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QUICKSTART OVERVIEW (VIDEO LINK)

The purpose of this Quick-Start is to provide you with a simple infroduction to PADS Professional.
Through a series of short exercises, you will learn how to make a simple PCB design using PADS
Professional.

Although PADS Professional supports various PCB design flows, this guide focuses on a simplified
PCB design process where the following topics are infroduced.

OPENING AND GENERATING
PLACING AND FORWARD PCB PHYSICAL ROUTING
Sl i wirncrars bl annoratne L LAYOUT > THE PCB > MANEEC RIS

Before proceeding, please make sure you've downloaded, installed and activated
PADS Professional evaluation software version 2.7 or newer.

INSTALLATION & LICENSING (VIDEO LINK)

After placing a request to evaluate PADS Professional, you should've received an email with
links to

e The PADS Professional online installer
and

e Software evaluation license

-I-Ip If you did not receive this email, please contact your local authorized Mentor

Graphics Distributor via https://www.pads.com/buy.

1. Double click the online installer to begin the software installation.

N OTe. You will need to remain connected to the internet until the installation completes.

Installation time will vary depending on the speed of your internet connection.
2. Click "Next".

3. Review and accept the license agreement if you agree.
4. Click “Next” to accept the recommended installation location.
5. When the installation completes, click "Done".

You should now see the PADS Professional Schematic and PADS Professional Layout icons on
your desktop.

6. Download the license file named PADSPro.dat from the link provided to you via email,
and save this file in C:\PADS_Professional_QuickStartVX.2.7.

7. Close all windows and proceed to Lesson 1.
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LESSON-1: OPENING AND POPULATING A NEW PROJECT (VIDEO LINK)
Opening a new project:

1) From the Windows Startmenu, navigate to the PADS Pro Tools VX 2.x. folder and click
on PADS Pro Designer VX 2.x.

2) Once PADS Designer opens, go to: File » Open » Project.

3) Navigate to C:\PADS_Professional_QuickStart_VX.2.7\Lesson 1 - Starting and Populating
a New Project\LED_Flasher.prj, select the file named "LED_Flasher.PRJ" and click Open.

B paps Designer - [Start Page]

E[e View Setup mulation Tools Window Help

4 o PAD.. » Lesson |- Starting and Populsting... » v B Search Le o
(| Hew Mo A Qa s
Iﬂ Open » E’ Project... Organize = MNew folder - ™ @
g Save and update In design Hiech 1 B This BC - Name
Discard symbol chanpges B 30 Objects database
a0je [ Desktop ebxp
ie Proied 2
% Documents Geneticadh
HighSpeed
€ Backup $ Download: 9 5‘“
Rellback ’ * D Music NG00 Select LED_Flasher.prj
=| FE— LogFlles then click Open
Clear Backup B Pictures OLE
Export B videos PCB
Impart = Windows (C) Lmectfagh

o STORAGE DRIVE 53 LED Flasher.pr) 10|

v

File name: |LED,ﬂnhtf.pr_\ /| Project Files [".prj; " dproj) v

Havigator Panal; dispiays
praject struchas
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Populating a new project
1) Add a new sheet to your project by going to: File » New » Sheet.

2) The Properties panel will automatically display. Left-click inside each highlighted cell
and overwrite system generated values as shown below.

[Pioperties ~ax St Page | - | LED Flaiher, S LED Flasher... %
Progerty vahie T T
Harra |
M s3an
Parttion Borders
Symbol Name | behesta
Hama Tnverted Fake
Forward To PCB Tnherk From Defr
Scale 1
Rotzton i
O enatETIME [ 1s/00r2018:0608
O @name [ LED_Flashar L.l .|
O @eamTORDER values as shown
0 esieer ] 2
O esHeeTTOTAL f 2

[ Drawing Author MENTOR
[ Drawing Hurnber z

[ orewing Revison J 1

O brawng Tele  § Desn

Nefics the updated Titke
Block properies

-1

$31

3) Left-click to focus on the Navigator panel.

4) Within the Navigator panel, Right-click the file named “3” and click “Rename” from the
menu.

5) Type “Design” and press Enter key.

Project . Project
Tge Pro) Tee Proj

- LED_Flasher - {B LED Flasher
=T Boards - Tow Boards
: ) “ P LED Flasher = 4 LED Flasher
?ENaw; % My Parts (=] Properti Dicpiay Cor =-{3} LED_Flasher = {3} LED_Flasher

0 oljects selected it} ﬁvm *
¢ o . o Reset all filters

Right-click "3,
then "Renama"

Left-Click
"Properties"

Rename sheet

- to "Design”

Delete

6) This concludes Lesson 1: You've successfully added a new Schematic sheet to your
design and customized its Title Block.

7) Go to: File » Close Project, keep PADS Designer open, then proceed to Lesson 2.

