BM/QTlO/P.BT‘SV/04/04
Ban hanh lan: 3

UY BAN NHAN DAN TINH BR - VT
TRUONG CAO PANG KY THUAT CONG NGHE

GIAO TRINH
MO PUN : THIET KE VA CHE TAO MACH PIEN TU
NGHE: PIEN TU CONG NGHIEP
TRINH PQ: TRUNG CAP

Ban hanh kém theo Quyét dinh sé: /ODb-CPN... ngay....... thANgG ... NAML ... cvee e,

cua Hiéu trieong truong Cao dang nghé tinh BR — VT

Ba Ria — Viing Tau, niam 2020




TUYEN BO BAN QUYEN
Gi4o trinh Thiét ké va ché tao mach dién tir dung trong nha truong véi muc dich 1am tai
lieu giang day cho gi4o vién va hoc sinh, sinh vién nén cac ngudn thdng tin cé thé duoc tham khao.
Gido trinh Thiét ké va ché tao mach dién ti truong Cao dang ki thuat cong nghé Ba Ria
Viing Tau in 4n va phét hanh.
Viéc str dung tai liéu nay véi muc dich thuong mai hoic khac véi muc dich trén déu bi

nghiém cam va bi coi la vi pham ban quyén.



LOI GIOI THIEU

Trong chuong trinh ddo tao nghé dién tir cong nghiép cua truong Cao dang ky thuat cong
nghé Ba Ria Viing Tau mé dun mén hoc Thiét ké va ché tao mach dién tir 12 mot mo dun giir
mot vi tri rat quan trong: rén luyén tay nghé cho hoc sinh. Viéc day thuc hanh doi hoi nhiéu yéu té:
vat tu thiét bi day du dong thoi can mot gido trinh ndi bo, mang tinh khoa hoc va dap tng véi yéu
cau thuc té.

Noi dung cua gido trinh “Thiét ké va ché tao mach dién tir ” da duoc xay dung trén co s
ké thtra nhitng noi dung giang day cua cac truong, két hop véi nhitng noi dung mai nham dap tng
y&u cau nang cao chat lwong dao tao phuc vu su nghiép céng nghiép hda, hién dai hoa dit nudc,.

Gido trinh duogc bién soan ngan gon, dé hiéu, bd sung nhiéu kién thicc méi va bién soan theo
quan diém me, nghia 13, dé cap nhitng ndi dung co ban, ¢t yéu dé tuy theo tinh chat cua cac nganh
nghé dao tao ma giang vién ty diéu chinh ,b6 xung cho thich hop va khdng trai véi quy dinh coa
chuong trinh ddo tao trung cap, cao dang .

Tuy cac tac gia da c6 nhiéu cd gang khi bién soan, nhung gido trinh chic chin khdng tranh
khoi nhirng thiéu s6t, rat mong nhan dugc su tham gia dong gdp y kién cua cac dong nghiép va cac
chuyén gia ki thuat dau nganh.

Xin trén trong cam on!

Ba Ria ngay......thang..... nam 2020
Tham gia bién soan
1. Chu bién: Bui Van Vinh



MUC LUC
TRANG

Loi gioi thiéu



GIAO TRINH MON HQC/MO PUN
Tén mé dun: Thiét ké va ché tao mach dién tir
Ma m6 dun:MD 13
. Vi tri, tinh chat cia mé dun:
- Vi tri cia mddun : M6 dun duoc bb tri sau khi hoc sinh hoc xong cdc mén hoc chung nhu mé dun
do luong dién tur, mo6 dun k¥ thuat dién tir, an toan dién...

- Tinh chat ctia modun : LA mén hoc chuyén nganh bat budc cho hoc sinh- sinh vién nghé dién tu
céng nghiép

1. Muc tiéu mé dun:
- V¢ kién thic:
+ Trinh bay dugc phuong phap thiét ké mach
+ Lwa chon dugc c4c linh kién trong thu vién dé vé mach dién
+ Trinh bay duoc qui trinh ché tao mach in
- Vé k¥ nang:
+ Thiét ké so d6 nguyén Iy mach dién theo cac yéu ciu ky thuat
+ Thiét ké so d6 mach in theo so dd nguyén ly
+ Han va thao duoc cac mdi han trong mach dién, dién ti an toan.
+ Ché tao duoc cac mach in don gian dung thiét ké va dat chat luong tét.
+ M0 phong cac mach dién co ban
- V& ning luc ty cha va trach nhiém:
Nguoi hoc ¢6 kha ning lam viéc doc 1ap hoic 1am nhom, cd tinh than hop tac, gitp d& 13n
nhau trong hoc tap va rén luyén, cd y thtc tu gic, tinh ky luat cao, tinh than trach nhiém trong céng
Viéc.

I11. Noi dung mo dun:



Bai 1: Cai dit phan mém trén may tinh

1. Khai quat chwong trinh
MBoi truong vé va thiét ké trong Altium Designer
a. Cac ving va khéi chirc niing

rl DiP File Edt View Project Place Design Tools Beports  Window  Help |“‘|Menu| 8l v = - L - || v - 4 - C\Documents and SettingsiduandhiD~ () Y
HEHS S| ®QH v - By I3 W70 b w0 L VE D3 A D 38 @

[ ML SchDoc

eAgr

sl

JosadsUl Hos, | sau

Workspace Panels] Dot Bar| [Workspace Panels

[ g [ [

| Editor ||

B HS spelon

R, ¥ T
= % B
I I
== = =S =
= e
———————————
=
. e
L —
= .
Editor 271y Mack Lovel | Dloas
Messages
- N
113070 Grd5 | system | Desion Compier | SCH | Help | Instuments || >

- Editor: La khu hiéu chinh. Chinh stra c4c ban v, thiét ké, cau lénh 1ap trinh. Ung véi
moi méi trudng thi c6 mot Editor riéng
+ Moi treong vé nguyén ly: Schematic Editor
+ Moi truong vé mach in : PCB Editor
+ Moi truong Ve thu vién nguyén ly: Schematic Lib Editor
+ Moi truong véE thu vién PCB: PCB Lib Editor



- Workspace Panels: 1a viing chtra cac panel chic ning, tro gitp cho viéc thiét ké nhu:
Project, Libraries, Inspector ...
- Panels Control: 13 noi dé bat hoic tit cac panel.
- Document Bar: Thanh tiéu dé cua c4c tai liéu dang dugc mo
- Menu Bar: Thanh thuc don.
Véi mdi méi truang khac nhau thi sé lwgng Menu s& thay d6i dé ph hop véi moi
truong do.
b. Cac méi truwong thiét ké trong Altium Designer
Altium Designer chia 1am 4 méi truong vé va thiét ké doc lap nhau:
- Schematic Editor: Mai truong vé va thiét ké mach nguyén ly

|| DY File Edt View Project Place  Design Jools Reports Window Help HMCI’IUI W~ = v L+ | v O v - - ChDocuments and SettingstduandniDi - () - @
DNEHS L ® REF - iy ] 2 Ir7 o b vl LU D@ O & 3} &) @

- Workspace Panels} [Workspace Panels

Sopadsu o5 | ey

[8)

f

Panels Control

5P| Mask Level | Clear
Messages

XY Grid5 | system | Desion Compler | SCH | Help | Instuments | >

Hinh 1.5. Méi truong vé va thiét ké nguyén 1y (Schematic Editor)

- PCB Editor: M6i trudong vé va thiét ké mach in
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Hinh 1.6. Méi trwong vé va thiet ké mach in (PCB Editor)

- SCH Library Editor: Moéi truong vé va thiét ké thu vién linh kién nguyén ly

7@ Altium Designer Stmmer 09 DABOCUMENTSWORKING DOC Drive\Electronics DesigmbXP - ALTUM LIBRARY\DEVICE SCHILIE _Free Documente, Lenecd 18 POSE & ok, = =l e |
I DXP File View Project Place Tools Reports Window Help £ DADOCUMENTS\WORKING DOCU - () - ~ @
DEd| ®|a Q| + ot %l ode- [+ = | @ % IG-W- -3
[E® demo.PcbDoc *| | BB Dao dong da hai.PcbDoc ’ THROUGH HOLES.PCBLIB @ DEVICE.SCHLIB

1)y

Components

/| Description
Photoresistor D
{ELED7CA14 Single 7seg LED Common Anor
{E LED7CAB Single 7seg LED Common Anor
{FLED7.2  Single 7seg LED Common Anoc 15
a}__ LED7_3 Four 7-segment led L

3 STHS | Aeigri s | spaloid | sapd

[

Sj2ddus | JepRadsUL AIHDS | seueiq| pieoqdiD | ssuoaed

[ A [ peete |[ Eat |

2
| | Hliases .|~ 3
{1 .
6

Fing | Name [ Type |LEDA.
1 s Passive 1
| —~42  vOD Passive 2
-3 VEE Passive 3
-4 As Passive 4
-5 AW Passive 5
-5 E Passive & -
[ sdd || Dele || Edt |
=t v o [anll [==) [o) [ewl Lul [N (anl hny
Model / |Type | Description & o | e | e [t | et
35 LCD1 Foatprint
| add | Delete || Edt |
Supplier Manufachuer ‘Descﬂnt\or a Urit m »
Prce

Mask Level Clear

-A

I Drag resulks from the Supplier Search panel here

Storage Manager | Messages

%2095 Gids | | Sustem | Design Compiler | Help | SCH | Instuments
Hinh 1.4. Méi truong vé va thiét ké thw vién linh kién nguyén 1y (SCH Library
Editor)

- PCB Library Editor: Méi trudng vé va thiét ké hinh dang va chan linh kién
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Hinh 1.8. Méi trirong vé va thiét ké chan linh kién

2. Hwéng dan cai dat phan mém thiét ké mach

Budc 1: Chay file Altiumlnstaller.exe

System properties Uninstall or change a program Map network drive Open Control Panel
es (6)
WS (C) | DATA1 (D2) | DATA2 (E:) | SOFTWARE (F:)
—— | i | f | )
free of 43.8 GB 4 47.6 GB free of 97.6 GB 4 42.2 GB free of 97.6 GB ml 4.01 GB free of 98.6 GB
Y (G) | SAVE (H:)
:T - ] [ |
free of 96.6 GB =% 11.3 GB free of 31.2 GB
AutoPlay 0. 0 e

emovable Storage (2) M; =

BD-ROM Drive (J:) Altium Designer BD-ROM Drive (J:) Altium Designer
V Drive (I:) 10

- 0 bytes free of 1.79 GB 10

() Always do this for software and games:

Install or run program from your media

4 Run AltiumInstaller.exe
b Atk i

General options

Open folder to view files
using Windows Explorer

out Nokia Phone Browser
Folder System Folder

View more AutoPlay options in Control Panel

W .poaviaT.Com



Chay Autoplay
Hién ra cac cwra so cai dat. Ban chi viéc next va next

| w= Computer || @ PcbViet Forum - ... || &) Yahoo! Messenger ||| £¥) YouTube - Katy Pe... || I Untitled-1 @ 66.7... |[ 4 Altium PlatformIn.. |+ V| & = =«
n > | & Pictures by syhaunguyen - Photobuc... | B3 Facebook |+ |

t.com/4rum/forum.php - | | 23 - altium designer

r Plus | Songs...

1 Cong Nghiép Hj
Alksarrm Welcome to the Altium Platform Installer

This wizard will install Altium Designer on your computer.

‘Chao mirng

> syhaunguy| Click Next to continue, or Cancel to exit the installer =’

1 Mot chat thg

ki&m nang cao

n This program is protected by copyright law and international treatie

Unathorized reproduction or di
civil and criminal penalties, an

Admin

Admin
Admin

H6m qua

H6m qua

naunguyen HOmM qua

> 07-23-2011
Mudim v0.8 U Tit VNI  Telex  Vigr @ Téng

omputer || @ PcbVietForum - ... || <) Yahoo! Messenger || £ YouTube - Katy Pe... || [f Untitled-1@ 66.7.. || 4 Altium PlatformIn... |+ V| @ = 4) &
t Filter View Window Help | [ v 667 v WEv =~ [ DESIGN  PAINTING > |

)D/&?V‘MAumAdd/Delae 55 Wl ) ‘

License Agreement

To continue, you must accept the End-User License Agreement.

Move

Custom Shape T

Please select the language you would like to use to read the agreement. " Modiy Color Fl

Select language: English

End-User License Agreement
IMPORTANT - READ CAREFULLY

THIS ALTIUM LIMITED END-USER LICENSE AGREEMENT (CEULA") IS A LEG

AGREEMENT BETWEEN YOU (EITHER AN INDIVIDUAL PERSON OR A SIN( LEGAL
ENTITY. REFERRED TO HEREIN AS "YOU") AND ALTIUM LIMITED (CALTIUM™ HEREIN) FOR
THE USE OF CERTAIN COMPUTER TECHNOLOGY DEVELOPED AND DISTRIBUTED BY
ALTIUM, WHETHER IN THE FORM OF COMPUTER SOFTWARE. HARDWARE, FIRMWARE

OR ANY OTHER FORM. PLEASE READ THIS DOCUMENT CAREFULLY BEFORE

INSTALLING, USING OR REGISTERING TO USE THE LICENSED MATERIALS. BY
INSTALLING, USING OR REGISTERING TO USE THE LICENSED MATERIALS, Y

AGREEING TO BE BOUND BY THE TERMS OF THIS EULA. INCLUDING. BUT NOT LIMITED 5.4

[ 1do not accept the agreement

Advanced...

Mudim v0.8 © TAt— VNI - Telex - Viqr @ Téng hop ' Tur déng MChinh t3¥B6 diu kidu mdi [ Bat/Tar (F9) Ag




| # Computer || @) PebVietForum - .. || &) Yahoo! Messenger || £ YouTube - Katy Pe... || I Untitled-1@ 66.7... || 4 Altium PlatformIn... |+ V| &

1t Forum x | [&] Pictures by syhaunguyen - Photobuc... | [E3 Facebook | + |

pcbviet.com/4rum/forum.php od (& “' ~ altium designer 10.5

£ DH Cang Nghiép H

Alt’um Platform Repository and Version Thiép lap

Select the version of Altium Designer to be installed.

Specify the repository from which to install and the version of Altium Designer to be installed

Q‘ @ Chao mirmn
g Repository Location

Chao syhaunguy§
danh madt chit the

|

kiém nang c:

Version To Install:

# Dién dan

Platform Revision

6ng ké dién dan

Newest Member ~

syhaunguy

syhaunguy

H6m gua Fpga
H6m qua Adr
3 Hom qua || B ! Adr
Mudim v0.8 DTSt VNI O Telex & Vigr ® Tong hop © Tu dong ®Chinh 3B dau ki méi [ Bat/ Tt (F9) An/Hién (F8)
omputer || &) PcbViet Forum - ... || <) Yahoo! Messenger || i YouTube - Katy Pe... || [ Untitled-1 @ 66.7... | # Altium PlatformIn.. |+ V| @& = <) &
x | [ Pictures by syhaunguyen - Photobuc... | ] Facebook L+ -
- || 2P~ altium designer 10.589 el

Albium Destination Folders ‘NEplop  Thost

Select the folders where the software and documents will be
installed.

Choose where to install the program files for the software, as well as the shared documents that
are accessed and used by the software

Program Files: o
C:A\Program Files\Altium \AD 10|

ki€ém nang cao

Shared Documents:

C:\Users\Public\Documents\Altium\AD 10

Y 4

A Selected Documents install location is not empty

Cancel | syhaunguyen

syhaunguyen
H6m qua

File Joiner and Splitter 4.

=
HO6m qua ™
HO6m qua ™

-

P

2 S
Mudim v0.8 O TAt VNI © Telex ) Vigr ® Téng hap




£ YouTube - Katy.

'<‘r> "/ » Computer » WINDOWS (C:) » Users » SYHAU » Altium »
Organize ~ Include in library ~ Share with ~ Burn New folder
W Favorites . ﬁ“ = 1 ?‘;
B Desktop p }, | Y i, 'S Y " ) ' 18| | 4
M. Downloads | i, - J d J ; 1
f_'; Recent Places chrome components defaults dictionaries Examples greprefs Help Library modules plugins res
Libraries — —- — 0 P | ) P | =11 — pu—} —

= b il ik | ol i ™
%' Computer } -

s e Bl s B
il

i ) ) —) J —) ) )
4 WINDOWS (C:) AltiumComp  AltiumComp  AltiumCore.  AltiumCore.j  Alti i iscj Alti ex i Sjd AltiumRtlbp  AltiumRtljd
—J DATA1 (D3) onents.bpl onents.jdbg bpl! di dbg e bg I bg
—I DATA2 (E) = =) ‘ = = - — PDE
-~ SOFTWARE (F:) e Pl g . | e e P ol
~—/ MEMORY (G:) J y &) AT A J J J )
~ SAVE (H:) Custominstr Custominstr d3dx9_30.dl d3dx%_33.dl DrRw40.dll DXP.EXE DXP.EXE.BA DXP.exe.ma DXP.jdbg DXPSecurity EULA.p
= - < umentPkg.b umentPka.jd I 1 K nifest Service.exe.
@ BD-ROM Drive (J) Altium Des ol B B,
# Network !
# wp_1210 y i j {l il 4 Vil /
& MoBILE-E130EEDG - — = &7 &) =) M ) i~y . j A
E gdiplus.dil 1A2Marshal. ibfs32.dll javaxpcomg j$3250.d1l libmp3lame mfc71.dil MFC71CHS. MFC71CHT. MFC71DEU. MFC71El
SYHAU-PC di lue.dll -0.dll DLL DLL DLL DLL

@ THUY-PC

B L

\ A ‘\ - [—
m—) — | | J p—— — — i —) — —
MFC71KOR. mfc7iu.dil mozcrtl9.dil mozctl.dil mozctix.dil  msvep71.dil msver71.dil - nexus_sqlite NOTICES nss3.d
DLL 3.dil

J ' 1 ! |

; | { il P 4 |
i _— _— _— ) = ‘\' A== || )| A | A || _—
plcd.dil plds4.dil sdi.dll sdit.dll softokn3.dll sqlite3.dil ssi3.dll SvcCon.dil swscale.dll xpcom.

‘- CJ 87 items
Poi cho dén khi hoan thanh.:
Budgc 2. Crack phan mém Altium

x I 8] Pictures by syhaunguyen - Photobuc. b
n/forum.php Y - ‘ *3 - altium designer 10.589 »
hiép HN -... [} Tkariam |} AltiumVietcom | | Altium 8% syhaunguyen's YouTu.. @ Hudng din bién giao ... [B Ronan Keating - When... B Songsterr Plus | Songs...

Chao ban, syhaunguyen Chiy ~ HO sd cua toi Thiép lap Thoat

> Af » Cr@ck Altium Designer 10 v o
rganize - Open Share with ~ Burn New folder
f Favorites | —
Bl Desktop =
M. Downloads ‘

4 Recent Places

Altium Designer 6.6.7903
1. Run this Patch from app directory |

v Backip ‘ i |

_ Libraries

B‘ Computer

<4 WINDOWS (C:)
—J DATA1 (D3)
-~ DATA2 (E}) Altium Designer.alf patch.exe
~—{ SOFTWARE (F:)

—{ MEMORY (G:)

—{ SAVE (H:)

‘ BD-ROM Drive (J:) Altium Des

® Network
# wp_1210
2 mMoBILE-E130EEDS

o i wWibu.oaviteT.COm

Chay file patch.exe va an nat patch nhung mét thong bao dc dua ra. ban 4n yes va tim chon



dén thu muc chta file

@) PcbViet Forum ...

DXP.exe ma

£ YouTube - Katy...

m&i  cai duoc  trong

\
= "/ » Computer » WINDOWS (C:) » Users » SYHAU » Altium »
nize New folder 8=
I File folder
avorites
LI \’y modules
Downloads f 1 File folder
Recent Places !
| E plugins
ibraries File folder
‘omputer S o
WINDOWS (C) | & |4 File folder
DATAL (D) '
—
DATA2 (E2) | Subversion Client No preview available.
SOFTWARE (F:) | 7 File folder
MEMORY (G:)
SAVE (H:) ) System
BD-ROM Drive (J:) Al f File folder
—
letwork | Templates
1 ‘ File folder
DXP.EXE

9/6/2011 7:59 PM
5.79 MB

Date created: 9/14/2011 5:25 PM

Khoi dong altium lan dau tién ban s& thay man hinh khoi dong thong bao chua diang ky

cung.
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et Forum ..
3 Platform Revision 10.589.22577

B o Allium

Designer

' DXP.EXE

Click theo hinh anh rdi chon dén file Altium Designer.alf trong thu muc Cr@ck Altium
Designer 10 ma ban vura tai vé va giai nén.

b |/ Altium #- Computer |/ Cr@ck Altium Desi... || (@) PcbViet Forum-... || <) Yahoo! Messenger || Untitled-1 @ 67.2... || < Altium Desi
tium Designer Release 10 (Platform 10.589.22577) - Workgroup [Workspacel.DsnWrk] - My Account - KITPic4550-FEE.PrjPcb. Unlicensed. Not signed in.
DXP File View Project Window Help

® @

(] My Account

Ilnli Vv (¥ (¥ DL

You are not using a valid license. Click Sign in to retrieve the list of available licenses.

Qe

__, Add standalone license file

@
il

Not connected to private license server. You are not using any license,

Wi Se@EWIEET S

Tat Altium va khai dong lai dé y man hinh khoi dong.




Allium

Designer

are not using any license.

Vdy 1a ching ta da cai dat thanh cdng altium  designer  10.589
Huong dan nay ap dung cho ALtium Desginer 10.



BAI 2: VE SO PO NGUYEN LY

1. Tao file thiét ké méi
- Kich chudt vao biéu twong DXP - Shortcut trén man hinh.

- Kich chuot vao menu File = New = Project = PCB Project.

‘B0 | Fle | View Project Window Help
NE New b |4 Schematic
Projects | [ Open. Ctrl+0 ,x_% OpenBus System Document
Warkspz Close CleFd B8 pCB
& Qpen Project. 7 VHDL Document
ofey  OpenDesign Workspace. Verilog Document
- . :|] C Source Document
Save Project
Save Prject .. ol G+ SourceDocumert /\ You are not signed in
, il C/C++ Header Document
Save Design Workspace N
1) ASM Source Document You are currently working in Offine mode.
Save Design Workspace As.. . -
Save Al 15 oftware Platform Configuration Document | To agcess the full complement of Afum [
i usage, a listing of software updates and a
£ Smart POF.. ' TettDocument account, through the secure Altium Portal
% CAM Document
Import Wizard Sign in using the cantrols available in the
mport Har £ Output Job e grintsng
Recent Documents b i1 Database LinkFile
Recent Project }
e IO Project d !nl PCE Project
Recent Work }
e T Libr @l P6AProjec
Iy )
Ext Alt+Fd Script Files M1 CoreProject
Mixed-Signal Simulation b é Integrated Library
Qther M|l Embedded Project
il Design Workspace il Scrpt Project =
Pick A Task

- Tao méi moi truong vé nguyén ly SCH.

+ Céch 1: Kich chuot phai vao PCB Project vira tao = Add New to Project = Schematic.



Xem hinh...



‘B DXP File View Project Window Help

NS e
o
= - *Hume
Wworkzpacel Dariwk - [Workspace]

PCB_Project!. PiPCE | Puoject | A’t’um Not signed in

@ File Wiew ) Stucture Editar

My Profile

Sign in to view your profile ﬁ You are not
9 Mo Documerts L_B Compile PCE Project PCB_Projectl.PrPCB

You are currently workin

Add New to Project b | 1 Other  Ctrl+N
: — : To access the full comp
| % Add Existing to Project... 2 Schematic usage, a listing of softw:
Save Project B rce account, through the ser
Save Project As.. 3 Schematic Library Sign in using the control
Open Project Documents 2 PCBLibrary

Hide All In Project .
a5 CAM Document

Output Job File
L/ Database Link File

Close Project

Explore

Regenerate Harness Definitions

=] Text Document

Show Differences...

.l View Channels...
B9 Variants...

Pick A Task
5] Version Control b
%) Local History r "A Device Management

, and Connections
:T Project Packager...
N

@ Cenfiguration Manager... Documentation Libral
[¥] Project Options...

Design Tasks

22 | Printed Circuit Board
= - Design
@ Library Management




+ Cach 2: Kich vao Menu File = New = Schematic. Xem hinh...

wwrorkeps

PCE_Prd [ 5

o
| Poe_pr

@ File %ig

M
o

|T‘?

Recent Documents
Recent Projects

Recent Workspaces

[
L

Exit Alt+Fd

Eile | View Project Window
| L= ||3 Schematic
= Open.. Ctrl+ O ,L?_‘. O penBus System Docurment

Close Ctrl+F4 HS PpCB
Open Project... i1 ¥HDL Document
Open Design Workspace... =1l Verilog Document

. =l < Source Document
Save Project

. =l C++ Source Document
Save Project As...

. (6l CFfC++ Header Document
Sawve Design Workspace

. =1 ASM Scurce Document
Sawve Design Workspace As... -

0= Software Platform Configuration Docurment
Sawve All
Text Document
T Smart PDF... 3 T
=%  CAM Document

Import Wizard

Output Job File
Databasze Link File

Project

Library

Script Files

Mixed-Signal Simulation

Other

Design Workspace

, You

s %
You are cu
To access
usage, a li:

account, tr

Sign in usi

+ Cach 3: Kich vao Menu File goc dudi man hinh = Schematic Sheet. Xem hinh...



D =5 | cs (| ol |E0 B - 9F - | & 0o o 58|00 4+
s ‘MIIEM‘-S‘“‘“‘:I

(=1 B Sorspt Project
I ortreer Dracwsrrent

Activvate Windol

- Chétfile vira tao

+ Tao mot Folder mai;

+ Kich vao Menu File = Save All

+ Pit tén file SCH vira tao sau d6 chuong trinh hoi dé dat tén file Project vira tao.

Luu ¥: tim duong dan dén Folder vira tao dé luu 2 file nay vao dé



;'q Altium Designer Release

E“DEP File | Edit Wiew Project Place Design Tools Simulator  Reports  Window  Help

0| New a B |+ ot | ot 7
Projects | |~ Open.. Ctrl+0 *Hume [d Sheet1 Schboc

Workspa Import r 1

PCE_Pr Close Ctrl+F4
@ File Vi % Open Project...
Open Design Workspace...
a
...... Save Ctrl+5
=gl P “B
=] Save As..
. Save Copy As..
| Save Al -
Save Project As..
Save Design Workspace As...

Thiét 1ap trang vé.

Chon kho gidy.

- Nhin chuét phai vao man hinh vé =Options=>Document Options
- Nhin phim tit O-D

i Sheet Template §|Sheet Options I Parameters I Uitz |

) Use a template

Fil= Mame

@ Use a standard style

Standard Styles [A4 Orientation Landscape

() Use a custom style

Custom "Width 38T rmm Custom Height 241.3mm

# Region Count B ' Fegion Count 4

kargin width 5.08mm Oriertation Landscape

Update From Standard

Hinh 2.2. Cac thugc tinh khé gidy cia trang vé nguyén ly (Schematic Sheet)

- Kich chudt vao Standard Style dé chon kho gidy.
- Kich chuét vao Orientation dé chon chiéu kho gidy.

+ Landscape: Nim ngang



+ Portrait: Thang dting
Chon tham sé cho lwéi cia man hinh vé
- Kich chuét vao Sheet Options

L ™

Sheet Template | Sheet Optiohe | Parameters | Lnits

Options [Grids

[7] Tile Block | Standard Snap 2

Sheet Mumber Spaces Yighle 2

| Show Reference Zones
Electrical Grid

Enable

’Default: Alpha Top to Bottom, Mumeric Left to Right

Show Border Grid Range 21

[T] Show Template Graphics

Sheet Calar ‘

ak H Cancel ]

Hinh 2.2. Cac thugc tinh lwdi cua trang vé nguyén ly (Schematic Sheet)
Snap Grids: Cho phép su bat dinh cua chd chudt vao ludi (2.54mm budc nhay caa con
chudt)

Visible Grids: Cho phép hién thi ludi trén ban v& nguyén ly (2.54mm)



Electrical Grid: Cho phép pham vi téi thiéu chuét bat dinh chan linh kién (2mm)

Chon mau nén cho ban vé.

- Kich chudt vao Sheet Options = Sheet Color = chon bat ky mot mau nao d6 trong

téng s6 239 mau = ok.

[[Sheet Template | Sheet Options | Parameters | Units |

Dptinrs

@ TileBlock  [Standad ] nap  254mm

Sheet Number Spaces 4 Wisitle 2 Gdmm

o
;

[¥] Show Reference Zones )
Electrical Grid

[Defeu: Aipha Top to Bottom, Humerc Lef o Right ~ | Enable

Show Border

| EElililililili

Grid Range  3mm

I
]

Show Template Graphics

el

Hinh 2.2. Cac thugc tinh chon mau nén cia trang vé nguyén ly (Schematic Sheet)



Chon don vi do khoang cachMetric Unit System

Document Options

| Sheet Template| Sheet Dptions| F'alameters|§ Urutz |

Imperial Unit System Fdetnic Unit System
[7] Use Imperial Unit System Usge Metic Unit System
The availsble imperial units are mils, inches, DXP The available metric units are mm, cm, metres,
default (10 milz], and Auto-Imperial, If Auto-mperial and Auta-Metric, [F Auto-ketric is selected, the
iz zelected, the eysterm will switch fram milz to gyztem will switch from mm to cm when the value is
inches when the walue is greater than S00mils. greater than 100mm and from cm to metres when

the value is greater than 100cm,

Imperial unit uged Metric unit uzed | Millimeters A

Unit System

The schematic document 'Dao Duc Dat SchDoc' iz cunently using Milimeters as its base unit.

[ oK ” Cancel ]

Hinh 2.2. Cac thugc tinh chon don vi cua trang vé nguyén ly (Schematic Sheet)

2. V& so d6 nguyén ly

a. Lay linh kién trong thw vién:

Cach 1: Kich chuét trai vao biéu twong thu vién Libraris bén trai man hinh= vao thu
vién Devices hodc Connector=> kich chudt vao cua s6 tim kiém gd tén linh kién bang
tiéng anh=Place hoic kich dap vao linh kién = linh kién can lay ra tir thu vién s&
xuat hién trén man hinh.

Cach 2: Vao thu vién Libraris= Vao thu vién Devices hoac Connector
=Component name chon linh kién can lay=Place hoic kich dip vao linh kién =
linh kién can lay ra tir thu vién s& xuat hién trén man hinh.

Céch 3: Str dung phim tit D-B sau d6 lam tuong tu nhu 2 budc trén.



\G QUY NHAN.SchDoc - Free Documents. Licensed to VUONG - LDXH. Not... [see| (2 e S|

DAKHOA D-DT_LDXHNBOI DUOMNG = (£ - e i - = - L - | -~ - 3~
5.;
o
" Libraries 1%
[ Libraries... ] [ Search... ] [ Place Cap Pol2 ] 5
[Miscellanenus Devices IntLib 1] 1":-2
= Q
2 1
- | Component Marme Library Footprint -
-3 F 2M3904 Mizcelaneous Devices.IntLib BCY-WwW3/ES
-1 F 2M3906 Mizcelaneous Devices.IntLib BCY-WwW3/ED
-3 FADCA Mizcelaneous Devices IntLib TSOPERPEAD-1RAN
-1 F Antenna Mizcelaneous Devices. IntLib PIM1
= | --1F Battery Mizcelaneous Devices.IntLib BAT-2
-1 F Bell Mizcelaneous Devices.IntLib PIM2 3
T | ieiF Bridgel Mizcelaneous Devices.IntLib E-BIP-P4/010
[ -1 F Bridge2 Mizcelaneous Devices.IntLib E-BIP-P4/=21
-1 F Buzzer Mizcelaneous Devices. IntLib &BSHM-1574
--1FCap Mizcelaneous Devices.IntLib Rab-0.3
-3 F Cap Feed Mizcelaneous Devices.IntLib WHR4
-1 F Cap Pall Mizcelaneous Devices.IntLib RB7.E-15
-3 F Cap Pol2 Mizcelaneous Devices.IntLib POLARD.S
-3 F Cap Pol3 Mizcelaneous Devices. IntLib CaPCzo12L il
E La- n r. - L .Y Fr)

195 components

e

Cap Pol2

100pF

Fodel Hame
_}CapPdl
4 CaPPA14.05-10.5:6.3
4 CAPPAZIE-1E.548.5
3 CAPPATE-2652125
3 CAPPATE E-30.5418.5
3 CaPPAYE 1-41421.5

ki

Syztem | Design Compiler - SCH Help | Instrumentz | =3

Hinh. Panel Libraries
b. Xap xép va di day cho mach nguyén ly

Piéu cac thong tin va diéu chinh théng sé linh kién



lGc nay ta nhan phim Tab, mot cua s6 lénh hién ra cho phép ta khai bao tham sé linh

Sau khi linh kién can 13y xuat hién trén man hinh, néu di chuét linh kién chay theo thi

kién.
e ... e
B ti
tropeles l 2 Parameters for C7 - Cap Poll
|DeSIQnatDr c? [V]visible | [C]Locked  |visible [ Name 7 |Walue | Type
Comment Cap Poll + [@)vistle 3 O LatestHev!s!onDate 17-Jul-2002 STRING
Il O LatestRevisionMate Re-released for DHP Platfarm. STRING
< |[ <[> 1[> Pa1/1 [l Locked O PackageReference RB7E15 STAING
Description Polarized Capastor [Radial O Published BaJun-2000 STRING
Publisher Altium Limited STRING
Urique Id MEHKYED) Reset Value 4 100pF stamg | 5
Type Standard - ]
Library Link
Design Item |0 Cap Paoll -
Library Mame tizcellanecus Devices IntLib
Table Mame
[ add. || Remowe. || Edt. | [AddasBuk.|
Sub-Design Links
Sub-Project Nane Modzls for C? - Cap Pall
X X Hame | Tupe © | Description
Configuration Hene CAaP Simulation Capacitor
Graphical Cap Pol Signal [ntegrity
. ':\E? E15 ﬂ Foatprint I:'olarized Capacitor [Radial]; 2 Leads
Location ¥ 134.62mim Y 132.08mm
Orientation 270 Degrees - [ Lacked 6
Mode Lock Pins [ Mirnored
[] Show &)l Ping On Shest [Even if Hidden)
|1 Local Colors
[ #gd. ][ Remove. | [ Edi.

