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This application note provides information to obtain and use a PathWave ADS workspace that you can
use to simulate a virtual version of a physical reference design from ROHM, Model PO1SCT2080KE-EVK-
001. This model showcases the second generation planar SiC power transistors (SCT2XXX series) also
from ROHM. Provides the details on how they can be used to build your next-generation switched-mode

power supply. In addition, the reference design — in both virtual and physical forms - can be used as
starting point for your own project.
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Dependencies / Pre-requisites from Keysight and
ROHM

This section lists the dependencies / pre-requisites that you will require from Keysight and ROHM.

Dependencies / pre-requisites from Keysight
Step 1. Download and Install the PathWave ADS binaries

1. Go to http://www.keysight.com/find/eesof-ads-latest-downloads.

2. Download the ADS installation file(s):
64-bit: ads_20XX win x64.exe

to any folder, for example C: \Temp.

5 KEYSIGHT
TECHNOLOGIES Q @
Hardwara Safrwars Sarvicas & Support Iredstries B Tochmologhes About Keysight mylaysight

=
@ Choose a platform:  ® Windows © Lirtian

Current Veriian
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Py 28 By RFFre Teatisren, FEM pref . new Winnkow stability analyis, newfimpeoved POB Free Tricl avalisile

vian/padstacis, data file mgmt., expression mgr. and Data Diaglay perd.. Bectro-Thermal
enhancements, new PO validater, new S0P, DO SerDes features, new PIPro.

Heow o Dowmiload ingtally o
. Download e

NOTE: If you need any assistance, click “Contact an Expert,” top right.

Step 2: Request a No-charge 45-days Evaluation License

1. Go to http://www.keysight.com/find/eesof-ads-evaluation

Step 3: Download the Workspace Archive for the ROHM Kit
The web link is https://connectlp.keysight.com/Rohm-Evaluation-Platform

The archived Workspace file name is ROHM_P01SCT2080KE_EVK_007-1.7zads
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Installing Advanced Design System (ADS)

To install Advanced Design System on Windows, follow these steps.

1. Run the downloaded installation file from the location where you saved it. Before starting the
installation, the installation file extracts all the necessary files in a temporary folder.

Select the language from the drop-down list of Installation window and click OK to continue.

On the Introduction screen, click Next to read the License Agreement. This is only a usage
agreement and is not related to the licenses required to run the software.

On the License Agreement screen, accept the agreement and click Next.

5. Onthe Choose Install Set screen, choose any one of the two installation options:

o

Complete: For complete ADS installation. It requires about 4.5 GB of disk space and installs
the ADS design environment, simulators, documentation, examples, and design guides. If
you choose Complete installation, skip the next step.

Custom: For custom ADS installation where you can choose from the ADS items you want
to install. While you can choose which ADS items you want to install, the ability to run them
is determined by the purchased licenses.

6. For custom installation, the next screen lets you choose the items you want to install. Click any item
name to see the description of the same in the window. Select the items you want to install and click

Next.

You must choose to install ADS programs and tools which includes Layout, Simulators and
Schematic Capture; else ADS will not run properly. Manuals and Help is selected by default to install
the entire ADS documentation set. If you uncheck this item, documentation and help files will not be
available regardless of which other items you choose.

7. Atthe Choose Install Folder screen, click:

o

Next to install to the default folder. The installation program creates this folder if it does not
already exist. One more option Restore Default Folder is also provided to restore the
default folder after every uninstallation.

Choose to specify a different destination folder. If you specify a folder that does not already
exist, the installation program will create it for you.

The default folder for ADS installation is: 64-bit: "C:\Program Files\Keysight\ADS20XX",
You can change the default location and select your own desired path. Ensure that you must
have permissions to write to the disk drive on which you want to install ADS. The installation also
adds entries to your PC's Windows Registry, so ensure that you have permissions to do so.

8. Atthe Set Your Home Directory screen, click:

o

o

Next to accept the default.

