Altium Designer 6 Integration Platform
Project

Altium Designer 6 allows you to access all documents related to a design via its user
interface. The basic of any design is the project. The project links the elements of your
design together, including the source schematics, PCB, netlist, any libraries or models you
want to keep in the project.

There are different types of project in Altium Designer: PCB Project, FPGA Project,
Core Project, Embedded Projects, Script Project and Library Packages (the source for
an integrated library). Related project can also be linked under a common Workspace, giving
easy access to all files related to a particular design. You can add document to your project,
example add Schematic, PCB, Cam Document, PCB Library, Schematic Library, etc.

Creating a New Project

1. Select the Eile>>New>>Project>>PCB Project menu to create new PCB project.
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2. Now add the schematic by right click at project header (PCB_Projectl.PrjPCB)

choose Add New to Project>>Schematic
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3. You also can add new schematic by go to Eile>>New>>Schematic

Save the Project and Schematic file to your folder.
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Draw Schematic

4. To draw schematic as shown below, we need to browse the schematic symbol from

Library.
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5. Library is placed at Right side on project panel. Click at Libraries, and search your
schematic symbol. Library from Altium is Integrated Library, it means inside the
library, it have schematic symbol, footprint, simulation model, signal integrity,
and PCB3D. Library is grouped based on the name of manufacture. i.e. microchip,

Atmel, maxim, etc.

© PCB GRAPHTECH Pte Ltd. Singapore 2
BW



6. Inside one integrated library, it contains few schematic symbols, and each schematic
symbol, it have Footprint, PCB3D, Simulation model and Signal Integrity (note: not all

schematic symbol have simulation and signal integrity model, depends from

manufacture).
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7. Double Click on ‘Cap’ or press “Place Cap” button, and now you are on component
placing mode. Before the placement, press Tab to view the properties and edit the
attribute for this component. Do the same step for each component. To exit from the

current mode, Right click or press Esc key.

8. If you don’t know where is your schematic symbol is placed, you can search it use
search engine provided by Altium. Key in your keywords component, i.e. 2N3904 and
click Search. After search engine found your keyword component, you can press
stop button to stop searching. When you want to place the component and the
library is not installed, it will automatically prompt you to install, choose to install the

library. Do the same step for another unknown schematic symbol.
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e To place Wire, select Place>>Wire (P, W).

e To place P1, P2, P3, and P4 use net label. Net label can be accessed by go to

Place>>Net Label (P, N). ~

| vec
= |

e To place Power port (VCC and GND), click on the icon ———

e To place the 12Vpos click on this icon |Q' T | and choose 12Vpos.

Shortcut Key
e Page Up =>Zoom In
e Page Down =>Zoom Out
e TAB => Edit properties before placing
e Esc => Escape from current process
e CTRL+A => Select all
e CTRL+C => Copy selected objects
e CTRL+X => Cut selected objects
e CTRL+V => Paste copied/Cut objects
e Spacebar => Rotate object under move object command
e Shift+Spacebar => Change Wire mode under Wiring/ Routing mode
e X =>Flip or mirror Component in X Direction/axis
e Y => Flip or mirror Component in Y Direction/axis

e Backspace => Remove the last vertex when placing a wire/bus/line/polygon
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Common Mouse Controls
o Left Click on Object => Select object
e Left Click and Hold on object => Select object and move.
e Middle click and hold => Pan Mode in PCB only
¢ Right click and Hold => Pan mode in both PCB and Schematic
e Right Click => Bring up optional Feature in both Schematic and PCB
e Right Click on Object => Bring up Additional Object Feature and Properties in both
Schematic and PCB
e CTRL+Scroll up/down =>Zoom in / Zoom out

e Double click on object => open properties of selected object

For Shortcut key, you can access from View>>Workspace panel>>Help>>Shortcut.

9. When schematic drawing is done, Compile the project, select Project>>Compile
PCB Project qqq.PrjPCB. (qqq is your Project name) (P, C)

Project | Place Design Tools RBeporks

& Compile Docurment Training. SchDoc

|l_% Compile PCE Project Training, PriPch

Design Workspace i

Add MNew bo Project ¥
Add Existing bo Project, ..

L-I_ Ll._

Remove From Project. ..

Project Documents,.,  Chrl+alk+0

Clase Project Docurments

Close Project

Show Differences. ..

2 show Physical Differences. ..
3| view Channels, .
Component Links...

Assembly Yariants. ..

Wersion Conkrol L

Local History r

-E[ Project Packager...

B FPGA \Warkspace Map. ..

w1 Project Options...

© PCB GRAPHTECH Pte Ltd. Singapore 5
BW



10. You can see your compile result from Message panel. Click at System, and choose

Messages or go to View>>Workspace Panel>>System>>Messages
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Run Simulation
11. To do simulation, make sure all of your schematic symbol have simulation model.
From default library, Altium provide simulation for basic component.

12. Double click on component and component properties dialog will display
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13. Inside the schematic properties, you can add the parameter for your schematic
symbol, add the footprint, PCB3D model, simulation file, signal integrity and can add
rule for your PCB design.
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14. For parameter, you can use it for creating your BOM (Bill Of Material) report. All
information about the component, you can add from here and when create the BOM,
you can add this parameter to your BOM report.

15. After schematic is completed, go to Design>>Simulate>>Mixed Sim (D, S, S)
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16. Select P1, P2, P3, and P4, add to active signal by pressing ‘>’, Change SimView
Setup to Show Acive Signals.

17. Enable Transient/Fourier Analysis and Operating Point Analysis
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18. Click on Transient//Fourier Analysis, Uncheck “Use Initial Condition” and “Use

Transient Defaults” boxes.

19. Change the value same as shown below.
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20. Press OK, and Altium will generate simulation file (.sdf file)
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This is signal behaviour from schematic design based on your net label (P1, P2, P3, P4).
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21. Click on one of the signal (i.e. P1), go to Wave>>Cursor A.
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22. Clear from select mode by pressing ‘Clear’ button, or use the short cut key SHIFT+C.

23. You can compare your signals, click and drag on one of signal to another plot. l.e.
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click and drag P1, and move to plot P2.
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Create PCB

24. Before you transfer your schematic design to PCB, you have to make sure all of

your schematic symbol have footprint model.

25. Add a footprint for 12Vpos, Double click at this component, component properties

dialog

will

display,

click at

Add>>Footprint,

Browse to Miscellaneous

connectors.IntLib and search for 2 pins header (HDR1X2H).
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26. There are 2 ways to create new PCB Document, manual and use PCB Board

Wizard,

27. Manual way is add PCB documents directly without set any rule and PCB shape. Go

to File>>New>>PCB, or right click at project header, Add New to Project>>PCB
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28. To use PCB Board

Board Wizard icon.
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29. Wizard dialog will appear click Next to go to next setup.

PCB Board Wizard x|

Altium Designer
New Board Wizard

This wizard will help vou create and set up a new
printed circuit board.

It wiill takee wou through some simple steps to define
the board layout, manufacturing parameters and
layer information.

LCancel | < Back Einish

PCB Board Wizard

Choose Board Units

Choose the type of measurement units for the board being created.

If you use mils, click Imperial. If you use millimetres, click Metric.
@ Imperial

 Metric

LCancel I < Back Einish I

30. Choose the type of measurement units for your board (imperial = inch; metric =

milimeter), for example use the imperial. Click next to the next setup

x|
Choose Board Profiles \

Select a specific board type from the predefined standard profiles or
choose custam.

[Custom] -
& B .
Al = =

A1 =
A2

A3

A4

AT long bus [13.3 » 4.2 inches)
AT long bus [13.3 x 4.5 inches)
AT long bus [13.3 x 4.8 inches)
AT long bus with break-away tab [13.3 » 4.2 inches) - El
AT long bus with break-away tab [13.3 1 45 inches) 1I|III|I|II|IIIIIIﬁ [illlIIIIIIIIIIIIIIIIIIIIIIIIIIIF

AT long bus with break-away tab [13.3 » 4.8 inches)
AT shart bus [ 7 x 4.2 inches)

AT shart bus [ 7 x 4.5 inches) v v
AT short bus [ 7 4.8 0

AT shart bug with break-away tab [ 7 » 4.5 inches
AT shart bug with break-away tab [ 7 » 4.8 inches)
B
r

LCancel < Back Mest > | Einizh I
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31. Choose your board shapes, Altium provides PCB board shape template. Choose

custom if you want to define the board shape itself. Click next to the next setup.

