Escuela Argentina de Microelectronica 2006

Tutor sobre

Mentor Graphics IC Design

Introduccioén

Este tutor esta basado en uno provisto por Mentor Graphics para una biblioteca
de 0.5 micrones. Ha sido brevemente modificado para adaptarse a las
necesidades de esta Escuela.

Step 1

le Edit Yew Window Help

_ IR R R
Ejecute el programa SSH Secure Shell ) qucome  protes |

(en el escritoriO). Haga clic en QUiCk \Gecure Shell 3.2.3 (Build 279)
Connect Conéctese a| SerVIdor yright (o) 2000-2003 55H Comwunications Security Corp - http://wmnr. sz

5 copy of 33H 3ecure 3hell is a non-commercial version.

gise.die.edu.ar utilizando e| |Ogin s wersion eoH E— >
visitorX, Co.ntr.asena eamta06. ’La X P e ]
debe sustituirse por el numero e E—
asignado a su comision. Port Number: [z
En Ia Il’nea de Comando que aparece’ Authertication Method: | <Profile Settings: 'l
escriba el comando “vnc 1”7 (# significa

[visitorlfgise visitorlls wme 1 el prompt), como se muestra en la figura

2 (el 1 define un tipo de resolucion
Starting applications specified in /eamta/home/visitorl/. gréflca) Ingrese una Contraseﬁa’ puede
Log file is /eamta/home/wisitorl/.vnc/gise.die.uns. edu.ar ser |a misma de su /Ogin (eamtaO6).

| Recuerde el ultimo numero (N) que
pert 5301 entrega la salida del comando (“:1” en la
. figura de ejemplo). Una vez hecho este
et L paso, puede cerrar si lo desea la sesioén

SSH (teclee # exit).

2 |New 'GiseSrv' desktop is gise.die.uns.edu.ar:l

Step 2. Invoque el vncviewer en el escritorio y conéctese al servidor
gise.die.uns.edu.ar:N (gise.die.uns.edu.ar:1 en el ejemplo).

x|
Obtendra una terminal grafica basica Twm | V2 wewne [sedemsciar =
de Linux. Esta terminal no es la mejor que Use hostdisplay _Caresl |

£.g. shoopy: 2 =
[Dizplay defaults ta O if not given] Dptions.. |



ofrece Linux, pero es muy liviana para el servidor.

Step 3. Verifique que posee los siguientes directorios (#ls —l) : designkit,
schematic, layout, y el archivo mgc_location_map (siga el ejemplo de la figura
adjunta). Nota: si se

llega a cerrar por error —n
la ventana terminal,
sostener el  botén
izquierdo provee un

Iconify

Resize

oot@gise visitorll# ls -1
e Move

, 1 root root 2620 Jul 11 11308 bash_me_ e
men( para  obtener ore Lo R i delor
nuevas termlnales W= % :?ggtorl :?gztorl 4(5332 jﬂ% ﬂ ﬂi%g ggﬁ;rﬁgﬁg;on_map
(XTerm) Cuando ootl@gise visitorl]# [ —

invoque una aplicacion, Unfocus
afada un & al
comando, para liberar
la terminal. El cuadro
que aparece indica
dénde desea colocar
su ventana. Haga clic

donde le plazca.

Show Iconmgr

Hide Iconmgr

Xterm

Kill

Delete

Otros comandos Uutiles:

cd Cambia directorio.

Ejemplo: #cd ./designkit

cp Copia archivos o directorios (opcion —R)

rm Remueve archivos (cuidado, en Linux remover no puede revertirse)
Ctrl-c Detiene una ejecucién

Ctrl-z Envia una aplicacion al fondo (para recuperar #fg N, N numero de
aplicacién. Si se desea dejar funcionando en el fondo #bg N. #jobs da los
numeros de las aplicaciones hijas de la terminal actual)

nedit Invoca a un editor muy versatil, con atajos similares a los de Word, con
revision de sintaxis para varios lenguajes de programacion, scripting o HDL
(bash, pearl, verilog, C, etc.)

A continuacion se detalla el contenido de alguno de los directorios del Design Kit
usado en este tutor.



process - This directory contains the design kit's process definition file as well as where
the foundry Calibre DRC and LVS command files are stored.

rule_deck - This directory contains foundry Calibre DRC and LVS rule files.
schematics - This directory can store all the schematic files.
sim - This directory can be used to store all the simulation data.

symbols - This directory contains all the symbols used in creating schematics and
setting up simulations.

userware - This directory contains the da_ic and ic station userware including device
name mapping and palette menus.

mgc_location_map - Provides the location of the design

Step 4 Checkyour variables. Type "echo $MGC_LOCATION_MAP". It should point
to your design directory. Repeat for variables MGC_HOME, MGC_DESIGN_KIT,

and AMPLE_PATH. Si no le parecen correctas, comuniquelo de inmediato

Step 5 To invoke DA-IC do the following:
Open Design Architect-IC by typing the command “da_ic&”.

The da_ic graphic interface will be invoked and appear on the screen.



Step 6 To open or create a schematic, click on the “open > schematic” in the session_pallete.

A blank schematic sheet will appear with the name you gave it at the top.

Nota: Si no aparece el menu de la izquierda, vaya a MGC>Setup y marque Show Palette



Introduction to the Design Architect-IC Graphic Interface
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The graphic interface is divided into three main sections — a menu bar, a workspace, and a
palette.

The menu bar and palette change to reflect the design task you select — laying out a schematic,
setting up a testbench, or simulating a design. [As you are working with your design you will notice
that the gray bar below the menu (the Info bar) contains information that changes dynamically as
you go about your tasks.] The workspace provides a snap grid for manipulating primitive-level
components or higher level symbols.

Function key shortcuts

Function key shortcuts provide quick one- or two-button access to common tasks like Copy,



Paste, Select All, Unselect All. The function keys work in conjunction with the Shift, Control and Alt
keys to provide up to four separate actions per key.

