DRC (default)
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Pads Top [ 10mil 25 [20mi

— Ioner [ 10mil 25 [20mi r
Bottom [ 10mil 25 [20mi
—‘ Vias outer [ 10mi [25 [ 20mil

j i mner [ 10mil [25 [20mi r
Micro Vias Outer [ 4mil [2s [ z0mil
Inner [ amil [2s [ z0mil

Restrings for pads and vias are defined in percent of the dril diameter (imited by Minand Manx). If the diameter of an actual pad or via would
resultin a larger restring, that value wil be used in the outer layers.

If the Diameter option is checked the actusl pad or vis ciameter will be tken into account in the inner layers, too.

Micro Vias are blng'vias that are exacty one laver dees izve 2 drl diameter that i smaller than the Minimum Dl value defined under

Select Cancel Apply




Table of Contents

Chapter 1 ¢ An overview of EAGLE Software. . .. ..... ...ttt it ii i i i i 12
Introduction . . ..o o e 12
What is EAGLE and what does it produce? .. ... . ... .. ... . ... 12

Chapter 2 e The EAGLE User Interface. . . . . . .. i i i ittt ittt s st e s s e ns 13
The EAGLE Control Panel . . ... . . e e 13

Library Summary . . ... .. e 14
Design Rules. . . . . oo e 16
User Language Programs and Scripts. . . . . . . .. .. 16
CAM J0DbS & v v i e 17
Projects . . o e e e 17
MeNU Bar . . o e 19
The Schematic Editor Window . . . . . . .ot e e 31
The Title Bar. . . . .. e 33
The Menu Toolbar . . ... 33
The Action Toolbar. . . . .. o oo 33
The Command Toolbar of the Schematic Editor. . .. ................... 35
Schematic Editor Menu Toolbar Sub-menus ... ........... ... ... ..... 38
Layout Editor. . . . oo e e e e e e e e 43
The Command Toolbar of The Layout Editor . . . . .......... ... . ... ... 44
Layout Editor Menu Toolbar . ... ... . e 46
The Library Editor Window . . . . . ... 49
The Library Editor Toolbars. . . ... ... . i 49
Library Sub-menu . . . ... o e 50
The Package Editing Mode . . . ... ... i 52
The Symbol Editing Mode. . . . .. .. e 52

The Device Editing mode . . . ... .. e 53



The CAM Processor Window . . . . oo ittt e e et e e e e e e e e e e e 54

Starting the CAM Processor . . .. ..ot e e e e e e 54
Loading or CreatingJob Files . . . . . . . . .. . e 56
Loading Board Files . . . . . . . oot 56
Setting Output Parameters. . . . . . ... . e 57
Starting OutpuUt. . . . . . o e 57

The Text Editor Window . . . . ..o oo e e e e 57
Chapter 3 e WorkingwWith EAGLE . . . .. .. ittt ittt ettt sttt i nn e 59
Command Input Alternatives and Navigating Around EAGLE. . . ................ 59
Icons for Commands . . . o v vt 59

Use of Mouse Buttons & Wheel . ... ...... .. ... .. i i 59
Function Keys . . . .. oo e e e e 62
Keyboard and Mouse Combinations. . . . .......... ... ... 63

Basic Screen FUNCLIONS. . . . . o oo e e 65
Context MEeNUS . ... o i e e e e s 66
Drag & DrOD .« o e e 67
Managing Grids and Units. . . .. . .. it e e 68
The Concept of Layers in EAGLE Drawings . . . . .. oo i i i i it i i e e e e a s 70
Forward&Back Annotation. . . . ... ... i e e 72
Configuring EAGLE. . . . . ..o e e e e 73
The eagle.scrFile . . .. ... e e 73

The eaglerc File. . . . . oo e s 75

EAGLE Project File . . . . .o oo e e e e e e 76
Configuration Menus & Commands . . . . ..ottt i it i i 76
Importing and Exporting Data within EAGLE. . . . .. ... ... . . i 83
Importing Data . . . .. ... .. e 83
Exporting Data . . . ... .o e 86
Naming of Objects in EAGLE . . . . . . . i e e e e 93
Name Length . . . . .. e 93

Forbidden and Special Characters . . . . . ... . . . e 93



Chapter 4 ¢ EAGLE Window Commands . ... ...t ouii vttt nnnnnrnnennnnnsnnnns 94

Commands for Changing Modes or Files. . . . ... ... i 94
Commands to Change the Screen Display and User Interface. . .. ............. 104
Commands for Editing Drawings or Libraries. . . . ... ... ... .. . . .. 130
Commands for Editing Boards. . . . . . ... it e e 200
Commands for Editing Schematics. . . . . ... . . i e 234
Commands for Editing Libraries. . . . .. .. . 253
Miscellaneous CommMands. . . . . v vttt e 272
Chapter 5 e Using EAGLE’s Library Manager & Editor. . . . . ........ ..o 294
Library and Component Management. . . . . . . ... it e 294
Overview of Defining a Complex Device or Component . .. ... .......covue... 295
Creating a new or use an existinglibrary . . .. ... ... ... ... ... ... 295
Creating the housing or packaging . ............c.inn. 295
Creating the logicsymbol. . . ... ... 297
Create the power supply symbol . . . ... ... . .. . . i i 298
Associating the Packages and Symbols to form a Deviceset. . ... ........ 299
Creatinga New Library. . . .. .o e e 300
Manipulating Existing Libraries . . . .. ... .. e 302
Manipulating Library Elements . . . ... ... 302
Copying Library Elements withina Library . . . ......... .. ... . . ... ... 303
Copying Library Elements between Libraries. . . ... .................. 305
Deleting and Renaming Library Elements. . . ........... ... ... . ... .. 308
Updating Packages in Libraries . . . ... ..ot e e 310
Creating New Components — ATutorial .. ... . . . . e 311
Creating the New Library . . . .. ..o s 312
Creating the ‘Quirkistor’ Component . . . . ... ... .. i 312
Creating the ‘Kunda Buffer’ Component. . . .. ......... .. ... . ... .. 325
Creating the ‘GizzyGate' Device . ... ... it i e 338
Labeling and Text Variables . . . .. ... ... i e e 352

