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Muc tiéu can dat dworc:

Sinh vién biét cach setup dugc chuong trinh MultiSim 6.20 va OrCAD 9.2
Kién thirc co ban:

Nim co ban vé cach cai dit cac chuong trinh img dung trén hé diéu hanh Windows
Tai liéu tham khdo:

[1] Tran Hiru Danh — Bai Giang OrCAD 9.2 — Khoa Céng Ngh¢ Thong Tin va Truyén
Thong — Pai hoc Can Tho.

[2] Tran Hitu Danh — Bai Giang MultiSim 6.20 — Khoa Cong Ngh¢ Thong Tin va Truyén
Thong — Pai hoc Can Tho.

Noi dung chinh:

Cai dat MultiSim 6.20

£ Mulriim Setup

ED

Vén d& nay that don gian, chiing ta chi can

dua dia CD-ROM MultiSim-Workbench 6.20 vao g emiiioven I
0 dia CD-ROM cua may tinh cua ban, sau do Ly i s b
chon file setup.exe trong dia CD nay va nhap B T e i 3 P
double click chudt vao file setup.exe ching ta sé Bt o S
Software License Agreement |
_ g Pleaze read the following License Agreement. Press the PAGE DOWM key to see
= the rest of the agreement
T 5 . 5 . License Agreement P
T Mu_ltmm_Setu_p iz preparing the InstallShield(R] wizard B gdth | s betore staling st s e s N
wihich will guide you through the rest of the setup e e e e
= piocess. Please wait e L e R
refunded.

o 1. Copyright. The software in this package iz copyright Interactive Image Technologies
B 4 /6 Ltd. [IT]. The software is icensed for uge only an the terms set Farth herein, You may uge
thiz software on anp computer for which it iz designed as long it i rn in only one place at

a time. “'ou mugt pay for additional copies of the software if more than one copy will be
running at the same time on ane or mare computers. You may not rent, sell, lease,
sub-license, time-zhare or loan the software to others. ‘r'ou may not transfer this licensze

thdy va 1an luot 1am theo cac budc sau day:

-

Néu mudn setup ching ta click chudt vao
Next dé tiép tuc va ching ta sé thay: e

Mutisen §ahup iy reed 10 updste Windows system Fles. You vl
meed o neboot your computes folloesng this update belors
confirving wih the instalsion of Muiim,

Néu mubn setup MultiSim thi ching ta
chon Yes dé tiép tuc -

Chon Next dé tiép tuc update cac file - B e ‘
system can thiét dé cai dat chuong trinh. Cong '
doan nay chi dugc thuc hién véi may tinh cai
MultiSim ldn dau tién. Cac 1an cai dat tiép theo
cong doan nay s€ dugc bd qua. Sau khi chon Next
dé tiép tuc chiing ta s& thdy nhu sau:

Chon Next dé cap nhat hé thong (diéu nay
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chi xdy ra khi ching ta setup MultiSim 1an dau tién trén may tinh cta ban)

Chung ta doi va s& thiy hop thoai sau day
xuat hién:

Néu ta check Yes, I want to restart ... thi
may tinh s€ khdi dong tro lai dé cap nhat lai hé
théng. Néu check vao No, I will restart ... later, thi
may tinh s€ khong khoi dong lai va ching ta s€
khoi dong lai khi setup xong MultiSim. Ching ta
nén check vao Yes dé cho hé théng cap nhat lai hé
thong. Sau khi may tinh ty khéi dong lai xong,
file setup.exe tu dong kich hoat tr¢ lai va ching ta
tiép tuc cai dat chuong trinh. (néu file setup.exe
khong tu dong kich hoat — khi may tinh khong c6
ché d6 Auto Play — chung ta phai chon lai file
setup.exe trong dia CD-ROM va nhip double
click 1én no).

Chung ta doi mot vai gidy va ching ta sé

clectronics

WORKBENLCH
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package. By nstaling and ung e tofwene, ou ane agneseng 1o be bound by the lem
i o e ot of e boenze. .

|ruvir st thes sames imes on ore of mone Computers. ou ey no ser, ted. lsa
nubcenae. ume-thure ot loan the i v bt {3 g e Mot Ranws

1 s choie W, iy
Kook D NS a0 oot
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% Electronics

System Update

Multisim Setup may need to update Windows system files. You will
need to reboot your computer following this update before
continuing with the installation of Multisim.

Setup Complete
Setun has fruched copyng ivitem Rles 1o wou contuler

ot yns - combirum wath Sy, yous sl it yous
conguin

= Vem, | mant b3 seikat my COMEUE Now,

-mvt.,l.r.tism

Welcome

Wielerme In the Muls S e pngram. The
pagpam vl runtall MUATIT O your Computen

i v
befoee urning the Sehup program

Chck Cancel to guit Setup and then close any programs you
have nareing. Chck Neot 10 continue with the Sehu progiam

\ILFHANG: The geogpam = prkechod b copyoch e e
rdranoderd irades

Uninthonzed iepoduchon o datibutaon of tha program. aﬂm‘
orton of &, iy resul in sevars ol and crmnal penalies,

System Update

Hihin o s s W e e
15 tab i eedis e
e Iwﬂh e o Wb

@' tlectronics
w 1 3 NC

Sau d6 chiing ta chon Next dé tiép tuc.

Chon Yes dé tiép tuc

Tran Hitu Danh
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Chuing ta mo file readme.txt trong file seriel number.zip dé chép serial number vao, nhin hinh bén
dudi. Sau do Copy roi Paste vao Serial trong hop thoai

Ele Edb Format * Help
User Information asked for a serial number

enfer:
Pleaze enter pour name, the name of the company far wham pou

wark and the product zerial number. F_‘:E.'_ _"T_'il"}jr —(}-—l‘ _‘.T ! ﬂ- I’,’(}-—!‘ :;—__' _iti ”':"‘;'
In the next dialog it will ask
anather number, don't wrile

anvthing and click Next. J

Mame:

LCompary: |CIT

Serial: |

User Information

Sau khj nl}ép vao Serial xong,
j chon Next dé tiép tuc.

PE_S501_04810_ i
] Chung ta cho vai gidy dé kiém tra
o — el xem Serial number for MultiSim
Personal c6 dung khong. Sau khi kiém tra dung, dé tiép tuc chung ta chon Next va s& thiy hop
thoai xuat hién bén phai. '

Tai day chung ta phai danh vao Feature Code dé mumsw'

Crack chuong trinh néu ching ta biét CODE nay, con User o

néu khong thi ching ta chi can chon Next bé qua budc gkt ey
nay dé tiép tuc.(Di nhién, sau khi setup xong chuong
trinh, chung ta méi tién hanh crack dé chay chwong
trinh). Sau khi nhap chudt vao Next chiing ta thay.

Choose Destination Location
Soma vaizknt of Multium taquis & coda (o anabls cartan
\FIIMIHHNIH.EI; :ﬂ Fastura Coda, typa i

petet LR - | wih a f aaluia 1 g
Setup will install Multisin in the following folder. iR e

Ta install bo this folder, click Mext.

Ta install bo a different folder, click Browse and select another
folder.

Y'ou can choose not to ingtall Multisim by clicking Cancel to exit
Setup.

Select Components

i~ Destination Folder

C:AMultizim Browsze...

< Back

Cancel |

Chon dudng dan tuy ¥ - thich hop dé cai dat
chuong trinh, sau d6 chon Next d¢ ti€p tuc.

Néu chung ta mudén setup theo mic dinh cia i [
MultiSim thi ta chon Typical, con néu chiing ta muon

Cancel
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setup chuong trinh tuy theo muc dich st dung cua nguol dung thi chung ta chon Custom. Chiing ta
nén chon Typical ol sau d6 chon Next dé ti€p tuc.

Select Program Folder X Tu day chiang ta c6 thé chon Program
Setup wil add program icons to the Program Folder listed bz_elo_w. FOlder hay EXIStlng FOlder’ Cé thé th?y Eiél ICOl’l
Fo e T et ot >2octone o e exising cho chuong trinh. Sau d6 chon Next dé ti€p tuc va

chung ta s& thy nhu hinh bén dudi

Program Folders:

# Multisim Setup

K-Lite Codec Pack

LACYIET mtd2002

MATLAR 7.0

MCE Electronics N

< Back | Mest > | Canicel |

 \mudbirm\back comp mylmodeh\mos_Sidphdel sul i

Sau khi hoan thanh giai doan nay, mot
hop thoai mai xuat hién dé chung ta setup cac

Question | §|

The online User Guide requires Adobe Acrobat Yersion 4, . [N A7 A ,
-‘_? 1f vou do nat have it installed on vaur computer, vou may install it now, chuo’ng trinh lién quan dé co thé dQC dlI(_)’C cac

Atlth? I;:ncl of the Acrobat install, if you are prompted to re-boot your computer, please hu-o’-ng dan SU dung va cac tai héu lién quan dél’l
e MultiSim sau khi setup, ma cu thé 1a chwong
trinh Adobe Acrobat version 4.0. Néu méay chua
b | c6 chuong trinh Adobe Acrobat version 4.0
hodc da setup chuong trinh nay réi nhung véi
version thap hon thi chung ta nén setup chung dé ngudi sir dung c6 thé doc dugc cac file Acrobat
va di nhién chung ta c6 thé khong setup chuong trinh ndy néu ngudi ding cam thiy khong can
thiét hodc khi may chung ta di setup Adobe Acrobat voi version mai hon.

Install Adobe Acrobat?

Néu chung ta khong can setup Adobe Acrobat thi chung ta chon No va nguoc lai. Gia s,
chung ta chon No thi s€ c6 mdt canh bao xuat hién nhu bén dudi

Warning Information

- Congrakulations on successFully instaling Mulkisim,
! 'f Unable to find Adobe Acrobat, You will not be able to view the Usg \14)
L} Mulkisim has been shipped with 2 number of sample circuits so vou can explore all its
functionality.
The circuits are located in a "Samples” directary inside the Multisir main direckary,

MNOTE: This software requires a Release Code ko be inserted within 15 davs of
installation,

To obtain the Release Code, you should conkact Electronics Warkbench ar waour lacal
distributar,

Chon OK dé Ché"p nhﬁn_ Hf)p th()ai ‘Web: v, electronicsworkbench, com (preferred method)
. N z Cn o . : Phone: 1-800-203-8007 {Morth America Only)
information xuat hién, tiép tuc chon OK.
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P Release - Notepad

File Edit Format Wiew Help

2.1 changes in user interface

- Placing a comﬁonent on the workspace is done by fir:
component then placing instead of E'Iac"lng then set

- The component database shows parts that really exist
purchased. In previous wersions, most components
designed primarily for simulation. Many of these
only components are still available and are color:

- For digital simulation, a wCC and wGND (from the Sou
be present on the workspace, but not necessarily
circuit.

- & Tist of recently used files and projects appears -

- The Favorites Bin has been replaced by the User Lew:
import the contents of the Favorites Bin, place tt

- The sinusoidal voltage source is now in volts peak,
conversion is done automatically when a file from
version is imported.

- The sguare wave source has been corrected so it ds t
an AC source for ac analysis.

- The "Paste as subcircuit Macro' command is differem
versions' "Create subcircuit” command: it pastes 1
of the clipboard, not of the selection.

v

< b4

Va chiing ta da setup xong chuong trinh
MultiSim 6.20. Tuy nhi€n chuong trinh nay ching ta chua sir dung duoc, mudn sir dung ching ta
coOn phai trai qua mét s6 bude bén dudi.

Setup Complete

Setup has finished installing Multizim an pour computer

Chua lam gi
dwoc hét ma
sao kho khan
qua vay ?!?!

Click. Finish to complete Setup.

Chung ta thtr m¢ MultiSim 1én vao
Start/programs/multisim 6/multisim

Tran Hitu Danh Trang 5
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Set Program Access and Defaults

windows Catalog

windows Update

T OFfice Document

Open Office Document
WinZip

Unused Desktop Shortcuts
Free Aol & Unlimited Inkernet
Launch Reallne Player

i@ Accessaries
) Microsoft Yisual Studia 6.0
Documents * [i Orcad Family Release 9.2 ! ’
Settings '
IFR) MATLAE 7.0 Microsoft:
Search @ PoFzword vi.4 WI ndows

) | Y Component Help Professional
elp and Support CQ Help

=im

|
Run... i d
£ m Location: C:4Mulkisin

Log OFff ongdanh. ..

Shut Dowen, ..

H.,,i Windows XP Professional

21 - Paink 215 - ", 10:10 AM

Chung ta thdy mot giao dién xuat hién bén dudi. Do chiing ta chua Crack nén ta thiy “You
have 0 days left”. B¢ sir dung dugc, chung ta nén lam theo cac budce sau:

m l | |t I SI M ou have 0 days left

ic Capture, Simudation & Progamimable Logic | Wergion B.20 Personal
The purchaser is responsible for any copy of this softwere found in Serial Mumber
iolat f tha licensa ¢ et
iinanlitiiiniaininis: Sanca |PE-5501-04510-0045-25638
Linauthorized dumication or distribution of this softwars i H
apoiication, or any partion of it is ilagal RS
and will ba prosecuted to the ful exdent of the B, 18?454-95?90

Felease Code

I =) |
@ E lectronics | Getting a release code ]
WORKBENCH Skin J

O 1880, 19921200 Inferactve Image Technologies, All rights resensed

Chuing ta ghi lai Serial Number va Signature trong hinh trén vao gidy, sau d6 chon Skip dé
bo qua chu’ong trinh ing dung nay. Tiép theo R MultiSim 6.01 KeyGenerator by Raistlinmage [EVC] X

chung ta tién hanh chay file crack trong dia CD-
ROM Serial Number: ]

MultiSim KeyGen/ i Sighature: ] Ahout...
MultiSim KeyGenerator d€ tim ra Release Code. S 6|

DPé Crack chuong trinh nay ching ta lam
nhu sau:

Tran Hitu Danh Trang 6
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1. Budc thir nhét: Chon file MultiSim KeyGen.exe trén dia CD-ROM, sau d6 cho chay file
nay dé lay Code (code nay ching ta da bo qua trong lic setup chuong trinh - do ching ta
chua biét code nay 1a gi).

PE-5501-04510-0045-25698 | XI

S erial Mumber: I —

Ahout...

67464—95790

E xit

[ s |
[ E

eleaze Code: I

Lay serial number trong file readme.txt hodc lay serial number va Signature trong giao dién
cua MultiSim dé ghi vao KeyGenerator, sau d6 nhap chudt Generate dé tao ra Replease Code.

R MultiSim 6.01 KeyGenerator by Raistlinmage [EVC] @

Ta s& liy dugc Replease Code

14:313645180659. Serial Mumber: |F'E-55IJ1 0451 0-0045- 25659
Signature: 18?454-95?% Abaut..
Rielesse Code: |313645180853 Esit

2. Budc thiwr hai:
Sau d6 ta ldy Replease Code nay dé Crack MultiSim. Cach Crack dugc thyc hién nhu sau:
Mé MultiSim tir menu Start cia Window dé chay hay tir Icon trén desktop ciia man hinh, ta thay
mot giao dién nhu sau xuat hién

3 :
m l | |~t I SI M You have 0 days left
R Schematic Capture, Sir il

tion & Progamimabile Logi |Version .20 Perzonal

The purchaser is responsitle for any copy of this software found in Serial Mumber

wiolation of the icense agreement |PE-5501 “014510-0045-25698

Unauthorzed dugication or distritaution of this software Si "
apciication, or any portion of it is ilkagal i
ard will ba prosecuted to the ful exdent of (he lEw. |8?454-95?90

Release Code

- _ T T
@ | Ie’ctronlcs | Getting a release code I
WORKBENCH Skin J

2 1939, 1992-1228 Interacthe Image Techrologies, All rights resenved

Sau d6 nhdp chudt vao nit Getting a release code dé téin hanh ghi Replease code
12:313645180659 vao Release Code.

Sau khi ta nhap code vao Release Code ta tiép tuc nhip chudt vao Register release code dé
crack.
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b ultizim must be registered within 14 days of the inztallation in order to enable continued use.
There is a number of methods to register:

You have 0 days left
1]'w'eb registration at v, electronicawarkbench. com iz the prefened method

2] Morth American customers can register by calling 1-800-263-5552

| YWersion 6. 20 Perzonal

3] Intermational custormers who do not have access to the Web should contact their local distibutaor for registration

azzistance. Serial Mumber

| PE-55001-04510-0045-2569%
Signature
|57464-95750

Feleaze Code

[3136 - |4518 - |OB59

| Fegister release code |

Skip |

Sau d6 ta c6 thé vao MultiSim dé vé mach mo phong va ta sé thdy giao dién thiét ké cua
MultiSim nhu sau:

multiSIM - Circuit1

File Edit Wiew Simulate Transfer Tools ‘Window Help

D[] %2 82| K& &

| | |E|ﬂ|ﬁ>| [In Use List R

k- Circuitd

Cac dung cu do -

2K cong cu quan sat
o Thuw vién
== | l kinh ki¢n

T
il | \ Giao dién thiét ké
e mach dién mo

phong

Heady Temp: 27

Good Luck!
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Cach cai dat OrCAD 9.2

Pé setup OrCad 9.2 chung ta hiy 1am theo cac budc sau day:

Chon file setup.exe tir dia CD-ROM,
double click vao va thay nhu hinh bén dudi.

Doi vai gidy chung ta s& thiy hop
thoai méi xuat hién nhu hinh bén duéi, day
chi la 101 canh bao khuyén chung ta nén exit
céc phan mém diét virus dang chay hay

dang & ché 6 Enable Auto — Protect, néu
chung ta khong thuc hién dung nhu 161 canh
bao thi trong khi setup chuong trinh OrCad
c6 thé xay ra 16i khéng mong mudn. Click
vao OK dé thuc hién tiép tuc cong viéc
setup.

e adviss you to tum of any virus detaction programs whis running
T\ wead to turn off detecti il
this installation. Antivirus programs can cause this instalation ko Fail,

Chon Next dé tiép tuc

Welcome Software License Agreement

[ ‘Welcome to the Orcad Family Release 9.2 Setup Please read the following License Agreement. Press the PAGE DOWHN key to see
program. This program will install Orcad Family the rest af the agreement.
Felease 9.2 products on your computer.

[CADENCE DESIGN SYSTEMS, INC. ~
: ; : SOFTAWARE LICEMSE AGREEMENT

It iz strongly recommended that pou exit all Windows programs 2
before running this Setup program. THIS SOFTWARE LICEMSE AGREEMENT ["AGREEMENT"| S & LEGAL DOCUMENT

. . BETWEEN 'vOU AND CADENCE DESIGN SYSTEMS, INC. ["CADEMCE"). PLEASE
Click Cancel to quit Setup and then close any programs you READ THIS AGREEMENT CAREFULLY BEFORE INSTALLING YOUR CADENCE

have running. Click Next to continue with the Setup program. SOFTWARE ["SOFTWARE"). BY USING THE SOFTWARE, %YOU (EITHER AN
INDIVIDUAL OR A BUSINESS ENTITY) AGREE TO BE BOUND BY THE TERMS OF
THIS AGREEMENT. IFOU DO NOT 'Wi&NT TO BE BOUND BY THE TERMS OF
THIS AGREEMENT, CADENCE |5 UNWILLING TO LICENSE THE SOFTWARE TO

o U R s e 0U, IN WHICH EVENT YOU MUST PROMPTLY RETURN THE SOFTWARE AND
: ALL ACCOMPANYING ITEMS (INCLUDING MANUALS, BINDERS OR OTHER
. I . CONTAINERS AND ANY OTHER PRINTED MATERIALS)WITHIN 30 D&YS. BY
Clanlthoiked teprodictiogios dnRion bt fofon g iy ELICKING "' BELOW AND BY USING THE SOFTWARE, YOU ACKNOWLEDGE
portion of it, may rezult in severe civil and criminal penalties, and i b

will be prosecuted to the masimum extent possible under law.
A R Do you accept all the items of the preceding Licenze Agreement? If you chooze Mo,

Setup will close. Y'ou rmust accept thiz agreement to continue.

Cancel < Back Yes No

Néu str dung cho Personal Computer thi chon 1 Stadalone Licensing va nguoc lai.
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Chon Next dé tiép tuc béanh Key Code vao va chon Next ‘
Panh Authorization Code va chon Next bién

Key Codes

Authorization Codes &|

Enter the K.ey Codes for the praducts you have purchased in

the: edit box below [one code per line]. Setup requires Authorization Codes for the following producty:

Capture
Capture CIS
Layout

17 con

Layout Eng Ed
FSpice

/.4
A
Ertter the Authorization Codes; S O 1

It you do nat have Authorizati
button to get wour Authorization

ERRRRRRRRERERERRA]

El llllﬁ/lllllllll E

Press F1 far Help.

Get Authorization Codes < Back Mext > | Cancel ]

F— - So o oo
o —o oo

P e e TG mm TR

Press F1 for Help.

< Back | Mest > | Canhcel ‘ |

Chon Yes dé tiép tuc Ch

User Information el Setup Types

Please enter your name and the na USE r |I‘Ifﬂ rmﬂtlﬂ n ( Chaoaose the setup type and the destination directary.
g Important notes for users of Cadence Allegro or SPECCTRA
products: The preferred folder to install your Drcad Release 9.2
; software iz \Cadence if you intend to share design data with
You have I:lrl:l"\"lded L Cadence Allegro or SPECCTRA products on this spstem,
3 Prezz F1 for more detail
Marne:
N ame: Pragram will be installed with the mast commeon
LCompany:  |CIT options. Recommended for most ugers.
Compary:

£ Custom *Y'ou may choose the options you want ta install.
Fecommended for advanced users.

Destination Folder

C:AProgram Files\Orcad Browse...

i AlE] < Back I Mext > | Cancel ]
< Back
[FEeT ]

|2 thiz reqgiztratian inf

Néu chiing ta chon Typical thi ching ta xem nhu setup cac thanh phén chung cua OrCad, tuy
nhién chung ta c¢6 thé chon Custom dé setup vira du cac tmg dung can dung (d1eu nay sé& lam it tén
kém dung luong dia ciing nhu bd nhd), bén canh d6 chung ta ciing c6 thé thay dbi dudng dan hoic
Destination Folder

A A A A
Chon Next de¢ ti€p tuc Chon Next de¢ tiép tuc
Select Program Folder [Z| Start Copying Files _

Setup will add program icons to the Program Folder listed below. Setup haz enough information to start copying the program files,
“You may type a new folder name, or gelect one from the existing If wou want to review or change any seftings, click Back. If vou
Falders list. Click Nest to continue. are zatizfied with the settings, click Mest to begin copying files.
Program Falders: Current Settings:

Orcad Famils B . b

= - Products ta install:
S : Capture
Ezisting Folders: Capture 015
3 Layout Flus

Administrative Tools =3 Lawout

Download Accelerator Layout Eng Ed

Games = PSpice &/0 —
KAPLAM PSpice

K-Lite Codec Pack F'Sp!c:e A.v‘D! Basics

LACWIET mid2002 PSpice Optimizer

MATLAE 7.0 — Documents A
MCS Electronics B

< Back ] Mest » I Cancel ] < Back Cancel
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Chon Yes dé tiép tuc

7 Orcad Family Reloase 9.2 Selup [= I3 L uriily Ral | Sl A =13

Reghter your software todsy and
Register your ©  jet the Cadence PCB Systems Oivision
software i

The folowns fie Lypes are o
‘you e st
i, i, o, sch, chm, st o, dat, ret, out, s

Thess F g mind b

rutalled products,

W] yous e b rvesrice the curtenk seittings?

orcad

T v i

Cadence Product Flde Transles
£ \progam Mes\sread\caphan Moy \inedivanecaner o
N EE3

Sau khi chon Yes thi mot thong bao yéu ciu setup Adobe Acrobat version 4.05 dé c6 thé doc
dugc cac file Acrobat sau khi setup OrCad sinh ra. Néu may ching ta da ¢ setup Acrobat véi
version m&i hon hodc chiing ta khéng qua tim dén van dé nay thi chiing ta khong can phai setup.
Dé bo qua khong setup Acrobat, chung ta dong thong bao d6 lai, néu chon OK c6 nghia 1a chon
setup Acrobat. Vf cudi cing 13 chiing ta di setup xong OrCad 9.2.

Pé str dung duoc phan mém nay ching ta phai Crack, diéu nay thi rat don gian hon nhiéu so
v6i OrCad 9.1, Chiing ta hay tién hanh tuan tu theo cac budc bén dudi

Chon Finish dé hoan thanh

T

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

Acrobat Reader Installation Instructions

G e Acchat Beadar i pacesscyf v the cries sl o vttt W Launch the intermet browser to view the Release Notes:

1 s e b
0| Ackabely

11 s b s of Acrohak imballed, please bo sae Lo srview o

L o may harvg on the upgrede pracess.
Mot ko NT users: Yersion 4,05 & not have the search capabiity, ploase make e
wou iratel version 4,050 I you went the search capability.

[Shortcuts have been added to your 'Start’ men)

Click Finizh to complete Setup.

| Finizh |

v' Chon file crack PDXOrcad.exe trong dia CD-ROM d¢é crack chuong trinh
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v' Chon Directory chira thu muc OrCad trong 6 dia cimg sau d6 chon Apply

Bl Edit “iew Favortes Tools Help a';'

Qﬁack b 7 :?

Address | @l Fy

Folders v

P Search I

File and Folder Tasks ' # Adobe

@ﬂ Rename this Folder
iy Move this folder
D Copy this folder

@ Publish this Folder to
the Web

il Share: this folder

Autarun

T

Size: 127 KB
' | Files: PDXOrCAD.exe, install.nfo

Document

() E-mail this folder's files
¢ Delats this foldsr

Dther Places

J
>
-
-

] ~
o My Computer
222 " v

B R

B[=1ET)

o E -
BT 'y B oA ) E L L L i

I OrCAD 9.2

Crirect

--- Welcome to a new release from PARAD O

Be zure vour programm iz nok running at the moment.

If the path above iz filled and it's pour carrect Installpath
then just press YApply' to patch the program.

othernwize show me the the corect path before.

Select Directory

E‘ |:|." Select
[= Program Files
Cancel
£ Capture
£ Document
£ Layout

(£ Layout_Eng_Ed
3 Lawout_Plus
£ PSpice

=30

I OrCAD v9.2

S . Frogram FilezhOrcadh,

--- Welcome to a new releaze from PARADDN ---

Be sure your programm iz not running at the moment.

