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TUTORIAL DO EAGLE 7.2 - 2015

PENOPUCE

Prof. Juliano Benfica

Este tutorial visa a utilizacdo do software de CAD EAGLE versdo 7.2 que pode ser baixado do link http://www.cadsoftusa.com/download-eagle/ para
projeto de uma placa de circuito impresso face simples com esquematico e layout.
1 — Abrindo o software e criando um novo projeto

( Control Panel - C:\SPB_Data\eagle\trabalhol - EAGLE 7.2.0 Light =

File | View Options Window Help
| New 1 l €  Project I 2
gy O pen 12

; S6H  Schematic
Open recent projects >
8  Board

Save all ID Library
Close project @ CAMIob
Exit Alt+X

- e o~y uLpP

@D New_Proje.. ® SR Script

@D trabalhol = Tt

B eamples Examp.



http://www.cadsoftusa.com/download-eagle/

2 — Dando nome ao projeto

€ Control Panel - C:\SPB_Data\eagle\NO
File View Options Window Help

‘

Name ’ Description | Empty Project

P Libraries Libraries Use the context menu to create new schematic or board files within this project.
> Design Rules Design Rules

I User Language Programs User Languag

b Scripts Script Files

> CAM Jobs CAM Processe

4 Projects

4 = eagle
I @B New_Project ® Empty Project

B Do 2

U —l —— "
C\SPB_Data'\eagle\NOME_PROJETO

X




3 — Criando um novo esquematico

€ Control Panel - CASPB Data\eagle\NOME PROJETO - EAGLE7.20Uight el e

File View Options Window Help

Name z ‘ Description | Empty Project
v Libraries Libraries Use the context menu to create new schematic or board files within this project.
> Design Rules Design Rules
I User Language Programs User Languag
b Scripts Script Files
> CAM Jobs CAM Processe
4 Projects

4 = eagle
I @B New_Project ® Empty Project
b @D New_Proje.. ®
%% NOME_PR @ FmnhDroiect
> @D trabalk LlasaRiciect
> W eamples New l|1 Y| schematic 4' 2
Rename Board
Copy Library
Delete CAM Job
Edit Description
i uLp
Use all Script
Use none Text
Search in folder
Folder
Project

R ———
C:\SPB_Data\eagle\NOME_PROJETO




4 — Adicionando componentes a partir da biblioteca

1 Schematic - C:\SPB_Data'\eagle\NOME_PROJE" s ADD - o M | = @ K% |
File Edit ‘Draw View Tools ‘Library ¢ -
Name ~ Description =)
> 19inch 19-Inch Slot Eurocards =
b 40y CMOS Legic Devices, 4000 Series L3
b 4l 41xx Series Devices 3
s - I 45x% CMOS Logic Devices, 4500 Series =
-~ li I> 74ac-logic TTL Logic Devices, 74AC11xx and 74ACL...
5 4 b 74ttl-din TTL Devices with DIN Symbols
= 5 b Thxc-eu TTL Devices, 74xx Series with European S...
L L I» 74xx-little-de  Single and Dual Gates Family, US symbols
. ;4 I» 74xx-little-us  Single and Dual Gates Family, US symbols
b Tdx-us TTL Devices, 74xx Series with US Symbols
b T5he 7500 Series Devices Search pattern can be one or more words, separated by blanks. These R
» ADICIONAR I advanced-t.. Advanced Test Technologies - Phoenix, ... words are searched case insensitively in the device names and descriptions
L i agilent-tech... Agilent Technologies (if Descriptionis checked), and must all match.
COMPONENTES :
b allegro Allegro MicroSystems, Inc The wildcard character " matches any number of non-whitespace
[ > altera Altera Programmable Logic Devices characters, while ' matches exactly one of these characters. =

I altera-cyclo... ALTERA Cyclone Il FPGA . ) ) 21 :
f Pads cked, contain P il 3
b altera-cyclo.. ALTERA Cyclone I FPGA I is checked, devices that contain PADs will be induded in the search

