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EAGLE CADSOFT PROFESSIONAL

EAGLE (Easily Applicable Graphical Layout Editor) is a schematic capture and PCB layout tool for hobbyists and DIY
enthusiasts. EAGLE is a popular choice as it is an easy to use, powerful and affordable schematic capture and printed
circuit board design package. Here you will learn how to get started, how to use the interface, and how to design a board
file from a schematic and export it for hardware use.

GETTING STARTED

OPENING

Begin by opening EAGLE CADSOFT PRO. Click Start>Programs>EAGLE Layout Editor 4.16r2>EAGLE 4.16r2, or click on the
shortcut on the desktop.

You will see the EAGLE control panel.

File View Options Window Help

Name / Description Libraries

be@nes The component libraries supplied with EAGLE have been
Design Rules Design Rules compiled with great care as an additional service to you, our
User Language Programs ~ User Language Programs | | customer. However, the large number of available

Scripts Script Files components and suppliers of these components means that
- CAM Jobs CAM Processor Jobs the occasional discrepancy is unavoidable. Please note,
Projects Project Folder therefore, that CadSoft takes no responsibility for the

complete accuracy of information included in library files.

Additional new libraries, that have not yet been officially
released, can be found on CadSoft's intemet site at the
download section of hittp-//www _cadsoftusa.com.

Use the ADD command in the Schematic Editor or Layout
Editor window to search for a certain device or package!

Information about defining your own libraries can be found in
the file library txt in the doc directory.

C:\Program Files\EAGLE-4.16r2\lbr

Now we need to create a Project which will contain the Schematic and the Board File. For

this click on File>New>Project
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‘H\_ﬁew Options Window Help

Qpen
Open recent projects

L Schematic

’ Board

Save all

Library

Exit

Close project

Alt+X

CAM Job
uLp

Script
Text

Rename the Project to the desired name.

C:\Program Files\EAGLE-4.16r2\projects\New_Project_1

| File View Options Window Help

]

Name /

Libraries

Design Rules

User Language Programs
Scripts

CAM Jobs

Projects

(-] examples

BT ] Enot Proiec

Descigti
Libraries

Design Rules

User Language Programs
Script Files

CAM Processor Jobs
Project Folder

Examples Folder

Empty Project

Use the context menu to create new schematic or board files
within this project.

- C:\Program Files\EAGLE-4.16r2\projects\Led Flasher

Now right click on the Project, select New>Schematic.

File View Options Window Help

Name /

Libraries

(- Design Rules

[#- User Language Programs
Scripts

CAM Jobs

=) Projects

examples

Rename

Delete

Close Project

Edit Description CAM Job

4 Schematic
Board
Library

Useall

Use none

uLp
Script

Text

C:\Program Files\EAGLE-4.16r2\pro,

Folder
Project

Empty Project

Use the context menu to create new schematic or board files
within this project.
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You will be able to see the Schematic window which is used to draw the desired circuit.

8] 1 Schematic - C:\Program Files\EAGLE-4.16r2\projects\Led Flasher\untitled.sch - EAGLE ..

File Edit Draw View Tools Library Options Window Help
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Let us also look at the various Toolbar Buttons available in the Schematic editor as well as the Layout editor.

COMMAND TOOLBARS
Schematic Editor
Info i® Show
Display My w Mark
Move ’—'{:gi Copy
Mirror E3 | Rotate
Group 4| Change
Cut A | Paste
Delete x ’& Add
Pinswap 1 23 Gateswap
R2 = | Val
Name T ok efue
Smash Ep-jl F— Miter
Split V gg Invoke
Wire / T Text
Circle O 9 A
Rectangle £ ‘ Polygon
Bus "3 "= Net
Junction “® %5 Label
ErRc &