'|'| p © PADS Professional automatically saves your work.
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LESSON-2: PLACING AND WIRING PARTS (VIDEO LINK)

Searching for and placing parts on your schematic sheet.
1) If not already open, launch PADS Designer and go to: File » Open » Project

2) Navigate to C:\PADS_Professional_QuickStart_VX.2.7\Lesson 2 - Placing and Wiring
parts\LED_Flasher.prj, select the file named LED_Flasher.PRJ and click Open.

N O.I.e. This project is prepopulated with an incomplete schematic page, which you will

complete as part of Lesson 2.

3) Within the Navigator panel, Double-click the Design sheet to view its contents.

.I.° . Within the schematic workspace, scroll the middle mouse button forward to zoom in,
I p . backwards to zoom out. This will improve the visibility of objects on your schematics.

T o S 1A T S o rion’ e T oo
Lo @ AHG 2 2 BRAAOA GO T Sbim: (05 00frA S5 8 il co SRAEREL =8I 8 0w S i
f TN e G mnu & e x

4) Within the Search panel search box, type: "NE555" and press Enter to see the NES55DR
component as shown below (you may need to click once on the search result to see
the part’s symbol and footprint).

Upon first opening PADS Designer, you may see the Output panel on top of the Search
panel. Simply click once on the Search panel tab to bring it into focus.

Type NE555 and press Enter

% B

[@.
i

B | Descnption l l
i P > ]
# | 501C127P600X175-8N-PQ IC OSC SGL TIMER 100KHZ 8-50IC 3= 5 E

o«

M 4 v ¥ Design-All X [ Design-Parts | Desln -Nets  Library - Symbols | Library - Parts
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5) Drag and drop the NE555 part from the search area onto the Design sheet (fry to
position your symbols as shown in images to facilitate the wiring process).

SiStad fage | ] LED Flather,, & LED Flsher.. X >
Posifion component here, then
release mouse button
s reeprer
o
SRl
s os ouT| ® L |
L \THRES CONT—
3 o
A TRIG z
L
L
$111071 NESSS - -
£ »
Search v ax
] 5 ' . fole =] Femn
% O v HESS == pal BB ST O S
el Value = Mandactre Manfacturer 3 =
y-] ] o £

v Sl SOCTZPR00XI T5-88-P0. | ICOSC SGL TIMER 100KHZ 8500 NESS50R Texes hstnments

Left-cicl o4d and drag ta
chematic area

MW dats svwilsble Frena Refroah.

1" Design- 4t X | Design -Pasty  Design - ety | Lirary - Symbaly  Libraey - Pats

Meving— 7162, 5312 In DX 0018, D=0202 in Shaet Dasi C4F @ & onlins -1scal Librany . \Resources LibianLED_Fasher,_Libeary Ime

N O.I. e: Press & hold the middle mouse button while moving your mouse to pan the schematic

workspace.

6) From the My Parts panel, scroll to locate the Special Component named Source_VCC.1.

7) Drag and drop Source_VCC.1 onto the Design sheet.

B L
Di DSt Tew e Add Feemet Steistun o Windew  tivip ] somncow Layouts: s
Do aBE Lo oae 88800 @8 - sl s opfess B - n saml co pnafiy saigoore  on[#Hl

VA Parte T OR  Essamge S0 Fake. L] L0 Fmbe_ x

0 abgects seiected A3 Comeer 5631, 63350 D= 1484 DY=1.116 10 Shent Desi “aF @ & oniee ol Litrary . Resources L LED: Fasher_Liveanyime

8) Repeat Step 7 to add a second Source_VCC.1 component to your schematic (Or hold
down the CTRL key while dragging the same symbol).
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Wiring your schematic

1) Follow the steps in the image below to wire your Power components (The two VCC
symbols) to the NE5SS.

Draw 2 salection bax around
Power symbols 85 shown

Drag sefection down unifil VCC and NESSS pins touch, Left-chck and hold salaction, drag away from Pins £ &

release molise when pUrse astericks appear 6 to draw wires. Then releass mouse

VCC VCC
VCC VCC |
- ‘m T
. = : -
b 8 m 0 L
@ > @ > . wJ
LB = ouTH— Dis ® ouT ps ouT

2) Click the Net icon ™= onthe top toolbar area (or Press lowercase n key) to activate
the wiring tool.

3) After your mouse cursor turns into a crosshair, Left-click and hold on Pin é (THRES) of the
NE555 symbol.

4) Then, move your mouse cursor 2 grid steps to the left and press the Spacebar.

5) While still holding down the left mouse button, move your mouse cursor down 4 grid
spaces and press the Spacebar again.

6) Finally, move your mouse cursor onto the bottom pin of R8 and release you left mouse
button.

7) Press the Escape key to cancel the command.

8) You should end up with a wire similar to the one shown below.

o =]

E -‘EH
Dis OUT f—— W o5 et
‘ : it
! 7

VCC

I ,.’uv,
—

5%
T - 5]
2 5 . ~——|THRES CONT|—=
@ <*RE '
| > = 3 i % DENRD
‘{ P4 g - TRIG [D L
. |
u?
NE555
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Hover your mouse over the Net icon for 5 seconds to see a short animated

TI p tutorial.

