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PHAN 1

KHAI QUAT CHUONG TRINH

Chao murng cac ban dén vdéi chuang trinh Eagle phién ban danh cho Windows, MAC, Linux
Pay la chuong trinh quan trong va rat hitu ich d6i véi nhitng ngudi theo hoc chuyén nghanh Dién-
bién T, Tu dong hoa va Cd dién tr v.v.
EAGLE c6 nghia la: Easily
Applicable
Graphical
Layout
Editor
Chuang trinh nay dugc phat trién va phan phéi bai cdng ty CadSoft Computer, Inc (Germany)
Phone: +1 954-237-0932
Fax: +1 954-237-0968
E-mail: support@cadsoftusa.com
Web: http://www.cadsoftusa.com
Diéu dac biét nira day la chugng trinh Freeware véi day du cac tinh nang giéng nhu ban
shareware.

EAGLE dugc chia ra Iam ba phién ban cho mdi ngudi duing khéc nhau.

Ban Professional Edition

Ban nay thuGng dugc dung cho thugng mai
< Khong gidi han khong gian thiét ké (I6n nhat la 64 x64 inches = khoang 1m6 x 1m6)
% Sg d6 mach dién up |én tGi 999 sheet
% HO trgd toan bo linh kién chip dan SMD

% Xuat dir liéu data nhiéu dinh dang N

% Tao thu vién linh kién mdi tr thu vién cd san bang cach Kéo & Tha

% HO trg thao tac xoay cac goc do

*
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% Thiét ké vdi mic layer toi da la 1616p
% ....cac tinh nang day du va khoéng bi gidi han

Ban Standard Edition
Ban nay thudng dung cho ca nhan véi khong gian thié€t ké khong rong 1dm
< MOt vai tinh nang bi gidi han
% Thiét k€ board t6i da dudc 4 I6p (I6p Bottom, Top va 2 I8p bén trong)
% Sd d6 mach dién up tbi da tdi 99 sheet
< Khoéng gian thiét ké board t6i da la 16cm x 10cm

Ban Light Edition )
Ban nay thuGng dugc dung trong giang day....ban nay thuc chat la ban Freeware dugc cai dat san
% Khong gian thiét k& t6i da la 10cm x 8cm
% HO trg thiét ké chi vdi hai IGp
% M0i sd d6 mach dién bao gom 1 sheet

Véi phién ban Eagle 5x ngudi st dung cé thé thdy dugc hinh dang va céc théng sd kich thudc cla
linh kién rat cé thuan Igi trong viéc Iua chon linh kién khi thi€t k€ mach dién

Chuong trinh Eagle cho phép ngugi str dung vé sg-dé nguyén ly mach dién trong clra s6 soan
thdo Schematic va sau dé chuyén sang so d6 Board PCB mdt cach nhanh chdng va vd cling don
gian chi véi mét thao tac chudt

Yéu cau cua hé thong:

Windows 98 / WinNT / XP

Do phan giai man hinh 800 x 600
Thiét bi ngoai vi: May in kim hodc Laser

May khoan 10

PHAN 2
CAI PAT CHUONG TRINH

Budcl: Pua dia cai dat chuang trinh vao may (thudng s dung dia CD-ROM) hoac la vao trang
chul d& ban chuang trinh *.exe vé cai dat. (USB....)
Budc 2: Chon file setup.exe cé chlra trong dia cai dat va kich dup chudt vao do. Vdi cai dat tur
CD: néu chudng trinh cai ddt cd thé tu ddng khdi ddng véi file Autorun thi ban khéng phai tim file
setup do nira
Véi ban tai tU internet, ban chay file eagle-win-5.x.x.exe

Trén man hinh xuét hién clra s6 dé€ cho ban Iva chon s dung ngdn ngi nao trong qua trinh
cai dat Englisch hoac Deutsch ( Ngbn ngir nay chi ¢ tdc dung trong qua trinh cai dat, con sau khi
cai dat xong thi chuong trinh duoc su’ dung vdi ngén ngi English)
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WinZip Self-Exiractor - eagle-win-5.6.0_exe

e .Md@“@@“f@@@bgw

B EAGLE 56.0 Setup

Welcome

Welcome to the EAGLE Setup program.

This program will install EAGLE on your computer,

—

COCCONDEN

Click "Next" to continue with the Setup program.

(%)

l Next > ” Cancel ]
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B EAGLE 5.6.0 Setup ®

Software License Agreement

Flease read the following License Agresment, Press the PAGE DOWHN key
to see the rest of the agreement,

EAGLE LICEMSE AGREEMENT ~

Thiz is & leqal agreement between you, the end user, and Cadsoft —
Computer, Inc., which markets software products under the
trademark EAGLE, CadSoft Computer, Inc. shall be referred to in this

Agr;/gﬁ: : z the terms of this
Ag and accompanying
ite (fec=a (g2l ifers) to the place vou

obtained them for a full refund,

USE OF THIS PRODUCT COMSTITUTES YOUR ACCEFTAMCE OF THESE
TERMS AMD COMDITIOMS AMD YOUR AGREEMEMNT TO ABIDE BY

THEM. 3

Do you accept the terms of the preceding License Agreement? If you
choose ™Mo", Setup will close, To install EAGLE, you must accept this
agresment.

H EAGLE 560 Setup

Choose Destination Directory

Setup will install EAGLE in the following directory.

To install to this directory, dick ™ext”,
To install to a different directory, dick "Browse" and select another

u:IirEt;i;ﬂ]EI
You I Qj i Iz[\ﬁi "Cancel” to exit Setup,

Destination Directary

C:\Program Files\EAGLE-5.6.0 | Browse, .,

[ < Back J[ Ni:ct} ][ Cancel ]
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Il EAGLE 560 Setup

Start Copying Files

Setup has enough information to start copying the program files, If you
want to review or change any settings, click Back”, If you are satisfied
with the settings, click "Mext” to begin copying files.

Current Settings:

Destination Directory:
C:'Program Files\EAGLE-5.6.0

§ @ C MEMNS EXISTING FILES,

WHICH WILL BE OVERWRITTEN!

N

’_ < Back J[ Mext = ][ Cancel

B EAGLE 56.0 Setup

Copying Files

Setup is now copying files to your computer,

4%

Cac budc cai dat dugc minh hoa nhu hinh trén,,, ban chi can nhap Next > va chon thu muc cai
dat Ia xong....sau khi hoan tat qua trinh cai dat thi chiing ta c6 thé bat dau st dung dugc chuong
trinh ngay lap turc.

ut Bay.NET



PHAN 3
KHOT PONG CHUONG TRINH

Ban c6 thé khdi ddng chuang trinh bang céch kich dip chudt vao icon chuang trinh trén man hinh
desktop, thanh Quick launch hodc vao Start > Programs > EAGLE Layout Editor 5.6.0
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i Bzbylon — - ! E Tutorial
-1 R rF=T-1m1N Y .
) MIFELFUI@@ U' ﬁ-" @ - h M Update Documentation
@ mToo o » : 0
[@ Adobe » _
@ etant e R Location: C:\Program F
@ YeryPDF POF2Word v3.0 b
=4 J [@ Macromedia »

EERCONERBETIDN

| Wl

Ctra s& chuong trinh chinh.....



MName

Projects

CAM Jobs

Scripts

User Language Programs
Design Rules

Libraries

& zilog.lbr

& zetex.lor

& xdlime-scy.lor

& xicor.lbr

& vwerth-elektronik. lbr
& wirepad.lbr

& wafer-scale-psd.lbr
& varistor.lor

& v-reglbr

& v-reg-micrel.lor
& uln-udn.lbr

& tripas.lor

& triac.lbr

& transistor. lbr

[ G B

& transistor-pawer. lbr
& transistor-pnp.br
& transistor-npn.br

e = i B R e . R G R == G |

& transistor-small-sign...

& transistor-neu-to22, ..

Description

CAM Processor Jobs
Script Files

74*00

Quad 2-nput NAND gate

About EAGLE

Copyr
A

Ezsily Applicable Graphical Lavout Editor
Version 5.6.0 for Windows
. | aaDIME o p
LB bENDEN

hit () 158E-200% CadSaft

TIYNLS nesarvad Widrkdw

=]

14

rkage
| IS

[20

14

| IS

[20

14

| IR

[20

MPM Transistors

Thoc-us.lbr £

Dual In Line Package

Description
Small Cutline package 150 mil
Leadless Chip Carrier Ceramic Packaoe
Dual In Line Package

small Cutline package 150 mil
Leadless Chip Carrier Ceramic Packans
Dual In Line Package

Small Cutline package 150 mil
Leadless Chip Carrier Ceramic Package
Dual In Line Package

W

| ¥

Tai clra s& nay ban c thé thao tac ma:
Schematic dung cho viéc thiét ké sa doé nguyén ly...
Board dung cho viéc thiét k€ mach in...va xudt ra in &n
Library dung cho viéc thiét ké mau linh kién néu trong ca sé dir liéu cia Eagle chua co...

