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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 OPENING GENERATING
POPULATING A NEW [l AND POPULATING |3 A;ﬁ""}’:ﬁﬁ > PCBLATYS'SAL > ':ﬁgTP'NS [ MANUFACTURING
PROJECT A NEW PROJECT OTATING ou c FILES

Before proceeding, please make sure you've downloaded, installed and activated
PADS Professional evaluation software version 2.4 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 Ther 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_QuickStart\.

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 Start E menu, navigate to the PADS Professional Evaluation
VX.2.4. folder and click on PADS Designer VX 2.4.

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

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

{[Ete] view setup Simuiation Tools window  tielp 4 | « PAD.. » Lesson - Starting and Populating... > v & | searchles.. o
; Mew » A e O a
N Open 3 Organize » New folder e M @
Save and update in design ) Ctr I This PC Name - Size
Discard symbol changes ile... -3 30 Objects database
Close AQPD B Desktop Ep
Lz | Close Project Generic.gdb
‘5] Documents
HighSpeed
€ Backup & Downloads ; tg ;
ntegration i
Rollback 3 Task * D Music LogFies Seliﬁt LEII.‘_.'_Elgsher‘prj
T = en clic =
&5 | Clear Backups Av‘ &) Pictures OLE P
Export » New Project B Videcs PCB
Import v \ i 2 Windows (C:) ProjectBacky
B\ | File Viewer E\cl = STORAGE DRIVE R e e |
&5 | Print, Ctri+P FADSPm.f- * i HLA & - : X
essiona Lib ) — :
Mo recent projects File name: | LED_Flasher.prj vl Project Files (*.prj; ".dproj) v
o - cane

Workspace configuration (Panel size, position, display state, and workspace options)
can all be customized and shared as templates between different projects or team
members using PADS Professional.

DS Designer - CA\PADS_Professional_QuickStart\Lesson 1 - Starting and Populating a New Project\LED_Flasherprj - [LED_Flasher.Cover]

Eile Edit View Setup Add Format Simulation Tools Window Help [B] Window Layouts: |Defauk v
Baaqa g v sasliR] s @OrFrAs Bof e XE@Da g s sl o e [T
igator. Sdiiiial [=istatPage 2 LED_Flasher... X v
Tge Project 7 =
= fF LED_Flasher
Yo Boards
4P LED_Flasher
{3 LED Flasher

Tge Blocks
Schematic workspace
Navigator Panel: displays
project structure

Search panel: Search,
Preview & Place parts onto
schematics

Desciption

TRIMMER 50K OFM 0 5W PC PIN SIDE
RES SMD 10K OHM 5% 1/10W 0603 ACOG0NRO7IOKL  Yageo
RES SMD 1K OHM 1% 1/10W 0603 K RTOG0IFREOTIKL  Yageo

b Y Design-All X | Design -Parts  Design - Nets | Library - Symbols . Library - Parts | &
T Noviga] °\ My Par| & Proper] Display Cc | Output | /0 seare |
0 objects selected Select -2485,3452in DX=-1.641, D¥=-1.405 in Sheet Cow CAP @ @ online - local Library: ..\Resources\Libran/\LED_Flasher_Library.imc
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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.

' Properties v X L=istartPage = | LED_Flasher., =] LED_Flasher.. X
Property Valie | ! T
Name
1d | sn
Partition | Borders
Symbol Name bsheet.1
Name Inverted |  Faise :
Forward ToPCB |  Inhert From Defr
Scale 1 :
Rotation | o
0 @oATETME |4 19/09/2018:16:5 —
[ ename & LED_FDsh el 5 I
] @PRINTORDER values as shown ! B
[ @sHEET 2 i
[ @SHEETTOTAL 2 Y i
[ Drawing Author |4 MENTOR !
[ Drawing Number |4 2 \ e
[ Drawing Revision §i 1 : %Y - —
(1 Drawing Tee Design 3 e T Menlor
; Block properties \E!“g\n\
TE T e T
: o <
([ { . : —

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.

| Navigator v 2 x | Navigator v ax
| |

ge Project fge Project

SR _Flasher =i _Flasher
= LED_FI 2 LED_FI
--'@‘ Boards = .@E Boards
; : 4P LED_Flasher =4 LED_Flasher
<\ My Parts [] Properti| Display Cor (- aF LED_Flasher  2-[3E LED Flasher

0 olfjects selected

E éjm *
‘e = i Reset all filters i 1

Right-click "3",
then "Rename”

Left-Click Rename sheet

to "Design”

Rename
Delete

"Properties”

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_QuicksStart\Lesson 2 - Placing and Wiring parts),
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.