Catching and fixing potential wiring mistakes

9) Go to: Tools » Verify.

10) In the Verify window, click the “OK” button.

11) The DRC panel will appear, displaying a list of potential electrical issue.

12) Click on the last error message in the DRC panel to see the unconnected pin in your

schematic workspace.

LSRR R ) e e X
L= ~
@ >
@ DIS out
—THRES CONT——= N
TRIG 2
o
%
NERS5
SN0 TRIG %
< >
Outzat ux
dre-207 - [schematic: LED_Flasher, component: U1{$10827), pin: IN] Input pan 5 not connacted -]
dre-107 - [schomatic: LED_Flasher, component: LU2($ 11107 1), pin: CONT] Tnput pin i nat connachal
dre-107 - [schematic: LED_Flasher, component: U7(411107 1}, pin: DIS] Input pin is not connected
dre-107 - [schematic: LED_Flasher, component: U?($111071), pin: OUT] Input pin is not conneded
——
dre-107 - [schematic: LED_Flasher,
6 Error(s), 0 Warning(s), O Note(s), <]
Finiched vdre
018 cutmas ) ome |

While working on your design, you can customize the type of conditions that should
be monitored and how they should be reported in PADS Designer by adjusting options

tip:
p shown in the Verify panel (accessible via Tools » Verify).
13) Fix these errors by repeating Steps 2-6 of this section, to finish wiring the rest of the

design as shown.
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SRS R 5} L rene X
VCC VCC NCC
TP B It - TP3
-~ 2 f-\-\
il 8 14
"
| > b |
1 DIS ouT _ ] R . 13
3 e l
§ : ‘
ST ., LED1
hES F e : L THRES CONT —— S | .
[ o <R . |
= < 2 i a DD >m8
5 s s
.2 / I |
< »
Output - -ax
Running Dre -
Started wdrc “proj "Ci\PADS_| Pmiessmnal Qucksm\Lesson 2 - Placing and wlmg parB\J_EIJ _Flasher.pr -set “C:/PADS_Professional_QuickStartiLesson 2 - Placing and Winng
partsiVenfy.ini" -def "c: 2. 4\sdd_hom lts.ini” -dxd_std -hier -board "LED_Flasher”
ro Emr(!-) T Warning(5), 0 Note(s), [+
Finished wdrc

4\ vt ) oec [

14) Go to: Tools » Verify, and Click “Ok”.

15) Notice the errors are gone.

16) Right click on the DRC panel and click “Close”.

——_—

Running Drc :
Started vdrc -proj C YPADS_| Prufessmnal _QuickStart\Lesson 2 - Placing and Wiring parts\LED_Flasher.pr]® -set "C:/PADS_Professional_Quicks

parts\Verify.ini \padsprovx.2.4\sdd_home\standard\VerifyDefaults.ini" -dxd_std -hier -board "LED_Flasher"

Floating

0 Error(s), 0 W ' Docking

Finished vdrc Tebbed Document
Info : Reading €
Reading GUI fil

Sl -ntnmrnph.cs\mdspmx!“sdd hm:e\standarﬂ\\.‘etﬂvﬂel’amts.ini OK
AR dsprovx.2.4\sdd_home\ 1\ Verif

Llose h |

El output | S seanch

.l. You can also place "No Connect” special components on pins that are purposefully
I p . left unconnec’red without chcmgmg your design verification rules.

Special Components
=| No Connect Pins

No_Connect.1
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Placing Net Labels

1) Right click the wire connecting Pin 3 of the NE555 and Pin 11 of the OpAmp, then click
Properties.

2) Within the Properties panel, change the value of Name to CLK_OUT and press Enter.

3) Notice that there is now a label on this wire. Using this method allows you to easily
name connections in your design.

:Pcope&ies - 0 x
Property Value
LA L Name ek ouTl |

Id

£1N1100

False

Click and type
"CLK_OUT" in here

Solid (Automa
1 {Automatic)

Right click this wire and <
click "Properties" Line Style
Line Width

\/CC

QuUT |
| Fit Selected

Cut

Copy

Delete

CONT |
Add Label
Reassign Names

Add Properties

ND

-~
19!

Disconnect
Select Net
Select Net Eranch

Hyperlynx LineSim
Edit Constraints 5

Propagate Met Name Te Pin

= -
*  ManufacturerPN Manu
R cal P Trace Connection
3386C-1-503LF Boum: Senich |
ACOSDMROTIOKL  Yage
RTOSOIFREOTIKL  Yagec I Practic
RTO603DRDO7330 Yaoeo - —

Combine crossing Nets

4) Click any empty space in your schematic workspace to clear all filters.

Constraint Manager

Using the constrain manager, you can predefine design rules that will get forward annotated
to the PCB layout workspace.

1) Click Tools » Constraint Manager.

2) Within the Constraint Manager’s Navigator panel, select Net Classes » PWR.
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3) Expand Master, then PWR, and set the Trace Width (th) » Expansion values to “20”.
Note that everything under PWR in the Expansion column in Master will be changed.

