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ABSTRACT

This tutorial is aimed at introducing a user to the CADENCE tool. It gives step by step approach
to performing a RTL simulation, gate level synthesis/simulation and finally layout design using
SOC ENCOUNTER's auto place and route with TSMC 0.13 um standard cell library. The
tutorial however does not discuss installation and environment setup for CADENCE. The entire
tutorial is organized into five chapters beginning with connecting to Volta server on which
CADENCE resides. It then explains RTL simulation, gate-level synthesis, post-synthesis
simulation and layout design using encounter.



CHAPTER 1

Connecting to the Volta server

There are two ways of connecting to the Volta server on which CADENCE is installed.
e Connecting remotely — X-Win32 or Secure Shell Client can be used to establish a

connection to the Volta server. X-Win32/SSH client can be downloaded from SDSU college
website - http://scc.sdsu.edu/downloads.php.

SSH client installation steps are given here. X-Win32 can be installed in the same manner and a
connection established with the Volta server.

Upon SSH client installation, click on the SSH client icon to invoke SSH. From the pop-up pane
click on the File menu tab and select ‘Quick Connect’ option to connect to the Volta server.

7@ - default - SSH Secure Shell
Fle Edit View Window Help

HsEsk =2 S8 % en
51 Quick Connect ] Profiles

1| = e —
User Name: dharwadk Cancel |

Port Mumber: [

WL Host Name: [voha. sdsuedu Connec t
Authentication Method: | <Profile Settings> ~

Not connected - press Enter or Space to connect 178:40 ]

Specify the hostname and the username and click on Connect button.

HostName — volta.sdsu.edu

Username and Password — Enter the username and password provided to you.

e Connecting from a school computer — The second approach to connect to the VOLTA
server is to use the LINUX machines available on-campus. Login to the Linux machines
using the username and password provided to you. Invoke the command prompt. Verify if a
connection has been established with the Volta server. If the connection is not established,
execute the following command at the prompt,

1. Type ssh =X volta.sdsu.edu at the command prompt.
2. Enter username and password to login to the Volta server.




CHAPTER 2

Creating a work directory

The first step in using CADENCE effectively is to create a work directory/folder. A work
directory enables the user to organize the code files. The user can create folder for every project
that is implemented on CADENCE. The following steps need to be followed in order to create a
work folder,

e Ensure that a folder called cadence is available in your home directory. Every user on the
Volta server is assigned a home directory to which he/she has exclusive access. The home
directory generally has the same name as the Username. Following commands could be used
to verify the presence of cadence directory/folder in the home directory.

>> cd /home/student/<Enter username>
>> 1s
See if the cadence folder is present in this folder.

e Change to cadence directory using the command
>> cd cadence

e This directory should have the following three files for CADENCE to compile verilog files
without any errors. The files are,
1. Compile bgx.scr
2. Tpd013n2.v
3. Tcb01l3ghp.v

%8 2-volta.sdsu.edu - default - SSH Secure Shell
Fle Edit View Window Help
H = = =] S % @ n?

&1 Quick Connect (3 Profiles

18086 May 16 19:05
13614 May 16 19:05
3640 Rpr 13 2009
4456 REpr 13 2009
2179 mpr 13 2009
2645 Rpr 13 2003
111 Feb 24 12:47
3505 Mar 2
6185 May 16
09t Feb 24
4096 Feb 32
4096 May 16
4096 Rpr 13
4096 Rpr 14
49426 Zpr 13
4959 Rpr 13
4096 Mar 1
2667 Jan 23 2009
3
3
3
1
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1

15:05 compilc bax.scr |

&7 Feb
4096 Feb
4z84 Rpr
2041 Mar

0 Max

PN

134 Feb 2
623 Feb 2
275 Mar
211 Mar 2 14:54

4096 May 14 13:42

4096 Feb 22 23

Connected to volta.sdsu.edu SSH2 - aes128-cbe - hmac-mds - ne[ 178x42 E]

Compile bgx.scr is a script that bgx_shell uses in order to compile the user created Verilog
files. The compile bgx.scr script contains module path and all other details necessary for




generating an object file. The remaining two files contain delay information for TSMC 0.13um
standard cells that would be used in our design.

Notes - If these files are not present then they need to be copied into cadence folder.
e Once the cadence folder is created and all the necessary files copied, the work folder has to
be created in the cadence directory. The work directory will house all the Verilog files and

test benches. The following command can be used to do the same.