Characteristics of Names . . . . . . ..o it e e e e e 352



Creating Package Variants . .. ... ... e 353

Use of the Addlevel & Swaplevel Parameters. . .. ... .. .. 355

The Addlevel parameter. . . ... oottt e 355

The Swaplevel parameter. . . ... .. 356

Multiple Pad to One Pin Connections . . . . ...t i it it e e e e e 357
Chapter 6 e Using EAGLE’s ROUTE command and Follow-Me router . . ............ 359
The ROUTE command . . . oo vttt e et e e e e e e s 359
ROUTE Parameters . . ... .. ettt e 359

The Snap FUNCHION. . . . o e e e 361

Using the ROUTE command to place wires (tracks) manually . . .. ........ 361

The Follow-me router. . . . .o e e e 362
Setting Options and configuring the router. . ... .................... 362

Setting routing parameters. . . . . ... . e e 363

Starting and using the Follow-me router .. ........... ... .. ... ..... 364

Chapter 7 e Using New EAGLE V7 Features. . . . . . vt i i i vt ittt i s s s e nnnnnnns 367
Autorouter Features. . . . . . . . .. e 367
Hierarchical Schematics in EAGLE . . . . . . . it 368
Working with the Hierarchical Schematics Elements . ................. 369

Using the Context Menu to edit modules from the Sheet toolbar. ... ... .. 373

Appendix 1 e Useful Industry References . . . . . . .. v ittt ittt e e 380
Standards in PCB design manufacture . . . . ... . ..ottt 380
Copper Foil in PCB Manufacture. . . . ... . i ettt 382
Thermal design of PCB TracCes . . . . . o v v ittt e e e e e et e e 382

Lead and Hole Sizes . . . . . oot e 398

Metric to Imperial ConVersion . . . . . .o it e e 402

Electrical Conductor Spacing. . . . . oo v it i e 403



Appendix 2 ¢ Common Component Packaging Specifications . . . ................ 405

SMD Resistor and Capacitor Packages . . . ... .. oo ittt i 405
Through -hole axial resistor packages . . . ... ... .. . i 406
Inductor Package Outlines . . . ... ... e 407
Standard Package Diode Outlines . .. ... ... i e e 408
Standard Package Microelectronic OQutlines. . . .. ... ... ... 411
Selection of Small Outline Transistor Packages . . .. ........... ... .. ... ... 416
Appendix 3 ¢ EAGLE User Language ReferenceManual . ...................... 424
Index of Figures and Illustrations . ........... ... nnnnnnens 597
Indexof Tables. . . . .. i it ittt et i et e i e 602

Alphabetical Index . .. ... i ittt e 603



The EAGLE Companion e An Advanced User’s Guide

Chapter 1 ¢ An overview of EAGLE Software

Introduction

This book; the ‘EAGLE Advanced User Guide’ provides the experienced EAGLE user with in-
sight into using some of the more advanced features of EAGLE software. It is not a guide to
teach the reader the basic concepts of EAGLE, nor does it discuss the ‘how to’ of the EAGLE
interface and the simpler operations and commands of the software. That is the purpose of
the author’s previous title ‘EAGLE V6.0 Getting Started Guide'.

This book is intended as an enduring document covering the more advanced modules, com-
mands, and functions which make up EAGLE. It is hoped that this book will sit on the desk
or the bookshelf of the EAGLE user, and provide a quick, succinct reference to assist with
more complex applications and uses of EAGLE - an ‘EAGLE User’s Companion’, if you like.

Any book of this type can not, by its nature, be exhaustive. This is principally due to the fact
that EAGLE software is continually evolving as CadSoftincorporates, as part of their normal
software development cycle, increased functionality within the application.

At the time of writing, the material in this book covers version 7 of the EAGLE software
suite.

What is EAGLE?

EAGLE stands for “Easily Applicable Graphical Layout Editor “; a professional-grade Com-
puter Aided Design (CAD) software package for the design and drafting of electronic circuit
schematics; and the design and fabrication of Printed Circuit Boards (PCBs).

EAGLE is a cross-platform application that can be used on Windows, Linux or Mac operating
systems, with minimal differences. It uses the default language of the operating system,
but can be configured to use other languages including; German, English, Hungarian, and
simplified Chinese.

EAGLE allows the user to create schematic and PCB drawings and then output all the re-
quired files required to enable a fabricator to manufacture PCBs to the required specifica-

tions and tolerances.

The reader should refer to the company’s websites for more information at:
www.CadSoftusa.com (English version) or www.CadSoft.de (German version).

e 12
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Chapter 2 ¢ The EAGLE User Interface
The EAGLE Control Panel

When EAGLE starts and opens the Control Panel (see Figure 2-1), which is the main focus
for the high level operations of EAGLE. It is EAGLE’s control center, and brings together the
management functionality of EAGLE into a single, unified interface.

The Control Panel’s presentation is similar to a file manager utility, in that it presents
‘panes’ to allow the manipulation of files via a familiar ‘tree -like’ display structure. In gen-
eral, the right hand panel displays a description, or more details, about the item selected
in the left hand pane.

Once the user has selected an item in the left hand pane, that item can be manipulated
through a set of menus. For example, a context menu is opened by Right-Clicking, with the
mouse, on an entry in the tree view. This allows the user to, depending on the object, carry
out a variety of actions (rename, copy, print, open, create new etc.).

The left pane tree structure provides a quick overview of the libraries, Design Rules, User
Language programs, Script files, CAM jobs and Projects.

Empty Project

£ avoucencie x|
EAGLE

sy Appicble GaphiclLayout dor

Figure 2-1: EAGLE Control Panel
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Library Summary

A Library is a file which contains detailed information and specifications about devices which
are available for use in both the Schematic and the PCB Layout Editor modules of EAGLE.

The user can quickly display the contents of a library by expanding any branch within the
‘Libraries’ tree. By doing this, the user can obtain a quick overview of the available devices
within a particular library. Libraries can also be manipulated and edited using commands
from within EAGLE.

If the user expands the Libraries entry in the left hand pane of the Control Panel, the user
can view the available libraries. In the Description field the user will see a brief description
of the contents (as in Figure 2-2). If a library is selected, the user will see more extensive
information about the library in the right hand pane of the Control Panel.

