrent statements are supported.  No sequential statements are allowed.  More details are available in the man pages (man vbe). We begin our design by describing the behavior of the signals at the decoder chip pins, as is described by the truth table above in Table 1. 

Create with the "pico" editor (or any other text editor you prefer) a file called dec2to4.vbe, enter the following data, and save the file.

[image: image13.wmf]H


-- Port declaration of the simple 2 to 4 decoder

ENTITY dec2to4 IS

PORT ( A, B, enable, nc, vdd, vss, vdde, vsse : in BIT ;

             Y : out bit_vector (0 to 3));

end dec2to4;

ARCHITECTURE dEc2to4_data_flow OF dec2to4 IS

signal A_bar, B_bar : bit ;

signal a1, a2, a3, a4 : bit;

 begin

        A_bar <= not A ;

        B_bar <= not B ;

        a1 <= A_bar and B_bar and enable ;

        a2 <= A_bar and B and enable ;

        a3 <= A and B_bar and enable ;

        a4 <= A and B and enable ;

        Y(0) <= a1;

        Y(1) <= a2;

        Y(2) <= a3;

        Y(3) <= a4;

end DeC2to4_data_flow;

[image: image14.wmf]
Asimut is a logical simulation tool for hardware descriptions. It compiles and loads a VHDL description, which may be behavioral or structural. Only the VHDL subset discussed above is supported. Information on Asimut’s command line parameters, options, environmental variables required are available in the man pages (man asimut).

Any typographical or syntax error in a behavioral description can be found when the file is passed through Asimut.

Give the following command at the command line:
[image: image15.wmf]
asimut -b -c dec2to4
-b 
- 
behavioral option

-c
 - 
compile

The following is typically displayed.
[image: image16.wmf]

[cicuttin@mlab-42]$ asimut -b -c dec2to4

         @        @@@@ @     @                            @@@@@@@@@@

            @       @    @@    @@@                           @   @@   @

           @@@     @@     @     @                           @    @@    @

           @@@     @@@              @@@ @@ @@@   @@@  @@@@       @@

          @  @@     @@@@     @@@@    @@@ @@  @@   @@    @@       @@

          @  @@       @@@@     @@    @@  @@  @@   @@    @@       @@

         @    @@        @@@    @@    @@  @@  @@   @@    @@       @@

         @@@@@@@   @      @@   @@    @@  @@  @@   @@    @@       @@

        @      @@  @@     @@   @@    @@  @@  @@   @@    @@       @@

        @      @@  @@@    @    @@    @@  @@  @@   @@   @@@       @@

      @@@@    @@@@ @  @@@@   @@@@@@ @@@@ @@@ @@@   @@@@  @@    @@@@@@
                                A SIMUlation Tool

                  Alliance CAD System 3.2b,        asimut v2.01

                  Copyright (c) 1991-1999,       ASIM/LIP6/UPMC

                  E-mail support: alliance-support@asim.lip6.fr

        Paris, France, Europe, Earth, Solar system, Milky Way, ...

Initializing ...

Searching `dec2to4` ...

BEH : Compiling `dec2to4.vbe` (Behaviour) ...

Making GEX ...

[cicuttin@mlab-42]$

Creating the test pattern for simulation
[image: image17.wmf]  
If the above step functions with out giving syntax errors then the behavioral description is  ready for simulation.

A file with the test patterns in the pat format is required for the simulation. The pat format file has a declaration part and a description part of the signals. The declaration part consists of a list of inputs, outputs, internal signals and registers of the design. Inputs are forced to a particular value while the outputs are observed during a simulation. 

Create a test pattern file called dec2to4.pat, editing the following as is: 

[image: image18.wmf]H


-- description generated by Pat driver v104

--


date : Sep 12 12:55:24 1999

--

sequence : dec2to4

-- input / output list :

in       vdd B;

in       vss B;;;;;;

in       a B;;

in       b B;;;

in       enable B;;;

out      y (3 downto 0) B;;;

begin

-- Pattern description :

--                vv    a  b  e     y      

--                ds            n          

--                ds            a          

--                                b          

--                                l          

--                                e          

                : 10     0 0  0  ?0000  ;

                : 10     0 1  0  ?0000  ;

                : 10     1 0  0  ?0000  ;

                : 10     1 1  0  ?0000  ;

                : 10     1 0  0  ?0000  ;

     
  : 10    0 0  1  ?0001  ;

                : 10     0 1  1  ?0010  ;

                : 10     1 0  1  ?0100  ;

                : 10     1 1  1  ?1000  ;

                : 10     1 1  0  ?0000  ;

end;

In the previous file, lines starting with “--“ are comments. In next exercises we will see a more powerful procedure to generate larger pattern files. 

Simulating the behavioral description
Give the following command at the prompt to start simulating
[image: image19.wmf]
asimut -b dec2to4 dec2to4 out1

-b 


- 
chooses the behavioral simulation option


first dec2to4 

- 
dec2to4.vbe


second dec2to4 

- 
dec2to4.pat


out1 


- 
simulation result in out1.pat

The following screen is typically displayed.
[image: image20.wmf]

[cicuttin@mlab-42]$ asimut -b dec2to4 dec2to4 out1

             @        @@@@ @     @                            @@@@@@@@@@ 

             @       @    @@    @@@                           @   @@   @ 

            @@@     @@     @     @                           @    @@    @

            @@@     @@@              @@@ @@ @@@   @@@  @@@@       @@     

           @  @@     @@@@     @@@@    @@@ @@  @@   @@    @@       @@     

           @  @@       @@@@     @@    @@  @@  @@   @@    @@       @@     

          @    @@        @@@    @@    @@  @@  @@   @@    @@       @@     

          @@@@@@@   @      @@   @@    @@  @@  @@   @@    @@       @@     

         @      @@  @@     @@   @@    @@  @@  @@   @@    @@       @@     

         @      @@  @@@    @    @@    @@  @@  @@   @@   @@@       @@     

       @@@@    @@@@ @  @@@@   @@@@@@ @@@@ @@@ @@@   @@@@  @@    @@@@@@   

                                A SIMUlation Tool

                  Alliance CAD System 3.2b,        asimut v2.01

                  Copyright (c) 1991-1999,       ASIM/LIP6/UPMC

                  E-mail support: alliance-support@asim.lip6.fr

        Paris, France, Europe, Earth, Solar system, Milky Way, ...

Initializing ...

Searching `dec2to4` ...