PHAN 4

VE SO PO NGUYEN LY

Khai dong chuang trinh, tai giao dién chinh cla chuong trinh Control Panel.
Budc 1: Kich chudt phai vao Projects va chon New Projects - xuat hién thu muc tén
New_Project (ban co6 thé dat tén cho thu muc Projects nay)



Conirol Panel - CADocuments and Settiings\cOccOnden\My Dd

File View Options Window Help
Marme Description
= Projects

B8 du an mach

Mew Folder ()
Mew Project ="

CAM Processor Jobs

. . Script Files
Edit Description User Language Programs
Design Rules
Use all Libraries
lUse none

Tiép theo kich chudt phai vao New_Project sau dé di chuyé&n con trd dén muc New va kich
chuot trai vao Schematic

Conftrol Panel - FA\mach dien\eagleldu an mach\New_Proj

File View Options Window Help

Description

Mame

9v_to_12v.pro
E Sv_to_12v.brd
Sv_to_12v,4qd
[ wineprom

[ weihnachststern...
[C) usbasp_ar

[ UsBasp_CH

[ usbasp_stmega...
#H usbasp >
[ triangle-pwm

[ tda72s4

[ speaker_protect...
[_] spannungsregle...

R e N e e R e e R e T R I A SR e

Hodc ban cd thé€ ma 1 File mdi truc tiép tur clra s6 chinh Control Panel theo céc budc nhu hinh

02 e sas (A na s [
Close Project
(3 minous
[T micro_s Boar
[Z3) microsp Rename Lib
[C magnet Copy 1orary
msgnet - Delete CAM Job
5:555 LV-U5Bzg Edit Description logramm...
Fimach dienieagle LP
Use all Script
lse none Text
Folder
Project




= View  Options

2 Open

Open recent projects

Save all

Close project

Conirol Panel - FAmach dien\eagle\du an mach\New_Projec
Window Help

4

4 Project

|3

=
Bl EBoard

& Library

Exit Alx |2 CAM Job
E | LI5|:IE|5|:| e §”_L_P LLP
] trianglssmu = = (N pe=
5 = UCCENDE N
7] speaker_protect... . Taxt
] spannungsregle... |
(] reducteur_vl_a...

Khi clra s6 soan thao Schematic xuét hién ban phai thuc hién cdng viéc dat tén cho mach dién
sé dudc vé&. Ban co thé thuc hién viéc nay bang cach kich chudt trai vao bi€u tugng cét gilr nhu
trén hinh vé hodc ban cd thé kich chudt vao Menu File roi ti€p theo kich chudt vao muc Save

As...

2 1 Schematic - F\mach dien\eagl
File | Edit Draw Wiew Tools Lib

New Ctrl+N |ﬁ
(2 Open.. Ctri+O
G UND Lru_

Cirl+3

Save as

Sawe in: | (=3 New_Project j

My Recent
Documents

My Network
Places

BX
EETE

CUCCUNDE.N

File name:

Save as type:

[red]

j Save

|Schematics {"sch)

T
ﬂ Carcel

Clra sb thiét ké sa dd nguyén ly




& 1 Schematic - FA\mach dien\eagle\du an mach\New_Projecfimicrophomg coh H
File Edit Draw View Tools Library \Qptions

Toa do
con tré
chudt Dong lénh

+ Left-click to start patygon

Window Help

Tén tap tin

Thanh hién
thi tham s
Thanh Menu lénh

>ONDEN

nh chirc nang

Chi dan hanh déng

Isolate:| 0 » | Spacing: »

¥ Add
| Change
Copy
Delete
Display
Grid
Group
Mave
Mame
Quit
Rect
Route
Script
Show
Signal
Split
Text
Value
Via
Window

Wire
Write
Edit

Cac lénh co ban



i ®

Add
=y Thanh céng cu g:e
o nay nam bén trai R Display
4 ™| cda man hinh Thanh cong =7
X & Cy nay ,n_érr,\ S .
1T od bén phai cua Move
2 man hinh Name

Quit
10k % RCCt
o Route p
V D Script

_T Show
7 =
@) Text
md e
i Window
SN ;
AT Wire
e | write
& v Edit
I: Information Xem thong tin cua linh
kién hoac day noi

Mark Chon thém toa do th& 2 tréen
ban vé

guyén ly

|_Move Di chuyén linh Kién trén sG do Copy Sao chép linh kién
n

Group Nhom 1 so linh kién hay 1 phan mach
ange Thay doi cac thong so cua mac

dién

dién can di chuyén hoéc cdt




kien Value [&nh thay doi thong so (gia tri)
ame Thay doi ten goi cua linh Kien S o Tl 142 et ek

Gateswap hodan dai vi tri cdng cda linh gﬁb
=

trong mach =

10k

M&/thém thu vien inh Kién dé ve
mach
x4

-
= ~ Replace thay thé€ linh kién trong mach
bang linh kién khac

Pinswap hodn déi vi tri chan linh kién

Smash Sap xép lai vi tri Name/Value

trén linh kién ~_ L

i
Split Chia dudng ndi ra tirng phan F it

Miter Bo tron goc dudng di day

Invoke Kich hoat cdng khac tir mét linh
kién

ircle Lénh nay thut hién ve 1 vong
tron

olygon Thuc hién ve kin nhing phan
mach khong can dung dén trong mach in

Lénh nay thuc hién ndi mang cac linh
kién can noi v&i nhau

Junction Lénh tao cac diem noi mach

Label Thuc hien lam xuat hien tén cua

dién . A e ,

' A cac day ndi trong mach (Net, Wire)
Attribute Dat thuoc tinh cho mot linh w7
kién nao do =

Erc Lénh nay giup ban co the Kiém tra . 7 -
nhitng l6i trong mach (Su' ndi mach) 7@ ® ERC Kiém tra 10i trén mach

Hién thi luéi toa dd GRID
P&y 1a chirc néng cho phép hién thi [ugi d€ dinh vi linh kién mét cach chinh xac va thdm
my....mé&c dinh chlfic ndng nay khéng dudc hién thi khi ban ma chuong trinh thiét k& mach....
DE goi chiic ndng nay ta cd thé gd Iénh Grid on hodc nhap vao biéu tuong Grid
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DE nhin dugc céc linh kién trong ban vé theo y mubn ching ta st dung cac Iénh sau:
FIT: Hién thi toan b6 mach dién

ZOOM +: Phdng to hinh anh

ZOOM -: Thu nho hinh anh

REDRAW: Lam ro mach dién

SELECT: Chon phan can phong to

Cac hinh vé co ban
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Vé dudng thang (day noi)

Ban c6 thé gd 1énh WIRE trén thanh command line hodc chon biéu tugng f dé vé dudng

thang,,, khi mudn két thic ban co thé nhap vao biéu tugng Stop @ ho&c nhan phim tat la
ESC

Thong s6 cua Wire

I'Hll‘-lets vid L 25 TS Mo v (7 idth p.024 % Style: Confrucus |

- Dang gap
Mau sac cua khuc cta

dwong thang dwdng thing




0.00&

0.01 Continuous

o012 LanglDazh

0.0 ShortD azh
F 0.0:24 F DazhDot

0,032
0.04
0.05
0.056
0.06E
0.av
0.07&
0.036
0.1

Mt s6 chifc ndng vé khac cac ban cd thé tim hiéu thém...

Vé so do nguyén ly

H 1 Schematic - F\mach dien\eagle\du an mach\usbasp_griusbasp.sch - EAGLE 5.6.0 Profes.__ [£)[E) %)
File Edit Draw Wiew Tools Library Options Window Help
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L&y linh kién: d& 1ay linh kién ban s dung Iénh add ho&c nh&p chudt vao biéu tugng :[k dé
goi thu vién linh kién.