Control Panel - C:\EAGLE-7.1.0\projects\examples \arduino - EAGLE 7.1.0 Professional
Fie View Optons Window Help

Mame / | |Desmpmn I; CMOS Logic Devices, 4000 Series
[ Libraries Libraries

W elskiro Libraries for Electrical Schematics
W clement1a Libraries from element 14 *Motorola CMOS { OGIC DATA; book, 02/88, DL131REV 1
*http: /fww. elesp.com

« http:/ fww.intersil.com

« http:/fwwwIs3c.com. bwfproduct/1/COMOS. html

Based on the following sources:

Logic D
x Series Devices

advanced-test-technalogies.lbr
agilent-technalogies. lbr
allegro.lbr

dlters-cycone ILIbr

Advanced Test Technologies - Phoerix, Arizana USA
Agient Technologies

Allegro MicroSystems, Inc

ALTERA Cydlone I FPGA

. Created by lbrarian@cadsoft.de
45%¢.lbr ® (CMOS Logic Devices, 4500 Series

Faacdogic.lbr ® TTL Logic Devices, 74AC11xx and 74AC 16xx Series

74tt-din.lbr ® TTL Devices with DIN Symbals

Faxx-eu.lbr ® TTL Devices, 74xx Series with European Symbols

Taocdittie-de.lbr ® Single and Dual Gates Family, US symbols

T4ocittie-us.lbr ® Single and Dual Gates Family, US symbols

Foc-us.lbr ® TTL Devices, 74xx Series with US Symbols -
75baclbr ® 7500x Series Devices

L]

.

L]

L]

Figure 2-2: Libraries with description
Further, if the user then expands a library entry, the contents will be displayed together

with a short description of each element. Devices and Packages are marked with a small
icon; as in the left hand pane of Figure 2-3.
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Fie View Optons Window Help

=2 | [oescipton [=1] 78200
B 740cus.br & TTL Devices, 74xx Series with US Symbols
7430 Quad 2-nput NAND gate Quad 2-nput HAND gate
3 74701 Quad 2-nput NAND gate, open colector
702 Quad 24nput NOR gate:
7403 Quad 2-nput NAND gate, open collctor output
i 74704 Hex INVERTER
= 74705 Hex INVERTER, open colector
74706 Hex INVERTER, open colector high-voltage output
3 74%07 Hex BUFFER, open collector high-voltage output
74%08 Quad 2-input AND gate A uf
74700 Quad 2nput AND gate, open callector ‘ 3
7410 Trile 3nput NAND gate:
74711 Triple 3-nput AND gate e
712 Trile 3-nput NAND gate, open collector " Dual Tn Line Fackege
1 Dual +rput NAND schmitt trigger g
714 Hex schmitt rigger INVERTER 8
7415 “Trile 34nput AND gate, open coliector
¥ 7416 Hex INVERTER, open colctor, high-voltage e SVALUE
7417 Hex INVERTER, open colector, high-voltage
= 7419 Hex schmitt trigger INVERTER
& 74720 Dual 4-nput NAND gate
74721 Dual 4input AND gate
72 Dual 44nput NAND gate, apen collector
74525 Dual +input NOR gate, strobe
74726 Quad 2-input hgh voltage interface NAND gate: Package Description
& 7427 Triple 3input NOR gate 7445000 s014 Smal Outine packege 150 mi
8-t NAND gote T4ALS00FC Lccz Leadless Chip Carrier Ceramic Package
o 2ot OF gate TaALS00N oIL1+ Dual In Line Package
73A5000 s014 Smal Outine package 150 mi
Quad 2:nput NOR buffer, open colector T4AS00FK Lec20 Leadless Chip Carrier Ceramic Package
Qued 2-nput NOR gate 74AS00N DRLi4 Dual In Line Package
Quad 2-nput NAND buffer 745000 so4 Smal Outine package 150 mi
Quad 24nput NAND buffer, open collector TALS00FK Lcc2o Leadeess Chip Carrier Ceramic Package
4ine to 10-iine DECODER (1-0f-10) 74.500N DILi4 Dual In Line Package
BCD to decimal DECODER /DRIVER 745000 s014 Smal Outine package 150 mil
BCD to seven segment DECODER DRIVER, open collector ZAS00FK Loc2 Leadless Chip Carrir Ceramic Package
BCD to seven segment DECODER DRIVER. 75000 DIL14 Dual In Line Package
BCD to seven segment DECODER DRIVER. 74000 so14 Small Outine package 150 mi
BCD to seven segment DECODER DRIVER, open collector Za00FK Lccao Leadless Chip Carrier Ceramic Package
Dual 2-nide 2 400N oIL14 Dusl I L Packsos

Figure 2-3: Libraries’ Devices and packages

If one selects, for example, a Device; the description of the Device and a graphical repre-
sentation of it appears in the right hand pane. The available Package and technology vari-

ants are also listed.

If one clicks onto one of the Package versions, the Package preview shown in the right hand
pane will also change accordingly (see Figure 2-4).

\projects\examples\ardu

Fie \View Options Window _Help

/| |pesaription

[=I] 74700

Bl 74ocustbr

® T Devices, 7-ox Series ith US Symbols
Quad ZinpUt NAND gate
Quad 2input NAND gate, open callector
Quad 24nput NOR gate
Quad 24nput NAND gate, open collector output
Hex INVERTER
Hex INVERTER, open collector
Hex INVERTER, open collctor high-voltage output
Hex BUFFER, open collector high-voltage output
Quad 2input AND gate
Quad 2input AND gate, open collector
Triple 34nput NAND gate
Triple 3-nput AND gate:
Triple 34nput NAND gate, open collector
Dusl 44nput NAND schmitt trigger
Hex schmitt trigger INVERTER
Triple 34nput AND gate, open collector
Hex INVERTER, open collctor, high-valtage
Hex INVERTER, open collector, high-voltage
Hex schmitt trigger INVERTER
Dusl 44nput NAND gate
Dual 4-nput AND gate
Dual 4input NAND gate, open collector
Dual 4input NOR gate, strobe
Quad 2input high voltage interface NAND gate
Triple 34nput NOR gate
S4nput NAND gate
Quad 2input OR gate
Quad 2input NOR buffer, open callector
Quad 2input NOR gate
Quad Z4nput NAND buffer
Quad Z4nput NAND buffer, open collector
4ine to 10-ine DECODER (1-0f-10)
BCD to decmal DECCDER [DRIVER
BCD to seven segment DECODER DRIVER, open collector
BCD to seven segment DECODER DRIVER
BCD to seven segment DECODER DRIVER
BCD to seven segment DECODER/DRIVER, open collector
Duzl 2-wide 2:nput AND OR INVERTER gate (one gate expa

Quad 2input NAND gate

SUALUE

A =]
ED

>NAME
>VALUE
10mm
Leadless Chip Carrier
Ceramic Package
=VALUE
Package Description
s014 Small Outine package 150 mi
Lccao Leadless Chip Carrier Ceramic Package
D14 Duel In Line Package
so14 Small Outine package 150 mi
Lccao Leadless Chip Carrier Ceramic Package
oI 14 Dual In Line Package
5014 Small Qutine package 150 mi
Lccao Leadless Chip Carrier Ceramic Package
DRLi4 Dual In Line Package
5014 Small Outine package 150 mi
Lcc20 Leadless Chip Carrier Ceramic Package
DI+ Dual In Line Package
s014 Small Outine package 150 mi
Lccao Leadless Chip Carrier Ceramic Package
L4 Dual In Line Package

Figure 2-4: Libraries’ alternative Device packages
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The INFO Command displays the properties of the selected object. The name of the object
may also be used as a parameter in the command line. Some of the properties of the selected
object can be altered in this dialog.

