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1. Getting Start

® Copy the file need for Demo
% cp ~msic/Tools_Course/AMS_DEMO.tar

® Extract the archive

% tar xvf AMS_DEMO.tar
® Change the directory to working directory

% cd AMS_DEMO
® Start the AMS environment

% icms&
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2. Files Required for Simulation

® Environment Definition file
The hdl.var file sets options and switches used by the simulator.
Typical hdl.var file looks like :

SOFTINCLUDE /home/user/eda/solaris/cadence_2003/LDV/LDV40/tools.sundv/inca/file/hdl.var
# include default setup

DEFINE ncuse5x
# set library structure for 5.X. The 5.X format is a Cadence library standard directory structure,
# where each cell is reference by library.cell:view .

DEFINE cdslib ./cds.lib
# include libraries

Define NCVLOGOPTS -linedebug —messages
# tell ncvlog to compile the code in a manner that allows setting breakpoint in the analog and
# digital code in the Cadence AMS Simulator Windows

Define NCVHDLOPTS -V93 -linedebug —messages
# tell ncvhdl to compile the code in a manner that allows setting breakpoint in the analog and
# digital code in the Cadence AMS Simulator Windows

DEFINE WORK PLL_examples
# setting current working library

DEFINE MODELPATH ./model/logs353va.scs(tt)

# include models need for transistor level simulation

® Analog Primitive Table files
Cadence Verilog-AMS use an Analog Primitive Table file to
identify which devices are analog primitives or subcircuits rather
than Verilog modules. Use genalgprim command to create a
primitive table from an existing Spectre model file.

% cd model
% genalgprim logs353va.scs (or ./gen_apt instead)

® Connect module
Connect module connect analog and digital blocks to translate one
domain to the other. Connect module include a D-to-A converter
(logic2elect.v), a A-to-D converter (elect2logic.v) and a connecting
rule definition module (crules.v). Use ncvlog to compile these files.
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% ncvlog -ams -use5x ./connect_lib/crules.v

% ncvlog -ams -use5x ./connect_lib/elect2logic.v

% ncvlog -ams -use5x ./connect_lib/logic2elect.v
(or ./ compileConnect instead)
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3. Binding Cells for Simulation

In DFII window, create a new cell (File>new>cell view), as shown in Fig.
2.

icms - Log: fhome/userfcwfan/CDE log E]@
File | Tools Options Help | 1
| Hew Libi DESIGN SYSTEMS INC. ALL RIGHTS RESERVELD.
Fary... laTEMs Lehorataries INC.,
Open... Cellviews. | duced with permission.

geogran =nd online documentation are

" s

1 (TS tial information and may be disclosed/used only

: Export icense agreement controlling such use and disclosure.
RIGHTS NOTICE (SHORT FORM)

1 Refresh... closure is subject to restriction

d 2.227-19 or its equivalent.
)| 0D () e @(#)$CDS: icms. exe version 5.0.0 05/25/2002 12.34 (cds11520) $
! Close Daia... sub-version 5.0.0. 132 {32-bit addresses)

1 Defragment Data

1 -
) Exit...

ENDI OF SITE CUSTOMIZATION
Warning: Cannot convert string "-adohe-helvetica-medium-r-normal--0-100-75-75-p-0-i5088598-1" to type FonkStruct

1

mouse L: M E:

>

Fig.1 DFIl window

Choose the Tool to Hierarchy-Editor and fill in the Cell Name blank
with PLL.

“' Create New File -\
Ok Cancel | Defaults Help
Library Hame PLL_examples
Cell Name PLL;
View Hame config
Tool Hierarchy - Editor

Library path file
Jhome fuser fewfan/BMS_DEMO/cds. 1ik

Fig.2 Create a config view cell
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Click Browse button in New Configuration window

New Configuration

X]

~Tap Cell

Library: IF' LL_examples

Cell:

PLL

Yiew: I Browse .. |

—Global Bindings

Library List: I

View List: |

Stop List: |

—Description

OK | Cancel | |UseTempIate...| | Help |

Fig. 3 New Configuration window

Select PLL>schematic

Chooss the Top Cell

—Tap Cell
Library: IF'LL_exampIes
Cell: IF'LL
View: Isu:hemati-:
OK Cancel

—Browse

cd=. lib
&[] PLL_examples
& D_ff
& FPD
& PD_test
& PLL
& config
m =chernatic
A vco

Ell

Filters __. | Help |

Fig. 4 Select a cell for simulation
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Click Use Template button in New Configuration, select Name as AMS
as shown in Fig. 5.

