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Introduction

CppSim is a general behavioral framework that leverages the C++ language to achieve very fast
simulation times, and a graphical framework to allow ease of design entry and modification. Users
may freely use this package for either educational or industrial purposes without restriction. However,
the package and all of its components come with no warranty or support.

The CppSim/VppSim framework is a superset of three different, but related, simulation environments:
e CppSim: C++ and Verilog co-simulation, with C++ providing the primary simulation engine.
e VppSim: C++ and Verilog co-simulation, with Verilog providing the primary simulation
engine.
e AMS with VppSim modules: C++, Verilog, VHDL, and SPICE co-simulation

Of the above, CppSim is the most mature and has been widely used in the form of a freely available
Windows package. The primary difference between this distribution and the Windows one is that the
Linux platform is used, and Cadence is used for schematic entry. The VppSim simulator allows use of
CppSim modules within the Icarus Verilog or Cadence ncverilog simulator. AMS with VppSim
modules allows use of CppSim modules within the AMS Designer program.

The CppSim/VppSim framework has the advantage of allowing very sophisticated and fast simulation
of complex mixed-signal circuits/systems at the behavioral level by using CppSim or VppSim within
the Cadence design environment. The user can seamless move from analog behavioral level
simulations using CppSim into digital design (i.e., Verilog) using VppSim. The user can also co-
simulate the C++ behavior blocks with SPICE (and Verilog/VHDL) models by using AMS Designer
in conjunction with VppSim modules.

Known Bugs

1) The AMS interface is quite limited at this stage. In particular, all VppSim modules are
assumed to have a constant time step of #1 in the Verilog simulation engine.
2) Some of the CppSim examples have not been tested within the Cadence setup.

Setup

1) In your web browser, go to http://www.cppsim.com and look for the links corresponding to the
following files:
e cppsim_dist5.tar.gz
o This tar file contains the entire CppSim/VppSim package for Cadence.
e amsd.tar.gz
o This tar file contains an example that shows how CppSim modules can be
incorporated within AMS runs.
2) Download the file cppsim_dist5.tar.gz
3) At the Linux shell prompt, type
> tar zxvf cppsim_dist5.tar.gz
e This will untar the file and create a directory called CppSim_Dist
e Within CppSim_Dist, you will see three directories and two files:



o CppSim
= This directory is intended to be replicated for each individual user, and will
likely be placed in the user’s home directory. It contains files used for
running individual simulations, and is the place where each user’s
simulation results will be stored.
0 CppSimShared
= This directory is intended to be shared by all users at a given site. It
contains all supporting binaries, shared Cadence libraries, shared code, and
shared Skill code for the CppSim GUI within Cadence. It also contains a
directory MatlabGui within which the cppsimview waveform viewer code
is located.
O menus
= This directory is used to set up the CppSim GUI menu item within
Cadence schematic windows.
o0 cshrc_code
= This file contains example code that should be placed within the
.teshre.mine or .cshrc.mine file of each user. If you are not using tcsh or
csh, then you will need to change the commands in this file according to
whatever Linux shell you use.
0 bashrc_code
= This file contains example code that should be placed within the .bashrc
file of each user. This assumes you use the bash shell rather than the csh or
tcsh shell.

4) Place each of the directories within CppSim_Dist at appropriate locations
e CppSim: should be placed in the user’s home directory or some other appropriate location
o It will be assumed that it is placed in the user’s home directory at ~/CppSim for the
remainder of this document.
e CppSimShared: should be placed in a directory that is readily accessible by all users
o It will be assumed that it is placed at /u/CppSimShared for the remainder of this
document. (Note that it can also just be placed in the user’s home directory if
desired).
e menus: this MUST be placed in the user’s home directory in order for Cadence to
recognize it.

5) If you want the AMS example, then also download amsd.tar.gz

e At the Linux shell prompt, type
> tar zxvf amsd.tar.gz
o This will untar the file and create a directory called AMSD
0 Place the AMSD directory in the user’s home directory or some other appropriate
location. In the remainder of this document, it will be assumed to have been placed
in the user’s home directory at ~/AMSD.

6) Add and appropriately modify the code in cshrc_code (or bashrc_code) to the user’s
.teshre.mine (or .bashrc) file or whatever the appropriate startup script is for their Linux shell
environment. Be sure to source the startup script before running Cadence.

e Make sure that your EDITOR environment variable is set to your desired graphical text
editor (such as emacs or gvim)



Using CppSim within Cadence

Given completion of the above setup, we now explain the basics of running CppSim within Cadence.

A. Starting Cadence

e Be sure to start Cadence within the ~/CppSim/cds directory. This is necessary in order to
access the appropriate cds.lib file and .cdsinit file available in that directory. Experienced
Cadence users can move these files to a different directory of their choice, and start
Cadence there. At the Linux prompt, type:

For Cadence 5:
> cd ~/CppSim/cds
> Icms &

For Cadence 6:
> cd ~/CppSim/cds
> virtuoso &

B. CppSim simulation example

e Open the sd_synth_fast schematic cellview within the Synthesizer_Examples library by
double-clicking on it within the Cadence Library Manager.

Library Manager: Directory ...xport/home0/perrott/VppSim/cds

Fle Edit View Design Manager Help
Show Cateqgories Show Files

Library Cell View
Synthesizer Examples T5d_synth fast | ischematic
= = = | T P
AMS Examples sd_synth o *" | schenatic "
CDE_Exanples zd_synth_fast B | wamnnun®®®
CppSindodules sd_synth tristate
DLL_Examples sd_synth tristate fast
GMSE_Example sd_synth tristate_int sd_fast

OCW_B776_Homework
OFDM_Ezample
0ffset Comp_Exanple
OpticalPLL
Synthesizer Examples
System0FDH

WBSynth Example
analoglib

hasic

cdsDefTechLib
connectLib

gpdk180

Messages
Log file is "Jexport/homel/perrott/VppSin/cds/libManager. log".

e In the newly opened schematic windows, select Options->CppSim/VppSim to open up
the CppSim/VppSim GUI within Cadence.



Virtuoso® Schematic Editing: Synthesizer_Examples sd_synth_fast schematic
Cmd:
Tools Design Window Edit Add Check Sheet Options

D2 Ige K]

Sel: 0

Editor...

Display...

Select Filter...
Check...

Check Rules Setup...
Tool Flter...

Save Defaults...
Load Defaults...

J ..... .
J""‘

al?c

L

E

<>= mouse L: schSingleSelectPt() M: schHiMousePopUp () E: hiRepeat()

e Click on the CppSim radio button within the CppSim/VppSim GUI.

SEEEREEEEN
s

Mode: AMS with ¥ppSim modules Vpps‘rﬁl.o CppSim _“1‘

L

Sim file;  test.par

Result:  |[

Click on the Compile/Run button within the CppSim/VppSim GUI. The current
schematic will be automatically netlisted and then the CppSim simulation will begin. You
will see some warning messages, but the end result should be as shown below. Note:



expand the CppSim/VppSim GUI window in order to place the scrollbars within the
Result: portion of the GUI as shown below.

CppSim mode --- cell: sd_synth_fast, library: Synthesizer_Examples B|
Close | Kill Run| Synchronize | Edit Sim File| Hetlist OQIQ'E:umpilefRun "':- Help
Mode: AMS with Vpp3im modules Vpp3im 4 Cpp3Sim

L

Sim file;  test.par

Result: | = .. .... 30% completed .. .. ..
...... 40% completed ... . ..
...... 50% completed ... . ..
...... 60% completed .. .. ..
...... T0% completed ... . ..
...... 80% completed ... .. .
...... 0% completed ... ...

