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AutoDesk Eagle

Software Instructions for Autodesk Eagle

1. Intro:
Starting your project

When you open your new project, you will be presented with the following screen.

E Control Panel - Ci\Users\stux

LE\projects\adder practice - EAGLE 9.6.2 education

= a X
File wew Options ‘Window Help
Hlame ) Description Home Preview
» Libranes

» Design Blocks
» Design Rules
» User Language Programs
» Scrits
» CAM lobs
» SPICE Models
¥ Projects
v prajects User Projacts
adder prac
B haif-ad
B haif-ad
» [ examples

* Logan Frost |

Examples Proje.

C:\Users\student|Documents\EAGLE\projects\adder practice

To create a new project, drop down the projects tab, right click on the new projects folder, and select New
Project.

E Control Panel - C\Users\student\Documents\EAGLE\projects\adder practice - EAGLE 8.6.2 education

- a x
Fie View Ophons Window Help

Hamme Description Home Preview
» Librariss

* Design Blocks
» Design Rules
» User Language Programs This foldar contar
» Sorpts

» CAM Jobs

* Logan Frost |
User Prajects

's User Projects fles.

» SPICE Modals
¥ Projects

Usex Projacts
v E adderp  Mew Folder
W hif New pﬁw

hdf Edt peltiption
> [eandes ey e
Use none

Search in folder

C\Users\student\Documents\EAGLE\projects
I
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AutoDesk Eagle

To begin working on your new project, right click on the project you just created and select new ->

Schematic.
* AR J00s
* SPICE Models
¥ Projects
L projects Lker Projects
v E adderprac.,. e
IR hafad
B halfad..
> [ exampies Nerw > Schematic
Renams Board
Copy Liorary
Delete CAM ok
Edit Descrption e
Lze &l Soript
Lize none Teent
Search in folder Folder
Project

Once you have created a new schematic, you will be presented with this blank workspace.

Juntited <h - ABLE 362 edcion —

The Help menu is very useful in this software. Following the general or documentation help menus, you can
find out about any commands or functionality you need.
B 1 Schermatic - CUsers\studentyDocurnents\EAGLE\project s nstructions\untitled.sch - EAGLE D62 education

fle Edit Draw View Took Lbrary Options Window

—
. 7 ) Generad
- \ !
s H= Bwn - @ E,E_;,tt L & -]
(7)) Contex
.‘_" _I_' Y Ly . 91 Mets v ", Documentation R
Schematic Editor

) Sheets  Inspector  Selection Filter  Dessigr Ahout EAGLE 635 Click or press Ctrl+L ka
D @ ———
'/ h Erowiser Fitter oy &,
=1 —_—
o N View: | Pats | 2

Here is a preview of the option and tabs you have available to you in the help menu.
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e .

- As - umm oy =

| (%) 2 EABLE Help - EAGLE 6.2 education

File Edt View Window
« = 3 &
B Find:

w

Tapic
General Help
Configuring EAGLE

Quick Inbrociction
Contral Parel
Keyhioard and Mouse:
Editor Windows
Editor Pangks

Editor Commands
Generating Output

YYyvvvey

Autorouter
Design Checks
Cross-references
Uset Language
Witing a ULP
Executing 3 ULP
Syntax
Whitespace
Comments
> Directives

vy

> PunCtuators
Data Types
Object Types
Definitions
Operators
Exprassions
Statements

Yrrrrvrew

Supported HTML tags
Autormatic Backup
File Lacking
ForwardgBack Annotaton
EAGLE Eitions - Licensa

v

Command Line Options

Vou can call up EAGLE [

eaale [ options | filenams [ layer 1 1 |

Under Windows EAGLE Is akso avalable 25 a console applcation (see below).