Info

Display

Move
Mirror
Group
Cut
Delete
Pinswap
Name
Smash
Split
Route

Wire
Circle

Rectangle

Via

Hole

Ratsnest

ERC

Errors

Layout Editor

i =
W
4 %%
E3 o
¥
g ™
x &
11 o8

e =f

¢OBON AN
D S EBROS N

P

OF

Show
Mark

Mirror
Rotate
Change
Paste
Add
Replace
Value
Miter
Optimize
Ripup

Text
Arc
Polygon
Signal

Auto
DRC
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Tool Usage Tool Usage
Info Provides information when clicked on Net Used to draw wire connections
something between component pins
Display Used to show/hide various details in Wire Same as above

schematic and Layout
Add Displays the component library Junction Used to place junctions in wire
connections

Gateswap Used to change pin sequence in ICs Route Used for manual routing of tracks
Name Used to change name of the component
Value Used to mark the value of the component  Ripup Used to break established track
connections
Miter Used to change perpendicular lines to Via Used to place Via points
smooth edges
Split Used to change net shapes Auto Autorouter feature
Invoke Reveals Power Ports for select ICs DRC Used to Load and check design rules
Text Used to insert text Errors Displays errors if any

CREATING THE SCHEMATIC

In this discussion, we will be creating the following circuit. It is a common LED sequencer circuit which lights up a series
of 10 LEDs sequentially.

P—

1 1 Clk CIKEn Rst Carry
Vee RST Vo, 4017 Gnd
1 MQ % 555
Disch Out 0123456789
— 6V Thresh
T s Ctrl [~ -
Trig Ten-segment
LED bargraph
0.1 uyF == Gnd '

470 Q each

Source: http://www.allaboutcircuits.com/vol 6/chpt 7/6.html

Now in the schematic window click on the ADD button in the toolbar, a window pops up. In that use the search bar to
choose the component that is required. Almost all the components in the market are available in this library but the
names of devices have to be specific or else a result may not appear. Click on the OK button once the component has
been chosen.
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2] 1 Schematic - C:\Program Files\EAGLE-4.16r2\projects\Led F .sch - EAGLE 41612 = ]=]
File Edit Draw View Tools Library @ =

SRl =

(@S 8 B @B Nome Descrption ]
0.1inch (2330) | | - 19nch 19nch Siot EurocardsH -
i @ 40 CMOS Logic Devices.

41 Series Devices

CMOS Logic Devicss,
TTL Logic Devices, 7
TTL Devices wih DIN
TTL Devicss, 740 Se
TTL Devices, 740 Se.
500 Seres Devices

Agiert Technologies

Atera Programmable L
Advanced Micro Devic
AMD MACH&/MACHS

Analog Devices Compr
AVR Devices

Lithium Batteries and M
Burr-Brown Componert
Schroff Current Bus Bz
Speakers and Buzzers

wi B O |58 Ve

A

H|+JBON|NGHR

[7] Preview

CHOOSING A 555 TIMER

For example to get a 555 timer, type “timer” in the search bar and you will get multiple results for the IC. Choose
LM555N if your IC is a dual in-line package (the most common ones) or if it’s a surface mount device, choose LM555D.

DILO8 stands for Dual In-Line 8 pin IC, likewise SO08 for Small Outline 8 pin IC (SOIC : Small Outline ICs)

"Faoo

Name Description 4
- 4l CMOS Logic Devices,
- 4415 Quad precision TIMER
[SRE-LTS CMOS Logic Devices, A
- 4536 Programmable TIMER o )
- 4541 OSCILLATOR/PROG! = TR o F
- Thoeu TTL Devices, 74xx Se 4 .
- 747292 Programmable frequen q-r DS |~
- 747294 Programmable frequena 5 oY THR 5
- Thocus TTL Devices, 74 Se = I
¥ 74°292 Programmable frequen i GND  V+ B
- 747294 Programmable frequen
= linear Linear Devices LUE
- 555 TIMER
LM555D 5008
(I 0'.¢
NE555D 5008 TIMER
NE555N DILO8
SES55D S008 Package: DIL08
SE555N DILO8 i
UASSSN DILOS Dok’ Line Fackage
UA555D 5008
13

Search  [V] Smds [¥] Description [7] Preview

timer E]

.
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Now drag the component onto the workspace and place it in the white area.