Choose to select a different folder. The folder you specify will be the default startup folder
for ADS. It will also be used to store the configuration data in a subfolder called hpeesof.
For every single release and sub-release of ADS (such as ADS 2012.08, ADS 2013.06, ADS
2014.01, ADS 2015.01 and ADS 2016.XX), you must choose a new Home folder for each
version. For the best performance, choose a folder on your local, not network drive.
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9. At the Choose Shortcut Folder screen:

o You can type a name in Start Menu Folder Name to have the same named folder in Start
menu, by default it is Advanced Design Systems 2016.XX.

o If you want ADS icon on desktop, check the Icon To Desktop option.
10. At the Pre-Installation Summary screen, review your choices, and click:

o Previous to access previous screens to verify entries and make changes. This screen
appears again if you go back to make other choices.

o Install to start the installation. Immediately after you click Next, the Setup Status screen
appears, and the program configures the installation process. When the program determines
that your system is ready for installation, it begins to install files. The status screen displays
the files being installed and the progress.

o Cancel to exit the Setup without completing the installation.

11. After installation, click Done to quit the installer. The ADS License Setup Wizard starts automatically
after this and check for the license status. Before launching ADS, you must complete the ADS
license setup.

Setting Up Licenses on Windows

This section describes how to set up a node-locked license or a floating (network) license on Windows.

Both node-locked and floating licenses require license server to get installed and started. For a node-
locked license, license server and the client machine are the same machine (that is, your local machine).
For a floating license, these can be separate machines.

Setting Up Floating Licenses on Windows

Setting up floating licenses on Windows is a two-step process where both server-side setup and client-
side setup are needed.

Step 1: License server setup

To setup a dedicated floating license server that has no Keysight EDA software installed, you will need to
download and install the EEsof EDA License Server Software. This will install the license daemons and
utilities needed to configure and start the license server.

Repeat the following steps for each license server you have.
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Step 2: Client setup

Once the license is configured successfully for all the license servers, configure each client computer to
point to the network license server. License Setup Wizard offers the easiest method to get this done
Alternatively, you can perform this step manually by following step 3 of Setting up Node-locked License
on Windows section. Make sure to specify the network license server in the format of
port@host.domain orif no static TCP port is used on the license server, use the format @host.domain.

Examples
27001@myServer.myCompany.com

@myServer.myCompany.com

In case a license server is down or is running slow, it is recommended to remove it from the server list using
the License Setup Wizard to avoid any performance degradation caused by the dead / slow servers.

Setting Up Node-locked License on Windows

On Windows, the License Setup Wizard offers the easiest way to set up your node-locked license. We
strongly recommend you to use the License Setup Wizard, especially when you have multiple Keysight
EEsof products installed on one computer. For more information, refer to Quick Install-wWindows. This
section describes how to set up a node-locked license manually, should you decide not to use the
License Setup Wizard.

Do not perform manual setup steps with the License Setup Wizard. Choose one method or the other.
License Setup Wizard may not be able to replace what you set up manually due to Administrator
Privilege differences.

The following instructions assume that you have already installed Keysight EEsof Licensing Tools in
C:\Program Files\Keysight\EEsof License_Tools folder. In case you have not yet installed the tools, run
the Keysight EEsof Licensing Tools installer on the machine to which the license is tied to.

o If you have installed an EEsof product released before 1st August, 2014 on your system prior to
installing an EEsof product released after 1st August, 2014 then the default EEsof Licensing tools
path will remain C:\Program Files\Agilent\EEsof_License_Tools. On the systems that only have
EEsof products released after 1st August, 2014 installed then the default EEsof Licensing tools path
will be C:\Program Files\Keysight\EEsof_License_Tools.

o Make sure to save the license file on the same machine where you install the Keysight software.

The following 3-step process shows how to manually set up a counted license that is tied to a CPU ID.
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Step 1: Start license server managers

Start the FlexNet license server managers (Imgrd and agileesofd) on the computer to which the license
is tied as follows:

1. Openthe MS-DOS command prompt and change directory to the following path:
C:\Program Files\Keysight\EEsof License_Tools\bin.

2. Specify the full path and location of the license file and the license log file, respectively, by typing
the following command:

Imgrd.exe -c <license file path> -| <license log file path>

where,
o <license file path> specifies one or more full pathnames to the license file(s).
o <license log file path> is the full pathname to the debug log file.

The spaces in pathnames requires double quotes around the path-names.