[ 1
Ose Template
Template
Name: AMS - |

From File: I

oK | | Apply | Help |

Fig. 5 Use Template window

Right click the View Found, and select each cell with the cell view
shown in Fig. 6. The View to Use is the view used during simulation,

Cadence?hierarchy editor: New Configuration

BEX

Plug-Ins Help

File Edit WView

D d B E

Top Cell

© - 20 Emm

Library: |PLL_exampIes Cell: |PLL View: Ischematic

Open

Global Bindings

Library List: |basic

View List: |‘veri|ogams veriloga behavioral functional schematic symbaol
Stop List: yrbel
Cell Bindings
Library | Cell View Found View to Use Inherited View List

PLL_examples PL veriloga verilegams veriloga
PLL_sxamples FPLL schematic wverilegams verilega
PLL_sxamples WZ O wveriloga wverilegams verilega
FPLL_examples cp veriloga verilogams veriloga
FLL_examples div_4 symnbal verilogams veriloga
PLL_examples Ip_filter schematic verilegams veriloga
PLL_examples power_supply schematic verilegams veriloga
analogLib cap syrnbol wverilegams verilega
analogLib res syrnbol wverilegams verilega
analogLib wdo syrnbol verilogams veriloga
analogLib wpulse symnbal verilogams veriloga
Messages
O TS PO G TG T G oS TS TS S OS5 T T TS TS T T "
set forth at FAR 1252 .227-19 or its equivalent. —
FMP: Library physical path not found at line number 2

of file fhomefusercwian/AMS _DEMO/cds. lib
Created new configuration.

Ready._..

Filters OFF |CDEA

Fig. 6 Hierarchy-Editor

Chi-Wei Fan



Cadence?hierarchy editor: New Configuration {Save Needed)

ok

File Edit View

Plug-Ins

Help

D e nm(@p Em B

Top Cell

Global Bindings

Library: |PLL_exampIes Cell: |PLL View: Ischemﬁtic

Open

Library List: |basic

View List: tverilogams veriloga behavioral functional schematic syrmbal

Stop List: kymmbol

Cell Bindings

Library | Cell ¥iew Found Yiew to Use Inherited ¥Wiew List
PLL_examples FD wveriloga wveriloga werilogams veriloga
FPLL_examples PLL schematic verilogams weriloga
FLL_examples WCO werilega veriloga verilogams weriloga
FLL_examples cp werilega veriloga verilogams weriloga
FLL_exarmples div_4 werilog wverilog verilogams weriloga
FLL_exarmples Ip_filter schermatic schematic verilogams weriloga
FLL_exarmples power_supply schermatic schematic verilogams veriloga
anadloglib cap syrmbol verilogams veriloga
anadloglib res syrmbol verilogams veriloga
analoeglib wde syrmbal verilegams verilega
analoeglib wpulse syrmbal verilegams verilega
Meszages
DU e C LSl TR T IS S T "
Bound cell (PLL_sxarmples cp) to view "veriloga™. —
Eound cell (FLL_sxamples div_4) to view "verilog”.

Bound cell (PLL_sxamples Ip_filter) to view "schematic”.
Eound cell (FLL_examples power_supply) to view "schematic”.

Ready...

|/A Update Needed |Fitters oFF [cDEA

Fig. 7 Update the settings

Click on the update icon to save the settings.

Chi-Wei Fan




4. Running AMS Designer

In the Hierarchy-Editor window, click on Plug ins > ams. The AMS
toolbar menu will now appear towards the left on the menu bar as shown
in Fig. 8.

IE‘ Cadence?hierarchy editor: (FLL _examples PLL config) g@

File Edit WYiew AMS Plug-Ilns Help

Dl OB «~ 20 EE 5

Top Cell

Library: |F'LL_exampIes Cell: |PLL View: Ischematic Open

Global Bindings

Library List: |basic:

View List: t-.ﬂerilc:gams werilega behavieral functional sche|‘r|atic symbel

Stop List: EyTibol

Cell Bindings

Library | Cell View Found View to Use Inherited View List
PLL_esxamples PD werilaga weriloga werilogams weriloga
PLL_examples PLL schematic verilogams wveriloga
PLL_examples WSO weriloga weriloga wverilogams weriloga
FPLL_examples cp weriloga weriloga verilogams veriloga
PLL_examples div_4 werileg werilog werilogams weriloga
PLL_examples Ip_filter schematic schematic verilogams wveriloga
PLL_examples power_supply schematic schematic wverilogams wveriloga
analoglib cap syrmbol verilogams veriloga
analogLib nes syrnbol werilogams weriloga

analegLib wdc syrnbol verilogams wveriloga
andlogLib wpulse symnbol wverilogams weriloga

Messages
T LT P L SAaTTTETE T T T E

Bound cell (PLL_examples div_4) to view "verilog”.