BEH : Compiling `dec2to4.vbe` (Behaviour) ...

Making GEX ...

Searching pattern file : `dec2to4` ...

Restoring ...

Linking ...

###----- processing pattern 0 -----###

###----- processing pattern 1 -----###

###----- processing pattern 2 -----###

###----- processing pattern 3 -----###

###----- processing pattern 4 -----###

###----- processing pattern 5 -----###

###----- processing pattern 6 -----###

###----- processing pattern 7 -----###

###----- processing pattern 8 -----###

###----- processing pattern 9 -----###

[cicuttin@mlab-42]$ 

You can see the simulation result in the file out1.pat. To see this file give the following command at the command prompt.
[image: image21.wmf]
more out1.pat

Describing the core of the chip
[image: image22.wmf]
The behavioral file “dec2to4.vbe” is the description of the decoder as is seen at the pins of the chip. We have not thought about the pads that drive the pins. When the chip is described physically in Alliance, it consists if two separate parts that are brought together, the core and the pads. In Alliance, the core and the pads are brought together in a C description file. This file when treated with Genlib, produces the structural description of the chip with the pads. In practice, the core can be synthesized automatically from a behavioral description, whereas the pads should be placed physically, one by one in the C file. Placing the pads require the structural knowledge of the pads. One of the type of pads that is used in this example is the po_sp output pad.
Give the following command at the command line to see a description of this pad.
[image: image23.wmf]


man po_sp
Behavioral Description of the Core

We can now describe the core in such a way, we get at the outputs of the chip.

Copy the file “dec2to4.vbe” to the file “dec0core.vbe” and edit it as shown below. Read the comments carefully.

[image: image24.wmf]H


-- Port declaration of the simple 2 to 4 decoder

ENTITY dec2to4 IS

PORT ( A, B, enable, vdd, vss : in BIT ;  -- <--nc, Vdde and Vsse have been removed
            Y : out bit_vector (0 to 3));       --  <--since the core does not need them
end dec2to4;

ARCHITECTURE dEc2to4_data_flow OF dec2to4 IS

signal A_bar, B_bar : bit ;

signal a1, a2, a3, a4 : bit;

 begin

        A_bar <= not A ;

        B_bar <= not B ;

        a1 <= A_bar and B_bar and enable ;

        a2 <= A_bar and B and enable ;

        a3 <= A and B_bar and enable ;

        a4 <= A and B and enable ;

        Y(0) <= a1;

        Y(1) <= a2;

        Y(2) <= a3;

        Y(3) <= a4;

end DeC2to4_data_flow;

Synthesizing the logic and the structure
The file dec0core.vbe describes the behavior of the core in VHDL language, that is at the highest available level. From this file it is possible to start a synthesis procedure towards lower levels of description. The first step is to generate an equivalent file but in terms of Boolean expressions, performing at the same time some optimization regarding number of Boolean operator, number of intermediate signals, etc. To do this we use Bop, a Boolean optimizer, which takes the file dec0core.vbe to create the new dec0corel.vbe, that is still a behavioral description. There are mainly two kind of available optimizations: global and local, and can be choose with an appropriate option. Detailed information on Bop is available in the man pages (man bop).

[image: image25.wmf]
bop –o dec0core dec0corel

-o
 

- 
option for global optimization

dec0core

- 
dec0core.vbe (input file)

dec0corel   

- 
dec0corel.vbe (output file)

The following is typically displayed:

[image: image26.wmf]
[cicuttin@mlab-42]$ bop –o dec0core dec0corel

                         @@@           @@@              

                          @@         @@   @@            

                          @@        @@     @@           

                          @@ @@    @@       @@ @@@ @@@  

                          @@@  @@  @@       @@  @@@  @@ 

                          @@    @@ @@       @@  @@    @@

                          @@    @@ @@       @@  @@    @@

                          @@    @@ @@       @@  @@    @@

                          @@    @@  @@     @@   @@    @@

                          @@@  @@    @@   @@    @@@  @@ 

                         @@@ @@        @@@      @@ @@@  

                                                @@      

                                               @@@@     

                              Boolean OPtimization

                 Alliance CAD System 3.2b, bop 4.20 [1997/10/09]

                 Copyright (c) 1990-1999,         ASIM/LIP6/UPMC

                 E-mail support:   alliance-support@asim.lip6.fr

================================  Environment  ================================

MBK_WORK_LIB        = .

MBK_CATA_LIB        = .:/alliance/archi/Linux_elf/cells/sclib:/alliance/archi/Linux_elf/cells/padlib

=======================  Files, Options and Parameters  =======================

VHDL file           = dec0core.vbe

output file         = dec0corel.vbe

Parameter file      = default.lax

Mode                = Global optimization

Optimization mode   = 50% area - 50% delay optimization

Optimization level  = 2

===============================================================================

Compiling 'dec0core' ...

Running abl ordonnancer on `dec2to4`

....

Running Abl2Bdd on `dec2to4`

---> Final number of nodes = 13(9)

Running Global Optimizer on `dec2to4`

=============================  INITIAL COST  ==================================

Total number of literals    = 12

Number of reduced literals  = 18

Number of latches           = 0

Maximum logical depth       = 2

Maximum delay               = 1.000

===============================================================================

.

...

==============================  FINAL COST  ===================================

Total number of literals    = 12

Number of reduced literals  = 12

Number of latches           = 0

Maximum logical depth       = 2

Maximum delay               = 1.000

===============================================================================

BEH : Saving 'dec0corel' in a vhdl file (vbe)

[cicuttin@mlab-42]$
The second step is the synthesis of the structural view of the circuit. The structural description consists in a set of elementary interconnected blocks. At this level must be describe which blocks are used and how they are connected each other (gate network). The behavior of each block is supposed to be known.  In our case since the circuit is very simple, we map with the Alliance standard cell library. This is performed by Scmap which can accomplish further optimization. Detailed information on Scmap is available in the man pages (man scmap). To pass from the optimized behavioral dec0corel.vbe  to the structural dec0core.vst, give the following command at the command prompt.
[image: image27.wmf]
scmap dec0corel dec0core
The following is typically displayed:

[image: image28.wmf]
[cicuttin@mlab-42]$ scmap dec0corel dec0core
                @@@@ @      @@@@ @                                 

               @    @@    @@    @@                                 

              @@     @   @@      @                                 

              @@@       @@       @ @@@ @@ @@@     @@@@    @@@ @@@  

               @@@@     @@          @@@ @@  @@   @@   @    @@@  @@ 

                 @@@@   @@          @@  @@  @@   @@   @@   @@    @@

                   @@@  @@          @@  @@  @@     @@@@@   @@    @@

              @      @@ @@          @@  @@  @@   @@   @@   @@    @@

              @@     @@  @@      @  @@  @@  @@  @@    @@   @@    @@

              @@@    @    @@    @@  @@  @@  @@  @@   @@@   @@@  @@ 

              @  @@@@       @@@@   @@@@ @@@ @@@  @@@@  @@  @@ @@@  

                                                           @@      

                                                          @@@@     

                             Mapping Standard Cells

                Alliance CAD System 3.2b, scmap 4.20 [1997/10/09]

                Copyright (c) 1990-1999,           ASIM/LIP6/UPMC

                E-mail support:     alliance-support@asim.lip6.fr

================================  Environment  ================================

MBK_WORK_LIB        = .