Options

—hxmx  Assembly variant

—Cxzx  exende the gven Command
~Dacxx Dt tolerance (0.1 = 10%)
~Exxzx  Drill tolerance (0.1 = 10%)
~Funx  Flash tolerance (0.1 = 10%)
—N- no command line prompts
-0+ Optimize: pen mavement
~Pxmx  plotter Pen (layer=pen)
“Baxx  orll Rack Fle

-sxxx  Soritfle

~Uxzx  User sextings file

“Unx aperturs Whesl il
elecute CAM Processor
positive Coordinates

Device (-7 Far ist)

Emulate apertures

Fil pads

page Height (inch)

Mirror output

Qutpuk: Flename

Pen diameter (mm)

Quick pick.

Rotate output 90 degress. I}
—swmx  Scale factor

—u output Upside down

—vxxx  penVelocky

~wxzx  page Width (nch)

—xmx ol et ¥ (inch)

—yxxx offset ¥ (inch)

Wi sox 1030 ENAE further dats, .0, & i name o 3 nesds to be

~Uugvhesl.whl
U nywheal.whl

- Aperture emulaticn on
—et aro_

e Aperture eaulation off

For flag ogtions, a * - means that the option is off by defauk, whie '+ means & is on by defauk.

Flsg options (e.0. —&) can be used without repeating the * —* character

charscter (withou: space or separsied by & space), & 0
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AutoDesk Eagle 7

2. Creating a Schematic:

Placing Components
To begin placing the electrical components for your scematic, select the Add Part button in the toolbar.

B 1 Schermatic - CAUsers\student\Documents\EAGLE\projectstInstructions\untitled.sch

Fie Edit Draw View Took Lbrary Options Window Help

. G Q
GH= B+ - @ BE aQaQaq
£ H Y e Wloves e B B

Sheets  Inspector  Selection Fiter  Desion Manage: o1

i) ® |
= Erowser Fifte G &
iy

4%. _'k View:  Parts | 2

's) Praject Documents 1 of 1 shown (1 selected)
"B T B

. Marme Tyoe

W& v aisheets

] Sheat 11 Sheet

= I
o

.

+ (A8

RZ

|| parts 0 of 0 shown (0 selected)

4o e » =

o om =

&, G Tipe Name value Li

I [/

P

b
¥

N

T T ———

7 A Items 0 of 0 shown (0 selected)

- X, : =

. Trpe Namne Parent

~
O 0
R

L

ERC
W% A

DT

In the parts menu, your search term will be searched for exact matches in either the name or the description
of the parts. To get around this, you can use wildcards to broaden your search. Using a “?” acts as a wildcard
and will search for results with any character in that position. In this example, the search will return results
for any 4-character name starting with “LED” eg. “LED1”, “LED5”, “LEDa”

¥ COMFAMmp-Mib & Eagie b AMK LONNECTo...
¥ con-amp-a.. &  Eagle Pch AMP Connecto
k Con-amp-te & Eagle Pch M@'E Conne...
| Pads  |+| Smck |+ Description | Hide Unpopular Parts || Previess
Search B3 | LED?| -
attrbutes E3 -
Using an “*” acts as a wildcard as well, representing any number of characters. The search in this example

will return any string starting with “LED” eg, “LED”, “LED1”, “LED55"”, “LED12345678987654321"

I EEEEEEEEEEE———
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» con-amp-a.. & Eagle Pch AMP Conngecta..
* Coneamp-te & Eagle Pch AMP TE Conne...
[« Pads  [v] Smcs [~ Desoiption | Hide Uripopular Parts [+ Preniaw
Seach BB | LED?| P -

Attrbutes BB

Once you have found the part you are looing for, click the name to select it. On the right of the window is a
preview of the parts and their description. With the part selected, click the OK button to begin placing it.
Click anywhere on the scematic to place the parts. You can place as many as you’d like without needing to

reselect the part.

& ApD

ME

M.

