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1. Einleitung und Einstiegshilfen fir ADS 2012

Dieses Dokument soll einen schnellen Einstieg in die EDA-Software ADS 2012 von Agilent erleichtern und
Hilfe zu Themen im Zusammenhang mit dem Studentenprojekt im Modul , Telecom-Elektronik* anbieten.
Bei Teilen die der englischen Benutzerfiihrung in ADS naheliegen oder Ausziige aus ADS-Help beinhalten,
wird die englische Sprache verwendet um die Terminologie beizubehalten. Andere Teile werden in deut-
scher Sprache beschrieben.

ADS Help Documentation
»<Advanced Design System Quick Start”: adstour.pdf
Dieses Dokument ist auf Boiler classes\ADS2012 abgelegt.

ADS Homepage
http://www.home.agilent.com/agilent/product.jspx?nid=-34346.0.00&cc=US&Ic=eng

Agilent EEsof EDA Forums
http://www.home.agilent.com/owc discussions/forum.jspa?forumiD=104

ADS 2012 Quick Start for New Users of ADS:
(sehr zu empfehlen)
http://wireless.agilent.com/flash/eesof/ADS QuickStart 2012 for NEWUSERS/player.html

Agilent Kanal auf YouTube:
http://www.youtube.com/user/AgilentEEsof
ADS Overview:
http://www.youtube.com/watch?v=i0lUAZ8GNyw&list=PLD918C8711CD75559&index=1

Agilent Video Homepage:
(Videos zu alteren ADS-Versionen)
“The Basics of Advanced Design System”:
http://wireless.agilent.com/vcentral/viewvideo.aspx?vid=338
weitere Videos:
http://wireless.agilent.com/vcentral/ suchen nach ADS oder Advanced Design

Direkte Links aus dem ADS Welcome-Window:

Workspaces Help Center

Create a new workspace Current Users

Open an existing workspace New Capabilties in ADS 2012

Open an example workspace Uparading from ADS 2009 Update 1

Convert 3 profect to a workspace [P (2

Open recently used workspace ADS Overview
SLallans Quick Start Tutoral for lew Users — <————— Quiickstart Video Tutorial
2 AF Amp wirk Create and Simulate a Circuit: Try it!
1 Curvetracer wrk Register on Knowledge Center

Serie Line mit Daempfunag wrk
Resources

Documentation (Manuals’ /
Training Courses and e-Leaming  .— |||

Contact Technical Support .
e Knowledge Center and Technical

Knowledge Center (Onine) Support not available for students
Videos: ADS Youtube Videos - |||

Video Tutorials

"~ ——— Training videos



2. The ABC of ADS

A very short step by step Quickstart for first time users.

This gives you a first feeling of this powerful software package, without claiming completeness or de-
tails. For more detailed information see Help documentation.

After launching ADS and open or create a new workspace there are 3 main steps to get simulation
results:

A Draw schematic
B Setup and run simulation
C Display data from simulation

2.1.  Main Window
After launching ADS 2012:

Startup Wizard:

Create 3 new workspace Current Users
Open an existing workspace New Capabilties in ADS 2012
Open an example workspace pgrading from ADS 2009 Update 1
Convert 3 project to a workspace
New Users
Open recently used workspace ADS Qverview
3 MS LP wrk Quick Start Tutorial for Mew Users —q— 11 Quickstan Video Tutorial
2 AF Amp wrk Create and Simulate a Circuit: Trv it!
1 Curvetracer wrk Register on Knowledge Center
Serie_Line mit Daempfung wrk Eroriees i .
Documentation (Manuals’ / Vldeo TUtorIals

Training Courses and e-Leaming  «4— ||

Contact Technical Support .
Agient EEsof Webstte Knowledge Center and Technical

now! nter (Onlin Support not available for students
Videos: ADS Youtube Videos -« ||

" Training videos

Main window:

Titel bar " Advanced Design System 2012.08 (Main)

Menue bar [ Fila VWisw Matiane Tasle  Windmae Naciankite  NacianfGoide Hale

Tool bar

Open an Open an New New Symbol | Hide All The
existing example schematic Window Windows
workspace workspace window

Create a Getting started Examples New Layout New Data Show All The
new workspace  with ADS Search window Display Windows
Window



2.1.1. Opening an existing workspace:
L |

File > Open > Workspace or LW

When the directory from which you launch the program contains workspaces, they are listed in
the main window. Browse to the desired directory and choose workspace to open.

Directory: | Chaaez
Files of type: | Nire-tories

2.1.2. Creating a new workspace:

W

MNew Workspace Wizard M

File > New > Workspace or

Introduction
Ths wizard will assist you in creating a new AD3 warkspace.

Waorkspaces in ADS 2011 and later replace projects from earlier ADS versians,
A workspace is a directory that allows you te organze your design work. [t can:

*Contan libraries

*Reference external lioraries

* Contan simulation dzta

* Contain Data Display files

* Contain other related files such as AEL and manufacturing data

[7] Dor't show Introduction Fage

< 3ack Haxt > Finish [ Cancel H Help |




MNew Workspace Wizard

Workspace llame
Choose aname and location for the new warkspace.

Warkspace name: | MyWarkspace| wrk

Createin: D:\ADS\CAE_Uebung

The new workspace is;
D:\ADEVCAE_Uebung My Waorkspace _wrk

These are the current workspace setbings:
» Workspace Mame: D VWADS\CAE_UebungMvWorkspace_wrk
*Library Mame: DADSYCAE_UebungyMywarkspace_wkiMyLibrary_lib
* Includzd Libreries: ADJS Analog/RF, ADS DSP

Click "Fnish™ to create a new workspace with these settings.

Browse

< Back ][ Next = ]’ Finish ][ Cancel

J

Hzlp ]

-
MNew Workspace Wizard

Add Libraries
Select the libraries to incdude in the workspace.,

You can also change thiz scloction after the workspocoe i created.

Mote: A PDK is a type of library. All lierary management commands also apply to POKs.

el MADS Librariec

4[] UserFavoritz Libraries and PDKs

|| RSADSDK SHOWE\Libraries\RSDK_11\lib.defs
Add User Favorite Library/PDK...

) Analog/RF SHPEESOF_DIR\oalibs\analzg_rf.d=fs
) rsp SHPFFSOF_NTRYynalibdep. defe
a [ Site Libraries
+ [7] CemoKit SHPEESOF DIR\examples\[DesignKit\DemokKit\lio.defs
7] CemoKit_Men_Linear SHPEESOF_DIR\examples\DesignKit\DemokKit_Non_Linea...

+ [ &nalog_Parts_vendor kit SHOWE\Libraries\Analog_Parts_vendor_kit\lib.cefs

» [] RF_Transistors vender_ kit SHOWNE\Libraries\RF_Transstors_vendor kit\lib.defs

+ [] 5_Parameter vendor kit SHOMNE\Libraries\5_Parameter_vendor_kthlib.defs

+ [] RF_Passwve_SMT_vencer_kit SHOME\Libraries\RF_Passive_SMT_vendor_kit\lib.defs

|| save selected libraries as defaults.

< back ][ Next = ][ Firush ” LCancel

J

Hzlp




MNew Workspace Wizarc

Library Name
Choose a namz for the workspace's library.

Libraries:

* Contain designs: All designs are contaned in a library (inside cells)

*#Define technology: All designs in a library use the same layers, units, and technology
*Define & namespzce: Cels in diferentlibraries can have the same name

* _an be shared: Aworkspace's Ibrary can be added to a dfferent workssace

* Must be urigue; Two libraries with the same name cannot be opened together

Name: IR b

Location on the file system
MName: MyLbrary_lib
Create in: D:\ADSVCAS_Uebung'MyWorkspace_wrk

The library named MyLibrary_lib” will be located at:
D:\ADSVCAE_Uebung My Workspace_wrk\MyLibrary_lib

[ <Bak [ moc> [ Fmsh  |[ concel

-
Mew Workzpare Wizard

Technclogy
Choose a technology for the new library for this workspace.,

Standzrd ADS Layers, 0.0001 mil layout resolution

|Standzrd ADS Layers, 0.0001 millimeter layout resolution

standerd ADS Layers, U001 micron layout resolution
Custom (Opens Technology dialog)

[ copy technoogy intc new library instead of referendirg it

< Back ][ Next = ][ Finish ][ Cancel

J |

Help




MNew Workspace Wizard Lﬂ

Summary
Press Finish to create your rew workspace

Workspace: D:\ADS\CAE_UebungMyWorkspace_wrk
Libwr ar y: D:ADSYCAE _Uebung WyWor kspace _wr kY vLibr ar y_lib
Technology: Standard ADS Layers, 0.0001 milimeter layout resolution

Libraries induded in your werkspace:

Analog/RF C:\FBEApps\AD52012_08'palibs\analog_rf.defs
DSP C:\FBEApps\AD52012_08'palibs\dsp.defs

Mext = [ Finish ][ Cancel ][ Help

" J

-
Advanced Design System 2012.08 (Main)

File View Options Tools Window DesignKits DesignGuide Help

wiw Wi G B> W= %

[W/| DAADS\CAE_Uebung\MyWorkspace wrk

Folder View Library View

Names:
Do not use dash (-), use underscore () instead.
Do not use vowel mutation (Umlaut), use ,ue”, ,ae", ,oe" instead.

Never use spaces or dashes in any names. Use underscore instead.
2.1.3. Copying a workspace:

Use Window Explorer to copy workspaces.

2.1.4. Covert a project from ADS 2009 or older to a workspace:

File > Convert Project to Workspace



2.2. Step A: Draw Schematic

Creating a new schematic view

In Main window: File > New > Schematic or
i |
Mew Schematic ﬁ
Library: [My’l_ihrary_lih v]

Cell: LP_Cheh Browse Cells...

Options

Enablz the Schematic Wizard

Schematic Design Templates (Optional):

[ <none = il ]

[ Ok H Cancel H Help ]

e A
Enter an appropriate name for the cell.

Edit View Name to “schematic_ideal".

i il
View Mame Editor ﬂ

Cell Mame:  Mylibrary_lib:LP_cheb
Jesign Type: Schematic

Note: A Schematic view should generally be named "schemaltic”.

