ADS 2012 Layout Basics (v2 April 2013)

LAB EXERCISE 1

ADS Layout Basics

Topics: Settings and drawing tools in the layout window that apply to both board
and MMIC designers.

Audience: Engineers who have a basic working knowledge of ADS, have
completed the prerequisite course, or who required layout training.

Prerequisites: Completion of the course, Workspaces and Simulation Tools or
equivalent experience, including basic circuit design concepts.

Objectives: Be able to set layout preferences and technology and use basic
drawing features and commands for board or IC design.
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Lab 1: Layout Basics

Lab 1: Layout Basics

IMPORTANT: This lab covers the basics of the layout window, drawing shapes,
and the layer technology — and it assumes ADS 2012 is running on your computer
or you have access to it. Also, you must be able to use the ADS 2012 Workspace
environment for basic applications.

1. Create a New Workspace

a. IN the ADS Main window, use the wizard to create a new workspace: File >
New > Workspace or use the icon. Name the workspace: My_Layout_1 wrk
- click Next. Then add only the Analog/RF library as shown here — click Next.

B New Workspace Wizard & New Workspace Wizard

Add Libraries
Workspace Mame Select the libraries to incude in the workspace,

Choose a name and location For the new workspace,

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

Workspace name: |MV—l‘avc'ut—l—L'Wk Note: & PO is a bype of lbrary, All library management commands also apply to POKs,
Create in: |C:'|,Users'|,default
1= [E]{A0S Libraries
Analog/RF $HPEESOF_DIR\aalibs\analog_rf.defs
. | 5P $HPEESCF_DIR\oalibsidsp. defs
The new workspace is: =[] Site Libraries
CiUsersidefaultiMy_Lavout_1_wrk H Demokit $HPEESOF_DIR ' examples|Designikit Demokit i

Demokit_Maon_Linear $HPEESCF_DIR\examplesiDesignkitiDemakit_

(=[] User Favorite Libraries and PDKs

b. Use the same name for the workspace library (My_Layout_1) and keep the
default technology: Standard ADS Layers as shown here — these layers are
built-in to ADS and you will see them in the layout window soon - click Next.

& New Workspace Wizard

Library Name
Choose a name far the warkspace's library,

Technology
Choose a technology For the new library For this workspace,

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 hawe the same name

~eminainie Arlayab ey el sk o odie e Standard ADS Layvers, 0.0001 il lavouk resalukion

* [Must be unique: Twa libraries with the same name cannot be opened together - =

Standard ADS Lavers, 0.0001 milimeter lavout resolution
Standard ADS Lavers, 0,001 micran lavout resolution
Mame:| My Layout_1_lib Custom (Opens Technology dialog)

c. Click the Finish button and your Main window
should now show the new workspace — ready
for the next steps !.

L% Advanced Design System 2012.
File Wiew Options Tools Window v

whw B R

| File View | Folder ‘iew | Library View

W CAusersidefault\My_Layout_1_wrk
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Lab 1: Layout Basics

2. Create a cell / layout and view docking windows

B> = %
a. From the Main window, create a new layout, using the T
default cell name: cell_1, as shown here. Immediately, Y —
. . Library: |My_Layout_1_fi w
the layout window will appear. =
Wi layout
OF ] [ Cancel ] [ Help ]

b. In the layout window, (see the picture here):

1. Use your cursor and click on the arrow button to view the layer list —
these are the built-in ADS standard layers and cond is the active entry
layer — it is both V (visible) and S (selectable).

2. With cond as the active entry layer, click on the Insert Rectangle icon.

3. Left-click your cursor to draw a rectangle — notice the delta X-Y | vew set
information as you draw it — then click to stop the drawing. To | &
end the command, either click the icon (shown here) or click in End Command
an open area of the layout.

4. Select the rectangle you drew and notice that the properties now
appear on the right of the window — this is how you can easily identify
all the properties of shapes, traces, paths, and artwork. Click in an
open area to deselect the rectangle or use the End Command icon.

"5 cell_1 [My_Layout_1 _libzeell_1:layout] * [Layout]:1
Fk&#k{utmm!ﬁptmrm&&hm&u&ﬂ“ﬂdmbﬁqmmdﬁmmh

TER& & HHX 2 %&?‘@?ﬁ -&'ﬁ“”ﬁi‘lfﬁ)’EOA

TLinwrs-Meosrstrip W

= hiy R s cond:drawing |1_|"'C FI &S ‘!E -‘d Insert Rec
v,5 deFauIt drawing k
1. Entry layer
W scnn-dz dlaJ.-ml‘ll.‘i [ Freeatis

=T=] d layer list
= || = |* ana layer st v, resizdrawing o
e E‘%—; ) v,5 diel:drawing ve 2. Insert
w5 dielz:drawing Proparty "
D D w5 hole:drawing rectangle _
e s bond:dravrg command icon.
w5 symbsod: drawing

w5 bexdt idravang
v,5 beads: drawing

Ima_lmm;_v <

4 Select the an
@ B B o rectangle and the m;tﬂff.., 2 r5%
Selct Ecke the strting ok Properties appear. i
B e
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Lab 1: Layout Basics

3. Technology Setup and drawing layers
a. In the Main window, click Options > Technology > Technology Setup.

b. The Layout Units tab shows the basic layout units and resolution that should

not be changed. Click on the Referenced Libraries tab: this shows the layers

you selected when you created the workspace. Recall that you selected the
standard ADS layers when you created the workspace / library. If you had a
PDK, then its layers would appear here. In the Referenced Libraries tab,
notice the green checks. This means your library has layout units, resolution,
and schematic and layout layers defined.