>> mkdir counter //this creates a folder named counter
>> cd counter // Changes the directory to counter.

%8 volta.sdsu.edu - VOLTA - S5H Secure Shell

File Edit View Window Help
H sk Az #EO % @8

¥ Quick Connect (L] Profiles

36 [volta]/home/student/dharwa
37 [vo me/student/dha dk/cadence> cd Counter
38 [vo 1/home/3student/dha; dk/cadence/Counter> pwd
/home/student/dharwadk/cadence/Counter

39 [wolta]/home/student/dharwadk/cadence/Counter> I

dk/cadence> rkdir Counter

m

Connected te volta.sdsu.edu S5H2 - aes128-cbc - hmac-md3 - ne| 178:40 A

e Now create a folder named encounter in the work directory. This folder will house files that
are necessary for proper execution of the SOC ENCOUNTER tool. The SOC ENCOUNTER
tool could be used to generate the layout for compiled/synthesized Verilog/netlist file.

Commands to be executed for creating the encounter folder,

>> mkdir encounter
>> cd encounter

Note — Before executing these commands ensure that you are in the work directory
(which is “Counter” in the current example).




e Copy the files 1) encounter.conf 2)encounter.tcl
3)encounter power.tcl 4)gds2 encounter.map into these folder. These files
are necessary for proper functioning of the ENCOUNTER tool and should be made available
to you before you start working with Cadence.

e Alsocopy 1) Tpd013n2.v 2)Tcb013ghp.v into encounter folder. These contain
delay information and definition of TSMC 0.13um standard cells/gates. These files are used
when verifying the synthesized code using the Verilog-XL compiler.

e Copy both the Verilog as well as the testbench file into the encounter folder. You could use a

SSH client to copy the already created files or create new Verilog and testbench files using a
VI editor.

Note — Steps to Create verilog and testbench files are beyond the scope of this tutorial.

xterm i o
520 [voLtel/hone/student /dharuadi /cadences Counter fencounter> 11 gds2_encounter.nap encounter.canf encounter.tcl encounter_pouer.tel Counter.y Counter_TB.y tcb013ghp.y tpd0l3nZ.u
ru-r--r=- 1 charuadk student 376 Mar 2 16:25 Counter_TE.u

-ru-r--r-- 1 dharvadk student 553 Har 2 16350 Counter,w
-ru-r--r-- 1 dharuadk student 3846 Feb 25 00:16 encounter.conf
-ru-r--r-- 1 dharvadk student 643 Dec 17 04353 encounter_power, tcl
-ru-r=-r-= 1 dharuadk student 3080 Dec 17 04:59 encounter.tcl
-tu-r--r-- 1 dharvadk student 2667 Mar 2 18746 gds2_sncounter.map
-r--r=-r-= 1 dharuadk student 834041 Mar 1 19:24 tcb0l3ghp.w

-ru-r--r-- 1 dharuadk student 31698 Mar 2 14134 tpd013nZ.w
52 [voltal/homedstudent/dharuadk/cadence/Caunter/encounter>




CHAPTER 3

RTL Simulation using “Verilog-XL” compiler

A good design practice dictates that a designer first carry out RTL simulation in order to validate
the design and then eventually move over to gate level synthesis. A RTL simulation lets us know
if the behavior of the component is as desired.

In order to carry out RTL simulation we can use either
1) Verilog-XL compiler.
2) NCVERILOG and NCSIM(simvision).

This tutorial describes the use of Verilog-XL compiler of CADENCE in order to carry out RTL
simulation. The following command has to be executed to invoke the compiler,

>> verilog main_file.v test bench.v

The user has to pay attention when specifying the files names. The files have to be specified in a
particular order such that the lower-level modules are compiled before the higher-level modules.
The testbench would be the last item to be compiled. Upon execution of the above statement the
simulation results are displayed on the terminal. (For the simulation results to be displayed on the
terminal the designer has to include “display” or “monitor” tasks in the testbench).

14 [voltal/homesstudent/dharuadk/cadences/Counter/encounter> verilog Counter,w Counter_TB.v

TODTTVERTCOB=XE T ar L 2Ot ITTUTT

Copyright (c) 1995-2004 Cadsnce Design Systems, Inc. A1l Rights Reserwed. o
Unpublished —- rights ressrved under the copyright laus of the United States. Verilog
Copyrisht (c) 1933-2004 UNIX Systems Laboratories, Inc. Reproduced with Permission. compiler

THIS SOFTWARE AND ON-LINE DOCUMENTATION CONMTAIN CONMFIDENTIAL INFORMATION
AND TRADE SECRETS OF CADENCE DESIGM SYSTEMS, IMC, USE, DISCLOSURE, OR
REPRODUCTION IS PROHIBITED WITHOUT THE PRIOR EXPRESS WRITTEM PERMISSION OF
CADENCE DESIGN SYSTEMS, INC.

