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What Is covered in this tutorial ?

In thistutorial, a smplelow passfilter design using the HP Advanced
Design System will be cover ed.

Thisincludesthe schematic ssmulations and layout smulationsusing HP
M omentum.

Thelow-passfilter design in thistutorial isa Butterworth prototype with 3

elements using microstrips (g,=4, dielectric thickness = 0.5mm) :
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Starting a New Project

To start a new project, go thethe File Menu of the HPADS window and
select New Proj ect.

lUse the File menu or the File Browser to open a project
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Starting a New Project (2)

 Then, enter the name of the new project. Click Length Unit and set the
length unit to milimeter. Press OK to close these two dialog boxes.

& Advanced Design System (Main) =] S

Eile  ¥iew Options Window Helg
=l MNew Project X

Name

= & default C:\users\default\tesﬂ Browse... |

------- T, Length Unit...

Baf:_“l hpeesof

&1 mfilter_prj

T - OK C |

&0 substrates —l ﬂl
Length Unit

Select the Length Unit and the
Layout Unit for the project.

OK | Cﬁnl::el Help |

Dl:luble click to open project

IUze the File menu ar the File Browserto open a project o
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Schematic Editor

After anew project iscreated, a blank schematic window will pop up.

& Advanced Design System (Main)
File ‘

e Browser Project Hierarchy

- Chusersidefault\test] _prj

mom_dsn
: networks
B:a--fj synthesis B [ testl_prj ] untitled1 {Schema
&2 verification File Edit Sele

Lumped—Components I

Select: Enter the starting point 0 items
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Schematic Editor Palette

 Ontheleft side of the schematic editor window, you can find a selection box

In which you can choose your palette. Choose“ Tlines-Microstrip” for
microstrip components.

& [ testl_prj ] untitted1 (Schematic):1

File Edit Select “iew Draw Component 0O

Data items

TLines-ldeal
TLines-Microstrip
TLines-Printed Circuit Board
TLines-Stripline
TLines-Suspended Substrate
TLines-Finline
TLines-Waveguide
TLines-Multilayer
Passive-RF Circuit

Eqn Based-Linear

Eqn Based-Nonlinear
Devices-Linear

Devices-BJT

Devices-Diodes
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Adding the Substrate Model

Choose the component MSUB from the top left hand corner of the palette to add the
substrate model to this design. Double click the element in the schematic to change the
valuesfor H, Er, and T to those shown below.

i Microstrip Substrate:2 E

MSUB Parameter Entry Mode

Instance Name Standard l
MSub1 H

Select Parameter
05 mm

Er=4

Mur=1
Cond=1.0E+50
Hu=1.0e+033 mm
T=3 um

TanD=0
Rough=0 mm
Condl=cond
Cond2=cond2
Diell=diel Optimization/ Statistics Setup...
Diel2=diel2

Hole=hole = w Display parameter on schematic

Add Cuf | Paste | Component Options_.. |
| : Substrate thickness

OK | Apply Cancel Reset Help |

Edit Param: Enter component location MSUB MSull
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Adding Microstrip Lines

Choose the component MLIN from the palette to add the three segments of the microstrip
to thisdesign. Change W(width) and L (Length) for each microstrip segment to those
values shown below.

[ testl_prj
File Edit

: Libra Microstrip Line:3

Parameter Entry Mode

Instance Name String and Reference l
TU Subst

Select Parameter

v Display parameter on schematic

Add | Cut | Paste | Component Options... |
Subst : Substrate instance name -

OK | Apply | Cancel Reset | Help |

Edit Param: Enter compe
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Adding Terminals and Grounds

Choose the Simulation-S_Param palette and add two 50 ohm terminals to the schematic.
Also, add two grounds to the schematic by choosing it from the toolbar.

& [ testl_prj ] design1 (Schematic):3
File Edit ZSelect Miew Draw Component Dptions Tools  Lawowt  Simulate Window Help
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Connecting Them All Together

Connect all the components together by choosing the connector wire from the toolbar.

& [ testl_prj ] design1 (Schematic):3
File Edit Select “iew Draw Component Options Tools  Layout  Simulate  MWindow
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Define Simulation Type

Choose the SP block from the Simulation-S_Param palette, and enter the S-paramter
simulation parameters as follows.

@ [ testl_prj ] design1 (Schematic):3
File Edit SZelect Wiew Draw Component Options Tools Layout  Simulate  Window Help

| == SR =N
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Running a Simulation

Go back to the schematic view. Save the design as Designl. After the design is saved, press
F7 on the keyboard to initiate a ssmulation. When the simulation is finished, the following
message will be displayed in the simulation window.

#ghpeesofsim §268:1
File  Simulation i5

Simulation ~ Synthesis Messages

Status ~ Summary

FSIM  (ver. "110" rewv. "401" -- 0
ght Hewlett-Packard Compansy., 1989-1
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Viewing Simulation Results (1)

Go to the schematic view. Choose New Data Display from the Window menu. A Data
Display window will then pop up. Click the rectangular plot icon in the Data Display
window. Make sure the dataset is coming from “designl’. Choose $(2,1) then click “Add
Vs..” Inthe popup windows that follow, choose dB and the second variable as “freq”.

| I ] B3

File Edit Yiew Insen Text Marker Help

Plot Types ~||design1 -||=

Insert Plot:1

Plot Type | Plot0

»»Add>>

»»Add Vs >

[ o

Cancel Help
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Viewing Simulation Results (2)

» After clicking ok in the dialog box shown in the previous page, the following S(2,1) plot
should be displayed in the Data Display window.