View Hame:

schenatic_ideal

| = Mew View =

[ Ok ] [ Cancel

L. A

Click OK.




MNew Schematic

Library: [MyLibrary_Iib

Cell; LP_Cheb Browse Cells, ..

View: | schematic ideal | |Edit view Name. ..

Options
Enable the Schematic Wizard
Schema tic Design Templates (Optional ):

L

[ <none = e ]

[ Ok ] [ Cancel ] [ Help ]

- A
Click OK.
-
Ll Schematic Wizard:15 . XS
Start Would you like help setting up the following?
Circuit Setup @) Circuit
() Simulation

Mame Pins _
) Mo help needed

Finish

Description

Helps you create a subnetwork that can be #
placed as a component in another design. H
with pin placement and symbol selection.

[7] Do not show this dialog again

Help ] [ Cancel ] « Back

Cancel the schematic wizard.
An empty schematic named schematic_ideal opens and is ready to draw the schematic.

Schematic Window

File [Edit Select View Insert Options Tools Layout Simulate Window Dynamiclink DesignGuide Help

NEREE& B HMHX 92 $aGPRLLE L Rezi BEA

Open an Print Move items | Delete items Redo last View all Zoom to point | Zoom aout Push into Rotate Mirror about | Deactivate /
existing schematic command by 2 hierarchy y axis Activate
schematic component
Create a Save the Cancel Copy items Undo last Undo a Zoom area Zoom in Pan to Push out of Mirror about Deactivate and ~ Smart
new schematic command, command vertex entry by 2 point hierarchy X axis short simulation
schematic return to select component wizard
mode
’ L 0919 gigw = —-® e g =
i - rfiib: - — iy I!!_'L g B3 !,‘,J
Lumped-Components ads_rfii:GROUND C = Var M r-17 | 5 . (£33
Component Component Ground Compo- Wire Choose View Tune New Data
Palette List Hystory nent Library for Simulation Display
Window
Pin Var Edit Compo- Wire/Pin Simulate Optimization Data File
nent Label Cockpit Tool
parameter

10



Toolbars can be customized by adding or deleting icons in menu “Tools > Hot Key/Toolbar Configu-

ration > Toolbar >Toolbar Groups”.

ey I:l'l'r\_
L L_Model
C_Model || =
i + -Center marker
=t || B4
DCFeed || DGBlck |-—
| = E
IE=3Fat -
SHOTH) \WHTHOS || §
FLC PRG Coe e e e e e
—..: <«———  Component palette .
FAL FRLG
Gy L | s )
5L SRE
vitwaan || eamansdly o -
SAL SRLG | 4 | i
|| Select: Enter the starting point 0 items ads_device:drawing 0.875, -3125 -1.875, -2.250 in
Currently selected Number of currently Current insertion Cursor position Cursor Schematic
action selected items layer related to position units
center marker related to
selected
element

DERA DL MHX 9D 48P0 2 2 e MEA
Lumped-Companents v adssfibiGRouD v O = VAR!!BJY.\NAME :\*{ﬁ "ll]II t@ﬁ

Palette ] x

ﬁ[—| 1. Select desired component palette
A MM\—I = p p

5 Click to connect components with wires
4. Click to place ground to schematic
3. Click to place pin to schematic

(Ctrl+R to rotate component) 6. double-click component to edit

component parameters

.- Lowpassfiter Chebyshev 0.05 dB / 1000 MHz
.- > S +3 )

[Lm

"'° m Num=1 2 ¢ L=10.938 nH c L=10.938 nH ¢ Num=2
c1 c3 cs
C=3.178 pF C=5.82 pF C=3.178 pF
b | | :_[ L 1:
SLG SRG — — =
—\
Step A 7. Insert > Text (or Ctrl+Shift+T) to insert
=k Draw schematic text in schematic. Do not use ,Umlaute*.
GAPY. | |InDG2 Double-click text to edit properties.
o ,.G"p_
oo || LG I >
i J
Select: Enter the starting point 0 items ads_device:drawing 2.750, -3.125 -2.000, -3.625 in

11



2.2.1.

Component Parameters

Hide/Display Parameter: Double-click component

ads_rfiib:L

L2

Select Parameter
L=10.938 nH

Instance Name (name[<start:stop>])

Parameter Entry Mode
| Standard v

R

@ |

[R=

None -

Temp=
Trise=
Tnom=
=
TC2=
InitCond=
Moise=yes
Model=

R : Series resistance

| EquatonEdtor.. |
| Tune/Opt/Stat/DOE Setup... |

" | [T T Display parameter on schematic |

Component Options... ]

Lo | |

Move component text: Edit > Text > Move Component Text, or F5 or right click on component

2.2.2.

Vendor Component Libraries

Supplied with ADS 2012. To find in Installation-directory of ADS2012 \oalibs\componentLib.

RF Passive SMT Library

SMT Inductors, Capacitors, Resistors

muRata Manufacturing Meas-
urement-Based SMT Library

muRata SMT Inductors, Capacitors

RF Transistor Library

Packaged, BJTs, GaAsFETs, RF Power MOSFETS, nonlinear

Microwave Transistor Library

Chip BJTs, Chip GaAsFETSs, Chip+Packaged HEMTSs, nonlinear

High-Frequency Diode Library

Diodes, nonlinear

Analog Parts Library

Diodes, BJTs, MOSFETSs, JFETSs, no package, nonlinear

S-Parameter Transistor Li-
brary

Diodes, Transistors, no package, linear S-Par

System Library

Amplifiers, Filters, Cristals, Mixers, Switches, etc.

Add a vendor component library to your workspace:
Main window: DesignKits > Unzip Design Kit
Browse to installation-directory of ADS2012 \oalibs\componentLib and select desired library.

12



(' select A Zipped Design Kit Fle =Sc=)
@Qv| . v Computer » OS5(C:) » FBEApps » ADS2012 08 » calibs » componentlib - | 43 | | fearch componentlib Fe) |
Organize « MNew folder === | @
| Jre it Mame . Date modified Type Size
) LAI'.\I_cIient_setLp |®| Analog_Parts_vendor_kit.7z 10.02.2011 15:58 TZ File 260 KB
' lopi &) HFDiode_vendor_kit.7z 100220111558 TZFile KB
J layout_command_line_editor i i S ;
] @] Meas_SMT_Passive_vendor_kit.7z 10.02.2011 15:58 1Z File 13 KB
) lfb @] Microwave_Transistors_vendor_kit.7z 10.02.2011 15:58 TZ File 44 KB
) lfnecalc |®| RI_Passive_SMT_vendor_kit.7z 10.02.2011 15:58 TZTile G643 KD
S &) RF_Transistors_vendor_kit.7z 100220111558 TZFile 142KB
O is @ 5_Parameter_vendor_kit.Jz 10.02.2011 15:58 1Z File 218 KB
S 5l @ system.Lb_vendor k72 100220111558 TZFile 49 KB
J Momentum u =T - o ) J )
/| msgs
| netexg_ads
, netlist_exp
. oalibs
, ael
. componentLia
| dsp i
File narre: - [7ipp9d Nesign Kits (*.7ip *77) v]
[ Open |v] ’ Cancel ]
Click Open.

Directory to unzip file: Use directory “Libraries” in startup directory of ADS. If this directory does not exist,

create it.
Use proposed name for Design Kit.

e Entter Mame

Design Kit Mame
stem Lib vendor kit
[ o

] [ Cancel

=)

Check Libraries in Workspace:

File > Manage Libraries > Add Design Kit from Favorites

Add Library To Workspace

o]

Add ADS, Site, or User Favorite PDKs, libraries, & library definition files into the workspace.

o ADS Libraries
- Analog/RF
- DsP

4[] Site Libraries
» [ Demokit
> [C] DemekKit_Men_Linear

4 User Favorite Libraries and PDKs
> [0 Analog_Parts_vendor_kit
=[] RF Transistors_vender_kit
» [] 5_Parameter_vendor_kit
> [C] RF_Passive_SMT_vendor_kit
» [C] RSADSDK
i Systern_Lib_vendor_kit

Add User Favorite Library/PDE...

SHPEESOF_DIR\calibs\analog_rf.defs
SHPEESOF_DIR\oalibs\dsp.defs

SHPEESOF_DIR\examples\Designkit\Demokithlib.defs
SHPEESOF_DIR\examples\Designkit\DemokKit_Mon_...

SHOMELibraries\Analog_Parts_vendor_kit\lib.defs
SHOME \Libraries\RF_Transistors wendor_kit'lib.defs
SHOMELibraries\5_Parameter_vendor_kit\lib.defs
SHOME \Libraries\RF_Passive_SMT_vendor_kithlib.d...
SHOME\Libraries\RSDK_11'\lib.defs
SHOMELibraries\Systern_Lib_vendor_kit\lib.defs

Cloze

8

Close all.

13



in

The components are accessible in schematic window. Open the library browser , right click at de-

sired component to place component in schematic.