=

10
T2n

Marme Managed Folder  Description Popuarity
v 40 &  Eagle Pch MOS Logic De..
» 4019 Quad AND-CR .
v 4073 Triple 3-nput
407.. * 014 ] LIy
407.. # DIL14 ®7 4D7
¥ 4081 Quad 2-nput , AL B
e [TTTTTT] .
408, # [y DlLl4 ] 4D7 <D7
» 4082 Dual 4-nput AND VALUE WALUE
v 45 ] Eagle Pch CMOS Logic De
» 4506 Dual expandabl...
» 4519 4-hit ANDfOR
¥ 7dackgic @  Eagle Pch TTL Logic Devi
> 74ACLL Quadnple 24n..,
» 74AC1L. Trigle 3-nput . 4081 (version 6)
» 74AC1L Dual 4-nput AND
 Fatthcin &  Eagle Pch TTL Devices wi... Quad 2-nput AND
;:Eg: : 8‘;:2 ;x:ﬁ ) Footprint: 5014 (Version 1)
741N - Trigle 3-nput Small Outline package 150 mil
7421N » Dual d-nput A
745IN AND-OR-INVER 3D Package: 5014 (Version 2)
T4T4N - Dual D type po... L "
JaTEN - Dusl 1K FLIRF. Smal Qutlne package 150 mil
T478N e Dual 3K FLIP F
74109N & Dual 31K pasitiv
T4112N  # Dual 3K negati.. . =
F4147TH & 10Hine to 4in Attrbute Vale
74148N & 10+ine to 4-lin. POPULARITY 4
742404 & Octa BUFFER a..
74241N & Octal BUFFER a...
T4244N # Octal BUFFER a
74390N & Dual 4-bit deca...
743034 & Dual 4-bit deca..
F4540KN & Octal BUFFER a
] Pads (] smos [+ Desoription (| Hide Urpopular Parts [~ Preview
Seach B3 AND v
Attributes B3 v

[ e

| | Open Library Manager

Canral

Once you have finished placing your first component, you can press the ESC key on your keyboard to open
up the parts menu again to choose the next part you’ll place.
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AutoDesk Eagle 9

&= ADD x

Nare Managed Folder  Description Bopularity
ELMa&-D, Rotary Switche, > NA M E
ELMA-D... Rotary Switche...
ELMA-D. Rotary Switche, L
ITT-RT ROTARY SWIT )
ITTRT. ROTARY SWIT. - S I | i
ITT-RT.. ROTARY SWIT... <« LL <L “
V-1 TOGGLE SWIT.. W = 2 B 4
M251 SLIDING SWIT. oA
M2040P TOGGLE SWIT.. o
MB040P2 TOGGLE SWIT... = VA |_ U E
MARQE. DIL SWITCH
M5243 TOGGLE SWIT... ®
ROT1034 PUSH SWITCH  m —a
REKM PUSH SWITCH
¥ SKHMP.. 62X6.5mmT.. TL32PO {¥ersion 2)
SKH.. SEHMPXEOLD L}
SKH. SKHMEXED10 TINY SWITCH ON - MO
SKH. SKHMPXED1D Source: http://www 2 produkctinfo.conrad.com/datenblaetter)
SRRM1 12-position Ge F00000- 724999/ 705 152-da-01-de-Subrmiraturschaltar_TL_36Y0,pdf
» SRRMZ 12-pasition Ge...
SRRMZ. 12-pasition Ge... Footprint: TL3XPO (Verson 1)
SRAMZ, 12-pogtion Ge...
SRAM3 12-position Ge TINY SWITCH
SRAMA. 12-pasitian Ga Source: http:/fwww 2 produktino.conrad comfdaterblastter/
SSRML . 700000-724999/705152-da-01-de-Subminiaturschalter_TL_3670 pdf
TLIZWO
TL2Y0 TINY SWITCH Attibute Walue
TL36PO TINY SWITCH . W POPULARITY 2
TL3GWO TINY SWITCH
TLIEYOD TINY SWITCH ..
TLIPO TINY SWITCH
TLITWO TINY SWITCH
TLITYO TINY SWITCH b
TLISPO TINY SWITCH ...
[« Pads  [¢] Smds  [«| Description |_| Hide Unpopular Parts  [+] Preview
Seach B3 ‘ v
Attributes E» ‘ M

| (o8 COpen Library Manager Cancel

When placed, the parts will all be the same orientation. You can rotate the parts using the rotate tool in the
toolbar.