RESTRICTED RIGHTS LEGEND

Use, duplication, or disclosure by the Gowerrment is subject o
restrictions as set Forth in subparagraph (c)(1)(ii) of the Rights in
Technical Data and Computer Softuare clause at DFARS 252,227-7013 or
subparagraphs (c}{1) and (2) of Commercial Computer Softuare -- Restricted
Rights at 48 CFR £2,227-13, as applicable.

Cadence Design Systens, Inc.
555 River Oaks Parkuay
San Jose, California 95134

For technical assistance please contact the Cadence Response Center at
1-877-CDS-4511 or send email to supportBoadence,com

For more information on Cadence's Werilog-HL product line send email to
talkuvBcadence.com

Compiling source File "Counter.,u”
Conpiling source File "Counter_TE,u" Simul
Highest lewel modules: imulation

Counter_TB results
0 1 Count value is 0000
G0 2 Count value iz 0001
180z Count walue is 0000
250  : Count walue is 0001
""" 350 1 Count walue is 0010
450 3 Count walue is 0011
550  : Count walue is 0100
650 : Count walue is 0101
750 & Count walue is 0110
850 : Count walue is 0111
950 : Count walue is 1000
1050z Count walue is 1001
1150 1 Count value is 1010
17 “"Counter_TE,w"; $finish at simulation time 12000
simulation ewents (use *profile or +listcounts option to count)

nd of Topl:  WERILOG-HL 08.20.001-p  Har 1, 2010 17:07:21
Tvoltal/home/student/dharwadk/cadence/Counterencounter> I




GATE LEVEL SYNTHESIS

Gate level synthesis involves implementing the behavior of the circuit (described by a Verilog
model) using standard gates. In gate level synthesis, the Verilog file is synthesized into a netlist
file which includes standard gates and their delays. In any design process the simulation of this
gate-level netlist will eventually shows the success or failure of the design. Along with the netlist
file the synthesis script also generates timing-report, area report and power report. The timing
report is a critical piece of information. It gives details about critical path which indicates
whether the circuit meets the timing/frequency requirements.

Steps to carry out gate level synthesis,

The compile bgx.scr script is used to generate the gate level netlist. The following changes
need to be made to the script in order to generate the gate level netlist file(which will have a .vh
extension) and .sdc file which would contain the timing information for standard gates present in
the netlist file. The .vh and the .sdc files are eventually used by SOC ENCOUNTER to generate
the layout.

e Specify the Verilog file containing the definition of the top-level module.

e Specify the correct directory.

e Specify the name of the top-level module.

e Specify the frequency for which the design has to be implemented. Based on the
frequency information provided, the synthesis tool tries to optimize the design so as to
meet the frequency requirements.

D& xterm =T

v Conpile Script, for Cadence Buildbates -
#* TSMC 013um Standard Cell Library e
n: Werilog RTL :/
:: bgx_shell -f compile_bgx.scr :;
:* Ir, Ashkan Ashrafi  SDSU Department of ECE *5
:: Jan. 23rd, 2003 :5

¢

WHIT werilog Files, separated by spaces
set my_verilog_files {./Counter encounter /Counter ,u}
set my_report_path {./Counter/encaunter}

ZEt my_copd_al1_T1IEs_Tor _EncounEer 1, PRH_WorkPBIPCounEersencaunters,
et my_verilog files {./Ful ladd/encounter/ful Laddnain.v}