.|.| - Within the schematic workspace, scroll middle mouse button forward to zoom in,
p . backwards to zoom out. This will improve the visibility of objects on your schematics.
e ot ol e o e L B b AR AR o s
Navigator v RX  [SstatPage )LD Flasher, =) LED Flasher.. X -
Tge Project
&£ LED_Flasher
= T Boards
4P LED Flasher .
& G LED_Flasher Dwg;es IZ‘:: r:Z ;pen

Pl

Search vax

X C v

cel Description Valve
al P al P b
» | RESPT3_BOU_3386C TRIMMER 50K OHM 0.5W PC PIN SIDE 50K
| RESC1608_IS0603N RES SMD 10K OHM 5% 1/10W 0603 10K ACOG0MRO7IOKL  Yageo
| RESC1608_IS0603N RES SMD 1K OHM 1% 1/10W 0603 K RTOGU3FREOTIKL  Yageo
| RESC1608_IS0603N RES SMD 330! 10W 0603 330 RTO603DRDO7330...  Yageo
= REG SMIN 230 (HM 0 5% 1/10W HRM a0 ATRmNRNOTIN s .

e Navigat( \ My Parts (7 Properti Display Cor 1« 4 » »  Design-All X | Design -Parts | Design - Nets | Library - Symbols | Library - Parts | % |
For Help, press F1 Select SheetDesi 27 @ () Online - local Library: .\Resources\LIbramLED._Flasher_Library.Imc

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

Ao Q e

b |

all> P <all
IC OSC SGL TIMER 100KHZ 8-SOIC 3 our
T 11 7
L} [ THRES col'ru—-g
= a
= it :
i 4 b Design-All X| Design-Parts | Design-Nets | Library - Symbols | Library-Parts | | nesss
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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).

LCoistartPage ) LED_Flasher,, =) LED_Flasher.. X -
~
Position component here, then
release mouse button
- “l ‘m :
: = [
H o
: i« >
) I Jos ® ouTf— ; & g |
s : LED1 LED2
= THRES CQUT—1 V V
2 =) a
— TRIG &
2 l |
111071 NESSS T 1T 1 o o
- -
< >
Search
= -2 oy e & o [i—) Preview
o v BEmQl o
Cel D Value ~ ManufacturerPN Manufacturer ¥ A ‘ [
2l p al P al p al o =
» ] SOIC127P600X175-8N-PQ IC OSC SGL TIMER 100KHZ 8-S0IC NES55DR Texas Instruments 1l E T
b =
Left-click, hold and drag to o«
schematic area 5 | el ==
w2
New data available. Press Refresh. ] 1
| Design-All X | Design - Parts | Design - Nets . Library - Symbols | Library - Parts | <= | e |
Moving...  7.162,5312in DX=0.011, D¥=-0.292in SheetDesi CA4P @ (@) Online - local Library: .\Resources\Libran/\LED_Flasher_Library.Imc

Press & hold the middle mouse button while moving your mouse to pan the schematic
workspace.

note:

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 pa0s De: =

File Edit View Setup Add Format Simulation Tools [B] Window Layouts: | Defauk

indow  Help

wi
G- & sBE L 92¢ BARAAA EQ T - Hd&dki’ S SrFrAS B % % KB iy = elix oo  oon [Hp]
My parts vax [Sistart Page | - LED Fiasher., =] LED Flasher... X b
~
e L Position component here, then
= release mouse button
-
& portm
o
o
&
Q
Q
>
Port OUT
outier. out
E 4
© Power Pins
er CONT
Source_Vss 1
Left click, hold and drag onto
schematic
Source_VCC.1
Search
X & v NESSS
Source_12v.1 o o s
" P p
» | SOIC127P600X175-8N-PQ IC OSC SGL TIMER 100KHZ 8-S0IC