=
| [ conmmint Manager - CAPADS, Professianal QuickStamLesson 4 - FCA Physicel Layou L£D_Flasher pr - 150 Fiasher]
Tools  Dats Output  Help

|! Eile Edt Miew Setup i

i B RS B 1N BRY idedoniobiett

Trace Widih (th)

Scheme/Mel Clas sfLayer ¢ Index Type Wia Assignments Route

= Minimum Typical |Expuna|m|

!

ERNCTET] 9 £ 10|

' =] ] 0[]

=] il ]

M i 11

= Change this

| W value to "20"
| Expand Net Classes, Ii]@'gﬁ'@ﬁ'i'ﬁéﬁiich ZTe
then click "PWR" | RERERERE _ W oty 9 5 I} 0

At any time, you can toggle between English and Metric units within the Schematic

TI p . Editor properties accessible from: Setup » Settings » Schematic Editor.

4) Check the box to not show warning again in the same session, then click OK.
5) Close the Constrain Manager window.

6) Right-click and close the Output panel.

Crutput

|| parts\ProjectBackup\backupsh2018-09-20 13.55.35 - auto.zp]

Started C:\MentorGraphics\PADSProVX.2.4\S00_HOME\common\win3Z\bin\ces.exa [SnapshotName DxD /TopBlockMame "LED_Flasher® /Context DxDesigner /Prifath
*C:\PADS_Professional_QuickStart\Lesson 2 - Placing and Wiring parts\LED_Flasher.prj*

Finighed C:\MentorGraphics\PADSProVy.2.4\500_HOME\common\wind2\binces.exe

Started C:\MentorGraphics\PADSProyX. 2.4\ IME'\common'wini2\bin\ces.exs [SnapshotName DxD [TopBlockName "LED_Flasher” /Context DxDessgner /PrPath
*C:\PADS_Professional_QuickStart\Lesson 2 - Placing and Wiring parts\LED_Flasher.prj*

Finighed C:\MentorGraphics\PADSProVy.2.4\500_HOME\common\wind2\binces.exe

Started C:\MentorGraphics\PADSProyX.2.4\S00_HOME\common\windZ\bin\ces.exa [SnapshotName DxD [TopBlockMame "LED_Flasher” /Context DxDesigner /Prifath
"C:\PADS_Professional_QuickStart\Lesson 2 - Placing and Wiring parts\LED_Flasher.pri®

Finisiad rGraphicshPADSProvi.2.4\500_HOME'\common'\win32\bin\ces.exe

B output |7 Seareh

7) Go to: File » Close Project.
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LESSON-3: FORWARD ANNOTATE, CREATE A PCB FILE AND DRAW
YOUR BOARD SHAPE (VIDEO LINK)

During forward annotation, each component in the logical PADS Professional Designer
workspace is mapped to a physical footprint in the PADS Professional Layout workspace. This
includes packaging, assigning reference designators and creating an associated PCB file in
one operation.

Forward Annotate to PCB
1) If not already open, launch PADS Designer and go to: File » Open » Project.

2) Navigate to C:\PADS_Professional_QuickStart_VX.2.7\Lesson 3 - Forward Annotation)\
LED_Flasher.prj, select the file named LED_Flasher.PRJ and click Open.

3) Within PADS Designer, go to: Tools » PADS Professional Layout.

4) Set the Template drop down menu to “4 Layer QuickStart_Template” as shown, then
click “OK".

Create New Design

Dresign

Create new dezign

Central Library:

CAPADS_Professional QuickStart\AesourcesiLibranLED_Flashe

Design Technology:

IFEE v This PCB template includes
Template: manufacturing notes

4 Laver QuickStart_Template v]

Design directony:
| CAPADS_Professional_QuickStart\Lesson 3 - Forward Arnotation’s | Browse. .

Cacal

The following steps only need to be performed once. PADS Professional Layout

nOTe' interface will automatically open and load your base PCB file.

5) Click “Yes” to create the design directory when prompted.
6) Click “Ok” to import the layout template.

7) Click *Ok” to dismiss the message about Back annotation being disabled.
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8) Check the box to not show the prompt to forward annotate again, then click “Yes”

PADS Professional Layout

( 5? Mew change: are ready for Forward
> Annatation. Do you want to Forward
Annotate now?

‘res No

%Dm‘t show this message again

9) PADS Professional Layout interface should have automatically opened, loaded an
empty PCB, and displayed the Project Integration as shown.
The PCB file name is automatically set to the PADS Designer project name.