Choals [l |x|

o O el

...."
View: Par
Project Dacu
.'L' 5

Marme
v Al Shest
Shese

Click the central cross of the part you want to rotate. This will rotate the part by 90°in a directiopn. Repeat
this until the parts are rotated to your liking.

I EEEEEEEEEEE———
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TL32PO

{
5 ST
L ¥ 2

S3

S4

TL32PO TL32PO

4081D

10

4081D

Another part you can add is a supply part. This includes power and ground components. These supply
components can be placed any number of times in the schematic and will be treated as though they are

linked.

» stm32xx & Eaéle Pch
¥ supplyl & Eagle Pch

SUPPLY SYMBOL
SUPPLY SYMBOL
SUPPLY SYMBOL
SUPPLY SYMBOL
SUPPLY SYMBOL
SUPPLY SYMBOL
SUPPLY SYMBOL
SUPPLY SYMBOL
SUPPLY SYMBOL

-
<N
FAN

+3¥3 (Version 1)

SUPPLY SYMBOL

These can be found under the Supply1 tab in the full components menu.

244 SUPPLY SYMBOL
oV SUPPLY SYMBOL
AGND SUPPLY SYMBOL
SUPPLY SYMBOL
GNDA SUPPLY SYMBOL
GNDI SUPPLY SYMBOL
GHOINT SUPPLY SYMBOL
GNDIO! SUPPLY SYMBOL
PE SUPPLY SYMBOL
TH Thermal
W SUPPLY SYMBOL
- SUPPLY SYMBOL
WCC SUPPLY SYMBOL
WECH2 SUPPLY SYMBOL
WCCINT SUPPLY SYMBOL
VCCIo SUPPLY SYMBOL
WOD SUPPLY SYMBOL
W8S SUPPLY SYMBOL
»_supply2 &  Eagle Pch Supoly Symbcls
| Pads  [v] Smcs  [v] Desaiption || Hide Unpopular Parts  [+] Preview
search BB il
Attrbutes B3 -

SUPPLY SYMBOL

Attrbuts  Vale

I oK | | Open Library Manager | Cancel

Connecting Your Parts

Using the Net tool in the toolbar, you can begin connecting your parts.

AutoDesk_EAGLE_Software_Instruction_v1.docx
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r_) Project Documerts
O B .
. Marme
I} }' v Al Sheets
i
5 g
i i
¥
1" 2
R2
Wk Parts
tr M
= Ol A
F o Tve  MName

Click the node on your components you want to start connecting from and then click on another
node to complete the connection. You can also begin drawwing a net anywhere but you will need

to end to net on a node.

S
1 I*

11

You can place source and ground components anywhere and as many times as you like. All ground

connection will be connected when brought into the PCB builder.

N

AV
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3. Creating the PCB:

Once you have your circuit prepared, click the “Generate/switch to board” to transfer the circit to a
PCB.

=1 scherabic - ChUsersistudentilocumentsibAGLE Yprojectstnstructionsiuntitled.sch - ERAGLE DbE education

File Edit Draw View Tools Library Options Window Help
2 H = @hfl W BEE aQQ Qg « e
- __l b gBlE Gererate/switch to board AW @l -;‘_” ?]_j/l On_'_ 3@} r$=

Sheets Inspector  Selection Filtes  Desion Manager 0.1 inch (7.3 2.2) . B-rint]
i) @ —
b Bromiser Filter Oy &),
= —
.,{_,, A View: Parts v 2
) Project Documents 1 of 1 shown (1 selected) ) T TL22PC)
Q,_ Ses v = eee o ST
N B = - T, -
o Name Type I'i_

}' v Al Sheets

Sheet 1f1 Sheat

When you do this the first time in your preject, you will be asked if you want to create from
schematic. Click yes.