Simulation Completed for Alter Run 0

FhEEEEEE b L EE EE e R R s s ]
CppSim run completed!

[

C. Using CppSimView (the CppSim custom viewer)

There are two ways of running CppSimView in order to view simulation results: from within Matlab
or from the Linux shell window. Note that there are some slight differences between CppSimView
for the two approaches, and we will assume that it is run from within Matlab for the examples to
follow.

Running CppSimView within Matlab

Running CppSimView from within Matlab has the advantage that it requires only minor setup effort,
but carries the disadvantage of requiring Matlab and its Signal Processing Toolbox to be installed on
the machine.

e Within Matlab (version 7 or later):
Note that you must first compile two files in Matlab for cppsimview to work:
> cd /u/CppSimShared/MatlabGui/CppSimView
> mex loadsig_cppsim.c

> mex min_max_decimate.c

> addpath(‘/u/CppSimShared/MatlabGui/CppSimView’)
> cppsimview

Running CppSimView from the Linux shell

Running CppSimView from the Linux shell has the advantage of not requiring Matlab to be installed
on the machine, but carries the disadvantage of requiring Wine to be installed. While Wine is free and
readily available, its installation will likely require the help of a system administrator. Please see the



Wine webpage at http://www.winehq.org for further details on how to download and install this
software.

e At the Linux shell prompt:
> cppsimview
0 Note that cppsimview will provide an error message if Wine is not installed.

As a side comment, note that the PLL Design Assistant can also be run from the Linux shell prompt
once Wine is installed:

e At the Linux shell prompt:
> plldesign

Using CppSimView (either by running in Matlab or from the Linux shell)

e The viewer should appear and will automatically synch to the last cellview that was netlisted
from the CppSim/VppSim GUI. Such netlisting occurs whenever you click on the Netlist
Only or Compile/Run button with the CppSim/VppSim GUI. Pushing Synch in the
cppsimview window will also synchronize to the last cellview that was netlisted from the
CppSim/VppSim GUI.

e Click on the No Nodes radio button in cppsimview in order to display the nodes that were
probed in the CppSim output file test.troO.

< VppSimView --- Library: Synthesizer_Examples, Cell: sd_synth_fast

Save to File  Sawve to Cliphoard  Zoom

FL R ey
_hierarchy edit (® tast,par test.tr0 ;“‘ Mo MNodes .". pletsigl..) _messages
T ———— M—
: Copy Sim File

Edit Sim File Paste Sim File

Deleta Sim File
Synch Reload

Plot
Back | Forward =

——————— VppSim: C++/Verilog Behavioral Simulation ——————- Written by Michael Parrotr (hrop: { fwww-mtl mit.eduf ~perrott)

e Double-click on node vin to display a plot of this signal



< VppSimView --- Library: Synthesizer_Examples, Cell: sd_synth_fast

Save to File  Sawve to Cliphoard  Zoom

_hierarchy edit test.par test.tr0 ® nodes plotsigl...) _messages

: : TIME &
Edit module file out

fefnmmnmny,
Edit Sirm File,» | | | T
-- pfdout
sdLhT

¥a
Synch || Reload | | |div_val
M 4 i 12 _wor_out

Resat Mode List
Back Forward

“plotsig(x,'vin')

D. Viewing CppSim results within Matlab

e Within Matlab, type the commands as shown below to see the associated plot of vin.



<AMATLAB E@@

File Edit Debug Desktop Window Help
[ @| & B o o | LW ‘ 7 ‘ Current Directory | fexport/home0 perrott /¥ ppsim,/sirmRuns /synthesizer_Exarnples/sd_synith_fast !|J
Shortcuts [2] How to Add (2] What's Mew

«MATLAER=
Copyright 1984-2005 The MathWworks, Inc.
Version 7.1.0.182 (R14) Service Pack 3
Algust 02, 2005

=

To get started, select MATLAB Help or Demos from the Help menu.

s>» addpath(' /u/VppSimshared/HspiceToolbox')
»> cd ~/ppSim/SinRuns/Synthesizer_Examples/sd_synth_fast/
>> ¥ = loadsig('test.tr0');

Kok KK KK KK KK K KKK KKk KA KA KA KA KKK AR AR KRR R KRR R KA KR Kk kh ok Rk R KK KR

Hspice Toolbox for Matlab
written by Michasl Perrott (http://lwsw-mt].mit.edu/~perrott)
while at Silicon Laboratories (http://www.si]abs.com)
Copyright (C) 1999 by Silicon Laboratories, Inc.
This software is distributed under the terms of
the GNU Public License (see the COPYING file
for more details), and comes with no warranty or support

R R KK TR R A KR KR R R ke K R R R K Rk ek e kA A R R R R

== plotsig(x, 'win')
=

4 suan|

< |Figure 1 E@B|

File Edit “iew Insert Tools Desktop Window Help

DRSS H[RQN®|(E |00 O

4

35

2.8

Yin

0.5

_os i i | i i

E. Running CppSim simulations within Matlab

e Within the CppSim/VppSim GUI in Cadence, push the Netlist Only button. You will see
instructions of how to run CppSim in both a Linux shell and in Matlab. Note that netlisting
within the CppSim/VppSim GUI must always occur before changes to a schematic will be
reflected in CppSim simulations run either from a Linux shell or Matlab.



CppSim mode --- cell: sd_synth_fast, library: Synthesizer_Examples

Close | Kill Run| Synchronize | Edit Sim ﬁ]t:a:-Netlist Onl.y::(i:lmpilemun Help
Sanmpyaant

Mode: AMS with VppSim modules VppSim -4 CppSim

e

Sim file:  1estpar

Result:

*#*++4+ Note: to run CppSim from UNIE shell: *+++d+

> cd Jhomes/percott/VppSim/SinRuns Synthesizer Examples/sd_synth fast
» wppsim -cpp [test. par]

» make

*k4+4d Wote: to run CppSim within Matlah: *+++++
+ cd Jhomes/perrottVppSim/SinBuns Synthesizer Examples/sd_synth fast
» cppsim  [or cppsim{’test.par’}]

R R DDI‘[B! E o

[

e Assuming that you have already run the Matlab commands from the previous section, simply
execute cppsim at the Matlab prompt

<A MATLAB

Eile Edit Debug Deskiop Window Help

0 @| 3 B« o | ﬁ ﬁ ‘ @ ‘ Current Directory: | fexportfhomed/perrott Y ppSimfSimRuns jSynthesizer_Examplesfsd_synth_fast !|J
Shortcuts (2] How to Add 2] What's N prgjjer |

i |
«MATLAE:=

Copyright 1984-2005 The MathWworks, Inc.

Version 7.1.0.182 (R14) Service Pack 3
August 0z, 2005

i

To get started, select MATLAE Help or Demos from the Help menu.