To display function key shortcuts select MGC > Setup > Session and select Show
Softkey Area.

"Strokes with middle mouse button”

Design Architect—IC provides a number of shortcuts to common actions by utilizing the middle
mouse button. While holding down the middle mouse button you can make simple, alphabet-like
strokes in the workspace to quickly copy, move, zoom in or out, view an area or view all, delete or
undo, unselect all and flip horizontally... to name just a few. The Quick Help on Strokes dialog
box is available from the Help menu.

In the lessons that follow, actions that can be simplified with strokes will be presented with the
appropriate stroke in the left margin, as shown here, or within the paragraph.
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Creating a Schematic

In this lesson you will become familiar with placing primitive analog devices for a inverter. You'll
learn how to:

* open a schematic workspace

place primitives on the schematic

» select and manipulate devices

» customizing hotkeys for placing devices
* route devices

» edit device parameter values

* name instances

* check and save the schematic

Primitive devices are selected from the design kit symbol library shipped with Design Architect-
IC. If problems are encountered placing the parts, make sure the entries SMGC_HOME and
$MGC_DESIGN_KIT have been properly set to valid paths in the location map and the location
map is loaded. To see the current location in the session, go to MGC > Location Map > Show
Location Map (in the menu bar).

In later lessons, we will simulate this inverter using Eldo and view the results.

A completed inverter schematic and testbench can be found in
$MGC_DESIGN_KIT/schematics/inv_complete and testbench_complete

Setup
Step 1 Open Design Architect-IC : da_ic&

Step 2 Expand the Design Architect-IC session window to the maximum fit

Editing the Inverter Schematic
The first step in preparing the design for simulation is to complete the schematic shown in the
figure below.




This schematic is a simple inverter circuit created from the components of the design kit. In later
lessons, we will simulate this inverter using Eldo and view the results in the waveform viewer
EZWave. In this lesson you will become familiar with placing primitive components from the 0.5
mixed-mode design kit symbol library. We will place some primitive components that make up this
circuit using the hot keys feature, wire them up, change some of the default parameters for the
devices to the values required, then check and save the schematic.
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Open empty schematic to build the inverter

The first step is to open a window that will contain the inverter schematic.
Ses33io0n

Step 1 Select Open->Schematic with left

mouse button —_— Open
> schematic |

aymbol |

[®]

Languange |

Setup
Display

Froperty Display

Selection

Check Schematic

Check Symhbol

|
|
|
Report |
|
|
|
|

Print
Session
This will pop up a Open Schematic form
Step 2 Type in the following for the Component Name:
$MGC_DESIGN_KIT/schematics/inv
Open Schemall:
Companet: |$MGC_DESIGN_KITISE:hematin:sfinﬂ* Browse.

. -
0] : .
pen as Editable  Read Only Cplions... |

’D_K| Heset| Cancell Help|
K

\

Step 3 OK the form with the left mouse button

The inverter schematic window is opened. Design Architect-IC is a multiple window environment,
meaning multiple schematics and symbols can be edited simultaneously in the same Design
Architect-IC session. We will now begin editing this schematic using commands found on the
palette menu (the static menu on the right side of the application) and commands that have been
mapped to keyboard keys (hot keys).
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Load Hot Keys

Step 1 Enable the hot keys. Select
Miscellaneous > Hotkeys >Load
from the pulldown
menu

Step 2 Select DA-IC Editing and Enable
Hotkeys and OK the
form

Help

Frotect

(Sl Tatal-feg
Highlighit
Unhighlight
Group:

Gernerate Symkal...
Create Pin List..

Mlake Furetice Bloel k

Lnrmada Funeton Bloch E

o [0 = e k

Eariveri-F

Flepolt

Defime. .

Custormize. ..

Load Hotkey Settings

Choices
D.ﬂ-.—IC Editing
I Wariant

I~ User-defined
I Custom

v Enable Hotkeys

’D_K| Heset| Cancel|

Help

Step 3 The hotkeys can then be viewed by clicking Report > Hotkeys in the pulldown menu

Hepnrt| Wi Help

Report Hotkey Settings x|

, Var aane

aelected Clhject
Specified Dbiect
Default Froperty Settings
Sheet Farameters
FPanels

Groups

Hotkeys

Hotkey Definitions:

= Open Down
T = Flip ¥ertical
i = &dd Instance

m = kMove

n = Mame Mets

p = Place Port

fq = Modify Editable Properties

r = Rotate -30

u = Undo |

[ Wiew Source Code

[ Print List

% Hesetl Cancel Help
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Two keys that are useful when manipulating components are the f and r keys. The f key will flip the
selected component horizontally. The r key will rotate it.

In the following lessons, actions that can be simplified with hotkeys will be presented with the
appropriate hotkey in the left margin, as shown here, or within the paragraph.

Creating the Inverter with the 0.5 mixed-mode Library

Now you will build up the inverter schematic by completing the following steps.

Place Primitives on the schematic schematic edit
3ession | =

Step 1 Click on the Library button on the —¥  Library |

schematic palette menu (the static mM/ Simulation |

on the right hand side) using the left Edit |

mouse button Draws |

Text |

Check & Save |

The palette menu is split into parts that have been
qualified and have a corresponding layout for the 0.5
mixed-mode process

ic: library
© AMICS Bl
Session
Library
Simulation
Edit
Dravw

Tex=t
Check & Save

Basic consist of ideal parts, generic parts such as OSEETS
port and off-page symbols, and voltage/current MOS
sources to create test benches B e——

] 2-Terminals
Step 2 Select Mosfets with left mouse button 3-Terminals

Capaciions =
Capcitors
Scialiky

Schottky
 Divdes
Diodes
 Bifolrs

EiFalars

BASIC LIB

You can see the mixed-mode
components and basic components

11 Basic Library |



Step 3 You can choose PMOS, with width equal to MOS Devices
1, length equal to 1 and M eqaul to 1, and [HMOS [ PMOS |
click OK, and do the same for NMOS. |
= Width |1
MOS Devices pu :
pv Length
[11M0s | puos | pz -
M|
= Width |1
nu OK Reset Cancel
nv Length | 1
nZ -
M|
oK Reset Cancel

A ghostimage of the transistor should be tied to the cursor. Place the mos transistors on
the schematic

Step 4 Place the pmos transistor above the
nmos so the source of pmos can
easily connect to the drain of nmos
as shown to the right
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Adding Nets

Step 1 Add input and output nets by selecting the Basic Library Entry on the ic_library palette,
then Generic lib, then choose Portbi .