S special Components
< Favorites

< Recently Used

iy ClCK 10 display My Parts panel Press Refresh
Tenovoa Sy pord i Propen 0 D A 3

0 objedts selected Add Compo 6.638, 6.336 in DX=-1.444, DY=1116in SheetDesi AP @ (@ Online - local Library: .\Resourcs

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

. Net wire colors can be assigned from the Setup » Settings » Display » Objects
'|'| p menu. The Color by Net option should then be activated from View » Color by Nets,

in order to see the assigned Net Colors.

1) Follow the steps in the image below to wire your Power components (The two VCC
symbols) to the NES55.

Draw a selection box around Drag selection down until VCC and NE555 pins touch, Left-click and hold selection, drag away from Pins 4 &
Power symbols as shown release mouse when purple asterisks appear 8 to draw wires. Then release mouse.
VCC VCC

VeC . vce.

vce

vee

E
VCC

E
\vele

OUT‘

2) Click the Net icon r- on the 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.

T =]

P1 R7 ‘ ‘
- Q
14
Q U1
{2
rj S
I _los K ouTH— i _5>‘L
= 7
P2 & 5]
THRES CONT|—— <
™ o R8 5
2__RriG = o
o c1
u? 8
NE555
c2
——
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Tlp . Hover your mouse over the Net icon for 5 seconds to see a short animated
. 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.

- Esistartpage | = LED Flasher., = LED_ Fiasher... X v
] 7 4 g
P |
® L —bs ™ OUT|—i
S |THRES CONT|—— <
+1TRIG = | ;
‘ [0

$11071.TRIG ©
< >
Output vax
drc-107 - [schematic: LED_Flasher, component: U1($11827), pin: IN] Input pin is not connected ~
drc-107 - [schematic: LED_Flasher, component: U?($111071), pin: CONT] Input pin is not connectel Click once on this message to
drc-107 - [schematic: LED_Flasher, component: U?($111071), pin: DIS] Input pin is not connected locate the unconnected Pin
drc-107 - [schematic: LED_Flasher, component: U?($111071), pin: OUT] Input pin is not connected named "TRIG"
ic: LED Flasher, component: U?($111071), pin: TRIG] Input pin is not conn: fi ed
6 Error(s), 0 Warning(s), 0 Note(s), b
Finished vdrc
E DRC

While working on your design, you can customize the type of conditions that should

‘|'| p y be monitored and how they should be reported in PADS Designer by adjusting options
. 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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. Esistart Page | = LED_Flasher,, ] LED Flasher... X v

TR

VCC

TT

6 LED1

CONT z <
DND
RE
c1

Output

Running Drc :

Started vdrc -proj "C:\PADS_Professional_QuickStart\Lesson 2 - Placing and Wiring parts\LED_Flasher.prj" -set "C:/PADS_Professional_QuickStart\Lesson 2 - Placing and Wiring
parts\Verify.ini" -def "c:/mentorgraphics\padsprovx.2.4\sdd_home\standard\VverifyDefaults.ini" -dxd_std -hier -board "LED_Flasher"

Finished vdrc

Io Error(s), 0 Warning(s), 0 Note(s),

&

4[5 Vouput pore /

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

15) Notice the errors are gone.

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

Output

Running Drc :

Started vdrc -proj "C:\PADS_Professional_QuickStart\Lesson 2 - Placing and Wiring parts\LED_Flasher.prj" -set "C:/PADS_Professional_Quicks

parts\Verify.ini

Finished vdrc
Info : Reading (
Reading GUI fil

Floating

0 Error(s), 0 W Docking

Tabbed Document

Auto Hide

Close

L

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

:ntorgraphics\padsprovx.2.4\sdd_home\standard\VerifyDefaults.ini’ : OK
dsprovx.2.4\sdd_home\standard\VerifyDefaults.ini'

= Properties
41[%7 output J, OF
El output |,oSearch

You can also place No Connect special components on pins that are purposefully
left unconnected without changing your design verification rules.