»>» addpath(' /u/vVppSimshared/HspiceToolbox ')
s> cd ~/AppSim/SinRuns/Synthesizer_Examples/sd_synth_fast/
s> ¥ = loadsig('test.tri');

B R T e e e R R R S R P Y

Hspice Toolbox for Matlab
written by Michael Perrott (http:/ www-mtl.mit.edu/~perrott)
while at Silicon Laboratories (http:// www.si1]abs.com)
Copyright (C) 1999 by Silicon Laboratories, Inc.
This software is distributed under the terms of
the GNU Public License (see the COPYING file
for more details), and comes with no warranty or support

R IR IR KT KR KR IR A R R A AR R TR R K Kk ek R kR KR R R R R

>> plotsig(x, 'win')
Your MATLAE session has timed out. A11 Ticense keys have been returned.
>> cppsin|

4 stan|

e Upon completion of the CppSim run, the Matlab screen should appear as follows

10



<A MATLAB

File Edit Debug Desktop Mindow Help

M=

0 ﬁv'| BB o o | ﬁ ﬁ | @ | Current Directony: | fexporthomed/perrott Y ppSim fSimRuns fSynthesizer_Examples fed_synth_fast

/] ®=:

shortcuts (2] How to Add [#] what's New

probable TssUes

rneed Lo fdve more samples per clock period

Warning:

In 'Latch.inp': clk transitions occurred in two consecutive samples

or, clk is out of its range:

=1l 0= Clkies 1.0

clk = -~0:044, previclk = =4.077
probable issue:  nesd to have more samples per clock period
Warning in Latch.inp: 1in is constrained to be -1.0 == in <= 1.0
in this case, in = 4.077
Warning in Latch.inp: 1in is constrained to be -1.0 == in <= 1.0

in this case, in = -4.077
wWarning in Latch.inp: in is constrained to be -1.0 == in «= 1.0
in this case, in = -4.077

Warning in Latch.inp:  in is constrained to be -1.0 == in <= 1.0
in this case, in = 4.077
...... 10% completed ......
...... 20% completed ......
...... 30% completed ......
...... 40% completed ......
...... 50% completed ......
...... B60% completed ......
...... 70% completed ......
...... B80% completed ......
...... 90% completed ......

Simulation Completed for Alter Run O

kKA Kk Kk R ke Cppsim run comp1eted| ok ke A R R R R
e

4 suan|

e Viewing or postprocessing of signals is easily achieved with the Hspice Toolbox commands,
which are accessed by typing the following command in Matlab:
o0 addpath(*/u/CppSimShared/HspiceToolbox”)

<A MATLAB

Eile Edit Debug Deskiop Window Help

0 @| & By @ LR RN | E ﬁ ‘ @ ‘ Current Directory,  fexportfhomedfperrott Y ppSimfSimRuns /Synthesizer_Examplesfsd_synth_fast !|J

Shortcuts (2] How to Add (2] What's New

...... BU% completed ......
...... 70% completed ......
...... 80% completed ......
...... 90% completed ......

Simulation Completed for Alter Run O

HAKK AR AR AR RRNA AR AR CppS-im run COmp]etedI. B RS TR
»> X = loadsig('test.tri');

>» plotsig(x, 'vin')

>» vin = evalsig(x, 'vin');

== vin(l:10)

ans =

-0.0007
-0.0021
-0.0034
-0.0048
-0.0062
-0.0075
-0.0085
-0.0102
-0.0116

=

4 stan|
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Setting CppSim simulation parameters for a given run

Simulation parameters for individual simulation runs are set in a file named test.par within your
CppSim/SimRuns/ directory structure. The test.par file can be edited directly, or accessed using the
CppSim/VppSim interface.

e Assuming that you have already opened the sd_synth_fast schematic view and its
corresponding CppSim/VppSim GUI window (as described in the previous section), then
push the Edit Sim File button within the CppSim/VppSim GUI window. In the case that
there is no simulation file available, pushing of Edit Sim File creates a new one.

CppSim mode --- cell: sd_synth_fast, library: Synthesizer_Examples g|

Close | Kill Run Synchrum’;e Edit 3im File I:Iéﬂist Only | Compile/Run Help
LT Y § 1

Mode: AMS with VppSim modules VppSim 4 CppSim

T FESSE |

Sim file;  test.par

Result: I

e A text Editor window should appear as shown below.

0 Notice that the number of time steps, the time step value, and the signals to be probed

are all specified here.

0 To change any simulation parameters, modify them within the editor and then save the

changes before your next run.

emacs@cannonmtn. mit.edu E‘E‘B|

File Edit Options Buffers Tools Help

D@ x O@F 9 4 WG HE?

% Bom_sim_steps: 1. Z2e6

Ts: 1/400s6

/f probe nodes for examining transient hehawvior
output: test end sample=Z200e3

probe: out ref win pfdout sd_in div_wal xilZ xor_out

/f probe node for examining noise performance
output: test noise start_sample=200e3
probe:  noiseout

global _param: in_gl=92 31793713 delta_gl=5.0 step_time_gl=100=3+Ts
Ffglobal_param: in_gl=92.1 delta_gl=0.0 step_time_gl=100=3+Ts

#
--:-- test.par (Fundamental) --L1--A11-————————————— - ____ |
For information about the GNU Project and its goals, type G-h C-p.

12



Examining existing CppSim modules

Within the CppSim framework, CppSim modules are placed within the Cadence design hierarchy as

standard text files. Creation of their schematics, symbols, and parameters follows standard
conventions for the Cadence package. Here we view the different components of an example cell that

has already been created.

A. Starting Cadence

e Be sure to start Cadence within the ~/CppSim/cds directory. This is necessary in order to
access the appropriate cds.lib file and .cdsinit file available in that directory. Experienced

Cadence users can move these files to a different directory of their choice, and start

Cadence there.

o cd ~/CppSim/cds

o 1icms & (or virtuoso & for Cadence 6)

B. Examination of the cellviews of an existing CppSim module

e Within the Cadence Library Manager, double-click on the cppsim view of the
leadlagfilter cell within the CppSimModules library.

Library Manager: Directory ...xport/home0/perrott/VppSim/cds

AMS Examples
COR_Examples
CppSimModules
OFE_Example
DLL_Examples
GMSK_Example
0CW_ETT76_Homework
OFDOM_Example

0ffset Comp_Example
OpticalPLL_Example
Synthesizer Examples
System0FDH

WESynth Example
analogLih

hasic

cdsDefTechlLib
connectLib

Messages

Deletion of 1 cell done

File Edit View Design Manager

Show Categories Show Files
Library Cell
CppSinModules fleadlagfilter

int to non neq double
integrator

inw

latchl

leadlagfilter
Limitamp

lpf first order

MIKEL

mult_noise

multiplier

T

nand2

noConn

noilse

noise_1f
non_neqg_double to_int

Oeleted cell ‘CppSimModules/accumulator?’

4

View

Help

cppsim

Py
Awhy

TR T

FEREIN . wnnn

schematic
symhol
vppsim

e An editor window should appear with the CppSim module code, as shown below.
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0 Notice the template description of a CppSim module, which is described in fuller
detail in the CppSim Reference Manual. The following sections comprise a
CppSim module description file:

= module — the name of the CppSim module

= description (optional) — a high level description of the module

= parameters — module parameters that can be set in the netlist editor

» inputs — inputs to the module

= outputs — the module’s outputs

= classes —a list of CppSim class instantiations the module will use

= static_variables — variables that will preserve their state for the lifetime of
the simulation

= init— C++ code to initialize the static variables and outputs

= code — C++ code that governs the behavior of the module

= end (optional) — C++ code that will be executed at the end of the simulation

0 You may close the editor once you have examined its contents.

emacs@cannonmtn.mit.edu

File Edit Options Buffers Tools Help

Cwx 0B F e BRG D ? |

3 module: leadlagfilter

parameters: deowble fz, double fp, double gain

inputs: dovhle in

outputs: double out

static_wariables:

classes: Filter filt("1+1/(2+pi+f=)s", "C3*s + CI/(E+pi+fp)+5~2", "C3, fe, fp. Ts". 1/ @
€ gain, fz, fp, Ts)

1nit:

code:

filt. inpiin);

out = filt. out;

4
-—:-- text.txt I e e e — — -|I

Within the Cadence Library Manager, double-click on the schematic view of cellview
leadlagfilter within the CppSimModules library.