1 1 Schematic - C\Program Files\EAGLE-4 162\ projects\Led Flashen untitled.sch - EAGLE 4.1612 Professional =
File Edit Draw View Tools Library Options Window Help
CHSF LW EHQAQAR [~ (@R[ 2
#||(@EE @ @B
01inch(@121) | | =

i®

1C1
dmwm ap
‘dr  os |-
+
Hov ™R E
v A oo v -
a
LMS55N

Left-click to select object to move

A few components like the 4017N decade counter may not show its Power pins (VCC and GND). For such ICs we have to

reveal those connections. To do this click on Edit>Invoke.

TSchermatic - E\POF fforahsample sch - EAGLEA 162 Professonal
Eile [E0 Draw View Tooks Library Qptions Window Help
@ Undo  AteBackspace QAAQAA®™ - - OB 7
Redo At Shite Backzpace

i Stopcommend

LY

B3 Cange

4 copy
€| oo
i e C 1

. Gow
TR Q

|w

Ll
71 Maror

P e

I\l

iy R R DIS

Name
paty }

s CV THR
Smash.

Solt L]

Value..

CRELEN
](D

|00

GND V+

Net classes.

T LM555N

Ic2
Qo %
a1 |2
@ -
=S
14 1
14 Beik+ a5
Q6 g
a7 |2
13 a8
B ena o L
51 Res co 2
4017N

=R

Click on the space inside the IC, the Invoke window will pop up. Select the field inside and click OK.

2 1 Schematic - EPDF futonalsample.sch - EAGLE €162 Professionsl
Fle Edt Daw Yiew Jools Libary Qptions Window Help
EEASE s e BN OAAg - S8 7

™= @ (DE

; oo [

-

E3 1

ey

e

ra

10 IC1

= 2 3

ar TR a B

/T

o2 i r Ds |-

ﬁz e

a A cv THR
A ono v+ B

LM555N

Left-click to select part o imvoke from

BA ena a9 L
5 ! Res co 2
4017N

&1
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Now the Power pins will be displayed, place it in any convenient location near the IC. All connections to VCC and GND of
this IC should be given to these two pins.

"3 1Schematic - E\PDF tutoriah sample sch - EAGLE 4162 Professional =&
Ele Edt Drew View ook Libeary Options Window Help
C@EF s e W QAQAQAQAR - O8I 7

BAMa & (WE

l_mﬁﬁﬁff\ q

£

B +JBONNBEEX
AJBO-E NG

Left-click to select part to invoke from

Now in this way add the rest of the components required in the LED Sequencer circuit using the ADD Component Library.

E AT =Te e
Fle £t Drow View Took Libewy Optices Wevdow Help

CH&F sV ®EY QAAAW - - O 7

[oinhnize [

i
i
L2
0P
il =
€ -
X% @2 :
T8 )
2w IC2
ar . 3
7 R f’—%; I-”‘G:

o | s
/T 5715
09 il < o
ud £
23 ” '._){_,
v yir
@ =]

NE555N

L. (hzk‘lv select cbject to delete

Now we need to connect the components using wires or “nets”. For this select the Net tool from the Toolbar. Now click
on one component pin and stretch the wire to the other component pin and click again to fix the wire between the two
pins.

2T T Schermat - O Coege Wk Eupeanin 010\PCE_vides.sch - EAGLE 43642 Protesssoral B |
Ede fdt Draw Yiew Jook Library Qptions Window lielp
eESF o ni-w QAAAR -~ @07

Qs rrrrosme [SI [ 7 St [Cortrooen [=]] Nt coms [0t [=]

_[oteneiany | !
£ 1
-

e
ey
Cie =
&
X &
T
2%
ar
7
/T
09

3

Left-clck to draw et wire {double-click ends net)
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After all the wires connections are established, the schematic should look like this. Neat perpendicular connects always
makes sure that there is no confusion in the wiring or any accidental connections.