I altera-strati... Altera Stratix IV If Smdisis checked, devices that contain SMDs will be induded in the search.
I am29-mem... Advanced Micro Devices Flash Memories

*SN#

If attribute search patterns ‘name=value' (e.q.: tolerance=5%) are given,

¥+MEOIL mFRZ

T » amd-mach  AMD MACH4/MACHS Family (Vantis) these patterns have to match additionally. An attribute search pattern
~ I amis AMI Semiconductor withnnt the rhararter '=' ic eearched in the attribiite names and valiies
l/_‘l I analog-devi... Analog Devices Components Attribute .
i aplus APLUS INTEGRATED CIRCUITS INC.
E I atmel AVR Devices
8 I austriamicr.. austriamicrosystems
(e > avago AVAGO Technologies
I battery Lithium Batteries and NC Accus —

=
£

[V] Pads [?ils_mg; [V] Description [V Preview
ISearch B - $ DIGITAR O NOME DO
Attributes B v |«

&

PARAPROCURA
[ o J[ oop |[ concel

i




5 — Apds encontrado o componente, selecionar o tipo desejado
K& 1 Schematic - C:\SPB_Data\eagle\NOME_PROJETO\untitled.sch - EAGLE 7.2.0 Light |= @] = |
CRAaB i)l ER QaRQAQE —
ﬂ == == == == hlame Description

,,,,,,,,,,, . 4 Iho-eu  TIL Devices, 74xx Series with European Sym...
L) Sheets & x [o.1inn (1929 [ 47408 Quad 2-input AND gate

o - 74LS... SO14 :l )" R :DL
| | IQ- 2| = =
'b 'ﬂ TR Y-, - _|v b 10 S

S e |74Ls... DIL14 Z v . P oD -

£ 1 s 5 5 . i A L
P 4 Thoc s, 7o Series with US Symbols @7 :D_ 5

: ;’ b 7408 Quad 2-input AND gate Sl e v

NAME

= Quad 2-input AND gate
Sinm

" Package: DIL14
g5 Dual In Line Package

Attribu?e Value

B MD)

i

WEoe+Mmo
=

smds  [V] Description [¥] Preview
arch B3 7as0s= | 1 -

b 3




6 — Desocultar os pinos de alimentacdo do Cl.

K& 1 Schematic - C:\SPB_Data\eagle\NOME_PROJETO\untitled.sch - EAGLE 7.2.0 Light =@ = |
File  Edit Draw View Tools Library Options Window Help

CAS@ il BN AAAQG v @5 @ “u, - OIS~
(D an (DR

"""""" ISheets & X [0.1inch (0.4 1.8)
) [oi I 2
Bltles o
3
DX i [
K|x (0
(P
L]
o &
sl Q1
" 56 Invoke: IC1 (N) BCA48
R ——
et Gate  Symbol Add Swap
A 7408 next 1
El B B 7408 next ] -
C 7408 next 1 S L g Ic1C
— o E 1Y) e 5 * = 10 -
ey P PWRN 74L508N 74L508N
| B
E E 1z | IC1D
+: o |
B 1o T L 74L508N
44
A
v <
# Left-click to select part to invoke from 0

X



7 — Selecionando outro Cl.

6 1 Schematic - C:\SPB_Data\eagle\NOME_PROJETO\untitled.sch - EAGLE 7.2.0 Light | = 2 |
File Edit Draw View Tools Library Options Window Help L

CHam il EE QAQQE «~ @ §| HADES NS

[ e O —r—— ,

“ O M F)_nd' 0512 4 Tdxx-eu TTL Devices, 74xx Series with European Sym... B
o O |74LS47N  BCD to seven segment DECODER/DRIVER G$1 4
'b 'l— !'" _: - - -—:——- Iy a —%