- o X

tip:

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.

|Properties v ox
s +— Property Value
vee vee e |
$1N1100
Click and type | Lias
"CLK_OUT" in here ||
Right click this wire and '
@ click "Properties” Line Style Solid (Automa
g Line Width 1 (Automatic)
T -
| Fit Selected
T cw
Copy
' Delete
CONT |
| Add Label
% Reassign Names
ED Add Properties
Disconnect
Select Net
Select Net Branch
HyperLynx LineSim
Edit Constraints L
% m Q IR0 Propagate Net Name To Pin
~  ManufacturerPN Manu Combine crossing Nets
o «al o <l Trace Connection
3386C-1-503LF Boum: Search L
ACD603JR-0710KL Yagec
RTO603FREO71KL Yagec Properties
RTO603DRD07330...  Yageo . -~

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".

I
| (8=} Constraint Manager - C:\PADS_Professional_QuickStart\Lesson 4 - PCB Physical Layout\LED_Flasher.prj - [LED_Flasher] - [m] X
¢ File Edit View Setup Fifters Tools Data Output Help

[l 4B oo 5 R B B . s Lo s

Tax ) Trace Width (th)
Scheme/Net Class/Layer 7 Index Type Yia Assignments Route
Minimum Typical Expansion
[
| & PWR ] (detauli =] § 1o [f 10
= J =] B 0[] L
£ SIGNAL_2? =] 8 10 10
. Pt &= SIGNAL_3 B =] 8 0, 10
ars — = o
£ SIGNAL_1 4 |Si | i~ "
: e Change this
¥ 1ue 10 "20"
B PWR value 10
Expand Net Classes, & FinePitch
il 1 "
then click "PWR' B PWR ] (default)

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

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.

Output v ax
parts\ProjectBackup\backups\2018-09-20 13.55.35 - auto.zip]
Started C:\MentorGraphics\PADSProvX.2.4\SDD_HOME\common\win32\bin\ces.exe /SnapshotName DxD /TopBlockName "LED_Flasher" /Context DxDesigner /PrjPath A

"C: \PADS_Professional_QuickStart\Lesson 2 - Placing and Wiring parts\LED_Flasher.prj"

Finished C:\MentorGraphics\PADSProVvX.2.4\SDD_HOME\common\win32\bin\ces.exe

Started C:\MentorGraphics\PADSProVX.2.4\SDD_HOME\common\win32\bin\ces.exe /SnapshotName DxD /TopBlockName "LED_Flasher" /Context DxDesigner /PrjPath
"C:\PADS_Professional_QuickStart\Lesson 2 - Placing and Wiring parts\LED_Flasher.prj"

Finished C:\MentorGraphics\PADSProVX.2.4\SDD_HOME\common\win32\bin\ces.exe

Started C:\MentorGraphics\PADSProvX.2.4\SDD_HOME\common\win32\bin\ces.exe /SnapshotName DxD /TopBlockName "LED_Flasher” /Context DxDesigner /PrjPath
"C:\PADS_Professional_QuickStart\Lesson 2 - Placing and Wiring parts\LED_Flasher.prj" v

Finishad.Ca\MentorGraphics\PADSProvx.2.4\SDD_HOME\common\win32\bin\ces.exe
15 Yo
B output | 2 search

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_QuicksStart\Lesson 3 — Forward Annotation)\, 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

(@) New changes are ready for Forward
~y Annotation. Do pou want to Forward
Annotate now?

Yes No
%Dnn'l show this message again

9) PADS Professional Layout interface should have automatically opened, loaded an
empty PCB, and displayed the Project Integration as shown.

'|'| p The PCB file name is automatically set to the PADS Designer project name.