"] 1 Schematic - D\College Wor\Eupraxia 2010\PCB_video.sch - EAGLE 41612 Professional
Eile Edit Draw View Tools Libary Options Window Help

CESF (s wwNQAQay -~ |TB 7?7

oiecn@e3s [ |

e T

AJBROSBENFZEL /R RO

B+ JBON NDsfed XA

NOTE:

1. Care should be taken while connecting the wires to the components. You should connect the wire exactly to the edge
of the terminal as shown below:

[
| < Correct Incorrect—> I

2. If you come across any junction you need to indicate the same using Junction * putton.
3. Make orthogonal connections that de-clutter the schematic and make it look organized.

4. After giving connections ensure that all required wiring is established. This can be checked by selecting the Move tool
and by clicking and dragging the symbol to see if the pins/leads are connected to the wires.

With the above precautions connect the components.
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This table will provide you the guideline to add some common components:

# COMPONENT KEYWORD GUIDELINE DESCRIPTION
1. Berg connector Scroll down to ‘MTA’ signifies type of connector, ‘02’ signifies
strip/Connector/Push MTAO02-100 number of pins in the connector and ‘100’
or Pull Switch signifies the size of the connector.
If you want 3 pin select MTA03-100.
2. Resistor resistor Expand R-EU_ and ‘EV’ indicates European style resistors ‘0207’
select R- signifies resistor type 10 signifies grid length. If
EU_0207/10. you want Vertical mounting style select
B REU_0207/5V or R-EU_0207/2V. ‘V’ indicates
vertical mounting type resistor
3. Capacitor capacitor Expand C, select ‘2.5 signifies the area and ‘5’ signifies the grid
C2.5/5 length
4, Diode diode Select 1N4004 You can use the same for 1N4007 also
5. Bridge rectifier rectifier Scroll down to RB1A
and press OK
6. LED led Scroll down and 5MM LED is the usual LED available in market.
expand LED.
Select LED5SMM
7. Potential trimm Expand R-TRIMM
Divider/Trimm Pot and select R-
TRIMMG64W
8. OP-AMP op amp Expand *741 and
select LM741P
9. PIC Microcontroller microchip Scroll down and ‘40’ signifies 40 Pin IC
expand
18F4550 (40 pin)
PIC18F4*_20 and
select
PIC18F4550_40
10. | PIC Microcontroller microchip Scroll down and 28’ signifies 28 Pin IC and ‘DIP’ is abbreviation
expand for Dual In Package
18F2550 (28 pin)
PIC18F2* 28 and
select
PIC18F2550_28DIP

NOTE: If you cannot find the required component you can create your own library file of the component which will be
discussed later.
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After all the connections are given, we create the “board” file. This is done by selecting the “create board file” tool in the
upper toolbar. An info box appears, Click YES to proceed.

W

This is the Layout window. The components and the workspace frame are shown. These components have to be
optimally arranged inside the workspace frame which will be the actual placement of the devices in hardware.

Drag and drop the components onto the workspace frame as shown below.

© ERF, SSNCE



B2 2Board - D\College Work\Eupraxia 2010\PCB_video - Copy.brd - EAGLE 4.16¢2 Professional

L N

Left-click to select object to move

BN =]
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Now we need to load the standard DRC settings file which will determine various factors of the wires such as

¢ Track thickness

* Track spacing
0 Track
routing

Click on the DRC tool and the Load button in the DRC window. Load the DRC file (provided in the CD) and click open.

Click on the Check button and ignore errors if any.

B 2 Board - D:\College Work\Eupraxia 2010\PCB_video.brd - EAGLE 4162 Professional
File Edit Draw View Tools Library Options Window Help

EHEF (2w Y QARQAAE|( (P E|?
AP 0.05inch (0551.05) | |

+ 2% I DRC (Vision_1)

€3 T T |
5 Fle | layes |Clearance | Distance | Sizes | Resting | Shapes | Suj
£ EAGLE Design Rules

X & The default Design Rules have been set to cover a wide range of applications. Your p3