Mot clra s6 xuat hién cho ihéi chtmi ta Ié“i linh kién

Mame Description S
T4t -din TTL Devices with DIM Symbols -
Toaox-eu TTL Devices, 74xx Series wi... | ol I
Fho-itte-de Single and Dual Gates Famil... N i,
Thoa-ittle-us Single and Dual Gates Famil... 3 = "-/I LLLLELLLL I_I-
Tdhix-us TTL Devices, 74xx Series wi... 3] - = s
751xx 75wxx Series Devices E ke m 1
= agilent-technologies  Agilent Technologies N L = s
HCTL-1100-40 General Purpose Motion Co... =i . Bl B
HCTL-1100-44  General Purpose Motion Co... N » == v
allegro Allegro Microsystems, Inc « las = s
altera Altera Programmable Logic ... ] I~ [WTTTTTETTT TN
[=}- alterg-cyclone-II ALTERA Cyclone II FPGA =
EP2C5F256 EPZC5F 255 4
EP2C5Q208 EP2C5Q208 1 J
EP2C5T 144 EPZC5T144 ’EI [ I i e :
el Purpsz Motion Controller
EP2CEAF256 eracaar2se? & b s I RO AN ELIPY
EP2CBAQ203 EF2CEAQ203 provides position and velocity control for DC, DC brushless
EP2CEAT 144 EP2CBAT 144 and stepper motors,
EP2CEBF 256 EP2CEF 256 Source:
EP2CEQ203 EP2C30203 http:ffvewew. avagotech. com/pc/downloadDocument. do?id=
EP2CST 144 EP2CET144 4509
EP2C15AF 256 EP2C15AF 255
EP2C154F434  EP2CISAF434 Package: PLCC44
EP2C15A0240 EP2C15A0240
EP2C20AF256 EP2C20AF256 + | |PLASTIC LEADED CHIP CARRIER
Search Smds Description Preview |http:/fwvw.avagotech. com/pe/downloadDocument. doid=
4509
vl
I oK l [ Cancel ] [ Drop ]

Tai clra s& nay ban sé dugc cung cdp mot s6 thdng tin chi tiét lién quan dén loai linh kién ma ban
chon trong dé bao gobm mo ta vé loai linh kién, hang san xuat, dang chan, hinh dang...

Trong trudng hdp ban mudn tim mat loai linh kién, ban cé thé str dung chiic ndng Search dé tim
mot cach de dang.



I ADD
MName Description A
=+ atmel AVR Devices
- ATE*C51SNDIC  Single-Chip Flash Microcont...
ATA0C515M... PLCCE4
ATBOCS1SM... BGASB1
ATA0C515M... TQFPED
ATB9CS515M... PLCCE84
ATA39C515M... BGAB1
ATB9CS515M... TQFPS0
= ATESC51-% 8-hit Microcontroller with ...
ATB9CS51-12]C PLCCH4
ATA9C51-12.. DIL40
ATB9CS51-16]C PLCCH4
ATA9C51-16... DIL40
AT89C51-20]C PLCCa4 — | \ /_ /_ (
AT39C51-20... DIL40
ATB9C51-241C PLCCH4 L’ U L’ L"
ATA9C51-24.. DIL40
ATE9CS51-JC  PLCCH4
ATE5C517* 8-hit Microcontroller with ...
AT39C513™- 8-bit Flash Microcontroller ..
ATE5C5132 1USE Microcontraller with 64...
AT39551%P 8-bit Microcontroller with K.
ATE5551-% 8-hit Microcontroller with ...
ATI1SAMTX=-A  Highly integrated Flash micr...
ATI1SAMTY=-CU  Highly integrated Flash micr.. s
Search Smds Description Preview
[Eime] v

E ‘;Ll_)j‘]_’él;'n‘roller with 4K Bytes Flash

ew Designs, Use AT89551

Recommendsd

HOT R.eC
Source:
http: [ fww
0265,

w.atmel, comdyn resourcesprod_documentsdo

Package: FLCC44

Plastic 1-Leaded Chip Carrier

[ o ||

[ QK Drop

]

Note: tinh ndng Search clia EAGLE khdng dudc hay cho 18m vi nhiéu khi cac tim khdng chuén xac
(khéng cho ra két qua du trong thu vién co linh kién dé) do vay néu ban nén ghi chd nhiing loai
linh kién ma ban hay dung ra mdt cudn sé riéng dé dé tra cliu vi thu' vién nay tuy dudc sdp x&p
mot cach hop ly nhung hai rac rdi...

Khi 18y linh kién can chud v:

C6 2 tiéu chuén ky hiéu linh kién: D4 la tiéu chudn EU va tiéu chuén cla US
Nhirng ky hiéu nay chi khac nhau trén sg do nguyén ly ngoai ra thi khong co6 su khac biét nao

khac ca

D& nhén biét ngudi ta thudng gén kém ky tu EU va US vao tén cua linh kién nhu hinh vé bén
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Sau khi da add xong linh kién chiing ta ti€n hanh d3t Value va Name cho linh kién bang cach

R2 R

-—_— -

Chon IOk 10k 9

Dung NET 2 dé thuc hién két ndi gitfa cac linh kién sau khi da sap xép va 18y dudc cac linh
kién ra.....

@

Ki€m tra su’ thong mach (néi mach)
Chiing ta c6 thé dung I1énh MOVE hodc [énh SHOW dé kiém tra, [énh MOVE con cd chiic ndng
chinh stra dudng mach, day ndi, vi tri linh kién (day la Iénh dugc thao tac nhiéu nhat trong qua
trinh thiét k€, vé mot hé thng mach dién.)
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Tao diem noi mach

(Chirc nang hau nhu it dugc st dung trong EAGLE

Noi mach

Pé két ndi cac linh kién lai v3i nhau, ching ta s dung 1énh NET E



PHAN 5
THIET KE MACH IN

Designing a Board
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SO PO BO TRI LINH KIEN (MAT TREN CUA BOARD)
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Tao board mach tur s do nguyén ly

Gidi thiéu chut:

PE tao dugc mdt board mach in chiing ta ¢é hai lua chon, cd thé Ia tao truc ti€p trén Layout (vé
tay tUr dau tSi cudi) va cd thé tao Board mach tir so d6 nguyén ly, cach hai gilip chiing ta d& mét
thdi gian két noi gilra cac linh kién hon cach thr nhat bdi vi chi can mot thao tac chudt ching ta
c6 thé chuyén tir sg d6 nguyén ly sang dang Board rét nhanh chéng. Déc diém dé€ EAGLE dudgc st
dung rong rai la tinh dé dung, khdng ruém ra cac tinh nang va viéc két ndi gilra cac linh kién tu
sd do nguyén ly véi sd do mach in vo cung don gién...h‘élu hét ngudi dung déu thich tinh ndng
nay. Ngoai ra sau khi phac thao xong Board, chung ta co thé xuét ra dinh dang 3D nhd mot tool
dugc phat trién bai cdng dong ngl.rdl dung yéu thich Eagle... (Eagle3D) nd s& xuat board sang
dang Script va mot chuong trinh dé render Script sang dang 3D (Pov-ray), chinh viéc hd trg



http://www.povray.org/
http://www.matwei.de/doku.php?id=en:eagle3d

dang 3D da lam cho Eagle tré thanh mot trong nhitng chuong trinh dugc st dung rong rai nhat
clng vdi cac chuang trinh thiét k& mach dién ndi tiéng khac, uu diém la vi ¢d dung lugng cai dit
rat nho (~25Mb) so v@i cac chuong trinh khac (hdu hét la chira trén 1 dén 2 DVD)...

Tinh nang 3D

P
s

Chuyén tir so d6 nguyn ly sang sd do6 mach in
TU sd d6 nguyén ly Schematic chiing ta str dung biéu tugng Board hodc vao & > Switch to ©

hodc cling c6 thé gd Iénh board dé chuyén sang layout



| @ 1 Schematic - FAmach dien\e]
|§]EW Edit Draw View Tools

MNew Cirl+N {ﬁ
= Open Ctrl+0 {
QOpen recent 4
H Save Ctrl+S
Saveas.
Save all
Print setup...
& Print.. Ctrl+P
fm CAM Processor
o board & 1 Schematic - FA\mach dien\eagle\du an mach\usba
File Edit Draw Miew Tools Library Options Wind
| T [y SR UL
EESE 5 v W =y afaae
Ciri+F4 |
AlteX I 3oard| |

The board F\mach dien\eagle\du an machiusbasp_griusbasp brd does
L] not exist.

Create from schishsd 7 L (& H.:U = I

[ Yes H Mo ]

18En | 160

Output.sch Output.brd




# 2 Board - F\mach dien\eagle\du an mach\usbasp_griusbasp_brd - EAGLE ___ (£][B)(¥)

File Edit Draw View Tools Library Options Window Help
zHSF 3 wENQRAQAY -~ Dl 7
- |0.05inch (1.250.15) | || v
Change
oo

‘ i:ﬂ ':':'I:"'r'

"I" ¥ D.elete

: Display

E3 Grid

< Group

o Maowve

Of > Mame

X 1 Quit

11 o+ Rect

5]? i Route

1 Script

_:ing '|R=2'E 5|'||:|','_-|

= Signa

=] e

F- i Split

V ,{ ..... ..... Text

T4t ca cac linh kién
c6 trong so do

nguyén ly

Ban c6 thé diéu chinh kich thudc board bang cach ding Iénh Move dé di chuyén/diéu chinh khung
bao quanh cho vtra véi kich thuéc ban mong mudn

Chuyén céc linh kién vao Board mach, ching ta st dung cac Iénh co ban nhu’ Move va Rotate

ﬁ . Hodc c6 thé chuyén toan bd linh kién vao trong bang 1énh Group | :--:), sau dé tién hanh
s3p x&p linh kién mét cach hap ly nhat dé khi chay Auto khdng bi 10i

Chung ta phai dat linh kién tai cac vi tri thich hgp sao cho cac dudng mach la it bi chdng chéo
nhat,,,,lam dugdc diéu nay thi sé lam cho Board xuat ra dep nhat.