MBK_CATA_LIB        = .:/alliance/archi/Linux_elf/cells/sclib:/alliance/archi/Linux_elf/cells/padlib

MBK_TARGET_LIB      = /alliance/archi/Linux_elf/cells/sclib

MBK_IN_LO           = vst

MBK_OUT_LO          = vst

=======================  Files, Options and Parameters  =======================

VHDL file           = dec0corel.vbe

output file         = dec0core.vst

Parameter file      = default.lax

Mode                = Mapping standard cell

Optimization mode   = 50% area - 50% delay optimization

Optimization level  = 2

===============================================================================

Compiling 'dec0corel' ...

Running Standard Cell Mapping

=============================  INITIAL COST  ==================================

Total number of literals    = 12

Number of reduced literals  = 12

Number of latches           = 0

Maximum logical depth       = 2

Maximum delay               = 1.000

===============================================================================

Compiling library '/alliance/archi/Linux_elf/cells/sclib'

Generating Expert System ...

Cell 'cmx2_y' Unused

Cell 'cry_y' Unused

Cell 'sum_y' Unused

Cell 'tie_y' Unused

162 rules generated

 ==============================  FINAL COST  ===================================

Number of cells used  = 3

Number of gates used  = 7

Number of inverters   = 3

Number of grids       = 6552

Depth max. (gates)          = 2

           (eq. neg. gates) = 2

===============================================================================

MBK Driving './dec0core.vst'...

[cicuttin@mlab-42]$
The structural description file generated by Scmap can be examined by giving the Unix “more” command:

[image: image29.wmf]
more dec0core.vst
Using Asimut to simulate the structural description
You can do the simulation with the structural description with the same pattern files that are used for the behavioral description.

To do the simulation on the structural description, give the following command at the command prompt.
[image: image30.wmf]
asimut dec0core dec2to4 r3
no option 

- 
takes the structural description by default

dec0core

- 
dec2to4corel.vst

dec2to4   

- 
dec2to4.pat

r3
         

- 
result of simulation in r3.pat
The following screen is typically displayed

[image: image31.wmf]
[cicuttin@mlab-42]$ asimut dec2to4corel dec2to4 r3

             @        @@@@ @     @                            @@@@@@@@@@ 

             @       @    @@    @@@                           @   @@   @ 

            @@@     @@     @     @                           @    @@    @

            @@@     @@@              @@@ @@ @@@   @@@  @@@@       @@     

           @  @@     @@@@     @@@@    @@@ @@  @@   @@    @@       @@     

           @  @@       @@@@     @@    @@  @@  @@   @@    @@       @@     

          @    @@        @@@    @@    @@  @@  @@   @@    @@       @@     

          @@@@@@@   @      @@   @@    @@  @@  @@   @@    @@       @@     

         @      @@  @@     @@   @@    @@  @@  @@   @@    @@       @@     

         @      @@  @@@    @    @@    @@  @@  @@   @@   @@@       @@     

       @@@@    @@@@ @  @@@@   @@@@@@ @@@@ @@@ @@@   @@@@  @@    @@@@@@   

                                A SIMUlation Tool

                  Alliance CAD System 3.2b,        asimut v2.01

                  Copyright (c) 1991-1999,       ASIM/LIP6/UPMC

                  E-mail support: alliance-support@asim.lip6.fr


Paris, France, Europe, Earth, Solar system, Milky Way, ...

Initializing ...

Searching `dec0core` ...

Compiling `dec0core` (Structural) ...

Flattening the root figure ...

Searching `a3_y` ...

BEH : Compiling `a3_y.vbe` (Behaviour) ...

Making GEX ...

Searching `no3_y` ...

BEH : Compiling `no3_y.vbe` (Behaviour) ...

Making GEX ...

Searching `n1_y` ...

BEH : Compiling `n1_y.vbe` (Behaviour) ...

Making GEX ...

Searching pattern file : `dec2to4` ...

Restoring ...

Linking ...

###----- processing pattern 0 -----###

###----- processing pattern 1 -----###

###----- processing pattern 2 -----###

###----- processing pattern 3 -----###

###----- processing pattern 4 -----###

###----- processing pattern 5 -----###

###----- processing pattern 6 -----###

###----- processing pattern 7 -----###

###----- processing pattern 8 -----###

###----- processing pattern 9 -----###
[cicuttin@mlab-42]$
Optimizing for Fanout and Timing

The structural description created above has been created without worrying about the standard cells fanout limits and critical path signals. Glop can analyze the structural description and create a new description by adding buffers to the appropriate nets so as to solve fanout problems and to optimize on signal delays. Detailed information on Glop is available in the man pages (man glop). Give the command:
[image: image32.wmf]
glop -g dec0core dec0opt –i -t
-g   

invokes a timing optimization.

dec0core
dec0core.vst input file 

dec0opt

dec0opt.vst  output file

-i    

gives fanout information about the gate netlist.

-t    

gives timing information about the gate netlist.

The following is typically displayed.

[image: image33.wmf]                 

 [cicuttin@mlab-42]$ glop -g dec0core dec0opt -i –t

   @@@@ @   @@@@       @@@              
                      @@    @@     @@     @@   @@            

                     @@      @     @@    @@     @@           

                    @@             @@   @@       @@ @@@ @@@  

                    @@             @@   @@       @@  @@@  @@ 

                    @@     @@@@@   @@   @@       @@  @@    @@

                    @@     @ @@    @@   @@       @@  @@    @@

                    @@    @  @@    @@   @@       @@  @@    @@

                     @@      @@    @@    @@     @@   @@    @@

                      @@    @@     @@     @@   @@    @@@  @@ 

                        @@@@     @@@@@@     @@@      @@ @@@  

                                                     @@      

                                                    @@@@     

                              Gate Level OPtimizer

                Alliance CAD System 3.2b, glop 4.20 [1997/10/09]

                Copyright (c) 1990-1999,          ASIM/LIP6/UPMC

                E-mail support:    alliance-support@asim.lip6.fr

     =========================  Environnement  =========================

     MBK_WORK_LIB        = .