#aet mu_report_path {#Fulladd}

# Top-lewel Module

set my_toplevel_module Counter

# The name of the clock pin, IF no clock-pin
# exists, pick anything
set ny_clock_pin clk

# optimization
lsst _mucclock _freafHz_ 100

# Delay of input signals (Clock-to-0, Package etc.)
et my_input_delay_ns

# Reserved tine For output signals (Holdtime etc.)
set my_output_delay ns

# No changss necessary beyord this point

1
set TSHCHOME $enw(TSHCHOME)
read_t1f $TSHCHOME/digital/Front_End/timing_powers/tch013ghp_21la/tch013ghpte. t1f

read_verilog $my_verilog_files

set_glabal target_technology tobOlishptc
set_global Fix_multiport_nets trus

t_global hdl_verilog_out_uncomnected_style full
t_alobal hdl_urite_multi_line_port_maps False
t_global hdl_tree_height_reduction true
t_alobal hdl_conmon_subsxpression_slinination trus
t_global awarc_adder_architecturs fcla
set_global auare_mux_dissolue_sizs 14

ompile_bgx.scr" 85L, 3039C 38,0-1 Top
Note — It is advisable to spend some time trying to understand the compile bgx.scr script.
This script has details about the netlist file, .sdc file and timing, power and area reports. It
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specifies the path where the reports are generated. The .vh and .sdc files generated on running
this script have to be copied into “encounter” folder in the work directory for the SOC
ENCOUNTER tool to generate the layout.

e Additional changes have been made to the script to copy the netlist and .sdc file into
encounter folder. In addition to that the reports generated are directly copied into encounter
folder. Add the following lines of code to the script.

£ 1:vohta.sdsu.edu - VOLTA - SSH Secure Shell
Fle Edt View Window Help
H s | Bb@ IEEEEE YA
&1 Quick Connect (] Profiles

do_build_generic -module $my_toplevel module =

set_current_module $my_toplevel module
set_top_timing module smy_toplevel module

set period [expr 1000.0/$my_clock fregq Miz

set_clock welk -peried speriod

if [l[get_names [find —inputs $my_clock_pinl] —— smy_clock_pin} {
set_clock_rcot -clock welk $my_clock_pin

b
set_input_delay -clock velk smy_input_delay ns [get_names [find -inputs -no_clocks *]
set_external_delay —clock velk smy output_delay ns [get_names [find —outpucs *]]
set_drive_cell -cell INVDS [get_names [find -inputs *1]

# Disable this command to skip flattening
4 do_disselve_hierarchy -hierarchical

do_cptimize -dont_reclaim area -flatten - Tt high -force -minimize multiple_output -priority area
write_verilog -hier $my_toplevel module.vh

# Write SDC file
write_sdc $my_toplevel module.sdc

b 2dded/Modified this code Go make encounter work correctly. Start- Amith.
Fe $my_toplevel module.vh $my_toplevel module.sdc $my_report_path/

B The line below is comrented out if precaution is taken To manually go and place the
B file in the work directory. tpd0l3n2.v file too needs To go in heze.
kcp STSMCHOME/digitals/Front_End/verilog/tcb013ghp_211a/tcb013ghp.v smy_report_path/.

feport_timing > $my_report_path/timing.rep
Fepcrt_area > smy_report_path/cell.rep
Feport_power > smy_report_path/power.rep

ewIT
"compile_bax.scr” 9TL, 3498C 96,1 Bot
Connected to volta.sdsu.edu SSH2 - aes128-cbc - hmac-md5 - ne| 178x40 A

The compile bgx.scr script is executed using the command,

>> bgx shell -f compile bgx.scr

xterm
45 [uoltal/hones/student /dharwadkcadence> bgx_shell ~F compile_bgx.scr

Copyright (c) Cadence Design Systems. Inc. 1934 - 2005.
A1l rights reserued,

Cadencs acknouledses trademarks or registersd tradsmarks of
other organizations For their respectiwe products and
seruices,

This program contains confidential, trade sscret information
of Cadence Design Systems. Inc. Any reproduction. use ar
disclosure of this program, including any attempt to obtain
a human-readable version of this program, without the
express, prior uritten consent of Cadence Design Sustems,
Inc. is strictly prohibited.

U.S. GOWERNMENT END USERS: This program is a "commercial
iten” as that term is defined at 48 C.F.R. 2.101 (OCT 1395,
consisting of "commercial computer software” amd "commercial
computer softuars documentation” as such terms are used in

43 C.F.R. 12,212 (SEPT 1395). Consistent with 43 C.F.R. 212

. 207.7202-1 through 227,.7202-4 (JUNE 1835), all
U.S. Gowernment End Users acquire the program with anly
those rights set forth herein,

Cadence Design Sustems. Inc.
2655 Seely Avenue
San Jose, CA 95134, USA
bgx_shell  w0B.17-s013+1  Fsb 5 2007 03122126

Options -BGH -License

TITFFIFIFIFIFIFEFIFFFFFFFIFRFIFEF T
FE P EXEEEREEEEGEERGEEAGEERGEERE AR R

Host wolta Mon Mar 01 18129113 PST 2010

Loading command line script 'compile_bgx.scr'...