Hinh 2.2. Céc thugc tinh chon tham sé linh kién cua trang vé nguyén Iy
(Schematic Sheet)
+ \Vung 1: Panh s6 tha ty linh kién.

+\VUng 2: Cho phép hién thi th ty linh kién hay khong.
+\Vung 3: Cho phép hién thi phan chu giai linh kién. hién thi viing nay s& cho phép
hién thi sang phan mach in.
+\Vung 4: Hién thi gia trj linh kién.
+\Vung 5: Cho phép danh gia tri linh kién.
+\ung 6: Cho phép chon chuan chan linh kién duoc tao ra tir thu vién PCB.
- Xoay linh kién
+ Nhan Shift + phim cach

+ Pao linh kién nhan X hoac Y



- Nhan ban linh kién
+ Cach 1:
+ Chon vao linh kién, st dung té hop phim Ctrl C (Copy) va Crtl V (Paste):
+ Nhay kép vao linh kién dé thay d6i thdng sé tai trusng Comment va Value.
+ Cach 2:
+ Chon vao linh kién, nhan giit phim Shift va kéo dién tro;
+ Nhay kép vao linh kién dé thay doi théng sé tai truong Comment va Value.
+ Cach 3:
+ Chon vao linh kién, nhan t6 hop phim Ctrl R, sau d6 di chuyén dién tré' ra viing
mong muén;
+ Nhay kép vao linh kién dé thay d6i théng sé tai truong Comment va Value.
c. Xap xép:
- Céch 1: Vao biéu tuong trén thanh céng cu
+ Panh dau cac ddi tuong can cin chinh

+ Va0 biéu tuong trén man hinh chon céch thtc sap xép.

o Ny + b p 2oy LV - 38 3 =T T &l -
Joc| | [ Sheet! SchDoc|| [ Sheett.Schboc *| | [d MCU_Auto.SchDoc| [ Ho Chi Nam.SchDoc *
Ul
. IN ouT :
GND
LM7506 [:l;u
a o K2
L+ _ltcs
470uF25V ~T~ 100uF 25V ==
Lo 104
o o
_|_c4 W iEDI
104 “a
[} m \
GND

- Céch 2: Nhan phim tat Shift + Ctrl + R (L, T, B)
- Céch 3: Vao Edit=Align
d. Pi diy cho ban vé nguyén ly

< Day ndi Wire

- Céch 1: Nhap chuot vao biéu tuong trén thanh cdng cu



E b, Bey L Y 5 36 [ T oa) @
Place Wire|
Thanh cong cu Wiring
- Céch 2: Nhan phim tit P + W

- Cach 3: Vao cua sd Place=Wire

& Atium Desigaer Summar 09 - DADO dang da Au\Dsa dong da halsehdee

l_ DXP File Edit View 9rq<;{ Place LQ_c;ign Jooks Reperts
1

| S H A AJ]Y Bus

I | 3 tao dong ¢a ratschdzc M Dsf Busz Entry
r Part
¥ Manual Junction
Power Port
2 [ = Wi 1

[¥et Labed

Cong cu Wire trong menu Place
>  Kich chuét trai 1 lan dé cd dinh diém bat dau caa duong
>  Kéo va kich chudt trai cac lan khac dé v& c6 dinh cac diém bé goc cua duong. Nhan

phim xda Iui (Backspace) dé huy lan lugt cac diém bé goc néu mudn

A\

Nhan phim Shift va phim cach (Spacebar) dé thay d6i qua lai giita cac ché do vé goc: 90

d6, 45 @6, goc bat ki, tw dong ndi

> Nhan chuot phai dé két thuc duong

> Nhan chudt phai mét 1an nira dé két thac lénh vé

% Nhan

s  DPwong BUS

Cac duong day tin hiéu c6 chuc nang tuong tu nhau sé dugc nhom véi nhau thanh mot
duong Bus dé tiét kiem khong gian vé

Puong Bus c6 cac dic tinh giéng nhu dudng Wire, nhung s& c6 thém maot sé cac Bus Entry
két ndi voi Bus

Dé vé& duong Bus:

»  Chon cbng cu Place Busl:l hoac Place > Bus (P B)

> V& duong Bus giong nhu duong Wire

e. Céac cong cu hé trg



Panh sb hiéu tw dong cho cac linh kién

- Budc 1: Vao menu Tools > Annotate Schematic ( Phim tat 1a T A)

Place Design

LRI

'R

Tools l Reports Window Help

Find Component...
Up/Down Hierarchy

Parameter Manager...
Footprint Manager...

Update From Libraries...

Update Parameters From Database...

y

Harness Definition Problem Finder...

Annotate Schematics...

Reset Schematic Designators...

Reset Duplicate Schematic Designators..,

Annotate Schematics Quietly..,
Force Annotate All Schematics...
Back Annotate Schematics...

Cong cu dat sé ty dong trong menu Tools

- Bwéc 2: Diéuchinhcacthdng sd trong bang thudc tinh dit sé hiéu tur dong (Annotate)

Erdeatis Iiﬂ
I
g Hakching Dol Curert | Propoeed | Logatzn of Pat
Dions Therudecsant [2] | Comeioie Esttig Fockigmt  Hora = Dargnabs  + Gy | | Dacagracs bt | Schmmabe §has
[ Pacsaratsr Shicy a [ (5] ruabest Sohlior
e T Lode_IEDEL - [y [ wulraluatn Sahlvs
- ¥ oot 7| o 4] wudtisbston S0h0e
Coargmmei Fasi e 1ov [ o) Wil Mo S hven
[ = A LEE o 1 # F wulabasta Sl
= Featgre =l ot L bt ghor Sxchlios
L= Luca:e - ar uz e i
PN s o Ry R2 W ltaabdbn S b
[ F? Rz wlisabantn S hDves
{ Ceharunies Thaads To diwoosds Dimsagrinbed o Cordsal ek Bl 1 #r 1 b s S
o o Srwarainn Eongs | Dnd L | L L) & Rd rultnake gt Sohlios
| 4F bl u ] 1 A (i3 Wb S
o RE Wil S b
| » ks
AT TR
Pz vl ] -alled which
uummmmm patr vl ook b watchard iagathari ey ol e
s b ol [ eadeing Hhr sl mdord e
m.mwmpﬂnmwmmnmnmnhhmmm|
E-nppachapar vl 1 el b pak ks rew
age || | Lipaiats Crasngaa List st sl - | Bkt || st Churgas s £y |
4 -

[ g




+\Vung 1: Hudng dit tén. Co 4 hudng nhu sau:

Up Then Across EI Diowr Then fcioss E

A2 R4

i |«

i L

A

——— —

Tir dwéilén trén  Tir trén xudng dwdi
Tir trai qua phai Tir trai qua phai

Across Then Up [~/ =]
R3 R4 | A1 R2

R T -

| . 1 . I_I___.,_.. 3 , . C
Tir trai qua phai Ti tréi qua phai
I'r dwdi lén tren Tir trén xuong dwdi

+VUng 2: Vung thé hién cac sb hiéu linh kién trudc khi dit tu dong

+Vung 3: Vung thé hién cac sb hiéu linh kién sau khi dat ty dong

+V0ng 4: Cap nhat s6 liéu cho ving 3

+Vung 5: Thiét 1ap lai (Reset) tat ca cac sb hiéu caa linh kién vé dau ?

+ VUng 6: Pua s6 hiéu cua linh kién tro vé sé hiéu caa cac budc trude do.
+\ung 7: Accept Changes (Create ECO) s& thuc thi dit s6 hiéu tu dong

- Buéc3: Thuc hién cac budc tir 1 dén 3 theo hinh 1.52 dé thay doi s6 hiéu linh kién



f. Kiém tra 16i cia ban vé nguyén ly
- Bwéc 1: Vao menu Project > Compile Project ........ (phim tit C C)
& Altium Designer Summer 09 - D:\Dao dong da F ahai\Dao dong da hai.schdoc - Dao do

.’ DXP File Edit View | Project | Place Design Tools Reports Window

05 4 ‘ 4 4 @ \ | & Compile Document Dao dong da hai.schdoc

. | @ Dao dong da hai.schdo l_} Compile PCB Project Dao dong da hai.PrjPcb

; | Design Workspace v |
g Add New to Project »

Chtic ning kiém tra 18i ban vé trong menu Project

- Buwéc 2: Vao Workspace Panel System (hinh....), chon panel Messages

Clipboard
Favearites
Files
Libraries

Messages

Output
Projects

snippets

W aok Lewel | Clear

Storage Manager

Supplier Search

I To-Do =
Sushemn i, _ el | Instuments

Hinh . Panel Messages trong Workspace System tai goc phai cudi viing

thiét ké cuia Altium Designer
- Budrc 3. Kiém tra cac thong béo trong panel Messages
Néu khong c6 thdng bao: Ban nguyén ly khdng co 16i vé thiét ké
Thong bdo Warning: Ban vé c6 mot sé van dé, nhung chwa thanh 15i. Nhay kép vao théng
bao dé tim dén chd xay ra van dé trong ban vé

Vi du nhu trong hinh ...:



L1

—

[Messages
Class Documert | Souwrce| Message Time Drate
] ['aisming]  |mdlivibrat. | Comp.. | Flosting Power Dbject GO 0253|2142, -

Hinh .... Canh bao dbi tugng nguén GND bi trdi noi
May bao 1 GND Power Port bi “tha noi”, khdng két ndi vao linh kién. Viéc cua ta 1a két
ndi lai GND Power Port vao chan cua Led D1.
g. Cac chirc ning va cong cu hd trg
Cong cu phong to, thu nhé (Zoom)
% Phong to: thuc hién theo mot trong cac cach sau:
Cach 1: Nhan giit phim Ctrl, day ndm cudn chuét Ién trén.
Cach 2: Nhan giit phim Ctrl, giit chuot phai, day chudt 1én trén.
Cach 3: Pua trd chudt vé& viing mudn phdng to, nhan phim Page Up trén ban phim.
% Thu nho: thuc hién theo moét trong cac cach sau:
Cach 1: Nhan giit phim Ctrl, ddy ndm cudn chudt xubng dudi
Cach 2: Nhan giit phim Ctrl, giit chuot phai, day chudt xuéng dudi
Cach 3: Pua tro chudt vé viing mubn phong to, nhan phim Page Down trén ban phim.
Cong cu xem ban vé
< Xem toan bo ban v&: nhan t6 hop phim V D
< Xem ving chira toan bo cac ddi tuong: nhan té hop phim Z A hoic V F
Cong cu cAm niam, di chuyén ban vé

RY

% Cam ban vé&: Nhan gitr chudt phai va di chuot, kéo ban vé dén ving mong mudn trén

man hinh

>

o,

s Di chuyén ban vé& theo chiéu ngang: Nhan gitr phim Shift va cuén chuét 1én hozic xudng

L)

dé di chuyén ban vé sang trai hoic phai



< Di chuyén ban vé& theo chiéu doc: Cudn chudt 1&n xubng dé di chuyén ban vé 1&n trén

hoic xubng dudi

Cong cu di chuyén, xoay, lat ddi twong

% Di chuyén d6i tuong: Nhan giir chudt trai vao ddi twong va di chuyén dbi tuong ra ving
mong mudn trong ban v&

% Xoay dbi tuong: Chon chudt vao d6i twong va nhan phim cach (Space Bar) dé xoay d6i
tuong theo chiéu ngwoc chiéu kim dong hd. Nhan giir phim Shift va nhan phim cach
dé xoay ddi tuong theo chiéu cing chiéu kim déng ho.

% Lat doi twong:

+ Lat theo chiéu ngang (truc X): Nhan giir chudt trai vao dbi tuong (trong trang théi di

chuyén d6i twong), nhan phim X trén ban phim

+ Lat theo chiéu doc (truc Y): Nhan giit chudt trai vao dbi tuwong (trong trang thai di

chuyén d6i twong), nhan phim Y trén ban phim

Cong cu tim kiém ddi twong trén ban vé

Cho phép tim kiém mét hoic mét nhom ddi twong nao do6 trén ban vé theo cac thdng sé

mong mudn

Céc budc tim kiém:

Find Similar Objects [
Dizplay MMode Marmal Ay -
Shows Hidden Pins Ay
Show Designator Cd Ay
Selected Ay

O bject Specific £

D escription Ay
Lock Designator Ay
Lock Fart ID Ay
Pinz Locked e Ay
File MName Ay
Configuration = Ly
Librany DEVICE SCHLIE A
iSumbol Reference P LMEES

Cormponent Designator ul
Current Part

M Fart Comment L 555 Ay =
Current Footprint DIPS_z00 Ay
| Component Type Standard Ay
D atabase Table Mame Ly
Use Library MHame - A
Usze Database Table Ma |+ Ay
Deszign Item 1D LM 555 Ay
Parame ters ¥
Walue LMG55 L
V| Zoom MMatching Select Matching

Current Docurnent EI
| Clear Existing Create Expression

W Mask Matching |V Bun Inspector

Spply | [ [m] ] | Cancel |




Hinh . Bang lua chon thong 56 dé tim kiém mot hodc mot nhém doi twong
>  Kich chudt phai trong viing vé, chon Find Similar Objects... hoic nhan to hop phim
Shift F
Pua chudt dén loai déi twong can tim trén ban vé
Lua chon, thay doi cac théng sé can tim trong bang thugc tinh
Zoom Matching: phéng to viing chira nhom ddi tugng tim duoc
Clear Existing: xda két qua cua phién tim trudc

Mask Matching: 1am mo di nhitng ddi tugng khdng nam trong pham vi tim kiém

>

>

|

M

|

M  Select Matching: Ty dong chon nhitng dbi tuong dugc tim thay

M Create Expression: Tao doan ma lénh tim kiém trong panel SCH Filter
M Run Inspector: Mg panel SCH Inspector sau khi tim kiém xong

M Same: Cac thudc tinh giéng nhau cia nhom déi tugng can tim

M Any: Cac thudc tinh khdng quan tam

M Different: Cac thudc tinh ma nhom déi twong phai khac nhau

h. Cac phim tit trong méi truong vé va thiét ké SCH

- D B: Vao thu vién linh kién.

- X:xoay linh kién theo truc hoanh (X).

- Y:xoay linh kién theo tryc tung (Y).

- Shift + Space: Xoay linh kién 45 do.

- Space:Xoay linh ki¢n 90 d9.

- TAB: Chinh stra thudc tinh linh kién.

- Shift + Chugt trai: Sao chép linh ki¢n.

- Ctrl + Shift + L (hoiic A+L): Can chinh cac linh kién thang hang bén trai.
- Ctrl + Shift + R (hodc A+R): Cin chinh cic linh kién thang hang bén phai.
- Ctrl + Shift+T (hodc A+T): Can chinh cac linh kién thang hang trén dinh.
- Ctrl + Shift+T (hodc A+T): Can chinh cac linh kién thang hang duéi chan.
- P N : Panh label

NetLabel... 1 mic dinh ma altium dua ra. mudn thay doi thi ban an phim tab rdi thay thanh



tén tuy y nhu (outl) khi ban click sang pin thir 2 thi n6 ty dong +1 nhu trong Orcad.
P W : Pi mach dién ndi cac chan linh kién.

P B: Thuc hién v€ Bus.

P V N : Panh diu chan khong dung.

P O: Ldy duong ngudn Vce.

P T: Thém chi.

T N: Dat tén tu dong.

D U: Cap nhat linh kién tir so nguyén ly sang mach in.

T N: Kiém tra 15i.



BAI 3: THIET KE MACH IN TREN MAY TINH
1. Tao board thiét ké méiva cira s6 layout

Bwoec 1:

-Céch 1: Tur Panel Project, nhan chuét phai vao tén project Dao dong da hai.PrjPcb
>Chon Add new to Project> Chon PCB.

& Altium Designer Summer 09 - D:\Dac dong da hai\Dao dong da hai.schdoc - Dao dong da hai.PrjPch. Licensed to Posts & Telec

' DXP FEile Edit View Project Place Design Tools Reports Window Help = =" [ -

IEEH S 4 @8- Fe e NI AR 9t D ol N
% [2 Dao dong da haischdoc
| Projects =+
=}
m
o1 | Warkspacel Danwik -
| Dao dong ds hai PrPch | Pooject |
@ FileYiew () Struchure Edibar
g2l Dao dong da hai PiPch u R1
=T SOWICE Documents ==—Cmmile PCE Project Dac dong da hai.PriPcb 10K
0= [ a0 dong da hai.schdoc - i
3 Add New to Project »| ] Other Ctrl+M
% Add Existing to Project... 2 Schematic
Save Project 4| |@ PCE |I
Save Project As..
! -f; Schematic Library
Open Project Documents 2 PCBLibrary

Hinh 3.1. Thém mét ban vé PCB vao Project tir Panel Project

-Céch 2: Tu Panel Menu, nhan chudt trai vao tén Project Chon Add New to Project

chon PCB.
< Altium Designer Release 10 (Beta Build 20340) - Sheetl.SchDoc - PCB_Projectl PrjPCE. Licensed to VUONG - LDXH

‘ DXP FEile Edit Wiew Project Place Design Tools Simulator EBeports Window Help

A= H S _;. & gy K Compile Document Sheetl . SchDoc - TR i
% @@ Home| | (2 sheett.sc % Compile PCB Project PCE_Projectl .PrjPCB
z Projects Design Workspace > |
E-— wiortkspace.Danvedrk Add Mew to Project | ] Other Ctri+ M
| PeE_Proisctt Pripce = Add Existing to Project... L2 Schematic
@ File View ) Structure % Remowve from Project... |@ PCE |
= wsil PCE_Projecti P Project Documents... Ctrl+ Alt+ O _%E Schematic Library
Close Project Documents 3 PCE Library
Close Project &5 CAM Docurment
.1,'3 Show Differences... = Cutput Job File
7 Show Physical Differences... =/ Database Link File
4! View Channels... ~1 Text Document

Component Links...
) Variants...
21 Version Control »
%1 Local History *
=l Project Packager...
@ Configuration Manager...
= FPGA Workspace Map...

Project Options...

Hinh 3.2.Thém mg¢t ban vé PCB vao Projecttzr Panel Menu

L




-Céch 3: Nhan chuot trai vao Panel Files chon PCB file trong menu New.

< Altium Designer Release 10 (Beta Build 20340) - C:\Users\Vuong\Desktop\NGUYEN LY.SchDoc - PCE_Project LPriPCB. Licensed to VUONG - LDXH. Not signed in. ||
' DXP FEile Edit VYiew Project Place Design Tools Simulator  Reports  Window Help

NSHGR|ew|@E & - I+ ot % 7 | i SR NI
& Home | | [ NGUYEN LY SchDoc
Files 44 1 | 1 |

[]

soaloud | s34

bl

0Open a document
[[d MCU_Auto.5chDoc
| sheet1.5chDoc
[d sheet1.5chDoc
[ 4 DRvE829.5chDoc
& Ho Chi Nam.5chDac
1 More Recent Documents. ..

,_}‘ More Documents.. .

b

Open a project
@8l MCU_Auto PriPch
83| PCB_Project1.PriPCB B
83| DRVE329.PriPch
1 More Recent Projects...

__j More Projects. ..

bl

| Schematic Sheet
;l_% OpenBus System Document

] VHDL File

[

Hinh 3.3.Thém mg¢t ban vé PCB vao ProjectPanel Files
Luu y: 3 cach nay phai dat lai kich thudc cho ban ve.
Cdch dat lai kich thwoc cho ban vé PCB nhw sau:
-Ra man hinh v& PCB v& chon 16p Top Layer chon cdng cu vé& dudng thing Interactive

Routing v& tir goc toa d6 mot duong thang ngang va doc sau do6 kich vao dudng
ngang khai bao vao cira s6 End X gia tri kich thudc ngang. kich vao duong doc khai
béo vao ctra s6 End Y gi4 tri kich thuéc doc.

& Altium Designer Release 10 (Beta BUild 20340) - PCBLPcbDoc * - DIEU KHIEN 83CS1PrjPcb. Licensed to VUONG - LDXH. Not signed in. > . I=E
BIDXP File Edt View Project Place Design Tools AutoRoute Reports Window Help - PCBLPcbDoc?ViewName=PCBEGit~ (3 ~ . - 4 M-S 8 ==k
NEHS0 | @ QT g e 4+ ot w9 o | 7 | & | Attium Standard 20 - 1 w8 A i [No Variations] ] - ~ (Al
——— ¥ X g Home| | (@ NGUYEN Ly.SchDoc| | BB pcat Pebboc

Workspacel . Dsnwk. | | Workspace
DIEU KHIEN 89C51.PriPch Project
© File View Structure Editor

®)@L-)

=53] DIEU KHIEN 89C51.PriPcb B
=14 Source Documents
L2 NGUYEN LY.SchDoc

E

Start X: Omm
Y: Omm

Layer [Top Layer - Locked
Net No Net - Keepout

PR _ Cencel |




Hinh 3.4 Khai bdo kich thudc dwrong thang
-Copy 2 duong ngang va doc da khai bao va ghép lai véi hai duong cti thanh hinh chir
nhat sau d6 danh dau 4 duong mau d6 chuyén thanh mau trang. xem hinh ...

Hinh 3.5 Kich thwdc dwong bao mach

-Vao Desigh = Board Shape = Define...kich thudc mach in theo thiét ké xuat hién
trén man hinh,

1340) - PCB1.PcbDoc * - DIEU KHIEN 83C51.PrjPcb. Licensed to VUONG - LDXH. Not signed in. i e

Design | Tools  Auto Route  Reports  Window  Help PCE1.PcbDociViewMName=PCBEdit = - .
Update Schematics in DIEU KHIEM 83C51.PriPch
Import Changes From DIEW KHIEM 89C51.PrjPch

Altium Standard 2D - | A

Rules...

Rule Wizard...

Board Shape » Bedefine Board Shape

Metlist 3 Move Board Vertices

Layer Stack Manager.., Meove Board Shape

Board Layers & Colors... L Define from selected objects

Manage Layer Sets » Define from 30 body (Requires 30 mode)
Rooms k Create Primitives From Board Shape
Llasses... <1l Define Board Cutout

Browse Components.. Auto-Position Sheet

Add/Remove Library...

Hinh 3.6 Xdc dinh vung vé board mach
Cach 4: Nhap chudt trai vao Panel Files chon PCB Board Wizard...= Next =



Altium igner

Open a document
Open a project

MNew

New from existing file

Mew from template
B8 pCE Templates...
[ schematic Templates...
B8l PCE Projects. ..
@] FPGA Projects. ..
tﬁ Core Projects...
;iﬁ] Embedded Projects...
B8 PCB Board Wizard. ..

“DEP File Edit Wiew Project Place

DEHSA || T -
Files e

LT

Design Teels Simulater BReports  Window

A OB I+ w9 o

|ﬁ Hume“ [ NGUYEN L‘n’.Scthc|

Hinh 3.7 Khai bdo kich thiréc board mach bang ciza xé lénh
= Chon don vi do Metric (may mac dinh don vi in Imperial)



PCB Board Wizard

Choose Board Units

Choose the type of measurement units for the board being created.

If you use mils, click Imperial. If you use millimetres, click Metric.
) Imperial
© Metric

Lgancel l l < Back ]Lﬂexb } ’ Finish
Hinh 3.8 Khai bao don vi do

Choose Board Details

Choose Board Details

QOutline Shape: Dimension Laver | pachanical Layer 1 v]
@ Rectangular 1 Boundary Track Width 0.3 mm
) Circular 2

= Dimension Line Width 0.3 mm
() Custom 3 :

Keep Out Distance 1.3 mm

Board Size: 4 From Board Edge
Width  127.0 mm e, Title Block and ScaILS Corner Cutoff 8
Height ~ 101.6 mm 'I Legend String 6 Inner CutOIff 9

Dimension Lines 7

LCancel ][ < Back ]E“ﬂl*iexb ; ’ Finish




Hinh 3.9 Khai bao cac tham sé board mach
- = Next = Next = Next = Through-hole components = Next = Choose Default

Trach and Via Sizes = Next = finish.

< Buwéc 2: Trong Panel Project, nhan chudt phai vao tén Pcbl.PcbDoc >Chon Save (
hinh 3.4) > Panh PCB vi dieu khien vao truong File name (hinh 3.5).

Chinh lai duong c!?m cho ban PCB dugc luu cung trong thu muc da dinh. Chon nit
Save (hinh 3.5) dé€ luu file PCB vao folder.

<& Altium Designer Release 10 (Beta Build 20340) - PCB1.PcbDoc - DIEU KHIEM 89C51.PrjPcb. Licensed to VUONG - LL

' DXP File Edit View Project Place Design  Tools  Auto Route  Reports  Window  Help PCE:

A= H 3 |l | Q) G Q0 qf B, S e o /| L | Alium S

F

7 | @® Home| [ NGUYEN L.SchDoc| | B8 PCB1.PcbDoc

- [Projects 4a
r: wiorkspacel Dariwik - |W’u:urkspace|
DIEU KHIEM 23C51.PriPch | Froject |
@ File View Structure Editor |¥| |_? B |

[l g DIEU KHIEN 89C51.PiiPchb =
= Source Documents
& NGUVEN LY.5chDoc

Hide
Close

; Remove from Project...

2
.;_n‘ Save

Save As...

Page Setup...

3 Print Preview...

Hinh 3.10.Thu tuc chon Save



& Altium Designer Release 10 Betaa 20: - PCBL.PcbDoc - DIEU KHIEI
= = (Beto Bigld 20340) < Save [PCBLPcbDod] w
‘ DXP File Edit View Project Place Design Tools Auto Rout o . ——— -

[ Favorites " Libraries

y =N il
=y — - .| Bl Desktop » w |44 [ll Sear
DEHS L |®s @4 @ qf T Uu‘ SRS = -—-v|J|-
% 4P Home| | [ NGUYEN LY.SchDoc| | B8 PCB1 PcbDoc Organize = New folder
] Projects =4 e
2
@

i

‘Workspacel.Dsniwik - ||'wWorkspace Bl Desktop | System Folder

DIEU KHIEM B4C51 FiiPeb Project 4 Downloads

d

= = Recent Places Vuong
©) FileView () Stucwre Edier 8] [[2- | JR) System Folder
=gl DIEU KHIEN 89C51.PriPcb = i Libraries [
= Source Documents rComputer
2 NGUYEN LY.5chDoc - S System Folder
o, PCE1.PchDoc B & Computer

&, Local Disk (1) B o
ca SETUP (D) L System Folder
~

cu DATA(E)
- History

File name: m

Save as type: | PCE Binary Files (*.PcbDoc)

= Hide Folders

Hinh 3.11. Luu ban PCB vira tao vao folder vira tao

< Buwéc 3: Nhan chudt phai vao tén cua Project, chon Save Project dé luu lai thiét 1ap cua
Project

A Luuy:

Nhitng thiét 1ap mai cua ban vé hay thay doi vé két cau Project s& duogc hién

thi bang biéu tuong tai liéu mau d6 trong Project Panel hoac dau sao (*) trén

thanh tiéu d¢ cta ban V&,

& Altium Designer Summer 09 - D:\Dac dong da hai\Dao dong da haischdoc * - Dao dong da hai.PrjPcb.

. DXP File Edit View Project Place Design Tools Reports Window Help B~

NEHS Q| ®|Q 8 - - e 3w | it 7
% [ Dao dong da hai.schd

o Projects e "

o

7 dau

o |Workspacel. Dsniwik

[ao dong da hai PriPch Froject
@ File View Structure Editor @ 151

Eligll Dao dong da hai.PriPcb =
=1 Source Documents

[¥%| [ a0 dong da hai schdoc *

B8 D ao dong da hai. PcbDoc *

Nhirng thay d6i
mai cua tai lieu
thiét ké

biéu twong tai i
lieu mau do Q
Hinh 3.12. Biéu twong cé sw thay déi méi (chwa lwu)
Pé @& phong trong viéc mét dién dot xuat hodc may gap su ¢ (treo may, ....) ta nén

tao cho minh théi quen 3 dén 5 thao tac tién hanh Iuu 1 1an (nhan t6 hop phim Ctrl
S).




2. Thiét ké mach in

Cap nhat (Update) tir ban vé nguyén ly sang ban vé€ mach in
s Bwéc 1: Tur ban vé nguyén ly, chon menu Design>Update PCB Document ... (phim
tit D U)
& Altium Designer Summer 09 - D:\Dac dong da hai\Dao dong da hai.schdoc - Dac dong da haiPrjPcb. Lice:

l DXP FEile Edit View Project Place | Design | Tools Reports  Window  Help i -~ =

TEldSES A *| Q4 @ @ - Update PCE Document Dao dong da hai.PcbDoc

=

[d Dao dong da haischdoc| | B8l Dao dongdg 4o, Browse Library...

=

] Add/Remaove Library...

1aloud

Make Schematic Library

Hinh 3.13. Chuc ning Update sang PCB nam trong menu Design.

< Bwoéc 2: Thyc hién cac budc tir 1 dén 4 trong bang thuc thi hinh 3.8

CIry C Ta B D ao don
- o Ta 3
EI Lk LEDT Ta B D ao don
¥ add Lk LED2 To W Dao dong da
~|  Add LF P To W Dao dong da
v add L Ta W Dao dor
~|  Add LF o= To W@ Oao dony
“l o add LE A1 To WS D ao don
~|  Add iF Rz To HE Cao dony
| add LF A3 To WS Dac don,
] add ¥ Ra Ta W@ [ao dony
@] add iF RS To W D ac don,
v add i¥ RE Ta O a0 don
= | Add Pins To Mets( 28]
- — T et n HE Dao don
| add —d| C1-2 ta MetCl1_2 n B D ao don
vl add | T2 to MetC2_ " W Do dor
| add —d C2:2 ta MetC2_2 n W Dao don,
w|  add — LEDT-1 to NetC2_1 In W Dao dor
1 | add 2 —o LED1-2 ta MetLED1_2 In W@ Dao dor
A —| LED2:1 to MetCl_2 In WS D ao don

| 1 0ny Show Erars 4 [ Cloes |

Hinh 3.14. Bdng thiec hién chuyén déi tir nguyén 1y sang PCB.

4+ \Vung 1: Theo ddi su cap nhat cua linh kién, duong day va sé thong bao trén cot
Check tai vung 3

4+ \VUng 2: Thyc thi, thdng bao trén cot Done tai ving 3

4 Vung 3: Cac thong bao (16i, canh béo....)

+ Vung 4: Dong bang thyc thi khi hoan thanh

Trong thyc te, khong can nhan Validate Changes (vung 1, hinh 3.8), chi can

nhan nat Execute Changes (vung 2, hinh 1.65) la phan mém da thuc hién

luén cong viéc cua Validate Changes

Chi can quan tdm dén bao 16i ¢ cot Done (vung 3, hinh 3.8)

< Buwdéc 3: Trong moi truong thiét ké PCB, nhan td hop phim Z A d nhin thay toan bo
linh kién vira duoc cap nhat




6 RS Q1 Q2 LED1 LED2 C2 P1 C1 R1 R2 R3 R4

Hinh 3.15. Cdc linh kién dwuoc cdp nhdt tir ban vé nguyén ly
sang ban vé PCB
2.1. Sap xép linh kién
2.1.1. Mot so quy tic sap xép linh kién

4 C4c linh kién nam trong ciing mot khdi chiic niang thi duoc sap xép gan nhau

4 Doi véi cac mach thong thuong, sap xép cac linh kién cang gan nhau thi mach cang
gon dep

4 Doi v6i mach doi hoi sy phdi hop tro khang, dung khang ...hoic phai theo chuan nao
d6 (card mang, card 4m thanh ...) thi sap xép theo yéu cau ki thuat cia mach dé

4 Cac linh kién c6 phat nhiét (IC nguon, cac phan tir céng suat) thi nén quay phan tan
nhiét ra mép mach

4 Chiéu cua cac linh kién phai duoc sap xép theo chiéu ngang hoac doc so véi mach,
khong nén dé chéo

2.1.2. Céc cong cu hd tro trong méi truomg vé PCB

Cong cu phong to, thu nho (Zoom)
%+ Phong to: thuc hién theo mot trong cac cach sau:
Céch 1: Nhan giir phim Ctrl, day nim cudn chuot Ién trén
Céach 2: Nhan gitr phim Ctrl, gitr chudt phai, day chuot 1én trén
Cach 3: Pua tro chudt vé vung muon phéong to, nhan phim Page Up trén ban phim.
¢+ Thu nho: thyuc hién theo mét trong cac cach sau:
Céch 1: Nhan giir phim Ctrl, dy nim cudn chuot xuong dudi
Cach 2: Nhan git phim Ctrl, git chuot phai, day chut xuong dudi
Cach 3: Dua tro chudt vé vung muon phong to, nhan phim Page Down trén ban phim.
Cong cu xem bdn vé
% Xem toan bo ban vé&: nhan té hop phim V D
% Xem viing chira toan bo cac dbi tuong: nhan té hop phim Z A hoiac V F



Céng cu cam nim, di chuyén ban vé

< Cdam ban vé: Nhan gitt chudt phai va di chudt, kéo ban v& dén viing mong mudn trén
man hinh. Muén cam ban v& dén mét vi tri xa hon, nhan t6 hop Ctrl A trén ban phim,
chon chudt vao maot linh kién bat ki, nhan giir chuét trai va kéo ra vi tri mong muén.