S0 1 2 TALS4TN  BCD to seven segment DECODER/DRIVER :,Z z %

‘I' ‘3" -—‘-(j EWRED E -;——-

B £ 1C1 == b

7 SVALUE
— A A
.
= 1

[} —] B B [

#1es ——1 1€ C BCD to seven segment DECODER/DRIVER

»» 6 seg

,: " 4 ID h D Source: http:/fwww.ee.washington.edu/stores/DataSheets/74s/74s47.pdf

-7 5 gIéTBO E Package:DIL16

g » 3 LT G Dual In Line Package

aT I—

o~ 74L.547N

B = /\

(9]
E E 4 [Ze) Attribu;e Value
4w —|0
(69)]

# [rey 4

44 C1G$2

> 4 5

o|® ket Sds V] Description [¥] Preview
search B} 74s47* 1 - .
GND
- »




- 8 — Fazendo as ligagBes com fios entre os componentes.
56 1 Schematic - CASPB_Data\eagle\NOME_PROJETO\untitled.sch - EAGLE 7.2.0 Light - ol e S
File Edit Draw View Tools Library Options Window Help

CRASE il EN QRQQG «~ @5 @ 9, - 0lS-

H
‘.@bnels & x| [0.tinch (0.21.5) | :
‘; |C1
@ = - R2
S —1 A A r— AN LED1
e . 1] B g |12 [ a CON
ir 7 o [ PR3 6 b '
= S 1 p + p L AN dcl g
=l 4 9 > 1
o7 = BIRBO E |— — ,-u-'
+ LT & AN
2o —— DF-
54 74LS47N R5 7-SEG_¢
R6
i | - AMNAA: 1 il

—

Draw lines 40
- _‘ — 3 = vl 0 |




9 — Observar as conexdes para que fiquem na ponta de cada componente.

56 1 Schematic - C:\SPB_Datal\eagle\NOME_PROJETO\untitled.sch - EAGLE 720 Light

~File Edit Draw View Tools Library Options Window Help

ECRSE ()M ERQQLQAQ] «~ @5 @ b, - OIS -

EH [ ornets C]]_///'I_r'_JS Radus:0 v [[F]7 width: 0.006 ~ Style:|continuous |

a:)!shms 8 x lommuns)[ |

WW

R2

WW

R3

AW
R4

o |+ (== _r\ I
c@
h @
=P
B > AS CONEXOES DEVEM ESTAR
e BEM NA PONTA DOS PINOS DE
" 13_ CONEXAO E NAO POR CIMA
A
2 - 11
EE &
. 10
04 D
5 4 c 9

= 15

|~ 14 |

AAAA

+ Left-click to start wire




10 — Fazendo uma juncdo entre conexdes, pois ndo é automatico.

56 1 Schematic - C:ASPB_Data\eagle\NOME_PROJETO\untitled.sch - EAGLE 7.2.0 Light o s S
File Edit Draw View Tools Library Options Window Help

CRASE Il EN QRAQQE «~ @5 @ 9, - 0LS-
H (Wownes ~|[J/// oS Radus:o ~ [ width: 0.006 ~ style:|continuous |

“:‘)Eus = ,‘( [o.1inch (0.60.9) [ | K1 :
R (= l\ A A A
28| 1 i |
Klx ()
L5 |C1 R2
. 7 13
(Y —1 ia A AN
] um 1 1 2
¢ = = 5 I
= 2 —— IC C R3
®ir 6 10 )
o » —4 By D 9 WV\
T : BI/RBO E 5
C.Vﬂ‘ £ 3 RBI F A R4
EE LT & MWW
T 74L.S47N R5 2
A u>) /]\ $ JUNCAO ENTRE DUAS —'\/VV\'
+ +_ CONEXOES
I8 R6
> MWW
|- L1392 . | -
PI a net junction - ] - e o

s AT 807
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11 — Adicionando o terra (GND).

