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M¢& dau
ORCAD la mét céng cu thiét k& mach dién t&r don gian va phd bién. Ciing c6 rat nhiéu phan mém thiét ké
mach dién tl&r khac, tuy nhién, téi chon s&r dung phan mém nay, vi bd céng cu nay dugc dénh gia |a kha
manh.
Céc thu vién linh kién cia ORCAD c6 thé coi la manh nhat cho dén nay, va hau hét cac nha san xuét linh
kién dién tlr déu cung cap cac add-in thu vién linh kién cho ORCAD.

D3 c6 rat nhiéu sach hudng dan sir dung ORCAD bang hinh, tuy nhién gia sach khd cao va thuc chat
ORCAD khong cé gi la phirc tap, vi vay, t6i mudn thuc hién tai liéu hwéng dan nay mot cach don gian, dé
cung cap mién phi cho sinh vién. Thanh thyc ma noi, cac sach du cé hudng dan ti mi téi dau, thi cling
khong thé gilip cac ban sinh vién ndm bat toan b6 cac chirc ndng cia ORCAD, ma chii yéu, cac ban thuyc
hanh nhiéu, may mo nhiéu, va hdi han nhiéu, cac ban sé tim hiéu va ndm bt vé ORCAD rat dé dang.

Trong tai liéu hwdng dan nay, chung toi sé di tirng budc don gian, dé cac ban cé thé thuc hien mot mach
nguyén ly bang ORCAD, sau d6 huwéng dan cac ban tirng budc dé xuat ra thanh mach in, chay mach in,
diéu chinh mach in, cudi cung la viéc lam mét mach in dién tl tai nha nhu thé nao.

Tai liéu nay duworc chia lam 5 phan:
-Phan 1. Cai dat OrCAD 9.2
-Phan 2. Mét s6 thao tac dé v& mét mach nguyén ly véi ORCAD dung CAPTURE

-Phan 3. Cach chuyén tir mach nguyén ly sang mach in va cac thao tac trén LAYOUT PLUS
-Phan 4. S dung cdng cu Pspice A/D tich hop trong OrCAD dé md phong mach dién

-Phan5. M6t s6 mach dién tlr ly tha dé cédc ban nang cao kha nang v& mach cta minh
-Phan 5. Lam mach in 1 1&p tha céng

O day t6i chon st dung OrCAD 9.2 vi tinh phd bién ctia nd, thu vién kha day da, chiém it tai nguyén, it
16i, st dung rat 6n dinh. Hién tai dd c6 ban 16.5 nhung rat niang (10G tat ca sau khi cai dat), vdi lai viec
cai dat cling rat khé khan. K& tir ban 16.3 trd di Cadene da bd phan Layout ma thay vao dé |a PCB Editor,
vi vay tai liéu cla phan nay rat it ch yéu |a tai liéu tiéng anh. Nhung néu mudn trd thanh nha Design
PCB chuyén nghiép thi nén sir dung cai nay.

Cling phai néi thém rang day 13 tai liéu t6i bién soan dua trén nhitng kién thirc clia minh va trich dan
tham khao thém mot s8 tai liéu trén mang nén cé mot s6 doan cd thé trung vdi tai liéu cha céc tac gid
khac, t6i da c6 gang huwdng dan rat chi tiét va téng hop mot sb tai liéu dé cac ban cé thé ti€p can voi
phan mém OrCAD mdt cdch nhanh chéng.

Cac ban doc tham khao va cho y kién dé cuén ebook nay dugc hoan thién hon.Xin chan thanh cdm on!
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OrCAD 9.2 Protable : http://www.mediafire.com/download.php?00z6sx0i672el1lb
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Chuwong 1: Cai dat phan mém OrCAD 9.2

o

Dé cai dat OrCAD 9.2 ban thuc hién cac bwdc sau:

- Cho d7a CD cai d&t OrCAD vao mdy hodc cé thé chay truc ti€p trén 6 cirng:
- Nh&p chudt phai vao file setup.exe , chon Run as administrator nhu hinh dudi

==
@U-( » Computer » DATA(D:) » SOFT » SOFTDientu » OrCAD9.2 » caidat » orcad9.2 » 2|
File Edit View Tools Help
Organize v Open Bum New folder >~ [l @
i Name @ Date modified Type Size -
W Favorites o
)\ Orcad 14/00/201113:48  File folder
B Desktop .
. Rainbow 14/09/20111348  File folder
8 Downloads ) .
I\ Win_05 14/09/20111347  Filefolder
%] Recent Places , >
|, Win_nt File folder
i [ INST32LEX_ 20| Opes X_File 290 KB
3 Libraies S sSheloce ' Run as administrator b coiication 77K8
] Documents Troubleshoot compatibility R biication ders KB
o Music Scan selected files with AntiVir NinRAR archive 172KB
=| Pict S
a vld e 1) systhdr || Adatoarcdne. HOR File 5KB
RS B userl.cab B | AddtorSetuprar” NinRAR archive 940 kB
R Compress and email..
| _userl.hdr . HDOR File 8KB
18 Computer R Compressto "Setup.rar” and email
- 4| AUTORUN.INF . ; etup Information 1k
&, WINDOWS 7 (C) Restore previous versions
DATA (D) | DATATAG ITAG File 1KB
= o B datal.cab Send to » WinRAR archive 109,528 KB
s MEDIA (E)
> __| datal.hdr Cut HDR File 351 KB
& CD Drive (G) i ) o0
Hinstall.exe Copy Ppplication 880 KB A
. B lang.dat robe Document 23Ke 3
letw
= Heowe [ layoutin Create shortcut inary file 1k8
B Orcadd.2CKirar Delete NinRAR archive 123KB
B osdat Rename robe Document 1KkB
& setup.bmp e itmap image 162 KB
| €8] Setup.exe . pplication 72K8
4 SETUPINI 13/06/2000 15:20 Configuration sett... 1KB
] setupins 13/06/200000:38  INSFile 268 KB
L setup.lid 13/06/2000 15:20 LID File 1KB
[ Superpro.exe 13/06/2000 15:20 Application 19kB =
Setup.exe Date modified: 12/01/1999 18:42 Date created: 04/08/2011 1815
Application Size: 720 KB
T~ =3 E 00:00
% ~ 8
\w ) ® &) @ =2 ompmn
[ele =]
@U" ). » Computer » DATA(D:) » SOFT » SOFTDientu » OrCAD92 » caidat » orcad9.2 » o]

File Edit View Tools Help

Organize v Open Bum New folder 0l @
—— Name < Date modified Type Size -
'- ks Ju Orcad 14/09/2011 13:48 File folder

Des TP 5 J. Rainbow 14/09/20111348  File folder
.‘ Row" °:| ¢ L. Win_95 14/09/2011 13:47 File folder
5 it
A RECERERES Ji Win_nt File folder
T~ ] INST32LEX_ S i
4 Libraries 9 Ispeloee
5| Documents ‘m &
(%] _Setup.
& Musi =
2 Music B
() Pictures i L B g
) || _sysLhdr
Vid
S Bootias o rc a
userLhdr

™ C t =i
b ] AUTORUNINF Cad duct fami
&, WINDOWS 7 (C) ATATAG P . T a Cadence product family

DATA (D — 3

= @) B datal.cab

s MEDIA (E) datal.hdr

&3 CD Drive (G: =

& CDDrve (G) 57 Hinstall.exe N

lang.dat R O 1
€ Network B tong
[ layoutin
B Orcad9.2CKerar
B os.dat
& setup.bmp 13/06/20001520  Bitmap image 162KB
& Setup.exe 12/01/19991842  Application 72k8
4 SETUPINI 13/06/2000 15:20 Configuration sett, 1KB Setup
] setupins 13/06/20000038  INS File 268 KB ) )
; 5 o Drcad Release Setup is preparing the InstalShield(R)
|| setuplid 13/06/20001520 LD File 1KB Wizard which wil guide you through the rest of the
[ Superpro.exe 13/06/200015:20  Application 19K8 = setupprocess. Please wait =
Setup.exe Date modified: 12/01/1999 18:42 Date created: 04/08/2011 18:15
Application Size: 720 KB
T—~ s 4

© M o €
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- Doi vai gidy chung ta s& thay hop thoai xuat hién nhu hinh dwéi va yéu cau ching ta nén tat hét
cac chuong trinh diét virut,, néu khong thi trong qua trinh cai dit c6 thé xay ra vai 16i khong
mong mudn. Click vao OK dé ti€p tuc thuc hién cdng viéc cai dat.

€ Orcad Family Release 9.2 Setup

Warning ==

§\ We advise you to tum off any virus detection programs while running
this installation. Antivirus programs can cause this installation to fail.

—

- M6t hdp thoai mdi hién ra, chon Next dé tiép tuc:

Welcome

] Welcome to the Orcad Family Release 9.2 Setup
J program. This program will install Orcad Family
-~ Release 9.2 products on your computer.

It is strongly recommended that you exit all Windows programs
before running this Setup program.

Click Cancel to quit Setup and then close any programs you
have running. Click Next to continue with the Setup program.

WARNING: This program is protected by copyright law and
international treaties.

Unauthorized reproduction or distribution of this program, or any
portion of it, may result in severe civil and ciP!8-UNoenalties, and
will be prosecuted to the masimum extent p ¥ ¥ under law.

Next > | Cancel
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Chon Yes trong hop thoai Software License Agreement:

[ Please read the following License Agreement. Press the PAGE DOWN key to see
the rest of the agreement.

[ICADENCE DESIGN SYSTEMS, INC. -
SOFTWARE LICENSE AGREEMENT B

THIS SOFTWARE LICENSE AGREEMENT ["AGREEMENT") IS & LEGAL DOCUMENT
BETWEEN YOU AND CADENCE DESIGN SYSTEMS, INC. ["CADENCE"). PLEASE
READ THIS AGREEMENT CAREFULLY BEFORE INSTALLING YOUR CADENCE
SOFTWARE ("SOFTWARE"). BY USING THE SOFTWARE, YOU [EITHER AN
INDIVIDUAL OR A BUSINESS ENTITY)AGREE TO BE BOUND BY THE TERMS OF
THIS AGREEMENT. IFYOU DO NOT WANT TO BE EOUND BY THE TERMS OF
THIS AGREEMENT, CADENCE IS UNWILLING TO LICENSE THE SOFTWARE TO
YOU, INWHICH EVENT YOU MUST PROMPTLY RETURN THE SOFTWARE AND
ALL ACCOMPANYING ITEMS (INCLUDING MANUALS, BINDERS OR OTHER
CONTAINERS AND ANY OTHER PRINTED MATERIALS)WITHIN 30 DAYS. BY
CLICKING "Yes" BELOW AND BY USING THE SOFTWARE, YOU ACKNOWLEDGE

Do you accept all the items of the preceding License Agreement? |f you choose No,
Setup will close. You must accept this agreement to continue.

< Back YET'I I No |

Software License Agreement @

Chon Next dé tiép tuc trong hdp thoai tiép theo:

Licensing

@ Standalone Installation Options

Choose from the following licensing options:

@ Standalone Licensing

" Network Licensing

< Back N Cancel I < Back I_'\“j

@ |nstall Products on Standalone Computer

¢ Update Licensing on Standalone Computer

Choose from the following standalone installation options:

Cancel

==

& hop thoai tiép theo yéu ban nhap key codec 1a AB EF G H1J K ( Enter xudng dong sau mdi ki

tu) chon Next va nhap 17 chir s6 1 & hdp thoai tiép theo nhu hinh dudi. Next dé tiép tuc
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Huwéng dan st dung phan mém thiét ké mach dién tr OrCAD

Chuwong 1. Cai dat OrCAD

Key Codes

Enter the Key Codes for the products you have purchased in
the edit box below [one code per line).

AT IoTMMmMmI

Press F1 for Help.

< Back I N¢ ‘I I

Cancel

Authorization Codes

Setup requires Authorization Codes for the following products:

A Capture -
B Capture CIS

E Layout

F Layout Plus

G Layout Eng Ed
H PSpice -

Enter the Authorization Codes in the edit box below [one code per line).
If you do not have Authorization Codes, press the "Get Authorization Codes™
button to get your Authorization Codes.

[Lm

1111111111111 .

Press F1 for Help.

Get Authorization Codes < Back N 3 Cancel

- Nhéap thong tin cla ban vao phan Name va Company. Next dé tiép tuc. Chon Yes & clra sé tiép

theo:

User Information Confirmation

Please enter your name and the hame of the company for whom
you work.

Nare: |NGUYEN Ha,

Company:  [PTIT HCM|

Cancel I

< Back I N:ii I

| 'User Information Confirmation

You have provided the following registration information:
NGUYEN Ha
PTIT HCM

Name:

Company:

Is this registration information correct?

Yes MNo

- & hop thoai tiép theo, c6 2 tuy chon: Typical néu cai dat cac thanh phan chung clia OrCAD,
Custom dé setup cac (rng dung can dung. Chon Next dé tiép tuc

Setup Types

Choose the setup type and the destination directory.

Important notes for users of Cadence Allegro or SPECCTRA
products: The preferred folder to install your Orcad Release 9.2
software is \Cadence if you intend to share design data with
Cadence &llegro or SPECCTRA products on this system.

Press F1 for more detail.

& Typical Program will be installed with the most common
options. Recommended for most users.
" Custom You may choose the options you want ta install.

Recommended for advanced users.

- Destination Folder -
‘ C:\Program Files\Orcad

Browse... ‘

Setup will add program icons to the Program Folder listed below.
‘You may type a new folder name, or select one from the existing
Folders list. Click Next to continue.

Select Program Folder

Program Folders:
Orcad Family Release 9.2

Existing Folders:

Administrative Tools

ASUS Utility

Avira

BatteryCare

Cadence License Manager

CaDopia b4

Cancel

< Back I Next )"ri ‘»_I
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Huwéng dan st dung phan mém thiét ké mach dién tir OrCAD Chwong 1. Cai dat OrCAD

- Qua trinh cai dat bat dau,

4 Orcad Family Release 9.2 Setup fola ==

i The world’s most popular schematic

i capture program. Intuitive interface and
Orcad Capture : R o you need to design your
i ideas faster and in a more informed way.

« ent Information Systems (CIS):
Part data you need

- www.spincircuit.com:
Thousands of new parts online

. Orcad Layout:
Powerful PC board layout on your desktop

. PSpice and www.PSpice.com:
The world standard for analog simulation

Cadence Product File Transfer

chprogram files\orcad\pspice\psp_wobj.dll

- Chon Yes & 2 hop thoai tiép theo

File Extension Registration 3 File Extension Registration X4

. - - Y e . Thefollowing file types are currently registered to applications other
The following file types are currently registered to applications other we than the products you are installing:

than t_he products you are |r_15ta|||ng: ’ ) cfg, drc, edn, exp, flp, map, net, pld, rpt, swp, upd, v, vhd, xrf.

dsn, lib, olb, sch, chm, stl, cir, dat, net, out, sim.
These file types should be registered to enable drag-and-drop and
These file types must be registered for certain operations to work double-click operations in Windows Explorer to work properly with the
properly within the installed products. installed tools. Other tool operations will not be affected if these file
types are left as they are.

Would you like to override the current settings? : ; :
Would you like to override the current settings?

Yes l No | = Yes | m

, i 3 Setup Complete
- Va cu6i cung nhan Finish dé hoan

~

tat.

Installation of program(s) has completed successfully. See the
Release Notes for last-minute information about this release.

V' Launch the internet browser to view the Release Notes.

[Shortcuts have been added to your 'Start' menu)

Click Finish to complete Setup.

| Finish I
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Huwéng dan st dung phan mém thiét k& mach dién tir OrCAD

Chwong 1. Cai dat OrCAD

Qua trinh cai d3t phan mém OrCAD 9.2 d3
xong. Nhung dirng véi mé phan mém lén, né
van chua chay dugrc, ta phai tién hanh Crack
da:

- Tim dén file PDXOrCAD.exe trong thu
muc Crack ctia CD

- Click chudt phai va chon thé Properties,
chuyén qua Tab Compatibility va chon
nhu hinh dudi  ( néu la win 7, con
win XP thi bo qua buéc nay ). Click
Appy dé hoan xac nhan

ﬂ PDXOrCAD.exe Properties

Genefal Compatibility éSecurity I Details | Previous Versions |

-

==l

If you have problems with this program and it worked comectly on
an earlier version of Windows, select the compatibility mode that
matches that earier version.

Help me choose the settings
Compatibility mode

[¥] Run this program in compatibility mode for:
Windows XP (Service Pack 3) v

Settings
[T] Run in 256 colors
[7] Run in 640 x 480 screen resolution
["] Disable visual themes
[ Disable desktop composition

[ Disable display scaling on high DP! settings

Privilege Level

[ fi Run this program as an administrator

Change settings for all users J

[ 0K H Cancel H A?Sly

)

- Xuét hién hép thoai cha phan mém Crack PDXOrCAD

- Chon dudng dan dén thu muc d3 cai dit OrCAD, & day toi cailén 6 C cé dudng dan la
C:\Programm Files\Orcad\. Nhap chon Apply dé thyc hién. Néu xuat hién dong théng béo “
Fixed Patch — Success: All patches applied “ nhu hinh thi qua trinh cai Crack d& thanh céng, néu
xuat hién thong bao 16i thi hay kiém tra lai cac budc trén xem da ding chua.

) OrCAD 0.2 [E=3EeR

Be sure your programm is hot running at the moment.

If the path above is filled and it's your correct Installpath
then just press ‘Apply' to patch the program,

otherwise show me the the correct path before.

Directory ogram Files\Orcad'

Fized Patch finished - Success: &ll pathes appl

i) OrCAD va.2 E=R(ECRF<3
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Huwéng dan st dung phan mém thiét ké mach dién tr OrCAD Chwong 1. Cai dat OrCAD

Vay |a d3 cai hoan tat cai dit phan mém OrCAD 9.2 ( Luvu y: Mbi phién ban cé6 mot cach cai dat va Crack
khac nhau ). Khai dong chwong trinh OrCAD [én va kham pha.

Capture
File View Edit Options Window Help

olslal & sm@ ole— = alalsle] vl 5| 5 2

Capture

-~ T @0
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Huwéng dan st dung phan mém thiét k& mach dién tir OrCAD Chwong 2. OrCAD Capture

Chwong 2: V& mach nguyén ly bang OrCAD Capture
2.1 Téng quan vé OrCAD Capture

OrCAD Capture la phdn mém v& mach nguyén ly rdt manh , véi thu vién phong phu, thao tac don gian,
dé chinh sita va tim kiém.

Trong phan nay t6i sé hudng dan khai quat d& moi nguoi cé thé ti€p can va st dung phan mém nay. T
khai ddong , tao mot ban thiét ké, |8y linh kién, thay déi thong sé linh kién, di day, hoan thanh mach
nguyén li d&n viéc tao thu vién linh kién ca nhan dé tién cho viéc sir dung vé sau.