14



File Edit View Design Manager Help
Show Categories Show Files
Library Cell View
oppSintodules feadlagfilter cppsim
BMS Examples int_to_nen neg double Jeppsin
CDR_Examples integrator t:::.§91.1§11_1§1_;]:_§::4
CppSimModules inw symbol
IFE_Example latchl vppsim
DLL_Examples leadlagfilter
GMSE, Example limitamp
OCW_ETTE_Homework lpf first order
OFCM_Example mixer
0ffset Comp Example mult_noise
OpticalPLL_Example multiplier
Synthesizer Examples T2
Systen0FDM nand2
WESynth Example noConn
analogLih noise
hasic noise 1f
cdsDefTechLib non_neg_dowble_to_int
connectLihb
Messages
Deleted cell ‘CppSimModules/accumulatorZ’.
Deletion of 1 cell done.

e A schematic view should appear as shown below.

o0 Note this schematic only has input and output pins since it is represented by
CppSim module code. However, it could also contain instances and circuit
elements. In such case, CppSim can still represent the block as CppSim code, and
thereby ignore the instances and circuit elements within the block. This feature
allows one to represent an existing circuit with corresponding CppSim behavioral
code without having to make any modifications to the circuit schematics.

Virtuoso® Schematic Editing: CppSimModules leadlagfilter schematic
Cmd: Sel: 0

Tools Design Window Edit Add Check Sheet Options

AR &K

HEF Imouse L: schSingleSelectPti)

g E |2

M: schHiMousePoplUp () E: schEcomFit{l.0 0O 9}

15



Within the Cadence Library Manager, double-click on the symbol view of cellview
leadlagfilter within the CppSimModules library.

Library Manager: Directory ...xport/home0/perrott/VppSim/cds

File Edit View Design Manager Help
Show Categories Show Files
Library Cell Views
ppSimdodules fleadlagfilter cppsin
BMS Examples int_to_nen neg double cppsim
COR_Examples integrator Jschematic
CppSimModules inw Q:::.§ _gl__::b
DFE_Example latchl vpp31m
DLL_Examples leadlagfilter
GMSE_Example Limitamp
OCW_6776_Homework lpf first order
OFIM_Example mixer
0ffset Comp Example mult_noise
OpticalPLL_Example multiplier
Synthesizer Examples T2
System0FDM nand2
WESynth Example noConn
analoglib noise
hasic noise 1f
cdsDefTechLib non_neg_dowvble_to_int
connectLih
Messages
Deleted cell ‘CppSimModules/accumulatorZ’.
Deletion of 1 cell done.

A symbol view should appear as shown below.

0 Notice that this symbol has three parameters associated with it: fp, fz, and gain.
The statements shown here are used to display the value of the parameter. Creation
of the parameters are achieved by using the CDF tool within the Cadence CIW
window, and discussed shortly.

0 Note also the following conventions in creating CppSim symbols:

N~ WNE

9.

Place pins and external shapes on grid.

Space the pins at least one grid away from the edge of the shape and other pins

Pins should be square with no legs (logic gates, etc. can be exceptions)

Shape outline should conform to visible shape (not outside text, etc.)

Justify all parameters, partnames, and instancenames to centerLeft

[@partName] should be placed over the upper left of the shape, justified with the left edge
[@instanceName] should be to the right of the bottom right shape corner

parameters should be below the bottom left shape corner, with multiple parameters spaced one
grid apart

All text size should be 0.0625 in stick font (default)

10. Write units whenever possible (i.e., Hz) for parameters
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Virtuoso® Symbol Editing: CppSimModules leadlagfilter symbol
Cmd: Sel: 0
Tools Design Window Edit Add Check Options

M: schHiMousePoplUp () R: geScroll{nil "s" nil)

.\. monze Le: mouseSingleSelectPt

>

e Within the Cadence Library Manager, double-click on the vppsim view of cellview
leadlagfilter within the CppSimModules library.

Library Manager: Directory ...xport/home0/perrott/VppSim/cds

File Edit View Design Manager Help
Show Categories Show Files
Library Cell View
oppSimdodules fleadlagfilter cppsin
BMS Examples int to_non neq_double cppsim
COR_Examples integrator schematic
CppSintModules inw Lo IOl ey,
DFE_Example latchl ;: vppsin :-
DLL_Examples leadlagfilter Foffeanmnnnnn®®
GMSE_Example Limitamp
OCW_B776_Homework lpf first order
OFOM_Example mixer
0ffset Comp Example mult nolse
OpticalPLL_ Example multiplier
Synthesizer Examples T2
System0FDM nand2
WESynth Example naCorn
analoglib noise
hasic noise 1f
cdsDefTechLib non_neg_double to_int
connectLihb
Messages
Deleted cell ‘CppSimModules accumulator”.
Deletion of 1 cell done.

e An editor window should appear with the VppSim module code, as shown below.
o Note that this code was previously auto-generated using the AMS with VppSim
Modules option within the CppSim/VppSim GUI window.
0 Note that the vppsim code corresponds to a Verilog-AMS module, and that it
consists of a Verilog-AMS wrapper that calls the PLI function $leadlagfilter(...).
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This PLI function is automatically created when using the AMS with VppSim
Modules option within the CppSim/VppSim GUI window, and included by using
the loadplil option within the Elaborator Options interface of AMS.

0 More details of including VppSim modules within AMS are discussed later in this
document.

emacs@cannonmtn.mit.edu E|E|z|

File Edit Cptions Buffers Tools Help

Cwx 0& 5 ¥ L BRI HE ?

N B/SSSSA A muto-generated from CppSim module S/ /55000
FEAAAAAAASY WOTE . Do not modify this file! S//777777777
S Instead, modify the associated CppSim module /77777

module leadlagfilter{in, out);

parameter fp
parameter fz
parameter gain
input in;
output out;

0.00000000e+00;
0.00000000e+00;
= 0.00000000e+00;

wreal in;
real in rv;
wreal out;
real out_rv;

asslgn oukt = ouk_rv;

initial
begin
assign in Iv = in;
end

always
begin
#1
$leadlagfilter_cpp(in_rv, out_rv, £p, fz, gain);
end

¢ endmodule
--:-- werilog.vams (Fundamental) —-L1--Top--—==—=—— == - — oo e |
For information about the GNU Project and its goals, type C-h C-p.

C. Examination of the CDF parameters of an existing CppSim module

e Within the Cadence CIW window, click on Tools->CDF->Edit.

icms - Log: /fs/cannonmtn/home0/perrott/CDS.log |'_ ||‘D|§|
File Tools | Options Help ‘ 1
Extrz Conversion Tool Box... nematic! 5
Schen ELIOCS.

wgpg  Lbrary Manager...

Lozdi Library Path Editor...

L0383 forilog Integration
YHDL Tool Box...
Synopsys Integration...
Technology File Manager-...

hematic" sawed.

