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AMS 0.18 um PDK Setup

Step 1: First Time Use Instructions:

If you have never set up this PDK before, you will need to go through this step. If you have

already gone through this step once before, please skip to step 2.

» Log in to one of the following servers (rh053, rh054, or rh055). Please note that these are
the only servers you can use for the AMS 0.18 um PDK

» From the Desktop, open a new Terminal (Applications >> System Tools >> Terminal)

Y

In your home directory, create a new directory called “cadence” (mkdir cadence). If you

already have a “cadence” directory, then ignore this step.

» Change directory to “cadence” (cd cadence), then create a new directory called “AMS18”
(mkdir AMS18)

» Change directory to “AMS18” (cd AMS18)

Execute the following commands in sequence:

e source /data/design_kits/ForUsers/AMS/startup.ams
e source /data/design_kits/ForUsers/launch.cad616

Y

[fayed.1@rho53 ~]$ mkdir cadence

[fayed.1@rho53 ~]$ cd cadence

[fayed.1@rhe53 ~/cadence]$ mkdir AMS18

[fayed.1@rhe53 ~/cadence]$ cd AMS18

[fayed.1@rhe53 AMS18]$ source /data/design kits/ForUsers/AMS/startup.ams
[fayed.1@rhe53 AMS18]$ source /data/design kits/ForUsers/launch.cad616
Starting Cadence 6.1.6 environment set-up...

Warning: cds.lib file not found in /rcc4/homes/fayed.1/cadence/AMS18 directory.

This directory may not be appropriate for launching CDS tools...

Warning: .cdsinit file not found in /rcc4/homes/fayed.1/cadence/AMS18 directory.
This directory may not be appropriate for launching CDS tools...
.cdsenv file not found but may be generated automatically...
Note: For NC-SystemC compiles use variables found in /data/cadence/IUS82/tools/systemc/files/make
Configuring Mentor Graphics Calibre 2014.2 33 environment:
Setting Calibre, version 2014.2 33.25

PATH updated
[fayed.1@rhe53 AMS18]$ |
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» Start Cadence by executing the following command:
e ams_cds -tech c18a7
» The following Virtuoso window will appear. Just click “OK”.

| Select Process Option x

Please select the exact process option you are golng to use in the current project.

This will enable a process option specific DRC and LVS check.

Exact Process Option

& C18ATAM  YWGED HIRES MK TW HVT

Showe Available Devices ==

@I conce Apply o Help

» Cadence Library Manager window will also appear. Under the “Library” column, the library
called “cmrf7sf” contains all the devices in AMS 0.18 um process. Select that library, then
check “show categories”. Under the “category” column, select the type of devices you want
to see (for example expand “fet” and then select “1.8V”). All the devices under that specific
category will be listed under the “Cell” column. Select the specific devices you want, and
you will see the different views available for that device (schematic, symbol, etc..) listed
under the “View” column. If you want to see everything in the library regardless of the
device type, just select the “Everything” category.

Library Manager: Directory ...c4/homes/fayed.1/cadence/AMS18

Design Manager Help cadence
» Show Categories __ Show Files
Library Category Cell View
cmrf? st 1.8Y nfet
ECRDERS = Everything Wiew ~ | Lock | Size |
LEADFRAMES Uncategorize | | [nfet_rf ads 23k
PACKAGES FrocessOplifls nfebs aucdl 23k
TECH_C18a4 B pfet SULVE 23k
TECH_C1aa7 P plet_f aldoD 23k
Us_gths =2 plets hspiceD 23k
ahdiLib chip layout 151k

i contacts -
analoglib : = spectre 23k
hasic dinde
brnslib - symbol 20k
cdsDefTechLib symbol_xfarm 13k
esd7Im = )
functional o
shalib .
idealDevices
= Ivs
= parasitics el
Messages
Laog file is “frecd/homesdfayed 1/cadence/AMS187ibManager.log". —
- 111 __
Lik: cmrf7sf [Free: 4.02T A
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Step 2: Creating a Library for your own Project/Class:

If you have already set up the PDK once before (by going through step 1), you will need to go

through this step to create a library for your specific project or class. You will need to go

through this step every time you want to create a NEW library (for instance if you are starting

a new project or a new class). If your library already exists (you created it once before by

going through this step), you can skip to step 3.

