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M¢& dau
ORCAD la mét cong cu thiét k& mach dién tlr don gian va phé bién. Cling cé rat nhiéu phan mém thiét ké
mach dién t& khac, tuy nhién, tdi chon sir dung phan mém nay, vi bd cong cu nay dugc dénh gia 1a kha
manh.
Cdc thu vién linh kién cia ORCAD c6 thé coi la manh nhat cho dén nay, va hau hét cic nha san xuét linh
kién dién tlr déu cung cap cac add-in thu vién linh kién cho ORCAD.

D3 c6 rat nhieu sach hwdng dan sir dung ORCAD bang hinh, tuy nhién gia sach kha cao va thuc chat
ORCAD khéng cé gi la phirc tap, vi vy, tdi muén thuc hién tai liéu hudng dan nay mot cach don gian, dé
cung cap mién phi cho sinh vién. Thanh thuc ma néi, cac sach du cé hudng dan ti mi t&i dau, thi cling
khong thé gitip cac ban sinh vién ndm bat toan bd cac chirc ndng clia ORCAD, ma chi yéu, cac ban thyc
hanh nhiéu, may mo nhiéu, va hdi han nhiéu, cac ban sé tim hiéu va ndm bat vé ORCAD rat dé dang.

Trong tai liéu hwdng dan nay, ching toi sé di tirng budc don gian, dé cac ban cé thé thuc hién mot mach
nguyén ly bang ORCAD, sau dé hudng dan céc ban tirng budc dé xuat ra thanh mach in, chay mach in,
diéu chinh mach in, cudi cung 13 viéc [dam mot mach in dién t tai nha nhu thé nao.

Tai liéu nay duoc chia lam 5 phan:

-Phan 1. Cai dat OrCAD 9.2

-Phan 2. Mét s6 thao tac dé v& mot mach nguyén ly véi ORCAD dung CAPTURE

-Phan 3. C4ch chuyén tir mach nguyén ly sang mach in va céc thao tac trén LAYOUT PLUS
-Phan 4. S&r dung cong cu Pspice A/D tich hgp trong OrCAD dé md phdng mach dién

-Phan5. M6t s mach dién tlr ly thu dé cac ban nang cao kha ndng v& mach clia minh
-Phan 5. Ldm mach in 1 18p thid cong

O day t6i chon si dung OrCAD 9.2 vi tinh phd bién clia nd, thu vién kha day da, chiém it tai nguyén, it 13i,
str dung rat én dinh. Hién tai d3 cé ban 16.5 nhung rat nang (10G t4t ca sau khi cai dat ), véi lai viéc cai
dat cling rat kho khan. K& tir ban 16.3 trd di Cadene d3a bé phan Layout ma thay vao dé |a PCB Editor, vi
vay tai liéu cha phan nay rat it ch( yéu I3 tai liéu tiéng anh. Nhung néu muén tré thanh nha Design

PCB chuyén nghiép thi nén st dung céi nay.

Cling phai ndi thém rang day Ia tai liéu t6i bién soan dya trén nhirng kién thirc cla minh va trich dan
tham khao thém mot s6 tai liéu trén mang nén cé mot s6 doan cé thé trung véi tai liéu cla cac tac gia
khdc, toi da cd gdng hudng dan rat chi tiét va tdng hop mot 8 tai liéu dé cac ban cé thé ti€p can véi
phan mém OrCAD mdt cach nhanh chong.

Céac ban doc tham khao va cho y kién dé cudn ebook nay dugc hoan thién hon.Xin chan thanh cdm on!
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| Chuong 1. Cai dat OrCAD

Chuwong 1: Cai d3t phan mém OrCAD 9.2

DE& cai d3t OrCAD 9.2 ban thuc hién cac budc sau:
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- Doi vai gidy ching ta s& thay hop thoai xuat hién nhw hinh dwdi va yéu cau ching ta nén tat hét
cac chuong trinh diét virut, néu khéng thi trong qua trinh cai dit cé thé x3y ra vai 16i khéng
mong mudn. Click vao OK dé ti€p tuc thuc hién cong viéc cai dat.

S ==

B Orad Family Koz 9.2 Selun

Vizmmny ==

B e s yoa b bl s s delis o smograns ol e g
thizinats (2 on. Ante s aregrams ser szass chisinsalation te 7

[ ;!_|

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

Welcome @

_"'_ YWelcome to the Orcad Family Releaze 9.2 Setup
: program. T hiz program will inztall Orzad Farmily
R Feleaze 9.2 products on vour computer.

It iz strangly recommended that you exit all Windaws programs
before running this Setup program.

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

WARMIMG: Thiz program is protected by copuright law and
international treaties.

[Inauthorized reproduction or distribution of thiz program, or any
partion of it, may result in severe civil and ciMS-UNenalties, and
will be prozecuted to the masimum extent pe © 8 under law.

Mewt » | Cancel
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| Chuong 1. Cai dat OrCAD

Chon Yes trong hop thoai Software License Agreement:

I Pleaze read the following Licenze Agreement. Press the PAGE DOWH key to zee
the rest of the agreement.

ICADEMCE DESIGN SYSTEMS, INC. -
SOFTWARE LICENSE AGREEMEMT Tl

THIS SOFTWARE LICEMSE AGREEMENT ["AGREEMENT"]IS & LEGAL DOCUMENT
BETWEEN ¥0OU &MD CADEMCE DESIGH S¥'STEMS, INC. ["CADEMNCE'™). PLEASE
READ THIS AGREEMENT CAREFULLY BEFORE INSTALLING ¥OUR CADEMCE
SOFTWARE ["SOFTWARE™). BY USING THE SOFTWARE, %'0U [EITHER &N
IMDPMIDUAL OR & BUSIMESS EMTITY] AGREE TO BE BOUWD BY THE TERMS OF
THIS AGREEMENT. IF¥0OU DO NOT *aMT TO BE BOUMD BY THE TERMS OF
THIS AGREEMENT, CADEMCE 15 UNWILLING TO LICEMSE THE SOFTWARE TO
O, M *%HICH EVEMT ¥0U MUST PROMPTLY RETURM THE SOFTWARE AND
ALL ACCOMPANYING ITEMS (INCLUDING MAWUALS, BIMDERS OR OTHER
COMTAIMERS AMD ANY OTHER PRIMTED MATERIALS] WATHIM 30 DAYS, BY
CLICKING "ves" BELOW AMD BY USING THE SOFTWARE, ¥'0OU ACKHNOWLEDGE

Do you accept all the items of the preceding License Agreement? I you chiooge Mo,
Setup will cloze. *ou must accept this agreement b continue.

< Back | YE_IE-!l Mo

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

" Mebwork Licensing

¢ Back N 3 Cancel

&+ |nstall Products on Standalone Computer

" Update Licensing on Standalone Computer

Choosze from the following standalone inztallation options:

& hop thoai tiép theo yéu ban nhap key codec |3 AB E F G H 1J K ( Enter xudng dong sau mbi ki

tw) chon Next va nhap 17 chi¥ sé 1 & hop thoai ti€p theo nhu hinh dudi. Next dé tiép tuc

< Back | r\i I | Cancel

http://codientu.org
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e == [ |

Enter the Kep Codes for the Jroducts you have purchazec in
th= edit box below [ore code per line).

Setup requires Authorization Codes lor the following products:

Capture: -
Captura CIS

| aprut

Layout Plus
Layout Eng Ed
Fépice -

[, |

ITomMTml

Erden e Awbioiizaior Codes in e i Dus Leloa [ure cude e line].
If you do nat have Authorization Zodes, prozs the "'Got Autharization Cocos'
hirtar boget your Zotkanzatinn Cad=zs

=T ImTIMmm =

Prezs F1 for Help. PressF1 for Heb.

P | e
<Back e Cancsl I Get autharization Coces < Back N ) Cancel

- Nhap thdng tin cla ban vao phan Name va Company. Next dé tiép tuc. Chon Yes & clra s6 tiép

theo:
User Information Confirmatic == 5 ik _
e e I User Information Confirmation
Fleaze enter your name and the name of the company for wharn
ol wark,
You have provided the following registration information;
Name:  [NGUYEN Ha Mame: HGELUYEM Hé,
Company: ]F'TIT HCH| EEII'I'II:IEI"I_'," PT|T HEM

|z thiz registration information comect?

Yes Mo

< Back M Cancel I

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

Setup Types . Select Program Folder .

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

Chooze the setup type and the destination directory.

Important notes for uzers 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 Allegro or SPECCTRA products on this system,

Press F1 for more detail

Frogram Folders:

Clrcad Fanmily Bel

& Typical Program will be installed with the most common
options. Recommended for most users,

E isting Folders;

7 Custom *f'ou may choose the options pou want to install
Recommended for advanced users.

i~ Destination Folder

C:\Program FileshOrcad Browse...

5 < Back I Mest 3~ Cancel
L [ o] [l | =1

Cadence License Manager
CADapia i

http://codientu.org 13
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Huwéng dan st dung phan mém thiét k& mach dién tir OrCAD

Chwong 1. Cai dat OrCAD

- Qua trinh cai dat bat dau,

4B Spcad Fariy Relesse 92 Satun

- Chon Yes & 2 hop thoai tiép theo

g e |

1 The workd's mest popular schematic

Oread Capture

- capture program. ntuilive interface and
 connections yom nedd to destgn your

2 ideas faster and In & more Intonmed way.

Fart ddata el ieed

o+ VIV it corm:
Thauzsands of mew 2arm anline

- Grzad Layoul.

Poweriul 3C board layout on your deskton

- PSpice and viwew.

The we- 4 s

Cadence Froduct [ile Transfer

P5pica.com:
e d fior analag drmalatiza

=hare e rsynroet aspicepEn_enbg ol

17 %

Carczl

File Extension Registration

' ! than the products you are installing:

dzn, lib, olb, sch, chm, stl, cir, dat, net, out, sim.

These file types must be registered for certain operations to work

properly within the installed products.

Would you like to override the current settings?

=% The following file types are currently registered to applications other

]

File Extension Registration

o

The following file types are currently registered to applications other
than the products you are installing:
cfg, drc, edn, exp, flp, map, net, pld, rpt, swp, upd, v, vhd, xrf.

These file types should be registered to enable drag-and-drop and
double-click operations in Windows Explorer to work properly with the
installed tools, Other tool operations will not be affected if these file
types are left as they are.

Weuld you like to override the current settings?

- Va cudi cung nhan Finish dé hoan
tat .

Setup Complete

Installation of program(s] has completed successfully, See the
Releasze Mates for last-mitute information about this release.

¥ Launch the internet browser to view the Release Maotes.

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

Click Finizh to complete Setup.

| Finizh |

http://codientu.org
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Huwéng dan st dung phan mém thiét k& mach dién tir OrCAD

Chwong 1. Cai dat OrCAD

Qua trinh cai dat phan mém OrCAD 9.2 d3
xong. Nhuwng dirng voi mé phan mém lén, nd
van chua chay dugec, ta phai tién hanh Crack
da:

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

- Click chubt phai va chon thé Properties,
chuyén qua Tab Compatibility va chon
nhu hinh dudi
win XP thi bo qua budc nay ). Click
Appy dé hoan xac nhan

(néu la win 7, con

ﬁ PDXOrCAD.exe Properties

'GEEIEI Compatibility E__S_ecun'ry_;_Details_E Previous Versions |

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 rne choose the settings

Compatibility mode

[¥] Run this program in compatibility mode for:

Windows XF {Service Pack 3} -

Settings
[T] Run in 256 colors
] Run in 540 480 screen resolution
[ Disable visual themes
[ Disable desktop composition

[ Disable display scaling on high DP| seftings

Privilege Level

[¥] Run this program as an administrator

Change settings for all users |

oK || Cance ||

- Xuat hién hdp thoai ca phdn mém Crack PDXOrCAD

- Chon dudng dan dén thuw muc d3 cai d&t OrCAD , & day t6i cai lén 6 C cé dudng dan 13
C:\Programm Files\Orcad\. Nhap chon Apply dé thuc hién. Néu xuat hién dong thong bdo “
Fixed Patch — Success: All patches applied “ nhu hinh thi qué trinh cai Crack d3 thanh céng, néu
xuat hién thong bao 16i thi hdy kiém tra lai cac buwdc trén xem d3 ding chua.

Wil orcAD 8.2

- Welcome to a new release from PARADD -
Be sure your programnn iz not running at the mament.

then just press ‘Apply' to patch the program,
othenwize show me the the conect path before.

I:F'raglam FilessOroad, m

If the path above iz filled and it's your conrect Installpath

(40 orcap a2

Fied Patch finished - Success: Al patches applied!

http://codientu.org
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Huwéng dan st dung phan mém thiét ké mach dién t&r OrCAD I Chwong 1. Cai dat OrCAD

Vay |a d3 cai hoan tat cai dit phan mém OrCAD 9.2 ( Luu y: M&i phién ban cé mét cach cai dit va Crack
khac nhau ). Khdi dong chuong trinh OrCAD 1én va kham pha.

i
File ‘ies Edit Options Wndow Help

LI e R | s L Ly ko [ A el o e e e i B

Capture

http://codientu.org 16
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Huwéng dan st dung phan mém thiét ké 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 |3 phan mém v& mach nguyén ly rat manh , v&i thu vién phong phd, thao tdc don gian,
dé chinh sira va tim kiém.

Trong phan nay t6i s& hudng dan khai quat dé moi ngudi cé thé ti€p can va st dung phan mém nay. Tl
kh&i ddng, tao mot ban thiét k&, 14y linh kién, thay déi théng sé linh kién, di day, hoan thanh mach
nguyén |i dén viéc tao thu vién linh kién cd nhan dé tién cho viéc st dung vé sau.

2.2 Vé mach nguyén ly bang OrCAD Capture

2.2.1 Khéi ddong OrCAD Capture

Kh&i dong OrCAD véi chuong trinh Capture( hodc Capture Cis ):

C1. Start -> AllPrograms-> Orcad Family Release 9.2 -> Capture ( Capture Cis )
C2. Click vao biéu tu‘o’ngi@ﬁ trén man hinh Desktop

! e

Man hinh lam viéc clia Capture nhu sau:

COrcad Capture - [Session Log] IE"E'
D File Wiew Edit Options Window Help - [ & |[
o=@l S| &[sl@] ofc| o e S Y T T B
e I e I e e e O e R e
| -
I

4 } =
Ready Session Log

17



Huwéng dan st dung phan mém thiét ké mach dién t&r OrCAD I 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 1am nhu sau:

e Chon menu File -> New -> Project.

e
.- ‘

[G(File] View Edit Options Window Help
§| New 3 Project... !}|
I__' Open J Design
| Save Ctrl+s LTt
r s VHDL File
Text File

e Hodac chon nut Iénh Create document ﬁl

Hop thoai New project hién ra, nhap tén project trong phan Name ( Theo tdi mdi 1 Project ban nén luu
vao 1 thu muc riéng vi trong orcad 1 project c6 thé tao ra rat nhiéu file )va duong dan dén vj tri luvu
project trong phan Location

18



Huwéng dan st dung phan mém thiét ké mach dién t&r OrCAD I Chwong 2. OrCAD Capture

Click vao nut Browse dé chon dudng dan cho project

NE&u mudn tao mdt thu muc con dé chira céc file trong project clia ban, nhap chubt vao Create Dir...