The SHOW Command highlights the object selected with the mouse Left-Click. In case of ob-
jects that consist of more than one part, like elements with several gates or nets that spread
over several sheets, the window will highlight all elements.

The DISPLAY command allows the user to select and deselect the layers to be displayed in the
current drawing.

MARK Command allows the user to define the new origin for the coordinate display, relative to
the drawing Datum point. Relative coordinates (R x-value y-value) and polar values (P radius
angle) are shown in addition to absolute coordinates in the coordinate display box.

The MOVE Command allows the user to move and rotate any visible object or Group.

The COPY Command permits the copying of devices, components, Nets, Busses and Groups.

MIRROR Command transforms an object into its horizontal mirror image equivalent.

The ROTATE Command allows the use to rotate the orientation of an element or group, by 90
degrees.

Figure 2-35 — Schematic Editor command toolbar
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The GROUP Command allows for a selection of devices to be associated and managed together, such that they
may be manipulated using subsequent commands.

CHANGE Command enables the user to alter the Properties of the current drawing; or of an object. (See the INFO
Command).

PASTE Command inserts objects from the clipboard buffer into the drawing

DELETE Command allows deletion of a visible device or group.

ADD Command permits adding/inserting device elements from a pre-selected Library.

PINSWAP Command swaps two nets connected to equivalent pins of a Device, that have the same defined Swap-
level.

REPLACE Command replaces a device or component with another from any Library.

GATESWAP Command Swaps two equivalent Gates of a Device that have the same defined Swaplevel.

NAME Command allows the user to create or change the name of Devices, Nets or Buses.

VALUE Command allows the user to create or change the value of devices.

SMASH Command separates the name, value and any attribute texts from a Device, allowing them to be manipu-
lated individually.

MITER Command allows the user to round off or bevel the joints of Wires, Nets, Buses and Polygon contours.

SPLIT Command inserts an angle joint into a Wire or Net.

INVOKE Command allows the user to fetch & add individual Symbols (Gates) from Devices that consist of more
than one Symbol (Gate). The command also allows the fetching and adding of a Gate from a Device which is
located on another sheet.

The WIRE Command is used to draw a line (WIRE is used to define electrical connections in the Layout Editor).

The TEXT Command is used to place text within the drawing.

CIRCLE Command is used to draw a circular line within a drawing.

ARC Command is used to draw an arc, or partial circle, within a drawing
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Chapter 3 ¢ Working with EAGLE

Command Input Alternatives and Navigating Around EAGLE
Icons for Commands

Within each Window of EAGLE there are many graphical icons. Icons appear in menus and
toolbars; and typically represent, and may substitute, an EAGLE Command (which could be
entered via the Command Line). Many of EAGLE’'s Command icons are shown in the ‘Tool-
bar’ sections outlined earlier in this book.

The first action in using an icon is to activate the corresponding command. These may be:
Left-Click on an icon and the user will typically invoke the corresponding Command.

The next action for a Command is usually displayed in the Status Bar at the bottom, left
hand corner of the Window display.

Right-Click on an icon, or a component, and EAGLE typically activates the associated Context
Menu.

Use of Mouse Buttons & Wheel

Left Mouse Button
The left mouse button is generally used to select, draw or place objects.

Mouse Wheel

The user may zoom in and out on a drawing, whilst inside an editor window, by scrolling
the mouse wheel. The mouse wheel usually doubles as a Center Mouse Button. The option
setting ‘Mouse wheel zoom’ determines the zoom factor for each ‘step’ of the mouse rota-
tion. (refer to the Options User Interface)

Center Mouse Button

Using the center mouse button changes the current layer of, or mirrors, the object currently
attached to the mouse cursor during an active command.
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Table 3-1 lists the commands’ functionality and response when used with the center mouse
button:

Mirror Part Change Active Layer

ADD ARC
COPY CIRCLE
INVOKE (mirror gate) LABEL
MOVE (mirror object or group) POLYGON
PASTE (mirror group) RECT
ROUTE
SMD
TEXT
WIRE

Table 3-1: Command actions for center mouse button

The center mouse button may also be used to Click&Drag a drawing i.e. it will pan the draw-
ing within the editor window.

Right Mouse Button
The right mouse button is mostly used to select a group, rotate objects attached to the
mouse cursor, change wire bend styles and several other command specific functions.

If an object is selected with the right mouse button, then a context-specific menu is dis-
played. The menu contains commands which may be used, and that apply to this object.

If a group has been selected and there is currently a command active that can be applied
to a group, then using the right mouse button will invoke a context-specific menu that will

contain an entry for this group.

Table 3-2 lists the command with which the user may use the Right Mouse Button, together
with the command action response to this.
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Command Right Mouse Action Response

‘Change’ Commands
ARC change direction of arc
BUS change wire bend
CHANGE apply change to group
NET change wire bend
POLYGON change wire bend
ROUTE change wire bend
SPLIT change wire bend
WIRE change wire bend
‘Rotate’ Commands
ADD rotate part
INVOKE rotate gate
LABEL rotate label
PAD rotate pad
PASTE rotate group
PIN rotate pin
ROTATE rotate group
SMD rotate SMD
TEXT rotate text
MOVE rotate object
‘Group’ Commands
DELETE delete group
GROUP close polygon
MIRROR mirror group
MOVE select group
RIPUP ripup group

Table 3-2: Command actions for Right Mouse Button
Selecting objects in densely populated areas
When the user tries to select an object at a position where several objects are placed close
together, a four way arrow and the question;
Select highlighted object? (left=yes, right=next, ESC=cancel)

will be displayed, indicating that the user may now choose one of the following:

Right-Click  will switch to the next object;
Left-Click will select the highlighted object;

[Esc
N will cancel the selection procedure.