>

>
>

Log in to one of the following servers (rh053, rh054, or rh055). Please note that these are
the only servers you can use for the AMS 0.18 um PDK

From the Desktop, open a new Terminal (Applications >> System Tools >> Terminal)

Change directory to “AMS18” (cd ~/cadence/AMS18)

Execute the following commands in sequence:

e source /data/design_kits/ForUsers/AMS/startup.ams

e source /data/design_kits/ForUsers/launch.cad616

e ams_cds -tech c18a7

In the library manger, go to the menu “File >> New >> Library”

Type the desired name of your new library, for example “ECE5021”. Leave the directory at
the default, then click OK.

Library

Mame ECES0ZT

Directary |3 frecd/homesfayed. 1 /cadence/AME18/ n =) el M=

] cDs.log

[] cDslog.cdslck

[ assura_tech lib

] calview.cellmap

[ cds.lib

D cdslib.save

[ libManager log

[ libManager log.codslck

File type: |Directories

-~ Design Manager
® lze MOKE

Use Mo Ok
__ Compression enahbled

Spply Cancel Help
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» The following window will now appear. Make sure you select “Attach to an existing
technology library”, then click ok

Technology File for New Library

« Do not need process information

=] Attach Library to Technology Library

Mews Library

Technology Library

Technology File for library "ECESD21"

You can: « Compile an ASCIl technology file

N

. Reference existing technology libraries

® Attach to an existing technology library

* Cancel | Help

» The following window will now appear. Make sure you select “cmrf7sf”, then click ok

ECES021

LEADFRAMES
TECH_C1824
TECH_C18A7
Us_Bths
analogLih
hasic
cdsDefTechLih

shaLib

‘ m Cancel | Apply Help

» Now the Library Manager will show the library you just created (and other libraries you may
have created in the past)

Library Manager: Directory ...c4/homes/fayed.1/cadence/AMS18

File Edit ¥iew Design Manager Help

cadence

Library

 Show Categories

_ Show Files
Category

- cen

| ECES0Z1|

EORDERS

LEADFRAME
PACKAGES
TECH_C1344
TECH_C1347
Us_gths
ahdlLib
analoglib
basic

hmslib
cdsDefTechLib
st
esd7im

| functional

| shalib
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Step 3: Routine Use Instructions:

If you have already set up the PDK once before (by going through step 1), and created a
library for project/class (by going through step 2), you need to go through this step every
time you want to start Cadence and use the PDK:
» Change directory to “AMS18” (cd ~/cadence/AMS18)
» Execute the following commands in sequence:

e source /data/design_kits/ForUsers/AMS/startup.ams

e source /data/design_kits/ForUsers/launch.cad616
e ams_cds -tech c18a7
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Cadence Tutorial using AMS 0.18 um PDK

DC Simulations:

In this part, you will learn how to run DC simulations to plot I versus Vpg of an NMOS
transistor in the AMS 0.18 um PDK.
» Start Cadence by following step 3 of the PDK setup instructions (assuming you have gone

through steps 1 and 2 at least once before)

» In the Library Manager, select the library you created in step 2 of the PDK setup
instructions, or whatever library you created in the past and would like to use. Create a new
cell view by going to “File >> New >> Cell View”

Open Witk

Save Defaults

Exit

Library Manager: Directory ...c4/homes/fayed.1l/cadence/AMS18

Open. ClrleO
Open (Bead-Cnly) CHri+R

W Library
Category il View
Load Defaults...

Open Shell Windaw.

Ctrl+P

Cirlex

Edit View Design Manager Help

El
analogLib
hasic

bmslib
cdsDefTechLib
st

esdTf
functianal
shalib

Messages

Lag file is "

Mew Cell Yiew

Lib: ECES021 [Free: 16157

» The following window will appear. Fill in the fields as shown and click ok

Last updated 08/11/2017

File

ey Ecesoz1 @ h

Cell Test DG

Wienw schematic

Type scnenaic K3 fffom
Applicat

Open with Schematics KL

_ Ahways use W

Library path file
Srocd/homes /fayed. 1/cadence /AMS18 /ods. 1ih

m Cancel Help
T
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» A blank schematic window will appear as shown below. Use the “Create>>Instance” menu

ao3in
|

to instantiate a new component. You can also simply use the shortcut “i”. An add instance
window will appear. Browse for each component shown below and enter its parameters as

shown below and click hide. You will only be able to instantiate one component at a time.