2.2 V& mach nguyén ly bang OrCAD Capture

2.2.1 Khé&i ddng OrCAD Capture

Khai déng OrCAD vé&i chuong trinh Capture( hodc Capture Cis ):

C1. Start -> AllPrograms-> Orcad Family Release 9.2 -> Capture ( Capture Cis )
C2. Click vao biéu tuqng@ trén man hinh Desktop

CaptOreCIS

Man hinh 1am viéc cia Capture nhu sau:

e ~

[&] Orcad Capture - [Session Log] =]

D File View Edit Options Window Help - || & X
o(l@] & 4[n[ef ol =1 slalale] vl
I . R T e

l ~

I
<« » >
Ready Session Log
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Huwéng dan st dung phan mém thiét ké mach dién tr OrCAD

Chwong 2. OrCAD Capture

2.2.2 Tao mot Project méi

2.2.2.1 Tao Project méi:

DE tao mot project ban cé thé Iam nhu sau:

e  Chon menu File -> New -> Project.

| View Edit Options Window Help

Ri(Fie

I___

New 4 | Project...
Open 4 Design
Save Ctrl+S i
Save As... XL Erie
Text File

e Hodc chon nut Iénh Create document .:Eil

Hop thoai New project hién ra, nhap tén project trong phan Name ( Theo tdi méi 1 Project ban nén luu

vao 1 thu muyc riéng vi trong orcad 1 project c6 thé tao ra rat nhiéu file )va dwong dan dén vj tri lvu
project trong phan Location

Nguyén Ngoc Ha. Email: hanguyen92205@gmail.com
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Huwéng dan st dung phan mém thiét ké mach dién tr OrCAD Chwong 2. OrCAD Capture

Click vao nut Browse dé chon duwdng dan cho project

Né&u mudn tao mdt thu muc con dé chira cac file trong project clia ban, nhap chudt vao Create Dir...

Nhap tén thu muc muén tao vao phan Name trong hdp thoai Create Directory. OK dé xic nhan

I

b,

mach dieu chinh toc do dong cd

DAAELECTRONICS\ORCAD\PROJECT \mach dieu chinh do sa

Man hinh cia OrCAD Capture nhu sau:

Nguyén Ngoc Ha. Email: hanguyen92205@gmail.com 19
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Huwéng dan st dung phan mém thiét k& mach dién tir OrCAD | Chwong 2. OrCAD Capture

~

[&] Orcad Capture - [/ - (SCHEMATIC1 : PAGE1)] o |[@] =]
@ File Edit View Place Macro Accessories Options Window Help & | X
0||d| & 7] BRI G

|

[«]

2.2.2.2 Thiét 13p kich thuéc va cai dat ban dau cho ban vé:

Khi bat dau vé mot Schematic ching ta

Preferences

nén chon menu Options -> Preference
dat cdc thudc tinh tuy chon riéng chi
ngudi thiét k& vé mau sic hién thj cla
Wire, Pin ...toa d6 lwdi vé trong trang
thiét ké. Hop thoai Preferences nhu
sau:

-Chon |&p Color/Print: hién cic gam
mau dé gan cho tirng d6i twgng trong
trang so d6 mach nguyén li nhuw: mau
nén cla background, pin linh kién, tén
linh kién, bus, dwdng két néi cac thanh

Colors/Print | Grid Display | Pan and Zoom | Select | Miscelaneous | Text Editor |

Print Prnt

v Il eecicarn  ~ [

v [l HeeachicaiPot v [ P Name

~ I Vot

F/'-Puwer

4  EEact
[ i

Print

v I A=
[ Joctaond

[ Beo =k v [ e Port Tex

2 B v [ Juncton

I~ [ Connection Square v [ No Connect

~ [ 02y Proeety v [ Offpa0e Connector

[ ORC Marker

«

i

~ [ He=ctical Bock v [ Pat Reference

v Il e BockName  © [P vae

v -mmem v -Text

2 [ ~ [ e B

~ [l P> eoov Rectange v [ Tte Tex

~ -
UseDefau!tsl

phan, lugi v&, gid tri linh kién, text, ...

N oK | Cancel |  Hep |
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Huwéng dan st dung phan mém thiét ké mach dién tr OrCAD | Chwong 2. OrCAD Capture

-Chon |&p Grid Display: Hién/
khong hién 6 luéi duoc thé
hién bang nhitng dau cham
trong céc trang thiét ké hoic
stra d6i linh kién. Muc dich
cla lwdi la gidp chdng ta dat
linh kién & sdp x&p so cho hop
li & chinh xdc nhat

-Chon Iép Pan and Zoom:
hién khung thoai chira cac gia
tri dé thay déi ti |é thu phdng
hay thu nhd céc déi tuwong
trong trang thiét ké so do
mach.

Preferences

Colors/Print  Grid Display | Pan and Zoom | Select | Miscetlaneous | Text Editor |

Nguyén Ngoc Ha. Email: hanguyen92205@gmail.com 21
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Huwéng dan st dung phan mém thiét ké mach dién tr OrCAD | Chwong 2. OrCAD Capture

-Chon |&p Select: hién thj khung
thoai lién quan dén viéc lya chon
céc thanh phan trong trang so do
nguyén ly.

e

Colors/Print | Grd Display | Pan and Zoom Select | Misoetaneous | Text Editor |

-L&p Miscellaneous: chira nhitng
thanh phan ho tro cho viéc gan céc
thudc tinh cac d6i twong trong trang
thiét ké. Ngoai ra nd con cé chirc
ndng rat quan trong la ty dong hién
thi s6 thir tu cda loai linh kién duwoc
ldy ra ( Automatic reference placed
part ) & bat tay chéo véi Layout ( thé
Intertool Communication ) rat hiru
dung trong viéc sap dat cac footprint
linh kién tuy thich cla ngudi thiét ké
nham tranh treong hop céc linh kién
sap xé&p khong theo y mudn. Chirc
nang nay chi cé tac dung khi mé ca
Capture & Layout va x{r ly cing chung
thiét ké.
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Chon menu Options > Design Templace... d& gan cac tham s méc dinh cho

ban thiét ké & cac trang so d6 nguyén |i mdi. Nhirng gia tri dwoc gan theo e
kf:ung th:?\m s<.) nay khéng anh hll.rdnﬂg c?en n’hu’ng jci’net I‘<e 'cﬁua rj'\ach filen7cu. Tal | Resign Template...
hop thoai Design Template ta cé thé tuy chinh thién thij kiéu ki ty, size cua cac W

ki tw hién thi tén, gia tri , ... cta linh kién. Ngoai ra chiing ta c6 thé dit téncia Product Configuration...

thiét k&, size cla thiét k&, don vi do,...
besign eovists S

Fonts | Tite Block | Page Size | Grid Reference | Hierarchy | SDT Compatibiity |

~ ||~

H§i§2i§

~

HHHHHHHH

Ok | Cancel Hep | | 0K | Cancel Help
Chon font hién thj kiéu ky tu thiét 1ap kich thudc ban vé
beign ferp

Fonts | Tite Block | Page Sze Grd Reference | Hierarchy | SDT Compatiiiy |
Fonts Tite Block | Page Size | Grid Reference | Hierarchy | SDT Compativiy |

Fonts | Tite Block | Page Sze | Grid Reference | Hierarchy SDT Compatbity |

[k ]| cames | heo |

|6TH PART FIELD
|7TH PART FIELD
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2.2.2.3 Céc d6i twong 1am viéc

@ File Edit View Place Macro Accessories Options Window Help

. o|=|a| & | [scn ol el vlsv@|e|=] 5] 5 el
Thanh céng cu = z i 5 w : :

'—;“ Chon d6i twong
= Thu vién linh kién
il Chay day

El bat nhan dwong mach

1 Vé duwong ndi bus

4 v o N
_| bat diém noi

;i; N&i v&i dwong bus

ﬁ Diém khong ndi
2.2.3 Cac phim tat va tir khéa trong OrCAD Capture
2.2.3.1 Phim tét:

Viéc s dung cac phim tat s& gilp cho thao tac clia ching ta dwgc nhanh hon, va trong tai liéu nay téi
cht y&u huédng dan bang cac phim tat

Phim Chuirc nang Phim Chirc nang
R Xoay linh kién w N&i cdc duwong mach
| Phdng to man hinh (o) Thu nhé man hinh
P Ly linh kién N Panh nhin
J Tao diém ndi B Vé dudng bus
T Thém van ban cho ban vé X Danh dau chan linh kién ko str dung
F L4y cdc khdi ngudn G L4y cic khdi mass, néi dat
Y V& khaéi chit nhat ESC Thoat ché d6 dang chon
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2.2.3.2 Tir khéa tim kiém nhanh linh kién

DE thao tac dugc nhanh va 13y linh kién chinh xac thi ban phai nhé tén cda cac linh kién, & day toi chi
néu mét sé tir khda dwoc sir dung nhiéu

Ki hiéu Tén goi Ki hiéu Tén goi Ki hiéu Tén goi
R Dién tro RESISTOR VAR | Bién tr& CAP Tu dién
CAP NP Tu khong phan cyc RELAY Ro le LED beén led
FUSE Cau chi DIODE pi 6t DIODE ZENER Di 6t 6n ap
NPN Transistor nguoc PNP Transistor thuan | CRYSTAL Thach anh
BRIDGE Cau diode sSw NGt nhan HEADR Chan cdm

Khi lam viéc véi OrCAD céc ban chu y 13 phai tit cac trinh g& tiéng viét di thi méi sir dung dugc cac phim
tat, va tranh 16i khi s& dung cac phim tat, don gian 13 phan mém né khong biét tiéng Viét.

2.2.4 V@ so’ d6 nguyén ly

Muén vé& dugc mach nguyén ly thi cdc ban phai cé so d6 nguyén ly d6 & 1 t& gidy hay & trong dau ban
réi. Ban phai biét la s&r dung nhirng linh kién nao.

2.2.4.1 Tim ki€m va chon linh kién

Dé |3y linh kién ra ban nhan phim P ( ho&c Shift + P hodc chon Place Part 3I). 1 clra s6 hién ra nhu sau :

Place Part @
l'fa":
Cancel I
Part List:
Add Library... |
Remove Library |
Part Search... I
Help I
Libraries: Graphic
Design Cache: ‘o
‘& |
Packaaing
Parts per Pkag: 1
Type:
Nguyén Ngoc Ha. Email: hanguyen92205@gmail.com 25
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o khung Part cho phép chiing ta goi ra cac linh kién, vay linh kién duoc 18y & dau? linh kién duoc ldy &
Libraries. Nhung ching ta dang thay Libraries trong tron thé kia thi 1y 1am sao dwoc linh kién? Vay ta
phai Add library s& hién ra 1 clra s6 nhu sau :

==
|« &k B

Browse File

Lookin: | Jy Library

Name Date modified 2
.. Oldlibs 04/08/2011 18:17 (4
1. PSpice % 04/08/2011 18:18
E| Amplifier 24/04/2000 16:45
] Arithmetic Type: OrCAD Capture Component Information
8 ATOD Size: 366 KB
< m Date modified: 24/04/2000 16:45
Flename: |

Files of type: | Capture Library(*.olb)
I~ Open as read-only

Theo tdi thi nén Add tat ca cac thu vién vao. Vi mbi 1 thu vién chira cac linh kién khac nhau ma ta khong

Place Part
Part:

Part List:

it

Cancel

08 PIN/ASSEMBLY
08 PIN/ASSEMBLY
1/4M100210/M0T02

Add Library... ‘

-~

(4

Remove Library

1/4M100210/M0T02
1/4M1058210/M0TO2
1/4M108210/M0T02
1/4M10210/M0OTO2
1/4M10210/M0OTO2

1/4M11210/M0T02
1/4M11710MNOTN2

Part Search...

i il

Help

-~

Libraries:
WSI -
WSl

XRIK_MISC

KAK_MISC

KEK_MISC

XICOR

~ Graphic
'O (el
& o

- Packaging
Parts per Pkg: 1

®ICOR

ATaL

KUNIFIED |
ZETEX

ZILOG

4 [

thé& nh& duoc linh kién ndo nam trong thu vién nao. Thé 1a Add thu: vién xong
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Tu hdp thoai Libraries, cac ban chi chudt vao bat ky mot trong cac thu vién duoc add ( hodc Ctrl + A dé
chon tat ca thw vién ) thi danh sach cac linh kién trén clra s Part List s& xuat hién

Ban danh tén linh kién vao khung Part dé chon linh kién phu hgp véi mach nguyén ly
Nhap OK dé chon linh kién, lic d6 clra s6 nay s& mat di va linh kién dinh vao chudt cla ban

Chon vi tri thich hop va nhap chudt trai dé dat linh kién

(%] Orcad Capture - [/ - (SCHEMATICL : PAGEL)] o[ & ]
@ File Edit View Place Macro Accessories Options Window Help _Ex
D||E| 8| #|5|@| <|=| pobE 7] BR|R|& vr|i| v @5z
I : I 3 I .
= x
o T
L
N1
1
el
1
P$R
8
= <P
D1 —'
DIODE E
X
A~
- ‘%’ :—
= |
.}
(]
D]
1 5 &.
2
1] I 2l
: 0 items selected Scale=100% X=96.52 Y=99.06 4.
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Nhap chudt trai dé ti€p tuc dat linh kién vao cac vi tri khac, nhan ESC trén ban phim dé ngung viéc dat

linh kién
Chon va dat day du linh kién vao trang vé& trudc roi tién hanh di day ndi mach ED'I &
DIODE "

DE néi day ban nhip vao il bén thanh céng cu phai hodc s&r dung phim W
Nhap chudt vao linh kién va kéo dén vj tri khac néu mudn di chuyén ching

Cdc thao tac Rotate ( R ) dé xoay linh kién, Vertical ( V) dé It linh kién theo chiéu doc hodc Horizontal (
H ) dé 14t theo chiéu ngang

2.2.4.2 V& mach cu thé

DE cac ban dé hiéu thi ching ta sé& di vao vé mach cu thé, & day téi chon mach diéu chinh va 6n dinh toc
d6 doéng co. Mach nguyén ly nhu hinh dudi:

—///
STV &
J1 R1
"
— e
[ 0.1uF D2
220V
2 DIODE
—?—0 —:—0 W ot
R4 B2k Q3
- a1  SEIS T
l K 2Nz222
c2 R2
100F 5
12k J2
D4 .
1 DIODE 2
Y DONG CO
RS
100k =,
& -0
) Q2 SW2 RS
Shenrmn
S 220
R3
3,3k

Nguyén ly hoat déng ciia mach: Khi Ei(u_)ng co'_dou'ofc néi dén J1 quay s& cho ra dién dp cdm (rng dat vao chan sé
1 cla Triac. NEu dong c& bj gidm t&c d6 ( cd thé do tai ting 1én) |am V1 gidm, D2 s& dan dién tao dong kich
cho Triac. Dong dién qua triac tang 1én sé lam tang t6c d6 ddng co tang 1én nhu cli. NEu dong co bj tang téc
d6 ( co thé do tai gidm xudng ) 1am V1 ting, D2 bi phan cyc nguoc s& ngwng dan, giam dong dién cap cho
dong co, téc d6 dong co gidm xuéng nhu cii.
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Céc linh kién trong mach: 5 dién trd, 1 bién trd, 2 tu khéng phan cuc, 3 diode chinh lwu, 2 transistor
nguoc, 1 triac, 2 chan cdm, cong tac 3 cuc 1

Bay gi® quay trd lai clra s6 Place Part (
Shift + P ho3c P ). Lay ra 1 con trd nao
& khung Part ta gd vao R s& cé hinh
anh nhu sau

R/NFVICE

Place Part u
£
IH

. Cancel |

Part List: -
QZP100K/XTAL - Add Library... I
QZP10MEG/XTAL

QZPTMEG/XTAL Remave Library |
QZPCBRSTAXTAL

QZS100K/XTAL Part Search... |
QZS10MEG/AXTAL

QZSTMEG/XTAL 7

0Z532765/XTAL e —]

Libraries:

- Help

~ Graphic
* Normal
B Clciryy=i

R?
<Value>

~ Packaging
Parts per Pkg: 1

Type: Homogeneous

Enter dé |3y R. sau d6 R s& di theo chudt cla ta, nhap chudt vao 5 vi tri dé 13y 5 dién tré. Muén thoat dé

14y linh kién khac thi 4n ESC,hodc nhap chudt vao biéu tugng Select

Place Part | =
Part: oK l
Icon2

. Cancel |
VPartv List:
CON17/DEVICE - Add Library... l
CON17/CONNECTOR
CON18/DEVICE FRemave Library l
CON18/CONNECTOR b
CON184/DEVICE L' PatSearch... |
CON18A/CONNECTOR
CON19/DEVICE N
CON19/CONNECTOR
N2 /CONNFETOR X Hebp |
- Graphic
{* Normal J?
@ Ty
=i~
- Packaging — 2
Parts per Pka: 1 Val
, <VValue>
EEE l v I

Type: Homogeneous

5

selecttrdn thanh céng cu dé két thic.

DE chon chan cadm cho linh kién ta
cling lam tuong ty, & khung Part cac
ban g& CON2, sau dé nhap OK dé tr&
vé man hinh lam viéc.
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GO RESISTOR VAR & khung

Part dé 13y bién tré:

DE 13y tu dién khong phan
cuc chon CAP NP tai
khung Part clia thu vién
sau d6 OK dé tré vé man
hinh lam viéc

=5 |
|

RESISTOR V&R '

RESISTOR SIP 9HE/LAYOUT
RESISTOR TAPPED/DEVICE
RESISTOR TAPPED/LAYOUT Remove Library
RESISTOR TAPPED/PCBDEY

RESISTOR TAPPED/DISCRETE

RESISTOR TAPPED/DISCRETE

RESISTOR TAPPED/LAYOUT

RESISTOR TAPPED/PCBDEY
RESISTOR VAR /DEVICE m
RFSISTNR WaR A avniiT

Add Library.

R?

CAP NP '

CAP/DCLOCK2
CAP/DISCRETE

e
CAP/LIBRARYE

CAP/PSPICE

CAP 2X7/B5SEMBLY
CAP 2X7/ASSEMBLY

CAP NP/DEVICE i m
&P NP &YALIT

bl

Cc?
| <Value>

Nguyén Ngoc Ha. Email: hanguyen92205@gmail.com 30
Lép D10CQDTO1_N - Hoc vién Cong nghé BCVT Tp.HCM


mailto:hanguyen92205@gmail.com

Huwéng dan st dung phan mém thiét ké mach dién tr OrCAD

Chwong 2. OrCAD Capture

Tiép theo, ban chon DIODE
tai khung Part dé 13y di 6t,
nh3p OK dé trd vé man
hinh 1am viéc. Nhap chuét
trai vao 3 vi tri khac nhau
dé 13y 3 diode

Chon céng tac 3 chau bang
cach go SW MAG-SPDT
trong khung Part, sau dé
nh3p OK dé trd vé man
hinh [am viéc. Tai trang vé
nhap chudt tréi vao mot vi
tri bat ki dé chon cong tac

DIN 96_ABC-S/CONNECTOR
DINSE/CONNECTOR
DINSE/BENCHS
DINSE/CONNECTOR
DINSE_ABC/CONNECTR
DINSE_ABC/CONNMNECTR
DIODE/Design Cache
DIODE/DEVICE
DIDDE/DEVICE

NINNF A &YNHT

Sw KEY-SPST/DISCRETE

Sw KEY-SPST/DISCRETE

Sw KEY-Y1011/DISCRETE
Sw KEY-Y1011/DISCRETE
Sw KEY-Y2011/DISCRETE
Sw KEY-Y2011/DISCRETE
Sw KEY-YMOB1/DISCRETE
Sw KEY-YMOB1/DISCRETE
SW MAG-5PDT/DISCRETE
S MAG-SPNT/NISCRFETFE

S\ MAG-SPDT 2

<Value>
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D& |3y Triac, tai khung Part
cla hép thoai Place Part
gd TRIAC, sau d6 nhdp OK
va nhap chudt trai vao vi
tri bats ki d€ chon Triac

Chon cudn day bang cach
tai khung Part go
INDUCTOR FERITE. OK dé
tré vé man hinh lam viéc

TFIANZCIFIB/DISCRETE

TRANZORB/LAYOUT
TRANZORB/PCEBDEY
TRIMISC
TRIAALTERA_P
TRIMISC
TRIAC/DEVICE
TRIAC/DEVICE
TRIAC/DISCRETE
TRIATNFEVICE

<\alue>

INDUCTOR/LAYOUT
INDUCTOR/PCBDEY
INDUCTOR/PSPICE
INDUCTOR/SPICE

INDUCTOR 67144130/DISCRETE
INDUCTOR 67144130/DISCRETE
INDUCTOR AUDIO/DISCRETE
INDUCTOR AUDIO/DISCRETE
INDUCTOR FERRITE/DISCRETE
INDIICTAR FERRITFE /NISCRETF

L?
<Value>
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Tiép theo chon transistor
NPN bang cach g& NPN

0K
vao khung Part. OK
Cancel

NPI-19v_H/LCAS_SNS Add Library...
NPI-19v_H/MISC '
NPI-19v_J/LCAS_SNS Remaove Library
NPI-19v_J/MISC

NPI-1 W_J / LCAS_S NS Part Search...
NPI-19vY_JMISC —
NPN/DEVICE

NPN/DEVICE

NPN/PSPFICE

NPN /SPICF

Q?
=Value=

Cudi cung, chon chan
Mass bang cach nhap vao
biéu tugng Place Ground

G;g'n_l bén thanh céng cu. Tai Cancel
khung Libraries chon

SOURCE, tai khung Symbol
chon 0, sau d6 nhap OK dé Remave Library
trd vé man hinh lam viéc

oK

Add Library...