If the path abowve iz filled and it's vour comect Installpath
then juzt preze YAppl' to patch the program,

othernwize show me the the comrect path before.

Khi chung ta chon Directory diing
v6i thu muc chiing ta da cai dat
OrCad thi sau khi chiing ta chon
Apply xong s& xut hién cau thong
bao “Fixed Patch Finish — Success:
All patches applied” nhu hinh bén
la chung ta da setup thanh cong
chuong trinh OrCad 9.2.

1M OrCAD v9.2

C:“Program Filez\Orcadh m

Fixed Patch finizhed - Success: All patches applied!
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Chuwong 2: MultiSim 6.20 va Ung Dung Vao Trong Mé Phéng Mach Pién

Chwong 2: MULTISIM 6.20 VA UNG DUNG
VAO MO PHONG MACH PIEN

Muc tiéu can dat dworc:

MultiSim 6.20 va tmg dung vao m6 phong mach dién. Gidi thiéu tong quan cho
sinh vién vé phan mém MultiSim va huéng dan cho sinh vién v& cac mach dién ung
dé md phdéng va céach st dung cac cong cu ho trg Instruments cia MultiSim.
Kién thirc co ban:
Sinh vién phai c6 kién thtrc vé cac mén chuyén nganh nhu sau:
-Ky Thuat xung
Ky thuat s6
-Ly thuyét mach
-Link kién dién tir
-Mach dién tur (1 +2) i
-K¥ thuat vi xur Iy va diéu khién .
1. Co kién thirc co ban vé tin hoc, dac biét 1a hé di€u hanh Windows
Tai liéu tham khao:
[1] Nguyén Minh Luan, Nguyén Trung Lap — Gido trinh Thyc tap Ky Thuat S6 —
Khoa Cong Nghé Théng Tin va Truyén Thong — Pai hoc Can Tho — 2003

[2] Tgan Hiru Danh — Bai Giang OrCAD 9.2 — Khoa Cong Ngh¢ Thong Tin va
Truyén Thong — Pai hoc Can Tho — 2003

[3] Tyén Hiru Danh — Bai Giang MultiSim 6.20 — Khoa Coéng Ngh¢ Thong Tin va
Truyén Thong — Pai hoc Can Tho — 2003

NOi dung chinh:
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Chuwong 2: MultiSim 6.20 va Ung Dung Vao Trong Mé Phéng Mach Pién

I) Gidi thi¢u giao dién MultiSim

I.1. Céc phan tir co ban

Giao dién nguoi st dung cua MultiSim bao gom cac phan tir co ban sau:

%= multiSIM - [Circuit1]

jewe  Simulabe  Transferp Tools  window Help =l 4
2] &l \&lal EaEzl [=lolsls] e

Thiét ké mé phéng

Thanh cong
cu hé thong
Switch M6

Phéng

Cira so0 lam
viéc cua
MultiSim
.

Luwa chon co :
S6’ dﬁ’ liéu Instruments

— N ¢
— Thanh 2
£ trang thai |

Temp: 27

< Menu: gdm céc cir s6 tmg dung, & d6 ban c6 thé tim thay cac 1énh cua tat ca cac
ham
< Thanh cong cu hé thong (System toolbar): c6 cac nut thuc hién cac chirc ning
chung nhu tao mét mach dién mo phong méi, mé mot mach dién mé phong da tao
trude do co trén dia ...
Thanh thiét k& mo phong (MultiSim Design Bar): la m6t phan tich hop cia MultiSim, chi tiét duogc
giai thich r6 hon ¢ phan bén dudi.
< “In Use” list liét ké tt ca cac linh kién duoc st dung trong mach hién tai, diéu nay
gitip chung ta c6 thé dé dang str dung lai cc linh kién.
% Cac linh kién mau (Component toolbar) gém cic miu linh kién, ta c6 thé mé
cac nut dé 1ay cac linh kién cung ho duoc liét ké trong bang.

Tran Hiru Danh Trang 15




Chuwong 2: MultiSim 6.20 va Ung Dung Vao Trong Mé Phéng Mach Pién

% Cutra sO lam viéc hay ctra s0 thiét ké' (Circuit windows) noi dat cac linh kién
ctia mach thiét ké.

< Thanh trang thai (Status line) hién thi trang thai hoat dong ctia mach va mo ta
linh kién ma con trd chi dén.

1.2. Thanh thiét ké (Multisim Design Bar)

Thanh thiét ké 14 phan trung tdm cua Multisim, né cho phép ta dé dang tham nhap
vao cac ham phuec tap dugc cung cap bdi chuong trinh.

o ,

ﬂl Nut Corpponent D,esig’n Bar dugc chon mac nhién, dung dé chon céc linh kién
dat vao ctra s6 mach thict ké.

ﬂ Nut Component Editing Design Bar cho phép chung ta dinh nghia cac linh
kién trong Multisim hoac thém vao cac phan tir.

=] ,

_Jl Nut Instrument Design Bar dung dé dua vao mach mo phong cac may do va ta
c6 thé xem cac két qua mo phong trén ching.

= . .

_JI Nut Simulate Design Bar cho phép bat dau, két thic va tam ding viéc md
phong.

|_| Nut Analysis Design Bar chon cac cong cu phan tich mach.

|ﬁ| Nut Postprocessor Design Bar dung thuc hién cac tinh téan xa hon dya trén
cac két qua ctuia qua trinh mo phéng.

Iﬁl Nuat VHDL/Verilog HDL Design Bar cho phép lam viéc vé61 m6 hinh VHDL
(Khong c6 trén tat ca cac version).

=1 Nut Reports Design Bar dung dé in cac bao cao vé mach dién dang mé phong
(gia thanh linh kién, danh sach cac phan ti, chi tiét vé cac linh kién.

Iﬁl Nt Transfer Design Bar dung dé giao tiép va xuét ra cac chuong trinh khac, nhu
Ultiboar, cting nhu tir Electronics Workbench. Chung ta ciing c6 thé xuat cac két qua
mo phong dén cac chuong trinh nhu MathCAD va Excel.

I1. Picu chinh giao dién ciia MultiSim

Chung ta c6 thé diéu chinh bat cir cac tuy chon cia giao dién Multisim bao gdm cac
thanh cong cu, mau trén mach mé phong, kich thude gidy, hé sé phong dai, thoi gian ghi tu
dong, tap ky hiéu (dang ANSI hodc DIN) va cai dat may in. Ta cé thé dat tuy chon va cac
tuy chon nay dugc ghi lai cho tirng mach riéng 1¢, chang han nhu mau cta mach nay khac
v6i mach kia. Ta ciing c6 thé co quyén dat cac phan tor mot cach riéng biét ( vi du nhu thay
d6i mau ca linh kién tir d6 sang cam).

Pé thay d6i mach hién tai, ta click chudt phai trén cta s6 mach dién va chon muc nao
can thay d6i tir menu kéo xudng.

Tran Hitu Danh Trang 16



Chuwong 2: MultiSim 6.20 va Ung Dung Vao Trong Mé Phéng Mach Pién

I1.1. Piéu khién viéc hién thi mach hién hanh

Ta c6 thé diéu khién cach hién thi mach va cac phan tir xuat hién trén man hinh.
Dé diéu khién hién thi mach hién hanh click chudt phai trén ctra s6 mach va chon tir
menu kéo xubng nhiing chi tiét sau:
% Grid Visible (click dé tat hodc mo)
% Show Title Block and Border (click dé tit hodc md).
» Color
% Show hién thi cac chi tiét cua linh kién, vi du nhu hién thi nhén, tén cua nut, gia tri cua
linh kién ...

R

D

X3

I1.2. Cai dat mac nhién cho nguoi sir dung

Ta c6 thé dit ciu hinh mic nhién dé hién thi cira s6 mach mé phong theo ¥ mudn ...
bé dat cau hinh mac nhién cua nguoi st dung ta chon Edit/User Preferences. Man
hinh User Preference c6 dang Hinh II.1:

zar Prefosences

Trong ctra s6 nay, chon phim mong mudn, | e | Wakssece |esireras | Fivkpage s |
Chang han, dé dat nhan va mau duoc sur dung e
click Circuit tab. Pé dinh nghia luéi, vién gidy :
va tén khdi duge hién thi click Workspace tab.
Chu ¥ chung ta s& khong thdy két qua cua su lua
chon nay cho dén khi ban tao mot file mach
moi.

B Bhaw gid
F Shom page boand:
R Show illa block:

- Crelaul shiesd =2

Dl e | Heigrt =
I1.3. Cic tuy chon khac L i
Ta ciing c6 thé dat giao dién bang cach :
L2 o~ / K 5 f . - Drilaut zoom kel
biéu dién hodc dau, di chuyén dén mot vi tri : P
moi. —a d BRI
System toolbar
Zoom toolbar ] e | heb !
Design Bar
“in use” list Hinh II.1

Database selector

Nhing thay d6i nay tac dong 1én tat ca cic mach ta dang 1am viéc. Su di chuyén hay
stra d6i kich thudc cac phan tir s& trd lai vi tri va kich thudc ban dau khi ta mé mot mach
moi.

Cubi cung, ta co thé st dung menu View dé hién thi hodc diu céc phﬁn tir khac nhau
trén giao di¢n.

III. Thiét ké mach mé phéng

Trong phan nay mo ta cach dat va noi cac phan tr trong mach mé phdong. Budc dau
tién la chon cac linh kién ma ta st dung, dat chung vao ctra s6 mach thiét ké & nhiing vi tri
va hudng mong muon, noi day chung lai véi nhau, va chuan bi nhitng thir khac cho viéc
thict ke.
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Chuwong 2: MultiSim 6.20 va Ung Dung Vao Trong Mé Phéng Mach Pién

Pé don gian, ta s& thiét ké mach Schmitt Trigger don gian. Sau khi thuc hién xong
cac buoc ta s€ co mach dién nhu Hinh I1.2

I11.1. Tao tap tin mach mé6 phong

Dé thiét ké mot mach dién mo phong, ta chay chuong trinh Multisim (click double
click chudt vao biéu tugng Multisim trén desktop ciia man hinh window hay vao Menu
Start). Multisim s€ tu dong mé& mdt file mach trong dé ta thiét ké. Cura s6 mach thiét ké s€

W1 HSC,
e ; . [
1 § 3
10kohm ¢ 81
o 4 WL
L RST:
7 e |52
it . out
oS -
cz = | THR
Y z] "
I = - 1 it . R3
2.0uF : :
Cad : édkc\hm
S RZ ¢ 5 i GHNO
Roly=s A.0kehm -10RF A
TR A kHe i o
™ - 0 0 i

Hinh I1.2

c6 mau, kich thudc va cac tuy chon hién thi dua sy trén cai dat user preference cua lan
trude d6. Ta cod thé thay doi cac tuy chon nay cho thich hop bang ciach vao menu kéo
xuong nhu dugce mo ta & phan trude

I11.2. Dat cac linh kién vao mach

@ Bay gid ta di sin sang dat cac linh kién vao mach thiét ké. Multisim cung cép
cho ta 3 16p co s& dir li¢u cua cac linh kién (‘Multisim master’, ‘user’, va & mot vai version
1a ‘corporate libray’). Véi muc dich huéng dan sir dung, chung ta ch1 quan tim dén 16p
‘multisim’ 14 16p cac linh kién di cing véi Multisim. Mudn rd hon ta c6 thé tham khao
Multisim User Guide.

I11.2.1. Thanh cong cu linh kién

‘D' I3 14
*"_BI Maic nhién ta c6 thé thay thanh cong cu (Component Design Bar) & giao dién
cua Multisim. Néu khong thay, click vao nut Component tir Design Bar.

Tran Hiru Danh Trang 18



Chuwong 2: MultiSim 6.20 va Ung Dung Vao Trong Mé Phéng Mach Pién

Céac linh kién ta can st dung dé thiét ké duoc phan loai trong cac nhom logic dac
trung cho tinh chat cta loai linh ki¢n, m6i nhém dugc ky hi€u bdi mot nit trén thanh linh
kién. Khi ta click vao cac nat nay, ho cac linh kién s€ xuat hién dé ta chon nhu Hinh I1.3.

| e

Hinh I1.3 |® o ZNE & &S ]
ﬁ@@@@@%ﬁ@@@@%*

Chu y: Néu ta click chudt vao nit linh kién, nhém cac linh kién nay s¢ hién thi va gitr
& d6 cho dén khi ta dong lai. Trong khi nhom cac linh kién duoc hién thi ta c6 thé di
chuyén n6 dén bat noi dau trén man hinh bang cach click va giit trén dau thanh va kéo dén
v1 tri m&i cho tién str dung.

I11.2.2. Pit linh kién dau tién

Phan nay giai thich cach dit linh kién bang thanh linh kién. Mic khac ta c6 thé sir
dung menu Edit/Place Component khi chiing ta khong chac chan n6 nam & khay linh
kién nao.

I11.2.2.1. Pit linh Kkién diu tién
Bwéc 1: dit ngudn pin (ngudn pin 12Volt)

% Click vao khay linh kién chtra ngudn. Mot nhom cic ngudn xuét hién nhu Hinh IL.4

Chu ¥: Di chuyén con tré trén khay linh kién dé

xem tén ctia né. mi
| Click chudt vao nit DC Voltage Source. Con tro s& v
thay doi biéu tuong dé chi ra phan tu vira duoc chon da v | T

san sang dé dat vao trong ctra s6 v€ mach mé phong glong Hinh 11.4
Hinh IL.5.

A ghost image of the com-

ponent appears an the cir -___,..--'"'_II%I:I

|«;‘*;§|m|4$ |4’§ﬂu||} ‘ ‘
sl G

el@leH

cuit window showing you T
exactly where the compo- . =
nent will be placed. Hinh I1.5 I +
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Chuwong 2: MultiSim 6.20 va Ung Dung Vao Trong Mé Phéng Mach Pién

% Di chuyén dén gbc trén bén trai cua cura s6 mach thiét ké, noi ta muon dat nguon.

Budc 2: Thay d6i gia tri ctia ngudn pin
Maic nhién, nguon Pin 1a 12V, tuy theo mach dién thiét ké can cac ngudn khéac nhau,

ta co thé dé dang thay ddi gia tri ndy.

Click chudt vao noi ta can dat bo

C

Label ] Display % alue l.&nal_l,lsis Setup] Fauilt ]
Woltage [¥] | i . .
[ Tolerance : Hinh IL.6 W
= &v
— -
nguon s& xuat hién nhu Hinh IL6.
Hinh I1.7
Chu y: Cac ky tu mo6 ta linh kién
xuat hi¢n kem theo. Ta c6 thé dau ching
bang tuy chon Show tir menu kéo xubng
khi click phim phai chudt vao man hinh
Feplace | Ok | Cancel | Info | Help | thiét ke.

% Click double click vao pin. Man hinh hién thi cac tinh chét cta pin xuét hién, voi

phim Value c6 dang Hinh I1.7.

Chu ¥: Dé biét thém chi tiét vé cac phim nay ta tham khao & Multisim User Guide.

I11.2.2.2. Pit phan tir ké tiép

Bude 1: dat dién tré dau tién

Click con tré vao nut khay linh kién Basic, ta click dién tr¢ (Resistor) khi nhém cac linh

kién xuét hién. Man hinh hién thi cac
loai dién tré xuat hién nhu Hinh
I1.8

Man hinh nay hién thi boi vi
nhom cac dién tro chon c6 chira
nhiéu cac linh kién thuc, cac linh
kién ma ta c6 thé mua duge. N6
hién thi tat ca cac dién tro c6 thé co
tr cdp co so dit litu “Multisim
master”.

Chu y: Browser khong xuat
hién nhu khi ta chon pin & budc
trede, boi vi ngudn thé DC 1a linh
kién ao (ta co thé dat mot gia tri bat

Component Browser @
Database Mame: | by IiSiM Master ~
Compaonent Family: |F|ES|STDF| ﬂ Symbol [&MS)
Component: 1.5ohm ur
1
Manufacturer: Generic Hlnh II.8 et A o
Part?
Model Level La
Loc?
Footprint: RES0.5
Select Component:
Component Lizt: b anufacturer List: todel Lewel - [0 List:
”~
0 Lizt Report...
Detail Report...
bt
Maodel Data:
Help oK Edi. | Cancel |
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ky), vi thé khong can phai chon tur Browser.
% Kéo chudt vao thanh cudn cia Component List dé tim dién trs 1.0 kohm.
Chu y: Pé thuc hién nhanh hon thay vi phai kéo ré chudt, ta co thé danh vao tén cua linh kién.
¢ Chon dién tro 1.0 kohm va click OK hodc click double click trén gia tri linh kién.
Con tro s& xuat hién & cira sb thiét ké véi bong cua di¢n tro.
Di chuyén dién tré dén néi can dat va click chudt.
Chu ¥ rang mau ky hiéu dién tré khac v6i ngudn pin gitp ta phan biét linh kién thuc.
Budrc 2: Xoay dién tré
Pé thuan tién trong viéc ndi day ta can xoay dién tro véi chiéu
thich hop.
Click nut phai chudt trén dién trd. Menu kéo 1én xuat hién.
% Chon 90 CounterCW tir menu. Ta c6 két qua nhu hinh bén
Néu mudn ta c6 thé di chuyén nhin bing cach click giit va kéo né dén vi tri
thich hop, hoic ta c6 thé sir dung cac phim miii tén trén ban phim dé di chuyén nhén trén timg 6
luoi.

Bwoéc 3: Thém vao cac dién tré khac

Thém vao dién tr¢ 30 kohm nhu cach trén, ta ch y dién tr¢ nay c6 ky hi¢u nhan dang 1a “R3” dé
chi ra dién tré thir ba duoc dat.
Tiép tuc dit dién trd va cac tu dién khac va quay no.
Bay gio ta nhin vao myc “In Use” no s¢€ liét ké tat ca cac linh kién ta da sir dung. Vi
vay ta c6 thé st dung lai cac linh kién nay bang cach click chudt vao né.
Ta c6 mach nhu Hinh I1.9

“= multiSIM - [SCHMITGR]
Be Fle Edit view Simulate Transfer Tools ‘Window Help - 5 X

D||m| &[] 82| &l [mLRE |=o=] ] | =1|em
1 | 2 | 3 | 4 E)'SESETTAGE_SDUHCE & | 7l
GROUND

10nF

A0kohm

2. 0uF
AC_VOLTAGE_SOURCE
LMESSCH

R1
1.0kahrm

cz

bl

2.0uF

TRI RE
LSS5 CH =

CON

20kahm

a @
o mmlq =

]

=

=]

Rz
1.0keohrm

10nF | 1

'II_D—| }_u-
s

aooe] | [

Hinh I1.9 —
" D EEEEEEERE

2 oo

|
[ [

aoa 000
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Budrc 4: Ghi lai sy thay doi

Dé ghi lai sy thay doi cling nhu tap tin dang sir dung, ta chon File/Save As .
I11.2.3. Pit cac phan tir khac

Ta tiép tuc dat cac linh kién khac
Oscilloscope tir nhém Instrument
IC555 tir thu vién linh kién trong nhoém MIXED.

Cac tu 10nF, 2pF tr thu vién linh kién trong nhém Basic.

Mass dung cho céc linh kién nhu ty, IC, ...

Mot ngudn xoay chiéu dang hinh Sin ¢6 bién d6 12 Volt/1Khz tir thu vién linh kién trong trong
nhém VCC.

Chu y: O mach chira linh kién sé phai c6 ngudn VCC va mot mass s6 dit trong cira
s6 mach thiét ké. Multisim s& st dung hai linh kién nay dé tao ngudn cung cap cho céc linh
kién so.

Sau khi 13y cac linh kién ta ¢6 mach nhu Hinh I1.10

R1
1.0k 8
Okohm LA
o VLG

4
= —1 RST
7 3
1 ols auT —
cz = THR
+ % pall
—I 5 e LKSS5CH B2
20uf
— [ &HN 30kohm
Rz L CA G|ND
1 .0kohim 10nF 1
= :
-+
b
L= L
sk Hinh I1.10

Chu ¥: Ping quén save lai sy thay doi bang File/Save hay dung t6 hop phim Ctrl+S

I11.3. Thay doi nhan va mau cua cac linh kién va cac nut

Pé thay d6i nhan cta bat ky linh kién cho riéng minh ta thuc hién nhu sau:
Click double click trén linh kién. Man hinh dac tinh cta linh kién xuat hi¢n.
Click chudt vao 16p Label va nhdp vao hay dinh nghia

7 |
nhan (nhan duoc nhdp vao la cdc ky tw va sé, khong c6 g Hinh 1111
ky tu dac biét hay khoang trong). R1 |
Dé xoa sy thay doi nay, click Cancel. 1.0kohm ¢ Cut Corl+2
u Copy Ckrl4+iC

Dé d6i mau click phim phai chudt trén linh kién

£ s _ 3 \ \ Flip Horizonkal — Alk-+x
muon doi va chon Color tir menu Pop up nhu Hinh

Flip Wertical A+
90 Clockwise  Chrl+R

= a0 CounkerCW  Shift+CErl+HR
Tran Hiru Danh i
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II.11. Chon mau mong mudn tr man hinh hién ra cho chung ta lya chon tuy thich

I11.4. Noi dy céc linh kién

Tét ca cac chan linh kién déu c6 ndi dén chan cac linh kién khac. Trong Multisim,
ching ta c6 thé chon cach ndi day tu dong hay bang tay. Noi day tuy dong nghia 1a
Multisim ty dong di day va ndi béng duong dan tot nhét giira cac chan ma ta da chon. Nbi
day bang tay c6 nghia 13 ta diéu khién duong din day ndi trén mach dién. Ching ta c6 thé
két hop ca hai phuong phap trong viéc di day, vi du bt dau ndi day bang tay va dé cho
Multisim tu ndi ndi phan con lai.

I11.4.1. Noi day tw dong

Chung ta bat ddu nbi dé lién két cac thanh phan cua linh kién lai voi nhau thanh mot
mach kin. Cong viéc nay rat don gian, chiing ta chi can Click chudt vao chan cua linh kién
va gitr chudt roi kéo ré chudt di dén diém chan linh kién can lién kiét va cr thé chung ta lan
luot ndi cac diém lai voi nhau cho hét va thanh mot mach dién hoan chinh cdn mo phong.

Va mot didu dang néi ¢ day 1a ching ta co thé thay d6i mau sic cia cac dudng day
nbi vao cac thanh phan linh kién khac nhau nham phan biét cac duong cit giao nhau ciing
nhu mau sic cta tin hiéu ngd vao ngd ra hién thi 1én cac thiét bi quan sat nhu Oscilloscope,
Multimeter, LogicAnalyzer... dé cho chung ta d& quan sat va phan biét chiing.

Chu y: Mic nhién day ndi c6 mau do, ta ciing c6 thé doi mau day gidng nhu d6i mau
linh kién.

Pé x6a mot day, ta click chudt phai vao n6 va chon Delete tr menu kéo 1én, hoac
chon nd r6i 4n phim DELETE.

I11.4.2. N§i day bing tay:

Multisim khong cho ta nbi 2 ddy vao mot chan dé tranh 13i co thé xay ra. Vi vay
chung ta can phai bt dau khong phai tir chan 2 hodc 6 cua Ul nhung tu day ndi giita
chung. Dé ndi day tir giita day nay véi day kia, ta phai thém vao mot mdi ndi.

Chon Edit/Place Junction.
Chuyén ndi dén vi tri mong muén va ndi day giita ngd vao cua Ul va click chudt.
Piém ndi xuat hién c6 dang sau:

Trong qua trinh di day, ta mubdn day dung va c¢b dinh & mot diém nao ta click chuot.
Ctr nhu thé day ndi s& di theo duong ta mudn.
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Két qua c¢6 mach dién can v& nhu Hinh I1.12

1
T o
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5
= |
; 10nF 1
C.)mv 1kHz &
b, =
o " Tu:n o

o

)

Hinh I1.12

IIL5. Thém chir cho mach dién thiét ké

Multisim cho phép ta thém vao mot khdi nhin va Text dé chu thich cho mach.

% Dé thém vao nhan, ta chon View/Show Title Block and Border. Nhin khoi s&
xuét hién & dau trén bén phai cia mach.

< Pé soan thao nhin, chon Edit/Set Title Block. Nhap vao doan ky tu va click
OK.

Dé thém vao ky tu:
e Chon Edit/Place Text.
Click chudt vao noi can dat doan text. Hop chira doan text xuét hién.
banh vao doan text, vi du “My tutorial circuit”
Click bét ctr noi dau trén mach, doan text s& xuat hién.

% Pé x04 doan text bﬁng cach chon doan text cin xda va an phim DELETE hodac
click phim phai chudt vao doan text can x6a va chon Delete tir menu kéo 1én va
click DELETE. Tuong tu ta co thé chon mau cho doan text.

Pé sira d6i noi dung doan text, click double-click vao hdp text va thay doi ndi dung. Click bat ky
noi dau trén mach dé ngung soan théo. ,
Deé di chuyén ta click chudt vao hop text va kéo n6 dén vi tri moi.

IV. Cac chirc nang va cach sir dung cong cu mo phong

Multisim cung cap mot sd cac cong cu ao. Chung ta str dung cac cong cu nay dé do
luong cac thong s6 cua mach. Cac cong cu nay gan tuong tmg voi cac cong cy trong phong
thi nghiém. Chung that sy la mét phuong tién t6t va dé dang nhit dé ta c6 thé quan sat do
ludng va xem két qua mé phong.
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m A

Céc cong cu nay nam & nut Instruments & thanh Design Bar. Khi ban click
chudt vao nut nay, thanh cac cong cu nay xuat hién nhu Hinh I1.13. M61 mot nat 1a mdt
cong cu.

Bode Plotter Logic Analyzer Multimeter Wajtmeter

= | [ =

Hinh II.15.

Function Generator ~ Logic Converter Oscilloscope ~ Word Generator

Céc cong cu 40 ndy co6 hai chirc ning: c6 thé xem nhu 1a mot may phat hodc co thé
xem nhu dung cy do / quan sat / hién thi.

IV.1. Thém cac cong cu vao mach

]

Click vao nut Instrument & thanh Design Bar. Thanh cac cong cu xuat

hién.

Click chon mot trong cac cong cu ma ban can dung. Con tro sé xuét hién véi

bong cua cong cy tuong Ung.

Di chuyén con tré dén noi can dit va click chuot.

Biéu tuong cua cong cu xudt hién trén mach.