     MBK_CATA_LIB        = .:/alliance/archi/Linux_elf/cells/sclib:/alliance/archi/Linux_elf/cells/padlib

     =================  Files, Options and Parameters  =================

     Netlist file        = dec0core.vst

     Output  file        = dec0opt.vst

     Parameters file     = default.lax

     Mode                = global optimization with timing analysis

     ===================================================================

Loading dec0core...

Flattening dec0core...

Loading models ... in /alliance/archi/Linux_elf/cells/sclib

   3 models - 7 cells - 6552 pitchs


Critical path  UP  = 2486 ps



from external connector enable



to external connector y 0

[enable]->auxsc3->y_0->[y 0]


=> 2 gates


Critical path DOWN = 2407 ps



from external connector enable



to external connector y 1

[enable]->auxsc3->y_1->[y 1]


=> 2 gates

Power Gate Optimization

    ==> Model to use for y_3 [a3_y] : a3p_y

  Timing Analysis : Delay UP 2498 (y_0) - Delay DW 2432 (y_1)


 1 repowered gates


Critical path  UP  = 2498 ps



from external connector enable



to external connector y 0

[enable]->auxsc3->y_0->[y 0]


=> 2 gates


Critical path DOWN = 2432 ps



from external connector enable



to external connector y 1

[enable]->auxsc3->y_1->[y 1]


=> 2 gates

Buffer Optimization


 0 inserted buffers


Critical path  UP  = 2498 ps



from external connector enable



to external connector y 0

[enable]->auxsc3->y_0->[y 0]


=> 2 gates


Critical path DOWN = 2432 ps



from external connector enable



to external connector y 1

[enable]->auxsc3->y_1->[y 1]


=> 2 gates

NO_FACTOR = 1201

   3 models - 7 cells - 6552 pitchs

Saving ./dec0opt...
This command takes “dec0core.vst” structural description and generates a “dec0opt.vst” file after buffers have been added to the critical paths. We can run Glop again, this time with the option –f to optimize the critical path and the cells interface. Give the command:

[image: image34.wmf]
glop  -f  dec0opt dec0opt

-f   

invokes the fanout optimization option.



dec0opt 

dec0opt.vst structural file to be modified.

The following is typically displayed.

[image: image35.wmf]
[cicuttin@mlab-42]$ glop  -f  dec0opt dec0opt
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                    @@    @  @@    @@   @@       @@  @@    @@

                     @@      @@    @@    @@     @@   @@    @@

                      @@    @@     @@     @@   @@    @@@  @@ 

                        @@@@     @@@@@@     @@@      @@ @@@  

                                                     @@      

                                                    @@@@     

                              Gate Level OPtimizer

                Alliance CAD System 3.2b, glop 4.20 [1997/10/09]

                Copyright (c) 1990-1999,          ASIM/LIP6/UPMC

                E-mail support:    alliance-support@asim.lip6.fr

     =========================  Environnement  =========================

     MBK_WORK_LIB        = .

     MBK_CATA_LIB        = .:/alliance/archi/Linux_elf/cells/sclib:/alliance/archi/Linux_elf/cells/padlib

     =================  Files, Options and Parameters  =================

     Netlist file        = dec0core.vst

     Output  file        = dec0opt.vst

     Parameters file     = default.lax

     Mode                = local optimization with max fanout

     ===================================================================

Loading dec0core...

Flattening dec0core...

Loading models ... in /alliance/archi/Linux_elf/cells/sclib

   3 models - 7 cells - 6552 pitchs

    ==> BUFFER added after b : netopi16 [p1_y / area = 756]

    ==> BUFFER added after a : netopi17 [p1_y / area = 756]

   4 models - 9 cells - 8064 pitchs (+23.08 %)

Saving ./dec0opt...

Generation of statistics file : ./dec0opt.stat

[cicuttin@mlab-42]$
Using the Standard Cell Router Scr
The  Standard Cell Router Scr is used to place and route the cells of the core. By doing this we synthesize a physical description of the core from the structural view More information on Scr is available in the man pages (man scr).. This tool takes the structural file dec0opt.vst and generates the physical file dec0opt.ap. The extension “ap” stands for the Alliance internal physical format, this format is described in man pages  (man ap). Type the following command.
[image: image36.wmf]
scr -p -r -l 3 -i 5000  dec0opt
-p

-
invokes the automatic placement process.

-r

-
invokes the automatic routing process.

-l

-
allows the designer to set the number of rows.

-i

-
iteration number (to improve the placement quality).

dec0opt

-
input (vst) filename, and output (ap) filename.

The following is typically displayed.

[image: image37.wmf]
 [cicuttin@mlab-42]$ scr -p -r -l 3 -i 5000  dec0opt

                          @@@@ @      @@@@ @ @@@@@@@

                         @    @@    @@    @@   @@   @@

                        @@     @   @@      @   @@    @@

                        @@@       @@       @   @@    @@

                         @@@@     @@           @@   @@

                           @@@@   @@           @@@@@

                             @@@  @@           @@  @@

                        @      @@ @@           @@   @@

                        @@     @@  @@      @   @@   @@

                        @@@    @    @@    @@   @@    @@

                        @  @@@@       @@@@   @@@@@   @@@
                              Standard Cell router

                  Alliance CAD System 3.2b,             scr 5.2

                  Copyright (c) 1991-1999,       ASIM/LIP6/UPMC

                  E-mail support: alliance-support@asim.lip6.fr

Loading logical view : dec0opt

Placing logical view : dec0opt

Loading SCP data base ...

Generating initial placement ...

9 cells 14 nets in 3 rows

Placement in process of treatment : 100%

5% saved in 13.1 s

Saving placement 100%

Checking consistency between logical and physical views

Loading SCR data base ...

Deleting MBK data base ...

Global routing ...