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

=

mach dieu chinh toc do dong cd

DAELECTROMICSAORCADNPROJECT \mach dieu chinh do sa

Man hinh cGia OrCAD Capture nhu sau:

19



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

| Chwong 2. OrCAD Capture

7

Orcad Capture - [/ - (SCHEMATICI : PAGEL)] [=[E]=]
@ File Edit View Place rf.rla-:ru: Accessories Options  Window  Help e
"—3|E?|E‘@ el (e ‘I“ | N e T I e

5 I + T —

D

iy |

F

o

2.2.2.2 Thiét lap kich thuwéc va cai dit ban dau cho ban vé:

Khi bat dau vé mot Schematic chingta  preferences |
nén chon menu Options -> Preference Coors/Prnt | Gt Display | Pan and Zoom | Select | Miscetaneous | Text Edor

dat cdc thudc tinh tuy chon riéng chi Frint Print Print

ngudi thiét k& vé mau sac hién thj cla 2 [ v [l Hechicapn [P

Wire, Pin ...toa do ludi v& trong trang [ ]Backaround v [l Hererchicai por v [P Nee

thiét k&. Hop thoai Preferences nhu [ Btk v Il = port e ~ - e

sau: IU-Bus r:f“-.rmcﬁm
B -Cm‘animScp.lale v -Nuﬁtmnec'l
P-Diﬁ:!la'_l.erpBrty W-Oﬁdpage(:unnedu

<
v -PMText
-Selectim

-Chon I&p Color/Print: hién cac gam [ oRc Marker ~ [ Ofipace Cnct Text v B -

mau dé gan cho tirng ddi twong trong v Il G- 4 e v [ Tite Brock
trang so d6 mach nguyén li nhu: mau r[ e ~ [ P>t Bosv Rectengie v [ = o<
nén cha background, pin linh kién, tén v [l Heecticat ook v [Pt reeene -

linh kién, bus, dudng két ndi cac thanh ~ [ e ok tame v [P v Use Defaults
phan, ludi vé, gia trj linh kién, text, ... ’TI — J o

[
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Huwéng dan st dung phan mém thiét ké mach dién t&r OrCAD I Chwong 2. OrCAD Capture

Colors/Print  Gid Display | Pan and Zoom | Select | Miscetaneous | Text Editor |

-Chon |6p Grid Display: Hién/
khoéng hién 6 ludi dugc thé
hién bang nhitng ddu cham
trong céc trang thiét ké hodc
stra d6i linh kién. Muc dich
cla lwdi la gidp ching ta dat
linh kién & sdp x&p so cho hop
li & chinh x&c nhat

Preferences

-Chon |ép Pan and Zoom: |
hién khung thoai chita cc gid | Colors/Print | Grd Display Panand Zoom | Select | Miscelansous | Text Edito |
tri dé thay déi ti lé thu phdéng ,

hay thu nhé cac déi tugng
trong trang thiét ké so do

mach.
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Huwéng dan st dung phan mém thiét ké mach dién t&r OrCAD I Chwong 2. OrCAD Capture

Preferences =

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

-Chon 1&p Select: hién thj khung
thoai lién quan dén viéc lya chon
cdc thanh phan trong trang so do
nguyén ly.

-L&p Miscellaneous: chira nhitng
thanh phan ho tro cho viéc gén cac
thudc tinh cc d6i twong trong trang
thiét ké&. Ngoai ra n6 con cé chirc
nang rat quan trong la ty déng hién
thi s6 thir tv cda loai linh kién duoc
lay ra ( Automatic reference placed
part ) & bat tay chéo véi Layout ( thé
Intertool Communication ) rat hitu
dung trong viéc sap dat cac footprint
linh kién tuy thich cha nguoi thiét k&
nham tranh trwdng hop cac linh kién
sap x&p khong theo y mudn. Chirc
nang nay chi cé tac dung khi mé ca
Capture & Layout va x{ ly cung chung I—I
thiét ké. =
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Huwéng dan st dung phian mém thiét ké mach dién t&r OrCAD I Chwong 2. OrCAD Capture

Chon menu Options > Design Templace... d€ gan cac tham s6 mac dinh cho ban

s | Window Help
thiét ké & céc trang so dd nguyén li mdi. Nhirng gia tri dwoc gan theo khung Preferences. .
tharrT sO n.ay khong anh hu’ol'ng c:’et\ nhu:ng thl'cit ké 'cu.aﬂ malch d|?n Cl{. Ta[ holp I Rean Tamehien
thoai Design Template ta cé thé tuy chinh thién thij kiéu ki tv, size cua cac ki ty Wa

hién thj tén, giad tri, ... cla linh kién. Ngoai ra chuing ta cé thé dit téncla Product Configuration...

thiét k&, size cta thiét ké, don vi do,...

eptenpe

o] _com |

Chon font hién thij kiéu ky tu thiét 13p kich thuéc ban vé

oo ooy e —

— = - - - i | il Bk | Faye e 3 Befosence | Husadry | 50 Compalists |
Fonts 7= Bhoske | Pog Szc | Gad Refersoz | Hisrerchy | 507 Comaatisly | - -

i | il Bk, | Faye S | Goed Hubarens | Hsarty SN Crmpatidy |

N R
O T
S T
i —

. |5 HFAE HE_S

-
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Chwong 2. OrCAD Capture

2.2.2.3 Céc déi twong lam viéc

Thanh congcy I3

1‘& File Edit Wiow Place Macre  Accessorics Optiens Window  Help

JEH&\ Sl Fre

e e e | | 3] % 2l

IT. Chon d6i twong

I Thu vién linh kién

[

——IChay day

EDét nhan dwong mach

L ve dudng nédi bus

4

O

Pit diém noi

i véi duong bus

Diém khong ndi

2.2.3 Cac phim tat va tir khéa trong OrCAD Capture

2.2.3.1 Phim tit:

Viéc s dung cac phim tat sé gitp cho thao tac clia ching ta dwoc nhanh hon, va trong tai liéu nay toi

cht y&u hudng dan bang cac phim tat

Phim Chtrc nang Phim Chirc nang
R Xoay linh kién w N&i cadc duwong mach
| Phéng to man hinh 0 Thu nhé man hinh
P L4y linh kién N Panh nhan
J Tao diém néi B V@ dudng bus
T Thém van ban cho ban vé X Panh dau chan linh kién ko sr dung
F L4y céc khdi ngudn G L4y cac khéi mass, ndi dat
Y V& khéi chi¥ nhat ESC Thoat ché d6 dang chon
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Huwéng dan st dung phan mém thiét ké mach dién tir OrCAD Chwong 2. OrCAD Capture

2.2.3.2 Tir khoa tim kiém nhanh linh kién

DE thao tac dugc nhanh va |ay linh kién chinh xac thi ban phai nhd tén cla céc linh kién, & day toi chi
néu mot sé tir khda dugce st dung nhiéu

Ki hiéu Tén goi Ki hiéu Tén goi Ki hiéu Tén goi
R pién trd RESISTOR VAR | Bién tr& CAP Tu dién
CAP NP Tu khéng phan cuc RELAY Role LED bén 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 SW NGt nhan HEADR Chan cdm

Khi lam viéc véi OrCAD céc ban chi y 13 phai tat cac trinh gd tiéng viét di thi méi sir dung dugc cac phim
tat, va tranh 16i khi s&r dung cac phim tat, don gidn 1a phan mém né khong biét tiéng Viét.

2.2.4 Vé so’ d6 nguyén ly

Mudn vé& dugc mach nguyén ly thi cac ban phai cé so d6 nguyén I{ d6 & 1 t& gidy hay & trong dau ban
réi. Ban phai biét |a sir dung nhirng linh kién nao.

2.2.4.1 Tim ki€m va chon linh kién

DE |ay linh kién ra ban nhan phim P ( hodc Shift + P hodc chon Place Part 3‘). 1 clra s6 hién ra nhw sau :

Place Part
I
Part Lizt:
add Librany...
Libraries: Graphic
Diesign Cache ' 0
~

Fackaging

Partz per Pkg: 1

Tupe:

25




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

Chwong 2. OrCAD Capture

O khung Part cho phép ching ta goi ra céc linh kién, vay linh kién duoc 1dy & dau? linh kién duoc lay &
Libraries. Nhung ching ta dang thay Libraries tréng tron thé kia thi |8y lam sao duwoc linh kién? Vay ta
phai Add library s& hién ra 1 clra s6 nhu sau :

Browse File

o

Look in: I || Library _VJ 4= £ EEv
Mame . Date modified =
. Oldlibs 04/08/2011 1827 [
.. PSpice L\} 04/08/2011 18:18
|E | Amplifier 24/04,/2000 16:45
: 2 Ll
] Arithmetic Type: OrCAD Capture Component Information
B ATOD Size: 366 KB
4 m | Bate modified: 24/04/2000 16:45
File name: I Open

Files of type: | Capture Library(*.olb)

[T Open as read-only

&

=] ncel |

A

Theo t6i thi nén Add tat ca cac thu vién vao. Vi mbi 1 thu vién chira cac linh kién khdc nhau ma ta khong

Libraries:;

Place Part |
=
Cancel I
Part Lisk:
03 PIM /AS5EMELY ~ &dd Library... l
03 PIM/AS5EMELY |
1/AMI00ET10MOTO2 —  Bemove Librarny I
1410021040702
1/4M108210/M0T0 2 Part Search... |
141082100702 -
1AM 0M0TOZ
1/M4MI0210M0T 02
1/4M11210M0T 02 = Help I
1MIIAINMAAN TR =

i+ Sl
o (SGTIHE

Graphic —————

- Packaging
Parts per Pkg: 1

Type:

thé nhé duoc linh kién ndo ndm trong thu vién ndo. Thé 1a Add thu vién xong
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Huwéng dan st dung phan mém thiét ké mach dién tir OrCAD Chwong 2. OrCAD Capture

T hdp thoai Libraries, cac ban chi chudt vao bat kz mét trong céac thu vién dugc add ( hodc Ctrl + A dé
chon t4t ca thw vién ) thi danh sach cac linh kién trén clra s6 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, ltc d6 clra s6 nay s& mat di va linh kién dinh vao chudt cta ban

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

P A

B&] Orcad Capture - [/ - (SCHEMATICL : PAGEL)] o [-E
E File Edit View Place Macro Accessories Options  Window Help o
o|es(u] & & [n|e| 2| pos <] @lelsla vy o)
I 4 I 3 I Z' x

»] T
Ak

rm

1

|| +*
1

F‘ER

@

=]

- ap
E‘.— [R———

e i

DIODE il

Ead

l"_-'lu =

) o8 ]
g

L=

]

) o

L 7

0 items selected Srale=100% %=96.52 Y=099.06
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Huwéng dan st dung phan mém thiét ké mach dién tir OrCAD Chwong 2. OrCAD Capture

Nhap chudt trai dé ti€p tuc dat linh kién vao céc vi tri khac, nhan ESC trén ban phim dé ngung viéc dat
linh kién

Chon va d&t day du linh kién vao trang vé trwdc roi ti€én hanh di day ndi mach & i
IJ—H—.—.—’\.«’\/;FJ
o ] = DIODE o
DE ndi day ban nhdp vao —=!bén thanh céng cu phai hodc st dung phim W

Nhap chudt vao linh kién va kéo dén vi tri khdc néu mudn di chuyén ching

Cdc thao tac Rotate ( R ) dé xoay linh kién, Vertical ( V) dé |4t 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 s& di vao v& mach cu thé, & day tdi chon mach diéu chinh va én dinh tdc
d6 dong co. Mach nguyén I{ nhu hinh duéi:

| E—
N s o i (g &
J1 R
4 25k
T oA )
TS
< . 4 CIORE
—?—D —:—D w o
R4 BBk Q
o1 }E TZ80
b, ZMzzEd
v Rz
100F .
'Zk o
o4 :
3 ¥ Lone 2
- DOMG CO
RE
100k ! =
] o2 Sz RE
—K 2NZZE?
220
R3
3,3k

Nguyén ly hoat déng ctia mach: Khi égng co’_duucjc néi dén J1 quay s& cho ra dién dp cam (rng dat vao chan so
1 clia Triac. Néu ddng c& bi gidm t6c do ( cé thé do tai ting I&n) lam V1 gidm, D2 s& dan dién tao dong kich
cho Triac. Dong dién qua triac tang I&n s& lam tang tdc d6 déng co tang l1én nhu cli. Néu ddng co bj tdng toc
d6 ( co thé do tai gidm xudng ) 1am V1 ting, D2 bj phan cuc nguoc sé ngung dan, giam dong dién cap cho
dong co, téc dd ddng co giam xudng nhw cdi.
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Chwong 2. OrCAD Capture

Cac 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 tic 3 cyc 1

Bay gi® quay trd lai clra sb Place Part (
Shift + P ho3c P ). Ldy ra 1 con tr& nao
& khung Part ta gb vao R sé cé hinh

anh nhu sau

Place Part &
=
|R

_ Cancel I
Part List:
LZP100KATAL Add Library... l
QZP10MEGATAL
LZPTMEG/ATAL FRermove Libram I
LZPCBRSTA<TAL
HZ51 00K ARTAL Part Search... I
LZS10MEGA<TAL
LZSTMEG /AT AL |
(53278 A TAL =

RNEVICE

Libraries:

Help

g raphi"c
e Mormal
K BT

- Packaging
Partz per Pkg: 1

P | -l

<Value=

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 trd. Mudn thoat dé

14y linh kién khac thi &n ESC,hodc nhap chudt vao biéu tvong Select s==trén thanh céng cu dé két thuc.

Place Part -
PFart: oK
cong
Part List:
COM17/DEVICE 7 Audd Library... l
COM17/COMMECTOR
COM18/DEVICE Remaorve Library l
COM18/COMNECTOR o
COM184/DEVICE (WM patseamh. I
COM184/CONMECTOR =
COM19/DEVICE %
COM19/COMNECTOR

ICOMAATIMMECT IR

Libraries:

Type: Homogeneous

Help

~Graphic

1+ Nommal J?

B iy

: — 1

~ Packaging —i

Parts per Pk 1

<Value>
[T I vI

DE& chon chan cdm cho linh kién ta

cling lam tuong tu, & khung Part cac
ban g& CON2, sau d6 nhap OK dé tro

vé man hinh lam viéc.
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Huwéng dan st dung phan mém thiét ké mach dién t&r OrCAD I Chwong 2. OrCAD Capture

Gd RESISTOR VAR & khung
Part dé |13y bién tré:

RESISTOR TAPPED/DEVICE :

RESISTOR TAPPED/L&YOUT
RESISTOR TAPPED/PCEDEY

RESISTOR TAPPED/DISCRETE
RESISTOR TAPPED/DISCRETE -

RESISTOR TAPPEDALAYOUT

RESISTOR TAPPED/PCEDEY

EESISTOR WaR:
RFSISTOR WaARMN &%01T _Help

RESISTOR VAR : _
|
RESISTOR SIP 9 HEL&x0UT B a

Ok

DE 13y tu dién khong phan
cuc chon CAP NP tai

. a CAP/DCLOCKZ &dd Library
khung Part cua thu vién CAR/DISCRETE
sau dé OK dé tré vé man CaP/LAYOUT Femove Library
CAP/LIBRARYE

CaP 247 A55EMBLY
CAP 247 A55EMBLY

CaP/PSPICE
CAP HNP/DEYICE ;
raP KPR AT i

U, S
—I_ =V alue=
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Tiép theo, ban chon DIODE
tai khung Part dé 13y di 6t,
nh3p OK dé trd vé man
hinh lam viéc. Nhap chuét
trai vao 3 vi tri khac nhau
dé 13y 3 diode

Chon cdng tc 3 chau bang
cach gé SW MAG-SPDT
trong khung Part, sau doé
nhap OK dé trd vé man
hinh lam viéc. Tai trang vé
nhap chudt trai vao mot vi
tri bat ki dé chon cong tac

DIN 95_ABC-S/CONNECTOR
DINS6/CONNECTOR
DIN96/BENCHS
DIN96/CONNECTOR
DIN96_ABC/CONNECTR
DIN95_ABC/CONNECTR
DIODE /Design Cache
DIODE/DEWI

ninnE A 6‘:11 'I'

Sw KEY-SPST/DISCRETE

Sw KEY-SPST/DISCRETE

S KEY-Y1011/DISCRETE
Sw KEY-Y1011/DISCRETE
Sw KEY-2011/DISCRETE
Sw KEY-v2011/DISCRETE
St/ KEY-YMOB1/DISCRETE
S KEY-vYi061/DISCRETE
T/DISCRETE

AR-SPOTMNISTRETE

o N
B Coppzp
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DE |3y Triac, tai khung Part '-
clia hop thoai Place Part _
g6 TRIAC, sau do nhap OK TRANZORE/DISCRETE Y AddLibrary..
va nhap chubt trai vao vi TRANZORBALAYOUT i

TRAMZOREB/FCEBDEY Bemowe Library
TRIMISC i
TRIZALTERA_P Fart Search...
TRIMISC ; -
TRIAC/DEVICE
TRIAC/DEVICE

tri bats ki dé chon Triac

TRIAC/DISCRETE

ATRIACMRWICE Help

=]
e

Chon cudn day bang cach INDUCTOR FERRITE : .
tai khung Part go _
INDUCTOR FERITE. OK dé 5 & ;

s wma e . n IMDUCTORALAYOUT Add Librany...
tro vé man hinh lam viéc INDLUCTOR/PCEDEY !