°
I L]
L]
Gow Getim Pare Baus Pner B0 Drew Enapn Qupi ndow  Hep TR ANETLIS 1,7 dedy
L £ih

fiv e
U850 S ERE D0e0E T Rk a0
o

ImENEAE & TR AN
[+ B
(7| Fommadiarretaon Fiagures, corraciy changast Wimnae
&l zh

A0 Wi CES chargas i bl aout
.| Back ot Aecpamd

@
a? Cravg Cal

Fornad Arrictaion cptors
Unncdpate Dhags ki spes = | ekt Cptere

[ =rerv sl s o urnarmc e, g farcud
[l nvoste chewain wfewsios desnatns changes
11Frd

Back frnctalion opkanT
] Db commanch st rpeks Bk dewsalsbon charges. P
e L.
— thie | b 3 Pl / Bt 4 Lot - Exporm 7 ods Blvew Bomch | Fcnfiase |90 Touge Gems | |
k‘*“ TR 1 0l 8
Gl

10) Within the Project Integration window, click the top amber button to forward

annotate.

=S Project Integration

Project file and Design
C:MPADS_Professional_QuickStarthLesson 3 - Fom| . p;?

Schematic connectivity & constraint status
Request desired action by pressing amber or red buttons |

| onward Annotation Required, connectivity changed

wading =chematic CES changes into layout

Click this button

| Back Annotation F

You may see a series of noftifications about tasks being processed. They will
automatically disappear when finished. You may also see a note that Forward

note:
Annotate completed with warnings. Simply close the output panel.

October 2019
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11) Click “Ok” to dismiss the warning message.

12) The amber lights should now be Green, indicating that your schematic and PCB data
have been synchronized.

13) Click the “Close” button to dismiss the Project Integration window.

14) You now have 2 windows open: The PADS Designer interface displaying your
schematic, and the PADS Professional Layout inferface displaying the contents of your

PCB.

Feel free to move these 2 windows to different monitors if you have more than 1
monitor. At this stage, components have been imported into your PCB workspace
and are ready to be placed on the board. If not visible, enable the Component
Explorer through the Place » Component Explorer command.

EEFEEEFEEFPFED

&S paDs Designer - C\PADS_Professional_QuickStart — Ol

15) Close the PADS Designer interface
but leave the PADS Professional Layout interface open.

Define PCB board shape from 3D Step model

Although it is possible to manually draw a complex 2D board shape within PADS Professional
Layout, in some case it can be quicker to define a 2D board shape based on a 3D model.

1) Within the PADS Professional Layout interface, click the bookmark icon to hide the left
panel group and expand the visible workspace area.
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Click to auto hide

‘Companent Explarer
'\‘:‘il%l*t"?ﬁé} F1\7|"l“’3‘|\f='@ Auto Hide
By ¢ [RefDes | M [r] cel | Part Mumb&r

2) Switch to 3D view by going to: Window » Add 3D view.
3) Within the3D view, import the Step model by clicking 3D » Import Mechanical Model

4) Navigate to C:\PADS_Professional_QuickStart_VX.2.7\Resources\ Step models, select
Board outline.step and click “Import”.

5) Go to: 3D »Create Board.

6) Left-click once on the imported Step model.

-|-| p . The top face outline will turn pink on mouse-over, to indicate which face you are

about to select.

7) Position your cursor as show. Left click once when the pink outer circle appears. This will
define the board origin.

Position your curser as shown. Left-click
once when the outer pink circle appears

Interactive prompt
1 = 230 View| RS TLED_Flash indicating next steps

| 1Heb || 2 Move | Iy | 4 Companent Explorer i| 5 et Explarer || i
rgried the axis or point feature which will be used for {he arigin ] Assembly Temp nams 1

8) Within the Map Hole Features window: Check the box next to “Route Border”, then set
New Clearance to 20 and click “OK".

B | aaes Hols Fox -
= Map Hole Features

Dafine the mapping between the holes in the selected lace 2nd the type of hols they should become in the
PCE. Holes of type <Discard> will nat be added ta the board outline. “You can click on a hale faature in the 30
view to eross-probe with thiz dialog.

| ek Dt | Hole Type | Hole Attibute | highight |

Delets Previously Creatad te Setthe Hole T d
et the Hole Type an
Cavities [+ Route Bordsr Hole Attribute as shown
Cartoiurs Mew Clearance |20 |[ﬂﬂ

Mounting Holes
] o s @

www.pads.com October 2019 16



®
P A D S PADS Professional Quick Start Guide

PROFESSIONAL

9) Right-click the Step body and click “Delete”

10) Click “Yes” to dismiss the prompt. Notice your new board outline.

...........

u "
7 e =5

11) Click once on the view tab named 1:LED_Flasher to view the board outline in 2D View.

12) Press CTIRL + B key combination to fit your board outline to the PCB layout space.
13) Go to: File » Save, then Close the PADS Professional Layout interface.

14) Proceed to the next exercise.
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LESSON-4: PCB PHYSICAL LAYOUT (VIDEO LINK)

Placing footprints from schematics

In this lesson, you will open the schematic and PCB workspaces side by to aid in footprint
placement. Some footprints have already been grouped and placed on the board for you.

N O.I-e. Although not required, guiding footprint placement from the schematic workspace
* can speed up the board layout in projects with higher component counts.

1) Launch PADS Professional Layout, then go to: File » Open.

2) Navigate to C:\PADS_Professional_QuickStart\ Resources\Step models, select the file
named LED_Flasher.PCB. Click Open.