Néi day cuia cong cu vao mach dién can mo phong.

Néu can thiét, kéo biéu tuong va dat lai cho ding vi tri can dit.

Piéu chinh lai cac thong s trén cac nut diéu khién cia cong cu

Pé loai bo mot cong cu bét ky nao do, ta chi can chon cong cu can Delete tuong

mg va an phim Delete, moi dudng két ndi gitra Instrument va mach dién cin mo

phong s€ bi x0a.

% Sau khi chinh stra cac thong sb ctia cac cong cu quan sat nhu Oscilloscope,
Voltmet ...., cac gid tri cua linh kién trong mach dién ... by gio chiing ta tién
hanh mé phong mach dién ching ta da thiét ké.

Gia str ching ta ¢6 mot vi du ma trong d6 ching ta can thém mot may hién séng -

Oscilloscope vao mot mach dién dé quan sat dang song ngd ra ciia mach. (chung ta ciing

lam tuong tu véi cac cong cu khac).

0‘0

)
L X4
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Budc 1: Thém vao may hién song.

]
X Click vao nut Instrument & thanh Design Bar. Thanh cac céng cu xuét
hién.
Click vao nut oscilloscope. Con tro s€ xuat hién voi bong ciia may hién song.
Di chuyén con tré dén noi can dat va click chudt.
Biéu tuong ctia may hién song xuat hién trén mach.
Bay gio ta nbi ddy ciia may hién soéng vao mach.
Buwdc 2: Noi day may hién song dén mach
Click chudt vao diém A trén biéu tuong oscilloscope va kéo day ndi dén diém mong mudn.
% Click chudt vao diém B trén biéu tuong oscilloscope va kéo day ndi dén diém
mong mudn.
Gia str chiing ta thiét ké dé mé phong dén LED on/off lién tuc v6i mach dién don
gian nhu Hinh I1.16. Chiing ta hiy thir mé phong mach dién trén dé quan sat LED va xem
dang song ngd vao ra thong qua Oscilloscope.

vce
| 5V
4700hm
R3
< 7
V1
—_ 5V 6 LED1
X LED_re
10kohm b
_0 R2
Hinh II.16. -
Q2
1 8 & 2N2222A
U 2N2222A
R1 P Q1
—s 2 | AN —
5 » 3 = j—a—
1200hm C1l
74LS00D 130nF |0
O 0

IV.2. Cai dit cau hinh céng cu
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Moi cong cy ao cua Multisim bao gom mot so tuy chon cua riéng n6 dung dé diéu
khién va hién thi.

Ground taminal T .

X3C1

Graphical display

m . . mhn ; g8
Trasertermine] f'?r'-[ r !F| |"||1||||| /mummcmmmd

11

. T

A channél terminal B channel erminal .'| I .l 1R18) ILu I ||J| 1 'l ” || .I calar (toggles batwean
white and black).

// Save results in an

4 . ASCI file.
.__Ill I o — T =T ﬁfﬂ/”f
IR =
Hinh 11.17 Totan f" Crameat 4 Claee 8 — Grounds the oscilloscope.
eI [v e Bige ll Lt
3 et [l rm.qm |:.| Lewdl | [0 W
77 s o 5 Sl o ]

/ N

Readouts at vertical Readouts at wartical Differsnce between mad-
cursar 1. cursor 2. outs at vertical cursaors.

IV.2.1. Oscilloscpoe (Dao dong nghiém)

Pé mé oscilloscope, double-click vao biéu tugng oscilloscope. N6 ¢6 dang Hinh I1.17
Phén time base trén man hinh diéu khién ti 1& ctia chiéu ngang oscilloscope hay truc x

khi so sanh bién do ddi voi thoi gian (Y/T)

Ground terminal: Mass dau cudi

Trigger terminal: Trigger dau cudi

A channel terminal: Kénh A dau cudi

B channel terminal: Kénh B dau cudi

Graphic display: Hién thi d hoa

Reverse: Ddo mau nén ctia man hinh hién thi dd hoa

Save: Luu két qua duéi dang file Ascii

bé co thé xem dugc két qua hién thi, ching ta nén chi y mét di€u 1a chinh timebase ti
1€ nguoc vai tan so, tan sO cang cao thi timebase cang thap.

Pé dit timebase cho mach dén LED on/off lién tuc & mach dién vi du & Hinh IL.16.
Chung ta nén dat cac gia tri cho Oscilloscope nhu sau hay nhu trén Hinh I1.18
Dit scale 1 20ps/Div dé c6 thé hién thi tan sb t6t nhat.
+»» Dat scale kénh A 1a 5V/Div va click DC.
s Dit scale kénh B 1a 5mV/Div va click DC.
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Bay gio cong cu da
dugc dat dung cAu hinh
voi mach thi du, ta co thé
mo phong va quan sat két
qua trén Oscilloscope.

@l Dé md phong
mach, click vao nut
Simulate trong thanh
Design Bar, tir menu kéo
lén ta chon Run/Stop.

Pé thay két qua tur
oscilloscope, néu can thiét
double-click vao  biéu
tugng cia oscilloscope dé
mo cong cu hién thi.

Néu ta thay dbi
nhiing cai dit nhu da dugc
no6i & phan trudce, ta c6 thé
c6 két qua nhu sau:

Hinh I1.18

4| [ »

Ti o0s=s T2 T2-T1 Rewerse -
S| NM3damb g WONE- N Sawe A
A1 255 SmY B2 WBZ-WH —
Timebasze — Channel A — Channel B — Trigger

Scale | 20 ms/Diw Seala | 5 Wi Seale |5 WDiv Edge |4 % £

¥ position | 0.0 Y position| 0.0 ¥ position ID.D Lewel |0 b

[T add| el A | Ac| o [[DC | ac| o JOC - | sing|Mor fAute [ ||

Pé dimg mo phong, click vao nit Simulate & thanh Design Bar, va tir menu kéo 1én

ta chon Run/Stop mot lan nira. Hodc ching ta co thé click chudt
vao biéu twong hinh bén dé diéu khién viéc mo phong

Chu y: Néu két qua khong hién thi gidng nhu trén. Dé sira lai ta chon Simulate/
Default Instrument Setting . Click Maximum Time Step (TMAX) va nhép vao le —4.

chon Accept.

IV.2.2. Bode plotter (may phan tich tin s6 céng hwéng)

Magnitude ar phase

Bede Plattes-XBP1

Vertical and

N
[ Cutput tarminaks

.-"-’_
Input &rminaks

Hinh I1.19

Directional arows

move vertical cursor
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Bode plotter dung dé phan tich tan sd cong hudng cua mach dién, tao ra mot dd thi
cho dap ung tan sd cua mach dién va duoc dung rat hiéu qua trong viéc phan tich cac mach
loc. May c6 thé dung dé do ty 1& bién do tin hiéu (d6 loi tin hi¢u tinh bang dB) hoic do
dich pha (tinh theo d6). Khi sir dung trong mach dién thiét ké thi may do sé ty kich hoat tan
phd, tao ra mot day tan sb trén mot phd tan dic biét. Tan sb cua bat ky ngudn AC trong
mach deu khong anh huong dén Bode plotter, nhung trong mach van phai ¢ ngudn AC
cung cAp & mot vai chd. Tuy nhién, cac tin hiu AC duoc tao ra thi ¢6 anh hudng nhiéu
dén Bode plotter.

% Magnitude or Phase (d0 16n hoac pha)
e Dung thiét 1ap dé do ty 18 bién d giita hai diém do thir (loi suat dién ap theo
dB) hodc do dich pha (tinh theo do) tuong g véi tan sb ( tinh theo Hz)
e Do do lon la do ty 1€ d6 lon gitra hai diém V+ va V-. Ca d6 16n va d6 dich pha
s& duogc v& twong g voi tan sd. Néu V+ va V- 1a nhitng diém riéng 1¢ trén mach
thi:
- Két ndi ngd vao va ngd ra duong ctia dudng tin hiéu trén mach vao V+ va
V- cua may Bode plotter
- Két nbi Mass cua ngd vao va ngd ra cua duong tin hi€u trén mach dién vao
Mass cua may Bode plotter.
% Vertical and Horizontal Axis Setting ( thiét 14p tuc doc va ngang)

e Chon Log va Lin dé quan sét thang do trén truc x va y theo Log10 hoic
tuyén tinh. Khi gia tri dugc so sanh c6 khoang qué 16n thi nguoi ta st dung
Log ( tong quat khi nhan 2 tin sd). Chang han, khi do d9 loi dién thé ciia mot
tin hi€u thi gid tri dB duogc tinh nhu sau: dB = 20*log(V o/ Vin)-

e (6 thé chuyén tir Log sang Lin (tuyén tinh) khi mach khéng duoc kich hoat
do loi

% Horizontal Axis Scale (ty 1¢ truc doc).

e Tryc ngang (tryc x) ludn luén hién thi tan sd. Ty 1& ctia nd duogc xac dinh boi
viéc thiét lapI (bat dau) va F (két thic). Khi phan tich két qua tan sb doi hoi
mot ddy tan sd 16n, ngudi ta thudng sir dung Log

e Chu y: Khi thiét 1ap ty 1¢ truc ngang, tan s6 bat dau I phai 16n hon tan sb két
thuc F. MultiSim s€ khong cho phép ban dét I nhé hon F.

¢ Vertical Axis Scale (ty 1€ truc doc)

e Don viva ty 1€ truc doc (truc y) tuy thude vao viéc do céi gi va Log hay Lin

dugc su dung, ta c6 bang nhu sau:

Do St dung I nho nhat F 16n nhat
Do 16n (d6 loi) Log -20dB 200dB
Do 16m (d6 1oi) Lin 0 10e+09

Pha Lin 720° 720°

o Khi do d6 loi dién thé, truc doc hién thi d¢ loi dién thé ngd ra ctia mach 1a
muc dién thé. Khi dung Log thi don vi 1a dB. Khi Lin dugc dung thi truc doc
hién thi ty 18 Vou/Vin. Khi do Pha, truc doc ludn hién thi goc Pha theo do. Bat
chap don vi, chung ta co thé dat gia trj ciia I va F cho truc ngang.

% Readouts (quan sat gia tri dat dugc)
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e Di chuyén con tré doc dé quan sat gia tri vé tan sb va bién d6 hodc pha tai bat
ky diém nao trén do thi. Con trd doc nim & canh bén trai man hinh hién thi
Bode plotter.

e Dé di chuyén con tré doc: Click chudt vao cac miii tén gan phia dudi cia
Bode plotter hodc click gilt chudt vao con tré doc, sau do di chuyén dén diém
trén do thi ma chung ta mudn do. Bién d6 (hoic pha) va tan sb 1a diém giao
nhau gitta con tré doc va dd thi duoc hién thi trong khung canh cac miii tén.

IV.2.3. Distortion Analyzer (may phan tich d¢ méo)

Gausn adk e S E

“hi labsl For THC anly - setsthe defintan u
cherges —— Total Harmwort Dtmcmin D) : | — | ":P"'W 2 | [ EEE defines iz =lig vihv dife rent
depanditg cr -Emwﬂlhpnrr | == . kil

wichtypacf Py | | FHr fort broqueney: [ = i

MeaslemaT 2 D ] S St [5 e

ST = . = Hinh I1.20

kDA Carral Meds Dbrplay B Hamnic b | o -
H [THe  wap| Sd. [+ l'“!l ot
1]

kY
U1ts uzed 1o piesent resubs

Pic trung clia may ndy 1a cung cap viéc do dd méo trong day tan sb tir 20 Hz dén 100
KHz, bao gdm tin hiéu 4m thanh (ha tan).
Cac phuong phap thuc hién viéc do nay 1a Total Harmonic Distortion (THD: hoan toan diéu hoa
d6 méo) hodc Signal Plus Noise and Distor tion (SINAD: cong nhiu va méo vao tin hiéu). Dé
thiét 1ap ta click vao Settings, xem Hinh I11.20
Harmonic Distortion (diéu hoa do méo)
Harmonic Distortion phat ra nhiing tin hi¢u diéu hoa cua tan s kiém tra. Chéng han, tin hiéu co
tan s6 1a 1Khz, Harmonic c6 thé 1a 2khz, 3Khz, 4Khz.....
Mot mirc nhon dot ngdt cod thé diéu hoa, dugc yéu cAu diéu hoa do méo. Mach loc dugc diéu chinh
dén tan sb kiém tra nhu 1a 1Khz, nd s& loai bo tin hiéu c6 tan sé 1 Khz, chi laoi bo tan sb can diéu
hoa hodc dd méo. Viéc diéu hoa dd6 méo duoc do va gia tri két qua dugc so sanh véi bién do cua
tin hiéu kiém tra.
SINAD: Phuong phap do nay dung dé do ty 1& cua tin hiéu (tin hiéu thém nhidu va méo)/(mirc
nhiéu va méo)

IV.2.4. Function generator (may phat song)

Function Generator-XFG1 [E]

Wimva Forms
Choose ane of the pos-
HFG1 F | P :
ble farms.
— sible waveforms
Pozitiv Frequency | 1 Hr o
4 ——"" tarminal Duty Cyele [ 50 ! Effect of signal option
Megative srplote [0 |¥ choices depend on
taminal A r—.;. W waveform chosan.
Cornmon ar neutral s
: Set RizalFall Time
termminal
. Comemon *
o ] r
Hinh I1.21
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May phat séng dung dé tao ra tin hiéu dién thé dang sin, tam giac va vudng. D6 1a mot phuong
phap thyc té va tién lgi dé cung cép nhing tin hi¢u kich thich cho mét mach dién. Chung ta c6 thé
thay doi dang song va dleu chinh tan sd, bién do va chu ky thao tac. Day tan s ctia may phat song
1a da 16n @é tao tin hiéu tan s 4m thanh va vo tuyén. Méy phat soéng co 3 nut +, common va —
dung dé cung cap dang song cho mach dién.

< Dé khao sat mot tin hiéu ta ndi két Common ctia may phét véi GND ciia mach dién.
Nt + cung cap dang song c6 bién do duong, nut — cung cap dang séng co bién do
am.
Waveform (dang song): Ban dung chudt chon 1 trong 3 dang song Sin, tam giac va vudng ma
ching ta mudn phat.
Signal Options ( nhiing tuy chon cua tin hi¢u)
Frequency (1 Hz dén 999 MHz): dung d¢é thiét lap tan s6 dé phat.
Duty cycle (1% dén 99%): chu ky thao tac, dung dé thiét 1ap do rong xung trong mot chu ky. N6
chi tac dong lén dang song tam gidc va vudng, khong thao tdc dong 1én dang soéng Sin. Vi gia tri
50%, bién d6 trén va dudi ctia dang song s& bang nhau
Amplitude (0 dén 999Kv): dung dé thiét 1ap bién do dién thé cua tin hiéu, chung dugc tinh tir gia
tri DC dén dinh cua tin hiéu. Néu két ni dén Commmon va + (hoac -), gia tri dinh ddi dinh cua tin
hiéu do dugc s& bang 2 1an bién d6 cua tin hidu. Néu két ndi dén + va -, gia tri dinh d6i dinh s& gap
4 1an gia tri bién do.
Offset (-999 dén 999Kv): didu khién tin hiéu DC theo gia tri thay dbi cua tin hiéu AC. Gia tri 0
(zero) dat dang song cua tin hi€u theo truc x cua may hién song. Mot gia tri duwong s€ dinh muc
DC 1én, mdt gia tri &m s€ dich muc DC xuéng. Nhiing tham s6 thiét 1ap cho bién do s& xac dinh
don vi cho Offset.
Rise time: thiét 1ap thoi gian két thic, chi sdn c6 & dang xung vudng.

IV.2.5. Logic Converter (may chuyén ddi logic)

Inputs W

AU B e | B || =
Truth tably adg P : _;_| AL
forepeci- Tl i : 3 : ;
T
i [l =% 1 W]
fied inpus 3 o ] 3
H o ! :
a0 P [ 4
e e ' >
L~
—&
Boolean -
exXprEssian e

I

. Click to change from 0 1© 1 or X (toggle). See details Conversion options
Hinh I1.22 in Entaring and Converting a Boolkan Exprssion.

< Day 1a mot thiét bi dung dé thuc hién cac viéc chuyén d6i ciia mach dién, n6 co 8
ngd vao va 1 ngd ra. No c6 thé chuyén do6i mach dién sang bang su that hoac biéu
thirc Boolean va tao ra mot mach di¢n tir bang su that hodc bi¢u thirc Boolean:

¢ Click vao cac nut tron hoac cac nhan dudi ching (A,B,...,H) d¢ hién thi cac ngd vao

% Nhan bang sy that tir mach nguyén ly:
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e Kétndi cac ngd vao cua mach dién dén cac ngd vao cua may chuyén doi Logic.
e K&t ndi ngd ra cua mach dién véi ngd ra cua may chuyén doi Logic.

e Click vao nit Circuit to Truth Table [#= |=+ 75z || . Bang su that cia mach
dién s€ xuat hién & man hinh hién thi cia may chuyén déi mic Logic.

s Taova chuyén doi bang su that: Pé tao va chuyén doi bang su that ta lam nhu sau:
e Click chon s6 ngd vao ma ching ta cdn (A>H). vung hién thi dudi cac ngd vao
s€ hién thi day du cac truong hop cta cac ngd vao voi 0 va 1 thich hop. Gié tri
ban dau dat 1a 0.

o Thiét 1ap ngd ra tng véi timg truong hop cac ngex vao. Dé thay doi gid tri cua
ngoc ra, click 1én n6 d€ chon lai gia tri can thiét:0, 1, x.

e Dé chuyén ddi bang su that thanh biéu thirc Boolean, click vao nit Truth Table
to Boolean Expression 3= (= [ae | . Bi€u thitc Boolean dugc hién thi ¢ phia

dudi cia mayc huyén doi Logic.

e Dé chuyén doi bang su that thanh biéu thirc Boolean don gian hoic don gian mot
biéu thuc Boolean dang ton tai. Click vao nut Simplify | 78 :__’_l_:'_"__gg__| Vi¢e don

gian nay chiém nhiéu dung luong bd nhd, néu bd nhd khong du, MultiSim s&
khong két thuc tac vu va c6 thé bi treo may.

% Tao va chuyén doi mot biéu thirc Boolean:

e Nhap biéu thirc Boolean vao khung duoi cua may chuyén doi Logic, sit dung cac
ky hi¢u qui udc: A, B, ..., H. Mudn lay dao cac ky hiéu nay ta thém dau nhay
don sau moi ky hi¢u, vi du A’ 1a ddo cua A.

Dé chuyén ddi Boolean thanh bang su that, click vao nut Boolean Expression to
TI’uth Table m —* 1o/t

bé chuyén d6i Boolean thanh mot mach dién, click vao niit Boolean Expression
to Circuit. || | 5l =1

Nhitng cong logic minh hoa cho biéu thirc Boolean s& xuat hién trong ctra s6
thiét ké mach. Nhiing thanh phan déu dugc chon nén ban c6 thé di chuyén chung
deén nhiing vi tri khac hoac dat chung vao nhitng mach dién phu.

Pé tao mdt mach dién bao gém moi diéu kién cua biéu thirc Boolean bé“mg cach
dung toan cong NAND, click vao nit Boolean Expression to NAND. | #g ] || =/ | nano
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IV.2.6. Logic Analyzer (may phan tich murc logic)

Logic Analyzer hién thi cidc murc cta 16 tin hiéu sb trong mach dién. N6 duoc dung dé nhan dit

Logiz Analyzer-XLAT

Tame {&)
I170m 1900w T100m T300m 2 00w 3 M0m

ok e [T B g 1 g g e

Terminak for
input signals

Externalclock

e EE b
a
el

Chck qualifier

03}

Trgger
|7|— sa |
FE: "_n _|un-|nn|nr uu;

lidu trang thai logic va dua ra thoi gian phan tich gitip cho viée thiét ké cac hé thong 16n va chong
xung dot.
% 16 nut tron canh trai cia biéu tuong Gmg véi nhimg dong ngang trén man hién thi
ciia may. Khi ngd ra ctia mach dién duoc két ndi voi cac nat nay, nut tron duoc két
ndi s& hién thi voi mot chAm den, tén va mau cua né ciing duoc hién thi.

% Khi mdt mach dién dugc kich hoat, may logic Analyzer ghi nhitng gia tri ngd vao
va hién thi dir liéu duéi dang song vudng theo thoi gian. Dong trén cung hlen thi gid
trj cho kénh 0 (thong thudng 13 bit dau tién trong mot tur s6), dong ké tiép hién thi
gia tri kénh 1, .... Gia tri nhi phan cta mdi bit trong mot tir hién tai dugc hién thi ¢
canh trai cia thlet bi, truc thoi gian dugc hién thi trén man hinh tin hiéu. Ngoai ra,
man hinh con hién thi tin hiéu xung clock ndi va xung clock ngoai, ...

Hai con tré T1 va T2 dung dé xac dinh tai thoi diém t1 va t2 (bang cach di chuyén con tré T1 va
T2).

s T1-T2 la khoang cach thoi gian mo phong gitra t1 va t2.

Hinh I1.23

% Trong 6 Clocks/Div ting hodc giam gié tri dé co dang song dé quan sat.

IV.2.7. Word generator (may phat tir)
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KW

Least significant 16 bits

in the 32 bit word \

Ex&rnal trigger terminal

Maost significant 16 bits in the 32 bit ward

Data- rsady terminal

Creates a subset of wards foroutput

[N . Cerrs
Hexequivakntof Toa0aeed x| |8 oee— (|l Evee Input rate
42_bit binary PR e[ 0060 L[ fp2 | | #__,f"’
words faroutput feb=teintcid whiad | | [Tooen fIEL - = Saves word
00000000 Final | | TToF E Babpoinit| | —" pattems ar
T Paitem| -1
[moocoooo Trgger : generates pre
LealaRaluludTu] I_“"""' eawma] [F 2] = =at pathems.
Hinh I1.24 * Indicates break |eoaoooen Ee Sl [F | 1]
paint 00000000 ||_'5'F|E' toa | [
00000300 : :
il Bl =i fendy Hexadecimal
Serollto view BaGoa66a Hex| || coo0onig = equivalent of
otherwards in [GO000000 Hinary #ECH | oooo | cu mentword
the pattern. 00000000 | [H0ca00n0a0000000DNE000NN00 \.\
s : ASCI equ iva-
lentaf cur
: Nt war
Output terminals, correspond to Binary equivalent of curmnt
thoze on the waord generatar icon waorrd

s Str dung dé gdi cac tu s6 hodc mau bit vao trong mach dién dé cung cép su kich
thich dén mach sé.
Nhép céc tir s
Canh bén trai cia may phat tir hién thi cac dong 8 bit cac s6 hex, tir 00000000 dén FFFFFFFF.
MOi hang trinh bay mot tir nhi phan 32 bit. Khi may phat tir dugc kich hoat, mot dong cac bit ggi
song song dén céc thiét bi dau cudi twong tng & cac nut ciia cong cu.
Pé thay d6i mot gia tri bit trong may phat tir, chon sb ma ban mudn thay doi va sau dé vao khung
edit tai mot trong cac 6 Hex, Ascii hoac Bindy diéu chinh lai sb can phat.
Edit bt dau tir dia chi 0000 dén FFFF, dia chi cta tir c6 vét sang.
Current la dia chi cta tir hién tai.
Initial dung dé dit dia chi cta tir dau tién dugc phat
Final ding dé dat dia chi cia tir cudi ciing duoc phat.
Frequency dung dé xac dinh tan s phat
e Néu chon Internal thi may phat s& tr phét v6i tan sb da dat

Néu chon External thi ban phai cung cép xung clock & bén ngoal cho may.
Cycle dung dé phat tat ca céc tir, sau khi phat xong no s& tiép tuc phat lai
Burst dung dé phat tat ca céc tir, sau khi phat xong thi dimg.
Step dung dé phat timg tu
Breakpoint dung dé tam dirng va khoi dong lai cac dong tir tai mot tir dit biét.
- Pé chén mot diém Breakpoint, trong danh sach chon tir ma chiing ta mudn

dung, sau d6 Click Breakpoint.
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- Pé loai bd mot diém Breakpoint, trong danh sach, chiing ta click vao diém
Breakpoint can loai bo dang ton tai (c6 ddu *), sau d6 sau d6 Click
Breakpoint mot 1an nira.

- Viéc sur dung diém Breakpoint s& c6 anh hudng dén Cycle va Burst

e Pattern dung dé ghi lai nhiig tir mau hodc phat ra nhitng tir mau da dat trudc.

IV.2.8. Multimeter (d46ng ho van ning)

Mullimetes->M1 m

KrAkA1

Measure ment options [ 654.588 mV
Megative tarminal —___ _Paositive terminal LA | el =
) N B i o . Click to display
. Spnal mode.  —— 2 intemal sattings.
Hinh I1.25 ¢

% Multimeter dung dé do dién ap, cuong do dong dién hodc cuong do suy hao am
thanh tré khang giita cac diém do thir trong mach dién (két n6i dén nut + va - ciia
may do)

% Ban c6 thé hiéu chinh lai cac nit diéu khién coa may dé do Ampere(A), Volt (V),
Ohm, dB, tin hiéu AC hodc DC. Diéu chinh cac gia tri can thiét v6i nat 1énh Set nhu
tré khang noi vi caa Volt ké va Ampere ké, riéng cudng d6 nodi vi cia Ohm ké va
gia tri dB duoc 4p dung theo tiéu chuan.

% Nhiing gia tri thé hién trén biéu twong ctia may do trong chwong trinh déu di duoc
4n dinh theo tiéu chuan cua cac may do thuc té, cho nén nhiing gié tri do dugc trong
mach dién khong c6 anh hudng nao dang ké ddi véi mach dang duoc do thir.

V. Cac vi du vé mo phong mach dién

V.1. Mach mo phéng thanh ghi dung IC 74164
V.1.1. Mach ghi dich cic bit sang dan 1én va tit hét

Budc 1: Sinh vién hay v&€ mach nhu Hinh I1.26
Budc 2: Bong cong tac S1 vao nguodn 5V, cong tdc S5 sang vi tri phia dudi.
Budce 3: Bac cong tac nguon (Simulate Switch) va quan sat cac dén hién thi

V.1.2. Mach ghi dich cac bit sang dén 1én va tit din

Budc 1: Sinh vién van st dung Hinh 11.26
Budc 2: dong cong tac S1 sang vi tri bén dudi, cong tac S2 sang v i tri phia dudi, cong tic S3 sang
vi tri phia trén, cong tac S5 nbi vao nguon 5V.