SOURCE
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K&t thuc viéc 13y linh kién, ta cé hinh sau :

Orcad Capture - [/ - (SCHEMATICI : PAGE1)]
@ File Edit View Place Macro Accessories Options Window Help

3] slejs|a] vl:ve|s]

D|s|d| 8] ¥ [=]R] 2|z [conz
5 | 4

3

|
J1
l CAP NP D2 D3 D4
CON2 DICDE DICDE DIODE
= J2 T
2 e cz2 Q1 Q2
T ! CAP NP NPN TRIAC
CON2
R2 R3 R4 RS RE
¥ R R R R R
R7
RESISTOR VAR
L1 sSwz
— ]
[ B e T S W | i T
5 o g
INDUCTOR FERRITE
SW MAG-SFDT
1< |

IZ”T

|~

o
> =
2

[=lololal«ls [X[8 2] o]l

| 0 items selected

\Scale=100% X=162.56 Y=160.02 y

2.2.4.3 S3p xép linh kién
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Céc linh kién van nam ngén ngang thé, dé c6 thé xoay dwoc cac linh kién doc, ngang, quay nguoc xudi
céc ban chon vao linh kién can xoay roi &n phim R, hodc phim H, hodc V( c6 thé chon vao linh kién kich
phai chudt chon Rotate = R, Mirror Horizontally = H, Mirror Vertically = V )... va s3p x&p linh kién sao

cho gon dé chu&n bi n&i day.

B8] Orcad Capture - [/ - (SCHEMATIC1 : PAGEL)] B R
@ File Edit View Place Macro Accessories Options Window Help
3 24 v B C : Pl B i f=E
D|z|d| 8] 4|z 2|0 7] BR[| R[& e ;
5 | 4 | 3
=[x
Ens
1
— N1
|| BTV —l
i INDUCTOR FERRITE L _'!__
» g R 2
: 1 it
C1 /1
I caene D3 2
e % DICDE FEr
5 e == 02 oo |
i =0 =0 DIODE =
RS 2 E3
Q1 TRIAC cd
5 BAANANE D—é o B—S/ : =
%5 Sie NP% R i i _J
w D4 * I e
R7 DIODE G- 2 k¢
e RESISTOR VAR izl
0 CON2 =
T —
=0 2_/_
& SW2 = EJ
E NPN SW RACG-SPDT O
i -
X D)
Al
= =
"0 -0
1] I 2|
\ 0 items selected \Scale=100% X=116.84 Y=170.18 Y

D& ndi day cac ban &n phim W ( Place Wire ), con trd chudt s& thanh dau cong va ching ta bat dau noi

day. Xong ta dugc hinh sau:
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Orcad Capture - [/ - (SCHEMATIC1 : PAGE1)]
@ File Edit View Place Macro Accessories Options Window Help

o|s|al| 8 4|28 2| [

o slalalmf vy

—
- ST .
INDUCTORTRITE %
R2
R
C1
CAP NP D3
I ! DIODE
(974
i o ¥ oo
RS Q2
Z7<
Q TRIAC
J_ K Ren =t
cz R3 R
CAP NP R
Jz
¥ I i :
7 e 4 DIODE
- ESISTOR VAR
"0 CON2
& =0
a sw2
5 _K NEN sSw &EPDT
R4
R
Tt L TO N
~|
1] I ~
\ |0 items selected [Scale=100% X=142.24 Y=152.40 4
Mudn thay ddi gia tri cho linh kién, hay nhap dup chuét =
T A s LA . . A, Display Properties (= |
vao linh kién, khi dé hop thoai Display Properties xuat =
. a . N ~ . n N es . 2 Name: Value [T i
hién. Tai khung Value cia hop thoai nhap vao gia tri cta Arial 7 [detault
. o n ~ . , ~ » N ~, Walue: |35k
linh kién muén thay d6i, sau d6 nhan OK dé hoan tat thay Change._ || Use Defaut
d. ' - Display Format
ol " Do Not Display (CIO
 Value Only |l z
" Name and Value : Rotati
.~ Rotation
" Narme Only g  180°
" Both if Value Exists o ane " 270°
oK I Cancel Help
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DPay 1a mach hoan chinh

(€] Orcad Capture - [/ - (SCHEMATIC1 : PAGE1)] [o|@| =]
EE Edit  View P»!ic_e Macro Accessories Options Window Help EIU
alslal 8| 4[=[e] ol p =l slelals vlulv]o|s
5 I < I jl_
-~
X
Eng
L L]
| Iy & N1
f c1 e R
‘ 0.1uF D3 i
20V ¥ oope FEr
=0 S ¥ £
i B e __¥ZX %g'am g.
J_ Fay 2N2223 <P
c2 R2 ol
100F gy i Jiett]
12k ik - ﬁ
X ¥ ope <
?0 =T
o DONG CO ]
100k = 2
T O
k K Fezze B o]
220 =]
& 3
3,3 E
: 1+
[ | 2|
| 0 items selected |Scale=100% X=119.38 Y=165.10 y

2.2.5 Kiém tra 16i so’ d6 nguyén ly

"5

Nhap vao biéu tvong minimize trén géc phai hodc biéu twong _| , Xuat hién man hinh nhu sau. Chon

page 1
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ag O

'Fi View Tools Accessories Reports Options Window Help
Dslal| 8 ¢ |B(e| o[ 7] alae vy |e|n)

PCB

(=) FiIeIE‘-L Hierarchyl
--C0 Design Resources
E] Amach dieu chinh t
| B2 SCHEMATICI
F o
&-E2 Design Cache
“..C20 Library

Nh3p vao biéu twgng design rules

check |:'ZI

HOp thoai Design Rules Check xuat
hién, check vao Scope, Action &
Report nhu hinh bén va nhap Ok dé
kiém tra.

Né&u c6 thdng bdo 16i ban hay kiém
tra vi tri c6 khoanh tron nhé mau
xanh va ti€n hanh slra 16i roi tiép
tuc.

v
r
v e
=
»

Report File: | View Output
D:\ELECTRONICS\ORCAD\PROJECT\MACH DIEU CHIN
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2.2.6 Tao file netlist

Sau khi ki€ém tra khong thay 16i, ching ta tién hanh tao file .mnl d& chuyén  [Tek] Accessories Reports Optio
3 Annotate...

Back Annotate...

Update Properties...

Part Manager

Design Rules Check...

sang Layout, chon @i trén thanh céng cu, hodc chon Tool=> Create
Netlist

Create bktlist...

Cross Réﬁrence...
Bill of Materials...

Export Properties...
Import Properties...

Generate Part...

Clra s6 Create Netlist xuat hién, chon Layout, trong thé Options chon User Properties are in inchers dé
tu chon chan linh kién footprint, Browse dé duyét dén noi chira file, nhap chon OK

'EDIF200 | PSpice | SPICE | VHDL | Verog Layout |INF | Other |

DA\ELECTRONICS\ORCAD\PROJECT\MACH DIEU CHINH DO SANG DEN

(o | _comn |_ oo |

Chon OK trong hdp thoai xuat hién ti€p theo dé hoan tat qua trinh tao file netlist
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-

Orcad Capture

Design D:\ELECTRONICS\ORCAD\PROJECT\mach dieu chinh do sang
! % den\mach dieu chinh toc do dong co.dsn will be saved prior to
netlisting.

0K | Cancel

.‘«

Vay |a d3 hoan tat qua trinh v& mach bang Capture, ban hiy dung file .MNL vira tao dé vé& mach in bang
OrCAD Layout Plus

2.3 Tao thw vién linh kién méi trong OrCAD Capture
2.3.1 Gidi thiéu

Viéc tao ra linh kién md&i trrong Capture rat quan trong, cac linh kién dién tl&r déu dugc san xuat theo
mot s8 tiéu chuan nhat dinh. Trong Layout thi mot s& chan linh kién néu khéng biét thi cé thé tim mét
linh kién khac cé chan tuong tu, con trong Capture thi cong viéc d6é khéng thé thuc hién dwoc. Hon nita
viéc tao ra mot thu vién madi cla riéng ban sé gitp ban quan ly, cling nhu thao tdc nhanh hon trong viéc
tim kiém linh kién

2.3.2 Cac budc tao linh kién méi

Mot project bao gdm viéc tao ra linh kién mdi, tao ra ban vé nguyén ly hodc xuat ra mach in,...Khi dé
viéc tao ra linh kién mai 13 viéc Iam dé phuc vu cho schematic nao dé.

DE tao thém linh kién mdi, cac ban phai nhan dién duoc linh kién d6 1a gi, hoat ddng nhu thé nao. Phai
tra datasheet cla linh kién d4. Sau khi d3 biét r& vé linh kién, h3y hinh dung trong dau so d6 bé tri cac
chan linh kién sao cho viéc vé mach nguyén Ii dwoc dé dang va dep nhat.

Tiép theo la tao ra mét thu vién linh kién dé chira linh kién ma cac ban sé tao ra. Vi dic tinh cac dé tai la
khdc nhau va nhirng ngudi lam viéc véi mach dién ti cling khdc nhau nén viéc dat tén cling cé nhirng
dac thu khac nhau. Cudi cling 13 viéc tao ra linh kién ban, d3t vao céc thu vién phu hop. Cu thé t6i sé
hwdng dan cac ban tao ra con MAX232.

2.3.2.1 Tim datasheet

Viéc dau tién |a phai tra clru datasheet cia con MAX232. Dé tra datasheet ban c6 thé search trén mang
http://google.com hodc tim tryc ti€p tir cic trang web vé datasheet:

www.alldatasheet.com

www.datasheetcatalog.com
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.

Pay la hinh anh ctia con MAX232 trong datasheet c1e 1 U 16l Voo
Vgs [] 2 15]] GND
C1-[|3 14 TIOUT
C2+[] 4 13[] R1IN
c2-[] 5 12[]] R1OUT
Vg [] 6 1] T1IN
T20UT[| 7 10[] T2IN
R2IN [] 8 9[] R20UT

2.3.2.2 Tién hanh tao linh kién
Trong man hinh lam viéc clia Capture.

Chon File > New > Library

T rong clra s6 quan li, nhap chudt phai
vao library.olb tai thu muc Library, chon
New Part dé tao linh kién mai

Orcad Capture

Design Edit View Tools Accessories Reports Options Window
New > Project...
Open 4 Design
Close Project | Library
Save Ctrl+S w—b&‘ bile
STie A Text File
LIBRARY1 =1 E=E <
PCB
£ File | s, Hielarchyl
(-0 Design Resources
{363 Library
BN proguam i orcad i ok
...C0 Library Cache ‘ New P
""" 3 Outputs New Symbol
“...C] Referenced Projects {ibtaky Drcipeviies
Save
Save As...
Part manager

X

~

New Part Properties
Nhap tén linh kién vao Name:  |MAX232 0K
A N ~ ],@
khung N?me (tén nay s& Part Reference Prefix: |U Cancel
dwoc hién thi khi ban chon
linh kién). Chon kiéu linh PCE Footprint: | Part Aliases. .

kién trong 6 Part
Reference Prefix.

I Create Convert View

- Multiple-Part Package
O day chon la U PatsperPkg |1
Package Type | Part Numbering -
Nhéjp O,K dé vao trang (* Homogeneous (+ Alphabetic
thiet ke " Heterogeneous " Numeric

C:APROGRAM FILESA\ORCADALIBRARY2.0LE

Attach Implementation...

Help

IV ' Pin Number Visible
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Clra s6 lam viéc nhu sau:

Orcad Capture =
File Edit View Place Options Window Help
NECIE] e = —— ST - o B M |
ERUBRARY2 [ || = (] | 5 IBRARY2.OLB - MAX232 edie s | %
[ P j o
3 Fie | ®8, Hierarchy U? = :
B0 Design Resources El
=00 Library feemmmmmeeemmmmeseemmmeieeemeeeeeaaany N
[=BES] c:\program fil ! :
o MAX232 s
2 Library C O
3 Outputs o
(3 Referenced Projects >
A
l —— 3
[} SessionLog [ = [ @& |[%]
i i <Value>
@
e KT I | ﬂll

0 items selected Scale=494% X=0.10 Y=0.60

Trudc hét chidng ta cin tao ra nhdm chan, sau d6 sira chira théng sé,

nang ta ta thiét k&€ chung.

FhEE

nhirng nhédm chan cé cung chirc

Chon Place Pin Array [Placepinaray| frén

) Place Pin Arr E::
thanh cong cu dé tao nhém chan cho e -
linh kién Starting Name: Shape: oK
O Starting Name ( tén chan) : 1 |1 lLine Ll —l}—
. : . : Cancel

Starting Number ( Chan bat dau): 1 Starting Number: Type: b=

[ | Passive | Help
Number of Pins( s6 chan duwoctaora ; T
trong cung nhém chéan): 8 INumbe' of Pins:

8
Increment ( s6 don vitdnglén): 1

Increment:
OrCAD h tro viéc tao ra cdc nhém I1 v I
chan bang cach ty dong tang thi tw . -
tén chan Starting Name, Starting Pin Spacing:
Number Ién Incrment don vi, néu nhw |1

chan d6 tan cung 1a 1 s6.
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u?
! 1
Khi nhan OK, con chudt s& tao thanh 1 d3y 8 chan linh kién. Trén khdi U g 5
vudng, cac ban dit né canh nao, né s& nam & canh d46.Nhap chudt dé hoan 4 3
tat. 5 g
6
7 6
8 4
8
<Value>
T iép tuc tao cac chan con lai. Chon Place pin array
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£ 7 10 - 10
OK va chon vj tri dat chan 8 o na.l 09
O UvJI
<Value>
'Pin Properties : - % | Nhap dup chudt vao chan linh kién dé sira d6i cac thong so: tén,

Name: Shape: LJ 56 chan linh klén
IC1+ [Line 3
Number: Type: %
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i | =
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VS+ Q C1+
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Tiép tuc cho cdc chan con lai. Nhap chudt trai va kéo giilt chudt dé sap xép : _RIN 3
. 6 11
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lai vi tri cac chan linh kién cho hop Ii & tham my. TiTouT 9  TaN 10—

2.3.3 Vé dworng bao va lwu linh kién v ¢
2 BET 1
S bed Ci+
= s e S
MAX232
Chon Place rectangle J trén thanh cdng cy dé tao dudng - ] P Tiout 14
. L . N A L o LA a R
bao, vé hinh vuong vira khit trén hinh.Chon Place Text dé nhap tén é m&'}i ﬁ
, . — Vs- T1IN [p—
cho linh kién.Nhw vay la da lam xong 1 linh kién m&i, nhan Save dé — T 2 i a—
% roour 90—
lwu lai linh kién. ‘
<Value> w|
2.4 Chinh stra linh kién
2.4.1 bt van de
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Chwong 2. OrCAD Capture

Khi 18y linh kién trong thu vién, c6 mét van dé la da sé vdi con IC thi bi 4n chan VCC va GND, nhung cac

ban yén tdm khi xuat ra mach in chan VCC méc nhién ndi véi Power va chan GND thi ndi dat. Toi sé chi

cho cach lam cho n6 hién [én
2.4.2 Tién hanh chinh sira
o day t6i chon con IC dinh thoi 555

Ban nhap phai chudt vao linh kién, chon Edit Part

T

Mirrar Horizontally
Mirror Vertically

Rotate

Edit Properties...
Edit Part

View Databasle%art
Link Database Part

Ctrl+D
Ctrl+L
Descend Hierarchy

Ascend Hierarchy

ZoomIn

Zoom Out

Go To..

Cut

Copy
Delete

Xuat hién clra s6 lam viéc méi gilp ban chinh sira cac thong sé cua linh kién:

Orcad Capture - [MACH DIEU CHINH TOC DO DOMNG CO.DSN - LM555_0]

File Edit View Place Options Window Help

-

Lo o s

1
]
X

=d| 8] &s[@

| | |LM555

1 slajals)

o
2 TR Q 3
DIS—L
5 cv THR 6
i
uz
=Value=

o T

0 itemns selected

|
=

_

b #] i

|~

FERE

[=|wloja] <]/

O

Scale=128% X=1.50 Y=1.20

Phan 2 ddu céng trong vong tron mau do 13 2 chan VCC va GND, ban nhap dup chudt vao né dé chinh

ki€u chan
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Pin Properties
M arne: Shape: | oK. |
|'.v.'|:|: |Zer|:| Length ﬂ
C I
MHurmber: EEtCk - |
IE— Dat-Clack. Uzer Properties... |
: Short
"didth Zero Length Help |
o~
[ PinWisible
~

Hinh dang chan cla né trong clra s6 Shape, trong clra s6 nay chan duoc lya chon |a zero length chinh vi
vay ma ban khéng nhin thay né, ban cé thé chon Line hodc Short dé hién thi chan. Tick vao Pin Visible
dé hién thj tén cda chan linh kién

Tuwong tw nhu trén dé hién thi chan GND. B6 tri lai so d6 chan cho

hop Iy va thAm my, Sau khi chinh sira ta dwoc hinh bén =
]

2lm 2 off

P ois H—

ey 9 THR "
[}
ur

=Value:=

Trong clra s6 nay ban cling ¢ thé thuc hién chinh sira, thém bdt chan, thay déi kich thudce hinh déang
cla linh kién.

2.4.3 Luu linh kién vira chinh stra

Nhap chudt vao nut Close ™ trong clra s6 1am viéc hodc nhan Ctrl + W, xuat hién hop thoai

Save Part Instance @

Wiould vou like to update only the part instance being curently edited, or all
part inztances in the design™?

pdate Al Dizcard Cancel Help

Chon Update
Current dé luu
thay déi, Update All dé thay ddi tat ca linh kién dé cé trong Project, Discard dé hly bo thay déi, Cancel
dé quay lai hdy bo thao tac, Help dé duwoc tro gidp.