< Di chuyén bdn vé theo chiéu ngang: Nhan giit phim Shift va cudén chuot 1én hoac
xubng dé di chuyén ban vé sang trai hoac phai

% Di chuyén bdn vé theo chiéu dgc: Cuon chudt 1én xudng dé di chuyén ban vé 18n trén
hoic xubng dudi

Cong cu di chuyén, xoay, lat doi tuong
% Di chuyén déi tweng: Nhan gitt chuot trai vao d6i twong va di chuyén ddi tuwong ra
viing mong mudn trong ban vé
% Xoay déi twong: Chon chudt vao ddi teong va nhan phim cach (Space Bar) dé xoay ddi
tuong theo chiéu ngwoc chiéu kim dong hd. Nhan giit phim Shift va nhan phim cach
dé xoay ddi tugng theo chiéu cing chiéu kim déng ho.
< Lat ddi tuong:
£ Lat theo chiéu ngang (truc X): Nhan giit chudt trai vao dbi twong (trong trang thai di
chuyén d6i twong), nhan phim X trén ban phim
£ Lt theo chiéu dec (truc Y): Nhan giir chuot trai vao ddi twong (trong trang thai di
chuyén dbi twong), nhan phim Y trén ban phim
A Luuy: 7 o
Khong nén 1at linh ki¢n trong ban v& PCB, vi ¢ thé s& lam sai thiet ke ban
dau cua mach
< Chuyén ldp cho déi twong: Nhan giir chudt trai vao dbi tugng > nhan phim L trén ban
phim, ddi twong s& dugc chuyén qua lai gitra 16p trén (Top layer) va 16p dudi (Bottom
Layer)
&‘ Luu y: ?
Can than trong trong viéc chuyeén I6p cho linh kién. Vi linh kién dang trong

trang thai cam hoac dan & 16p trén s& chuyén thanh cam hoac dan ¢ 16p dudi.
Diéu nay sé& gay sai léch hoic kénh mach so vai vo hop hoic tim ga

% Di chuyén con tré vé tea dé mong muén: Nhan to hop phim J L va nhap toa do can di
chuyén con tré chudt téi




Khoang céich so véi goc
toa do theo phwrong ngang

#-Location

“-Location \
Khoang cich so véi goc toa
do theo phwong doc

ok || Cancel |

Hinh 3.16. Di chuyén con tré vé vi tri (Smm, 10mm)

Céng cu chuyén doi nhanh don vi ciia bin vé PCB
4+ Don vi duoc sir dung trong mdi trudng vé PCB la mini Inch (mil) va mini mét (mm).
100 mil = 2.54 mm
4 Trong qué trinh v& va thiét ké, ching ta can st dung qua lai giita hai don vi trén.
4 Nhan phim Q trén ban phim dé chuyén d6i nhanh giira mil va mm.
4 Thanh trang thai s& thong b4o don vi do nao dang dugc sir dung.

ReRS Ol
0.

10

R6RS @1 G2 LEDI LED2 C2_ P1

0—0. 48 o

o—0o—— |

4
\. Top Layer A. Eattam LaPE'f{L. Mechanical 1 A_ \l Top Layer ‘{. Battom La_l,ler‘{l M echanical 1 ‘{:

Storage Manager = Messages Storage Manager Messages
- 9025mil v:2265mil  GridSmil | (Electrical Grid) I><:2EE.5?'3mm v:55.499mm Grid:D.12?mm| [Electrical Grid]
™
Pang sit dung Dang s dung
don vi mil don vi mm

Hinh 3.14. Thanh trang thdi hién thi don vi dang dwoc sw dung

Céng cu thiét Igp goc toa dp (dit lai goc)
4 Dé thuan tién cho viéc tinh toan vi tri mach, linh kién, d6i twong mot céch chinh xac,
Altium cung cap cong cu thiét 1ap lai goc toa do (Set Origin)
4 Cac budc thiét lap:
+ Buéc 1: Menu Edit > Origin > Set (phim tit E O S)



& Altium Designer Summer 09 - D:\Dac dong da hai\Dao dong da hai.Pcbl

l DXP FEile | Edit | View Project Place Design Tools AutoR

A= 7 Undo Ctrl+Z
2 Mothing to Redo Ctrl+Y
T & Cut Cirl+X
E =3 Copy Ctrl+C

Align ¢

Origin ¢

Jump b

Hinh 3.18. Céng cu thiét lap géc toa do tai menu Edit

+ Budc 2: Di chudt dén vi tri can dit gbc toa d6 méi
+ Budc 3: Nhan chudt trai dé hoan thanh budc dat

R6RD Q1 02 LED1 LED2

Goc toa @6 méi

Hinh 3.19. Géc toa dé dwoc dat lai tai chén linh kién R6

A Luuy: q ‘
Ta ciing c6 thé thuc hién budc 1 bang cong cu Set Origin tai thanh cong cu

Utility




Dao dong da hai.PrjPch. Licensed to Posts & Telecol .
=) i ~==Thanh cong

Beports  Window Help E '\_:" - Al cu Uﬁliﬂ'
| | 7| | At oo F ] ’

Biéru trong
thiét lap goc
toa do

Hinh 3.20. Cong cu Set Origin trong thanh cong cu Utility

Céng cu sdp xép linh kién
Altium Designer cung cap cho chiing ta cac céng cu dé sap xép linh kién tai thanh cong cu
Utility

Dao dong da hai.PrjPcb. Licensed to Posts 8 Telecommunications Insti
Reports Window Help B ~ =0 »|® + ==+ = »

_.r| # |/ |a\;5u | Altium Standar| [= & S| | [ I, @
Hie Hie Ml
in
g+ B

Cic cong cu sap
xép trong thanh
cong cu Utility

Hinh 3.21. Cdc ¢éng cu sdp xép trong thanh céng cu Utility

Ta cling ¢6 thé lay cac cong cu nay bang cach nhan phim A trén ban phim, roi
chon cong cu mong mudn

HE Align...
Position Component Text...
= Align Left Shift+ Ctrl+L
=l Align Right Shift+ Ctrl+ R
Align Left (maintain spacing) Shift+Alt+L
Align Right (maintain spacing) Shift+ AR+ G

= Align Heorizontal Centers
oita  Distribute Heorizontally Shift+ Ctrl+H
o= Increase Horizontal Spacing

ofl=  Decrease Horizontal Spacing

7 Align Top Shift+ Ctrl+T
it Align Bottom Shift+ Ctrl+B
Align Top (maintain spacing) Shift+ Alk+I

Align Bottom (maintain spacing)  Shift+Alt+ M
Align Vertical Centers

Distribute Vertically Shift+ Ctrl+W
Increase Vertical Spacing

Decrease Vertical Spacing

Align To Grid Shift+Ctrl+D

B et

Mowe All Components Origin To Grid

Hinh 3.22. Cdc c¢éng cu sdap xép linh kién



Vi du.
Sap xép linh Kién trong mach dao dong da hai

» Buéc 1: Thiét 1ap céc thudc tinh cua ban vé
Nhan phim D O trén ban phim, bang thugc tinh ctaa ban v& hién ra nhu trong hinh

\?% Beard Options [mm] [ ? &J
teazurement Unit 1 Electrical Grid 4 Sheet Position
unit | Mebic E Electrical Grid 75
Fange |.1 mm El
Snap Gnd 2 25 4mm
¥ 01 |z| Shap On &l Lapers
.1 mm
Snap To Board Dutline 254 mm
Y 0.1 mm
E "izible Grid 5 203.2mm
Lomponent Grid Markers | Lines El 7] Display Sheet
isplay Sheel
X 0.5 mm IZ| . -
Grid 1 50mil IZ| Auto-zize to inked layers
A 0.5 mim
3 =] Gid2  [100mi [~]
Dresignator Dizplay
Dizplay Phyzical Designatars |Z|
[ Ok l ’ Cancel ]

Hinh 3.23. Cdc lwa chon trong bang thudc tinh cua ban vé PCB

4 \Vung 1: Thiét lap don vi cua ban v& 13 mm (metric)

4 \Vung 2: Thiét 1ap bat dinh chuot vao ludgi 12 0.1 mm

4 Vung 3: Thiét 1ap bat dinh linh kién vao ludi 12 0.5 mm

4 \Vung 4: Thiét 1ap bat dinh chudt vao d6i twong la 0.1 mm

4 \Vung 5: Thiét lap hién thi luéi. Kiéu luéi 1a duong ké (Lines), lugi 1 1a 50mil,
luéi 2 1a 100 mil

A\ Luuy: 9 ‘

Néu khong quen str dung ludi, ta cd the xoa ludi bang cach nhap 0 mm vao

treong Grid 1 va Grid 2

< Bwéc 2: Chon vao Zoom > nhan phim Delete trén ban phim dé xda Zoom bao quanh
linh kién (vung mau nau bao quanh toan bo linh kién sau khi update tir nguyén ly
sang PCB)




Hinh 3.24. Viing Zoom bao quanh linh kién

< Budéc 3: Sang bén ban vé nguyén ly, kéo chon nhiing linh kién cung khéi chiic nang.
Vao menu Tools>Select PCB Components(Phim tit T S)
hai\Dao dang da hai.schdoc - Dao dong da hai.PriPcb. Licensed to Posts & Telecommunications Institute of Technology. Not signed in NN =

Design|| Tools | Reports Window Help 167 - = - _ - [ + <>~ 4 - :D\Daodong dshai\Dao dong da b= & - .

X By 1 Find Component... eon Het) L e oo @ i) & = [Mo Variations] -8

a1 Peblo| # Up/Down Hierarchy
Parameter Manager...
Footprint Manager...
Update From Libraries...

Update Parameters From Database... _5\7

Harness Definition Problem Finder... Q

Annotate Schematics... mlm

Reset Schematic Designators... Rl R2 R3
Reset Duplicate Schematic Designatars... 10K 100K 100K

Annotate Schematics Quietly...

R4
2 10K

£
<
£

AAA
vV

Force Annotate All Schematics...
Back Annotate Schematics.., I
Number Schematic Sheets...

Board Level Annotate... Crl+L IOOI]F C2

Annotate Compiled Sheets... 3—| |_1

¥ Signal Integrity...
& i 100nF

Import FPGA Pin File ai o

FPGA Signal Manager... LEDI1 LED2

PCB To FPGA Project Wizard 3 3
Comset » N :l Ql Q2 | : D

g CrossProbe king Led i b 28C2383 28C2383— Blinking Led
2 | Cross Select Mode RS . 4
Select PCB Compoenents | I 220R RG
220R

Configure Pin Swapping...

o

O g 0

Schematic Preferences...

Hinh 3.25. Lwa chon linh kién co cung khéi chire nang

A Luuy:

Linh kién duoc chon s€ ¢6 4 6 vuéng mau (xanh luc, xanh nhat, do) bao
quanh than linh kién

Linh kién chua dugc chon sé ¢6 4 6 vudng khdng mau bao quanh

Lmh Kién chura +5‘
Linh kién a3 duu’c chon
dwgc chon Q

100K

=8 B ll

Hinh 3.26. Phdn biét giita linh kién dwoc chon va chwa dwoc chon




trong ban vé nguyén ly

Ldc nay, phan mém s& ty chuyén sang ban vé PCB va céch linh kién dugc chon bén ban vé
nguyén ly ciing sé dugc chon cac linh kién bén PCB

R6 R5 @ 1 Q2 LED1 LED2 Rl R2 R3 R4

(o] O . L — O 0
I

O O o O

Hinh 3.24. Cdc linh kién duoc tw dong chon giéng nhu bén nguyén ly

¢ Buoc 4: Chon cong cu Arrange Components Inside Area trong thanh cong cu Utility

delp 8L - BB - = T oE

Altium Standar| |=

= = Arrange Components Inside Area

Cong cu sap dat linh Kién trong ving khoanh
Hinh 3.28. Céng cu sdp xép linh kién trong ving
Nhén gitr chuét trai, kéo chon mt viing trong viing 1am viéc (mau den) dé dua nhitng linh
Kién dugc chon vao vung lam viéc
< Bud6c 5: Thyc hién lai cac budc tir 1 dén 4 d¢ dua toan b linh kién theo tirng nhom
chirc nang vao vung lam viéc (mau den)



o
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Hinh 3.29. Cac linh klen a”wo’c sdp xép theo khoz chwc nang

Buwérc 6:
+ Tién hanh sip sép céc linh kién trong ciing mot khéi chire ning
+ Ghép cac khdi chirc nang vai nhau
+ Diéu chinh lai m6t s6 linh kién cho phu hop véi khéng gian mach
EREARNNERERREEEN

| LEDt | LED2
SEES SRR NN ARRE RS G
IIIIIIIIIIIIIIIII
oo Cl C2 |

Hinh 3.30. Linh kién duoc sap xep hoan thién

A Luuy:




Khi chon vao vi tri c6 nhiéu dbi tugng de 1€n nhau, s€ c6 mt bang thong bao
hién Ién, cho phép ta chon dung dbi trgng mong mudn.

A Tet Tet=Cl(£3.405mm, £2.300mm) Top Overay !l!l
iF 1 104(RADDY Top Layer
1 I A ﬁ ﬁ

Hinh 3.31. Cho phép lwa chon doi twong Text hay linh kién C1 khi
tai vi tri chon, cé 2 doi twong léng lén nhau

Khi di chuyén cac thanh phan cua mot linh Kién, thi toan bo linh kién d6 sé
sang Ién, va cac linh kién khac thi toi di

Hinh 3.32. Transistor Q2 sdang lén va cdc linh kién khdc téi di khi di
chuyén chit Q2

3. Dat luat chay mach (Rule)

Luat (Rule) quy dinh toan bo cac théng sé nhu:
+ Do rong duong mach,

Khoang cach gitra cac duong mach

Khoang céch gitra cac linh kién

Khoang bé goc duong mach

Do rong, vi tri dat 16 Via

Lép chay duong mach

+ Do wu ti€n cia duong mach

+ + + + +

C4c van deé trong viéc sap xép, di day duong mach nam ngoai khoang quy dinh cia luat
tuong tng s€ dugc may bao 1oi
Céc chtrc nang, nhiém vy, va y nghia cta cac luat sé dugc noi rd trong phu luc 03 -



Luét trong thiét ké mach in bang Altium Designer
Cac budc dat luat cho mach
< Budéc 1: Chon menu Design>Rules (Phim tit D R) dé m¢ bang cac théng sé luat
(hinh 3.33)

< PCB Rules and Constraints Editor [mm] [
Name Fricrity | Enabled | Type Categony: Scope Attributes
" AssemblyTestpaint 1 ~|  Ascembly Testpoint Siyle  Testpoint Al Under Comp - Allow &
" AscemblyTestFaintll 1 ~|  Ascembly Testpoint Usage Testpoint Al Testpoint - One Require
4 3 & 3 & Clearsnce 1 ¥|  Clearance Electrical Al - Al Clearance = 0.254mm
Nha]] vao dé mé 4E ComponentClearanc 1 ~|  Component Clearance Placement Al - Al Horizontal Clearance = |
ra cac muc con % DiffPairsAouting 1 ~|  Differential Pairs Flouting  Fiouting all Pref Gap = 0.254mm |
" FabricationTestpaint 1 ~|  Fabrication Testpoint Style  Testpoint Al Under Comp - éllow S
" FabricationTestPain 1 ~| Fa n Testpoint Usage Testpoint &l Testpoint - One Aequie
% Fanout_BGA 1 ~|  Fanout Contral Fiouting 1sBGA Shyle - Auta Direction
% Fanout_D efault 5 ~|  Fanout Contral Fiouting all Shyle - uta  Direction
% Fanout_LCT 2 ~|  Fanout Contral Fiouting IsLCe Shyle - uta  Direction
% Fanout_Small 4 ~|  Fanout Contral Fiouting [CompPinCount < 5] Siple - Auta  Direction
% Fanout_S0IC 3 ~|  Fanout Contral Fiouting 1s50IC Shyle - uta Direction
I Height 1 ~|  Height Placement Al Pref Height = 12.7mm
"% HoleSize 1 ~|  Hole Size Manufacturing Al Min = 0.0254mm  Max
"% HoleToHoleClearan: 1 ~|  Hole ToHole Clearance  Manufacturing Al - Al Hole Ta Hole Clearance
T LaperPairs 1 ~|  Laper Pairs Manufacturing Al Layer Pairs - Enforce
% MinimumSeldertdask 1 ~|  Minimum Solder Mask Sliver Manufacturing Al - Al Minimum Solder Mask 5
% Netdntennae 1 ¥ MetAntennae Manufacturing Al Net Antennae Toleranc
# Pastel askExpansio 1 ~|  Paste Mask Expansion Mask all Expansion = Omm
] PlaneClearance 1 ~|  Power Plane Cleaiance Plane il Clearance = 0.508mm
| PlaneConnect 1 ~|  Power Plane Connect Siyle Plane il Siyle - Aelief Connect
| PolygonConnect 1 ~|  Polygon Connect Style Plane U Siyle - Aelief Connect
% RoutingCamers 1 ~|  Routing Comers Fiouting il Shyle - 45 Degree  Min
% Routinglapers 1 ~|  Routing Lapers Fiouting all Mol aper - Enabled Mol
% RoutingPriarity 1 ~|  Routing Priority Fiouting all Pririty = 0
% RoutingTopelogy 1 ¥|  Routing Topology Fiouting all Topology - Shartest
% RoutingVias 1 ¥|  Routing Via Style Fiouting all Pref Size = 1.27mm P
™ ShortCireuit 1 ¥ Short-Circuit Electical Al - Al Short Circuit - Mot Sllow
"= SikscreenOverCamg 1 ¥ Silkscreen Over Componenl Manufacturing A1 - Al Silkscreen Dwer Compa
"% SikToSikClearance 1 ¥ Sik To Sik Clearance Manufacturing &l - Al Silk ta Silk Clearance =
0 Soldert askE xpansic 1 ¥ Solder Mask Expansion  Mask all Expansion = 0.1016mm
7 UrRoutedet 1 ¥ Un-Routed Net Electical Al (No Atributes]
f % Width 1 ¥ width Fiouting all Pref Width = 0.254mm
I Bulewizard.. | [ Prioiies.. | [ ok ][ cancel | [ sl '

Hinh 3.33. Bdng cdc théng sé vé ludt

/A Luuy:
Nhan vao dau cong (+) ¢ bén trai cac muc dé vao cac muc con hoac luat

< Bwéc 2: Dat luat vé khoang cach gitta cac dudng mach
+ Vao muc Design Rules > Electrical > Clearance > Clearance (ving 1, hinh 3.34)
+ Dat thong sé khoang cach nho nhat gitra cac dudng mach 14 : 0.6mm (ving 2, hinh
3.34)
+ Nhan Apply dé hoan thanh




(=28 Design Rules
Elg‘ Electrical

) Netand Layer
() Advanced (Query) Query Builder ...

Constrairits

i
Minimum Clearance 0.5 2

53 remance Clearance ANIKCLES
- AN Where The First Object Matches Full Query
5" UnRiouted Net 1 @ Al n11
% Un-Cannected Pin () Net
[#-2% Fouting () Net Class
[ SMT ) Layer
- - -
E ® ::llaSk () Net and Layer
g ane - =
377 Testpoint (©) Advanced (Query) Query Builder ...
-7 Manufacturing Where The Second Object Matches Full Query
= High Speed @ al 211
E-E Placement & Net
[-ljo= Signal |ntedrit I
W . o () Net Class
) Layer

Co ) Com)

’ Apply

|

% Buwérc 3:

Hinh 3.34. Thiét ldp ludt vé khodng cdch dwong mach

Dit luat vé do rong cua dudng mach

+ Vao muc Design Rules > Routing > Width > Width (vling 1, hinh 3.35)
4 Danh vao truong Name (vlng 2, hinh 3.35): Duong nguon
4 Chon bé rong caa dudng ngudn (ving 3, hinh 3.35)

+ Beé rong nho nhat (Min Width): 1 mm

+ Bé rong tham chiéu ( Preferrend Width): 1 mm

+ Bé rong lon nhat (Max Width): 1 mm
4 Nhan vao nat Query Builder....(ving 4, hinh 3.35)




iﬁ PCB Rules and Constraints Editor [mm]

A=)

2= Routing Layers Preferred Width Tmm
2% Routing Comers

2 Routing Via Style

+% Fanout Control

7= Differential Pairs Routing

in Width Trm

+

E-[z4 Design Aules 2
& Egecct\lc;?lance Duong nguon JHCICYPS
L T Clearance
Where The First Object Matches Full Query
@ al 11
) Net
1 ) Net Class
== () Layer
i fut\ng () Net and Layer 4
E‘ .?W‘dlh * Advanced (Query)
+ Houting T opolagy Canstraints
oz Routing Priority 3

Max Width Trm

4

@ Check Tracks/drcs Min/Man width Individually
- Check Min/ax 'width for Physically Connected Copper

B ST $ " |racks, arcs, fills, pads & vi
- . fills, pads & vias]
- Mask
| Plane [] Characteristic Impedance Driven Width
B Testpaint ) Layers in layerstack only
SZ ma;uéa:tu;ng Attributes on Laver Layer Stack Reference Absolute Layer
o wpes Min Width Preferred Size Max width Mame | Name Index
-2 E Placement
E]"“‘le Signal Integiity Tmm Trm Trm Top Layer 32 ToplLayer 1
Tmm Tmm Trom Battom Layer 33 BottomLayer 32

[ Bule wizard ] [ Friorities.

Ok ][ Cancel ][ Apply

Hinh 3.35. Thiét ldp d6 réng cia dwong cdp nguén

4 Thiét lap céc thong s6 nhu (hinh 3.30)

Building Query from Board

2 ] |

Showdllevels [v] @ & @ & @ =3 ¥
Condition Type / Operator 1 | Condition alue Z
Eelongs to Met | I+5v InMet(+54) 6
OR OR
Belongs to Met “1GMD InMet{GND')
Add another condition... 3

ak. [ Cancel ]

[%

Hinh 3.30. Si dung Query Builder trong xdc dinh diéu k

dwong

ién ap dung ludt cho

nguon



Nhan chuét vao viing 1, chon Belong To Net

Nhan chuét vao viing 2, chon +5V

Nhan chuét vao viing 3, chon Belong To Net

Nhan chuét vao viing 4, chon GND

Nhan chuét vao viing 5, chon diéu kién OR

Cac thiét 1ap s& duoc xem trudc & ving 6

Nhan OK dé hoan thanh

4 Kiém tra lai bang thong so6 cudi cling ciia duong ngudn (nhu hinh 3.31)

=24 Design Rules

+ + + + + + +

E‘“g-;eglr;’;?‘lance I Duong nguon I JHCICYPS
g‘ Clearance
S hark-Circuit Where The First Object Matches Full Query
: ShortCircuit ol (InNet ("+5V"') OR InNet ('GHD"))
n-Routed Net ~) Net
? UnFR outedh et ) Net Class

g‘ Un-Connected Pin

Layer )
-2 Raouting ey Query Helper ...

P MNet and Layer

o Routing Topology Congtraints

+°= Fouting Priority
oo Routing Lavers Preferred Width 1mm

+“= Routing Cormers
225 Picuting Vis Syle Min Width 1mm Max Width Tmm

o= Fanout Control ¢ # @ Check Tracks/Adrcs Minddax width Individually

(-7 Differential Pairs Fouting

o SMT ? y Check. Min/kd ax Wwidth far Physically Connected Copper
" ? = [tracks. arcs, fills, pads & vias)
F- 8 M ask T
4] Plane [] Characteristic Impedance Driven Width
-7 Testpoint Layers in layerstack only
SZ :Idlar;uéan;l:;ng Attributes on Layer Lawer Stack Reference Absolute Layer
E]‘é?é F'Igcempent Mir width Preferred Size M width Marne l.. Marne Index
I::I--[[ln» Signal Integrits Trmm Trnm Tram Top Layer 32 TopLayer 1
T Trnm Imm Eottom Layer 33 BEottomLayer 32
Bule “wWizard I I Priarities. I [ Ok, ] l Cancel I I Apply

Hinh3.31. Bdng théng s ludt ciia dwong nguon

4 Nhan chudt phai vao muc Width, chon New Rule... dé thém luat cho cac duong
mach khéac (hinh 3.32)



=29 Design Rules

Elg‘ Electrical

Eg‘ Clearance

g‘ Clearanice
Eg‘ Short-Circuit

- E% ShortCircuit
=-E* Un-Routed et

- EY UrRoutedM et
g‘ Ur-Connected Fin
=]+ Routing

{IF=

b Mew Rule...
--..5 Routing Delete Rule...
-+ Routing
--..5 Routing
H-a% Fouting

Report...
Hinh 3.32. Thém mot ludt cho dé rong dwong mach

4 Chon cac théng sé cho cac dudng mach con lai (khéng phai duong nguén) nhu hinh
3.33

=] Design Rules

& E_geccll:ime I Tin hisu I 1SGYUCIS
i E® Clearance 2
SE Short-Circuit Where The First Object Matches Full Query
. -F ShortCircuit @ al 211
=E* Un-Routed MNet ©) Net
§EY UnFoutedist ) Net Class
L-EY Un-Connected Pin © Layer
E+s Routing 1 © Net and Layer

© ndvanced (Guer)

5% Duong nguon Constraints
Routing Topology

Routing Priority Preferred Width 0.8mm
Fouting Layers
Rauting Carners Min Width 0 5mm Max Width 1rm
Rauling Via Slyle + | © Check Tracks/rcs Min/an width Individualy
[#l-+% Fanout Control
--..-0'7 Differential Pairs Fiauting ? ? . [Ctheik Mlm’Mf._a"x Wldﬂt‘h ;‘or _F'h_rslcall_u Connected Copper
+ ~ [racks, arcs, fills, pads & vias
B SMT "
- b ask [] Characteristic Impedance Driven 'Width
=] Plane 3 Layers in layerstack. only
S; LZT_:E?;;UM Attributes on Layer Layer Stack Reference Absolute Layer
1 == High Speed 2 Mir Wwiidth Preferred Size b @ waficth Marne l... Marne Index
—
e {E Flacement 0.5mm 0.8mm 1rmm Top Layer 3z . TopLayer 1
1 Signal Integrity 0.5mm 0.8mm 1mm Bottom Layer 3 Bottomlayer 2
4
[ Buewicad.. | [ Frotes.. | [ ok ][ conce | |[ Apply ]l

Hinh 3.33. Théng s6 vé dé réng cia cdc dwong tin hiéu

+ Truong Name (vung 2): Tin hieu
+ Chir Width méi dugc tao ¢ vung 1sé trg thanh Tin hieu
+ Vung 3 Chon Min: 0.5 mm, Pref: 0.8 mm, Max: 1 mm
+ Nhan Apply dé hoan thanh
< Budéc 4: Thiét 1ap cau tric chay duong mach (c6 tac dung trong di mach tu dong -
Auto route)
4+ Chon Routing Topology > Routing ToPology



+ Trong truong Topology, chon Shortest (ngan nhat)

+ Nhan Apply dé hoan thanh

: J_% e Layer
E-a7a Routing Met and Layer

o Wafidth
P % Tinhieu

Advanced (Query) | Query Builder ...

i % Duong nguon

=1 »"s Fouting Topology I
-7 Houting T opology

[ Fouting Priority

Bl-2% Routing Layers 1
== Routing Corners

+]- 2% Fouting Via Style

=" Fanout Control

- a2 Differential Pairs Fouting

Fl e ST

£l b ask

H- | Plane

H-7%" Testpaint

H- 7 M anufacturing

t-=— High Speed

H-J E Placement

EI--IJ'[er Signal Inkegrity

Constraints

o e e e O O O e

Hinh 3.34. Thiét ldp cdu tricc chay dwong mach

< Budéc 5: Thiét 1ap quyén uu tién chay dudng mach

+ Vao muc Routing Priority > Routing Priority (viing 1, hinh 3.34)

+ Danh vao truong Name (vung 2, hinh 3.34): Uu tien nguon
+ Truong Routing Priority (ving 2, hinh 3.34) chon 1
£ Nhan vao nit Query Builder....(vang 4, hinh 3.34)

=28 Design Rules 2
EIEY Elactrical
Clearance
Clearance

Ll Lien nguon

ShortCircLit @ all R11
Un-Routed Met MNet

- F* UnRoutedNet Net Class

----- g‘ Un-Connected Pin

. Layer
[l Routing

Met and Layer

o Width e
Fe= v T hicu Advanced (Query) Query Builder ... 4

%= Duong nguoh

o= Routing Topology

— HoutingT opolagy 1
27 Routing Pricrity

Muu tien nguon™
> FOUNng Lapers
2= Routing Comers

2= Routing Yia Style

o Fanout Cortrol

2% Differential Pairs Routing

Constraints

S hort-Circuit Where The First Object Matches Full Query

S: i"lh;sTk Routing Priority 1

TP&/FKPDX

Prriorities...

[

0K

]| Cancel | |

Apply

Hinh 3.35. Thiét ldp ché d¢ wu tién chay mach cho dwong nguon

+ Thiét lap cac thong sé nhu (hinh 3.35)




Building Query from Board [i‘é]

Show All Levels E| @« 3 4 § #I =z ¥

Condition Tepe / Operator 1 | Condition Value Z

Belangs to Net I [+5
on "5
Belongs to Met GMD

£dd another condition... 4

InNet(+5V) |
OR

InNet{GND')

7

| ok || cancel |

"

Hinh 3.36. Si dung Query Builder trong xdc dinh diéu kién dp dung ludt cho
dwong nguén

Nhan chudt vao viing 1, chon Belong To Net

Nhan chudt vao ving 2, chon +5V

Nhan chuét vao viing 3, chon Belong To Net

Nhan chudt vao ving 4, chon GND

Nhan chudt vao viing 5, chon diéu kién OR

Cac thiét 1ap s& duoc xem trudc & ving 6

Nhan OK dé hoan thanh

4 Kiém tra lai bang thong s6 cudi cling vé ché do uu tién caa dudng ngudn (nhu hinh
1.94)

+ + + + + + +



-8 Design Rules

El"g-gegllc:‘lance | uu tien nguon | TPwWFEFPDX
g‘ Clearance
Eg‘ Short-Circuit Where The First Object Matches Full Query
- L3 ShonCircul @ Al {InNet ('+5V') OR InNet('GND'))
B3 Un-Routed Net ) Net
| WEY UrRoutediet ©) Net Class

g‘ Un-Connected Fin
2% Routing

) Layer

e Query Helper ...

|27 Width - :

: = Tin hieu | @ Advanced (Query) Query Builder ... |

[uong nguon

Routing Topolagy

22 RoutingT opolagy

= Routing Priority |
27 Uy tien nguan

Constraints

+-2% Routing Layers

--..-0'7 Routing Comers

%= Routing Via Style

[-+% Fanout Cantrol

2% Ditferential Pairs Routing

S:ﬂ:; Routing Priority 1

[ Buewiard.. | [ Priores.. | [ ok [ concel | [ appb

Hinh3.34. Bdng théng sé ludt wu tién ciia dwong nguon

4 Nhan chuét phai vao muc Routing Priority, chon New Rule... dé thém luat cho
cac duong mach khac (hinh 1.95)

: -2% Routing Topalogy
L% BoutingT opalogy

: o3 L tien nguah Mew Bule...
--..".; Raouting Lapers
B2 Routing Cormers
--..".; Raouting Yia Style
[#1-2% Fanaut Control

Delete Rule...

Report...

Hinh 3.38. Thém méot ludt cho dé wu tién dwong mach

4 Chon cac théng s6 cho cac dudng mach con lai (khéng phai duong nguén) nhu hinh
1.96



=28 Dezign Rules 2

=5 Electrical
2 Eg;g‘mce uu tien tin hiew WRPBFVET
L Z¥ Clearance
Eg\ Shart-Circuit Where The First Object Matches Full Query
- ™ ShotCicuit @ Al a1l
Eg‘ Un-Routed Met “) Net
- =Z* UnRoutedNet ) Net Class
“Z¥ Un-Connected Pin ) Layer

El-s% Rouling Met and Layer

=)o Width ;
& '_I Tir bie ") Advanced (Query) Query Builder ...

3% Duang nguan Constraints
|':‘| 5 Fouting Topalogy
i bey% RoutingTopology 1

[#-2% Routing Layers

[#-»% Fouting Comers

[#-2% Routing Yia Style 3
[#-2% Fanaout Control

[#-»7% Differential Pairs R outing

[ SMT

Routing Priority 2

| Rue'wWiad.. || Pioites.. | [ ok || cancel || ape

Hinh 3.39. Théng sé vé dé wu tién ciia cdc dwong tin hiéu

+ Truong Name (vung 2): uu tien tin hieu
+ Chir Routing Priority mai dugc tao ¢ vung 1s€ tro thanh uu tien tin hieu
+ Vung 3 Chon Routing Priority: 2
+ Nhéan Apply dé hoan thanh.
< Bwéc 6: Thiét 1ap 16p chay duong mach
+ Vao muc Routing Layer > Routing Layer (vung 1, hinh 1.97)
4+ Trong truong Enabled Layer, tich chon Bottom Layer, b chon Top Layer trong
cot Allow Routing (Vung 2, hinh 1.97)

Nhu vay la trong bai nay, ta chi cho dudng mach chay ¢ 16p dusi (Bottom Layer)
4+ Nhan Apply dé hoan thanh



EI-- Design Rules -

E"gélegf;;me Fioutingl apers LGHLMPEL
g‘ Clearance
Eg\ Shart-Circuit Where The First Object Matches Full Query
i -E" ShortCircait @ Al a1l
= g‘ Un-Routed Met Met
i Z% UnRoutedNet | Net Class
Z* UnrConnected Fin 3 Layer

B+’ Rauting Met and Layer

2% width - ]
Ehee Advanced (Query) Query Builder ...