T s0 please make the necessary adjustments and save your customized design rules und

i 2

¢ O BON | ANk
BRI AN

[ Load

=
&3\ J=[ ) « Robotics » CEGROB2010 » A Bot Sch

Organize v New folder
' Music 4 Name

| Pictures

¥ videos

_| Matrixdru
Vision_1.dru

+& Homegroup

1™ Computer
& Acer (C)
- New Volume (D:)
Admissions
Cat Material
College Notes
College Project

College Work

File name: Vision_1.dru

G

Edit Description...|

"

Select [ Aoy ][ Cancel

v | DesigaBules (".dru)
™ -

In the next step, we need to lay the tracks or otherwise “route” it. To do this, select the Autoroute tool from the toolbar.
Select the “|” option in both top and bottom fields since this is a double sided PCB. (For a single sided PCB select N/A in
the top field and set only the bottom field). Press OK when done.
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B 2Board - DA\College Work\Eupraxia 2010\PCB_video.brd - EAGLE 41612 Professional o [@][=
File Edit Draw View Tools Library Options Window Help

CHSE (2| W EE QQRQAa® Q8|7

§ @ oo 055120 [ =

B Autorouter Setup
General | Busses | Route | Optimizel | Optimize2 | Optimize3 | Optimized
Prefered Directions Routing Grid 50

Via Shape | Round

4 Routed [N/A [] 12 Route12 [N/A [+]
5 Route5 | N/A [v] 13 Route13 [N/A [¥]
6 Route6 | N/A [+] 14 Route14 [N/A [+]

7 Route7

8 Route8

After autoroute completes, the board file will look like this. The blue lines represent the bottom side tracks and the red
lines are the top side tracks. The autorouting is a programmed feature in EAGLE which optimally selects the best path for
a track (though sometimes the tracks may unnecessarily be elongated) using search optimization algorithms.

E 2 Board - D:\College Work\Eupraxia 2010\PCB_video.brd - EAGLE 41612 Professional [reo |- [l
File Edit Draw View Tools Library Options Window Help

CHESF 2 |w HH QAQA®|(» ~[DEH|?

= Sinch 340210) | [+]
x ]
~

Lo R c1

6B P = &2

€2 R

i o 000

=

SO EON\| AN &k
SBROH AN

23
i

OHx

Autorouter: 100.0% finished
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From this board file we can export images of the top side and bottom side separately for taking print. This can be done as

follows.

Select the display tool and in the display window select the labels called “bottom

» u
7

pads” and “vias” and click OK.

2 Board - DA\College Work\Eupraxia 2010\PCB_video.brd - EAGLE 41612 Professional
File Edit Draw View Tools Library Options Window Help

zHlE&F 2w | QRAQAA®| > (DB 7
0.05inch (0.60 =

E Display

Layers.

N Name
£3 13 Route13
£
X &

tPlace
bPlace

¢O@BON\ ANdik
SBOAANTY

eH X
D #

The board file now looks like this. To create an image of this bottom side track pattern click on .In the

Export Image dialog box

* setresolution to 150 dpi
* check monochrome

*  Provide a file name (“bottom”) and press OK.

2 Board - D:\College Work\Eupraxia 2010\PCB_video.brd - EAGLE 4.16:2 Professional
G Edit Draw View Tools Library Options Window Help
ew FHQRQa® -~ @8 7

Open.

Open recent » |
Save

Savess..
Saveall

Print setup.
Print...

CAM Processor

Switch to schematic

[ Export Imag, ==l

Script...

He [ Bowse |
Run. ‘Gipboard
Close. Resolution (150 4 &

Image Size [5 pivel

Netlist

Partlist
Cancel |

Pinlist
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Repeat the same for the Top side by deselecting “bottom” in the Display tool and selecting Top in its place. The exported
top and bottom side images should look like this.

o

0800
jc oo

000000
00000

5l

o
=] O =] o} =] =]
=] e} =] o =] =]

e}

Use an image editor such as MS Paint to invert the colors and to flip the top side image laterally.

