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Advanced Design System

- Ledande kretssimulator for mikrovagskretsar
 Kretsdesign och layout
* EM simulator

Microtechnology and Nanoscience



CHALMERS

Fa tag pa ADS

 Prova pa licens fran Keysight (Agilent)
- www.keysight.com/find/eesof-evaluation
— Vi anvander ADS 2015.01 1 kursen

« Anvand Chalmers licensserver
— Anslut till Chalmers VPN

— Ange licensserver i ADS
¢ 27002@mc2-m148.mc2.chalmers.se

 ADS finns pa alla Linuxdatorer pa Chalmers
— Skriv ads i kommandopromten

nnnnnnnnnnnnnnnnnnnnnnnnnnnnn


http://www.keysight.com/find/eesof-evaluation

CHALMERS

Ladda hem ADS

www.keysight.com/find/eesof-evaluation

KEYSIGHT

TECHNOLOGIES

Products & Services Technical Support Industries & Technologies About Keysight

Home > Products & Services > Software > Electronic Design Automation Software > Details

O 8@ )

Applying for a FREE trial license is easy:

1. Request a FREE evaluation by selecting and completing an Evaluation License Request Form below.

2. Once you have received your license, download and install the s

Product Description

Advanced Design System (ADS) offers complete design integration for products such as cellular and pertable phenes, wireless
networks, and radar and satellite communications systems.

Electromagnetic Professional (EMPro) is the industry’s first 30 EM platform that completely integrates 30 EM simulation and the ADS
design environment. The new and modern architecture offers unparalleled intuitiveness and removes the expense and overhead of
maintaining disconnected tools.

SystemVue software for electronic system-level (ESL) design enables system architects and algorithm developers to innovate the
physical layer (PHY) of next-generation wireless and aerospace/defense communications systems.

Genesys provides self-supporting RF Board engineers affordable, practical design tools for RF component design to complete
transceiver design including multi-element antenna arrays.

GoldenGate is an advanced simulation and analysis solution for integrared mixed signal RFIC designs. GoldenGate software is fully
integrated into the Cadence Analog Design Environment (ADE).

Integrated Circuit Characterization & Analysis Program (IC-CAP) is a complete device modeling solutian for semiconductor
modeling processes.

Model Builder Program (MBP} is a cne-stop selution that provides both autemation and flexibility for silicon device modeling,

Model Quality Assurance (MQA) provides the complete solution and framework to fabless design companies, IDMs, and foundries for
SPICE madel library validation, comparison, and documentation.

WaferPro Express is a wafer-level measurement and programming test software for use with a variety of instruments and wafer
probes.

Keysight's High Speed Digital salution includes EDA design and simulation tasls that will help you cut thraugh the challenges of gigabit
digital designs. Our tools provide views into the time and frequency domains, revealing the underlying problems and ensuring
compliant designs.

Your evaluation request will be reviewed. Once approved, you will receive an email with your evaluation license.

ADS Evaluation License
Request

GaoldenGate Evaluation
License Request

n License

MBP Evaluation License
Requ

MQA Evaluation License
Request

WaferPro Express Evaluation
License Request

See ADS

Q @

myKeysight

ontact an Expert

Thank you for your interest in Keysight EEsof EDA software, the leading supplier for high-frequency and high-speed system, circuit, and modeling applications.

Download

ADS Downloads

Genesys
Downlcads

GoldenGare
Downleads

C-CAP Downloads
MBP Dewnloads

MQA Downloads

WaferPro Express
Downloads

See ADS

m
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ADS Provo Licens

- Oppna kommandoprompten i Windows
» Skriv getmac

» Skriv In din(Physical Address)utan -~

Assign licenses to hosts, then click Congfnue to proceed. @ Help

Select the host to assign licenses to

Enter new host information: o Hoyfdo I find my Host ID?

Valid CPU IDs:
® server cpu id
(7-10 hex characters)
* mac address
(12 hex characters- no spaces. Example: 123456abcdef)
CPUID : & hardware key
(9-1234abcd or 10-1234abcd)
* hardware key
(8- followed by 12 hex characters - no spaces)

You may enter one or three CPU IDs (separated by a space).

Select the lice

License Version Quantity Available Quantity to Assign
V] W2200F-1U1-TRL ADS Evaluation License - floating N/A 1

MC2
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ADS pa Chalmers

» Anvand en studentdator med Linux
- Oppna kommandoprompten och skriv ads

» Kdra hemifran

— Installera en X-server (t.ex Xming)
http://www.straightrunning.com/XmingNotes/

— Installera en ssh-klient (t.ex putty)

— Anslut till remotell.student.chalmers.se

— Starta ADS genom att skriva ads

Microtechnology and Nanoscience
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Starta ADS forsta gangen

Select a product license to start Advanced Design System

You have mode than one product license that can be used to Stam this program.