IMDUCTOR/PSPICE Bemowe Library
INDUCTOR/SPICE i
IMDUCTOR 67144130/DISCRETE Pait Search...
IMDUCTOR 67144130/DISCRETE ; -
INDUCTOR AUDIO/DISCRETE

IMDUCTOR AUDIO/DISCRETE

IMDUCTOR FERRITE/DISCRETE

{INRNCTAR FERRITE NISPRFTE Help

{ BlEErmeEs
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Tiép theo chon transistor
NPN bang cach g& NPN

OF.
vao khung Part. OK

Cancel

MPI-19_H/ACAS_SHS Add Library. ..
MPI-19_HAAISC ;

P _JALCAS _SHS Bemove Librar
MP-1 9IS C 3

P19 JALCAS_SHS Part Search..
M-S IS C ; -
MHPMADEYICE

|

HPMAPSPICE

RIPH 4G PIFE Help

Cudi cung, chon chan Mass

bang cach nhap vao biéu
BHD k.
twong Place Ground il

bén thanh cong cu. Tai Cancel
khung Libraries chon

SOURCE, tai khung Symbol
chon 0, sau dé nhap OK dé Remove Library
tré vé man hinh lam viéc

Add Library...

Help

Design Cache
SOLRBCE
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Két thuc viéc 13y linh kién, ta cé hinh sau :

Orcad Capture - [/ - (SCHEMATICL : PAGEL]]

E File Edit View Place Macro

Acceszories

Options  Window

Sl
el =]

|CON2

=] BleR@ vifv

4

E|:§ I~ capne o2 oa o4
coNz DIODE DIODE DIODE
1= o vy T
2 Lo o] a1 Q-
i E CAP NP MPM TRIAC
CON2
N Ez Es Esf RE R&
R R
RT
RESISTOR VAR
L1 SW2
e———r] o
[ | G—o/fo
1e g
INDUCTOR. FERRITE =
SW MAG-5PDT

|0 items selected

|Scale=100% X=162.56 Y=160.02

2.2.4.3 Sap xép linh kién
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Cac linh kién van ndm ngdn ngang thé, dé co thé xoay duoc cac linh kién doc, ngang, quay ngwoc xudi
céc ban chon vao linh kién can xoay roi an phim R, hodc phim H, hodc V( ¢ thé chon vao linh kién kich
phai chudt chon Rotate = R, Mirror Horizontally = H, Mirror Vertically = V )... va sdp x&p linh kién sao

cho gon dé chuan bj néi day.

Orecad Capture - [ - (SCHEMATICL : PAGEL)]

KT

0

(=1

|

0 teme zelected

|Scale=100% X=116.84 Y¥=170.18

M) File Edit View Place Macro Accessories Options Window Help _
o[ela| 8 tn[e] 2@ e [ e [l g [
E | 4 I . j[_—
F

%
Ens
U S
Hi
] [ e s U N | =
o INDUCTOR FERRITE o ;L_
= L g R +
i I ceene b i
o DIODE s
i — D2 =
d 7 0 DICDE i
RS 2 =
il s NeN E_%K TRIAC =
— Lald
> Fieneé B B i &
-= RPT.EE.lE.T-DR VAR CICCE E
5 CONzZ =
. pd
2 sw2 N
| REn =W Aégpm E..
% : ]
A

= :

DE ndi day cac ban an phim W ( Place Wire ), con tré chudt s& thanh dau cong va ching ta bat dau ndi

day. Xong ta duoc hinh sau:
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[ Orcad Capture - [/ - (SCHEMATICL : PAGEL]] =@ =]
@ File Edit View Place Macro Accessories Options Window  Help - | 8] %]
i ] i e | e & . _ = [ = | =
alsla] 8] 4[ele] 2l <] sR[a8] ufv]o)n
B [ 4 | 3
BiEy
E s
L1 =
, L
INDUCGTOR FERRITE
j 7 1
R 4
E.;-.P NP o2 _’1,_
¥ oops R
1§ 0 DIODE =
RE Q2
527 B =
I fa, PN ar
cz RI | R =
CAPNPS R 5 b=
2l RESISTOR VAR Lol Z E
0 conz o
= 7
swz| =]
L — o SW ;&gpm ol
; El
A
i | g
[ 0 iterns selected |Scale=100% X=142.24 ¥=152.40 :
Mudn thay déi gid tri cho linh kién, hdy nhap dup chuét .
N . CA 4 A I . ,\, Display Properties =
vao linh kién, khi dé hop thoai Display Properties xuat .
a . > La e A, MName: al 3
hién. Tai khung Value ctia hop thoai nhap vao gia tri cla e Arial 7 [default
. v A ~ 2. , ~ 2 N ~ Walus: |39k
linh kién mudn thay doi, sau dé nhan OK dé hoan tat thay Change... | Use Defau |
r’ - Display Format -
dOI. : Color
™ Do Mot Display
1+ Walue Only
7 Mame and Yalue :
Ratation
" Name Only oo ~ 1e0r
" Bath if Yalue Existz g0 ) 270°
Ok | Cancel Help
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Day la mach hoan chinh

] Orcad Capture - [/ - (SCHEMATICL : PAGEL]] (o |[®@ ][ =]
@ File Edit View Place Macro Accessories Options Window Help - |15 %]
b u WolEe . ) F Tirl Bl b fosl 5
D|d| 8 ¢ |=R 2| e e e e e e s e e

El 4 3
B0
T
L1 s
- ST T + i E
J; %R‘ 1
+
i a5k
":-'F.'-LF 03 ___’1_
W oope i
- = o =
0 =
e o 1 as 5275 B 1
J_ Fa, 2N2223 ap
cz2 Rz2 =
100F § - H=E

I 12k i ; ﬂ

h A b

=0 DONG CO =

RS e

100k = i

Ll

| ) K @ sW2 RS —

] [ | 0 3

R3 \— B
3,3k E

|

0 itemes zelected

|5cale=100% X¥=119.38 ¥=165.10

S

2.2.5 Kiém tra 16i so’ d6 nguyén ly

Nh3ap vao biéu twong minimize trén géc phai hodc biéu twong ﬂ , xuat hién man hinh nhu sau. Chon

page 1l
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D LA
e RS EE R 7] &lala|e] wldly|e|n]

1 File | j=E Hierarchy.l
H-C0 Design Resources :
E Mrmach dieu chinh t
H-61 SCHEMATICL
s
I:I Design Cache
-1 Library
Outputs
Referenced Projects

b 4 DlopE

R4 8Bk e o
ai ? . 2

T
100F
ot}
I Foore |
.-T'_ﬂ

¥

Nh3p vao biéu twgng design rules

check IEI

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

Né&u cé thong bao 16i ban hay kiém
tra vi tri 6 khoanh tron nhd mau
xanh va tién hanh stra 16i roi ti€p
tuc.

i
|
i |
il
I
i |

D:\ELECTRONICS\ORCAD\PROJECT\MACH DIEU CHIN
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2.2.6 Tao file netlist
Sau khi kiém tra khong thay 16i, ching ta ti€n hanh tao file .mnl dé chuyén

sang Layout , chon ﬂ trén thanh céng cu, hoac chon Tool=> Create
Netlist

Annotate..
Back Annotate...
Update Properties...

Part Manager

Design Rules Check...

Create Netlist...

Cross Relﬁlence._
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
tw chon chan linh kién footprint, Browse dé duyét dén noi chira file, nhap chon OK

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

DA FETHOMES ERERDPROIECTOAC! | DR EFIME B0 SRHC BN

0K I Cancel Help

Chon OK trong hdp thoai xuat hién tiép theo dé hoan tat qua trinh tao file netlist
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[ Orcad Capture

Design DAELECTRONICSVWORCADVPROIEC T mach dieu chinh do sang
denmach dieu chinh toc do deng co.dsn will be saved pricr to
netlisting.

0K | Cancel

'uﬁ

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

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

Viéc tao ra linh kién mai trrong Capture rat quan trong, céc linh kién dién tlr déu dwoc san xuat theo
mot s6 tiéu chudn nhat dinh. Trong Layout thi mét s& chan linh kién néu khéng biét thi ¢ thé tim mét
linh kién khac c6 chan tuong tw, con trong Capture thi cdng viéc d6 khéng thé thuc hién dugc. Hon niva
viéc tao ra mot thu vién méi cda riéng ban s& gitip ban quan I{, cling nhu thao tdc nhanh hon trong viéc
tim kiém linh kién

2.3.2 Cac buwdc tao linh kién méi

Mét project bao gdm viéc tao ra linh kién méi, tao ra ban vé nguyén ly hodc xuat ra mach in,...Khi dé
viéc tao ra linh kién mdi 1a viéc lam dé phuc vu cho schematic nao dé.

DE tao thém linh kién mdi, cdc ban phai nhan dién dugc linh kién d6 la gi, hoat dong nhu thé ndo. Phai
tra datasheet cla linh kién d6. Sau khi d3 biét rd vé linh kién, hay hinh dung trong dau so d6 bé tri cac
chan linh kién sao cho viéc v& mach nguyén li dwoc dé dang va dep nhét.

Tiép theo la tao ra mot thu vién linh kién dé chira linh kién ma cac ban sé tao ra. Vi dic tinh cac d@ tai |3
khdc nhau va nhitng ngudi lam viéc vai mach dién tlr cling khac nhau nén viéc dat tén cling c6 nhirng
dac thu khac nhau. Cudi cung 13 viéc tao ra linh kién ban, dat vao cac thu vién phu hgp. Cu thé téi s&
huwdng dan céc ban tao ra con MAX232.

2.3.2.1 Tim datasheet

Viéc dau tién |3 phai tra ciru datasheet cla con MAX232. D€ tra datasheet ban c6 thé search trén mang
http://google.com hodc tim truc tiép tir cac trang web vé datasheet:

www.alldatasheet.com

|Www.datasheetcataloq.com

40


http://google.com
www.alldatasheet.com

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

Chwong 2. OrCAD Capture

Day la hinh anh cdia con MAX232 trong datasheet

2.3.2.2 Tién hanh tao linh kién

Trong man hinh lam viéc cla Capture.

Chon File > New > Library

T rong clra s6 quan Ii, nhap chudt phai
vao library.olb tai thuw muc Library, chon
New Part dé tao linh kién mdi

Nhap tén linh kién vao
khung Name ( tén nay sé
duwoc hién thj khi ban chon
linh kién). Chon kiéu linh
kién trong 6 Part
Reference Prefix.

O day chon lau

Nhap OK dé vao trang
thiét ké

m Orcad Capture

.

C1+ [ 1 o 16 ] Ve
Vgs [l 2 15]] GND
C1-[] 3 14]] TIOUT
c2+[] 4 13[] R1IN
c2-[]s 12]] R1OUT
Vg [] 6 1] T1IN
T20UT [} 7 10]] T2IN
R2IN [] 8 9f] R20UT

Design  [dit View Tools Accessories Reports Options  Window

Mew
Cpen
Close Project
Save

Save As...

LIBRARY1

¥ Project...
4 Design
Ligrary
Curl+s $HOLRe
Text File
=S (R T

PCB

&3 Fie |E$.c. Hierarchy |

B0 Lib
=R

CI Outputs

Mew Part Properties

=1~ Design Resources

i..20 Library Cache

... 0] Referenced Projects

MNew P

New Symbol
Library Properties
Save

Save As...

Part manager

Mame:  [Max232

Part Reference Prefis: ||_|

FCE Footprint: |

|| Create Convert Wiew
Multiple-Fart Package

—

Partz per Pka:
FPackage Tvpe

[+ Homogeneous

" Heterogeneous

Fart Murnbering
[+ Alphabetic

" Murneric

CAPROGRAM FILESNORCADMLIBRARY2.0LE

LS

lag’

Cancel

Part Aliazes...

Attach Implementatior..

|
|
|
|

Help

v Pin Mumber Vizible
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Clra s6 lam viéc nhu sau:

] Crzael Coptane
Ble vl Wiew Flae Qolions Whadvw Eelp

e T o e B YL

] e ] R

FERRR (o | O T LIURA YL UL - MR
—

30 Fie | P2 tlieror- |
1= Cesign

g0 Aosources
3 oy
P 237
; ibrany

[ sessionleg [ & |22 |

u?

.

0 mems srlected Grele_d34%%  No 0 Vo050

Trwdc hét ching ta can tao ra nhdm chan, sau dé slra chita théng s6, nhitng nhém chan cé cung chire

nang ta ta thiét ké chung.

Chon Place Pin Array [Placepinarmay| trén

thanh céng cu dé tao nhém chan cho
linh kién

FHEE

O starting Name ( tén chan) : 1
Starting Number ( Chan bat dau): 1

Number of Pins( s6 chan dugc tao ra
trong cung nhom chan): 8

Increment ( s6 don vitidnglén): 1

OrCAD hd tro viéc tao ra cdc nhém
chan bang cach ty dong ting thi ty
tén chan Starting Name, Starting
Number I&n Incrment don vi, néu nhu
chan dé tan cung la 1 sé.

Place Pin Array

Starting Marne:

(23]

I

Starting Mumber:

|1

Mumber of Pins:

|8

Ihcremment:

|1

Fin Spacing:

|1

Shape: aK

| Line L] —L}—
Type: Cancel

| Fazzive j Help

-

42



Huwéng dan st dung phan mém thiét ké mach dién tir OrCAD Chwong 2. OrCAD Capture

u?
1| 1
Khi nhan OK, con chudt sé& tao thanh 1 ddy 8 chan linh kién. Trén khéi U g >
vuodng, cac ban dit né canh nao, ndé s& nam & canh d6.Nhap chudt dé hoan 4 3
tat. 5 g
6
75
g7
<Value>
T i€p tuc tao cac chan con lai. Chon Place pin array
N ) u?
O starting Name:16 -
1 1 16 16
Starting Number: 16 2 5 15 15
: 3 14 =
Number of Pins: 8 4 13
4 13
5 12
5 12 =g
Increment: -1 6 11
6 i
OK va chon vij tri dat chan 8 8 09 09
<Value>
(Pin Properties - %2 | Nhap dup chudt vao chan linh kién dé stra d6i cac thdng sé: tén,
Name: Shape: s s6 chan linh kién
|ci+ [Line | #
Mumber: Type: %
|1 |Passive LJ User Properties...
i Wwidth
T e | p o ®
» | —HHw g it
R , N w A etr At e a2 G 4 532+ TiouTi 14
Tiép tuc cho cac chan con lai. Nhap chudt trai va kéo gilt chudt dé sap xép : RN 3
lai vi tri cac chan linh kién cho hop Ii & thdm m§. E Vs il
2.3.3 V& dwérng bao va lwru linh kién v g

2
ﬁ e
Chon Place rectangle trén thanh cong cu dé tao duong 4
bao, v& hinh vudng vira khit trén hinh.Chon Place Text dé nhap tén 6 RIOUT 2
cho linh kién.Nhw vay 1a d3 1am xong 1 linh kién m&i, nhan Save dé —L
[ru lai linh kién.

<Value> |

2.4 Chinh stra linh kién

2.4.1 B3t van dé
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Khi 13y linh kién trong thu vién, cé mét van dé 13 da s vdi con IC thi bi 8n chan VCC va GND, nhung cac

ban yén tam khi xuat ra mach in chan VCC mac nhién ndi v&i Power va chdn GND thi ndi dat. Téi sé chi

cho cach lam cho né hién l[én
2.4.2 Tién hanh chinh sira
O day toi chon con IC dinh th&i 555

Ban nhap phai chuét vao linh kién, chon Edit Part

[— T
|
| . Mirrar Harizontally
F_- e Mirrar Vertically
| Ut Rotate
b — Edit Properties...
Edit Part
View Databasle%art Ctrl+D

Link Database Part Ctri+L
Descend Hierarchy

Ascend Hierarchy

Zoom In

Zoom Out

Go To...