L ﬂ Warning

The board CiLsers\student\Documentsi EAGLE \projcts) Instruc tions
wntitled.brd doss not ewdst,

Create from schemnatic? r
I ‘r'?-;. | No |
_ Jo.s 2.8 adi
O ® ———
= Br o ser Filtier Oy &
=X

You will be presented with a screen of one colour, and a rectangle of a darker colour. The darker
rectangle is the PCB.
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AutoDesk Eagle 13

You can move the components from the left into the board. Adjust their positions to how you’d see
them on the PCB. Try to avoid the lines crossing too much. The connections can be made later to
ensure nothing gets tangled.

To begin connecting the components on the PCB, select “Route Airwire”.

. _________________________________________________________________________________________________________]
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Airwire

% attribute

@ Cick

w Device
Dimension
Frame

F|.|I:| ute Airl.uin_ Rectangle

Sipline

o @ =

. Lavers

&

= < &l

. <Preset_Top:=
< Preset_Bottom:

LS <Preset_Standard=

= lr

Click the node you want to start drawing from and draw towards the correct connection. The
lighter lines will update as you draw to show where the connection should reach. There are two
options in the upper toolbar for drawing these traces. One pushes asside aleady placed traces, and
the other lets the trace you are drawing walk around the other components.

TL32PO

When drawing the traces, you can press the spacebar to switch the trace to the opposite side. This
is useful for letting lines cross over eachother.
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S4

@®|

TL32P0O

S3

@D0 |

TL32P0O

S2

Gl

TL32P0O

TL32PO

You can click and drag the outlines of the PCB board to adjust the size of the PCB itself.

Another connection that needs to be made is with the power source. Select the polygon tool.
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GroLup
O Hala

Line

# Pohygon Edge
B Rrectange
Spiine

Lavers

‘-BS, A < &l
] Preset_Top=
. WPrcfet_EnttIn:-

<Praset_Standard=

1 Top

16 Bottom

17 Pads

18 Wias

19 Urrouted
|| 20 Dmension
[ 21 tPlace
| 22 bPlace
[ 25 thames

Once the drawing is complete, select either the ground or power connections to set the polygon to.
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AutoDesk Eagle 17

I Signal

Signal Marne:

D|

Here is what the complete polygon looks like.

Click the ratsnest tool to complete the polygon. This will fill the polygon with contacts connecting
all of the nodes of the connection type you chose earlier. This fill will stay separate from the other
traces on that layer.
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Laver

O A

Qp < Fire

[ =]
( Pre
|_.r Pure

v
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4. SPICE Simulation:

In the add components menu, open the drop down labled “spicesim” to access simulation parts.

L app %
name Maragad Folder  Description PopLiaty
» nationz-z=. & Eaole Pcb Mationa Semic,
i SPICE compati
SPICE compatl.
AMMETER
EIT_MPH Eipalar MPM Tr...
EIT_PHFP Eipolar PRP Tra.
C CAPACTTOR
Qacs Linea Curent-_..
WS Linaar Currant-_..
CURRENT Indepandant C.
DIOCE Dioce
FET_M I-Type KOS Fi
FET_P P-Type MOS A
RH_RES Woltage cortro. .
Bl ACCS violtage contro. . ngspice-simulation (Yersion 168)
F_aSIN Waltage cortro..
FA_ATAN ‘oltage cortro SRICE compatioke ibrary parts
Fr_C0S Winitage cortro
Frl_ExP waltage cortra. .
FHl_LM Winltage contro...
R_LOG Woltage cortro. .
Fl_SIN Woltage contro
Fr_TAN Wiltage cortro
GND Smulation gro..
L IMNDLICTOR
LED Ciocks
FOMNLIH. . Monirear depe. - — -
CIPAMP Cperational am Allrioute Ve
R RESISTCAR
TRAMS .. Coupled induce..
WIOCS Linea Voltage-...
WiTWS Ln=a Voltape-.
WOLTAGE Indepandant
V_SWL. Wioitage cordro.
®_Oresemicon.. @ Fadle Prh QN Samicondy...
[«vlPads | Smdk [+ Description | Hide Urpopular Parts |~ Freview
Search (5] | -
Attributes B | -
Ck Cpen Ligrary Manager Cancel

Using the components in that menu, build the circuit you’d like to simulate.