Example

Ilmgrd.exe -c "C:\Program
Files\Keysight\EEsof License Tools\licenses\license.lic" -1

"C:\Users\Public\my server log.txt"

Step 2: Create Windows service

To automate the restart of the license server mangers upon PC reboot, configure a Windows Service as
follows:

You must have Administrator Privileges to configure a Windows Service. The service will run under the
Local System account.

1. Run the Imtools.exe from C:\Program Files\Keysight\EEsof License_Tools\bin. The Imtools utility
window is displayed.

2. Inthe Service/License File tab, select the Configuration using Services option.
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3. Click the Config Services tab and enter the following details:
o Service Name: Type the service name (for example, EEsof EDA License Server).

o Path to the Imgrd.exe file: Click Browse and specify the path to the Imgrd.exe file on the
license server (for example, C:\Program Files\Keysight\EEsof License_Tools\bin\Imgrd.exe).

o Path to the license file: Click Browse and specify the path to the license file on license
server (for example, C:\Program Files\Keysight\EEsof License_Tools\licenses\license.lic). If
you have multiple license files for serving multiple Keysight EEsof products, you should
include them all.

o Path to the debug log file: Click Browse and specify the path to the debug log file on
license server (for example,C:\Users\Public\my_server_log.txt).

Select the Use Services option.
Select the Start Server at Power Up option.
Click Save Service.

N o o &

To verify that the service is created, click the Start/Stop/Reread tab and observe that your service
shows up in the FlexNet license services installed on this computer list. To verify if the license
managers are running, click again on the Config Services tab later and click View Log. A log
window appears that confirms whether Imgrd and agileesofd are up and running.

Step 3: Set product environment variable

Set the environment variable <PRODUCT> LICENSE FILE to point the machine running the license
server managers (Imgrd and agileesofd).
1. Select Start > Control Panel > System. Click Advanced system settings.

The System Properties dialog box appears and the Advanced tab is selected by default).

Click Environment Variables.

In the Environment Variables dialog box, add the product specific environment variable
<PRODUCT>_LICENSE_FILE as a new system variable. For example, for SystemVue, it is
SYSTEMVUE_LICENSE_FILE, for ADS, itis ADS_LICENSE_FILE, for EMPro, it is
EMPRO_LICENSE_FILE and so on.

4. Inthe New System Variable dialog box, set the value to be the same as what you specified in the
--c argument when you start Imgrd. To use the example illustrated in Step 1, second bullet, this value
would be C:\Program Files\Keysight\EEsof License_Tools\licenses\license.lic.

5. Repeat 3 and 4 for each Keysight EEsof product you have installed on your computer.
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Dependencies / Pre-requisites from ROHM

For details on the ROHM hardware, including information on how obtain it, please visit
https://www.rohm.com/power-device-support.

Launching Advanced Design System (ADS)

To start Advanced Design System (ADS), click Start > Advanced Design System 201x.xx from the
taskbar.

e For existing ADS users, ADS starts normally.
e For anew ADS user, The Welcome to the Advanced Design System screen is displayed with two
options:
o New to ADS - Starts ADS Quick Start, which enables new users to discover the basics of
ADS quickly.
o Familiar with ADS - Starts ADS in normal mode and enables you to explore all the powerful
and advanced ADS capabilities.

Get Started

Welcome to the Advanced Design System (ADS)

New to ADS

Build your first circuit and simulate in minutes.

Familiar with ADS l

Explore the more powerful capabilities in ADS.

Don't show this again. I'm familiar with ADS. 'w KEYSILGHT
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ADS quick start mode highlights

e First-time User Detection: ADS Quick Start mode is enabled by default for the first time ADS users.
It can be enabled or disabled in the ADS (Main) preferences.
o Simplified Experience: Skips all the startup screens and wizards of the standard mode.

e Overlay Tips: Provides quick steps for getting started effectively with circuit drawing, setting up
simulation, and plotting / viewing results.

e Missing Step Detection: Displays messages when critical steps have been missed such as placing
a Simulation Controller or in some case a Source.