Cut

Copy

Delete

Xuat hién clra s6 lam viéc mdi gitip ban chinh sira cac thdng sé cla linh kién:

0 iterns selected

Scale=128%

[&] Orcad Capture - [MACH DIEU CHINH TOC DO DONG CO.DSN - LMS55_0] =Nl
B"File Edit View Place Options Window Help - [|&f =
(6] 8] *|m|@] 2 [fwss i [ N [ T
B
'
i
l N
=t o ?
21R N a2 o
ois [F— =l
> cv THR [-2 =
A
N 25
u?
=Value=
s
o . ﬁ

X=1.50 ¥=1.20

Phan 2 dau cong trong vong tron mau dé |a 2 chadn VCC va GND, ban nhap dup chudt vao né dé chinh

ki€u chan
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Pin Properties
tame: Shape: | Ok |
|'.v.'|:|: |Zer|:| Length j
C I
MHurnber: Elgtt:k - |
IE— Liot-Clack, Uzer Properties... |
: Shart
Width Zero Length Help |
o
[ Pin Yizsible
~

Hinh dang chan cla né trong clra s6 Shape, trong clra s6 nay chan dugc lia chon la zero length chinh vi
vay ma ban khéng nhin thdy né, ban cé thé chon Line hodc Short dé hién thj chan. Tick vao Pin Visible
dé hién thj tén cla chan linh kién

Twong tw nhu trén dé hién thj chan GND. B4 tri lai so d6 chan cho

hop ly va thdm my, Sau khi chinh sira ta dugc hinh bén =
[ |
2/\m 2 o8
— 4. R DIS Ly
2oy g THRPD
]
us  _
=\alue=

Trong clra s6 nay ban cling c6 thé thyc hién chinh sira, thém bdt chan, thay d6i kich thuwdc hinh dang
cta linh kién.

2.4.3 Luu linh kién vira chinh sira

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

Save Part Instance @

Would pou like to update only the part instance being currently edited, or all
part instances in the design?

-

Update Al Discard Cancel Help

Chon Update

Current dé luu
thay déi, Update All dé thay déi tat ca linh kién d6 cé trong Project, Discard dé hly bo thay déi, Cancel
dé quay lai hdy bd thao téc, Help dé duoc tro giup.

ke
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Vay la d3 hoan tat co ban phan Capture, tiép theo ta chuyén sang phan Layout dé thiét k& mach in.

(luén Ctrl + S dé€ lwu ban project , phong su cé xdy ra ngodi y muén )
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Chuwong 3: V& mach in v&i OrCAD Layout

3.1 Téng quan vé phan mém vé mach in OrCAD Layout

DE thi cong board mach thuc t& can phai xuat mach nguyén ly trong Capture sang file mach in dwoc ho
tro bdi Layout. Phan nay sé& hudng dan cac ban xuét file .mnl trong mach nguyén ly sang Layout dé vé
mach in hoan chinh, cidch chon chéan linh kién footprint, tao thw vién chan linh kién mdi,...

3.2 V& mach in véi OrCAD Layout
3.2.1 Khéi déng OrCAD Layout
Kh&i dong OrCAD véi chuong trinh Layout Plus
- Start -> AllPrograms-> Orcad Family Release 9.2 -> Layout

- Click vao biéu tugng 5 trén man hinh Desktop

AL

Man hinh lam viéc cla Layout Plus nhu sau

For Help, press F1
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3.2.2 Mot sd l1énh co ban
3.2.2.1 File

Chtra céc lénh lién quan dén viéc tao md&i, mé, nhdp va xuat ra cac tap tin d6i twong voa Layout hay sang
cac thanh phan khac ( dé st dung trong mot s6 phan mém thiét k&€ mach khac nhv Protel, PCAD PCB, ...)

3.2.2.1.1 Open

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

3.2.2.1.2 Import

Cho phép m& hay nhan mét file d3 duoc tao tir cdc phan mém khac nhw Protel PCB, CadStar PCB, ...
3.2.2.1.3 Export

Cho phép xuat file .MAX da dugc tao tir OrCAD Layout sang cac phan mém thiét k&€ mach in khic nhw
Protel PCB, CadStar PCB,...

3.2.2.2 Tools
3.2.2.2.1 Library Manager

Cho phép ban chinh sita hay tao méi mot footprint cla linh kién nao dé. Tir day ban cd thé tao hay swu
tap mot thu vién footprint linh kién ma ban hay st dung cho cac thiét ké vé sau.

3.2.2.2.2 OrCAD Capture

Cho phép mé& chuong trinh thiét k€ mach nguyén ly OrCAD Capture tir chwong trinh v& board mach
OrCAD Layout

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

3.2.3 Tao ban thiét ké méi

DE tao mdt ban thiét k& mai, vao menu File -> New hodc tir biéu twong Etrén 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 |2 file dinh dang mot s8 théng s6 méc dinh cho board mach, nhu sé |&p board mach,
khodng cach di day, kich thwdc dudrng mach, quy dinh thiét ké,... duoc st dung xuyén sudt trong qué
trinh vir mach véi Layout. N&u Ia mét board binh thudng thi ban chon file default.tch ( hodc
jump6238.tch sé gilip qua trinh chay mach hiéu qua hon , cac jumper s& khong cit ngang IC,...). Con néu

48



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

Chwong 3. OrCAD Layout

ban muén thiét k& board mach riéng theo hinh dang cu thé, nhu Sound Card, Lan card,.
template khac. Nhan Open dé thuc hién load file .TCH

.. thi load cac file

pr

—w MEDIA (E:)

1|

File name: DEFAULT.TCH

I

- ’Templ ate (*.tpl* tch)

o 1 |

Cancel

RS

E Load Template File |_EE_|
@uv| . %« Program Files » Orcad » Layout Plus » Data - |4'rf|| Search Data P'
Organize * Mew folder e e | @
Bl Desktop Mame Date modified Type o
98 Deeion; L B.TPL 05/01/199917:22  TPLFile b
5| Recent PI (2
e | BCTPL 05/01/199917:22  TPLFile i=‘
o (] c7pL 05/01/199917:22  TPLFile
J‘{Q]' e || Cadstartch 05/01/199917:22  TCH File
=] Documents [ ccTeL 05/01/199917:22  TPLFile
o) Musi
_ P_”"c || CERAMIC.TCH 05/01/199917:22  TCHFile
E' e | DIRL 05/01/199917:22  TPLFile
Vid
aeos | pCTRL 05/01/199917:22  TPLFile
- || DEFAULT.TCH 05/01/199917:22  TCH File
s e || DM_CP128.TPL 05/01,/1999 17:22 TPL File
2 WINDOWS 7 (C:
- () || DM_CP136.TPL 05/01/199917:22  TPLFile
DATA (D:
- > || DM_CP144.TPL 05/01/199917:22  TPLFile L

Xuat hién hdp thoai Load Netlist Source yéu ciu ban chon file netlist c6 dudi .MNL d3 duwoc tao trong

OrCAD Capture. Nhdp Open dé chon m& file Netlist
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#

E Load Metlist Source

12 ]

Organize *

B Desktop &
& Downloads

= Recent Places

. Libraries

=
j Documents

m

@' Music
|| Pictures

B videos

£, WINDOWS 7 (C)
s DATA (D)
- MEDIA (E:)

‘M Computer —

@Uv| <« Project » mach dieu chinh do sang den

Mew folder

Mame

| [ MACH DIEU CHINH TOC DO DOMNG CO.MML

- | +4 | | Search mach dieu chinh dosa... P |
0 @

Type

2 T

Date modified

10/11/2011 16:58 ML File

4 | m

File name: MACH DIEU CHINH TOC DO DOMG COMMNL + ’NEﬂiSt (*.mnl)

Cancel |

| |

[ Open

Tai hop thoai Save File As ban nhap vao dudng dan va tén file ma ban mudn lvu thiét ké ctia minh. Mac
dinh Layout Plus sé dat tén file mac dinh trung véi file netlist va luu trong thu muc chira project do.

-

Save File As
mach dieu chinh va on dinh toc do u:In:LJ IfF "

: Biate imsoddified

Sauein:l

Mame
Mo items match your search.

1| 1]

File name: ]MF.CH DIEU CHINH TOC DO DONG CO.MAX

Save as type: |Bu:|ard {~.maoe)

=)

L] Cancel

Ty

2

Nh3p Save dé tién hanh luu.
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N&u cdc linh kién trong mach thiét ké 13 cac linh kién mdi va chua tirng cé lién két dén thu vién footprint
cUa Layout Plus [an nao thi sé xuat hién hdp thoai yéu ciu ban phai lién két dén footprint. Pay |13 budc
kho khan doi hoi ban phai can than, néu nhu chon sai chan thi mach coi nhu bd di, ttos nhat ban hay
xem k¥ hinh anh thuc t&€ cla linh kién dé viéc chon hinh dang va kich thuwdc cta footprint dwoc chinh
xac. Kinh nghiém cho thay s& t&t hon néu ban tuc hién viéc gan footprint cho tat ca céc linh kién trong
su6t qua trinh v& mach bang Capture.

3.2.3.1 Lién két Footprint

DE 1am t6t phan nay ban phai thudng xuyén lam mach, cé kinh nghiém thi viéc tim kiém céc footprint
duoc nhanh hon.

3.2.3.1.1 Mét s6 footprint théng dung

- Thuw vién TO : TO92 ( transistor: C828, C1815, C535,...), TO202 ( Transistor: H1061, IC 6n dp ho 78xxx,
79XXX, ... )

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

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

- Thu vién TM_DIODE I3 footprint cla cac loai diode hay led

3.2.3.1.2 Lién két dén footprint

Quay lai man hinh [dm viéc cta Layout s& xuat hién hop thoai sau:

P )

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 ... |

Create or modify footprint library ... |

Defer remaining edits until completion ... |

0] 4 Help ‘ Cancel |

Trong hop thoai Link Footprint to Component c6 théng bao 1a khdng 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 la [an d4u tién s& dung thi ban phai add thu vién vao

bang cach nhap chudt trai vao niut Add...

Add Library [
. “\_)_| ..« Orcad » Layout_Plus » Library - |$.,.| | Search Library pe |
Organize v Mew folder = = [H @l

2 Favorites Mame Date modified Type &=
Bl Desktop |l BcontooT.LLE 05/01/1999 17:27 LabVIEW LLE |E

i Downloads |l BCOMISET.LLE 05/01/1999 17:27 LabVIEW LLB | |
‘2] Recent Places =) BGALLB 05/01/199917:27  LabVIEW LLB
.| |l cccus 05/01/199917:27 LabVIEW LLE
5 Libraries ||=] DCONOSOT.LLE 05/01/1999 17:27 LabVIEW LLB
|5 Documents ||l pcomossT.LLE 05/01/1999 17:27 LabVIEW LLE
o Music |l=. DIMIMOSOF.LLB 05/01/199917:27 LabVIEW LLE
[&] Pictures ||= DIMMOSOT.LLE 05/01/1999 17:27 LabVIEW LLE
B videos — |zl DinLLB 05/01/1999 17:27 LabVIEW LLE
|l DIP100B.LLE 05/01/1993 17:27 LabVIEW LLE
1% Computer ||=l pIP100T.LLE 05/01/1999 17:27 LabVIEW LLE
£, WINDOWS 7 (C) |l DSUBT.LLE 05/01/1993 17:27 LabVIEW LLE -
—a DATA (D) = | ] m | b
File name: "BCONI100T.LLB" "BCOMNIS6T.LLE" "BGALLE ~ ’Lihrar:.r (*JIb) v]
[ Cpen Iv} ’ Cancel ]

Ban chon dudng din dén thu vién Layout méc dinh 1a C:\Program Files\Orcad\Layout_Plus\Library.

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

[ Footprint for DIODE

— Libraries

LavouT
LCONT00T [H
METRIC [
PADSTACK

PC104 - Remove

— Foatprints

JUMPER200

JUMPERT00

JURPERTO00
JUMPERT100
JUMPERT200

JUMPERZ200
JUMPERZ00
JUMPER400
JUMPERSO0
JURMPERGDD
JUMPERYOO
JUMPERS00
JUMPERS00

Ok

Help

=

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

Tiép theo trong hép thoai Link Footprint to Component c6 théng bdo la khéng thé tim thay chan cua
chan cdm J1 c6 tén CON2. Nhap chudt vao Link existing fooprint to component...

£

Footprint for CON2

— Libraries

LavOUT
LCON100T E
METRIC i

PADSTACE.
FC104 +~  Remove

— Footprints

JUMPERTOO

JUMPERTOND
JURMFER1000
JUMPER1100
JURMFERT 200
JUMPERZ00
JURMFER300
JUMPER400
JURMPERSO0
JUMPEREDD
JUMPERYOO 0k Help Cancel
JUMPERZ00
JURMFERS00

Trong hop 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 thdng béo 13 khdng thé tim thay chan linh kién Q3 ¢
tén T2801

=

" Link Footprint to Component

AutoECO cannot find a footprint for component Q3
from part name T2801.

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 |
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Nh&p 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 l1a TO - > TO126,
cudn day L1 13 thu vién JUMPER chon JUMPER100, cong tac 3 chau va bién tré chon lan lugt 13 TO->
TO202AB va TO-> T126, tu dién chon JUMPER - > JUMPER100,...) cho dén khi nao khong con xuat hién
hép thoai Link Footprint to Component nita. Khi hoan thanh lién két dén cac footprint véi linh kién,
OrCAD Layout ty dong load cdc footprint nhu hinh vé:

-

Layout Plus -- DAELECTRONICS\ORCAD\PROJECT\MACH DIEU CHINH DO SANG DEN\MACH DIEU CHLL.. | = || = |[=5]
File Edit View Tool Options Auto Window Help

el=ul >(alE| B 2|50 e O|RIT o] «ffxle| 24| 3|2 2]
X [-2600  [¥ [1975 G |25 |23 AT | -]

.
[DOO—! EEOO

(Eoe [R20] [B99]

Bl EE =5 =5 €N & = % =[S 33

|
t &3 UE B @Y

| [[2600,1975] RAM: 2490K Used. -678403K Available

3.2.4 Footprint trén board mach

Khi céc fooprint dugc load, néu khong didng vdi yéu cau thiét ké thi phai chinh stra hodc tao méi chan
linh kién cho phu hop

3.2.4.1 Chinh sira fooprint

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

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

Reference Designator W2

Package [sw_MAG-SPDT
Value |sW MAG-SPDT
Footprint.. | [T0202AB
Location
X |-3200. Y |3uu. Rotation |u—

Group # ||]— Cluster ID I_—

Component flags

[~ Fixed
[~ Non-Electric

[” Locked [ Key
[v Route Enabled [~ Do Mot Rename

Help | Cancel |

T hdp thoai Select Footprint ta cé thé lua chon céc footprint thich hop. Tuy nhién néu khong tim thay
footprint phu hop thi ta phai tao mai fooprint cho phu gigp véi linh kién

Select Footprint

— Libraries

Local
BCOMT00T
BCOM15BET
BGA

CLCC
DCoMosoT

Add

fia »

ik

=  Hemowve

— Footprintz

TOZ024E

DEFAULT
JUMPERTO0
JUMPERZ00
TO12E

TO20248
a1
Wia10
Wia
Wial2
WIa13
Va4

K Help Cancel
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3.2.4.2 Tao m@i chan linh kién

Ta c6 thé tao md&i chan linh kién bang cach trong chwong trinh Layout Plus, vao menu Tools -> Library
menager

Layout Plus -- (unnamed)

Help File Edit View Tool Options Autc Window Help
Library Manager o= = R 1 = = el e vl of S 9 S
Orcad Capture |§ -1150 H 500 |E 50 ||1 TOF Ij
Visual CADD [fll Library Manager =] B | ibrary - Pin Tool (DRC OFF)
SmartRoute Libraries
GerbTool L PB -
ECOs ; BCON100T o
BCOMN156T
. : BGA
Edit App Settings CLCC r
Reload App Settings
| Add... I Remove
Footprints

DE tao mot footprint méi hoan toan ban bam Create New Footprint ...

Vidu:

Tao footprint cho mot pushbutton (Panasonic part EVQ-PAG04M) ban can mot sé théng tin vé kich
thwéc cta né:

[16.0:0.3 L Li02 _ SN
34 3505 07 f T ﬁ
A B 0.5 max._ |, —| [ g oL \M
.L r—ﬁé: = =
o i T R
] | @ s ) | P—
=1 *[ IS Recommended PWR piercing plan
¥ (Pitch tolerance: +0.1)

O L a ! = 7 = View from mounting side

Al B'
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o hop thoai Create New Footprint

Create Mew Footprint @
Nhap tén linh kién méi & muc Name of
footprint, vi du |1a PB Hame of Foctprint— |Pp
B3am chon English. Mac du kich ¢& cic bd
phan cuda linh kién dwoc cho & hé mét nhung Urits
hau hét kich thudc ché tao PCB van bang don
vi inches ( hay mils = 1/1000 inch). {* Englizh
" Metric
k. | Help | Cancel |

DE& dung theo hé mét ban phai thay ddi systems settings. (vao Options -> System Settings) xu3t hién
hop thoai bén.
Nhap OK. Biy gi® ban dang lam viéc theo hé mét.