3) Your workspace has been pre-configured to allow easy placement of parts from the
Design schematic page.

Displaying the schematic view within your layout space does NOT consume a
schematic license. This method allows users to place parts on their board in an
organized manner. The following settings are already enabled for you. Windows »
Add Schematic View. Within the Component Explorer panel the following options
are enabled.

Component Explorer v O X

3V S| B

Parts can also be placed as groups or sequentially by first selecting them from the
Component Explorer Panel.

If steps 4-6 don’t work for you, toggle the Component Explorer visibility by clicking
its bookmark icon [ twice.

4) Within the Schematic window, use the middle mouse button to zoom into the
component J1.

5) Left click J1 once such that it is selected (no need to hold down the mouse).

6) Move your mouse cursor over to the PCB layout space and notice how the associated
footprint to J1 is appended to the cursor and ready to be placed.

7) Press the F3 key to rotate J1's footprint, position, and left click to place the footprint as
shown.
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Placing Footprint in 2D/3D Side by side
1) Close the Schematic window. | % 2LED_Flasher(Design) |E@E
2) Go to: Windows » Add 3D view.

3) Go to: Windows » Tile Vertically.

4) Within the Component Explorer panel, click “Place By Schematic” and “Show list”.

Click to show component list. You
Component list is now visible

Click to disable "Place by schematic” might need to expand the component
explorer panel to see the list.
tfumlw SW\Explorer Component Explorer

B2Elsy o pr ™N\-e | R 3
33-.3 i M <
it ] e
1 s I LEDS
»

5) Within the Component Explorer list, drag R? onto the board in 3D View, as shown below.
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You can view your board in 3D and 2D side by side simultaneously. This can facilitate
alignment and placement of more complex 3D geometry, especially if placing multi-

body STEP assemblies. STEP model color information will be imported if defined from
within your MCAD program. Zooming IN/OUT or Panning will move both 2D/3D views.

6) Within the Component Explorer, drag the “LEDS” group onto the 3D view.

TR ——
v | R

e

= rn

=5

7) Within the 2D view, right-click the group object’s perimeter and click Place Parts
Sequentially.

8) Press "F3" to rotate LEDs before placing. Make sure the notch (visible in 3D) is facing the
top left corner.

_l_, Part grouping can be defined from the schematic workspace to simplify part
ok

placement during layout. You can also select a part and use arrow keys to precisely
position its footprint.
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9) Continue to rotate and place remaining LEDs, as shown below.

'|'| p Parts that are not yet placed are written in bold text in the Component Explorer.

BB B Yew Sto Bae Boute BF Fane 600 Dune ey Otpat 10 = 1083 1,968 dudy: 53541 38576 ) L

ol S, DEaebsyy FME 2L i
Campunst Explien
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| R Y e e
n:‘{:« lebnlkﬁ

=}
g
EEdERd

B st
St |

B ERRRERR
(||

(R
) EEEEEEE
- 8 &

3 5DPHPPIC __

L!
Comaonent Expiirer oo D e HED Fainen. i 230 vew v
1hen I 37w0m corprertbpone | shmseom | Bl | *Facky | Do Smen = S s IiTowecom | TiFed [ 12 cormrant vanager |
T i oot ses
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You may notice some LEDs turning yellow during placement. Live DRC is activated

and currently set to prevent you from placing parts in positions that violate
any relevant placement DRC rule. Components with violations will turn yellow.

10) Go to: File » Close, and click “Yes” when prompted to save.
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LESSON-5: ROUTING THE PCB (VIDEO LINK)

Adding Fanouts
1) Within PADS Professional Layout, go to: File » Open.

2) Navigate to C:\PADS_Professional_QuickStart_VX.2.7\Lesson 5 - Routing the PCB\ LED_
Flasher.prj, select the file named LED_Flasher.PCB, and click Open.

3) In the bottom left corner of your screen, click on the “Net Explorer” tab to activate the
“Net Explorer” panel.

Component Explorer | Net Explore k‘ Hazard Explorer q E 1l
:

1 Help 2 Move 3 Plow / Multi

If the Net Explorer tab is not available Go to: Route » Net Explorer. Then drag and

TI p : drop the Net Explorer panel onto the Component Explorer to tabulate them.
4) Within the Net Explorer panel, select the PWR Net Class and notice that all objects

assigned the DGND and VCC nets are highlighted on your board.

% Fac

[ 11 Gean 12 Face Fiane Shase

& les Pk BDmwmnh | &S 10 Togge e
T ret asteetee [ e

.....

5) Go to: Route » Fanout Patterns, ensure the settings are as shown, then click “Fanout
Selected”.

6) Click "OK” to dismiss the Fanout report, then click close to exit the Fanout Patterns
window.

You can group your components by creating the appropriate class type. Then select

TI p . the class and run the Fanout command.
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Single route

Next, let's route the connection between Pad 8 of component U1 and Pad 1 of R1.
1) Left click once in the empty black space to clear any selection filter.
2) Zoom into U1.
3) Go to: Route » Add Routes » Plow (or Press CTRL+Q) to launch single trace routing.