Component Library - E
4 Al L{:rml':‘ b Search ” Search " Search ” Search || Search ” Search " Search || Search
> orkspace Lipraries -
b ADSAnpa\ug,"RF Libraries Component Description Library Vendor Placement Availability Url Licens
> ADS DSP Libraries sa_wj_SMA19-1 19930601 Watkins-Johnso.., System_Lib Watkins-Johnson LAYOUT Available N/A N/A
4 Read-Only Libraries sa_wj_SMA19 19930601 Watkins-Johnso... System_Lib Watkins-Johnson LAYOUT Ayailable N/A N/A
sa_wj_SMA1 19930601 Watkins-Johnso... System_Lib Watkins-Johnson LAYOUT Available N/A N/A

» System_Lib

sa_wj_SMAZ1-1_19930601 ... System_Lib Watkins-Johnson LAYOUT Auvailable MN/A N/A

Place Compenent

sa_wj_SMA24 19930601 ... System_Lib Watkins-Johnson LAYOUT Available MN/A N/A
sf_avx_KDF-836PY25A_19941115 AV¥/Kyocera K..  System_Lib AVK LAYOUT Auvailable N/A N/A
sf_awx_KDF-B36RY25A_19941115 AV¥/Kyocera K... System_Lib AVK LAYOUT Available MN/A N/A
sf avx KDF-881PY25A 19941115 AV¥/Kyocera K... | System Lib AVK LAYOUT Auvailzble N/A N/A

2.3. Step B: Setting Up and Launching a Simulation

Setting Up a Circuit Simulation

File Edit Select View Insert Options To

A simulation is set up in a schematic win- D :,:Lﬂ H @ [}5, “...[' “,"" x

dow, using sources and simulators availa- &
. . . Lumped-Components
ble in the Palette List. Simulator compo- Lumped-Components

; ; i Lumped-With Artwork
nents are placed in the Schematic win Controsed

i I i Sources-Freq Domain

dow. Simulation data are stored into a Source palettes et q o
dataset. — Sources-Modulated-DSP-Based
Sources-Moise
Sources-Time Domain
| Simulation-DC
Simulation-AC
Simulation palettes
Simulation-HB
SimulationLS5P
Simulation-XDB
) Simulation-Envelope

Simulation-Transient
Simulation-Batch
|| Simulation-L.oad Pul -
[l [ ]
You could just add a simulation controller and terminations directly on this schematic and run a simulation.
However, | think it is a better practice to instead treat this as a subcircuit that we place into a separate “test
bench” schematic. This allows to use several test benches with different simulations on the same circuit.

In order to do this, we must create a Symbol view.

]

10

Creating a symbol view
In the ADS Main Window, highlight the LP_Cheb cell and right click to select New Symbol.

Folder View Library View

4 [W| D:A\ADS2011%Filters\MyWorkspace_wrk

> (8 cell1
4
=ch Open "schematic_ideal”

B MNew Layout
Mew Schematic
'[>" Mew Symbol
£ Mew Substrate
i

Mew Hierarchy Policy

14



The defaults in the New Symbol dialog are good, so just click OK.

¥ MNew Symbol ﬁ .

d

Library: [Myl.ibrary_lib

Cell: Browse Cells...
View: |symbol | |Edit View Name...

[ Ok ] [ Cancel ] [ Help ]

The defaults in the Symbol Generator are fine. Click OK.
r-[}- Symbal Generator3 L] ﬁ I

Auto-Generate | CopyModify |

Source view
schematic_jdeal

Symbaol Type
@ Dual

1 Quad
Order Pins by
@ Location
) Mumber

Replace existing symbaol

Lead Length
25
Distance Between Pins
.25
[ (0]4 ] [ Apply ] [ Cancel ] [ Help

This is the default symbol that gets created.

COo=—t ==

Edit the symbol to your choices or use one of the predefined symbols from ADS (see 5.4. Create New

Symbol).



et | 2=

Lowpass

Now we have a design in a schematic and a symbol for it. Next, we will create a “test bench” to simulate its
performance.

Creating a library of test benches
Assuming there may be many test benches, we will create a test bench library. From the ADS Main Win-
dow, select File > New > Library...

Mew Library Wizard I&

Library HNamc
Choose a name for the new library.

Mame: TestBenches| lib

Location on the file system

Mame:  TestBenches_lib

Create in:  D:\ADS\CAE _Uebung\MyWorkspace _wrk

The library named "TestBenches_lib"™ will be located at:
D:ADSVCAE_UebungMyWorkspace _wik TeslBenches_ib

< Back ] [ Next = ] [ Finish ] [ Cancel ] [ Help ]

Click Next >. Since we intend for this library to only contain schematics for simulations, we will select one
of the standard ADS layers for the technology.
MNew Library Wizard

Technology
Choose a technology for the new library for this workspace.

Standard ADS Layers, 0.0001 mil layout reselution
Standard ADS Layers, 0.0001 millimeter layout resolution
Standard ADS Layers, 0.001 micren layout resolution
Custom (Opens Technology dialog)

Click Next > then Finish.
16



Advanced Design System 2012.08 (Main) -

File View Options Tocls Window DesignKits Desig

wiiw 18 7E % G B D> =

| File View I Folder View | Library View |

4 :j\f,ED:\ADSKCAE_UEI:Iung\M}rWDrkspace_wrk
> 11 MyLibrary_lib
> 1l TestBenches_lib
4 Read-Only Libraries
> il System_Lib
> ADS Libraries

Creating a new schematic view to run a simulation

Now we will create a cell within this new library. In the ADS Main Window select the schematic icon enter

an appropriate name for the cell.
Mew Schematic

(|
Library: [TestBenches_Iib - l

Erowse Cells...
| |Edit View MName...

Cell: LP_SPar

View: |schematic SPar

Options

Enable the Schematic Wizard

Schematic Design Templates {Optional):

[ <nong - ]

[ 0K ][ Cancel l’ Help ]

W 4

Click OK, and a blank schematic and the schematic wizard opens. Cancel schematic wizard.

From the ADS Main Window, you can just drag the symbol view from LP_Cheb-cell into this schematic.
Place SP Simulation component and termination component to schematic. Set frequency sweep settings

as desired.

:W".- LP_SPar [TestBenches_lib:LP_SPar:schematic_SPar] * (Schematic):4

NDEH& & HHIX 9
T v adssirouo O = 00 m -’\( '\ -® :1-

- 1. Sslect deswed component palette . F
2: Click to place SP simulator component to schematic -

Simulation-5_Param

9 @ ORR I LR

v AmE

— 3. Clickto place ’
* termination to-
. schematic .

dJerm . . . . . . . . -&- P
(Term1, . . . . . . .LP_Cheb .
Num=1 I_0

Z 500hm *t 0 0 0 T

|$ ] S-PARAMETERSI

ctamB S_Param *
spB gy
Simulation' Sétup Stat=10 MHz
o e o o o e 3 o o -SIO[.FSGHZ.
" Step=5MHz
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Select: Enter the starting point 0 items

ads_device:drawing -3.125,1.250

- ferm . .

: Term2 .
Num=2

' Z=50 Ohm"

‘S arameter Simulation -

-5.875, 4.000

ez KA

. 4. double-click component to edit component parameters

in

»

Alternatively to manual placing simulator and terminations you can use a template. From the schematic
In the Insert Template dialog, highlight the S_Params template and click OK.

select Insert > Template...
Adjust the frequency sweep settings as desired.

17



Specifying the view to simulate

Click on the LP_Cheb symbol to select it. Next click on the Choose View for Simulation icon

M N :f"'@ VR MW E

. [ho-c-se ‘I.flew for Slmulatlon

Specifies the view that is used
" | to simulate the selected
component.

Term . .
Termz
MU rn-?_

In the Choose View for Simulation dialog, click on Use this view for Simulation.

-
=* Choase View for Simulation‘ ﬂ

() Let the Hierarchy Policy determine which view to use

@) Use this view for simulation:

schematic_ideal

i [ 0K ]’ Cancel ” Help ]

Click OK. Note that schematic_ideal now appears under the LPF symbol in the schematic.

Lowpass

LP Cheb _
schemahc |dea|
10

e

18



Launching the Simulation
You can launch the simulation from the schematic window Simulate > Simulate, or from the Simulation
-

Setup dialog box, or F7, or with

The simulation runs quickly and opens a data display. Note that this data display file is not saved in your
workspace unless you specifically save it.

Note By default, all simulations in the schematic window are run.

DC Bias Back Annotation
Immediately following a DC simulation:

Simulate > DC Solution displays current and voltage data at the ports of active devices and lumped
elements.

Simulate > Detailed Device Operating Point displays a detailed listing of operating points for all
parameters of a selected device.

Simulate > Brief Device Operating Point displays a brief listing of operating points for common pa-
rameters of a selected device.

Simulate > Clear DC Annotation removes the current and voltage text produced by DC Solution.

2.4. Step C: Display Simulated Data

Data Display Window

W LP_SPar* [page 1]:0 l o | & Iﬁ

File Edit View Insert Marker History Options Tools Page Window Help
r = | . = 5 ) —
NEH&a } X YU +qHPPEQ (JD K

Open an Print Delete Redo Zoom Zoomout| Redraw View
existing current items area by 2 next
Data Data page
display display
Opena  Save current End Undo View all Zoominby?2 View View Toggle
new Data Data display command, actual size previous activation of
display return to page object
select mode
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(p_sPar - [« alp] ] 0] EEE] & B

| Zoom on Data |
Default Scroll Data | Data File
Dataset in Lists Tool
Zoomin | Zoom out
by
rectangle
Autoscale Zoom in
Plot
¥ v L Y

S ANNAYF DX L5
Insert new| Inserta Insert a Move Turn on Turn off

marker valley min marker | marker to marker marker

marker previous |delta mode delta or
data point offset mode
Insert a Insert a Insert a Move Turn on
peak marker max marker line marker marker to marker
next data offset mode
point
File Edit View Inset Marker History Options Tools Page Window Help
- e il L)

DERHS 3R XYV - @qPREG (D]
T 2 (1) [ [a] [w] o) ) EH R R (B
fJ\)'b\J\,V%A,. D aVeta

FERE StepC
Data Display

N
S

-
-

m1

@)

[

ToRnen

freq (10.00M2 10 5.000G+]

O /28
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b= | S0 Me | 003/-E8ETE 11000 1 247 1048
@ L=V | s000 M | 00T/-sE a6 1000 /5.4 1055
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-
B8 Enter Equation:2

=

Enter equation here:

Errors:

VSWR=(1+mag(511))/(1-mag(511))

Lumped1_Ideal -

freq -
Portd

PortZ(1)

PortZ{2)

5(1,1)

-

b

’ Functions Help

] [ Equation Properties... ]

[ show Hierarchy

Manage Datasets...

Doubleclick to Equation

Variable Info...

Help

-
E Plot Traces & Attributes

i

Plot Type Flot Options.