If the original selection was done with the right mouse button, a context specific popup
menu will be displayed. This menu applies to the first selected object, and contains Next as
the first entry. Repeatedly Left-Clicking on this entry will cycle through the objects within
the selection radius.
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EAGLE Project File

When a new project is created (for example, from the Control Panel Menu File > New [>
Project) a directory is created in the Projects branch of the tree view. Further, the eagle.epf
configuration file (Project File) is automatically created in that project directory.

The Project File stores the following information about a project:

1. changes to object properties that are made with the CHANGE command during editing;

2. the contents of the Width, Diameter, and Size menus;

3. the libraries in use for this project;

4. the position and contents of the active windows at the time the program is closed.
(This assumes that the Automatically save project file option under Options > Backup
in the Control Panel is active. This state will be recreated the next time the program
starts.)

Configuration Menus & Commands

Most of the options within EAGLE are set by means of the Options menus within the indi-

vidual EAGLE editor window.

The Control Panel allows settings to be configured for Directories, file Backup and the visual

appearance of the editor window (User interface and Windows Positions). These options are
described in the earlier section of the book titled; ‘Options Menu’.

The Options Menu

Using the Options > User interface settings it is possible to select the icon-based menu or
a configurable text menu, the latter being one of the most powerful methods of configur-
ing EAGLE. Specifically, it is possible to construct custom menus, comprising a hierarchical
structure of text items and associated icons, by using the MENU command within a script
file.

The User interface dialog is shown in Figure 3-7
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H user interface
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Figure 3-7: User interface dialog

The Options menu in the editor windows of schematic diagrams, layouts and libraries, con-
tains two other entries: the Assign and Set items.

The ASSIGN command alters and displays the assignment of the function keys. This was
discussed previously in the section titled:

Selecting objects in densely populated areas
When the user tries to select an object at a position where several objects are placed close
together, a four way arrow and the question;
Select highlighted object? (left=yes, right=next, ESC=cancel)
will be displayed, indicating that the user may now choose one of the following:

Right-Click  will switch to the next object;

Left-Click will select the highlighted object;

will cancel the selection procedure.
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If the original selection was done with the right mouse button, a context specific popup
menu will be displayed. This menu applies to the first selected object, and contains Next as
the first entry. Repeatedly Left-Clicking on this entry will cycle through the objects within
the selection radius.

The selection radius may be defined using the command:
SET Select_Factor select_radius command.

Overall EAGLE parameters are altered with the SET command. These can be invoked using
SET from the command line or from the Options [> Set... menu option. In either case, these
invoke the dialog shown in Figure 3-8.

EE x
Colors | DRC | Drill | Miscl
Grid
Palette Dots  Lines

Black background !l !l _l ¥ Use alpha blending
White background _l !l __Jl
Colored background !l !l !l

Cancel

Figure 3-8: Options Settings dialog
Setting Colors

The first tab in the Options Settings Dialog is the Colors tab. This allows the user to set
colors for the layers and background of a drawing as well as for its grid lines or dots.
EAGLE offers three color palettes. These are for black, white and colored backgrounds. Left-
Clicking on any of these 3 palette icons activates the Color Palette Configuration Dialog of
Figure 3-9.

It can be seen that each palette allows a maximum of 64 color entries, which can be con-

figured to any RGB or Alpha channel value. This can be seen in the ‘grid” of color boxes in
the Color dialog.
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Figure 3-9: Color palette configuration dialog

By default EAGLE uses the first 16 values (entries 0..15) in the palette; eight colors fol-
lowed by a further eight ‘so-called’ highlight colors. The first entry of the palette determines
the background color. However, in the white palette, the background color is locked, since
printed output is normally made on white paper. A color of the palette at position x can be
given the corresponding highlight color at position x+8.

The user may define a new color by selecting an undesignated box in the matrix and then
adjust the color in two ways:

i. using the color selection area and the saturation bar to the right of the matrix;

ii. entering values for Red, Green, Blue , Hue, Sat, Val and Alpha channel directly into the
numbered data windows.

The Alpha channel determines the transparency of the color. (The value 0 means the color
is totally transparent (invisible), the maximum value 255 means the color is opaque). For
printouts the value of the alpha channel should be set to 255 for each color. The alpha value
is ignored when using a black background.

Older versions of EAGLE did not use the current technique of mixing colors using an OR
function. To turn off the newer functionality, uncheck the Use alpha blending check box.
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Chapter 4 ¢« EAGLE Window Commands

This section of the book describes the most commonly used commands of EAGLE; and is
grouped in the context of how the command is used within the application. These com-
mands will normally be entered on the command line of the user interface; however some
commands may be activated via a menu item or icon.

Author’s Note: Some material in this chapter is taken directly from a number of EAGLE
documentation sources. This has been done in order present this information in a more
convenient, accessible and integrated form; and to relate it contextually to illustrated user
actions.

The author acknowledges that full ownership and rights of this material reside with Cad-
SoftComputer GmbH.

Commands for Changing Modes or Files

This section discusses the most frequently used file manipulation commands. They apply to
all EAGLE modules, except where indicated.

OPEN

Function
Opens a library for editing.

Syntax
OPEN library_name

See also CLOSE, USE, EDIT, SCRIPT

The OPEN command is used to open an existing library or create a new library. Once the
library has been opened or created, an existing or new symbol, device, or package may be
edited.

This command is mainly used in script files.

Examples
The command:

OPEN linear

would open the library ‘linear.lbr’ in a new window.
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Commands to Change the Screen Display and User Interface

ASSIGN

Function
Modify key assignments.

Syntax

ASSIGN

ASSIGN function_key command..;
ASSIGN function_key;
function_key = modifier+key

The options are as follows:

modifier any combination of S (Shift), C (Control), A (Alt) and 3@ (Cmd, Mac OS X only)
key representations of keys in the ranges; F1..F12, A-Z, 0-9, BS (Backspace)

If key is one of A-Z or 0-9, the modifier must contain at least A, C or M.

The 3:6 modifier is only available on Mac OS X.
See also SCRIPT, KeyboardandMouse
The ASSIGN command can be used to define the meaning of the function keys F1 through
F12, the letter keys A thru Z, the (upper) digit keys 0 thru 9 and the backspace key (each

also in combination with modifier keys).