Display Resource Manager...
Analog Environment
Wi

RCELELED ea,
CDF o Eait.. 9 .
I— AMS < Copyns”
TR “ Delete...
MOUZE SKILL Development... scale Factors... i
> P ——
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e Within the Edit Component CDF window that pops up, select the CDF Type to be Base,
and the Library and Cell names to be CppSimModules and leadlagfilter, respectively.

Edit Component CDF

0K ‘Cancel| H.pply| seman

= P "ugy, ‘
CDF Selection 4 cell . Library CDF Type %, Base | o |+
.."------"“

Help|

Lannn TR,

Library Hame .."'l CppSimModuled ‘e,

AT [N

e — ‘.0. leadlagfilter R
Browse e

File Hame l
Load | Jave | File Hame Select | Change Directory
Component Parameters

Name Add | Edit | Move Select To Delete

fp i J

fz l -

gain l -

e Click on Edit within the Component Parameters section of the above window. An Edit
CDF parameter window should appear as shown below.
o0 Take careful note of the options shown in the form below (i.e., paramType,

parseAsNumber, etc.). These same option settings must be used for ALL CppSim
modules.

Edit CDF Parameter g

0K ‘Cancel‘ Apply ‘ Helﬂ
Choose Parameter fp -
paramType string
parsefsHumber yes
units don'tuse
parseAsCEL yes
storeDefault no =
name IfP
prompt |fl=.§.
choices l
defValue l —
use l
display Lk
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Creating new CppSim modules

This section will describe how to create new CppSim modules. It is assumed that you have already
read the previous section which describes the basic structure of CppSim schematics, symbols,

parameters, and code.

A. Starting Cadence

e Be sure to start Cadence within the ~/CppSim/cds directory. This is necessary in order to
access the appropriate cds.lib file and .cdsinit file available in that directory. Experienced

Cadence users can move these files to a different directory of their choice, and start

Cadence there.
o cd ~/CppSim/cds
o 1icms & (or virtuoso & for Cadence 6)

B. Creation of new Cadence library

e Select File->New->Library within the Cadence Library Manager.

Library Manager: Directory ...xport/home0/perrott/VppSim/cds

File Edit View Design Manager

Hew . " |Library... [
Aty npamunn®
S .
s {Head- OniYE Y carsaney
Load Defaults...

Save Defaults...

Open Shell Window  “p
Exit b
GHSE Example
OCW_BT76_Homework
OFDM_Ex=mple
0ffset_Comp_Example
OpticalPLL_Example
Synthesizer Examples
SystemlFDOM

WESynth Example
analoglib

hasic

cdsDefTechLib
cornectLib

Messages

Log file 1z "/esport/homel/percott/VppSin eds/libManager. log".

Help

View

L OX

e In the window that appears, name the library MyCppSimLib. After pressing OK,

designate that you do not need a techfile within the form that appears.

C. Creation of a new CppSim module schematic

e Select MyCppSimLib within the Cadence Library Manager and then select File->New-

>Cell View.

e In the window that appears, choose the Cell Name to be my_cppsim_module and then

press OK.
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Library Manager: Directory ...xport/home0/perrott/VppSim/cds g@g|
Help

Fle Edit View Design Manager

New iy, |

v o

----- oo ,'EE_"_‘:ﬁf_"f'."-'::all View
s {Head-Oni¥: Y category...

Load Defaults...
Save Defaults...

Open Shell Window  “p

Exit b
GHSE Example
MyCppSinLib
OCW_E776_Homework
OFDM_Ex=mple
0ffset Comp_ Example
OpticalPLL_Example
Synthesizer Examples
SystemlFDM

WESynth Exzmple
=nalogLih

hasic

cdsDefTechLib

Messages

Log file is "/Jexport/homel/perrott/¥ppSinscds,/libManager. Log".
[freated new library "MyCppSimLibh" at /fs/carnnommtn/homel/perrott,/VppSim/cds/MytppSimLlih.

Within the newly opened schematic window, create 2 input and 1 output pins named inputl,

input2 and output, respectively. Attach noConn instances from the CppSimMaodules library
to each of the pins in order to avoid warning messages when you save the schematic. Here is a

list of Cadence command shortcuts that may be helpful to you:

0 i -add instance of module

O p - add input/output pin

0 w —add wire

o | —add label

0 q - viewl/edit object parameters
O r -—rotate object

0 Delete — delete object

O u -undo

o f —zoomfit

0o [ —zoom out

0 ] —zoomin

0 Arrow keys — pan up/down/left/right
0 S —save

o]

F7 — close window

Press the check-and-save button to save the schematic. Upon completion, your schematic

should appear as below.
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i ¥irtuoso® Schematic Editing: sbg_sample_01 test_module schem =0 ﬂ
Cmd: Sel: 0 q

Tools Design Window Edit Add Check Sheet Options Help

€& K

P
2.

0
‘_N

k |mouse L: schSingleSelectPt() M: schHiMousePopUp()

F: schHiCheckandSawe ()

3

D. Creation of a new CppSim module symbol

Within the schematic window, select Design->Create Cellview->From Cellview as shown
below. Press OK on the forms that follow.

Virtuoso® Schematic Editing: MyCppSimLib my_cppsim_module schematic E
2

Cmd: Sel: 0
Tools Design |Window Edit Add Check Sheet Options Help
Check and Save X
E/ Save (not needed) 3
& Save As... 3
@ Hierarchy
R ||| D +*"" From cellview... |
B "= From-Ain Listz."
@2 Open... From Instance... |
Dignand Bdits —m
s || Make Read Only
15 I probe
e || POt
‘I>..° Renumber Instances...
7
mouse L: schSingleSelectPt() M: schHiMousePopUp () E: schHiCheckandSave ()
»

A default symbol window should appear. We will make a few cosmetic changes, and then add
text for parameters.
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e Asdiscussed in part B of the previous section, it is nice to follow certain cosmetic rules when
creating symbols. Following those rules, we adjust the symbol drawing and add parameter
text as shown below. Be sure to save the symbol once you have completed your changes.

Evirtuoso@ Symbol Editing: sbg_sample_01 test_module symbol - |EI|1|
Cmd: Sel: 0 B
Tools Design Window Edit Add Check Options Help
&
@2
=
&2
=9

\\k mouse L: mouseSingleSelectPt M: schHiMousePopUp () F: schEoomFitil.0 0.9}

>

E. Creation of new CppSim module parameters

e Within the Cadence CIW window, select Tools->CDF->Edit.

icms - Log: /fs/cannonmtn/home0/perrott/CDS.log

File Tools | Options Help | 1
& Conversion Tool Box... Lon information ...
Ze splay information ...

"y Library Manager...

Library Path Editor...

LibrEVErilng Integration nest for cell "MyCppSimLib my cppsim_module®.
VHDL Tool Box...

Synopsys Integration...

Technology File Manager...

Display Resource Manager...

Analog Environment

dEE
L e,
CDF . Edit...
] AMS Copy...
MOuSE o Delete... MousePopUp () R: schHiSaveCellView()
SKILL Development... Scale Factors...