Nota: En nuestro caso, escoja Portin para entrada, Portout para Salida, en lugar de Portbi.

( I

Step 2 Add VDD and Ground ports in a similar fashion

17



CHA PR VA | Proparty Mame | MET

Mew Value : [f|

Step 3 Place the cursor over the NET on the Left and select shift-F7 key. This will bring up a form
as shown above and enter IN for the net name. Do the same for the OUT net. Your

schematic should be similar to what is shown below

Nota: Los puertos seran levemente diferentes, segun su direccién IN u Out.

Achematic#3 inv sheetl
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Wiring Devices

You can wire the devices together by using
the Add-Wire selection in the schematic_edit
palette or by clicking the right mouse button
in the workspace and selecting Wire: from
the ADD popup menu.

You could also use the hotkey “w” to starting
wiring the devices

ADD

Oificr Mens | ¢

Select Area L4
Uncio
Fedo

hire:

Bus/Bundle:

Instance 4
Framg:

Function Black Ihst:
Function Block Def:
Function Black Fin:

Dranw L4

Step 1 Select “w” and wire the schematic as shown below.

Step 2 When completed select the Check and Sav

Schematic+3 inv sheetl

LHNIN]

on the ic_library palette

ic: library
AMI C5
Session
_ Lbrary |
_ Simulation |
AL
Drawy
Text

Check & Save;




Chanqging parameter values

Your schematic is now complete and you will now need to create a testbench for simulation. You
can manipulate devices and change device parameters by the following method that is descibed
below. If you are satisifed with the devices you may skip to the section entitled Generating a
Symbol to continue.

Change Device Parameters

By selecting the device you want to change its parameters, then selecting the mouse right
button this menu will appear. Select Device props and a menu like the one that appeared
when instantiating the device will appear and you can change the narameters you want.

Instance

nzelect All g
Move:

Copy:

Dielete k
Unda

Fiedlo

Selecting and manipulating instances

. . . M Inst g
Devices can be selected with the left mouse button or by pressing the F1 e

function key while the cursor is over the device. With the Edit section of the SR

schematic_edit palette you can Move, Copy, Delete, Undo, Flip or Rotate the S
instance. You can also use the left palette in da_ic. Hpals g
Feplace g
AL Fotate ]
hove |
Capy |
Delete |
nda |
Flip » |
Ratate » |
Properties |
The Flip Horizontal = * and Rotate strokes allow you to quickly manipulate selected

devices as do the “f” and “r” hotkeys. Unselect a device with the Unselect All u stroke or

by pressing the F2 key
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Generating a Symbol

Step 1 Select Miscellaneous and then the
Generate Symbol from the pull
down area

hiscellaneous | Report

M

Protect
Unprotect
Highlight
Unhichlict
Group:
Hotkeys

Design Context:

Property Settings:

- v T v v v

Generate Symbol...

Create Fin List...

Make Function Block L4
nmake Function Block  k
Corvvert Function Block  #
Select Path & Open
enerate Symbol %
Step 2 When you select generate |-
symbol the form to the right | smneme (=
will popup. You can OK the WP (| T
f h th [~ Activate Symbol? s Edit Symbol
orm or you can change the {Symbol must he saved) | - save and Edit
shape to be a buffer and
. Pinlist File Schematic
add acircle to create a L s
classic inverter shape. Senematc Nane [schenaie
Current Shape uf
Fin Spacing (in pin grids)  [Z Shape fwgumerts: ]
Sort Pins? [ m
@ M Cancel M
Choose a Symbol Shap 3|
Shape:
r r - r I r r r
And Gate Or Gate Xor Gate BEuffer AndOr orand  Trapezoid  Adder

rdin Height: | £

(=], | Reset | Cancel
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Step 3 You can select the circle from the symbol draw

symbol draw menu to add a cicle Session —
to the inverter symbol, or from the Draws
left palette. Text
Check & Save
Select
By Property
Unselect All

Step 4 When you are happy with the
symbol perform a check and save.

Edit
kove
Capy

Delete
Undo
Stretch

Fill

Add

Fin

Folyline
Folygan
Rectangle
Arc

Mizcellaneows

Convert to Comment
Graphic Attributes
Faop to Frant
Fush to Back

It should look as shown below ( or just a box shape depending on your choice )

Now you can use the symbol to create a testbench for simulation
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Creating a Testbench

Step 1 Exit both the schematic and symbol window. Open a new schematic with the name
testbench.