. Click the button to Show Other Technology Tabs and then click the Layer

Display Properties tab — this shows the properties of the drawing layers that
were previously defined — these are the ADS built-in standard layers you
selected when you created the workspace library. In other words, your
workspace library, My Layout_lib, is referencing those layers for this design.

i Technology Setup

) The layout unik is defired.

() The Layout resohtion 5 defined.
) The lbeary b layout layers.
%) The lbrary has schematic layers.

\

S Main window:

Vi Techewkagy o thes beary: TENENETNTY echenogy Tobs ,
\ Options >
Pnferandd Libeaias Layout Links
N Technology Setup
Your library uses > o charnas: Jovrs
these layers: <” Click here:

ik Referenced Lbrary ... [Remove Reforenced Libary|

& Technology Seiun
Wiews Tochnology for this Library™ty_Larout_1 ib

Refersnced Libraries | Layout Linits’ Laiyer Desplay Propertes

but other libraries
may not have all
these checked.

Ly Sumber ILir dary
defaut o 1 aks_standaed_|ayers
cond 1 drawang 1 e _standand _|ayers

Allthe check e : G et

e g o i

boxes are green o4 ! smes ats_sardnd oyes

- ] 5 g i ok _shardand_layees

foryourlibrary — = = P v st
7 1

Dagiay Propeities which will be: saved in ths ibeary.
il

o

Layers. Purposas. Display Ordesr Mectad Tadhnology

adi sancad lavers

S —
A Layer | Desplasy Property

Lo J[ concs J[ ety J[ me |

d. Click on the button on the bottom to Add Layer / Display Properties.
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Lab 1: Layout Basics

e. When the dialog appears, type in the name to My_Metal as shown here. The
layer number is the next available number — in this example it is 39. Also,
change the color to a gold-like color. Click the OK button at the bottom as
needed to close the dialogs.

|Md Layer | Display Propert& R

NOTE: You are
adding a layer to the
technelogy file for
yourworkspace
library — it doesnot
affectany other
library.

& Technology Selup
Wisw Technology for this Library: (My_Layout_1_ib

Referenced Lbraries Layouk Links

Layer Mumber - Purpise
momentum_ref_offset 33

f. In the layout window,
click Options > Layer
Preferences. Notice
that the Layer
Preferences dialog now
shows your new layer:
My_Metal. Click on it
and it becomes the
entry layer as shown
here.

g. Close this dialog (click
the red X — Close button
in the upper right
corner.

i5 Add Layer [/ Display Properties

Adds a new Display Property with a new or existing layer. Enter the ne
layer,

Typein the
desired name for
the new layer.

@ Add new layer () Use existing Iay

Layer Mame:

Layer Mumber: 39

Layer Process Role: iCanductu:ar

Layer Display Propertiss

w

Changethe color
if desired.

Layers Purposes Display Order MNested T

This dialog allows the dafirstion of Layers and Display Propestess wisch will be saved in this bbrary,
1F wou wark to customize Display Properties which vll be saved in your workspate, see the Optiors > Layer Preferences meny
rans Pattern sel  wis

Mumber Color

Library

My _Layout_1_Jh

= Layers Preferences (Layout)

_urrent Entry Laver

| My _Metal drawing

Mame Fill Sel ¥is Shape Displi Line Style Color

|Eh:uth | Solid w =
defaulk:drawing |Outlined || 5olid w
cond:drawing |Fi||ed V"Sulid v|-
condZ:drawing |Filled V"Sulid v"i
resi:drawing |Fi||ed V"Sulid v|-
diel: drawing |Filled V"Sulid v|
dielz:drawing |Fi||ed V"Sulid v| v
< | >

[P.II Selectable ][Nane Selectahle][.ﬁ.ll Shapes... ][F'.II LineSters...] E?ntdenl.ﬂ' igD;xlfarillgable For
] layer inFarmation,
Choose “"Layer
] Window" From the
View Menu ko openit,

][Nune YWisible ][F'.II Trans... ][Optiuns. .

][Help

Py Lavouk 1 lib

[l visible

[Reset
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Lab 1: Layout Basics

h. In the layout window, click Options > Technology > Layer Definitions.

When the dialog appears, click the button to

Show Other Technology Tabs. In the Layer Tools _ Schemat

Display Properties tab, scroll down, as shown
here, to see your added layer (My_Metal). Now,
you know that these library definitions for the
layers are accessed from either the Main
window or layout. Look through the tabs for a
moment and then close the dialog.

Preferences...
Layer Preferences.., |

Technology v Layer Definitions...

Via Configuration. ..

& Layer Definitions

iews Technology for this Library: | My_Layout_1 kb »

Referenced Lbraries | LayoutUnits | Layer Display Properties | Layers Purposes Display Order

This dialog allowss the defindtion of Layers and Display Properties which will be saved in this Bbrary.
IF yous wiant to customize Display Properties which will be saved in your workspace, see the Options > Layer Preferen

Layer Number Purpose Number Library Cold
momentum_box 37 drawveng -1 ads_standard_Jayers
momenturn_ref_cffset 38 drawing -1 ads_standard_layers

E :: > My_Metal £ drawing - My_Layout_1_lib
ads_y3 216 ads_drawing] 24 ads_schematic_layers
| ads_y9 216 ads_drawing2 242 ads_schematic_layers

[show other Technology Tabs] | N€ S@MeE as using the Main window:

Layout window:
Qptions >

Technology >
Layer Definitions

4. Layout Preferences (Grid/Snap)

| Preferences...

a. In the layout window, click > Preferences for Layout:4 &
Optlons > Preferences' Select | GridiSnap | Placement | PinjTee | EntryfEdit | ComponentText | Text | Display | verification | U E]
When the dialog appears, look
through the tabs. These apply to
your workspace and you can save a sr=nep
. ispla 2 ctive Snap Modes
copy of your preferences and use it e
. Minor Grid 3| it istance (in layout units,
in other workspaces. v || ,
Notice the snap grid distance of 5 for 8
both x and y. Also, you should have
the Grid box checked for snapping — e e ||B
H ® |5 Y |5 Midpoint
you can see this on the layout tool o A
. - ) I S PEEs S re/Circle Center
bar alsO — the Grid snap icon.. o | S
Snap Distance - all other modes el
— Color __ZTE B sr:r:en pixsls Set Al Clear All
| # : : | *yalues defined in a library take precedence over values defined in the workspace
b. Cancel the dialog. HH
[ o | [eet | [ reset | [paveacon] [ Festn | [ concd | [ e ]
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Lab 1: Layout Basics

5. Drawing and Measuring

i |
a. On the layout tool bar, the current entry layer SMV—T"'E“'-E'“W'“'J v| 57 »ic)

should be My_Metal. Change it as shown here if it PG ~

w,5 defaulk:drawing

is not. Again, v = visible and s = selectable. If you ws cond:drawing

wanted to change these v and s settings, you :ﬁfﬁ;f'frfﬁf.;”g

would Options >Layer Preferences but do not v,sgie::d;awing
v,5 diel2:drawing

Change them now. v,5 hole:drawing

b. Click on the Insert Rectangle icon and it will
attach to your cursor. Then zoom in (use your

mouse wheel or the icons) near the origin + on J]- §> /¢> ] O
the grid — this is absolute (0,0) Xx,y. '

I[nsert Rectangle

c. Then draw a rectangle 5x50 mils, as shown
here, which begins at absolute 5,5 and ends at
55,10. You can see the
cursor see the cursor
readouts on the layout grid
and also at the bottom of
the layout window.
Because the snap grid
preference is set to 5, this
is easy.

d. End the command using
either your Esc key or the
End Command icon M
shown here.

S

IEn d Command

e. Use the command, Insert
Ruler and snap it to the
grid below the below the
rectangle — you can move
it if needed after you insert
it. This is how the ruler
works to measure shapes.

f. Select the ruler and delete it. Now, use the ~ Measure:4
command Insert > Measure and use this tool to Absalute 1Y Delka 3,
measure the rectangle — try it diagonally also and _ el 50, O

use the Clear button. When finished Cancel it. i m————
Curnulative Distance

S0 mil

[ Clear ] [ Cancel ] [ Help

Copyright 2013 Agilent Technologies
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Lab 1: Layout Basics

g. Click on the upper left vertex of the rectangle and notice that the relative x-y
value becomes zero. Then move the cursor — this is another way to measure.
With grid snap set, you should see it move in increments of 5 as shown here.

Now, you have several ways to measure shapes and distances and the
properties of a selected shape are also available at any time. Later on, you will
use more information features like this Properties docking window.

Properties
Click on vertex ® @
and notice the R e
. all Shapes
relative cursor Layer Wly_IMetal:drawing
et
value becomes Rectangles
. = Lower left and width/height  [10, 10, 50, 10]
Zero. \ Lower left ® 10
Lower left ¥ 10
\ ‘width S0
LY Height 10
= Diagonal coordinates [10, 10, 60, 20]
5.0000, 10.0000 0.0000, 0.0000 Lower left 10
Lower left ¥ 10
Upper right ¥ &0
Upper right ¥ 20

6. Default Stretching and Rotating and Moving

a. Select the rectangle and notice try using the stretch and rotate handles to
change the width, length, and rotation. Notice that you can only stretch or
rotate in fixed increments with the grid snapping turned on.

Stretch
Handles

b. Turn off the Grid snapping by clicking the icon as shown here — it will not be
active anymore. Notice that you can now
stretch the rectangle in small increments | i
but it is not manageable. Also, you still ~ L=:=:=
can only rotate it in 90 degree increments.

c. Try moving the rectangle, it is not easily moved to
a specific coordinate. Next, you will see how to
control these things easily.

Copyright 2013 Agilent Technologies
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Lab 1: Layout Basics

d. In your layout, turn the grid snapping back on.

9

ll.lndu Last Commmand

5.0000, 5.0000

7. Hot Key Setup

a. Now it's time to create a few Hot Keys for fast control of Tools
the layout preferences. Click the command: Tools > Hot Hot KeyToolbar Configuration...
Key/Toolbar Configuration.

"= Configuration:1 @
HotKey | Toolbar Component MenufHot Key
Category Item
Options}, A A LPreferences. .. A
Options! Technalogy!, ' || Layer Preferences...
OptionsGrid Spacing..., Via Configuration. ..
Set Preferences {

Current Hot Key: ©
Select the command and then

o LA type in the desired keyboard key.

2 —
O Ak Key: o & =

Shift
O Cow ]

!

ee—————

)

b. In the dialog, assign the keyboard letter O for Options > Preferences as
shown here. Select the command and then type in the letter, click Assign,
and then Apply. Then try it — it should work. If not, redo it.

Set these 3 keyboard hot keys: Insert > Coordinate Entry = C, Options >
Layer Preferences =L, Insert > Measure = M. Be sure to click Assign and
Apply each time. Verify they work (try them) and click OK to close the dialog.