10




Path Group Options Report

|
|
PathGroup | Effort | 811 | Target | Critical | Uorst | TEFS
| Pts | Slack | Endpoints | Slack |

|
default | | | | 049 | +inf | 0.00

Increasing depth For slew propagation. Resstting timing <TOPT-§23>.

Path Group Options Report

PathGroup | Effort | ALl | Target | Critical | Uorst | TEFS
| Pts | Slack | Endpoints | Slack |

default | | | | 049 | *inf | 0.00

Increasing depth for slew propagation. Resetting timing <TOPT-523>.

Path Group Options Report

|
|
PathGroup | EFfort | ALL | Target | Critical | Worst | TEFS
| | Ptz | Slack | Endpoints | Slack

|
default | | | | 079 | +inf | 0.00

| Counter
|

| Cell area | Total area | Uorst slack | Local slack | CPU(s) HemiH)

|

| 171.44 | 171.44 | +INF | | 4 103

Restarting optimization loop. <TOPT-834>.

Path Group Options Report

|
|

| PathGroup | EFfort | ALl | Target | Critical | Worst | TEFS

| | I Pts | Slack | Endpoints | Slack |

|
|

default | | | | 049 | +inf | 0.00

Path Group Options Report

|

|

|
| Slack | Endeoints | Slacl

|

|

| PathGroup | EFfort | ALl | Target | Critical | Worst | TEFS
| | | Pts lack

|

|

|
default | | | | 0/9 | +inf | 0,00

Comnand do_optimize -dont_reclain_area —Flatten -effart high
—Force -minimize multiple_output -priority area finished at Man
Mar 1 18:29:23 2010

using 0 Real time. Current peak memory: 103.793MB

<COMMON-07E>.
46 [uolta]hone/student /dharwadk/cadence> |

e Observe that files 1) Counter.vh 2) Counter.sdc are generated and placed in the
encounter folder. Counter.vh is the netlist file where as Counter. sdc is the timing
file which has all the timing details for the standard gates present in the netlist file.

11




CHAPTER 4

NETLIST Simulation

This chapter discusses simulation of the netlist file. It is also known as post-synthesis simulation.
There are two approaches to doing this. We can either use the Verilog-XL compiler or use
NCVERILOG/NCSIM. Chapter 2 talked about using Verilog-XL for carrying out RTL
simulation. The same procedure could be used for simulating the netlist file. However, we will
have to include TSMC 0.13um standard cell library files tcb013ghp.v and tpd013n2.v
when invoking the compiler. These files contain delay information and definition for standard
gates present in the netlist file. The command to invoke the Verilog-XL compiler to compile and
simulate the netlist file is,

>> verilog tcb013ghp.v Counter.vh Counter TB.v

Observe the output and see of it tallies with the desired output.

The second method to simulate the netlist file is to use NCVERILOG/NCSIM. This approach is
explained in detail so as to familiarize users with NCVERILOG. The GUI for NCVERILOG can
be invoked using the command

>> nclaunch —-newé&

This command has to be executed from the encounter subfolder. —new option is entered when
invoking NCVERILOG for the first time for any given project(in this case it would be Counter
project). On subsequent calls to NCVERILOG the following command has to be used

>> nclaunch &

peercs . [-/&lx]
479 [woltalshomesstudent/dharuadk/cadencesCountersencounter’> cd ..
480 [voltal/homesstudent/dharuadk/cadencesCounters ed ..
481 [woltalshomesstudentsdharuadkscadence> cd .,
+-3 Mo such file or directory,
482 [woltalshomesstudent/dharwadk/cadence> nclaunch -news
[2] 13616
EllB [woltalihonedstudent/dharwadik/cadence nelaunchs 0B.20-p00Ll: {c) Copuright 1995-2008 Cadence Design Sustems. Imc.
M4 NCLaunch (= |
cadence

NCLaunch 08.20-p001

Profected byus Patents

5095454, 5,418,331; 5,606,695, 467,704 7,039,967,

05518 585 858,301,572,

capiaht (C) 19 Spstems, Inc. &l ghts reserved worldwide
e femarks oF Cadence Desian Systems, Inc.