I~
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Vay |3 d3 hoan tat co ban phan Capture, tiép theo ta chuyén sang phan Layout dé thiét ké mach in.

( luén Ctrl + S d&€ lwu bén project , phong su c6 xdy ra ngoai y muén )
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Huwéng dan st dung phan mém thiét ké mach dién tr OrCAD Chwong 3. OrCAD Layout

Chuwong 3: Vé mach in véi OrCAD Layout

3.1 T8ng quan vé phan mém vé& mach in OrCAD Layout

DE thi cdng board mach thuc t&€ can phai xuat mach nguyén ly trong Capture sang file mach in dugc hd
tro bdi Layout. Phan nay s& huwéng dan cac ban xuat file .mnl trong mach nguyén ly sang Layout dé vé
mach in hoan chinh, cdch chon chén linh kién footprint, tao thu vién chan linh kién mdi,...

3.2 Vé mach in véi OrCAD Layout
3.2.1 Khéi ddng OrCAD Layout
Kh&i dong OrCAD véi chuong trinh Layout Plus

- Start -> AllPrograms-> Orcad Family Release 9.2 -> Layout
- Click vao biéu tuong & trén man hinh Desktop

LayoutiPlus
Man hinh lam viéc cGa Layout Plus nhu sau

* For Help, press F1
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Huwéng dan st dung phan mém thiét k& mach dién tir OrCAD Chwong 3. OrCAD Layout

3.2.2 Mét sé lénh co’ ban
3.2.2.1 File

Chtra céc |énh lién quan dén viéc tao méi, md, nhap va xuét ra cac tap tin ddi tugng voa Layout hay sang
cac thanh phan khac ( dé sir dung trong mot s6 phan mém thiét k&€ mach khac nhw Protel, PCAD PCB, ...)

3.2.2.1.1 Open

Liét ké tat ca cac tap tin .MAX dang nam trong thuw muc hién hanh.

3.2.2.1.2 Import

Cho phép m& hay nhan mot file d3 duwogc tao tir cdc phan mém khac nhv Protel PCB, CadStar PCB,...
3.2.2.1.3 Export

Cho phép xuat file . MAX d3 dugc tao tlr OrCAD Layout sang cac phan mém thiét ké mach in khic nhu
Protel PCB, CadStar PCB,...

3.2.2.2 Tools
3.2.2.2.1 Library Manager

Cho phép ban chinh sita hay tao m&i moét footprint ca linh kién nao dé. Tir day ban cé thé tao hay swu
tap mot thu vién footprint linh kién ma ban hay s& dung cho cac thiét ké vé sau.

3.2.2.2.2 OrCAD Capture

Cho phép m& chuong trinh thiét ké mach nguyén ly OrCAD Capture tir chuong trinh vé& board mach
OrCAD Layout

Ngoai ra trong Tools con cdc chirc nang khac nhu SmartRout cho phép ban vé mach thong minh, Edit
App Settings, Reload App Settings,...

3.2.3 Tao ban thiét k& méi

DE tao mét ban thiét k& mdi, vao menu File -> New hodc tir biéu twong E] trén thanh céng cu. Xuat
hién hop thoai Load Template File, ta nhap vao file Template theo dwong din mic dinh:

C:\Program Files\Orcad\Layout_Plus\Data

File template la file dinh dang mét sé théng s6 mac dinh cho board mach, nhu sé |&p board mach,
khoang céch di day, kich thwdc dudng mach, quy dinh thiét ké,... dwoc sir dung xuyén suét trong qua
trinh vir mach vé&i Layout. Néu 1a mdt board binh thuwdng thi ban chon file default.tch ( hoic
jump6238.tch sé gitp qud trinh chay mach hiéu qua hon, cac jumper s& khéng cat ngang IC,...). Con néu
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ban mudn thiét k& board mach riéng theo hinh dang cu thé, nhuv Sound Card, Lan card,... thi load cdc file
template khac. Nhan Open dé thuc hién load file .TCH

2] Load Template File [
P R
%v‘ 1. « Program Files » Orcad » Layout Plus » Data v | "’H Search Data ,0]
Organize v New folder = > [ @
B Desktop 4 Name . Date modified Type &
- [R)°W"'°:Ids 3 [Ose 05/01/199917:22  TPLFile L
Ml hecent Fiaces ] BC.TRL 05/01/199917:22  TPL File E
S [) cveL 05/01/199917:22  TPLFile
““TJ'D”"“ || CadStar.tch 05/01/199917:22  TCH File
| ry M°°‘fme"ts gl [ ccTeL 05/01/199917:22  TPL File
i p.us'c || CERAMIC.TCH 05/01/199917:22  TCHFile
SRz | DTPL 05/01/199917:22  TPLFile
& Videos || pC.TPL 05/01/199917:22  TPLFile
e | DEFAULT.TCH 05/01/199917:22  TCH File
: ‘é'm:;;'lvﬂ - .| DM_CP128.TPL 05/01/199917:22  TPL File
o € || DM_CP136.TPL 05/01/199917:22  TPLFile
A (D:
_— () || DM_CP144.TPL 05/01/199917:22  TPLFile L
Ca MEDIA (E) - - | '
File name: DEFAULT.TCH ~ | Template (*tpl;*.tch) -
[ Open Iv] [ Cancel ]
[N

Xuat hién hop thoai Load Netlist Source yéu cau ban chon file netlist cé6 dudi .MNL d3 dwoc tao trong
OrCAD Capture. Nhap Open dé chon m& file Netlist
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~

%

Load Netlist Source

(=]

@—Qv‘ . « Project »

Organize ¥

P Desktop
& Downloads

-~

mach dieu chinh do sang den

SEE,

New folder

A~
Name Date modified

v | +5 ’ ‘ Search mach dieu chinh dosa... O l

[ @

Type

i || MACH DIEU CHINH TOC DO DONG CO.MNL 10/11/2011 16:58

MNL File

‘.c |
=/ Recent Places

4 Libraries
E] Documents
@' Music
[ Pictures
= Videos

m

1M Computer 5
&L, WINDOWS 7 (C:)
- DATA (D3)

s MEDIA (E:)

< | 1]

File name: MACH DIEU CHINH TOC DO DONG CO.MNL [Netlist (*.mnl)
L Open

Tai hop thoai Save File As ban nhap vao dudng dan va tén file ma ban mudn lvu thiét k& ciia minh. Mic
dinh Layout Plus sé dat tén file mac dinh trung vai file netlist va lwu trong thu muc chira project do.

E& Save File As ==
Save in: | |, mach dieu chinh va on dinh toc do dc LI = ﬁF Edv
Name . Date modified Ty

No items match your search.

| )
[MACH DIEU CHINH TOC DO DONG CO.MAX
| Cancel I

< | m

File name:

Save as type: |Board {*.max)

Nh3p Save dé tién hanh luu.
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Néu céc linh kién trong mach thiét ké |a cac linh kién mdi va chua tirng cé lién két dén thu vién footprint
cla Layout Plus Ian nao thi s& xuat hién hdp thoai yéu cau ban phai lién két dén footprint. Day la budc
khoé khan doi hoi ban phai can than, néu nhu chon sai chan thi mach coi nhu bé di, ttos nhat ban hay
xem k¥ hinh anh thyc té& cla linh kién dé viéc chon hinh dang va kich thuwdc cta footprint dwoc chinh
xac. Kinh nghiém cho thay sé t6t hon néu ban tuwc hién viéc gén footprint cho tat ca céc linh kién trong
su6t qua trinh v& mach bang Capture.

3.2.3.1 Lién két Footprint

DE 1am t&t phan nay ban phai thudng xuyén lam mach, cé kinh nghiém thi viéc tim kiém cac footprint
dugc nhanh hon.

3.2.3.1.1 Mét sé footprint théng dung

- Thuw vién TO : TO92 ( transistor: C828, C1815, C535,...), T0O202 ( Transistor: H1061, IC 6n 4p ho 78xxx,
79XXX,... )

- Thu vién DIP100T: /W.300 ( cac IC cdm tir 14-20 chan ) /W.600 ( cac IC cdm tir 24-40 chan )
- Thw vién TM_CAP_P la footprint cla céc loai tu dién

- Thu vién JUMPER |a footprint cla cdc loai dién trd, quang trd, bién trd,..

- Thu vién TM_DIODE |a footprint cla cac loai diode hay led

3.2.3.1.2 Lién két dén footprint

Quay lai man hinh 1am viéc cla Layout s& xuat hién hdp thoai sau:

e

Link Footprint to Component

AutoECO cannot find a footprint for component D1
from part name DIODE.

Please choose one of the options below:

Link existing footprint to component ... I

Create or modify footprint library ... ]

Defer remaining edits until completion ... ]

OK ] Help l Cancell

Trong hop thoai Link Footprint to Component cé thong bdo 13 khéng tim thay chan cta D1 ¢ tén 13
DIODE. Vi thé& nén tim chan cho linh kién nay bang cach nhap chudt vao lién két Link existing fooprint to
component...
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Hop thoai Footprint for DIODE xuat hién , néu |3 [an dau tién st dung thi ban phai add thu vién vao

bang cach nhap chudt trai vao nat Add...

[ open |v] |

Cancel ]

Add Library (X5
O_O—I |, <« Orcad » LayoutPlus » Library v | ‘7]] Search Library p[
Organize ¥ New folder =~ 0 @
¥ Favorites Name ° Date modified Type &=
Bl Desktop &) BCON100T.LLB 05/01/1999 17:27 LabVIEW LLB |

% Downloads &l BCONI1S6T.LLB 05/01/1999 17:27 LabVIEWLLE | |
2| Recent Places ‘@ BGA.LLB 05/01/1999 17:27 LabVIEW LLB
.| | cccus 05/01/1999 17:27 LabVIEW LLB
4 Libraries i &) DCONOSOT.LLB 05/01/1999 17:27 LabVIEW LLB
@ Documents ‘@ DCONO85T.LLB 05/01/1999 17:27 LabVIEW LLB
& Music &l DIMMOSO0F.LLB 05/01/1999 17:27 LabVIEW LLB
=] Pictures ||=) DIMMOSOT.LLB 05/01/1999 17:27 LabVIEW LLB
B Videos — ||} DinLLB 05/01/1999 17:27 LabVIEW LLB
= DIP100B.LLB 05/01/1999 17:27 LabVIEW LLB
/% Computer ||=) DIP100T.LLB 05/01/1999 17:27 LabVIEW LLB
& WINDOWS7 () &) DSUBT.LLB 05/01/199917:27  LabVIEWLLE  ~
a DATA (D) -] " ;
File name: "BCON100T.LLB" "BCON156T.LLB" "BGA.LLE ¥ [Library () v]

Ban chon dudng dan dén thu vién Layout méc dinh 13 C:\Program Files\Orcad\Layout_Plus\Library.

Ban nén add tat ca vao dé tién cho qua trinh st dung

[ Footprint for DIODE

— Libraries

LayouT

LCONT00T
METRIC
PADSTACK
PC104

-

Remove

— Foaotprints

JUMPER200

JUMPER100

JUMPER1000
JUMPER1100
JUMPER1200

JUMPER300
JUMPER400
JUMPERS00
JUMPERG0O
JUMPERYOO
JUMPERS00
JUMPERS00

JUMPER200

Ok Help

Cancel
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Chuong 3. OrCAD Layout

Tai khung Libraries nhap chon muc JUMPER. Tai khung Footprints nhdp chon muc JUMPER200 ( khodng
cach gitra 2 chan 13 200 mils =5 mm ) d& chon chan diode. OK dé thyc hién

Tiép theo trong hdp thoai Link Footprint to Component c6 thong béo 1a khéng thé tim thay chan cla
chan cdm J1 cé tén CON2. Nhap chudt vao Link existing fooprint to component...

Footprint for CON2

— Libraries

LayouT

LCON100T (3
METRIC T
PADSTACK

PC104 )

Remove |

~ Footprints

[JUMPER100

JUMPER100

JUMPER1000
JUMPER1100
JUMPER1200
JUMPER200
JUMPER300
JUMPER400
JUMPERS00
JUMPEREDO
JUMPER?0O
JUMPERS00
JUMPERS00

B,

Cancel

Ok Help

Trong hép thoai Footprint for CON2, tai khung Libraries chon JUMPER, tai khung Footprints chon

JUMPER100. Xong nhap chon OK.

Trong hdp thoai Link Footprint to Component c6 théng bdo |a khdng thé tim thay chan linh kién Q3 cé

tén T2801

"Link Footprint to Component

from part name T2801.

AutoECO cannot find a footprint for component Q3

Please choose one of the options below:

-

Link existing footprint to component ...

Create or modify footprint library ...

Defer remaining edits until completion ...

oK | Help |

Cancel I
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Huwéng dan st dung phan mém thiét k& mach dién tir OrCAD Chwong 3. OrCAD Layout

Nh3ap vao Link existing fooprint to component...Trong hdp thoai Footprint for T2801, tai khung
Libraries chon TO, khung Footprints chon TO202AB dé chon chan cho Triac

Tiép tuc chon lién két chan linh kién cho céc chan con lai ( transistor Q1, Q2 twong wdng 1a TO - > TO126,
cudn day L1 la thu vién JUMPER chon JUMPER100, cong tac 3 chiu va bién tré chon lan lvot 13 TO->
TO202AB va TO-> T126, tu dién chon JUMPER - > JUMPER100,...) cho dén khi nao khong con xuat hién
hop thoai Link Footprint to Component nita. Khi hoan thanh lién két dén céc footprint vdi linh kién,
OrCAD Layout tu dong load cac footprint nhu hinh vé:

Layout Plus -- D:AELECTRONICS\ORCADNPROJECT\MACH DIEU CHINH DO SANG DEN\MACH DIEU CHL.. | = || & |[s£34]
File Edit View Tocol Options Aute Window Help

slEu =|#E| B 2|20 O] ®IRIT 3o «fxleal £ a2 ¢
% [-2600 ¥ 1975 G [25 | EEESTI - |

moe] [moo

=92 [E90] (=90

T4 LE)

L& =5 == ¢ € = B[S S
RS R4 R3  R2 RI 04 03 DE

BE 53 @ FE B
L1 Jz J1 Lz L1

| [[2600,1975] BRAM: 2490K Used, -878403K Available

3.2.4 Footprint trén board mach

Khi cac fooprint dwoc load, néu khéng dung vdi yéu cau thiét ké thi phai chinh sira hodc tao mdi chan
linh kién cho phu hop

3.2.4.1 Chinh sira fooprint

Chon linh kién can thay d6i trén board mach vira load, sau d6 nhap chudt phai chon Properties hoac
nhap déi chudt vao linh kién

Hop thoai Edit Component xuit hién, & day ban cé thé sira lai tén va gia tri linh kién, Nhap chudt vao
Footprint... dé thay d&i footprint
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Edit Component

Reference Designator CAD

Package |SW_MAG—SF'DT
Value |SW MAG-SPDT
Footprint.. | [T0202AB

Location

X |-3200. Y |3uu. Rotation |—u

Group # ||]— Cluster ID I_—

Component flags

™ Fixed ™ Locked [~ Key

[~ Non-Electric [¥ Route Enabled [T Do Mot Rename

Help | Cancel |

T hdp thoai Select Footprint ta c6 thé Iwa chon cac footprint thich hop. Tuy nhién néu khdng tim thay

footprint phu hop thi ta phai tao mdi fooprint cho phu gigp vai linh kién

Select Footprint

— Librariez

Local “  Add.
BCONT00T E 4|
BCONTSET
BG4

CLCE
DCOMDSOT - Remove

— Footprints

TO2024B

DEFALILT ~
JUMPER100 -
JUMPE R200

0126 =
TO20248

TO20258
WA
Y1410
Y1411
WIATZ oK. Help
Y1413

Wlald =

Cancel
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3.2.4.2 Tao m@i chan linh kién

Ta c6 thé tao mdi chan linh kién bang cach trong chuong trinh Layout Plus, vao menu Tools -> Library
menager

Layout Plus -- (unnamed)

[Tools | Help File Edit View Tool Options Autc Window Help
Library Manager = O . = =2l e G v oS ) P 3
Orcad Capture X 1150 ¥ [500 G |50 ||1 TOF |j
Visual CADD il ibrary Manager =3 = Library - Pin Tool (DRC OFF)
SmartRoute Libraries
GerbTool b PB [«
e | | |Bcontser o
Edit App Settings Efg‘c =
Reload App Settings
| Add... I Remove |
Footprints

DE tao mét footprint mdi hoan toan ban bdm Create New Footprint ...

Vi du:

Tao footprint cho mot pushbutton (Panasonic part EVQ-PAG04M) ban can mot sé thdng tin vé kich
thuéc cda noé:

[6.0:0.3 L+0.2 o
3.4 |35+05 0.7 % "
-L = H . H i
‘G} - H T +J . 1]
| | @ _ | @ | ! -
] ‘[ @ Recommended PWB piercing plan
'O ¥ — :L (Pitch tolerance: +0.1)
[a View from mounting side
—=" H B

Al B'
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O hdp thoai Create New Footprint

Create Mew Footprint @

Nhap tén linh kién mdi @ muc Name of
footprint, vi du |3 PB Mame of Foatprint  |pp
Bam chon English. Mc du kich c& cac bd
phan cua linh kién dugc cho & hé mét nhung Lrits
hau hét kich thudc ché tao PCB van bing don
vi inches ( hay mils = 1/1000 inch). & English

" Metric

k. | Help | Cancel |

Dé& dung theo hé mét ban phai thay déi systems settings. (vao Options -> System Settings) xuat hién
hop thoai bén.
Nhap OK. Biy gi®» ban dang lam viéc theo hé mét.

Systemn Settings @
Display Units Grids
& Ll (L) Visible grid PLY]: 127

Inches [in]

Microns [u] Detail grid [X¥]: 0.635

~
~

+ Millimeters [mm]

" Centimeters [cm] Place grid [.Y]: 1.77

0.0254 Via grid: lui

Rotation

Increment: a0 Snap: |I] 1

Workspace Settings... |
0K Help Cancel

Switch cd tat ca 4 chan nhung ta chi can dinh dang cho 1 padstack vi cac chan déu cé dic diém gidng
nhau.

Dau tién vao View -> Spreadsheet ->Padstacks. Ta th3y xuat hién hdp thoai padstacks, ta double click
vao padstack cé tén T1 s& xuat hién hép thoai Edit Padstack cho tat ca cac |dp clda T1.
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Ban thay déi tén cla padstack nay, thwong thi | Bdit Padstack [E5e8
dat tén theo tén footprint. Diéu nay lam cho
viéc tim ki€m né dé dang hon trong Layout khi
c6 nhiéu padstack. Tiép d6 nhap chon

Padstack PB

17 Padstack Layers

. [ Non-Plated
Undefined trong muc Pad Shape ~ Use For Test Point
[~ Large Thermal Relief

Nhap OK. Xuat hién hép thoai padstacks. Ban ™ Flood Planes{Pours

thdy padstack tén PB véi tat ca céc 1dp cta nd

khong duoc dinh dang P lisspe
" Found "
"~ ~
9 9
r‘  Undefined

[+ Mo Connection

Pad Rotation:

Pad Width: Pad Height:
¥ Offset: Y Offset:

Ok | Help | Cancel |

ﬂ Padstacks

Padstack or Pad Pad Pad
Layer Name Shape Width Height
PB
TOP Undefined 0.00 0.00
BOTTOM Undefined 0.00 0.00
PLANE Undefined 0.00 0.00
INNER Undefined 0.00 0.00
SMTOP Undefined 0.00 0.00
SMBOT Undefined 0.00 0.00
SPTOP Undefined 0.00 0.00
SPBOT Undefined 0.00 0.00

Dwa vao Datasheet ban dinh dang cho céc |&p cta padstack PB. Néu chon nhiéu I&p cung mét ltc thi
nhan chon tén céc |&p ddng thoi gilt phim Ctrl. Ban chi can dinh dang cho nhitng |&p can thiét .