6 1 Schematic - C:\SPB_Data\eagle\NOME_PROJETO\untitled.sch - EAGLE 7.2.0 Light [ = | = |
File  Edit Draw View Tools Library Options Window Help

CASE ([l ER QRQQE6 v Q3 Q)§]!ADD-.
(9% e i CREE =

Descriotion ,
“@ s & x”ﬁnch (1208 | 4 supplyl Supply Symbols 1 ) v
m | e . 7 |GND SUPPLY SYMBOL 2
O = I 1 GND SUPPLY SYMBOL
|x (o0 2 |
(mps 6 A
| i
. 4 >VALUE
!
SR SUPPLY SYMBOL
v '
“w
e I
ik 10w
®Ir I
Mo »
; =~ /N
dT 6
O~ +
mJ 9 Q £
l_:-_ '\_i 8 Attribute  Value
3 ﬁ WCA1GEH2
[
A %
i [V]smds  [¥] Description [¥] Preview
: search | B3 oo C=">» COMPONENTE GND g
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12 — Adicionando a alimentagdo de +5V (VCC).
S6 1 Schematic - C:\SPB_Data\eagle\NOME_PROJETO\untitled.sch - EAGLE 7.2.0 Light [ o|@] % |
File  Edit Draw View Tools ‘Library Options Window Help

GReE il BE QQQQe ~~ 03 @ {8y
ﬂ == m == == Name Description
Eieels & X mﬂd\ (1206) | 4 maxim Maxim Components .

> MAX34*  +5V, Fail-Safe, 40Mbps, Profibus RS-485/RS...
> MAX346* +5V, Fail-Safe, 40Mbps, Profibus RS-485/RS...
i SN E2ilaSa AP s, Profibus RS-485/RS...

P i

1

>VALUE
>

4 supplyl Supply Symbols
[+5V SUPPLY SYMBOL || 2
L5V SUPPLY SYMBOL | -
Ll
SUPPLY SYMBOL |
%
R I
1k 10w
wr |
M »
T .
O —~
E E Attibute  Value
N
3 lo=e|
A
[V] smds  [¥] Description [V] Preview
ch B} +5v v
1 3

12



13 — Deletando conexdes e\ou componentes.

56 1 Schematic - CASPB_Data\eagle\NOME_PROJETO\untitled.sch - EAGLE 7.2.0 Light - (=R )
File Edit Draw View Tools Library Options Window Help
CRAeE i ER QRAQRQE «~ S : @ o, - oS-
H
"@lshee(s ﬂ»f”O.l‘nCh(-O.?l.o) |1 :
Bl o VVVY
o8| 1 IC1 - > A E
t)s (& :_ 1A A 1; | . LED1 +
IB B - COM
21 c c B R3 85 -8
RS> PARA DELETAR S p + p O |—’VW‘v 4 ¢
| TRILHASE 4 BI/RBRO E g 2d
COMPONENTES g RBI F 15 R4 ; e
F L 4
=l & = VWV— 10 r:z 5
DP |—
> ks RS 7-SEG_SA56-11
© AN .
+ =
© (]
Tl R6
- ,\W\r
K1G32
- R7
GND
v |5 | m | ¥ )
Dean object ] 7 ] 7 40

ST 1830
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15 — Exportando o esquematico para a ferramenta de layout.

matic - CASPB_Data\eagle\NOME_PROJETO\untitled.sch - EAGLE 7.2.0 Light ol S
3 Fdit Draw View Tools Library Options Window Help
i : ;
—Rew weN |HEQAQAQ O @ g, - BYS -
= Open... Ctrl+0O
Open recent 2 15 r =
B save Ctrl+S i
Save as...
Save all R1
A
Print setup... M"
= Print.. Ctrl+P IC1 R2
@ CAM Processor.. + 1A o = AMA o
% Switchtoboard | o 5 :é I_E_i T 2s 6
Import > }4; D + D ;O I—Wy i
Export » = BIRBO E ] = s
BH  Execute Script... "_;C REBI F 1_J1 R4 o
[ RunULP.. 1 q v G MAN 10 g or 2
)
Close Cti+Fa 5 e 74L847N R5 7-SEG_SA56-11
Exit Alt+X 0 )
+ . o
EE =[8 R6
+ AN
P e KC1G$2
a1 = R7
e &5 A "'I
A
GND
- | ¢ »
Generate/switch to board 40
’ |
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16 — Movendo e posicionando os componentes do esquematico dentro das bordas da placa.