Sau khi Iam xong cdng viéc s3p x&p linh kién thi tién hanh xac dinh vi tri cac 16 khoan dé bt dc

dinh vi cho Board mach

Ban st dung |&nh Hole & dé dat 16 bat 6¢ c6 dinh cho Board
¥ 2 Board - FAmach
Eile Edit Draw \Vie

%EI:_Z el |

0.027559
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C6 hai cach dé& tién hanh vé dudng mach cho board...co thé sir dung |énh Auto

' G& chay mét

cach tu dong,,,cach nay cé nhugc diém la nhin dudng mach sap xép khéng dudc dep/hop

ly....nhung dugc cai NHANH

Cach th( hai la tu di duGng mach bang Iénh Route ‘1" viéc lam nay hai mat thai gian doi chat

nhung néu lam dugc thi rat la dep.
Pau tién chdng ta th cach th nhat:

D& chay 1&nh AutoRoute chiing ta c6 thé g I1énh Auto, nhap vao biéu tugng Auto *

Tools > Auto...
M6t clra s hién ra cho phép ta thiét Ip cac tham s& chay Auto...

L

W
"

hodc vao



¥ Autorouter Selup

General Follow-me Busses Route Optimize 1 Optimize2 Optimize3 Optimize4
Preferred Directions Routing Grid |50 mil
1 Top | 9 Route3 |NfA M| | yiaShape  |Round A4
2 Route? |M/A || 10 Routeld |NfA |
3 Route3 [MfA  |»| 11 Routell (N/A |w
4 Routed (MfA  |»| 12 Routel2 (NfA  |w
5 Route5 [MfA |»| 13 Routel3 (N/A |» bl & IN I I
6 Routed (M/A  |»| 14 Routeld [N/A  |w

7 Route7 [N/A |»| 15 RoutelS [N/ |»

8 Routed |M/A || 16 Bottom |- L [ — l[ P ]
[ o ][ s |[ cocel |
Preferred Directions
Tai clra s& nay ban c6 thé Iua chon ché& dd lam mach in: e B 5 routes A B
- Mét trén (Top) 2 Route2 |NfA |w| 10 Routeld |MfA (W
- Mét duGi (BOttom) 3 Route3 |N/& |%| 11 Routell |N/A |w
- Ca mat trén va mat dudi 1 pa b TR gl B
NéEu chon vé mat dudi thi ban chon mat trén & ché do N/A st izt I
va mat dudi ban cd thé chon dang chd yéu cho dudng mach: 6 Routes [Wn ] 14 Roviets s
I MaCh Sé Chay theo Chi_éu dOC 7 Route? [MN/A % 15 Routels [N/A |»
- Mach se chay theo chiéu ngang 8 Routes A ] 15 totom | B

N/A Khong chon

/  Mach sé chay theo 1 gdc 45 do
\ Mach sé chay theo 1 goc 135 do
* Mach sé chay mot cach tuy y

Con mot sd tham s6 khac nhu’ 1a Buss, Route, Optimize... ban tu tim hi€u vi nd khéng may khé
hiéu...tén cua nd da noi Ién chiric nang clia né.

Sau khi thiét Iap cac tham s cho nd, ban nhap vao OK dé bat dau chay Auto
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PE v& lai bang tay mét dudng mach nao dd, ban co thé chon |énh RIP -%" dé rip dudng da dudc

auto

%32 Copy
o % Delete
Miter

Maove

Optimize

Ripup: Group ||

Properties 7

Cach th(r hai dé€ vé dudng mach, ban chon |énh Route '1" va nh&p vao dudng mach dé chinh

dudng mach.

_brd - EAGLE 5.6.0 Professional

‘£ 2 Board - FAmach dien\eagle\du an mach\usbasp_griusbasg
File Edit Draw View Tools Library

ZHSE 2w T aaaag -~ $8

Céc thong sb6 dwérng mach

EES

. 16 Battom v e A 5 4 T Miterdo

N e
~|F|F  width:|o.015 ~| || @ ©

SRS

£~ Iy MEGAS-

T A 1 1A

Signal: +5V, Class: 0 default + Left-click to place wire (double-click ends wire)

Tén Net ma minh
dang thao tac




Két thiuc board bang cach vé tay néll!

B issottom

v ||_|I./ AT S | Miter:| 0 Isalate: 0 w |Spacing:| 50w |Rank:| 1 v

N
Chon I6p Chon géc Chon loai Chon do
phd mass bo canh phd mass cach dién

Xac dinh phan manh can dugc phu dong sau dé chon Ratsnest x



creDecON
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Néu khéng mubn phi mass ban cé thé bd phi déng bang cach nhap chudt phaivao phan pha

dong rui chon Ripup .%" hodc chon Delete: Polygon dé x6a bod han phan pht mass

Mext

£% Copy

* Delete

F~ Miter

‘_I_b I\{1O|Ure . r . = o el = e 8 o el gl
£ Name —

4 Optimize EGH8 p _|_

= 3 4 = E s

& Show
P Split

Delete: Palygon
Properties

PHAN 6
XUAT THANH FILE IN, PDF, Image, Netlist, Cam...

HAu hét cac chuang trinh thiét k& CAD déu cd tinh ndng xuét file in véi ti 1é 1:1 va mot s6 con hod
trg xudt ra dinh dang PDF (dé€ tim hi€u rd vé dinh dang xin m&i tra Google). Eagle cling cé chirc
nang xuét ra dinh dang PDF ké tir phién ban 5.0.x
Ap dung cho in Schematic va PCB
Co hai cach thuc hién viéc In an
« Cach thd 1: Xuat truc ti€p qua may in.
« Cach th(r 2: Xuat thanh mot file PDF sau d6 ra tiém in (hay dung cach nay nhat vi ko c6
may in)
Vi cach thir 1 (ching ta c6 thé lam viéc v8i may in HP, Canon, Jet, Lexmark, Samsung, Fuji
Xerox, Brother, Epson...)
=

Trong Eagle dé€ in hodc xuét ra dinh dang PDF ban thao téc vdi [énh Print, bi€u tudng hodc

vao File >Print... (Ctrl+P)


http://www.google.com/

JIEN Edit Draw  View Tools
New CtrlsN | ¥
= Open.. Ctr+0 |

Open recent *

H Save Ctr+5

Save as..
Save all

Frint setup...

== CAM ProceSsor

Mt clra s xuét hién cho phép ban thiét 1ap cac tham s6 trude khi i

5

Printer: | PrimoPCF |
Paper: |Custom (279%216 mm, 11x3.5 inches) v|
QOrientation: |Landscape v|
Alignment: |Center v|
Area: |FuII v|
Preview
Options Scale
] Mirrar Scale factor: I:I
[ Rotate Page lmit: =) (M) @ @ |rJ [inlY
I I IR |
0] usscie doun LUCCONUE N
Sheets B
Black
. O al
oli
Oron [ ]
s @ This (1/3)
Calibrate Border
I OK l [ PDF... l [ Cancel l [ Printer...

Trong phan Options, c6 mot vai tham s6 ching ta can quan tam.
- Mirror : In dang anh ngugc
- Rotate: In xoay
- Black: In dam
- Scale factor: Ty € in
- Page limit: Gidi han ban in
- OK: Chap nhan in.
- Printer: Chon may in
- Cancel: Huy bo Iénh in
- Page: Gidi han Ié gidy va vi tri in mach
- Aligment: vi tri in
- Néu chon Center thi mach sé dugc in & gilra giay.
- Néu chon Top - Center thi mach sé dudc in & trén dau va gilra giay



- Left : Bén trai

- Right : Bén phai

- Bottom: Phia cudi giay
V@i cach xuat thanh PDF....
M3c dinh tir phién ban 5.0 Eagle da tich hgp trinh xu&t PDF nén ban cé thé xuét truc tiép thanh
file PDF ma ko can dung may in do....nhung mot I8i khuyén cua tui la ban nén dung mot trinh in
40 nao dé sau do6 chon thudc tinh d6 phan gidi cao cao mot chdt...co thé én t3i 4000dpi d€ in ra
vGi chat lugng tot nhat.