Systemn Settings @
Display Units Grids
* Mils (m] Visible grid [X.Y]: 1.27
" Inches [in]
" Microns [u] Detail grid [<.Y]: 0.635
{« Millimeters [mm]
" Centimeters [cm)] Place grid P4Y]: 1.27

-

Display Hesolution: Routing grid: 0.635

0.0254 Via grid: lui

Rotation

Increment: q0 Snap: |I] 1'

VWorkspace Settings... |
oK Help Cancel

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

D3u tién vao View -> Spreadsheet ->Padstacks. Ta th3y xuat hién hdp thoai padstacks, ta double click
vao padstack cé tén T1 s& xuat hién hop thoai Edit Padstack cho tat ca cac Iép cla T1.
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Ban thay d&i tén cla padstack nay, thuong thi
dat tén theo tén footprint. Piéu nay lam cho
viéc tim kiém né dé dang hon trong Layout khi
cé nhiéu padstack. Tiép d6 nhap chon
Undefined trong muc Pad Shape

Nhap OK. Xuat hién hdp thoai padstacks. Ban
thdy padstack tén PB véi tat ca céc I&p cha nd
khong duoc dinh dang

Edit Padstack

[l

Padstack |PB

17 Padstack Layers

[ Mon-Plated

[ Use For Test Point

[ Large Thermal Relief
I Flood Planes/Pours

Pad Shape

" Found )
- T
- T
" &+ Undefined

[ No Connection

—

Pad Height:
Y Offset:

Pad Rotation:

Pad Width:

—
—

¥ Offset:

oK | Help | Cancel ‘
.1 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 |dp cla padstack PB. N&u chon nhiéu I&p cung mét lic thi
nhan chon tén céc I&p déng thai gitt phim Ctrl. Ban chi can dinh dang cho nhitng |&p cén thiét .

Dau tién ban can dinh dang kich thuwdc cho chan 16 khoan, theo datasheet duwéng kinh chan 16 khoan 13 1

mm.
Ta chon 2 |6p DRLDWG, DRILL.

Click phai chudt chon Properties , xuat hién hép 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

Pad Shape

* Found
~
~
~

Pad Width:

X Offset;

ok |

Pad Rotation:

[~ Mon-Plated
[~ Use For Test Point
[ Large Thermal Relief
[~ Flood Planes}Pours

-
-
-
-

Help

=5

Padstack "PB", Layer "DRLDWG"

Undefined

[ No Connection

]
1 Pad Height:
0. Y Offset:

hi
ll].i
| Cancel

Ban thay trong hop thoai padstacks |&p DRLDWG, DRILL d3 dugc dinh dang:

SPBOT Undefined 0.00 0.00 0.00 0.00
S5TOP Undefined 0.00 0.00 0.00 0.00
5380T 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
QPARF? lHndefinad n nn nnn nnn n nn

Tuong tu ban dinh dang cho cac Iép TOP, BOTTOM, INNER. Thuéng thi kich thudce cldia vong xuyén bao
quanh 16 chan khoan I&n hon 16 khoan khoang 20 mils(=0.5 mm). Do dé nhap gia tri 1.5mm vao Height

va Width.

Vi |&p gitta cla mach |a miéng dong danh cho power va ground, dé tranh hién twong ngan mach nguoi

ta thwong tao ra xung quanh céc 16 khoan mét khoang tréng, I&n hon kich thudc 16 khoan 1a 35

mils(=1.75 mm). Ban nhap gia tri 2 mm vao Height va Width va chon pad dang round cho I&p PLANE.

Cudi cung ban can dinh dang cho m&t dé han chan linh kién, thudng thi né I16n hon vong xuyén bao

quanh chan 16 khoan khoang 5 mils(=0.125 mm). Do dé ban chon pad hinh round va nhap gia tri
1.625mm vao Height va Width cho I&p SMTOP and SMBOT.

59



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

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
SPTOR 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
ASYTOR 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 I¢p cla padstack nay, ta sé luwu tén clia footprint méi 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 dé click vao Create New Library dé tao thu vién méi.

Save Footprint As... @

Mame of footprint
|F'B

Mame of library

|D:'\ELEETF|DNICS\DF|D’-‘-.D‘\THU YIENMOINPE.LLE ﬂ Browse...

| Create Mew Library. .. |

k. Help Cancel

Nhap OK thi footprint mdi tao s& dugc luu vao thu vién.

B8 LayortMus  furnamee]
Filz Ediz Wisw Tool Optionz Auto Window  Help

) et = e N P oo P 5 YT

[x [-a1m1 [+ [1m [t | -|
il Lbary Maneyge 2% | B Lbrary Tin Tzel (DRC OF)

Lilimies

BCON100T

HEONTUE

BGA

CLCC 5

Sl Remue
Frndprintz

1'H
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. Library - Pin Tool (DRC OFF)

Sau dé chon Text tool |ﬂ dé xda bat u L' D m p
céc chit khdng can thiét di, chi dé lai o & V 1
&Comp va &Value. Nh3p vao text can a u E

xda va bam phim Delete (trén ban -
phim). o

Thém cdc chan linh kién vao bang cach

chon céng cu Pin Tool g

End Command

Click chudt phai vao nén den, chon ) ) Unda U

New.. @ o

D&t chdn madi & vi tri thich hop

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

Chon Layer la SSTOP. Text Edit @1
Chon OK. 3 text strings
Type of Text
" Free " Custom Properties
" Reference Designator " Package Name
" Component Value " Footprint Name
Location

x ’7 Y li

Line Width Text Height
Rotation Char Rot
Radius Char Aspect

[+ Mirrored

Layer:

0K | Help Cancel
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Sau d6 ban sdp x&p lai vi tri cho cac chan, ban ludn lubn dat vi tri ctia pad1 tai

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

Edit Pad (3w
Footprint PB
One Pad
Pad Name: |1|
Pad X |p. Y 0.
Padstack Name
|FB [Local] |
Pad EntryfExit Rule Additional Rules
+ Standard [ Allow via under pad
" Any Direction [~ Preferred Thermal Relief
" Long End Only [ Forced Thermal Relief
Help Cancel

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

Edit Pad ()
Footprint PB
One Pad
Pad Name: |2
Pad X |p. Y 5.5
Padstack Name
[PB [Locall =l
Pad EntryfExit Rule Additional Rules
+ Standard [ Allow via under pad
" Any Direction [~ Preferred Thermal Relief
" Long End Only [~ Forced Thermal Relief
Help Cancel
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Cac chan khac tuong ty: Pad4 = (4.5, 0), Pad3 = (6.5, 4.5)
. Likrary - Pin Tool (DRC OFF)

aLamp

&Value
O @

e o

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

Ngoai ra ban con cé thé vé thém cidc duwdng bao (Obstacle) cho linh kién, ddy la dudng ranh gidi gitra cac

footprint dé khi s3p x&p chung khéng bi chong chéo nhau.

DE vé dudng bao ban click vao biéu twong Obstacle Tool ||i , sau d6 click phai chudt chon New, gitt
chuét tréi ddng thoi kéo dén cac géc chan pad, duwdng bao bao quanh céc chan pad.

. Library - Obstacle Tool (DRC OFF)

aLamp

&Value
O: - O

® o
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D3u tién ban dit tén cho dudng bao, sau d6 chon Place Outline tai 6 Obstacle Type. D6 day width tuy

Y.

Edit Obstacle

Obstacle Name |place

Obstacle Type

|Place outline

==

Height
e 10.0254]

Obstacle Layer
|Glnhal 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 dudng bao nay nam & |&p Global Layer, tic thudc tinh Obstacle Layer |3 Global Layer.

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

Ban d3 hoan thanh viéc tao 1 footprint mdi khong cé san trong thu vién cla layout.

DE& nhanh hon ban cé thé lwdt qua thu vién cha layout tim nhirng footprint tuwong tu footprint ma ban
can tao dé slra chita cho phu hop véi thuc té roi Save As nd lai, lru 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 thudc thyc gitra cac chan linh kién dé thiét
ké& k& dung, con phai biét kich thudc cta ca linh kién dé cé thé bé tri khodng cach gilra céc linh kién cho

hop ly.

Mét s6 kinh nghiém chon kich thudc cho chan linh kién:
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- V@i céc linh kién thuong nhu dién trd, tu, diode ... ban chon chan hinh tron (Round), dudng kinh

la 1.8 dén 2.1, tuy loai linh kién

- Chan 1 cda IC hay céc linh kién cé cye tinh nhu tu hodc diode ban nén chon kiéu chan Ia hinh

vuong hoac hinh chit nhat

- Va&iIC ta nén chon chan hinh Oval (v&i cdc chan 2 tré 18n) va hinh chit nhat (d6i véi chan 1). Kich
thudce thuong la 1.7mm Width va 2.2 mm Height.
- Vi cac chan linh kién to nhu chan cla cac JACK cdm, chan cla d€ IC cd can thi nén chon bé
Width(bé ngang) to ra mot ti, c& 1.8mm.
Thuec té viéc tao ra linh kién trong Capture quan trong hon rat nhiéu lan so

V@i viéc tao ra linh kién trong Layout (hay Layout Plus). ban chi can s dung cac chan layout cé dinh

dang gidng vay déslr dung, khong 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 khdng phai bay gio.
Sau khi tat, khung chi* nhat nét dit sé bién mat.

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

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

- Hodc néu ban muén xda hoan toan céc ky hiéu di kém, ban lam nhw sau: Chon |&p 23 AST nhw
hinh v&, sau d6 tat né di.(si dung phim “-”)

3.2.6 Thiét 1ap moi trwdng thiét ké
3.2.6.1 Thiét 1ap don vi do va hién
thi. Dy ciing 13 don vij thé hién d6
réng cta duwdng mach in trong board
mach. Muc dich cta van dé nay la gilp
cho ngudi thiét ké quan ly duoc kich
thudc cha cac nets trong board mach
cling nhu kich thudc cia board
outline. Cach lam nhu sau: Vao
Options -> System settings. Ban sé
thay hdp thoai sau xuat hién: O day
ban nén chon donvila
Millimeters(mm). Ngoai ra ta con cé
thé thiét lap lvdi vé, dat lwdi néu can
thiét & khung Grids.

|EEasT | ~|
22 S5B F
23 AST
24 ASE
EERDRD
BRI
Systern Settings @
Display Units Grids
" Mils [m]

Visible grid [<.Y]:
Inches (in)

~
" Microns [u)

« Millimeters [mm)]
" Centimeters [cm]

Detail grid B£XY):

Place grid [X.Y]: 2.54

Display Resolution: Routing grid: 0.635%
0.0254 Via grid: 0.635
Rotation
Increment:

90 Snap: RE

YWorkspace Settings... |

Help

Cancel
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3.2.6.2. o kich thwdc board mach
Vao Tool -> Dimension -> Select Tool.

Sau d6 do do dai va do réng cda dudng bao. Muc dich cla cach lam nay la cho ngudi thiét ké biét duoc
board mach minh thiét ké& cé kich thuwdc that bao nhiéu, dé tir d6 cé nhitrng diéu chinh hop ly trong viéc
sap x&p cac linh kién trong dwdng bao cho phl hop véi board mach in ma minh dang cé.

Layout Plus -- DAELECTROMICS\ORCAD\PROJECT\MACH DIEU CHINH DO SANG DEN\MACH DIEU CHINH TOC... [ = || & |54
File Edit View |Tool | Options Aute Window Help

=31 s » JOIGIT(x 2] wf= w Z1H] 8l &
X |-68.42 Cluster v | —  E

Group »
Matrix »
= — 59.04
Component » i
Package »
Gate 4
Footprint 4
Padstack 4
Pin 3
Aperture 4
E 3
Connection 4
Track 3
Track Segment ]

Jumper 3
Via 4
Test Point 4

Drill Chart 4
Text 4

Dimension 3 Select Tool
Measurement 4 MNew

Ohbstacle »

Move Datum —
Error 2

Properties... Ctri+E

Delete Ctrl+X

3.2.6.3 Layer Stack

| 221 8] al
DE dinh nghia Layer Stack, ban chon View Spreedsheet tir Toolbar [Yiew Spreadsheet

Options  Autc Window  Helg

Strategy...

Statistics

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

.1 Layers
Layer Layer Layer Layer Mirror
Name Hotkey NickName Type Layer
TOP 1 TOP Unused BOTTOM
BOTTOM e rom— [ Roung | TP ______
GND Unused [Mone]
POWER New... Unused [None]
INNER1 Select Any... Alt+5 Unused [Mone]
INNER2 Refresh Hot Link Unused [None]
INNER3 Append Hot Link Unused [Mone]
INNERA s Unused [None]
INNERS Unroute Unlocked Track Unused (Mone]
INNERG Convert to Components Unused [None]
INNER7 Undo U Unused [Mone]
Chon nhu sau va OK
Edit Layer @
Layer Name |BOTI'0M

Layer NickName |BOT

Layer LibMame |BOT

Layer Type

" Plane Layer
" Documentation
" Jumper Layer

+ Houting Layer
" Unused Routing
" Drill Layer

Mirror Layer

Layer Name [Top

Jumper Attributes... ‘

0K | Help

Cancel

3.2.6.4. Thiét 1ap khoang cach giira cac 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.

Options  Auto Window  Help

Route Sweep

Strategy... b
g Statistics Route Pass
[ Route Layer
S Route Spacing
Padstacks
Footprints Place Pass
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Tl menu pop up chon Properties:

Xuat hién hop thoai: Edit Spacing

O day ban c6 thé didu chinh cac théng s cho phi
hop. Can chd y don vi do ma ban d3 thiét 1ap & trén.

Chon OK.

'\. Route Spacing i@@
Layer Track to Track to Track to Via to Via to Pad to
Name Track Yia Pad Via Pad Pad
[y | 030 | 030 [ 030 | 030 [ 0.0
BOTTC | | 030 | o030 | 030 | 030 | 030
GND — oot [ 030 [ o030 [ o030 [ o030 [ 0.30
POWER | 030 | o030 [ o030 [ o030 [ o030 [ o030 [
INNER1 | 030 | o030 [ o030 [ o030 [ o030 [ 030 [N
INNER2 | 030 | o030 [ o030 [ 03 [ 03 [ 030 |
INNER3 | 030 | o030 [ o030 [ 03 [ 03 [ 030 |
INNER4 | 030 | o030 [ o030 [ 03 [ 03 [ 030 |
INNERS | 030 | o030 [ o030 [ 03 [ 03 [ 030 |
INNERG | 030 | o030 [ o030 [ 03 [ 03 [ 030 |
INNER7 | 030 | o030 [ o030 [ 03 [ 03 [ 030 |
INNERS | 030 [ o030 [ o030 [ o030 [ 030 [ 030
INNERS | 030 [ o030 [ o030 [ o030 [ o030 [ 0.30
INNER10 | 030 [ o030 [ o030 [ o030 [ 030 [ 030
INNER11 030 | 030 | 030 | 03 | 03 | 030

[ Edit Spacing
28 Layers
Track to Track Spacing

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

¥ia to Pad Spacing

L

Pad to Pad Spacing

0K Help | Cancel |

3.2.6.5 Thiét 1ap do rong dwérng mach in

Ban lam diéu nay dé diéu chinh d6 rong cla cdc nets trong mach khac nhau tuy theo chirc nang cla

ching. Thudng thi: cdc dwdng ngudn, mass phai Ién hon cdc nguén tin hiéu, hay cdc dudng &ng vai

mach cdng suat thi bé rdong cling phai I&n hon binh thuwdng...Mudn diéu chinh cic thdng s6 nay ban cé
thé 1am nhu sau: Vao View Spreedsheet - Nets. Béi den tat ca, chon Properties
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2 ets =5 Eoh <=
Net | | Width Routing Heconn
N__End Command dax Enabled | Share | Weight Rule
I oo 064 | Yes [ ves | 50 | S |
NOTSEE |, 064 [ Yes | ves | 50 |  Sw |
NOTSB6 | pelee CURGNNNN 064 | ves | ves | 50 | su |
NOTG68 | Select Any.. PN 064 | ves | ves | 0 | s |
NOT722 | Refresh Hot Link 064 [ Ves | ves | 50 | sw
NDT776 | Append HotdLink 064 [ Ves | ves | 50 | S|
NODT79T | Change Color 064 [ Ves | ves | 50 |  Sw |
NO1985 (064 [ Yes | ves | 50 | Sw |
N02037 | Remove Tack peint (064 [ Yes [ ves | 50 |  su |
NOZ0G7__| e 064 | Yes | ves | 60 | s |
NO2134_| oo 064 [ Yes | ves | 50 | s

Ho6p thoai Edit Net cho phép ta chinh cac thong s6 cla Nets

[ Edit Net [eE3m]

-

14 Nets
Net Attributes
[+ Houting Enabled [+ Share Enabled [+ Highlight
[+ Retry Enabled [+ Shove Enabled [+ Test Point
Weight [ -+
CIERE low med high |

Min Width Conn Width | Max Width

Net Layers... Net Reconn...