Step 2 Now instantiate the new inverter schematic edit
symbol by selecting Add Instance Session |
from the Schematic Edit Palette Library |
menu Simulation |

Edit |

|
|

Draws

Text

Step 3 Select inv and OK the form Check & Save

Select

Add Instance BBI' PerEI’t'_:,l' |

Choose Symbol |

Unszelect all
Look in: [$4GC_DESIGN_KIT/schematics/ B @

%testbench

Edit

kove

Copy

|

|

Delete |
Undo |
|

|

|

il I [¥] \ Flip »
Fiter.. \  Rotate b

Properties to Change \
FProperties
Fropertyhame | Value ‘ \ 4

Add
(o] Resst| cancel| el | & Instance |
Wire |
Bus/Bundle |
Port |
|
|

Add Source
Froperty

Hame
Instance » |
Met |

Step 4 Add IN and OUT nets as before by selecting the Basic Library Entry on the ic_library
palette. Name the nets with shift-F7 function key

Step 5 Add VDD and Ground ports in a similar fashion
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Step 6 Add PULSE(V) and DC(V) from the ic_library Sources sub menu as shown below

ic library
_— E sources lib
AMIL0.18 BASIC LIB _ B
Secsion s : | E Schennatic
ession Biack
Library =
Lik
Simulation rary | Independent
Edit Simulation | AL oy ||
Draws Edit | W I .:|;.I
ExP ) | 1
Text ) | R S
= — | PATTERM (v | (13 |
Check & Save ——— | PULSE vy | 1y |
_— BeC ave
MOSFETS PWL oy | iy |
s BASIC LIBRARY il
R — Device Lib | s o | o
2-Terminals Generic Lib |/ SINAC | (|
o Ce— DIG MOD vy | (13 |
= 1 BIMINals
——I oo | FOUR ¢ | (0]
Capacitors = MGC IC Commib | generic  (v) | ()| _
Capcitors S5TFROBE
Schottky Dep 2-Fin
Schottky Cccs | Ctvl
Digdes cows | Ctrll
Dindes %l
Bk VWS
BiFolars
BASIC {18

N

Change the DC magnitude value of the DC source and the amplitude of the Pulse generator
to 3.3v, by selecting the device, use the mouse right button, click on it, choose properties...
from the pop-up menu, then modify multiple.
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The completed schematic should look similar to the one below:

Schematic#11 testhench sheetl @ |y

Simulating the Testbench

Step 1 Select Check & Save to Save
schematic changes. T

Session

Library
Step 2 When you have no errors select the Simulation
Simulation Button to go into design / Edit
context and simulate our design Draw
Text
Check & Save
BASIC LIBRARY

24



Entering Simulation Mode x|

Existing Configurations:

Mew: Configuration...

[ Cnly SavesCloze Sheets in Current Design

[ Re-initialize Configuration

v Cleanup Configuration References

[ Do Mat Show This Dialog Again

ID_K| Heset| Cancel

Step 3 Click ok when this form appears.

Now you are in the Design context and need to setup the analysis type, plots and load in the

eldo models.
schematic sim

End Sim
Setup

Session

Step 4 Select Analyses
Lib/Tempsne
> Analysas...
FParameters...
Forces/ICs

Safe Operating Are
Options
Multiple Runs

rMeasurements
rodel Selectar

25



Setup Si i lysi E3
Click on box to et of analysis to Enahle or Disable

[ DCOP Setup...

[T DC Setup...

[~ AaC Setup
. [ Moise Setup...
Step 5 Select Transient followed by —

selecting the Setup button
\ [~ MoiseTran M
_.»

[~ 58T Setup...

[ 55T Oscil  Setup

[ MODSST _Setup..
[~ 55THoise M
[ sSTAC uemp

@ Reset Cancel Help

i e Fansien sis x|
Step 6 Enter Stop Time as 100ns and e W—ﬁ :nT ;Emt,ﬂ i o Gy
select OK ) Oulput Stert Time: | UseFileMame: | \T: Nm;;sel
Nota: la ventana puede ser un poco diferente.
| Safe Operating Area Check  Setup Add Checks...
(OK| - Reset|  cancel|  wep
Step 7 Include models from
“Lib/Temp/Inc” to tell Eldo where
the Eldo models are located
Choose libraries then include files schematic sim
End Sim |
RS
Setup
Session
LibdTempinc
Analyses..
) ) ) Farameters ..
Step 8 Libraries :Navigate to the B
$MGC_DESIGN_KIT/models directory and

select the
mos.lib and specify typical for Name and OK the form.
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Set Library Paths x
Entties 1 - 6 | Entries 7 - 12

Library Path:  |$MGC_DESIGN_KIT/models/mos lib " Browse.|  Mame:|[TVF
Step 9 You can just use Include Files :Navigate to the $SMGC_DESIGN_KIT/models
directory and include the include_all file, that will include all the needed models

Set Include Paths
Entrizs 1 — B | Entries 7 - 12

Include Path FrAGC_DESIGH_EIT/modelssinclude_all EBrowse. .

Step 10 Now select the the IN and OUT terminals by holding down the left mouse button
and drawing a box around the terminals. This will cause the wires to be highlighted

{: sheetl : $MGC_DESIGH_KITfschematicsftesthenchfeldonet

= WIDTH=20

Fariod= BORS

Save 3elected (Mets)
EETT-R
Wolt
IE‘D;Jgi;EI]eSignal Plat item(s)? |+ Advanced..
(8].9 Reset Cancel Help
Step 11 While the IN and OUT nets are voltage in Save, and mark plot
Selected go the Simulation items

Palette and select Wave Outputs,
save selected and choose
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Step 12 Click advanced, Select Analysis

type TRAN, and click OK. Save Advanced Options xf
Analysis type:
[Joc
| AC Dispiay FET Results:
2
" TssT I Imaginary
.
[~ ESST . mag "
. — |- ag-
Step 13 Set the viewer to be EZWave by | SETAC - thse
selecting Session then | FMODEST
Simulator/Viewer from the | B=last
: [ FOURMODSST
Session Pull down menu as seen
below HEnHoncs. |
{CSeparated By spaces)
schematic sim
End Sim OK |  Reset | Cancel Help

Sirnulator fewer ...

MNetlister...

Ervvironmett. ..

Save Setup As Default
Copy Configuration. ..
Festare Setup From...
Show Settings Block
Moee Settitics Block

Hide Settings Block

Execulte

Metlist

Step 14 Select Ezwave and OK the form. (Figura es diferente,cuidado). Escoja Ezwave.

31



Setup Simulatorfviewer x
Working Dir for Running Simulations:
fhAGC_DESIGR_KITrsim Browse...