4) Left click once on Pad 8 of U1, move your cursor down, then click on Pad 1 of R1 1o
complete the trace.

O Press CTRL + Q then
click once on this pad

Click cnce on this pad to
complete the trace

Notice the blue clearance boundary
shown as you move the cursor

5) Press the Escape key twice to terminate the route command.

6) Left click once in the empty black space to clear the filter.

When the route command is active, right-click to access a drop down menu to

'|'| p : change trace width, routing layer, routing modes, and more. Interactive route tuning
tools are available from the route menu.

Sketch Route
Sketch Route allows you to select a set of nets, draw a sketch path, then let the routing engine
route the selected nets based on the user defined path.

1) In the bottom left panel areaq, click the Net Explorer tab.

2) Within Net Explorer, under user groups click the LEDS group to select all LED nets
(Alternatively, draw a selection rectangle across the LED 1-6 ratsnests directly in the PCB

workspace).

www.pads.com October 2019 23



®
P A D S PADS Professional Quick Start Guide

PROFESSIONAL

3) Click Draw Sketch on the bottom toolbar area (Or press F8 key). Then left click once to
start drawing the sketch path and once again to stop drawing.

4) Click Sketch Route (Or press F9 key).

3 Prass F8, than o
Draw skaesch patn’

B L0 Mast | EAE e [

% Fush Trace 6t T 2 e St [

P Mades Langiiead1 Onems Lengied 10 12 D Viai:0 P12 & ety dnlactest N i BB

6) Save your work.

Defining Internal Plane layers and nets
1) Go to: Planes » Plane Assignments.

2) Within the Plane Assignments window, under the Layer Usage column for Layer 2, click
on the keyword Signal and select Plane.

|

|

|

| | Layer\Net | | | LayerUsage | Plane Type | Plane Class | Plane Data State |
| £ Layer S:gnal Posnwe [Default) D ynamlc

I

T N N

= 5 Layer 3 Posnwe [Default) D yriamic
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3) Click the dotted box next to “Layer 2” table entry, then assign it the DGND net as shown
below.

Excluded Included:

Net Name T Net Name |
$IN1123
(NetD) Select DGND

CLK_OUT

Then click arrow to add
net and click "OK"

I =gl

4) Check the radio button to automatically add Pullbacks, then set the Plane Data State
to Dynamic.

== Plane Assignments

LayeriNet | | | |LaverUsage | Plane Type | Plane Class | Plane Data State |
= Layer 1 Signal Pasitive [Default) Dynarmic
E £ Layer 2 Plane Positive {Default) Dynamic Click and set this option
“DGND @ Inherited)  Inherited to "Dynamic”

T- T Use route border as plane shape
Add/remove nets from plane layer

Cancel Apply | &

5) Repeat steps 2-4 to define Layer 3 as a Plane layer assigned to the VCC net.

== Plane Assignments

Layer\Met | | | LayerUsage | Plane Type | Plane Class | Plane Data State
£ Lavent Signal Positive [Default) Dynamic
E £ Layer 2 - Plane Positive [Default) Dynamic
“F DEND o (Inherited) Inherited
Positive | I'[!kiault] Dynamic :I
v Il (Inherited) Inherited
= Layer 4 Signal Positive [Default) Dynamic

T_ t Use route border as plane shape
Add/remove nets from plane layer
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6) Click "OK” to apply your changes and dismiss the Plane Assignment window.
7) Go to: View »Fit Board (Or Press CTRL + B).

8) You should have results similar to the image show below.

Add Layer Stackup Table
1) Go to: Place » Layer Stackup.
2) Click OK.

3) Left click to place the Layer Stackup table as shown below.
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View Board in 3D

1) Click the 2:3D View document tab to see a 3D rendering of your board.

i{vils
Rdau

. While in 3D mode, you can also place parts including multi-body mechanical
'|'| p assemblies (such as product enclosures and mounting brackets). Live DRC rules can
be customized to enforce desired placement behavior.

2) Go to: File » Close, Click “Yes” to save your changes.
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LESSON-6: CREATING FABRICATION AND ASSEMBLY FILES (VIDEO LINK)

Board fabricators will typically require a minimum set of design files in order to build your
board. In this exercise, we focus on adding dimensions to the board and generating a set of

fabrication and assembly files.

Adding Dimensions
1) Within PADS Professional Layout, go to: File » Open.

2) Navigate to C:\PADS_Professional_QuickStart_VX.2.7\Lesson 6 - Creating Fabrication and
Assembly Files\LED_Flasher.prj, select the fle named LED_Flasher.PCB, and click Open.

3) Go to: Draw » Dimension » Stacked.
4) Left click once on the top left corner of the board, then nearest edge to the right.

5) Move your cursor up to a desired height and click once again to place the dimension.

Finakly, mave cursor up and 1af
click enice 1o place dimension

6) While the command is still active, click the furthest top right edge of the board and
move your cursor up to place a second stacked dimension.