Bound cell (PLL_examples |p_filter) to view "schematic”.
Bound cell (PLL_examples power_supply) to view "schematic”.
Sawed the current configuration to (PLL_examples PLL config).

FY

-

Ready._._ Filters OFF |[CDEBEA

Fig. 8 Hierarchy-Editor

Click on the AMS menu> Run Directory...
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AMS Run Directory

Run directory: Phome.l’user.l’cw‘fa niAMS_DEMOIFLL_run

Browse

Existing run directories:

[_] Always use this run directory for this configuration

Copy Run Directory Setup

From this run directory: |
Browse
Existing run directories:
Files to copy:
Copy: Do not copy:
A
La
OK | Cancel | Apply | Help |

Fig. 9 AMS run directory

A default run directory appear as $AMS_DEMO/ PLL _run, then click on

OK.

Run directory will receive:

simulation output files

log files produced during simulation flow
environment files related to form settings
waveform data

simulation control files

SimVision script files
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Pull down AMS>Options>Complier in Hierarchy-Editor window.
Use the Browse button under hdl.var file, select the hdl.var under

AMS_DEMO directory.

AMS Options

Categories:

@= VHDL
= Ela borater
= Simulator

Global Design Data

[Compiler

hdlvar file: [home/ussr/owfan/AMS_DEMOihd | var

Browse Edit

Exclude Libraries From Compilation

Library name:

[ compile digital HDL without “-ams" aption

oK | ‘ Apply ‘ Help |

L)
a
a

Fig. 10 AMS Options window

Click on Elaborator in AMS Option window, and modify it to

100ps/100ps.

AMS Options

Categories:

& Netlister
e vverilog-AMS

& Compiler

iwmogams
VHDL

Ol [ahorator)

O= Sirmulator

Global Design Data

Elaboratar

1=
Maximum number of errors: S0
Log file: Cverwits log file ¥

[¢l Update design units if needed

[0 Ignore source file timestam ps when using -update

Default discipline:  |iogic

[ Use detailed discipline resalution

Default timescale:  [100ps/100ps

[¥] Allow undefined parameters

[_] Additional arguments: I

oK ‘ Cancel ‘ Apply | Help ‘

Fig. 11 Setting timescale
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Click on Simulator>Analog Solver>Tran Analysis, enter 1u in the Stop
time field.

AMS Options

Categories:

o Netlister Tran Analysis

& verilog-AMS

- Cormnpiler
tVer\Iﬂg-AMS

VHOL Analysis title: |

= Elaborator

2= Simulator e (s M
Performance
C Interface
WMesssgesiEmors Error preset: mederate ¥

Analog Selver

G e R Additional options: |
OutputiDebug

L Clobal Design Data

oK ‘ Cancel ‘ Apply ‘ Help |

Fig. 12 Setting simulation time

Click on Analog Solver>Tran Analysis>Convergence/Accuracy
Modify Maxstep to 100p.

=

Categories:

ran Convergence/Accuracy

2 Netlister
‘!:,_VEr‘log,AMS Numerical Options
P- Compiler Integration method:  <Default valug> ¥ Cmin: 0.0
tVar\Iog-AMS
VHOL Step: kvalue defautted Maxstep: [100q]
2= E 3 borator
2 5imulator Relref: <Default valug> ¥ Lteratio:  |value defauited
Perfomance
C Interface Maxiters: 5
Messages/Erors
Analog Solver Initial Conditions/Nodesets
GRS e e Initial condition: sl -
QutputiDabug
M Arels Set initial conditions: [
tom,;ut Read IC from file: [

—Global D Dat
I [PETSE BT Browse Edit
Read nodesets from file: |

Browse Edit

Skipdc: no -

oK | Cancel ‘ Apply | Help ‘

Fig. 13 Accuracy setting
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Execute AMS>Design Prep in Hierarchy-Editor window, enable Netlist
- All and Compile — All and then click Run.