Simulatar:

[ ]

Eldo A0S A0S Interactive Hspice Smartspice Other
Wiewer:
. Advanced Setup...
DA-IC Yiew Helga EZwave
(8], Reset Cancel Help

Step 15 Set the Netlister to be EldoSpice by selecting Session then Netlister from the

Session Pull down menu as seen below

Setup SPICE Hetlister
Output Type: Output Names in What Case?

EldoSPICE HSFPICE/Smart LvS Upper Lower FPreserve

Output Busses Alphabetically? Mo include Statement? Use DFI Mode?

Force Re-netlisting? Wrap Metlist in .subckt? Same SUBCKT?

Generate a .subckt for the Top Cell¥
-
Yes Mo It Symbol Exists

Fel fode @ (Ehter rel names separaled B spaces fo comrect fo &) - | GROUMD

Adaitional Grobais (e, giol Taich s gick 3) -
st Biry Tiies fag BT iaesae3) -

et Bl Tipes (eg. owd T ouwtlon?3) -
gz Eitr Tes (e, (roud Tivout S et 3) -
Chd Fivr Tiiges e, rolipe Tiolipes) -

Ok Reszet Cancel Help

Use CDL format? Top-Level Cells First? Back &Annotated Instances Share

schematic sim

End 3im

Step 16 create a netlist by selecting Netlist in the Execute section.

=] Netlisting design : testbench/eldonet | -]

S Parsing file “jtools/Mentor_HP_Trees/HP_tools/mgc_trews_solaris/mgc_icflow_20
03.4/mgc_ic_lib/global .ncf” succeeded
£ Parsing file “fnet/1inugt4/export/Design_Kits/aHI/Devel oppent/synbols/nmos/@n
cf.dir/nmos. nef” succeeded
A Parsing file “Jnet/Tinuxi4/export/Desiagn_Kits/8MI/Development/synbols/pnos/@n
cf.dir/pmos. nef ™ succeeded

Processing [$MGC_DESIGH_KIT/schematics/testhench] [schematic]
Processing [$MGC_DESIGH_KIT/schematics/iny] [schematic]

wss e ting <GMGC_DESIGN_KIT/schematics/testhenchi/eldonets netlist for\ELDO
*

£ Registration file fnetfhnux14!exportf[)es1gn kit /aMI/Devel opnent/symbals/pmo
sfencf.dir/pnos.nef closed.

Drocc tho roturn kow foocantinng

Setup
Session
LibyTemp/ine
Ahalyses.
Farameters..
Forces/ICs
Safe Operating Are

Options
kAultiple Runs
Wave Outputs
Measurements

Model Selector

Execute
Metlist
Run ELDO



Step 17 Xterm will show the steps of
netlisting, Press Enter to close the
netlist xterm window

Step 18 View the netlist by selecting the View Netlist in
the ASCII files of the Results session

The netlist should look similar to this:

* COMMECT statements

*

LCONNECT GROUND 0

*ELDO netlist generated by ‘icdesign’ on Mon Apr 5 2004 at 150215

®

* Glohals,

Jglobal ¥DD GROUND

*

* component pathname ; $MGC_DESIGN_KIT/schematics/ing
Subekt INY 1N OUT

kP1 QUT IN VDD VDD p L=1e-6 W=1e-5 M=1
fAMT OUT IN GROUND GROUND n L=18-8 W=1e-5 k=1
ends [NV

* hAIN CELL: component pathname ; $8GC_DESIGN_KIT/schematics#esthench

YOIV IW QUT WY

Ve VDD GROUND DC 3.3V

W1 IM GROUND PULSE { 0V 3.3V Du3 1n3 1n3 20nS 5003 )
* eldo include file,

end

schematic sim

End Sim

Setup
aession

Lib/Tempiinc

Aanalyses..

Farameters...

Faorces/|Cs

Safe Operating Are

Oiptions

kAultiple Runs

Wave Outputs

heasurements

hodel Selector

Execute

Metlist

Run ELDO

\ Results
ASCl Files

Wiewe Waves ]

Cross Prohe

Wiew heasures

K1 Il
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Step 19 Close the netlist window ( Shift — F12 ) or Right-to-Left stroke, then select the Run
ELDO button under the Simulation Section. Press Enter to close the Simulation

xterm.
Step 20 View the simulation results by o TLDO 6.5 21 (brommcrion versian) : * Component: SHEC DESTEN 3
selecting the View Waves button v, v

under the Results section of the
Simulation Palette

Results
ASCI Files
Wiews Waves h
Cross Frobe
Yiew heasures
DCOF

You will see the IN and OUT waveforms
Las vera en Ezwave

Step 21 Sobre EzWave, trate de crear dos plots separados. Solicite ayuda si la requiere.

Pista: use Waveform List, en Tran.
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S5-Apr-2004 File : testbench_eldonet.cou
15:02:20 ELDO v6.2_2.1 (Production wversion) : * Component: $MGC_DESIGN_H

You should see something similar to these v, v
graphs oh the right (pero en Ezwave) .

3.0
2.5
2.0
15

1.0

Creating Layout

Once you are happy with the simulation results you can now setup the new design kit
components to function on the back end. The symbols already have the properties required
to drive the device generators using SDL .

Invoking and Setting Options in Layout

You can now invoke IC Station that will use the same inverter database that was used in
simulation.

Step 1 Open IC Station by entering ic&
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You will see the following:

MGC  Fle  Setup  Report  Other  Translate  Packages Utilities Help  Support

EC BB HUAQ L

Frocess: AMI_CS(-FR)
Monse Actiohs:
Dyramnic Status:
Routing Status:

Session

Cell
Open
Create
Create — 5DL
Create — Spice
Create — Werilog
Create ia

Create Wt

Setup
IC
Dy riamics
Obij Template
Selection
Feports
Mew Windows
Frint

Session

Process

Create
Eddit
Load

Feserve

Save

Mote : Userware file $MGC_HOMEpkgsicimodulesidevicessalias ample successfully loaded.