Tips to invoke ADS quick start mode

For new user For existing user

When ADS starts, the Welcome to the Advanced ADS starts normally. To enable ADS quick start:
Design System screen is presented. To turn off the

screen:

» Check the “Don’t show this again.” on the lower left » Type ads -quickstart from the command prompt. or
corner of the screen. or

« From ADS Main window, click Options > « Create a new ADS shortcut that calls ads -
Preferences and uncheck the "Enable Quickstart" quickstart. Or
checkbox.

e From ADS (Main) window, click Options >
Preferences and check the "Enable Quickstart"
checkbox

ANV KEYSIGHT
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Unarchiving the Advanced Design System (ADS)
Workspace

To unarchive the workspace:

1. Click File > Unarchive.
The Select an Archive File browse window is displayed.

IR Aguanced Design System 2015.01 (Main) = Eo <=
'l = Optiens  Tools Window DesignKits DesignGuide ADS Board Link »
New

» B | B AR
B> = T
Open »

Close Workspace Shift+C

Convert Project...
Delete Workspace...

b Ep

m

Save All

g B,

ple_wrk

Close All

Manage Libraries...

Copy Library...

Rename Library...

L ArchiveWorkspacu A

IF. -

¥ Unarchive... u L}J
>

Import
Recent Workspaces »

X Eit.. Alt+F4
: -

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

Browse to the folder where you downloaded the workspace.

Click Open.
The Unarchive wizard is displayed.

8 Unarchive Wizard (=3
Unarchive Wizard
This wizard wil assist you in unarchiving an ADS archive file into 2 destination path.
Destination path: C:\Users\cwarwick] Browse...
< Back next> | mnsh i cancel | [ neb

4. Browse to select the destination folder.

5. Click Finish.
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Understanding the ADS Workspace

1. ADS main window

File View Fold

File View Options

wiv B WBRAD>DH=%

W Advanced Design Systern 2021 (Main)

Teols  Window  DesignKits

er View Library View

DesignGuide

Help

ol o

M E R e

v [W| CAADS_Workspaces\ROHM_P01SCT2080KE_EVK_00T
models
pcb001p_rev_lib_Compeonents
pcb001p_rev
pcb001p_rev_ConductedEMI_Parasitic_Extraction-Selected_Mets_testbench
pcb001p_rev_ConductedEMI_Parasitic_Extraction-Selected_Mets_testbench.dds
pcb001p_rev.subst
pcb001p_rev_cov.subst

E tech.subst (pcb001p_rev_lib)

The default view into the workspace
is a hierarchical Folder View

CMADS Workspaces\ROHM_P0O1SCT2080KE_EVEK_007

2. Folder of co

mponents

AdvancedD
File View O

esign Systern 2027 (Main)

ptions  Tools

Window  DesignKits

wiw @re WBD>mw=%

File View Fol

Ider view

DesignGuide

Help

Library View

Folder of imported
vendor models

W pc

o] [en

b

v

<
=
=
=
=

[of |

v (W] CAADS_Workspaces\ROHM_PO15CT2080KE_EVE_DOT
models

b001p_rev_lib_Components

C_SMD_1608 R_C_SMD_1608 R_A
| C_SMD_1608_R_C_SMD_1608_R_B
| C_SMD_2012_R_C_SMD_2012_R_A
| C_SMD_2012_R_C_SMD_2012_R_B
| C_SMD_3216_R_C_SMD_3216_R_A

schematic
‘{:} symbaol

[€] C_B32653AT104MO00_SL_C_P22.5_W11.0_%26.5_HL1.2 5L B

(€] C_B32776G1106K000_SL_C_P10.2X37.5_W28.0442.0_HL1.6_SL_A
[€] C_B32778G1276K000_SL_C_P20.3¥52.5_W35.0457.5_HL1.6_SL_B
=

Folder of Components

Cell
Folders that contains
a Cell and Cell views

Views

wirl_N

| C_SMD_3216_R_C_SMD_3216_R_B
| C_SMD_5750_R_C_SMD_5750_R_B

| CN_OSTTED20104 CN_OSTTE020104 A
| CN_OSTTEI00104 CN_OSTTE100104 A
| D_RB160VA-60_D_SMD_TUMDZ_AK_A

CMADS_Workspaces\ROHM_PO1SCT2080KE_EVK_007
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Running the Virtual Prototype “as-is”