_gw

]
i

Using the Value tool, assign all of the components their values. Do not use the value tool on the
voltage source.
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=T chematic - Ui

File Edt Dranw ie
L H=
TR

(3
WA | \|r
5
i
B -
+ @
% &- Parts
o |
. e
[/ "
s
> “
£ 2
30 06 || fm—
/ A :‘.ETns
~ O
(ON N
LA

Here is what the corcuit will look like with values

To assign a value to the voltage source, right click the voltage source and select Analog Source
Setup.
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— 178 Pattain
LA 8 -« e @ | o)
Wi Delete
&, & W { ¥ cateswap
¥ Irvcke
/ |‘ Mirar

1%' Move

B2

1 nch (0.7 1L.9) |-;I|:I: O prass Cokl kay to achvate comm

Narme
v Package
Erezkout Pins .
Sl Replacs
) Rrotate
@D Show
:: + Restors Postion
Technolgy
6k WaLe
7 Ackd Mok

i/ ]

4 Mew Group

"+ i Cugtom 20 Packaoe
Jwe Open Symiaol

5 Open Device

ooy Symbal to Library

— Copy Device to Liorary

Properties

-

,

Input your values and click “Set Value”. In this case there is no DC value because we are doing an

AC sweep simulation.

21
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ﬂ Source Setup

Anaog Souwrce Setun

D e o | \/ ]
ot | |

AC Ve

Trareient Function Marne

Multiplers [ ph,u,m k Meq, G, T and waits (W8, H,F,Hz, 50 may be used

along with scientific notation (e, 1e-10 or 2.4KHz),
-

Here is the result.

R1 L1 +
/1 ¥ ¥
10 fu
V1
DCOVAC 1
C1
Sp

To gain data in the simulation, you will need to add probes. In the toolbar, select Voltage Probe.

2EIT
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DporE WWIndow  Hep
W EmaQQaQe « e
{5 M N\ "—Qﬁ'. [E'.«“ ) CE'7‘+ fﬁ} %}

jan Fiter Design Manager 23.3) DEERE

:1‘@\

Choose where to place your probe in the circuit.

v

+ N$3)

NS$3 isn’t the most descriptive name, so you can use the “name” tool in the toolbar ro change the
name of that node in the net.

Here is my outfit named as VOUT.

V(VOUT)

/

]
%

=

L

Once you've placed all of your probes, you can click the “Simulate” button.
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W Opbors Window Help

1@ mmaaaaaea «

N QBB S B

Design K

Mets ¥

dection Fitar

0.1 inch (0.2 3.3]

In this case we are doing an AC sweep, so fill in your simulation details and click simulate.

B Srulation Results

Configuration  Wetlst  Output  Plat
Simulztion Type
() Operating Paint
() DC Sweep Source Start Vaue Erd Vaue
(=) AC Swaep Type Start Freq End Freq
Lin i r 10Meg 13
() Transient Start Time Stop Time (TMAX)

# Ponts | 500 Max # Points | 2000 Temperature (C) | 25.0
Multipiers (f,p,n,u,mE Meg, G, T) and urits {V,4,H,F He,5) may be wsed dorg with
soentfic notation (2.0., 1e-10V or 2.4kHz)

Resat

DC Sim Options

ABSTOL GHIIN PIVREL
1812 112 || 12
me M= PIVTOL
100 B || 1ea:
RELTOL WNTOL RSHUMT
103 | 105 || cre .
| Reset
Trareient Sim Optians
CHETOL ITL4
1e-15 10
WETHOD SRCSTERS  TRTOL
TRAP +| o |[ 7
[TReset
| Update fatist

Simudate

o

25 Simatmon R
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A graph of the results will appear. In this graph there is a VSource and a VOUT line.

You can adjust which signals are displayed using the Signals Button.
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You can click and drag to select regions of the graph to zoom in on either vertically or horizontally.
Any of these adjustments you make can be undone using the refresh button.
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Under the output tab, you can see all of the data points that were used to make the plot.
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