»% Tin hieu
+" Duong nguon Constraints

"o Fouting Topology

i % RoutingT opology

= ...‘6 Fiouting Priarity 2

i o uu tien tin hieu 1
; aea gy e g Enabled Lapers
E-—t Routing Lapers Layer Allowy Bating
i b, % Boutinglavers ~ Top Layer
B % Routing Cormers .. Bottam Layer v

--..5 Fouting Yia Style

a4 E ok Cmmbeel

| Rule wizard... || Priorities. . | | ok || Cancel | | Apply

Hinh 3.40. Thiét ldp 16p chay dwong mach

< Bwdéc 7: Thiét lap kich thudc 16 Via
+ Vao myc Routing Via Style > Routingvias (vung 1, hinh 1.98)
+ Trong truong Via Diameter (dwong kinh Via) (ving 2, hinh 1.98):
Min = Max =Pref=15mm
+ Trong trudng Via Hole Size (kich thuéc 16 Via) (ving 3, hinh 1.98):
Min = Max = Pref =0.8 mm
+ Nhan Apply dé hoan thanh

=& ™ ahort-L) 1y
g7 pnamLieu Routingias YMTTNPKA

i g‘ ShortCircouit
E¥ Un-Routed Net
..... UnR outedMet Where The First Object Matches Full Query
----- E* Un-Carnected Pin @ Al a1l
" Routing Met

7% width Met Class
oo Tin higu Layer

- o D_uong nguon Net and Layer

E| ?E‘?&Eﬁt;ﬁzﬁogylogy Advanced (Query) IL“MEF'“I
E|_._.'T R auting Pricrity | Canstraints

2% L tien tin hieu 2

s L tien nguon
E|_._.'T R outing Layers 3
| L% Routinglapers

E|.,..'7 Fouting Cormers Vl.a. Diameter
L% RoutingCorners 1 Minimum. |1 5rom Yia Hole Size
E|.._'; R outing “ia Style taximum | 1.5mm Minimurn | 0.8mm
i ey’ Routingias :
T o5 Fanou Lormol
E|..S Ditferential Pairs Routing Preferred |0 8mm
iy e DiffPairsF outing
s EMT
[ b azk
[
£

Preferred | 1.5mm Maximurn |0 Smm

t- | Plane

7.7 Testpoint

| FRule Wizard... | | Priorities... | | ak | | Cancel | | Apply

Hinh 3.41. Thiét ldp kich thwéc 16 Via



< Budc 8: Thiét 1ap d6 rong cua duong két nbi gitta 16p pha dong dén chan linh kién co

cung Net

4+ Vao muyc Design Rules > Plane > Polygon Connect Style > Polygon Connect

(vung 1, hinh 1.99)

4 Ving 2: Kiéu két ndi: Relief Connect

4 Vung 3: S6 mdi ndi: 4

4 \/ing 4: Goc ndi: 90 do

4 \Ving 5: Bé rong : 0.5 mm
4 Nhan Apply dé hoan thanh

=-(=8 Design Rules
g" Electrical
--.._'; Rauting
Fe GMT
[ sk

Bl | Plane

¥ | Povier Plane Connect Sty
- | Pawer Plane Clearance

EIJ Palygon Connect Style

.onnect

s

H-F Manufacturing 1
[¥-= High Speed

[1-5E Placemert

[]"lﬂﬂl‘- Signal Integrity

PalygonConnect

Where The First Object Matches
@ Al

) Met

I Met Class

I Layer

) Met and Layer

*) Advanced (Query) Query Builder ...

Where The Second Cbject Matches
@ Al

) Met

I Met Class

I Layer

) Met and Layer

*) Advanced (Query) Query Builder ...

GlIWWERMN

Full Query
211

Full Query
211

Constraints
2 Connect Style
Relief Connect 5 :] %
Conductors
3 ()
= |77
4] 90 2ngle E
5| Conductor Width  0.5mm
[ Bule wizard... II Friorities. .. J [ ()4 ] I Cancel J I Apply

Hinh 3.42. Thiét lip dwong két néi véi 16p phi dong

< Buwoc 9: Thiét 1ap cac diéu kién vé qua trinh san xuat
4+ Vao muc Design Rules > manufacturing (vung 1, hinh 1.100)
4 Tich chon vao NetAntennae & cot Enabled, con tat ca nhitng luat khac déu bo chon

(vung 2, hinh 1.100)



4 Nhin Apply dé hoan thanh

-4 Design Rules Name Priarity
BEY Electical
% Routing 7 HoleToHaleClearance
He SMT 7 LayerPairs
- Mask. T MirirumS alderMaskSliver
-1 (| Flane 7 Metdntennae

| Power Plane Connect Style ‘7 SilkscreenOverComponentFads
£ Powsr Plane Cloarance ‘7 SikToSikClearance
[ | Palygon Connect Style

J PolygorConnect 1
e Tectooint
I -7 Manufacturing I
=z Mirimum Annular Hing
(- Beute dngle
E15 Hole Size
¢ 157 HoleSize
E1F7 Layer Pairs
L LaperPais
E1F Hole To Hole Clearance
: LT HoleToHoleClearance
2177 Minimum Solder Magk Sliver
7 bimimums alderbd askSliver
E| 7 Sikscresn Over Companent Pads
: 7 SiksereendverComponentPads
=17 Silk Ta Sik Clearance
{7 SikToSikClearance
E1-77 Net Antennae
LT Nettntennas
[1-5= High Speed
t-3F Placement
[+ mﬂw Signal Integrity

Enabled

Scope Attributes
Min = 0.0254mm  Max =

ole To Hole Clearance Manufacturing Al - All Hole Ta Hole Clearance =
aver Pairg Manufacturing Al Layer Pairs - Enforce
inimum Solder Mask Sliver Manufacturing &1 - All Minimum Solder Mazk Sliv
et Antennae Manufacturing All MNet dntennzae Tolerance 5
bilkscreen Qver Component Manufacturing A - All Silkzcreen Ower Compons
bilk Ta Silk. Clearance Manufacturing &l - All Silk to Silk Clearance = 0.

Categary

[
[
[
[

m

4 [ +

[ BRule Wizard.. ][ Frriorities.. ] [ ak ][ Cancel ][ Apply ]

Hinh 3.43. Khéng cho phép mét sé ludt & Manufacturing dwoc thwc thi

/A Luuy:
Néu muon cam mat luat nao d6 khong thuec thi, ta chi can chon vao thu muc
me cua luat @6 va bo dau tich tai cot Enabled

< Budéc 10: Thiét 1ap vé khoang cach sap xép linh kién
+ Vao muc Design Rules > Placement > Component Clearance
ComponentClearance (vung 1, hinh 1.101)
4+ VUng 2: Chon Specified
4 Ving 3: Khoang cach nho nhat theo chiéu ngang: 0.2 mm
4 \Vung 4: Khoang c&ch nho nhat theo chiéu doc: 0.2 mm
+ Nhan Apply dé hoan thanh

>



-8 Design Rules

|ﬂn» Signal Integrity

! Met and Layer

Canstraints

* Abances Qi)

ComponentClearance ADMBAFID
‘Where The First Object Matches Full Query
@ Al nil
T) Net
() Net Class
) Layer
[ Placement - (7) Met and Layer
3E Floom Defirition -
E} Companent Clearance © Advanced (Query)
C Where The Second Object Matches Full Query
3 E Permitted Layer @ Al Al
3E Mets ta lgnore - et
-5 Height -:-Net Class
5} Height [ : Layer

Wertical Clearance Mode
) Infinite

Specified

Minimum Vertical Clearance [ 2rm

e

& Show actual violation distances

3 tinimum Horizontal Clearance
0.2mm

[Slower to compute)

[ Bule ‘izard.. ][ FEriorities. .. ]

[ 0F. ][ Cancel ]I Apply

Hinh 3.44. Thiét ldp vé khodng cdch giita cdc linh kién

< Bwéc 11: Kiém tra lai bang téng hop luat

\‘ PCE Rules and Constraints Editor [mm]

(=28 Design Rules

T Manufacturing
= High Speed
3E Placement
[l Signal Integrity

Mame

AssemblyT estPointU sage
¥ Clearance

5IF ComporeniClearance

%5 DiffPairsAouting

" FabiicationT estpeint

?‘ FabricationT estPointlsage
% Fanout_BGA

I Height

7 HoleSize

|7 HoleToHoleClearance
7 LayerPairs

(7 MinimumSaldertaskSliver
7 NelAntennae
 PastehaskExpansion

| PlaneClearance

5] PlaneConnect

| PolygorConnect

>" RoutingComers

% RoutingLayers

% RoutingT opology

>% RoutingVias

& ShotCircuit

(7 SilkscreenOverComponentPads
(7 SikToSilkClearance

# SolderhaskE spansion

>% Tin hiewu

& UnRoutedN et

5% uu tien tin hieu

" Duong nguon

% Fanout_LCC

2% uu tien nguon

% Fanout_S0IC

2% Fanout_Small

>% Fanout_Default

Prictity

Enabled | Type

mbly
Assembly Testpoint Usage
Clearance
Component Clearance
Differential Pairs Fouting
Fabrication Testpaint Style
Fabiication Testpoint Usage
Fanout Control
Height
Hole Size

< [<][=][&] [<][&] [s] [&

Hole To Hole Clearance
Layer Pairs

Mirimum Solder Mask Sliver
Net Antennae:

Paste Mask Expansion
Power Plane Clearance
Power Plane Connect Style
Polygan Connect Style
Routing Comers

Routing Layers

Routing Topalogy

Routing Via Style
Short-Circuit

Silkscreen Over Component
Silk To Silk Clearance
Solder Mask Expansion
Width

Un-Routed Met

Routing Priority

Width

Fanout Control

Routing Priority

Fanout Control

Fanout Control

Fanout Control

<=l [&] [<][=] (<] [<] (<] [&] [%]

) |0 |0 |0 [0 [0 0 [ [ o o o e o e e e e e e e o e e = =

< (<] (<] [&] [<][=] [&] [<][=] ]

Category | Scope
Testpoint

Testpoint Al

Electiical Al Al
Flacement &l All
Routing Al

Testpoint All

Testpoint Al

Routing 1sBGA
Flacement &l
Marufacturing Al
Manufacturing &I All
Manufacturing &I
Manufacturing Al Al
Manufacturing &I

Mask Al

Flare All

Flare All

Plane Al Al
Fouting All

Routing Al

Routing Al

Fouting All

Electiical Al Al
Manufacturing &I All
Manufacturing Al Al
Mask Al

Fouting All

Electiical Al

Fouting All

Fouting (InMeti"+5) OR
Routing |sLCC

Fouting (InMet{"+5) OR
Routing 1s50IC
Routing [CompPinCount < 5]

Routing &l

Attributes

Testpoint - One Required  Multiple - Not Allowed
Clearance = 0.6mm

Horizontal Clearance = 0.2mm  Vertical Clearance = 0.2mm
Pref Gap = 0.2584mm  Min Gap = 0.254mm  Max Gap =0
Under Comp - &llow  Sides - Top, Bottom  Pref Size = 1.52
Testpoint - One Required  Multiple - Mot Allowed

Style - Auto  Direction - Altemating In and Out Yia Grid = 01
Fref Height = 12.7mm  Min Height = Omm  Max Height = 2
Mir = 0.0254mm  Max = 2 5dmm

Hole To Hole Clearance = 0.254mm

Laper Pairs - Enforce

Mirirmum Solder Mask Sliver = 0.254mm

Net &nternae Tolerance = Omm

Expansion = Omm

Clearance = 0 508mm

Style - Relief Connect  Expansion = 0.508mm  Width = 0.2
Style - Relisf Connect  ‘Width =0.5mm  Angle =390 #En
Style - 45 Degree  Min Setback = 254mm Max Setback
Mol ayer - DisabledNoLayer - Enabled

Topology - Shortest

Fief Size = 1.5mm  Pref Hole Size = 0.8mm

Shart Circuit - Mot Allowed

Silkscreen Ower Component Pads Clearance = 0.254mm
Silk to Silk Clearance = 0.25dmm

Expansion = 0.1016mm

FrefWidth = 0.8mm  MinWidth = 0.5mm  Max width = 1
(Mo Attributes]

Frioiity = 2

FrefWidth = Tmm  Min Width = Tmm  Max width = 1mm
Style - Auto  Direction - Altemating In and Out Yia Grid = 01
Friority = 1
Style - Auto
Siyle - Auto
Style - Auto

Direction - Alternating In and Out Via Grid = 0.1
Direction - Out Then In Via Grid = 0.0254mm
Direction - Altemating In and Dut Via Grid = 0.1

[ 0K l[ Cancel II Apple

Hinh 3.45. Bdng tong hop ludt ciia thiét ké

» Budc 12: Nhan OK dé hoan thanh budc dit luat



4. Pi dwong mach
4.1. Pi dwong mach ty dong
< Budéc 1: Chon menu Auto Route > All...(Phim tit Alt A A)
\Dao dong da hai.PcbDac - Dao dong da hai.PriPcb. Licensed to Posts & Te

ign  Toocls | Autc Route | Beports  Window  Help
A [ A
‘chDoc Met

Hinh 3.46. Chtrc nang di duong mach ty dong

< Bwéc 2: Kiém tra, chinh stra va chay mach

Routing Setup Report

Report Contents
Routing Widths
Routing Via Stvles
Electrical Clearances
Fanout Styles

Laver Directions

Drill Pairs

MNet Topologies

Met Lavers

SMD Neckdown Rules

Unroutable pads
SMD Meckdown Width Warnings
B

| EditFies .

Edit Laver Directions ... ]

Save Report s .

2

Available Routing Strategies

Fouting Strategy

Mame Description

dge Lonnectors
Default Multi Layer Board

General Orthoganal

Wia Miger

=]
Default strateqy far rauting rultlayer boards
Default general purpoze orthogonal strategy
Strateay for routing multilaver boards with aggressive via minimization

Duplicate

[] Lock &l Pre-rautes
[ Rip-up Viclations After Bouting

5

| Routedl [|| cancel |

Hinh 3.44. Bdng théng bdo trang thdi va ché dé di dwong mach tw dong



£ Vung 1: Thong bao c6 xung dot gi vé luat hay khong. Néu mau xanh thi luat duoc
dat 1a dung, khong c6 xung dot gi
£ Vung 2: Diéu chinh huéng di dudng mach
£ Ving 3: Stra lai luat néu co thong bao xung dot tir ving 1
£ Vlng 4: Cac ché do chay tu dong mic dinh
£ \0ng 5: Tién hanh chay tu dong néu tat ca cac diéu kién déu thoa man
¢ Budc 3: Cho mach chay hoan thién, theo doi thc“)ng bao trén panel Messages

“essages

Clags
5 Situs Event
&5 Routing Status
I Situs Event
I Situs Event
S5 Situs Event
5 Situs E vent
I Situs Event
S5 Routing Status
55 Situs Event
I Situs Event
I§ Routing Status
5 Situs Event
55 Situs Event
I Situs Event
S5 Situs Event
5 Routing Status
I Situs Event
S5 Routing Status
5 Situs Event

Hinh 3.48.

Docurnent

[ao dong da hai PcbDioc
['an dong da hai PocbDoc
['ao dong da hai.PcbDoc
D ao dong da hai PcbDioc
['an dong da hai. PcbDoc
[D'an dong da hai PocbDoc
D ao dong da hai PcbDioc
[ao dong da hai PcbDioc
['an dong da hai PocbDoc
['ao dong da hai.PcbDoc
D ao dong da hai PcbDioc
['an dong da hai. PcbDoc
['ao dong da hai.PcbDoc
D ao dong da hai PcbDioc
[ao dong da hai PcbDioc
[D'an dong da hai PocbDoc
['ao dong da hai.PcbDoc
[ao dong da hai PcbDioc
['an dong da hai PocbDoc

Source
Situz
Situz
Situz
Situsz
Situsz
Situz
Situsz
Situsz
Situz
Situg
Situsz
Situsz
Situz
Situsz
Situsz
Situz
Situg
Situz
Situz

[l

AP

Meszage

Routing Started

Creating topology map

Starting Fan out to Plane

Completed Fan out to Plane in 0 Seconds
Starting Memarny

Completed Memary in 0 Seconds

Starting Layer Patterns

Calculating Board Density

Completed Laver Patterns in 0 Seconds
Starting Main

Calculating Board Density

Completed Main in 1 Second

Starting Completion

Completed Completion in 0 Seconds
Starting Straighten

20 of 20 connections routed (100.000%) in 2 Seconds
Completed Straighten in 0 Seconds

20 of 20 connections routed [100.000%1] in 2 Seconds
Routing finished with 0 contentions(s). Failed to complete 0 connection(s] in 2 Seconds I

DAu hiéu may da thic
hién xong chi¥c nang
di mach ty dong

Thong bao trang thai di mach ty dong trong panel Messages

+ Routing finished : B3 di day xong

+ 0 Contentions: S doan c6 duong d¢ 1én nhau (chap mach) : 0

+ Failed to complete 0 connections: S6 duong khong dugc di mach (dit mach): 0
s Bwéc 4: Chon chudt vao duong mach, chinh lai duong mach cho dep



Hinh 3.49. Mach in (PCB) ciia mach dao déng da hai bang phwong phéap di dwong
mach tw dong

4.2. Pi dwong mach thi cong

% Bwoc 1: Chon lop Bottom Layer
% Céach 1: Chon vao thé Bottom Layer trong thanh cong cu Manage Layer Sets
000 —"——"000 |

o — [
8 UL

IIIIIIIIII_

]
B TopLaper Il Bottom Layer ll Mechanical 1 { M Mecharical 13 M Mecharical 15 {1 Top Overla

Storage Manager Messages Output To-Do

#:-48.8mm Y:28.5mm  Grid:0.1mm  [Electrical Grid (Al Layers]) Small Component RE-220R (-49.2mm.27. 7mm) on Taop Layer

Hinh 3.50. Chon lop Bottom Layer trong thanh céng cu Layer Manager

+ Céch 2: Nhan t6 hop phim Ctrl Shift va cuén chuét
& Céch 3: Nhan phim dau sao (*) bén ban phim sb

< Buwoéc 2: Lam tdi di cac 16p khdng can thiét, tranh roi mat trong qué trinh di duong
mach

Nhan vao biéu tugng DXP > Preferences ...(phim tat T P)
& Altium Designer Summer 09 - D:ADao dong da hai\Dao doi
DXP| File Edit View Project Place Design T

Customize... oo Wlo T &,

Preferences...

System Info...

Run Process...

Hinh 3.51. Vdo chitc ndng thiét ldp hé thong



+ Vao PCB Editor > Board Insight Display
+ Tich chon vao 3 lya chon nhu ving 3 hinh 1.108
+ Nhan OK dé hoan thanh

-] System

-3 Schemati «*| PCB Editor — Board Insight Display
&[4 FPGA _—

- Version Control

- 1 Embedded System Pad and Via Display Options Available Single Layer Modes
== PCE Editor .
e Use Smart Display Color J 3 | Hide Other Layers

Font Color I:' | Gray Scale Other Layers
/| Monochrome Other Layers
- Background Colar .
i B8 Board Insight Lens - -
H H . Min [/ Mav Fant Ciza c Eal

Hinh 3.52. Piéu chinh théng soé trong Board Insight Display

+ Trong méi truong v& mach in (PCB), ta nhan Shift S dé 1am ti cac 16p khong can
thiét.
Co thé nhéq Shift S nhiéu lan dé 1am ti nhu mong mudn.

*+ CO 4 murc toi:
+ Muc 1: Khong toi
+ Mc 2: Toi xam
+ Muc 3: Téi den
+ Mc 4: T6i hoan toan

% Bwoc 3: Goi chure nang di duong mach tha cong
& Céch 1: Vao menu Place > Interactive Routing (phim tit P T)

DA\Dao dang da hai\Dao dong da hai.PcbDoc - Dao dong da hai.f

Place | Design Tools AutoRoute Reports Windh

Arc (Center) 7
Arc (Edge)

Arc (Any Angle)

Full Circle

Fill

7 Solid Region

30 Body

Pad
= Via

Interactive Routing

+/ Interactive Differential Pair Routing

e I
a

Interactive Multi-Routing

Hinh 3.53. Chirc nang di mach thiu cong trong menu Place

+ Céch 2: Chon vao biéu tugng Interactively Route Connections trén thanh cong
cu Writing



e

ed to Posts & Telecommunications Institute of Technology. Not sig)

G - > B8 - m oy = - -
e =

Variations] - B | A
N

IInteracti\rel}r Route Cannectiansl

Hinh 3.55. Chitc nang di mach tw dong trén thanh cong cu Writing

< Budéc 4: Dua chudt vao chan linh kién va bat dau di dudng mach theo cac dudng ndi
c6 sin (dudng cd mau trang, manh)

NetC1_1 o

Hinh 3.56. Pi dicong mach theo cdc dwong néi cé sdn

/A Luuy:

Khi mot dudng mach dang dugc ndi, thi nd s& sang lén.

Khi muén kiém tra mot moi ndi nao do, ta giit Ctrl va nhan chudt trai, moi
ndi d6 ciing s& dugc sang lén

Muén tat ca cac duong cling sang tra lai, ta nhan phim Shift C hoac nat
Clear tai goc cudi bén phai man hinh lam viéc

Nhay kép chuot trai dé chét mot duong mach tai mot vi tri nao dé

Muén hay mét Iénh vé& dang duoc thuc thi, ta nhan chuét phai hodc phim
ESC trén ban phim

Mach sau khi di day thu cong:




5.Luyén tap o
V& mach khuéch dai Emiter chung dung transistor theo kiéu cau phan ap

RZR1R5

R3

R4 R6

Hinh 3.54. Di mach theo phwong phdp thu cong

P2

+12V

¢

2
Y|

R1

¢ 270K

7+
10uF/16V

P R3
> 100K

3 P
TN

R2
g 2K2

Cl Pl

Q1

¢ R4
3 1K

2SC1815

d

+|{
Ay !
10uF/16V

+C3
10uF/16V

ouT

=

Hinh 3.58. So' dé nguyén 1y ciia mach khuéch dai EC

Goi y: Bang thong sé caa linh kién duoc cho ¢ bang 1.3 dudi day

Ten | g | g§
Chupg Thu vién trong hi¢ | lwg | Comment | Value Gh,'
loai thw chu
: o u ng
vién
100K
. 100K, 1K, ’ ,
Dien trg | Miscellaneou | oo 1 po |4 | 270K, LK, 1o
s Devices OK?2 270K, thuong
2K2
Transist | Miscellaneou Dol lal
X NPN | Q? 2 C1815 25C1815 | thutu
or NPN s Devices chan
Tu dién | Miscellaneou | Cap C? 3 10uF/16V | 10uF/16V | Tu hoa




s Devices Poll
Coc dau
« | Miscellaneou | Heade 5A Blue nguon
2 q
Coc dau s Connectors r2 P Header 2 IN, OUT kiéu

van day




Bai 4: MO PHONG MACH PIEN

Giai thigu:

- Trong co khi, k¥ thuat han déng vai trd cuc ky quan trong, giup danh gia duoc chat
lugng dao tao nguon nhan luc. Trong nganh dién tir viéc thanh thao cac ki nang han linh kién
dién tir ciing nhu viéc trang bi kién thirc tuong dbi hoan thién vé linh kién dién tir s& gidp cho
sinh vién khoi bd ngd khi ra truong di lam.

Muc tiéu: Sau khi hoc xong bai nay nguoi hoc cd kha nang:

- Phén tich dugc cac budc moé phong mach dién tir trén may tinh.

- V& duge so d6 mach dién diing thong s6 va yéu cau ky thuat

- M6 phong mach dién bang phan mém

- Phan tich duoc dang song dién ap, dong dién vao va ra
Noi dung :

4.1Quy trinh vé va thiét ké
4.1.1 Tao méi Project
< Buwdéc 1: Tai 6 D:\ cia may tinh, nhan chudt phai, chon New > Folder dé tao moi
mot thu muc,
bat tén thu muyc 1a: Dao dong da hai
% Buwéc 2: Khai chay chuong trinh Altium Designer Winter 09
s Buwdc 3: Tao mot Project PCB

Eile | View Project Window Help

[ New » | Ld Schematic
7 Open.. Ctrl+0O L% OpenBus System Document
Y Open Project... 5 pcs
Open Design Workspace... ] VHDL Document
Save Project @] Verilog Document
SRS 4] C Source Document
J3VE Froject As...
E 4]  C++ Source Document
Save Design Workspace
: 1l C/C++ Header Document
Save Design Workspace As...
Saveidid =] ASM Source Document
Save Al
0= Software Platform Configuration Document
Smart PDF.. —
-] Text Document
Import Wizard 48 CAM Document
Recent Documents |G Output Job File
Recent Projects * | .8 Database Link File
Recent Works 3 o TN
ecent Workspaces Project s I! d PCB Project
Exit Alt«F4 Library > j @) EPGA Project

Hinh 4.2. Tao méi mgt du &n mach in (PCB Project)



< Buéc 4: Vao menu File > Save Project dé luu Project Véi:
v Tén: Dao dong.PrjPCB
v Duong dan: D:\Dao dong da hai\

Orgamze v New folder g= 9

/% Computer
&, Local Disk (C:)

ca DATA (D:)

o4 CD Drive (G

_ 1 J »

File name{ Dac dong.PrjPCB I 2 ~
Save as type: | PCB Projects (*.PrjPcb) v

. Hide Folders

Hinh 4.3. Vi tri luu trir va tén cua Project

/A Luu v:
Nén luu tit ca nhitng gi ¢6 lién quan dén viéc thiét ké mot mach nao do
trong cling mot thu muyc dé tién cho cdng viéc tim kiém va quan ly

4.12.Tao méi mot ban vé nguyén ly

Tao mot ban v€ nguyén 1y va thém vao Project theo cac budc sau
< Budc 1: Tir panel Project, bdm chudt phai, chon Add new to project >

Shematic
=
]
o | | Workspacel.Dsnwik v [Wo:kspaoe
L2
% | | pao dong Prpce | Project
T ©FieView O Stuctue Edior
8
Q X
% Compile PCB Project Dao dong.PrjPCB
Add New to Project »| 1 Other Ctrl+N
% Add Existing to Project... /@ Schematic
Save Project 8 pcs
Qave Praisct Ac

Hinh 4.4. Tao mdi mét ban vé nguyén ly (SCH Doc)



/\ Luuy:
Panel Projects mac dinh nam bén trai vung thiét ké

"BIoxP File View Project Window Help

: Ghim
NS @

i)

3

) iWorkspacelenWtk v ||Workspace Pan.el
4 : Projects
& | | DaodongPrPCB Project ]

Z @ FileView () Stucture Editor

e

Hinh 4.5. Panel Project

Ta c6 thé gin panel c¢6 dinh bang cac nhan vao biéu tuong dinh ghim tai
thanh tiéu dé ctia Panel hodc dé cho Panel thut vao dé tiét kiém khong gian v&

Néu Panel Projects chwa xuat hién (hodc bi tit) ta 1am theo 1 trong 2 cach
Sau:.

v' Céch 1: Vao menu View > Workpace Panels > System > Projects
(phim titV W S P)

P DXP File | View | Projest Window Help
N5 ‘ > Toolbars »

rojects Workspace Panels »
Desktop Layouts » Help »
Instruments »

Design Compiler »

Key Mappings »
| Clipboard

Fayorites

Devices View

ebiaey  SPIosd Sopd

Libraries

Status Bar
Messages

Eiles

Qutput

Snippets

Storage Manager

Command Status

Supplier Search

Hinh 4.6. Lam hién Panel Project tzr menu View




‘BIDxP File View Project Window Help
DS | e

S3id

3
g
@
§
g
g

saueiqr]  preoqdy)  S3uOAR

Workspace Panel Storage Manager
Supplier Search
\ To-Do

T e et

Hinh 4.7. Lam hi¢n panel Project tzr ving Workspace Panel

Néu Panel sau khi duoc 13y ra dudi dang troi ndi (floating), ta chon chudt
vao phan tiéu dé cta Panel, kéo chudt, dua Panel vao cac 6 dai dién cho cac vi
tri twrong Grng

Hinh 4.8. C4c v; tri c6 thé dat panel Project




< Buwdéc 2: Luu ban v& vao 6 ciing

>
» Chon Save dé luu.
>
>

>

[ Sheet1.SchDoc

Luu ban vé trong cung thu muc Dao dong da hai
bat tén cho ban vé va dinh dang cua ban vé nguyén ly
Nhan Save dé hoan thién budc luu

Nhan chudt phai vao tén cua ban thiét ké nguyén ly trong Projects Panel,

Workspace1 DsnWik - lWotkspm’
Dao dong PriPCB l Project
o FleView () StuctreEdar (@[3
= wgl Dao dong, PriPCB * o
=, auce Dociumen
Sheeu.Sd'Doc ;
¥ Compile Document Sheetl.SchDoc ‘
1 !
Hide
Close ‘

L% Remove from Project... | |
2 i Seve

Save As... 1
Page Setyp...
4 Print Preview...

4 Pent..

] Show Differences...
i View Channels...
omponent Link

@ Assembly Variants...

rsion Control

+) Local History »

& Save [Sheet1.SchDoc] As...

== 1
QU |l » Computer » DATA(D:) » Dao dong da hai t,":'f;"l-.’::c:-; do ha

|
| Organize v

& SkyDnve a

New folder 3

Name odified ¥ Type

History

4 Libraries

% Computer
&'. Local Disk (C:)
4 DATA (D)
b",’ CD Drive (G:)

-«

file name: | Dao dong

Save a5 type: A:;vanzeJSchemaiic bvv:tyi'S;hDo;i

4
4/ Hide Folders

Hinh 4.9. Cdc budc dat tén va luu ban vé nguyén ly

< Buéc 3: Thiét lap ban vé

Nhan t6 hop phim D O d& vao Document Options, thiét 1ap nhu trong Hinh

4.10

r ) ) .
Document Options m
(Sheet Opions || Parametecs | Unks
Tomplohe Standard Style
Felame Standard syles  Ad [~
Opsca Giids Custom Style
Orientation Landscape - :
_l WS {5 Use Custom style
| Tite Block  Standard E}
50
Sheet Number Spaces 4 7] Visble 10 1500
! Show Reference Zones 850
Detault: Alpha Tooloﬂoltan,z Electrical Grid =
V| Show Boeder [¥] Enable 7
Show Template Graphics GidRange 4 5
s o |
—————— Update From Standaid
Sheet Colot . | Update From Standad |
s Civenge Systom ok
[ Coneat |
\

Hinh 4.10. Bang hgi thogi thiét Igp ban vé




4.1.3.Léy linh Kién tir thw vién ra ban vé

Ta thay nhu trong so dd nguyén 1y trén, mach dao dong da hai st dung:

TT Loai linh kién Gia tri Loai S6 lwong
1 bién tro 100K Q Tro thuong 2
2 Dién tré 1K Q Tré thuong 2
3 bién tro 220 Q Tro thuong 2
4 Transistor 25C2383 NPN 2
5 Tu dién 1uF/16V Ty hoa 2
6 Led don Blue Phi 5 2
7 Coc dau ngudn 2 Chéan Header 2 1

Bdang 4.1. Bang danh sach linh kién trong mach

42.3.1 Ldy dién tré

% Buwéc 1: Trong panel Libraries, chon thu vién Miscellaneous Devices.IntLib
(vung 1, Hinh 4.11)
< Buwdéc 2: Danh tén dién tré 1a *res ¢ ving 2 dé loc ra chang loai linh kién 1a

A 9
dién tro
7 r 14
o, 4 . A HEY \ r A 5 N - X X
< Buwdc 3: Nhan gitr va kéo dién tré Resl ra vung thiét ke.
Libraries -3
l ‘ Librasies... | | Search.. | \ Place Resl |
1 Miscellaneous Devices. IntLib = l
2 “res s | ; I
Component Name Li.. Descript... Fo... -
LF Res adn Misce Variable Re A2<14 |
LF Res Adi2 Misce Variable Rea2<18 7
Bty e g
= |} e e |
o s teirscrFresistor
LY Res3 Misce Resistor J1-0€
= L F Res Packl Misce Isolated Re SOIC —
195 components
-~
BR?
ANANANr
Resl1
Model Name Model Type =
_2 Res Signal Integrity
F), RESISTOR Simulation
. A2<AaL-0.3 F ootprint

Hinh 4.11. Tim kiém va ldy dién tro tai panel Libraries



Trong qué trinh kéo dién tré ra ving thiét ké, nhan phim TAB dé vao cira sb

di€u chinh thong so cua dién trd.

Chinh thong s6 cta dién tré 100K nhu sau:

g = »
Component Properties M
P b
Froperes Parametess for R? - Res1
Designator R? V| Visible Locked Visible Name Value Type
Comment 1 | 100 Z]'I Wik 2 LotestRevisionDate 17902002 STRING
LatestRevisionNote Re-released for DXP Platform STRING

Part1/1 Locked PackageReference AXIAL-O3 STRING
Desciotion sl = e o
Urique Id JUOFWDEE [ Reset | h 100K STRING =]
Type Standard [~] 3
Library Link
Design ltem ID Resl Z] ‘Choom]
V| Library Name Miscellaneous Devices.IntLib

[Vaidate] — TR e
e Add. || Remove.. || Edi.. Add as Rule... |
Sub-Design Links
Sub-Project Nons Models for R? - Res1
- Name Type Descaption
Conbigueslion tiooe RESISTOR Simulation Resistor
Graphical ¢ U]
AXIAL-03 | Footprint Resistor; 2 Leads
Location X 810 Y 600
Orientation 0 Degrees E] Locked 4
Mode Normal V! Lock Pins Mirored
Show All Pins On Sheet (Even # Hidden)
Local Colors Add.. -~ ‘ | Remove... ‘ ‘ Edit...
[ edpms. | ok | [ cancel |

Hinh 4.12. Piéu chinh c&c thdng sé cia dién tré trong ciza s6 Compornent

Properties

Vung 1: Truong Comment cho la 100K

Ving 2: Bo chon & lya chon Visible dé khong cho hién thi gia tri trong trudng

Comment trén ban v& nguyén 1y (phan nay chi cho hién thi & phan ban vé mach

in)

Vung 3: Truong Value, danh vao 100K, va tich vao dau chon Visible dé hién
thi gia tri cua dién tro trén ban vé nguyén ly.

Vung 4: Trudng Footprint, cho phép lua chon kiéu chan cua linh kién trong
ban vé PCB (hinh dang thyc cua linh kién) .