+ Data Display/Untitled 2:2
File Edit %iew |nsenr Text Marker Help

PlOt Types l desigrﬂ l L= T

N

15

dezignl. . freq, GH:
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Preparing for Layout Simulations (1)

Close the Data Display window. Now save the schematic to a new name called “design2”.

& [ testl_prj ] designl1 (Schematic):3

File Edit Select Yiew Draw Component Options Tools Layout Simulate  Window Help
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Preparing for Layout Simulations (2)

In the schematic of “design2”, delete the 50-ohm terminals and the S-Parameter block.
Add two ports to the schematic as shown:

"% [ testl_prj ] design2 (Schematic):3
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Automatic Layout Generation (1)

The design is ready for automatic layout generation. Now go to the Layout menu, select
Generate/Update Layout. Click OK in the dialog boxes that follow until you see the
layout.

& [ testl_prj ] design2 (Schematic):3
File Edit = ew Draw Component  Options Tools EESEsiE Simulate  Window

Al Generate/Update Layout...

" Place Components From Schem To Layout
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Automatic Layout Generation (2)

The generated layout should look like the following:

&/ [ testl_prj ] design? (Layout):4

File Edit Select “iew Draw Schemati hAac Yearity  Momenturn  Window

Select: Enter the starting point 0 iterns
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Checking Substrate Parameters (1)

In the Layout view, go to the Momentum menu, choose Substrate -> Create/Modify to
display the substrate parameters defined in the layout. In the Substrate Layers Tab, check
if the Thickness and the Permittivity are the same as that in the schematic.

Create/Modify Substrate:4

Substrate Layers | etallization Layers .
“erify Window Select a substrate layer to edit OR define a new layer
o Substrate 4

Substrate Layers Thickness Substrate Layer Hame

0.5 mm MSubl_1

Hit GND 21111111 Permittivity (Er) Permeability (Mu)
Schernati Re. Loss Tangent ~|| ||Re. Loss Tangent -

Real Real
A ——————~fp
Loss Tangent Loss Tangent

Add Cut ’07 ’07

Cancel
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Checking Substrate Parameters (2)

In the Metallization Layers Tab, check if the thickness of the metal layer agrees with that
in the schematic (3um).

Click OK to go back to the Layout view.

Create/Modify Substrate:4

Substrate Lavers Metallization Layers

Select a layout layer to map as a strip or slot to an interface plane (dashed line)
or as a via to a substrate layer:

Layer Mapping

Layout Layer Conductivity
Layout Layers:

Definition {cond)
L I - | | [sigma (Re. thickness) -

Substrate Layers: Conductivity

Te+050 Siemens/m -
Strip cond

MSub1 1 Thickness

HiHiE GND {11111 3 um hd

Overlap Precedence

EEZRET B ey

Cancel
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Momentum Simulation (1)

In the layout view, select Simulation->Simulate Circuit in the Momentum menu.

& [testl_prj ] desngn?.’ {Layout):4
Eile Edit = t w Oraw  Component  Dptions S i VETHYE Momenturn Tl

Select Enter the starting point 0 items -3.3000, 2.8000 mrm
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Momentum Simulation (2)

In the Simulation Control menu, enter appropriate valuesin the Start, Stop and Sample
Points Limit boxes. Then, click “Add to Frequency Plan List”.

=

File Edit Select Yiew Draw Component Options  Schematic  Macro  Werfy  Momentum  Window Help

A= =1 | ale enlir s | | O P e e P | | Tl Al AT~
Simulation Control:4

Li Stimulus

Select a frequency plan from list to edit or define a new one

=l
Fal

Frequency Plans Edit{Define Frequency Plan

Type F stop Npts-Step Sweep Type

|Adaptive j
Start
I |GHz ~|
Stop
30 |GHz |
Sample Points Limit
|25

| Add to Frequency Plan List |

Simulation Mode Solution Files Data Display

Reuse files from the Open data display when

& Foreground previous simulation M simulation completes

" Background Dataset Template

|design2 Browse... |Presentation1
Simulate Apply Cancel
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Momentum Simulation (3)

After the frequency sweep plan has been entered. Click the Simulate button to perform a
simulation on the layout. By the end of the simulation, the results will pop up in a Data
Display window.

=

File Edit Select %iew Draw Component Options Schematic Macro  Werfy  Momentum  Wincow Help

A= s =1 | ale splin s | O P e [ (P | | Tl Al Al =~
| Simulation Control:4

Stimulus

Select a frequency plan from list to edit or define a new one

Frequency Plans Edit{Define Frequency Plan

Type F start F staop hpts Step Sweep Type
Adaptive 1.0000 GHz 30.0000 GHz 25 max |Adaptive j

IGHz =]
IGHz =]

Sample Points Limit
|25

Cut ‘ | Add to Frequency Flan List |

Simulation Mode Solution Files Data Display

Reuse files from the Open data display when

& Foreground previous simulation M simulation completes

" Background Dataset Template

|dESign2 Browse_ . |Presentatiun'| Browse. .
Simulate Apply Cancel Help
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