Channel routing ...

|_____Routing Channel : scr_p2

|_____Routing Channel : scr_p4

|_____Routing Channel : scr_p6

|_____Routing Channel : scr_p8

Making vertical power and ground wires

Saving layout : dec0opt

[cicuttin@mlab-42]$
Using the symbolic layout editor

To see the core layout, “dec0opt.ap”  we use Graal a symbolic layout editor.
Give the command
[image: image38.wmf]
graal
A new window is opened. Choose the File menu from the menu bar and choose the open option from the menu that pops up. Another sub window inside the main window will be opened. In this window the files with the extension .ap will be listed. Choose the dec0opt.ap file and press the ok button. The layout will appear on the screen, but only at the standard cell level. Now you can choose the Tool option from the menu bar and from the pop-up menu choose the peek option. Now with the mouse mark the window where you want to “peek” at the layout. If the whole layout is “peek”ed typically you will see the layout as shown below:

 [image: image39.wmf]
[image: image40.png]Graal : decZtodopt





 Now the core is ready to be connected to the pads, which interface the heart of the chip to the outside environment.

Here we require to edit two files one with extension “.c” and the other with “.rin”

Create a file with the text editor called “dec0chip.c” and enter the following:
[image: image41.wmf]H


#include <genlib.h>

main()

{

   DEF_LOFIG("dec0chip");

   LOCON("A",     IN,      "A"   ); /* input B */

   LOCON("B",     IN,     "B"    ); /* input A */

   LOCON("NC",     IN,     "NC"    ); /* not connected  */

   LOCON("enable", IN, "enable"  ); /* input enable */

   LOCON("vdd",    IN,   "vdd"   ); /* core power supply */

   LOCON("vss",    IN,   "vss"   ); /* core ground       */

   LOCON("vdde",    IN,  "vdde"  ); /* pads power supply */

   LOCON("vsse",    IN,  "vsse"  ); /* pads ground       */

   LOCON("Y[0:3]",  OUT, "Y[0:3]"); /* output            */

/*
power supplies:

   pxxxe_sp are external power supplies, ie used only by the buffers inside the pads.

   pxxxi_sp are internal power supplies, for core logic only.
*/

   LOINS ("pvsse_sp", "p16", "cki", "vdde", "vdd", "vsse", "vss", 0);

   LOINS ("pvdde_sp", "p20", "cki", "vdde", "vdd", "vsse", "vss", 0);

   LOINS ("pvssi_sp", "p18", "cki", "vdde", "vdd", "vsse", "vss", 0);

   LOINS ("pvddi_sp", "p19", "cki", "vdde", "vdd", "vsse", "vss", 0);

   LOINS("pck_sp","NCpad","NC","cki","vdde","vdd","vsse","vss",0);

   LOINS("pi_sp", "p12", "enable", "en", "cki", "vdde", "vdd", "vsse", "vss", 0); 

   LOINS("pi_sp", "p13", "a", "aa", "cki", "vdde", "vdd", "vsse", "vss", 0);

   LOINS("pi_sp", "p14", "b", "bb", "cki", "vdde", "vdd", "vsse", "vss", 0);

   LOINS("po_sp", "p0", "yy[0]", "y[0]", "cki", "vdde", "vdd", "vsse", "vss", 0);

   LOINS("po_sp", "p1", "yy[1]", "y[1]", "cki", "vdde", "vdd", "vsse", "vss", 0);

   LOINS("po_sp", "p2", "yy[2]", "y[2]", "cki", "vdde", "vdd", "vsse", "vss", 0);

   LOINS("po_sp", "p3", "yy[3]", "y[3]", "cki", "vdde", "vdd", "vsse", "vss", 0);

   LOINS("dec0opt", "core", "aa", "bb", "en", "vdd", "vss", "yy[0:3]", 0);

   SAVE_LOFIG();

   exit(0);

}

[image: image42.wmf]
This file describes the external chip pins, and the connectivity between the pads and the core. It is written in the Genlib procedural language, which is basically a set of C macro functions.  The connection between the pads and the core is described in this language using the Netlist capture macro functions. More details on Genlib and related macro functions can be obtained from the man pages (man genlib).

Now give the following command at the command line:
[image: image43.wmf] 

genlib -v  dec0chip
The following screen is typically generated.
[image: image44.wmf]
[cicuttin@mlab-42]$ genlib -v  dec0chip

             @@@@ @                        @@@@@@         @   @@@      
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         @@             @@@@@   @@@ @@@      @@                @@ @@   

         @@            @     @   @@@   @     @@        @@@@    @@@  @@ 
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          @@      @@  @@      @  @@    @@    @@      @   @@    @@    @@

           @@    @@    @@    @@  @@    @@    @@     @    @@    @@@  @@ 

             @@@@        @@@@   @@@@  @@@@ @@@@@@@@@@  @@@@@@ @@@ @@   

                         Procedural Generation Language

                  Alliance CAD System 3.2b,          genlib 3.3

                  Copyright (c) 1991-1999,       ASIM/LIP6/UPMC

                  E-mail support: alliance-support@asim.lip6.fr

Generating the Makefile

Compiling, ...

Current execution environment

MBK_CATA_LIB   : .:/alliance/archi/Linux_elf/cells/sclib:/alliance/archi/Linux_elf/cells/padlib

MBK_WORK_LIB   : .

MBK_IN_LO      : vst

MBK_OUT_LO     : vst

MBK_IN_PH      : ap

MBK_OUT_PH     : ap

MBK_CATAL_NAME : CATAL

Executing ...

Removing tmp files ...

[cicuttin@mlab-42]$
This generates the structural description file dec0chip.vst, which has the core and the pads put together.
Simulating the completed chip
The chip with the pads can be simulated with the original pattern file. The pads need a separate ground and power supply, then two pins of the chip provides these specific signals. The file dec2to4.pat can be used to test the structural view of the chip but as it is does not provide the stimulus to the signals vdde and vsse needed by the pads. Thus warning messages could appear telling something like “power supply is missing on po_sp”. 

[image: image45.wmf] 

asimut dec0chip dec2to4 r5
no option 
- 
takes the structural description (.vst) by default

dec0chip 
- 
dec0chip.vst

dec2to4 

- 
dec2to4.pat

r5 

- 
r5.pat simulation result file

Now check the output file r5.pat by using the more command. 

Placing and routing the pads

Now the chip’s pads and the core has to be connected together physically in a layout. The physical placement and routing of the core to the pads  is done by using Ring. The relative position of the pads on the four sides of the chip is described in a “.rin” file. For more information on Ring and its capabilities, see the man pages (man ring).