2 Board - C:\SPB_Data\eagle\NOME_PROJETO\untitled.brd - EAGLE 7.2.0 Light [ D
File Edit Draw View Tools Library Options Window Help
2Ha@ 2 il ER Q0§ o | @ *9, .
5 [0.05inch (4.25 1.85) | | v

409 m

|
A JO

o
W

WemOoOl. ASn FFp 8,
$ID)a L o

A

i

on

Oz cJo @ 0.[=[a]«]ld] LI L
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17 — Configuracdes do GRID.

|‘D\@ —!513-]

2 Board - C:\SPB_Data\eagle\NOME_PROJETO\untitled.brd - EAGLE 7.2.0 Light
File Edit Draw §§ View | Too Library Options Window Help

2H=@ |B ord. RS o O 9, .
@ '.b Layer settings...

__ |0.05inch (-]
[ FO | Mark
..!“ + Show
o @ Info
x|x (o Redraw
}' Zoom to fit

. Zoomin

1] :}v Zoom out
$]wm Zoom select
=R

i

™

| s
%
T
O —
—
S
BN
- <

Change the grid settings

S

glefo @ @, m(m]e]|] ]
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18 — Configuracdes do GRID.

2 Board - C:\SPB_Data\eagle\NOME_PROJETO\untitled.brd - EAGLE 7.2.0 Light

@ Lines

|} LFinest

Cancel

2He@ 2 i ER QG @ s 0O 9, M.
EH

Q> 0.05inch (-1.453.20) |

.'!d +

o @

els (o5 Display Style

}/ on 9@ Off Dots

o = 3

E Multiple: 1

a Alt: 5

"I

10w e ——

il a Default ‘

| s

YU

L

T

O —

HJ

e

s
o

- <

2 Finest

Oz e @ @)= 8]:]]
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19 — Configuracdes das regras de projeto - DRC.

2 Board - C:\SPB_Datale; E_PROJETO\untitled.brd - EAGLE 7.2.0 Light [E=aRo
File Edit Draw View Tools] Library Options Window Help
: - - 1 deslo
2He@ 2 o _ERC |~ @ s @ 9, M.
@ Angle: 270 ~ [‘_h‘] o—: :: :D:RC"' ] 2
P ——— || Frrrigs [
| (- . v
e | 5 mil (-535 2805)
m e A\ Autorouter.. =
— '.0:- Ratsnest
alg Calculate print inductor...
D }, Drill legend...
Mill outlines...
L]
ﬁ 3}. Panelize...
a” Search...
ﬂ Statistics...
I S
10w
or
B
N
ST
O —
L
<
BN
:’ <
1
p m »
Deslgn Rule Check :\
O < T e wE] ) e o o e
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20 — Configuracdes das regras de projeto — DRC CLEARANCE.

W% 2 Board - C:\SPB_Data\eagle\NOME_PROJETO\untitled.brd - EAGLE 7.2.0 Light = DS

CHam 2 Il BEE CQQAQ «~ Q@ s O 9, M.
@ Angle: 270 ~ @mv [}:
P Smi(-7102805) | v

* T T T T T T 1
oY @ File | Layer Clearance fistance | Sizes | Restring | Shapes | Supply | Masks | Misc
Klx o
}/ Different Signals
Hy - Wire  20mil Pad
W 3%
2™ Pad  20mil
ﬂ Via  20mil
R2 K2
St Same Signals
ar Pad
J/; 2 Smd  20mi
»\ > Minimum Clearance between objects in signal layers. TROCAR TODOS OS
0 1k The Same Signals check between Smdand Via does not apply to Micro Vias. VALORES PARA 20 MILS
O = The Same Signals check does not apply if an Smd'and Smd/Pad are in the same package.
! ﬂ Setting the values for the Same Signals checks to 0 disables the respective check.
e
Select Cancel
% R 3
56

) G e 0 3 —=TEETs e
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21 — Configuracdes das regras de projeto — DRC SIZES.