Remember that there are default Hot Keys already set, such as Ctrl+R for
rotate, so these are just some additional ones that will be used in this lab.

Copyright 2013 Agilent Technologies
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Lab 1: Layout Basics

8. Grid Control and Viewing

Major
. Spacing
a. U Se yO U r n EW H Ot Key . O to Minor Grid Per Major Display Grid Snap Grid Distance (in layout urits)*
open the Options x5 v s

>Preferences. When the
dialog appears, click th e
Grid/Snap tab. Compare your
grid to the one shown here.
Zoom out as needed to verify
the default grid spacing has 5 * L2 e
minor grid dots between each

Snap Grid Per Minor Display Grid

major grid mark: + .
jorg Objects snap in 1 mil increments with

b. Verify that the snap grid distance is 5 il el e SO o (i (s

units (mil) and the there are 2 snap

Spacing

points between each Minor grid mark Snep Grid Ditance (n lyout Unks)* BT
(equal to 5 mil each). x L1 [ EEds

B &

c. Change the snap distance to 1 and the Snap Grd P o Dsl i Eie s
snap grid (minor) to 1 as shown here. x 1 v R

Click OK - the dialog will disappear and
the changes will take place. Then
verify that you can move the object in 1
mil increments on those grid dots.

Minor Grid Per Major Display Grid

X |5 ¥ |5

d. Right-click in an open area of layout and select Grid Spacing - notice you
can also use the preset snap settings. Try some of them

qU|Ck|y v Minor Grid Display
v Major Grid Display
e. Finally, reset the grid spacing back to: 5 mils snapping <AD-1-100 = ChrkeShift+1

< 5-1-100 > Chrl+-shift+2

distance with 5 snap points between each minor gird dot, and . Lm0 e chehfies
2 minor grid dots between each major grid mark. These are < 50-1-100 > Cerkeshift+4

H H < .25-1-100 = Chrl+Shift+5
the values you will use to continue. oo conente

<.05-1-100 = ChrH+-Shift+7
«<.01-1-100 = ChrH+-Shift+8

f. OPTONAL: Click the Fast Grid icon shown here
and try it if you have it loaded. Afterward, reset | e

the grid spacing back to: 5 mils snapping

aridfSnap Spacing

Grid Snap Distance {in mil)

distance with 5 snap points betwee each minor gird dot, J 5
and 2 minor grid dots between each major grid mark +, as s P e e
shown here — type in the values or use the sliders. This J 2

makes grid modifcation fast and easy !.

Winor Grids Per Major Grid
S

¥ &% Preferences settings the same

[Minor @rid cF] [Major Grid off|

[ Apply ] [ Reset ] [ Close ]

Copyright 2013 Agilent Technologies
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9. Coordinate Entry

a. Delete the exsiting rectangle so your layout

is empty.

b. Change the insert layer to cond and then

click the Insert Rectangle icon.

c. Use your hotkey: C. This will open the
coordinate entry dialog ready to draw the
rectangle on the cond layer. Notice it is set

to draw using Absolute values.

d. Enter the values: 5 and 5 for
the x,y coordinates of the
first vertex point and click
Apply. Then move your
cursor to the 5,5 absolute
location and notice that it
shows dx:0 and dy:0 — this
is the starting point for the
rectangle.

e. Enter the second set of x,y
values as 55 and 15 and click
Apply. The tool will now
complete the drawing at that
diagonal point as shown here.

Notice that the dialog is still
active for drawing rectangles.

Lab 1: Layout Basics

v,5 cond:drawing hod
Insert Rectangle
= Coordinate Entry:1
Copndinates ':;\ Cartesian
: ¥ ) Polar
(=) tbsohte
Coordinste Fiotked O Relattve
== { 5.000000, 15000000 ) [ Use Snapping
[ox J o [ come [ mee |

"5 Coordinate Entry:1

Coordinates (%) Cartesian
y ) Polar
5 (%) Absolute

Coordinate Plotted O Relative

-~ (5,000000, 5.000000 ) [ Use Snapping

[ ul 4 ]l Apply H Cancel ][ Help

S Coordinate Entry:1

Coordinates (%) Cartesian
w O Polar
55 15 (&) aAbsolute

Coordinate Plotted O Relative

-~ { 55.000000, 15,000000 ["] use snapping

oK I l Apply ] [ Cancel ] [ Help

Copyright 2013 Agilent Technologies
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Lab 1: Layout Basics

Next, you will draw another rectangle (50x6) at 1 mil above the existing
rectangle. Even though the grid is set, the rectangle can still be drawn without
snapping to it - by using Coordinate Entry with the Snapping turned off as
shown here. Otherwise, you would have to change the grid snapping.

f. With rectangle and coordinate entry still active, enter the first coordinate at
5,16 and click Apply. Enter the next at 55, 21 and click Apply and OK to
dismiss the dialog. Use the End Command icon or Esc = rectangle ends.

"= Coordinate Entry:1

(&) Cartesian
O Polar

(&) Absolute
O Relative

"% Coordinate Entry:2

Coordinate Plotted
-->( 5.000000, 16,000000 ) [] Use Snapping d
Coordinates (*) Cartesian

b3 ¥ O Polar
55 21 (=) Absolute
) Relative

oK ]I Apply H Cancel H Help

Coordinate Plotted
- { 55000000, 21,000000 ) @ U Srepging

[ [o]4 H Apply H Cancel ][ Help

10. Properties and Info and Display Order

a. Select the new rectangle. In the Properties window change the layer to
My _Metal and change the height to 10 as shown here. Then click in an
open area of the layout and it is done. Now you have adjusted the size and
layer without having to stretch it or use another command — this is fast and
easy for all your artwork.