Schematic XL Editing: ECE5021 Test_DC schematic *

Launch File Edit View JEFETY Check Options Window HIT-KIT Uiilia
— A~ -0 a @ @ ab B
I B @ T ¢ -7 ¢ |Q Q@11 e
i L Wire (narrow) w e
v i~ 2 v " Y -
: L wire (wige) ShiftewW T T B-
2
Liavigator 28 v yire Name L
ARG B “irg Stubs and Names  Space y . 2 K 5 5 8
Q B | vetespression Add Instance Add Instance - Add Instance %
Narie =
(= Test DC ® pin P Library | analogLib Browse Library  analogLib Brovise Litrary analoglib Browse
@) M1 (rfety Black. B ) i
- coll 4 cell e e
2) V1 fudc) Mapping Schematic =
@) vz frdc) Cellvisw » Qlview  ymbol view syubol synbal
(@) VDS (vdc) e
(@) VGS (vdc) S 0iderot Names | Names V1 v
Note »
Patcheord ¥ Add Wire Stubs at ¥ Add Wire Stubs at ¥ Add Wire Stubs at
Probe o all terminals @ registered terminals only — all terminals @ registered terminals only w allterminals @ registered terminals only | .
Multishest
amay Rows 1 Calumns 1 ey Rows 1 Columns 1 Anay Rows 1 Columns 1
42 Rotate b Sideways | | Upside Down 42 Rotate Ak Sideways | |3 Upside Down 42 Ratale Ak Sideways | |2 Upside Down
Noise file name Noise file name
Number of noisedfreq pairs 0 Number of noisedfreq pairs 0
AC magniude AC magniude
AC phase AC phase
KF magnitude F magnitude
PAC magnitude PAC magnitude
PAC phase PAC phase
Temperature cosfiicient 1 Temperature coefficient 1
Property Editor (7]
o Temperature coefiicient 2 Temperature coeficient 2
Nominal temperature Nominal temperature
@ cancel | _Defauts ) Help @@ cencel | Defaults | Help €D cancel ) Defaults | Help
. = : . : . . . . . .

» Using the shortcuts at the top of the schematic window, connect the voltage sources and
ground and name the wires as shown below

) Schematic XL Editing: ECE5021

h Eile Edi Create Check Op window HIT-KIT Ut Help e
. 1

[ Havigator 78X
Defaull

Q B-

T T—

Tost_DC

[ Property Editor 7 & x|
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> Use the “Create>>Instance” menu to instantiate an NMOS transistor. Browse of the NMOS

transistor in the PDK and enter its parameters as shown below. Instantiate two more

voltage sources for VGS and VDS as shown below.

Add Instance x

Library  cmrfTsf

Cell nfet
iew symbol
ames Mnl

Browise

Library analogLib
Cell wdc

Wiew symbol
Mames v3

Browse

Library analaglLib
Cell wdc

View symbol
Mames — wq

Erowse

o Add Wire Stubs at

o Add Wire Stubs at:

o Add Wire Stubs at

m _Cancel | _Defaults | Help

m _Cancel ,_Defaults | _Help

~ allterminals ® registered terminals only « all terminals @ registered terminals anly « all terminals & registered terminals only
Array Rotws 1! Columns 1 Array Rows 1 Columns 1 Array Rows 1 Columns 1
A~ Rotate . Ak Sidewiays ) q Upside Down e A7 Rotate - Ak Sideways ’ q Upzide anp 42 Rotate " Ak Sideways q Upside Dowr_w
Description 1.8V NFET Moise file name Moise file name
Width Single Finger 4000 M Mumber of noisedreq pairs 0 Mumber of noiseffreq pairs o
Width All Fingers 2u M DC voltage DC voltage _
Length 180 On M AC maghitude AC magnitude
Muriber of Fingers g AC phase AC phase
Substrate node SUB | XF magnitude KF magnitude
Multiplicity T ® PAC magnitude PAC magnitude
5/D CA space multiplier 1 PAC phase FAC phase
Gale Connection 1 n Temperature coeflicient 1 Temperature coeficient 1
Interdigited Layoul? | Temperature coefficient 2 Temperature coefiicient 2
Fet Configuration n_bb n MNaminal temperature Mominal temperature
Modify CA vs Gate space
Modify Ca vs Diff. space ke
Connect 5 & D terminals
Source Drain Metal Width 0.24
C& on Left edge o]
C4A on Right edge o~

m _Cancel | _Defaults

Help

Connect all the components as shown below
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» Start the Analog Design Environment (ADE L) as shown below

Schematic L Editing: ECE5021 Test_DC schematic

BEX" Options  Window HIT-KIT Utiliies Help

ADEL |\ = —

ADE XL O mx QO T ¢ -7 17 IR QA8 [FHB L L]
| abEGXL - = =

Layout XL Beic BE G % I N T E o -
[ rayoutaxe K

Layout EAD

Peell IDE
SMG Model Generator
SMG Model Schematic

Property Editor___ 2 8 X)

ADE L (3) - ECE5021 Test_DC schematic

- o x
Plugins »

T T M T Launch Session Setup Analyses Variables Outputs Simulation Results Tools Help cadence

I gnd!