B Print ®
Printer: PrimoPCF
Paper: Custam {27 *m, 11x8.5 inches) w
Orientation: |Lands~ w
. 7 - 2 N,
Alignment; May in ao xuat v
#== . ra file PDF V=
|£| Preview
Options Scale
[ wiirrar Scale factor: 1
[] Rotate Page limit: |
[ Upside down LU LG TINDIE N
Sheets ';
Black
All
Salid o
O From 1 to |3
. N, - N\
[] caption ® This (1/3) u r i r
n 7
Calibrate Border PDF (khong (66)
AY N 2
X |1 Left |0.1mm Right |0, imm iu%chong,u:a)i
¥ o1 Top |0.1mm Bottom [0O.1mm B 173
I OK l [ PDF.../4 Cancel ] [ Printer... ]

Trong thiét k€ mach In (Layout...) thi trudc khi xuat ra file PDF ban phai chinh lai m6t vao tham
sO lién quan dén I8p thiét ké (layer), muc dich cta viéc lam nay la chdng ta chi nén xuat nhitng
layer ma can thi€t cho muc dich in tranh nham réi mat. Néu trong Board ban thiét ké hai I6p thi
phai xuat riéng tirng I6p mot
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Sau khi chinh xong xudi chiing ta cé thé tién hanh IN

Con nhirng cach khac nhu xuat sang CAM, Netlist, Partlist, Pinlist, NetScript, Image ban tu
tim hi€u thém vi ching khdng may khé hiéu cling nhu’ hdu hét sinh vién VN khdng cé du diéu kién
sir dung méay tinh néng thudc chuén Euro.

PHAN 7

TAO THU VIEN LINH KIEN
DE& tao thu vién linh kién khong cé san trong cd s& dit liéu clia EAGLE, chiing ta dung mot chudng
trinh dugc EAGLE hd trg cho viéc tao linh kién mang tén 13 Library Editor. Chuong trinh Library
Editor dugdc sir dung dé chinh slra, tao thu' vién cd phan mé rdng la (*.lbr).
Sau khi ma mot thu vién linh kién, mot ctra s6 hién ra cho phép ching ra chinh stra, tao, thu vién

mdi hodc thu vién hién tai vdi 1énh EDIT, véi chuong trinh nay ban cé thé tao linh kién cho so d6
nguyén ly hodc sé dé mach in PCB.

/
Out 1 [1] 14] Out 4
B i
Inputs 1 {E 4+—“E| } Inputs 4
Vee [4] 1] Veg, Gnd

>NAME

Dual In Line Package

> Do Eae

B Hul
Inputs 2 { 3_ }
pu E% 5 Inputs 3
Out2[7] (8] Out3

SUALUE il N




Trong ché& do Library Edit ban c6 thé chon cach chinh stra Packages, Symbols, va Devices.
Package: nhan dang hinh dang chan thuc t€ cua linh kién khi in (dang nay & vung PCB).
Symbol: Dang hién thj ky hiéu cua linh kién trén so d6 nguyén ly .

Device: Nhan dang toan bo linh kién bao gom ky hiéu sg d6 nguyén ly va dang chan PCB cho
toan mach. N6 ¢ thé chira nhiéu dang chan PCB cho mdt ky hiéu linh kién (nhu chip dan, chuén,
kich thudc...).

Trong Library Edit ban cé thé nh3p vao ndt Dev, Pac hodc Sym dé& chon Device, Packages
hodac Symbols.

P& tao mot linh kién mdi ban mé chudng trinh soan thao Library Edit Ién va 1am theo hudng dan
tirng budc dudi day.
File > New - Library

onirol Panel - EAGLI b_U Professional

W View Options Window Help

[ New [P
= Cpen 3
Open recent projects » | B Schematic
Board
Save gl :E :
CUCCUN
Exit Alx | Z= CAM Job
I
£3 LF351
£3 LF353
2% LF3s55
B L

M6t clra s6 mdi xuét hién

File Edit Draw View Library Options Window Help
SCE e G, By « om “
o B QRAAa SR 7

Package w Add
Change

Capy

Delete
Dizplay

Grid

Group

5 L 2 e & Y Y I (1Y Mave

M

LULILUINDEIN out
Rect

Route

Script

MNew: Shaw
Signal

De l ’ Pac l ’ Sym ] E Split

- Text

I QK l [ Cancel ] ) ) &

Edit a drawing

Tai muc Edit ban cd thé chon thiét ké tao mdi chén linh kién (Pac), Ky hiéu linh kién (Sym) hodc
la chay két ndi gilra hai linh kién Pac va Sym lai v3i nhau (Dev)



Trong phan nay chdng ta s€ tao linh kién AT91SAM7SEXXX (vi trong EAGLE khong c6 con
nay...)
Pau tién ching ta nhap vao Symbol (Sym)

LULLUNDER Creztz new syrrool 'A TSRSV
e
e Ly e Wop Wop W 1Y 11 [ 1Y
o< J[ oo | l VEE:. ‘[_ Mo

Bay gid chung ta da & trong

khung cho linh kién, str dung I1énh Wire ""'f dé vé.

— '}

. o4 Svmbols W

vakhun, e

£

Bay gi& dén viéc dat chan (PIN) cho linh kién, ban gd |1énh Pin hodc nhép vao biéu tudng .| g8
thuc hién viéc dat chan cho linh kién.

MGt vai (6) tham s lién quan t&i PIN ma chdng ta can quan tam:

=T = L[ & & | F|F[- | B |84 Drection:l/0 |¥|Swaplevel:{0] |w




Direction : Loai chan linh kién, nguon, xuat/nhap, chung, tin hiéu, dao dong...

Function : Chuc nang

Length : CG chan, dai, ngan

Orientation: Dinh hudng gdc xoay, 45, 90, 180, 270

Visible : Dang hién thi, hién thi day du (gém sd chan va chiric ndng)va hién thi gian lugc
Swaplevel : Hoan dai PIN

cOccONDEN

Sau khi d& lam xong thi tién hanh dt tén cho tirng chan (Pin) va chiic ndng clia chiing. DE dbi
tén ching ta cd nhiéu cach khac nhau dé thuc hién viéc nay, co thé dung Iénh Info, change,
name dé d6i. O day ching ta cd thé chi can chon Info (cé thé ddi théng tin cta PIN dé véi nhiéu
lua chon) hodc chon Name (chi d6i dugc tén cla PIN).

VGi Info | X | ching ta di chuyén chud
chira dung thong tin ctia Pin dé gidp c

Name: tén cua PIN
Position: Vi tri Pin trong clra s6 lam vi

Angle: gdc xoay cua PIN 40 1.9

Nhiing thdng tin con lai ching ta d@ bid angle /70
trén |:| Mirror
R
Direction I

’ ﬂ ? A \
VGi Name '_!2k_I ban chi can click vao

R Ut T U UP PR L T 1YY

Swap Level |0

nd sé hién ra hdp thoai cho phép thay ¢

nhanh choéng: Length Middle
Funiction Mane

Yisible Both




Sau khi déi tén cho tat ca cac PIN nhu trén ta dudgc mét linh kién hoan chinh nhu phia dudi

Viéc tiép theo can lam la Save lai cho chdc an (cong sirc lam nhu vay ma clp dién la tiéu...)

Bay giG dén phan tao Package cho linh kién mang ma s6 AT91SAM7SEXXX

MOt cong viéc “bat di bat dich” Ia néu ban tu tao linh kién cho s d6 mach thi ban phai thiét ké
dua vao datatsheet cua linh kién dd,,,cé thé ky hiéu linh kién trén sc dd nguyén ly (Sym) thi
khéng quan trong Idm,,,nhung Package thi lai rdt quan trong vi nd lién quan dén dang chan board
khi ban lam ra thanh pham. Néu ban khéng can than, cd thé kich thudc package khi in ra s8 rat
khac so vdi kich thudc chan thuc té cua linh kién ban tao vi vay & day ching ta thiét ké phai dua
theo chudn clia datasheet ma nha san xuét da cung cép cho ching ta...

Khi thiét ké package ban can chu y dén khoang cach gitta cac chén linh kién (chan 1,2,3,4...) vi
mau chét thuc su ndm & cho nay, chi can ta thiét k€ ding la ok...in ra sé rat chuan so vdi linh
kién thuc té.



Piéu dau tién dé€ ban lam dugc nhitng viéc nhu trén va ti€p theo sau déy la ban phai tai dugc
Datasheet cho con IC nay...tdi datasheet 6 dau thi chdc khéng can ndi vi ban ciling thira biét
Google n6 manh nhu thé nao ding khong!