0] ©

N
[ =
=TI
*!sz:!z: 1Tl

o
o o
L —— ——————

OO O
OO O
O O
O O

o o o ° o [°] o o o o

e — ]

Take a printout of these two images in separate papers to get the final board file images for the two sides of the PCB.
With the images we can proceed to the actual process of PCB fabrication.

Thus we have demonstrated the design of circuits using the EAGLE Schematic editor and the creation of board file images
using the Layout editor which is used in the fabrication of printed circuit boards.

A finished single sided PCB that is ready to be used!
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CREATING A CUSTOM LIBRARY FILE

In this section, we will show you how to create a user defined component that can be used in the EAGLE schematic and

layout editor. The need to create a user defined component is due to absence of certain rare components in the
otherwise extensive parts library of EAGLE CAD.

Begin by selecting File>New>Library.
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¢ Control Panel - EAGLE 5.6.0 Professional

View Options Window Help

| New Y ‘ 4 Project
| & Open »
- [  Schematic
Open recent projects »
Bl Board
Save all & Library

Close project

Exit Alt+X

CAM Job

uLp
Script
Text

You will notice 3 important buttons:

Device
2. Package
3. Symbol

=<

EAGLE

Easily Applicable Graphical Layout Editor
Version 5.6.0 for Windows
Professional Edition

Copyright (c) 1988-2009 CadSoft
All rights reserved workdwide

128 User License #62191E841E-LSR-
WLM128CP

Registered to:
WoKa / FFF

18

These define the library file; the Package is the diagram that appears in the Board layout editor and the Symbol is the

diagram that appears in the schematic editor. These two combined together forms the “Device”.

&1 Library - C:\Proim Files\EAGLE-5.6.0\Ibr\untitled.lbr () - EAGLE 5.6.0 Professional

File Edit aw  Wiew Ligery Options  Window Help

ZHSBEL e ARAAE - -
| Device
0.1inch (-0.§1.0) | |
= 1
Edit a device

Begin by clicking on Symbol. A pop up window will appear where the

D8 7

tutorial we will be creating a 4 pin Transistor IC. Hence name the device as “TRANSISTOR”.

[E= EoR =X

name of the device has to be provided. In this

© ERF, SSNCE



&) Edit

Package

&) Warning

==

Create new package 'TRANSISTOR'?

New: TRANSISTOR|

Dev ‘ l Pac

[ ok

‘ ‘ Sym

l Yes ’ ‘ No

Hi Cancel ‘

-

19

Click Yes in the Warning dialog box. The Symbol editor window now appears. Here we will be drawing the image of a

standard NPN transistor.

Use the Wire tool to draw the diagram as shown. For 45 degree lines select the angle button in the upper toolbar.

The completed image should

&1 Library - C:\Program Files\EAGLE-5.6.0\Ibr\untitled.lbr (TRANSISTOR.sym) - EAGLE 56.... =N [
File Edit Draw View Library Options Window Help
ZES BN BE QARQAAY o~ B 2
v‘ /S T 2 S Mter: 0 v @V Width:

M <

4 Left-click to draw wire (double-click ends wire)

look like this:

&1 Library - C:\Program Files\EAGLE-5.6.0\Ibr\untitled.lbr (TRANSISTOR.sym) - EAGLE 56.... | = |[- &[5
File Edit Draw View Library Options Window Help

ZHE BB BELAQARAQEG o> PE 7

i .94Symbols v' _Ilz]/ /T~ 2 S Miter: 0 v @F" Width: »

o Jo.tinch 080.1) il
i®

T
9]

+ Left-click to start wire

Now we need to add “Pins” to the diagram and for this select the Pin tool and add like this:
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&1 Library - C:\Program Files\EAGLE-5.6.0\Ibr\untitled.|lbr (TRANSISTOR.sym) - EAGLE 5.6.... [l -3 1
File Edit Draw View Library Options Window Help

ZHS BBL WY AAQAG o Y 7
Er =L [Ee&s 3+ [F)- = # i [A) drecton{lfo_+]Swaplevet:

v

+ Left-click to place pin

Additionally we can name the pins by selecting the “Names” tool and naming each pin separately.