\Width By Lavyer... MNet Spacing...

0K Help Cancel

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

vi khi di mach mdy sé ty dong diéu chinh do rong cda nets. Khi it dat thi né 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 téat ca cac linh kién va cac dudng mach trong mach in. D& vé ban tién hanh nhu
sau:

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

Obstacle Name |[E5]

Obstacle Type
|E|:|ard outline j

Width

|1.2?

Obstacle Layer
|Gl|:|]:|al Laver j

Copper Pour Rules

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

Net Attachment [*** for none): - |

-

| Comp Attachment.. |

oK Help Cancel

Ban chon nhu hinh vé. Sau d6 chon OK.
Click vao 4 géc clia khung ma ban mudn vé, sau dé nhan ESC.

3.2.7.Sap xé&p linh kién l&én board mach

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

Ban cé thé sap x&p linh kién bang tay hoac si dung chirc nang ty dong sap xép cla
Layout Plus.

3.2.7.1. Sap x&p linh kién bang tay

Nhap chudt vao biéu twong Component Tool trén thanh céng cu.Dé di chuyén linh kién nao ta nhap
chudt vao linh kién do, sau dd, khi nha chudt ra va di chuyén thi linh kién ciing s& di chuyén theo. Dén vi
tri can dat linh kién thi nhap chudt mét [an nira, va linh kién s& duoc cé dinh.

70



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

Sau khi sap xép mot ltc ta dwoc nhu sau: nhap chudt vao Reconnect Mode IE dé an /hién day ndi

Layout Plus -- D:AELECTRONICS\ORCAD\PROJECT\MACH DIEU CHINH DO SANG DENYMACH DIEU CHINH TOC... | = |[ = |[z23]
File Edit View Teool Options Auto Window Help
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3.2.7.2. Sap x&p linh kién tw dong

D3u tién ban can phai ¢ dinh mot s6 linh kién ma ban mudn né dugc dit & mét vij tri xac dinh, tranh bj
thay d6i vi tri trong qua trinh auto. Di chuyén linh kién dén vi tri xac dinh, nhap chuét phai chon Lock.
Sau khi d3 ¢d dinh dwoc céc linh kién theo yéu cau, chon Auto -> Place -> Board.

3.2.8 Vé mach

Layout Plus hd tro ca 2 chirc ndng vé tw dong va vé bang tay. Thdng thuong nén két hop ca 2 chitc ning
nay, vi khi v& ti dong déi khi sé& c6 nhitng dwdng mach rat phire tap, ldc dé ta nén diéu chinh lai bang
tay.
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3.2.8.1. Vé tw dong
Vao Auto -> Auto Route -> Board, Layout Plus sé tu dong vé mach.
3.2.8.2. V@ bang tay

Az 1]
Chon Edit Segment Mode Edit Segment Mode| ((ich vao day mudn v&, lic d6 day sé gin véi con tro, ré

chudt dé tao dudng mach, kich trai chudt dé cé dinh dudng mach.

D& d6i hwdng duwdng di cha mach: kich vao cudi doan day, sau d6 déi theo hudng ma ban mudn va.
Sau khi v& xong, nhan ESC dé két thuc.
Nhap F5 dé refresh ban mach.

Sau khi vé, ban sé dugc nhu sau:

J_]

)
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3.2.9. Hoan thién ban mach

V@ co ban, ching ta d3 hoan thanh viéc v& mach in. Trong phan nay ban s& ti€n hanh mot s thao tac
cudi cuing trudce khi xudt mach in

3.2.9.1. Chén mot doan text vao mach in

WO BT 2] off s Z
_| Text Tool - . N .
Chon Text Tool tur thanh cong cu. [ BoTiext fool ] Click phai vao man hinh chon

New.

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

Luwu y: néu ban lam mach in tha cdng thi click chon Mirrored dé khi Gi khdong bi ngwoc. Chon 16p hién thi
trong khung Layer ( thudng thi chonTOP va BOTTOM ), va kich thudc chir . chon OK dé hoan tat

Text Edit ==

Text 21

Type of Text

Text String NGUYEN HA|

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

Text location [-44.3336.34.5969]

Line Width ||]_254 Text Height |1_g|]5
Rotation |g|] Char Rot ||]
Radius ||]_ Char Aspect |1 00
v Mirrored
Layer:
|EOTTOM -]

Comp Attachment.. |

OK Help Cancel

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

Cach lam nhu sau:

Chon Obstacle TooI Ohstaclt: fiodk Nhap chudt vao khung mach, con chuét co

thanh diu cdng nha thi click phai, chon Property.
Man hinh s& xuat hién hép thoai Edit Obstacle.

Edit Obstacle

Obstacle Name |29

Obstacle Type

|C|:lpper pour j
Width
n.27
Obstacle Layer
|BOTTOH |
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

Net Attachment [*** for none): -

-

| Comp Attachment..

oK Help Cancel

- Trong khung Obstacle Type chon: Copper Pour.
- Trong khung Obstacle Layer chon |&p can phi Copper Pour: c6 thé

|3 TOP hay BOTTOM.

- Trong khung Net Attachment thi chon |a GND hodc POWER, tly theo ban muén phd theo GND

hay POWER. Néu khong thi ta dé dau “
- Nhén OK.
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Ban mach hoan chinh:

|_.|-

r bb.04 >

AH WM3aYLOW

4B.590

s MY

Né&u v& mach nhiéu |&p thi trong lic v&, nhan phim Backspace va céc phim s6 dé hién thi mot sé 16p
nhat dinh,1: TOP, 2:

Window Help
BOTTOM, .. Q|0 Tl ] sl ] 33 2]
4 B tnd Command
3.2.10. In mach Layout : Properties... Cri-E
Aentay PostProces  Nev. e
Delete Ctrl+X 0
D& in mach vira v, ban [ Ploton  RunBatch :|
e n , , . File Na  Plot to Print Manager... Shift 0
thuchien cacbuoesau: | o i B
. = an - Restore Original Colors T . e 1
- Chon Option -> .GND No shift I
*PWR Load Post Processing Setup... No shift
POSt. Process S INT | SavePost Processing Setup... No shift
Settlngs =iNz | Leoad ColorSetup... No shift
~ A 2. — | Save Color Setup... 7
- Nhap ChUQt phal < | Gerber Preferences... | 3

vao |&p mudn in
(vd: 16p
BOTTOM), chon
Preview

[}
=
:—
m
=
I
<I

4B.70
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- Vao menu File, chon Print/Plot ( Ctrl + P)

- Chon nhu hinh dudi rdi nhap OK

Print/Plot

PrintfPlot Format

Title: |INH TOC DO DONG CO

" DXF

t« Print Manager

v Keep Drill Holes Open
[ Print{Plot Current Yiew
¥ Force Black & White

[ Print/Plot To File

|ma[:h dieu chinh toc dc

0K Help

Print{Plot Settings

0

0

v Center on Page [ Mirror

Scale Ratio: |1_ To: |1_

Rotation[CCVY]
0 80 ¢ 180 270

Cancel

AH WIAYUEK

48.90

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

—
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Chwong 4: M6 phong bang PSPICE
4.1 T8ng quan vé phan mém mé phéng Pspice
4.1.1 Gi&i thiéu vé Pspice

Ky thuat dién 13 nganh khoa hoc nghién cru nhitng ing dung cla cac hién tugng dién, tir nham bién d6i
nang lwong va tin hiéu, bao gém viéc thu hap, gia cong, x ly, truyén tai tin hiéu

DE thuan tién cho viéc tinh toan, thiét k& cac thiét bj dién tl, ngudi ta thudng thay thé cdc mach dién
thuc t&€ bang cac md hinh thay thé va cac so d6 mach dién twong duong. Viéc phan tich cdc mach dién
nham du doan va kiém tra kha ndng lam viéc cla cac thiét bj dién tl hodc nham dwa ra cac san pham
phU hop vdi yéu cau dat ra.

Phuong phap thuc t& dé kiém tra mot mach dién 13 xay dwng ching. Tuy nhién hién nay, khi ma cac
thanh phan cdia mdt mach tich hgp cé kich thwéc ngay cang nhé bé thi viéc xay dung cac vi mach nay tro
nén rat khd khan, Bén canh do, nhirng tac dong vat ly, 4m thanh, anh séng,...khdng dnh huwéng dén
mach dién thdng thuwdng nhung lai gay nhidu rat 1&n d6i véi cac vi mach. Vi vay, viéc 13p rap cac vi mach
tlr cdc thanh phan trong phong thi nghiém doi hoi nhiéu thi gian, céng strc va tién bac

Su phat trién cla cdng nghé thdng tin cho phép xay dung cac phan mém mé phong va phéan tich qua
trinh 1am viéc cia mach dién tir. Khi d6 ta cé thé xay dung, thir nghiém, khdo sat hoat ddong clia mach
rng vdi cac trwdng hop ciling nhw viéc thay d6i cac thdong sé ki thuaaj cling nhw khdo sat anh hudng cla
ching dén qua trinh 1am viéc cla mach. Do dé tang tinh mém déo va kha ndng khao sat nhiéu truwong
hop, tinh huéng khac nhau

Van dé kho khan khi s&r dung cdc phan mém 1a tinh chinh xdc cia md hinh. Néu cdc mé hinh khéng ¢
céc dic tinh gidng nhu cac phan tlr thuc thi viéc md phdng la vd nghia

Spice ( Simulation Program with Integrated Circuit Emphasis ) [a mot chwong trinh tinh todn mé phdng
va md hinh héa cdc mach dién tr twong tw dugc phat trién tir nhitng ndm 1970 tai dai hoc California &
Berkeley

Pspice ( Power Simulation Program with Integrated Circuit Emphasis ) dwgc phat trién bdi hang
MicroSim, la mét trong nhitng phién ban thwong mai dugc phat trién tir Spicevaf tré thanh phdn mém
mo phong phé bién nhat trén thé gidi. Pspice cho hép ching ta md phong cac thiét ké truwdc khi di vao
xay dwng phan cirng. CHuong trinh mé phong cho phép ching ta quan sat hoa déng ctia mach ciing nhu
nhi*rng thay d6i cla céc tin hiéu dau vao hodc céc gid tri cia cac thanh phan trong mach dién. Do d6 cé
thé kiém tra lai cac thiét k& dé xem ching cé chay ding trong thuc té€ hay khong. Pspice chi mé phéng va
tién hanh cac phép do kiém tra chir khdng phai la phan thiét ké cda mach dién

4.1.2 Cac tinh ndng cua Pspice

Pspice duwoc dua ra thi truong nhiéu phién ban khac nhau, mdi phién ban cung cap céc tinh ndng khac
nhau tuy thudc vao yéu ciu khach hang.

77



Huwéng dan st dung phan mém thiét ké mach dién t&r OrCAD | Chwong 4. M6 phéong PSPICE

Trong phan nay, tdi s& hwdng dan dung phan mém Pspice A/D di kém trong bd phan mém OrCAD

Pspice A/D la chuong trinh dung d& mé phdng cac mach dién twong ty va s6. Cac 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 mdt chiéu ( DC Analysis ): Cho phép xac dinh dién ap dinh mirc va tri s6 dong dién
cho tat ca cac nut cha mach bang cach quét toan bo gia tri clia dién ap trong mét khoang do
nguwdi dung dinh nghia. Piéu nay c¢é y nghia khi muén xac dinh dwdng dac tinh cda cdc mach
dién cé chira cdc phan tir phi tuyén nhu: diode, transistor,.. hodc mudn xac dinh dién thé dinh
murc cla cac mach khuéch dai
+ Phan tich qua do ( Transient Analysis ) : nham dy doan cac trang thai cla mach khi cé céc sy
kién qua d6 xay ra
+ Phan tich xoay chiéu ( AC Analysis ) : md phdng hdi dap tan s8 cia mach dién, tirc 13 ta c6 thé
quan sat dugc cac trang thai cia mach dién khi tin s6 cda ngudn dién thay déi trong mot diy
cho truwdc. Dua vao d6 dé ta cé thé tim thay tan sé cong hudng clla mach

- Phan tich tham s8, do nhay, gid tri giéi han : v&i nhitng tinh ndng nay ching ta cé thé quan sat
nhi*rng bi€n ddi ca mach dién khi thay d6i cac gid tri cha 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 cac
tin hiéu c6 tan sd thap trong qua trinh truyén dan tin hiéu

Pspice A/D ciing cung cdp cac md hinh hda vé cac irng xlr cla céc thiét bi twong ty va sd, vi vay ching ta
c6 thé md ta cac ham chirc ndng clia mach dién sir dung cac biéu thirc va ham toan hoc. Do d6 ¢ thé
xay dwng va phan tich cdc dic tinh phirc tap cia thiét bj théng qua mé hinh todn hoc. Cic md hinh héa
duoc xay dung trong Pspice A/D khéng chi la cac dién trd, dién cdm, dién dung ma con c6 cdc mo hinh
sau:

- M6 hinh day dan, bao gdbm d6 tré, do doi, tén hao, tan xa va tap am

- M6 hinh cla cudn day tir phi tuyén, bao gom dd b3o hoa va tir tré

- MO0 hinh cla MOSFET

- M@ hinh cua transisitor truong cé cuc diéu khién cach ly IGBT MOSFET
- M0 hinh cla céc phan s6 védi vao ra tuong tu

4.2 Cac budc tién hanh md phéng va phan tich mach dién

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

- Xac dinh md hinh cac phan ti can thiét dé xay dwng mach dién. Da s6 cac phan tlr nay déu cé
trong thw vién mé hinh cla chuwong trinh, tuy nhién trong mét s6 trwdong hop ta phai xay dung
thu viéen mdi. Viéc xay dwng md hinh méi doi hdi am hiéu sau sic vé kj thuat dién- dién tir bai vi
md hinh phai phan dnh dung ddc diém va tinh chat vat Iy cha thiét bi thuc. M6 hinh cang gan véi
thuc té thi két qua phan tich cang dang tin cdy. Mac du vay, trong mot s6 trudng hop, khi khao
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sat mot s6 dac tinh nao do thi ta chi cAn md hinh hda céc tham s, théng s6 lién quan dén dic
tinh d6, trdnh gy ra nhitng phirc tap khéng can thiét

- Thiét 1ap so d6 nguyén ly ctia mach dién can nghién clru. Can phai ddm bao chic chan rang so
do nguyén ly duwoc xay dwng 1a ding dan

- Chuyén dai tir chwong trinh nguyén ly sang chuong trinh mé hinh héa theo ngdén ngit chuyén
dung clia phan mém ( déi véi phién ban hién tai cla Pspice thi viéc nay |a hoan toan ty dong ).

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

- Tién hanh khao sat:

+ Chay thr chuong trinh véi ché dé quen thudc ma két qua da biét trudc dé kiém tra d6 chinh
xac ctia m6 hinh

+ Khi md hinh hoat d6ng dat d6 tin cay thi ta tién hanh nghién cru véi cac ché d6 can khao sat
theo yéu ciu dat ra

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

- B2: Xac dinh kiéu md phéng
+Tao tép tinmo ta
+ Xac dinh kiéu phan tich: 1 chiéu, xoay chiéu, qua dd, thoi gian, tn s6
+ Chay PSPICE
- B3:Quan sat két qua:
+ Thém cac dudng do thj
+ Phan tich dang séng
Kiém tra tép tin dau ra néu can
+ Lwu va in két qua

4.3 Thiét ké mach bang CAPTURE

Vé phan Capture t6i d3 huéng dan cu thé cho cac ban & phan trén, nén phan nay téi chi huéng dan
nhitng gi lién quan t&i Pspice.