Caddénce in
Allathers are the

Please Select Fun Mode:

Multiple Step
Single Step (IRUN Only)
Help

Exit

12




Select Mutiple Step option. Click on Create cds.lib file button and press OK. This will setup
the environment for compiling and simulating the netlist file using NCVERILOG. The same
approach could be followed for RTL simulation. The only difference between RTL and
NETLIST simulation are the files that are compiled and simulated. In netlist simulation the
netlist file(.vh) file is compiled and simulated where in RTL simulation the Verilog file is
compiled and simulated.

The figure below highlights various regions in the tool that need to be explored by the user.
When compiling/simulating a Verilog/netlist file care has to be taken while selecting the files.
The order of selection is important. Always start with the file that has the lower-level
components/modules and gradually move onto the files containing higher level modules. The
testbench should always be the last file to be selected.

Note — The files in the left pane of the window may not be arranged in order. It is the job of the
user to select the files in the right order and subject them for compilation/simulation.

Upon selecting the files, click on the Tools menu item and select the Verilog Compiler option.

Press OK in order to compile the netlist file and generate a worklib folder in the right pane. On
expanding the worklib folder in the right pane users should be able to see two links. One carries
the name of the top module and another is the testbench module.

Select/Click on the testbench module link in the right pane and select the ELABORATE option
from the Tools menu. Once the elaboration process is complete, in the right pane under the
snapshot folder a snapshot is created for the testbench module.

478 [voltal/hone/student /dharuack /cadence/Counter fencauntenadl
NCLaunch : fhome/student/dharwadk/cadence/Counter/encounter = | 5 ||
Eile  Edit Tools Utilities Blug-Ins Help

Browsers: (%) Tools: ;;‘o,c\ MJ \(’ o
D\re:mry|:1harwadkJ:adencefcuumerfencuumer hd

.
o INCA_lbs

CKMXDB [X|
o g CKNXDE

o CKXORZDO
B0 wavesshm +- g CKXORZD1
Counter.y o g CKXORZDZ

[
[
[
[
[
Caounter.vh g CKXORZD4 o
|— [ Counter TE.w EJ & CMPEZZD1
[
[
[
[
[

[ mouny i g CMPE2ZDZ
E: Maun_TB.v + g CMPE3ZD1
[ ]S fchoTaghny | o g CMPE3ZDZ

[ tpaoianzy + g CMPE4ZD1
o g CMPE4ZDZ

+- g Counter
IE] Counter_TB

o DCAP18
o g DCAP3Z
o g DCAP4
o DCAPB4
+ g DCAPS
# g DELD i

ncylog: 08.20-p001: (o) Copyright 1995-2008 Cadence Design Systems, Inc

nevlog: Memory Usage - 8.8k program + 9.1k data = 17.7M total

nevlog: CPU Usage - 0.0s system + 0.3s user = 0.3s total (0.4s, 83 6% cpu)

nclaunchz ncelab -waork worklib -cdslib fhomesstudent'dharwadk/cadence/Counter/encounter/cds lib -log
ncelah: 08.20-p001: (o) Copyright 1995-2008 Cadence Design Systems, Inc

neslab: Memory Usage - 18 74 program + 13.6k data = 32.3M tatal

neslab: CPU Usage - 0.0s system + 0.0s user = 0.1s total (0.1, 60.3% cpu)

nclaunch= J/

——1
Filtersf*v “whd “vhdl “vH | |=l

=~ I} =

|l| 1 items selected
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The next step is to simulate the compiled netlist file and observe the waveforms. NCSIM is used
for simulation. Simvision is used to observe the waveforms. In order to invoke simvision select
the snapshot and click on the arrow button as shown in the figure below.