Keys can be assigned a single command, or significantly, multiple commands. The com-
mand sequence to be assigned should be enclosed in apostrophes.

If assignmed to a letter key together with the modifier A, (e.g. Alt+F), a corresponding
hotkey from the pulldown menu will no longer be available.

To remove an assignment from a key, the user may enter the ASSIGN command with only
the function_key code, omitting the command.

Note: any special operating system function assigned to a function key, will be overwritten

by the ASSIGN command (depending on the operating system, ASSIGN may not be able to
overwrite certain function keys).
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The ASSIGN command without parameters displays the present key assignments in a dia-
log, as shown in Figure 41, which allows the user to modify these settings.

The values assigned to function keys may also be viewed from within a Schematic or PCB

Layout Window by using the sub-menu: Options [> Assign, again, activating the dialog

show in Figure 4-1.

H H
Shift+Alt+BS
Shift+Ctrl+C
Ctrl+D
Cirl+E
Shift+Ctrl4+E
Cirl+F

Cirl+I
Shift+Ctrl+1
Cirl+M
Alt+M
Shift+Ctrl+M
Shift+Ctrl+F
Alt+5
Shift+Ctrl+5
Cirl+T
Shift+Ctrl+v
Ctrl+w
Cirl+X
Cirl+Y
Ctrl+Z

Redo

Copy
Delete
Errors

Erc

Run find.ulp
Window;
Window fit
Window 2
Window 0.5
Window (@);
Grid;

Mowve

Split

Group

Info

Invoke
MOVE

MNet

Mame
Palygon
STOP
Smash

Text

Value

Wire

r
REDO
UMDO

oK I Mew Change Del

Cancel

Figure 4-1: function key assignment dialog
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Chapter 5 ¢ Using EAGLE’s Library Manager & Editor

The EAGLE application is supplied with a large number of library files containing compo-
nents ranging from small surface mount devices through to large board mounted hardware
(like connectors and sockets). This can be seen simply by expanding the tree view of the
‘Libraries’ entry of the EAGLE Control Panel.

As the user develops a circuit and realizes this design in the schematic and PCB layout
respectively, components are accessed from the appropriate libraries and inserted into the
(schematic or layout) drawing. The target drawing file will then contain all necessary in-
formation about those included components. This precludes the need to distribute libraries
when sending the drawings to reviewers or to a PCB fabricator.

EAGLEprovidesapowerfuleditorforcreatingandmanipulatingcomponentsandtheirconstructs
(i.e. Package, Symbol and Device).

Library and Component Management

EAGLE’s Library Editor enables the user to manage libraries, parts and components in or-
der to tailor the application to most needs, or conversely, to create a specific library for a
particular project environment.

A library contains the basic elements of an electronic/electrical component, which comprise
the following:

e Package: the footprint of the component when used in the layout drawing

e Symbol: the representation of the functional description of the component which is used
in the schematic drawing

e Device the real component, consisting of a combination of symbols and packages

The Library Editor allows the user to create, copy, edit and delete any library elements
within any library.

For example, elements may be created from nothing, or they may be copied from an exist-
ing combination of elements to create a wholly new component. Therefore all elements may
be freely manipulated with the Library Editor.

This can be done from the Library Editor window by Left-Clicking -» (on the left-hand side

of the window), which will open the component Edit window (as shown in Figure 5-1). It is
from here that Packages, Symbols and Devices may be edited and created.
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Figure 5-1: the component Edit window

Overview of Defining a Complex Device or Component

Using a combination of EAGLE’s functionality; the Library Manager and the Package and
Symbol Editors, it is possible to construct complex components for use in PCB design.

Initially we will outline here, a summary of the steps required to create a new component
for inclusion into a library:

Creating a new or use an existing library

The user may choose to

i. create a new library using File > New > Library from the menu toolbar in the EAGLE
Control Panel.

or

ii. expand an existing library using File > Open > Library from the menu toolbar in the
EAGLE Control Panel (or alternatively use the context menu within the Control Panel’s
tree view).

Creating the housing or packaging

The next step is to create the package or housing for the new component. This may be

copied into the open library, from another library, using EAGLE’s COPY command or by
Drag&Drop from the Control Panel.
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However, if the package does not exist, the user might need to create their own package
library element. In general there exists two major types of packages: pinleaded and SMD
(surface mount devices). Of course as advances are made in the component packaging
industry, other types of packaging technologies will emerge.

The overall process of creating a package is similar to both types of connection. In general,
the basic stages for package construction are:

1~0
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Edit package
Open the package Editor and create a new package within the dialog,
naming it accordingly.

Set the grid parameters

Set the appropriate grid parameters for the package. These are deter-
mined by the type of package (e.g. 0.1 inch for DIL packages). It is
advised to set an alternative grid in another linear measure (e.g. inches
with alternative millimeters).

Place the Pins/SMD Pads

Using the Pad or Pin command place the pins/pads according to the
specifications in the package datasheet. Select the appropriate param-
eters/options for each contact type (i.e. diameter, shape, orientation etc.
for Pads; x_width, y_width, roundness etc. for SMD pads).

Name the Pins/Pads

EAGLE normally automatically names Pins/Pads as they are placed. This
can be turned on or off and can be set by Options > Set > Misc menu
and choosing the Display pad names option.

Draw the Silk Screen

The silk screen is important insofar as it is the visible indicator to the PCB
fabricator and user of the board, as to package placements on the board.
Care should be taken to avoid screening over potential solder areas.
The silk screen is normally created in the print layer21, tPlace ; although
other silk screening may be placed in layer 51, tdcou for additional docu-
mentation purposes.
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Figure 5-25: the completed QUIRKISTOR Device
Creating the ‘Kunda Buffer’ Component
The ‘Kunda Buffer’ is an analogue component with buffering (time delay) characteristics.

It has a single input and 4 in-line outputs and comes in 2 standard packages: SOIC8 and
DILS.

The first step is to define the packages for this device. It is a small-signal, linear, analogue,
low-power device and can be housed in a range of packages. This example will use the pre-
existing specifications, ‘so1cg’ and ‘pIL8’, from the library ‘ref-packages.lbr’.

Step 1 - Copy the packages to the new library

As described previously, the user may copy the package to the new library, or use the fol-
lowing method:

i. Open the library ‘new_test_library.lbr’ (our nominated target library)

ii. From the command line in the new library, copy the first Package using the command:

COPY SOIC8@ref-packages.lbr
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This will copy/insert the Package specifications into the new library, the new window
appearing as in Figure 5-26.