)/

¢ Budc 3: Bat cong tic ngudn. quan sat ngo ra.
V.1.3. Mach ghi dich mét diém t6i va mot diém sang sang ké

Budc 1: Sinh vién van str dung Hinh I1.26 dé thuc hién mo phong
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Budc 2: Cong tic S1, S2 & vi tri phia dudi, cong tic S3 sang vi tri phia trén, cong tic S5 ndi vao
ngudn 5V.

R

% Budc 3: Bat cong tac ngudn va quan sat den hién thi.

0
VEE 0
T 5 O " ﬁ

25Y
54 53 82 | 1
——L i - 3
B4 12
, 4
— £ £ A oe
3 ; ;lg
C
Key=0 Wey=0 | YOO Key=g Hey= A : i B 26y
D
&Y . 8 : 10
E
2 ok ® "
YiL aF
N o, 2 al
& { ~cLr Q6

1310 - 13
7 Key=E 24

T41E4N

4
{)Q AN
1
-~ M) 500k &

3 - YT .
9(_ : & |

(T ’

Hinh I1.26

Title:  Mach ghi dich

V.1.4. M ach ghi dich hai diém sang va hai diém tdi xen ké nhau.

Budc 1: Sinh vién van sir dung Hinh I1.26 dé thuc hién m6 phong
Budc 2: Cong tic S1, S2 sang vi tri phia dudi, cong tac S3 sang vi tri phia trén, cong tic S4 sang
vi tri phia dudi, cong t ic S5 ndi vao ngudn SV.

< Budc 3: Bat cong tic ngudn va quan sat dén hién thi.
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i g 1]
)
uac 3
8 /]
-0 . 10 DCO_HEX DCD_HEX
1
Key=C - L
4 H
% \za . {93_54
5
~ \ |a1 32 | 41312 14
Hey=10 -
—0, 8 ua,e«1
\ .
o N (T
3 _ !
L 47[30[22
(13| LR
3y 12 |t g M 12 !
A — & f
Y —A 0 e O
- B E
TpE B —t B
= C C
—0 TR0 11 71RO @ T
Hey= A 38— Ri(2] A0 ROj2) A0
p—p, 82 T433N 433N Ve
\C 3 T a0
{

PRN Y
Key=B
d M/ 1000Hz &Y

%

Tle: Thue hanh kythuat =0
N Mach dem
Designed by: — User Document M 0004 | Rewision 4.0
Hinh I1.27 Checked by: Date how 09,2003 | Ske A
Fpproved by Shet 4 of 4

V.2. Mach m6 phéng mach dém dung IC 7493

~ 1C 7493 1 IC dém bdn bit nhj phan tr 0000 dén 1111, nghia 1a ¢ém 0 dén F d6i voi
sO Hex

V.2.1. Mach d@ém tir 00 dén FF ding IC 7493

Budce 1: Hay vé mach dién nhu Hinh I1.27 .
Budc 2: Dong cong tac A, B sang vi tri phia du6l bang cach click phim A, B trén ban phim.
Budce 3: Bong cac cong tac P, C, D ¢ vi tri hé mach.
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< Budc 4: Bat cong tic ngudn (Simulate Switch), quan sat trén dén hién thi xem
mach dém tur 00 dén FF

V.2.2. Mach dém tir 00 dén 99 dung IC 7493

Budc 1: Sinh vién Van str dung Hinh I1.27 d¢ mé phong
Budce 2: BPong cong tac A, B sang vi tri phia trén.
Budc 3: Béng cong tic P va D sang vi tri dong mach. Cong tic C & vi tri hd mach.

K/

< Budc 4: Bat cong tic ngudn (Simulate Switch) va quan sat cac dén.
V.2.3. Mach dém tir 00 dén 59 dung IC 7493
~ Sinh vién hay thir tim cach thyc hién dé mach Hinh 11.27 dé mach c6 thé hoat dong &
cheé do dém tir 00 dén 59.
V.3. Mo phong mach mach chon kénh
V.3.1. Mach chon kénh dit liéu s6 0 diéu khién bing cong tic

Budc 1: Sinh vién vé mach dién mo phong nhu Hinh 11.28

K/ K/
0’0 0’0

Budc 2: Dong cong tac S1 vao ngudn 5V, cac cong tic tir S2 dén S8 ndi xudng
mass, bang cach click cac phim A, B ..., H.

< Budc 3: Pong cong tic S9, S10, S11 sang vi tri phia dudi bang cach click cac
phim I, J, K trén ban phim.

>

< Budc 4: Péng cong tic S12, S13, S14 xudng mass.

)

o

Budc 5: Bat cong tic ngudn, quan sat trén dén hién thi xem kénh nao duoc
chon va quan sat dir li¢u ngd ra & muc logic nao ?

Tuong tu cac kénh 1, 2, 3, 4, 5, 6 va 7 dugc chon thi ta chi can thay doi trang thai
logic cua cac cong tac S12, S13 va S14 theo bang sau:

L)

S12 S13 S14 Kénh dwgc chon
1 0 0 1
0 1 0 2
1 1 0 3
0 0 1 4
1 0 1 5
0 1 1 6
1 1 1 7

Dé nhan biét dit kién ra cua cac kénh tuong tng véi cac trang thai logic cua cong tic
S12, S13 va S14 khi chon kénh nao thi sinh vién cho dir liéu vao ctia kénh d6 ¢ muc 1.
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Chu ¥: trong qué trinh mé phong (d4 bat ngudn) ta c6 thé dong mé cac cong tic dé
thay duoc su thay doi.

DCO_HEX "
Udés &
Ug 1 2
De —
1HY et
Bl =
. 51 ‘4 b O 5 T404N N
Key=A 1 2EY Ik} 39 0 I
i 3 15 Ke}r:P
. oA 0
0 Al i Pl il
2y =B 7| 7 B o[ 318
ac o
+—0 g s 5 7 3E L -
¥ a0 ey =
0, # 5 | 5 an 5
2 2 .
2y=C | | 1 CTEN V3 ”
~RCO S
o | T4151N i LR 5 5 |
0, AMAKMIN ) f——
Key=1 1z | U 4 ey =
Iy B 07 4 CLK ¥ &
11 TATE0N
W L
|t e 2
bey=E | |2} B 5
0 3 515
9 %7 G ¢ AN
5 i, M/ 2000k 5%
Key=F ———
0 7 o
L) O Key=5
57 Key=1
Key = G
0 00—
510
£ o
bt Hey=
Key=H
& ——
o
Key= K
= 30 4
T 511
B2
] Hinh 11.28
- L o 512 Heysl
e VoL
5v Tile:  Thue Harih Ky thust 5o
o 513 Key=M
62 Urg dung Mach D Hap
q —0 a0 %7 Designed by Uger Documef
L o 514 Key=N Cheched by: Date
Ppproved by Shest

V.3.2. Mach chon kénh dix liéu thir tw tir 0 dén 7 mdt cach tuw dong.

Sinh vién str dung IC dém 74190 dé chon kénh dir liéu tw dong. Bang cach thay doi
mach dién trén Hinh I1.28
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Dé chon kénh dit lidu theo thir tw nguoc lai tir 7 dén 0 ta phai 1am gi ? Hiy thay doi
mach dién néu can thiét dé thuc hién dugc yéu cau trén.

V.4. M6 phong mach gidi ma

V.4.1. Mach giai mi s6 nhi phan 000 dwoc diéu khién bang cong tic.

K/
0‘0

K/
.0

*

3

%

3

%

Budce 1: Sinh vién hay vé mach Hinh I1.29
Budc 2: Pong cac cong tic S8, S9, S10 sang vi tri phia dudi.
Budc 3: Pong cac cong tic S5, S6, S7 xudng mass.

Budc 4: Bat cong tac ngudn, quan sat trén den hién thi xem s6 nhi phan nao

g v6i s6 thap phan trén dén hién thi va quan sat ngd ra dit liéu tir YO dén Y7
xem muc logic 1a bao nhiéu ?

Sinh vién thuc hién twong tu cho cac mach giai ma tir 001 dén 111.

V.4.1. Mach giai mi s6 nhi phén tir 000 dén 111 mét cach tw dong.

g
DCD_HEX
M1z 13 W 15 1 7 L8
Il - R
ey = A 18 1 15
H— A oA Ao
1 14
31 2 — B o]z} e E 1
m 0 3 13 3 n
v al o C iz 5
fey=B 13 6
3 ik w N ! 8
0 7 ~CTEN " il &n
—0 | | —gd~Loan ~RED r A
D MAKMIN |— Hey=J — 0~ 8
bey=t rrd R . 74 624 .
1 sl || ok TLERD 510 0 ~zp 7
53 18
o Uto 4LE13EN
2
Key=10 DQ * VoL
H— 74L504N .
En 1 5y
g
7 2 .
Key=F
Heg=K {
—o ® v Hinh I1.29
51 —0
— || = Gy _
57 Tile:  Thua hanh Ky thust Sa
Wach gisi ma
W V2 Desigred by Usar Documert N 0004 | Revision 4.0
=gy | TU ) 100Kz & Checked by: Oate Now 09,2003 | $ize A
Ppproed by Sheat 1 of
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Tu’O’ng tu nhu mach chon képh sinh vién thuc hién vi¢c thay d6i mach dién trén
Hinh I1.29 dé thuc hién dugc yéu cau dat ra.
V.S. I'fng dung cia MultiSim trong viéc thiét ké cac mach so0 don gian
V.5.1. Thiét ké mach dién va chuyén doi

< Pay 1a mach dién don gian hoan toan dung cong Logic va cong cu dugc dung
cho viéc mo phong nay la Logic Converter

. uA
1 USA
vce 12 Do T~ 1 UBA
5v 2 _)_/ 8 2 D_
7400N 430N )
¢ 7486N
%7 ! , UsA 1 1 14 UsB
L]
{>O 13 5 j >
7405N 2B 7432N
4
U2A 2 U4A 15
il 5 —
12 7408N
16
Hinh I1.30

XLC1

Double click vao biéu tugng ctia may Logic Converter.
% Click nit === 3sf5] va chd cho dén khi cot c6 dau ? hién thi két qua day
du (0 hodc 1) ta s€ dugc bang su that.
% Click vao nut[ =l = ae | ta s& duoc biéu thic Boolean chua don gian ,
hién thi phia bén dudi may Logic Converter ta c6 két qua sau:

Logic Converter-XLC1

() () ) ) ) i)
4 B C D E F G H Out
poo Do oo o 1 ) Conversions
oo oo oo i 1
ooz oo 1 o EI
E oo o1 1 = —+ 1051
oo4 o1 0o 0 } | |
005 o1 o0 1 Y
oo | o 1 1 o } [E=l AE |
oov 1] 1 1 1 SIMF
008 1 0 0 o0 } (=l =4 ae |
\ 009 1 0 o i
Hll’lh II.31 oin 1 ] 1 i 1 | BB — 10(1 I
011 10 1 1 o
o1z | 1 1 0 o 0 [aB  — T |
013z 1 1 0 1 o
14 | 1 1 1 0 0 | | [AE___ —+ wanD|
014 1111 o ,,|
|A‘B'I:'I:l'+ﬁ!B'l:'l:l+ﬂtB'CD'+ﬁ!BC'D'+A‘BE'D+ﬂEBI:I:l'+ﬁiBED+ﬁB'E'D'+ﬂB'E‘D+ﬁB'ED'
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< Tiép tuc click vao nat [Fem_ == me] ta s& duoc biéu thic Boolean don gian
hién thi phia dudi may Logic Converter 1a A'B+B'C'+B'D".

% Click nut (B8__= =1 ta s& duoc mach dién cua biéu thirc Boolean don gian
tuong dwong v6i mach dién ban dau.

0 | L | 2 | 3 |
C D
A O (@]
2 3 |4
a %
Hinh I1.32 JT =
| ] >
| 9 11
) Ba
i 12

% Click vao nut [(BE___= maum] t5 & dugc mach dién dung toan cong NAND hai
ngd vao tuong Uing voi mach dién trén. Cac ban hay thu xem. Diéu nay rat hiru
ich cho sinh vién khi hoc moén K¥ thuat so va thiét ké cac mach di¢n dung IC so.

V.5.2. Tao bang su thit va chuyén doi

Pay 1a mot trong phan quan trong gitp sinh vién lam quen voi viée thiét ké mach s6
cling nhu kiém tra bang su that cua cac mach s6. Bay gid chung ta hay thir 1am quen véi
céch 1am moi nay tir phan mém mo phong MultiSim nay.

s Mo file moi (File/Open)
% Tu menu Simulate/Instruments/Logic Converter dat vao cura s6 thiét ké mach

% Double click vao biéu tugng ctia Logic Converter vira lay ra.

Logic Conwverter-XLC1 §|
() ) 0 € o 3 2
A B C D E F G H Out &
oo o o 0 o - Conwversions
oo 0o 1 1
ooz o 1 0 Eu
e e A =
i}
ggg } ? I;I 1 | 1 0] — et =] |
ik i1 A 1

|101 SEHE F\IB'
|.I'-\.|EH —» 101'

[ aE —» = |

AP C+ABC B +ABC
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% Click vao A, B, A dé tao 3 ngd vao, cac truong hop co thé c6 ciia 3 ngd vio s&
duoc hién thi phia dudi né. O cot c6 dau ? cho phép ching ta tao gia tri ngd ra
ma chung ta mudn thiét ké, chung ta chi can click chudt vao dé thay doi thanh
gia tri 0 hoac 1 hodc x. Sau khi chung ta tao xong bang sy that cho mach s6 ma
chung ta can thiét ké. Bay gio ching ta s& thyc hién viéc chuyén doi.

| 10]1 —+ AE |

% Click chudt vao nut , ta s€ duoc biéu thirc Boolean hién thi phia
dudi may Logic Converter la: A'B'C+A'BC'+ABC+ABC
T2 =43’ ae |

< Tiép tuc Click vao nut , ta s& dugc biéu thirc Boolean don gian
hién thi phia dud1 may Logic Converter la: A'B'C+BC'+AB

[ aE =

, ta s€ dugc mach dién cua biéu thirc

% Tiép tuc Click vao nit
Boolean don gian nhu sau:

] >

O U&
|

% Click chudt vaonat (a8 = mawo] ta s€ dugc mach dién dung toan céng
NAND hai ngd vao tuong duong vdi mach dién trén.

A B C
0O 0 O

1]

%
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X2 Tuong tu, chung ta co thé thiét ké cac mach dém tir don gian dén phuc tap ding
cong logic. Sinh vién hay ty khao sat cho céac truong hop con lai.
V.5.3. Mach dung may phat tir
*¢ Muc dich cta img dung nay la dé biét cach van dung may phat tir vao trong cac
mach s0. May phat tir trong truong hop nay dugc dung nhu bd nhé va led 7 doan

duoc ndi két nhu hinh sau:
% Chung ta hay v€ mach s0 nhu Hinh 11.33

SEVEN_SEG_DIS PLAY SEVEN_SEG_DISPLAY SEVEN_%BG_DISPLAY
% Sau d6 double vz Uz m

click vao biéu =7 = =T
tugng cua l':'” I] ln=n|]
?é(}i/ phat tir LECDEFG ABCDEFG ABCDEFS

¢ dat cac gia
tri cAn mo
phong nhu
hinh bén dudi
(di nhién
ching ta c6
thé dgt nhieu o=

5

hon va tuy y
theo riéng

minh ) v
Hinh I1.33
« Tién hanh mo phong click chudt [k )
\ , A 5 [ apemanan a —Add Control
vao RUN, ta c6 két qua nhu : Led ;g;{:;{;;g ~ ress ° E‘SI
< . yele
tat 0000, 1111, 2222, ...., 9999, S o Edit 0015 s
\ Current | DODE —_
2004, good, bye (Xem hinh SFEFEFET - Step
, L R tme 2 79717739 nitial | 0000 [t
Y.S 3) Chung ta co the dat cac CE3FIFE Final  [o3FF e
gia tri khac theo y muon dé hiéu SESCSCEF Trigger
k¥ hon vé cach ing dung cua o laians [intemal Easmal| [F %]
Word Generator vao trong mo 7ZPZZEEE Frequency - -

2 A ~ 9 A 1 2 d
phong mach s6. Hay thir xem dé ﬁﬁﬁﬁ Bt Ready "
thé‘iy dlIQ'C SLI' h&u dung Cﬁa phél’l FFFFFFFF Hex (11411415
mém nay trong giang day cho sinh || 13131313 | ginary ASCI [oADD
vién nge‘mh Pién — Pién Tu. m + | | |n0010001010000010001010000010101

' ’ 3 5
BBEEETEEEEHE DD O DG HHoEHEDE 60
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SEVENM_SEG_DISFLAY

S N 00000000 4 | [ FddeEss Controls
..... 1k 3F3F3FAF — | o T Cycle
..... 06060606 [ooos Burst
..... Cument pons -
----- EESESESE A Step
""" " 4F4F4F4F nitia T
: . I-:"- EEEEE666 Final 02FF ﬂ
......... ak Pattem
.......... 1 EDEDEDED Trigger —
........... 13 ?D?D?D?D
................ Intermal  Bdtemal | | £ |
....... VRG] H | 07070707 JFJ
........... T Frequency
........ LAY ap
................. £ EFEFEFEF ! kHz E:taady‘ﬁ
L S 79717735 it
.................... S S5AFAFEE Hex  |11411415
:::::::.%7.::::::::::: ..... 3 EELCECEF Binary ASCI |DADD
L 00080000 . | [npo10001010000010001010000010101
Sl Ha R 31 1]
......... Hinh II.34 S, I (AT R R G N O N Rt 8
vee
5v
18 V5
b =
0
AL L V6
- 5v
DO po* voac | [V =
8
VIN D1 — D1
V1 D2 D2
=5V 2 VREF+ D3 10 . p3 VDAC
11
VREF- D4 o D4
0 12
' D5 = . D5
= =_5Vv soc D6 o D
1 14 6
OE D7 o » D7
6 15 /
V3 7 EOC — A2
va
30kHZ 5V - 5V
0
= 0
Hinh I1.35

16
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V.5.4. Mach bién déi ADC va DAC

% Sinh vién hiy thtr v& mot mach dién cin mé phong nhu Hinh I1.35

% Mach nay dung may Function Generator dé phat song dé phat song Sin chuan va
dugc bién doi thanh tin hiéu s0 boi bd ADC véi tan s6 ldy miu duoce xac dinh
boi nguon phat xung vudng. Led dung dé hién thi gia tri cua tin hi¢u s & mdi
lan 1y miu va dang song vuodng cua tin hiéu sd dugc hién thi & may phan tich
Logic. Sau d¢, tin hiéu s6 duoc bd DAC phuc hoi lai dang tin hiéu ban dau. Tin
hiéu ban dau va tin hiéu phuc hoi duoc hién thi trén Oscilloscope.

D)

» Sinh vién hay dit lai cac thong s thich hop va tién hanh mé phong va quan sat
cac trang thai trén Oscilloscope, Logic Analyzer, trén Led 7 doan, sau d6 hay
thir thay d6i lai dang séng trén Function Generator thanh dang xung vudng va
xung tam giac. Sinh vién hdy quan sat cdc trang thai trén Oscilloscope, Logic
Analyzer.
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Chuong 3: OrCAD Capture9.2

** Muc tiéu can dat dworc:

Sinh vién c6 thé thiét ké mot mach dién tir don gian dén phirc tap thong qua cac mon hoc
chuyén nganh d biét. Sinh vién c6 thé méd phong mach dién vira thiét ké dé kiém chimg. V& duoc
mach dién nguyén 1y Capture hoan chinh, cach tao ra mot Netlist dé chuyén tir mach nguyén ly
(capture) sang Layout.

«+ Kién thirc co ban:

Sinh vién can phai c6 kién thirc co ban vé cac mén hoc lién quan nhu: K§ Thuat Xung,
Linh Kién DPi¢n Twr, Mach Bi¢n Tt, Ky Thuat So, Ky Thuat Vi Xt Ly va phai sit dung may vi
tinh ma co ban la hé di¢u hanh Window.

% Tai liéu tham khao:
[1] Bang Hoang Tuén — OrCAD Capture Vé mach Pién va Dién Tir - NXB Thong ké —2002.

[2] Nguyén Khéc Nguyén — Bai gidng Chuyén D& Thiét K& Mach In — Khoa Cong Nghé thong
Tin — PH Can Tho - 2002

[3] Nguyén Chi Ngon — Bai giang OrCAD — Khoa Cong Nghé Thong Tin, Pai hoc Can Tho —
2002.

[4] Nguyén Viét Hing & Nhom cong tac — V& va Thiét ké mach in OrCAD — Nha xuat ban Da
Nang —2004.

[5] Tran Hiru Danh — Bai giang OrCAD 9.2 — Khoa Cong Nghé Thong Tin, Pai hoc Can Tho —
2003
[6] Short Lectures on Internet (cac bai giang vé OrCAD trén Internet)

< Phan néi dung:
V& Schematic bang Orcad Capture
Khéi dong Orcad Capture
Tao project moi
bat linh kién
Pit nguon/mass
K¢ét noi cac linh Kkién
Chinh swra

Kiém tra mach, hoan tit mach va Tao Netlist

I. Khéi dong Orcad Capture
i Chay file: Capture.exe hodc nhap double click chudt vao [: I:
bi€u tugng Capture trén Desktop cia Window al:l l-lrE
(Start ->All Programs —Orcad Family Release 9.2 —
Capture )
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E% Orcad Capture - [Session Log]

[CF Eile  wiew Edit Oprions  Window  Help
D E]| =] x|E=|e] <o | I
o ] B e R i
s
s
< >
Ready Session Log
Khi bat dau ve x|
mOt SChemath Chung ta I Grid Dizplay I Pan and Zoam I Select I Mizcellaneous I Text Editor I
nén Chon menu Prirt Print Print
Options/Preference ~ [ 2= ~ [ Hi=rarchical Fin ~ I e
dé.c CéC thuf)C tinh tu}" I:I Eackground |~ - Hierarchical Part ird - Pin Mame
Chon rleng ChO ngIIOl H -EDkaa'k i\~ -ﬂier. Port Text [+ -Ein Murmber
thiét ké vé mau sic hién ~ - o ~ I reion ~ I =
H Connection Square Mo Connect [+ Power Text
thi cia Wire, Pin ... toa
dé lu'(’)’l Vé trong trang F-Qispla}l Froperty F-Qﬂ’-page Connector -ﬁelection
thlét ké’ mach nguyén o - DRC Marker |~ - Off-page Chctr Test 7 - Text
, . ) rd - Graphics i\~ - Part Body [+ - Title Block
ly. Khi chung ta chon
. " I I:I Girid i\~ - Part Body Bectangle [ - Title Text
Options/Preference tur
A , ~ rd - Hierarchical Block - Part Reference [+ - Wire
menu 1€nh chung ta sé
th"\ h'\. h'\ . th . h W - Hier. Block Hame - Bart Walue Usze Defaults I
ay nhop no1 oal nnu
sau xuat hién ok ]| cancel | Help |
Preperence voi
muc dich cai dat cac thanh phan thiét ycu
chuong trinh Capture. Nhirng thanh phan ma MESSEEEES =
h 4 \ e dv ~ 2 h h 9 d;( , h o 1 4 Colors/Print £ Grid Di Pan and Znnml Selectl Misce\lanenusl Text Editar
¢ ung ta cai at S¢€ an uong ¢n cac xu y Schematic Page Grid Part and Symbol Grid
cua nhitng chuong trinh va dugc luu trong tap  Visile  Vishle
tln CAPTURE.INI v Displayed ¥ Displayed
— Grid Sty — Grid Styl
4 * ' Dats " Lines {* Dotz " Lines
I.1. Chon lop Colors/Print: .
. - N 2 , , ¥ Painter shap to grid v Painter shap to grid
Hién nhitng gam mau dé gén cho céc
ting doi tugng trong trang so do0 mach nguyén
Iy nhu: mau nén cta background, pin linh kién,
tén linh kién, Bus, duong két noi cac thanh
phan, ludi vé, DRC maker, gid tri linh kién,
Wire, text ... oK I Eancel el

I.2. Chon lop Grid Display:

Cho hién hoic khong cho hién thi cac 6 ludi duoc thé hién bang nhing ddu chdm trong cac
trang thiét ké mach nguyén Iy hodc stra dbi linh kién. Muc dich cta luéi dé cho chung ta dat linh

kién ciing nhu sap xép chung sao cho hop 1y va chinh xac nhat,
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I.3. Chon lop Pan and Zoom:

Hién khung thoai chira cac gia (RS x|
tri d€ thay doi ty 1¢ phong to hay Colors/Print | Grid Display Select | Miscellaneous | Test Editor |
thu nho C,éc C,fﬁi tuong namtong Schematic Page Edtor—— Pt and Symbol Editor
trang thiét ké so do mach. o lFesies - oo Eactor e

Auto Scroll Percent: |5 Auto Scroll Percent: |5

QK I Cancel | Help

I.4. Chon lop Select:

Hién thi khung thoai lién quan [ =i
dén Viéc ll.,ra ChQn Céc thénh phén CDIDISJF’rinlI Grid Displa_l,ll Pan and Zoom \SE|ECt‘I Miscellanenusl Text Editr_\rl
A A Id — Schematic Page Editor———————— [~ Part and Symbol Editar
trong trang Y dO nguyen ly' frea Select Area Select
f* |ntersecting = |ntersecting
" Fully Enclosed = Fully Enclosed

M axinmum number of aobjects ta dizplay M axinnun number of objects to display

at high resalution while dragging: at high rezalution while dragaging:

|1EI |1D

Ok I Cancel Help
L.5. Lop Miscellaneuos:
J ~ \ X 2 Preferences 1'
Chtra nhitng thanh phan ho trg
A , , N , , J & Colols;’F‘rintI Grid Displayl Pan and Zooml Select TthEditorI
cho viéc gan cac thudc tinh cac doi _ _ _
° .z z .. —Schematic Page Editor—————————  ~ Text Rendering
'[u'()’tlg tI‘OIlg tI‘ang thlet ’ke. Ngoal ra Eil Style: Im [ Bender TrueTppe fonts with strokes
r \ r , - A il
n‘o conA co ch;uc ngn% ra‘f quanv trong Lin St and Wi, [ — ] ™| Filltes:
1?. tu dgng hién th} sO thir tu clia lpal o o Fiecovay
linh kién dugc lay ra (Automation I Enable Auto Recovery
reference place parts) va bét tay chéo —Part and Symbol Editar————————— [ pdate everny |15 mittes:
e Fill Style: M -
voi Layout (Intertool v Nere S| Ao Feforonce
: : A ~ Line Style and Yidth: | vl
Comm}lnlcatlon) rat huu dung tron EI v Automatically reference placed parts
V¥¢C Sap dat cac cac fOOtp_rlnt ,hnl} — Seasion Lag — Intertoal Communication
qun theo tuy thich cua nguoi thiét ke ot | PYRTE || 1% Ensble Inenool Commuricaton
nham tranh truong hgp céc kién
dugc sap dat khong theo y muodn.
’ o N ” , , . Ok I Cancel | Help |

Chtre nang nay chi co tdc dung khi

chung ta cung md ca Capture va Layout va di nhién la chung phai dang cung xu 1y chung mot
thiét ké.
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1.6. Design Template

Gan céc tham s6 mic dinh cho nhiing ban thiét ké va cac trang so d6 mach nguyén 1y moi.
Nhiing gia tri dugc gan theo khung tham s nay khong anh huong dén nhiing thiét ké cua cac
mach dién cil. Tir Design Template cho phép ta chon Fonts nhu kiéu hién thi cac ky tu, size cac
cua céc ky tu hién thi tén, gia tri, pin ... cia linh kién. Ngoai ra, nd con cho chung ta dat tén cua
thiét ké, size cua thiét ké, don vi do, hién thi luéi v& cho thiét ké ....