& 1 Library - C:\Program Files\EAGLE-5.6.0\Ibr\untitled.lbr (TRANSISTOR.sym) - EAGLES6... | = || @ || £

@8 7

New name:

COLLECTOR

OK

< I »

¢ Left-click to select object to change name

Once this has been completed select the Package button to create the package for the Transistor.

20
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&1 Library - C:\Program Files\EAGLE-5.6.0\Ibr\untitled.lbr (TRANSISTOR.sym) - EAGLE 56.... [ ! ]@
File Edit Draw View Library Options Window Help

= WS 3 Hw QRAQAW v~ G 7

HE | Package |
0. 1inch (0.0 0.8) 1| )

< 1T} )

Edit a package

Click OK when this dialog appears:

&) Edit

Package

= 1
TRANCICTOR
TRA| TOR
['.,'1 VAN TUR

New:

Dev . ‘ Pac i | Sym l

l OK H Cancel I

We begin by fixing the pads for the component. This is the most important part of creating a Library file as the
dimensions of the custom drawing should match exactly with the specifications provided in the component’s datasheet.
For example let’s consider a 28 pin PIC18F2550 Plastic Dual In-Line Package (PDIP) IC.
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Note the values of Pitch ‘p’ and the IC width ‘E1". These values would be the same for our 4 Pin Transistor IC, hence we

can borrow them.

INCHES*

MILLIMETERS

MIN

NOM

MAX

MIN

| Nom |

Number of Pins

28

Pitch

100

Top to Seating Plane A 140 150 160 356
Molded Package Thickness A2 125 130 135 3.18
Base to Seating Plane Al 015 0.38
Shoulder to Shoulder Width E 300 310 325 7.62
Molded Package Width M 275 285 295 699 |
Mverall | anath n 1 24/ 1 2RAR 1 2RR 24 1A

Use the grid to create these dimensions so that the pads can be placed precisely. By default the grid is at 0.1 inches or
2.54mm. We can change this to any value that is convenient.

Now use the Pad tool to place 4 pads as shown.
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&1 1 Library - C:\Program Files\EAGLE-5.6.0\Ibr\untitled.lbr (TRANSISTOR.pac) - EAGLE 56.... | = [~= I
File Edit Draw View Library Options Window Help

EEHS 3BAL BN aaQa®g o~ §§ 7
i H 0 € @ Diameter: auto w Drill: 0.031496 + Angle: 0

... |0.05inch ((Put0.50) it | e
i<®

>

Description

+ Left-click to place pad

Next would be to draw the package outline. Set grid to 0.025 inch as shown.

Display Style

@ On Off Dots @ Lines r V- width:

Size: tO.DZS ) ]ind1 vi‘ Finest

Multiple: 1

Al 0.025 linch ~]|

Default

¥ Description -

While placing the pads care should be taken to place it in the proper sequence. JIgR{gIERe: =R o[HF=To ] g TeI0l [l oTNo] ETol=To BTy

anti-clockwise direction starting from the left bottom.
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Use the Wire tool to draw the package outline. Leave a gap in the left which will be filled up with an arc that represents
the “Notch” of the IC.

&/ 1 Library - C:\Program Files\EAGLE-5.6.0\Ibr\untitled.lbr (TRANSISTOR.pac) - EAGLE56... | = [ & |[s5]
File Edit Draw View Library Options Window Help

ZES BB/ HY ARAARY o~ QF 7

i (Ml 2ivee  ~|[O]s s S Mt 0 > A7 width: »
- [0.025inch (0.5000.225) | | -

m

v Description 2

¢ Left-click to start wire
Drawing the Notch using the Arc tool:

&)1 Library - C:\Program Files\EAGLE-5.6.0\Ibr\untitled.Ibr (TRANSISTOR.pac) - EAGLE56.... | = || & |[e3]
File Edit Draw View Library Options Window Help

ZHS BHL 9N AAQAAYG o OF 7
i [ 21Place v |width: 0.005 ~ [QO B (D)

~|0.025inch (-0.250 0.075) |

m

v Description e

¢ Left-click to start wire

At this stage we have created both the symbol and the package diagrams using the respective editors. Now the two files
have to be merged in what is known as the Device editor. Click on the button and name the Device as “TRANSISTOR”.