Trong vi du nay, ta sir dung kiéu chan mac dinh cua thu vién.

Nhan OK dé hoan thanh budc diéu chinh théng sé cho dién trd vira lay ra.

Céc dién trd con lai cling ¢6 cung thong so véi dign trg vira 1ay ra, nén dé giam

thiéu thoi gian, ta tién hanh nhan ban (copy) cac dién trd con lai

Dé thyc hién nhan ban, ta lam theo mot trong 3 c4ch sau:

4+ Cach 1:

— Chon vao dién tré, st dung té hop phim Ctrl C (Copy) va Crtl V (Paste)




— Nhay kép vao dién tro dé thay ddi thdng s6 tai truong Comment va Value
P - ] I | )

Propert
o o Parameters for R? - Res1
Designator R? Visble [“JLocked |visble  |Name /| Value | Type
Coint 1K El [ Visble | L] LatestRi ersfonDate 17-Jul-2002 STRING
(| LatestRevisionNote Re-released for DXP Platform, STRING
Pat1/1  [[]Locked (| PackageReference AXIAL-0.3 STRING
Description Resistor Cliied B ) R n
g L) Publisher Altium Limited STRING
Unique Id IFTAHFIO Reset | ¥ vake 1K STRING |
Type Standard E
Library Link

Design Item ID Res1 B Choose

[¥] Library Name Miscellaneous Devices.IntLib

i

[ add. | [ Remove. |[ Edt. | [AddasBue.

SubDesign Links

SubProject Hane Models for R? - FlesT '
Name Type | Description I

Confgiaaion e RESISTOR Simulation Resistor

Graphical Bes Signallnteqrty

- 16L-0.3 | Foatprint Resistor; 2 Leads

Location % 500 v [s20 '\X TP |

Orientation 90 Degrees E| [7] Locked

Mode Noimal -] @llockPins  [] Minored

[] Show All Pins On Sheet (Even if Hidden)
[7] Local Colors [ add. |-] [ Remove. | [ Edi.

Hinh 4.13. Thong sé cua dién tré 1K

Component Properties l ] I i m
Properties B Parameters for R? - Res1
Designator 5] [V]visble [T|Locked  |visble | Name 7 [Valie [T
Comment | 2208 [=] Flvisbie | [ D oeioienbae 172002 STRING
— LatestRevisionNote Re-released for DXP Platform. STRING
Pat141  [C]Locked [ PackageReference AXIAL03 STRING
Desciiption Resistor [ iched et [sTAING K3
Publisher Altium Limited STRING
Unique Id NFCALRDK | ¥ vae 208 STRING |
Type [Standard []
Library Link
DesignliemiD  [Rest [~
[¥] Library Name Miscellaneous Devices.IntLib
Validate
[ add. |[ Remove. |[ Edt. | [AddasBue.
Sub-Design Links
Sub-Project None Models for R? - Res1 '
o . Name Type © | Desciption i
Configaation oft RESISTOR Simulation Resistor
Graphical Be. _Signallneqiy
< — AXIAL-0.3 v | Footprint Resistor; 2 Leads I
Location X 45 v [a:0
Orientation 270Degess |+ [ Losked
Mode Marmal E | [¥] Lock Pins (V] Mirrored
[7] Show All Pins On Sheet (Even if Hidden)
[ Local Colors [ Add. | ] [ Remove... ] I Edit...
. =

Hinh 4.14. Thong sé cua dién tré 220R

4+ Cach2:
— Chon vao dién tré, nhan giit phim Shift va kéo dién tro
— Nhay kép vao dién tro dé thay doi théng sb tai truong Comment va Value
(nhu trong Hinh 4.12 va Hinh 4.13)



A Luuy:

C6 thé sir dung cach nay dé sao chép mot nhom ddi twong (linh kién,
duong day, bus ...... ) bang c&ch nhan chudt trai, kéo chon bao phu toan bo
nhom, sau d6 nhan git Shift va kéo chuot

Céch nay s& 1am cho s hiéu linh kién sau sao chép ting 1én mot don vi

Vidu: R1 — R2; C1 — C2

4+ Cach 3:
— Chon vao dién tré, nhan t6 hop phim Ctrl R, sau d6 di chuyén dién tro ra
vling mong mudn
— Nhay kép vao dién tro dé thay doi thong sé tai truong Comment va Value
(nhu trong Hinh 4.13 va Hinh 4.14)

/A Luuy:

Co6 thé s dung cach nay dé sao chép mot nhom doéi twong (linh kién,
duong day, bus ...... ) bang cach nhan chudt tréi, kéo chon bao phu toan bo
nhém, sau d6 nhan té hop phim Ctrl R, kéo nhém dbi tuwgng vira duoc sao chép
ra viing mong mudn

Céch nay sé& khong lam ting sb hiéu linh kién sau sao chép

Cudi cung, ching ta duoc 6 dién tré nhu hinh 1.14

R? >R ? »R? >R? »R? >R ?
100K glOOK 31K g 3220R 3220R

3

Hinh 4.15. Cdc dién tré sau khi diroc nhan ban va dieu chinh théng sé

/A Luuy:
Chu y: Pon vi Q (Ohm) cua dién tré s& duoc thay thé bang ki ty R




42.3.2Ldy Transistor

s Bwéc 1. Trong panel Libraries, chon thu vién Miscellaneous
Devices.IntLib (vung 1, Hinh 1.16)

< Bwéc 2: Danh tén transitor 1a *NPN ¢ viing 2 dé loc ra chang loai linh kién
Ia transistor NPN

< Budc 3: Nhan giir va kéo transistor NPN & viing 3 ra viing thiét ké.

Libraries 43 3
| Libraries... J ] Search... i [ Place NPN J 1
l > - =
") Miscellaneous Devices.IntLib EE] 0
2~y "NPN =] °
Component Name Li.. | Descript.. Fo.. -
L F 2N3904 Misce NPN Gene TO-9
MR RSSER 3w TP | = 1 Miscs DIAL 10.2
3 LEL Misce NPN Bipok TO-2/h
TPt T NP DT Oy
L F NPN2 Misce NPN Darlir TO-2
i E NPN3 Misce NPN Darlir TO-2
-1} Photo NPN Misce NPN Phote T0-2 ~
195 components
A
K ?
NPN
Model Name Model Type A
_LNPN Signal Integrity
# 10226 Footprint
) NPN Simulation

Hinh 4.16. Tim kiém va Idy transitor NPN tai panel Libraries



< Buwdéc 4: Trong trang thai dang kéo linh kién, nhan phim TAB dé vao bang
thugc tinh cua transistor.
Ta ciing c6 thé vao bang thudc tinh bang cach nhay kép vao transistor
Chinh cac thong s6 nhu trong hinh 1.16

.Component Properties ] —I - 1 ] ] ? =
Bropetes _ Pacameters for 07 - NPN
Designstor @ V|Vable [Locked  |vistie Name [Vahe Type
& 1 [ o 5] Wivede J Code_JEDEC T0-2264A STRING
LatestRevsionD ate 17142002 STRING
Pat1/1  [ClLocked LatestRevsionNote Re-eleased lor DXP Platform STRING
Descriplion NPN Bipolar Transistor Packagerslersnce 10226 STRING
= [Publehod __[8dw2o) _[sTAING K3
Unique Id NDBKBOGS [ Resat | Publisher Altwen Linited STRING |
J . :
Tyoe Standad 3 Parameter Properties M
e N 3 Value 4 »
DesignltemiD  NPN [] [Choose] e -
g | Vale I I 2023 I
V' Library Name Miscellaneous Devices IntLib
& Visle Lock | V| Visioid | Lock
lvm ;J i
Add..
SubDiesign Links g Location X (478 Coor [ e 5TRMG [=]
SubrProject Hicoe he ) Location ¥ [408 Fort [Chenge..|  UniqueID BWEFLMPA || Reset |
&2 —
Configutation None INEN . [F] Locked
Graphical ;‘;szs Oriervation 0 Degrees [~ Allow Synchionization With Database (¥
Location X 500 Y 460 2 V| Autoposition Allow Synchronization With Libeary 7!
Orerkation 0Degrees B Locked Justification  Bottom E] Left 3
5
Mode Mormal -1 ¥ Lock Pins Mirtored =
]
Show All P On Sheet (Even if Hidden) [ ok Jf coeel |
Local Colors [LAddi iz | ;
k —_—
[ Earm. | [ ok || cowe | I

Hinh 4.14. Bang thugc

tinh cua Transistor NPN

< \VUung 1: Nhap tén C2383 vao truong Comment, bé chon Visible

4 \Vung 2: Nhan vao nat Add dé thém thuoc tinh cho Transitor

< VUng 3: Danh tén Value vao truong Name
4 VUng 4: Danh tén 2SC2383 vao truong Value, tich vao lyachon Visible
4 \Vung 5: Nhin OK dé hoan tat budc thém thudc tinh.

< Budc 5: DBiéu chinh lai thi tu chan cua transitor
< Tim datasheet cua transistor 2SC2383 trén Internet

Google

I | 25C2383 —
ZJUJ o asm

)

25¢2383 datasheet
Tim kiém ¥ 4
Mol thir Meo: Chi tim ké an: ngik Tié iét  Ban c6 thé dinh 16 ngdn ngl¥ két
: : qué tim kiém cda ban trong Tuy chon
Hinh anh
PO ) =)
Video 2SC2383 o e
% www toshiba comilaec/components2/. /66/7727 pdf - Dich trang nay
Tin tirc Binh dang tép PDF/Adobe Acrobat
Nhid 25C2383. 2009-12-21. 1. TOSHIBA Transistor Silicon NPN Epitaxial Type (PCT
Nhigu hon Process). 25C2383. Color TV Vertical Defiection Output Applications. Color TV ...
Hinh 4.18.

Tim kiém tai liéu ki thudt (datasheet) cia transistor trén google.com




« Tai tai liéu ki thuat vé may tinh, mo va tim dén thong s6 vé thir tw chan cla
transistor 25C2383

Unit: mm
5.1 MAX
-
- S
3
s
0.75MAX -J J
1.0MAX. ) D—

\ . s
0.8MAX Q3 &
osmax. [l |l "'E| &

127 | | QT
3 T
123 x!
2.54 g
| _: F
1. EMITTER —=
2. COLLECTOR
3. BASE
JEDEC TO-92MOD
JEITA —
TOSHIBA 2-5J1A

Hinh 4.19. Thang sé vé thir tir chan cua transistor 25C2383

Theo nhu Hinh 4.19, thi th tu chan cua gkjm lan lugt AE—C - B
4 Diéu chinh thir tr chan cua linh kién trong ban v& nguyén 1y theo cac budc
trong Hinh 4.20



re - ==
| Component Properties I

1

)

1

Propesties Pacameters for 07 - NPN
Designator Q? 7|Vible Tllocked  [Vighle | Name Value Type |
— — 5] Eiveise “ Code_JEDEC T0-2264A STAING
i LatestRevisonDate 17Jul-2002 STRING
Pat 1N Locked i LatestR Re-el d for DIXP Platform. STRING
Desciiption NPN Bipolar Transistor } °"""°° 2000 g
Unique Id NDBKBOGS [ Reset | i Publisher Aum Limked STRING
Type Standard prml . T S J W T 25C2383 SIRING -
Component Pin Editor I -
Lty Link Desi Name |Desc 10-226 INPN NPN Type QOwner | Show Number  |Name
Design Item 1D NPN 1 c 1 1 1 Paszive 1 v v
V| Libraty Name isc s Devices. 2 B 2 2 2 Passive 1 v v
Ll Rlicstines Bkt D I — —— —T -
3
Sub-Design Links J
SubProgect None
Configuration None
Graphical
Location X 500 Y 460
Orientation 0 Degrees E] 1
Mode Notmal | - W |
Show All Ping On Sheet [Even if Hidden)
> Local Colore | asd. || Bemove. || Ea. | 4
Cearm. | | (e ] caea ]
Hinh 4.20. Piéu chinh lgi céc thiét ldp vé chan cia transistor 25C2383
+ Vlng 1: Bo lva chon khda chan (Lock Pins) dé c6 thé di chuyén, ddi chan,
dat lai tén chan linh kién
+ VOng 2: Nhan vao nat hiéu chinh chan.
+ Vung 3: Cho phép hién thi sb thir ty chan
+ VOng 4: Nhian OK dé hoan tit bugc hiéu chinh

S6 thtr tu chan dugc hién thi nhu sau:

Q?

en| 2SC2383

Hinh 4.21. Hién thj sé chan cua transistor 25C2383

Nhu trén hinh, ta thdy chan ctia C2383 theo thtr ty 13 C-B-E. Diéu nay khong
ding nhu trong datasheet cta linh kién.

Nhay kép vao chan linh ki¢n dé€ vao cua s6 diéu chinh cac thong so cua chan:



r &
Pin Properties |2 |t

Logical TPaame&ets |

Display Name C [T visible

]

Designator .| (V] Visible

Electrical Type | Passive El 3 N

—

Description
Hide £
1
Symbols Graphical
Inside No Symbol - 4 Location X [620 Y 440
i | InsideEdge  [NoSymbol -] Lengh 20
Outside Edge  No Symbol E Orientation |30 Degrees EI
Outside No Symbol EI Color B Lok
VHDL Parameters
Default Value
Formal Type
Unique Id LWGKVHFH

Hinh 4.22. Bang thugc tinh cua chan linh kién

+ Vung 1: Tén cta chan, nhu trong hinh 1a chan Collector

+ Vung 2: Thi ty cta chan, nhu trong datasheet cua transistor 2SC2383, chan
Collector c6 s6 tha tu 1a 2

+ \Vung 3: Loai chan. Trong bai nay, chan transistor la loai chan thu dong
(passive)

+ Vlng 4: Chiéu dai caa chan trong ban vé nguyén ly. Trong bai nay, ta dé
mac dinh



Ta hiéu chinh lai thir tu cac chan tiép theo ctia Transistor theo cac budc tuong tu
nhu trén.

Két qua dat dugc sau khi hi¢u chinh xong:

Q? Q?
en| 2SC2383 —| 2SC2383

a b

Hinh 4.23. Transistor sau khi chinh lai thir tir chan
Thit tw chan trong thu viénb) Thi ti chan thuc té theo datasheet

So sanh v&1 Datasheet mot 1an nira

5.1 MAX

¥
x
<
2
S
©

0.75mAax Hog t

1.0MAX .

0 8MAX F ol 3| 2 ( l

0.6MAX 2| 3

S.oM/ 8 g

w 3 Q?
(C2882

2.54

0.6MAX.

LA

ﬁ
yJ
=Jw

1. EMITTER —*

2. COLLECTOR R
3. BASE

JEDEC TO-92MOD

JEITA —

TOSHIBA 2-5J1A

Hinh 4.24. Déi chiéu lai mét lan nira vé kiéu va thir tw chan cua 25C2383



Nhay kép vao transistor 25C2383 dé m¢ bang thudc tinh (Compornent
Properties), chon vao Lock Pins dé khoa lai cac chan linh kién sau khi d& hiéu chinh
xong

Orientation 0 Degrees Rd| | Locked

Mode Normal V| Lock Pins Mirrored

Shaow &ll Pins On Sheet (Even if Hidden)

Local Colors

Hinh 4.25. Khoa lgi chan linh Kién sau khi da hiéu chinh xong

«» Bwoc 5: Nhan ban thém mot Transistor 2SC2383
Ciing gidng nhu cach nhan ban dién trd, ta 1am theo mot trong 3 cach sau:
+ Su dung t6 hop phim Ctrl C va Ctrl V
+ Chon vao linh kién, nhan giir phim Shift va nhan kéo chuot tréi
+ Chon vao linh kién, str dung t6 hop phim Ctrl R
Transistor 25C2383 sau khi lay ra:

@\ @\

Q? Q?
—| 2SC2383 —| 2SC2383

Hinh 4.26. Hai transistor 2SC2383 dwoc ldy ra

423.3 Ldy tu dién

< Bwoc 1: Trong panel Libraries, chon thu vién Miscellaneous
Devices.IntLib (vang 1, Hinh 4.27)

< Buwéc 2: Danh tén tu 12 *CAP & ving 2 dé loc ra chung loai linh kién 1a tu
phang

< Bwéc 3: Nhan gitr va kéo tu phang CAP & ving 3 ra ving thiét ké.



Libraries 44

{‘ Liblalies...j [ Search... ) ‘; Place Cap W

1 J L
Miscellaneous Devices.IntLib v l

2 “cap .vl
3 Component Name Li.. |Descrpt.. Fo...|
1 Cap Feed Miscet Feed-Thiot VR4 | =
i Cap Poll Misct Polarized C RB7.
LE Cap Pol2 Misct Polarized C POLs
i F Cap Pol3 Misct Polarized C C0O8C
i F Cap Semi Misce Capacitor ( C12C
-1} Cap Var Misce Variable or C121 ~
14 components
9 L
Cap
100pF
Model Name Model Type ®
_J; Cap Signal Integrity
i), CAP Simulation
¥ RAD-03 Footprint
# vP3232 Footprint
# vP4532 Footprint

O

Hinh 4.24. Tim kiém va ldy tu phang tai panel Libraries

% Bwéc 4: Diéu chinh cac thdng sb cua tu dién



r N
Component Properties M
Propetties — :
Shoperes Parameters for C7 - Cap I
Designator c? V| Visible | Locked Visible Name Value Type |
I c 104 B Vit I LatestRevisionD ate 174Jul-2002 STRING
LatestRevisionNote Re-teleased for DXP Platform STRING |
1 Pait 1/1 Locked PackageReference RAD03 STRING
Descs C = Published 8Jun-2000 STRING
Eublisher Altun Limied SIEING
Unique Id EKDWSUIP  Reset | -Z- 1000F STRING > ‘l
Type Standard [~] 2
Libeary Link ‘
Design Item 1D Cap B (Chooss
[¥] Libraty Name Miscellaneous Devices.IntLib
v : \
Vakdate | T f \
| 4dd. |[ Remoye. |[ Edt. | [AddasBue.| ’
Sub-Design Links — - — — = — -
Sub-Project Nane Models for C? - Cap
- i Name Type | Description
Configuration None CAP Sirndation Capacitor
Graphical & Signal Integriy
03 v Footpmnt Capacitor; 2 Leads |
Location X 660 Y 420 |
Orentation 0Degrees E] | Locked 3
Mode Normal v Lock Pins Mirored
Show All Pins On Sheet [Even if Hidden)
Local Colors Add. v |[ Remove.. |[ Edb. ’
[carm. ) o) o)

Hinh 4.28. Bang thugc tinh cua tu dién phang CAP

+ Ving 1: Tu phang 100nF c6 ki hiéu trén than linh kién 1a 104, do vay, ving
Comment ta s& dién vao d6 1a 104.
+ Bo chon & muc Visible cia phan comment nay dé khdng cho hién thi trong

ban

vé nguyén ly

+ \Vung 2: Gia tri thyc cia tu la 100nF

+ Vung 3: Cho phép chon lai kiéu chan cua linh kién trong mach in. O bai nay,
ta d& mac dinh kiéu chan c6 san cua thu vién

Nhin OK dé hoan thanh buéc hiéu chinh thong s6 cua tu dién
< Buwdéc 5: Nhan ban thém mat tu dién phang

Ciing gidng nhu cach nhan ban dién trd, ta 1am theo mot trong 3 cach sau:

+ St dung to hop phim Ctrl C va Ctrl V

+ Chon vao linh kién, nhan gitr phim Shift va nhan kéo chuot tréi

+ Chon vao linh kién, sir dung t6 hop phim Ctrl R

Tu dién sau khi dugc lay ra:

i

100nF 100nF

Hinh 4.29. Hai tu dién duwoc ldy ra



42.3.4 Ldy Led don

Bwoc 1: Trong panel Libraries, chon thu vién Miscellaneous
Devices.IntLib (vung 1, Hinh 4.30)

% Bwéc 2: Panh tén *LED vao ving 2 dé loc ra chang loai linh kién 12 led don

% Bwéc 3: Nhan gitr va kéo LEDO & vung 3 ra ving thiét ké.

Libraries 41 4
}/”Libfaries..:] [ Search... \ Place LEDO ; I
1 Miscellaneous Devices.IntLib EE] ,(
2 *LED - :
L)

LELED]

Misce | ypical RE LED-
3 {} LED2 Misct Typical RE 32X |2
{FLED3 Misce Typical BLI 3.5%;
{f SCR Misce Silicon Cor T0-2
L Trans CT Misce Center-Tap TRF.
: F Trans Cupl Misct Transforme TRF. ~

14 components
D? fi
Y

Model Name Model Type =
@} LEDOD Simulation
¥ LED-O Footprint

Hinh 4.30. Tim kiém va ldy led don tai panel Libraries



< Bwéc 4: Nhay kép vao Led don, bang thudc tinh hién ra, ta tién hanh diéu
chinh céac thudc tinh ciua LED

Component Properties ’

>

Lo

2 R
Hopa Patameters for D7 - LEDD 3
Designatar 0?7 vVishle [ |Locked |\visble Name Value Type OnF
Cariée 1 I D5 Ble j] Vishle l LatestRevisonDate 08Jul-2005 STRING
LatestRevinonNote Mech Layer 1 removed STRING
Pat1nl Locked PackageReference LEDD STRING |
Dessciption Typical INFRARED Gas LED GO -] |
r b
Urigue Id MIGTFCB Reset | Parameter Properties IM
e |
Type Standard v
[ | | 3 G 4
Link |
i ST S— | | Value I I Blink led ]
Design Item 1D LEDD | | Choose | ‘
Visible Lock V| Vustld 3
V) Library Name  Miscellaneous Devices IntLib [ Gi Vetid Look
| 2 Propetties S
il Location X 458 co [ e STANG =l
! J
Sub-Design Links E Location Y |339 Font [Change.|  UniquelD VIWFLIK [ Reset |
Sub-Project Nooe ] Locked
Name
Configuration None o0 Oiierdation |0 Degrees [~] Allow Synchionization With Datsbase [V
Graphical LEDO V! Autoposition Allow Synchronization \With Libraty v
Location X 480 v (30 ‘ Justibcation Botom  [+] [Leh =l "
|
Onentation 0Degrees q Locked
= ‘ —
K Cancel
Mode Nomd Bllockrve  Elisond | | [ oc J| comat |
LL — — R— —— —
Show Al Pins On Sheet [Even § Hidden) T
Local Colors l Add. = 1 [ Remove... l { Edt.. |
_EsP. ok ][ coneel |
N 2 A z ?
Hinh 4.31. Bang thugc tinh cia LED don

Vung 1: Banh “D5 blue” vao truong Comment. Diéu nay thé hién rang Led
don c6 duong kinh 1a @5, mau xanh (Blue). Bo chon & phan lya chon Visible
Ving 2: Nhan nat add dé thém thudc tinh Value cho led

Vung 3: Banh vao treong Name la “Value”

Ving 4: Trudng value, danh vao:”Blink Led”, c¢6 nghia 1a Led nhap nhay.
Ving 5: Lya chon dé hién thi gié tri Blink led 1&n ban vé

+ 4+ + +

«» Buwoc 5: Nhan ban thém mot led don
Ciing gidng nhu cach nhan ban dién trg, ta 1am theo mot trong 3 cach sau:
+ St dung t6 hop phim Ctrl C va Ctrl V
+ Chon vao linh kién, nhan gitr phim Shift va nhan kéo chugt trai
+ Chon vao linh kién, sir dung t6 hop phim Ctrl R
Led sau khi duoc lay ra:

LED?

LED?
Blinking Led &

" Blinking Led N

Hinh 4.32. Hai Led don dwoc ldy ra



4.2.3.5 Ldy coc ddu nguén (Header)

Bwoc 1: Trong panel Libraries, chon thu vién Miscellaneous
Connectors.IntLib (vung 1, Hinh 4.33)
< Bwéc 2: DPanh tén *Header vao ving 2 dé loc ra chung loai linh kién Header
< Bwéc 3: Nhan gitr va kéo Header 2 ¢ vang 3 ra vung thiét ké.
Libraries +

" Libraries... ’ ’ Search... J [ Place Header 2 J

1 Miscellaneous Connectors.IntLib ZE]
2 *header 2 -
3 Lomponent Name L... Descnpt... | Fo... 4 '
v T ]Header 2 Misce Header, 24 HDR R
1 Header ZH Misce Header, Z-1HUH
L Header 2¢2 Misce Header, 241 HDR
L Header 2X2H Misce Header, 241 HDR
L Header 20 Misce Header, 2 HDR
L Header 20H Misce Header, 2 HDR
-1 ¥ Header 20X2 Misce Header, 20 HDR ~
151 components
P? ?
Header 2
Model Name Model Type [~
_J Connector Signal Integrity
# HDR1X2 Footprint

Hinh 4.33. Tim kiém va ldy header 2 tgi panel Libraries



< Bwéc 4: Nhay kép vao Header 2 vira |4y ra, diéu chinh céc thudc tinh trong
bang thuoc tinh cia Header 2

( Component Properties
Bropey \ Paiameters for P? - Header 2
Designator P? v Visble Locked | Visible Name Value Type
Comment 1 | 54Biue Header [v] [ Visble | | LeeieviionD e 173uk2002
LatestRevisionNote Re-eleased for DXP Platform STRING
Pat 1N Locked Publisher Al Limited STRING
Descrption Header, 2-Pin
Uraque Id HOAFGVRK Reset | - 2 -
Ve e 3 : arameter Properties
Libraey Link ame Vaiue
Design Item 1D Header 2 El kg‘”ia}A ‘ PV—M Powet Supoly ‘
! Libary Name Miscelanscus Connectors.IntLib ‘ Visble Lock 3 /@ Lock 3 ’
. R
———l il - Propetties
N Valdate ‘ J Location X |658 Color E Tye  |STRING _E]
SubProject Y [ Location Y 230 Fort [Change..|  UniqusID PIORATLE | Reset |
Confguation None '"“ ] Locked
; m’; Orientation |0 Degrees =] Alow Synchiorization Wih Dalabase |7
i::x = SR [ 7! Autopastion Allow Synchtanization With Libtasy v
it T E] s Justéication |Bottom Ej Left El i
Mode Nownal - 7] Lock Pins Mitored :
Show Al Pins On Sheet (Even if Hidden) | L —_—
Locel Cokes (e -] CRemove T €L
| Eapre.. | Lok J[ cocel
Hinh 4.34. Piéu chinh thugc tinh ciia Header 2
+ Vung 1: Truong Comment: Panh vao 5A Blue Header, c6 nghia la coc
dau ngudn 5A c6 vin day, mau xanh. Bo lya chon Visible dé khong cho
hién thi comment trong ban vé nguyén ly
+ VOng 2: Nhan vao nit Add dé thém thuoc tinh cho Header 2
+ Vung 3: Panh vao truong Name la: Value
+ Vung 4: Panh vao truong Value 1a: Power Supply, tic 1a ngudn cap. Tich
chon visible dé hién thi gia tri trong ban vé& nguyén Iy
+ Ving 5: Nhan OK hai lan dé hoan tat buéc hiéu chinh

Header 2 sau khi duoc lay ra:

s

2
1

|
—

Power Supply

Hinh 4.35. Coc nguon (header 2) diwoc ldy ra



thudc tinh (Component Properties):

(3]

Power Supply

=
T

Blink led

R?
100K

4
T

R?
100K

R'7
IK

C7883

Blink led

R?
IK

1

R? R?
220R

220R

1

T4t ca cac linh kién sau khi da duoc 14y ra va diéu chinh thong s trong bang

= 100nF m 100nF

Hinh 4.36. Toan bg linh kién duwroc ldy va hiéu chinh thugc tinh

Bang tong két cac thong sb cua cac linh kién

Tén P P
STT | Chiing loai Thuw vién trong S? S0 Comment Value Ghi chu
. hiéu | lugng
thu vién
Miscellaneous 100K, 1K 100K Tro
1 Dién tré . Resl R? 6 Y '
en o Devices 220R | 1K, 220R | thuong
Transitor | Miscellaneous Doi lai tht
2 ) NPN ? 2 C2383 25C2383 j
NPN Devices Q tu chan
i Miscellaneous 5
3 Tu dién . Cap C? 2 104 100nF Tu phang
Devices
Miscellaneous Blink Led &
4 | Leddon _ ledl | D? | 2 | D5Blue e don
Devices Led mau Xanh
Coc dau
. Miscellaneous | Header 5A Blue Power O
5 | Coc déu P2 | 1 neuon
Connectors 2 Header 2 Supply ki€u van
day

Bdng 4.2. Bang tong két sé liéu cua cac linh kién trong mach




4.2.4.Sap xép va di day cho mach nguyén ly
Sdp xép linh kién trong bdn vé nguyén ly
Str dung nhirng cdng cu trong muc 2.5 dé sap xép linh kién nhu trong Hinh 4.37
du6i day

R? R? R? R?
10K 100K 100K % 10K

3

: 100nF _S|?r|’__
Power Supply 100nF
LED? i “  LED?
3 3 . 4
oy Q? Q? N
Blinking Led - 2SC2383 2SC2383~ Blinking Led
R?
S R? S
2 2208, 220R T

Hinh 4.34. Sip xép linh ki¢n

Mot s luu y trong sép Xép:
4 Mubdn 14t transitor theo nhu trong hinh 1.36, ta chon vao transistor can
1at, va nhan phim X trén ban phim
4 S hiéu linh kién, gia tri linh kién can sap xép that gon dé tao tinh thim
mi cho ban vé.

4.2.4.1 Pi ddy (Wire) cho ban vé nguyén ly

s Bwdc 1: Chon cong cu Place Wire theo mét trong cac cach sau:
4 Cach 1: Trén thanh cong cu Wiring Toolbar, chom cong cu Place Wire

==l oe ; \ -
Ak ?lll | el St - ___} I'_'] ] :} e > g

Place Wire

Hinh 4.38. Thanh céng cu Wiring

4 Céch 2: Nhan t6 hop phim P
W = Cach 3: Chon Menu Place
> Wire



& Altium Des;gnefSummer - D:\Dao dong da hai\Dao dong d

l_ﬂ DXP File Edit View Proj

1

44 |®

3

2|'

Bus 1

Bus Entry

- Part..

9 Manual Junction

Power Port

== Wire

‘ det  Net Label

K -r"'s\a e ‘7
m D_eslgn Tools Reports
{1‘ %

L;:‘ (3 Dao dong da haischdoc | H@ Daé

Hinh 4.39. Cong cu Wire trong menu Place

% Budc 2: Két ndi céc linh kién theo mau:

<’R? <’R? R? & R? &
S10K $100K 100KS 10K$
p? |
4
2 :)lOnF C?
1 |—0
|
Power Supply 100nF s
(o}
3
Q? |: N
Blinking Led ~|  2sc23s3 2SC2383~ Blinking Led
R")
R“)
et 220R
Hinh 4.40. Di ddy két néi cac linh kién véi nhau
/A Luu v:

Khi v&, dé hay 1énh, ta nhan chuot phai hoac phim ESC trén ban phim

Cac két nbi Wire dung 1a két ndi c6 diu X mau d6 ¢ 2 dau dudng day

(2883 ~

Déu hiéu két nbi )
thanh cong la c6 dau

" X mau do

R?
Ry v
220R
D?
';( Blink led

Hinh 7.41. Dau hiéu két ngi dirong day thanh cong




/A Luuy:
Hai dudng cit nhau duoc thé hién bang mot dau cham

Hai dwong
diy cat nhau

LED? day khong

! e cit nhau
£ | 3

Hinh 7.42. Ddu hiéu cdt nhau hay khéng cdt nhau

Dau hiéu két ndi bang dau cham chi xuat hién khi c6 sy giao nhau gita 2
hay nhiéu duong day voi nhau.
Néu xuat hién khi c6 1 dudng day thi két ndi d6 1a sai, can phai di day lai

R?
§ 100K

Két néi
ding

Hinh 7.43. Ddu cham két néi chi xuat hién khi c6 si cat nhau cua hai hay nhiéu
duwong day

< Budc 3: Két ni dudng ngudn +5V bang Power Port
+ Chon cong cu VCC Power Port trong Wiring Toolbar

vce |

baas e di L_] sp ey 2

VCC Power Port

Hinh 4.44. Péi nerong VCC Power Port trong Wiring Toolbar




4 Nhén phim TAB dé vao bang diéu chinh thudc tinh cia VCC Power Port

2 g N
Power Port m

NET !

Style Circle

Location X 440

Y 595
w Orientation 30 Degrees

5

— 3
Properties
Net  +5V Show Net Name [V |Locked | |

|
| oKk || Cancel

=— = =

Hinh 4.45. Bang thugc tinh cia VCC Power Port

+ Vlng 1: Dang caa Power Port. O day ta dé I hinh tron (Circle)

+ Vung 2: Truong Net caa Power Port la: +5V

+ Vung 3: Tich chon vao lua chon Show Net Name d¢é hién thi tén cua Power
Port (+5V)

Power Port s€ c6 dang nhu sau:

+5V

—

Hinh 4.46. Hinh dang va gié trj cia Power Port

4 Ta dua cdc Power Port nay vao cdc dau cua dién tré va vao mot chan cia
Header nhu Hinh 4.47



+5V

P? +5V Q
2 — L, & R 3RS
. $R? %100k 100K 3 10K 3
$10K
Power Supply o
«._“
100nF €7
”—4»
» 100nF 4
LED? i
‘\/l 3 3 K
N Q Q? N
Blinking Led ~| 2sc2383 25C2383— Blinking Led
R?
R?
Rains 220R

Hinh 4.44. Két ngi Power Port +5V véi mach

< Buéc 4: Két nbi duong OV bang Power Port GND
4 Chon cong cu GND Power Port trong thanh cong cu Wiring Toolbar

=0 b A “_,Enl oA DBHIH S DX

GND Power Port

Hinh 4.48. Péi trong GND Power Port trong Wiring Toolbar

4 Nhén phim TAB dé vio bang diéu chinh thudc tinh cia GND Power Port
[ Power Port M‘

NET :

Style Power Ground

Color -
Location X 575
Y 800
3
Propeities 2
Net |GND ] | Locked [

Hinh 4.49. Bang thugc tinh cuza GND Power Port



+ Vung 1: Chon dang caa GND Power Port la: Power Ground
+ Ving 2: Bé tén GND nhu mic dinh
+ \Vung 3: Bo chon tai lya chon Show Net Name cua GND Power Port

4+ Dua cac GND Power Port vao cac vi tri nhu Hinh 4.50

+5V
(@)
2R? R? s R? &
¢R?  T100K 100K § 10K $
210K
C?
A i
3 —T ! c?
1 100nF ;
= I|_.
Power Supply = : 100nF s
LED? il
:I 3 3 K
Q? Q? \:‘
Blinking Led — 2SC2383 2SC2383— Blinking Led
¥ 2
220R o

Hinh 4.50. Két ngi GND Power Port véi mach

/A Luuy:

Net Label 12 mot phuong thirc két néi cac duong day ma théng qua viéc dat
tén cho cac dudng diy d6. Diéu nay s& lam giam thiéu cac dudng day duoc vé trén
ban vé nguyén ly.