Modify the Properties quickly and easily:
Property alue
Laner I'-'Iy_Metai:dra ] BIE §F EH §EE EE R BFFEEEE
Met name 1 BB
Rectangles
= Lower left and wadth/height  [S, 16, S0, 10]
Lower laft X 5
Lower laft ¥ 18
width 50
Height
= Diagonal coordinates [S, 16, 55, 26]

Copyright 2013 Agilent Technologies
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Lab 1: Layout Basics

b. if the Info window is not open, click on an empty area of the toolbar as
shown here and select Info. Then click on the Shape: rectangle as shown
here. Immediately, that item is selected (highlighted) in layout so you can see
it. Like the Properties window, the Info window is called a docking window
because it can be moved (docked) to other positions in the layout window
frame or on your screen. You try docking it to another position if desired.

Info & other docking windows and toolbars - . r—r g
Right-click in an empty area of the toolbar: e

Wiorkspace: My _Layout_1_verk
Libeary:Cell:¥imvwe: "My _Layout_1_Eboeall_1:lryout™

Layouk
Prafarencs file: layoot. prf
Lbeary-speciic preference fle: My_Layout_1_Bb_lyy.pef
Diatabase units per user unit: 10000

— QOO0 S.0000, 55,0000, 26.0000

pe:
arer: | luprd) Pugghe: drawing

Ear s L0, 5, 0000, 55,0000, 15,0000
Heaght: 10,0000, Width: 50,0000

Area: 5000000, Perimeber: 1200000

I

Shaps: rectangls
Laer: 39 (My_Metal) Purpose: drawing
beoc: 50000, 16,0000, 550000, 26,0000
Hesghit: 10,0000, Width: 50,0000
fiea: SO00000, Parimeter;: 10,0000

v LayoutPreferences

1l e

SUTHTACY
O irestance(s), O pindsh
2 shapa(s), 0 construction knels)
Suim of Areac 1000,0000 , Perifeter: 240,0000 , Langth:

c. In the layout, move the My _Metal rectangle so it overlaps the cond rectangle.
It is difficult to see, but cond appears on top because it is after My _Metal in
the Display Order of the technology layer definitions. You do not have to go to
that dialog now, but you remember that the order can be changed.

Options > Technology > Laver Definitions:

My_Metal appears firstin the layout window and cond appears on top
visually because it comes afterward in the list. Drag as needed for display.

Draqichop Ram o IaSTanGS the oroe

Thi bk nchpdes. attached o nefenenced ibearies
My Hefnldewrg
el % e |

cond:dr seang
=t [aphay bryers i this. onder N

Cospliry brpers v roerss orcder | pesiocawng
il -tk ey
delZ iy
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Lab 1: Layout Basics

11. Navigator, Search and Layer Docking Windows

a. Set the Entry layer to resi and draw a circle that e .
covers the two rectangles, as shown here — it PTTTTS
does not have to be exact. Then end the
command.

=0 <
BERERO A S AR

b. If not opened already, click in an empty area of
the toolbar and select the remaining three =
windows as shown here: Navigator, Search and Layers.

v Mavigator

c. Now you should see the Search window docked in the layout v Search

window usually in the lower right by default, and the Navigator
window docked in the lower left. Also, the Layers window will ¥ Layers
appear — all as shown here. As your designs get larger and more crowded,
these become more valuable. But try using them now to see how they
operate, including the Options. You can open or close them at any time during
the lab exercises.

Use these docking windows and their Optmns .uJ
to navigate, search, and show information..

® v MNavigator
v Search
v Lavers

ljllllll E
llll@lllE =
Layee: mrvh- MeLaIJP\.-m dean
oo 5.0000, 11,0000, 55
Helgh: 10.0000, Width: 50.0000 35

Sesrch & x

1 Cincle =2 [0.8452, ~14.1548

“ =5
] Resctangle :: [5,5:55.95] = —i—
D3 Rescangle :: [5, 11 2 55, 55] crcle Q (&
' Matehes Found: 1
Navigator ) Bl O e,

d. Use Ctrl-A to select everything in layout and then press the Delete key or
use the Delete icon as shown here to clear the layout for the next steps. X
Also, close the docking windows for now.

Copyright 2013 Agilent Technologies
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Lab 1: Layout Basics

12. Generate a Layout from Schematic

C.

cell. Click the schematic icon and Browse to cell_1 i TPTER =
(or type it in) and uncheck the box for the schematic o [ T
wizard - click OK as shown here. i :‘—’_mmmmm
. When the schematic opens, select the palette: smh:mn:ueu.e_sda:matlictwizdﬂ .
Lumped-With Artwork. :nm:'w emplates (Optional): .
i H . I Ok i Cance
This next step shows how schematic elements with (oot J[ oo )

. Go to the Main window and add a schematic to the =

artwork are generated. Afterward, you will modify the
generated layout as you might for board or IC design. Of course, PDKs will
have their own components but this exercise is useful in that case also.

In schematic, build this simple filter circuit, including the ground and two pins.
Use the exact components shown here so that you get the correct layout.

Fila

E cell_1 [My_Layout_1_lib:cell_1:schematic] * {Schematic):

NEH& L KX 9 9. with artwork can be generated to layout.