L nete 18 - " P—

b+ L nes Belsr s dl

Ll suB Analyses 5%
L vssa Design Variables =

Type. | Enable] ‘Arguments

Name |

icLic-23) License Anal
Would you like to try ch

ves JECED

Outputs

7.8

Name/SignalExpr__| Value| Fiot | Save|

Plot after simulation: (Auto

> Welcome to ADE L

6(3)

Save Options. | w

B  Footing mode: Replace K3

| Status: Initializing... [

Next Lifense

gt L ("35200") is not available to run ADE L.
alog_Design_Environment_XL (*95210°) instead?

_Ahways | Never ) (_Help

» To set VGS and VDS, use the menu “Variables>>Copy from Cell View” to bring in these
parameters from the schematic to ADE L. They will appear under Design Variables. You can
set them to any value you like by double clicking each parameter

Last

Launch Session Setup Analyses g

ADE L (4) - ECE5021 Test_DC schematic

Simulation Results Tools Help

| B

Value

Arguments

Outputs

?5x|

= Flot after simulation:

710 | Copy From Cellview

MName/Signal/Expr

Auto

| Status: Ready | T=27

| Malue | Plot| Save|

Plotting mode: Replace

Save Options |

C | Simulator: spectre _]|
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» Set up the DC analysis as shown below and click ok

ADE L (4) - ECE5021 Test_DC schematic

Analyses -- ADE

L (4) x

Launch Session Setup Mms Outputs  Simulation Besults Tonls Help cadence
Analysis o tran & o o/ ac « hoise
[ —_r "
V=N e I O o o sens U domatch O st
: Delete Sl o pz oE1 o Emvp w pss
i i Enabl - oac i
Design Yariahles Enable Erguments | ‘%‘; _ pac o psth O pnoise o pAf
T I Disable 3
. . @ o pEp o fpss U qpac ~ fpnoise
il
2 w qpsf o gpsp o b ~ hhac
2 VGS 1 "
g |,|‘:_, o hbnoise _ hhbsp
® DC Analysis
0 Save DC Operating Point %
utputs o x‘ Hysteresis Sweep | ‘
Mame/Signal/Expr | value| Plot| Save| Save Options |
Ly Sweep Variagle
‘ __ Temperature
» Design Wariahle Vet (Nens | Ga
— Component Parameter Select Design Yariahle
— hodel Parameter
|~ e —) -
= Flot after simulation; (Aulo n Plotting mode: Feplace n
Sweep Range
'7(10)\ Choose . | Status: Ready | T=27 ¢ | Simulator: spectre JJ] | @ Stat-stop Stat 0 St 1.8

» Choose the signals that you need to be saved by selecting the desired wires

currents on the schematic as shown below.

. - 0O x
Launch Session Setup Analyses Vi s Tools: Help o cadence
. T ey ot 2y AR Setup
=2 @2 85 27 &l d= B & ;,‘pi; l
e 2.8 x|

Design Variables Import A

P Narme: ] Value port 1t-Stop =

: &

o 1 Bl [

I Save All ;“
X

7(10) | Select On Design

Outputs 7.8 X|
Name/Signal/Expr | ¥alue | Plot| Save| Save Options |

| LEA

Plot after simulation: (Auto @ Plotting mode: Beplace [~ ]

| Status: Ready | T=27 C | Simulator: spectre [

Last updated 08/11/2017
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< Centar-Span

Sweep Type

& Step Size
 Mumber of Steps

10m

Add Specific Points  _

Enahled (v $

m _Cancel | _Defaults | _Apply ) Help

Options...

and terminal
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» Select the signals you want to plot, then start the simulation by clicking the play button

B ADE L (4) - ECE5021 Test_DC schematic EWEI
Launch Session Setup Analyses Variables Outputs Simulation Results Tools Help C 5 dence
* | e 57 bk s = (4 4
|F @2 | & 27 | &l 3= O A |
Analyses 78| —
Design Variables - SAC
= Type | Enable| Arguments S
& Name | Yalue 1 dc v t0 1.8 10m Linear Step Size Start-Stop
1 VDS 1 = = (4]
2 VG5 1 Ll
=] tr‘r:*
®
H i 3 ] o
Outputs PER
Name/Signal/Expr | Value | Plot| Save| Save Options
3 VGS "RFEED /v