# 2 Board - C:\SPB_Data\eagle\NOME_PROJETO\untitled.brd - EAGLE 7.2.0 Light

=

X4

CHeE 2 N EREEGRQAEG «~ @ ¢ O *9, B,
@ Angle: 270 ~ @mv [}:
i Smi (-7102805) |

LT »  DRC (default)

* T T T T T T e
oY @ File [ Layers [ Clearance | Distance estring | Shapes | Supply | Masks ‘ Misc
Klx o 1
L
ﬁ apy Minimum Width 25mil
:: 1 Minimum Drill 24mil
ﬂ Min. Micro Via 9.99mm
2
10w Min. Blind Via Ratio 0.5
™
| 3
e-\ > Minimum Sizes of objects in signal layers and of drill holes.
¥ 1k Minimum Width and Minimum Drill may be overwritten by larger values in the Nef dasses for specific signals.
-
O Min. Micro Via applies to biind vias that are exactly one layer deep. Typical values are in the range 50..100 micron. The value has to be smaller than
. Iﬂ Minimum Drill; otherwise (e.g. with the default value of 9.99mm) there are no micro vias defined.
R Min. Blind Via Ratio defines the minimum drill diameter d'a blind via must have if it goes through a layer of thickness £ Board manufacturers usually give this
< “aspect ratio” in the form 1:0.5, where 0. 5 would be the value that has to be entered here.
. Select ‘ \ Cancel
e

Dk
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22 — Configuracdes das regras de projeto — DRC PADS.

# 2 Board - C:\SPB_Data\eagle\NOME_PROJETO\untitled.brd - EAGLE 7.2.0 Light = XS

CHom 2 Il BEE CQQAQAG «~ @ s O 9, M.
@ Angle: 270 ~ @mv [}:
5 Smi(-7102805) | v

u, |+ * DRC (default %)

1

+ T T T f T T T
oY @ File | Layers | Clearance | Distance | Size Restring Shapes | Supply | Masks | Misc
Klx o
Min % Diameter
}' Top 20mil 25 20mil
i Inner  20mil 25 20mi
m 3%
a Bottom  20mil 25 20mil
9 Outer  8mil 25 20mil
T
Inner  8mil 25 20mil
™
| > Micro Vias Outer  4mil 25 20mil
Lﬂ} - Inner  4mil 25 20mil
A
Jir Restrings for pads and vias are defined in percent of the drill diameter (imited by Min and Max). If the diameter of an actual pad or via would resultin a
- larger restring, that value will be used in the outer layers.
-
2 Iﬂ If the Diameter option is checked the actual pad or via diameter will be taken into account in the inner layers, too.
- Micro Vias are biindvias that are exactly one layer deep and have a drill diameter that is smaller than the Minimum Drill value defined under Sizes (which
— may be overwritten by a larger Drill value in the Net dasses).
S 4
. Select ‘ Cancel
e

Dk

O c| oo 0= 8]«] d] B =R TR i
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23 — Ferramenta de roteamento manual.
2 Board - C:\SPB_Data\eagle\NOME_PROJETO\untitled.brd - EAGLE 7.2.0 Light =l

File Edit Draw View Tools Library Options Window Help

3.9-&”“ e sy e . ° e 0 U%Fg‘rlw)‘ Hrce
ﬁ 7. 16 Bottom " — [Z] 4 / [_ =) 5 _J,/ _l_ Radius: 0 v @ /7 Width: 25 ~ E © © Dimeter: auto v Dril: 23.62205
b 2 Fur I:

*

o
W

§

cemolJUEnFro B,
:D)_] ™ * \5"

&

Bl
: -
1
« u »
Signal: NS6, Class: 0 default ¢ Left-click to select airwire to route 0 ;\
s = T T ] — = |
Oz <o o o =a] ] = 5L oo e
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24 — Ferramenta para “desrotear” um pedaco de trilha.