PCB Board Wizard

|
Choose Board Details
Chooze Board Details

-\

DOutline Shape: Dimension Layer [pecharical Layer 1 |
& Rectangular Boundary Track width [10 ml
€ Circular
~ Custom Dimengion Line Width [10 mil
Feep Out Distance [0 mil

Board Size: From Board Edge
wfidth I‘I 000 mil ¥ Title Black and Scale I~ Corner Cutaff
Height I‘I 000 mil ﬁ ¥ Legend String I Inner Cutdf

¥ Dimenzion Lines

LCancel | < Back | Mexst » | Eirigh I

32. After you choose custom, you need to set your board shape properties. The board
outline can set to rectangular, circular, and custom. Entry your board shape size and

set your boundary board.
: x|

Choose Board Layers ' \

Set the number of signal layers and power planes suitable for your
design.

—
Signal Layers:

CO—

Power Planes:

=

LCancel ] < Back l Next > I Einish I

33. Choose how many layer for the board (signal layer up to 32 layer, Power Planes up to
16 layer.). if you want to set your board become 2 layers, set signal layer 2 and
Power Planes 0.

PCB Board Wizard B x|

Choose Via Style , » \

Choose the routing via style that is suitable for your design.

& Thiuhole Vias only
¢ Blind and Buried Vias only

Cancel I < Back Einish I
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34. Choose your board VIA style, can Thruhole Via only, or Blind and Buried Vias only.

Click Next to next setup.

PCB Board Wizard

Choose Comp t and Routing Technologi
Choosze the component and routing style that you intend to use

The board has mostly:
* Surface-rmount components

™ Through-hole components,

Do you put components on both sides of the board?

0 Yes
= Mo

Eirish |

LCancel | < Back

35. Set your component routing and placement. Click next to the next setup.

x|
»

PCB Board Wizard

Choose Default Track and Via sizes

Choose the minitmum track size, via size and the copper to copper
clearances to use on the new board.

Minirmum Track Size & il

Minimurn Yia width AD il

tinimum ia HoleSize

Ho' 1

tinimum Clearance = ot

Eirizh |

LCancel | < Back

36. Set your Track size, Via properties, and clearance. This value will be your Design

Rule on PCB. Click next to your next setup.

PCE Board Wizard

Altium Designher
Board Wizard is complete

‘“\ You have successfully completed the Board Wizard

To close this wizard and create the board click Finish.

LCancel | < Back Hext >

37. Click Finish to create your PCB.

© PCB GRAPHTECH Pte Ltd. Singapore 13
BW



BED: Gle Edt yew From: Elace Qesin Ino GutoRawe Beporte Windaw bl (02 - b e B v = e i e i - PCD2,FebDociewhame=PCOEGorL «
A= EReY LA |11+ |~ | i A - - (al)
| L& Training sehono || M8 peat penos || 8 pos2 pebbos ¢

[ kssace Duti o |V
\ | s

O FleVisn C StucuieEdlor %[ LU~

.LEGEND
Drill Dr awing.

|F1CJOO. 00 (mll))‘

1000.00 (m1l>

‘
< b "\ Flos X /A Navigator (P 4 knol I L] \ ™ Top Layer { M Borom Layer {8 Mechanical 1 {11 Top Overay {8 Keap-Out Layer {11 Muli-Layer 2pw| Mask Lov

2370w 3185l G il | [ ‘Syatem | Design Compier | Help | Inatuments

38. Now you have new PCB document and this is free document, click and hold on file in

Project panel, then drag to inside the project (Figure (A).)

(B 0w Fle Edt View Project FPlace Design Tools AutoRoute  Reports ! D¢p File Edt View Project Place  Design  Tools  Auto Route  Reporke
BE I R S+ %0 IS W|gale o |3+ 08w
Projects - ‘QTraining.SchDocHﬂpcm Pch ||_g Training SChDDCHETrain"’
|W’0rkspace1.Dan’lk - | wiorkspace |wo[kspace1_Danrk - | ‘workzpace .

| | Project | Trairing. PriPch | Project

@ File View ¢ Stucture Editor EI [h~

=gall Training. PriPcb =
Bl Source Documents
4 Training.5chDoc
B8 PCB1 PebDoc
1 Generated
SIS Free Documents
ocuments

* FileWiew ¢ Stucture Editar El 15

B
EPCEZ PocbDoo

=2 Training. PcbDoc
2 Training. SchDoc
1 Generated

1000.00 C(m1l )—T

J.00 (m1l>

-
.

(A) (B)
39. Now the new PCB file is under your project tree, Save Your new PCB file in the same

folder with your project.

40. There are 2 ways to update design from Schematic to PCB, from PCB view. Go to

Design>>Import Changes from qqq.PrjPcb (qgq is your project name.) (D, I)

© PCB GRAPHTECH Pte Ltd. Singapore 14
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B cer File

Design | Tools

Auto Rouke Reporks

window  Help

Update Schematics in Training.PriPcb

Edr:

Import Changes From Training.PriPch

K

" DP File  Edit Wiew  Project  Place

NS A3 2|23 v a
|W0rkspace1.Dan'rk - | wiarksp
| Trsirine PP | s

% File Wiew 1 Stucture Editor

e

1 Training.PriPcb
=1 Source Documents

Training. :
[ Training.SchDoc
# 1 Generated

Rules...

Rule Wizard...

£

Eoard Shape

Tetlisk

Lawver Stack Manager. ..

Board Lavers & Colars, .. L
Manage Laver Sets

Rooms

Classes, ..

Browse Components...

1 AddjRemowve Library...

Make PCE Library
Make Integrated Library

EBoard opkions. ..

)00. (

41. From Schematic view, go to Design>>Update PCB Document xxx.PcbDoc (xxx is

your pcb document name). (D, U)

Edit  Wiew Project  Place

Design | Tools Reports  window  Help

Update PCE Document Training.PcbDoc | |VLJ\ 7 | g
.. Browse Library...
|W0rkspace1.Danrk - | ‘wiorksp| e Add/Remave Library. ..
— - K Make Schematic Library
| Training. PriPch | Proje
Make Inteqgrated Library
& FileWiew ¢ Stucture E ditor &l 18
— Template >
E8 Metlist For Project »
= Source Documents TEList For Frojec 1
B8 Training.PcbDo Metlist For Document r b
Simulate v D0

L Generated

4
=

E Ci\UsersiadministratoriDeskkop

Create Sheet From Symbal

Create HOL File From Symbol 3
Create Sheet Symbal Fram Shest Or HDL
Create Cormponent From Sheet

Rename Child Sheet. ..

Synchronize Sheet Entries and Ports

Document Opkions. ..

P1

T VO

'SRC

42. Engineering Change Order screen will appear..

© PCB GRAPHTECH Pte Ltd. Singapore
BW

15



21x
Modifications Status :
[Endble < |Action | Affected Object [ | Affected Document Check |Done | Message |

v|  Add —q 022t P3 In 8 Training.PebDoc

Add —q 023t P In B8 Training PcbDoc

Add —4 R11toP3 In B8 Training.PcbDoc

Add —4 R1-Zto VT In B8 Training.Pcbloc

Add —q RZ1tF In 8 Training.PcbDoc

Add —a R2-2to VLT In B8 Training.PebDoc

Add —q R31toP2 In B8 Training.Pcbloc

Add —4 R32to VT In B8 Training.Pcbloc

Add —f R4 10P4 In B8 Training. PobDac

Add —q R4-21toWCC In 8 Training.PcbDoc

1} 12¥posto Training In 8 Trsining PebDoc

£} C1ta Training In 8 Training PecbDoc

2k C2to Training In B8 Training PcbDoc

1} 01 ta Training In 8 Training PcbDac

1} 02ta Training In 8 Training PebDoc

1} A1l ta Training In 8 Trsining PcbDoc

i} RZto Training In B8 Training PebDoc

L} R3ta Training In B8 Training PcbDoc

L} Réto Training In 8 Training PchDoc

=
Add % Room Trairing (Scope=InComponentl To 8 Training PcbDoc =
Validets Changes | Executs Changss | {Report Changes. i [~ Only Show Enrars Close

43. It gives information about how many components, Nets, component classes, and
room definitions will be updated to PCB.