K&} Getting Started with ADS

Agilent Technologies

Workspaces

Create a new workspace

! GoldenGate Enterpriss University Donation  W2013

-

Show Details => |

| Canced

* Always by b start Advanosd Design Systen with fis seecion

4

Convert a project to a workspace

Open recently used workspace

Search the Knowledge Canter ||

Help Center

Current Users

Dresscrighian [Part Mumber I o] - T | .
Open an existing workspace New Capabilities in ADS 2012
b ADS All inclusive EB0UPW 2050 W21 30 WZ200F W2250 Open an example workspace Uparading from ADS 2009 Update 1

New Users
ADS Overview

Quick Start Tutorial for New Users

Create and Simulate a Circuit: Try it!

Register on Knowledge Center

Resources

Documentation (Manuals)
Training Courses and e-Learning
Contact Technical Support
Agilent EEsof Website

Enowledge Center (Online)
Videos: ADS Youtube Videos

q_ Don't display this dialog box automatically ﬂl

MC2
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ADS huvudfonster

Skapa ett nytt workspace Installera design-kit och andra bibliotek

b Adviéed Design System 2012.08 (Main) | //"' — [l o e S

Fle ew Options Tools Window Design_’(DthsignGuide Help

w @)% 7 &0 B =5 |

| Folder View I Lihrarg.-"'."iewl

Fle Browser I

Din hemkatalog i ADS

Use the Fle menu or the Fle Browser to open a workspace

MCZ
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Lagg till modeller

Unarchive Wizard x|
 Ladda hem LET564 Models.7zads
. Valj File
— Unarchive... — .
— Leta upp LET564 Models.7zads 5 S .

- Valja din hemkatalog i ADS
* Tryck Finish

* Valj DesignKits o A
— Manage Favorite Design Kits...
— Tryck pa Add Library Definition File...

« SOk upp LET564 Models
~ Valj lid.defs

CCCCC
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Skapa nytt workspace

Namnge ditt workspace,
t.ex LET564

- ]
Eiiﬁ Mew Workspace Wizard lﬁl Eia New Workspace Wizard |
introduction Workspace Name
This wizard will assist you in creating a new ADS workspace. Choose a name and location the new workspace.

Workspaces in ADS 2011 and later replace projects from earlier ADS versions. Workspace name: I

wrk
A workspace is a directory that allows you to organize your design work. It can:

Create in: I.-':halmErs.-'users.-th:ulsell.-‘a:ls20'_2h5 Browse |
+Contain libraries

« Reference external libraries

| = Contain simulation data | The new workspace is:
« Contain Data Display files fchalmersfusers/thorsellfads2012h5/MyWorkspace_wrk
Il = Contain other related files such as AEL and manufacturing data [ 1 [ |

These are the current workspace settings:
« Workspace Name: /chalmers/users/thorsell/ads2012h5/MyWorkspace_wrk
s Library Nama: fchalmersfusers/thorsellfads2012h5/MyWorkspace_wrk/MyLibrary_lib
= Included Libraries: ADS AnalogfRF, ADS DSP

Click *Finish*® to create a new workspace with these settings.

hon't show Introduction I"ageé ' l

ﬂl i Cancel Help | Next = Finish Cancel Help |
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Valj designkit och bibliotek

New Workspace Wizard

New Workspace Wizard

Add Libraries
Select the libraries to include in the workspace.

You can also change this selection after the workspace is created.

Note: A PDK is a type of library. All library management commands also apply to
PDKs.

4 [m] ADS Libraries
Analog/RF
[ Josp
4 [ ] Site Libraries
[ ] DemoKit
|:| DemoKit_Non_Linear
4 User Favorite Libraries and PDKs
LETS64 Models
Add User Favorite Library/PDK...

$HPEESOF_DIR\calibs\analog_rf....
$HPEESOF_DIR\ocalibs\dsp.defs

$HPEESOF_DIR\examples\Desig...
$HPEESOF_DIR\examples\Desig...

C\Applications\LET564_Models\l...

[ ] save selected libraries as defaults.