2 Board - C:\SPB_Data\eagle\NOME_PROJETO\untitled.brd - EAGLE 7.2.0 Light | | S|
File Edit Draw View Tools Library Options Window Help

CHe® 2 il ERECQAQAQQEQ «~ Q@ s 0O =9, @
E
P [smi (47020100 [ | v

*

Al
W

Rep &,
§

n
| ¥

OJ_Eft-click to select signal to ripup 0 ;\

[ [ @ © )= (8]« ]ld] EUTERd® .

Oz <]
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25 — Configuracao do Autorouter.

2 Board - C:\SPB_Data\pwsiskM@NE PROJETO\untitled.brd - EAGLE 7.2.0 Light | =nEo X

File Edit Draw View Tools] Library Options Window Help

- - WI_J( 1
2H=@ 2 | @ s O 0, M.
@ ¥& DRC..

— 4 |
| 5 mil (-255 2350) et v
>

m, e A\ Autorouter...
- o Ratsnest
+
el Calculate print inductor...
}, Drill legend...
Mill outlines...
L]
ﬁ i Panelize...
al Search...
ﬂ Statistics...
2
o 1w
™
| 3
A&
ST
O —
—
S
o«
A
- <
1
£ 1 »
StaE»the autorouter 0 :\

=/

Oz c |0 5 0 .= | 8]«]d] = w0l g
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26 — Configuracdo do Autorouter.
77278c>ard - C:\SPB_Data\eagle\NOME_PROJETO\untitled.brd - EAGLE 7.2.0 Light = | [@ X3

CHS® I I BN QRQQE «~ @ @ “9, .
B

[smil(2202350) | v

Autorouter Main Setug

Preferred Directions The Autorouter is routing the board with different

@

Hy e sets of parameters depending on the Effort
m 3* setting, if Routing Grid or Preferred Directions are
a” 1 set to Auto. Multiple-core processors are
- up

9 Effort \r:ﬁeaium 3

L;_’ 2 V| Auto grid se!ec'ﬂon
/e V| Variant with TopRouter

+ -
lﬂ} 16 Bottom Maximum number of running threads 4
ﬁ-\ - Continue existing job (Best of 3: Route: 100.0%)

»
| Load... || saveas... ‘

SHINT 4
O —
. ﬂ [ Continue. .. Select | ‘ Cancel
A
S i
%
< o

O ¢[00 @ |= 8] ] = Sl a0 I,.i
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27 — Iniciando o auto roteamento.

2 (0%) Board - C:\SPB_Data\eagle\NOME_PROJETO\untitled.brd - EAGLE 7.2.0 Light

5m

.-.@

ﬁll

-é,
;

ASnd
D)_] «"!

CemoOl

&

_—

Routing Variants Dialog

2 desl gFce
P T

I Routing Variants

1 waiting
2 waiting
3 waiting
4 waiting

| start | | |

0.0% Vias: 0 (TopRouter)

0.0% Vias: 0
0.0% Vias: 0
0.0% Vias: 0

Percentage may decrease after final processing of polygons.

>> \ \ 7Cancel

m

‘:‘3@
0.0% Vias:0 Conn: 18/0/0 0% 0 N
Oz [c]o @ @[-]= (8] [] TR e
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28 — Auto roteamento completo.