44. Press Validate Changes,

Engineering Change Order x|
Muodifications Status

|Enable | Action | Affected Object | Affected Document Check |Done | Message

B8 Training.PcbDoc

KSR

Add 1k C2 To E8 Training.PchDoc
Add 1Em To E8 Training.PchDoc
Add 1k Q2 To E8 Training.PchDoc
Add 1E Al To E8 Training.PchDoc
Add 1k R2 To E8 Training.PchDoc
Add 1k R3 To E8 Training.PchDoc

B8 Training.PcbDoc
o i

8 Training PcbDoc

Add =P To B8 Training.PehDoc
Add =P2 To B8 Training.PehDoc
Add 2=P3 To B8 Training.PehDoc
Add 2= P4 To B8 Training.PehDoc
Add ==vCC To B8 Training.PehDoc

|1 Training B8 Training.PehDoc

CHICECCECC O CCCeoC G
(& [€ [CECECECICNE [OECECECHeRe

-4 Room Training (Scope=InComponentC Ta B8 Traning.PebDoc

Walidate Changes | Execute Changes | Beport Changes | ™ Orly Show Erors

45. Press Execute to apply changes. Press close to close the windows.
46. Zoom out the PCB to see component, the component is placed out from PCB
boundary.

<—1000.00 (m1l>—>

=<—1000.00 (mil)—

47. Put the component and arrange inside the PCB board.
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Routing

For Routing, Altium provide 4 types, 2 types for single routing (Interactive Routing and
Smart Interactive Routing) and another 2 types are for multiple routing (Differential
Routing and Multiple Traces).

Interactive Routing

48. Interactive routing can be accessed by go to Place>>Interactive routing (P, T) or

click on icon.
49. In interactive routing, there’re 3 modes, Push Obstacle, End Ignore Obstacle, Stop

at First Obstacle. This option can be accessed by pressing SHIFT+R

Interactive Routing (Push Obstacle)

@ @ @ @©

0S8

(@ (e (@ (®

© PCB GRAPHTECH Pte Ltd. Singapore 17
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Interactive Routing (Stop at First Obstacle)

Interactive Routing (Ilgnore Obstacle)

R1 R2 R3R4

Smart Interactive Routing

50. Smart Interactive routing can be accessed by go to Place>>Smart Interactive

Routing (P, I) or click on 4 icon.

© PCB GRAPHTECH Pte Ltd. Singapore 18
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Smart Interactive routing will give preserve angle track to you, if the track is ideal, you can
place the track by pressing CTRL + left Click. For this project, we only use Singles routing.

TN

i
N

e

Polygon Pour
51. Polygon pour is a copper on PCB. This can be connected to GND, VCC or the other

net.

52. To place polygon pour, go to Place>>Polygon Pour (P, G) or click on icon, and

polygon dialog will appear.

Fill Mode
= Solid [Copper B eagions] " Hatched [Tracks/tncs) " Mone [Dutines Only)

Remove lslands Less Than
2500 [sq. mils] In Area [V

Arc Approzimation
I axirium Dreviation From Perfect

A 0 1mil
Remove Necks When Copper
Width Less Than 5Smil [V
Properties Met Options
Mame Connect to Met [NoMet j
Layer |Bott0m Layer ﬂ |F'0ur Ower Same M
Remove Dead Cipz
Lock Primitives Iv
Locked I
Ignore On-Line Yiolations r
aK | Cancel
© PCB GRAPHTECH Pte Ltd. Singapore 19
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This dialog is for your Polygon properties. You can choose fill mode, properties for size of free
island copper, deviation for pad boundary, polygon name, polygon active layer, net
connection, etc.

After finish the setup, click OK to define your polygon/copper shape.

In polygon mode, for polygon shape, you can choose 45 degree, 45 degree with arc angle, 90
degree, and any degree by pressing Shift+Spacebar.

Now your board have copper for bottom layer. If you want to change the layer for this copper,
double click on polygon pour and after dialog displays, change the layer become top layer
and press OK.

x

If”_“‘“\l Rebuild 1 pokygons?

-

Yes Mo |

There’s one confirmation window message will appears; click Yes to confirm the changes.

Note: to add the polygon pour to another layer, i.e. add polygon pour to top layer, you can

repeat from stepi 50, or you can use copy and paste.

Use Copy and paste to add Polygon Pour on another layer.

53. Select current polygon pour, copy the polygon by pressing CTRL+C, define one
point around the polygon by click on polygon and that point become your reference
point when placing the polygon. Now press CTRL+V to paste the polygon, and the
polygon will have reference point same like as the point that had been choose.

54. The confirmation dialog will appear to confirm to rebuild the polygon.

© PCB GRAPHTECH Pte Ltd. Singapore 20
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55.
56.

57.

58.

59.

Click No, to cancel rebuild the polygon. iI

Then double click on polygon pour, it will
show to you 2 polygons on your PCB. I.é.l Rebuild 1 polvgons?
Choose any polygon, then Polygon ' '

dialog will appear. Change the layer
Yes Mo |

connection become top layer, then click

OK. Confirmation dialog will appear

again, click YES to apply changes.

Now you have two polygons on your
PCB and in different layer.

If you want to edit your track, you don'’t
need to delete your polygon, you can

remove it temporary. To remove your

polygon temporary, go to

i Paly Polygon [] on Bottom Layer  Baottom Layer

Tools>>Polygon Pours>>Shelve

i Poly Polpgon (] on Bottom Layer  Bottomn Layer

polygon. And after edit the track, you

can restore back your polygon by go to Tools>>Polygons Pour>>Restore

polygons.

Now you board is ready.

Creating Gerber File and NC Dirill file
After PCB had been done, next step is creates Gerber and NC Drill File.

7 O0_
INE
O

/ -

s nm
LO L)
O

60.

On PCB panels, go to Eile>>Fabrication outputs>>Gerber Files to create the

Gerber file and Gerber Setup dialog will appear.
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20|

ILa_l,Jers | Drrill Drawing | Apertures | Advancedl

Specify the units and format bo be used in the output files.
Thiz controls the units [inches or millimeters], and the number of digits before and after the
decimal point.

Units Format
" Inches 23
" Millimeters 24

(25

The number format should be et to zuit the reguirements of your Froject.

The 2:3 format has a 1 mil resolution, 2:4 has a 0.1 mil resolution, and 2:5 has a 0.07 mil
resolution.

If pou are uzing one of the higher resolutions you should check that the PCE manufacturer
supportz that format.

The 2:4 and 2:5 formatz only need to be chozen if there are objects on a grid finer than 1
mmil.

ak I Cancel |

61. Choose your unit measurement and Format, or you can take it from default value.
Click to the Layers TAB.

General Diill Drawing | &pertures | Advarced|
Lawers To Plat 4~ | | Mechanical Lapers(s] to Add to All Plats
Extersion |Layer Mame | Plat | Mir... Layer Mame | Plat
GTO Top Dverlay ] Mechanical 1 ]
GTP Top Paste O O Mecharical 2 O
GTS Top Solder O Mechanical 3 O
GTL Top Layer O Mecharical 4 O
GBL Bottom Layer O Mechanical 5 O
GBS Battarn Solder O Mecharical B O
GBP Bottom Paste O O Mechanical 7 O
GBO Bottom Overlay [ [] Mechanical 8 O
GO Keep-Out Layer O Mechanical 9 O
GM1 Mecharical 1 O Mechanical 10 O
GM2 Mechanical 2 O O Mechanical 11 O
G323 Mechanical 3 O O Mechanical 12 O
G4 Mecharical 4 [] [ Mecharical 13 O
GME Mechanical 5 1 [ 1 Mecharical 14 O
GME Mecharical &[] [ Mecharical 15 O
GM7 Mechanical 7 O O Mechanical 16 O
GMa Mecharical 8 [ [
GM3e Mechanical 9 O O
GM10 Mechanical 10 [ []
GM11 Mechanical 11 [ [] ;I

[ Include unconnected mid-layer pads

l Plot Layers - I Mirror Layers « |

— Allon

&l OFf
E— (=] o

62. On this TAB, choose which layer that you want to create the gerber. If you don’t know

which layer that you are using now, click on Plot Layers and choose Used on. Then
go to next TAB, Drill Drawing TAB.
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Gerber Setup

Apertures | Advanced |

General | Layers

r Drrill Dirawing Plots

t all uzed layer pairs

I Mirror plats Driill Drawing Symbols
% Graphic symbols
™ Size of hole string
" Characters