B &

e =

@

Datazets and Equations

Plot options

Traces
[LP_SPar A ] Trace Options...
Search [List ~ | [GEEET
freq
PortZ >rAdd 2>
PortZ(1)
PortZ(2) >>Add Vs, >>
5
5(1.1)
5(1,2) << Delete <<
5(21)
5(2.2)
Variable Info...
Enter any Equation >>Add >>
e G
-
E Plot Traces & Attributes ﬂ
Flot Options
Linear | Polar I Smith | Stack I List | Antenna
Title
More,
Select Axis Axds Label
X Axis More.
¥ Axis
Right ' Axis
Bottom X Axis Auto Scale
Min Max Step
-80 a 20
Scale
@ Linear ) Leg
Add Axis... ] l Grid...
= o

S11, S(11) and S(1,1) are
equivalent

Doubleclick to plot
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3. ADS 2012 Design Environment

Advanced Design System (ADS) 2012 provides a complete new design environment (see “Advanced De-
sign System Quick Start” adstour.pdf) and terminology for existing ADS users. ADS Projects are replaced
with workspaces, designs are now Cells and Views. To use your existing ADS Projects and designs (cre-
ated using earlier versions of ADS) with ADS 2012, you must upgrade them to an ADS Workspace (see
“ADS Quick Reference” oagkref.pdf).

ADS Workspace

ADS 2012 uses workspaces to store and organize the design work. A Workspace is an organizer where
you can group everything about a design within— such as libraries, technology, schematic, layout, simula-
tion data, and Momentum data. The entire ADS user interface and simulation operates within a currently
opened workspace.

A Workspace includes:

Library: A Library is a directory that holds cells and a definition file, such as lib.defs. This file contains a
summary of all the libraries selected into the given workspace and their mode of operation (Read-only,
Non-Shared, or Shared). A Library also defines the technology (layers, resolution, and layout units) to be
used by the Views created in that library.

Cell: A cell is a sub-directory that contains zero or more views.

View: A View is a sub-directory in a cell that stores the design work such as
schematic, symbol, or layout, and can store other related data, such as an EM Setup.

Workspace Features
The following are the key features of an ADS workspace:
e Workspaces can have multiple libraries. Each Library can have multiple Cells, and each Cell can
have multiple Views.
e Workspaces can be archived or un-archived.
e Workspaces contain data that includes simulation results, data display files, and other data files.

In an ADS Workspace,

1. A component name consists of the library name and cell name of the component.

2. A design name consists of the library name, cell name, and view name of the design.
3. Forms and Formsets are defined in a library.

The following figure displays the hierarchy of an ADS Workspace:

Workspace
(Demo_wrk)
Datadisplay files .dds Library Library Library Directory Lib defs
Preference files (Vendor
AEL files (Circuits_lib) (TestBenches_lib) Components, PDK) (Data)
Config files
Resource files
Dataset files .ds
Cell Cell Cell
(LPF_distributed) (LPF_lumped) (TB_Spar)
View View View View View
(layout_distr) (schematic_distr) (schematic_lumped) (symbol_lumped) (schematic_SPar)

From the ADS Main window, the view options are provided for a workspace in three different tabs: “File
View”, “Folder View” and “Library View".

These tabs show a different view of the workspace and the loaded libraries. Changes made in any of these
tabs (such as renaming or deleting a file or view) will affect all three tabs.
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File View:

Advanced Design System 2012.08 (Main)

File View Gptions Tools  Window  DesignKits  DesignGuide Help

wivw B %t WBD>m=

File View | Folder View | Library View |

File Browser
4 = Demo_wrk
t. .

> 23 Circuits_lib

4 [= data
t. .
51 TB_SPards

> 0 TestBenches_lib

In the File View, you can:
e Browse to other directories (similar to previous releases)
e See the actual files that are stored in the file system

Folder View:

Advanced Design System 2012.08 (Main)

File View Options Tools Window DesignKits DesignGu

whw B B> W=
Folder View Library WView

4 W] D:\ADS\Div_Tests\Demo_wrk

FIrS Circuits_lib:LPF_distributed
layout_distr
schermnatic_distr

4 €| Circuits_lib:LPF_lumped
schematic_lurmped
{:)- symbel_lumped

WM TB_SPar.dds

PR TestBenches_libs TB_S5Par

schematic_SPar

In the Folder View, you can:
e Create virtual folders to group related files (similar to previous releases)
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Library View:
Advanced Design System 2012.08 (Main)

File View Options Tools Window DesignKits  Desig

Wi B R D>

| File View | Folder View | Library Yiew |

4 [wiD:A\ADS\Div_Tests\Demo_wrk
4 il Circuits_lib
4 (€] LPF_distributed
layout_distr
@ schematic_distr
4 [C| LPF_lumped
@ schematic_lumped
{:} symbeol_lumped
P iii TestBenches lib
4 [€] TB_SPar
@ schemnatic_SPar
Read-Only Libraries
» iii Analog_Parts
’ iii 5 _Parameter
» ADS Libraries
AEL Files
» Config (cfg) Files
Data Displays
M TB_SPar.dds
4 [atasets
® TB_SPards

Hierarchy Policies

19

[

Layer Preference Files
» Library Definition Files
Log Files
Motebooks
+ Preference Files
Substrates
Text Files

In the Library View, you can:
e View the system organization of a workspace
e Find files by type

Library
A Library is a subdirectory that includes cells. Libraries are used by specifying the subdirectory in a library
definition file, such as lib.defs. This file defines name of the library and the mode of operation (Read Only,
Non-Shared, or Shared). Files within the library itself define the technology (layers, resolution, and layout
units) to be used by Views created in that library.
All types of designs are contained in libraries. Design kits in ADS 2012 contain libraries with cells. User
workspaces contain libraries. Native ADS components themselves are also contained in Libraries.
The process information such as layer definitions, units, and substrates are defined in the technology of a
library. You can create multiple libraries within a complete design hierarchy. Library usage is defined by a
file lib.defs. A library may reside physically in the workspace directory.
The following are the key features of a Library:
e Each Library has a uniqgue name and path, specified in a library definition file. (Note that the library

itself does not specify its name. The name must be specified correctly in a lib.defs file.)

Note

Two libraries with the same name cannot be open at the same time.
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e Associated with a Technology that defines physical layers, units, etc. The technology can be a na-
tive one created for a library, or it can be referenced to another library’s.
e Contains zero (0) or more Cells.
e Loaded/unloaded independently or collectively loaded through a lib.defs file.
e Defines the technology (layers, resolution, layout units) that it will use. All views in a library uses
the same technology.
Cell
A Cell is a container for Views. It is an equivalent of an ADS design (ADS 2009 Update 1
and earlier releases), as it may contain schematics, layouts, and symbols.

Each Cell:
e Must have a unique name in the library, although cells with the same name may exist in another li-
brary.

e Contains zero or more views.
May have multiple views of the same type.
May have a component definition, edited by choosing File > Design Parameters... while editing
one of its views.
View
A View is a sub-directory in a cell that stores design information such as schematic, symbol, or layout.
Views may also store an EM simulation setup or an EM Model. Each view is a container that stores a file or
a database object. It is a specific representation of a cell. All views in a given library use the same technol-
ogy.
Each view:
e s associated with a Cell.
e must have a unique name in the Cell.
e Note
Schematic, Layout, and Symbol Views should generally be named as schematic, layout, and sym-
bol unless you are using polymorphism.
e Has a type (schematic, layout, symbol, EM Setup, EM Model).

For more information see “Advanced Design System Quick Start” adstour.pdf, “ADS Quick Reference”
oagkref.pdf and product documentation.
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4. Simulations in ADS

Description

Typical Use

DC
Fundamental to all RF/Analog simulations. It performs a topology check and
an analysis of the DC operating point.

All RF/Analog designs

AC

Filter
Obtains small-signal transfer parameters like voltage gain, current gain, and Amplifier
linear noise voltage and currents.
S-Parameter Filter
Provides linear S-parameter, linear noise parameters, transimpedance, and Oscillator
transadmittance. Can be used to achieve many goals of the AC simulator. Amplifier
Harmonic Balance Mixer
Uses nonlinear harmonic-balance techniques to find the steady-state solution Oscillator
in the frequency domain. Power amplifier
Transceiver
Circuit Envelope Mixer
Uses a combination of frequency- and time-domain analysis techniques to Oscillator
yield a fast and complete analysis of complex signals such as digitally modu- Power amplifier
lated RF signals. Transceiver

Phase-locked loop

LSSP

Performs large-signal S-parameter analyses to represent nonlinear behavior.
The accompanying P2D simulator can be used to speed up subsequent analy-
ses.

Power amplifier

Transient/Convolution
Solves a nonlinear circuit entirely in the time domain using simplified models to
account for the frequency-dependent behavior of distributed elements.

Mixer
Power amplifier
Switching circuits

Ptolemy . . _ Digital Circuits
Uses Digital Domain for simulation. DSP
Momentum Layouts
Electro-magnetic Simulation of planar structures

FEM

Full 3D Finite-Element Electro-magnetic Simulation of 3-dimensional struc-
tures

Filters, Antennas, Cou-
plers, Multilayer
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5. Working with Symbols in ADS2012

(Hierarchical Designs, Subnetwork, Subcircuit)

To explain working with symbols in hierarchical designs, we use a step-by-step example with a workspace
Symboltest_wrk. The archived workspace is available as Symboltest_wrk.7zap.

Circuits (or Subcircuits) with their symbols are organized in a Library Circuits_lib. For each circuit we use
a cell containing a schematic and its symbol.

Simulations are organized in a Library TestBenches_lib. For each simulation we use a cell containing a
schematic with simulation-circuit.

In this step-by-step example we use schematics and symbols for a LC-lowpass filter and a LC-highpass
filter in the library Circuits_lib. In the library TestBenches_lib we have schematics with S-parameter sim-
ulation for each filter and for cascaded filters.