M6t méi ndi s& duoc tao ra gitra tat ca cac duong day co tén Net Label gidng
nhau trong mét ban v&. Trong mét sb trudng hop, tat ca cac duong day co tén Net
Label gibng nhau & cac Sheet trong cling mot Project s& duoc két ndi véi nhau.

VCC Power Port va GND Power Port 1a hai trueong hop dac biét cua Net
Label. Nhu trong hinh 7.50, chan 1 ctia Header 2 s& duoc ni voi tat ca cac chan
linh kién c6 cung GND Power Port

4.2.3 Pit s6 hiéu tw dong cho cac linh kién trong ban vé

% Budc 1: Vao menu Tools > Annotate Schematic ( Phim tit 1a T A)




Place Design | Tools ' Reports Window Help
Q- ’ # Find Component...
J% Up/Down Hierarchy

Parameter Manager...
Footprint Manager...
Update From Libraries...

Update Parameters From Database...

Harness Definition Problem Finder...

Annotate Schematics...

Reset Schematic Designators...
Reset Duplicate Schematic Designators...
Annotate Schematics Quietly...

Force Annotate All Schematics...

Back Annotate Schematics...

Hinh 4.51. Cong cu dat so hiéu tw dong trong menu Tools

(4

< Budc 2: Diéu chinh cé4c thdng sé trong bang thudc tinh dit sb hiéu tu dong

Annotate e
al ol L

Drder ol Processing Matching Options Current | Proposed | Location of Past

DownThenActoss || | Complete Existing Packages | None [~] | Designatar Sub | | Designator ub | Schemaiic Sheet
o Pavam Sticty = c? | (] multivibrator. SchDoc
m R3 l:ode_JEDEé B v 3 ) c? c2 Mwh. aor. SchDoc
| %] Comment v, |4 1 0? D1 nualtivibratos SchDoc
Component Kind v |Do? 02 mukivibeator SchDoe
A2 A4 Description v P? P1 multiibrator. SchDoc
Footpint v 0? a1 mukivibrator SchDoc
[ LatestR D at v Q? Q2 multivibrator SchDoc
R PR, ) = | R? R3 multivibrator. SchDoc
= o = oo e | R? R2 multivibrator. SchDoc
Schematic Sheets Jo Annotate . . | Designator Index Control | Add Suffx a7 a1 ukivibratos SchDoc
Schematic Bheet | Annotation Scope | Order | Start Index | Suffix | R? R4 mutivibrator SchDoc
vV multivieaigr SchDoc Al 0 1 1 R? RS multivibrator SchDoe
R? RS multivibrator SchDoc

2 3

B
[ Akgn MQH [[Update Changes List Il Resstat |~ || Back Annotate || Accept Changes (Cieate ECO)
4 S 6 i & Close:

Hinh 4.52. Bdng thugc tinh cia cong cu dat so hiéu tir dong Annotate

4 VUng 1: Huéng dit tén. C6 4 hudng nhu sau:




Up Then Across E] Down Then Across [EI

Tir dwdi lén trén Tir trén xuong dwéi
Tir trai qua phai Tir trai qua phai
Across Then Up ) B Bcross Then Do [E]
| R3 R4

R1

—AAN— H

r»... PP i
Tt trai qua phai Tir trai qua phai
Tir dwdi len trén Tir trén xuong dwdi

Hinh 4.53. C&c lira chon chiéu tang ciia sé hiéu

A Luuy:
Cac hudng nay chi co tac dung vai cac linh kién cung loai
Vi du: Bién tré R sé& ¢d sb hiéu tir R1
Tu dién C s& c6 s6 hiéu tir C1
Khong nén hiéu 1 sap xép theo hinh thitc dém dan linh kién: R1, C2, Q3 ....

4+ V0ng 2: Ving thé hién cac s6 hiéu linh kién trudc khi dit tw dong

4 \Vung 3: Ving thé hién cac sb hiéu linh kién sau khi dat ty dong

4 \Vung 4: Cap nhat sd liéu cho ving 3

4 V0ng 5: Thiét 1ap lai (Reset) tat ca cac s6 hiéu cua linh kién vé dau ?

4+ VUng 6: Dua s6 hiéu cta linh kién tré vé sb hiéu cta cac bude trude do.

4 \VUng 7: Accept Changes (Create ECO) sé thyc thi dat s6 hiéu tu dong

% Buwdéc 3: Thuc hién cac budc tir 1 d&én 3 theo Hinh 4.54 dé thay d6i s6 hiéu
linh kién




r = =
| Engineering Change Order — - S —— — M
Mod#ications Status

Enable Action Affected Object Alfected Document
ate Cornponentf13)

!
I
)!I

heck |Done |Message

BREIRIREIEEEY

A5 AN RS RS B I O O

['\t-\-& O R G G

-

[sssetnom] [t | v |

Hinh 4.54. Bang thdng bao thyc thi

Theo ddi cac Status Check va Done nhu trong hinh 7.54.
Néu tat ca cac dau khdng phai la dau tich mau xanh thi ta phai quay lai ban
vé& nguyén ly dé kiém tra nguyén nhan

O bai tap nay, ta s& xap xép linh kién theo chiéu tir dudi 1én trén, sau d6 tir trai

qua phai
Ban v€ sau khi danh s6 hi¢u ty dong:
+5V
5
Rl < R2 R3 :; R4 S
$10K §100K 100K § 10K §
b3
Pl +5V
3 |7
L !
Power Supply 1 100nF -
ol

2SC2383—

Hinh 4.55. Cac linh kién sau khi dwoc danh sé hiéu tu dong



/A Luuy:
Nhén t6 hop phim T N dé thuc hién nhanh chire niang dat sé hiéu ty dong
Nhén t6 hop phim T E dé thuc hién nhanh chirc niang Reset s hiéu vé ?

4.2.5 Kiém tra 18i ciia ban vé nguyén ly
s Bwéc 1: Vao menu Project > Compile Project .......... (phim tit C C)

& Altium Designer Summer 09 - D:\Dao dong da hai\Dao dong da hai.schdoc - Dao do
'j DXP File Edit View | Project t Place Design Tools Reports Window

y 4 A Al © ileD t Dao d da hai.schd
RR=A" L= B @ | ¥ ompile Document Dac dong da hai.schdoc

J gon;pile PCB Project Dao dong da hai.PrjPcb

n

1
& | (3 Dao dong da haischdo||
! Design Workspace »

0 ‘ Add New to Project 4
Hinh 4.56. Churc ning kiém tra 1i ban vé trong menu Project

% Buwéc 2: Vao Workspace Panel System (Hinh 4.57 chon panel Messages

Clipboard
Favorites
Files

Libraries

Messages

Output
Projects

Snippets
»

Storage Manager B ack Lavel | Clear
Supplier Search
To-Do

= =

Jelp | Instruments

System

yaole s

Hinh 4.54. Panel Messages trong Workspace System tgi goc phdi cudi vung thiét
ké cua Altium Designer

< Bwéc 3. Kiém tra c4c thong bao trong panel Messages
4+ Néu khong co thdng bao: Ban nguyén Iy khong cd 15i vé thiétké
4+ Thong b4do Warning: Ban v& c6 mot sé van dé, nhung chua thanh I5i.
Nhay kép vao thong bao dé tim dén chd xay ra van dé trong ban v&

Vi du nhu trong Hinh 4.58:



=

Messages
 Class Document | Source Message Time Date N..
I (\/aming] | multivibrat... | Comp..|Floating Power Object GND___|0255:31 [21/12/...[1 |

Hinh 4.58. Cdanh bdo doi tuwong nguon GND by troi noi

May bao 1a GND Power Port bi “tha n6i”, khong két ndi vao linh kién. Viéc
cta ta 1a két ndi lai GND Power Port vao chan cua Led D1

/A Luuy:

Thoéng bao Warning van cho phép ching ta chuyén d6i tir ban vé nguyén Iy
sang ban vé mach in.

Néu chiing ta khdng kiém tra va sira cac warning quan trong, ban thiét ké
mach in cudi cung cua ching ta sé& bi 15i.

4 Thong bao Error: Thong bao c6 18i xay ra trong ban v&. Va trong trudng
hop nay, may s& khong cho phép chuyén dbi tir ban v& nguyén ly sang ban
v& mach in t6i khi nao 16i duoc khic phuc.

Vi du nhu trong Hinh 4.59

+5V +5V +5V
¢ ¢ o
2 4 1
¢lK < 100K 100K ¢
) o N A N T .
—_— R
_m-ﬁsﬁﬁ:"l "
[ [Enor] multivibrat... Com... Duplicate Component Designators R2 at 480530 ... 03... 21/

Hinh 4.59. L4i tring s¢ hiéu linh kién



Dé khic phuc 15i trung sb hiéu ndy, chung ta nhin t6 hop phim T N dé danh sb
hi€u ty dong lai cho ban vé

A Luuy:

Mot bai toan dat ra cho ching ta trong truong hop may bao Warning trén, do
la GND Power Port khong dugc két n6i vao chan cua led D2. Pay thuc chat 1a mot
101 thi€u duong nguon rat nghiém trong trong thiét ké mach in.

Altium Designer cho phép chung ta Iya chon cac mirc d chap thuan, canh bao
hay thong béo 101 trong qua trinh bién dich Project

Céc budc thay d6i mirc d6 canh bao nhu sau:

% Budc 1: Ta chon menu Project > Project Options... (phim tit C O)

r J )
Options for PCB Project multivibrator.PPch L [ 2 i
Enox Reeparting | Connection Malr« | Class Generation | Compaiator | ECD Generation | Opbions | MukiChannel | Defaut Pins | Seaich Paths | Parameters | Device Sheels |
Violation Type Description Repot Mode -
Sheet Entry not linked to chéd sheet L Eror
Unique Identifiers Enors 1 Warning
S
Confficting Hamess Definition 8 Fatal Ermor
Harmess Connector Type Syntax Emor _JWaming
Missing Harness Type on Hamess 8 Fatal Error
Muliple Hatness Types on Hamess 1 Waming
™) "l 'r’ ~ . Ealals,
8 I
T o 4 1)
Adding Items from hidden net to net L Waming
Auto-Assigned Ports To Device Pins L Waming
Bus Object on a Hamess L Error
Differential Pair Net Connection Polarity Inversed L Waming
Differential Pair Net Unconnected To Differerential Pair Pin |3l Emor
Differential Pair Unproperly Connected to Device (.l Enot
Duplicate Nets Ll Enor
Elosknanchiabal 1L Warming
| Waming v
| EntratFomerG Ty (=3 No Report E
Hamess Object on a Bus 1 Waming
Hamness Object on a Wie . Eone 'I
I Missing Negative Net in Differential Pair |
Missing Positive Net in Differential Pa
Net Parameters with no name ] Waming
Net Parameters with no vaiue L] Waming
Nets containing floating input pins (. Emor
Nets containing multiple similar obects | Ewror 4
Mare with i dhinla »names 1S semina |
\[Lﬁefs@sﬁe&@eﬁ:_,i Lok J[ coce ]

Hinh 4.60. Bdng diéu chinh mizc dé canh béo 15

% Budc 2: Lwa chon céc thdng sé va can nhac mic do cua van dé gap phai s&
nam & loai théng bao nao trong 4 loai

Khéng thdng béo (No Report)

Canh bao (Warning)

Théng bao 16i (Error)

Théng bao 16i cuc ki nghiém trong (Fatal Error)

% Budc 3. Biéu chinh théng bao 15i Power Port bj “tha ndi” tir canh bao
(Warning) thanh 16i nghiém trong (Fatal Error) nhu trong Hinh 4.60

Ll ol o




% Buodc 4: Nhan CC dé tién hanh budc kiém tra
Ldc nay, vin dé tha noi GND Power Port di dugc thong bao 1a “Ldi rat
nghiém trong” (Fatal Error) trong panel Messages

R1
MAN
220R o4
w | o 3
Blinkled | ¥ 2SC2383

Messages

b = =
[ ﬁ(FMA(Euu] multivibrat .. Com... Floating Power Object GND |

Hinh 7.61. Thong b trdi noi Power Object 1a 16i nghiém trong (Fatal Error)

Sau khi kiém tra hét thong bao trong panel Messages, ching ta da hoan thanh
ban v& nguyén 1y, chudn bi cho cap nhat (Update) sang ban vé mach in (PCB)
+5V
¥

LRI $R2 R3
10K 100K 100K $ 10K %

AAA

AAA

>
>

Cl
P1 +5V __||
I

Py

2
3 |— C2
100nF =
1 | I__
— I
Power Supply —~ 100nF L
o ol
LEDI1
. AlE T sy
\:‘ Q1 Q2 ‘:‘
Blinking Led — 2SC2383 28C2383— Blinking Led
RS
$220R 1},60R

Hinh 4.62. Ban vé nguyén ly hoan thi¢n



4.2.6.Tao méi mot ban vé PCB

< Bwéc 1: Tir Panel Project, nhan chudt phai vao tén project Dao dong da
hai.PrjPcb > Chon Add new to Project > Chon PCB

& Altium Designer Summer 09 - D:\Dao dong da hai\Dao dong da hai.schdoc - Dao dong da hai.PrjPcb. Licensed to Posts & Telec
BJOxP File Edit View Project Place Design Tools Reports Window Help &~ ==~ L ~ || + O

NEHES N €A R Q- i i o I B CH T B S W= S N

[ Dao dong da hai.schdoc
7 Projects

i

Workspacel.Dsnwik v |Workspace

i

Dao dong da hai PriPch [ Projeat |
O FleView () StuctueEdtor @) [LB~
=ulDao dong da haiPiiPch R1
: . . ile PCB Project Dao dong da hai.PrjPcb 10K
1D 26 dong da ha.schdoc _ :
3 Add New to Project »| ] Other Ctrd«N
| % Add Existing to Project... d  Schematic
Save Project 4| 8 pcp I
| = i
Save Project As... [ =

=5 Schematic Library

Open Project Documents 2 PCBLibrary

L AN T Naclaaa

Hinh 4.63. Thém m¢t ban vé PCB vao Project

< Buéc 2: Trong Panel Project, nhan chudt phai vao tén Pcb1.PcbDoc > Chon
Save > banh Dao dong da hai vao truong File name (vung 3, Hinh 4.64).
Chinh lai duong dan cho ban PCB dugc luu cung trong thu muc Dao dong da
hai (vung 4, Hinh 4.64)

Chon nut Save (ving 5, Hinh 4.63) dé luu file PCB viao 6 cimg

& Altium Designer Summer 09 - PCBL.PcbDoc - Dao dong da hai.Pf
BioxP File Edit View Project Place Design Tools
) @

JEH|S N ® AR A

< Save [PCBLPcbDoc

' I » Computer » DATA(D;) » Dao dongdahai » vi‘,.

Organize v New folder 4

{' | [ Dao dong da haischdoc | Ml PCB1 Pcboc

v Projects + *| Documents a Name ? ate modified
5 f Y o' Music -
Warkspacel DenWik v |\Wokspace | . History Fil
: Co | i Pictures Project Logs for Dao dong da hail 20 F
| z t 12/2012 3 e fder
Dao dong da hai PiPch [ Project I Bl roject Logs for Dao dong da hail
® FieView O StuctueEdior (@] (2] B Videos

= wgl Dao dong da hai. PriPcb * B
=1 Source Documents
g Dac dono da hat zohdo

o Homegroup

& Computer
&, sYsTEM (C)
Hide s DATA (D)
Close &4 CD Drive (F:) - % '
2 © _Remove from Project... P v | D0 dong da hai I 3 =
Save as type: inary Hies (*.FcbUoc) 2 -
Save As.., d

#. Hide Folders 5| Save JI Cancel

Hinh 4.64. Cdc bude luu ban PCB vira tao vao é cing




X2 Buwdéc 3: Nhan chudt phai vao tén cua Project, chon Save Project dé luu
lai thiét 1ap cua Project

/A Luuy:

Nhitng thiét 1ap méi cua ban v& hay thay d6i vé két cdu Project s& dugc hién
thi bang biéu tuwong tai liéu mau do trong Project Panel hoic dau sao (*) trén thanh
tiéu dé cua ban vé

Hinh 7.65. Biéu twong c6 su thay doi méi (chwa leu)

Pé dé phong trong viéc mat dién dot xuat hoic may gap su ¢d (treo may, ....)
ban doc nén tao cho minh théi quen 3 dén 5 thao tac tién hanh luu 1 1an (nhan t6
hop phim Ctrl S)

4.2.7 Cap nhat (Update) tir ban vé nguyén ly sang ban vé mach in
% Buwdc 1: T ban vé nguyén ly, chon menu Design > Update PCB Document ...
(phim tit D U)
& Altium Designer Summer 09 - D:\Dao dong da hai\Dao dong da hai.schdoc - Dao dong da hai.PrjPcb. Licer
. DXP File Edit View Project Place | Design | Tools Reports Window Help &~

T HIS L ®| QR Q- Update PCB Document Dao dong da hai.PcbDoc

[ Dao dong da hai.schdoc | B Daodongda ) Browse Library...
Add/Remove Library...
Make Schematic Library

Hinh 4.66. Chuc nang Update sang PCB nam trong menu Design

< Buwdc 2: Thuc hién cac budc tir 1 dén 4 trong bang thuc thi Hinh 4.67



rEngineeting Change Order iM
Modfications Status -
Enable ' Action Affected Object Affected Document - Message ‘
= | Add Components(13)
v Add go To B8 Dao dong da hai PcbDoc 3
v Add gc2 To B89 Dao dong da hai PcbDoc
v add (J LED1 To 8 Do dong da hai PebDoc
v| Add (J LED2 To M8 Do dong da haiPcbDoc
v add 3P To B9 D0 dong da haiPcbDoc
v Add gm Ta B9 020 dong da hai PcbDoc
v| Add g a2 To B9 Dao dong da hai PchDoc
v Add Jgm To B9 Dao dong ds hai PcbDoc
v Add JR2 To M9 Do dong da hai PebDoc
v Add U R3 To M8 Dao dong da hai PcbDoc
v Add U R4 To B8 Dao dong da hai PcbDoc
v Add 3RS To 8 D0 dong da hai PebDoc
v Add UJ RE To B8 Dao dong da haiPcbDoc
= | Add Pirns To Nets{28)
v Add —a C1-1 to NetC1_1 In 8 Do dong da hai PcbDoc
i v Add —q C1-2toNetC1_2 In 89 Dao dong da hai PcbDoc
v Add — C21toNetC2_1 In 9 D20 dong da hai PcbDoc
v| Add —q C22toNetC2.2 In 88 Dao dong da haiPcbDoc
v Add —a LEDT-1 to NetC2_1 In B9 D a0 dong da hai PcbDoc
l v Add 2 —a LED1-2to NetlED1_2 In 89 Dao dong da haiPcbDoc
v Ad — LED2-1 to NelC1_2 In 88 D0 dong da hai PcbDoc L
| Validate Changes |I| Execute Changasf ‘(ﬂepotl l:hangasi Ondy Show Enars 4 } Close J
Hinh 4.64. Bang thuc hién chuyén doi tur nguyén ly sang PCB
4 Vung 1: Theo ddi sy cip nhat cua linh kién, dudng day va sé thong bdo trén
cot Check tai vung 3
4 Vung 2: Thyc thi, thong bdo trén cot Done tai ving 3
4 Vung 3: Cac thong bao (10i, canh bzo....)
#+ Ving 4: Dong bang thuc thi khi hoan thanh
/A Luu v:

Trong thuc té, khong can nhan Validate Changes (ving 1, hinh 1.67), chi can
nhan nit Execute Changes (ving 2, hinh 7.67) 1a phan mém da thyc hién ludn
cong viéc cua Validate Changes

Chi can quan tam dén béo 15i & cot Done (vang 3, hinh 7.67)

< Buwdéc 3: Trong mdi truong thiét ké PCB, nhan to hop phim Z A d nhin thay
toan bo linh kién vira duoc cap nhat

Q2 LED1 LED2 C2 P1 C1 R1 R2

o O

Hinh 4.68. Cac linh kién duoc cdp nhdt tur ban vé nguyén ly sang ban vé PCB



4.2.8.Sap xép linh kién

4.2.8.1 Mét sé quy tdc sdp xép linh kién

*
*

+

7.2.9.1.

D)

Céc linh kién nim trong cung mot khdi chtrc ning thi dugc sip xép gan nhau
P6i véi cac mach thong thudng, sip xép cac linh kién cang gan nhau thi
mach cang gon dep

Dbi voi mach doi hoi sy phdi hop tré khang, dung khang ...hodc phai theo
chuan nao d6 (card mang, card am thanh ...) thi sap xép theo yéu ciu ki thuat
cua mach do

Céc linh kién c6 phat nhiét (IC ngudn, cac phan tir cong suét) thi nén quay
phan tan nhiét ra mép mach

Chiéu cua cac linh kién phai dugc sip xép theo chiéu ngang hoic doc so voi
mach, khéng nén dé chéo
Sdp xép linh kién trong mach dao déng da hai

Bwéc 1: Thiét 1ap cac thuoc tinh cua ban vé
Nhén phim D O trén ban phim, bang thudc tinh ciia ban v& hién ra nhu trong
Hinh 4.69

,
{‘1 Board Options [mm] M

Measurement Unit 1 |§Iectrical Grid 4 Sheet Position
Unit  Metiic E] V] Electrical Grid T

Range |.1 mm E]
Snap Grid 2 = 25.4mm
3 T E] V| Snap On All Layers

.1 mm :

V| Snap To Board Outline 254mm

Y 0.1 mm
E] Visible Grid 5 203 2mm
Component Grid Markers |Lines E] B bt ot
L Ispiay
X 0.5 mm . .
E] Gid1 | 50mi E] V] Auto-size to linked layers
Y 0.5 mm
3 [=] Gid2  100mil -~
Designator Display
Display Physical Designators E]
[ 0K ] [ Cancel ]
.

Hinh 4.69. Cac lva chon trong bang thugc tinh cua ban vé PCB



4 Vung 1: Thiét lap don vi cua ban vé la mm (metric)

4 Vung 2: Thiét 1ap bat dinh chudt vao ludi 1a 0.1 mm

4 VUng 3: Thiét lap bat dinh linh kién vao luéi 1a 0.5 mm

4 Vung 4: Thiét 1ap bat dinh chudt vao d6i twong 14 0.1 mm

4 VUng 5: Thiét 1ap hién thi ludi. Kiéu ludi 1a duong ké (Lines), luéi 1 12
50mil, ugi 2 1a 100 mil

/A Luuy:
Néu khdng quen sir dung ludi, ta c6 thé xoéa ludi bang cach nhap 0 mm vao
trwong Grid 1 va Grid 2

< Bwéc 2: Chon vao Zoom > nhan phim Delete trén ban phim dé x6a Zoom
bao quanh linh kién (ving mau nau bao quanh toan bo linh kién sau khi
update tir nguyén ly sang PCB)

Hinh 4.70. Vung Zoom bao quanh linh kién

< Bwoc 3: Sang bén ban v& nguyén ly, kéo chon nhiing linh kién cung khéi
chtrc nang. Vao menu Tools > Select PCB Components (Phim tit T S)

hai\Das dong da halschdo - Dao dong da haiPrPch. Licensed to Posts & Telecommunications Institute of Technology. Not signed
Design|| Tools | Reports Window Help ' #£ < =+ _ - [ <>+ @ + | DADaodongdahaiDeodongdat= = L - 4
% 23| 1 Find Component. T b |

|

o® Q3 0= [No Variations] ]
saiPcbDo #F Up/Down Hierarchy

Pagameter Manager..

Footprint Manager...

Update From Libranies.

Update Parameters From Database... +5V

Harness Defintion Problem Finder.. oo \1

Annotate Schematics.. (5]
Regset Schematic Designators... R l R.?. R3

Reset Duplicate Schematic Designators... 10K 100K 100K

Annotate Schematics Quietly...

AAA

W
A
W

10K §
Force Apnotate All Schematics... C l
Back Annotate Schematics. 9 | 1%
Number Schematic Sheets... 1 I

| a 2 2
Board Level Annotate... Cuilel 100nF o

Annotate Compiled Sheets... :h—-{ |——4

¥ Signal Integrity.. P 100nF

(o]

LED2

j 3 3 K
Ql Q2 \:‘
2SC2383 2S8C2383— Blinking Led

° R6
220R

EPGA Signal Manager...

PCB To FPGA Project Wizard
Conyert »
/ GrossProbe
2 |5 Cross Select Mode
| Select PCB Components

Configure Pin Swapping

Schematic Preferences...

Hinh 4.71. Liza chon linh kién c6 cung khéi chite ning



A Luu y:

Linh kién dugc chon s&€ ¢ 4 6 vubng mau (xanh luc, xanh nhat, d6) bao quanh
than linh kién

Linh kién chwa duoc chon s€ ¢6 4 6 vudng khéng mau bao quanh

Lmh Kién chwra + 5 A
Linh kién di ﬂmrc chon
dugc chon

EI

> 10K § 100K
g ;s """"""""""
" ¢l
) i1

Hinh 7.72. Phéan biét giia linh kién dwoc chon va chwa dwoc chon trong ban
vé nguyén ly

Luc ndy, phan mém s& tu chuyén sang ban v& PCB va cach linh kién duoc chon
bén ban v€ nguyén 1y cling s€ dugc chon cac linh ki¢n bén PCB

R1 R2 R3 R4

Hinh 4.73. Céc linh kién duwoc ti dong chon gidng nhie bén nguyén 1y
% Buwdc 4: Chon cdng cu Arrange Components Inside Area trong thanh céng cu
Utility
Licensed to Posts & Telecommunications Institute of Techr

ology. Not sigr

- .-

= Arrange Components Inside Area




Hinh 4.74. Céng cu sap xép linh kién trong viing

Nhén giir chudt trai, kéo chon mdt ving trong vung lam viéc (mau den) dé dua
nhirng linh ki¢n dugc chon vao vung lam viéc
< Budc 5: Thuc hién lai cac budc tir 1 dén 4 dé dua toan bo linh kién theo ting
nhom chirc nang vao vung lam viéc (mau den)

C1 RIRRZEDNL C2 RRKRLEDR2

fite [fER

00

Hinh 4.75. C4c linh kién duwoc sdp xép theo khai chize ning

Budrc 6:
4 Tién hanh sip sép cac linh kién trong ciing mot khdi chirc nang
& Ghép cac khdi chirc nang véi nhau
& Diéu chinh lai mét s linh kién cho phu hop véi khdng gian mach

Hinh 4.76. Linh kién duwoc sap xép hoan thién

A Luuy:
Khi chon vao vi tri c6 nhiéu déi twong dé 1én nhau, s& c6 mot bang théng bao
hién Ién, cho phép ta chon ding d6i twong mong muén.




A Text Text=C1 (-63.405 mm, 42300 mm) Top Overay
iF 1 14 (RADDI) Top Layer

Hinh 7.77. Cho phép lva chon d‘qz twong Text hay linh ki¢n C1 khi tai vi tri chon, c6 2
doi twong long Ién nhau

Khi di chuyén céac thanh phan caa mét linh kién, thi toan bo linh kién do s&
séng 18n, va céc linh kién khac thi téi di

Hinh 7.78. Transistor Q2 sang lén va cac linh kién khac téi di khi di chuyén chir Q2

7.1.2. Dat luat chay mach (Rule)
Luat (Rule) quy dinh toan bo cac thong sd nhu:
+ BJ rong duwong mach,
Khoang céch gitra cac duong mach
Khoang cach gitra cac linh kién
Khoang bé goc dudng mach
D6 rong, vi tri dat 16 Via
Lop chay duong mach
Do vu tién ctia duong mach

+ + + + + +

+

Céc van d¢é trong viéc sap xép, di day duong mach nam ngoai khoang quy dinh
cua luat twong ung s& duoc may bao 10i
Cac churc nang, nhiém vy, va y nghia cua cac luat sé duoc ndi ré trong phu luc
03 — Luat trong thiét ké mach in bang Altium Designer
Cac budc dat luat cho mach



< Budc 1: Chon menu Design > Rules (Phim tit D R) dé mé bang cac thong
s6 luat (Hinh 4.79)

.
{1 PCB Rules and Constraints Editor [mm] R
I Desion Fules | Name ) | Priotity | Enabled | Type Category Scope Altrbutes
[/ AssemblyTestpoint 1 v Assembly Testpomt Style  Testpont Al Under Comp - Allow S
[ AssemblyT estPointl 1 V! Assembly Testpont Usage Testpoint  All Testpoint - One Require
Thin va - S 3" Clestance 1 vl Clearance Electical Al - Al Clearance = 0.254mm
I\ha!‘ Vao de e |1 ComponentClearanc 1 v Component Clearance Placement Al - All Horzontal Clearance =1
ra cac muc con |.% DiffPairsRouting 1 V|  Diferential Pairs Routing ~ Routing Al Pref Gap = 0.254mm t
[ FabricationT estpoint 1 v\ Fabrcation Testpoint Style  Testpoint Al Undet Comp - Allow S
[ FabricationT estPoinl 1 v Fabrication Testpoint Usage Testpoint ~ All Testpaint - One Require
1% Fanout_BGA 1 v Fanout Control Routing 1sBGA Style - Auto  Dwrection
|o% Fanout_Default 5 v|  Fanout Control Routing Al Styde - Auto  Direction
|s% Fanout_LCC 2 V! Fanout Control Routing 1sLCC Styde - Auto  Direction
{o% Fanout_Smal 4 v|  Fanout Control Routing [CompPinCount <5)  Style - Auto  Direction
|+% Fanout_SOIC 3 v  Fanout Contral Routing 1s50IC Styde - Auta  Direction
|1 Height 1 v Height Placement Al Pref Height = 12 7mm
{77 HoleSize 1 ¥!  Hole Size Manufscturing All Min = 0.0254mm Max
{7 HoleToHoleClearant 1 ¥|  Hole ToHole Clearance  Manufactuing Al - Al Hole To Hole Clearance
77 LayerPas 1 v!  Layer Pairs Manufacturing All Layer Pars - Enforce
: MinmumSoldeMask 1 v!  Minimum Solder Mask Sliver Manufacturing Al - All Minamum Solder Mask S
77 NetAntennae 1 V|  NetAntennae Manufscturing All Net Antennae Toletanc
™ PasteMaskE xpansio 1 V| Paste Mask Expansion Mask Al Expansion = Dmm
|| PlaneClearance 1 ¥|  PowerPlane Clearance  Plane Al Clearance = 0.508mm
| ] PlaneConnect 1 ¥ Power Plane Connect Style Plane Al Style - Relief Connect
|| PolygonConnect 1 ¥|  Polygon Connect Style Plane Al - Al Style - Relief Connect
1+% RoutingCotners 1 ¥!  Routing Comers Routing All Styde - 45 Degree  Min
|% RouingLagers 1 v|  Routing Laets Routing Al NoLayer - Enabled Nol.
|+% RoutingPrionty 1 v!  Routing Priority Routing All Priosity = 0
|s% RoutingTopology 1 v Routing Topology Rowting Al Topology - Shottest
»% RoutingVias 1 ¥!  Routing Via Style Routing All Pref Size =1.27mm Py
2" ShortCircuit 1 v|  Short-Crcuit Electrical Al - Al Shott Circuit - Not Allow
17 SikscreenOvetComy 1 v Sikscreen Over Componen! Manufacturing All - Al Silkscreen Over Compo
{7 SikToS#Clearance 1 v Sk ToSik Clearance Manufacturing Al - All Silk to Sik Clearance =
¥ SolderMaskExpansi 1 ¥ Solder Mask Expansion Mask All Expansion = 0.1016mm
'3‘ UnRoutedNet 1 vl UnRouted Net Electrical Al [No Attrbutes)
lo% Width 1 v Width Routing All Pref Width = 0.254mm
t [ Buewiard.. | [ Proities.. | [ ok ][ conce | [ sy ]I

Hinh 4.79. Bdng céc thdng sé vé ludt

/A Luuy:
Nhan vao du cong (+) & bén trai cAc muc dé vao cac muc con hoic luat

< Buwéc 2: Dat luat vé khoang cach gitta cac dudng mach
4 Vao muc Design Rules > Electrical > Clearance > Clearance (vung 1,
Hinh 4.80)
4 Dit thong s6 khoang cach nho nhat giita cac dudng mach 14 : 0.6mm (ving
2, Hinh 4.80)
4 Nhin Apply dé hoan thanh



2 A Cleatance ANIKCLCS
=e
N i —— o
%3 Un-Routed Net o Al a1l
3" Un-Connected Pin Net
# »% Routing Net Class
[ SMT Layer
'L‘— -; Mask Net and Layer e
®-] Plane
55 Testpoid Advanced (Query) Query Buider ...
®7 Manufacturing Where The Second Object Matches Full Query
[#-c= High Speed @ Al All
@1 Placement Net
[#)- [ Signal Integnity
Net Class
Layer
Net and Layer —_—
Advanced (Query) | QueryBuider ...
Constraints
3
(e=Bioties ) ([ ox ][ cowa || aeow |

|

Hinh 4.80. Thiét Idp ludt vé khodng cdch dwong mach

< Buwdéc 3: Dat luat vé do rong cua duong mach
4 Vao muc Design Rules > Routing > Width > Width (vuing 1, hinh 1.81)
# Danh vao truong Name (ving 2, Hinh 4.81): Duong nguon
# Chon bé rong cta dudng ngudn (ving 3, Hinh 4.81)
+ B& rong nho nhat (Min Width): 1 mm
+ B& rong tham chiéu ( Preferrend Width): 1 mm
+ Bé rong 16n nhat (Max Width): 1 mm
4 Nhan vao nit Query Builder....(ving 4, Hinh 4.81)




1 PCB Rules and Constraints Editor [mm]

(=22 Design Rules
E13" Electiical
£ 3" Cleatance
3 Clesrance
=15 Short-Cirout
3" ShortCicur
B3 UnRouted Net
T UnRoutedNet 1
 \d UnCmnecled Pin
[SIRA Rm
Bl 2% Width
i Duong nguon

Routing | opoiogy

® SRoumg Prioxity
3] +% Routing Layers
%)% Routing Comess
1 2% Routing Via Style
&% Fanout Control
-.% Differential Pazs Routing

3] = SMT

& ™ Mask

@ | Plane

77 Testpont

187 Manulacturing

B 5= High Speed

[#- 1 Placement

& [l Sagnal Integrity

IDWWW I

\Where The First Object Matches
° Al

Full Query
All

Net L)

Net Class

Layer

Net and Layer
Advanced (Query)

Constraints

Prefered Width 1mm

IMin Width 1mm Max Width 1mm

3 v
X —F

' (tracks. arcs. fils, pads & vias)

Attributes on Layer
Minwidh

1men

Tmen

Prefered Size
Tmmen
Tmen

Max Width

" Charactenstic Impedance Diven Width
V| Layers in layerstack only
| Layer Stack Reference
Name
Tmen Top Layer
1men Bottom Layer

H

© Check Tracks/Arcs Min/Max Width Individually
| Check Min/Max Width for Physically Connected Copper

Ahml\le Lw

TopLayet 1
BottomLayer 2

JHOCYPS

Index

| Ruewead. | [ Prioities..