Chip nay c6 128 Pin dugc thiét k& package dua theo chuidn LQFP-128 c6 khodng cach hai chan 1a
0.5mm (0.02inch)

Nhin vao bang phia dwdi & datasheet chung ta c6 thé thiét ké né mot cach dé dang céc khoang
cach chan linh kién cting nhw kich thwéc WxH

MILLIMETER INCH
SYMBOL
MIN, | NOM. | MAX. MIN, | NOM.| MAX.
A — | —|180| — | — |0.083
Ar |owos| — | 015 [po02| — |o0.006
Az |1.35| 1.40 | 1.45 |0.053|0.055|0.057
D 22.00 BSC. 0.866 BSC.
D 20.00 BSC. 0.787 BSC.
E 16.00 BSC. 0.630 BSC.
£ 14.00 BSC. 0.551 BSC.
Rz |0.08 | — | 0.20 [0.003| — |0.008
Ry |008 | — | — |0.003] — | —
6 |o is| 7T |o s | 7
o CUICCIOND N1 —
Gz H1= | H22| =8 H BN | s
By (110 | 12 13011 | 13
c 0.09 | — | 0.20 [0.004| — |0.008
L 0.45 | 0,60 | 0.75 |0.018|0.024|0.030
L, 1,00 REF 0.039 REF
S 020 | — | — |0.008] — | —
b 0.17 | 0.20 | 0.27|0.007|0.008] 0.011
e 0.50 BSC. 0.020 BSC.
D2 18.50 0.728
EZ2 12.50 0.492
TOLERANCES OF FORM AND POSITION
aaa 0.20 0.008
bbb 0.20 0.008
cce 0.08 0.003
| ddd 0.08 0.003

-


http://www.google.com/
http://atmel.com/dyn/resources/prod_documents/doc6222.pdf
http://atmel.com/dyn/resources/prod_documents/doc6222.pdf
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Sau khi da thiét ké xong phan Sym va Pac, ching ta tién hanh moét cong viéc quan trong la két
nGi gitra hai linh kién Sym<-->Pac lai v8i nhau dé ching cé tuong thich véi nhau & ca sd do
nguyén ly va s dé mach in
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PE két ndi ching ta s dung |énh dev T¥, a8 kat ndi, v6i Iénh nay, chidng ta cd thé tuy bién
két nbi rat da dang linh kién (vi du Resistor, capacitor...)

= Edit 3]

Device

o 2 e W 2 (1Y [ s 117
b

Mew: |ATS15AM7SES12/256/32-AL

o J[_vx J[_om ]

[ OK H Cancel ]




5 1 Library - C:\Program Files\EAGLE-5 6 0\lbri\ 1 1br (AT91SAM7SE512/256/32-Al_dev) - EA__[E][E]X]

File Edit Draw View Library Options Window Help
EHS BB YL ARAAY -~ DF 7
i o [0.1inch (1.2-15) [ || A
Change
Copy
Delete
Display
Grid
Group
Mowve
Mame
Quit
Rect
Route
Seript
Show
Signal
Split
Text
Value
Description  [Technologies A \-‘Ii::o'\'
XTI 1SAMTSES12/256/32- e
Use the U | .
DESCRIPTION —m——————— Wire
command to Write
;::i:i;tion [ Mew ] [ Connect ] Edit
Gevice. L Prefx |
< » Value @ off O on

TGi day sur dung lénh add :[k dé€ thém linh kién can két ndi véi nhau. Man hinh két ndi xuét
hién: Trudc tién ta phai 18y biéu tugng Symbol trong Add dua ra ngoai man hinh. Tai g&c toc do.

Sau dé chon linh kién nhu hinh dudi:

& Create new package variant for AT91SAM7SES12/256/32 [X]

"y T I _' W,
T{i@jfﬂf ﬁrl:é"‘juman-uam nach
= ToLPR12E )

Variant name

[ 814 l [ Cancel

I Ok l [ Cancel




5 1 Library - C:\Program Files\EAGLE-5 6 0\lbr\at91sam7sexo-au lbr (AT91SAM7SES12/2_ [E)[E]X]

File Edit Draw View Library Options Window Help
" EHS M B A aaE o i 7
- [0.tinch (06249 | v
Change
Copy
Delete
Display
Grid
Group
Move
Mame
Quit
Package Variant Rect
LOFP-128 -AU v MR
Script
Show
¢ | S Signal
— — Split
Description  [Technologies A B Text
INT21SAMPSES12/256/32 value
Use the a1 -
DESCRIPTION "
command to [ Mew ] [ Connect Windaw_
enter a E— | H
description [ Prefix ] 1c Wire
of this ¥ Write
< Value ® off O on ¥

DE két ndi chiing ta nhdn vao Connect va chon két ndi chan cho phu hagp, tuy tirng loai ma két
noi phu hgp, & day ching ta ta két nGi cho con linh kién da tao

& Connect -AU (LQFP-128) 3]
Pin Pad Connection

Name Name Fin Pad ]
GS1.TST 8 GS1.PC14 83

GS$1.VDDCORE@1 21 GS1.PC15 87

GS1.VDDCORE@2 23 GS1.PCl6 g6

GS1.VDDCORE®@3 46 GS1.PC17 85

GS1.VDDCORE@4 47 GE1.PC1B 84

GS$1.VDDCORE@5 71 GS1.PC19 83

GS1.VDDFLASH 72 GS1.PC20 32

GS1.VDDIM 74 GS1.PC21 81

GS1.VDDIO@1 95 GE1.PC22 80

GS1.VDDIO@2 A GE1.PCI3 75

GS1.VDDIO@3

GS1.VDDIO@4

G$1.VDDIO@5

l Mew Bn ] [

I l Prefix ] IC

Copy from:

oK | Cancel I

Sau khi da chon cho chan két n6i phu hgp, ching ta nhap vao Connect, néu mudn két ndi lai thi
nhan vao Disconnect va chon chan khac,,,

Sau khi lam xong phan két nGi, ching ta cé thé thém vai dong mé ta vé con linh kién nay bang
cach nhan vao Description




Descrijjtion Technologies Attributes

WTI15AMTSES12/256/32-
AL

Use the DESCRIPTION command to enter
a description of this device.

CUCCUNDEN

MGt hop thoai soan thao mini gillp chiing ta mé ta vai nét vé linh kién ma ching ta dang tao, hd
trg cac dinh dang HTML
£t Descnption of AT91SAM/SES12/256/32 ®)

Headline: M ta vé linh kién

Md ta vé linh kign

linh kién nay dugc tao ra trong qua trinh soan gido trinh

——COeCONDEN—

/bl

“p> 'I}
linh kién nay dugc tao ra trong qua trinh soan gido trinl

I OK H Cancel H Undo ] Redo

Sau khi xong thi Save lan nira va cu6i cung la xem thanh qua chuing ta tao ra

Conirol Panel - EAGLE 5.6.0 Professional BE®E
File Wiew Options Window Help

—=
ar
=l
m

| >

}AM7SE512/256/32™""2

& altera-cycone-ILIbr
& altera-cycone-IILIbr
& altera.lbr

& am2g-memory. lbr
& amd-mach.lbr

& amd.lbr

& amis.lbr

& analog-devices lbr

& ase.lor

[0 at9isamFsexce-au.lbr

TSQFPS0P1600X2200%160-128N  nach

R B R R

BUOFDEMN....

[256/32- LQFP-128 TSQFP50P 1600%2200%160-128N nach If

A

ﬁﬁ] LOFP-128

& atmel.lbr

& austriamicrosystems. lbr
& avago.lbr

& axis.lor

& battery.lor

& burr-brawn. lbr

& busbar.lbr

& buzzer.lbr

& c-trimm. lbr

& california-micro-devices.lbr
& capacitor-wima.lbr

B
%ﬁ
:
g
()]
seecceoceoeecccoccone

= . . b
£ | > < >
ATIISAMYSES12\256\32@C\Program Files\EAGLE-5.6.0\lbr\at31sam7sexcc-au.lbr




Xong! Nhu vay la chdng ta da hoan thanh viéc tao linh kién. Tao linh kién & day ban phai tuan thu
theo cac thdng s8 dugc nha san xuét cung cap, co nhu vy méi chinh xac dé€ xuét ra thanh pham
dugc, thong s6 & day chinh la datasheet. Chuc ban thanh cong!!!

Bai tap ap dung
Ban that sw can bai tap? T6i nghT ban khéng can vi chi can ban bd céng ra kham pha chuong trinh nay thi
khéng nhat thiét can bai tap lam chi ca...vd nghia
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Pau tién ban phai tai hai chuang trinh phuc vu cho viéc xem dang 3D vi Eagle khéng cé tin
ndang xem 3D (tat ca déu la Free)

[1] POV-RAY (giup chung ta chay mo phong 3D dang Script)
B Website: http://www.povray.org

[2] Eagle3D (giup chung ta tao ra Script 3D)
m Website: http://www.matwei.de/doku.php?id=en.eagle3d

Sau khi tai vé ban cai dat POV-Ray nhu’ binh thuong, con vdi Eagle3D thi ban cai vao thu’
muc "ulp” cua Eagle 5.x.x



http://www.matwei.de/doku.php?id=en:eagle3d
http://www.povray.org/

O Back - tr /- ! Search Folders E\'

address |3 CAProgram Files\EAGLE-E.6.0lulp

)

g

a5 a slide show = L ias
.ore LU GCCUONDE N
— Eagle3D bom.ulp bom-am-.],
/"
{
File and Folder Tasks ¥ ¥
e A Tar N, . o s  OWES

Sau khi cai Eagle3D trong thu muc cta ban cé:

3d40.ulp
3d41.ulp
3dfunc.ulp
3dpack.dat
3dconf.dat
3dlang(_x).dat
3dcol(_x).dat
3d_cam.png
3d_ko.png