© ERF, SSNCE



25

& Edit

Device

|l sm |
& Warning I ‘m‘
Add the transistor symbol using the tool as shown.
&1 Library - C Program Files\EAGLE-5.6.0\lbr\untitled.lbr (TRANSISTOR.dev) - EAGLE 56.0 Professional o || ==
@8 2
Package
i = = =
i _ _ ( Prefix ]
Description Technologies Attributes = ® off on
Place Symbol in the given space.
& 1 Library - C:\Program Files\EAGLE-5.6.0\Ibr\untitled.lbr (TRANSISTOR.dev) - EAGLE 5.6.0 Professional o o= ‘

File Edit Draw View Library Options Window Help

TEET a8Qaa& -~ CR ?

~[o.1inch (3.0-1.3) [ =

Package
« it »
S New | | Connect
[ Prefix |
s Technologies/Attributes|
Description Iﬂcf?:ng”:‘esntnbuta & e ® Off on

Next click on New and add the transistor package:
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& 1 Library - C:\Program Files\EAGLE-5.6.0\Ibr\untitled.lbr (TRANSISTOR.dev) - EAGLE 5,60 Professional o[@][=
&} Create new package variant for TRANSISTOR
Packages
-
ﬁ Package

Variant name 3 = T

New | Connect

( ——
= L =)
— { ~ Value ® off on

The IC package diagram appears as shown. Click on Connect button to link the pins of the symbol with the pads of the
package. This step completes the Device creation.

Now the package has 4 pins whereas the transistor has only 3 leads viz. Base, Collector and Emitter. So 3 pins can be
connected and the last pin can be left unconnected.

We connect the pins in the following way:

PAD 1 €-> BASE

PAD 2 € N/C

PAD 3 € EMITTER
PAD 4 €-> COLLECTOR

&1 Library - C:\Program Files\EAGLE-5.5.0\ b untitled br (TRANSISTOR.dev) - EAGLE 560 Professional = |[@1[=] | &1 Library - CAProgram Files\EAGLE-56.0\Ibruntitled.lbr (TRANSISTOR.dev) - EAGLE 560 Professional S [@[=
ZES REL BWARAQAY o> P ? ZES BBEL BN AQAAQAG v~ Q8 2
oot o7 [ - =
i© & Connect " (TRANSISTOR)
-

N o Pad
A Name Name
e b
% [ @ Comest” TRANSSTOR g0 00
2 Pin Pad Connection
r Name Pin”  Pad
[=)

e ¢t ¢t

P52

GSLEMITTER ps3
PS4
|Package | [ Package
TRANSISTOR TRANSISTOR
< m v _
\ — : — ——
Disconnect
Ay New ] [ Connect ( New ) | Connect
: [ Prefix ) ( Prefix )
—— e ————
ok [ concel ] ednologiesAtirbutes © ., o = Description echnologiesAtirbutes| © ,,, o e

Now save the file at any preferred location in your hard drive. Before using this new library file in the schematic editor,
the following actions are to be performed:
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In the schematic editor,

1. Click on Library
2. Select Use: A window appears where the library file has to be located from hard drive and selected.

3. Select “Update All” which will add the new library file to Eagle’s library database.

(& 2 Schematic - C:\Program Files\EAGLE-5.6.0\untitled.sch - EAGLE 5.6.0 Professional ==&
tions Window Help

Q@ « = o ?

File Edit Draw View Tools

EHESF (1 - ®

‘ Open...

a [o.1inchcL040) [ | ypdste.. =
‘ w [ : Update all __‘-
+

o0
R -
¥

Use a library

The new user defined component is now ready to be used in the schematic editor!

This completes the basic introductory tutorial of Eagle CAD and the rest of the finer details are left for the users’
exploration!

HAPPY PCB MAKING ©
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