Warning : Calibre not found at path $MGC_HOME
l ‘Warning : Calibwe not found at path $MGC_HOME




Setup Layout Directory

Step 1 Select IC from the Setup menu and navigate to the
$MGC_DESIGN_KIT/Ischematics/inv_layout directory

Directory Settings

Working Directory [sChematic/iny_layout Nauigatnr...|

Search Path |

)4 | Reset | Cancel|

This will tell IC Station to store the layout cells in the
$MGC_DESIGN_KIT/schematics/inv_layout directory.

Creating SDL

Step 1 Select Create-SDL from the right hand palette menu which should popup the load

rules form.

Session

Cell

Oper

_ Create
Create — SDL
Create — Spice

Create — Ueriln:n_n;ﬂ
__ Create Via J

Step 2 Navigate to Cell Name
$MGC_DESIGN_KIT/schematics/inv_

Create Cell for SDL/LDL (Interactive Pick & Place)

|ayOUt Logic Source:
(" . i~

0
D&-1C Component Spice Metlist Use loaded Logic  EDDM Yiewpoint

Campanent; | $MGC_DESIGN_KIT/scheratic/iny Erowse..
Advanced Vewpoint Crealion Qplions. Wiewpoint Options...
Cell Leaf Mame:
Step 3 select DA-IC component C . C
; ) Source Mame Root Component Custom Cell Leaf Mame
$MGC_DESIGN_KIT/schematics/inv et nare s dred from comporer name i th oot stonoe .
and OK the form Layout Directony (optionsf). |SMGC_DESIGN_KIT/schematicriny_layout Browse...
Frocess Name (opiional] | Browse...
Fute Flle Mame {oplicnal): | Browse...

v Open Logic

oKk | Reset | cancel
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IC Station will now bring up two overlapping windows. One window will be the logic source
(schematic that you just created ) and a blank window where the layout will be created.

Setup Session *
[]shaws Menu Bar | [ Show Softkeys il || [EHErs O
v Show Status Line v Show Toolbar c..
v Show Message Area ¥ Show System Toolbar Dynamics...
v Show Palette Show Transcript guta Checkpoint...
v Auto Resize Palettes Dt =TT A
Select Filter...
‘Window Layaut Feports..
Stacking Mouse Double Click Speed New Wind
Up Dawn Tiling F HANCOWS...
Quadrant Tiling = Ftint...
& Left Right Tiling Fast o Session...
A a3 O
&sk User for Position Status Line...
Step 1 Select from the pU"dOWﬂ Active Window:. v ghways On Top [ Focus On Mouse Enter SDL...
> 1 IRnnte
menu Setup ) Ses_s_lon d oK — Cancel
select Left Right Tiling and OK

form

You will now see the windows side by side as shown below. Let's go ahead and setup a few
other options that will be used as we generate the layout for your inverter.

IC 3: inv = inv (i)

....fschematiciiny_layoutiiny_SDL_FLAT

voo
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Setup | Feport  Other

Step 2 Select Setup->SDL from the Pulldown menu B
. . . . 1 -Dinamics...
You will now be setting up the default port styles to be used with routing T Auto Cheskpoint
VDD, GROUND, IN and OUT Obiect Template...
Select Filter...
Feports...
Tews Winclomwes. .
Setup SDL Print...
Type Froperties |phy_comp ‘ Session...
Camponent Subtype 1 Filter Function |$device_filter Status Qne...
0.
Search Path |KITfpr0cess $MGC_DESIGH_KIT/userwarefic IH:ute

Setup Values

KOS Sharing
MOS Folding
MOS Cell Type
] Styles

#ction when name not found
s |s5Ue Brror & stop

I Prompt user

I Create cell & continue

Levels down to select under non-primitive \nstancel 4

[~ Open LDL Cockpit on Open Logic

Ok | Resat Cancel |

Step 3 Select SDL Port Styles from the Setup Values popup menu and then Setup

5et Active Port Style

Select Attributes From...
i - _/-
Connect Layers FRouting Lavers Frocess Ports

Select a connectivity Fayer...

Step 4 Select M1 from the Select a connectivety
layer and OK

[l

or erter & fayer aumber |

Update == | Wiz [0.9 Heighe |09

oK | Reset | Cancel |
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....fschematicsfiny_layoutfiny_ SDL_FLAT =

Step 5 Make the schematic window active
by selecting it with the LMB

Step 6 Select the pmos component with the
LMB

DLA Logic

Session

Step 7 While the pmos is selected, select Logic > Upohte |
Autoinst|

the Inst-Flat from the DLA Logic SN EENE

Palette. //"' ;r;srtt In;tl;a:at

Wigw ko W Al
Zm In Zm Out

Sel Pk Unszel
ShFarent | Unhigh

FptLhng Rt Med
RptShrt

Step 8 Place the ghost image of the pmos device in the layout window



Step 9 Now select nmos in the
Logic Window followed by
Inst from the DLA logic and
place the nmos device as
shown on top.

You have now instantiated pmos
and nmos and the connectivity is
maintained as illustrated by the fly
lines. Next you will add ports and
complete the routing.

Before routing you will need to
adjust the grid as follows:

Step 10 Select DLA Layout form the IC Palettes

menu \

IC 0: inv > inv (i)

Step 11 Select Grid from the DLA Layout Palette

41

DLA Layout

Device | Top |

IC Palettes lesc | @gm

Eazy Edit Flace *  Inst
o Edt | _dutoinst | Port |

Expert Edit CEdit *  Clean
B DL Layout AddTonet | Ssniet
DLA Device AddToFort | GsPart
COoL Fies4ll Fies Sel

ECO AutaR Comp

IC Session Wia—20 |Fioute

— Edit »  Dev®
_ICres | Shape” | _Path
Shart Checker | _Wia | Delete |
Rl Mave fave

Rel Copy | Copy

Flip H Flip Wi

Fotate Ieas"

Girid Fipt*

ECO » Fiuti

Short  k




set Grd

|Snap Grid On

Snap  x[0.01 ¥ {0.01
Step 12 Set the Snap X and Y to 0.01 and OK the o ‘ rigor [0
form : :
Offset [0 ¥ |0
| Ik | Reszet | Zancel

Routing Layout

Now let’'s zoom in to take a closer look at the layout and get ready to route.