IR Advanced Design System 2012.08 (Main)

|File View Options Tools Window DesignKits

W W 3} @D"“’”"":

| FieView | Folder View | Lbrary View

4 I Circuits_lib o r
4 (€] HP_Filt Igm Igm
ﬁ schematic L A
{)‘ symbeol
¢ PR | Schematics and symbols —
il chemasic for the filters O 2 =D
i} symbol_default
{> symbol lib
i} symbol_modified
4 i" TestBenches_lib
4 [€] TestBench_BP_SPar

:ﬂ schematic . “\@F

4 €| TestBench HP_SPar @H\ @ @HQQ
_ B3 schematic —— Schematics for simulations T L =

4 € TestBench_LP_SPar

Gl schematic
Read-Only Libraries §§'g:;°g,:§l
ADS Libraries o
AEL Files

Config (cfg) Files
4 Data Displays

ol TestBench_BP_SPardds =]

N TestBench_HP_SPar.dds . . i:‘;

i TestBench_LP_SPardds Data Dlsplay files ; ]

Y TestBench_SPar.dds =
Datasets Dataset files

Hizrarcbas Daliciac
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Example:
1. 2. 3. 6.
Create New Creat New Creat New Creat New Settlng DeS|gn Using Symbol in
Workspace Library Schematic Symbol Parameter Other Schematics

5.1. Create New Workspace
From the ADS Main Window, choose File > New > Workspace. Name the library Circuits_lib.

Mew Workspace Wizard &J

Library Name
Choose a name for the workspace's library.

Libraries:

*Contain designs: All designs are contained in a library (inside cells)

*Define technology: All designs in a library use the same layers, units, and technology
*Define a namespace: Cells in different libraries can have the same name

*Can be shared: & workspace's library can be added to a different workspace

*Must be unique: Two libraries with the same name cannot be opened together

Hame: Circuits] lib

Location on the file system
Mame: Circuits_lib

Create in: D:VAD5\Div_Tests\Symboltest2 wrk

The library named “Circuits_lib™ will be located at:
D:WADS Div_Tests\Symboltest2_wrk\Circuits_lib

< Back ] [ Mext = ] [ Finish ] [ Cancel ] [ Help

5.2. Create New Library

From the ADS Main Window, choose File > New > Library. Name the library TestBenches_lib.

]
New Library Wizard ﬁ

Library Name
Choose a name for the new library.

Name: TestBenches| lib

Location on the file system

Name:  TestBenches_lib

Create in: D:\ADS'\Div_Tests\Symboltest2_wrk

The library named "TestBenches_lib™ will be located at:
D:WADS\Div_TestskSymboltest?_wrk\TestBenches_lib

< Back ] l Mext = ] [ Finish ] I Cancel ] [ Help

5.3. Create New Schematic

From the ADS Main Window, choose File > New > Schematic or click @ and create the new schematic
in library Circuits_lib.

Name the cell LP_Filt and accept the schematic default name schematic.

Insert components and complete schematic as shown below.

Save schematic H .
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tic] * (Schematic):6

NEE& b MY

Lumped-Components

-

Palette &

-

MX?@q%&Qﬁ@ﬂ

O L 0

= VAR

e mom | S

el e N2 A Zr@ ) R W A

t} ﬁ\r (v___

1&%@“\

O

In.

Select: Enter the starting point

Num£1 '

o . S O
. L . . . o .
. .C. . . c . SR
1 . o9 e N2
C=C1 I C=C1 4
[l '
0 items ads_devicerdrawing  1.500, 0.500 -0.625,0.125 in

5.4.

Create New Symbol

From the ADS Main Window, choose File > New > Symbol or click l: and create the new symbol in

library Circuits_lib.

Browse Cells and select LP_Filt and accept the symbol default name symbol.

Mew Symbol

=)

Library: [ Circuits_lib

*)

Cell:  LP_Filt] Browse Cells...
v (ool v vane. |
[ Ok ] ’ Cancel ] ’ Help ]
4> Symbol Generator:7 2
Symbol Type Description
Auto-Generate CopyModify . . .
Dual Restricts pins to two sides of sym-
Source view bol body
[schemah'c - Quad Allows pins on all four sides of
symbol body
Symbal Type . o
® Dual Order Pins by Description
) Quad Location Numbers pins in the same relative
Order Fins by order as the ports on the schematic
@ Location Number Numbers pins sequentially in a left-
) Mumber right, top-down order
Replace existing symbol . .
Lead Length and Be careful altering this values. The
Lead Length . . . .
e Distance Between values have to fit the grid spacing
Distance Between Pins Pins in schematic.
.25
[ oK J [ Apply ] [ Cancel l [ Help

29



p _ .
LP_Filt [Symboltestl_lib:LP_Filt:symbol_default] * (Symbol): [ S
y ¥ y

DERHE L X9 4 GPRL e RS

Palette

-

{1 >=—n -Oufl—=<2>

] [ b

Select: Enter the starting point 0 items ads_device:drawing 1.750, -0.875 0.375, -0.375 in

The generated default symbol can be edited as desired at any time.
Add text, change shape of symbol as desired.

Be careful moving pins. They have to fit the grid spacing in schematic.
See help “Working with Symbols”.

Coe—]in |out—=<=>

Lowpass

Alternatively one of the many symbols from ADS can be used:

4> Symbol Generator:10 [&J .
Copy/Modify

Symbol category
Filters-Lowpass -

Jandstop | FiltersHighpass | Filters-Lowpass EIEI

Use this to select one of the many symbols from
symbol library.

= F
bE i

Beszel GHMSE Flvnam
Symbol name:

ads_behavioral:LPF_Bessel

[ QK ] [ Apply ] [ Cancel ] [ Help
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5.5. Setting Design Parameter

To pass component parameters from schematic to symbol view they have to be set in schematic. To define
the parameters that should be passed to the upper-level symbol:
Open the schematic in the cell LP_Filt

Choose File > Design Parameters. In the Design Parameters dialog box, select Cell Parameters tab
and enter variables and default values for the capacitor and inductor.

A LP_Filt [ 1_lib:LP_Fil ic]

Edit Select View Inset Options Tools Layout Simulste Window Dynamiclink DesignGuide Hel

) e w19 4G POPL L L R

£ Open.. Ctrl+0

iii i o e
Revert to Saved.. }%uﬂm\ﬁA 2 @ ‘U‘
W Sove Ctrl+S
Bl Savehs.

F\L Save a Copy As...
|‘_‘F Save Design As Template...
@i SaveAll

)| & Print.. Ctrl+P
g Print Area...

ot Import..
g Export...

Reports »
Design Parameters...

X Exit Advanced Design System...

57 Design Parameters:3 x . B (% Design Parameters3 " F > o =5
Library:  Circuits_lib Library: - Circuits_lib
Cell: LP_Filt cell: LP_Filt
General Cell Definition | Cel Parameters | General Cell Definition | Cel Parameters
Edit Paramete I
clect Parameter I Parameter Select Parameter Edit Paramster
Parameter Mame Parameter Mame
a l a 2
Lz
Value Type Value Type
Real - [Real -
Defavit Value (2.g., 1.23e-12) Defauit Value (=.g., 1.23e-12)
5.0 pF 10nH
Cptional Optional
Parameter Type Parameter Type
Copasace -
Parameter Description Parameter Description
c1
[ Add q[ Cut ] [ e Display parameter on schematic [ Add ] [ Cut ] [ Paste ] Display parameter on schematic
Optimizable Optimizable
llow statistical distributi
Add Multipicity Factor (_M) ‘Add Multplicty Factor (M) Allow statistical dtribution
[T] Mot edr [7] Not edited
Copy Parameters From... [7] Mot netlisted [] Mot netisted
ADS 2011 Note: Adding parameters does not automatically make the layout artwork parameterized ADS 2011 Note: Adding parameters does not automatically make the layout artwork parameterized.
To make instances of a spedific layout change based on parameters, please set the Artwork Type To make instances of a specific layout change based on parameters, please set the Artwork Type
to Parameterized' on the "View Specific Configuration’ tab in the layout's Design Parameters dislog box. to 'Parameterized’ on the "View Specific Configuration’ tab in the layout's Design Parameters dialog box.
oK Save AEL file Cancel Help oK Save AEL file [ cancel | Hebp

Click OK to close this dialog box, save and close the schematic.

5.6. Using Symbol in Other Schematics

The symbol can be used in any other schematic. The parameter we assigned (capacitance and inductance
in this example) will pass through to the network.

In this example we create a schematic in the TestBenches_lib with the cell name TestBench_LP_Spar to
perform a S-parameter simulation on the lowpass filter.

From the ADS Main Window, choose File > New > Schematic or click and create the new
schematic in library TestBenches_lib. Name the cell TestBench_LP_Spar and accept the schematic

default name schematic.
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Insert the symbol by simply drag i

TestBench_ LP_Spar.

Advanced Design System 2012.08 (Main)

File View Opticns Tocls Window Design

wiw BT MED>

Fie View | Folder View

Library View

4 [w]{D:\ADS\Div_Tests\Symboltest_wrk
4 i Circuits_lib

& (& HP_Filt

G schematic
{> symbel

4 [c] LPFilt

@ schematic

Drag symbol to

it from the Main window, Folder View or Library View to the schematic

schematic

{> symbol_default

2_SParschematic] * (Schematic)4

(=] @

{> symbol_lib
‘b symbel_medified
> |“ TestBenches_lib

Palette

BEF

9 9 g

5
«o-_g

ols Layout Simulate Window Dynamiclink DesignGuide Help

GPDD Y

$ &R

o won HE

=4 B A
fin =%\ A i_"@? “U“_t@!@

lﬂw

Term1
Num=1
=] L =50 Ohm
3 u«-m E TR

:\
DtFeed || 0GBick.
:\
SHORT || WM.
E\
PLG || FRC

- S_Param
. SP1 .
{fﬁ? . Start=10 MHz.
Stop=5 GHz
ik T Step=10 MHz
ac || s . i

s || e
s || sk |~

Select: Enter the starting point

«

0items

=54
. C1=50 pF Num=2
=10 nH 250 Ohm

: DeS|gn Parameters
@ Dlsp\a\ Template
disptemp1 .
"S_Params Quad dB_Smith"

TestBench_LP_SPar

ads_device:drawing -0.875, -2125 -3125, -1.000 in

Complete schematic with S-parameter simulation template: Insert > Templates > S_Params and set

frequencies to desired values.

Save schematic H .

Specifying the View to Simulate

In the TestBench_LP_Spar schematic, select the LP_Filt symbol.

iematic] * (Schematic):4

|:||E||

wt  Simulate  Window  Dynamiclink DﬁsignGuide Help
P @ PPR- T T R B
> = e Bl N AR A fﬁf‘}}@ v RWE
+

. | Choose View for Simulation

Click Choose View for Simulation

Specifies the view that is used
to simulate the selected
component.