Project Integration
window

BR% Y S
B on o« [Eos v

JUSel4 Q1 -104U0D ABIdSIQ 040D 10p3

Layout Workspace in PADS
Professional Layout interface

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

(o=@

Thip | 2Move | 3Pow/Mdi | 4Compone | SNeBwerer | SUndo | 7Redo || 8DwSkech | OSkechfoue | T0TaggeGos | 11 [ 12Consrare ]

| ————————————————————r, 2l 200

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

=p

roject 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

sapuding zchematic CES changes into lapout

Click this button

| Back Annotation F

You may see a series of noftifications about tasks being processed. They will

I’]O'l'e: auvtomatically disappear when finished. You may also see a note that Forward
Annotate completed with warnings. Simply close the output panel.
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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 interface 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.

t tion Tools Window Help B window Layouts: Gudsan VIR me ot view setwp pace Route Pines ECO Drw Anaysis Qutput Window Help

Baaqa @y seslhs@rsras 7 T ¥ 2 287063, 468

X [Sistartpage | & LED Flasher,, ] LED Flasher... X vid #a0c 18 @RAN EROOKYY pBE L
- ~Ex

MR XX AR

2
BESCRIPTION
et [ om0 [ one |8

F3JP0RE3R3RRRRERRRERENEE

&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

Component Explorer

@Q’d%hi?@’ F\'f|"w3'<|\"r=® Auto Hide
Mo < |RefDes | M [P cel | Part Mumbér

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

4) Navigate to C:\PADS_Professional_QuickStart\ 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.

about to select

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

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

L

Interactive prompt
indicating next steps

” 2 Move ” 3 Fig 4 Component Explorer " 5 Net Explorer " g
[Select the axis or point feature which will be used for the origin ] Assembly: Temp name 1

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

== Map Hole Features

Define the mapping between the holes in the selected face and the type of hole they should become in the
PCB. Holes of type <Discard> will not be added to the board outline. You can click on a hole feature in the 3D
view to cross-probe with this dialog.

Inferred Hole Data | Hole Type | Hale Attribute | Highlight |
|

Delete Previously Created Item
o Set the Hole Type and
Ll £ Route Border Hole Attribute as shown
Contours New Clearance [th]

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

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

nnnnn

:

s

Souee >
‘

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

12) Press CTRL + 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\Lesson 4 - PCB Physical Layout\PCB),
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

EEak E XX AR

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

1. . |If steps 4-6 don’t work for you, toggle the Component Explorer visibility by clicking
NOTE.  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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¥: 1,620,395 dxdy: 0,0 (th)

s 123

‘Component Explorer
DT % & 2| v " L4
% »

pe o= | B

o W e
0 Capacitors

e1dsIq 104U0D Jopp;

Left click once on
é} Spares designator to select part
i3 Mechanical Cels

{a Drawing Cels

ause|3 3T} - [04U0D

Move mouse to
layout space

LED_Flasher(Cover) LED_Flasher(Design)

Component Explorer  Net Explorer  Hazard Explorer 4 [ 1:LED_Flasher | % 2LED_Flasher(Design) 3

1Hel 2 [ 3Rotsesn | 4Rotate 180 5Push 6 Ripwp Segment 7 Rpup Junctior 8Rpwp Al 9 Drop Interconnect 10 Snapto Grid F11

Placing Footprint in 2D/3D Side by side
1) Close the Schematic window. | & 2LED_Flasher(Design) 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 te expand the com_ponent
explorer panel to see the list.
Compon Explorer Component Explorer

AZElsy oo r - @ mERE XA
£
= I =/ LED_Flasher
=) o ‘.: 1 | {3 Capacitors
apaditors O 1cs
ICs i It LeDs
>

5) Within the Component Explorer list, drag R? onto the board in 3D View.
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Component Explorer v ax
EEIRIE XAk A5 230View

e

18Usel4" QT T} - [04U0D AeidsIQ (040D J0PT

SESEEEN

EEEEEES

Notice the 2D view is
synchronized with 3D view

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.

Component Explorer
MR XX AR ARAIIN] ]
N RefDes [ M F

vax

&5 230 View [o O] | o [=[@][=]

Drag LEDS group onto
3D workspace

JaUsel4™ Q1) - [04U0D Aeidsiq (04u0D 0PI

=y

Notice the 2D view is
synchronized with 3D view

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.