" 1 Library - G\EAGLE-7.1.0\lbr\AUG.Ibr (SOICB.pac) - EAGLE 7.1.0 Prof al = IEIIE'
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Figure 5-26: copied SOIC8 package

iii. Save the library by using File > Save, ctr1-s or Left-Click E

iv. Again, from the command line in the new library, copy the second Package using the
command:

COPY DIL08@ref-packages.lbr

These Package specifications will also be copied into the new library, the new window
appearing as in Figure 5-27.
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Figure 5-27: copied DILO8 package

v. Again, save the library by using File > Save, ctr1-s or Left-Click E

The user can check that the packages have been added to the library by using the Edit Package

L
icon (Left-Click %),

Step 2 - Create a new Symbol
In this step the user will create a new Symbol (the ‘Kunda Buffer’) and add it to the library.
The Symbol is illustrated in Figure 5-28.
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Chapter 6 ¢ Using EAGLE’'s ROUTE command and
Follow-Me router

The EAGLE application provides the user with the ability to perform the routing of tracks
automatically (using the Autorouter); manually by using the ROUTE command alone, or
with the additional functionality of the ‘follow-me’ router.

The ROUTE command

This section discusses the application of the ROUTE command, which is activated by

Left-Clicking on .

Upon activation, the command’s parameter toolbar is displayed (as shown in Figure 6-1).
These parameters can be set prior to the commencement of routing a track (or trace); or
dynamically, while the routing is in progress.

ROUTE Parameters
The ROUTE parameter toolbar is shown in Figure 6-1. The toolbar encompasses a number of

parameters which determine how the command behaves. They are Grid, Layer, Wire Bend Style,
Miter Radius, Miter Style, Wire Width, Via Shape, Via Diameter and Drill Diameter.

| B [l sseoteom S| |/ /A /T oS 1 T

Radius:[ 0 =7 7 | widtro.0i6 =]| 8 © © |Diameterfauto |¥] brillf 0.02362205 7]

Figure 6-1: ROUTE parameter toolbar (split)

The parameters : Grid, Layer, Wire Bend Style, Miter Radius, Miter Style & Wire Width have the
same functionality as described for the WIRE command.

The parameters : Via Shape, Diameter and Drill have the same functionality as described for
the VIA command.

The route layer

The initial layer of a track is generally determined by the object from which the selected
airwire starts i.e. the track adopts the currently selected layer if the object is in it, otherwise
another layer of the commencement object will be adopted.

The Center-click mouse action may be used to change the track layer.
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The wire width and via parameters

When selecting an airwire for routing , the wire width is determined by the setting in the
Design Rules and the net class of the selected signal and the status of the flag Options >
Set > Misc I> Auto set route width and drill. This is shown in Figure 6-2 . If this is set off (i.e.
unchecked) the user is able to manually set the wire width from the drop-down menu in the
parameter toolbar. Otherwise, if set on (i.e. checked), the width is automatically calculated
and set. This option also controls the via Diameter and Drill parameters.

The width of an airwire that starts at an already existing track, may be automatically set

to that track’s width by using the key/mouse combination Shift+Left-Click before selecting
the airwire.

Esettngs x|

Colors | DRC | Drl  Misc |

v Beep Min. visible text size |3 pixel
¥ Check connects Min. visible grid size I 5 pinel
v Undao Catch factor I 5 £
¥ Cptimizing Select factor |2 %
¥ Ratsnest processes palygons  Snap length I 20mil
¥ Display pad names ¥ref label format I YeF %ol %65, eC %R
¥ Auto end net and bus ¥ref part format Ij%s. T
¥ Auto set junction Display mode
V¥ Auto set route width and drill " Mo drills

{+ Real

; Cancel |

Figure 6-2: Options settings
The user can select a different wire trace width, while the airwire is attached to the cursor,
by using the relevant SET command from the keyboard. The most recent track segment will

be rerouted with the new width. e.g. SET width 25

The same comments apply to the via parameters (i.e. those displayed in the toolbar).
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Chapter 7 ¢ Using New EAGLE V7 Features

Autorouter Features

In V7 of EAGLE, enhancements to the Autorouter module allow it to support the calculation
of multiple autorouter jobs at a time, and for it to use multicore processors.

The enhanced features incorporate some new setup options including; the automatic choice
of the routing grid, or automatically determining the preferred directions in the signal lay-
ers. The setting for effort determines the number of calculated routing jobs. Each of the
proposed jobs can be customized.

Additionally, a new capability allows the user to select the socalled “TopRouter” as a kind
of prerouter. It functions with a new gridless algorithm which first tries to establish the
trace connections, and then uses the classic EAGLE Autorouter for optimization. By way
of example, Figure 7-1 shows a sample PCB which has been routed without selecting the
TopRouter capability, while Figure 7-2 shows exactly the same layout using the AutoRouter
with the TopRouter capability selected.

This section does not discuss the Autorouter functionality, since it is already comprehen-
sively explained in the EAGLE V7 Manual (see Chapter 7 - The Autorouter).

Figure 7-1: Sample PCB Layout executing the Autorouter without using the TopRouter
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Figure 7-2: Sample PCB Layout executing the Autorouter and using the TopRoute

Hierarchical Schematics in EAGLE

One of the new features of EAGLE V7 is the ability to create a structured schematic, orga-
nized in a hierarchical form. It achieves this by using sub-units called ‘Modules’ and their
functional interfaces called ‘Ports’. The hierarchy can have any depth. The resultant PCB
layout is comparable to the layout generated from a non- hierarchical schematic of the
same design.

Figure 7-3 illustrates a project schematic which has been constructed using this hier-
archical method. A brief examination of this project shows that it differs from a normal
schematic diagram. It consists mainly of ‘blocks’, which are interconnected via nets at the
interface points. In fact, the ‘blocks’ are examples (instances) of EAGLE Modules which
have Ports for the interconnection of Nets (their behavior is somewhat similar to that of
Pins).

Modules are schematics, represented by a ‘block’ in the higher level schematic diagram of
the circuit. These blocks represent instances of the constituent circuit within the complete
design and may be used repeatedly within that design. These can be seen in the Sheet
toolbar of the main Schematic Editor window (see the left hand side of Figure 7-3).