4.3.1 Tao 1 project méi
Khé&i déng cira s6 lam viéc cla Capture. Chon File -> New -> Project dé tao project mdi

Clra s6 New project xuat hién
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o . =

Ok
e ok
Iviu:lu Cancel |
— Create a Mew Project Uzing Help |
7o
ﬁ\{:’ﬂ % Analog or Mized 420
— Tip far Mew Users
% " PC Board Wizard Create a new Analog or
Mined &/0 project. The
m hew project may be blank,
| " Programmable Logic ‘Wizard or copied from an existing
a template.
e i
E&J Schematic

Locatian

D:AELECTROMICSAORCADNPROJECT MO PHOMG vidu Browse...

[ . |

Trong clra s6 nay, ban gd vao tén tap tin trong phan Name, chon thu muc dé luu trir tap tin trong phan
Location. Trong thé Create a New Project Using ban danh ddu vao 6 tron thir nhat : Analog or Mixed
A/D. Nhan Ok dé doéng y tao Project mai

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

,

1

" Create bazed upon an exizting project Ok

N
= |
EEET

Iempt_l,l. op| LI Browse. ..

Cancel
% Create a blank project

Help

OK dé hoan tat va vao vung lam viéc chinh cla Capture
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Vi viéc lién thong vdi trinh Pspice A/D thi thanh Capture cé thém thanh cong cu dé hé tro cho viéc lién
thong v&i Pspice

Bz 2] 12lee] 2 2] v 15w

Chon
Tao  Chinh Cac Xxem
trang sta  Chay gy, ket
phan trang MO do qua
tich phén  phong
macl_h tich
mach

O day t6i s& mo6 phdng mach dao dong st dung IC dinh thoi 555, loai IC nay duoc dung rong rai trong
mach dién t& twong tu. So d6 nguyén ly cia 1 mach tao xung dung 555 nhu sau:

13k 4 ) v Cac linh kién c6 trong mach:

RESET WVCC
DISCHARGE | JT_ IC 555/ ANL-MISC.OLB

oUTPUT |©
THRESHOLD
0 R/analog
TRIGGER
CONTROLGND -
A jr_“v 1% C/analog

Vpc/source

AuF
GND

A
=
=0
ra

Céc ban thyc hién viéc 14y linh kién va di day dé hoan thién mach nhw hinh trén
Luuy:

- Thu vién dé sir dung cho trinh mé phéng Pspice duoc |ay trong thu vién pspice theo duwdng dan
mac dinh la: \capture\library\pspice

Mét s6 thu vién théng dung dung trong md phdng Pspice bao gom:
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Analog: chtta cic phan t&r thu dong ( R,L,C ), hd cdm, dwdng truyén va cac ngudn dong, ngudn ap phu
thudc( nguén ap phu thudc dién dp E, nguén dong phu thudc dong dién F, nguén dong phu thudc dong
dién G va ngudn ap phu thudc dong dién H )

Source: bao gdm céc loai ngudn dong va ngudn ap doc lap nhu Vg, loc, Vac, lac, Vsin ,Vexp, XUNE, ...

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

- Céac diém néi ctia mach duwoc danh dau bang céc s6 nguyén duong, trong dé bat budc phai cé
nut s 0 va luén duoc hiéu la diém dat ( Ground ). Diém 0 nay rat quan trong vi khi chay chuong
trinh mdy sé tinh toan dién ap gitta mdi nut trong mach dién véi diém dat nay trong tirng budc
tinh

H

=

o
o

DE 13y diém 0 ta kich chudt vao biéu twong bén thanh céng cu hodc nhan phim G. Hép thoai Place
Groud hién ra, ta chon thu vién SOURCE va chon ky hiéu 0

Place Ground Iﬁ
e
i

/‘”‘\ Cancel
$0_HI
F0_LO AWL Add Library. .
o —
- 0 Remowve Libram
Help
Libraries:
CAPSYHM
Dezign Cache ]
ﬂ_ Name:
i

- Viéc v& mach bang Capture dé phuc vu cho trinh mé phéng Pspice phai tuyét d6i chinh xac tir
viéc chon linh kién dén néi day va cac théng sé linh kién, nhu vay viéc mé phdng madi ddm bao
duoc

- V3&icdc mach dao ddng ban phai dat vao mach mét diéu kién khai dau ( 1énh IC: Initial
Condition). Hidy mé& cua s6 Place Part va chon thu vién Special roi chon tén linh kién 13 IC1. Ban
h3y nhap chudt 1én chir “ IC” dé ghi vao murc volr khdi dau (vd : OV ).

4.3.2 Hoan thién ban vé

Sau khi hoan tat viéc Iay linh kién va di day, can phai gén tén va gid tri cho céc phan t&
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Cac nat lwédi: Danh sach céc nit lwdi bao gdm toan bd céc phan tir cia mach duoc liét ké theo ciu truc
d3 dwoc quy dinh. D& tao ra cac nit ludi tir so d6 mach nguyén ly, ta dung |énh Pspice -> Create netlist

ttr thuc don cla chuong trinh. Danh sach nay duoc luu 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 clda nd. Va day la noi
dung clia tép tin &ng vdi mach dang xét:

* gpource VIDO

R_R1 NO1868 NO1842 33k

R_R2 NO1872 NO1868 33k

R_R3 0 NO1938 1k

c c1 0 NO1872 0.01uF

c cz2 0 WNO1914 O.1uF

v V1 NO1842 0 oV

X U1 0 NO1872 NO1938 N0O1842 N0O1914 NO1872 NO1868 NO1842 555E
.IC vV (NO1872 )=0

néu cé théng bdo 16i, ban hay kiém tra lai so @6 mach cho dén khi nao khdng xuat hién 16i nita thi ching
ta tién hanh xac dinh kiéu phan tich va mé phong

4.4 Phan tich va md phéng
4.4.1 Xac dinh kiéu phan tich va mé phéng
) [2] 2les

Trudc hét hdy nhap chudt vao biéu twong — New Simulation Profile! g& mg trang phan tich mach. Clra s6
New Simulation xuat hién:

P

Mew Simulation 8
M amne:
|vid]
Cancel
[nherit From:

| glulyl= j J

Foot Schematic:. SCHEMATICT

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

Simulation Settings - vidu I&

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

Analysis type:
Time Domain (Transient )|
T Start zaving data after: |0 zeconds

" General Settings Transient options

[[Morte CardoWorst Caze b asirum step size: seconds
[[1Parametric Sweep

[ Temperature (Sweep)
[[]5Save Bias Poirt
[Load Bias Poirt

Fiur to time: 1000z geconds [TSTOP]

[ Skip the intial transient biaz point calculation [SKIPBR)

Output File Options...

QK | Cancel Help

L

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

4.4.2

Bias poit: dung xac dinhj diéu kién phan cuc DC cila m6t mach dién. Tinh todn xong, ta s& cé cac
murc 4p DC trén cac dwong mach va cé dong dién chay qua cac nhanh clia mach

DC Sweep: dung quét thdong sé DC dé phan tich cic dic tinh cha céc linh kién dién tlr. Nhu vé
cadc duwdng cong dac tinh cha diode, transistor, scr, triac, cdc cdng logic,..Khdo sat mach vdi céc
murc ngudn nudi DC khac nhau...

Time Domain ( Transient ): dung phan tich cdc mirc ap trén cac diém cta mach dién |3y theo
bién thoi gian ( & day truc X 18y theo bién thoi gian ). N6 ¢é cdng dung nhu ban dang dung mét
may hién séng nhiéu tia d& xem cdc tin hiéu trén cic diém ndi cia mach dién.

AC Sweep/Noise: dung phan tich cac mirc ap trén cdc duwdng ndi cha mach dién thoe bién tan s6
va gbc pha ( truc X 13y theo bién tan s6 hay bién géc pha ). N6 dung dé vé ra dudng cong dap
(rng bién tan, pha tan cla mach.

Thuc hién mé phéng

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

Chon Pspice -> Run ( hodc biéu tugng | b trén thanh céng cu )

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

so 6 mach va kich vao biéu twong Vv |( cho phép hién thij dién ap dich )hoidc I |( dong dién dich)

hoic |W‘ ( cdng sudt tiéu tan trén céc phan tlr)
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K&t qua cha quad trinh phéan tich:

é n |
33k 4 2, M
- g T
DISCHARGE | 4
Rz s QUTPUT |- _h
§ bl T THRESHOLD =
0 1G=0
\c=a TRIGGER
D_; UC)NTF{DL.JNE-\ A2
- 1 1k .
L
0.01uF = _ﬁ
cz 0 =
0. TuF
o 0

RESET e T
DISCHARGE

. quTRUT 2 |
= T THRESHOLD =
—— "0
=0 TRIGEER
CONTROLGND
1= B 5T 20m
o L .
=0

L cz 0
_—IV_.:I.-LF
0

Cong suat tiéu tan

T

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

ban chi can gb sé vao cac 6 tréng ( xem hinh ):

7

Simulation Settings - vidu Iﬁ
General Analysis lConfigur:ltion Files ] Optiong ] Data Collection ] Probe Window ]
Analysis type:

Time: Domain (Transient) g Rur to time: dmsz seconds [TSTOF)
Options: Start saving data after: |0 seconds

Tranzient options
[Mante Caro/Worst Case M asimum step size: (0. 1ms seconds
[]Parametric Sweep ) o . . ) )
Temperature (Sweep) [~ Skip the initial transient bias point calculation [SKIPEP)

["15ave Bias Point
["Load Bias Point

Output File Options....

QK | Cancel Help

o

n dinh thién

4 . ._! m‘-"'.
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an st dung phin mém

X

Huwéng d

han tich

g6 vao khoang thoi gian p

Trong 6 Run to time

~

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

ang dep

N

t, hinh c

\

éuinrasé cangne

N

thi tin hi

)
nhung tap tin di¥ liéu ghi lai trén dia sé I&n va thoi gian phan tich sé kéo dai hon ).

h

N

&cin cangn

chon budc in ( buwd

O Maximum step size

PN

’

va gan vao vj tri clia

Y

=
(KT

Sau khi d3 chon xong thi nhan phim OK dé tr& lai trang v&. Chon dau do Volt
chan ra OUTPUT s8 3 cla IC 555. Nh&n chon Run dé xem két qua phan tich:

{active)

(R) widu._dat

- q]-F--

Ao -

Bt Bl ity i Taliell Bl | il Tttt il

= q==F--

5.0V

4_0v

av

-2

. Oms

- 2m3

a
V{Ol:0UTEPUT)

0=
o

Time

Uc nay

L

ong.

3 clia IC555 cé dang xung vud

thi d&t éng d

an so

A A

Trong trang d6 thj nay, ching ta thay tin hiéu ra trén ch

trén diém do.

0 ngay

\

h dién

)

in hiéu trén diém nao clia mac

,

t

~

muon xem

3 ladang

ay tin hiéu trén chan
trén 1 d6 thi

3. Chung ta s& th&

ansd 6 vasd
éu rang cua

A

~

~

Néu nhu cung luc ban dat 6ng do trén 2 ch

ung hién

N

,cahaic

v

~

dang tin hi

han 2,6 la

trénc

\

xung vudng, con
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Ban c6 thé thay déi tri s6 cla cac linh kién trén mach dién rdi cho phan tich ban sé thay két qua khac.

Trén vung lam viéc cla Pspice, ban nhap chudt vao 2 truc cla d6 thi dé thay ddi toa dé va lwdi hién thj
sao cho phu hgp véi nhu cdu cha ban

Kibwis Y Auis | % Grd | v Grid |

Data Range

¥ Az Mumber
" Auta Range
* User Defined 1 :"
Axig Position
o | & Lait
" Right
Scale Az Title
™+ Linear 1
" Log

Ok | Cancel | Save Ag Default| Reset Defaults | Help |

Ban ciing c6 thé xem cac duong biéu dién khac. Mé clia s6 add trace bang l1énh Trace -> add trace...

hodc biéu twong as trén thanh céng cu. Trong clra s6 Function or Macro, ban chon ham can xem,
trong thanh Trace Expression chon bién can quan sat, nhan OK dé xem:

Simulation Dutput Y ariables Functions or kacros
|" |Analog Qperators and Functions j
g
1) V¥ Analog 0
I[E2) K
I[E2:1] r +
IIR1] )
{RT:1) vV Vaoltages )
IIR2] @
RZ1] v Curents ABST)
R3] ARCTAN()
IR31) 5] Pl ATEN(]
I[UT:CONTROL) r AWG[ ]
I[U1:DISCHARGE] AVERL)
IUT:GMD) ; COS5()
I[UT:0UTPUT) T pliesliames o)
I[U1:RESET) r DB[ ]
I[U1:THRESHOLD) EMVMAX[ ]
U1 TRIGGER] EMVMIN . ]
I[UT:WEC) EXP(]
141 G[]
111:+) IMG[ )
W) LOG[)
WICT:1] - : LaG100)
YiC12) EE wariables listed M ]
VICZ:1] 3 AL ) S
Full List
[‘GTIBCE Exprezzion: || QK | Cancel | Help |
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~N
€ mac

an st dung phian mém thiét k

X

Hwéng d

Ngoai ra ban cé thé chon ché dé quét DC_Sweep dé phan tich cic dic tinh cda linh kién.

Simulation Settings - vidu

S —~ >
QO - £ o
WDV d Iu
c C LNIU =
{e) +
c “Q < b
O.g ~ XQ
< & ey ~
O ] —
—
v B
E > @™ w©
] .. Qo
2 T (7] ..
-0 3 (]
X)) r— s
c ~ (T -
+ O > (L]
Q0 o v >
S ¢ g T
Ona - c
s 70 L2 w
o
]
T
— = = |2
=
i —
£ = T
= = L =
o n 5 I
o = = E
= ¥ 2 5 -
= i ow =
b -
.m S o
T
B = . f
i g =
! 3
m o5 o
o _u.d.tn_.f_.“._._m ]
=] £ 0 £ E o
—_— 2 3 @ &3 5 .0 —
w L 2 o 5 5 2 £ —
E 8 ;25 d°€E = = o)
[=] = T — — o hii) — = -
= == = o [
E nZfeEgi 8§ % 2
o 2o I =2 92 o o = =] ]
—_ B> 05 = - F O 4 =Y
[ i} i}
L = e o L L = & 0 i
(i [y} o
c
a
g
=) B
£ § 5
L] o B g
— L o5 O =
L= 1o B FE
K] 2= 2>— 5 &
g2 g o og
T ERERaa
5 R R
E .me..me_H__H_
= 4 B0 EEE LT
m =2 E e.uaeam
T am =] V= o
5 & 1 - [nlnlalslsls

8.0V

4.0V

3.0V 4_0v 5.0V -ow -ow g_ov -ow

WiRZ

1.0V
W{Ul:-0UTPUT)

-1

o

o

vVl

89



Huwéng dan st dung phan mém thiét ké mach dién t&r OrCAD | Chwong 4. M6 phéong PSPICE

DAy |a phan mém mo phdng manh va dugc dung rat phd bién. Va dé sir dung dugc phan mém nay mot
cach thau ddo doi hoi cac ban phai cé6 mot kién thirc chuyén siu vé ki thuat dién tlr. Trong phan nay téi
chi gidi thiéu khai quat vé cdng cu mé phong Pspice dé cac ban cd thé biét cach md phong mot sé mach
dién t& 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 s8, phan tich nhiét dd, mé phdng s6,...va nhiéu van dé khac tbi s&
khong dé cap dén trong tai liéu nay. N6 s& duoc hwdng dan chi tiét, thau ddo trong mot tai lieu khac
chuyén biét dé co thé gitip ban c6 thé di sdu vao khai thac phan mém mé phang Pspice.
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Chuwong 5: M6t s6 bai tap vi du
Phan nay s& gidi thiéu cadc ban mot s6 mach tham khao vé bang OrCAD 9.2
5.1 Mach nguén
5.1.1 So’ d6 nguyén ly:

|
LMTE05 =
9 - —
o o o
M1 =
15 a |
EH
1 1
g NiR-- ==l |
= e o - _ 104
:E = 104 1oos =S |
= F L =
b |
GiND:
= |
- -
e
Lo1117E0T
H w3
a 1
o +
e I o4
=l
T
"u

Dé cho mach duoc gon khi di day céc ban s dung chirc nang “ d&t nhan dudng mach “ bang cach nhap