2 (100%) Board - C:\SPB_Data\eagle\NOME_PROJETO\untitled.brd - EAGLE 7.2.0 Light = | (@] XS
ARe g - : | e
= Routing Variants Dialog LX)
5 mil (- v
0 > g | gfaasiaa 2
.-!4 : 1 completed Optimize8: 100.0% Vias: 0 (TopRouter)
- T T ST e
* @ 3 completed Optimized: 100.0% Vias: 0 1
] bt & 4 completed Optimized: 100.0% Vias: 0
L]
o
=R
10w
™
F ¥ Percentage may decrease after final processing of polygons. £
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29 — Selecionando layer para impressao.

2 Board - C:\SPE.Data\eagle\NOME_PROJETO\untitled.brd - EAGLE 7.2.0 Light =l
File Edit Draw View} OOI].S Library Options Window Help
2H=@ T ond. =il o @ “, M.
32} I By, Layer settings... l 2
[ 5mil (9903 v
(5] o)l +  Mark z
..!“ + ) Show
B @ Info
x|x (o Redraw
}' Zoom to fit
. Zoomin
ﬁ :}v Zoom out
$]nm Zoom select
I S
10w
™
[ ]
%
T
O —
e
e
BN
4 o=

< 11 )

Show/hide/edit layers

&

ecm @

28

= @R O



30 — Selecionando layer para impressao.
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11.
12.

ETAPAS PARA CONFECGCAO DAS PLACAS

CONFECCAO DO ESQUEMATICO.

CONFECCAO DO LAYOUT.

IMPRESSAO DO LAYOUT EM PAPEL NORMAL.

PEDIR NO ALMOXARIFADO PAPEL TRANSFER E RECORTAR EM UM TAMANHO LIGEIRAMENTE
MAIOR QUE AS BORDAS DA PLACA E COLAR COM DUREX EM CIMA DA IMPRESSAO NO PAPEL
NORMAL.

COLOCAR NA IMPRESSORA NA BANDEJA MANUAL COM O PAPEL TRANSFER VIRADO PARA CIMA E
MANDAR IMPRIMIR O MESMO LAYOUT. A IMPRESSAO DEVE FICAR EM CIMA DO PAPEL TRANSFER.
PEDIR NO ALMOXARIFADDO UMA PLACA FENOLITE FACE SIMPLES E SERRA. A PLACA DEVERA SER
CORTADA DO TAMANHO DO LAYOUT.

LIXAR COM BOMBRIL O LADO DO COBRE DA PLACA DE FENOLITE PARA RETIRAR A OXIDACAO.
COLAR O PAPEL TRANSFER COM A IMPRESSAO VIRADA PARA O LADO DO COBRE DA PLACA COM
DUREX.

PEDIR PARA OS LABORATORISTAS LIGAREM A PRENSA E PEDIR PARA ELES PRENSAREM A PLACA.
APOS REALIZADA A PRENSA (DEMORA UNS 10 MINUTOS) RETIRAR COM CUIDADO O PAPEL
TRANSFER.

FAZER UM FURO EM ALGUM CANTO DA PLACA E PRENDER UM FIO DE MAIS OU MENOS 30cm.
LEVAR NO LABORATORIO DO SUBSOLO A DIREITA NA PORTA COM GRADE E COLOCAR A PLACA
DENTRO DA BACIA COM PERCLORETO DE FERRO PARA CORROER A PLACA. A PLACA DEVE FICAR
TOTALMENTE IMERSA COM O FIO PARA FORA PARA SE PODER RETIRAR NAO TOCAR NO LIQUIDO
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PODE QUEIMAR. ESTE PROCESSO PODE DEMORAR DE 40 MINUTOS A 1 HORA DEPENDENDO SE O
LIQUIDO ESTA NOVO OU NAO. AGITANDO PELO FIO ACELERA O PROCESSO.

13. A PLACA ESTARA PRONTA QUANDO NAO SE ENXERGAR MAIS O COBRE.

14. FAZER A FURAGCAO DA PLACA COM BROCA DE 0,8mm OU DE 1mm NA FURADEIRA DREMEL QUE

TEMOS NO ALMOXARIFADO.
15. E POR FIM SOLDAR OS COMPONENTES
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