Num=2
2=50 Ohm

| I
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In the Choose View for Simulation dialog box, select Use this view for Simulation.

“* Choose View for Simulation‘ ﬁ -

() Let the Hierarchy Policy determine which view to use

@ Use this view for simulation:

schematic

[ oK ][ Cancel H Help l

Click OK. Note that schematic now appears under the LPF symbol in the schematic.

—F]-

Lo, ST

"LP_Fiit -
- sc-hematic
X3
. C1=50pF
L2=10 nH

Modifying the schematic of a symbol
If you make changes in the schematic that affect the component definition (any changes in the Design

Parameters dialog box-information), that serves as a subnetwork in a higher-level design, you need to
explicitly update the symbol to recognize those changes.

To update a symbol that contains a modified subnetwork:

Select the symbol and choose Edit > Component > Update Component Definitions.

Select the option Update Component Definitions in Subnetwork and click OK. Changes to any
subnetwork designs are now reflected in the symbol.

Viewing the Network Represented by a Symbol
Whenever your design contains a symbol that represents a network, you can view the actual network

being represented by the symbol by using the Push Into Hierarchy command.
To push into and then pop out of an item:
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Select the item.

A

Choose View > Push Into Hierarchy or . The network represented by the symbol is displayed.

simulate Window  Dynamiclink  DesignGuide Help

PO POLY S 2 R WL
S EPOPH S L =4k b

l:_ ﬁ !!ﬂ J\ﬁ '\ o A Push IntoHlerarch}r

Displays the network associated

+ with the symbol you select.
.+J
| : Term -
schematic - - - - - - - - - Term2.
K2 Mum=2
C1=50pF L] ]Z=3000m

L2=10nH

[ @PPPFle B BWERN
J:‘%HHJE'\WEA .ﬁ."@ VR e
+ 1 % | r:{}} LP_Filt [Symboltestl_lib:LP_Filt:schematic] (Schematic):16 l = | B &1

File Edit Select View Insert Options Tools Layout Simulate Window Dynamiclink DesignGuide Help
NERH& & HHMX 9T 4+ €PRP4+IE & ~
Lumped-Components - - O—I J_— ﬂ !!ﬂ JE \ A A e @ ||h]|| »

-~

Palette &
e |[ | =
3 FHodel . o .
% . S.PARAMETE —= - - L B O _
~§ Param el ) Num 1 el ca Num—2 i
SP1 3 c c1 c=C1 L4
CStat=10MHz ¢ || o : S ST
- Stop=5 GHz o o
. Step=10.MHz . = || B o S
DisplayTemplate. DGFeed || DGBlck = = S
disptempi . = ||
"5_Params_ Quad dB Smltl shorT || MUTIHD il
[ i N 4 O ™| '
LP Filt X2 ads_dq Select: Enter the starting peint 0 items ads_device:drawing -1.375,1125 -3.125, 2.500 in

b

The Pop Out of Hierarchy
been pushed into.

When you are through viewing the network, choose Pop Out of Hierarchy and you are brought back to
the item (or schematic containing the item).

command is the reverse of pushing, and only works if a design has
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5.7. Now everything is ready for simulation.

= — — Bl
i TestBench SPar [Test Benches, libTe libiTestBench SParschEmatlc] (Schematic}:19 =

Filepm EclitgmSelectymVickmpinseriam O pliorsmmiico iy autamSimaltepeWindowmmDyramiclinkam DesignGuideyn Help

NEH& K HHX 9V $aPLDe &2 Zeo i BEAN

Lumped-Components -

Falette

O-J—-%m’\ﬁ\mA S ) R E

+ %
e Term LP_Filt e Term
Term1 schematic Term2
. Num=1 L. X2 Num=2 .
Z=50 Ohm C1 SDpF Z=50 Ohm
- L2=10 nH -

[im]

|®| S-PARAMETERS l : DisplayTemplate
| B .. disptemp1 .
"S_Params_Quad_dB_Smith"
S_Param - - :
SP1
Start=10 MHz,
Stop=5 GHz
Step=10 MHz o
: TestBench_SPar
< [ b i
Select: Enter the starting point 0 items ads_devicerdrawing 4,250, 3875 0000, 0625 in
Start simulation ’E and display simulation results.
— - =
fw TestBench_LP_SPar* [Page 1: 5_Params_Quad_dB_Smith]: 1 =
File Edit View Insert Marker History Options Tools Page Window Help
— = e= - .
NEH& } X9V +aqPRLEG [JD X
[TestBench_LP_SPar '] I (4| [41] [I»] > M @ @ @ @
b4 ¥ L4 .
ITNUWAYF (DT L
B =) S-Parameters vs. Frequency i
ot Rie fle 5o Com ident Reverss Transmisson, o8
@ .
—— =104
B ||[1234 ]
B || 5678 ~ Vg
— 5 I F e
i} s | _
@i - d
e / -40—
_,—o-‘/ -5
L S — freg (10.00MHZ to S.000GHL) oo UI5 ‘!U ||5 2[0 2'5 3[0 5'5 l-[ﬂ 1'5 50
freq GHI
O D Forwand Transmission, 08 Ouiput Refe cbn Coeficlant
a.
—_—— =]
1OJA
5
Il 5_ 204
§ =1 8
2 o B
354
tl o
-454
N I S N S S S N S _
00 0510 15 20253035 40 45 50 freq (10 0OMHz b 5.0008 Hz)
freq, GHz : ) -
t J |:| 3
\ Page 1:5 Params_Quad_dB_Smith /
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6.

ADS Optimization Cockpit

For usage of Optimization Cockpit see:

http://www.youtube.com/user/AqgilentEEsof#p/c/FF7051B3E314AD45/41/m0UkgaqVDoQ

te Window Dynamiclink

A QR Qi ® S TE

DesignGuide

Help

3
HHE

% ﬁ \ :f.%: {ﬁ E Simulation Setup... L"@'JJ @

T

~ Optimization Cockpit

(K B A S

o

If you are missing icons in the toolbar you can customize your toolbar (add or delete icons):
Menu: Tools -> Hot Key/Toolbar Configuration

Select Toolbar

‘i Configuration:4 PS
| Hotkey | Toobar | ComponentMenuHotkey |
Toolbar Group Tool Ttem
defaultd Ground -
defaultl Var

Compenent Library...
Edit Compenent Parameters.. |
Wire Bitmap Name
Name Node... smoptimz
""" Button

Display Toolbar Simulate 3 &
Optimize...
Simulation Setup...
Tuning...

Toolbar Name MNew Data Display B

Add wt | w pown | [ asd [ au

Menu Category Menu [tem

Tools\Metlist Export', 4 || Simulate -

Tools\Spice Model Generatort, Simulation Setup... I

Teols\User-Compiled Modely Simulation Variables Setup...

Tools\Export ADS Ptelemy Design' Stop and Release Simulator...

Teolsi\Import System Modelt, Tuning... L

Layoutt Optimize... 3 &

Simulate), Update Optimization Values

Window!, || Smart Simulation Wizard...

DrynamicLinky, _ ||| Highlight Node...

Dynamiclink\Instancel, ‘=‘ Annotate DC Solution N

DynamicLink\Design Varizbles' || Detailed Device Operating Point

Dynamiclink\Annotate), Brief Device Operating Point

User', = || Clear DC Annotation <

oK ] [ Apply [ Cancel ] [ Default l I Help

Select Position to insert -

Add to insert Icon -

Select Command/lcon to add
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6.1.

Setup for Optimization

e Place an Optimization-item and Goals to the schematic.

Optim

Optiml
OptimType=Gradient
Maxlters=100
DesiredError=0.0
FinalAnalysis="None"
NormalizeGoals=no

SetBestValues=yes
SaveSolns=yes
SaveGoals=yes
SaveOptimVars=no
UpdateDataset=yes
SaveNominal=no
SaveAlliterations=no
UseAllOptVars=yes
UseAllGoals=yes
SaveCurrentEF=no

EnableCockpit=yes
GOAL GOAL GOAL
Goal Goal Goal
OptimGoall OptimGoal2 OptimGoal3

Expr="dB(S11)"
SiminstanceName="SP1"
Weight=1
IndepVar[1]="freq"
LimitName[1]="Limit1"
LimitType[1]="LessThan"
LimitMin[1]=
LimitMax[1]=-19.4
LimitWeight[1]=1
Indep1Min[1]=10 MHz
Indep1Max[1]=1 GHz

Expr="dB(S11)"
SiminstanceName="SP1"
Weight=1
IndepVar[1]="freq"
LimitName[1]="Limit1"
LimitTy pe[1]="GreaterThan"
LimitMin[1]=-19.4
LimitMax[1]=
LimitWeight[1]=1
Indep1Min[1]=1 GHz
Indep1Max[1]=4 GHz

e Setup Variables or element values for Optimization

VAR

VAR1

Expr="dB(S21)"
SiminstanceName="SP1"
Weight=1
IndepVar[1]="freq"
LimitName[1]="Limit1"
LimitType[1]="LessThan"
LimitMin[1]=
LimitMax[1]=-25
LimitWeight[1]=10
Indep1Min[1]=2 GHz
Indep1Max[1]=3 GHz

L1=10.6206 {0}
L2=13.1403 {0}
L3=18.5051 {0}

8 Variables and Equations:4 = |

VAR Variable or Equation Entry Mode

Instance Mame (name[<start:stop>]) Standard -
VAR1

MName L1

Select Parameter

11=10.6206 opt{9to12 } B

12=131403 opt{12to 16}

13=18.5051 opt { 15t0 20 } 10.6206

’ Equation Editar. .. ]

’ Tune/Opt/Stat/DOE Setup... }

Display parameter on schematic

Add ] ’ Cut Paste [ Compeonent Options. ..
Variable Value : Variable equation
CK ] [ Apply l [ Cancel ] [ Reset ] [ Help

Setup:4
p

—

Optimization

[ Post Froduction Tuning

Optimization Status |Enabled

Minimum Value
e
Maximum Value
2

Statistics »

1

’ OK ” Cancel ]

Help
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Optimization

The Optimization Cockpit is a live, graphical view of an optimization job. You see the cockpit data (error
graphs, goal plots, and variable values) change in real time as the optimization progresses. In addition, you
can use the cockpit to control the optimization while the optimization is running. For example, during the
course of an optimization, you can increase the range of an optimization variable, modify the limit line of a
goal, tune the optimization variables, and change the algorithm from Random to Gradient.