]

Hinh 4.81. Thiét Idp do réng ciia dwrong cap nguon

4 Thiét lap cac thong sb nhu (Hinh 4.82)

Building Query from Board |2 o)
Show All Levels E] @« % @ § 9= ¥
Condition Type / Dperator lr,ConditionVabe Z ' Quey i |
[ Belongs to Net +5V InNet(+5V)) 6
OR
Belongs to Net 3 GND InNet(GND')
Add another condition. .

4.

Lok JJl cocel |

~

nguon

Hinh 4.82. Si dung Query Builder trong xdc dinh diéu kién ap dung lugt cho dwong



+ Nhan chuét vao vung 1, chon Belong To Net
+ Nhan chuét vao vung 2, chon +5V
+ Nhan chuét vao vung 3, chon Belong To Net
+ Nhan chuét vao vung 4, chon GND
+ Nhan chuét vao vung 5, chon diéu kién OR
+ Cac thict 1ap sé dugc xem trudc ¢ vung 6
+ Nhan OK dé hoan thanh
4 Kiém tra lai bang thong s cudi cuing cua dudng ngudn (nhu Hinh 4.83)
(=) (23] Design Rules
Th g’cé'::mce I Duaong nguon | JHOICYPS
3" Cleatance
&3 Short-Circuit Where The First Object Matches Full Query
3" ShortCircut Al (InNec ('+5V') OR InNet('GND'))
=3 UnRouted Net Net "
%" UnRoutedNet Net Class
3" UnConnected Pin Loyes ——————
= f'f’ H’otmng Net and Layer |u...Quenz He W_ I
b g I @ Advanced (Query) |  QueryBuider... | I
Constraints
Routing Layers Preferred Width 1mm
& »% Routing Comess
& »% Routing Via Style Min Width Tmm l Max Width 1mm
% Fanotk Consol d - © Check Tracks/Arcs Min/Max Width Individual
ig 81 5% Dilferential Paxs Routing o= ’: e 3 Check M:;M;\:fdh for ;:\ysuca“y Cmc:e); Copper
@ 'SAM; T T S (tracks, accs, fills, pads & vias)
™ Ma:
# | Plane I"] Characteristic Impadance Driven Width
@7 Testpont V| Layers in layerstack only
:‘ _—_ ma:lscclu;lng Attrbutes on Layer Layer Stack Reference Absolute Layer
5.5 Placomert MinWidh | PrefeedSize | MaxWidh | Name L. Name Index
& » Signal Integrity Tmm 1mm 1mm Top Layer 2 ToplLayer 1
Tmm 1mm Tmm Bottom Layet 3 BottomlLayer 2
| Buewead. || Pprotes.. | [ ok ][ Cowel || apoy |

—_— = = = = = == = =

Hinh 4.83. Bang théng sé ludt ciia dwong nguén

# Nhén chudt phai vao muc Width, chon New Rule... dé thém luat cho cic
duong mach khac (Hinh 4.84)

A



(=)-(24 Design Rules
=5 Electical
&3 Clearance
3" Clearance

3" ShortCircuit
Un-Routed Net

%" UnRoutedNet
Un-Connected Pin

Bo%
oo New Rule...

Na

>
ro

&)-2% Routing
- 2% Routing
& »% Routing
2% Routing

Delete Rule...

Report...

Hinh 4.84. Thém mét ludt cho do réong dwong mach

4 Chon cac thong s6 cho cac dudng mach con lai (khong phai duong ngudn)

nhu Hinh 4.85

= 29 Design Rules
=3 Electical
T Clearance
= Short Circul
3 ShortCircuit
=3 UnRouted Net
T UnRoutedNet
T UnConnected Pin
E-»% Routing 1

+o Duong nguon

I Tin hieu

Where The First Object Matches
o Al
Net
Net Class
Layer
Net and Layer -
Advanced (Query) |

Constraints

ISGYUCIS

Full Query
All

% Routing Topology

# % Routing Priorty Preferred Width 0 8mm

[#-.% Routing Layess -

# »% Routing Comers Hin Width 0.5mm Max Width 1mm

é o ?“"‘ge’ o Style £ 4| @ Check Tracks/Arcs MinMax Width Individusly

i ok °‘P"'°' % S— J Check Min/Max Width for Physically Connected Copper
' 8 ;; T"Wﬁd ans Flouting ] + N (wacks, arcs, fils, pads & vias)
-
[ ™ Mask | Characteristic Impedance Driven Width
[#}__\_IPIme 3 V| Layers in laperstack only
; f Lm Altributes on Laper  Layer Stack Reference | Absolute Layer
B 2 High g MinWith | PrefenedSize | MaxWidh | Name L. Name Index
& B P 05mm 0.8mm Tmm Top Layer k7 .Toptayev 1
-l Signal Integrity 0.5mm 0.8mm 1mm Bottom Layer 3 Bottomlayer 32

4
. - ,
| BueWead. || Prodties. | [ ok ][ cancet || apoh

Hinh 4.85. Thang so vé dé réng ciia cdc dwong tin hiéu

Truong Name (vung 2): Tin hieu

Chir Width méi duoc tao ¢ vung 1sé tro thanh Tin hieu
Vung 3 Chon Min: 0.5 mm, Pref: 0.8 mm, Max: 1 mm
Nhan Apply dé hoan thanh



[
[

< Budc 4: Thiét 1ap ciu tric chay duong mach (c6 tac dung trong di mach ty

dong - Auto route)
#+ Chon Routing Topology > Routing ToPology
4 Trong trudng Topology, chon Shortest (ngan nhat)
4 Nhan Apply dé hoan thanh

)‘é -..‘_-.. - - Layer
»o Routing Net and Layer

[=-2% Width Ad g L
+% Tin hieu vanced (Query)

2-s Duong nguon Constraints

®=
[+
[+
#
+

#

m
|

[=)-»% Routing Topology
»-o RoutingT opol
[#-5% Routing Priority
[#) 2% Routing Layers 1
[+ »% Routing Comers
2% Routing Via Style

2

[#-»% Fanout Control
#- »% Differential Pairs Routing
- SMT

Topology [5h

= Mask
| Plane

7 Testpoint
77 Manufacturing
B

- High Speed
i Placement
- Signal Integrity

Hinh 4.86. Thiét Idp cau tric chay dwong mach

< Buwdéc 5: Thiét 1ap quyén wu tién chay duong mach

+ Vao myc Routing Priority > Routing Priority (ving 1, Hinh 4.87)
4+ Danh vao truong Name (vlng 2, Hinh 4.87): Uu tien nguon
+ Truong Routing Priority (ving 2, Hinh 4.87) chen 1

4 Nhan vao nat Query Builder....(ving 4, Hinh 4.87)




(=) 38 Design Rules 2

=3 Electrical -
= 3" Clearance uu tien nguon TFWFKPOX
3" Clearance
23" Short-Circuit Where The First Object Matches Full Query
3" ShortCircuit @ Al — an
23" UnRouted Net Net p—
2" UnRoutedNet Net Class =
“:3; Un-Connected Pin e
& I’; )m\:/r:h Net and Layer -
T Lass Tinhiou Advanced (Query) Query Buider ... 4
> Conshiaints
! Rouling Layet
- »% Routing Comers
2% Routing Via Style
[#1- % Fanout Control
- .% Differential Pairs Routing 3
s Routing Priority 1
@ ™ Mask
o e

Hinh 4.84. Thiét Idp ché dj wu tién chay mach cho dwong nguon

4 Thiét lap cac thong sd nhu (Hinh 4.88)
TBuilding Query o Boond |2 foom

Show All Levels B & @ @ & o=
Condition Type / Operator 1 | Condition Value 2

InNet(+5V)

Belongs to Net | |+5v 6
OR "5 OR
elongs to Net GND InNet{GND’)

Add another condition.. 3 4

Hinh 4.88. Si dung Query Builder trong xdc dinh diéu kién ap dung ludt cho dwong
nguon

+ Nhén chudt vao ving 1, chon Belong To Net
+ Nhén chuét vao ving 2, chon +5V
+ Nhan chudt vao viing 3, chon Belong To Net



Nhan chuét vao ving 4, chon GND

Nhan chuét vao ving 5, chon diéu kién OR

Céc thiét 1ap s& dugc xem trudc & ving 6

Nhén OK dé hoan thanh

4 Kiém tra lai bang thong sé cudi cung vé ché do wu tién ctia duong ngudn
(nhu hinh 1.89)

+ + + +

=] {58 Design Rules
=% Electrical
= 3" Clearance
%" Cleatance
E3" Short-Circut
2 ShortCircuit Al
=1 3" Un-Routed Net Net
™
> M fjng:m::;:n g
° Layer —
& +% Routing 5w |
o lo Advanced (Query) | QueryBuider .., \I
% Duong nguon Constraints
= % Routing Topology
& Foutingl opology
I = % Routing Priority I
2-c Uu tien nguon
# % Routing Layers
#- 5% Routing Comers
# .% Routing Via Style
& .% Fanout Control
@ .% Differential Paes Routing

@) SMT )
- Mask Routing Prionty 1

I uu ben nguon I TFWFKPDX

Where The First Object Matches Full Query
(InNet ('+5V’) OR InNet ('GND'))

| Buewead. | [ Puoites.. | ok | [ Concel | [ soow |

Hinh 4.89. Bdng thong sé ludt wu tién ciia dwrong nguon

4 Nhén chudt phai vao muc Routing Priority, chon New Rule... dé thém luat
cho cac duong mach khac (Hinh 4.90)

[=)-2% Routing Topology
»"o RoutingT opology

SR8 Routing Priority
> uu tien nguon
[#}-»% Routing Layers
[#-5% Routing Cormers
[#- 5% Routing Via Style
[#-5% Fanout Control

New Rule...

Delete Rule...

Report...
Hinh 4.90. Thém mot ludt cho do wu tién dwong mach

4 Chon céc thong s cho cac duong mach con lai (khong phai duong ngudn)
nhu Hinh 4.91



=129 Design Rules

E13" Electical 2
TR = U": wu tien tin hieu VRPBFVBT
£ 3" Cleatance
%" Clearance
& %" Short-Circuit Where The First Object Matches Full Query
%" ShortCircuit © Al All
=13" UnRouted Net Net
2" UrRoutedNet Net Class
’ % Un-Connected Pin Yo
S F‘,a:vn;h Net and Layer
oo z i — |
% Tin hieu Advanced (Query) | QueryBuider... |
+"> Duang nguon Constraints
[=} o% Routing Topology
[ »% Routing Layers
[#->% Routing Comers
[# 2% Routing Via Style 3
#-»% Fanout Control
[# % Differential Pairs Routing i DL
&= SMT Routing Priority 2
| BueWiad.. | | Proites.. | oK [ Concel | [ Apph

Hinh 4.91. Théng sé Vé dé wu tién cia cac dwong tin hiéu

Truong Name (vung 2): uu tien tin hieu

Chir Routing Priority méi duoc tao ¢ vung 1s€ tré thanh uu tien tin hieu
Vung 3 Chon Routing Priority: 2

Nhan Apply dé hoan thanh.

+ + + +

< Buwdc 6: Thiét lap 16p chay duong mach
+ Vao muc Routing Layer > Routing Layer (vung 1, Hinh 4.92)
4+ Trong truong Enabled Layer, tich chon Bottom Layer, bé chon Top
Layer trong cot Allow Routing (Vung 2, Hinh 4.92)
Nhu viy la trong bai nay, ta chi cho duong mach chay ¢ 16p dudi (Bottom
Layer)
4 Nhéin Apply dé hoan thanh



(=24 Design Rules a
3" Electical -

B3 Clearance Routinglayers UGNLMPEC
3" Clearance

E=15" Short-Circuit Where The First Object Matches Full Query
3" ShortCircuit o Al —  an

=3 UnRouted Net Net —
-8‘ UnRoutedNet Net Class =

%" Un-Connected Pin ® Layer

B '@" Fio‘fv";h Net and Layer
i, Advanced (Query)

+% Duong nguon Constraints
[=-»% Routing Topology
+° RoutingT opology
=l »% Routing Priority 2
»% uu tien tin hieu 1
——alisnnguon Enabled Layers
(-o% Routing Layers Layer Allow Routing
"> RoutinglL ayers Top Layer
[#-2% Routing Comers Bottom Layer v!
+% Routing Via Style

LR 2D Fanout Conteal

m

| BueWead. | [ Proies.. | | ok || conce | [ Aok |

Hinh 4.92. Thiét Idp 1ép chay dwong mach

< Buwdéc 7: Thiét lap kich thuéc 16 Via
4+ Vao muc Routing Via Style > Routingvias (vung 1, Hinh 4.93)
4 Trong truong Via Diameter (dwong kinh Via) (ving 2, Hinh 4.93):
Min = Max = Pref = 1.5 mm
4 Trong truong Via Hole Size (kich thwéc 16 Via) (ving 3, Hinh 4.93):
Min = Max = Pref = 0.8 mm
4 Nhin Apply dé hoan thanh

=5 3 Shoft-Licut
3" ShonCircu
23" UnRouted Net ‘
3" UnRoutedNet Where The First Object Matches Full Query
%" Un-Connected Pin oAl - All
[=-.% Routing Net
[=-o% Width Net Class
% Tin hieu "
2= Duong nguon Net and Layer
=% R T
T Lot ooty © Advanced (Query) [ QueryBudder .. |
[=-+% Routing Priority Constraints
+% uu tien tin hieu 2
+7 uu tien nguon
2 5% Rowting Layers 3
e Floutinglayess Via Diameter

[=1 »% Routing Comers o ’ ¢
»°s RoutingCorners 1 Minimum | 1 Smm S—
B-os Routing Via Style Mawmum | 1.5mm bl

- Y Minimum 0 8mm
wehoirgas Prefetred | 1.5mm ;

T 5% T anou Lo ‘ Mavimum | 0 Bram

B% Diﬂagmgl Paits Routing Preferted [0.6mm
o+ DiffPairsRouting

B2 SMT

3" Mask

# | Plane

7" Testpoint

RoutingVias VMTTNPKA

[

-

| Buewizad., | [ prates.. | Lok ][ concel | [_ooy ]

Hinh 4.93. Thiét Idp kich thuéc 16 Via




< Budc 8: Thiét lap do rong caa duong két ndi gitra 16p phu dong dén chan linh
kién c6 cung Net
4 Vao muc Design Rules > Plane > Polygon Connect Style > Polygon
Connect (vung 1, Hinh 4.94)
4+ VUng 2: Kiéu két néi: Relief Connect
#+ Ving 3: S6 mbi ndi: 4
# VUng 4: Goc ndi: 90 dd
< Vung 5: Bé rong : 0.5 mm
4+ Nhan Apply dé hoan thanh

=29 Design Rules

) 3" Electrical
LE:-. oa»R:;;:;a PolygonConnect GJIYWKRN
vee
). SMT
L Mask Where The First Object Matches Full Query
| & 1Piane @ Al A1l
[#- | Powet Plane Connect Style Net
| Power Plane Clearance Net Class
=+ | Polygon Connect Style Layer
. = pos Net and Layer
#7 Manufacturing 1 Advanced (Query) L Quesy Bullie;yx ]
we High Speed Where The Second Object Matches Full Query
=1 g',"‘::'l‘e"‘ , o Al A1l
= -Hine
# ignal Integrity Net
Net Class
Layer
Net and Layer
Advanced (Query) { Query Builder ... ]
Constraints
Connect Style
2
Relief Connect | v /j’ ] %
Conductors O
3 94 5
4] |50 Angle E]
5 | Conductor Width  0.5mm
[ . . .
| BuleWizard... } [ Priorities... ] [ 0K ] [ Cancel ] [ Apply

Hinh 4.94. Thiét ldp dwrong két néi véi lop phai dong

< Buwdéc 9: Thiét lap cac didu kién vé qua trinh san xuét
4 Vao muc Design Rules > manufacturing (vung 1, Hinh 4.95)
4 Tich chon vao NetAntennae & cot Enabled, con tat ca nhiing luat khac déu
bo chon (ving 2, Hinh 4.95)



<+ Nhan Apply dé hoan thanh

= 29 Design Rules Name Priorty

&3 Eeotica >
% Routing 7 HoleToHoleCleatance
W SMT 57 LaveiPais
: -. Mask 7 MnimwamSolderMaskShver
T élp‘?:mmmcxsm { Helardernae

4| Power Plane Clearance ztitsmwm

= | Polygon Connect Style 2

_| PalpgonConnect

wpe Categoty Scope Atributes

fola Size actumgAl  |Min=00254mm Max=
Hole To Hole Clearance  Marulacturing All Hole To Hole Cleatance =
ayet Pais Mardactuing All Layes Pairs - Enforce
Hinimum Solder Mask Skver Manufactuing Al - Minimum Solder Mask Shy.
Het Antennae Mardactuning All Net Antennae Tolerance =
bilkscreen Over Componen! Manulactuing All Sikscreen Over Compone
itk To Stk Cleatance Marudactunng All - Sik to Sitk Cleatance = 0.7

- . .

2 & 2

7 LayerPans
£ 77 Hole To Hole Cleatance
7 HoleT oHoleCleatance
-7 Minimuen Solder Mask Shver
7 MinimumS cldeMaskStiver
=7 Sikscreen Over Component Pads
7 SikscreenDveComponentPads
£ 77 Silk To Sik Clearance
77 SikToSikClearance
=77 Net Anternnae
7 Netdnternae
@) &= High Speed
-1 § Placement
@ - Signal Integrity

) 1 )

[ Buewaad. | [ pioes. | [k J[ Comcel | [ ooy |

Hinh 4.95. Khdng cho phép mét sé ludt & Manufacturing dieoc thyec thi

/A\ Luu v:

Néu mudn cdm mot luat nao d6 khéng thuc thi, ta chi can chon vao thu muc
me cua luat dé va bo dau tich tai cot Enabled

< Budéc 10: Thiét l1ap vé khoang céach sap xép linh kién
4 Vao muyc Design Rules > Placement > Component Clearance >
ComponentClearance (vung 1, Hinh 4.96)
4 \Ung 2: Chon Specified
4 Vung 3: Khoang cach nho nhat theo chiéu ngang: 0.2 mm
4 Vung 4: Khoang cach nhé nhét theo chiéu doc: 0.2 mm
# Nhan Apply dé hoan thanh




eggwhuu ‘ [
®-5" Electncal
5 Rodting ComponentClearance ADMBAFIQ
- SMT
& Mask Where The First Object Matches Ful Query
&1 Plane oAl r IS All
() Net 17:\
Net Class | 1"
) Layer
(%) Net and Layer
" Ady d (Query) Query Bulder ...
Where The Second Object Matches Ful Query
@ Al r All
one | -]
) Net Class | El
1 Height e
|- Signal Integrity Net and Layer
d d (Query) Query Builder ... 4
Constramts
Vestical Clearance Mode Minimurn Vestical Clearance () 2pm
2| e ——
© Specified —
3 Muranum Horzontal Clearance L |
0.2rm 7
(7| Show actual violation distances
- (Slower to compute]
[ Bewend.. | [ Piowos. ] ok J[ conca |[ o |

Hinh 4.96. Thiét Idp vé khodng cach giira cac linh ki¢n

< Buwdéc 11: Kiém tra lai bang tong hop luat

1 PCE Rules and Constaints o fmr] i _— -

= (55 Design Rules |

Priotity /

B3 Electicd | 2 A
21 2% Routing 1 2 Al
B SMT 1 v A oA Clearance = 0 6
&40 Mask 1 v A - Horzontal Cleerance = 0 2min Vettical Clearance = 0.2
ffs}""‘ 1 ¥ Dilleenial Pais Rouling Routing Al Prel Gap =0.254mm  Min Gap =0.254mm  MaxGap =0
£ Ao 1 ¥ Fabicabon Testport Stle Testport Al Undes Comp - Allow ~Sides - Tap, Bottom  Pref Size = 152
"’?‘:Nﬂlslnﬁ 1 4 Fabncation Testport Usage Testpont Al Testpont - One Requred  Mubple - Not Alowed
Eﬁ"ﬂ”‘ 1 v Fancut Contiol Routing 1B6A Styte - Auto  Dwectaon - Altenating In and Out Vis Ged = 01
- SignalInegity 1 v Heght Placement A1 Prel Height =12 7mm  Min Height = Omm  Max Hesight =2
1 Hole Size Marufactunng Al Min = 0.0254mm  Max = 254mm
1 Hole To Hole Clevance  Manufactunng A1 - All Hole To Hole Clearance « 0.254mm
1 3 Layee Pars Martactunng AY Layer Paws - Enforce
1 L Minium Soldes Mask Stves Marufachunrg A1 - A Mirweutn Soldes Mak Shver = 0.254mm
1 ¥ NetAnternae Mearndactunng A Net Antennze Toleiance = Omm
1 ¥ Paste Mazk Exparsion Mask Al Expansion = Omen
1 v.  PowesFlaneClowance  Plane Al Cleance = 0.508men
1 ¥ Powet Flane Connect Style Plane Al Style - Relef Connect  Expansion = 0.508mm  Width = 0.7
1 Y| Polgon Comnect Style  Plane Ao Style - Relief Connect Width = 0 S Angie =50 8 En
1 ¥ Routing Comers Reuting Ay Style - 45 Degree  Min Setback = 254mm  Max Setback
1 ¥ Routng Layess Routing Al Nobager - DisabledNolayes - Enabled
1 ¥ Routing Topology Routing Al Topalogy - Shortest
1 ¥ Routing Via Style Routing Al Prel Sze = 1.5mm  Prel Hole Sae « 0.8mm
1 v, ShotCrcut Electical A AN Short Circut - Not Aowed
1 Silkscreen Dver Componer) Marufactuing AY - Al Sikscreen Over Component Pads Clearance = 0 254me
1 Sik To Sk Clearance Marufactumg AT - All Sik to Sik Clearance = 0.254mm
1 V. Sokder Mask Expansion  Mask, Al Expansion = 01016mm
1 v Widh Routing Al Pret Width = 08mm  Min'Width = 0.5 Max Width = Tn
1 ¥ UnRoutedMet Electical Al (Mo Andues)
1 v\ Routing Prioiy Routing A Pricety =2
2 v Widh Routing finNetf+5V) 0R Pref Width » Tmm  Min\Width = Tmm  Max Width « Trom
2 ¥ Fanout Control Routing 10 Styde - &uto  Diection - Altesnating In and Out Via Grd = 01
2 v Roubing Prioty Routing (InNet{+5) OR Pricety = 1
3 ¥ Fanout Contiol Reuting 1550IC Styde -Auto  Dechon - Allesnating In and Cut Vis Grd = 01
4 ¥ Fanout Control Routing [CompPinCount < 5] Ste -Auto  Diection - Dut Then In Via Giid = 0.0254mm
5 v Fanout Contiol Routing Al Style - Auto  Divection - Alemating In and Dut Via God = Dt

[ok [ comcet | [ ooy

Hinh 4.94. Bdng tong hop lugt cia thiét ké

% Buwdc 12: Nhin OK dé hoan thanh bude dat luat



4.2.10. Pi dwong mach
4.2.101 Di dworng mach tw déng

< Budéc 1: Chon menu Auto Route > All...(Phim tit Alt A A)
' o dong da hai.PrjPcb. Licensed to Posts & Te
Reports Window Help

Net Class...

Hinh 4.98. Churc nang di dwong mach tu dong

< Buwdéc 2: Kiém tra, chinh stra va chay mach

Routing Setup Report

Report Contents
Routing Widths
Routing Via Styles
Electrical Clearances
Fanout Styles

Layer Directions

Drill Pairs

Net Topolegies

Net Lavers

SMD Neckdown Rules

Unroutable pads
SMD Neckdown Width Warnings

| Edit Layet Directions ... ]“[ Edit Rules ... | SaveRepoits ..

Routing Strateqy 2
Available Routing Strategies

Default Multi Layer Board Default stlalegy for routing multilayer boards
General Orthogonal Default general purpose orthogonal strategy
Via Miser Strategy for routing multilayer boards with aggressive via minimization

Durion [ Lock All Pre-routes
o) £d € =l e o S

|| Rip-up Violations After Routing

S | Roueal | Concel |

Hinh 4.99. Bang théng bao trang thai va ché dé di dwong mach tir déng



& Vung 1: Thong bao c6 xung dot gi vé luat hay khong. Néu mau xanh thi luat

dugc dat 1a dung, khong c6 xung dot gi

4 Vung 2: Diéu chinh hudéng di duong mach

& Vung 3: Stra lai luat néu c6 thong bao xung dot tir ving 1
& Vung 4: Cac ché do chay tu dong mic dinh
& Vung 5: Tién hanh chay tu dong néu tat ca cac diéu kién déu thoa man
% Bwdéc 3: Cho mach chay hoan thién, theo ddi théng bao trén panel Messages

lessages

Class
& Situs Event
& Routing Status
& Situs Event
& Situs Event
& Situs Event
& Situs Event
& Situs Event
& Routing Status
5 Situs Event
& Situs Event
& Routing Status
5 Situs Event
& Situs Event
5 Situs Event
& Situs Event
& Routing Status
& Situs Event
& Routing Status
& Situs Event

Document

Dao dong da hatPcbDoc
Dao dong da hai.PcbDoc
Dao dong da hai PchDoc
Dao dong da haiPcbDoc
Dao dong da haiPcbDoc
Dao dong da hai.PcbDoc
Dao dong da hai PcbDoc
Dao dong da hai PcbDoc
Dao dong da hai PcbDoc
Dao dong da hai PcbDoc
Dao dong da hai PcbDoc
Dao dong da hai PcbDoc
Dao dong da haiPchDoc
Dao dong da hai PcbDoc
Dao dong da hai PcbDoc
Dao dong da hai PcbDoc
Dao dong da hai PcbDoc
Dao dong da haiPcbDoc
Dao dong da haiPcbDoc

Source
Situs
Situs
Situs
Situs
Situs
Situs
Situs
Situs
Situs
Situs
Situs
Situs
Situs
Situs
Situs
Situs
Situs
Situs
Situs

Message

Routing Started

Creating topology map

Starting Fan out to Plane

Completed Fan out to Plane in 0 Seconds

Starting Memory

Completed Memory in 0 Seconds

Starting Layer Pattemns

Calculating Board Density

Completed Layer Pattemns in 0 Seconds

Starting Main

Calculating Board Density

Completed Main in 1 Second

Starting Completion

Completed Completion in 0 Seconds

Starting Straighten

20 of 20 connections routed (100.00%) in 2 Seconds
Completed Straighten in 0 Seconds

20 of 20 connections routed (100 00%) in 2 Seconds

I Routing finished with 0 contentions(s). Failed to complete 0 connection(s) in 2 Seconds I

Déu hiéu may da thye
hién xong chirc nang
di mach tw dong

Hinh 4.100. Théng bao trang thdi di mach tw dong trong panel Messages

+ Routing finished : Da di day xong
4 0 Contentions: S6 doan c6 dudng dé 1én nhau (chap mach) : 0
+ Failed to complete 0 connections: S6 duong khong dugc di mach (dut
mach): 0
% Buwdc 4: Chon chudt vao duong mach, chinh lai dwong mach cho dep



C1 C2

I OO
-

OO ﬁ

ﬁ
00 000

R2 mps. ~ R3R4R6

Hinh 4.101. Mgach in (PCB) cia mach dao déng da hai bang phwong phép di
dwong mach tw dong

4.2.10.2 Pi dworng mach thii cong

s Bwéc 1: Chon l6p Bottom Layer
% Cach 1: Chon vao thé Bottom Layer trong thanh céng cu Manage Layer
Sets

<
I M Top Layer | M Bottom Layes M Mechanical 1 | M Mechanical 13 | M Mechanical 15 | ) Top Overla

X-48.8mmY;285mm  Gnd0.1mm  (Electrical Grid (All Layers)) Small Component RE-220R (-49.2mm, 27, 7mm) on Top Laye

Hinh 4.102. Chon lép Bottom Layer trong thanh céng cu Layer Manager



4 Céach 2: Nhan t6 hop phim Ctrl Shift va cugn chugt
4 Cach 3: Nhan phim déu sao (*) bén ban phim s6
< Buwdéc 2: Lam t6i di cac 16p khong can thiét, tranh roi mat trong qua trinh di
duong mach
Nhan vao biéu twong DXP > Preferences ...(phim tit T P)
& Altium Designer Summer 09 - D'm doi
i’ Dxpl File Edit View Project Place Design T

\ Customize... Qi Q- QH b §

, Preferences... |{ B8 Dao dong da hai.PcbDoc *
System Info...

Run Process...

Hinh 4.103. Vao chire nang thiét lgp hé thong

+ Vao PCB Editor > Board Insight Display

# Tich chon vao 3 lya chon nhu ving 3 Hinh 4.106
4 Nhin OK dé hoan thanh

[ System

-2 Schematic p - - - -

5 Qaste ¢! PCB Editor — Board Insight Display
[#-[_j Version Control

+)-[*j Embedded System 1 Pad and Via Display Options Available Single Layer Modes
=) [;>%PCB Edit

—“Egen—lero;_J Use Smart Display Color v 3 v |Hide Other Layers

n
o

D V| Gray Scale Other Layers
v Monochrome Other Layers

t Cotor

JFooard Insignt v
8 Board Insight Color Overrides Background Color .
B8 Board Insight Lens

Min / Mav Fant Cita s ilan E

Hinh 4.104. Piéu chinh thdng sé trong Board Insight Display

4 Trong mdi truong v& mach in (PCB), ta nhan Shift S dé 1am tdi cac 16p
khong can thiét.
C6 thé nhan Shift S nhiéu lan dé lam t6i nhu mong mudn.

4+ C6 4 muc toi:

Muc 1: Khong téi

Murc 2: T6i xam

Mtc 3: Toi den

Murc 4: T6i hoan toan

+ 4+ + +



s Bwdc 3: Goi chirc nang di duong mach thu cong
& Cach 1: Vao menu Place > Interactive Routing (phim tat P T)

D030 dong da haDso dong da hal Peboe - a0 dang da hatk

rojegt | Place ign TJools AutoRoute Reports Wind

\ Stiing
Pad

| Interactive Routing I

Intecactive Differential Pair Routing

Interactive Multi-Routing l

Hinh 4.105. Chizc nang di mach thu cdng trong menu Place

& Céch 2: Chon vao biéu tugng Interactively Route Connections trén thanh
céng cu Writing

ed to Posts & Telecommunications Institute of Technology. Not sigi

Ry v M v ) v s v U v v

Variations] > @ P e | A

I]nteractively Route Connectionsl

Hinh 4.106. Chitc nang di mach tu dong trén thanh cong cu Writing

< Bwéc 4: Dua chudt vao chan linh kién va bt dau di duong mach theo cac
duong néi ¢6 san (duong c6 mau trang, manh)

Khi mot duong mach dang duoc néi, thi nd sé sang Ién.
Khi mudn kiém tra mét mdi néi nao do, ta giir Ctrl va nhan chudt trai, méi

ndi d6 cling s& duoc sang 1én

Muén tat ca cac dudng cuing sang tro lai, ta nhan phim Shift C hoic nat Clear




tai goc cudi bén phai man hinh 1am viéc
Nhay kép chudt trai dé chot mot duong mach tai mot vi tri ndo d6

Mudn hily mot 1énh vé dang duogc thuc thi, ta nhan chudt phai hoac phim
ESC trén ban phim

Mach sau khi di mach thu cong:

LED1 LED2

R2 R1 RS R3 R4 R6

Hinh 4.108. Bi mach theo phwong phdp thu cong




3.6. Bai tap vi du

Bai 1: V& mach khuéch dai Emiter chung dung transistor theo kiéu cau phéan ap

+12V
(@)
Pt
R1 R2
270K > 2K2
< Cl1 Pl
+|(
ol I \ ;
P2 C2 10uF/16V
p \ | | 3 OUT
; AE N QI
10uF/16V _| 2SC1815
IN
¢ R3 $ R4 |+C3
$ 100K $ 1K ~—1~10uF/16V
Hinh 4.109. So d@é nguyén Iy cia mach khuéch dai EC
Goi y: Bang thong sd cua linh kién:
- Tén S S
Chiing loai Thu vién trong . ? 0 Comment Value Ghi cha
T n hi¢u | lugng
thu vién
Miscellaneous 100K, 1K 100K, 1K Tro
1 Dién tré ) Resl R? 4 ’ ' ' '
en o Devices 270K, 2K2 | 270K, 2K2 | thuong
Doi lai
Transistor | Miscellaneous i
2 ) NPN Q? 2 C1815 25C1815 thir tu
NPN Devices N
chan
Miscellaneous Ca
3 Tu dién . P C? 3 10uF/16V 10uF/16V | Tu hoda
Devices Poll
Coc
dau
, Miscellaneous | Header 5A Blue 5
4 | Coc dhu P2 | 2 IN, OoUT | Peten
Connectors 2 Header 2 kiéu
van
day

Bdng 4.3. Bang thong sé linh kién cua bai tdp thuc hanh

137




BAI 5: KY THUAT HAN
Gigi thiéu:

- Trong co khi, k¥ thuat han dong vai tro cuc Ky quan trong, gitip danh gia
duogc chat lugng dao tao ngudn nhan luc. Trong nganh dién ttr viéc thanh thao céc
k¥ nang han linh kién dién tir ciing nhu viéc trang bi kién thire twong dbi hoan thién
vé linh kién dién tir s& gitp cho sinh vién khoi b& ngd khi ra truong di lam.