¢ Inthe Edit Component CDF window that appears, choose the CDF Type to be Base, and
then enter MyCppSimLib and my_cppsim_module as the Library and Cell names,



respectively. (NOTE: you may also click “Browse” and locate the module graphically rather
than typing in the name)

Edit Component CDF §|
OK | cancel| Apply Help
PP S
- - ~
CDF Selection 4 Cell . Library CDF Type *+., Base | &
gunuEEEEg ", LER R0
.* Yo,
Library Hame .| MyCppSinLib %
[ | n
Cell Hame % Imy_cppsim module  f
”.. “‘0
Browse AL
File Hame
Load | Save | File Name Select | Change Directory
Component Parameters
Name Add Edit. Move Select To Delete
Simulation Information
Edit
UltraSim "in" "out’

e Click on the Add button within the Component Parameters section of the above window.
Within the Add CDF Parameter window that appears, make the selections and form entries
as shown below. Press OK when you have completed the changes. (NOTE: remember to
always use these settings for paramType, parseAsNumber, units, parseAsCEL, and
storeDefault)



}{'.ﬂdd CDF Parameber =

oK | cancel| apply | Help |

Add After Parameter As First Parameter — |

paramType string . |
parseAsHumber  yes
units don’t use
parseAsCEL yes

storeDefault don’t use . |

name \ampl]

prompt amp 1]

defalue

use

display [

dontSave | _

Within the Edit Component CDF window, click on Add again within the Component
Parameters section.

Edit Component CDF g|
OK |Cance|‘ Apply | Helﬂ
CDF Selection 4 Cell . Library CDF Type Base =
Library Name [HyCppsinLil |
Cell Hame |my_0ppsim_m0 duls
Browse B
File Hame [

Load | Save | File Hame Select | Change Directory

Component Parameters

o Wa
Hame i: Add ‘:- Edit Move Select To Delete

L]
"taawmanunt®

fx l -

Simulation Information

Edit |

Within the Add CDF Parameter window that appears, make the changes as indicated below.
In particular, be sure to choose the parameter to be added after parameter ampl. This eases
the editing of parameters in schematics by having the order of parameters listed in the symbol
match that of the parameter edit form. Press OK when you have completed the changes
below, and then OK in the Edit Component CDF window.
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»¢ Add CDF Parameter x|

oK | Cancel | Apply | Help
Add After Parameter amp1 = —
paramType string
parseas Humber yes
units don’t use
parsefAsCEL yes
storeDefault don’t use
name |3-TﬂP"4f.
prompt Iampz
defvValue l
use l
display i B
dontSave i

F. Creation of new CppSim module code

e Within the Cadence Library Manager, select MyCppSimL.ib and then File->New->Cell
View as shown below.

Library Manager: Directory ...xport/home0/perrott/VppSim/cds | L ||D ||?|

I File Edit View Design Manager Help
T T

I ew = 1Lkhraqﬁ-...___.

] e “0 .

2pen %0 Coll View.. oy Vo

Open (Read-Onl A s rrE s -

pen (R ¥) Category.a - cppein nodulsee, feymbol

Load Defaults... = T .

; Defaults 5 || my_cppsin_module 5 schematic

Save Defaults... ..... “““‘ aynbol

Open Shell Window  “p BELEEREREEL LA

Exit ~y

GHESE_Example

MyCppSinLih

0CW_6776_Homework
0FDM_Ezxample
0ffset Comp Example
DpticalPLL_Example
Synthesizer Examples
SystemOFDM

WESynth Example
analogLib

haszic

zdsDefTechLik

o
M ges

Log file is "/export/homel percrott/WopSim cds/libManager. log". —
[Lreated new library "MyCppSimLib" at /fs/canncrmtn/homel/perrott/VppSim/cds MyCppSimLib.




e Within the Create New File window that opens, select Text-Editor as the Tool.

Create New File R|
OK | Cancel | Defaults| Help

My CppSimLib =

Library Name

Cell Hame my_cppein Jrodule

View Name |3c:hematic_:f_

Tool Composer- Schematic| ﬂ
) Composer- Symbol
Library path file Graphics- Editor
tn/homel fpero Hierarchy - Editor
ModelWriter
= * " BpectigHD=Editor
S,  Text-Editor o
O .
VHDE-Bditol"
VHDLAMS- Editor
Verilog- Editor
VerilogA- Editor
VerilogAMS - Editor
Virtuoso

Litf

e Designate the View Name to be cppsim, and then push OK. (NOTE: this is where it is
important to have your EDITOR environment variable set to a graphical editor)

Create Mew File R|
oK ‘ Cancel | Defaults ‘ Help
Library Hame MyCppSimlib |
Cell Name LT&WW:{“QCI“IB
.* Y
* "
View Hame®, ICPPSH“ K |
Seny "n . E- D
Tool “Tekt= Editor = |
Library path file

|.tn,fhomeﬂ,-’perrotthppSim,-"cds,-"cds. lik

A blank Editor window should appear, within which you should fill in the CppSim module
description. Enter the following description:



module: my_cppsim_module
description:
parameters:
double ampl;
double amp2;
inputs:
double inputl;
double input2;

outputs:
double output;

classes:
static_variables:
init:

code:
output = ampl * inputl + amp2 * input2;

end:

G: Testing your new CppSim module
e From the Cadence Library Manager, create a new schematic Cell View named top_level

e Build the following structure in the top_level schematic and use it to test the module you

created using the procedures described in previous sections: (NOTE: all modules that are not a

part of your library can be found in the CppSimModules library)
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n\\'irtunso[ﬁ] Schematic Editing: shg_sample_01 top_level schematic -0 ﬂ
Cmd: sel: 0 4

Tools Design Window Edit Add Check Sheet Options Help

LA & E

.E: [ h B} t‘-::l ﬂ'—t .

mouse L: schSingleSelectPt() M: schHiMousePopUp () E: schHiCheckandSawe ()
=

»

VppSim Simulations

VppSim provides translation of a CppSim simulation to Verilog code combined with PLI modules so
that ncverilog (or Icarus Verilog) can be used as the simulator. One can get a sense of how it works
by examining a tutorial for MIT class 6.973 (taught by Vladimir Stojanovic) which is available at
http://www.cppsim.com. Documentation for the VppSim tool will be expanded in the future.

Incorporating VppSim modules within AMS

CppSim modules can also be used within AMS, so that seamless co-simulation can be achieved with
SPICE, Verilog, and VHDL modules. To do so, the CppSim modules are embedded within Verilog-
AMS wrapper code that allows them to be treated as standard Verilog-AMS modules. The auto-
generated Verilog-AMS modules are referred to as VppSim modules. It is important to realize that
VppSim modules directly execute the C++ code corresponding to their respective CppSim module —
no translation is done. Rather, the C++ code is simply wrapped within a Verilog module to allow
seamless incorporation within the Verilog and AMS simulation environments.

A. Starting Cadence
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e Be sure to start Cadence within the ~/CppSim/cds directory. This is necessary in order to
access the appropriate cds.lib file and .cdsinit file available in that directory. Experienced
Cadence users can move these files to a different directory of their choice, and start
Cadence there.

o In Linux shell window:
> cd ~/CppSim/cds
> icms & (or virtuoso & for Cadence 6)

B. Opening AMS Example using VppSim modules

e Double-click on the config view of the ams_test cellview within the AMS_Examples library
in the Cadence Library Manager.