HL

chudt vao biéu tugng Place net alias ||:'|E":E net alias hanp thanh céng cu phai

-

Place Met Alias

Aliag: |
Cancel |
Help |
Color Fatatiarn
T ||| G o Coer Cow
Faont
Change... | Ilze Default| Arial 7 [default]
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D3t tén cho nhan trong khung Alias, mau chit trong khung Color, va mudn thay déi dinh dang chir thi
nhap vao nut Change... trong khung Font

D&t nhan vao vj tri di day phu hop, lam twong tu cho dau day con lai, cdc dwdng mach cd chung nhan sé
duoc ty déng ndi véi nhau khi chuyén qua Layout Plus

Chtrc nang nay rat hiru dung, nhat Ia khi thiét k€ mach phure tap, s dung nhiéu IC,... Tao nh3n duwong
mach s& cho mach nguyén Iy gon hon va thAm my hon

5.1.2 So’ d6 mach in
5.1.2.1 Sap x&p linh kién

Céc ban c6 thé s3p xép linh kién theo hinh dudi

(1]
L X 1
L X
oo oo
oe. | mee
*® &0
(X
*® oon
3t
=: o9 ©® ©
eoe o0 @ ‘|..§
'. 5 i 2
eH 99 @ ¢

5.1.2.2 V& mach ( & day str dung ché& do Autoroute )

Cac thong s6 vé d6 rong dudrng mach cla mach trén duoc cho nhu hinh:

Net Width Houting Heconn

Name Color Min Con Max Enabled Share | Weight Rule
1] 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
ND1082 0.50, 0.50, 0.75 Yes Yes 50 Std
ND1116 1.00, 1.25, 1.50 Yes Yes 50 Std
ND1150 0.50, 0.50, 0.75 Yes Yes 50 Std
ND1252 0.50, 0.50, 0.75 Yes Yes 50 Std
NODG6311 0.50, 0.50, 0.75 Yes Yes 50 Std
NOG421 0.50, 0.50, 0.75 Yes Yes 50 Std
ND20760 0.50, 0.50, 0.75 Yes Yes 50 Std
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| Chwong 5. Bai tap

Chon ché d6 chay mach in mét 16p ( BOTTOM )
vao Auto — Autoroute, ta dugc nhu hinh dudi

Kiém tra cadc dudrng mach va chinh sita lai
néu muén. Sau d6 chén Text va ph( mass
cho mach

So d6 mach hoan chinh

AH 202K K3Yuau

53.98
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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 thudng duoc goi la STK200/300.
Mach nay giao tiép véi may tinh qua c6ng LPT (cdng song song). C6 2 phién ban phd bién clia mach
STK200/300 d6 14 phién ban thu gon va phién ban st dung IC dém dong 74xxx. O day sit dung mach cé
IC dém 74HC245, mach nay nap rat 8n dinh va an toan. Mach nay dugc hd tro bdi rat nhiéu chuong
trinh nap va st dung duoc cho hau hét céc loai chip AVR. Mach nay ¢ céc linh kién rat dé kiém va chi
phi ré nén dugc dung nhiéu trong giéi SV

5.2.2 So' d6 nguyén ly

Mach cé so d6 nguyén ly nhu hinh:
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T * E
= S84 400
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e 1]
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l

{eTelelel ool loteleloT e o)
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.3
St dung chirc ndng place no connect @dé’ danh dau vao cdc chan khéng di day. Chirc
1

ning |Place bus 4& tao duwdng bus
5.2.3 So' d6 mach in
5.2.3.1 Sap x&p linh kién

Linh kién trong mach cé thé dugc s3p xép nhu hinh dudi

H

5.2.3.2 Vé mach

Cac théng s6 d6 rong duwdng mach tham khao

95



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
BE 0.30 Yes Yes 50 Std
CK 0.30 Yes Yes 50 Std
DI 0.30 Yes Yes a0 Std
DO 0.30 Yes Yes 50 Std
GND POWER 0.30 Yes Yes 50 Std
MISO 0.30 Yes Yes 50 Std
MOSI 0.30 Yes Yes a0 Std
NOOD49 0.30 Yes Yes 50 Std
NOODOS5 0.30 Yes Yes 50 Std
NOODGY 0.30 Yes Yes 50 Std
NOO141 0.30 Yes Yes a0 Std
NOO166 0.30 Yes Yes 50 Std
NO0S508 0.30 Yes YES 50 MNone
NO2160 0.30 Yes Yes 50 Std
R3 0.30 Yes Yes a0 Std
RST 0.30 Yes Yes 50 Std
SCK 0.30 Yes Yes 50 Std
VCC_ARROW 0.30 Yes Yes 50 Std

Chay day |&¢p BOTTOM

mO0d.[cenpBEZ0SSPnayopnad

Kiém tra mach, chén Text va phd mass cho mach
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Mach hoan chinh:

| &7.3% |

FT.A0

5.3 Mach nap AVR USB 910

5.3.1 Giéi thiéu

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

Hb trg khoa chip va lap trinh fuse bit

Header chuan ISP cho két ndi thuan tién

T&c d6 nap cao, st dung dwoc vai hau hét cac trinh bién dich

Mach siéu nhd gon, boc céch dién thuan tién cho di chuyén, st dung

Cuc ki don gidn trong két néi, cai dat va st dung.

Tuong 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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WG
i}
1 . -
i H MoE ¥
1T EE: o é REGET #
[ HiuF Ll © TTE 1 &
| £8 ‘41 (133 ] g Hi
- s ICIsP W
- LED S 10K 1
- =
__REEET
5 ATWEG 8
e I
| PCA(RESET) PCE (ADCHECL) [
it~ PO (RATN PC4{ADICAE0R) [t
- e ppy =g PO T 3 (ADCT) |
BT PO (INEy PCT (ADCZ) [+
- o URE PO (IRTT) FCH[ADCT) ek
s—iy-{ PO (XCKIT) PO (ADCD) =
— e B oN |2
GHD EREF | 5
1 pae orauimose AT TB—I i T
RA? ATACTOSCI) PBS (5CH) | S
] POS T P 5 | : -
POE (8l Fi) MOSUTCT
T - 0 —— .
! 1 S POT (AINT) 5‘(‘5 G [ e
== PO (ICPT} Bl BC1A [—*
=] C4
BT I

%
'—T_
5.3.3 So' d6 mach in
5.3.3.1 Sap x&p linh kién
C6 thé sap x&p linh kién nhu hinh:
il
I

=
o

i
=

[

§mﬁjﬁ

{. .:.O 'IEI

> &

A
5.3.3.2 Vé mach

Bang thong sd dé rong dudng mach tham khao
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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
ND24450 0.30 Yes Yes 50 Std
ND24630 | 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
Nb3449 0.30 Yes Yes 50 Std
N56138 0.30 Yes Yes 50 Std
N56714 0.30 Yes Yes 50 Std
N58968 0.30 Yes Yes 50 Std
NE9222 0.30 Yes Yes 50 Std
Nb9477 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
VCC | 0.30 Yes Yes 50 Std

Chay day va hoan thién

25.27
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5.4 Mach dén LED rwo't dudi

5.4.1 Gi¢i thiéu

Day la mach dén trang tri ng dung IC 555 va 4017 rat don gian nhwng hiéu ¢ng kha dep mat.

IC 555 déng vai trd lam xung kich cho 4017 thyc hién dém. T6c d6 chuyén déng cla dén dwoc quyét
dinh dwa vao tan s6 cla 555

5.4.2 So' d6 nguyén ly

Mach cé so d6 nguyén ly nhu hinh duéi

d

21z
L7
Rl 130 o™
i
Rz 1= Dz
Pl
S el
R: 180 o
ez
T R 4on o
5 el
3 <1 B gy B 7 H
e = RS 4z o=
3 X
B o Bl
W i B8 4zp DS
1 i
| W L4
_?_:I ¥6—| a7 150 g
2 S P
i a2 s 150 D&
z o 12 H)"f
R¥ 4mp o
T o H)‘f
R0 43 Do
Bl
= Lo ™
0 R11 4z o
P

[+

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

So d6 bé tri linh kién

GENEEEREERE
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5.4.3.2 vé mach

Chon I6p BOTTOM, thay d6i d6 rong dwdng mach phu hop rui chon ché dd chay day tu dong

Sau khi chay day tw dong, vAn con mot s6 dudng mach chua chay dugrc, ta phai tién hanh vé bang tay,
tao jumper cho dudng mach con lai

I':ﬂ j"'l 3|:§’|
Chon ché d6 v& tay Edit Segmaent Mode [Edit Segment Mode <) 5t vao duong mach can vé, di

chuyén dén vi tri phu hop, chay hét cac dudng mach con lai nhé 1a cac dudng mach khong cat nhau

Tr& vé ché d6 Component Tool [Compenent Tool|  nh3p chu6t phai, chon thé New... Xuat hién hdp
thoai sau
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Add Component

=

Reference Designator

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

Location

bt |-119.33 Y |55.33 Rotation

—

Group # ||] Cluster ID

—

Component flags

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

0K Help |

Cancel |

Nhap chudt vao khung Footprint... d& tim chan linh kién cho via

Select Footprint

— Libraries

Add..
PE —
BECON100T 3

BCON156T

BGA
CLCC - Remowve

— Foatprints

WIAT]

WA, -
W14

WA

Wa10
W1a11
Wa12
V1413

Wlald
VIA15 ok
WIATE 3

W2 |=

Help Cancel
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Nhap chon OK
D3t vao vi 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 stra phu hop nhu hinh dudi

P

Tién hanh phd mass cho mach dé tao ban mach hoan chinh, chén text néu mudén

|
55.00
I |

63,97

103
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5.5 Mach déng ho sé dorn gian
5.5.1 Gi¢i thiéu

Mach déng ho s6 dung Led 7 doan dé hién thij gio phut gidy, sir dung VDK AT89C52 dé |1ap trinh diéu
khién va IC th&i gian thye DS1307. Thich hop cho nhitng ai mudn tu lam mach cho riéng minh hodc ting
ban bé

5.5.2 So’ d6 nguyén ly

Mach cé so d6 nguyén ly nhu hinh dudi

Mach dong ho thoi gian thuc

[-T-X T3] e EEn] - SAT I

Design by sv:
NEUYEN NGOC HA

LELELL
TEREE

: 4 T T
7'41 ) 41'47 )
L

5.5.3 So’ d6 mach in
5.5.3.1 Sap x&p linh kién

So d6 bo tri linh kién

104
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IS Cia1s

EQ5

o
-3

1

5.5.3.2 Vé mach
Chon v& mach 1 16p ( BOTTOM ), chinh kich thuéc d6 rong dwong mach phu hop

Autoroute mach dién ta c6 két qua nhu hinh

(A H:ﬂ g 9 “_
=tk
IIIIIIII}

EH copW ngyupll ™
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| Chwong 5. Bai tap

Kiém tra mach, tao via cho cac jumper, pht mass va ta c6 mach hoan chinh nhu sau
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Huwéng dan st dung phan mém thiét k& mach dién tir OrCAD

Chwong 5. Bai tap

5.6 Mot s6 mach dién tl hay

O phan nay sé gidi thiéu cho cac ban mdt s6 mach dién ly thd ( swu tam ) dé cac ban cé thé nghién ctu

vé va lam board that.

5.6.1 Mach diéu khién tai bang am thanh

A3, 100K
A% 12V 3 RS
2 10K 9 2 1H,
- :I.ll.F: o
3 ~Lui 'fj 1M400T
0A0F 01 5 o3
| 2| 71 P Yy -
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5.6.2 Mach dén giang sinh
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5.6.3 Mach tao xung 1kHz

o
+5y G]_]'_ ca _T_
[ [T} Dip
= 18 = T s
T 13 U9 14
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| . IC1 Icz ;|22
xw L] 1M 40608 40178
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5.6.4 Mach bao vé qua ap
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5.6.5 Mach khéa sd
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5.6.6 Mach relay bao vé dong 1 pha

]
. CAUDIODE

h B ;A

MNGUONM. 220V

5.6.7 Mach relay bao vé dong 3 pha
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5.6.8 Mach d6ng hd van nién

Mach nay dé gon va thAm m¥§ thi cac ban nén thiét k& board 2 |&p ( TOP, BOTTOM ).
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Khoi diéu khién
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DAy |a so d6 mach in tham khao

Khéi hién thj

T
L’-UE'; E}ﬁi M§7 lgﬁr @§7°M§T°M§r°ﬂs§r°

Cac jumper
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Huwéng dan st dung phan mém thiét ké mach dién t&r OrCAD | Chuwong 6. Lam board thii cong

Chuwong 6: Lam mach in thu céng

Phan nay sé gidi thiéu cac ban cach lam board 1 I&p tha céng tai nha tir cac so d6 mach in d3 vé trén
OrCAD Layout Plus

6.1 Dung cu can thiét

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

- Dung dich &n mon: FeCL3 mua & chg, hodc HCL, H202.

- Phu kién: Kim, khoan (cac mui thwong 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 bi in, néu nha c6 mdy in thi tot, khdng cé thi phién day ! Néu ban cai Adobe
Acrobat, MS Office 2003 hay FinePrint thi c6 mot tién ich mdy in 3o, ban s& in ra may in do nay roi dem
ra ngoai in vi tap tin dugc cdc may in tao ra 1a pdf hodc file anh. Nhu thé clra hang ban dem in khéng ¢
OrCAD ciing khdng sao. Van dé & day 13 ban phai thuyét phuc chd tiém cho ban in thoi.

Hién nay c6 mot s6 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& cdi OrCAD chon m& file can in 1&n va in théi.

Né&u ban dung gidy dé can thi in [én mat bong (mat béng cla né giéng nhu mat sau cla cai nhan vé dinh
(phan bé di)). Loai nay dc dénh gid cao nhat, né di dugc nhitng dwdng mach 10mil. Con gidy héng ha
cling dugc, nhung ban nén dé dudng mach phai c& 15mil tré nén.

Dai v&i nhirng mdy in md&i HP1100 hay Canon LBP 800 tré nén, ban phai chon kiéu gidy nhe nhat néu
khoéng mat gidy rang chiu. Khi chon gidy nén chon loai gidy mau vang, nhu vay khi Gi thi s& thdy ré hon

6.3 Ui mach

Trudec tién ban danh sach bé mat tdm doéng, cang sach cang tot, dem rira sach roi lau khd, ban cat tam
dong thanh tdm cé kich thudc bang véi board ban thiét ké. Con gidy ban phai cit to hon khung dé 1a
xong ¢ chd ma béc.

DE& nhiét d6 ban la & ch& d6 max. Sau khi dat ban in 1én bo ddng ban dat ban 13, 1a trong khoang 5-10
phut, chi y 1a ki phan mép. D& ngudi. Néu |a gidy dé can thi cé thé bdc, con gidy hong ha thi phai dem
ngadm nudc cho gidy muc ra rdi boc di.

Khéng nén Gi lau vi nhw vy s& lam nhoe dwdng mach, lam cong board, ...
Ldm cang nhiu thi ban s& tu rat ra kinh ngiém cho riéng minh
6.4 Ngam mach

Ban ldy mét it FeCL; pha v&i nudc tot nhat |a nwdc s6i. Pha dén khi né bdo hoa. cho vao mot céi dia. Dat
tdm déng vao dia, nghiéng dia nhw ngudi ta dai vang néu ban pha vdi nwéce séi thi khoang 1 phat 13
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Huwéng dan st dung phan mém thiét ké mach dién t&r OrCAD | Chuwong 6. Lam board thii cong

xong. Con nudc ngudi thi khodng 5 phut. Ban thay déng & phan khdng c6 dwdng mach bong hétra 13
duoc. Sau d6 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 tré, 1 1a diode chinh Iwu. 3 13 khoan 16
bat vit.

Ban d&t mii khoan vudng géc vdi board, bam cong tac, cho khoan qua thi tét, tiép tuc chuyén sang 16
khac.

6.6 Bao vé mach

DE tranh cho mach khai bi oxi héa ban phai quét 1én mach mot I&p bao vé. Sau khi han xong, ban pht
|&p bao vé. Dung dich bao vé: RP7 (hang slra xe mdy, cho troi cling cd), Son béng , nhya thong (c6 ban &
cho Nhat Tao).

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

Con va&i nhiya thong ban dem dap nhd, dem hoa tan bang xang hoic axeton (hiéu thuéc hodc hang
manh), dwoc mot dung dich dang keo, sau d6 14y but 16ng quét 1én. Khi axeton hodc xang bay hoi thi I6p
nhwa thdng sé bao vé mach.
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