D3u tién ban can dinh dang kich thwdc cho chan 16 khoan, theo datasheet dudng kinh chan 16 khoan [a 1
mm.

Ta chon 2 |6p DRLDWG, DRILL.

Click phai chudt chon Properties , xuat hién hdp thoai Edit Padstack Layer , nhdp chon Round, sau d6
nhap gia tri 1(=40 mils) vao Height va Width.

Nhap OK
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Edit Padstack Layer @
Padstack "PB". Layer "DRLDWG"

[~ Non-Plated

[~ Use For Test Point

[~ Large Thermal Relief
[~ Flood Planes/Pours

Pad Shape

+ Hound
~
~
~

15 I T T

Undefined

[ Mo Connection

Pad Rotation: 0

Pad Width: 1 Pad Height: 1
X Offset: 0. Y Offset: 0.

Ok | Help | Cancel

Ban thay trong hép thoai padstacks I6p DRLDWG, DRILL d3 duoc dinh dang:

SPBOT Undefined 0.00 0.00 0.00 0.00
SSTOP Undefined 0.00 0.00 0.00 0.00
SSBOT Undefined 0.00 0.00 0.00 0.00
ASYTOP Undefined 0.00 0.00 0.00 0.00
ASYBOT Undefined 0.00 0.00 0.00 0.00
DRLDWG Round 1.00 1.00 0.00 0.00
DRILL Round 1.00 1.00 0.00 0.00
COMMENT LAYER Undefined 0.00 0.00 0.00 0.00
QDARF? Hndafinad nnn nnn nnn nnn

Tuong ty ban dinh dang cho cac I&p TOP, BOTTOM, INNER. Thuéng thi kich thwéce cha vong xuyén bao
quanh 16 chan khoan I&n hon 16 khoan khoang 20 mils(=0.5 mm). Do d6 nhap gia tri 1.5mm vao Height
va Width.

Vi |&p gitta cha mach |a miéng ddng danh cho power va ground, dé tranh hién twgng ngan mach nguoi
ta thwong tao ra xung quanh cac 16 khoan mét khoang tréng, lén hon kich thudc 16 khoan 13 35
mils(=1.75 mm). Ban nhép gia tri 2 mm vao Height va Width va chon pad dang round cho I&p PLANE.

Cudi cung ban can dinh dang cho mat dé& han chan linh kién, thudng thi nd I1&n hon vong xuyén bao
quanh chan 16 khoan khodng 5 mils(=0.125 mm). Do d6 ban chon pad hinh round va nhap gia tri
1.625mm vao Height va Width cho I&¢p SMTOP and SMBOT.
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Padstack or Pad Pad Pad x Y
Layer Name Shape Width Height Offset Offset
PB
TOP Round 1.50 1.50 0.00 0.00
BOTTOM Round 1.50 1.50 0.00 0.00
PLANE Round 2.00 2.00 0.00 0.00
INNER Round 1.50 1.50 0.00 0.00
SMTOP Round 1.62 1.62 0.00 0.00
SMBOT Round 1.62 1.62 0.00 0.00
SPTOP Undefined 0.00 0.00 0.00 0.00
SPBOT Undefined 0.00 0.00 0.00 0.00
SSTOP Undefined 0.00 0.00 0.00 0.00
SSBOT Undefined 0.00 0.00 0.00 0.00
ASYTOP Undefined 0.00 0.00 0.00 0.00
ASYBOT Undefined 0.00 0.00 0.00 0.00
DRLDWG Round 1.00 1.00 0.00 0.00
DRILL Round 1.00 1.00 0.00 0.00

Sau khi dinh dang xong cho cac |&p cla padstack nay, ta s& luu tén cla footprint md&i tao vao thu vién, ta

nén tao thu vién méi dé dé dang tim kiém sau nay.

Bang cach click Save As trong hop thoai Library manager.
Dién tén footprint mdi tao, sau do click vao Create New Library dé tao thu vién mdi.

Save Footprint As...

Mame of foatprink

|F'B

Mame of library

Ok

|D:\ELEETF|DNII:S\EIFEEAD\THU YIEMSMOINPE.LLE

j Browse. ..

| Create Mew Librany...

Help

Cancel

=35

rNhé'p OK thi footprint mdi tao s& dworc luu vao thu vién.

Layout Plus -- (unnamed)
File Edit View Tool Options Auto Window Help

=31 = e N == et =T e e o o S PR

% |-400 |v 500

I e — |
29

i W TEZ A

'i. Library Manager

Libraries

BCON100T
BCON156T
BGA

CLCC

BB Library - Pin Tool (DRC OFF)

[ add.. |

Remove

Footprints

PB
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. Likrary - Pin Tool (DRC OFF)

Sau d6 chon Text tool | Tl déxsabst - - u l-' D m p
céc chi khéng can thidt di, chi a8 lai | . . & V a 1 u E

&Comp va &Value. Nhap vao text can

xda va bam phim Delete (trén ban
phim). '

Thém céc chan linh kién vao bang cach

chon céng cu Pin Tool @I S S S End Command
Click chudt phai vao nén den, chon T T Unde

New... ) ) ) . @

D&t chan mdi & vi tri thich hop

Chon thudc tinh cho 2 text con lai bang kéo chudt dé bai né, xong click chudt phai, chon Properties
(phim tat Ctrl+E).

Chon Layer la SSTOP. Text Edit ==
Chon OK. 3 text strings

Type of Text

Text String

" Free " Custom Properties

" Reference Designator " Package Name

" Component Value " Footprint Name

Location

X |7 Y |—

Line Width I Text Height I
Rotation I Char Rot I
Radius I Char Aspect I

[ Mirrored

Layer:

oK I Help Cancel
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Sau dé ban sdp x€&p lai vi tri cho cac chan, ban ludn ludn dat vi tri cla padl tai

(x,y) = (0, 0) > double click vao pad1 xuat hién hép thoai EDIT PAD.

Edit Pad ==
Footprint PB
One Pad
Pad Name: |1|
Pad X |p. Y 0.
Padstack Name
|FE [Local ] |

Pad EntryfExit Rule

+ Standard

Additional Rules

[ Allow via under pad

" Any Direction

[ Preferred Thermal Relief
" Long End Only

[ Forced Thermal Relief

Help Cancel

Ban dua vao Datasheet biét khoang cach giita cac chan dé xac dinh vi tri cho cac chan con lai. Pad2 = (0,
6.5)

Edit Pad (3w
Footprint PB
One Pad
Pad Name: |2
Pad X |p. Y 6.5
Padstack Name
FB [Local] =

Pad EntryfExit Rule
f+ Standard
" Any Direction
" Long End Only

Additional Rules

[ Allow via under pad
[ Preferred Thermal Relief
[ Forced Thermal Relief

Cancel
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Cac chan khac tuong tu: Pad4 = (4.5, 0), Pad3 = (6.5, 4.5)
B | ibrary - Pin Tool (DRC OFF)

SLomp

&Value
O @

Ban c6 thé dung cac cong cu do dac nhu: Dimension, Measurement trong menu Tool dé cé thé tao
khoang cach chinh xac gilra cac chan.

Ngoai ra ban con cé thé v& thém cac dudng bao (Obstacle) cho linh kién, day la dudng ranh gidi gitra cac

footprint dé khi s3p x&p ching khéng bj chéng chéo nhau.

DE v& dudng bao ban click vao biéu tugng Obstacle Tool "i , sau do click phai chuét chon New, gitt
chuét trai dong thoi kéo dén cac géc chan pad, dudng bao bao quanh céc chan pad.

B | ibrary - Obstacle Tool (DRC OFF)

aLOmp

&Value
O: - O

@ o
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| Chwong 3. OrCAD Layout

Dau tién ban dat tén cho dudng bao, sau dé chon Place Outline tai & Obstacle Type. D6 day width tuy

Y.

Edit Obstacle

Obstacle Name |place

Obstacle Type

|Place outline

Height

=

Obstacle Layer
|GlDbal Layer

=}

Copper Pour Rules

Mote: Use Pin Tool command 'Toggle Copper Pour Seed'
to set copper pour seedpoints
[

| Pin Attachment..

0K

Help Cancel

Thuong ban chon duwdng bao ndy ndm & I6p Global Layer, tirc thudc tinh Obstacle Layer |13 Global Layer.

Cudi cung click OK dé luu lai cac dinh dang cho footprint mdi tao.

Ban d3 hoan thanh viéc tao 1 footprint ma&i khdng cé sdn trong thu vién cla layout.

DE& nhanh hon ban cé thé ludt qua thu vién cta layout tim nhirng footprint tuong ty footprint ma ban
can tao dé slra chira cho phu hop véi thuc té rdi Save As nd lai, lvu lai trong thu vién méi ma ban tao

cho dé tim kiém.

3.2.4.3 Nhirng chu y khi tao méi chan linh kién

Khi thiét ké& footprint, ngoai viéc ban can biét chinh xac kich thuwdc thuc gitra cac chan linh kién dé thiét
ké ké dung, con phai biét kich thudc cla ca linh kién dé cd thé bé tri khoang cach giita céc linh kién cho

hop ly.

Mdt s8 kinh nghiém chon kich thuéc cho chan linh kién:
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- V&icéc linh kién thudng nhu dién trd, ty, diode ... ban chon chan hinh tron (Round), dudng kinh
13 1.8 dén 2.1, tuy loai linh kién
- Chan 1 cla IC hay cac linh kién c6 cuc tinh nhu tu hodc diode ban nén chon kiéu chan |a hinh
vudng hoac hinh chir nhat
- V@i IC ta nén chon chan hinh Oval (v&i cac chan 2 trd 1&n) va hinh chir nhat (d8i véi chan 1). Kich
thudc thwong la 1.7mm Width va 2.2 mm Height.
- Vi cac chan linh kién to nhu chan ctia cac JACK cdm, chan ctia d€ IC c6 can thi nén chon bé
Width(bé ngang) to ra mot ti, c& 1.8mm.
Thuc té viéc tao ra linh kién trong Capture quan trong hon rat nhiéu lan so
vdi viéc tao ra linh kién trong Layout (hay Layout Plus). ban chi can st dung cdc chan layout cé dinh
dang gidng vay déslr dung, khéng nhat thiét phai tao ra cac dinh dang chan cho tirng linh kién riéng biét.

3.2.5 M6t s thao tac can thiét trwdc khi vé Layout

DAu tién, ban s& tat DRC (Design Rule Check), ban s& can dung ching sau, nhung khéng phai bay gio.
Sau khi tat, khung chi* nhat nét dirt s& bién mat.

Nhirng ky hiéu xuat hién bén canh cac linh kién cé thé khéng can thiét nhung ching s& lam cho man
hinh cla ching ta réi hon. Cé 2 cach dé xéa chung di:

- Chon Text Tool E trén thanh cong cu, click chuét vao doan ky hiéu ma ban mudn xda di, sau
dé click chuét phai va chon delete.

- Hodc néu ban mudn xda hoan toan cac ky hiéu di kém, ban 1am nhw sau: Chon |6p 23 AST nhu
hinh v&, sau d6 tat né di.(s&* dung phim “-”)

| AET | ~|
Z2 SoE B
25 AT
Zd4 AGE
5 DRD |
e DRL ]
3.2.6 Thiét 13p mdi trudrng thiét ké System Settings ==
3.2.6.1 Thiét 1ap dorn vi do va hién Display Units Grids
thi. Day cling lIa don vi thé hién d6 ' Mils [m] Visible grid pLY]: ’07
ron Ja due hi b " Inches [in]
ong cla duong mach in trong board - )
. > N a s e JCTOTIS Detail grid :
mach. Muc dich cGia van d& nay la gitp & Millimeters (mm] grid Y] 0.635
cho nguoi thiét ké quan ly duoc kich  Centimeters (cm) Place grid [X.Y]: 254
thudc cua cac nets trong board mach Display Resolution: Routing grid: 0535
cling nhu kich thwéc cda board 00250
. s . 0.0254 Via grid: 0.635
outline. Cach lam nhu sau: Vao

Options -> System settings. Ban sé i
Rotation

thay hop thoai sau xuat hién: & day
ban nén chon donvila Increment: ’9"— Snap: 01
Millimeters(mm). Ngoai ra ta con co
thé thiét 1ap Iwéi v&, d5t Iwéi néu can Workspace Settings... |

thiét & khung Grids. Help Cancel
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3.2.6.2. Po kich thuéc board mach

Vao Tool -> Dimension -> Select Tool.

Sau dé do d6 dai va do réng clia dwdng bao. Muc dich cla céch lam nay |1a cho ngudi thiét ké biét dugc
board mach minh thiét k& cé kich thuwdc that bao nhiéu, dé tir d6 cé nhitng diéu chinh hop ly trong viéc
sap x&p cac linh kién trong dudng bao cho phu hop véi board mach in ma minh dang cé.

Layout Plus -- D:\ELECTRONICS\ORCAD\PROJECT\MACH DIEU CHINH DO SANG DEN\MACH DIEU CHINH TOC... [ = || B |[x25]
File Edit View | Tool| Options Auto Window Help

=l = e
|§ W |— Cluster

Group
| Matrix

Component
Package
Gate
Footprint

Padstack

Pin

Aperture

MNet
Cennection
Track

Track Segment

Jumper

Via

Test Point
Drill Chart
Text
Dirmension
Measurement
Obstacle

Error

3

- v v

* v w w

1 @I@|T|0 2wt & S]+l| 3| ¢]¥
I j‘

I
=]

3.2.6.3 Layer Stack

Select Tool

Mew

Move Datum —
Properties... Ctrl+E

Delete Ctrl+X

H 222 &l
Dé dinh nghia Layer Stack, ban chon View Spreedsheet tir Toolbar [¥iew Spreadsheet

Options  Aute Window  Helg

Strategy...

Statistics

Layers
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Nhap Layers dé chon |&p v&, & day ban chon I&p BOTTOM, click chudt phai chon Properties.

n Layers
Layer Layer Layer Layer Mirror
Name Hotkey NickName Type Layer
TOP 1 TOP Unused BOTTOM
BOTTOM i ram— | Routng | _____ToP_____
GND Unused [None]
POWER New... Unused [None]
INNER1 Select Any... Alt+S Unused [Mone)
INNER2 Refresh Hot Link Unused [None]
INNER3 Append Hot Link Unused [None)
INNERA Unroute Unused [Mone]
INNERS Unroute Unlocked Track Unused (None)
INNERG Convert to Components Unused [Mone)
INNER7 Undo v Unused [None]
Chon nhu sau va OK
Edit Layer @
Layer Name |BOTI'0M

Layer NickName |BOT

Layer LibName |BOT

Layer Type

* Houting Layer
" Unused Routing
" Drill Layer

" Plane Layer
" Documentatio
" Jumper Layer

Mirror Layer

Layer Name |Top

Jumper Attributes... |

ok |

Help ‘

Cancel |

3.2.6.4. Thiét 1ap khoang cach giira cdc dwdng mach

DE thiét 1ap nhirng luat vé khodng cach cho pads, tracks va vias. Ban chon View Spreedsheet tir Toolbar.

Chon Strategy -> Route Spacing.

Opticns  Aute  Window  Help

Route Swee

Strategy... » o
3 Statistics Route Pass
I Route Layer
Layers Route Spacing
Padstacks
Footprints Place Pass
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T menu pop up chon Properties:

L Route Spacing E@
Layer Track to Track to Track to Via to Via to Pad to
Name Track Via Pad Yia Pad Pad
[N | 030 [ 030 | 030 | 030 | 030
BOTTC | 030 | 030 | 03 | 030 | 030 |
GND —wooo0 [ 030 [ 030 | 03 | 030 | 0.30 |
POWER | o030 [ o030 [ o030 | 030 | o030 | o030 e
INNER1 | o030 [ o030 [ o030 | 030 | 030 | o030 e
INNER2 | o030 [ o030 [ o030 | 03 | 030 | 0.30 |
INNER3 | o030 [ o030 [ o030 | 03 | 030 | 0.30 |
INNER4 | o030 [ o030 [ o030 | 03 | 030 | 0.30 |
INNERS | o030 [ o030 [ o030 | 03 | 030 | 0.30 |
INNERG | o030 [ o030 [ o030 | 03 | 030 | 0.30 |
INNER? | o030 [ o030 [ o030 | 03 | 030 | 030 |
INNERS | o030 [ o030 [ 030 | 03 | 030 | 030 |
INNERS | o030 [ o030 [ 030 | 03 | 030 | 030 |
INNER10 | o030 [ o030 [ 030 | 03 | 030 | 030 |
INNERT11

Xuat hién hop thoai: Edit Spacing

[ Edit Spacing |
28 Layers
O day ban c6 thé diéu chinh cac thong s cho phu Track 1o Track Spacing
hop. Can chd y don vi do ma ban d3 thiét 1ap & trén.
Chon OK. Track to Via Spacing

Track to Pad Spacing
¥ia to Yia Spacing
¥ia to Pad Spacing

Pad to Pad Spacing

TS

0OK Help | Cancel |

3.2.6.5 Thiét 1ap d6 rong dwdng mach in

Ban lam diéu nay dé diéu chinh dé rong cla cac nets trong mach khac nhau tuy theo chirc ndng cla
ching. Thudng thi: cdc dwdng ngudn, mass phai lén hon cac ngudn tin hiéu, hay cdc dudng (ng vdi
mach cdng suat thi bé rong cling phai I&n hon binh thudng...Mubn diéu chinh cac théng s6 nay ban ¢
thé 1am nhu sau: Vao View Spreedsheet > Nets. Boi den tat ca, chon Properties
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LNes [=]o =)

Met I 1 Width Routing Reconn

N End Command Aax Enabled | Share | Weight Rule
10 bl <> Disable 064 | Yes | Yes | 50 |  sd |
T 064 | Yes | Yes | 50 | S|
| NOT586  pelete Ctrl+X 064 | Yes | Yes | 50 |  Sd |
NO1668 Select Any... Alt+S 064 | Yes | Yes [ 50 |  Sd |
NO1722 Refresh Hot Link 064 | Yes | Yes | 50 |  Sstd |
ND1776 Append Hot Link 064 | Yes | Yes | 50 |  Sd |
| NOOT7ST __ Change Color 064 | Yes | Yes | 50 |  sSd |
NO01985 ) 064 | Yes | Yes | 50 |  Sd |
N0z037 | Remove Teck Paint 064 | Ves | Yes | 50 | sta___|
| NO2067 U:[EEEZ cae':'taer . 064 | Yes | Yes | 50 |  Sd |

Hop thoai Edit Net cho phép ta chinh cic théng sé clia Nets

[ Edit Net ==

-

14 Nets
Met Attributes
[+ Routing Enabled [+ Share Enabled [+ Highlight
[+ Retry Enabled [+ Shove Enabled [+ Test Point
Weight 1 i
s low med high |

Min Width li Conn Width li Max Width li

Met Layers... Met Reconn...

Width By Laver... MNet Spacing...