Library Manager: Directory ...xport/home0/perrott/VppSim/cds 5 @ﬁ|
File Edit WView Design Manager Help
Show Categories Showr Files
Library Cell View
AMS Examples fams_test config
AMS Examples ams_test .“"config ...:.
COF_Examples cds_glokbals ‘el schenatins®
CppSimModules

ILL_Examples
GMEEK_Example
OCW_6TT6_Homework
OFDM_Example
0ffset_Comp_Example
OpticalPLL
Synthesizer Examples
SystemOFOM

WESynth Example
analogLihb

hasic

cdsDefTechLib
connectLib

gpdk180

Messages

Log file is "/fexport/homel/perrottVppSimScds/libManager. log".
_ & File-:0pen 1s already in progress, please wait

e Click the yes radio buttons on the resulting dialog box.

Open Configuration or Top CellView g

OK | Ccancel Help

Open for editing
Configuration "AM3_Examples ams_test config” & yes no

Top Cell View "AMS_Examples ams_test schematic” ¥ yes no

e Within the resulting schematic window, take note of the following items:
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(0]

(0]

W2E modules: translate from wreal signals (i.e., double-valued signals within the
Verilog-AMS environment) to electrical signals (i.e., SPICE signals).

E2W modules: translate from electrical signals (i.e., SPICE signals) to wreal signals
(i.e., double-valued signals within the Verilog-AMS environment).

vco and Ipf_first_order modules: CppSim modules that are represented by their
vppsim view within the AMS simulation.

RC networks: examples of SPICE-level components.

Note that the W2E and E2W modules could be automatically inserted by AMS through proper
set up of the AMS configuration. Here we show these translation modules for simplicity in
illustrating the key ideas of the example.

Virtuoso® Schematic Editing: AM5_Examples ams_test schematic Config: AM5_Examples ams_test co... E

P
/%

0
[X)

Cmd:
Tools Design Window Edit Add Check Sheet Options

<% K

J----k mouse L: schSingleSelectPt()

Sel: 0

M: schHiMousePopUp () R: geScroll(nil "s" nil)

e Click on Options->CppSim/VppSim within the resulting schematic window in order to bring
up the CppSim/VppSim GUI window.
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Virtuoso® Schematic Editing: AMS_Examples ams_test schematic Config: AMS_Examples ams_test co... g
Cmid: Sel: 0
Tools Design Window Edit Add Check Sheet Options
B Display...
B Select Flter...
B Check... :
BB Check Rules Setup... R
B Tool Alter... S
B Save Defaults...
j Load Defaults...

€& K

)
5

n
™

nil "s" nil)

i

J % |mouse L: schSingleSelectPt() M: schHiMousePopUp () E: geScroll

>

C. Automatic generation of VppSim modules and associated PLI code

e Click on the AMS with VppSim modules radio button within the CppSim/VppSim GUI
window, and then press the Compile/Run button.

0 The value of Ts should correspond to the time step associated with #1 within the
Verilog portion of the AMS simulation. To explain, VppSim modules execute their
code within Verilog always loops that repeat every #1 time step of the Verilog portion
of the simulation:

always begin

#1
$cppsim_module_code(...)
end
For the given example, the default value of 10e-12 is correct (i.e., no need to change

the value).

0 Note that the above convention may be changed in the future in order to allow more
flexible timing of VppSim modules.

0 At completion of the Compile/Run command, PLI code corresponding to the CppSim
modules within the schematic has been automatically created and compiled. This code
will be included in the AMS simulation run, as discussed shortly.

32



AMS mode --- cell: ams_test, library: AMS_Examples

.

Cluse| Kill Run‘ Synchmnize| Edit. 5im F|Ie| Hetlist Only-i Cumpile!HunL-

AT T

Mode: 4 AMS with VppSim modules - ¥pp3Sim - - CppSim

Ts: | le-1%

Sim file: WA |

Result: goo -m32 -pipe -0 -fPIC -c -o weriuser.o -Ifopt/cadence/IUSSS/tools/incl —

g++ -m32 -fPIC -c -o cppsim modules. o -0 -Ifopt/cadence TUSSS toolsAncl
g++ -m3Z2 -fPIC -o cppsim_classes. o -c /u/VppSimShared/ConmonCode /cppsim_
g++ -m32 -fPIC -shared -o cppsim_modules. so weriuser. o cppsim modules. o

*hiddddbdddrtrdtidtd OQoppilation of ¥ppSim modules completed| ++dsdedrdsss

Mote: include this PLI code in Werilog(AMS) using option:
-loadplil SVEPSIM/AMS/AMS Examples/ams_test/cppsim modules. so:cpp_hoot

FEEEEkLEEbELbE bbb rbEL b E L L L EEE TIone | FEhEEErE L E LA L AL LA L E LA L LS

[
1 ]

D. Setting up AMS Simulation within the Cadence Hierarchy Editor

e Click on Plug-Ins->AMS to add the AMS menu item in the Cadence hierarchy editor.



| Cadence® hierarchy editor: (AMS_Examples ams_test config)

File Edit View Flig-Tis | Help
DFEA NP -~ S0 EEE R
~Top Cell

Library: lAMS_Examples Cell: |ams_test view: |schematic Open |

~Global BEindings

Library List |CppSimMDduIes analoglib hasic

Yiew List |schematic wirilog symhbaol

Stop List  [symbol spectre

~Cell Bindings

Library | Cell | Yiew Found [ View to Use | Inherited Yiew List |
AMS_Examples arms_test schematic schematic werilag sy,
CppsimModules  E2W werilogams verilogams schematic werilag sym...
CppsimModules  W2E werilogams wverilogams schematic werilag sym...
CppSimMadules  Ipf_first_order WHSim WpRSim schematic warilag swm...
CppSsimModules  wto WS WS schematic werilag sy,
analoglib cap syrmbol schematic werilog sy
analoglib res symbol schematic werilag sym...

~Messages
FESTRICTED FILHTS MNOTICE (SHORT FORM} -
Usejfreproduction/disclosure is sulaject to restriction ]
et forth at FAR 1252.227-19 ar its equivalent. B
Artermpting 1o lock configuration (AMS_Examples ams_test config). —]
Nnened the confinnrating CAMS Fyammles arme test confinh hl

IReady... |Fi|ters QFF |NameSpace: CDEA

e Click on AMS->Design Prep... within the Cadence hierarchy editor in order to open the
AMS Design Prep dialog box.



| Cadence® hierarchy editor: (AMS_Examples ams_test config)
File Edit View AMS| Plug-Ins Help
Y M@ [ [ RunDirectory.. =]

~Top Cell odptions s2ese,, b
T s it
Library: |EES_E}{E Global Signals... 1 |ams_test Yiew: [schematic apen |
Design Variahles...
Analog Models...

~Global Eindings—

Library List |CpE Save/Plot.. 5ic

View List: T Run Simulation...

Waveform Viewer...
Stop List  [¥M pirect plot.

~Cell Bindings—— Logfile Yiewer ]

Library | Cell | Yiew Found [ View to Use | Inherited Yiew List |
AMS_Examples arms_test schematic schematic werilag sy,
CppsimModules  E2W werilogams verilogams schematic werilag sym...
CppsimModules  W2E werilogams wverilogams schematic werilag sym...
CppSimModules  Ipf_first_order WP RSIm WRPSIm schermatic werilog sym...
CppSsimModules  wto WS WS schematic werilag sy,
analoglib cap syrmbol schematic werilog sy
analoglib res symbol schematic werilag sym...

~Messages
e - L R =
Agtempting to lock configuration (AM5_Examples ams_test config). —{
Qpened the configuration (AMS_Examples ams_test config). ||
IRENY--- Filters OFF |MameSpace: CDBA

e Click on Run in the AMS Design Prep dialog box.