. { Il
IIf .

| S —

> Results in ..homes/fayed.1/cadence/an | Plot after simulation: \Auta B riotting mode: Replace

}(1 0) | Plot Qutputs

L [

| Status: Ready | T=27 C | Simulator: spectre _||

» A window with the results will appear as shown below

Virtuoso (R) Visualization & Analysis XL

File Edit ¥iew Graph Axis Trace Marker Measurements Tools Window Browser Help

cadence
. - T— o
I -F- @ &Ml e » LI CRNETRERN T NS I - s
| ## &2 B [0 subwindows{oC Respons= g || e 1 || Data Poirt | (Classic BE &

L] ECES021 Test_DC schematic £

DC Response Sun Sep 18 11:37:05 2016
Name

AN/ 2000,

100.0

8(12) | plot new graph subwindow
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AC Simulations:

In this part, you will learn how to run AC simulations to plot the transfer function of a simple
resistive-load common source amplifier using an NMOS transistor in the AMS 0.18 um PDK.
» Start Cadence by following step 3 of the PDK setup instructions (assuming you have gone

through steps 1 and 2 at least once before)
» In the Library Manager, select the library you created in step 2 of the PDK setup
instructions, or whatever library you created in the past and would like to use. Create a new
cell view by going to “File >> New >> Cell View”

Edit View Design Manager Help

Wl Library
Open (Read-Only)..  Clil+k Category.

Open Wit

Load Defaults
Save Defaults.

Open Shell Window.

Exit

Library Manager: Directory ...c4/homes/fayed.1/cadence/AMS18

cadence

Cirl+P

Ctrl+3

T
analogLib
hasic

binslits
csDerTechLib
st

esdTif
functianal
shalib

Messages

Lag file is "

New Cell Yiew

Lib: ECES021 [Free: 16.15T

» The following window will appear. Fill in the fields as shown and click ok

Last updated 08/11/2017

File

Library cesoz |3 «
Cell Test_AC

Wien schematic

Type schematic *
Application

Dipen with ;Schematics =L

_ Abvays use this appl pe of file

Library path file

frocd homes ffayed. 1/cadence /AMS18 fods. 11k

Cancel

Help
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» A blank schematic window will appear as shown below. Use the “Create>>Instance” menu

ao3in
|

to instantiate a new component. You can also simply use the shortcut “i”. An add instance
window will appear. Browse for each component shown below (one by one), and enter its

parameters as shown below and click hide.

Schematic XL Editing: ECE5021 Test AC schematic *

Add Instance

» Using the shortcuts at the top of the schematic window, connect the voltage sources and
ground and name the wires as shown below

Launch File Edit View Create Check Options Window HIT-KIT Utilities Help

UE RO O0mXOTES -7 1R AE (YL L BB

1900 e D G MW Wy R R m
Default B
Q B-

Name

I Test_AC
2 Mn1 (nfet)

» Use the “Create>>Instance” menu to instantiate an NMOS transistor. Browse of the NMOS
transistor in the PDK and enter its parameters as shown below. Also, instantiate a voltage
source for the input voltage VIN and a resistor for the load resistor RL as shown below.

Last updated 08/11/2017
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Add Instance

Library cmrfTsf kErnwse
Cell nfet

Wiew symbol

Mlames Mnl

o Add Yire Stubs at
« allterminals & ragisterad terminals anly

Librajy analogLib Browise
Cell wic

Wiew| symbol

Hamgs ¥4

| ibrary analogLih
-ell res
iew symbol
ames  RL

Browse

o Add Wire Stubs at

o #dd Wire Stubs at.

— allterminals @ registared terminals anly < all terminals & regisiered terminals only
Array Rows 1 Columns 1 Array Rows 1 Columns 1 Array Rows 1 Columns 1
“ N -
47~ Rotate b Sideways |5 Upside Down A~ Rotate Ak Sideways 3 Upside Down 47 Rotate Ak Sideways = Upside Down
1.8¥ NFET —| | Moise file name Model name
idth Single Finger 4000 M Mumber of noisedreq pairs ] Resistance
idth All Fingers Zu DC voltage VIN ¥ Length
Length 180.0n M AC magnitude 1v Wiclth
umber of Fingers 1 AC phase hultiplier
Substrate node SUB XF magnitude Scale factor
ultiplicity 1 PAC magnitude Temp rise fram ambient
5/0 CA space multiplier 1 PAC phase Temperature coefiicient 1
1
Gate Connection n Termy coeficient 1 Temperature coeflicient 2