Lusrped-With Artwork b | ads_rflib:L_Padi

Edt Select Wew Inset oOptions Tooks Layet smuate  Fromschematic, PDK components orothers

L o

&=

_ a 3 d _

, Num=1 R1 C=1.0 pF pal R2 Num=2
Palette icons R=50 Chm W=25.0 mil JL=10nH R=50 Ohm
W=25 0 mil / ==10.0 mil J W=250 m'l W=25.0 mil
used for the 52100 mil / L1=50.0 mil J/ 5=10.0 mil S=10.0 mil
: L1=50.0 mil / / L1=50.0mil L1=50.0 mil
components: / .
/ — E:I:'
PAD
d. Use the schematic command: Layout >  Ieeeemymmme X
G en er ate /U p d ate L ayo U t . Whe n the Options Starting Component Options
H H i () Syni the entire design
dialog appears, click Sync only the e ot e || oot ot catirg i
section starting with and select P1 as ) st o .
. . | ol sEabus report
shown here. This is how you can i o r\_'%—‘qmale Loy Comgonent |
- - 1x sLarling component's posicion in Layout
specify where to start from left to right. atis
[1 Fix all components in Layout during Generate/Lpdate |n0t created |
. H-Coordinate
e. Look Over the dlalog Sett”’]gs (keep the [1 Force nets on all generated layout connections. |D d |
- ¥-Coordinate
other defaults) and then click OK and Tace Contol. o |
the layout will be generated. A b |
[ [s]4 Apply I Cancel ] Help I
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Lab 1: Layout Basics

f. NeXt, you Should See a Status message about ?zl;z;;ﬁi&l;EE;‘Q;;I;;yuut_l_Iib:ce\l_l:Iayaut"fmm"My_Layout_l_Iib:ce\I_l:schcA
the |ayOUt generation' If there Were any Processing design "My _Layout_1_libicell_t:layout"
problems information would appear here. gtgigﬁdtt{‘li"tt
- - IEemi =) relocated In layout
Otherwise, click OK. If not, go back and check | orenreameeinisos: .
your work and repeat the steps if necessary. < >
[ OK ] [ Print ] [ Help ]

g. Your layout should look like the one shown
here. If so save it. The next step editing these layout items and drawing some
others, including traces.

NOTE on ground
symbols in layout:

The ground symbol is not

recommended for layouts
and NOT used for EM
simulation. In general,
they should be deleted.

From schematic,
component names and
connecting pins appear.
Motice that the port pins

{(1and 2) are arrows.

13. LVS (Layout vs Schematic) and Net Names

a. In layout, move P1 away (to the left) of R1 and then
delete the wire — notice that a dash-dot-dash line
appears. This means the connection still exists in
schematic.

b. Go back to the schematic, and do the same: move
P1 away from the resistor and delete the schematic
wire as shown here. There is no dashed line because @ e AAA e
you deleted the wire in layout.

P1 R _Fadi
Murm=1 % F1
R=50 Ohrn

c. Go back to layout, and use the View All icon to
refresh the screen. You should see the dashed
line has disappeared. This is how ADS layout
and schematic are synchronized.

NOTE: Only schematic components with *ﬂ%'
artwork work this way (synchronization). Next, [view Al
it's time to use the LVS feature.

Copyright 2013 Agilent Technologies
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Lab 1: Layout Basics

d. In layout, reconnect P1 to the resistor pin, on
the pad, as shown here. But do NOT reconnect
it in schematic.

e. Also in layout, delete the ground symbol so
your layout looks like the one shown here.

In layout, use the command: Tools > ADS

Desktop LVS. When the dialog appears, Tools
check the box for Auto zoom and click the Run

button at the bottom as shown here.

Auta zoom

A0S Deskbop LYS... Run

* Al errors were

f. The LVS dialog il . e
show the errors — but Expand and then Click on : . —
ou need to use vour the Error: ADS will highlight Schematicr | Lavout ! SoicelLiochimalic oo ]
y y -the com pon en-t_ i Layout: My _Lavout_1_becell 1 :layout

cursor to expand the T TN | [ e L |
Nodal Mismatches ® > _
and then click on the D* TRV | @ Convonents ot ot

errors. As shown

‘RY

here ADS will MM Resoonm | |7, SR
highlight the SR e o A
component or layout . L1=500mil T
item where the error T pach ¥ 4
occurs. e

g. Reconnect P1 in schematic - then save and close the schematic window.

h. In Layout, use the command View > Navigator Window (same as right-
clicking toolbar). When the Navigator appears, click on C1 — notice it is
highlighted and also notice the properties shows the net names. You can also
click on a net name (navigator) and the connection will be highlighted — try it !

[ Navigator | NetNames (N_X) identify connections. - l
. L Component Pin Net Na
@ T Q@ @ | NetNames can be changed and forced. | C1P1 N_4 -
| | Cipz N_2
Name .

AR e S = T e I s S AR
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Lab 1: Layout Basics

14. Layer Preferences for Visibility

a. In layout, select the capacitor and move (drag) it down 30 mils — notice the
wire will stay attached to the pins. Use your hotkey M to measure (verify) the
distance. Then change the entry (insert) layer to bond and draw a rectangle
40x60 over the capacitor - it should snap to the grid as shown here.

b. The bond layer rectangle is drawn on top of the cond C1, making it difficult to
see. Therefore, one way to make it easier to see is to change the layer
preferences. Use your L hotkey to view the Layer Preferences.

c. Select the bond

_rectangle you jUSt "= Layers Preferences (Layout)
inserted and change the Current Entry Layer
following: bond:drawing !