Edit a file called “dec0chip.rin” and enter the following as is:
[image: image46.wmf]H




width (vdd 20 vss 20)

west (p0 p19 p20)

north (p1 p2 p3)

east (p14 p18 p16) 

south (p12 p13 NCpad)

Now give the command:

[image: image47.wmf] 

ring dec0chip dec0chip
The following is typically displayed.
[image: image48.wmf]
 [cicuttin@mlab-42]$ ring dec0chip dec0chip

                   @@@@@@@        @                  @@@@ @

                     @@   @@     @@@               @@    @@

                     @@    @@     @               @@      @

                     @@    @@         @@@ @@@    @@

                     @@   @@   @@@@    @@@   @   @@

                     @@@@@       @@    @@    @@  @@     @@@@@

                     @@  @@      @@    @@    @@  @@     @ @@

                     @@   @@     @@    @@    @@  @@    @  @@

                     @@   @@     @@    @@    @@   @@      @@

                     @@    @@    @@    @@    @@    @@    @@

                   @@@@@   @@@ @@@@@@ @@@@  @@@@     @@@@

                                 PAD ring router

                  Alliance CAD System 3.2b,            ring 2.9

                  Copyright (c) 1991-1999,       ASIM/LIP6/UPMC

                  E-mail support: alliance-support@asim.lip6.fr

        o reading netlists, layout views of core and pads.

        o reading file of parameters, including the placements of pads.

        o making equipotential list.

        o making the first placement of pads.

        o filling data internal structures.

        o reading the connectors positions of the core.

        o computing the best placement of the pads.

        o reading the connectors positions of the pads.

        o routing deportation of connectors.

        o routing supply tracks.

        o routing equipotentials.

        o compressing channels.

        o saving in MBK data structure.

lucky, no error.

[cicuttin@mlab-42]$
As before with Graal you can see the complete chip file “dec0chip.ap”.
Static Timing analysis

[image: image49.wmf]
The “dec0chip.ap” contains the layout information. However we do not know if the physical description produced reflects the desired behavior. Therefore to check the layout we use two tools, Lynx and Tas. 

Lynx is a netlist extractor. It extracts a netlist representation of the circuit from the layout. The file created by Lynx will be the input file for Tas.

Tas is a switch level timing analyzer for CMOS circuits.

Give the following command at the command line:
[image: image50.wmf]
setenv MBK_OUT_LO  al
This tells that the output file should be in the “.al” (Alliance) format.

[image: image51.wmf]
lynx -v -t dec0chip dec0chip
-v


-
verbose

-t


-
build the netlist to the transistor level.

first dec0chip

-
take the “dec0chip.ap” layout file as input.

second dec0chip

-
generate the “dec0chip.al” netlist file.

The following is typically displayed.


[image: image52.wmf] [cicuttin@mlab-42]$ lynx -v -t dec0chip dec0chip 
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                               @@  @                         

                                @@@                          

                                Netlist extractor

                  Alliance CAD System 3.2b,           lynx 1.16

                  Copyright (c) 1997-1999,       ASIM/LIP6/UPMC

                  E-mail support: alliance-support@asim.lip6.fr


---> Extracts symbolic figure dec0chip



---> Flatten figure



---> Translate Mbk -> Rds



---> Build windows



<--- 2401



---> Rectangles    : 63720



---> Figure size   : (  -7055,  -6655 )



                     (   8135,   8595 )



---> Cut transistors



<--- 0



---> Build equis



<--- 52



---> Delete windows



---> Build signals



<--- 52



---> Build instances



<--- 0



---> Build transistors



<--- 368



---> Save netlist


<--- done !
[cicuttin@mlab-42]$
Give the following command at the command line:
[image: image53.wmf]
setenv MBK_IN_LO  al
This tells that the input file for Tas must be in the “.al” (Alliance) format.

[image: image54.wmf]
tas  -tec=/alliance/archi/Linux_elf/etc/prol10.elp dec0chip

-tec

-
selects the technology file prol10.elp

[image: image55.wmf][cicuttin@mlab-42]$ tas  -tec=/alliance/archi/Linux_elf/etc/prol10.elp dec0chip
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                            CMOS-VLSI Timing Analyzer

                  Alliance CAD System 3.2b,            tas 5.21

                  Copyright (c) 1990-1999,       ASIM/LIP6/UPMC

                  E-mail support: alliance-support@asim.lip6.fr

TECHNOLOGY FILE IS : '/alliance/archi/Linux_elf/etc/prol10.elp'

TECHNOLOGY : prol10 VERSION : 2.00

REFERENCE : HSPICE, LEVEL = 2.00

-----------------------------------

LOADING FILE dec0chip.al :

 00min 00s

tas user   : 00'00.0''

    system : 00'00.0''

-----------------------------------

DISASSEMBLING :

[YAG MES] Transistor netlist checking              00m00s  u:00m00.0  s:00m00.0

[YAG MES] Extracting CMOS duals                    00m00s  u:00m00.0  s:00m00.0

[YAG MES] Extracting bleeders                      00m00s  u:00m00.0  s:00m00.0

[YAG MES] Making gates                             00m00s  u:00m00.0  s:00m00.0

[YAG MES] Latches detection                        00m00s  u:00m00.0  s:00m00.0

[YAG MES] External connector verification          00m00s  u:00m00.0  s:00m00.0

[YAG MES] Checking the yagle figure                00m00s  u:00m00.0  s:00m00.0

 00min 00s

tas user   : 00'00.0''

    system : 00'00.0''

-----------------------------------

COMPUTING GATE DELAYS :

 00min 00s

tas user   : 00'00.0''

    system : 00'00.0''

-----------------------------------

SEARCHING OF CRITICAL PATHES :

 00min 00s

tas user   : 00'00.0''

    system : 00'00.0''

-----------------------------------

GENERAL PERFMODULE dec0chip.ttx :

 00min 00s

tas user   : 00'00.0''

    system : 00'00.0''

-----------------------------------

TIMING ANALYSIS REPORT :

complexity = 86

the circuit worst case delay is 7303pS

--> from -\_ b

--> to -\_ y[3]

nb couple = 24

nb chain = 0

 00min 00s

tas user   : 00'00.0''

    system : 00'00.0''

-----------------------------------

TOTAL RUN TIME :

 00min 00s

tas user   : 00'00.0''

    system : 00'00.0''

0.00% CPU---end!!!