Ports allow for the interconnection of Modules at the main circuit diagram, or at some other

level i.e. schematics which make up a Module may themselves contain Modules. The depth
of the diagram hierarchy may be arbitrarily deep.
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So, in the top level circuit diagram of the Project, the Modules (instances) use a network
(of Nets or simple Buses) to interconnect via Ports. A Port therefore serves as an interface
for the nets within a module to the outside world (or the next level ‘up’ in the hierarchy)
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Figure 7-3: Editor window displaying a hierarchical schematic project
Working with the Hierarchical Schematics Elements

This section will illustrate the features and methods of working with the basic elements of
the new hierarchical structure of EAGLE V7. The schematic in Figure 7-3 will serve as a
reference for some following examples.

It is assumed that the reader has a working knowledge of EAGLE, in particular; how to cre-
ate schematic diagrams with the Schematic Editor module of the EAGLE software.

For the purposes of this example, we assume that a new, blank schematic has been cre-
ated. This will be used to illustrate how to work with the various elements of the hierarchical
structure functionality.

Working with Modules

As stated previously, Modules are a building block of the hierarchical schematic drawing. In
this section the process of creating, editing and deleting a Module will be illustrated.
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Appendix 1 ¢ Useful Industry References

This Appendix brings together a collection of data from diverse sources to serve as a con-
venient reference point for the reader.

Some of this data is extracted from industry standards and presented in a form which is
more useable and/or does not breach any intellectual property rights.

Standards in PCB design manufacture

The Association Connecting Electronics Industries (known as IPC - see www.ipc.org) is
the pre-eminent industry body for reference in design, production and manufacturing of
printed circuit boards in all their forms. This body, among other things, produces standards

to which manufacturers refer, when consistency and quality assurance are essential.

The following page presents a ‘road map’ summary of the standards documents produced
by the IPC. Some of these standards are referenced in sections of this book.

e 380



Appendix 2 ¢ Common Component Packaging Specifications

Appendix 2 ¢ Common Component Packaging
Specifications

This appendix is intended to provide guidance to parameter packaging and dimensions of
some of the more commonly available components. The contents is by no means exhaus-
tive; rather it is simply illustrative of the extent and variety of global component stock,
which exceeds many tens of thousands, and grows daily.

The specifications cited in this appendix give an indication of the dimensions of common
components. Whenever the exact size needs to be known, the user should always check the
manufacturer’s datasheet. All measurements are in millimeters, except where otherwise
stated.

SMD Resistor and Capacitor Packages

Small surface mounted resistors and capacitors share, at some level, a common set of
packaging specifications. These have been defined by the Electronic Industries Alliance
(EIA) and have been adopted widely in industry. Figure A2-1 provides a comparison of the
sizes of these respective packages.

Metric Imperial

comparison code code comparison

01x01mm 0402 - 01005 615001in
0603 - 0201 (10x10 mils)
1005 - 0402
1608 = 0603

oY 2012 = 0805 |
Lkmm 0.1x0.1in

2520 M 1008  (100x100 mils)
3216 = 1206

3225 @ 1210
4516 == 1806

4532z I 1812

. 5025 HE 2010

101 cn 6332 I 2512
Actual 0.5x0.5in

size (500x500 mils)

Source: Wikipedia
Figure A2-1 Comparison of Case Dimensions of common EIA SMD packages

The nominal packaging dimensions and the Land Pattern for EAGLE for these devices, are
given in Table A3-1.
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Source PCB Libraries, CadSoftComputer GmbH

Figure A2-2 Dimensions & EAGLE Land Pattern for EIA SMD packages

Case Designator Length (L) Width (W) Height (H)
Imperial Metric inch inch inch

0201 0603 0.024 0.6 0.012 0.3 0.01 0.25
0402 1005 0.04 1.0 0.02 0.5 0.014 0.35
0603 1608 0.06 1.55 0.03 0.85 0.018 0.45
0805 2012 0.08 2.0 0.05 1.2 0.018 0.45
1206 3216 0.12 3.2 0.06 1.6 0.022 0.55
1210 3225 0.12 3.2 0.10 2.5 0.022 0.55
1218 3246 0.12 3.2 0.18 4.6 0.022 0.55
2010 5025 0.20 5.0 0.10 2.5 0.024 0.6
2512 6332 0.25 6.3 0.12 3.2 0.024 0.6

Table A2-1 - Case dimensions for some common EIA SMD packages

Through-hole axial resistor packages

The dimension of through-hole axial resistors is standardized as are SMD resistors pack-
ages. As a result their specifications differ with each manufacturer, power rating and type
of resistor (i.e. carbon composition, wirewound, carbon or metal film).

P i _ >NAME
q) - SVALUE

g ‘<—L—>

Source: PCB Libraries Inc, CADSoft Computer GmbH
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SOT143 4 PIN Transistor Outline
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Source: PCB Libraries Inc.

SOT353 5 PIN Transistor Outline
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Source: PCB Libraries Inc.
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Appendix 3 e EAGLE User Language Reference Manual
Author’s Note: Material in this appendix is taken directly from EAGLE documentation
sources. This has been done in order present this information in a more convenient,

accessible and integrated form.

The author acknowledges that full ownership and rights of this material reside with
CadSoftComputer GmbH.
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E EAGLE COMPANION

EAGLE , the “Easily Applicable Graphical Layout Editor” is a pro-
fessional-grade CAD (computer aided design) software package
for the design and drafting of electronic schematics as well as
the design and fabrication of printed circuit boards (PCBs).

This publication, the ‘EAGLE Advanced User Guide’ provides the
experienced EAGLE user with insight into using some of the
more advanced features of EAGLE software. It is not a guide
to teach the reader the basic concepts of EAGLE, nor does it
discuss the ‘how to’ of the EAGLE interface and the simpler ope-
rations and commands of the software. That is the purpose of
the author’s previous title ‘EAGLE V6.0 Getting Started Guide’
also published by Elektor.

This book is intended as an enduring document covering the
more advanced modules, commands, and functions which
make up EAGLE. It is hoped that this book will sit on the desk or
the bookshelf of the EAGLE user, and provide a quick, succinct
reference to assist with more complex applications and uses of
EAGLE — an ‘EAGLE User’s Companion’, if you like.

Complementing the EAGLE Advanced User’s Guide, the EAGLE
User Language manual is included in this book in unabridged
form, reproduced with permission of CadSoft GmbH.

At the time of writing, the material in this book covers version
7 of the EAGLE software suite.