B x| [ — x|

Design Template

Title Block | Page Size | Grid Reference | Hierarchy | SDT Compatibilty | Bicck”| Page Size | Grid Reference | Hisrarchy | SOT Compatibiity

il 7 Alias Arial 7 Fin Name

Aial 7 Bookmark Arial 7 Fin Number

Organization Mame:

Aial 7 Border Text Arial 7 Fort

Organzaton Address 1 |

Documert Mumber. |

tiial 7 Part Referancs Title Block Text
i T E—
PeiEne
 Symbol
Library Name: |
Title Elock Mame: [TiHeBlackD

ok | Cancal Help |
ak. I Cancel Help I

Design Template x| Design Template k x|
Fonts | Title Block | Grid Reference | Hierarchy | SDT Compatisilty | Fonts | Tile Block | Page Size | Gid Heleren:e§| Hierarchy | SDT Compatibilty
Uni Horizontal Wertical
’V " Inches & Milimsters Count: |5 Count: |4
" Alphabetic (" Ascending (+ Alphabetic " Agcending
Mew Page Size Wwidth Height
= Numeric ' Descending ' Numeric 1+ Desgending
LYt |297 0oa |21D 0oa millmeters
width: 01 millimeters “width: IU 1 millimeters
&+ 43 |42U 0oo IZS? 0oo millmeters

A2 594000 420000 millmeters "Emder Visible Gnd Reference Visible
[+ Displayed [+ Printed ¥ Displayed [+ Printed
(el |E41 aoo |584 aoo millimeters

40 |1 189.000 ISM 0oa millmeters Title Block Visible
 Custam 257,000 0000 milimeters ’7 ¥ Displaved v Fiinted ¥ ANSI giid references

Pin-to-Fin Spacing: 254 millimeters

Ok I Cancel Help 0K I Cancel Help

I.7. Design Properties:

, , , n Cn Design Properties x|
Chl:l'a cac thu’(}'c l?nh lién {Fonis 7| Hierarchw | SDT Compatibility | Miscsllansous |
quan dén VléC thiét ké cac [ Arial 7 | 2utims [ &iial 7 | FinName
’
thugc tinh cho céc doi trong I Aol 7 | Bockmark | el 7 | e
trang so d6 thiét k& mach. | =i | Borer Test | sl | P
| Arial 7 | Hierarchical Block | Aurial 7 | Powser Text
| Aarial T | Met Hame | Anial T | Froperty
| Aarial 7 | Lff-Page Connector | Courier Mew 7 | Text
| Arial T | Bart Reference | Agial T | Title Block Text
[ arial T | Part value

Ok I Cancel Help I

I1. Tao mot New
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Project:

File &> New — Project

Ny

Tén Project

Khi tao

Thu muc dé
luu Project

Mew Project
Hame e
|NguonTT Cancel

Pl

Create & Mew Project Using Help

i T Analog or Mised 240

Tip for Mew Users
" PC Board “Wizard

& 58

Schematic Wizard is the
fastest way to create blank
zchematic project.

e
5

il ™+ Schematic

%

L7

Laocation
E:Mtailieusmay Thay DankhBai giang CAD + KT DO_DHDL CLY Browse...

3

mot Project méi chiing ta bat budt phai ghi tén ctia Project vao trong Name va phai chon thu muc
de luu Project do. Con néu mudn mé mat Project da thiét ké roi ching ta vao : File - Open —
Project... chung ta s& thay mdt hop hoi thoai xuat hién dé cho chiing ta chon file can mo.

Chon Up gié L—
tim file can
m¢ & Capture

7]
Loak jn: |_",i tach j _ £k B9
ano; T} Tam
=
| jtest
3 libr a2 :"[ Ehuvien
' 3 rngUan :i’ ket
:Er'-.lguu:unTT :i’

3 set

File name:

Filez of type:

t
et

|
|Elrn::a|:| Froject [*.opj] ﬂ Cancel

I11. Giao dién chinh cia Orcad Capture

Sau khi chung ta tao mot Project méi (hodc md mot Project da t6n tai) thi ching ta s& thay
mot giao dién ciia OrCad Capture nhu sau:
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¥ Orcad Capture

File Edit Yiew Place Macro Accessories Options  window  Help

Cira s6 quan ly
Project

Cac thanh
cOng cu Ve

! Reading Design Yariants Information...

iC:'l,F‘rogram Files\Orce |Scale=100%  #=2.10 ¥=0.00

Thamh g er

—

[% = ||| +]

[l er|Frl<e|ix| ~ [ |O|c] D] Al

}\ —
’_ho{dm u#’?\% \dat nhai &ong Each oudn va GND | R

|Cétc cong cu ho tro vé mach|

ve duong noi é; \

bus va duong ndi tir bus |

Do OrCad 1a phan mém chay trén hé diéu hanh Window giéng nhu cac phan mem ung dung
khac. Dé hoc nhanh chwong trinh tmg dung nay doi hoi sinh vién _phai co kién thirc vé tin hoc ma
dic biét 1a hé diéu hanh Window. Sau day chung ta s& tim hiéu vé chuong trinh tng dung nay.

Ciing glong nhu cac chwong trinh mg dung khac chay trén hé diéu hanh Window, nén chiing
ta c6 thé nhip chudt phai 13 chiing ta co thé thuc hién hau hét cac dic tinh co ban, cac chirc ning
co ban cua chung va ching ta di thiy ¢ trén.
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_i0ix

| PCE
£ File | Eg_., Hierarch_l,ll
< D esign Resources > New Scl:namatic

Sechematic, dzn

EI 2 SCHEMATIC]

Schematic
folder

Dezign Properties
Save

Save b

|

Mew Page
[ Etee Biaot
Rename
Froperties

Schematic page

Part folder

Chi can click chuot
phai 1a s€ thay va lam

dirare nhir hén dirédyi

I11.1. Design Manager:

Quan 1y céc so d6 thiét ké mach dién va cac thu vién trong hung ctra sé6 Design Manager.
Chung ta dung céc cira s6 ndy dé tao cac so dd nguyén 1y mach dién, cac trang so dd mach trong
ban thiét ké mai, thiét ké cac linh kién va céc ky hi¢u trong thu vién va sao chép hodc di chuyén
cac linh kién, ky hi€u, mach

dién va cac trang so do ¥l Orcad Capture - [NguonTT]

nguyén 1}’, mach glfra cac ban EF File Design Edit Miew Tools Accessoties Reports Options  Window  Help

thiét ké va thu vién. D|||| 8] &= 2l =L l
Trong khung cura s6 PCB

Loglcal,. Design Manager . £3 Fie | %, Hisrarchy |

trinh bai cac so do mach di¢n = £ Design Resources

va cac trang machnguyén ly — B3 -inguontt.dsn

- SCHEMATICI
[E Pacel
—|- €1 Design Cache

mAu. Tén cua so dd mach va
linh kién duogc liét ké theo

thtr tu mau ty trong cac thu 5 g
vién, nhung tén so d6 nguyén T CAPACITOR Hinh IIL1
1y ludn ludn dugc dat trude 5 FRRR NG n '
, A l hk,\ D,{ e - DIoDE
cdc tén linh ki¢n. Doi voi vi 5 iinieRs
du vé mach dién ngudn tuyén B3 TitleBlockn
tinh thi Design manager co T TL7a0-05/T0_0

nhu hinh II.1

= 3| Outlets
Jinguontt.drc

Jimguontt, ml
T30 Referenced Projects

Ready Line 1, Cal 1 INS
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_ Chung ta c6 thé mé cac trang so dd nguyén Iy mach va céc linh kién trong Design Manager
bang cach nhap double click chudt 1én chiing. Mac khac ching ta cling c6 thé trich duyét ban thiét
ke bang cach chon céc van kién va kich nut 1énh Browser tir menu Edit sau:

Chuing ta co thé thay doi gia tri linh kién, tén ctia cac thanh phﬁn linh kién, Flat Netlist, DRC
Markers, TitleBlocks ....

II1.2. Part Editor: Edt__l_ Y "“. G T

Chtrc nang nay dung dé sira ddi linh kién Capy g
theo y riéng ctia nguoi thiét ke. Dé thyc hién Bidrd ol
dugc chirc nang nay ching ta lam nhu sau: Praject, ..

Propertiss... CEriH+-E

Nhin vao hinh III.1 & trang phia trén, ching | =

ta chon thiét ké can chinh stra linh kién, sau d6 Fird... CbrF "I'*’ .
. . 2 . fename Park Property... Flat He

V?.f) msnu Efllt - quws’e - Parts dé .chthlAlnh Db D Prosacty. A
kién can Edit. Sau khi x4c dinh dgoc linh kién CFF-Page Cornectors
can chinh stra chung ta chi can click chudt phai TRieElocks
vao linh kién d6 va ching ta s€ thay mot menu Bogemarks
xuat hién, sau d6 chon Edit Part. Sau d6 mot 15 L

giao dién xuat hién nhu hinh II1.2

Hay chiing ta c6 thé thuc hién diéu nay bang cach
RN B khac, chiing ta chon linh ki€n can st chira ta can sura doi

| i UIEN m— g : ; trén Page co chtra so 6 mach dién va sau d6 vao menu
| : | |—1 Edit—Part hodc ching ta c6 thé click chuot phai 161 chon
| mwse|  Miror Horizontally Edit Part. Ching ta quan sat hinh bén dudi.
- 3 Mirror Vertically
AL Rakate
Edit Propetties. ..
: %/ Orcad Capture - [NGUONTT.DSN - TL780-05/T0_1] =13
1 iew Database Part Crrl+D [ File Edit Wiew Place Options Window Help -8 %
Link Database Part  Chrl+L |E;’“] | @I | | : | : | | | | G @
U? =
- =l
Zoorm In 7
Zoom Cuk e
o To... et
Cuk 1 3 %
Cgp':,.' I N O U T E
Delete =
O &
Hinh I111.2 N/ A
<Value>
. . 1« | ;H
Nhﬁ.p double click vao noi can 0 items selected Scale=409%  %=0,30 ¥=0,00 :

edit, sau d6 thdy mot hop thoai xuat
hién va tién hanh thay d6i nhu hinh II1.3.
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3

Mamme; e | " |
||3 ND |Zer|:- Length j
C I

MHumber: glg't': k Ance |
]2— Eiﬁ:;l:luc}q Uszer Froperties... |

; S bt

ke Zelength Help |
~
[ PinWizible
F

Chin han nhu ching ta mudén cho chan s6 2 ctia IC 6n ap 7805 xuat hién, chung ta chon shape
1a line, click chudt vao Pin Visible va chon OK, luc nay ta thay hinh dang ctia IC 6n ap 7805 c6

danh nhu sau:

u?
1 ] | 3
|
IN D0QUT
-
<Value> |

il
\

Chung ta s& thay khung ctra s6 con xudt hién. Néu chiing ta muén thay d6i

chén linh kién thi chung ta chi can chon chan link kién muén thay doi sau do6 click chudt phai va
chon Edit Properties. Con néu muodn thay d6i do rong ciing nhu vi tri cac chan thi chung ta chi can
gilt chuot va kéo dén vi tri mong muon. Va tuong tu cho cac chan va thudc tinh khac.

Sau khi d sira chira theo ¥ mudn ciia minh xong, chung ta click chudt vao nut close dé dong
giao di¢n edit linh kién lai va mdt hop thoai thong bao xuat hién nhu hinh bén dudi.

Save Part Instance @

part ingtances in the deszign?

'Y
'-."J)

|Ipdate All

Dizcard

YWwiould pou like to update only the part instance being currently edited, or all

Cancel

Help

Néu chung ta chon Update Current thi linh ki¢n ma ching ta da sua ddi s& chi cap nhat lai

nhing gi dd thay doi vao ngay chinh linh kién d6. Con néu chon Update All thi nhimg linh kién
cung loai s& duoc thay doi tat ca. Con néu chon Discard thi chung ta s& bo qua tit ca cac cong viée
edit linh ki¢én ma chiing ta da thuc hién va quay tr¢ lai giao dién thiét ké va néu chon Cancel thi ta
s& quay lai khung ctra s con cta Part View (ctra s6 dung dé edit linh kién) dé tiép tuc edit linh
kién.
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-lal]

File Edit Wew Place Macro Accessories Options indow Help
ol 8| &%= 2= [connecTor pezs e A |

s e e e s

II1.3. Session Frame

Khung nay chira cac thanh
phan ciia Capture nhu: session log,
Design managers, schematic page
editors, Part editors.

Ciing nhu céc trinh (mg dung ERRERENS EXREERES ERERRERS EERREREY SXRRRRE
khac hoat dong trong mdi truong
Window, ban c6 thé giam, ting
hodc chinh cac khung ctra s6 theo y
mudn, c6 thé Cut, Copy, Past ...

EER

=

ek

2| | | |2 8 ]

B

|Z|2

A
=

101

[=lelolal« |/ %]

II1.4. Session Log

[Ready [0 items selected [Scale=100%  #=10.10 ¥=2.70

Khung cira s Session Log chita cic thong tin vé [(ErTEEE———— .nix
nhing sy kién xay ra trong qua trinh thiét ké mach dién | [ERREEEY EEENRRE [EEENRRE IENTE g
nhu 10i, ca canh bao, cac thong tin vé linh kién ....Dé
x04 ndi dung trong khung cira s6 nay vao bat ky thoi
diém nao véi 1énh Clear Session Log tir menu Edit hodc
dung phim nong Ctrl+Del. -

IV. Tim hiéu cac thanh menu 1énh

Thanh menu trong Capture thay d6i tuy theo cach thyc hién cua chiing ta.

Menu FILE
Hi¢n menu x6 chira cac 1énh li€n quan dén viéc tao mdi |Fie View Edt Options window Help
ban thiét ké so d6 mach nguyén 1y, quan ly va in ban thiét ké. s € s
Library
New Save Chrl+s i

Save As...
e As Test File

Mé ban thiét ké hodc thu vién méi. Sau khi kich chon.
Lénh hién cac 1énh con gdm ¢ nhu hinh bén L coar
Design Print Setup. ..
Mo trang so d6 nguyén 1y méi trong khung cira s6 Design  import pesgn...
Manager. Dy la moi truong ma ching ta dang quan ly cac so _ =Ferien
d6 mach nguyén 1y véa cac trang thiét ké. Do ban thiét ké so ;;?{Jh—;*’;anm -
d6 mach nguyén 1y méi ké thira cac didc tinh tir so dd mach S
mau, ching ta nén kiém tra lai k¥ trudc khi thiét ké so dd  +a
mach Exit
Néu nhu chung ta luu so d6 mach nguyén 1y lan dau
thi khung hoi thoai Save As hién ra cho phép cho chiing ta dat duong dan va thay thé tén tap tin
ma hé thong da kich hoat.
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Library
Dung dé mdé linh kién hoac

ky hidu linh

ki€én mdi trong

khung cir s6 Part Editor.

bé tao mot

linh kién chiing ta

nén chon mot linh kién san co6 sau
dé chung ta edit lai chung la
nhanh nhat. Cach lam nay duogc

thuc hién nhu

sau: menu File—

Open— Library... dé chon mot
linh kién (di nhién linh kién nay
phai nam trong thu vién cua
Capture). Vi du: ta muén tao mot
vi diéu khién ho AVR 1la

ATI90LS8535,

trong OrCad 9.2

khong c6 AT90LS8535 ma chi co 7
AT90S8515, do d6 chung ta phai tao ra n6 tir AT90S8515 ¢6 san.

[£% Orcad Capture

Options Window Help

File Design Edit Yew Tools Accessories Reports

=18l

aled] 8] &B|e] 2]

PCE

1 File | R H\Elalt:hyl
-0 Design Resources
5B Anap_avr.dsn
i SCHEMATIC1
[ 0 Design Cache
© B3 tbrary
1.0 outputs
L. Referenced Projects

g (e S e e L1

[Ready

Sau d6 chung ta théy mot hop hoi thoai xuat hién.

K'Y Orcad Capture

Accessories  Reports

File Design Edit WView Tools

Cptions  Window  Help

=18l

oleal 8] &=2

=lolx|

e e e e e e et o [l 5

2=

Look in: I = Library

=B E-

=] aToD 5] oram [®]Latch =
=
@ BusDriver Transceiver @ ElectroMechanical @ LineDriverReceiver =
capsym @ FIFD Mechanical E
@ Connectar @ Filter . Mic rolle E
%] counter =) Fraa 5] Microprocessar =
=] piscrete 5] ate B Misc | Type: @rCAD Capture Component Information System 5,20
Size: 2,13 MB
4 »
File name: |M|crnEnntrn\Ier Open I

Files of type: [ Capture Library(".ols]

- Cancel
||

rcad Capture
File Design Edit ‘iew Tools Accessories Reports  Options

New 3

Close Project: Design. ..
Library. ..
WHOL File...

Texk File, ..

Save Chrl+5
Save s,

Archive Project. ..

Prink Previgw, .,
Print...
Print Setup...

Chrl+FP

Irnport Design. ..
Export Design. ..

1 MICROCOMTROLLER

2 Dibhoc_harhl. . \LIBRARY1

3 Dibhoc_harh...\baitapinap_avr
4 CAPROGRAM FILES), .. \LIERARY1

Exit

Chon MicroController trong thu vién Library cua Capture, chon va double click chudt vao loai
MicroController AT90S8515 va chung ta s€ thay giao dién nhu hinh I11.3.

Bay gio van d¢ con lai 1 chung ta sira chira linh kién giéng nhu da trinh bai ¢ phan du. Sau
khi tao thanh mdt linh kién chiing ta phai Save As vao mdt thu vién riéng (thu vién riéng do nguoi
dung tao ra) dé linh kién nay khong bi thay doi trong thu vién ban dau cta chung.

Tran Hiru Danh

Trang 56



Chuong 3: OrCAD Capture 9.2

Do trong thu vién cta Capture chi co cac linh kién thong dung, do d6 dbi voi cac linh kién
chuyén dung dac biét thi hau nhu it thay trong thu vién cia Capture. Do do, dé vé dugc mach
nguyén Iy d6 ching ta phai tao Liaix

mét linh kién mé—i hoén toén’ File Design Edit View Tools Accessories Reports Options MWindow Help
, A s ~ e = N W = e s B L
chung ta lam nhu hinh bén dudi. 2lelal gl 2lal Ll sl

e i [ e s

&4 microcontroller - [m] EI
PCA MICROCONTROLLER,OLB - AT9058515/FF =10f =
- —3p] PA6eD8 LB/ [ — ﬂ
£ File I B Hielarchyl —30] bz rany PETIATS [A— -
A= ATA051200 - —4 paom POBRID H— -
—ar] PB1T PO1/THO -
B ATIOS1200/50 —3H Pozrano pozan H—
o —a4| PA3FAINT PO3NTY [
¥ Orcad Capture - ATI0SZ3L3 — ] pagrss Foq HI—
S —=—| PBSMOSI  POS/OCLA 7
File Design Edit Wiew Took Accessories Reports  Optior B ATODSZILHI0 —{peemiso - Posin HE—
G T AToDSa414 — PEF/SCK POT/RO EE
e LD ATA0SH4L4LCC e pIaLl AET—
Open »  Design WTALZ ocie
: . £=4 2
s ot e
- e WHOL File 3
AVE Tl s B S |
Text File = i
Save As.. — T~ BU2456/30
Archive Project. ., .- BUZ45B/S0
- B~ BU2459
Prink Preview. .. o Rlsacn - he=t
Prirt... ChrP [l D e e T
Print Setup...

Impart Design...
Export Design...

1 MICROCOMNTROLLER.

2 microcontroller

3 MICROPROCESSOR

4 D:\hoc_hanh, . \baitapinap_ave

Hinh II1.3

Exit

Sau d6 chung ta s& thay
khung ctra s6 mdi s€ xuat hién.
Chon library1.olb, click chudt phai ching ta sé thay hop hoi thoai xuat hién bén dudi.

¥ Orcad Capture =121

o R . . File Design Edit view Tools Accessories Reports Options  Window Help
File Design Edit Wiew Tools Acces

olela] o] 2[mle] ol S BleER P R A = 4
Lleld| 8] 3[=@] < RETT

— FCE
EiLIBRARY1 ,;I,glil £ File |7‘1‘?_, Hielarchyl

PCB =}~ Design Resources
1 File | . Hierarch_l,ll
E- £ Design Resources [{;va;nho\ t
T : i . ibrary Properties
EE Libirary 0 Referenced Projects e
: 1l i Save As...
E|--- ciilibraryl.olb ave s

Part manager

: L2 Library Cach
L0 outputs
‘T Referenced Projects

1 | »

|Create news part in the library, |C:\LIBRARV1.n|b

Chon New Part dé tao mét linh kién mdi nam trong thu vién library1.olb, mdt khung thoai nhu
hinh II1.4 xuat hién dé cho phép chiing ta dién cac thong tin nhu Name, Part Preference Prefix,
PCB footprint ....va cac tiy chon khac. Sau khi dién day du vao Name, Part Preference Prefix,
PCB footprint va chon OK ta s& thdy mét giao dién nhu hinh II1.5 & cho chung ta tu thiét ké mot
linh kién theo ¥ muén nhu hinh IIL.6. Sau khi lam xong chung ta luu linh kién vira tao méi vao
trong thu vién da tao lac ban déu bang cach vao menu File chon Save As / Save (hodc cung c6 thé
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click chudt phai dé chon Save hay save As) va chon thu vién d€ luu linh kién vira tao véi mot tén
méi va click OK 1a xong.
New Part Prapertics x| ST
File Edit View Place Options Window Help
Y T L T - [= 1 L= i E1 EETETN
\ Cancel | “E‘l‘
o \ \ I ([5C Cong cu dé tao linh
= =0 Library .
Attach [mpl = I A
HEet ttach Implementation | 5 ;lhb:jaar:;.u\b kl@n
g |1 Sb e | o 0.
be Type ~ Rart Numbering o et U?'?

Mame: Idanh | oK I

e Prefis: IU?

orvert Yiew

[l=lulo]afs] | x]= ]

‘Hpmogeneous Q

" Hiterogeneaus I Pin Mumber Visible

\

C:\leF\‘AF 1.0L8

|
/éé higu bét
dau cua linh

SO chan cua

Ta 1a linh . .
¢n cua lin linh kién tao

kién Y
i kién lay ra ra <Value> _
N - o
Hinh III.4 Hinh III.S Otemsselected  [Seale=376%  ¥=0.70 ¥=-0.10
SEE g

File Edit WYiew Flace ©Options Window Help

Diela| @ &[m(e] o] g =Y = e e e O

o] 5] | =] Undo Move Chrl+Z

—1ol x| x Redo
FCE i
£ Fie | %, Hisrarchy | ’;‘ Repeat Maowve F4
=~ £0 Design Resources \
=3 Library Hlnh III.6 il Cuk Ctr-l_l_x
- [BR eillibrary1.olb =
o danh v Copy cr+C |
o]
a— B LIBRARY1.DLE - danh = Faste Ctrl+'u'
0 Ref
; > Delete Dl
TS SRS, A
Select Al Chrl4+8
; Properties... Ckr+E
- x4 Link Database Pat...  Ctrkl
Name: S Derive Dakabase Part, ..
GHD ine =
& | Part
Mumber: Tupe:
12 | Power E e | T »
Width
= Sealar o e - Rotake Ckrl+R,
iI=f =i o Iv Pin Visible vl
[Ready —376% #=1.00 Y=-0.10 Grgup
ngraup (g |
Find... Ckel+F

Global Replace, ..

Ngoai ra cac menu lénh nhu Save, Save As, Print, Print Preview, Print setup, Close, Exit cling
gidng nhu cac trinh tmg dung khac chay trén hé diéu hanh Window.
Menu EDIT

Chtra cac 1énh con lién quan dén viéc xir Iy cac ddi twong trong trang thiét ké mach nguyén Iy
hién hanh. Cac menu 1énh nhu Undo, Redo, Repeat, Cut, Copy, Paste, Delete, Edit Part, Mirror,
Rotate ... n6 c6 y nghia gidng nhu nghia tiéng anh cua chung. Chung hoan toan giéng nhu cac
trinh g dung khac chay trén hé diéu hanh Window khac nhu Office ...
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Menu VIEW

Menu View chtra cac 1énh c6 churc ning ho tro trong viéc
quan sat cac d6i twong trong trang thiét ké mach nguyén ly. Lénh
thay d6i tuy theo ché do thuc hién voi cac khung man hinh thiét
ke.

Menu PLACE

Day chinh thanh céng cu hd trg trong viéc thiét ké mach
nguyén 1y. N6 chira cac 1énh lién quan dén viéc dat cac link kién
trong trang thiét ké so d6 mach dién ciing nhu ndi nhiéu trang so
d6 mach nguyén 1y tir nhitng trang rdi nhau két thanh mot ban
thiét k& hoan chinh.