AMS Design Prep

[¥] Netlist Metlister Options |

i Incremental

) All

[¢] Compile Compiler Options

i When netlisting

i Al cellviews

Run | Cancel | Help |

Fig. 14 AMS design Prep window

L Sy
AME Design Prep - Summary
ﬁ Design Prep completed successfully.

HNetlisted cellviews: 3

Com piled cellviews with

VYerilog netlists: 8

YHDOL netlists: 1}
Errors: 1}
New global signals found: 0

New design variables found: 0O

Fig. 15 AMS design Prep summary

When compiling completed, the Design Prep Summary message box
appears.
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Click on AMS>Run Simulation in Hierarchy-Editor window fill the
blanks as show in Fig. 16.

AMS Run Simulation

Configuration:

Library |PLL_exarnp|es cell IF'LL View |:onfig

Global Design Data Maodule:

Library IF'LL_exﬂranes Cell In:ds_glctuals View IF'LL_u:onfig

Connect Rules:

Library I Cell "nixedsignal View I

Simulation 5 naps hot:

Library | cell IF'LL View |ams105093?55?553
Elaborator Options Simulator Options |
[¥] Run Elabaratar [¥] Run Simulator

Run Mode: GUI -

Save | NC commands to file " frunElabsim™

Run | Cancel | Apply | Help

Fig. 16 AMS run simulation
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When the Elaborator is finished, the Cadence AMS simulator window
appears. Click on the Navigator icon to open the Navigator window.

.
=JI2ES

File Run Set Show Select Windows  Options

Fa
1] o ] ][t 4 ] s o 2 )
O s aE

MU Time: 0FS
E
nodule PLL { };
wsource #(.rise(100p), .period(5.6n), .vall(3.3), .fall(100p), .type("pulse")
, width(2.Bn), .\delay (0}, .val0(0.0)) (¥
integer library binding = "analoglik"; *) ¥3 { ref,
cds_globals Agnd! )5
pover_supply #(.vdd2(3.3)) (*
integer library binding = "FLL examples'; *) I7 { .vddd(
cds_glabals Avdd! ) )5
div_4 (% integer library binding = "PLL exanples”; *) I6 ( .ESIN( 7]
Debug Scope |m.‘_ _/l
Subscopes | _/l
P
i
Analog Kernel using -ANALOGCONTROL
/hone /user /cwian/iHS_DEHO/PLL run/ansSC. scs.
Notice from spectre during topology check.
Only one connection to node ‘cds_glohals.\vdd! .
Wo DC path from node ‘PLL.vctrl’ to ground, Gnin installed to provide
path.
Circuit inventory:
nodes 10
equations 19
ahdl simulator 1
capacitor 2
op 1
elect2logic 2
logicZelect 1
resistor 1
¥eo 1
vsource &
Transient Analysis ‘amsinalysis’: time = (0 s -> 1 us)
nosiny source fhome/user/edaselaris/cadence_2003/LI¥/LD¥40/ tools .sundv/inca/files/nosinre
nosiny
| =] i
[Ready ) [ | Al

Fig. 17 AMS simulator window
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ik Navigator (AMS Simulator) | 1=1] <]
File Select Options = Help
Scope: {:—; ||Objects I )"\\,”Winduws: GI }&“m“ J |
U [= B
I:fl & PLL IPLL‘ —/|
[ cas_gionas
FlIlErI | !
Ohject Walue “h
[RETEVM =1 0w
retiey 8 o
[RETEYIN
Metiay | netz2
Metia) 0
Met(e) | netla o
Met(a) | net1a o
Metiay |net17 o
=] |
—

Fig. 18 Navigator window

Select signals you want to observe and click on the Waveform View icon,
then SimVision window appears.