ADS Layout View and Substrate Editor

1. Double-click layout view of pcb001p_rev.

[ Advanced Design System 2021 (Main) — m} x

File View Options Tools Window DesignKits DesignGuide Help

wiv @F MEDwW=%

File View Folder View Library View

v [W| C\ADS_Workspaces\ROHM_PO1SCT2080KE_EVK_007
models
pcb00p_rev_lib_Components
v [€] pcb001p_rev

pepro_cq Library: pcb001p_rev_lib
schemat| Cell: pcb001p_rev

i s CAADS Works <\ROHM_P0 2080KE_EVK_D07\pch0D v_lib\peb00
schemat.il,liﬁ.ftk_c;.ljeffm?rl{ pace FE':M-IJ 15CT. KE_EVE_ pcb00p_rev_lib\pch

{>' symbol_Parasitic_Extraction-Selected_Nets
€ pcb001p_rev_ConductedEMI_Parasitic_Extraction-5elected_Mets_testbench
W pcb00p_rev_ConductedEMI_Parasitic_Extraction-Selected_Mets_testbench.dds

B pcb001p_rev.subst

= pcb001p_rev_cov.subst
= tech.subst (pcbDD1p_rev.lib)

CAADS_Workspaces\ROHM_P015CT2080KE_EVK_007

This view provides a possible layout with all the circuit components for this design. It can then be
opened in PEPro where an EM model extraction can be performed.

pcb01p_rev [pcb001p._rev_lib:pcb00Tp_reviiayout] (Layouty:2 - o x

\EHE Y X9 HEPRLE HHIRED RSOV
%823 0L \Guamna 9 o=@ A
EEEE  OEB

Pans & x A Command Quick Help - Select 8 x
Y Click and drag to select vertces

Press Vfo cambrned vertexfabyect seecton
(daabled)

o — - Press and hold €l then Clck and g to elect

 Tunes dacrostry ] more vertces e abjects

F=alE=3 2 Fress St e Cick to deelect

Mo | s ress M 1o Hove an cbject using refevence.

751 5] Space s Saec e vetonang Rt
Fress Shift+Space t Seict e preous

Vx| e overlapping coject

o Press € 1o Copy n cb reference

2= o Cu et i

iy | v Press St X to MeTor 3n absect bout a8
Press StY to Mercr n object about Y-

=3 ] Press Ctri+M to Messure an object

Van | v

22

| oo

e | vy

ot | oare

= W

i | Weirs

4= L

'
EadlH
Ea E
™z

x
i

H

bl TS

0

o isinin iy
HolHolH

2|d

et ~
i > (] Dor't show this window for Select command

Select: Click and drag to select Oitems ads_deviceads_label 18600000, 189.80000  186.00000, 189.80000 mm
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2. To view/edit the substrate, double-click the substrate in the ADS main window.

Advanced Design System 2021 (Main) — [m] x

File View Options Tools Window DesignKits DesignGuide Help

wiv @E EBBD>M=%

File View Folder View Library View

~ [W CA\ADS_Workspaces\ROHM_PO1SCT2030KE_EVK_007

> models

» pcb001p_rev_lib_Components

» [€] pcb001p_rev

> €] pcb001p_rev_ConductedEMI_Parasitic_Extraction-5elected_MNets_testbench
pcb001p_rev_ConductedEMI_Parasitic_Extraction-Selected_Mets_testbench.dds
pcb001

tech.subst (pcb001p_rev_li Library: pcb001p_rev_lib

Substrate: pcb001p_rev_cov.subst
File path: C:\ADS_Workspaces\ROHM_P01SCT2080KE_EVK_007\pch001p_rev_lib\pch001p_rev_cov.subst

C:\ADS_Workspaces\ROHM_PO1SCT2080KE_EVK_007

The Substrate Editor window view:

- pcb00Tp_rev_cov [pcb001p_rev_lib] (Substrate):3

File Technology Edit View Options Tools Window Help
NER 74 Pe B SELREN

Substrate Name: pch001p_rev_cov

AIR
M ,//'Hu )
= (0:127+0.03556) r
= - -
=) -
: MZ FR_4 (4.6)
E 0.127 millimeter
E
i
H < FR_4 (4.6)
- =) (0.2286+0.01778)
ol .
E |
& AR
wird 0.5 millimeter
< >
Substrate Layer Stackup £+ [X] substrate Vias & X
Type Name Material Thickne Type Name Top Bo
Dielectric AR //// Conducter Via wirl-wird (1021) wirl (1010) wird (10
Conductor Layer  wirl (1010) Copper 0.03556 mm
Dielectric R4 0.127 mm
Conductor Layer  wir2 (1011) Copper 0.03556 mm
Dielectric R4 0127 mm
Conductor Layer  wir3 (1012) Copper 0.01778 mm
Dielectric R4 02286 mm
Conductor Layer  wird (1013) Copper 0.03556 mm
Dielectric AR 0.5 mm
Cover PERFECT_CON.. 0mm
> € >
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PEPro Setup