Part

Menu 1énh con Part hién danh muc linh kién muén dat trong
trang thiét ké mach nguyén 1y hién hanh. Cé thé kich cong cu Part
tir thanh coéng cu dé hién ra khung danh sach céc linh kién trong
Place Part. Trong Place Part nay chung ta ciing c6 thé Add cac
thu vién linh kién khac nhau nam trong Capture, hodc cling c6 the
Remove chung ra khoi Place Part, va ching ta ciing luu y rang
khi chiing ta Remove cac thu vién khong can thiét ra khoi Place
Part thi chung s€ khong bi Delete, do d6 chung ta hoan toan an
tdm. Hodc chung ta c6 thé tim kiém bat ky mot linh kién nao ma
chtng ta d3 quén hay tham chi khong biét chung c6 ton tai trong
thu vién ctia Capture hay khong, chiing ta chi can danh tir khoa
can tim (giéng nhu tim mot file trong Window ma théi) sau d6
chung ta chon Part Seach... dé tim linh kién do.

| Wiew
I fscend Hierarehy ShifE+-A
Descend Hieratchy Shift+HD

Go To... Chrl+3

-

In
el
Scale...

Zoom

: v Tool Palette
w Toolbar
v Skatus Bar

Area

&l

Selection
Redraw F5

v Grid
v Grid References

| Place

Part... Shift+P
[Dakabase Part Shift+2
Wire Shift -+
Bus Shift+B
Junction Shift+3
Bus Entry Shift+E
Met alias. .. Shift+M
1 Power., .. Shift+F
Ground. ., Shift+3
Cff-Page Connectar. ..
Hierarchical Block...
i Hierarchical Port. ..
1 Hierarchical Pin. . .
* Mo Conmect ShiFt4+3
Title Block. ..
Bookrmark. ..
Textan Shift+T
Line
Rectangle
Ellipse
Arc
Polvline Shift+Y

Pickure. ..

Tén cia LK can
tim trong Part

x
7 ]
= oK
7450 |
Part List: M\&ist cua thu Viél’l
74L33/SHIFTREGISTER <] Addbey |
7ALCKON/S0/GATE
74LCx02/50/GATE

ciiPROGRAM FILES|ORCADICAPTUREILIBRARYIGATE. OLE|

ACATGI S A TE
TALCA14/50/GATE
FALCA32/50/GATE
FALCHE6/S0/GATE

Fdl SN O ARATE

Part §Earch. i |

hd| Help |

— = , .
Danh sach cac LK

c6 trong cac thu
vién dugc Add

Panh tor khoa
dé tim LK

i Graphic
* Maomal
£ Cotverd

— Packaging
Partz per Pkg 4
Part: |,e.‘-, vl
Tupe: Homogeneous

Hinh dang cua
LK dugc chon

Ttr menu Place — Part (Shift+P) hay nhap chudt vao biéu tuong

Chung ta s& thay va 1an lugt lam theo cac budc sau day:

= B

Flace part.
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Khi chung ta bat ddu v& mot schematic mdi, sau khi click chudt vao biéu tuong Place Part trén
thanh cong cu v€, chung ta sé& théy khung thoai xuét hiénnhu hinh 111.7, dé léy duoc thu vién cac
linh kién céan thiét cho schematic can v&, chung ta click chudt vao Add Library dé chon cac thu
vién can add vao cho bang thiét ké, khung thoai moi sé xuét hién nhu hinh IIL8.

Cancel
Add Library...
FBremoe Litran

Fart Search...

Help

B

PlacePart

Bart:
[l
Part Lizt:
Libraries: — Graphic
Design Cache = el

| Gonvet

— Packaging
Parts per Pka: 1
\ &t | "I
Hinh II1.7 .
Type:

Browse File

o
I

Laak ir: | *‘E} Library

o] « @B

Size: 3.66 ME

Type: OrCAD Capture Component Information System 9,20

T 4TOD E|oRaM 1) Latch o)
@ BusDriverTransceiver E ElectraMechanical LineDriverReceiver ﬁ
= -

@ FIFD @ Mechanical =

= =

5| Filker n MicraControler o

T Wi s =

5

Kl |

File name:

I"MicroEonlrnller.nlb" "Connector.olb” "Counter.o

Open

8

Files of type: |Eapture Libraml* olb]

™ Open as read-anly

Hinh IIL.8

j Cancel |

%

Tir khung thoai nhu hinh II1.8 chung ta c6 thé chon tit ca cac thu vién co trong Folder Library
ctia OrCad Capture (Ivu ¥: chi cac thu vién trong Capture) hay ching ta c¢6 thé chon vira du cac
thu vién can dung (gitt phim Ctrl + click chudt vao cac thu vién can chon). Sau do click chudt vao
Open dé add vao va ching ta thiy nhu hinh I11.9

pacerart x| T x
= =
I G | E

ANCEl

Part List: Part List: ﬂl
100336/COUNTER ﬁl Add Library... O5E155/DISCRETE |l AddLibrary... |
100336/FP/COUMTER = 0vA11134/DISCRETE
100336/LCC/COUNTER Bemove Library | Ova11234/DISCRETE Bemove Libram |
100336/50/COUNTER OVA11334/DISCRETE
10CTO150/TO/DISCRETE Part Search... | 0%B11134/DISCRETE Part Search... |
T19LNS/DISCRETE 0%B11234/DISCRETE =
12 HEADER/CONNECTOR 0YE11334/DISCRETE =
Egﬁﬂg;&lggﬂﬂgg OWE11233/DISCRETE
1AM FACNLINTFR Ll 4IHE|D = 4IHE|D

Libraries:

B-PACK /NISCRETE

— Graphic Librarie: ~ Graphic

i+ Hirml &+ Momal

£ et ) Coryert R?
— Packaging <Value>

IHULLEH z 10 )
708 Parts per Pkg: 1 LF' OLLER Parts per Pkg: 1
Eark: | VI Eark: | VI
Type: Hinh I11.9 Type: Homogeneous Hinh II1.10
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Tir hinh 1119 - Place Part, chung ta chi can danh tén
linh kién can ldy ra vao Part (chi can danh chir cai dau
tién cua tir viét tat tir tiéng Anh, vi du nhu dién tré co
tén tiéng Anh 14 resistor, chung ta chi cin danh 1a R/r
vao Part, cling tuong tu cho tu dién la capacitor — chi
can danh 1a C/c vao Part ....nhu hinh II1.10. Chu ¥ la
cac linh kién nay phai ddm bdo c6 trong cac thu vién da
dugc add vao, néu chung ta chua add hay chung ta
khong biét chung nam trong thu vién nao, ching ta co
thé tim n6 bang cach click chudt vao Part Search trong
khung thoai Place Part. Vi du nhu tim IC s6 ho 74,
ching ta chi can danh 74* vao Part Name nhu hinh
II.11 va sau do click chudt vao Begin Search dé tim,
néu co chung s& hién thi tit ca cac linh kién ho 74 va

Part Search N

Part Mame:

|?4* oK.

Libraries: Cancel

7400/ Gate.olb -

Begin Search

7402/Gate.olb
7403/Gate.olb
7404/Gate.olb
7404/50/Gate.alb
7405/Gate.olb
740550 /Gate.olb

Pl

Help

E

Library Bath:

|E:\F'rogram Files\OreadsCaptureLibrary

|

Browse ..

cho biét chiung dugc nam trong thu vién nao, ¢ day la thu vién c6 tén 1a Gate.olb , cach tim nay

hoan toan giéng nhu tim mét file trong window.

Sau d6 lay cac linh kién can thiét cho so d6 nguyén 1y va dic ching vao vi tri thich hop, sira
chtra lai cho phu hgp v6i yéu cau thuc té can sit dung nhu doi tén, doi gia tri, quay trai phai ... linh

kién nhu hinh I11.12

~ Trong menu Place cua OrCad Capture, n con hd trg cac chirc nang khac nira nhu: Wire dung
dé noi cac chan linh kién lai trong so d6 mach nguyén ly, dat Bus, dat Net Alias, Text, dat Power,
GND, ngat trang khi so d6 mach nguyén ly c6 kich thuée lom ...

T PO e
1% Orcad Capture - [/ - (SCHEMATICL ; P2
@ File Edit Wiew Place Macro Accessories

Options Window  Help

=18lx]
=l=lx]|

o|z||] & & Ee| 2|z pooe
T T v

ey ey ey e e s [

I =z

=[x

Ees

(31 D21 L7305 CATOZ20 Sz L

. 1 3 2 L

" l:::'j DIODE DIODE g | © all

£ i —

5 220 DC out sl

AC in D2z ki) Ir A

DiooE =)|0|:= cf cz i 14 g ?ﬂ‘n

| | LED —

i g AT % o

TzZDDF ? 104 E

x =

—Fornt————————————————— =

Mame: Val &

ame: als Arial 7 (defaul) —

el A Change... | Use Delaulti g

Diizplay Format L=

. ~Color—————————— ;

1~ Da Mot Display o

N @ valus Only . E

" Name and Yalue . —

~ Rotation o

= Mame Only i © 180 —

" Bath i Walue Exists ol laler i Hinh III 12 i

A Al
QK I Cancel | Help |

[«]

| o

|Ready

|1 item selected |Scale=100%  ®=2.10 ¥=1.70
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-Xoay linh kién: Chon linh kién, an phim R
- Poi gia tri linh kién: Nhap dup vao tén
linh kién, d6i tén trong bang ‘Display
Properties’

- Di chuyén linh kién: Nhip va giit phim
trai chuot trén linh kién, di chuyén dén vi
tri mong mudn va nha

r

V. Dat nguon/mass va két noi cac linh kién

V.1. Pit ngudn/mass

- Nhap chudt vao biéu twong cong cu Place power va Place 3%
ground. GHD

chon Vee/GND, mét giao di¢n xuét hién dé cho chung ta chon
ki€u nguon/mass nhu hinh sau.

V.2. Két noi cac linh kién

L4y Vce/GND dat vao vi tri thich hop. Khi ching ta click chudt [Place power

7l 5
- Nhép chugt vao bidu tuong o vis e
con trd xuat hién dau ‘+’ - T VCC B
- Di chuyén dén vi tri muén ndi, nhdp chut, 1 sl % %
duong k¢ s& xudt hién theo huéng di chuyén cia | - _mTy—l
chuodt, dén vi tri két noi khac, nhap chudt lan nira, ===
mot két ndi s& dugc thiét 1ap.
- Chinh sira két ndi d& dang bang cach nhap chudt s

vao duong noi.

#%|Orcad Capture - [/ - (SCHEMATIC1 : PAGE1)] == x|
b File Edit Wiew Place Macro Accessories Options  Window  Help ===
X . i, aled] 3| &=l 2|2 o = &le sl vz s 2
- Tién hanh noi cac - i ' - ' =i
duong wire voi ¥ s < - g‘
cac chan con lai [ g =1 =
trong so  do ACHn o g o o l % DCout ||
A Id |N$ﬂ? 1Nmﬂ7 - b g /l
nguyén 1y mach ‘ r okt T %1‘; 5]
dién. Cong viéc f ¥ =i
nay rat dé dé thuc 3 ' =
hién. Tuy nhién =]
ching ta nén chu i
y dén tinh thim [ o
my cia so do =
mach. 2l

1«1 | _‘J:J

[ |0 items selected |Scale=100%  ®=5.10 ¥=0.90
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V.3. Hoan tit so' 40 mach

Bay gio chung ta c6 mot so dd nguyén 1y di dugc vé hoan chinh nhu hinh bén dudi.

D0 o
Ji
=11 1H4007 1H4007 L7305 CTO220 J2
; =
= B i Sour |2 n 2
i UG = R
ACin 1] e % - =
p———p i o DC out
1N4007 1H4007 B [ o oz |
T ~T-- C3 T
Z200F 1000F 104 Dig
LED
%
_’mndnw
R © Mew Window
VI. Kiém tra mach . Cascade
' Tile Harizontally
d h h , k 4 h A X X, 5 h e L Tile Wertically
- Orcad Capture cho phép kiém tra nhi€u yéu t6: Ho mach, noi tat, Errangs Ieans
o " . , , . . ’,\ . 1 Session Lag
- Vao ‘Window’ — ‘NguonTT’ (trc chon tén Project), dén khi rp—
. e . y P y <\ 2 nguontk
ctra sO ‘Schematicl: Pagel’ dong lai va c6 dang nhu hinh II1.13 v 3/ - (SCHEMATICL ; PAGEL)
=18l
[ File Design Edit View Tools Accessories Reports Options  Window  Help =1 x|
ozl|] & 4 |=e 2z Eo e o [ ke [ W e o [ 25 B 2]

1 Fie | B, Hierarchyl
= £3 Design Resaurces

[Tools  hay click |¥]

3 Design Cache Annoatate. ..

é...gtpizary Back Annotate. ..
[0 Referenced Prajects Update Properties. ..
. Park Manager *
Hinh II1.13 Design Rules Check. .

Create hMetlist, ..
Cross Reference. ..
Bill of Materials. ..

Expoart Properties...
Impoart Properties...

Generate Park, .,

- Chon DRC check
trén menu Tool hay click chudt vao biéu tuong DRC dé kiém tra 18i trong qué trinh v& mach,
mdt hop thoai Design Rules Check xuét hién nhu hinh I11.14 cho phép chung ta chon céac ché
d6 kiém tra 16i bang cach check vao cac qui luat kiém tra.
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- Néu chiing ta mudn kiém tra 15i trong qué trinh v& mach thi chiing ta check vao Report ciia

Design Rules Check. Néu

mudn xuat théng tin vé 15i
trong mach dién ra mot file,
chung ta checktiép vao View
output trong Report file cua
Design Rules Check. Tuy
nhién, chung ta co thé chon
mot vai qui ludt kiém tra nao
ma c6 ap dung trong so do
mach chung ta dang v€, con
cac qui ludt nao khong co
dung trong thiét ké ctia minh
thi khong nén check vao né
nham tranh xuat hién cic canh
bao ngoai ¥ mudn xuét hién.

VII. Tao Netlist
(danh sach cac ket
noi)

| ERC Matix

~ode

x|

—Scope
%' Check entire design
™ Check selection

 Use occurmences
' |sze instances [Prefened)

—Action
% Check design rles

" Delete existing DRC markers

Hinh I11.14

— Report

v Beport invalid packaging

[™ Create DRC markers for warrings

[~ Check hierarchical port connections v Check unconnected nets

[~ Check off-page connector connections . | Check SDT compatibility

v Report jdentical part references ™ Repart off-giid objscts

[~ Report all net names

[ FReport hierarchical ports and off-page connectars

Report File: [ Wiew Output rvmndow

ID:\HEIE_HANH‘\GIAEI TRINHA\BAITAPSMGUOMTT.DRC

- Vao ‘Window’ — chon Project: ‘NguonTT’

% Orcad Capture - [nguontt]

[EF File Design Edit Wiew | Tools Accessories Reporks Options  Window Help

Mew Window
Cascade
Tile Harizonkally

\ 0K | Tile Wertically

Arrange Icans

1 Session Log

v 3 [ - (SCHEMATICI : PAGEL)

= d| & f% Annotate. .. ﬁ glglql@l u?|tf R o

I I I —I I Back Annotate. .. ad I Iml
Update Properties. .. PCB / —

£ Fils | P8, Hierarchy | Part Manager » / —

EI IE:I Design Resources Design Rules Check. ..

Cross Reference. ..
Eill of Materials. ..

- E3 Design cac
: L3 Library Export Properties. ..
L3 outputs Import Properties. ..

.. Referenced Projects Generate Part..,

Click chuot vao Menu T001,—>
Create Netlist hay nhap
chuot vao biéu

‘Create Netlist’: |

tuong

|Create a netlist.
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Chuong 3: OrCAD Capture 9.2

Chung ta c6 thé check vao Run ECO to Layout, muc dich ctia viéc chon nay 1a sau khi Load
file. MNL ¢ Layout, n6 s€ cho phép load tu dong cac footprint trong Layout vao. Tuy nhién, khi

chung ta méi vé& OrCad lan dau tién
trén may thi tinh nang nay cling chua
¢6 tac dung, chi tir mach thir hai vé sau
thi chung ta méi thdy dugc tinh ning
nay. Mdt khac, Run ECO to Layout n6
s& load cac footprint c6 thé co vao khi
chay ¢ Layout, diéu nay s& c6 va chic
chan rang c6 mot vai footprint khong
dung voi kich thude cua linh kién trong
thuc té, do do dé tiét kiém thoi gian
phai chon lai cac footprint khong mong
mudn d6, ching ta khong can phai
check vao Run ECO to Layout khi tao
ra fileMNL. Khi dé khi file. MNL
dugc load & Layout, cac footprint sé&
dugc chon bang tay va chung ta chon
cac footprint phu hop véi kich ¢& cua
linh kién thuc té.

Create MNetlist

EDIF 200 PSpice | SPICE | WHOL | Werilog {Lal

—PCE Footprint

Combined property string:
I{PCB Footprint}

[ BunECO to Layout

i+ Uszer Properties are in jnche/

i User Properties are in milimeters

— Option O O

Metlist File:

E]IMF | Other |

¢ Tab
Layout Vé\’

User ... inches

ID:\HDE_HANH'\GIAD TRINHYBAITAPYNGUOMTT.MHL Browse. . |

Ok, I Cancel I Help

Nhu vay ching ta d hoan tit cong viée v& mot so dd nguyén ly trong OrCad Capture. N
Chu y 1a Create Netlist tao filename.MNL chi khi so d6 mach dién dugc v€ khong c6 bat ky 161

nao.
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X. Cac mach dién vi du

Ngudn 0n ap dung IC on ap LM7805

Bay gio chung ta tap lam quen véi mach dién don gidn sau:

D1 D2

J1l— 1N4007 1N4007
1
2
D3 D4
J
ACin
1N4007 1N4007

Pé vé so dd

chiung ta lam nhu

Windows Update

| Launch Real®ne Player
Mew OFfice Docurnent

Open Office Docurent

WinZip

Programs 'J—'__—l
# Documnents S ufv_'j

Settings »
j—‘:l Search »

Help and Suppart

=

u2 32,
N ouT * i
| —

TL780-05/TO DC out
C3 c1 c2
1000 1

100
)\ nguyén 1y nay
sau:

R

ACCESSOFES
Intervideo WinDWD Recorder
MATLAE 6.5

Multisin &

*¥ ¥ ¥ v v

Morton Ghosk 2003
Orcad Family Release 9.2

Micrasaft Ward

Run...

Log OFf ongdanh...

j,ﬂ ¥here are my Programs?

Click here to view programs that vou hawve not us
To turn this off, use the Taskbar and Stark Menu

Shut Dawn. ..

[ &F chus...

i &5 Cond...

Chung ta chon Start — Programs — OrCAD Family Release 9.2 —Capture Cis.
Biéu tugng cia chuong trinh OrCAD xuat hién nhu hinh bén dudi:

Khi d6 cira s6 OrCAD Capture xuit hién, trong ctra s6 nay ching ta chon File—>New—>Project

dé tao so d6 nguyén 1y méi. (dugc minh hoa béi hinh bén dudi)

Sau do hop thoai New Project xuat hién, tai muc Name nhép vao tén so dd nguyén ly mai, tai
muc Create a New Project Using nhap chon Schematic.
Nhap vao nat Browse hodc nhap vao muc Location tén duong dan chura tdp tin mdi sau do

nhap chudt vao nit OK.
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Sau d6 cira s6 OrCAD Capture dung dé vé S0 dd nguyén 1y xuat hién, trong ctra s6 nay chung ta
thdy thanh cong cu dung dé vé& so dd nguyén ly nam doc & goc phai man hinh 1am viéc, nhap chudt
vao chon thanh cong cu, giit va di chuyén chudt dén vi tri thich hop dé dat thanh cong cu vao vj tri
ma chiing ta thich néu nhu ching ta thich thao tac nay, néu khong thich thi chung ta dé cho thanh
cong cy ndm & vi tri mic nhién ciia OrCAD Capture.

&Y Orcad Capture - [/ - [SCHEMATIC1 : PAGE1)]
E File Edit Wiew Place Macro Accessories Ophions  Window Help — | ] e

o (e &) Llsle] | S

Fs

s

|z
53

o

2

-

<%

o
=
o

i

.
4 | ;

i:leading If)esign “ariants Information.. . E:ttailieuimay Thay D [Scale=100% ¥=3.90 ¥=0.90

|a|m

Trong ctra sO nay ching ta chon Place — Part hodc nhip chudt vao biéu tuong Place Part
trén thanh cong cu dé bat dau dat linh kién.

Shift+P ’T
Dakabase Part Shift+2
Wire Shift-+4y T
Bus Shift+B =
Junction Shift+1 -ﬁa
Bus Entry Shift+E H1 £ ~
Net dlias. .. Shift+h =i Nha‘lp CIAlu(.)t
Power. .. Shift+F 1 vao day
Ground. .. Shift+3 |
Off-Page Conneckar. ., L
Hierarchical Block. .. 4

Hierarchical Part., ..

-
=
=

i hica 7
Mo Conneck Shift+ GHD
Title Elock... —
Boaokmark. .. E
Text... ShiFt+T <P

Khi nhép chuot vao Place part, hop thoai Place Part xuét hién, vi trong khung Libraries chua
¢6 cac muc chira linh kién can nén hay nhap chudt vao nit Add Library d¢ chon cac thu vién chira
linh kién ta can. Cac thu vién chura linh kién ta can la Discrete, Connector, Regulator vi cac thu
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vién nay chira céac dién tro, bién trd, tu co cuc tinh, diode thuong SCR, Port, IC on ap .... Tacdé hop

thoai nhu sau:

Néu ching ta click chudt vao
Add Library, ching ta s€ thém
vao céc thu vién linh kién can thiét
cho viéc thiét ké mach. Chung ta
c6 the Add tat ca cac thu vién linh
kién c6 thé co trong OrCAD
Capture (truong hop nay thuong
thay dbi v6i nhitng nguoi méi s
dung OrCAD. Tuy nhién, néu
chung ta da quen véi v€ mach thi
chiung ta nén Add nhiing thu vién
can thiét cho thiét ké ma thoi)

Néu chung ta mubn bo mot thu
vién linh ki¢n nao dé, ching ta chi
can chon thu vién linh kién can bo
trong Libraries sau do click chudt
vao Remove Library.

Néu ching ta khong biét linh
kién can trong so dd mach nam
trong thu vién nao thi chung ta lam

Place Part

Part:

0k

Part List:

Cancel

10CTO150/T0
119LMS

126&4M5

126LNE

16440

1544 C-470072H0
1544 C-7A5651EK
1544C-T

1544C-T10382
1RAANS

Libraries: Graphic
CONMECTOR o
Dezign Cache ~

REGULATOR

Packaging
Partz per Pkg: 1

__ B

Type:

s Add Library...
Remove Library

Part Search...

w Help

Uil

nhu sau: Tu hop thoai cuia Place Part chung ta click chudt vao Part Search, sau do mdt hop thoai

xuat hién.

Trong Part Name, chung ta danh tir khoa (tén dai dién cho linh kién) vi du nhu hinh bén, chon
Browse trong Library Path dé chon duong dan chira thu vién linh kién trong OrCAD Capture.
Sau do chung ta click chudt vao Begin Search, néu co thi chung sé liét ké tat ca cac linh kién nam
trong cac thu vién khac nhau cia OrCAD Capture nhu hinh bén dudi.

Part Marme:

|*?305>1

Libraries:

Library Path;
|C:'\F’rogram FileghOrzadiCapturesLibran

Part Search

Part Mame:

|*?805*

Cancel .o
Libraries:

Cancel

Begin Search

IBM0117805/50/0R4M.0OLE
IBM011 78058 /50/DRAM.OLE
IBM011 78050 /SO/DRAM OLB
IBM0117805P/S0/DRAM. OLE
L 705, Requlator.olb
L7205/T03/Regulator.olb
LM7805/T0/FRequlator.alb

diilh

Help

Library Path:

H51'w/1 78058,/ T50F/DRAM.OLE

~ Beaqin Search

G,

Help

]

Browsze ..

|C: “Program Files\Orcad\Capture'Library

]

Browse .

Sau khi chiing ta tim nap cac thu vién can thiét cho cho thiét ké, bay gio chung ta tién hanh vé
mach dién. T hop thoai Place Part ta chon thu vién Regulator va kéo thanh truot trong Part
List va chon LM78L05SACZ/T092 va chon OK
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Tai man hinh v€ mach dién luc
nay tai dau con tro chudt xudt hién
hinh dang linh kién IC 6n ap LM
7805.

Khi chung ta nhdp chudt vao vi tri
bat ky trén trang thiét ké so d6 mach
dién va chung ta s& thdy linh kién s&
xuat hién trén so d6 mach. Mudn thoat
khoi cong viéc ndy, chung ta nhin
phim ESC hodc nhép chudt phai rdi
chon End Mode tir menu doc.

Mot van dé chung ta can luu y 1a
khi céc linh kién cung loai dugc léy ra
thi Part Reference s¢ tuyu dong ting
1én. Con khi chung ta copy linh kién
d6 ra nhiéu lan thi chi s nay sé khong
thay d6i va s& khong tu dong tang 1én.
Do d6 khi chung ta chuyén qua Layout
s& bi bao 16i vi ching khong biét vé
mach in nhu thé nao do c6 nhiéu linh
kién cing tén. Do do, van dé nay
chung ta can luu ¥, khi copy linh kién
thi chung ta phai stra Part Reference
lai sao cho chung khong trung tén
nhau d6i voi bat ky linh kién nao. Vi
du nhu IC 6n ap LM 7805 khi liy ra
thi s¢ mang Part Reference la Ul,
néu tiép tuc ldy ching ra cac IC ldy ra

s¢ 1a U2, U3,... Con néu ching ta
Copy thi chiing van 1a U1 cho mét lan
copy, mudn vy ching ta phai Edit Ul
vua dugc copy ra thanh U2 hay mdt
tén nao khac.