-----------------------------------
[cicuttin@mlab-42]$
Inspect the result on the screen, in the sessions “SEARCHING OF CRITICAL PATHES” and “TIMING ANALYSIS REPORT” to know the worst case delay.   

Layout Extraction and Netlist Comparison
[image: image56.wmf]
The “dec0chip.ap” contains the layout information. However we do not know if the physical description produced reflects the behavioral description. Therefore to check the layout we use two tools, Lynx and Lvx. Lynx is a netlist extractor. It extracts a netlist representation of the circuit from the layout.

Give the command at the command line:
[image: image57.wmf]
lynx -v -f dec0chip dec0chip
-v


-
verbose

-f


-
asks Lynx to generate the netlist from the Standard-  





cells level.

first dec0chip

-
Take the “dec0chip.ap” layout file as input.

second dec0chip

-
Generate the “dec0chip.al” netlist file.

The following is typically displayed.

[image: image58.wmf] 

[cicuttin@mlab-42]$ lynx -v -f dec0chip dec0chip
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                               @@  @                         

                                @@@                          

                                Netlist extractor

                  Alliance CAD System 3.2b,           lynx 1.16

                  Copyright (c) 1997-1999,       ASIM/LIP6/UPMC

                  E-mail support: alliance-support@asim.lip6.fr


---> Extracts symbolic figure dec0chip



---> Flatten figure



---> Translate Mbk -> Rds



---> Build windows



<--- 2401



---> Rectangles    : 3146



---> Figure size   : (  -7055,  -6655 )



                     (   8135,   8595 )



---> Cut transistors



<--- 0



---> Build equis



<--- 25



---> Delete windows



---> Build signals



<--- 25



---> Build instances



<--- 25



---> Build transistors



<--- 0



---> Save netlist


<--- done !

[cicuttin@mlab-42]$
Lvx is a netlist comparison software that compares two netlists. Along with the comparison it re-orders the interface terminals to produce a consistent netlist interface.

More information on Lvx can be obtained from the man pages (man lvx).

Give the command at the command line
[image: image59.wmf] 
lvx vst al dec0chip dec0chip –f -o
-f


-
build the netlist to the standard cell level.

-o


-
to have ordered connectors in the output netlist

vst


-
take the first file in .vst format.

al


-
take the second file in .al format.

first dec0chip

-
“dec0chip.vst” input file.

second dec0chip

-
“dec0chip.al” output file.

The following is typically displayed.

 [image: image60.wmf] [cicuttin@mlab-42]$ lvx vst al dec0chip dec0chip –f -o 
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                             Gate Netlist Comparator

                  Alliance CAD System 3.2b,            lvx 2.23

                  Copyright (c) 1992-1999,       ASIM/LIP6/UPMC

                  E-mail support: alliance-support@asim.lip6.fr

***** Loading and flattening dec0chip (vst)...

***** Loading and flattening dec0chip (al)...

***** Compare Terminals .............

***** O.K.
(0 sec)

***** Compare Instances ..........

***** O.K.
(0 sec)

***** Compare Connections ............

***** O.K.
(0 sec)

===== Terminals .......... 12    

===== Instances .......... 21    

===== Connectors ......... 131   

***** Netlists are Identical. *****
(0 sec)

***** Orderring .....................

***** O.K. (0 sec)

***** Saving dec0chip (al)... 

[cicuttin@mlab-42]$
The comparison should not produce any errors. If errors are produced by the program, then there is some problem with the layout. The router has done something funny and  corrective action is to be taken at the layout level by studying the error messages.

The Lvx  has also re-ordered and built the netlist in the “.al” to the standard cell format. This file can be simulated using Asimut.
Simulating the Extracted netlist file

The netlist file “dec0chip.al” can be simulated using Asimut and the test vector file “dec2to4.pat”.

The input file format for Asimut must be “al“.

Give the following command at the command line.

[image: image61.wmf]
asimut  dec0chip dec2to4 r6
dec0chip

-
take the “dec0chip.al” as input file

dec2to4


-
take the “dec2to4.pat” test vector file

r6


-
deliver the results in file “r6.pat”.

Any error means that you will have to retrace your steps back to find out the source of the error.
Functional Abstraction

Yagle is a program that extracts from a transistor netlist the behavior of the circuit. Essentially a VHDL file is created from a standard cell connectivity list! This VHDL file can be simulated in turn to verify the function of the chip.

Give the command at the command line:
[image: image62.wmf]
yagle -v dec0chip
-v


- 
signal vectorized

dec0chip

-
takes the “dec0chip.al” as input.

The extracted VHDL description is in  the file  “dec0chip.vbe”.
The following is typically displayed.

 [image: image63.wmf]
[cicuttin@mlab-42]$ yagle -v dec0chip
                                               @@@@            

                                                 @@            

                                                 @@            

                  @@@@@ @@@   @@@@      @@@@@@   @@     @@@@@  

                   @@    @   @@   @    @@  @@    @@    @     @ 

                    @@   @   @@   @@   @   @@    @@   @@     @@

                    @@  @      @@@@@   @   @     @@   @@@@@@@@@

                     @@ @    @@   @@    @@@      @@   @@       

                     @@@    @@    @@   @@        @@   @@      @

                      @@    @@   @@@   @@@@@@    @@    @@    @@

                  @@  @      @@@@  @@ @@   @@@ @@@@@@    @@@@  

                  @@  @                @     @                 

                   @@@                  @@@@@                  

                        Yet Another Gate Level Extractor

                  Alliance CAD System 3.2b,          yagle 2.02

                  Copyright (c) 1994-1999,       ASIM/LIP6/UPMC

                  E-mail support: alliance-support@asim.lip6.fr

[YAG MES] Loading the figure dec0chip              00m00s  u:00m00.0  s:00m00.0

[YAG MES] Flattening the figure                    00m00s  u:00m00.0  s:00m00.0

[YAG MES] Transistor netlist checking              00m00s  u:00m00.0  s:00m00.0

[YAG MES] Extracting CMOS duals                    00m00s  u:00m00.0  s:00m00.0

[YAG MES] Extracting bleeders                      00m00s  u:00m00.0  s:00m00.0

[YAG MES] Making gates                             00m00s  u:00m00.0  s:00m00.0

[YAG MES] Latches detection                        00m00s  u:00m00.0  s:00m00.0

[YAG MES] Making cells                             00m00s  u:00m00.0  s:00m00.0

[YAG MES] External connector verification          00m00s  u:00m00.0  s:00m00.0

[YAG MES] Checking the yagle figure                00m00s  u:00m00.0  s:00m00.0

[YAG MES] Building the behavioural figure          00m00s  u:00m00.0  s:00m00.0

TOTAL DISASSEMBLY TIME                             00m00s  u:00m00.0  s:00m00.0

------------------------------------------------------------

[YAG MES] Erasing the transistor netlist

[YAG MES] Generating the VHDL Data Flow

[YAG MES] Execution COMPLETED 

------------------------------------------------------------

[YAG WAR 04] 32 transistors are always off

[YAG WAR 07] 32 transistors are not used 

[YAG WAR 13] 1 signals do not drive anything

See file 'dec0chip.rep' for more information
[cicuttin@mlab-42]$
Give the command:
[image: image64.wmf]
asimut -b dec0chip dec2to4 r4
to simulate the extracted behavioral file.