Ty
LH

1. Inthe Layout window, click Tools > PEPro > Open.
pcb00 p_rev [pcb001p_rev_lib:pcb001 p_revilayout] (Layout):2
File Edit Select View Inset Options | Tools Schematic EM  Window DesignGuide Help
— - e
NEEE b X9 B IR e
&% E o i esults Viewer...
;:ﬁ LS O N A O A
. = Set Connectivity Options...
e (EQM’ % @ — Check Connectivity L4
Eatt Ll E] Controlled Impedance Line Designer
@ @ Via Designer
SIPro/PIPro
Tlines-Microstrip ~ PEPro
= E ~ Component Model Library Tool
Haclin || Maclin®
J Check Design...
MSAEND | | HSOBND :  ADS Desktop LVS...
— Check Design Report...
HEstub mﬁlr Calibre LVS
E 4{‘ Layout versus Layout
Helin Moo
J Macro
Meroso || Hourve Info/ldentity...
5 || OO Thermal Floorplanner
Meurve MGap
£ || T
2. Inthe PEPro Main window, view the Project and Setup dockable sub-windows content. The Project

sub-window contains all elements included in the layout that is nets, components, pins, and so on.
The Setup sub-window is used for EM analysis of either entire design (Parasitic Extraction-All Nets)
or only selected nets (Parasitic Extraction-Selected Nets).

peb0DTp_rev [peb001p_rev_lib:peb001p_revipepro_cov] (PEPra [A])

5¢C o—n
E6)

File Ecit View Tools Help

Pr {4 )
roje D
View

6P Nets T
(€] Components T
2 Substrate
Ovpins T
O Virtual Pins
O Reference Pins
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Ports, Component Models, Nets, Options

In the example, Ports, Component Models, Nets, Options have already been configured. You can double-
click the Run button to run an EM Model Extraction. To understand the setup, read the details in the
subsequent sections.

Ports setup

Select pins under Design > Pins. Right-click and chose Create One Port per Pin.
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Components setup

Select the component instances under Design > Components. Drag them to the Setup sub-window and
drop onto Analyses.
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Nets setup

Select the nets under Design > Nets. Right-click and set them as Switching, Power, Ground or
Undefined. Drag the selected nets to the Setup sub-window and drop onto the Analyses.
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Options Setup

Frequency plans

There are several types of frequency sweeps. For switched mode power converters, we use an automatic
frequency plan for switched-mode power supplies (SMPS) in Power Electronics. It creates a composite
frequency plan that can capture the most important EM features of a PCB in SMPS circuits. To use this
plan, the user needs to provide circuit characteristics in the frequency plan table. Once the required input
data is set, the frequency plan will be generated automatically and used in the subsequent EM simulation.
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Simulator

There are three Simulator Presets available:

¢ Momentum RF

¢ Momentum Microwave

e FEM

Momentum RF provides the fastest EM simulation speed with good accuracy. Momentum RF is a fast,
guasi-static 3D planar solver that is appropriate for SMPS PCBs and packages. The slower Momentum
Microwave setting is intended for a different purpose, namely multi-gigahertz microwave circuits where
the highest wavelength, that is, speed of light divided by highest frequency is physically much smaller
than the size of the board. FEM is intended for objects with arbitrary 3D geometries such as connectors

or boards with very high layer count.
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Resources

You can run EM simulations on a local or remote host machine and benefit from faster simulation times.
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Running a PEPro Simulation

Double-click Run to start the EM simulation. The simulation takes several minutes depending on available

computation resources. When the simulation completes, close the Simulations window.
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Results