Swmbol size

|50mil

™ Mirror plots

2=l

Ok I Cancel

63. Enable Plot all used layer and then go to Aperture TAB.

Gerber Setup

General | Layers | Drill Drawing

Embedded apertures [R5274%] ¥ | Apertures List

DCode| Shape | Usage | Size | Sixe | Hole Size |3

IF the Embedded apertures option is
enabled apertures will automaticall
be created from the PEE each time
you gererate the output files using

this Ea | satup

IF. thife: optin is mot enabled the
aperture list o the right is used

Use the buttors to create or lead =
suitable aperturs list

Options
i avimum aperture size

250

7 | Generate relisf shapes gl

I |

7 Elash pad shapes Mo

| Egr. || Beneme.. | ciear. || Do |

I Flash all fils

Create List FromPEB. | Load, || Save |

2ix]|

Ok I Cancel

64. On this TAB, we no need to set anything, go to next TAB.

Gerber Setup

General | Layers | Drill Dirawing | Apertures

i~ Film Size

# [horizontal] {]20000mil
Y [vertical]l  #15000mil
Border size  £1000mil

r Leading/Trailing Zeroes
= Keep leading and trailing zeroes
* Suppress leading zeroes

i~ Suppress traiing zeroes

- &perture bdatching Tolerances

Flus IU. 00Smil
tinus ID 00Smil

- Position on Film
' Reference to absolute origin
= Reference to relative origin

i Center on film

[ Batch Mode
* Separats file per layer

" Panelize lavers

- Platter Type
* Lnsorted [raster]

" Sorted [vector)

- Other
™ G54 on aperture change

I Usze software arcs

W Optimize change location commands:
[+ Generate DRC Rules export file [RUL)

Zlx|

‘ Ok . Cancel

65. The value from film size, can take it from default, but if the board size bigger than the

file size, you have to change the film size value larger than film size. Click OK to

generate the file.
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_— ] 8 Trsiing FebOac | 58 Camastict Com | | 3 Phass Lock Loop.schioc

ok space! Derivtk + | Wakspacs

Profect

 FlaVm r'smlue-Em ﬂg Q2 Ql QZ R3R4 Q1

J Enn e

12upos C2 C1

S0

System | Design Compse | Hel | [natraments

66. Save your Camcastic File on your project folder and go to Camcastic editor to see
your gerber file layer by layer.

Bicep Ele Edt Wew Place Toos Ret  Andysis  Tables Maco  Beports  Window  Help CAMUastic ] .CamHmhame=CAMLasti =
- ok @ IO-h-0-1 =

AMtast = =[] - 32 Ctoctc’ Gom *| | L3 Phse Lock Loop schdoc

o o

Curren Layer, saiing.ogl
L

008 Steps
curserd sep: cam_vork.
3 cam_vek

[irio @ | Do | Nets B Steps 3
010 Reund 0.006000 : 0003000
Gi

Ly

65. Uncheck all the layers box, and enable one by one to check your board.

Create NC Drill File.
NC Drill file is a file with information about engineering Drill. We can create this file by go to
Eile>>Fabrication Outputs>>NC Drill Files.

Bloor[Ee | Edt vew Prowct Plce Deson Took AuoRoute Repots Window Heb [ v — v - = e E - CHlsersadmnistraoriDesktop Trart

3 3 A o -
o
4 Traring Schooc | W Traring Pkoc | 35 CAMisstic! Cam *| | L3 Fhase Lock Loop schdoc

; @)
I s 7 ———
e =
i
Frr Fregers. Gerber Fles
i :
e W )

)
O
O

~_L%L_ __:_E HEI-
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67. NC Dirill Dialog will appear and make sure this setup information is same like as your
gerber file information or you can take it from default setting. Press OK to continue.
21|

{ Options I
r MC Drill Forrnat

Specify the units and format to be uzed in the MC il output files. In‘lpﬂrt Dri“ Data ? I XI

Thig contrals the units (inches or millimeters]. and the number of digits befare and after the

decimal point. Urits Farmat _ 5 Eltihgs
o = 2.3 . .
L P Start Urits: 2.3 Leading Abs lnch
" Millimeters - -
25 T R
Unitz
The number farmat should be set to suit the requirements of your design. The 2:3 format

hasz a1 mil resolution,

2:4 has a 0.1 mil resolution, and 25 has a 0.01 mil resolution. If you are using one of the
higher resolutions you

should check that the PCB manutacturer supports that format. The 2:4 and 2:5 formats

only need ta be chozen r S haI:IE."lD Efault HDlE SiZE

if there are holes on a grid finer than 1 mil

r Leading/Trailing Zeroes ———————— Coordinate Positions ————————————————
" Keep leading and trailing zeroes " Reference to absolute origin I:I D32D I:I DEED I':":'l T EIl:IlE. oo |

" Suppress leading zeroes i+ Reference to relative origin

% Suppress trailing zeroes

i Other
|+ Dptimize change location commands |:| K_ | E I
anNCE
I Generate separate MC Drill files for plated & non-plated holes

I~ Use drilled slot command [G85)

Ok I Cancel

68. After press OK, another window will appears, this is Import Drill Data dialog. Press
OK to Continue.

69. A new Camcastic file for NC Drill file will be created, save this file on your project

@
Name + || Date modiied || Type | +| size. |~

4

i ! AR AR AR

E! AL L/ L]

[ N% F
History Braject GukpuEs For: aper.lib Aper.lst cam.ipc CAMeasticl.Cam ChMEastic2.Cam d0c092807.bl

i ini

job.drc New Text Document.txt PCB1.PcbDac PCB1.PcbDoc htm Training.PcbDoc Training.PcbDoc. htm Training.PriPch Training.PriPcbStructure

B

Training.SchDoc Training.sdf Training PCB ECO Training PCB ECO Training PCB ECO Training PCB ECO Training SCH ECO
2-10-2007 11-18-... 2-10-2007 11-22-... 2-10-2007 11-23-... 2-10-2007 11-24-... 27-9-2007 1-32-...

70. Your Gerber and NC Dirill Files will be generated and placed in your project output

folder.

Documentation
Documentation for project is very important, Altium give a better tool to do documentation for
your project. It's called Smart PDF. This tool is called Smart PDF due to you can browse your

component one by one by clicking on component index and this tool also can generate your
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schematic and PCB file into PDF file without any PDF writer on your system. So you no need

to install any PDF writer, what you need is only PDF reader.

E“DEP File | Edit %iew Project Place Design  Tools  Auto Route  Reports  Window  Help Enk_,,( L= T . |z=~ 3 =~ 3
|

= ~ » ! ey E 3
= e | |"I“ e «i-‘(| |,/|ai,§/ % B @ W& L
- . Open... Chrl+0
Projects (B | ] License Management| | (=] Training.SchDoc| | J=E) Training.PcbDoc|
Import...
Workap ace
Close Chrl+F4 —
Training . t
' Open Project... R
& File Open Design Workspace... Flv
EIEE ol Zave Chrl+S
= =
Save fs...
Save Copy 8s...
Save Al
L] Save Project As...

Save Design Workspace As...

Fabrication Outputs 3
Assembly Outputs 3
Page Setup...

2 Print Preview. ..

) Print... Ctrl+P

Default Prinks. ..

|E] Smart PDF. ..

Import wizard

Recent Documents »
Recent Projects »

Recent Design Workspaces »

Ezxit al+F4

71. To use this feature, go to File>>Smart PDF (F, M) and smart pdf setup dialog will
display.
SmartPDF x|

. Altium Designer Smart PDF

This Wizard will guide you through the
steps reguired to export a design to POF.

Finizh

LCancel | < Back

72. Smart pdf setup dialog will display. Click next to go to the next setup.
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Choose Export Target

Smart PDF can export the currently viewed document or the ertire project.

Smart PDF can export the currently viewed document or documents in the curent project.

% Cument Project (Training. PriPcb)

€ Cunent Document [Training. PobD oc)

Output File Mame:

|C.\Documents and SettingstAdministrator.D esktoph T raining MYPYT raining. pdf

Cancel | cBack [F Hemts | Finish

73. Choose your document and select the directory to place your pdf file. Click next.

Smart PDF

Choose Project Files
Select the files in the project to export from the list

From the list below, select the files to export. Multiple files can be selected by Chil+Click or Shift+Click.