Bay gid chung ta tiép tuc vao
Place Part, chon trong thu vién
Discrete va kéo thanh trugt trong
Part List dé chon nhu hinh bén duéi

Nhiap chudt vao 4 vi tri khac nhau
de lay ra 4 diode va chung ta thay trén
ctra sO thiét ké mach nhu sau:

Place Part E|

el
Cancel

Part List:
LM78L0RALC/SD ~ Add Library. ..
LM 78L05AC,/TO3
LM 7ELO0BALC/TOS9 Bemove Library
LM 78L0RAC/TOS2
LM 78L0RACS/TOS2 Fart Search...
LM78L0BC/TO3 —
LM78L06C/TO92
LM78L094,/T0
LM78L03AC/TO
| WATE 178 /500 b $
Librariess: [C:\PROGRAM FILES\ORCADICAPTUREILIBRARYIREGLI
o - Sropr
CONMECTOR v B I
Design Cache ~ (eIt
DISCRETE
REGULATOR
Packaging
Parts per Plkag:

X

-
4

[«] |

0 items selected

| : |
: —x
—_ - T
L
— —
— AL
1]
Al

Scale=100%  #=0,90 ¥=0.30

£% Orcad Capture - [/ - (SCHEMATICY ; PAGE1)]

B=e3

@ File Edit Yiew Place Macro Accessories Oplions Window Help - &

X

o (IR e e e il - CI=1)

i
tu L1+l
NEEOEEENY

0 ikems selected Srale=100% %=2.90 ¥=0.40
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D1 D2 uL
1 3
o—po o—Ppo O—— VN  vout =
DIODE2L  DIODE2L
D4 LM78L0SACZITO2
DIODE21L
DIODE21

Ciing tu hop thoai Place Part cua thu vién
nay, ching ta danh ky tu “C” vao Part va
chung ta s€ nhu hinh sau

Nhép chuot vao 3 vi tri khac nhau trén so
dd mach dé léy ra 3 tu dién, sau d6 nhan phim
ESC dé thoat khoi cong viéc.

Ciing nhdp chudt vao Place Part va chon
thu vién Connector, danh tir “header” va kéo
thanh truot trong Part List dé chon ra
HEADER 2 nhu hinh v€ bén dudi

. Nhép chu6t vao 2 vi tri khac nhau trén so
d6 mach d¢ lay 2 HEADER. Nhan phim ESC
de ket thac.

Sap xép cac linh kién theo ¥y mudn sao cho
¢6 mot so d6 mach dé nhin va deé hiéu.

Place Part

Bart:

0K

|DIDDE21

Part List:

Cancel

DIODE ZEMER13
DIODE ZEMER3
DIODET3

~ Add Library...

Bemove Library

e

.

Part Search...
g:g g Eg; | CAPROGRAM FILES\ORCADVCAPTUREILIBRARY\DISCRETE  OLE
DIODE_DUAL

DIODE_DLUAL CA_JKK
NINDF Tillal Ta KK

w Help

Libraries: Graphic
CONMECTOR % Marmal D7
Design Cache -
~
REGULATOR
Packaging
Parts per Pkg: 1
<Value>
Type: Homogeneous
Place Part gl
=
|c
Cancel
Part Ligt:
N . Add Libay..
C106
12241 Bemave Library
C122B1
12201 Part Search...
C122A
C122M1
C122M1
C205
o0 bt ﬁ
Libraries: Graphic
COMMNECTOR & Nomal
Design Cache ~
REGULATOR cC7
Packaging /_T\ y
< =
Farte per Flkg: 1 Value

Place Part

Part:

|HEADEF| 2

Fart List:

Cancel

HEADER 1x3

HE&DER 2/5M
HEADER 20
HE&DER 20/5
HE&DER 20_19/5M
HEADER 202
HE&DER 20x2/t
HEADER 20x2/5M
HF ATF R 2w

-~ Add Library...
Bemove Libramy
Part Search...

- Help |

[C:\PROGRAM FILES\ORCADVCAP TURE\LIBRARYLCOR

Libraries: Graphic
CONMECTOR DO | |
Design Cache - sema
DISCRETE
REGULATOR

Fackaging

Parts per Plkg: 1

Type: Homogeneous

J7?

—

=Walue=
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Bay gio chung ta co cac linh kién dugc sap xép trong mach dién nhu sau:

D1 D2 U1
i 5
o—po o—Ppo o—vn  vour FB—0
1 2
T DBODE21 DIDDE21 L—7
= LM78LO5ACZ/TO92 =
| — | —
—Pp—o o—Pl—o HEADER 2
HEADER 2
DIODE21 DIODE21

iCl iCZiCS
E\C E\C C

Chung ta tién hanh ndi day theo dung so dd nguyén 1y bang cach chon Place »>Wire hoic
nhap vao biéu tugng Place Wire trén thanh cong cu

k% Orcad Capture - [/ - (SCHEMATIC1 : PAGE1)]

E File Edit Wiew BEEEES Macro Accessories  Opbions  Window  Help | (BT e
e " Part... shift+p | .
nj=ldl s ! 7] Bles’] v
Dakabase Part Shift+Z =

E K]

Wire Shift+4 I || w

Bus Shift+B =

Junction Shift+21 =1

Bus Enkry Shift+E T

Met Alias. .. Shift+ Hi

|l J1 Power.., Shift+F 1

= G;’;’””d"' Shift-+ Hay nhdp chudt vao 1

2 O_ 'Pag'_a Sl bi€u tugng Place Wire
i Hierarchical Block. .. n n A
: _ trén thanh cong cu

Hierarchical Port... FHR

HE~DER 2 , e ] ?

| et - c2 - 3 =

Mo Conneck Shift+x ""m|" ""m|" =

[ C

Title Block. .. E

bl fa |

|* | Bookmarlk. .. L‘J —
Place a wire, | Text.. Shift+T | [Scale=100%  ¥=5.60 ¥=-0.90 =

Khi sép xép linh kién, chinh stra cac linh kién theo y mudn, dat nguén, GND va ndi day xong,
chung ta c6 dugc so d6 nguyén ly nhu sau:

D1 D2
J1 N
U1 J2
— DIODE DIODE —
1 1 3 2
2 D3 D4 VIN VouT 1
— L=
ACin N 1 LM78LO5ACZ/TO92 1 1 DC out
1~ C1 ~T~ C2 ~T~ C3
DIODE DIODE 1000 100 1
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Mubn thay d6i gia tri ctia cac linh kién ciing nhur tén ctia linh kién cho dting nhu so d6 nguyén
ly, ching ta nhap double click chudt vao linh kién hodc chon véo thanh phan cua linh kién cén thay
d6i r6i click chudt pha1 va chon Edit Part tir menu doc. Khi d6 hop thoai Edit Part xuét hién, tai
muc Value nhap vao gia tri cAn thay d6i, sau d6 nhip chudt vao nut OK dé chip nhan cac thiét dat
moi nay. Chung ta xem thtr vi du trén hinh sau:

Céch 1am nay ciing twong ty cho cic linh kién khac. Tuy nhién chiing ta nén luu y rang, chung
ta co thé Delete gié tri cua linh kién nhung Part Reference (Name) cua linh kién thi khong thé x6a
b6 dugc hay khi ching ta Edit tén cua linh kién thi cling phai can than néu khong khéo sé& bi tring
tén thi khi d6 chiing ta khong thé nao tao ra duoc filename.MNL dé chuyén qua Layout

k% Orcad Ea.ptura - [/ - (SCHEMATIC1 : PAGE1)]

E Filee Edit Wiew Place Macro Accessories Ophiops. Window  Help
I ! I ,@i Display Properties _ U’
Mame: Value i FDnt. T 7| : - l *,
Arnial 7 [default]
: . i -5

| Walue: i"ﬁ"': i Change... | sze Default] ‘__L“

- Display Format o

o : - Color 2=

| " Do Not Display 1
= + Value Only EEE - | S v

2 " Mame and Yalue o ox =

- = ~ Fatation A

=eader = MName |:|F‘||_l',l o0 1800 FT0az FUR:

| " Both ifF Y alue Exists i o7 -:1::.
(] l Cancel Help l E3

. _|L‘ <P

4 » i
,.!—! . | . = =
Ready |1 item selected |Srale=100%  ¥=0.50 Y¥=1.50 e

...d".l."'...

&Y Orcad Capture
File Design Edit ‘iew Tools Accessories Reports  Options  MWindow  Help

B3 Neuon On Ap |:||§”g| | ' :I:l X Design rules che

| T Fie !Ei. Hierarch_l,li

=10 Design Resources
- =-B3 ‘nguon an ap.dsn £en identified as net connectivity change p

: 2] B3 SCHEMATICH
F oL

. & £3 Design Cache
: ki T3 Library
: -0 oukputs

Check for design rules violations,

|
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Sau khi v& xong so d6 nguyén 1y mach thi ching ta nén Save lai dé luu lai so d6 vira vé.

Nhép chudt vao nut Restore trén thanh cong cu dé thu nho man hinh lam viéc.

Kich hoat ctra s6 quan 1y dé chon trang so do vira thiét ké sau d6 nhap chudt vao biéu tuong
Design Rules Check trén thanh cong cu dé kiém tra so d6 mach

Hop thoai Design Rulgs Check xuat hién, check vao Scope, Action va Report nhu hinh bén
dudi va sau d6 nhap OK d¢ tién hanh kiém tra.

Design Rules Check

Design Bules Check . ERLC Matrix

Scope tode

%" Check entire design " |lse occunences

" Check selection % Uszeinstances [Frefemed)
Action

% Check design ules
" Delete existing DRC markers

Repaort

I¥ ' Create DRC markers for warnings

[ Check hierarchical port connections [v Check unconnected nets
| Check off-page connector connections [ Check SDT compatibility
[v Report identical part references [ Feport off-grid objects

[v Beport invalid packaging [ Report all net names

[ Beport hierarchical ports and off-page connectors

Feport Eile: v &
EATAILIELSMAY THAY DANHABA] GIANG CAD + KT DO Browsze. ..

0k | Cancel | Help ‘

Sau khi kiém tra thdy khong 16i xay ra, thi ching ta tién hanh tao file. MNL dé chuyén qua
Layout.
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Bai tap Orcad

Hay vé so do nguyén ly va thiét ké mach in cho cac mach dién sau

1. Mach di€u chinh va 6n dinh toc d¢ dong co
L
—/
P A 2 -
INOUCTOR FERRITE
el i Ri o3
1 20K h 4 -
2 . 1uf 1 60D
2304
= i o1
h 4 DIODERZ gy 3 4
3 o 1
[g EHzz2 3 =S T
(o5} i R3 -
12K
100uF
o oz
L o BIoCoE
- 2
100k OONG-CO
—
]
i aa
3 =
-2 02 Gl 'S@iﬁ
o EH2EEE B
R4
33K
2. Mach di€u khién deén chay dung IC 4017
g
5
A
Fe 1 — % 330 06 gt LED
—_
Ff 1 ——— 2 330 0% ATED )
o | S|
Tz FE 1 2 220 D4 .A"LED
14 lay w| ‘ - Py
13 i z RS 1 2 330 D3 LED |
BT —1
15 | . BT R 1 — 2 330 02 )% LED
: - 0 J —
4 Fi 1 — 2 330 01 gt A" LED
= 25 |5 1
el I Fo 1 — 2 230 D7 g% LED
o7 0 1
- RIDI ——— 2 330 05 gl LED
o — 1
M rl
2 Co 12 [ I —- S T [ ] .-’"-"'LEI:I
A
B R121 —— 2 330 010 ) %*LED
Fl3l —— % 330 011 ) * LED
— T
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3. Mach Relay bao vé dong 3 pha

D1
ré/ - T
R4 o7 L1
" BrooEe 10k -
S
—T
e Bfioe 47uf
¥
o1z P 1 ¥
By 0B mw R2 33k
DE B0E< g 2 ! . 3
—— LR
J2 [mer] o
R
Bfaoe - TS 470
o Ri
piooE % 71k
DIODE
4. Mach relay bao vé dong 1 pha
4 Ri s
—— 15K . CRDIODE
ATOLF
RE 1
z
D 101
sy 3
1
| i 2 =
czl - 03
[+ ]
1uF e 3 R2
1uF |+
I M
_L_ pr— pr—
12 R pos
L i 1 RELA-1 2%
i TAl
R LICk -T2
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Mach AVR cua may phat cong suat nhd
g
1o o2 .
N Ri o1 I
| R
| 1|L1 . /\:I;K 4 § " o | 2
o4 1
= N % L +— * C D:KIEHTLI
|I| B M l . oz L 3
L2 10K — g -~ 47TF R7
F20uF { { 220
o N D; Lk 9 vRzak
| 1 | M | [=1:] i" R& 1 ov
Lz 10K B . e A .. N (e
Jg R4 3 | &
|I| B K st % i I
H S 7K 1 2 ‘[: oz o Ee
2646 ol
- - -
- T umzz F ]
AL —
R R sCR-Ipa ooy | W
WRI-ZH 5‘ z 2 47
[arl
6. Mach tao hi¢u ing am thanh
T
I ol
c1
“1pr HiraL4s +ay E{
J
Bz T P HPKER
Rl g TR dpy =1 4 o= &@
1MEG: RE
q H‘| FIERE ; 10MEG 1000pF T
L}C A +
|- _ : Ezng
17z 174 —|
—_— 7 4011E - =
1/4 4011E L ’I; TuF
R4 "
- 4 4TH 3 z _k . 42
I Q Bz e ©s ENz904
56K Eer ey = 40468 A 1uF )
A —
LU | 1S 1
T 4 MIEC.
h [ - ES R7 EA
I ﬂ 1MEG = s 12K 12K
i || T -zewr
L
_3| k_ 7O MSEC. g
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7. Mach x4 nudc va xiy tay ty dong trong cac phong vé sinh

R1 R2 DEN 2
vce 1 2 AZK A J1
— N
L{ lL
vce 180 S
R3
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8. Mach quét Led 7 doan dung AVR AT90S2313 dung cho cac timg dung don gian nhur: dong
ho hen gio, dém sy kién ... va cac img dung co ban khac.
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Chuong 3
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Mach xt 1y tin hiéu s6 (DSP) ding AVR AT90S8535
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11. Kit nap da nang cac ho AVR
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12. Mach diéu khién Pén trang tri cong suét vira ding ROM
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13. Mach xa nudc va xdy tay tu dong trong cac phong vé sinh
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Chuong 4: OrCAD Layout 9.2

% Muc tiéu can dat dwuoc:

Layout 9.2 1a mot chuong trinh chuyén dung dé thiét ké mach in dua theo so d6 mach dién
nguyén 1y dugc thiét ké tir OrCad Capture. Sinh vién dya vao filename.MNL dé chuyén sang
Layout va tir ddy sinh vién c6 thé sip xép linh kién theo ¥ mudn, co thé v& mach in theo
phuong phap Manual hay Auto, c6 thé v& mach in 1 hoic 2 16p, cach kéo Copper Pour ....
Trong chuong nay, sinh vién nim duoc cach thiét ké mach in va tir day sinh vién c6 thé van
dung moi tinh ning cua chuong trinh Layout ma thiét ké cac mach in thich hop theo nhu cau.

X/

< Kién thire co ban:

Sinh vién can phai c6 kién thirc co ban Vé’CéC mon hoc lién quan nhu: Ky Thuat Xung,
Linh Kién Pién T, Mach Dién Tu, K§ Thuat S6, Ky Thuat Vi Xur Ly va phai st dung may vi
tinh ma co ban 1a hé diéu hanh Window.

+ Tai liéu tham Kkhao:
[1] Pang Minh Hoang — Thiét K& Mach In véi Layout 9 - NXB Thdng ké —2002.
[2] Nguyén Khic Nguyén — Bai Giang OrCAD — Khoa Cong Nghé théng Tin — PH Can

Tho - 2003
[3] Nguyén Chi Ngoén — Bai Giang OrCAD — Khoa Cong Nghé thong Tin — PH Can
Tho — 2002

[4] Nguyén Viét Hing & Nhom cong tac — V& va Thiét ké mach in OrCAD — NXB Pa
Nang — 2004.

[5] Short Lectures on Internet (cac bai giang vé OrCAD trén Internet)
< Phén ndi dung:
Khéi dong Orcad Layout
Tao project méi
Lién két dén footprint
Dat footprint 1én board mach
Pinh dang va 4n dinh kich thwéc board mach
Sip xép linh kién trén board outline
Xac dinh s0 16p mach in cin vé
Vé ket noi (vé tu dong/vé tay)
Kiém tra va in két qua
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SmartHoule
acdvanced
autonouber

., D Layout 9.2

PROCESSIMG | &

So dd minh hoa toan ha ans trinh xir |

N T —

Yisusal
CapD
IF QUTPUT

4 R

4.1. Khéoi dong Orcad Layout

Chay file: Layout.exe

A Orcad Layout

For Help, press Fl

v ena lavont

i

-IEX)

Layouk

-

e

_(Start —> All Programs — Orcad Family Release 9.2 — Layout ) hoac double click vao
biéu tugng trén thi chiing ta s€ thay mot giao dién xuat hién

Day co thé xem 1a khung man hinh tién chuong trinh Layout dé chiing ta c6 thé rtao moi,
mo, add vao hay xuat ra cac tap tin ban v€ hoan chinh.

Bay gio ching ta tim hi€éu mdt s6 menu Iénh co ban.

4.1.1. File

Chtra cac 1énh lién quan dén viéc tao méi, mo, add vao hay xuat ra cac tap tin ddi tuong
vao Layout hay sang cac thanh phan khic (cua phan mém thiét ké

PCAD PCB ...)
4.1.1.1. New

Néu chung ta chon New, ching
ta s& dé dang tao bang mach in méi
v6i File MNL ma chung ta da tao
ra trong phan OrCAD Capture 9.2
& chuong 3. ( chung ta ¢ thé ¢
thé xem lai chuong 3 dé hiéu rd
hon).

Khi ta chon 1énh New tir menu
File, man hinh hién khung thoi
Load Template File trong do co
chua tap tin cac board mach k¥
thuat mau voi board mach tréng

Load Template Flle
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mach khac nhu Protel,

=

Filmn ol lype: | Tesrphate =10l 12h]

=
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hodc nhitng board mach c¢6 chira san cac linh kién c6 dinh néu nhu chung ta da tao board mach
theo yéu cau cua so do chi tiét mach dién.

Sau d6, chuong trinh Layout s& yéu ciu ban tao hoic mé tap tin .MNL. T4p tin .MNL da
dugc tao ra trong chuong trinh OrCAD Capture (xem lai chuong 3)

4.1.1-2- Open Open Hoard il
Lénh Open liét ké tat cd cac tap tin .MAX | Lecki |G Deskiop x| & cf B
dang nam trong thu muc hién hanh. Dé m¢g ||Zmourm NEEL '
, , \ 2 , | BACKLIP S MAY =] TWEDR4 MAY

file. MAX chiing ta chi can chon file can mé sau || Zsacues 5| SWEERS, A
d6 chon Open 1a xong hay ching ta c6 thé nhip | Smemiee
0 p g hay chung ta CO the Nhap | = sweme e
double click chudt vao file da chon. EEYSMEER2. I
L] |
Fis e | Open I
Fies ol trpec [ Eoand Files | mas) = Cancel
4.1.1.3. Import
Yisw Tools Help
Cho phép chung ta m¢é hay du nhap mot file ~ tew
~ \ , A X K X QpEn. ..
da dugc tao ra tir cic phan mém thiét ké mach PN Ikerchiangs
khac nhu Protel PCB, CadStar PCB ...  Export b MAN ASCIL Netlist
1 MACH XL LY AM THANH 50, Max OB 1 et
2 HULY AP THANH S0 MaR Futurenet Netlist
Exit POB36G+ PCE
Cadstar PCB
= PADS PCEB
£ Orcad Layout PCAD PCE
- 7 Probed PCE
ZE8 Wiews Took Help Tanga BCE
New i PBoards PCB
Gpen... ' LF be Layout
Irpart 4 _ IDF to Layout
Cepoe T, R p— SPECCTRAtoLayosk
T A EHEnCAD b Layhout
1 MREH %L LY A4 THANH 50,10 ARGl e
23U LY AM THANH 50 M PCESHO+ 4.1.1.4. Export
3 Bk CadStar PCR ,
i £AD5 PCB Cho phép chung ta ching ta xuat file. MAX
PCAD PCB da duoc tao ra tor OrCAD Layout sang céc
Brotel PCE A A A1 A ) ,
T;WPCB phan mém thiét ké mach in khac nhu CadStar
PCB, Protel PCB ...
Layout to DRF
Layout ba IDF
Layout to GenCan
Layout to IPC-356 .
Layout to Hyperym £ Orcad Layout
Layout to SPECCTRA File View [REm
Layoukt bo GenCal i =T
Layout to Alegro D= . Orcad Capture
visusl CADD
4.1.2. Tools SrnartRoube
, , . GerbTool 3
Menu Tools co céc chirc nang sau: ECOS >
4.1.2.1. Quan ly thw vién (Library Manager) Edi App Settings
Reload App Settings

Cho phép chung ta edit hay tao mé&i mot footprint ctia mot linh
kién nao do. Tur day chung ta c6 thé tao hay suu tap mot thu vién footprint linh ki¢n ma chung
ta hay st dung cho cac thiét ké sau nay cua minh (khi ching ta chuyén vé vé thiét ké cac board
mach)
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4.1.2.2. OrCAD Capture

Cho phép chung ta mé chuong trinh thiét ké mach nguyén Iy OrCAD Capture tir chuong

trinh v& board mach OrCAD Layout.
Ngoai ra con cac chuc nang khac nhu SmartRout cho
Edit App Settings, Reload App Settings

4.2. Tao Project maéi

phép ching ta v& mach thong minh,

Chon File — New chiing ta s& thdy mot hop thoai xuat hién nhu hinh bén dudi

Load Tempilaln Fils
Neéu chung ta thiét ké board mach binh Lok [153 Dt -] @
\ 3 ; \ A 3 PELCEFAAT.TOH| TR TR Bora cPams TR R ECHEI0n TR [T
thuong thi ching ta load DEFAULT, con néu D it wwro: Mcoamcror [Eoe et %Wumm.m = i
, x e z Cn A R I OET_SHT.TOM T DLTRL Soe_cPue. TR ECUCEHTRL | T MO
chung ta mudn thiét ké board mach riéng theo °°"‘:. ;‘!‘ e neto @rem  Hovcsmo Reonemm Ber
mot hinh dang cu thé nhu sound card LAN card B e R R e
M A A A N , z T e TR T OHERTVGE. TFL  SHOM_LPLG0. TP (O ECWMIG0 TR (50 posc
cam trén chuan PCI, hay mét card nao d6 cam Banm  oeresm Sovassam @ eowscm @
trén chun ISA hay mot SDRAM, DDRAM R i sl Sopiatiall ol ©
v b tee i CEECTNTI , TF ¥ Ei SN |
< f Kha =7 e il paerikel- esoupolll e
thl Chul’lg ta ChOl’l cac ﬁle template ac. c..‘.l.r o L TFL STV, TR '=§|.'c.w:|m.1p|. = 158 TR T s
) s = i\:tdﬁlr.bd! ,;T-.!DH_CP‘IMJPL IﬂECMlWJPL 5 PSS TCH ﬂ"m
Ta cudng cou thed nodi madu coang nghed - - — -
T h 1 1 . e s Babet " Fa s |r_rf:\._||.___ = =]
(Technology template) sau khi vago moai Fwidogns [Temmerwin =] Carcel_|

trooeng thieat ked baeéng cauch file\ load (File
Technology template cou daing *.tch ).

. Sau khi chung ta chon file template can load thi rr‘lét hop thoai khac lai xuét hién yéu
cau chung ta m¢ file. MNL ma chung ta da tao ra trong phan OrCAD Capture (xem lai chuong

3).

, . Load Netlist Source @
Cach lam nhu sau: e <] e @ o5 m-
[ GLIOMTT. ML

de Recent /
Chon file két xuat cia qua trinh_—T1  eeser
ta:lo Netlist, trong tru“’O'ng hop nay %
la: ‘NguonTT.MNL v Documents

[&1T) é;ﬁ:?uter

Mypfﬁi::rk File name: [HELONTT ~ gpen |

Files of ype: [ Metist (= mnl) ~I Cancel

Sawve File As

Sawve jn: |L’:} tach j ﬁ E-
Layout yéu cau dat tén file
layout .max, mac nhién c6 tén
giong tén project da dat \
(NguonTT.max) ‘\
Save as lupe: |Eh:|ard [*. rmiam] j Cancel
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Sau d6 chon duong dan thich hop dé luu file MAX. Néu cac linh kién trong mach thiét ké
1a cac linh kién méi va chua timg lién két dén thu vién footprint ctia Layout 1an nao thi nd yéu
cau ching ta phai lién két dén footprint. Pay 1a budc kho khin doi hoi ching ta phai can than,
chung ta s& tién hanh cach 1am nay & phan bén dudi

Link Footprint to Component

4.3. Lién két dén footprint
AutoECO cannot find a fuutmpunent 0]
fi £
Pay la giai doan kho, doi hoi kinh fom pertnam @ —

nghlém dé lién két cac FOOth‘iIlt dén tfl’l’lg Please choose one of the options below:
loai linh kién dyoc st dung trong mach.

Link existing tootprint to component ... |

Create or modify footprint library ... |

Defer remaining edits until completion ... |

0K | Help | Cancel |

Funtprl nt for DIODE

an vao Link..

Libraries Llnh
~ "
THM_DISC M Add. k}@n
o can
e 8 oron| lién két
Chon tén footprint Foctprints
thich hop .
DAX2/ 525 375/ 62 —
D2/ 950, 225/ 062 A |
D2/ 50, 2604060 FOOtprmt
D2/, 900, 2704050 L

DARD). SEEM ‘IED;J DB2

tuong tng

Lap lai dén hét céac linh A
DAKZ-"IN 43?0.& 43?2&

kién trong mach DAXZAN_4B78-4717
DAX2HN_4713.4725
DAXZIN_47285-47644 3 Ok Help Cancel

D2/ TN_4333-4337
DAX2AN_5221B-62818 bt

Footprlnt for TL780-05/TO_0

Libraries

|2

Add...

ZIGZAG b

TRAINING
WRES

Céc thu vién wEoNTooT

Remaove

Céc footprint trong
thu vién tuong Gng

Ok Help

Cancel ‘

|€

Mot s6 footprint thong dung:

- Thu vién TO: TO92 (trans. C828, C1815, C535, ... ) TO202 (trans. H1061, IC on ap
ho 78xxx, 79xxX ...)

- Thu vién DIP100T: /W.300 (cac IC cam tir 14-20 chan) /W.600 (cac IC cim tir 24-40
chén)

- Thu vién TM_CAP_P la footprint cua cac loai tu dién

- Thuvién TM_CYLND la footprint ctia céc loai tu di¢n
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- Thu vién TM_DIODE 1a footprint cua cac loai diode hay Led.