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

'|'| p placement during layout. You can also select a part and use arrow keys to precisely
position its footprint.
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Component Explorer v ax m
IR R AR | b - (=@ =] g
)

o [ L | g

= 8 LED_Fiasher S
0 Capacitor: 2

0 2

O s 5

8 e [} E

1 TestPoints S

& Spares i
4B Mechanical Cels - . =

7 Drawng Cee n i H h E 5
Press F3 to rotate part until g

notch faces top left comer.

ol i) ® 22

Right-click perimeter and select
Place Parts Sequentially

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.

il v 38 B

xy: -103.83, 1,064 dxdy: -535.42, 948.76 (th)

Component Explorer o
(AR R AR ARASINT ) H
I?} « RefDes ] ;
=@ LED_Flasher CRe 2 i
@ Capaitor RS 2 =
g cr 2 g
o s cR3 2 g
0 Resistors e 2 =
0 TestPonts e 2 H
& Spares =
Mechanical Cels E
7 Drowmg cele nu 2
B SR
[ B}
= BEEEEEE
- = @ ======
EEEEE=
LX
< >
\ Components £
Component Explorer Net Explorer  Hazard Explorer 4 R HLED_Flasher | % ZLED. Flasher(Design) , &S 3:3D View. 3
THeb 2Move 3Pow /WAl | 4Component Bolorer | SNetBolorr | 6 Undo 7Redo 9 Sketch Route 10 Toggle Gloss
Select (T Gloss Local @0 @

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\Lesson 5 — Routing the PCB\PCB), 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

Met Explore k‘ Hazard Explorer q 1l
5 |

1 Help 2 Move 3 Plow / Multi

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

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.

xy: 600.85, 960.24 dxdy: -880.66, 448.06 (th)
%% v 5 R
My & [het |
58 16D Flasher =
A Planning Groups W Then goto Route> I
&[] user Groups Fanout Pattemns
@] reos
Py s <
@& vetcess -
& ey T = -
& aoox i « ) )
& op_100_0 autes 3! . . @ @////// ////
g Tune Routes v S - (P % .
s e = o : I, s~
Y W R |
' :

I -
I 2
|\ ‘

‘ |

Hazard Explorer 4 [R5 1:LED_Flasher | 5230 View >

] 4Tune 5 Push Trace 6 Undo 7Redo 9 Sketch Route 10 ToggeGoss | 11Gloss | 72Piace Plane Shape |

Traces Length:589.27 Opens Length:s,635.9 Opens:19 Vias's Pins:22 2 nets selected I Gioss Local 900

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.

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

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 UT.
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 to
complete the trace.

O Press CTRL + Q then
click once on this pad

Click once 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 LED1-6 ratsnests directly in the PCB

workspace).
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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 F? key).

xy:452.98, 9428 dxdy: 1661, 2.21 (th)

= 8 B H v © r

O O O
o O

usels Q301

1 | 1 1 1 1 |

ISR LN S

8) Ordered Nets P P = =g TE=T
Y ==Y == S

T

T Topology Nets 7 A A

3) Press F8, then to
Draw sketch path

4) Press F9 or click
Sketch Route

5 Push Trace 6 Undo 7 Red 80raw Sketch || 9 Sketch Route

pens Length:4,32035 Opens:6 Vias:0 Pins:12 6 nets selected I Gioss Locsl 90O

10Togge Goss | 11 Gloss 12 Place Plane Shape

5) Allow the route engine to route the traces.

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 Signal Posnwe [Default) D ynamlc

| . NETREMTT

2 Layer 3 Posnwe (Default] D ynamic

www.pads.com October 2018

24



®
P A D s PADS Professional Evaluation Quick Start Guide

PROFESSIONAL

3) Click the dotted box next to “Layer 2” table entry, then assign it the DGND net as shown

below.
adtors
= Plane A
- Excluded: Included:
= Click here once T P o I
Signal $INT123
- Pl [metn) Select DGND
= Layer 3 Signal CLK_OUT
= Layerd Signal DGND
LED1 Then click arrow to add
tégi < net and click "OK"
LED4
LED5
LED6
VCC W
| o Concel | @

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

== Plane Assignments

Layer\Net | | | LaverUsage | Plane Type | Plane Class | Plane Data State |
= Layer 1 Signal Fositive [Default) Dynamic
£ Layer 2 Plane Positive [Default) Dynamic Click and set this option
““ DGND = (Inherited) Inherited to "Dynamic"

L t Usze route border az 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 | | | LaverUsage | Plane Type | Plane Class | Plane Data State
=L apen Signal Positive [Default) Dynamic
E £ Layer 2 Plane Positive [Defauilt) Dynamic
“Z DGND « (Inherited) Inkerited
| Ple | Posive | (e [N g
T e o (Inherited) Inherited
= Layerd Signal Positive [Default) Dynamic

L T Usze route border as plane shape
Add/remove nets from plane layer

Cancel Aoy | @&
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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.