Interdigited Layout? o
T - | |

Muodify CA vs Gale space (W

Fet Configuration

Modify CA vs DIt space J
Connect 5 & D terminals U
Source Drain Metal Width 0 24

C& on Left edge

<

I

C& on Right edge
Add Top Poly Strap U
#dd Top Gate Contact (I
Adid Bot Poly Strap J

add Rnt Gate Cantart

m _Cancel /| Defaults | Help

Temperature coeflicient 2

MNaminal temperature

m _Cancel | Defaults

Help

Resistance Form

Generale noise?
Capacitance

Alias for Lin. temp. co

Alias for Quad temp. co

Lin temp co of lin cap

Gluad temp co of lin cap
Resistance Scaling Factor
Capacitance Scaling Factor
AC resistance

Temperature difference

m _Cancel ;| _Defaults

_Help

» Connect all the components as shown below
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» Start the Analog Design Environment (ADE L) as shown below

Eile Edit View

M Options  Window  HIT-KIT Utiliies Help

ADE L Editing: ECE5021 Test_AC schematic *

ADE L
ADE XL
| apEGxL

CmxXx O T s
ADE L |- (=8

EE

¢ R-T 7
e R R S

Bz [=] sim Time

E5021 Test_AC sch

Variables Outputs Simulation Results Tools Help

QQad|%iLixsa

cadence

@l = & @I

Analyses
Design Variables

2.8.x] —

Type. | Enable] Arguments

Narme. Value

Outputs

75

Name/Signayexpr.

Plot after simulation: (Aulo

4(7) | Load State

|-Value|_Flot| Save| Save Options._|

B  Fioting mode: Replace B

| Status: Ready | T=27 C | Simulator: spectre [

To set VDD, VIN, and RL use the menu “Variables>>Copy from Cell View” to bring in these

parameters from the schematic to ADE L. They will appear under Design Variables. You can

set them to any value you like by double clicking each parameter. For this experiment,

please set them as shown below.

[ ] ADE L (1) - ECE5021 Test_AC schematic T
Launch Session Setup Analyses s Simulation Results Tools Help (éden(e
Ll . i [t [i4 Edit
o, ‘.}l'-” §° 2 | & }" :
u Delete
78 x| —
Design Varighles *AC
Arguments | =<
it
=
*
Outputs 728 x| -
Name/Signal/Expr. | Value | Plot| Save| Save Options |
Wy
| RIS
[ {[1] )
7 = | Piot after simulation: Auts @  Piotting mode: Beplace B
4(7) ‘ Capy From Cellview | Status: Ready | T=27 C | Simulator: spectre J|
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» Set up the AC analysis as shown below and click ok

D 0 e m}
Launch Session Results Tools Help cadence
Bl i :
Analyses 7.8 x| i
“ac
Type | Enahle| Arguments |

00 g A e
Analysis ~ fran o dc
o x ~ sens o dcmatch o
— pz w Sp - envip
o pac ® _ pnoise
o psp O < gpac @
o gqpxf « qpsp « hb -
~ hbnoise _ hhsp

noise
sth

pss

o

@

gp

Outputs

’!ﬂxl

4(7) | Choose

Name/Signal/Expr

= Plot after simulation

| Value | Plot| Save|

Status: Ready | T=27 C

Save Options

Plotting mode Replace

C | Simulator: spectre JJ

AC Analysis
weep Variahle
& Frequency
— Design Variahle
« Temperature
— Component Parameter
— Model Parameter
None

Sweep Range

& Start-Stop stat 1

Center-Span

Stop

106

Sweep Type

& Points Per Decade
Logarithmic n

— Number of Steps

Add Specific Points

i Analyses

None

Enabled v

m _Cancel ;| _Defaults

Options

_Apply |\ Help

» To plot the transfer function between VO and VIN in dBs, you need to use the Calculator

function as shown below.

cadence

 Qumun |
T - - il
i —— '

Last updated 08/11/2017
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. cadence
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» To bring the expression back from the calculator into ADE, please do as shown below

Setting Outputs -- ADE L (1) X
Table Of Outputs
Name/Signal/Expr | Value| Plot| Save Options |

Selected Output

A

Eile

Virtuoso (R) Visualization & Analysis XL calcula

Tools View Options Constants Help

tor = O

cadence

Name (opt)

Expression  dB20 (VF ("/¥0")) From Design |
Calculator Open Get Expreggion | Close
Will be ~ Plotted/Evaluated