Name Fil mm Style Color  Trans tern
Shape Display = Both -- il oo 4| 8[:[54
Transparency = less Shape Display, -
Opagque. Outlined. Filled.

or Both

Select Pattern = box
near corner as shown
here (results in dots).

C1 should now be more visible under the rectangle as shown here. You can
also change the display order in the technology layers or you can
also turn visibility on or off as needed.

NOTE: Component and
instance name visibility are  |Filksereenidraning
on silk_screen layers in this  |sik_screenZ:drawing
library. Try it...

O &

fs)ic
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15. Modify, Edit, and Move Commands

a. With nothing selected, click the Edit > Modify command and
notice the choices. Some of these are obvious, such as Force
to Grid. The Convert to Polygon command is for converting
traces to polygons but not all other components. And the Join
command is for polylines (not polygons).

b. Select the bond rectangle that covers C1 and right-click.
Select the command Modify > Split. Look at the bottom left of
the layout window — the message tells you to select a corner —
click on the upper left vertex and then select the second corner
as shown here at 40,-20 coordinates. You should now have two
separate polygons.

Lab 1: Layout Basics

ﬂ-rll Convert To Polygon
% Force Ta Grid

|:||:| Jnin
|:||:| Explode
= Break
|‘_)6\ Chop
y,“\ Extend
H Crop
1% spl

W set Origin

c. Move one of the polygons to verify that the split worked. Then use the undo

icon to move it back. Now select both polygons and use the
command: Edit > Merge> Union — this is how you can merge two
polygons into one if they are on the same drawing layer.

Edit | Merge » |

Union

Copyright 2013 Agilent Technologies
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Lab 1: Layout Basics

d. Use the Undo icon to return the rectangle to its original shape. Select the
rectangle, right-click and use Modify > Explode. Deselect the rectangle (click
in an open area). Then move one of the lines as shown here — the rectangle is
now a number of individual polylines.

e. Use the Undo icon as needed (before the Explode) to reset the rectangle.

Right-click the rectangle and use Modify > Break. Select the rectangle
outline and move it — it is now a closed polyline.

0] Explode == Break

Explode: Break:

Palygon Paolygon

becomes a becomes one
number of polyline.

polylines,

f. Use the Undo icon as needed to return the rectangle to its original place.

g. Right-click and use the command Modify > Chop. Select the area shown
here in the middle of the rectangle (40x20) so that the middle is chopped out.
Now you have two rectangles — one under each pad (like a solder mask area).

T Ny
iy 3

Chop: deletes a
selected area.

Copyright 2013 Agilent Technologies
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Lab 1: Layout Basics

h. Select the capacitor C1 and use the command Edit >
Component > Flatten. Then delete the wire that
connected it to the resistor pad so that you have four
polygons as shown here. In general, wires are to be
avoided in layout.

i. Rubber-band (select) the four
polygons and use the command: Edit
Move > Move Relative. Enter the
values X=25 and Y= - 40 and click
Apply and then Cancel. This should
move the polygons to the right 25 mils
and down 40 mils as shown here.

"= Move Relative:9

. Delete these layout components: L1,
R2 and P2. Then save the layout.

16. Traces and Paths ' i | ' ) '

a. Set the entry layer to My _Metal.

Current Entry Layer
My _Metal: draming

Name

My_Metal:drawing

b. Click on the Insert
Trace icon and the AN

dialog W||| appear' Insert Trace

c. Draw a mitered trace from the -
R1 pin (click on it) to the middle cpee | EIED
of the Cond rectangle as shown ‘ T
here. To do this, you will need
to click for the corner with the

Liryme
Hy Mot ol drawing % oChooes afies -

Wes i st Fils

trace aligned vertically over the Cin 3ttt e
midpoint of the cond rectangle. e e e o g
To end the trace, use the Space talmah om0

Bar - it creates a pin on the end. Bttt (ot} =

If you make a mistake, delete it = ==

using your Ctrl key (if snapped
to a pin) and try it again — it
takes a little practice to use it efficiently.

Copyright 2013 Agilent Technologies
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Lab 1: Layout Basics

d. Close the Trace dialog when complete.

e. Click on the Insert Path icon. When the dialog appears, set the corner type to
Curve and draw a path (as shown here) starting at the cond rectangle, then
down about 30 or 35 mils and then curving to the right. Go about 100 mils
along the X axis and curve up again to the same plane as R1 (155 mils up),
and ending as shown here. It does not have to be exact but you can use
Insert > Dimension Line to help, as shown here and delete it afterward.
Again, this takes a little practice...

Width

O Mitered 25000000
) Square i
o} Curve
Curve Radis
Z, Q0000
Line Length  (md) =

Elactricsl Length () =

Hirk: Press SPACE bar o Double ¢k to end,

T )

17. Copy Using Reference and Mirror About X or Y

a. Select the path you just drew. Then click the icon: Copy Using Reference
Point. Then click on a point about 30 mils to the right as shown here — that is
the starting point. Move the copy as shown about 130 mils and click. It does
not have to be exact — the idea is to learn how it works.

1) Click to establish starting reference point.
2}  Thenmove to an offset location from that point.

u.nu Copy Using Reference Paint

. i
]
-n--l1'1l_l

EEEEEEm
-Il--l!-'l'.

]

Tl i L
B nmmmnm
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Lab 1: Layout Basics

b. Select the copied path and the click the icon: Mirror About Y Axis. Now, you
must select a point for the mirroring — like a swivel point. In this case, click on
the center of the vertical path and it will swivel or mirror about that point.