SimYision: Waveform 1 E]@
File Edit View Explore Format Windows Help
@[ o o] 8 omom x| e BB 0,6 E @B &8
Search Mames | @ A | Search Times: | Marker ~ | r4 r’

n|IT\meAj :II] jlnsjd}ﬁ_ I Euy i Time Range: |0 - 2000ns = /"5;% /“"/» /mj& /",’%

Baseline = 0
Cursor-Baseling = 0

Cursor =

'
4 BEG b4 BEE P4 SEE B4 BEG

1600 2000ns [

0 ohbjects selected

Fig. 19 SimVision window
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Click on the Run button to start the simulation as show in Fig. 20.

| 6 Cadence AU Simalaior =2&E|

Fie_Run Set Show Sewcl Widewn  Gptient g
E § | . T I
P ot seme 1,71 w43 0| wmomws: 3 D1 1 58]
|| A Tme 0P | Al
wedule FLL ()¢
wsomree -{ g :pr -per \uts fnb, radL(3.3), fall(100p). typel“pulee”)
wid! o Adelay {0}, val0{0. }} t
smw 1!Nary):l-lll¢ = analoglib®: 3 ¥3 { Q.
cdzglebalsipd’ b3
o | pover_sppty #iwddzia. a0 (=
Sateger librarybinding = "FLloexasples™; %3 I7 { .rdddl
sds_globalz.\mddt ) 3
dlvd (% fateger library binding « "PLlsuasgles™s *) T6 { BSTH( ]
Dabug Scope [0 | ;_|
Subscopes | [0 |
L -
Analeg Kareel weing -AMALDGOONTROL g
Fhewe fuser el an AME_ DIENO/FLL penionsBl.zes .
Batice drow spectre duriag topelogy check.
{r’ cenneeiion to “edz_glebala,rdd!
N OC path from sade “FLL.vctrl’ to grewad, i tnrtaiiod 1o provids
path.
Corenit wventery:
sades 10
ations 19
bl simnlater §
capasitor 3
1
alest2lagte 2
logiczelect 1
L
Tertstor &
o 1
weaaren &
Transient Analysis “saskaslysis : tiss = (8 2 -3 | wr)
nerias saurce rsols.s
Jtsbass span waves -into veres b ~defmalt
Srastad daaets S drtsbars
123 prabe azeate —cha PLiref Tludird Tiloves Plbretrd -vavafors
Created prebe 1
nesin: |
T
Pesdy B e | E— __.ﬂ

Fig. 20 Start simulation

M

Eie B S Snow Selt mesows Optkens

'. e seope: | F]cf] ] owets: (G ] 5 weonn: 3 O 1 2]

“lmr-zus L1

module FLL { }p

7 | veerecn #Loriee(200p), cperiod(S.bnd, vell(3.3), SalL(100RD, Aype“pales”)
o oridthid Ba), Sdelay (0F, val0D.00) (%

L | integer Library biadiag = "analeglib®; *3 73 { @,

wda_globale.\ged! i

pevar sgply #{ebd203.3)) (*

Anteger Ilbrin‘.'blldl-( = “Flloemasgles™; *) 17 ( vddd(
cds_globale.\wdd! 3 )

e b (% dntager Library binking » “PLL sxsaples®s *) Tb { BITHC
Oueg Scipe |l
| Seewe o [

Circait imventory:
i

I~ |~ ||

|- -

Transieat Analysis “eashnalysis’: tise = (0 2 <) 2 w2}

nezin) somrce 2003/ L1#

nesind datsbase -opan waves mo wavez.she -defanlt

Crested defanlt T detabage

reginy prebe -create -she I’Ll, rof FLl.divd Mlowco Flovetrl -wavefors
1

accapted traa stegs o
by anti bt e g -

Tatrinsic tras aaalysis tlwe = 6.7 2

Total time required for tran oulym “amphnslyris’ wes T.13 5.

Stwalation ceaplete vis frantieat analysie steptise at tins 2 U3
Ma o P A

Fig. 21 Simulation complete

When simulation is completed, check the simulation time in the bottom of
the AMS simulation window.
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Back to Hierarchy Editor, and change PD, cp, VCO, div_4 to schematic
view, Run direction to PLL_run2 and repeat these steps. Compare the
simulation time difference.

Click on File>Open Databas in SimVision window and change the
folder to PLL_run/waves.shm/waves.trn as show in Fig. 22.

SimYision: Design Browser 1 E]@
File Edit ¥iew Select Windows Help
s P oo @ e QBB BOQE
Scope Tree: g Signals/\ariables of scope: |"waves (2)":PLL j g
ED WaNes I:[ﬁ:l diva
I dih ref
8 PLL 5 veo
E[:l waves (2) d vetr

LEEPLL
P .4

Fiter: |* ERE B AR Filter: |* -

|@| ‘1 ohject selectad

Fig. 22 SimVision design browser

Compare the waveform difference between two different simulations.
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