Step 1 Select the Layout window and select the shift-F8 button. This will create a full window
image of the layout.

Now you can add the NWELL tie down for the pmos devices and the PSUB tiedown for the
nmos devices, such that the well of the nwell/psub is intersecting the well of pmos/nmos.This
is used to connect the bulk terminals.

Step13 For pmos device, add nwell guard band from add device popup menu "$gb_p”,as
shown using the right mouse button.

fdd Device
Lievice Mames

Ecit

el Sh = $zchottky |
Select S Fpnp
it _ Path: Fvia

Liraniand

Text: | fwias |
Frotect Mt Text: | fob_p _i
i B | fogh_s >
Lndio -
o . EE".: | 0K, | Reset |  Cancel |

Dievice:
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— Gh Types
width | 1] = i S
. : psub [«
stepl14 For nmos device, do the Crwell R
same, add psub guard band from add > | psubl 5
f A ” Contacts Microns el =
device “$gb_p” popup menu, as | | =l
mentioned above. Path Style Endstyle
= Lef s Mormal
-~ Centar i Extended
e i First Extended
itk ~ Last Extended
] 4 Reset Zancel

Now let’s add the ports.

IC2:inv = inv (i)

Step 1 With the layout window active,
select the Port entry from the DLA
Layout palette.

DLA Layout

Dievice | Top |

Lu:ug}n\h Oper |
Flace F Inst
Autolnst | Port |

DEdit *  Clean |

Step 2 You will be asked to place the GROUND,
VDD, IN and OUT port in order. Place the
ports as illustrated.
Si desea ver los contactos a bulk, dibuje una L invertida con el boton central sobre las guardas
Step 3 Select the GOUND port, and use the right mouse button, choose add then text from
the pop-up menu, the add text menu will pop up as below, write Ground in the Value
field then click on the port.

D DD TE |‘u"=alue GROUMD] | Locatiom == OpEtions... O | Cancel
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Step 4 Do the same with the rest of the ports.

Step 5 Select Route from the IC Palettes. (Top siempre lleva al IC Palette).

Step 6 Press on the green button, “RUN”
on the AROUTE menu for auto
routing.

Werifdp (DRC)) j Edit |  Assign |
verifdp (Lvs)| |5 ARoute Process
ICazsemble Defia | —!
_Flan & Flace | ARoute Region
_ﬁgl._lt_g_! Define | gelect |
W | ARoute Clnmmands .
I RLIN | Fiig |
Floorplan | i
—_— IRoute Comimands
Place & Foute |

Setup i Fur |

Es probable que el AutoRoute no haga bein su trabajo. Ya verificaremos con Calibre (DRC)

Nota: File>Cell>Reserve>Current Context permite volver a editar la celda en caso de que se bloquee.

After completion,You should see
something similar to the one on the
right.

= IC 2: inv = inv (i) 2




Verification of Layout

Now you can verify the layout by running DRC and LVS checks. we will run Calibre Interactive.

Running Calibre Interactive DRC:

Step 1: Select Calibre from the Pulldown Caliore | Help
menu followed by selecting the Run DRC Fun DRC
entry = Run Lvs

) start RWE

Setup Calibre

Step 2: Since the path to Calibre has not | o me e _ Recgar.
been setup enter SMGC_CAL for the Bl P i
path to the Calibre tree as seen to the e
right and OK the form

$MGC_CAL: Ask for correct path. $CALIBRE tiene el path correcto. Introduza esta variable.

Step 3: Go back to the Calibre-Run DRC from the pull down again. This will bring up the
Calibre Interactive —-DRC menu.

Select Flat and make sure Import layout database from the layout viewer is selected when
the Inputs tab is selected as shown to the right

—| Calibre Interactive — DRC | « ]
File Transcript Setup

L

Iz
2

Rules w-  Hierarchical % Hat «~ Calibre CB

E Inputs
Layout
Outputs §
Run Control § Fles: :inv._calibre.gds ’v_i §

Transcript §
& Import layout database from layout viewer

Run DRC Primary Cell: inv

Start RVE _i Check area: <
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Step 4: Select Rules button and navigate to SMGC_DESIGN_KIT/rule_deck/DRC/drc.ctrl load
Calibre file.

‘i Calibre Interactive - DRC | |J|

Hle Transcrpt Setup Help
Rules . Calibre-DRC Rules File
Inputs ye/Developmentfrule_deck/DRCfdrc.ctrd View Load

Outputs

L

. Calibre- DRC Run Directory

Run Control

Transcrpt

fmetlinux1dfexport/Design_KitsfAMI/Comigh_voltagefDevelop ... E

i

Run DRC

Start RVE

El camino correcto en el Run Directory es: $HOME/designkit/

Step 5: Select Run DRC
Step 6: The Calibre RVE window will popup and you should see the following results.

—| Calibre — DRC RVE : inv.drc.results

. J|
Fle View Highlight Setup Help
= ~» 4 H » Z
B No Exrors in 0 Checks - @ Cell . Top .
e o i : o Eo i d
Checktext
;
1= ST
1 Cell inv : 0 Errors
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Es probable que aparezcan gran cantidad de errores. Ello debido a que el
ARoute no hizo bien su trabajo. En particular, si el ruteo se hace con polisilicio,
al pasar por los contactos a bulk, se crean transistores. Haremos un ruteo con el
IRoute, que es el enrutador manual interactivo.