[NCLaunch : /home/student/dharwadk/cadence/Counter/encounter

File Edit Tools Utilities Plug-Ins Help
Browsers, ﬁ Tools;
Directory:|/home/studentidharwadk/cadence/Counter/el = e =
e XKNRADZ
e XNRADA
INCA_libs Bl HOR2D0
Wiaves.shm - XORZD1
Counter.w B XOReD2
Counter.vh [ HORZDA
Counter_TB.v B HOR3DO
Moun.v g HOR3D1
Moun_TB.v B XORaD2
tch013ghp.y [ HOR3DA
‘ tpdD13n2.v Bl XOR4DD
gy HOR4D1
H-dp XKOR4DZ
e XORADA
Bl tsmc_DLSFG
g tsme_dfm
Hogdp tsmeo_dia
e tsmo_mux
B tsme_udpmues
g tsmec_xbur
=1 Snapshats
Fitters:[ ~whd *-vhall ~oh =i l 9 worklib. Counter_TB:module I -/l
ncvlog: 06.20-p001: (c) Copyright 1335-2008 Cadence Design Systems, Inc
ncving: Memory Usage - 8.6M program + 910 data = 17.7M total
ncvlog: CPU Usage - 0.0s system + 0.3s user = 0.3s total (0.45, 83.6% cpu)
nclaunch= ncelah -work warklib -cdslib fhomesstudent/dharwadk/cadence/Counter/encounter/cds.lib -logfile ncelab.log -errarmas 15 -access +we -status warklib. Counter_TB
ncelab: 08.20-p001: (c) Copyright 1995-2008 Cadence Desigh Systems, Inc.
ncelab: Memary Usage - 18.7M program + 13.6M data = 32 3M tatal
ncelab: CFU Usage - 0.0s system + 0.05 user = 015 total (0.1s, 60.3% cpu)
nclaunch= nesim -gui -cdslib shamesstutent/dhanyadk/cadence/Counter/encounter/cds.lin -logfile nCsim.log -errarmax 15 -status worklib.Counter_TB:madule
nclaunch> nesim: 08.20-p001: (c) Copyright 1335-200& Cadence Design Systems, Inc [
£
Launch Simulatar with current selection 1 items selected

The Simvision tool, upon being invoked, opens in a new terminal. From the left pane select the
module for which the waveforms need to be generated. From the right pane highlight all the nets
for which waveforms need to be generated. Right click and select “Send to waveform window”.

Design Browser 1
Eile  Edit ¥ S xplore  Simulation
B B, . m Serel T ann 7
| S8 2| o va| 38 O 1 X @ @2+~ REREABE
JE:; Timea ~| - [158 ns - RI_;‘L-[ & 2‘.“ Search Times: | value ~ -1 N
- 878 | e e i e ) [nnn -
|O- 0 %R T @ =m0
g ) Mame - Walue (as recorded) =
f - B
Browss: | @ Al x Options... | | T & ok ©=>a
M s Options..| | G countf30] ‘h2-> h3
5 smustor @) | reset q
O Counter_TE
- B
Baokmark This View
= cut
=) e
ETJ
u Delete
Trace Driving Logic
Trase Loading Logic
Send to Wavefarm Window
Send to Source Browser
Send to Schemalic Tracer
Send to Memary Viewer
Send to new
Break an Change
Create Force
Relsase Forcs
Lear Filter: [~ = Deposit Yalue .
Show contents: | In the sig = e o ] Iz
B [ [@ [0 [ Firer [ Dosenbe
(@] 3 objects selected
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This will invoke the waveform window. In order to observe the waveforms run the simulation by
typing the command

>> run

in the simulation console.

Waveform 1 - SimVision

File Edit Yiew Explore Format Simulation Windows Help cadence
B eoa KDEX BEE |n|Mm% &+ rRhERRES
Search Mames: | Signal = fif, @ || Search Times: value ~ |- | ?ﬁ,\ ?g,\

: P . - o 4 -
| Times ~| =158 Hir-px- &2 |0 D95 ES @ =m0 Time: 8 [0 31ans [- [ G
> & ey Baselingv=0

F| Cursor-Baseline v=158ns

Mame + Cursor ~

i r
%
Ll Iy count[30] ‘h 3
i] 2 ok 1
=D reset 1

ETJ

Iy count[30] ‘h 3
Led = ok 1

2D reset

2% Console - SimVision

File Edit Yiew Simulation Windows Help

B Tl 3 2 ) 3% || Tod Search i i

cadence

D- %% 58 E0stm 0

Time = 298 Count = 0101
Time = 302 Count = 0110
Time = 306 Count = 0111
Time = 310 Count = 1000
Time = 314 Count = 1001
Simulation complete via $finish(l) at time 318 ¥s + 0
Counter TB w:14 #300 sfinish; e

SimVision  :isimulator ]

Ly
6 ohjects selected
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CHAPTER S

Layout Design

We started with RTL simulation, then synthesized the Verilog code into gate-level netlist,
performed post-synthesis simulation and finally verified the behavior of the circuit by generating
waveforms. The last step in the design is to auto place and route the standard gates. We use
ENCOUNTER tool for this purpose. The encounter. tel script invokes the ENCOUNTER
tool and does auto place and route. The encounter. tecl script reads the encounter.conf
which has all the details about layouting (number of metal layers, VDD, GND). The
encounter. conf file has to be modified so as to refer to the synthesized netlist file.