0OK Help Cancel

Min Width, Conn Width, Max Width |13 d6 rong cla nets mach in. Khdng nén dé 3 gid tri nay bang nhau,

vi khi di mach may sé& tu dong diéu chinh d6 réng cla nets. Khi it d4t thi ndé chon Min, khi nhiéu s& chon
Max, nhu vay sé linh hoat hon.

3.2.6.6 Vé duong bao

la dwdng bao ngoai cho tat ca céc linh kién va cdc dwdng mach trong mach in. D& vé& ban tién hanh nhw
sau:

Click chudt vao Obstacle Tool, sau d6 click vao mot géc ma ban mudn v& Outline, con chudt chuyén
thanh ddu cdng nhd, click phai, chon Properties s& hién ra hép thoai sau:
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Edit Obstacle ==

Obstacle Name [[EI

Obstacle Type
|Eh:|ar|:1 outline ﬂ

Width

|1.2?

Obstacle Layer
| zlobal Lawver ﬂ

Copper Pour Rules

Mote: Use Pin Tool command 'Toggle Copper Pour Seed'
to set copper pour seedpoints
W W

MNet Attachment [ for nonej: - -l

-

| Comp Attachment.. |
0K Help Cancel

Ban chon nhu hinh vé. Sau dé chon OK.
Click vao 4 géc cda khung ma ban mudn vé, sau dé nhan ESC.

3.2.7. Sap xép linh kién lén board mach

Viéc bé tri linh kién 1&én board mach [a mét trong nhirng yéu té quan trong quyét dinh
dén do6 6n dinh, dé vé va tham mi,v.v...cla board mach.

Ban cd thé sap x&p linh kién bang tay hodc s& dung chirc ndng ty dong sdp xép clia
Layout Plus.

3.2.7.1. Sap xép linh kién bang tay

Nhap chudt vao biéu tvong Component Tool trén thanh cong cu.Dé di chuyén linh kién nao ta nhap
chuét vao linh kién d6, sau d6, khi nha chudt ra va di chuyén thi linh kién cling s& di chuyén theo. Dé&n vi
tri cAn dat linh kién thi nhap chudt mét [an nita, va linh kién s& duwoc cd dinh.
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Sau khi sap x&p mat luc ta duwoc nhu sau: nhap chudt vao Reconnect Mode IE dé an /hién day néi

Layout Plus -- DAELECTRONICS\ORCAD\PROJECT\MACH DIEU CHINH DO SANG DEN\MACH DIEU CHINH TOC... | = || & |23
File Edit View Tool Options Auto Window Help

S|l [ E| & 2|20 af# ORI T(n0) «&ufem | Al ]
x 500 [y /[1200 Ghwoo [ -

171
-
o

oL 1®
D3

o8

o0
O
[]
@

00

3

Zr
@ ¢ 00

R3 ZY
)

23

0

oL 9
RS
J1

10 1y
eLe O e
@ ¢ @00

/ N

_ELQO_

R4

oai|

|

I

3.2.7.2. Sap x&p linh kién tw dong

DA3u tién ban can phai cd dinh mét sé linh kién ma ban mudn né dwoc dat &@ mét vi tri xac dinh, tranh bi
thay ddi vi tri trong qua trinh auto. Di chuyén linh kién dé&n vi tri xac dinh, nhap chudt phai chon Lock.
Sau khi d3 ¢d dinh dwoc céc linh kién theo yéu ciu, chon Auto -> Place -> Board.

3.2.8 Vé mach

Layout Plus hd trg ca 2 chirc ndng vé ty dong va vé bang tay. Thong thuong nén két hop ca 2 chirc ndng
nay, vi khi v& ti déng d6i khi s& cé nhitng dudng mach rat phirc tap, lic d6 ta nén diéu chinh lai bang
tay.

Nguyén Ngoc Ha. Email: hanguyen92202@gmail.com
Lép D10CQDTO1_N - Hoc vién Cong nghé Buu chinh Vién thong Tp. HCm 71



Huwéng dan st dung phan mém thiét ké mach dién tr OrCAD Chwong 3. OrCAD Layout

3.2.8.1. Vé tw dong
Vao Auto -> Auto Route -> Board, Layout Plus sé tyw dong vé mach.
3.2.8.2. V@ bang tay

Az 1]
Chon Edit Segment Mode |Edit Segment Mode| ich vao ddy mudn vé, ltc dé day sé gan vdi con tro, ré

chuét dé tao duwdrng mach, kich trai chudt dé cé dinh dwdng mach.

D& d6i hwdng duwdng di cia mach: kich vao cuéi doan day, sau dé déi theo hudng ma ban muén va.
Sau khi v& xong, nhan ESC dé két thuc.
Nh&p F5 dé refresh ban mach.

Sau khi vé, ban sé duoc nhu sau:

®
J_J

o0

o o—o »
®
(X
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3.2.9. Hoan thién ban mach

V& co ban, chung ta d3 hoan thanh viéc v& mach in. Trong phan nay ban sé& tién hanh mot sé thao tac
cudi cung trudc khi xudt mach in

3.2.9.1. Chén mot doan text vao mach in

| O|Q|T 2.2 o= Z
| Text Tool +|0-. s s
Chon Text Tool tir thanh cong cu. [ EoT & (00T ] Click phai vao man hinh chon

New.

Hop thoai Text Edit hién ra, trong khung Text String gb ndi dung can chén.

Lwu y: néu ban lam mach in thd cdng thi click chon Mirrored dé khi Gi khéng bi ngugc. Chon I6p hién thi
trong khung Layer ( thudng thi chonTOP va BOTTOM ), va kich thudc chit . chon OK dé hoan tat

Test Edit ==

Text 21

Type of Text

Text String NGUYEN HA|

* Free " Custom Properties
" Heference Designator " Package Name
" Component Yalue " Footprint Name

Text location [-44.3336.34.5969]

Line Width  [g.254 TextHeight |1 905
Rotation |g|] Char Fot ||]
Radius ||]_ Char Aspect |1|]|]
v Mirrored
Layer:
|BOTTOM |

Comp Attachment.. |

Ok Help Cancel

Di chuyén doan text dén vi tri can chén, click chuét.
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3.2.9.2. Phd mass cho mach in
Muc dich ctia van dé nay 1a dé chéng nhiéu cho mach dién.

Cach lam nhu sau:

| | Obstacle Tool - ” A s A
Chon Obstacle Tool. Eo=tace oo D Nhap chudt vao khung mach, con chu6t co

thanh d4u cdng nhé thi click phai, chon Property.
Man hinh s& xu4t hién hdp thoai Edit Obstacle.

Edit Obstacle =

Obstacle Name |29

Obstacle Type

|Copper pour ~|
Width |1.2?
Obstacle Layer
|BOTTOM ~|
Copper Pour Rules
Clearance |1| Z order |

Mote: Use Pin Tool command 'Toggle Copper Pour Seed’
to set copper pour seedpoints

[ Isolate all tracks [ Seed only from designated object
MNet Attachment [ for none]: - -l
-

| Comp Attachment.. |

0K Help Cancel

- Trong khung Obstacle Type chon: Copper Pour.

- Trong khung Obstacle Layer chon I&p can ph( Copper Pour: cé thé |a TOP hay BOTTOM.

- Trong khung Net Attachment thi chon 13 GND hodc POWER, tluy theo ban muén phi theo GND
hay POWER. Né&u khéng thi ta dé dau “ —“

- Nhén OK.
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Ban mach hoan chinh:

i( bb.04 >
4

AH W3YLDW

4B.90

ol A

Né&u v& mach nhiéu I&p thi trong ltic v&, nhan phim Backspace va cac phim sé dé hién thi mot sé 16p
nhat dinh,1: TOP, 2: Window  Help

BOTTOM, ... Q| 0@ Tn| 2] wff o ee| || 3] 2]
4 _ End Command
= —————= Properties... Ctrl+E
3.2.10. In mach Layout Post Proces  New.. =8 =
Delete Ctrl+X i
DE in mach vira v&, ban Plot ou  Run Batch L
n , , File Ng  Plotto Print Manager... Shift 1
thyc hién cac budc sau: EAnEE|  Preview No shift M
|[FBOT ] save Calors | Noshit |
. W Restore Original Colors T HNoshit |
- Chon Option -> | -GND_____ o shi [
* PWR Load Post Processing Setup... No shift
Post Process * IN1 Save Post Processing Setup... No shift
Settings *.IN2 Ls Saller S No shift
~ n . — | Save Color Setup... -
- Nhap chuot phal « | | Gerber Preferences... I *
vao |[&p mudn in o
14 = |
(vd: 16p — >
BOTTOM), chon "S"'
Preview
I
<«

4B.70

I
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- Vao menu File, chon Print/Plot ( Ctrl + P)

- Chon nhu hinh dudi r6i nhap OK

Print/Plat

Print{Plot Format

Title: |INH TOC DO DONG CO

" DXF

* Print Manager

v Keep Drill Holes Open
[ PrintfPlot Current View
v Force Black & YWhite

[ Print{Plot To File

|mach dieu chinh toc dc

oK Help

Print{Plot Settings

0

[
v Center on Page [ Mirror

Scale Ratio: |1_ To: |1_

Hotation[CCW)

0 ¢80 ¢ 180 ¢ 270

Cancel

AH WAYUEM

4B.50

Vay |a d3 hoan chinh 1 board PCB, t6i s& huéng dan cac ban 1am mach in thd cong tai nha & phan sau.

¥
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Chuwong 4: M6 phong bang PSPICE
4.1 Tong quan vé phan mém mo phong Pspice
4.1.1 Giéi thiéu vé Pspice

Ky thuat dién 1a nganh khoa hoc nghién cttu nhitng &ng dung ctia cac hién tuong dién, tir nham bién déi
nang lugng va tin hiéu, bao gbm viéc thu hap, gia cdng, x ly, truyén tai tin hiéu

D& thuan tién cho viéc tinh toén, thiét k& cac thiét bj dién tlr, ngudi ta thudng thay thé cac mach dién
thuc t& bang cdc m6 hinh thay thé va cac so d6 mach dién twong dwong. Viéc phan tich cadc mach dién
nham dy dodn va kiém tra kha ndng lam viéc cla cac thiét bj dién tl&r hodc nham dua ra céc san pham
phu hop véi yéu ciu dat ra.

Phuong phap thuc t& dé kiém tra mdt mach dién [a xay dung ching. Tuy nhién hién nay, khi ma céc
thanh phan cda mét mach tich hgp cd kich thudc ngay cang nhd bé thi viéc xay dung cac vi mach nay tré
nén rat khé khan, Bén canh d6, nhitng tdc déng vat ly, &m thanh, dnh sing,...khdng anh huwdng dén
mach dién thong thuong nhung lai gay nhiéu rat 1&n d6i véi cac vi mach. Vi vay, viéc lap rap cac vi mach
tlr cdc thanh phan trong phong thi nghiém doi hdi nhiéu thoi gian, cdng sirc va tién bac

Su phat trién cla céng nghé thdng tin cho phép xdy dung cadc phan mém md phdng va phan tich qua
trinh 1am viéc cia mach dién tlr. Khi dé ta cé thé xay dung, thir nghiém, khao sat hoat ddng clia mach
rng vdi cac tredng hop cling nhu viéc thay ddi cac thdng sé ki thuaaj cling nhu khao sat anh huéng cla
ching dén qua trinh lam viéc cta mach. Do d6 tang tinh mém déo va kha nang khao st nhiéu truong
hop, tinh hudng khac nhau

Van dé kho khan khi sir dung cdc phan mém Ia tinh chinh xac cia mé hinh. Néu cdc mé hinh khéng c6
cac dic tinh giéng nhu cc phan tl thue thi viec mé phong 13 v nghia

Spice ( Simulation Program with Integrated Circuit Emphasis ) la mot chuong trinh tinh toan mé phong
va md hinh héa cdc mach dién tlr tvong tu dwoc phat trién tir nhirng ndm 1970 tai dai hoc California &
Berkeley

Pspice ( Power Simulation Program with Integrated Circuit Emphasis ) dugc phat trién bdi hing
MicroSim, |a mét trong nhirng phién ban thwong mai dugc phat trién tir Spicevaf trd thanh phan mém
mo phong phd bién nhat trén thé gidi. Pspice cho hép ching ta md phdng cac thiét ké truwdc khi di vao
xay dung phan cirng. CHuong trinh md phdng cho phép ching ta quan sat hoa dong cia mach ciing nhw
nhitng thay déi cta cac tin hiéu dau vao hodc céc gid tri cia cac thanh phan trong mach dién. Do dé cé
thé kiém tra lai cac thiét k& dé xem chuing cé chay dung trong thuc té& hay khong. Pspice chi mé phdng va
tién hanh cac phép do kiém tra chir khéng phai la phan thiét ké cia mach dién

4.1.2 C4c tinh ndng cua Pspice

Pspice duwoc dua ra thi trudng nhiéu phién ban khac nhau, mdi phién ban cung cap céc tinh ndng khac
nhau tuy thudc vao yéu cau khach hang.
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Trong phan nay, toi s& hwdng dan dung phan mém Pspice A/D di kém trong bo phan mém OrCAD

Pspice A/D la chuong trinh dung dé md phdng cadc mach dién tuong tu va sd. Céc tinh ndng chinh cla
Pspice A/D:

- Phan tich xoay chiéu, mét chiéu, qua dé : Tinh ndng nay cho phép ching ta kiém tra cac dap
rng cau mach dién khi duoc cung cap dau vao khac nhau. Cu thé :
+ Phan tich mét chiéu ( DC Analysis ): Cho phép xac dinh dién ap dinh mirc va tri s6 dong dién
cho tat ca cac nut ciia mach bang cach quét toan b gia tri clia dién ap trong madt khodng do
ngudi dung dinh nghia. Diéu nay cé y nghia khi mudn xac dinh dudng dac tinh cha cdc mach
dién c6 chira cac phan tlr phi tuyén nhu: diode, transistor,.. hodc muén xac dinh dién thé dinh
murc cla cac mach khuéch dai
+ Phan tich qua d6 ( Transient Analysis ) : nham du dodn cac trang thai cia mach khi cé cac su
kién qua d6 xay ra
+ Phan tich xoay chiéu ( AC Analysis ) : m6 phong hoi dap tan s& cha mach dién, tic 1a ta c6 thé
quan sat dwoc cac trang thai ciia mach dién khi tan s cia ngudn dién thay déi trong mot diy
cho truwdc. Dua vao d6 dé ta cé thé tim thay tan s6 cdng hudng clia mach

- Phan tich tham s8, d6 nhay, gia tri gi&i han : v&i nhitng tinh ndng nay ching ta c6 thé quan st
nhitng bién d6i cia mach dién khi thay ddi cac gia tri ca cac thanh phan cla né

- Phan tich th&i gian cla cdc mach s6 cho phép tim ra sy c6 vé thoi gian xuat hién khi két ndi céc
tin hiéu c6 tan sd thap trong qua trinh truyén dan tin hiéu

Pspice A/D ciing cung cap cdc md hinh hda vé cac irng x{r clia cac thiét bj twong ty va so, vi vAy ching ta
c6 thé md t3 cadc ham chirc ndng cla mach dién st dung cac biéu thirc va ham todn hoc. Do d6 c6 thé
xay dwng va phan tich cdc dac tinh phirc tap cla thiét bj thong qua mé hinh todn hoc. Cac méd hinh héa
duoc xay dung trong Pspice A/D khéng chi la cac dién trd, dién cam, dién dung ma con cé cdc md hinh
sau:

- M6 hinh day dan, bao gdbm do tré, do doi, tén hao, tan xa va tap am

- M6 hinh cla cudn day tir phi tuyén, bao gdm do bdo hoa va tir tré

- M hinh cla MOSFET

- M6 hinh cua transisitor trudng cé cuc diéu khién cach ly IGBT MOSFET
- M@ hinh cuta cac phan s vdi vao ra twong ty

4.2 Cac budrc tién hanh mé phdng va phan tich mach dién

DE& khao sat mdt mach dién noi chung cling nhu mot mach dién tl&r cdng suat ndi riéng ta tién hanh theo
cac budc sau:

- Xac dinh md hinh cac phan tlr can thiét dé xay dwng mach dién. Pa s6 cic phan tlr nay déu cé
trong thu vién mé hinh cla chwong trinh, tuy nhién trong mét sé truéng hop ta phai xay dung
thu vién mdéi. Viéc xay dung mo hinh méi doi hdi am hiéu sau sic vé k§ thuat dién- dién tir bai vi
md hinh phai phan dnh dung déc diém va tinh chat vat Iy cda thiét bi thuc. M6 hinh cang gan vdi
thuc té thi két qua phan tich cang dang tin ciy. Mac du vay, trong mét sé trwong hop, khi khao
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sat mét s6 dac tinh nao dd thi ta chi cdn mé hinh héa cac tham s6, thdng sé lién quan dén dac
tinh d6, trdnh gy ra nhitng phirc tap khéng can thiét

- Thiét lap so dd nguyén ly ciia mach dién can nghién ctru. Can phai dam bao chic chén ring so
dd nguyén ly dwoc xay dung la ding dan

- Chuyén déi tir chuong trinh nguyén ly sang chuong trinh md hinh hda theo ngdn ngit chuyén
dung cla phan mém ( d&i v&i phién ban hién tai clia Pspice thi viéc nay |a hoan toan tu déng ).

- Thiét |ap cac théng s6 cla so d6 va cac tham s khao sat

- Tién hanh khao sat:

+ Chay thir chuong trinh véi ché dd quen thudc ma két qua da biét trwdc dé kiém tra do chinh
xac ctia mo hinh

+ Khi md hinh hoat déng dat d6 tin cy thi ta ti€én hanh nghién ctu voi cdc ché dd can khao sat
theo yéu cau ditra

Cu thé& vai Pspice A/D trong OrCAD ta tién hanh theo 3 budc:
- B1: Thiét k& mach bang CAPTURE
+ Tao mot dy an Analog Or Mixed A/D
+ Pua vao céc phan tlr
+ N&i day va hoan chinh so @6 mach

- B2: Xac dinh ki€u md phong
+Tao tép tin mo ta
+ Xac dinh kiéu phan tich: 1 chiéu, xoay chiéu, qua dé, thoi gian, tan s
+ Chay PSPICE
- B3:Quan sat két qua:
+ Thém cdc dudng do thi
+ Phan tich dang séng
Kiém tra tép tin d4u ra néu can
+ Lwu va in két qua

4.3 Thiét ké mach bang CAPTURE

Vé phan Capture t6i d3 hwéng dan cu thé cho cac ban & phan trén, nén phan nay téi chi hwéng dan
nhirng gi lién quan tdi Pspice.

4.3.1 Tao 1 project m¢&i
Khéi déng clra s6 lam viéc cia Capture. Chon File -> New -> Project dé tao project méi

Clra s6 New project xuat hién
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CEEE

]
W E =

Iviu:lu Cancel

— Create a Mew Project zing Help

o

% % Analog or Mived &/0
— Tip for Mew Users

% " PC Board wizard Create a new Analog or
Mined A/D project. The
new project may be blank,

| e . i
[ ] \E:9 " Programmable Logic “Wizard or copied from an existing

a template.
o ;
Schematic

Location
C:AELECTROMICSSORCADSPROJECT SO PHOMG widu Browse... |

Trong ctra s6 nay, ban gd vao tén tap tin trong phan Name, chon thu muc dé lwu trir tap tin trong phan
Location. Trong thé Create a New Project Using ban ddnh dau vao 6 tron thi nhat : Analog or Mixed
A/D. Nhan Ok dé dong y tao Project mdi

Ldc nay trinh Capture md& ra mot clra s6 Create Pspice Project, ban hdy chon muc Create a blank
Project dé trinh Capture m& ra trang vé trang

,

™ Create bazed upon an existing project Ok

1

Iempt_l,l.cupi ;I Browse. ..