Cancel < Back Mest > | Firish |

74. Choose your project file then click next.

PCB Printout Settings
The printout settings for PCB files can be configured here

Frintouts & Layers | Include Components Printout Options |

Top | Battarn | Double Sided | Holes | Mirrar | TT Fants |

Marne
Multilayer Compo:
==Top Owverlay
—Tap Layer
== Bottom Layer
=Mechanical 1
==K eep-Out Layer
== huilti-Layer

Area to Print

% Entire Sheet

€ Specific Area Lower Left Comer % _IDmiI Y IDmiI Define

Upper Right Cormer 24 :IUIT!iI Y IDmiI

Freferences.

LCancel < Back Mexst » | Einish I
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75. This dialog will configure your printout setting. Right click on windows, and click final

to create all your entire Schematic and PCB.

PCB Printout Settings
The prirtout settings for PCB files can be configured here.

Printouts & Layers |

Include Components

Printout Options

==Bottam Layer
=Mechanical 1
=FKeep-Out Layer

Create Final
Create Composite
Create Power-Plane Set

Mame Top | Bottom | Double Sided | Holes | Mirrar | TT Fonts |
i Multilayer Composite Print
=Top Overlay

== Multi-Layer Create Mask Set

Create Drill Drawings
Create Assembly Drawings

Area to Print Create Composite Drill Guide

1+ Entire Sheet Move Up
Move Down

" Specific Area Lower Left Corner = :IDmiI Insert Printouk Define

. e Insert Layer
-ID |
Upper Right Camer = ;| Uil .
Properties, ..
Preferences. ..
Preferences.. |
LCancel | < Back I Mest = Finizh
Confirmation window will appear and click Yes to continue.
Confirm Create Print-Set x|
“  Dovyou wish to create a complete final arbwork, set
\-) This action will remove all the current print settings
es Mo |
-

PCB Printout Settings
The printout settings for PCB files can be configured here,

Frintouts & Lapers

Include Compaonents

Printout Options

1 anne

Top

| Bottorn

| Double Sided

Huales

| beirror [TT Fonts

== hduilti-Layer
== Top Layer
= echanical 1
== hduilti-Layer
== Battor Layer
==Idechanical 1

h Top Silkscreen Overlay

R S TR

Area to Frint

]

]

¥ Entire Shest

 Specific &rea Lawer Left Comer x;IEImiI

A

|Elmil

Define |

|Upper Right Corner ;IUmiI

A

IUmiI

Preferences... |

LCancel

Mest > |

Finizh |
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76. Press Next to continue the dialog.

Smart PDF

Additional PDF Settings
Select the addtional settings for the PDF.

Zaom ¢ Sohematics
Use the slider to contral the zoom level in Acrobat when jumping | | jnclude: [
to components of nets
¥ No-ERC Markers & Color
W Parameter Sets o
T ] Grepscale
¥ Probes " Monachiome
Additional Bookmark
¥ Generate nets information P
The following additional bockmarks can be created in the PDF PCHs can be exported to PDF in the following colar mades
for nets:
& Pins & Calor
¥ Met Labsls " Greyscale
& Ports © Menochrome
Cancel | < Back Eirish |

77. You can set your additional setting for schematic and PCB in this dialog or let it
default. Click next to continue.

Smart PDF

Structure Settings
Select the structure to use for the PDF.

Structure

If checked, physical designators will be used in the exported PCE and schematic shests will be expanded from logical shests to
physical sheets. & choice can also be made on which variant to use and whether to display the expanded physical names of
designators, net labels, parts, sheet entries, sheet number and document number parameters.

¥ Usze Physical Structure

Warisnt [tNore] El

Designators

et Labels

Ports and Sheet Entries
Shest Mumber Parameter

Docurnent Mumber Parameter

aananaax

Cancel | < Back I Mest > i Firish |

78. You can set this option or can take it from default setup, click next to continue.

Smart PDF

Final Steps
Select the structure to use for the POF

Once the export is complete, the default Acrobat Reader can be opened to view the FDF.

¥ Dpen POF file after export

Cancel < Back ezt >
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79. This is the Final dialog from Smart PDF setup, click FINISH to view the PDF file.
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80. Browse your component one by one by clicking on the component name in index

properties.
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81. Browse your component one by one
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Creating Integrated Library, Footprint, Schematic

together.

Footprint

81. To create your

own footprint,

File>>New>>Project>>Integrated Library.

you must

in PCB

Library, and

Library Editor.

link it

Go to

el arkap

% File W

E e

i

157

Cpen Project...
Open Design Workspace. ..

Save Project

Save Project As, .,

Save Design Workspace
Savwe Design Workspace As...
Save all

Smark POF. ..

Irnpork Wizard

CLIGT A B L Rl = @

Eil= | Wiew Project  Window  Help
B| = | = 3 Schematic
. Open... Chrl4O PCE

WHOL Documnent
‘erilog Document
C Source Docurment

 Header Document

ASM Source Docurnent

Text Docurnent
CAM Docurnent
Oukput Job File
Database Link File

Recent Documents
Recent Projects

Recent Workspaces

Al+F4

Exit

=

I Project 3
Library »
Scripk Files 3
Mized-Signal Simulation ¥
Other 3

PCE Project
FPGA Project

Zore Project

Integrated Library

Design Workspace

Embedded Project

Lol g

Script Projeck

82. Add PCB Library to your project. Go to File>>New>>Library>>PCB Library or right

click on project >> Add New to Project>>PCB Library.

“DKP E\\eiwew Project  Window  Help

i

projects (el

Integrate

1+ File Vi

EIﬁE

Hew P| 2 Schematic
o B pop
@ﬁ Open Froject. . A,ﬂ YHOL Dacument
(pen Desion Workspace .. Eﬂ Verilog Document
,ﬂ C Source Document
Save Project
|if] € Header Document
Save Project As..,
(1] &5M Source Document
Save Design Workspace
Save Design Workspace As... = TextDocument:
Save Al &% CAMDocument
[ outpy: Job File
& Smart POF...
&l Database Link File
Import Wizard
B ——— Praject
13
Recent Documents Library 3 @ Schematic Lbrary
»
Recent Frojects Script Files 3 : PCELibrary
»
Reenlt Workspaces Mized-Signal Simulation ¥ B VHOL Library
Ext AbtF4 Other * |28 PCESD Lbrary
Design Wrkspace &l Database Library

|

SV Database Library

S D2 Fle Yew Projegt Window Help

05|

Workspace. Dsnw > | Workspace

Integrated_Library1.LibPkg Project

 Fileiew { Shucture Editor

CER

5

BN

Ls

Compile Integrated Library Inteqrated Library1.LibPhg
Reconple Inkegrated Library Integrated_Libraryd. LibPkg

Add New to Project

7]

Add Existing to Project...
Save Projsct

Save Project As...

Make Active Project
Open Praject Documents
Close Project

Explore

Shaw Differences...

Yersion Control

Local History

Broject Packager...
5¥M Database Library Maker,..

Project Options...

] Other  Ciri+N

% schematic Library

|2 P Lbrary

% VHDL Library
&l Database Link File

=] Text Document

Note: Don’t forget to save your integrated library, schematic library and PCB library.

For this example we will build Capacitor, Resistor and LM 75 Temperature Sensor.
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Capacitor

83. Zoom In the windows (CTRL+Scroll Up or Page Up) until you can see the Visible

A

Grid. To place the pad, go to Place>>Pad (P. P) or click on this icon . Before the
placement, press TAB to edit the properties, change the designator value to 1 and
after the first placement, Pad number will automatically increase. On this dialog, you
can set up your pad hole properties, example, you can change hole size, hole type,

shape, layer connection, etc.