Mirror About ¥ Asxis

Select the shape,
click the command,
and the click on the
Y-axis point for
mirroring as shown
here. Selecting the
center of the path
{arrow) will mirror
{swivel) it around

that point. :>

o w h'l-;r_".

c. Now move (snap) the mirrored copy in place
as shown here.

NOTE: Traces connected to the pins on the
same net require the Ctrl key to be deleted.
Otherwise they only stretch.

Two paths are

NOTE: If desired, select both paths, and
merged into one:

use the command: Edit > Merge >
Union. This step is not required but this
is how it would work. Also, for most
layouts with components, Traces are
preferred instead of paths because you
can connect the pins.

i
#
L
u
o,
#
W .

d. Save all your work.
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Lab 1: Layout Basics

18. \Vias, Layer Binding and Connectivity
You will now draw a via to another layer and create port 2.

a. Change the insert layer to Hole. Now, Draw a circle at the end of the path, as
shown here, with a radius of 5 mils.

b. Change the insert layer to cond2 and draw a final rectangle, 90 x 20 mils, as
shown here. Also, insert a pin (P2) as shown here — also called a port.
NOTE: For EM use, layout pins can become edge or area pins (associated
with a polygon or edge) using the command: Edit > Edge/Area Pin.

Insert Circle [N i Insert Pin

c. Use the command Tools > Check Connectivity > Show Physical and Nodal
Interconnect. Then click on the rectangle connected to P2 as shown here.
Notice the highlighting that indicates the physical connection between the
layers: cond2 and hole but not to My_Metal.

d. Use the Esc key to end the command.

e. In layout, use the command: Options > Technology > Layer Definitions.

f. In the Layers tab, look

at the Binding column SSRERLCafln oot &
for the hole layer — R e o L 3
move the panels with LverDispla Propestes | Loyers | Purposes | Display v
your cursor if LayerNome_ Mumber  “_ Uibrory Pracess Role e ~
necessary dhaf 1] ﬁ aids_standard_|ayers Mok e

. L T o

Insert cursor here to move panels. esned2

Notice that cond and = 3 e SR
cond2 are bound to Bl - o s s [ p——
hole — and notice that ot s s stndord oyr = h
you cannot change this K g —
otacen e k) | o e (e
referenced library. o o] ) ]
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Lab 1: Layout Basics

If you copied the library, or had a custom library, you could use letters instead
of layer names which is recommended.

g. Scroll down to your added custom layer 39, My _Metal, and insert your cursor
in the Binding column as shown here. Because you added this layer to your
workspace library, you can change the binding. Go ahead and type in the
layer names: hole cond2 cond - as shown here. Click Apply and OK.

My _Metal ] My _Layout_1_lib | Conductor » | cond cond2 hole

| Insert cursor and type in here: |

h. In your layout, use the command again: Tools > Check Connectivity >
Show Physical and Nodal Interconnect.

Now, you should see |:> Physical connection shown by outlined shapes. .. <:|
that the binding gives
you a physical
connection from P2 (on
the cond2 layer),
through the via hole
and connects to layer
39 (My_Metal) and
finally ends at the small
rectangle on the cond
layer at the pad (shown
by the arrow).

EOEREE EEENDEEEESEEEB

o
u
Ll
L
5
L
i
L]
&
&
L
4
.
Ll
L
E
u
L]
L

B-E BB W OHE B @R B

.
BOEEHHNEE @B R

p-

i. Save all your work.

IMPORTANT NOTE on Connectivity: The ADS connectivity engine has four different
modes, including using flight lines if there was a corresponding schematic connection.
You can also force net names for connectivity. Go to the Knowledge Center and look
for the e-Learning tutorial con connectivity to learn how to use this tool.

The final step is to create a clearance next.

Copyright 2013 Agilent Technologies
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19. Create aclearance :
= Layers Preferences (Layout)

Current Entry Layer

a. Change the insert layer to: Packages.

packagesidrawing

b. Draw a rectangle surrounding the layout design similar to the one shown here.
Remember that you can change the layer display shapes or colors as needed
— use your L hotkey for Layers Preferences if needed.

c. Use the command: Edit > Create Clearance. When
the dialog appears, select the rectangle you just drew
o the packages layer, as shown here. Click OK.

Edit

Create Clearance...

5 Create Clearance - Select Planes: 6

Select the ground plane shapes {palygon, rectangle, or circle) and click Ok ko continue ..

Copyright 2013 Agilent Technologies
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d. In the Create Clearance dialog, select the |EEASER LT
Iayers you want the clearance around — Select the Clearance Laver(s), shapes, and Clearance Value ko be used.
use the button to move them to the Clearance Layer(s) Selection
Selected Clearance area as shown here: Lavers Selected Clearance Layer(s)

idrawi -~ My _Metal:drawi
My Metal, cond, cond2, and bond. diebdraving cordidraning
dielz ;drawing condZ: drawing
. hole:drawi bond:drawi
e. Set Apply to: All Shapes and specify the symbolichasing A anng
clearance Value= 10. rextidrawing
eads: drawing hl
£ >
f. Click the Apply button and you will see
. .. Clear all
the clearance. Click OK when finished to
dismiss the dialog. Apply ta
() Selected Shapes
() all shapes
Clearance value 10 lawout units
[ ik l [ Apply ] [ Cancel ] [ Help

Your final design should look similar to the one shown here

This final drawing represents many of the layout skills you have used in this
exercise. You can review the concepts and skills covered if you have time.

g. Save the layout and close all the windows, except for the ADS Main window.

END OF LAB EXERCISE.
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