Cancel
* Create a blank project

Pl

Help

OK dé& hoan tat va vao vung lam viéc chinh cta Capture
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Chwong 4. M6 phdéng PSPICE

Véi viéc lién thong vai trinh Pspice A/D thi thanh Capture cé thém thanh cong cu dé ho tro cho viéc lién

thong v&i Pspice

f3|='|;

P9l 42|

v

W]

Chon
Tao  Chinh Cac Xxem
trang sta  Chay gy, ket
phan trang fﬂi do qua
tich phan phong
mac]_h tich
mach

O day t6i s& moé phdng mach dao déng st dung IC dinh thdi 555, loai IC nay duoc dung rong rai trong
mach dién tlr twong tu. So d6 nguyén ly cia 1 mach tao xung dung 555 nhu sau:

3 b

Cac linh kién cé trong mach:

J|_'l.
—— [reser veo T | Ic555/ ANL-MISC.OLB
DISCHARGE | 4 '
- - DUTPUT = J_
§ T THRESHOLD =
33k 0 R/analog
o= TRIGEER
) CONTROLGND R2
nees T C/analog
3
0= J_
0.01uF 1 o2 0 J___ Vpc/source
l 0.1uF 0
L L GND
= |:| - |:|

Cdac ban thyc hién viéc 13y linh kién va di day dé hoan thién mach nhu hinh trén
Luuy:

- Thu vién dé sir dung cho trinh mé phdng Pspice duoc Iay trong thu vién pspice theo duwong dan
mac dinh la: \capture\library\pspice

Mét s6 thu vién théng dung dung trong mé phdéng Pspice bao gom:
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Analog: chtta cac phan tlr thu dong (R,L,C ), hd cdm, dwdng truyén va cac ngudn dong, ngudn ap phu
thudc( ngudn ap phu thudc dién ap E, ngudn dong phu thudc dong dién F, ngudn dong phu thudc dong
dién G va ngudn &p phu thudc dong dién H)

Source: bao gdbm cac loai ngudn dong va ngudn ap doc 1ap nhu Vo, loc, Vac, lac,» Vsin ,Vexe, XUNE,...

Va nhiéu thu vién khac chira cac thanh phan cda mach dién nhu céc linh kién dién tlr cdng suat: diode,
transistor, thyristor, mosfet, cac cdng logic, cac thiét bj giao tiép

- Céac diém n6i clla mach duoc danh diu bang cac s6 nguyén duong, trong dé bat budc phai cd
nut s8 0 va ludn duoc hiéu la diém dat ( Ground ). Diém 0 nay rat quan trong vi khi chay chuong
trinh mdy sé tinh todn dién 4p gitta mdi nut trong mach dién véi diém dat nay trong tirng budc
tinh

BHO
DE |13y diém 0 ta kich chudt vao biéu tu‘o’ngg bén thanh céng cu hodc nhan phim G. Hop thoai Place
Groud hién ra, ta chon thuw vién SOURCE va chon ky hiéu 0

Place Ground ﬁ
meet
[

m Cancel
$D_HI
$0_L0O AWL &dd Library. .
o] —
- 0 Remove Libram
Help
Libranes:
CAPSYM
Dezign Cache Mame:
i — Mo
[

- Viéc v& mach bang Capture dé phuc vu cho trinh md phdng Pspice phai tuyét ddi chinh xac tir
viéc chon linh kién dén néi day va céc théng s6 linh kién, nhu vy viéc mé phang méi ddm bao
duoc

- V@i cdc mach dao ddng ban phai dit vao mach mot diéu kién khdi dau ( 1énh IC: Initial
Condition). Hidy mé& cua sé Place Part va chon thu vién Special réi chon tén linh kién 13 1C1. Ban
hay nhap chudt |&n chit “ IC” d& ghi vao murc volr khdi dau (vd : OV ).

4.3.2 Hoan thién ban vé

Sau khi hoan tat viéc 14y linh kién va di day, can phai gan tén va gid tri cho cic phan td
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Cac nit lwdi: Danh séch céc nat ludi bao gbm toan bd cac phan tlr cha mach duoc liét ké theo ciu tric
d3 dwoc quy dinh. D& tao ra cac nut lwdi tir so d6 mach nguyén ly, ta dung Iénh Pspice -> Create netlist

ttr thue don cla chuong trinh. Danh sach nay duoc lwu trong tép tin cé dudi .net va dwoc quan ly bang
trinh trinh quan Iy du an, ta cé thé chon vao tép tin nay dé xem ndi dung bén trong clia nd. Va day 1a noi
dung cla tép tin &rng véi mach dang xét:

# gource VIDO

R_R1 NO1868 NO1842 33k

R_R2 NO1872 NO1868 33k

R_R3 0 ND1938 1k

o i1 0 NO1872 0O.01uF

C_c2 0 ND1914 0.1uF

v V1 NO1842 0 9V

¥ U1 0 MO1872 NO1938 NO1842 N01914 NO1872 NO1868 NO1842 S555B
.IC V (HO1872 )=0

néu cé thdng bao 16i , ban hay kiém tra lai so 6 mach cho dé&n khi nao khong xuat hién 16i nita thi ching
ta tién hanh xac dinh kiéu phan tich va mé phdng

4.4 Phan tich va md phéng
4.4.1 Xac dinh kiéu phan tich va md phéng
> [] Ples

Trwdc hét hdy nhap chudt vao biéu tuo’ng_|NEW Simulation Profilef g& mé trang phan tich mach. Ctra s6
New Simulation xuat hién:

Mew Simulation P
Mame:
|widu
Cancel
Inherit Fraom:

| none j J

Root Schematic: SCHEMATICT

b <

gd vao 6 Name tén cla trang phan tich. Nhdn phim Create dé m& clra s6 chon kiéu dang phan tich. Giao
dién nhuv sau:
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-

Simulation Settings - vidu ﬁ

General Analysis lCnrrfigumtinn Files ] Options ] Data Collection ] Probe Window ]

Analysis type:
T w—— Fiun to time; 10000 zeconds [TSTOR)
Dplims: Start zaving data after: |0 seconds

[IMonte Cardo/\Warst Case
[|Parametric Sweep

[ Temperature (Sweep)
[]5ave Bias Point

[]Load Bias Point

Tranzient optionz

b asirum step size: | geconds

I Skip the initial transient bias point calculation [SEIPER)

Output File Ophiofs. .

QK | Cancel Help

L

Trong thé Analysis, muc Analysis type c6 4 lwa chon kiéu phan tich chinh:

44.2

Bias poit: dung xac dinhj diéu kién phan cuc DC cla mot mach dién. Tinh todn xong, ta sé cé cac
murc ap DC trén cac dudng mach va c6 dong dién chay qua cac nhanh cla mach

DC Sweep: dung quét thong s6 DC dé phan tich cac dic tinh cla céc linh kién dién tlr. Nhu vé
cac dudng cong dic tinh cua diode, transistor, scr, triac, cac cdng logic,..Khdo sat mach vdi cac
murc ngudn nudi DC khac nhau...

Time Domain ( Transient ): dung phan tich cdc mirc 4p trén cac diém cla mach dién |3y theo
bi€n thai gian ( & day truc X 1ay theo bién thdi gian ). N6 cé cdng dung nhu ban dang dung mét
may hién sdng nhiéu tia dé xem céc tin hiéu trén cac diém ndi cha mach dién.

AC Sweep/Noise: dung phan tich cdc mirc dp trén cdc dudng néi ciia mach dién thoe bién tan sé
va goc pha ( truc X 18y theo bién tan s6 hay bién géc pha ). N6 dung dé v& ra dwdng cong dap
(rng bién tan, pha tan cta mach.

Thyc hién mé phéng

Trong vi du trén, ban d3u ban h3y chon cach phan tich 13 Bias Point va nhan OK dé déng y

Chon Pspice -> Run ( hodc biéu tu’o’ng| b trén thanh cong cu )

DE quan sat k&t qua cla qud trinh md phdng phan tich 1 chiéu, ta c6 thé m& tép dau ra hodc quay trd lai

so' d6 mach va kich vao biéu twong v | ( cho phép hién thij dién 4p dich )hodc I |( dong dién dich)

hodc |W| ( cOng suat tiéu tan trén cac phan tir)
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K&t qua cla qua trinh phan tich:

13k 14 i

'—m RESET VCC
DISCHARGE

1.
Tw
3
- . ouTRUT [ i
£ THRESHOLD S0
3%k =
- TRIGGER
le= D“ CONTROLGND -
™ 1k
o o

. R B
THRESHOLD
0
TRIGGER
CONTROLGMD R3
T 57 20mw|
B

IC=0
R
L op
0.01uF 1L =0
el
0. 1uF
0 =0

Cdng suat tiéu tan

Tiép theo ching ta chon cach phan tich Transient ( Truc X 13y theo bién thoi gian ). & dang phéan tich nay

ban chi can gd sd vao cac 6 tréng ( xem hinh ):

[ Bl
Simulation Settings - vidu M

General Analysis lConﬁgumtion Files ] Options ] Data Collection ] Probe Window ]

Analysis type:

Time Domain (TransierDJ R to time: 4ms zeconds [TSTOF)
Options: Start zaving data after: |0 seconds

7 General Settings Tranzient optionz

[IMonte Caro/Waorst Case M amirmum step size: |0.1ms seconds

[1Parametric Sweep . o . . . )
[JTemperature (Sweep) [~ Skip the initial transient bias point calculation [SKIPEF]

[15ave Bias Point

[Load Bias Point Output File Options. .

QK | Cancel Help
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t, hinh cang dep
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.
I

éuinra sé cang ne

A

2

O Maximum step size: chon budc in ( buwdc in cang nhé thi tin hi
lactive]

thiét ké mach dién tir OrCAD | Chwong 4. M6 phong PSPICE
vidu.dat

(&)

k)
[¥:8

an st dung phin mém

X

O Start saving data after: xac dinh thoi diém bat dau cho hé tin hiéu

nhung tap tin dit liéu ghi lai trén dia sé |&n va thai gian phan tich sé kéo dai hon ).
Sau khi d3 chon xong thi nhan phim OK dé tr& lai trang v&. Chon dau do Volt
chan ra OUTPUT s6 3 cua IC 555. Nhan chon Run dé xem két qua phan tich:

Trong 6 Run to time : gb vao khoang thoi gian phéan tich

Huwéng d

PN

— Ao

oo

86

Luc nay

R R

-5ms
ong.

N

.0ms
trén 1 do thi
Tp.HCM

én

én thong

3 clia IC555 cé dang xung vu

~

THime
an so

A

6 va s6 3. Chung ta s& thay tin hiéu trén chan 3 13 dang
ua, ca hai cung hi

v

an so

~
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Huwdng dan st dung phan mém thiét k€ mach dién tit OrCAD | Chwong 4. M6 phong PSPICE

A
4o
-~

v
i
I

K&t qua mo phéng:

g SCHEMATIC1-vidu - PSpice A/D - [vidu.dat (active)] C=" (S|
BB File Edit View Simulation Trace Plot Tools Window Help g -l=| %]
T L) EEE T —
famya M fer ¢ B K525 & oF

3 0.4ns 0.8ns
o U(U1:0UTPUT) < U{R2:1)

£l vidu.dat fact...

Fieading and checking circuit POl |
Circuit read in and checked, no emors 2
Calculating bizs point for Transient Analysis

Labe

Bias point caloulated

Transient Analysis

Transient Analysis frished

Simulation complete -

Time step = 983206 Time = 4.000E-03 End= 4.000E-03

Analysis f, Watch A Devices

For Help, press FL Time= 4.000E-03 100% s

(R) vidu.dat (active)

os 0.5ms 1.0ms 1.5ms 2. 0ms 2.5ms 3. 0ms 3.5ms
o V{U1:OUTBUT) s WiRZ:1)
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Huwéng dan st dung phan mém thiét k& mach dién tir OrCAD

Chwong 4. M6 phdéng PSPICE

Ban c6 thé thay d6i tri s6 cla cac linh kién trén mach dién rdi cho phan tich ban s& thay két qua khac.

Trén vung lam viéc cha Pspice, ban nhap chudt vao 2 truc cla do thi dé thay déi toa dd va lwdi hién thi

sao cho phu hop vdi nhu cau cda ban

s Y &is | % Grid | v Grid |

Data Range .
¥ Az Mumber

" Auta Range

% User Defined 1 :"
| Ayiz Position

ams
| o & Left
| " Right
| Scale Az Title
| ™ Linear 1
| " Log
|
|
| (0] 4 | Cancel | Save Az Default| Reszet Defaults | Help |

Ban cling c6 thé xem cac dudng biéu dién khac. M& cla s6 add trace bang lénh Trace -> add trace...

hodc biéu twong £ trén thanh céng cu. Trong clra s Function or Macro, ban chon ham can xem,
trong thanh Trace Expression chon bién can quan sat, nhan OK dé xem:

1]
{UT:COMTROL)
{U1:DISCHARGE]
{U1:GMD)
I{UT:0UTPUT)
I[UT:RESET)

I{U1: THRESHOLD)
U1 TRIGGER)

W[C1:2)
YIC2:1]
Full List

¥ ‘oltages

W Curents

v Power

=

v Alias Names

-

BB variables listed

Functions or Macros

|.6.nalog Operatorz and Functions j

ABS[)
ARCTAN(]
ATAMN[)
G
AR
CO5()

o

DE[)
EMvba=] ]
ERMING, ]
ExPF[]

Gl ]

IMG[]
LOG[ ]
LOGT0()
M(]

A 7

R}Trace E xpreszsion: ||

Ok | Eancel| Help |
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Huwéng dan st dung phan mém thiét ké mach dién tir OrCAD | Chwong 4. M6 phong PSPICE

DAy 13 phdn mém mo phong manh va dugc dung rat phd bién. Va dé sir dung dugc phdn mém nay mot
céch thau ddo doi hdi cac ban phai cé mot kién thirc chuyén sau vé ki thuat dién tlr. Trong phan nay toi
chi gidi thiéu khai quét vé cong cu md phdng Pspice dé cac ban cé thé biét cach mé phong mot s6 mach
dién tl phuc vu cho viéc hoc tap clia minh. Viéc dung Pspice dé phan tich d6 nhay, phan tich nhiéu,
phan tich Fourier, phan tich tham s6, phan tich nhiét 6, md phéng s6,...va nhiéu van dé khac toi s&
khong d@é cap dén trong tai liéu nay. N6 s& duwgc hudng dan chi tiét, thiu ddo trong mot tai liéu khac
chuyén biét dé cé thé gilp ban c6 thé di sau vao khai thac phan mém mé phong Pspice.
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Chuwong 5: M6t sé bai tap vi du
Phan nay sé& gigi thiéu cac ban mot s6 mach tham khao vé& bang OrCAD 9.2
5.1 Mach nguén
5.1.1 So’ d6 nguyén ly:

|
LHTE0S =z
9 = —0
w o & o
w1 =
13k B |
R
, 1«
g 4| = el |
z oz o ez = 104
:E - 104 100 o5 |
= o L, =
B |
Gt
= |
- - 1
w
LoT117EaT

=
=
=]

il

h

o
4l
A

0

Dé cho mach duoc gon khi di day cac ban s dung chirc ndng “ dat nhan dwong mach “ bang cach nhap

M1
chu6t vao biéu twong Place net alias Place net alias pap thanh céng cu phai

Place Met Alas

-

Aliaz: |
Cancel
Help
Colar Fatation
DEef.auIt j o+ [ e 18 O 2F0°
Fant
Change... | IJze Default | Anial 7 [default)
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Chwong 5. Bai tap

D3t tén cho nhan trong khung Alias, mau chit trong khung Color, va mudn thay déi dinh dang chit thi

nhap vao nut Change... trong khung Font

Dat nhan vao vi tri di day phl hop, 1am twong ty cho dau day con lai, cdc dudng mach cé chung nhin sé

duogc tu déng ndi vdi nhau khi chuyén qua Layout Plus

Chtrc nang nay rat hitu dung, nhat 1a khi thiét k& mach phirc tap, si dung nhiéu IC,... Tao nh3n duwdng
mach s& cho mach nguyén ly gon hon va tham my hon

5.1.2 So' d6 mach in

5.1.2.1 S3p x&p linh kién

Céc ban c6 thé sdp xé&p linh kién theo hinh duéi

® @

o le_

0
(@]
(X]
[X]
{1

Ol

Cac théng s6 vé do réng dudng mach clia mach trén dugc cho nhu hinh:

s

5.1.2.2 V& mach ( & day st dung ché dd Autoroute )

Net ‘Width Routing Reconn

Name Color Min Con Max Enabled Share | Weight Rule
0 1.00, 1.25, 1.50 Yes Yes 50 Std
3.3¥DC 0.50, 0.50, 0.75 Yes Yes 50 Std
5¥DC 0.50, 0.50, 0.75 Yes Yes 50 Std
NO1082 0.50, 0.50, 0.75 Yes Yes 50 Std
NO1116 1.00, 1.25, 1.50 Yes Yes 50 Std
NO1150 0.50, 0.50, 0.75 Yes Yes 50 Std
NO1252 0.50, 0.50, 0.75 Yes Yes 50 Std
NODG6311 0.50, 0.50, 0.75 Yes Yes 50 Std
NOG4Z1 0.50, 0.50, 0.75 Yes Yes 50 Std
NO20760 0.50, 0.50, 0.75 Yes Yes 50 Std
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Huwéng dan st dung phan mém thiét k& mach dién tir OrCAD | Chwong 5. Bai tip

Chon ché& d6 chay mach in mét I&p ( BOTTOM )
vao Auto — Autoroute, ta duoc nhu hinh dudi

Kiém tra cdc dwdng mach va chinh sita lai
néu mudn. Sau d6 chén Text va phd mass
cho mach

So d6 mach hoan chinh

« + e+ e ® s+ 2 =
[ e Al Al Al AL

AH J0aWn U3vYuau

53.98
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Huwéng dan st dung phan mém thiét k& mach dién tir OrCAD Chwong 5. Bai tip

5.2 Mach nap STK200/300
5.2.1 Gi¢i thiéu

Mach nap loai nay st dung cho cac board STK200/300 clia Atmel nén thuong dworc goi la STK200/300.
Mach nay giao tiép véi may tinh qua céng LPT (c6ng song song). C6 2 phién ban phé bién cia mach
STK200/300 dé |a phién ban thu gon va phién ban st dung IC dém dong 74xxx. O day st dung mach cé
IC dém 74HC245, mach nay nap rat 6n dinh va an toan. Mach nay dwoc hd trg bdi rat nhiéu chuong
trinh nap va sir dung duoc cho hau hét cac loai chip AVR. Mach nay cé cac linh kién rat dé kiém va chi
phi ré nén dugc dung nhiéu trong gidi SV

5.2.2 So’ d6 nguyén ly

Mach c6 so d6 nguyén ly nhu hinh:

oD ARROW

i

[
i
3
E
px

WICC

g

e phpnronz e
u<
ToT4]
Ak

|

VCC_ARRIOW

{oTeleloleleloelel e lolsh

4T

RE

4T

9

RNECTY

m
[¥)
1
[¥)
A
8
A

TS ARSI

€

RE gy

Ll oz |
1

o1 [== k]

¥ =
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]
1
Sir dung chirc niing place no connect P22 N0 COMNECt] 4 4 41 a6 cac chan khong di day. Chire

1

ning |Place bus| 4& tao duong bus
5.2.3 So’ d6 mach in
5.2.3.1 S3p xép linh kién

Linh kién trong mach cé thé duoc sdp x&p nhu hinh dudi

H

5.2.3.2 Vé mach

Céac théng s6 do rong dwdng mach tham khao
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Chwong 5. Bai tap

MNet Width Routing Reconn

Name Color Min Con Max Enabled | Share | VWeight Rule
BE 0.30 Yes Yes L0 Std
CK 0.30 Yes Yes L0 Std
]| 0.30 Yes Yes L0 Std
DO 0.30 Yes Yes 50 Std
GND POWER 0.30 Yes Yes L0 Std
MISO 0.30 Yes Yes L0 Std
MOSI 0.30 Yes Yes L0 Std
NO0D49 0.30 Yes Yes 50 Std
NOD0S5 0.30 Yes Yes 50 Std
NODDG? 0.30 Yes Yes L0 Std
NOO0141 0.30 Yes Yes L0 Std
NOD0166 0.30 Yes Yes L0 Std
NO0508 0.30 Yes Yes b0 None
NO2160 0.30 Yes Yes 50 Std
RS 0.30 Yes Yes L0 Std
RST 0.30 Yes Yes L0 Std
SCK 0.30 Yes Yes L0 Std
YCC_ARROW 0.30 Yes Yes b0 Std

Chay day |ép BOTTOM

u0da[enp8E0SSPaavupnad

Kiém tra mach, chén Text va phd mass cho mach
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Huwéng dan st dung phan mém thiét k& mach dién tir OrCAD Chwong 5. Bai tip

Mach hoan chinh:

&£9.39
I I

7740

b1
]
g
-]
3
=
L]
3
B
i
LX)
L
[
e
-
A
]
T

5.3 Mach nap AVR USB 910
5.3.1 Gidi thiéu

Nap duoc hau hét cac dong AVR va mot s6 chip 89S clia Atmel bang cong USB tién lgi
Kiém tra 16i sau khi nap

HO tro khda chip va |ap trinh fuse bit

Header chuan ISP cho két ndi thuan tién

Téc dd nap cao, sir dung dwoc vdi hdu hét céc trinh bién dich

Mach siéu nho gon, boc cach dién thuan tién cho di chuyén, st dung

Cuc ki don gidn trong két ndi, cai dat va s dung.