DEP File Edt  Wew Project Place  Tools  Reports  Wwindow  Help

=] BRI | % -1 0 @A
o — < [

‘Workspace! Dsriwik ~ | Workspace
Inteqgrated_Librarl LibPlkg Project
& FieView ¢ Shuctue Edior El LBl

El5) integated Librany1 LibPkg = & |
R e
Location Size and Shape
X @ Simple " TopMiddieBottom € Full Stack
¥ XSize YSize Shape E‘:d’:zls %)
Rotation [Fomi__ [0mi__ [Round I EE|
Hole Information
Hole Size
& Bound Edit Full Pad Layer Definitior... |
 Square .
P, Paste Mask Expansion
% Expansion value from ules
Fiopstins " Spmciy spansion valus
L: ‘ Solder Mask Expansions
tha % Expansion value fram rulss
Electical Type [0 =]  Specify expansion value
Testpoint " Tap ™ Battam I” Force complete tenting on top
Plated v [~ Force complete tenting on bottom
Locked ]
Cancel
84. Use line to draw component silkscreen,
i ) Arc (Center)
first step is change your current layer to
) At (Edag)
Top Overlay, go to Place>>Line (P, L) or :
0 arc (Any Angle)
click on this icon . To Draw ARC, Go ||©") FullCircle
to Place>>ARC (P, A), there are 3 types | ] Fil
ARC, choose which one you feel suitable. |7 solid pegion
Click on Pad number 1, and set it become |4 Flace Campanent Body (Mechanical Layers Only
origin for this component by go to Line
Edit>>Set Reference>>Pin 1 (E, F, P) /A String
o Pad
-~ Eia
21 Polygon Pour Cukouk
keepout L4
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|1/ 0@ Amy| 3 i

ek [
Aoy | 4 Cloar | O Magaity

I Mesk 7 Select ¥ Zoom 7 Cloas Evisting
Comporent:

[Double click to changs name

|%Sge  |¥Size  Laper
i TopDvedly!
TopDvery
TopOverlw

4]
BB [ 1151 | M Top Loye: [ M Batice Layer B Mecharical 1 )| Top Overlay B Feep Out Lape | 5 MulbrLayer |
| | Syten

85.Double click on component footprint to edit the component properties (hame and

description) or go to Tools>>Component Properties (T, E).

86. To create another footprint, Right click on PCB Library Editor, and choose New
Blank Component or go to Tools>>New Blank Component (T, W).

“ DxP  File Edit Wiew Project Place Tools Reporks wird o Help

BRER=] |l |22 @ @ - = + ot|o o |
2 Training PobLib *
Mask [* =

o Apply I w4 Clear I L2 M agnify I
I Mask W Select W Zoom W Clear Existing

| Components |
MHame s | Pads
Component Wizard. ..
Zuk
Copy
Copy MName
Faste
Clear
Select All
Componsnt Properties, ..,
Elace. ..
Comg -~
Twpe Update PEE Wikt Al | Layer
Ao tMechanical
Repork
Track T opOverlay
Track 1 0mil TopQwverlay

I 0w Bl Ede wew Profect Place  Tools  Reports  Window  Help
i [+ 2]

& Training PobLin

|- 8

o Apply | wf Clear | 50 Magnify

I~ Mask I Select ¥ Zoom 7 Clear Esisting

| Components |
4 [Pads | Primitives
2 3

Component Primitives
Type |Name / |WGize  [Y-Size  |Laper
Track 10mil it

Track 10mil it

Track 10mil it
Track 10mil it
Pad 1 BOmil 120mil Toplay
B0mil

120mil

Toplayer

1|
4 >\ Protects A Mavigator A\ e A0 00 004 PCOI LG |\ Top Layer { M Bottom Layer [ Mechanical 1 AL) Top Dverlay M KeepOut Layer {17 MukiLayer f
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87. This is SMD resistor, to draw this footprint, use the pad and edit the pad properties.
Change the properties same as shown below.
Pad 21|

Location Size and Shape
® & Simple € Top-MiddleBattorn € Full Stack
X-5ize Y-5ize Shape Radius [%]
Rotation 0.000 |SDm\I |1 20mil |F!ec:tangular ;lEDZ |
Haole: Infarmation
B Edit Full Pad Layer Definitian... |
" Square
Pazte Mask Expansion
 Slat X
= Expansion value from rules
Properties " Specify expansion value
D 1|
e Top Layer - Salder Mask Expansions
= .
Net = Expanzion walue from rules
c
Electiical Type Specify expansion value
Testpoint [~ Top [~ Bottomn I” Force complete tenting on top
Plated v I” Force complete tenting on bottom
Locked r

88. To draw silkscreen, use line and make sure you are on Top Overlay Layer.

Build Footprint based on Component Datasheet using IPC Footprint Wizard.

This feature will let you create your footprint based on your component datasheet.
89. Go to Tools>>IPC Footprint Wizard (T, 1) and Wizard dialog will display. Click Next
to continue your setting. Choose SOP and click next

Select Component Type

“You can chase here the family of components that pau wish ta create.

Component Types

Harne | Deseription | Included Packages [=] The selected component is S0P
BGa Brall Girid &nay BGA, CGA, ;};:ﬂs ;\;\'I:E!\augv;;lw to generate SOP, S0P Exposed
BOFF Bumpered Quad Flat Pack BOFF

CFFP Ceramic Dual Flat Pack - Trimmed and formed Gullwing Leads CFF

CHIF Chip Components, 2-Pins Capacitor, Inductor, Resistar

COFFP Ceramic Quad Flat Pack - Trimmed and formed Gullwing Leads COFFP

DPAK, Transistor Dutling DPAK

LCC Leadless Chip Carrier LcC

MELF MELF Components, 2-Pins Diode, Resistor

MOLDED Molded Components, 2-Pins Capacitor, Inductor, Diode

PLCC Plastic Leaded Chip Carrier, Square - J Leads PLCC

POFF Plastic Quad Flat Pack POFP. POFP Exposed Pad

GIFN Guad Flat Pack No-Lead OFN, LLP

QFN-ZROW Huad Flat Pack No-Lead, 2 Rows, Square Double Row LIFN

s0Ic Small Duthine Integrated Package. 1.27mm Fitch - Gullwing Leads S0IC. S0IC Exposed Pad -

S0J Small Dutline Package - J Leads 504

SOT143/343 Small Outline Transistor S0T143 G0T343

sOT223 Small Duthine Transistor S0T223 =

NOTE: Al wizard measurement dimensions are required to be entered as metric: [mm) units.

LCancel < Back I Mext » ] Einish
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Datasheet Specification (LM 75 Temperature Sensor)

Physical Dimensions inches (millimeters) unless otherwise noted

0.189—0.187 _
{4.800 — 5.004)

AR A

—y

0.228 —0.244
(5.791—6.198)

T

LeAD No. 17
IDENT x
0.150 ~ 0.157
{3.810 —3.988)
0.010—0.020  4s- 0.053—0.069
0250 0508 ] {1.346—1.753)
' #° MAX TYP 0.004—0.010
ALL LEADS {0.102—0.254)
LJ—JEE LI (= == SEATING
T/ 0004 A T ) \ I T PLANE
(0.102) 0.014 ‘
0,008 —0.010 = 0.050 0.014—0.020
DO08—0.410 ) '\ papTips 16— 56y 0050 | e 0:014-0.020 1y
TYP ALL LEADS e (u:gualwp - MOBA (REY Hy

8-Lead (0.150" Wide) Molded Small Outline Package (SOP), JEDEC
Order Number LM75CIM-3, LM75CIMX-3, LM75CIM-5 or LM75CIMX-5
NS Package Number MO8SA

90. Key in all information detail from datasheet. And click next to go to the next setup.

IPC Footprint Wizard

SOP Package Dimensions

Erter the required package values

Overall Dimensions Preview
“Width Range [H] Minimum |5.?51 T
Top Vi
M aximum IB.1 S8mm op View
b
M aximum Height (4] |1 .783mm a
Minimurn standoff height [£1] |0.254mm LN D
LA
aximumm bady Width (E) I3.98Emm _?_
b aximum body length (0] I5.UUdmm End View }-‘E"{
" " r
Fin Information N _ri:l-L
+
MNumber of ping IS Tm "4 L
A H
Lead Width Range [B)  Minimum ID.355mm
M azximum IU S08rmm
Lead Length Range L] Minimum ID 40Bmm
M azximum |1 27mm
Pitch [e] |1 27mm
Cancel < Back Mest » | Finizh I

91. After Finish key in the component parameter, press Next to go to the next setup.
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1IPC Footprint Wizard x|

SOP Package Heel Spacing

Enter the heel spacing values:

Previem

The mirimumn heel spacing is calculated by subtracting twice the Maximum Lead Length Range from the Minimurn Body Wwidth Range,

The marimum heel spaing is calculated by adding the tolerance on the inner distance between the heels of the opposing rows of
leads to the mininum hee! spaing.