Muc tiéu:

- Sir dung duoc cac dung cu cam tay nghé dién tir dung k¥ thuét

- Han dung tiéu chuan k¥ thuat

- Thao han an toan cho mach dién va linh kién

- Ren luyén tinh ty mi, chinh x&c, an toan va vé sinh cong nghiép
1. Giéi thiéu b dung cu cam tay.

Muc tiéu:

- Str dung dwoc cac dung cu cam tay nghé dién tir dung ki thuat

1.1. Dung cu han
Dung cu han bao gdm: M6 han va d¢é mo han (xem hinh vé& 1)

- M6 han 13 dung cu dugc sir dung dé nung ndng chay chi han, gidp han
chat chan linh kién vai bang mach, hay gitra cac linh kién vaéi nhau.

- Bé mo han: 1a noi gitt mé han khi khdng dung (van con néng). Vi khi
dang st dung mé han rat néng va co thé gay nguy hiém cho ngudi sur dung
cling nhu cac vat dung xung quanh néu cham phai. Ngoai ra ¢¢ mo han ciing 1a
noi git nhua thdng dé thuan tién hon cho céng viéc han mach.

Hinh 1.1. Mo han va dé mé han.
< Céch str dung mo han: (Thoi gian dau c6 thé cho 2 sinh vién cing han mot
board mach, mot ngudi gitr linh Kién ngudi con lai han, sau d6 hoan doi lai vai trd
cho nhau).
- Cham mé han vao nhya thong dé rira sach mo han, gilp viéc han mach dé
dang hon.
- Cho mo han tiép xuc véi mdi han dé truyén nhiét
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- Cho chi han vao méi han, chi han s& chay déu khap maéi han.
- Dong thoi rat chi han va mo han ra khoi méi han.
- Kiém tra lai mdi han:
+ M&i han phai chéic chan.
+ M&i han it hao chi.
+ M&i han bong dep.
<% Mo han dién sir dung dién trg dot néng, khdng dung dang mo han dét néng theo
nguyén Iy ngan mach thir cip bién ap. Cong suat caa moé han thdng thuong 13 40W.
Str dung mo han véi cng xuat 16n hon thi c6 thé phét sinh cac van dé sau:

- Nhiét luong qua 16n tir mo han khi tiép xuc vai linh kién cé thé 1am hong
linh kién.

- Nhiét lugng qua l6n gay tinh trang oxy hda bé mat cac day dan bang dong
ngay Iic han, va méi han lic nay sé kho han hon. Ngoai ra nhiét lwong 16n ciing c6
thé 1am chay nhua thong (ding kém khi han) va bam thanh 16p den tai mdi han,
lam giam do bong va tinh tham my cua méi han.

- Nhiét lwong qué 16n doi hoi nguoi sir dung phai khéo 1éo dé truyén nhiét
that nhanh va du vao noi han.

- Nhiét lugng qua 16n ciing ¢ thé 1am gay mdi han.
< M@t vai diém lwru y khi sir dung mé han:

- Sau khi han xong phai tit mo han ngay, dé bao vé mé han. Tranh tinh
trang gay mii mo han do van cap nguon cho mé han qué lau ma khong dung.

- M6 han khi tam thoi khdng st dung phai dit ngay vao dé mo han, tranh
gay nguy hiém cho céc vat xung quanh ciing nhu nguoi dung.
1.2. Chi han va nhya théng
1.1.1 Chi han:(xem hinh 1.2)

Chi han duoc st dung dé két ndi méi han.

Hinh 1.2. Chi han.
- Chi han dung trong qua trinh ldp rép cac mach dién tir 1a loai chi han dé
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néng chay, nhiét d6 néng chay khoang 60°C dén 80°C. Loai chi han thuong gap
trong thi treong Viét Nam & dang soi rudt dac (cudn trong 18i hinh tru), duong kinh
sgi chi han khoang 1mm. Soi chi han nay da duoc boc mét 16p nhya thong ¢ mat
ngoai (d6i vai mot sd chi han cia nudc ngoai, thi 16p nhua théng nay thuong
nam & trong 16i cua sgi chi han). Lép nhyua théng nay dung lam chat tay ngay
trong qué trinh néng chay chi tai diém can han.

- Déi véi nhitng loai chi han c¢6 boc sin mét 16p nhwa thdng thi mau sic cua
no s€ bong hon la nhitng so chi khdng co 16p nhya thdng bén ngoai.
1.1.2. Nhya thong:( xem hinh 1.3)

- Nhya thdng c6 tén goi la chloro-phyll, nd 1a mét loai diép luc té lay tir cay
thong, thuong thi nhua théng ¢ dang ran, c6 mau vang nhat (khi khéng chua
tap chat).

- Ngoai viéc st dung nhya théng trong lic han thi nhya théng con duoc
pha véi hdn hop xang va dau hra dé pha 1&n mach in, nhim muc dich bao vé mach
in tranh bj oxy hoa, déng thoi gitp cho viéc han mach in sau nay duoc dé dang
hon. Ngoai ra viéc phi mét 16p nhwa thong trén mach in con tang tinh thim my cho
mach in.

Hinh 1.3. Nhua thong.
%+ Cong dung cua nhya thong:
- Rira sach (chét tay) noi can han dé chi dé bam chit.
- Sau khi han thi nhya théng s& pha trén bé mat caa mdi han 1am cho méi
han bong dep, dong thoi né s& cach ly mdi han voi méi truong xung quanh
(tranh bi oxy hoa, bao vé mdi han khoi nhiét do, do am, ...)
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- Giam nhiét @6 ndng chay cua chi han.
% Cdc luu y khi sir dung chi han va nhyza thong

- Chi han khi han nén dua vao méi han, tranh dwa chi han vao mo han (mé
han c6 thé hat chi han gay hao chi).

- Khi str dung nhya thdng nén dé vao d& mo han d@é tranh vo vun nhua
thong.
1.3. Kém

Trong qué trinh Iap rap, sta chira thdng thuong ta phai dung dén hai loai

kém théng dung d6 1a: kém cat va kém mo nhon (dau nhon).
1.3.1. Kém cdt (xem hinh 1.4)

Hinh 1.4. Kém cat

% COng dung:

- Cit chan linh kién trong qua trinh han mach.

- Cit cac doan day chi.

- Cat day dan néi mach.
% Luuy:

- Mai loai kém cit chi cat dugc day dan c6 dudng kinh téi da thich hop.

- Néu dung céc loai kém cit nho dé cat cac vat dung cd duong kinh qué
I6n ¢6 thé 1am hu hong kém.
1.3.2. Kém mé nhen(xem hinh 1.5)
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Hinh 1.5. Kém mé nhon

% COng dung:

- Dung dé giir cac doan day ddng (khi xi chi).

- Dung dé gitr cac chan linh kién khi han.

- Dung dé giit cac doan day.

- Dung dé boc vo day dan.
% Luuy:

- Khdng ding kém moé nhon dé bé cac vat cang vi n6 ¢ thé gay hong
kém (nén dung kém kep mo bang dé bé hay udn céc vat cang).

- Khéng ding kém nay nhu bla. Vi diéu nay s& lam cho kém mo nhon bi
cang khi mé ra hay dong lai, gay kho khan khi st dung.
1.4. Céac dung cu khac:

Ngoai cac dung cu thdng thuong da duoc gigi thiéu ¢ trén thi trong Iic

thue hanh, sinh vién ciing can st dung thém mot vai loai dung cu khac:

- Dao: Sir dung dé cao sach 16p oxit bao quanh day, doan chan linh kién hay
mdi han. Dao con st dung dé got 16p nhwa bao quanh day dan.

- Giay nham: Sir dung thay thé dao khi can phai 1am sach 16p oxit.

- Nhip gap linh kién: st dung dé théao hoac Iap linh kién trén mach.
2. Phwong phap han va thao han
2.1. Ky thuat han néi, ghép

< Phuong phap han trén day dong

DPé han duoc hai day dong dinh duoc vao véi nhau thi ciing 13 mot nghé
thuat. C4i nay né cling gan gidng nhu véi st

- Dung dao hay gidy nham danh sach 16p oxyt hay 16p men boc quanh day
(néu dung diy dong trang men é may). Day duoc xem la sach khi tmg mau déng
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(mau hong nhat), bong déu quanh vi tri vira duoc 1am sach. Biéu quan trong can
chu y, sau khi 1am sach ta phai thuc hién viéc xi chi ngay, vi néu dé 1au, 16p oxyt s&
phat sinh lai. Tuy nhién, trén céc vi tri vira 1am sach 16p oxyt, néu ta ding mé han
c6 cdng suat qua 16n (phét sinh nhiéu nhiét lugng) dé han ciing phat sinh lai 16p
oxyt tai diém han do sy qua nhiét.

- Muén xi chi, dau tién phai 1am néng day dan can xi, ta dat ddu mo han bén
dudi day can xi dé truyén nhiét (day dan va ¢dau mo han dat vudng goc). Khi truyén
nhiét, quan sat mau hong cua day, mau hong s& sim dan khi nhiét do gia ting,
trong khi quan sat ta dua chi han (c6 boc nhua thdng) tiép xtc 1&n day dan, chi han
dat khac phia véi dau mo han.

- Khi diém can xi du nhiét, chi han s& chay ra va boc quanh day tai diém can
Xi, chi loang tir mat trén xudng phia duéi (di vé phia ngudn nhiét, tic dau mo han).
Nho thao tac ndy, nhua thdng c6 san trong chi tan trudc tay sach diém xi, tranh
oxyt hoa, dong thoi chi ndng chay sau dé bam Ién day. Tuy nhién, néu dua qua
nhiéu chi vao diém xi (qua mac yéu cau), 16p xi qué day hoic bi bAm mau nau do
nhya thong chay ra va chay trén diém xi.

- Day ddng lubn phai tiép xGc véi dau mo han va thuc hién lién tuc theo
nguyén tic tién hai budc I0i mot bude va xoay tron day déng, mdi budc khoang
2mm. DBiéu quan trong can nhg (khi thuc hién lan luot cac diém xi ké tiép nhau), tai
khép tiép gidp gitta hai khoang xi phai thuc hién sao cho khdng co su tich tu chi
thanh 16p day trén do.

Chu y: trong qua trinh xi chi, ta tranh cac dong tac sau:

- Dlung dau mo han kéo ré chi trén day can xi, vi s& lam cho I6p chi khdng
bam hoan toan trén day dan, ddng thai 16p chi bi danh soc theo dudng kéo ré dau
mé han. Mot nhuge diém nira cua dong tac nay 1a chi xi khéng béng ma nga mau
xam do thiéu nhiét va nhya théng.

- D3t day can xi Ién miéng nhya thong, roi dang dau mo han dat tiép xdc Ién
day (lam néng chay nhya thong va nong day), sau d6 dua chi han 1én dau mo han
lam crjéy chi va bam vao day. Vi dong tac nay, ta tranh dugc sy oxyt héa bé mat
day dan trong qua trinh xi chi, de 1am chi bam 1én day, tuy nhién, do luong nhua
thdng chdy qua nhicu s&€ bam lén be mat day sau khi xi lam day khong bong va
nhua théng chay dé bam thanh mot 16p den trén bé mat xi chi cua day.

Ldp chi mong, d8u, bong

Xi chi
2.1.1. Han néi hai dau day din (xem hinh 1.6)
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Phuong phap han nay con goi 1a mdi han ghép dinh. Ta dung phwong phap
nay khi muén tao cac doan day din hinh da giac hodc c6 thé néi dai hai day din
ngan. Tuy nhién, mdi han nay khé thuc hién va co6 do bén co kém hon cac kiéu

khac.
Ghéo ndi dinh dinh

i

Chi bam nhifu quanh méi hin Hai ddy ghép noi khéng song song

i

M1 han chuan

Hinh 1.6:. Méi ghép noi
2.1.2. Mdi han ghép song song (xem hinh 1.7)
Thuong ding dé ndi hai day dan véi nhau. Khoang céch giao nhau thuong
dugc chon tuy theo yéu cau. Trong qué trinh thuc tap nén chon khoang cach giao
nhau ngan nhat 12 5mm rdi tang dan theo trinh do.

[) |
(1

&1 han ghtp song seng

D Q0

Chi ban nhify tai difm han 51 han chudn Vit hizn nhfip 1h5 khing déu
Hinh 1.7: M&i ghép song song
2.1.3. Méi han ghép vuéng goc
Mbi han dat yéu cau phai tao chi bam xung quanh diém dit hai day dan vudng
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Han ghép vuidng gdc IE han Fon nhl..t'ng dit wa nhan I8 hin 0é be mat Sél gnE nlien o hi
Hinh 1.8: Mdi ghép vudng géc
2.2. Han mach in

Han mach in 1a qué trinh han céac linh kién cidm hoac linh kién déan I&n board
mach in.

2.2.1. Ky thuat han xuyén 15

- Bwéc 1: Lam sach ban mach truéce khi han linh kién.
+ Trudc khi han linh kién ching ta phai 1am sach ban mach in bang giay
nham nhuyén dé loai bo 16p dong oxit trén board (dic biét tai diém han) dé
dam bao mdi han dinh thiéc véi ty 1& dién tich bé mat cao. Cong viéc nay rat
quan trong ddi véi nhitng ban mach chua dugc phu thiéc. Bé 1am sach cac
diém han biang ddng ching ta cé thé dung mot cuc cao su bao mon hoac mot
vat liéu tuong tu.

- Buwéc 2: Vé sinh ddu mo han trude khi han.
+ Chui sach dau mo han bang Cleaning Wire (giéng nhu miéng chui ndi) mdi
lan trude khi han xem hinh 1.9.

Hinh 1.9
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- Buwéc 3: Trang chi han vao dau moé han.

+ Dung nhya théng va chi han noéng chay dic dé trang dau moé han trudc moi
lan han. Chua y khéng dé chi han bam dinh qua nhiéu & dau moé han.

- Bwéc 4: Cam linh kién vao 15 han:

+ Linh kién 1a dién tré bé gap chan linh kién bing kim vira theo khoang cach
cua 2 16 han.

+ Cam linh kién vao 15 han.

+ Bé nghiéng chan linh kién phia bén mat han dé linh kién bam vao ban
mach in tranh truong hop linh kién bi roi ra khi han, ngoai ra viéc bé
nghiéng chan linh Kién ciing c6 tac dung ting d6 bén vat ly cho linh kién
trong qua trinh str dung.

- Bwéc 5: Bam chan linh kién.

+ Chang ta thuong hay thuc hién khau bam chan linh kién sau khi han vi 1am
theo cach nay dé hon, tranh viéc linh kién roi ra khoi mach in khi bam chan.
Thuc ra cach nay khéng c6 lgi cho ban mach in. Tét nhat nén bam chan linh
Kién trude khi han.

- Bwdc 6: Lam nong chan linh kién va diém han.
+ Pt dau mo han tiép xtc déng thoi vai chan linh Kién va diém han dé nung
néng ca hai cing mot ldc. Nhiéu ngudi chi cht tdm nung néng diém han trén
ban mach in va két qua 1a 14 ddng trén ban mach in d& bi bung ra hoic chi
han bao pha xung quanh chan linh kién nhung khéng cé su tiép xdc vé mat
dién hay doi khi néu c6 thi d6 bén vat ly caa mdi han ciing khéng cao.
< Loai bé méi han

Han nham, hong 1a chuyén binh thuong trong lGc 1am mach. Viéc loai bé méi
han ciing kha don gian. Sau day la cach loai bo mébi han théng thuong.
Céch 1: Dung day dong hat chi han
+Lam nong day dong.
+L.am chay mai han.
+Dung day dong hut hét chi han.
Cach nay khong dugc ua chudng vi hat khdng sach mai han.

- Céch 2: Dung 4ng hut chi
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Hinh 1.10: Hut chi

%  Danh gia

- San pham xi: mét 16p chi mong, béng, phu déu khap day dong va it hao chi.

- Chic chan: dam bao khéng hé mach khi ¢6 chan dong hoic su dung
lau dai.

- San pham han: chic chan, béng, it hao chi.
% Thwc hanh

Str dung diy dong 1mm dé han mac luéi 10x10 cm (kich ¢ mdi mac luéi 1a

1x1 cm) (hinh 1.11).
b b 1

_ A /| S

2.3. Ky thuat han IC déan
2.3.1. Nhitng dung cu can thiét

< Dung cu yéu ciu
- Mo han.
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Chi han.
Nhuya théng.

Panh gép linh kién.

Board mach SMD

-

2.3.2. Han dién tré dan, tu dan

7

<+ Thuc hién

- Bwéc 1: Xi chi han Ién mot diém han trén mach. Chd y khéng xi chi
han 1én nhiéu diém han. Lam nhu vay tranh viéc nhiéu chi han d& doi linh
kién 1én gy mat thim my.

Hinh 1.12

-Bwéc 2: Dung panh gap linh kién dit vao diém can han. Cha y phai

dat dtng vao vi tri. Mot tay ding panh an nhe Ién linh kién dé giir cho linh
kién & dtng vi tri khéng xé dich.

- Buwéc 3: DUNg Mo han han diém dau da duogc xi chi han trude d6 dé cb
dinh linh kién. Sau d6 han tiép dau con lai.
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Hinh 1.13

2.3.3 Han IC dan
- Buwéc 1: Kiém tra vi tri dat IC.

- Buwéc 2: Han 2 chan & hai goc cua linh kién dé cé dinh.

Hinh 1.1

- Buwéc 3: Sau khi linh kién di dugc cb dinh, cho mot it nhya théng vao cac
chan linh kién. Nhya théng s& 1am méi han bong dep va 1am sach bui cang
nhu chéng oxy héa sau khi han.

JUgL -

Hinh 1.15
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Buwdéc 4: Tiép theo 14 han tat ca cac chan con lai caa linh kién.

Hinh 1.16
Buwéc 5: Dung day hat chi nhing vao nhya thong sau d6 dat day doéng vao
gitta hai chan linh kién bi dinh nhiéu chi. Nung néng day va chi han ¢ diém
ndy, day ddng sé& hit bot chi ¢ vi tri nay va s& tach hai chan linh kién ra.

Hinh 1.17
Sau khi hut xong chi ta dugc két qua nhu sau

Hinh 1.23
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3. Phwong phap xir ly mach sau han
3.1. Yéu cdu vé mgch, linh ki¢n sau han
Mach in sau khi hoan thién phai dat duoc mot sé yéu cau sau:
- Mach in nhin bang mat thudng phai dep, linh kién bé tri hop 1y, don gian.
- Linh kién trong mach phai duoc thay thé d& dang khi bi hong.
- Mach hoat d¢ong phai 6n dinh.
- Méi han phai bén, dep, khdng bi dinh sang méi han khéac.

3.2. Phwong phdp xir ly mach sau han
Sau khi lam xong tat ca cac budc thi ta tién hanh test mach bang cach ding

ddng hd VOM hoac dong hd dién tir dé kiém tra théng mach va céc thong s khac
cua mach in.

- Kiém tra duong in nguén dién trén mach.

- Kiém tra linh kién cua mach in da duoc han.

- Kiém tra va test hoat dong caa mach.
Hoan thién mach va dua vao hoat dong.

151



BAI 6: CHE TAO MACH IN
Gioi thiéu:

Sinh vién can duoc trang bi kién thic vé thiét ké mach dé tu thuc hanh
thiét ké va hoan chinh mét sé mach dién théng dung bang phuong phap bang tay.
Viéc thiét ké va ché tao mach in can sinh vién nam bat duoc ki thuat han linh kién
va khéi luong kién thire twong ddi 16n vé cac linh kién dién ta: dién tro, tu dién...va
mot s6 IC: 555, CD4017, MSC51,...Vi vay,thiét ké va ché tao mach in 1a su téng
hop kién thic caa sinh vién vé dién tir,diéu nay gitp nguoi day c6 co sé dé danh
gia nang luc cua sinh vién trong qua trinh hoc.

Muc tiéu:
- Ché tao duoc cac mach in ciia cac mach dién tir don gian dat yéu cau ky thuat..
- Ren luyén tinh ty mi, chinh xac, an toan va vé sinh cdng nghiép

1. Chuan bj thiét bi vat tu.

- Board d6ng hay con goi la mach in, phim dong...

- Testboard.

- Thudc rira sat 2 clorua (Fe2CI3).

- Mach in d3 duoc in san trén giay.

- Bt 16ng dau.

- Ban ui.

- Cua.

- DUng khoan tay cho dé khoan.

- Axeton hoac cén.

- Thudce ké.

- Khay nhua dung dé rira Board dong.
.2. Cac budc ché tao
2.1. V& bing tay

< Bit dau.

Sau khi di c6 mach in thiét ké trén cac phan mém vé mach thi ta s& duwa vao d6
dé v& mach 1én phdi PCB. Béi véi cac board mach cd nhitng linh kién nhiéu hon 2
chan, thi khi 1am mach ta phai Mirror mach dién, bang cach ding phan mém in 40
dé in ra file .pdf. Cac tly chon khi in ding phan mém Orcad Layout (xem hinh
2.4).
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Print/Plot

— Print{Plot Format ~PrintfPlot Settings
\

Title: ILMEEE X Shift: ||] \

" DXF Y Shift: ||]

 Print Manager .

¥ Keep Drill Holes Open ¥ Center on Page v Mirror

[” Print/Plot Current Yiew Scale Hatio: |1_ To: |1_

¥ Force Black & White Rotation[CCW]

[ Print{Plot To File |7F 0 30 C180 C 270
File Name: Im555.prn

oK Help Cancel
Hinh 2.4
Sau d6, dung phan mém in a0 Microsoft Office dé tao file .pdf (xem
hinh 2.5)
General I
— Select Printer
‘1..'_ - -
BE & & >
Add Printer doPDF w7 HP Lazerlet Microsoft Snagit 10
P1005 Office
Status: Ready [T Frinttafle  Preferences |
Location:
C{::m:t: Find Printer... |
— Page Range
LO.Y | Number of copies: [1 —
" Selection € Current Page
" Pages I [T Collate
LRk
Prnt Cance! |
Hinh 2.5
Két qua hinh 2.6
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Hinh 2.6
Pau tién ching ta can st dung mot ban Testboard dé danh ddu cac diém s&
khoan mach vi né c6 san 16 ¢ dinh dé chung ta danh dau chuan khoang cach, dam
bao gan vira linh kién (nhat 1a 1C) ( xem hinh 2.7).

”

o

Hinh 2.7 Testboard
Pit ¢6 dinh PCB ludi 1én phdi PCB can vé mach (xem hinh 2.8).
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hinh 2.8

Dung bt 16ng dé chdm 13 xac dinh tai nhitng vi tri caa linh kién can thiét ang
véi vi tri 15 cuaa testbord (xem hinh 2.9).
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Hinh 2.10 Bt 16ng dau
Pé danh dau céac chan linh kién mét cach chinh xac, ta dwa vao so' do mach in
da Mirror, tranh truong hop dat cac linh kién gan nhau vi c6 thé gay ra I8i linh kién
chdng Ién nhau. Hinh 2.11 1a két qua sau khi dwgc danh dau.

155



Hinh 2.11
Sau khi da dinh vi cac chan linh kién, ta dung but 16ng dau vé cac chan linh
kién theo hinh 2.12 dudi day.

r

Hinh 2.12

Tiép theo, ta ding thudc k& dé vé cac duong day dan dé ndi cac chan linh kién
can noi theo so do mach dién xem hinh 2.13.
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Hinh 2.13 mach sau khi vé
Sau khi hoan thanh cong doan cham, v&, ké thi kiém tra lai theo so dd tao ra tir
phan mém (di nhéc ¢ trén), néu chd nao sai can dung béng gon (hay dung vé sinh
tai miii ) tim con hoic axeton dé tay va vé lai hinh 2.14.

Hinh 2.14 con hoic axeton
- Bay gio ching ta ngdm PCB vao dung dich Fe,Cl; (dung bét sit pha véi
nuéc) . Chi y vira ngam vira ldc cho téce do tan 16p ma dong dién ra nhanh hon  (
xem hinh 2.15).
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Hinh 2.15. Rtra mach bang Fe,Cl;
Mach sau khi da rira hét 16p dong hinh 2.16.

.
Hinh 2.16. Mach in sau khi ria
Phan mach in 12 16p ddng khéng bi hoa tan nam dudi 16p muc ma ta da vé.
Tiép theo dung axeton hoac con. Tam axeton vao bdng gon va lau mach cho sach
l6p muc. Cubi cung chung ta dung khoan dé khoan 156 mach, han linh kién va test
bord mach xem hinh 2.14.
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Hinh 2.17

2.2.2. Lam mach in bang phwong phap i

- Phwong phap nay la dang mach d3 duoc in san trén gidy, sau d6 dat 1én phim
d6ng va dung ban ui dé ui, lac nay do tac dung nhiét lam nong chay muc in trén
gidy va dinh vao phim dong.
Tao file in (xem hinh 2.23)

Dung cac phan mém vé mach dé vé mach in nhu Orcad, Proteus...sau khi v&
mach xong ta dem di in ra gidy.

Hinh 2.23. File layout dung dé in mach
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- Cat phan mach in trén giy cho sat kich thugc can lam.

- Cat mot tAm board dong bang véi kich thuégc trén.

- Up phan giay phia muc dé 1én mit ddng. Lam sao cho vira vin, ding cha qua
cha lai. Dé ca hai Ién mot tim gd phang hay vat gi khac dé lam dé.

- Ban i cam dién va ¢é mac ndng cao nhat.

- it ban ui de 1én 16p gidy va tim dong ban ndy. D& manh va ¢ dinh tai chd
trong khoang 30 gidy cho 16p keo trong muc in chay ra va bam dinh vao mat dong.

- Miét ban ui déu trén dién tich board dé dam bao tit ca muc in déu bi néng
chay. Thoi gian con tiy vao kich thuéc board, do ndng va luc miét xem hinh 2.19.

- Bé board chd thoang cho ngudi di hoan toan.

Hinh 2.19. Dung ban 13 dé ti mach
G& 6p gidy in (hinh 2.20)
- Pha mét thau nudc xa phong da dé ngadm pha toan bo board.
- B6 board vao ngam khoang 20 phut.
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Hinh 2.20 Ngdm mach trong xa phong

- L4y board ra. Llc nay Iép gidy s& bi phan hiy va tréc ra xem hinh 2.21.

i

Hinh 2.21 Mach sau khi ngam xa phong ,
- dung tay go nhe 16p giay cho dén khi giay trén bé mat mach in hét sach xem
hinh 2.22.
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Hinh 2.22 Mach sau khi g& gidy

Do trong qua trinh g& va i ¢6 nhiéu chd mach bi xudc khong ¢6 muc nén ta
dung but 16ng dau t6 lai nhitng chd nao khdng c6 muc dé khi lam xong mach
khong bi rd hay bi dirt mach.
Rira mach in (xem hinh 2.23)

Dung thudc rira pha véi nude. Sau khi pha xong thi ta cho mach in vao dung
dich nay sau do lic déu cho mach in bi dn hét I6p déni khdng can thiét ra.

>,

S

A -

‘ , Hir)h 2.23 Rua mach in 7 ,
Khi 16p dong bi an heét, ta lay ra rua sach bang nude va dé cho khd hodc say
khd, dung giay nham nhuyeén cha I6p muc in trén board cho sach xem hinh 2.24.

162



Hinh 2.24. Mach sau khi rira Fe,Cls

Khoan mach in:
Dung khoan tay dé khoan (c6 thé dung khoan may) véi cac linh kién thuong
nhu tré, tu, 1C thi ta dang mai 0.8mm con ddi véi IC 78xx, triac... thu ta dang mii

1.2mm...hinh 2.25
b |

Hinh 2.25 mach in di dwoc khoan 16
Buwoc 6: Han linh kién va test mach.

sau khi 1am xong tat ca cac budc thi ta tién hanh han linh kién va test mach.
2.3. Hoan thign mgch in

Sau khi v& hoan chinh so @6 mach in trén gidy, ching ta budc sang giai doan
thuc hién mach in. Trinh tu thuc hién tién hanh theo cac budc sau:
Bwéc 1: Dung gidy nhdm nhuyén danh sach lép oxit héa dang bam trén tim mach
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in (phia c6 trang 16p dong), truéc khi v& cac duong mach.
Buwéc 2: Tao dudng mach in trén mat dong c6 cac phuong phap sau:

- In mach in d& v& ra gidy dé in lua hoic ép nhiét dé tao mach in trén
ddng.

- Dung Viét 16ng c6 dung moi acetone dé vé ndi cac duong mach trén mat
ddng (dua theo cac diém pointou vira dinh vi va so &6 mach d& vé truée trén gidy).
Trong khi vé& ta chd y, c6 hai phuong phap dé vé& diém pad han trén mach in.
Diém pad han cd thé vé theo hinh tron hoic hinh vuéng. Thong thuong diém pad
tron d& thuc hién nhung lai kém tinh my thuat hon diém pad vudng.Mudn thuc
hién diém pad vudng, ta c6 thé ding viét t6 rong (quanh vi tri can tao diém pad
vudng), sau d6 ding dau mii dao nhon va thudc ké tia bot muc dé duy tri mot
ving muc bam hinh vuéng cho diém pad can thuc hién. Cong viéc nay doi hoi
nhiéu thoi gian va sy ti mi khi thuc hién.

- Sau khi d4 tao cac dudng mach trén mat dong cua mach in, ta quan sat xem

c6 vi tri ndo bj v& khong lién nét, do dam cua cac duong phai déu nhau, dong thoi
khong bo sét duong mach nao ca. Trong truong hop can thiét, sinh vién phai cho
cho muc khé han roi dé lai mot 1an nira.
Bwéc 3: Sau khi vé hoan chinh, sinh vién cho khd mdéi mang mach in nhung
vao thubc tay. Hoa chat tay s& an mon I6p dong tai cac vi tri khdng bam muc va sé
dé nguyén 16p dong tai cac vi tri dugc bao phu bang cac duong vé muc. Khi
nhing mach in trong thubc tay, muén phan tng hoa hoc xay ra nhanh, can thuc
hién céc thao tac sau dé tang toc do phan tng:

- Lac tm mach trong chau thudc.

- Nén dat chau thudc tay noi c6 anh sang mat troi dé tang cuong téc do phan
ung nho hiéu ttng quang.

- Néu thuéc tdy dugc nung néng khoang 50°C thi thai gian tiy s& nhanh hon
khi thudc tay c6 nhiét do thap (bang nhiét d6 mai truong).

Buwéc 4: Sau khi tdy xong céc phan dong khéng can thiét, nén ngdm mach vao
trong nudc 13 va dung gidy nham nhuy@n cha sach cac duong muc da vé. Cong viéc
s& cham dut khi cac duong mach dugc danh bong va sang.

Trudc khi ding nhya théng long phu bao vé 16p dong, ta ding khoan (duong
kinh lugi khoan khoang 0,8 -1mm) dé khoan cac 156 ghim linh kién. Trong mot vai
truong hop, ta c6 thé dung may dap bam I3 thay vi khoan. Tuy nhién, 15 dap khdng
tron va khi dap dé 1am mé 16p bakelite nhung téc do thi cong nhanh hon, va dé thao
tac hon phuong phap khoan.

Buoérc 5:

Sau khi khoan (hay dap) 16 xong, can danh so lai mét 1an mach in (phia c6 cac
duong dong) bang gidy nhdm nhuyén, 1am sach 16p oxit hoa lan cudi réi mai
nhing tdm mach vao dung dich nhyua théng pha véi xang va dau lira. Khi nhing
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xong mach, dé rao va phoi khé 16p son pha rdi méi han linh kién 1én mach.

Chon mili khoan phu hop véi 16 chan cdm khong duoc chon to qué s& lam mat
hét phan bao cua 16 va khoan can than tranh rach mach. Khi cang ta da khoan hét
cac 16 khoan rdi di rira lai toan b mach cho sach. Pau tién dung axeton dé rira sach
|6p muc bam 1én phip dong. Khi d6 dé lai dudng mach dep va sang.

Khi d3 loai bo hét 16p muc thi phai bao vé 16p dong dé tranh bi oxy hoa. Bang
cach quét mot 1op méng nhua thong pha san.

Hoan thanh:

- Khoan céc 156 chan linh kién.

- Pha dung dich bao vé: nhya thong hoa tan trong xang.
- DUng chéi quét dung dich nhua thdng 18n mat dong.
- Pem phoi cho dén khi bé mat khd hoan toan.
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