<- Next >

Finish Cancel Help

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: A workspace's library can be added to a different
workspace

® Must be unigue: Two libraries with the same name cannot be opened
together

Name:| LET564]_lib

Location on the file system

LET564_lib
Create in: C:\Applications\ADS2015\LET564_wrk

Name:

The library named "LET564_lib" will be located at:
C:\Applications\ADS2015\LET564_wrk\LET564_lib

< I— Next = Finish Cancel

Help

MC2
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CHALMERS

Valja mattenhet

New Workspace Wizard

New Workspace Wizard

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

Standard ADS Layers, 0.0001 mil layout resolution
Standard ADS Layers, 0.0001 millimeter layout resolution
Standard ADS Layers, 0.001 micron layout resclution
Standard ADS Layers IC, 0.0001 mil layout resolution
Standard ADS Layers IC, 0.0001 millimeter layout resolution
Standard ADS Layers IC, 0.001 micron layout resolution
Custom (Opens Technology dialog)

IC Interoperability
() Use technology libraries that are compatible with other IC tools.
(®) Use technology libraries that are compatible with ADS only.

[ ] save selected technology as default.
[ ] copy technology into new library instead of referencing it

< B‘ Next = Finish Cancel Help

Summary
Press Finish to create your new workspace

Workspace: C:\Applications\ADS2015\LET564_wrk
Library: C:\Applications\ADS2015\LET564_wrk\LET564_lib
Technology: Standard ADS Layers, 0.0001 millimeter layout resolution

Libraries included in your workspace:

Analog/RF C:\Applications\ADS2015\o0alibs\analog_rf.defs
LET564_Models C:\Applications\LET564_Models\lib.defs

< Back e‘ Finish Cancel

Help

MC2
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Inkluderade modeller

 ATF-55143
— Originalmodell fran tillverkare, anvands inte i kursen

« ATF-55143 footprint
— Anvands vid generering av layout

« ATF-55143 WithTLAccess

wivw @EC WBD>W=S

- Anvan d S VI d d eS I g n File View  Folder View  Library View
v W C\Applications\LET564_Models ‘
€l ATF-55143
® S MA CO ntaCt ¢ ATF-55143_footprint
- ¢l ATF-55143_WithTLAccess

¢ SMA_contact

— Anvands vid layout

C\Applications\LET564_Models

nnnnnnnnnnnnnnnnnnnnnnnnnnnnn
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Skapa en ny Schematic

* Tryck ny Schematic
* Namnge i Cell rutan

« Stang Schematic Wizard

Sl T ) D
File View Folder View Library View
v W C:\Applications\LET564_Models |
¢l ATF-55143
€l ATF-55143_footprint
el ATF-55143_WithTLAccess
e SMA_contact

C\Applications\LET564 Models

New Schematic
Library: |LET564_lib <

Cell: Browse Cells...

View: schematic Edit View Name...

Options
[ ] Enable the Schematic Wizard
Schematic Design Templates (Optional):
<none:> -

OK Cancel Help

MC2
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Schematic

Meny for val av

Modellbibliotek

komponenter/ cell_1 [LETS63_libicall_1is hmat.](Shmah'()Ll : T—— e
simuleringar DO b IHHX9

”I...M.._..F nnnnn L”

5 '

=

EH

L

-k
C

Justering av variabler

DGFesd | DGBIcH

2

Egna variabler

SHORT | MUTIND

Komponentpalett

\% o | Starta simulering
N | e | | R L L LB

INDO2
ez
INDB PLCQ
wedp |3 %
LCR TF3
3L | =k
T GAPPZ
- | B
CIND FRIND
Herp | Hferuth
=k
Hiertap
L4 [—] _>l_I
Select: Enter the starting paint 0 items ads_device drawing [ -1.500, 2.250 in

MC2
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Simulering: DC

m DC_Simulering [LET564_2016_lib:DC_Simulering:schematic] (Schematic):1

File Edit Select View Insert Options Tools Layout Simulate Window Dynamiclink DesignGuide Help
Simulatorn DEHE t X9 HEPLLt HHR T %m
. . |T‘7Jpe CO\‘WPOHEH'C Name Vhﬂ!_\kltﬂi v O‘J__ﬁ NAME »:‘ ;“‘W’:H[II‘ ‘MN "-’“
Simulation-DC fpere = o B R
\< ulation-D~ |
[
|
< >
Select: Enter the starting point 0 items ads_device:drawing -1.875, -3.625 in

MC2
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Placera transistor

Valj Component Library

Oppna workspace Libraries
~ VA&lj LET564_Models_lib
— Markera ATF-55143 WithTLAccess

Hdgerklicka, Place component
Placera komponent i Schematic

I Component Library — O X
v All Libraries Search [ Search | Search | Sear
v Workspace Libraries Component Description Library  Vent
LET564 2016_lib ATF-55143 LET564 ...
LET564 Models li ATF-55143_footprint LET564 ...
- %A‘FF-SSW@ WithTLAccess LET564_...
ADS Analog/Rl = =
nalog/R™ SMA _contact LETS64 ..
ADS DSP Libraries
Read-Only Libraries
Download Libraries... < >