[¥ Use caleulated values

S Minimum 2. 251mm
§ Masimum FEm o R

[e—s—»

End View

Cancel < Back | Hext> i Finish

92. For Heel Spacing, you can use calculated values or can key in by uncheck the box.
93. This setup will let you to set the Solder Fillets. You can use from default value. Click

next to continue.
x

SOP Solder Fillets
Enter the required filet values

Solder fillet refers to the shape of the soldr joint betiween the component lead and the PCB pad. Adequate fillt is requited to ensure both the siength Preview

and reliabilly of the solder jonts. A solder joint may be described by thies filets: toe, heel, and side.
Minimum values for salde fillets at the toe. hes and side of the component lead have been determined by IPC, based on industy empitical knowledge
and reliabilly testing. These values are displayed below: however they may be adiusted to sult specific condiions.

T Use default values
Board density Level [LevelB - Medum densiy  ~
Toe Filet T Min) [0.38mm Heel Filet H Min) ~ [0:3Tmm Side Filet [J5 M) [0.02mm

Toe Fillet Heel Fillet Side Fillet

1 min

Cancel | < Back |"'ﬁ'e£t'>""i Finish |

94. You can set the component tolerance for this component. Click Next to continue.

Click Next to take the default setting until Finish.

IPC Footprint Wizard x|

SOP Component Tolerances

Enter the required componert tolerance values:

Component manufacturers usualy specify the minimum and masimum value for each package dimension. Companent tolerance Preview
ranges are detived by subliacting the mirimum valuz hom the maximum., These ranges map be adjusted based upon experience fiom

suppliers

¥ Use calculated companent tolerances

Tolerance on the overall width of the component, including leads 0. 407mm
Tolerance on the inner distance between the heels of the opposing rows of leads 1.288mm

Tolerance on the width of the component leads 0.152mm

Cancel < Back | N ; Finish
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IPC Footprint Wizard

SOP IPC Tolerances
Enter the required tolerance values

IPC species certain tolerances for a number of standarcized surface mount package types. These tolerances are assumed by this wizard in order to
caleulate a comesponding PCB faotpiint.

Yau can modiy here the talerances related to fabrication and placement, Such modification may 1esultin the creation af nan IPC campliant PCB
faatpints

[¥ Use Default Yalues

Fabrication Tclerance Assumption

This alowance may be adjusted according ta the aceuracy of the PCB fabricator ta repioduce the PCB  C—
footprint dimensions on the printed board. mm

Placement Talerance Assumption

This allowance may be adjusted according ta the accuracy of the assembler to center the component on the
PCB foolpiirt 01mm

Courtyard Excess

The Couttyard of a PCE footpint defines the area required for electrical and mechanical clearance of both Er—

the component and s footprint. The dimensions of the courtyard boundary are caiculated by the addiion of
2 coutyard excess to the maximura dimensions of the combined component and fostprint. The value of the
coltyard excess difers according to the density level of the printed circuit board

Cancel < Back | Next > I Finish
SOP Footprint Dimensions
The footprint dimensions can now be infirred from the package dimensions
You can review and modify them here
The footprint has 8 pads and a pitch [P of 1.27mm. You can modiy here the calculated dimensions of the foatprint.
[ Use calculated footprint valuzs
Pad Dimensions
Top View
% 0. Erim
¥ 7 2mm e
tm m
+ . n |
' - -
Pad Spacim, pan |
P — LAk
C 4.8mm Y
Pad Shape
 Rounded
" Rectangular
Cancel < Back I Nest > I Finish

IPC Footprint Wizard

SOP Silkscreen Dimensions

The silkscreen dimensions can now be inferred from the package dimensions.
*ou can review and modify them here

The tecommended silkscreen dimensions have been calculated based on the above selection of package and dmensions.
On this page you can further refine the sikscreen aspect by defining the sed fine wicth and by modiying the caloulated silkscreen dimernsions

Silkeereen Line Wwidth |0.2mm

[¥ Use calculated sikscreen dimensions

A1 |18mm

Rz |5mm

LCancel

< Back,

Eirish

© PCB GRAPHTECH Pte Ltd. Singapore
BW

37



3

IPC Footprint Wizar

SOP Courtyard, Assembly and Component Body Information -

The mecharical dmensions can nov be inferred from the package dimensions.
“¥ou can review and modify them here.

i
Choose here whether to add Courtpard and Assembly information to the component drawing. For each of these, you can use either the IPC Preview
calculated dimensions values, or enter the values manually. You can also choose the mechanical laper an which the drawing will be added,
and the used line thickness. Finally you can decide whether or not to add a component body, which contains the volumetic informatian
comespanding o the package dimensions.

[¥' Add Courtyard Information

¥ Use calculated values

W1 7.5mm Line Width  |0.1mm
W2 5. 5mm Laper Mechanical Layer 15 -

[ Audd Assembly Information

¥ Use caloulated values

A 2.99mm Line width |0 1mm
B Smm Laper Mechanical Layer 13 -

[¥ #udd Component Body Information

[ Use caloulsted values

width [2:35mm Layer Mechanical Laver 13 -
Length [Fmm

Cancel Back [ Hews ] | fwih

3

IPC Footprint Wizar

SOP Footprint Description

The foolprint values can now be inferred from the package dimensions
*ou can review and modity them here

[ Use suggested values

Name [soF127Pe0m 756N

Deseiption [50F L eads, Dady 50¢4.0m [mas], Fiteh 1.27mm, IFC Medium Densiy

Cancel Back [ Hews ] | fwih

IPC Footprint Wizard

Footprint Destination
Select where to store the finished footprint

(" Evisting PebLib File | ]

€ MewPoblibFie | Pchlib

@ Cunent PcbLib File  C:\Users\Administrator\Desktop'ty Work \My Training M anusi\Example For Training ManualSLibrary Example for training manualT raining. PeblLib

Cancel < Back Finish
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IPC Footprint Wizard x|

Cancel |

<gack |

| [Eeen

95. Now your footprint is completed, Save it by go to File>> Save All (F, L)

(B0 te St Yow Proleg Hece lods Beorts Window leb
1J5d |®|Q QL0 | ERe ] > Ay | 14

o Aoy | 1 Ciow | £ Magnty

1™ Mask 7 Select 7 Zocm ¥ Cloai Exising

| CiserstacmristrstoriDesieopify W= |

4 » \ Projects { Mavigator Mo LSRR SCH! N L5 |\ M Top Layer [ Boltom Layer [ B Mecharical 1) 8 Mechanical 13 M Mecharical 15 [ 1 Top Overlay [ Keeo Out Lager [ Mubi-Laper [

Mask Loy

RoA572mm V-0 25t Givd0 25k T

Schematic Library

Syttems | Devign Conpber | Help | Instuments

96. On Schematic editor, you can draw your schematic symbol and add footprint. Go to

Eile>>New>>Library>>Schematic Library (F, N, L, L). Place your schematic Pin by

go to Place>>Pin (P, P). Before the placement, press TAB to change the pin

properties.

FParameters |

o = |

Display Mame

[ I+ wisible
|1 I~ wisible l

Designator

Electical Type  [Fassive =1
Description |
Hide [ CormestTa [ |
Part Mumben 0 =

- Swmbols Graphical
Inside [Mo Symbol =1 Location =[5 | v [0
Inside Edac [Me Sumbal =1 Length [z
Outside Edge  [Mo Symbol =1 Orientation |180 Degrees =]
Outside [Mo Symbal =1 Calor [ ]

- WHDL Parameters
Defaulkt Value |

Formnal Tupe [

IIAKFEMU'Y'D Hesell

Unigque 1d

Cancel

[ o< 1
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97.

Set the first pin number to 1, and after

automatically increase.

the first placement, Pin number will

:fF D% Fle Edt Wew Project Place Tools Reports indow Help £ C:{Users)\ Administrator|Desktop|My W~ £
05 d| |®|aa| 2 % | Cvode - |+ - | Pg-M-E-@
JoCH Librar RS @ Home || @ Training PebL o | 3 Training Schio |
Companents /| Description
&m
Place Add Delete Edit
Aliases &
add || Deets | Edit
Pins | Name | Type [~
{1 1 Passive
-2 2 Passive
KT IR I
Mask Level | [
hiodel /| Type | Localion | Description
sdd || Dees || Edt |
Model / |Type | Description | Thete is o preview available
Add Delete Edit
< r Tavigator j L1 E L Sl AddFooprint 1~ | Bemove Edi..

100 Gid10

98.