Generate sub circuit

Once the simulation is complete, double click Generate Sub Circuit to generate an EM model that can
be used in the EM-circuit co-simulation. If the sub circuit already exists in the workspace, it may overwrite
with the new EM simulation data. The example already contains a sub-circuit named
schematic_Parasitic_Extraction-Selected_Nets and it will be overwritten (updated).
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Generate testbench

Testbenches for Voltage Spikes, Conducted EMI and Radiated EMI are available. The example already
contains a testbench named pcb001p_rev_ConductedEMI_Parasitic_Extraction-
Selected Nets_testbench. The testbench can be accessed from the ADS main window.
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Simulate testbench

Make the required connections in the testbench. The testbench in the example already has the
connections. To run simulation, select Simulate > Simulate or use the F7 function key.
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View simulation results

When the simulation is complete, a data display window is displayed with the results. The example uses a
data display template on which the simulation results are plotted.
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Create a new data display window

In the Data Display Window, click Page > New Page and accept the default name.

Select the Rectangular Plot icon under Palette window and place empty frame on Data Display
Window’s area. The Plot Trace and Attributes window is displayed.

3. Inthe left-bottom, enter any Equation field type equation and press the Add button next to this entry
field. The equation should appear in the right window.

4. When task is completed, press OK.
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Current density and radiated EMI results

Depending on the simulation settings in PEPro, you may be able to access Current Density and Radiated
EMI results from the PEPro Results section.
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Design Space Exploration and “What if...?”
Analysis

In contrast to a sequence of expensive and time consuming “solder-and-see” physical prototypes, the
virtual prototype is more cost-effective for exploring the design space and performing “What if...” analysis.
For example, the reference design as-is may be close to what you need, but not an exact match. But if
you modify it you run the risk of introducing unwanted side effects like excessive voltage spikes and EMI
problems. The virtual prototype gives you insight on how to change it while minimizing side effects. Try
replacing some of the components with lower cost, lower performance ones. An example would a
capacitor with higher series inductance or resistance and hence a lower self-resonant frequency. Next try
re-routing the PCB traces, especially those in the switched loop that has high di/dt trapezoidal waveforms.
See how the ringing and EMI are affected.

Example: Re-routing project

Consider the following project:

Your task is to clear a lane for additional circuitry on the layer marked in yellow here:
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You determine that the patch (connecting source of top transistor Q30 to the drain of bottom transistor
Q130 on layer wir3 (yellow)) arrowed in the figure above may be unnecessary. There are multiple current
paths between these nodes. If you can remove it without disturbing the waveforms, you have the space
you need:

=0
I

Unfortunately, when you re-simulate, the gate driving signal becomes worse (compare the red and blue
waveforms below). However, you realize there is space to improve the gate driving signal return path by
adding tracework circled below:
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The result of the both modification is shown in pink, along with the original (red) and the removal-only
modification (blue):

30

-10
I l I I I I I I I
95.00 95.05 95.10 95.15 95.20 95.25 95.30 9535 95.40 9545 9550

time, usec

Turn-off waveform at the gate.

'10\I\I‘\\\\‘\\\\‘\I\I‘\\\\‘\\\\l\l\\
96.55 96.60 96.65 96.70 96.75 96.80 96.85 96.90

time, usec

Turn on waveform at the gate.

The blue waveforms are unacceptable (undershoot and turn on time), but the red and pink are
acceptable. In addition, the configuration that yields the pink waveform gives us the space we need.
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Conclusion

Virtual prototypes like this one are complementary to physical prototypes. Physical prototypes are the
gold standard for compliance and measured characteristics of course but they have several drawbacks:
e Expensive and time consuming to design, build, and measure

e Vulnerable to catastrophic failure — the infamous smoke test that produces actual smoke

e Hard to get a measurement probe onto interior nodes so you can't really see what is going on inside

In contrast, virtual prototypes are easy to change and while they do indicate device overstress, they never
emit real smoke. The voltage, current, and fields at every spatial point in the 3D grid and every time step
in the simulation can be recorded and made accessible for plotting, even point that are physical
inaccessible in the real world such as inside a semiconductor package.

Keysight enables innovators to push the boundaries of engineering by quickly solving
design, emulation, and test challenges to create the best product experiences. Start your
innovation journey at www.keysight.com.
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