/) Press the Escape key twice to cancel the command.

8) Repeat steps 3-7 to dimension the board’s height.
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Exporting STEP 3D output

You can export 3D STEP outputs of your board. This file can then be imported into MCAD
software.

1) Go to: 3D » Export.
2) Set Type to STEP.

3) Under Metal Element Options, enable the options shown to allow those objects to
be included in the STEP 3D export (Particularly copper traces, component pads and
silkscreen information).

Output Ophions
Type: STEP [*.step]
Save nc | ADutputh

Mame  |LED_Flaczher step

Mechanical Model Dptiors
(@ Al mechanical models

\'__1 Inchude with board expast’ ibemez anly

Metal Elerment Optionz

[ Companent Pads (@) AN Mets

[ Holes () Selnctad Mets
[ Metat Tap & Beltom
[ Metat nternal
[ %ia Holes

[#] Bind

I Expont s Sheets

Fabneation Element Options
[ Sikscieen [ Soldesmask
1 Export as Sheets

Save Cloze &
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4) Click “Save” to export the 3D Step file to the Output directory of your project.

5) When the indicator stating “Export succeeded” appears, your STEP files have been
successfully generated.

e | @

6) Click “Close”.

Exporting 3D PDF output

To generate a PDF document that includes a self-contained 3D model of your design.
1) Go to: 3D » Export.

Save in: \Dutput\ l ..

MName: | LED_Flasher. pdf |

Save Close -_ @
2) Set Type to 3D PDF.

3) Click “Save” to generate the 3D PDF file in your project’s Output directory. Close the
Export window.

The Output directory in your case is located in C:\PADS_Professional_QuickStart_
VX.2.7\Lesson 6 - Creating Fabrication and Assembly Files\PCB\Output. Open the
file named LED_Flasher.PDF to see the 3D PDF. Within the PDF document, you may
need to allow execution of 3D content to allow execution of 3D content.

Fee Edit Wiew Window elp

Home  Tooks LED Flasherpetf  ®

5 B = Q

(D) 30 cortent has been disatled: Ennble fhis Sasture if you trust this document.
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Configuring Batch output file generation

Instead of individually generating output files, most file types can be batch generated by
PADS Professional.

.I.' . In PADS Professional, simply setup your output configuration for each output type
Ip . (For example go to: Output » Gerber or Bill of Materials and setup then save your

desired options. You can later batch generate all configurations by going to Output
» Manufacturing Output, and click Generate.

1) Go to: Output » Manufacturing Output.
2) Within the Manufacturing Output window, click the ODB++ setup icon.

3) Within the ODB++ Output window, set the ODB++ Setup file drop down to LED_Flasher_
ODBSetup.

4) This will load pre-configured ODB++ settings such as layer mapping and overlay

configuration. You can save time by sharing these files with other users or make them
part of a project template.
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;| CPADS_Professonal_LQuidStatLesior 6 - Creating Fabricaton and Assenibly Fles PCELSD_Flasbhe |

Then setfie to
Select order of utput data wih configration detals: S LED_Flasher_ODBSetup

ODB++ Cutput %
oF | Corfpration fie [ and clitk OK
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Pt pone

Wiaz  Nore

Packags utine ey
Advanced Dpliors. Placement Ousine

Diefine Layet e

Generation option Diwsign Lagare | O0F++ fin I Hiapped Ly
[ Dikee previsly ecrated e ] [F_Fab_notes UIEA_DF_F sb,_rctee
I4F_Fab_tthoblock 1 LIEA_DNF _Faby tHoblack 1

r
r
DFA_Boure_Top LISA_DFA_Bound_Top L
Uses Dengn Hotes USA_User Design Notes =
Stackup - AR Layers LISA_Stackup - All Layer: r
008+ Documentation Lapess  Seleot Dsaign Lavers Conaie: Hew Laper [
k.

Layers it seboctnd checkborrs wil be irchuded in oulpul

ODB++Ver 70

Urss Ergheh - Cancel Apphy &

5) Click “OK”, then “Generate”

6) Click *“NO” to save current settings if prompted.

. You can also go to: Output » ODB++, then click Generate. This method will
T]p: auvtomatically preview the ODB++ files for you to review before sending to the
fabrication house.

7) The system will begin generating the appropriate files and store them in your project
output directory.

File Home Share View o
&« v 1 « PCB » Output v @) | Search Qutput P
Mame - Type ~
» 3 Quick access
BOM File folder
4. OneDrive €l File folder
> = This PC Gerber File folder
IDF File folder
> Network NCDrill File folder
ODBpp File folder
PDF File folder
|% LED_Flasher.pdf Adobe Acrobat D..
[] LED_Flasherstep STEP File v
11 items E
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Congratulations, you’ve successfully completed the PADS Professional QuickStart guide.

N O-l-e- For experienced PCB designers looking for an in-depth evaluation of this product,
°  please access the full evaluation manual from here C:\PADS_Professional_Eval\

PADSProfessionalEvaluationGuide.pdf
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