%8 lvolta.sdsu.edu - VOLTA - SSH Secure Shell

Fle Edit View Window Help
H s = 5= | S| % e
51 Quick Connect (2 Profiles

%
# Encounter SOC Input configuration file
# TSMC 0.13um Standard Cell Library

By: Dr. Ashkan Ashrafi SDSU ECE
01/21/2009

e
A

global rda_Input

4.Specify Lhe pame of Your Loplevel module

o' match your pad names

# No changes required below

global env
Bet TSMCHOME senwv (TSMCHOME)

Connected te volta.sdsu.edu SSH2 - aesl28-cbc - hmac-md5 - ne| 178x40 F=]

Before invoking the SOC ENCOUNTER tool ensure that gds2_encounter .map file is
present in the encounter folder. The SOC ENCOUNTER tool can be invoked using the
command,

>> encounter -init encounter.tcl
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cadence’

SoC Encounter™
RTL-to-GDSIl System
version 8.1

Protactad by LS patants: 6,151.078; 5,240,002 5,266 763; 6 263 478; 6 351,940; 5,385 750
5,405 345 5,442,739, 0,518 743; 6,618,740, 6,543,041 6,675,183
55511551 5,551,235, 8.651.2371 6751786, 6 763,513 £.782 510
5753 670; 5,795,067 0 330,373; 6,854,101 6 365,726; 6,877,143
©.350,143; 5,926,619, 0,943,139, 971,076, 8,881,233; 7,010,785,
7024844 7,028,250, 7.036.101: 7 051.310; 7.073.140; 7,082 557,
£7.137.093; 7,155,084 7,168,053, 7 375,116, 7 331.074;

|
The figure given below is that of the layout generated by the auto place and route functionality of

SOC ENCOUNTER tool for our circuit.

e e |

g S bin b

On the left side is the summary report obtained by clicking on the “summary report” button on
the top. The summary report carries details about area utilization. The encounter.tcl script also
generates a timing report bearing the name timing final. rep. This has details of the
critical path, slack time etc. The post synthesis (generation of the netlist file using

compile bgx.scr script) too resulted in a timing report getting generated. Upon comparing both
the results it can be observed that the report generated by SOC ENCOUNTER will incorporate
delays introduced due to interconnections and parasitic capacitances along with propagation
delays through standard gates. The post-synthesis timing report however, considers only
propagation delays through standard gates.
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File

Edit Miew Window Help

I I EE N ra
£ Quick Connect (7 Profiles ‘
Slack Time 8.340 i
Clock Rise Edge a.000
= Beginpoint Arrival Time 0.000
ENCOUNTER TOOL timing
| Instance 1 Are | cell | Delay | Arrival | Reguired | €
1 1 | | | Time | Time | repor
1 1
| count_reg 0 | CP * I I I 0.000 | 9.340 |
| count_reg 0 | CP ~ -> Q v | DFQD1l | 0.189 | 0.189 | 9.529 |
1 i 10 | Bl v -> ZN ~ | INR2DO I 0.122 | 0.311 | 9.651 |
| count_reg 1 | SI ~ | SDFKCNQDD | 0.000 | 0.311 | 9.651 |
| | @
27,0-1 Bot j‘
Connected to volta.sdsu.edu [SSH2 - aes128-cbe - hmac-md5 - nd 174x14 A I A
L
xterm (== 3¢
| capacitance wnit | 1.00 pF
| resistance unit 1 1256 kOhm
Path 1: MET Setup Check with Pin count_reg 1/CP IR
Endpoint:  count_reg_1/SI () checked with leading edge of ‘wclk' Post synthesis timing report
Eeginpoint: count_res /0 (w} trisgered by leading edse of 'wolk
Other End Arriwal Time 0.00
- Setup 0.28
+ Phase Shift 16200
= Required Tine .62
- frrival Time 0125
= Slack Time 8.36
Clock Rise Edge 0.00
= Beginpoint Arrival Time 0,00
I Instance I Arc I Cell | Delay | Arriwal | Required |
| | | Time |
i i
| I clk - | | I 000 | 9.35
| count_reg_® | CP ~ -> 0 w | DFODL | 0.5 1 0115 | 9751
I i_1o | Bl w =>ZN = | INRZDO o011 0,26 | 8,62 |
| count_res_1 | SI ~ | SDFKCNODS | 000 | 0.25 | 9.62
0
4d.0-1 Bot
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