Cancel ) _Apply )\ _Help

Add | Delete = Change = Next New Expression Key ... 8%
cuzia/\azsue/\a N\ S .

| In Context Results DB: none ifed n £
ovt | @V | Cvde | Owvs [Lop Cvar [wn | Osp ovswr Uhp azm

it o _ idc s \ _ opt _ mp yn2 (zp Jup _ gd _ data
_ Off U Family U Wave | Clip | g &7 (append B rectanguiar B &% | »

daB20fvF(rvonf

7 8 9

Al 6B b

1o 2 (3 " a - w | o g W "'F.’.. < g

0 (e + BE wen | 55 S y= 2 =9

s_jier atanh _compression _ Cross denv evmapsk  freq
s average compressionVRI d2a  dft exp freq,
bif conjugate dB10_ditbh eyeDiagram freq
bandwidth convalve EERH dni falllime  ga
clip cos dBm  duty fl gac

M fowrEval  gac

compare  cosh delay evr

gainBwProd  gp

_jitter Margin  gpc
uency ‘Wave gpc
gmax gro

ac_freq gmin at
_gain gmsg gur

Function Panel Expression Editor

status

8

area

» Start the simulation by clicking the play button

[ |
La

ECESOE TR Dar

1 GAIN_dB

wnch Setup Analyses Yariables Outputs Simulation Tools Help cadence

I 28> e & EE

Analyses
Design Variables

Type | Enable| Arguments .
N Hame | Value 1 ac v 110G 20 Logarithmic Points Per Decade Start-St. -
1 RL 21K - = :
2 VDDA 18 pon
3 VIN 1 3
*®
: il )
Outputs 7.8 XI
NamesSignal/Expr

| ¥alue | Plot| Save| Save Options
wave | v

| =

4(7) | Netlist and Run

> Results in ... homes/fayed.1/cadencesan| Plot after simulation: (Auto

[~ | Plotting mode: Replace [~ |

c

Status: Ready | T=27 C

Simulator: spectre _||

o,
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» A window with the results will appear as shown below

Virtuoso (R) Visualization & Analysis XL

File Edit “iew Graph Axis Trace Marker Measurements Tools Window Browser Help cadence

W-F-2deaMWle 3 b x @ W« i CUDR - =il

2 7 B [ subwindowsiGen_ce 3 (w1 | Data Point || B2 Jl[crassic BE &

k] ECES021 Test_AC schematic ]

GAIN_dE Mon Sep 19 19:14:22 2016

imouse L I R
F1E) | plot new graph subuwindow J|
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Transient Simulations:

In this part, you will learn how to run transient simulations to plot the waveform of an inverter
using NMOS and PMOS transistors in the AMS 0.18 um PDK.

» Make a new cell view as in “DC Simulations” and name it “Test_Transient.” Build the
following inverter circuit, using “DC Simulation” as a reference. The voltage source for “Vin”
is “vpulse” from “analoglLib”, and the PMOS device is “pfet” from the “cmrf7sf” library.

o To edit the properties of a part, select that part and hit “Q”.
o You can hit the “W” key to create a wire.

o You can hit “L” to type in a node label, then click on the wire to which you would
like to attach the label.

» For the voltage source of “Vin”, enter the parameters shown on the next page:
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L1 Edit Object Properties

Apply To jonly current n instance
show _ system o user o CDF
Erowese Reset Instance Labels Display
Property Walue
Library Mame analogLibs|
Cell Mame vpulse
Yiew Mame symhbol
Instance Mame V3
" Add Delete kA Cify
User Propery kaster Walue Local Yalue
Ivslgnore TRUE
CDF Parameter Yalue
Freguency name for 1/period
Moise file name
Mumber of noisedfreq pairs 1]
DC voltage
&C magnitude
&AC phase
#F magnitude
FaC maghitude
PAC phase
Yoltage 1 ¥OD ¥
Yoltage 2 0w
Period Period =
Delay time 0 s
Rize fime 10p =
Fall time 10p =
Pulse width Period/2 s
m Cancel | Apply | Defaults Previous

Drisplay

=

=1

wbbb

ff

Drisplay
ff

-

Drisplay

= 1= = == == e

=1

=1

ff

= | 1= =

aobbbbbbbbbbbbbh

nff
[ et

EL
.
=
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» Inthe properties for the pfet, keep the default lengths and widths, but change the “NWell
node” to “VDD.” In the properties for the nfet, change the “Substrate node” to “SUB”.