Cockpit Panels

The cockpit has three main panels: Status, Variables, and Goals. It also has a control panel on the left-
hand side.

« Dptimization Cockpit |Z||E|E|

¥ Continue Status

Iteration §/20  Elapsed time:20s

Optimn1
) Edit algorithm. ..
D . i | B

Variables Goals
Update Design. . S variables Start Tuning - Edit variables...| 2 goals Error: 0.341503 Edit goals...

| Error history Goal conkributions
States ‘ ‘ ‘

Store... | T T

Recall... =
Delay  3.93544 " e o] =dEE]
Errar
FikerC1 92,5756 P E—
- —
f Contributions
Filter.Cz 114.106
L [y
=
Filker.L1 99.5365
Filerl2 73,4409 -
Errar
Conktributions
Close -_
-

Status panel

The Status panel displays the optimizer's status, type, elapsed time, and progress. It also has a button for
changing the optimization algorithm settings.

Status

Optiml  Iteration 8/20  Elapsed kime:19s
E ) Edit algorithrm. ..
cradiert  (HMMNAN |

Activities
Roll the pointer over the status icon to know the state of the optimizer

Status
Ciptim Iter
dient E

While the optimizer is paused or towards the end of an optimization, click Edit Algorithm to modify the
optimization algorithm. See “Modifying the algorithm” for more information.

Variables panel

The Variables panel displays the optimization variables as a row of sliders and as data in tabular format. It
also has buttons for tuning and for editing the variable definitions.
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Variables

L variables

skark Tuning = Ecit warables. ..

Delew

Filker.C1 92,5798

Filker.C2 114,106

Filker.L1 99,5365

Filker.L2 73,4209

ns
pF
pF
nH

nH

Eni |

The sliders represent the current value of each optimization variable relative to its minimum and maximum

values.

Each row of the table shows important information for each optimization variable:
e Name
e Current value
e Units (if any)

¢ A history graph showing the values of the variable over the course of the optimization.

Activities

Click a row in the table to highlight its corresponding slider or vice-versa

5 variables Skart Tuning - Edit wariables...
| | '
| . ‘
Draalay ns
FllcerC1 pF

FilkerL1

Filker.L2:

Filter.CZ2 114.106 [k pF

nH

nH

Enl| |
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Move the pointer over a slider to see information about that variable

T
| Filter.C1 = 92.5798 pF |
Max— 1 nl
Min =1 pF

DEla'\.-' 3.99544 —_l--

Click Start Tuning to switch to tune mode. See “Tuning” for more information.

While the optimizer is paused or towards the end of an optimization, click Edit Variables to modify the
variable settings. See “Modifying variables” for more information.

Goals panel

The Goals panel displays the current error, the error history graph, the goal contribution histogram, and the
goals table. It also has a button for editing the goal definitions.

Goals

2 goals Error: 0.341503 Edit goals. ..

oal contributions

an

Errar history

Freqaoal = db(521)

Error

Contributions

Error

Contributions

The Error history graph shows the overall error over the span of optimization.

Error hiskory

The Goal contributions histogram is displayed when there are two or more goals. It represents each goal's
contribution to the overall error.

izoal contributions
The table contains a row for each goal. Each row represents the following information:
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o A plot of the goal's response and limit lines. The limit lines are red and the response is blue.

Freqane = dbi{S21)

The solid blue trace is the response for the current values of the optimization variables. The
dashed blue trace is the response at the beginning of the optimization.

e A history plot of the goal's error over the span of optimization.

Error

&2 Sometimes you will notice the error for a goal increases. The optimizer is driving the overall error to
zero, so the error for a particular goal can increase as long as the overall error decreases.

A Contributions histogram is displayed only when the goal has more than one limit line. The histogram
shows each limit line's contribution to the goal's error.

Zontributions

Activities
Move the pointer over the Error history graph to see information about the error:

Error hiskorsy

Current error: 0,34 1503 [

Freqzoal = db(s21} Tritial Arror: 25,0195

Move the pointer over a bar in the Goal contributions histogram to see information about that goal's
contribution to the error:

Goal contributions

Goal: Fregiaoal
G5
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Click a bar in the Goal Contributions histogram to highlight the corresponding goal in the table or click a
goal in the table to highlight the corresponding bar in the histogram:

Errar history oal conkributions

FreqGoal = d({521)

Error

Contributions
U —
LI

FiseTimeianal = wout

Error

: I
o

Move the pointer over a bar in the Contributions histogram to display the contribution percent and to
highlight the corresponding limit line on the plot:

MreqEoal — db{S21)

Errar

Contributions

=
Lirnik line: Pacchand

RiseTimeGoal = Youk 55%0

Move the pointer over a limit line to see information about that limit line:

Freqgaoal = dbis21’

- o T

-
[

~

Passband A
O Hz « freq =200 MHz [~-==
respOnEs = =2
Wigight = 1
DT rAmfarar =i

Move the pointer over a data point in the trace to see the coordinates of the point:

Freqioal = db{521)

freq =990 MHz
response = -9, 49365

While the optimizer is paused or towards the end of an optimization, click Edit Goals to modify the goal
settings. See “Modifying goals” for more information.
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Stale plots
Goal plots go stale when the algorithm, goal, or variable settings change, but no simulation is performed.

Fregiaoal = dbizz1)

This means that the simulation results (error value, the contribution graphs, and the goal plots) displayed in
the Cockpit do not accurately reflect the current algorithm, goal, and variable settings. For example, click
Edit Goals and modify one of the limit lines you will see the goals plot will go stale. Click Simulate to
refresh the goals plot.

Control panel

This panel has several buttons on the left-hand side of the Cockpit that helps you to control the
optimization while it is running.

Pause

Click Pause to pause a simulation while it is running. Once an optimization is paused, you can interact with
the optimizer. It can take time for the optimizer to pause when the low-level simulation (for example,
transient or harmonic balance) takes a while to run.

The Pause button changes to Continue when an optimization is paused or is completed.

Continue

Click Continue to continue the optimization. This button is available when the optimizer is paused or has
finished.

D If the optimizer has reached the maximum number of iterations and you click Continue, you can in-
crease the maximum number of iterations.

Simulate

Click Simulate to re-evaluate the goals. This is useful after you have changed the settings (for example,
modified a limit line on a goal) and you want to update the goals plots or see the new error value.

It is also useful in Simulate after pressing Simulate tuning mode. See “Tuning modes” for more
information.

) Data Display graphs do not get refreshed on clicking Simulate.

Update Design

Click Update Design to transfer variable values to the design.

This command can also transfer algorithm and goal data to the design. This is useful when you have used
Edit Algorithm or Edit Goal to modify the algorithm or goal definitions. For more information on modifying
the goal or algorithm settings, see “Controlling the Optimization”.

Note: The options you specify while updating the design do not change from one optimization to other.

If the sweep panel is displayed (see “Sweep Panel”) when you click Update Design, the design is updated
using the optimization specified by View.

Store

This option allows you to store the current optimization state. For more information, see “Using
Optimization states”.

Recall
This option helps you to recall a state. For more information, see “Using Optimization states”.
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Options
It allows you to view the Cockpit options. For more information, see “Scaling the plots”.
Close

Click Close to close the Optimization Cockpit. If the optimization is still running, you have the option to stop
it or to update the design.

Controlling the Optimization
Modifying the algorithm
Follow the steps below to modify the algorithm:

1.  Click Edit Algorithm.

2. Change the optimization type or the maximum number of iterations.
» Edit Algorithm X
Tvpe
Mazx. iterations | 20 |
O l ’ Cancel ] ’ Help ]
3. Click OK.

Note: When you click OK, the Optimization component on the schematic is not updated.

4.  Click Update Design to transfer the new settings to the schematic.
Modifying goals
Follow the steps below to modify the goals definition:

1.  Click Edit Goals to view or modify the goal definitions.

> Edit Goals X]
Go4ls
Mame: Freqianal
Freqsoal
RiseTimeGoal Expression: ||:||:||:521:| |
fAinialysis: |SF‘1 |
weight: |1 |

Indep, Vars.; freq

Limit lines
Marme Type Min | Max ‘Weight  freqmin = Freqmax
1 |Passband > -2 1 0 A00ek
2 | Stopband < -30 1 1.5e9 Zed
Ik ] ’ Cancel ] ’ apply ] ’ Help

2.  Goals are listed in the Goals list. Click an entry from the list to view its properties. You can change
the goal's weight and also the definition of each limit line. From the cockpit, you cannot change a
goal's name, expression, or analysis. Also, it doesn't allows you to add a new goal, delete an
existing goal, or change the name of a limit line.

D Set Weight = 0 to disable a goal or a limit line.
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3.  After changing the goals definition, Click OK.
Note: When you click OK, the Goal components on the schematic are not changed.

4.  Click Update Design to transfer the new settings to the schematic.
Modifying variables

Follow the steps below to modify the variable settings:

1.  Click Edit Variables to view or modify the optimization variable settings.

= Edit Optimization Variables

Marne Value | Units Fotrnak [Mir Units  Max | Uniks  Step | Uniks
+]-
+[-%
1 %Delay 399544 s +j- Delka®s 5 %
2 vFiIter.Cl 0z.5798  pF Feliry T 1 pF 1 nF
3 Filker.C2 114,106 | pF Felir M 1| pF 1| nF
4 Filter,L1 |99,5365 | nH Mlir Pl 100 pH 100 nH
g FilterLZ | 73,4409 nH Min Pz 10 pH oo rH
(4 l [ Cancel ] ’ Apply ] [ Help

2. Select the check-box to enable that variable.
The edit variable dialog box allows you to change the nominal value, format, and format's min and
max values. It doesn't allows you to change a variable's name, add a new variable, or delete an
existing variable.

3.  After modifying the variable settings, Click OK.
Note: When you click OK, the variables on the schematic are not changed.