- Shift + Middle Mouse button to rotate
-CTRL + MMB to ilt

- Yellow 3D Body highlight indicates a violation

. 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\ Lesson 6 - Creating Fabrication and
Assembly Files\PCB\, 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.

1) Click here once

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).

= Export = m]
Output Options
Type: | STEP[step) v

Save in: ‘ ADutputh,

Name: ‘LE D_Flasher.step

Mechanical Mode! Options
(®) &ll mechanical models

(O 'Include with board export' items only

Metal Element Options

Component Pads (®) All Nets

[ Holes O Selected Nets
Metal: Top & Bottom Choose Nets
Metal: Internal
Via Holes

Blind

D Export as Sheets

Fabrication Element Options
Sikscreen Soldermask
[ Export as Sheets

Save Close @
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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.

Type: |3DPOF(pd) v

Savein | \Outputh,

Name: | 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\
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.

it View Window Help
Home  Tools LED_Flasherpdf ~ x

® 8 =2 Q

(@ 3D content has been disabled. Enable this feature if you trust this document.
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ile Edit View Window Help

Home  Tools LED_Flasherpdf % @ A signin
® 8 = Q R DO e BT B2
o Model Tree X & ) B
(=] -M Highiight Color - a
@
«  mocel —
B Cagen =
>t board
g component
> @ 0
> 3
opie £0
> e
A
B e @ ¢ om 0
@i DEFAULT A I
2
A
o3
-
perty
%

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 (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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B Manufacturing Output

Design name: ‘ C:\PADS_Professional_QuickStart\Lesson 6 - Creating Fabrication and Assembly Files\PCB\LED_Flashe

Then set file to
LED_Flasher_ODBSetup
[Tor] = e T and click OK

v E Loc: LED_Flasher.idf

[Zl|" Click ODB++ g

‘Select order of output data with configuration details:

upisrne

Log fie path: [ ALogFiles |ls.] Clppend

Export options Pins, Pads, Vias and Package options

_ Non-functional pad removal
~ i Sys: CC20ut.eccz [ Neutralize nets [ Board Outline

" Sy BOMSettngs bef [ Generated Sikscreen data [ Round comers
Bou | ’
Part numbers Advanced Packaging Data
ging

Pins: | None. v

Vias: | None v

Package outine layer
Advanced Options... Placement Duline

Define layer mapping:

Generation option Design Layers | Mapped Layer
Delete previously generated fles [pelete gd DXF_Fab_notes USR_DF_Fab_notes
DXF_Fab_titleblock1 USR_DXF_Fab_titleblock1
DF&_Bound_Top USR_DFA_Bound_Top

User Design Notes USR_User Design Notes
Stackup - All Layers USR_Stackup - AllLayers
0ODB++ Documentation Layers  Select Design Layers Create New Layer

Layers with selected checkboxes will be included in output.
0DB++Ver: 7.0 v

deerne:‘lnc: Led_Flasher [ Compress autput Units: | English v Cancel Apply L4

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: avtomatically 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 P « PCB > Output v Q) | Search Output P
Name - Type ~
3 Quick access
BOM File folder
% OneDrive ccz e folder
> @ This PC Gerber File folder
IDF File folder
¥ Network NCDrill e folder
ODBpp File folder
PDF File folder
(£ LED_Flasher.pdf Adobe Acrobat D...
[l LED_Flasher.step STEP File .
11 items =
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Congratulations, you’ve successfully completed the PADS Professional QuickStart guide.

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

PADSProVX_SoftwareVersion \SDD_HOME\Documentation\PADS_Professional _
Eval\PADSProfessionalEvaluationGuide.pdf

Menior
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