ULP cho phién ban Eagle 4.09r2 hodc thap han

ULP cho phién ban Eagle 4.1 hodc cao han

MGt vai chirc nang cho 3d.ulp

Tap tin cau hinh cho chuong trinh

Tap tin cu hinh do ngudi dung dinh nghia (mac dinh rong)

Tap tin ngbn ngir ti€ng Birc, X la tén ngdn ngii(hodc la ngdn nglr khac)

Tap tin s6 d6 mau sac (hoac la ngdn ngir khac)
HOp thoai mau
Hop thoai mau

Tap tin trai tim cta chuong trinh POV-Ray (thu_muc_con/povray)

cap.inc
capwima.inc
connector.inc
diode.inc
ic.inc

qfp.inc
resistor.inc
socket.inc
special.inc
switch.inc
transistor.inc
tools.inc
user.inc
tex_elko.png

Macros tu dién

Macros tu Wima

Macros két noi

Macros diodes

Macros IC

Macros IC dang xQFP

Macros Dién trg

Macros dé€ cam cho ICs

Macros dac biét

Macros cong tac switches

Macros transistors

Miscellaneous macros, declares etc.
Thiét 1ap ngudi dung (mic dinh rong)
Texture for electrolytic capacitors

tex_elko_axial.png Texture for axial electrolytic capacitors

Tap tin vi du mau (thu_muc_con/examples)

MoDsMega.brd Board file for making the example
MoDsMega.pov POV-Ray file, all options active (v1.01)
MoDsMega.png Generated out of MoDsMega.pov

MoDsMega.ini INI file for POV-Ray



:ULP:
PE chay Render 3D, d4u tién trong Board Editor ban chay 1énh run ™™ va duyét ti thu muc
Eagle3D/3d41.ulp va Ok. Néu day la l[an dau tién ban chay ULP nay thi nd sé hién hop thoai yéu
cau ban chon ngdn ngir giao dién, néu ban khong biét chac ti€ng Dirc thi chon English, chd mot
chut, mét hop thoai khac hién ra cung véi mot loai cac tham so gilp ching ta thiét 1ap Render 3D
cho board ctia minh

i | Eagle: Eagle3D (v1.05) Input Parameters

Global Board Camera Light 1+2 Light 344 | Miscellaneous Colors

Render
Parts Polygons
Wires Holes (real)
Pads SMD [ Holes {fast mode)
[ urknown Parts
[ user Assigned Madels Board
short Pins [ rectangular Board
Silk Screen Surrounding
[ use assignment from brdname.mpd [ cutouts
R0 | e
- 8 C:/Documents and Settings/c0ccOnden/My Documents eagle Belt Budde MP3-v11.pov
Look in: |_) Eagle3D j £ =

[ Browse ] I Set to Board-Path J

\_:iﬁ (Sdoc ) A

b Ciexamples — "
My Recert Chpovray = oprache/language
Documents 3d40.ulp —
@ English v
3dfunciuln
Deskiop 3dfuncq Type: ULP File

Date Madified: 11/27/2006 8:07 PM

’__/' fmeradll I create POV-File and Exit l [ create POV-File ] [ Cancel ]
My Documents

Néu ban khdng biét can phai chinh gi thi nén d& méc dinh. Chon thu muc luu doan Script va nhan
vao nut Create POV file

e Global:

Thiét 1ap cac tham s6 lién quan dén hinh dang linh kién, vi tri luu file, ngdn ngf...
e Board:

Thiét 1ap mat phang 3D cho board, d6 day board,
e Camera:

Thiét 18p vi tri, dd chiéu clia camera (dang dé bdng linh kién
e Miscellaneous:
Khung hinh , ¢@ chir, c3 di day...
e Colors:
Mau sdc board
Sau khi da cd file script d€ chay Render 3D thi ti€én hanh chay chuong trinh POV-Ray Ién.



Pov-ray la mdt chuong trinh ma nguén mé phién ban 6n dinh tinh cho tdi thdi di€ém
(10/2009)nay la 3.6, phién ban Beta 3.7 da cd mat cd ndm nay nhung chua 6n dinh, vi vy néu
cé download vé thi khuyén cac ban nén dung ban 3.6 la Ok.

Pov-ray la mét céng cu cho phép Render rat manh, dudc hau hét moi ngudi yéu thich, cd thé
Render ra anh cé do phan giai rat cao va rat chi tiét (giong y chang anh that), yéu cau cai dat
cting nhu st dung khdng can cao qua, doi vdi cai dat yéu cau hé thdng khong cao lam (Windows
95/98, Windows NT4/2000, ho&c cao hon), nhung vdi Card thi nén cao mét chit cho hinh anh dugc
nét.

Giao dién chinh clia chudng trinh nhu hinh dudi:

POV-Ray fo ndow: = B)[x]
= ;
. 0 & i D M O & ;
© o New Cpen Queue  Rerun Ini Sel-Run Run T |k
28001024, No AR] v ¢ | {2 POvwin 7 Scene @ Accessories P POVSte @ IRTC Sil
MESSSQES Chang Revision bt e —
P e of v Raytracer (tm) for windows.

s part_of the POV-Ray(tm) suite of programs

PQ\I-Ray"‘ for Windows

Version 3.6.1c.icl8.win32
Copyright € 1991-2003 Persistence of Vision Team.
Copyright © 1996-2003 Christopher Cason.

Copyright © 2003-2006 Persistence of Vision Raytracer Pty. Ltd.
POV-Ray and its associated programs are copyrighted software and may
only be distributed or used under the terms of the POV-Ray license.
Distribution or use under any other circumstances is a wiolation of
copyright. The terms Persistence of Vision Raytracer and POV-Ray are
trademarks of Persistence of Vision Raytracer Pry. Ltd.

Read POV-Ray License Save POV-Ray License POV-Ray Products

Primary POV-Ray 3.5 and 3.6 Developers (alphabetically):
Chris Cason, Thorsten Froehlich, Nathan Kopp, Ron Parker
This Microsoft Windows™ version of POV-Ray by Christopher Cason

uting Primary POV-Ray 3.0 and 3.1 Developers (alphabetically):

cont
Steve Anger| Anger, Dieter Bayer, Chris Dailey, Andreas Dilger, Steve Demlow
mmnﬂer Enziann, Dan Fariier, EGuard Sehwan, Tinotly Weg ner, Chris Young

Major Contributing Authors (alphabetically):

Kendall Bennett, Steve A, Bennett, Daum K. Buck, Aaron A. Collins
Mark Gordan, Pascal Massiming, Douglas Mulr, Bill Pulver
Robert Skinrer, Zsolt Szalavari, Scotf Taylor, Drew Wells

Zsolt szala
Drew wells

Other contrib Thanks To:
WinMain Software, Perforce Software, Wise Solutions, and Intel Cnrpnrauan
bupp:r t 11b' 3 for donating software tools used in the making of this progral

LibIPEG &b,
LibTIFF 3.6 oK

Tai giao dién chinh cua chuong trinh ban vao File = Open file chon file Script mdi dugc
tao ra tUr Eagle3D, hoac cé thé nhap chudt vao button Open trén thanh menu cia POV-Ray
dé chon file Script



2] POV-Ray for Windows
FIW Edit Render Options Tools GUIFEd

Help On This Menu {
Mew File Ctrl + N
Open File ... Cirl+ O
" =
Close All o
hodc ©pen |

Luu y trude khi Render can thuc hién viéc két ndi tdi thu' vién macro cho Pov-ray trude da.

Co mét 16i moi ngudi hay méc phai do thiét 1ap Pov-RAY khong dung cach dan tdi khi Render thi
bao 16i nhu hinh dudéi:

e,

A - 1.535000,
"
#declare global_pcb_real_hole = 2.000000;

tl 2include [tools.inc”
#Hnclude "user.inc”
glohal_settings{charset utfa}

#if (envirocnment=cn)

sky_sphere {pigment {Mawy}

pigment {bozo turbulence 0.85 octaves 7 omega 0.7 lambda 2
AT i mme T

LGi nay cho biét Pov-ray khdng tim thdy macro chua trong file vi khdng thé dinh dang dugc macro
la gi...
Céc khac phuc 16i nay 1a ban phai két ndi cho Pov-ray tdi thu muc Macro ctia Eagle3D
Tai clra s chinh cta Pov-ray, ban duyét t3i Tools -> Edit master POVRAY.INI
Sau dé mét clra sd notepad hién 1én chira ndi dung cua file mang tén POVRAY.INI, tai day cho
phép ban chinh stra cac thong s6 cho phép Pov-RAY truy cap tdi thu vién thiét 1ap render cho linh
kién. Ban hay chinh sira lai line cuGi cung dé phu hgp Vvéi vi tri cai dat thu vién povray.
O day ctia minh la:

Library_Path="C:\Program Files\EAGLE-5.6.0\ulp\Eagle3D\povray"
Lam xong ti€n hanh luu lai nhu ci

File Edit Format Wiew Help

; points to the standard POV-Ray include files directory; on ~
; some operating systems there may also be one which points to
; the system's fonts directory.