To draw a line, use Place>>Line (P, L). These are all tools
that can be used to draw schematic symbol. After finish
your drawing, you can edit your component properties by
double click on component name on component editor and
component properties dialog will display. Edit the default
designator, edit comment, change the component name,
add footprint and add another parameter. Click OK to apply

Changes. To Change Component name, go to
Tools>>Rename Component (T, E)
g'“’”m‘:m Parameters for Capastor
Designator c W Visble [ Locked | [visbls | Nams /| valus [Type
Comment Capaciar 100F =] ¥ visble
| | s Pat1/1 [ Locked
Description I
Tope [Standard =l
Library Lirk
Symhol Reference |Eapacuur1
Grephical pod. | Femwe. || Est. | AcdesRue.
Made Nomal - ¥ Lotk Pins
Models fo Capacior
™ Show All Pins On Sheet (Even if Hidder] Nars Tiee B
™ Lacal Calars
st |v| Remove Edt
EditFns Cancel

Swstem

Design Compiler | Help | SCH | Instr

JLl-'-

__,_

IEEE Svmbols
Pin

Arc

Ellipkical Arc
Ellipse

Pie Chart

Line

kel 2 5w OO @ O

Rectangle

Found Rectangle

Palygon
Bezier
Text Skring

Texk Frame

araphic, .,

99. To add the footprint, Click Add Footprint and footprint model will display.
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20

- Footprint kModel

Mame IMDdE| MName Browse. . BinMap... |
Description |Fu:u:-t|:-rint not Found

- PCE Librany
" fy

™ Library name I

" Libramy path I Choose. . |

€ Use footprint fram compaonent library =

- Selected Footprint

tMadel Mame nat found in project lbraries or installed libraries

Found in:
(0] 4 Cancel
100. Click browse to add your footprint. Choose which footprint you want to use,
press OK to Add.
Libraries | Training.PcbLib
Mask I j
Mame + | Libramy | Description
- Capacitar Training.PcbLib 100uF

Resgigtor SMD Training.PcblLib
- SOP127PB00T 75 Training.PobLib S0P, 8-Leads,

1 | 3

Fitemnsz

Cancel |

101. Now your schematic symbols have a footprint. Click OK to apply.
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21x]

r Footprint kodel

R arne |Eapacitor ¢ Browse... i Pin M ap... |
Description |'| 00uF

- PCE Library
= Any

™ Library name |

" Library path | Choose... |

= Uze footprint fram companent library

- Selected Footprint

Found in:  C:%...\Library Example far training manualTraining. PebLib

Ok Cancel

102. You can cross check for the connection between Schematic symbols and Footprint.

1 2 ;

saneg]

4 — o

Mask Level  Clear

Model + | Type | Lacation | Deseription
¥ Capacitor Footprint 100uF

pddFoipit |- |  Bemove |  Edt. |

| | System | Design Compiler | Help | SCH | Instuments | >>

Note: Schematic and footprint is linked based on Pin number on schematic symbol and
Pad number on footprint. One schematic symbol can have more than 1 footprint
Exercise
103. Do the same step for Resistor, Draw your Schematic symbol, add footprint and edit
the component properties
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{BIDXP Ele Edt Vew FProject Place ook Reports indow Help \Users\AdministratoriDeskiopiHy W
105 | |® |2 Q|4 |03+ ot | iMode- |+ = | G-e-g-@
' (e 'x |3 Trairing PehLis ‘ ‘ £, Training Schiib *
Components /| Description |
4k Capacitor
Rl Resistor
Pacs | Add | Delets | Eat |
Aliases L=
add | peme | Eat |
Pins |Mame [ Type | Rlesistor 5... | *
-1 1 Fassve 1
-2 2 Pasive 2
K1 I— I}
Mask Level | C|
todel 7| Type | Location | Description
3 Resistor SMD Fantprint
odd | peme | Eat |
Model / [Tppe |Description &
3 Re... Foolprint
Delste
ddFooprint |+ | Remove Edit.

Projects

Navigatar

HBBY:20 Gid &

Library Component Properties

System | Design Compiler  Help  SCH | Instiu

21x|

Parameters for R esistor

[~ Show &l Ping On Sheet [Even if Hidden]
[ Local Colors

r Properties
Drefault = .
Designator IH ? ¥ wisible ™ Locked
Comment I'I 0ok, LI [ “isible
< | < | > | >> | Pati1/1 [ Locked
Drescription I
Type |Standard Rd
r Library Link
Symbol Reference IHesistor
r Graphical
Mode INormaI VI ¥ Lock Pins

igible | Harme /| Walue | Type
sdd. | Femove. | Edt. | AddasBue.
todels for R esistor
Mame | Type F | [rezcription
Fiesistor SkD ﬂ Footprint
add. |-| Remove.. Edi..

Cancel

[ o |
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104. Draw your Schematic symbol same as shown below,

ok Bl Edt View
=] |®

Project Place  Tools

R Q|

Reports  Window  Help

ot x|

= Crilisers\Administr ator\Desktopify W v £+

Dvader | b - | IR YA Ran]
P WA 2 Training.PokLib| | 5 Treining SchLi|
=&l
Comporerts  # | Desciiption |
L} Caparcitor
Elq L 0P
1} Resistor
Placs Add Delete Edit S —— S CL AO
Aliases 2e 3 6
sid | vewe | Eat | GND A2
Fins [Name | Tupe [sopizrr... |~
—1 DA Fassive 1
-2z S Fassive 2
—3 05 Passhe 3
—4  GND Passive 4
5 A2 Passve 5
—6 Al Passive 6 < E— e ‘é
-7 40 Passive 7 3k Leve
—{8 VT Passive 8 Model # | Type | Lacation | Description
4 SOP127PBOIKI 758N Footpint SOP, 8.Leads, Body 5.034.0mm [mas), Fitch 1.27mm, IPC Medum Density
sdd || pelms | Eat |
Model / |Type | Deseription B
4,50, Foolprint S0P, & Leads. Body 5.0
sdd || Delee Edit
< » 5 Projects { Navigator So|_ AddFosipint |r|  Remove | Ed |

HADY:20 Giid10 |

System | Design Compiler | Help | SCH | Inshu

Note: To draw LM75 body, use rectangle. You can get this from Place>>Rectangle (P, R)

Library Component Properties 2ix]
Propett
. Parameters for LM 75 S0P
efaul
Dessgnator u? W visitle [ Locked | [visitle | Mame 7 [alue | Type
Comment LM 75 SOF| ~| # visible
< < > | Pat1/1 I Locked
Description [
Tope [etandard |
Library Link
Symbal Risference  [LM 75 50P
Graphical add. | menwe | Edi | AddesBue
Mods Homal = [ Lock Fins
Modeis for LM 75 SOF
T Show &1l Pins On Sheet [Evenif Hidden] Nama = + | Dssaiption
I Local Colors SOP127PBOE<175-BN = Footprint SO 8-Leads. Body 5.0x4.0mm (max. Pitch 1.27mm, IFC
Add.. |+ | Remave. Edit

Edit Pins

Cancel

SOP-8 and Mini SOP-8
_/

SDA — +V

SCL = — AO

0.S. AT

I
~ N N
w N ~ [04]

GND = — A2

DS012658-2
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105. After build all libraries, now it’s time to build your library becomes integrated library.

Ef

Praject

Go to Project>>Compile

Integrated Library QQQ.LibPkg (QQQ is your

integrated library name) (P, C) and confirmation window will appear, click OK to

continue.

Place Tools Reports  Window  Help

Compile Document Training, Schiib

2

Compile Integrated Library Integrated_Libraryl LibPkg ‘

Ldl s

106. After

Recompile Inkegrated Library Integrated_Library1,LibPka

Design Warkspace 3

Add Mew to Project »
Add Existing to Project...

Remove from Project. ..

Project Documents. . ChHal+0

Close Project Documents

Close Project

Show Differences. ..

Show Physical Differences. ..

Yersion Cankrol 3

Local History »

Project Packager...

FPGA Workspace Map. ..

Praject Options. .,

you compile, your new
integrated library will be automatically
installed on your library and ready to

use.
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Save all new and modified source schematic libraries?

Ok I Cancel |

Libraries w o
Libraries... | Search... | Flace |
|Integrated_LiI:urar_l,l1 IntLib ;[_I
§ El
Component Mame ! | Library | Foatprint

----- 1 F Capacitor

; Integrated  Capacitor
E_E Lk 75 50F Integrated SOP127F

----- Integrated R

3 components

R
R?
1 : p)
100K
Model Marme | Model Type | Source 2
?A Resistar S Footprint Training.PcbLib
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