» Select the check-and-save icon (the disk with the check mark over it) and start ADE L. Again,
select “Analyses” and select “Choose” from the dropdown menu. This time, you will enter
the following parameters:

Choosing Analyses -- ADE L (1)

Analysis & tran -~ dc « ac - hoise
o Xf ~ sens o dcmatch o sth
— PZ w Sp - envlp « pss
| - pac o psth o pnoise o pxf

— Psp o« Opss o gpac - (pnoise
o~ gpxf « gqpsp « hb . hbhac

! . hbnoise hhsp

~r

Transient Analysis

Stop Time WAR ("Period"

Accuracy Defaults (errpreset)

~ conservative _ moderate __ liberal

__ Transient Noise

— Dynamic Parameter

Enabled QOptions...

N———

Cancel | Defaults | &pply | Help

e Note that the entire stop time is not shown. For this, type in VAR("Period")*4.

Last updated 08/11/2017 BJOE PowER
MANAGEMENT
®® RESEARCH LAB ’



» Set up the rest of your ADE L window to look like the image below. Once again, copy the
variables from the cell view, and select “Vin” and “Vout” as outputs to be plotted.

Launch Session Setup Analyses Mariables Outputs Simulation Results Tools Help cadence
I gl 7 el =8 de
; ! Analyses 7.8 xl =
Design Variables - “Ac
_ Type | Enahle| Arguments | S
- MName 1 Yalue 1:an v 0 VAR("Period")"4 conservative
1 ¥DD 3B = — @
2 Period 100p .
) -
®
- Q
Outputs 7 & x|
& hame/Signal/Expr | ¥alue | Plot| Save| Save Options E
1 Vin ¥ | |allv v
é Vout v v ally
E ‘ - ) @ Il : J
- e B T o e 1
> Results in ..cadence/harvesting_ams1 || Plot after simulation: At B rioting mooe: Replace [~]
2(3) | Temperature | Status: Ready | T=27 C | Simulator: spectre | State: statel _”

» Hit the green play button on the right side of the ADE window to run the simulation. Note
that simulations will not run if you have altered the circuit without clicking the “check and

save” button.

Your results should look like this:

Virtuoso (R) Visualization & Analysis XL

ile Edit View Graph Axis Trace Marker Measurements Tools Window Browser Help

J&mle 0% 00 aQQq e

Data Point

*»

W -5 -

mouse L: M:
3() | Fit Smith ShifteF
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Changing Process Corners in Cadence

In this part, you will learn how to change process corners for any AC, DC, or transient
simulation.

> In “ADE L,” click on the icon indicated.

ADEL (1) - SitaTest02172017 Playing_Around schematic

Aunch  Session Setup Analyses  Mariables Duotputs  Simulation Besults Tools  Help (
Fe =7 - =
Belr sl dD
: ) Analyses
esign Wariahles
Type | Enahle| Arguments
I RENTE | Walue i v 10 1.8 10m Linear Step Size Star-Stop
sUB o =
T 0
{ VDS 1
L WGS 1
< i p
Qutputs
- MamesSignal/Expr | Ma Flat | Save| Save O
1 YG&ES | [allv
5 VD3 »IFBED
5 Mn1/D W W |ves

» The process corner can be changed in the window indicated. “cmostm” is the “typical” or

III

“normal” process corner, and is the default. “cmosfff” is the fastest process corner, and

“cmosssf” is the slowest process corner.

spectre0: Model Library Setup

|Maodel File |Section |
& Glabal Model Files
i o Adataldesign_kits/ AMSH s p e

CPparams.scs 4r

| wf Fdataidesign_kits/amMESspectres/CTS RSCS noitrn g
- o Sdataddesign_kits/AMEspectre/c T res 0 restm
- o Jdataddesign_kits/AMESspectre/cTl/cap scs captm :
- o fdataddesign_kits/ NS spectres/clE/bip scs hiptrn
- o fdatasdesign_kits/AMSAspectre/c@/esddiscs esdditm |2,
- fdataidesign_kits/ e C5 | \=
il =Click here to add model file=
#®
N

m Cancel | Apply Help
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» In an AC or DC simulation, you can simulate all of the process corners by selecting “append”
in “plotting mode” at the bottom of the ADE L window, then hitting the “play” button each
time after you change the process corner. If you do not close the plot, then all past traces
will be saved on it. You will get a plot with traces that are the same color, but you can
change their color by right-clicking on the legend for each trace and selecting “color” from
the menu. You should be able to recreate the result below from your DC simulation.

DC Response Fri Mar 3 15:00:50 2017
Name i'«fis | -

M Mnt/D
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