4.  Click Update Design to transfer the new settings to the schematic.

Note: Variables of +/- Delta or +/- Delta% Format are handled differently. For these variables, the
minimum and maximum values for the variable are calculated as offsets from the nominal value. This
calculation is performed at the beginning of the optimization and the minimum and maximum values do not
change as the optimization progresses. In the above example, it seems as if Delay is defined as 3.99544
ns +/- 5%. This is not the case. At the beginning of the optimization, the nominal value for Delay was 4 ns,
so the definition is actually 4 ns +/- 5%. When you edit any field for this variable and click OK or Apply, the
variable's minimum and maximum are recalculated based on the value in the table; otherwise, the
variable's minimum and maximum are not recalculated.

Using Optimization states

The cockpit has the ability to store and recall optimization states. This is useful when you explore the
behavior of your design using the Optimization Cockpit. For example, before modifying some variable
definitions or goal definitions, you can store the current optimization state and recall the saved state when
required.

The optimization state contains the algorithm, goal, and variable settings.
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Store
Follow the steps below to store an optimization state:

1. Click Store

= Stone Optimization State

Camment | |

ok || caneel || Hep |

2. Specify the name of a state in State name field
3.  Add a comment in the Comment field (optional)

4.  Click OK to store the current optimization state

 The Optimization Cockpit automatically stores the initial state.

Recall
Follow the steps below to recall an optimization state:

1. Click Recall

2. Click a column heading to sort the states by that column

= Recall Optimization State

Select the skate ba restare:

Name Comment Error Timestamp

11:04:41 &M

Initial Skake 11:03:57 AM

ok || cancel || appy || e

3.  Select a state
4.  Click OK or Apply to restore the selected state

When you recall a state, the cockpit's algorithm, goal, and variable settings are replaced with those of the
recalled state. It is similar to manually reverting back to previous settings using Edit Algorithm, Edit Goals,
and Edit Variables to restore the state. This means that the history graphs and goal graphs do not change
to what they were when you saved the state.

When you recall a state the goal plots will go stale (see “Stale plots”). Click Simulate to recalculate the
error and update the goal graphs.

D The automatically stored initial state has no Error value associated with it because the state is stored
before any simulation is performed.

Note: Optimization states are discarded when the Optimization Cockpit is closed. If you want to use an
optimization state in your next optimization, click Recall to recall the state and then click Update Design to
update the schematic.
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Scaling the plots
Click Options to view or modify the Cockpit options.

= Cockpit Dptions [5_<|

History graphs

w-axist () Display the last 10 iterations
() Display the last 25 iterations
(%) Display all iterations

t-axisi () Auto-scale using visible data

(%) Auto-scale using all data

Goal plats

#-axist () Fit ko trace
) Fik ko limit lines
(%) Fit ko trace and limit lines

[ O H Cancel H Help ]

History graph X-axis options These options modify the X-axis scaling of all history graphs (both error
and variable history graphs).

e Display the last 10 iterations The graph displays only the 10 most recent iterations.
e Display the last 25 iterations The graph displays only the 25 most recent iterations.
e Display all iterations Scales the X-axis from 0 to Max. iterations.
History graph Y-axis options These options modify the Y-axis scaling of the error history graphs.

e Auto-scale using visible data Consider only the iterations that are visible in the graph when
scaling the Y-axis.

e Auto-scale using all data If there are iterations that are not visible on the graph (for instance, the
graph shows the last 10 iterations, but the current iteration is greater than 10) then consider the
invisible iterations when scaling the Y-axis.

Goal plots These options modify the X-axis scaling of all the goal plots.
e Fit to trace Set the X-axis scaling to show the entire trace.
e Fit to limit lines Set the X-axis scaling to show all the limit lines.
e Fit to trace and limit lines Set the X-axis scaling to show all the limit lines and the entire trace.

Note: All of these options are remembered from one optimization to the next.

Tuning
Click Start Tuning to start tuning. If the optimization is running, it will pause.

While tuning, the Start Tuning button is renamed as Stop Tuning.
To disable the tune mode:

e Click Stop Tuning, or

e Click Continue to resume the optimization.
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You can modify the optimization variable values using the sliders or by entering values directly in the
variables table.

Note: The minimum and maximum values of the variables are determined by the optimization variable
definitions. The settings used by the standard tune mode are not used. To change the minimum and
maximum values for a variable, click Edit Variables.

) Data Display windows do not update while tuning.

Activities
e Click a row in the variables table to highlight the corresponding slider. Click a slider to highlight the
corresponding row.

e On the keyboard, press Tab (or Enter) to move down in the variable table. Press Shift+Tab (or
Shift+Enter) to move up.

Tuning menu

The Start Tuning (or Stop Tuning) button has a menu attached to it. Click the arrow to the right of the
button to access the menu.

Skap Tuning Edit variables,..| =
o
E

Reset Walues

v Simulate While Slider Moves
Simulate After Cach Change
Simulake After Pressing Simulate

Reset values

Choose Reset Values to reset the optimization variable values to the values they had when you started
tuning.

Use the Store and Recall buttons to store and recall intermediate tuning states. For more information, see
“Using Optimization states”.

Tuning modes

Tuning has three different modes. Use the Tuning menu to change modes.

e Simulate while slider moves - In this mode, the simulator performs simulations while you are
moving the slider. This is useful for faster simulations (less than 0.5s).

e Simulate after each change - In this mode, the simulator waits to perform a simulation until you
release the slider. This is useful when the simulations are not as quick (0.5s to 5s).

e Simulate after pressing Simulate - In this mode, no simulations are performed until you click
Simulate. This mode is useful when the simulation takes longer (greater than 5s) or you know in
advance that you want to make several changes before simulating.

Note: This setting is remembered from one optimization to the next.

View-only mode
The Cockpit switches to view-only mode when either of the following is true:

e The top-level simulation controller is not an optimization. For example, there is a ParamSweep
sweeping an optimization.

e There are two or more top-level simulation controllers. For example, there is a top-level harmonic
balance controller and a top-level optimization.

In view-only mode, the cockpit still displays the real-time optimization data, but none of the interactive
features is available.
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Sweep Panel

The sweep panel appears when there is more than one optimization in the simulation job. This happens
when an optimization is swept (using a ParamSweep component) or when there is more than one
optimization in the simulation job.

= Optimization Cockpit

The cackpit is in Sweep Status

wigw-only mode,
The simulation is finished. ]
s Cpkimi[E6] kemp=: i o R

Update Design...

Variables

Use the View drop-down list to select an optimization to be displayed by the cockpit.

Sweep

The simulation is finished.

wiew: | Optim1[6/6] temp=50 deg C
optim1[1/6] temp=0deg C

optimi[26] kemp=10 deg C
Cptirn1[3)6] kemp=20 deg C
Optirmi[46] kemp=30 deg C

Optirml[5)6] kemp=40 deg C
| o optimi[&/a] temp=350deg C

Changing the view has no affect on the simulation, so you can view the results of the first point in the
sweep while the rest of the sweep is running.
When you click Update Design, the design is updated using the optimization specified by View.

Vari
S waria

A red icon in the View list indicates that the optimization was terminated because of a simulation error. A
green icon indicates that no simulation error occurred.

) The green icon does not indicate that the error value for that optimization is zero. The error will be non-
zero if the optimization was terminated for other reasons (for example, maximum iteration limit reached,
gradient is zero).

Turning off the Optimization Cockpit

You can turn off the Optimization Cockpit by clearing the Enable Optimization Cockpit checkbox on the
Parameters tab of the Optimization component.
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7. Default Keyboard Shortcuts (hotkeys)

To customize the Keyboard/Toolbar, use the Main window command
Tools > HotKey/Toolbar Configuration

New Design Ctrl+N Insert Wire Ctrl+W

Open Design Ctrl+0 Insert Text Ctrl+Shift+T

Save Design Ctrl+S Insert Polygon Ctri+shift+P

Print Design Ctrl+P Insert Rectangle Ctrl+Shift+R

Close Window Ctrl+F4 Undo Vertex Shift+Z
Snap Enabled (toggle) Ctri+E

Edit Undo Ctrl+Z

End Command ESC Window Schematic Ctrl+Shift+S

Cut Ctrl+X Window Layout Ctrl+Shift+L

Copy Ctrl+C

Paste Ctrl+Vv Simulate F7

Delete Del

Rotate Ctrl+R Help Whats this Shift+F1

Mirror About X Shift+X Help Topics and Index F1

Mirror About Y Shift+Y

Move Ctrl+M

Move Component Text F5

Select all Ctrl+A
View All Ctrl+F
Restore Last View Ctrl+L
Zoom In X2 Add (+)
Zoom Out X2 Sub ()
Clear Highlighting F8

Grid Display Ctrl+G




8.

8.1.

Built-in Constants, System Units and Prefixes

Built-in Constants

The following constants can be used in expressions:

8.2.

8.3.

1) The prefixes m, M and f (or F) must be followed by a unit description (MHz, fF, mOhm, MOhm) or

Constant Description Value

Pl (also pi) 3.1415926535898

e Euler’'s constant 2.718281822

In10 Natural log of 10 2.302585093
boltzman Boltzman’s constant 1.380658e-23 J/deg.K
gelectron Electron charge 1.60217733e-19 C
plank Plank’s constant 6.6260755e-34 J-sec
c0 Speed of light in free space 2.99792e+8 m/sec

el Permittivity of free space 8.85419e-12 F/m

u0 Permeability of free space

)

Sqrt(-1)

12.5664e-7 H/m
1]

System Units

Type Units
Angle Deg
Capacitance F
Concuctance Sie
Current A
Frequency Hz
Inductance H
Length m, inch, mil
Linear Power W
Power (dBm) dBm
Resistance Ohm
Time sec
Voltage V

System Prefixes

Factor Meaning System Prefix
10el2 Tera tor T
10e9 Giga gorG
10e6 Mega 1) M (only)
10e3 Kilo k or K
10e-2 Centi c or C
10e-3 Milli 1) m (only)
10e-6 Micro uory
10e-9 Nano n or N
10e-12 Pico porP
10e-15 Femto 1) forF

they will be ignored.