Busque el boton de IRoute en la paleta. Al seleccionarla y mover el cursor sobre
la pantalla, vera alrededor de este un cuadro que indica el material que se usara
para rutear. La barra espaciadora permite ir intercambiando el material (el ancho
es determinado por las reglas minimas, por ahora no nos preocupamos del
asunto). Borre las lineas que le parezca que estan mal. Coléquese luego en los
puntos que quedan desconectados (indicados por las lineas amarillas,
overflows) e inicie el ruteo. Salga con el material indicado. Cuando desee
cambiar de material (Metal 1 vertical, Metal 2 Horizontal, por ejemplo), use la
espaciadora. La herramienta afade las vias o contactos necesarios para pasar
entre materiales. Fijese que el IRoute le sugiere la direccion mas corta siempre,
y le impide pasar por donde no debe, debido a las reglas del proceso y a la
conectividad del circuito.

Una vez que tiene todo enrutado (no hay lineas amarillas visibles), ejecute el

DRC. Deberia pasar.

En la proxima seccién, usted hara un LVS. Al finalizar, seria interesante ver qué
pasa si usted borra una conexion. Hagalo y corra el LVS de nuevo. Calibre le

ayuda a averiguar los nodos sueltos. El instructor puede ayudarle con esto.



Running Calibre Interactive LVS:

Stepl: Select Calibre from the Pulldown menu followed by selecting the Run LVS entry.

Caliore | Heln

Fun DRC

= FRun LVS
) Gtart RWE

Step2: The Calibre Interactive — LVS window should pop up. Make sure Flat and Import layout
database from layout viewer is selected while the Inputs and Layout tab are active as shown .

—| Calibre Interactive — LWS

- _||
Fle Transcript Setup Help 2
Bules +,» Hierarchical % Fat «, LCalibre CB
Inputs

4% Layout vs Hetlist .. Hetlist vs Netlist . Hellist Extraction

Outputs

Run Control Layout | Metlist | H-Cells |

Files: :inv.calibre.gds :j §

@ Import layout database from layout viewer

Transcrpt

dilld

Run LVYS

Primary Cell: inv

Layout Metlist: iinv.lay.net View

Step3: Select Rules button and navigate to $SMGC_DESIGN_KIT/rule_deck/LVS/Ivs.ctrl load
Calibre file.

Step4: Select Inputs button and Netlist Tab and make sure that Flat and navigate to Import
netlist as shown.
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= Calibre Interactive — LWS ]l
Fle Transcrpt Setup Help
Bules ~ Hierarchical ¥ Hat ~ Calibre CB
Inputs
# Layout vs Hetlist - Hetlist vs Netlist .- Heilist Extraction
Outputs
Run Control Layout | Metiist | H-Cells |
LvS Options
Transcript Files: | ematic/inviic_sdl_flatfinv_ic_sdl_flat.spi j | View |
Hetlist Format: % SPICE - Verilog
Run LVYS
@ Import netlist from schematic viewer
Start RVE

Primary Cell: |inv

El camino para el Netlist es $HOME/schematics/... Donde usted guardo su esquematico.

Step5: Select Setup the LVS Options. Select Ignore layout and source pins during
comparison.

Si tiene problemas (no inv in database), escriba '.' (sin comillas) en Primary Cell y ejecute de nuevo

= Calibre Interactive - LVS R
= Calibre Interactive — LVS Ble Transcript Setup Help
File Transcript Setup Help A i i ;
i ——————— - Bules Supply % Report | Gates | Shorts ;| ERC | Connhect : Includes
{7 LVS Options : i i ;
Rules = Inputs
Inputs Set Envi esign_ KItSICECICSC .. | View § Load © outputs 8 Ahort LVS on poweriground net errars
§ i e — i Abort L¥S on Softchk errors
LAt LT —> : Run Control - :
: ot Ignore layout and source pins during comparis
R Layout... clory H <
un Control i - .
¥ LVS Options
Transcript 4’ Show ToolTips § TranscHipt Pover net names:

Run LVS

Start RVE

dia

Run LYS

1

Ground net names:

Start R

=

E
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Step6: Calibre LVS RVE window will popup and you should see results similar to this.

= Calibre — LVS RVE : svdb (inv) =
File View Layout Source Setup Help
5 5 <
= » 2 6 F NDIPL NDTI Z
] Tuput Files B LS Results: Designs Match -5
i: Rules File B inv finv
Source Netlist
=] Qurput Files
Layout Netlist
(® Extraction Repo:
LVS Report
#| LVS Report File inv.lvs.report | 5 \J
Fle Edit Options Windows
24

OVERALL COMPARISON RESULTS

#* A o
# # # )
* o # # CGORRECT #* |
*# * # R
# A

CELL SUMMARY

B

E row! 1 col 1
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	nota: Nota: Si no aparece el menú de la izquierda, vaya a MGC>Setup y marque Show Palette
	Nota2: Nota: En nuestro caso, escoja Portin para entrada, Portout para Salida, en lugar de Portbi. 
	Nota3: Nota: Los puertos serán levemente diferentes, segun su dirección IN u Out. 
	Nota4: El icono de un disco con un check en la barra superior cumple el mismo objetivo
	Pista: Pista: use Waveform List, en Tran. 
	Nota layout: Es probable que el AutoRoute no haga bein su trabajo. Ya verificaremos con Calibre (DRC)
	Nota layout2: Nota: File>Cell>Reserve>Current Context permite volver a editar la celda en caso de que se bloquee.
	Nota Final: 
	Nota contexto: Si desea ver los contactos a bulk, dibuje una L invertida con el boton central sobre las guardas
	camino correcto: El camino correcto en el Run DIrectory es: $HOME/designkit/
	LVS: El camino para el Netlist es $HOME/schematics/... Donde usted guardo su esquematico. 
	Archivo punto: Si tiene problemas (no inv in database), escriba '.' (sin comillas) en Primary Cell y ejecute de nuevo