Tuwong thich véi Windows XP, Vista, Windows7.

5.3.2 So’ d6 nguyén ly

Mach cé so dd nguyén ly nhu hinh
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Huwéng din st dung phan mém thiét ké mach dién tr OrCAD Chwong 5. Bai tip

he 5
1 Ve
1 rN 2 MOs1 12
|NDT u:‘l:_q: cz § RESET =3
04 | 2 Hm e 14 3 = ji
C ) 2534 [
] E
cH1 0z Rz ICISP -
USE-PLUG . Lep 10% i
.
vee
) -——@——Fai'
R3 —
’ ? K5 - o
R4 i
AN Dot | _RESET
6
vee
I n HDVEGE
R
a0 /2 - | POARESED) PCS (ADCSSCL) [F5-x
o wg{ P00 (RAD) PC4(AOCSDA) |55~
AAL—BEL pey 3 FO1 (D) PCI (ADCH) 35—+
v POI (INTD) PC2 (ADC2) o)
. vee PO (INT1) PCT (ADCY) [ Bor

N3 PD4 (XCKITD) PCO (ADCD) = cc
T vee ONE2 -5

GND! RREF 5% 3
1| PBE OTALTOSC1) AL ‘Tl—] R 2 sCK
PA7 (TATOSC2) PBS (SCHK) s
1 P05 (T1) PB4 A50) -5 -
PO (Alh) Y o — T

PO7 (AINY) PR (SSOC1D [
2 PO (ICF1) PB1 OCIA |-

s
.||H

A ——————
B2

e >
.t§

5.3.3 So’ d6 mach in
5.3.3.1 S3p x&p linh kién

C6 thé sdp x&p linh kién nhu hinh:

AL ="

Lo

{

s

5.3.3.2 Vé mach

Bang thong s6 do réng dudng mach tham khao
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Huwéng dan st dung phan mém thiét k& mach dién tir OrCAD

Chwong 5. Bai tap

Net Width Routing Reconn

Name Color Min Con Max Enabled | Share | Weight Rule
DMN 0.30 Yes Yes 50 Std
DPL 0.30 Yes Yes 50 Std
GND 0.30 Yes Yes 50 Std
MISO 0.30 Yes Yes 50 Std
MOSI 0.30 Yes Yes 50 Std
N024450 0.30 Yes Yes 50 Std
N024690 0.30 Yes Yes 50 Std
N39147 0.30 Yes Yes 50 Std
N39185 0.30 Yes Yes 50 Std
N39649 0.30 Yes Yes 50 Std
N39741 0.30 Yes Yes 50 Std
N40123 0.30 Yes Yes 50 Std
N40205 0.30 Yes Yes 50 Std
N41497 0.30 Yes Yes 50 Std
N53449 0.30 Yes Yes 50 Std
N58138 0.30 Yes Yes 50 Std
N58714 0.30 Yes Yes 50 Std
N58968 0.30 Yes Yes 50 Std
N59222 0.30 Yes Yes 50 Std
N59477 0.30 Yes Yes 50 Std
PB2 0.30 Yes Yes 50 Std
RESET 0.30 Yes Yes 50 Std
SCK 0.30 Yes Yes 50 Std
¥CC 0.30 Yes Yes 50 Std

Chay day va hoan thién

®
L 4

c

N

25.27
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Huwéng din st dung phan mém thiét ké mach dién tr OrCAD Chwong 5. Bai tip

5.4 Mach dén LED rwot dudi

5.4.1 Gi¢i thiéu

Day la mach dén trang tri i‘ng dung IC 555 va 4017 rat don gidn nhung hiéu &ng kha dep mat.

IC 555 déng vai trd lam xung kich cho 4017 thuc hién dém. T6c d6 chuyén déng cla dén dugc quyét
dinh dya vao tan s6 cta 555

5.4.2 So’ d6 nguyén ly

Mach cé so dd nguyén ly nhu hinh dudi

RiZ
ax
Rl 150 o1
N
2 130 o2
AN Sl
R3S 150 o3
A ﬁ”
o v o R4 450 o¢
o P
213 14 | - P Y B S
2 ‘-_<§ g: = RS 430 o5
L A o
B lgsr a3 |L I RG
ae 0 150 oS P
= pi
=5 = [ I S =
as [ A e
2 2 10 oe
s -
s o 12 .:ll//‘
R ) =]
4017 o M//"
R0 430 D10
== AN »’7—1
-0 11 40 o1
P
cz WAV Pt
103

()

5.4.3 So’ d6 mach in
5.4.3.1 Sap x&p linh kién

So do bé tri linh kién

GEREREREERE

LI X ] |
-
£ 20|
% &9
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Huwéng dan st dung phan mém thiét k& mach dién tir OrCAD Chwong 5. Bai tip

5.4.3.2 vé mach

Chon I&p BOTTOM, thay d6i dé rong dudng mach phu hop rui chon ché dd chay day tw dong

Sau khi chay day tu dong, van con mdt s& dudng mach chua chay duoc, ta phai tién hanh vé bang tay,
tao jumper cho dwong mach con lai

I':ﬂ j”l !|2§’|
Chon ché& d6 vé tay Edit Segmaent Mode [Edit Segment Mode| ) 1, 6t vao duong mach can va, di

chuyén dén vij tri pht hop, chay hét cac duwdng mach con lai nhé 1a cdc dudng mach khong cat nhau

Iﬂ @ll |T| I\.l
Tré vé ché 46 Component Tool [Component Tool|  nh3p chudt phai, chon thé New... Xuat hién hép

thoai sau
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Huwéng din st dung phan mém thiét ké mach dién tr OrCAD | Chwong 5. Bai tip

[

Add Component

Heference Designator

Part Type ||]
Value ||]
Footprint... | I-

Location

X |119.38 Y |s5.88 Rotation |u

Group # r Cluster ID I.i

Component flags

[~ Fixed " Locked [ Key
[~ Non-Electric ¥ Route Enabled [ Do Not Rename

OK Help | Cancel |

Nhap chudt vao khung Footprint... dé€ tim chan linh kién cho via

Select Footprint

— Librarnes

Add..

FB

BCOMTOOT A
BCOM1T56T

BGA

CLCEC i

Remove

— Footprints

el

ViA, F
V04,
Y
A1
Yia10
VAT
Va2
VIa13
Va4
YIa1s

Va1 (H oK. Help
WlA2 | =

Cancel
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Huwéng dan st dung phan mém thiét k& mach dién tir OrCAD Chwong 5. Bai tip

Nhap chon OK

D&t vao vj tri cAn tao VIA, cac jumper nay khi lam mach ching ta phai tién hanh han day

Mach sau khi tao cac jumper, va chinh sira pht hgp nhu hinh duwdi

P

% 35.00 I

63.99
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Huwéng dan st dung phan mém thiét k& mach dién tir OrCAD

Chwong 5. Bai tap

5.5 Mach déng ho sé dorn gian

5.5.1 Gidi thiéu

Mach déng ho s6 dung Led 7 doan dé hién thj gi& phut gidy, st dung VDK AT89C52 dé 1ap trinh diéu

khién va IC thoi gian thye DS1307. Thich hop cho nhitng ai mudn ty lam mach cho riéng minh hodc tang

ban be

5.5.2 So’ d6 nguyén ly

Mach cé so dd nguyén ly nhu hinh dudi

Mach dong ho thoi gian thuc

HITL

LI

5.5.3 So' d6 mach in

5.5.3.1 Sap x&p linh kién

So d6 bo tri linh kién

LEEEE L
o af ] =

-l -]

Design by sw:
NGUYEN NGOC HA
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Huwéng din st dung phan mém thiét ké mach dién tr OrCAD | Chwong 5. Bai tip

EIS cigis

ATEICS? %@

47 F

1]

=3 —
& |

= |—i
— -

5.5.3.2 Vé mach
Chon vé& mach 1 1&p ( BOTTOM ), chinh kich thudc d6 réng duwong mach phl hop

Autoroute mach dién ta cé két qua nhu hinh

[ R—IJI;':ﬂ B—Tir_l*—

N A
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Huwéng dan st dung phan mém thiét k& mach dién tir OrCAD | Chwong 5. Bai tip

Kiém tra mach, tao via cho cdc jumper, phd mass va ta cé mach hoan chinh nhu sau

gcj ch g° g°T 8° 8°
9380092800 { 9280092300 f 92800“8 1

-} —Q
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e 1
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P ..—" Ty .('_"\ .('_"\ .f_'\ .f "y
b o ™ ™ 4 . —
(=L [=TTE] [ FE] [ FE] Cimis Cimis
o3 o4 [ [ o7 1]
us ua us Ua ur ua
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: l l I
(] | EJVE
o 5} = Yoig | O o -
GiD GO 2 PHUT 1| PHUT2 Ggiay 1| G6lay 2
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%Jﬁ‘-ﬁ i O é;@; Fr13:)_n %}E{;\ﬁ O
i .
7 o “ ;.;h G
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Huwéng dan st dung phan mém thiét k& mach dién tir OrCAD Chwong 5. Bai tip

5.6 Mot s6 mach dién tir hay

O phan nay sé& gidi thidéu cho cac ban mot s6 mach dién Iy thi ( suu tam ) dé cac ban cé thé nghién ctru
vé va lam board that.

5.6.1 Mach diéu khién tai bang am thanh

R, 100K
R +12v £3 RS
2 10K 9 é 1K
NEAEAN o
3 ~eui cs 1NADOT
0.1uF €1 B o3
[ z | P Y -
I LMT41 uF ™ -
® %
R -
MIC 1K é Rz ce | R
ek & Cd 10uF = f: o K
2 2'.-1_ D2k VR [+
0.1uF 25K 27K
6.8 - 22uF T 1NADOT 1815
+12W
_ o
P -
. RE 1K A
RT . 5
cigts ™ AAA a L bl
A Uas U
47K w3 7
013 3 a| s = DSChG
CLK ouT
2 |= Uz 2
o MESss TRE
RELAY] = &
= o B
- & LTHR
- - CB 10uF—= C7
103 _
5.6.2 Mach deén giang sinh
c1 2
£
= . . . - .
iy R3 A4 / RS R
R1 =
100% = 10K% 100K & 100 10K
01uF | C4 C5
K p— 4TuF 47uF 1M4007
| L[ H
z -2 | cias
1 D;}i
o0 5 DZ Z0uF
g
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2200ac .
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Huwéng din st dung phan mém thiét ké mach dién tr OrCAD Chwong 5. Bai tip

5.6.3 Mach tao xung 1kHz

e - -
+5 Ci _T_ C2 _T_
0.1y Dp
— 16 _— 16 5 Mﬂ
T 09 0 1KHz
13 14
T e CLK
. Ic1 Icz ;|22
XAl l im 40608 40178
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= 10 15 i
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5.6.4 Mach bao vé qua ap
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5.6.5 Mach khéa sé
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Huwéng din st dung phan mém thiét ké mach dién tr OrCAD

Chuwong 5. Bai tap

5.6.6 Mach relay bao vé dong 1 pha
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5.6.7 Mach relay bao vé dong 3 pha
o1
0
RV o7 u
r Bfope 10K nﬂné
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2| Bfooe 47uf .
p d Q
da R 08z R2 77K
Bloe 5n<5¢ 2 . Ao 3 o
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5.6.8 Mach déng hd van nién

Mach nay dé gon va th&m my thi cdc ban nén thiét ké board 2 1ép ( TOP, BOTTOM ).

Nguyén Ngoc Ha. Email: hanguyen92205@gmail.com
Lép D10CQDTO1_N - Hoc vién Cong nghé Bwu chinh Vién thong Tp. HCM

109



Huwéng dan st dung phan mém thiét k& mach dién tir OrCAD Chwong 5. Bai tip

Khoi diéu khién
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Huwéng dan st dung phan mém thiét k& mach dién tir OrCAD Chwong 5. Bai tip

D4y la so d6 mach in tham khao

Khéi hién thi

Cac jumper
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Huwéng dan st dung phan mém thiét k& mach dién tir OrCAD

Chwong 5. Bai tap
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Huwéng dan st dung phan mém thiét k& mach dién tir OrCAD | Chwong 5. Bai tip

Khoi diéu khién
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Huwéng dan st dung phan mém thiét k& mach dién t&r OrCAD | Chwong 6. Lam board thu cong

Chuwong 6: Lam mach in tha cong

Phan nay s& gidi thiéu cac ban cach 1am board 1 1&p thd cdng tai nha tir cdc so dd mach in d3 vé trén
OrCAD Layout Plus

6.1 Dung cu can thiét

- Panel: tdm ddng, tly theo board dé xac dinh kich thuwdc ( mua & chg Nhat Tao ).

- Dung dich dn mon: FeCL3 mua & chg, hoac HCL, H202.

- Phu kién: Kim, khoan (cadc mui thudng dung 0.6mm 0.8mm 1mm 3mm), gidy rap hodc ré rira bat hoac
co xoong

6.2 Chuan bj ban in

Sau khi thiét k& ban chuan bj in, néu nha cé may in thi tét, khdng cé thi phién day ! N&u ban cai Adobe
Acrobat, MS Office 2003 hay FinePrint thi cé mét tién ich mdy in 4o, ban s& in ra may in 3o nay réi dem
ra ngoai in vi tap tin dwoc cdc mday in tao ra la pdf hodc file anh. Nhu thé clra hang ban dem in khdng ¢
OrCAD ciing khdng sao. Van dé & day la ban phai thuyét phuc chi tiém cho ban in thoi.

Hién nay c6 mot sé clra tiém cho phép ban in mach file .MAX, nhung hoi mac. Khong thi cac ban chép cai
OrCAD protable trong USB va dem ra tiém m& cai OrCAD chon m& file can in 1&n va in théi.

Né&u ban dung gidy dé can thi in 1én mat béng (mat bong cla né gidng nhw méat sau cha cai nhan vé dinh
(phan bé di)). Loai nay dc danh gid cao nhat, né di dugc nhitng dwong mach 10mil. Con gidy héng ha
cling dwoc, nhung ban nén dé dwdrng mach phai c& 15mil tré nén.

Da&i v4i nhirng may in m&i HP1100 hay Canon LBP 800 trd nén, ban phai chon kiéu gidy nhe nhat néu
khéng mét gidy rang chiju. Khi chon gidy nén chon loai gidy mau vang, nhu vay khi Gi thi s& thay rd hon

6.3 Ui mach

Trudc tién ban danh sach bé mit tdm ddng, cang sach cang tot, dem rira sach roi lau khd, ban cat tdm
ddng thanh tdm c6 kich thudc bang véi board ban thiét k&. Con gidy ban phai cat to hon khung dé 13
xong ¢ chd ma béc.

DE nhiét d6 ban 13 & ch& d6 max. Sau khi d&t ban in 1én bo déng ban dat ban 13, 13 trong khoang 5-10
phut, chd y 13 ki phan mép. D& ngudi. Néu 13 gidy dé can thi cé thé bdc, con gidy hong ha thi phai dem
ngadm nudc cho gidy muc ra réi béc di.

Khdng nén Gi lau vi nhu vy s& lam nhoe dwong mach, lam cong board,...
Lam cang nhiéu thi ban s& tu rut ra kinh ngiém cho riéng minh
6.4 Ngam mach

Ban |&y mét it FeCL; pha véi nwdc tét nhat 13 nudce sbi. Pha dén khi né bdo hda. cho vao mét cai dia. Pt
tdm déng vao dia, nghiéng dia nhu ngudi ta d3i vang néu ban pha véi nuéce séi thi khoang 1 phat 13
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Huwéng dan st dung phan mém thiét k& mach dién t&r OrCAD | Chwong 6. Lam board thu cong

xong. Con nudc ngudi thi khoang 5 phut. Ban thdy déng & phan khdng cé dudng mach bong hét ra 13
dugec. Sau dé dung co xoong danh sach.

6.5 Khoan board

M({ii 0.6 dé khoan chan cé chan nhd nhu diode zener, miii 0.8 1a trd, 1 1a diode chinh Iwu. 3 13 khoan 16
bat vit.

Ban d&t miii khoan vudng géc véi board, bdm cdng tac, cho khoan qua thi tat, tiép tuc chuyén sang 16
khac.

6.6 Bao vé mach

DE tranh cho mach khéi bj oxi hda ban phai quét 1én mach mét |&p bao vé. Sau khi han xong, ban phd
|&p bao vé. Dung dich b3o vé: RP7 (hang stra xe may, cho troi cling cd), Son béng , nhya théng (cé ban &
cho Nhat Tao).

V&i RP7 hodc son béng ban phun truc ti€p vao phan cé dudng mach.

Con véi nhya thong ban dem dap nhd, dem hoa tan bang xdng hodc axeton (hiéu thudc hodc hang
manh), dwoc mét dung dich dang keo, sau d6 |ay but I16ng quét 1én. Khi axeton hodc xang bay hoi thi 1&p
nhya théng sé& bao vé mach.
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