AMS Design Prep g

vl Netlister Opti...l
) Incremental
@ All

[v] Compile Compiler Opt...I

' Incremental
) When netlisting

@ All cellviews
LU LN
o *

~
5 Run [: Cancel | Help |
’a 'y

e Upon completion of the Design Prep step, click on AMS->Run Simulation... within the
Cadence hierarchy editor.



="
~Top Cell

File Edit View | AMS |

Library: IEMS_E}{E

~Global Bindings—

Library List: |C sic
ry List [Cor save/Rip....,

Plug-Ins Help

Run Directory... =
Options 3

Design Prep...

Global Signals... Il |ams_test

View: |schematic

Open |

Design Yariables...

Analog Models...

View List  Fohio ! S'm“'a""_“_";_.':
Waverorm Viewer...
Stop List 51 pirect Plot...
~Cell Bindings—— Loagfile YViewer ]
Library Cell | Yiew Found View to lse | Inherited View List |
A5 _Examples ams_test schematic schematic werilog sym. ..
CppsimModules E2W werilogams wverilogams schematic werilog sym. ..
CppsimModules W2E werilogams wverilogams schematic werilog sym. ..
CppsimModules  Ipf_first_order wppsim VRPSim schematic werilog sym. ..
CppsimModules  woo wppsim VRPSim schematic werilog sym. ..
analoglik cap symbol schematic werilog sym. ..
analoglik res symbol schematic werilog sym. ..
~Messages
RLLLEIr LR FF=TT LR R T AT T Elhn = Ll e e L L B = A= R e —
module AM5_Examples. cds_glabals ams_test_config (up-to-date) —
arrars: 0, warnings: 0
Deszign preparation has completed succassfulhy

Ready...

|Filters OFF |NameSpace: COBA

Click on the Elaborator Options button within the AMS Run Simulation window that

appears.
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AMS Run Simulation
Simulation Setup | Host Setup |

Configuration;

Library |AMS_Examples  Cell [ams_test View |config

Global Design Data Module:

Library |AMS_Examples  Cell |cols_glabals View |ams_test_config

Connect Rules:

Library |connectlib Cell |[ConnRules_18Y_mid  View |connect

Simulation Shapshot:

Library | Cell |ams_test View [ams1132443571799
““ ................ ...
o Elaborator Options *  Simulator Options J Tran analysis stop time:
TP et [Lon
Analog Models Setup I Run Mode; GUI 'J
[¥] Run Elaborator [l Run Simulator

Save MNC commands to runElabSim and runCompileElabSim scripts

Run | cancel | Apply | Hewp |

Examine the various parameters specified within the AMS Options window that appears. In
particular, notice the following items:
0 Default timescale: 10ps/10ps
= This designates that the Verilog portion of the simulation assumes that the #1
time step corresponds to 10e-12. The setting of Ts within the
CppSim/VppSim GUI window was chosen to match this value.
o0 Additional arguments:
-loadplil $CPPSIMHOME/AMS/AMS_Examples/ams_test/cppsim_modules.so:cpp_bootstrap
= This includes the PLI code generated from the CppSim/VppSim GUI window.
Note that the CppSim/VppSim GUI window displayed this command so that
one could simply paste it into this location if needed.
Hit Cancel in the AMS Options window once you have examined the above. All parameters
were previously set for you in this case — we simply examined them for informational
purposes.

37



AMS Options

Categories:

D= Metlister

= Cormpiler

YWerilog
WHDL
Timing

SDF Annotation

Messages Errors
©= Sirmulatar

— Global Design Data

— Waveforms

Elaborator
om
Maximum number of errors: ] 50| -

Log file: Owerwrite log file vi

[Vl Update design units if needed

[_] Ignore source file timestamps when using -update

Default discipline: |logic

[ Use detailed uwﬂﬁﬁe' résdution
*

Default tlmesca‘g !10ps;10ps K]
*

¥ Allow undefined par‘hhfﬁers_:...-------"'"'""'"-------........____

[v] Additional argument§0 lPSIMjAMS;AMS Examples/ams_testfcppsim_modules. so; cpp I

0K Cancel Apply ] Help

E. Running the AMS Simulation within the Cadence Hierarchy Editor

Click on the Run button in the AMS Run Simulation window.
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AMS Run Simulation @

Simulation Setup | Host Setup |

Configuration:

Library [AMS_Examples  Cell |ams_test View |config

Global Design Data Module:

Library iAMS_ExampIes Cell |cds_g|0bals View |ams_test_config

Connect Rules:

Library |connecilib Cell [ConnRules_18Y_mid  View [connect

Simulation Snapshot

Library Cell |ams_test Yiew |am511324435?1?99
Elaborator Options ] Simulator Options i Tran analysis stop time:
|1on

Analog Models Setup l Run Mode: GUI Vi

[¥] Run Elaborator [¥] Run Simulator

| Save ] NC commands to runElabSim and runCompileElabSim scripts

suEEy
o* *e

*
" .
= Run + Cancel Apply 1 Help i
* ¥

T

F. Viewing Results within SimVision

At this point, the SimVision windows should appear. Select signals n0, n1, etc. in the Design

Browser window by pressing the button highlighted below.
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CF, Design Browser 1 - SimVision

- OX

File Edit Miew Select Explore  Simudlation  Windows o0 Help
GFF | 0 fhm Xy l@ﬂ+mm@IIIWi
I‘E r ITime.ﬂ.J =|D =lfps = fm'l A Search Times: | Value - | %@

0+0

‘“ -- il} {—1[

Value (as recarded) v

Erowse: I. all Availahle Data

j Options...l ﬁﬂ

-8 simulator

Hﬁ ams_test

----- ZE N1
----- IE N2
----- ZE N3
-2 B cds_globals

Leaf Filter: |

=

Al

o oo oo oo oo oo

v

-b Show contents: | In the signal list area v|

1= =

B 8 e 7 el o

®

|| 0% |1 ohject selected

Click on the button highlighted below to run the simulation.

CF, Design Browser 1 - SimVision

mpd

.my

File Edit Miew Select Explore  Simudlation  Windows Help
ﬁ@yfln cx | E By 8 X o2 ‘@-‘ﬂ+ SendTo:@wi
%NWHD =l = - e -

SEd0+0

‘“ ﬁﬁ[ ™ {—1[

Value (as recarded) v

Erowse: I. all Availahle Data

j Options...l ﬁﬂ

-8 simulator

E-LE ams_test

----- ZE N1
----- IE N2
----- ZE N3
-2 B cds_globals

Leaf Filter: |

=

Al

o oo oo oo oo oo

v

-b Show contents: | In the signal list area v|

1= =

B 8 e 7 el o

®

|| 0% |1 ohject selected
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e After expanding the time axis and fitting the y-axis to the waveforms, the results in the
Waveform window should appear as shown below.

£= Waveform 1 - SimVision

File Edit ¥iew Explore Format Simulation  Windows

Help
‘ ﬁ’; gyf‘[ wooox| & MW [ S HE.’ ‘ Txf,:’ “ %, + Send Ta: @ w i
‘ Search Mames: | Signal = l—j [ L &“ Search Times: | Value »
‘EJT””EAJ =|1D'DDD jlpsj fn"a'[ ﬂﬂ‘ n ¢ %1’} % § ‘ Time: S5 ID - 10,000ps j : ; ;

I Easeline = 0

Cursor-Baseline = 10,000ps

Mame w

0 ohjects selected
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