DC_Simulering [LET564_2016_lib:DC_Simulering:schematic] * (Schematic):1

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

TERHES b X9 +6PLLS HMHRSH BR
ATF-55143_WithTLAccess ~| il ) & O-LTNE VAN EN
Palette & x ~
Simulation-D
@ | =
o5 | s
=
Ll
Det
+
X1 R
? ~
vy -
< > fand Nanoscience

| Select: Enter the starting point  ATF-55143_WithTLAccess X1 ads_device:drawing -1.875, -3.000 -5.375, -2.375 in



CHALMERS

Lagg till spanningskallor

Jord Ledning

DC_Simulering [LET564_2016_lib:DC_Siraulering:schematic] * (Schematic):1

File Edit Select View Insert Options Togls Layout Sinpdlate Window Dynamiclink DesignGuide »
NEH& Y XY +aPQALP AMRSH KK
DC kalla ds_rflib:GROUND:symbol ~ fin =¥ &, & .awa' e A 8 A
Sources-Freq Domain |Palette B x o . . o A
Sources-Freq Domain v~
I E: "~ [@Roc]
pr . I
LAG 1At DC
-DC1 .
\flane || IfTone
\"anune In}une
\l'r;Harm Inialm | . 5 . . .
: ” v_DC Gl arr 52 =
\gf\gsl |s§§tst +—L SRC_'] Ik —
S == Vde=1.0V _L = R : 'v'De
HE Dtst IHE Dist l . . . . 1 . . . ATF_SS»]43_\Jf.l‘ff‘thTLA::eSS . . _\8/5021 OV .
r - — e c=1.
&
whoo! riahgle
BitSeq [T
w
PiTone || Prlane v < >
Select: Enter the startin¢ 0 items ads_device:drawing 1.000, -2.125 -4.875, -0.625 in

MC2
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Infora variabler och svep

Oppna DC simulatorn och

Lagg till PrmSwp

NEH& X9 2

Palette 8 x

File Edit Select View Insert Options Tools

Type Compeonent Name V‘Iﬂl_\;\ﬁé = O

Infor Variabler

DC_Simulering [LET564_2016_lib:DC_Simulering:s.hematic] (Schematic):1

stall in grundsvepet

+ PO IL H S BE

@;}\\ I‘WL{E“*\

gyout Simulate Window DynamicLink DesignGuide Helg

g
g
=
=
&

H
A

S
g

4]
=

=
3
Ei
£

YL §
E

£|

E

]
i

2
£
E
g
"

&
i

El
3

]
i

smzl smz2 (V] <

Select: Enter the starting point

Param Sweep
Sweep1 .
SweepVar="VGS"

SimInstanceName[1]="DC1"

SimInstanceName[2]=
SiminstanceName[3]=
SimInstanceName[4]=
SimInstanceName[5]=
SimInstanceName[6]=
Start=0

Stop=1

Step=0.1

i 1 - ~ . » . .
Kimulation-S_Param V OC Gll - 57 —L—
~ +| SReCt1 55143 —
_T Vde=VGS V 47 5 ] Vv DC
: +| SRC2
1 = X1 = Vdc=VDS V
Rngei Re%e% - B
ﬂt
498/ PARAMETER SWHEP l =

VAR
VAR1
VGS=0.5
VDS=2

0 items

ads_device:drawing 7.375, -1.625

DC Operating Point Simulation:1

DC Instance Name

[pct

Sweep

Parameters

Output

Display

Parameter to sweep

Parameter sweep

Sweep Type

Linear

@ Start/Stop (O Center/Span

Start
Stop

Step-size

[] use sweep plan

4

OK Apply Cancel

Sist, tryck Simulate

MC2
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D t d = I B plot Traces & Attributes

a a I s p ay Plot Type  Plot Opticns  Plot Title

BH e © = &
Lagg till rektangular plot Datasetsand Equatons Traces

DC_Simulering © Trace Options...