; Note that some platforms (e.g. Windows, unless this feature is
; turned off via the configuration file) will automatically append
; standard locations like those mentioned above to the library

; path list after reading this file, so in those cases you don't

; necessarily have to have anything at all here.

Sau khi d3 nap file Script ban nhan vao nit Run ™" hodc phim tit Alt+G va chd Render
xong. Trong qué trinh Render ban cd thé chon lai dd phan giai cho anh dudc render bang céch
chon:



POV-Ray for Windows Render Settings X)

) Source file:

‘| m2sox1024.NoAA] B Path: |

L_P['IEDXTEU. Mo AA] Ly Mame: | |
[320x200, No AA] %
[320x240, Mo AA] B Browse Default Edit
[512x384. No AA] ‘:E M File

[640x480, No AA]
[B00xB00, No AA]

1024%768, Mo AN r
: Name: | QUICKRES INI | Sestion: 2301028, No b
Eg ggﬁg ﬁ g% 11 [ Browse ] [ Default ] [ E dit ] [ Clear ] B

[320x240, AA D3] Comrmnand line options:

[512x384, AA D3]

[640x480, AA 0.3] | |
[800x600, AA D3]
[1024x768, AA0.3]
[1280x1024, AA D3]
MorLe Regolutions

=T T P Tay =T I
Zrarlara nrh Taver1s o

_

Path: |C:\PF|DGF|AM FILESAPOW-RAY FOR WINDOWS Y3 B\RENDERER

Foo  m e

]
B e M s e

[ Render l [Setbutdon'tﬁender] [ Cancel ] I Help I

Hodc cd thé ban nh&p vao biéu tugng INI trén thanh toolbar dé chinh sira lai kich thudc anh.

Kich thuGc anh cang I6n thi viéc x(r ly cang lau, khi tui render tui thuGng chon d6 phan giai thap.
Lan xuat cubi cung mdi chon do6 phan giai I6n nhat. O day chit AA biéu thi cho d6 phéan giai

Ban c6 thé chon kich thudc + d6 phan giai méc dinh bang cach vao Browse va chon file thiét 1ap
san cling nhu dang xuat ra....

Ban cling cd thé chinh stra n6 bang cach nhap vao Edit ...va chinh sira theo y muén (can than do)

Nhin vao bang dudi ban sé thay su’ khac biét giita viéc chon d6 phan giai cho Render:
® 202,34 || © 360,27 =13

055080

—— ﬂ-;é-.-
C"‘ - s

[N
00093 EFGGEG

29
=R
[+ 3 ]
a0
20




Cach thic thém thanh phan linh kién cho Pov-RAY.

Eagle3D da hod trg hau nhu hoan toan cac thu viéc cho cac loai linh kién theo chuén cla Eagle.
Nhung mdt s6 rat it khdng dugce ho trg do ko linh kién dé ko dudc phé bién hodc do tén package
khong phu hgp véi thu vién macro linh kién ma Eagle3D cung cap tuy cung la mét loai vi thé ma
Eagle3D khdng thé tao code Script cho linh kién do.

Bai viét dudi day s& hudng dan ban mot phan nao dé khic phuc tinh trang thiéu linh kién 3D nay.

-l

o o< wa -
i é =
. S oo 2
! f%_l_]’wmzu

°bplojo0 0 0P 09
olo ool 0 0000

e uvewd
J

Nhitng viing t6 mau dé 1a do PovRAY khdng nhdn dang dugc linh kién tuy né cé sn...

bau tién ban dung mét tool cho phép chinh stfa code nhu la Notepad++ (tui khoai thang nay)

hodc c6 thé dung ludn povray ciing OK...néi chung diing tool dé né hién thi code dé nhin ma
thoi...

M3 Notepad++ va duyét téi vi tri thw muc Eagle3D\povray dé md file user.inc
Sau do tré lai thu muc Eagle3D va mg ti€p file 3dusrpac.dat
Mac dinh 2 file nay khong co6 chlra n6i dung gi ca,
Lam viéc vdi file 3dusrpac.dat trudc da..

Ban ma file nay va thém vao mot line cé ndi dung:

PACKAGE_NAME:0:1:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:MACR
O_NAME(::

Bay gid chlng ta can thay d6i gia tri PACKAGE_NAME va MACRO_NAME dé cd thé render nd.


http://notepad-plus.sourceforge.net/
http://notepad-plus.sourceforge.net/

PE tim dugc PACKAGE_NAME cutia mét linh kién ching va quay ngudc lai véi chuang trinh
Eagle.

i£| Properties

Element

k| Mame :ICID
Position |4.5675 | [29125
Angle _90
A Mirrar [ spin
| e |LnERR
| e |LT1088-12 54
[ Locked
[ smashied
[ ok l [ Cancel l [ apply ]

Tai clra s lam viéc ctia Eagle PCB, mudn tim Package cuia 1 linh kién nao do, chiing ta go Iénh
Info hodc nh&n vao icon hinh chil i d& hién théng tin chi tiét vé linh kién dé. Nhu hinh trén ta tim
Package cho linh kién IC10 la TO220H trong thu vién LINEAR

Ching ta tién hanh thay thé PACKAGE_NAME bing TO220H, nhu vay ta dugc:
TO220H:0:1:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:MACRO_NAME(::
Budc tiép theo ti€n hanh tim MACRO_NAME cho linh kién c6 PACKAGE_NAME |a TO220H.

T4t c& cdc Macro cho céc linh kién déu ndm trong thu muc \Eagle3D\povray. Moi mot loai linh
kién tucgng (r'ng vdi cac file khac nhau.

Vi du: transistor thi nam trong file transistor.inc, tu nam trong Cap.inc va capwima.inc, dién
trd nam trong resistor.inc...v.v...

Nhu vay linh kién co Package mang tén la TO220H sé nam trong file transistor.inc

)
alphalcd [% cap Capwima col connector diode
eagle3d ic afp resistor socket special
| il
switch tex_elko  tex_eko_a... tools trafo transistor

user

M6t meo vat la Eagle3D cung cdp cho ta mét thu vién hinh &nh cla céc linh kién rat hay... d€ xem
trudc mot hinh 3D cla mot linh kién ndo dd, ban cd thé tai file zip tai dia chi
http://www.matwei.de



http://www.matwei.de/

PE tim tén macro ban chon linh kién tucng ducng véi dang package va dung notepad++ dé mad
file *.inc. tuong Ung.

SPC_XTAL_OSZ_PDIP14  SWITCH_B3F_10XX1 SWITCH_DIPOL SWITCH_DIPDZ

SWITCH_DIPO3 SWITCH_DIPO4 SWITCH_DIPOS SWITCH_DIPOS

w - = -

SWITCH_DIPO? SWITCH_DIPOS SWITCH_DIPOS SWITCH_DIP1O .

/

TE——— U

¢ day minh tim dugc macro cho TO220H la moét hinh nhu' bén canh vai tén goi la TR_T0220_L.
Ban thay né thanh:
TO220H:0:1:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:TR_T0220_L(::
Budc ti€p theo ban ma file transistor.inc va tim dong macro va thém nd vao trong file user.inc.
Tim trong file transistor.inc ta tim dugc doan macro:

#macro TR_TO220_L2(value)

object{ TR_TO220_L2_GRND(value)}

#end

Ta stra thanh:

#macro TR_T0Q220_L2(value)

Union{

object{TR_TO220"L2 GRND(value)}
}

#end

Va luu lai 1a OK..muc dich viéc lam nay la dé cho viéc két néi gilfa cac thu vién dé render mot
cach hgp ly...ko 10i



Sau khi lam xong tat ca cac budc...ti€n hanh Save lai va Render [an nira xem két qua....

Né&u ¢ 16i xay ra trong khi render hoéc render ko dugc nhu y muéh,,,,ban hdy tham khao cac bai
viét noi vé Eagle3D va Pov-ray trén mang Internet thong qua b6 may tim ki€ém Google
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Gido trinh dén day la két thic. Moi y ki€n dong godp, xin
PM nick : coccon_den hoac cOccOnden
Mail : cocconden@gmail.com

Tai liéu nay dugc viét dua trén su hiéu bi€t Eagle clia cac nhan cocconden, vi vay khong thé tranh
khoi nhirng thi€u sot, cling nhu nhiing 10i trong bai viét do vay mong moi ngugi thdng cam, hinh
anh trong bai viét dugc 13y mot phan rét it trén mang, con lai la tu chup bang céng cu FSC

Cong cu hd trg thuc hién gido trinh nay 1a:
POV-RAY 3.6
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Eagle3D 1.05
Eagle Layout Editor 5.6.0
FastStone Capture 6.5
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