Alliance has a program called Proof that compares the extracted  behavioral file with the original behavioral file to formally prove the functional congruence of the described and the extracted circuit.

Give the command:
[image: image65.wmf]
proof -d dec0chip dec2to4
-d

-
displays logical functions as they are processed

dec0chip

-
extracted “dec0chip.vbe” file.

dec2to4

-
original “dec2to4.vbe” file.
The following is typically displayed.

 [image: image66.wmf]


[cicuttin@mlab-42]$ proof -d dec0chip dec2to4
                @@@@@@@                                     @@@ 

                  @@   @@                                  @  @@

                  @@    @@                                @@  @@

                  @@    @@ @@@ @@@     @@@       @@@      @@    

                  @@   @@   @@@  @@  @@   @@   @@   @@  @@@@@@@@

                  @@@@@     @@   @@ @@     @@ @@     @@   @@    

                  @@        @@      @@     @@ @@     @@   @@    

                  @@        @@      @@     @@ @@     @@   @@    

                  @@        @@      @@     @@ @@     @@   @@    

                  @@        @@       @@   @@   @@   @@    @@    

                @@@@@@     @@@@        @@@       @@@    @@@@@@  

                                  Formal Proof

                Alliance CAD System 3.2b, proof 4.20 [1997/10/09]

                Copyright (c) 1990-1999,           ASIM/LIP6/UPMC

                E-mail support:     alliance-support@asim.lip6.fr

================================  Environment  ================================

MBK_WORK_LIB

= .

MBK_CATA_LIB

= .:/alliance/archi/Linux_elf/cells/sclib:/alliance/archi/Linux_elf/cells/padlib

=======================  Files, Options and Parameters  =======================

First VHDL file

= dec2to4.vbe

Second VHDL file
= dec0chip.vbe

The auxiliary signals are erased

Errors are displayed

===============================================================================

Compiling 'dec2to4' ...

Compiling 'dec0chip' ...

Running abl ordonnancer on `dec2to4`

....

Running Abl2Bdd on `dec2to4`

---> final number of nodes = 16(9)

Running Abl2Bdd on `dec0chip`

--------------------------------------------------------------------------------

             Formal proof with Ordered Binary Decision Diagrams between   

             './dec2to4'  and  './dec0chip'

--------------------------------------------------------------------------------

==============================  PRIMARY OUTPUT  ===============================

=============================  AUXILIARY SIGNAL  ==============================

==============================  REGISTER SIGNAL  ==============================

===============================  EXTERNAL BUS =================================

================================ INTERNAL BUS =================================

                            Formal Proof : OK

pppppppppppppppppppppppprrrrrrrrrrrrooooooooooooooooooooooooooooofffffffffffffff

--------------------------------------------------------------------------------
[cicuttin@mlab-42]$
 This formal functional verification is much powerful than any verification done with Asimut. If both behavioral descriptions, original and extracted, are formally equivalent, then they will give the same response to any stimulus. On the other hand Asimut allows checking the response to the stimulus defined in the input pattern file only.

Real Technology Conversion

Up till now all the files describe the circuit only as symbolic cells. The foundry requires the layout of the chip, described in terms of rectangles and layers in the gds or the cif format. This can be done in Alliance, by using S2r.

[image: image67.wmf]


setenv RDS_TECHNO_NAME /alliance/archie/Linux_elf/etc/prol10_7.rds
setenv RDS_OUT cif
setenv RDS_IN cif
This chooses the 1.0m CMOS process, chooses the output form of the chip in cif format and, replaces the symbolic pads with their real  equivalent.
Give the command:
[image: image68.wmf]
s2r -cv dec0chip dec0chip
-c


-
deletes connectors at the highest hierarchy. (Use 





man to see full description)

-v


-
verbose mode on

first dec0chip

-
“dec0chip.ap” file as input

second dec0chip

-
“dec0chip.cif” file as output.
The following is typically displayed.

[image: image69.wmf]
[cicuttin@mlab-42]$ s2r -cv dec0chip dec0chip
                                      @@@@           

                                     @   @@          

                                    @@    @@         

                            @@@@@@  @@@   @@ @@@ @@@ 

                           @@    @   @   @@   @@@  @@

                           @@@           @    @@   @@

                            @@@@        @     @@     

                              @@@@     @      @@     

                           @    @@@   @    @  @@     

                           @@    @@  @@@@@@   @@     

                           @ @@@@@  @@@@@@@  @@@@    

                        Symbolic to Real layout converter

                  Alliance CAD System 3.2b,             s2r 3.6

                  Copyright (c) 1991-1998,       ASIM/LIP6/UPMC

                  E-mail support: alliance-support@asim.lip6.fr


o loading technology file : /alliance/archi/Linux_elf/etc/prol10_7.rds


o loading all level of symbolic layout : dec0chip


o removing symbolic data structure 


o layout post-treating without connector, with scotchs.


--> post-treating model pali_sp


    rectangle merging : 


    . RDS_NWELL .................................


    . RDS_NIMP .................................


    . RDS_PIMP .................................


    . RDS_ACTIV .................................


    . RDS_POLY .................................


    . RDS_ALU1 .................................


    . RDS_ALU2 .................................


--> post-treating model pi_sp


    ring flattenning  : 


    . RDS_NWELL .................................


    . RDS_NIMP .................................

...................

...................

...................


o replacing black boxes


--> replace cell padreal 


o saving dec0chip.cif


o memory allocation informations


--> required rectangles = 3112  really allocated = 7


--> required scotchs = 0  really created = 0


--> Number of allocated bytes: 183724
[cicuttin@mlab-42]$ 

This completes the design of the decoder chip.

[image: image70.wmf]
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