DC_Simulering [page 1]:0 : plot_vs(-SRC2.i, VDS)

SRCT.i

File Edit View Insert Marker History Options Tools Page Window Help SRC2i >>Add >>
DEHE § X I 4288 [ VDS
DC_Simulering <[l BEEEE S VGS
I A A F Pevea
S
@ ADS
% Enter any Equation
&
oK Hel
\ {> _ i
|
O A o
&
% Markera “SRC2.i” klicka
“Add Vs”
Vilj “VDS’
Andra i “Trace Options” s&
0.00 LI I I L Y I detbllr”'SRcz-l”
0.0 0.5 1.0 1.5 2.0 25 3.0 3.5 4.0
VDS
page 1

MC2
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Simulering: S-Parametrar

Valj "Simulation-S_Param”

=
ayout Simulate  Window Dynamiclink DesignGuide Help

DERH& & [ a S EGPPPL- T L RSy BHEN

— P
'D-'J—_% R'T\-NAME ol E.—,,%.? I[i]I A.'\.-Wlﬂ_q‘

Palette 8 x|

File Edit Select View Insert Options To

Simulation-S_Param|

' 1Vélj?”SP”?pé?paleftehf R

NSt
Name

....... h | T ....................
Mazfiain || Pwriain J a p av e rm p a

....... S

YaltGain || YSWR p al ette n

B (| hand

GaitiRip Mu

had || haod

MuFrim || Stabfct

hotd (| AL

StabMs || SmGam

Al || A

Smbam2 Smir'l
Select: Enter the starting point 0 items ads_device:drawing -1.000,1.375
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Simulering: S-Parametrar

Valj "Tlines-ldeal”
=

ayout Simulate Window Dynamiclink DesignGuide Help

9 P EGPPPL I L .“’*’ﬂ'ﬂ"&%ﬁ S\

File Edit 5elect View Inset Options To
; = f

NERH& &
TLines-Ideal

Palette g X

' @ S'PARAMETERS -

YL ”TLIN” pa paletten

-
ow TEIU'E | Stap=10.0
R mcﬂétta ar enideal
TLSE TLINP i
== [ | transm|SS|onsIedare
1LMP4 || oL i
AL gL : e S

f Tt e Termz -
poo : Nm=t - Nunes - -
o ; Z=500Chm . . . . .. L Z=300hm . =
s | —\ -;::::::/"""
ROLIN i .

| Glom |nte Jord'

4 : b h

ads_rflib:GROUND:symbol: Enter the location 0 items ads_device:drawing -1.625, -3.875 -6.375, -2625 in

MC2
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Simulering: S-Parametrar

T 4 I r 1 TS i S GR = } [
NDEHE & HIHX '9 *ﬁ*h@@%"ﬂ-—\’ RS MR
Tlines-Ideal - ads_tlines:TLIN J:— n HL ;\1’7_ '\ A :“ a LiH I A .'\-"'.I"u" |_
i el 56 5 o 2 o 5 o a5 [P
||
TUH || 7LD @ " SIPARAMETERS i S
= = _g;a@m_._________________Slm_u_lera_
= | ol CSEMSOAGHL | . . . . . L
oUW || TLoc Stop=2 GH oo
o= = Satt frekvensvektorn
=1 o T Pt
e Eﬁ; . Y o
?L%DIE ?E:!E ‘et 0 TR S T T Tk e
. Tl ¢ ¢ o ¢ o 2228 Ohm . Tom® ¢
@ |[ = | -3 P =1 R 3 A
SOAK )| Soatkee 11 |zs5000m . . . F1ez 19 [z=500mm
o L E
P == =
RGLIN
- . — o
Zc = 25Q, Bl =180°

« P )

Select: Enter the starting point 0 items ads_device:drawing -0.375, 2.750 -2.625,1.500 in
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Visa simuleringsdata

File Edit View Insert Marker History Options Tools Page Window Help

NEH& R X9V qPREG
Rektangular plotasase =) (1] [«] [a] (o] [»] [v] EE O & &

T AN AN F XL
[
=

Falette F X

”“/
®

dB(S(1,17)
Egl%l ?I%I%I%IQ

i)
|

1234
5678

Smith:hart

=
gl
=

freq, GHe

‘-—..._\_\_\_1_____'_,_,.—-‘

AN 4 E
o= | - . /
\ page 1 7
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Att gora sjalv!

» Simulera S-parameterar vid en fix biaspunkt
(VGS, VDS)

- Kom ihag!

— DC _block och DC_feed sa att inte DC/RF lacker ut
genom fel portar (Se lumped components paletten)

V_DC V_DC
— SRC1 — SRC2
— Vdc=VGS V — Vdc=VDS V
+ +
|  DC_Feed ) DC_Feed
% DC_Feed1 % DC_Feed2
| | | |
+ Term [l Gl are SQ__ Il 1 Term
Term1 DC Block il B DC_Block Term2
Num=1 -bloc -bloc Num=2
7250 ohm  DC_Blocki 57 D DC_Block2 7250 Ohm
— ATF-55143_ WithTLAccess —
1 X1 1

Microtechnology and Nanoscience