4.4. Dat footprint trén board mach

Sau khi lién két cac footprint dén toan bd céc loai linh kién, Orcad ty dong load cac
footprint nhu hinh vé

| Layout -- D:AUSERSWONG NGOMBAL GIANGUWRCADWMACHWNGLIOMTT.MAX - [Design - Component Taol (DRC OM)]

BY ple Edt Wew Tool Cpbons acko  Wndow  Help

Sl 14l El ..IE..@_IEI Qs DT T8 2] S _.I ;’Ei.ﬂJ 2H 1 -

¥ 400 f 1300 G 100 [ TaE

L
[F400,1300] RAM: 4300K Used, 200257K Available

Laem viedc voui footprint ( layout cuiia linh kieén)
Trong phin nay chiing ta dé cdp dén 2 vin dé:
e Tim kiém linh Kkién va chinh sira footprint linh kién.

Khi cac footprint dugc load thong thuong ching khong diing nhu yéu cau ciia nguoi thiét
ké. Do d6, chiing ta phai tim dang footprint cho phtl hop véi timg loai linh kién thuc té dé khi
tao ra board mach in sao cho t6i wu nhat.
Cach thuc hién nhu sau:

HEAY Propertias, .. ChiE
2 oy Crrbe
Delete Chikex

Chon footprint linh kién can thay doi
trén board mach vira load, sau do click

Shiva 1

A Y . , ~ x Audjust CtrH]
chudt phai va ching ta s€ thay menu doc Matrix Flace
A ‘A A 14 : Cuick Flacs
xuat hién, tiép theo ching ta chon Properties g Py
Rotate [
l opposite T

Albarnske Footprnk. ..

4 Mzke
Break ChrHE
Lk L

Fix
Salect Mext

Minmize Connections M
TMoa Qi
Undo u

Sau khi ching ta chon Properties thi mot hop thoai xuét hién dé cho chung ta chon loai
footprint thich hgp. Ching ta s€ thay van dé nay nhu hinh minh hoa bén dudi.
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Edit Campanent

Catinm
Click chudt vao / ety Y [ab. Ratation o
day dé tim
footprint thay the Growp? [ Clsteriy [
thiCh, hOp va chunh Component llags
ta thay hop hoi I Fieed I Locked ™ Eey
thoai Xuét hién I~ Mon-Eleciric ¥ Rowle Enabled T Do Mot Rename

i
Reference Designator |ﬁT
Packaqe (IS
Yalue [1naD07
[ Foniprint.. ||  |D&s2HN_4001-4007

Chung ta click chudt vao Footprint, sau d6 ching ta s& thiy mot hop thoai cho chung ta

chon footprint thich hop.

Tt hop thoai Select Footprint, n6 cho phep
nguoi thiét ké lya chon footprint thich hgp hay
theo ¥ thich ctia minh.

Tuy nhién, néu cac footprint co trong Select
Footprint d6 khong phu hop thi chiung ta phai
tao mai footprint d6 cho phu hop vé kich thudce
cua linh kién.

e Tao méi mét linh Kkién
(footprint).

Sedect Foodprini F.E

Lbrares

Lozl
(BRORMT
(BLOHTSE
{BGA
{CLLE
{DCTRRET

Footprints

TSN 402007
[CRCVLAD s 1250l
|CROYLD ADOALS 2000 04

|CPCYLA D 27505 1 250 0
CvLD 160LE 1000

{CEFALLT
HUHPERXD

(TOA24
".'I.!.1“ I |
A1 | 1 "

Rl i | tee
Va2 b

Mé thu vién linh kién ctia layout : vao File \ library manager hoic Ctrl+I dé mo

I Layoul Plus -- EAATAILIEUAMAY THAY DAMHABA] GIANG CAD « KT DO_DHD. CLMRCADWACHSGLIORNT

Edit Wi Tool Options Adto Window  Help
e, ChrHn
CIpET,. Chr e e
Load... |6 |50
Sane Crel4-S | (RECOMNMMECT QM)
Savia Aa. .
Eackup
Closs
FrintyFlot. ..

Library Mansgar. ., Chrls]
Tazk Editar, ..

Exit

=121 0 Qﬁﬂ'} DI T 2 ] 82 2] 4] Bl 2]
| S - |

Hay str dung cong cu trén thanh Tool Bar, sau khi chinh stra linh ki¢n xong ta phai luu lai

(Save hay Save As)
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| Layout Plus -- [unnamed]

File Edit “iew Tool Ophons S2oftc WwWindowse Help

=|ER_ sl E| B2 28] Gl i@ 2T

dé tao footprint moi hoac
edit footprint trong Library
manager

Sau khi click chu6t vao Library Manager hay cong cu trén thanh Tool Bar, chung ta s& thdy
hop thoai xuat hién

T Layoul Plus -- EATAILIELIMAY THAY DAMHYEAI GIANG CAD + KT 0_DHDL CLAWRCADUMACHINGLION TT_MAX

Bie  Ede Wiew Teol ddueis L Wndbaw  Help

_IEFJJ.JELHBEIME_JJ.J_‘LLJ-- 0 e o) 4 -=
i —

[ 450
;:l Lilar, g-_‘iﬂ Lilrary - Pin Taol mm: OFF) TEmE
I Lilraries : : = ey
Th_ LMD -
TW DIODE

Th_DIHG
Thi_FLAD
T o

[ Auldl... | rmemewe |
annnlprhn!s

lnm-ql N0, 0507076 ~
| Du, IS0, DE0LLO5T
| Doy IS0, 2001051 DO O o LS
;DM.'B FEMOT0LDTS # © ® HoOO °
| DA DO, Q80,026
| DAY A2 L. 100,040
|y A7 1257040
|y Az 150,040
| . Asax.0907.031 -

| Crools New Faolprint,,,

| Save I Save A,

[ Deiete Fostprint

| [0.-A50] FAM: 660K eod, 1123851 K Awailablo

Néu ching ta mudn tao mot footprint méi hoan toan thi chung ta click chudt vao Create
New Footprint, con néu tao mot footprint méi thong qua viée Edit mot footprint linh kién ¢
san thi chung ta chon thu vién c6 chita footprint ma chiing ta can thay doi dé tao thanh mot
footprint mai, néu trong Libraries khong c6 thur vién ta can tim thi ching ta Add thu vién
footprint mdi vao va ching ta can luu ¥ chi chon cac thu vién footprint trong Layout ma thoi.
Céc thu vién nay ching ta co thé Remove ching ra néu thiy khong can thiét dé lai sir dung nita
va di nhién chiing s& khong bi mat trong truong hop nay ma chiing van con nam trong thu vién
footprint ctia Layout. Sau khi chung ta chon dugc footprint linh kién sao cho chung ta d& mat
thoi gian Edit nhét. Vi du ching ta lam nhu hinh trén, sau khi stra chira tao ra mdt footprint
m&i ching ta nén Save As vi néu chung ta chon Save thi n6 s& luu footprint méi vao cing tén
footprint cii va luc d6 tinh chét cua footprint cii s& khong con dung nguyén ban chat ciia chung
ntra. Chung ta c¢6 thé luu footprint méi d6 ndm trong thu vién hién hanh hodc ching ta co thé
tao ra mot thu  peer————— x|
vién mdi cho

Mame of fookprink

1 50/RH/TM1507%. 425/

chon duong dan dé luu

_— thu vién moi
ibrary " BECOMT100T .lIb LI Browse... |

- - Create Mew Library. .. I
Dé tao thu vién %
mé} e | Cancel_|

bat tén thu vién
moi

Mame of librang

I c:wprogram fileghorcadiLayo

riéng

minh.
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Trong khi thiét ké mot footprint méi ching ta c6 thé st dung cac cong cu khac cia OrCad
Layout d¢é tao ra footprint theo y mudn va kich thudc tuy ¥ ....Chang han c6 thé dung cac cong
cu do dat nhu: Dimension, Measurement trong menu Tool dé c6 thé tao chinh xéac kich thuée
linh kién thyc té.

Dé xem thong tin vé footprint ciia linh kién ta [FElE R e Hz AR A e tE

vao: lee] File Edk Yiew Tool Options Aubo Window Help

Spreadsheet\Footprint e mi| || E| [ =lalat~ iy q)g

S - Skrakeqgy... b —]
H| ] 2] 8] G % -450 Y 1800 |
View Spreadsheet| |

Sau khi click chudt vao va ching ta s& thiy
bang li¢t ké cac footprint ctia cac linh kién cé trong
board mach. Cu thé d6i véi mach ngué)n trong thiét
ké nay duoc liét ké trong bang sau:

Skatistics

Layers
Padstacks
Packages
Components
Meks
Obstacles
Teoct

Error Markers

29 Funtpa.'inls : r_:"ﬁlgl I

Fooiprint Name or InEsriion Faduiack il
Pad MNams Oirigin Ma e Flulls
Footprint DA=ZFN_4001-4007_DZ [TRT)
Pad 1 Thi_DHODE.IIb_pad3a?
Pad 7 Thd_DIODE b pad3l
Foolprint DAXZAIN_A001-4007_[3 [T
Fad 1 Thd_DNODE.Ih_pad3? Std
Pad 2 Th_DNODE. b _paddl Std
Foolprint DA A001-A00F D4 0.0
Pad 1 Thd_DIODE.IIb_pad32 Sid
Pad 2 T _DIODE. b _pad3l St
=
£ >

4.5. Pinh dang va kich thudéc board mach @ T2 .

—» =
e Nhép chudt vao biéu tugng ‘Obstacle Tool’ Obstacle Tool7
% V& bao hinh bén ngoai ciia board mach
+» Khi vé xong duong bao khép kin, double click chudt vao duong bao hay click
chudt vao dudng bao khi thdy con tré c6 ddu + nhé xuat hién rdi click phai chudt,
cach lam nhu hinh bén dudi.

X/

¢ Sau d6 chon Properties, xuat hién cua s6 cho dat do rong duong bao nhu sau

Tran Hiru Danh Trang 91



Chuong 4: OrCAD Layout 9.2

1 Layoul Plus -

- EATAILIELNWAMAY THAY DAMHABAI GIAMG CAD + KT DO_DHDL CLAORCADWAACHWNGLONTT.

Fle Edt Y Tool Optlons aube Window Help

=2 x| E| @ ®|5)0| ol @ T.o| W JI“_J J_J el e B

[ 500 [« 1azs

FRE

[IIJ Global Layesr

= Dasign - Obstacle Teol (DRC OM)

End Command
Copy
Drafabe

Finishi

Sagnent

fare

Exchargs Ends
Any Angle Cormsrs

e Thiét 1ap don vi do va hién thi, n6 cling 1a don vi thé hién do rong cua duong mach in
(net) trong board mach. Muc dich cia van dé nay 1a giap cho nguoi thiét ké mach in

kiém soat duoc do rong cua
cac nets trong board mach
cling nhu kich thudc cua
board outline. Céach lam
dugc minh hoa nhu hinh bén
dudi

Ukatocis Mame |14y

O sanale Tyype :
|Bzmrd mutlane -

bl e

Fhstmile Lawer
|Slabal Layrar -

Copper Pour Fulcs

A0 ped capEar paar s e po bt
L}

Pt SfacB mee) [ (e nsncll [—

Ganmmp ARAG hmnen,

2= | _bew |

Hate: Usn Fin Teol commanc] "Taggls Copponr P Soed®

sl

« Sau khi click chudt vao Options\ System Setting (hay dung phim néng Ctrl+G).
Chung ta s& thiy mot hop thoai xuat hién, tir diy chung ta c6 thé dat cac don vi
thiét ké, don vi hién thi nhu Mils, Inches, Microns, Millimeters hay Centimeter.
Chung ciing cho phép cho ching ta thay d6i ludi hién thi, ludi v&, dat ludi néu can

thiét.

I Layoul Plus --

Pl Edd Weew Tool EeSdil Acko  Window  Help

= 1 D E IR Al Svsten Settigs... hilia
: | Color Rules..,
Aok Bachus.. .

ohal Gpacieg...
Placerert Strabegy...
Plaeos Sabtings. .

Reoake Strateges
Foote Sethings. .

Fanout Setiings.,
Themal Rebef Satbngs., ,

Jumger Settirgs,.,
Frisé: Wia Matric SelkiFegs. ..
Test Point Settings. ..

Cedifeteek s Fsh g

Gerber Ssttings...
Post Process Settings...

User Frafarences...

E:NTAILIELIMAY THAY DAMHEAD GIA

Display Units Grids
. Mtz f) Visible grid Y] I
" nches [in] BRE DA PR v
7 Microns (u Detail grid pLY]: |
™ MilimEbers jmem) g
 Cenfineters [ Blace grid p4]: ]
Display Resolulion: Frouting grid: Bs
- Wiia gridz |25
Fotation
Increment:  [ap Snap: 'EE ki
Workspace Settings...
o | e |
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e Do kich thudc board: ‘Tool’ — ‘Dimension’ — ‘Select tool’, sau d6 do do dai va
d6 rong dudng bao. Muc dich ciia cach lam nay 1a cho nguoi thiét ké biét duoc kich
thudc cta board mach minh thiét ké co kich thuéc bao nhiéu, co 1én so véi kich
thudce thuc té cua board mach in ma minh dang c6 dé tir d6 ¢ cach diéu chinh thich
hop, sip xép lai linh kién trong duong bao hop 1y voi mot khoang cach hop ly
nhat.Cach lam nhu sau:

E] rés £dt e N Cptions  fukn  Window  Help

g ) ; %l Ql=|TE T
] — L hed |
Mtz v

oo
Fackags
Gabe
Foshprint
Padtak
PFn
Apeerbure
Hat
Coareckion
Frack
Track Seqrment: &

Jteper
ia
Tat Poirl

Dl Chart E
Tt J

Measaament k| Mew

Chstacks

iz
Error i Dusbum

Chung ta
luu ¥ rang don vi do khoang cach nay cé cung don vi do v6i don vi duoc dit trong Menu
Options\System\Settings ma chiing ta vira thuc hién & phia trén. Mudn thay d6i don vi hién thi
va cling nhu don vi do, chiing ta ciing vao Menu Options\System\Settings dé dt lai. Tuy nhién,
don vi d6 trén board outline s& khong tu dong thay ddi theo, dé chiing c6 thé thay d6i chung ta
phai vao Tool\Dimension\Select Tool hay New, sau d6 click chudt vao thudc do khi thiy con
tré chudt chuyén sang diu + (nho) rdi chung ta xé dich thi luc nay don vi do sé& thay ddi theo
don vi do vura dat lai.

Thiét 1ap don vi do cho bang thiét ké

Veo board outline

¥ Laypout - C:APROGRAM FILESAMORCADALAYOUTATUTORIALATUTODR. MAX
File Edit Miew Tool
ool ] <] 44 MG 1|5/ Q o o] ] 4| B8] ¢
paen e - i
X 12075 ¥4 Coorpules. ¥
= Design - Componcii=tis]:Ew i1
b Braci., |+ ]
Placemert Strabegy... Display Units
F"_I.a::uSm.tmga.. r;\- Mils [m]
Route Shiateges » " Inches [in]
Rioute Settnge. .. " Microns [u]
Fanout Settings.. O Millimeters [mm]
Thernal Aeliel Setlings.. T Centimeters [cm)
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&1 Layout -- C:APROGRAM FILESAORCADALAYOUTATUTORIALATUTOR . MAX

Fe Edit Wiew Tool Opton: Aubc Window Help
T(3J2) atfesie) i) a2 2

=] x|aNe E| 22 0] of ol

X 2075 v 4975 625

Chon cong cu v& board outline va v&, sau d6 double click 1én board outline dé thiét 1ap cac
thong s6 , ta c6 hop thoai nhu sau:
Ediz Obstacie =]

Obstacie Mame I_'-_I [

Oh=tacie Type
[Board sutlinm =1

[fo.

CErou s Helight W hdthy

 Obstacle Layer

Global Layes =
Copper Pour Rules

Ol arsnce | oorder

Mote: Ulse Pin Tool command *Toggle Copper Pour Seed’
to set copper pour seedpointa

I Icolate all irocks F Seed only from designated ol je ot
Met ttachment [ for mone): I- =1
Do Mot Bl Easysord Obhatocis Edge
Fiatoh: Patter. . | Comp Attachment.. |

Pé dinh nghia Layer stack, ta chon Spreadsheet tir Toolbar

F Layout - C:\PROGRAM FILESA\DRCADALAYOUTATUTORIALATUTOR. MAX

File Edit View Tool Dptions Auto ‘Window Help

BlEl X|#E| [F e elol ol wofi T)ne] el ol 5] ¢

= hrateqy. ..
% [2075 v 4975 o [iTor | =]

e Stalists
= Dezign - Dbztacle Tool | s

Pacsiacks

Footprints

Packages

Components | Layer Layer
Mets W NickMame Type —
Obstacles TOP Rouling
ESE BOT Routing_
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Sau d6 chiing ta click chudt vao layer dé chon 16p v&. Ta thay hop hoi thoai xuat hién:

- Layout — DAFPROGAAM FILESVORCADAMAYOUTATUTORIALATUTOR
Fia Edit Yiew Tool Dptions Qoo Window Help

= mil > gy IR
2075 4
ra

Layer Mame |'|-|'_'|]:I-

Layer MickMName |T|:|.p

Layer LibMame |T o

Cayer || Laver Type

Mame || = Bouting Layer = Plane Layer
ToR | sed Routing ' Documentation . Routing
BOT m | Dirill Layer . Jumper Layer Houting
GND | -
POSWER Double-—click in the Layer Name
INNER1 | Mirror Layer column of the layver you want to

modify,. The Edit Layer dialog
box display=s. Modify the
settings and choose the OK
button,

S —— oo
] |

Pé thiét 1ap ludi vé ta vao Options — System Setting va ta thay hop hoi thoai sau day
xuét hién.

| Layout - C:APROGRAM FILESAORCADALAYOUTATUTORIALATUTDR. MAX
Fie Edit View Tool s

. =lE _EI_II :’(Iﬁ]_ :_.:m Seltings Chil+3 h‘l :k,_lgzﬂ _.'.l ﬂl El] _-_ﬁl 'r"il '3[:"1 2
R2075 N4 oo sies. 1 2]

At Bechi. | — o ]
Global Spacing... . Grids =
Placement Strategy..

Place Settings..

Visible grid .5]: |l.l

To define grid settings for Detail grid (L] Izl_-'..
routes and vias. choose System
Settings from the Options menu. Place qrid .
modify the settings in the dialog I 9 sl 100
[ a1 th h th Kb i
OB Chunes e S Rution Bouting grid: IA‘* =
Yia grid: o5

Pé thiét 1ap nhitng luit vé khoing cach cho pads, tracks va vias. Ta chon
Spreadsheet tir Toolbar

5 Layout — D\ TRANHULUDANH| LUANVAN, THIRCTAP, MACH HOAN THANH\MACH HOAN THARH) THAY I
Fila Edt Wiew Tool Oplions Autn Window Help

_EIEH_ M HI EF P F = e | Almllﬂcfw-:;!q I@J_jﬂﬂ"‘_ﬁj.ﬂj_ El:y__,_!.J:\_ZJ_
[-2750 v 8125 mmmx R Pass yeT =
Rl Laper =
Latais Rouks Spacing
Padstacks
Fockprints
Packagas
COMpOnents
Plats

Face Pass

Chstacles
Teuk

Emvior Markars
Cwills
Apariuras

Click chudt vao Route Spacing, sau d6 chon kéo chudt ngang qua 16p minh can thuc
hién chirc nang nay( c6 thé chi moét l6p TOP hay BOTTOM hodc ca hai lop TOP va
BOTTOM) va click chudt phai sau dé tir menu pop up chon Properties chung ta s€ thay
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-{1 I.njtll.l]. [ul'l‘l'iﬂl.ulﬂ JEdit Spacing

Layer "TOP" Thay doi cac gia tri theo
—I—ILI J—}—I_- Trackto Track S 3 ) lyéu cau ciia ngudi vé
IK ztm 0 ra ra pacing Yy g p .
--- Ikm-lnn Component T | Track to Via Spacing I] 2. maCh va C}lu y dén don v
TR do dang str dung

Track to Pad Spacing I] .
Layer £ =
Mame Via to Via Spacing I] 2.

~—

-IIE—!%FI.TGM VWia to Pad Spacing I] 2.

ﬁg\?}'Eﬂ Pad to Pad Spacing I] 2.

INNER1 )
< ok | Help |  cancel |

Pé dinh nghia padsstack ta chon padstack trong Spreadsheet
Ta lam tuong tu nhu hinh bén dudi va s¢ thay

B Lapout -- C:APRDGHAM FILESA\DRCADALAYOUTATUTORIALATUT DR.MAX

Fle Edt Wiew Tool Options Auto Window Help

sl il X128 E]| [ @) >l ol o 2 O Tl welzdua] oo a2 2
¢ (2075  [v (4975 - it || A Tor 1 =]
Design - Obstaclke Tool |

Statishos

Lavars

Padstacks
Eoolprinks
Packages

Components
Pad Hels Pad
Lay: Hbstacss Shape
VIAT vzl

Gia su ta chon VIAT sau d6 double click chudt hay cleik chudt phai rdi chon Properties
tir menu pop upva ching ta sé thay.

o Lagout — CAPROGRAM FILESADRCADALAYOUTATUTORIALATUTOR MAX

Ele Edit Yiew Tool [Options Ao Window Help

ﬂﬂlﬂl J_ig Edit Padstack

L Padstack  [Via1

28 Padstack Lavers
[T Mon-Plated
[ Use For Test Point

" Large Thermal Relief
[T Flood PlanesfPours

-Pad Shape -
" Hound " Oblong
O Square
© Owal Double—click on a via name. The
- Edit Padstack dialog box
S e displays. Configure the via and
choose the OK button.

¥ HNo Co

|m-\.-.

Tu day
ching ta c6 thé thay doi hinh dang ciia cac pin trong footprint va cac dic tinh khac nhu Non-
Plated, Use For Test Point ...

DPit linh kién

Sau khi thiét 1ap cac thong sd cho ban v&, ta bit dau sap xép linh kién. Trudc khi dat linh
kién trén ban v€ chiing ta phai ddm bdo rang trén ban vé da c6 board outline trén tat ca cac 16p
ve.
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Dé kiém tra Board outline va nhitrng ving cam ta chon spreadsheet \ obstacles nhu hinh
bén dudi.
Lock linh kién (d& dang cho viéc sap xép linh kién trén ban v&) va thay thé linh kién
(trudng hop ta thiét ké sin footprint cho linh kién)

F Layout -- C:A\PROGRAM FILESVDRCADALAYOUTATUTDRIALAT PLACE 2. MAX

File Edit Yiew Tool Oplions Awo “Window Help

==l X|#/E| R ool nlwrgml_ﬂ TIn 2] Jfade] 4] Al ¢
EQy... k
|

X (2075  [¥ [4975 [_1or E
— Stalisties
=5 Design - Obstacle Tool [
Lapes
P
Frotprints
Obstacle Packages Obstacle
Name Lomponents Type Layer
4573 Nets Flace oulline 0 |
-467F4 m Detail S5TOP

4.6. Sap xép linh kién 1én board mach

e Nhap chudt vao biéu tuong ‘Component tool’

e Dédi chuyén linh kién nao, ta nhép chuot vao linh kiéndo, sau do, khi nha chudt ra va
di chuyén thi linh kién s& dugc di chuyén theo.

e Dén vi tri mudn dit linh kién, thi nhdp chudt lan nita

e Viéc bd tri linh kién 13 1 trong nhitng yéu t6 quan trong anh huéng dén do 6n dinh, dé
v&, thim my, ...

Board
outline

4.7. Xac dinh s6 16p mach cin v

Trong muc nay chung ta cin phai xac dinh mach in chung ta cin vé& 1a bao nhiéu 16p.
Trong OrCad Layout ching ta v& dugc rat nhiéu 16p mach in nhung do trén thi trudng trong
nudce chung ta chi c6 ban mach in tdi da 1a 2 16p va mot mat do han ché vé mat cong ngh¢ nén
cho du chiing ta c6 v& duoc mach in nhiéu 16p thi ching ta ciing khong thé nao rira mach dugc.
Do do6 chung ta chi chon ) 16p mach thich hop véi nhu cau thuc té, tuy theo murc do phuc tap
cua mach ma chung ta co thé chon v& mach in mot 16p hoac hai 16p

[ Lot~

Strateqy..  k

Trﬁn Htru Danh Statistics |—7

Padstacks
Footprints
Packages
Components 1

= D¢ an dinh s6 16p mach in

PRS- Y T 1 S « D D IS )
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Vé bang mach in ( mach dong)

Troduc khi ved nhodng nd6eng nodi maich ta phatli thieat ladp nhédng thuodc tinh

culia N6o6eng ved ( net properties), cho pheup ved trean 16up nago ( trodeng hoip ved nhieau

16up),

vag modt sod cauc thoang soa khauc. Thieat ladp cauc thuoidc tinh cho N66eng noai

maich (tean, Nod rodng)

Louyu:

Ved fi66eng Vee vag Gnd troouc, phali cou fiod rodng 16un hon taat call cauc n66eng
coen laii.

Trong quau trinh ved ta cou theé click chuoét phatii fied cou thea thay fioai fiod rodng,
add via, free via, lock N66eng ved, thay fiodi loaii via...

Vé mach ty dong (Autoroute)

Layout sou duing nhodong kyd thuaédt ved sweep, shove, interactive fied taéng c6dong

sOuc mainh t6i flodng ved vae khall naéng uyean chuyean ( flexibility)

foang:

Sau fiady la nhodng boduc co6 balin fied ved maich toi

PG YWindow  Help

Refresh 3 |IILI@I ._-IIILT

Place »
Unplace »

- Thieat ladp nhodng thuoéc tinh cho nN66eng ved (nets).
- Kiedm tra boardoutline, ionh nghoda via vag 166ui veo.
- Ved i6d6eng Vce vag Gnd.

Fanout 3

Ved troduc nhodng fiodeng phouc taip. Autoroute

Load file chiean thuait veo.
Chaiy autouter.

Optimize 166eng ved( sot duing nhodng coang cui

trong menu Auto).

Here’s detail :
Orcad c6 thé v€ tu dong trén s6 16p da dat. Tuy nhién, cac mach phuc tap doi hoi

nhiéu thao tic vé tay.

DPé vé tu dong: Chon ‘Auto’ — ‘Autoroute’ — ‘Board’

Unroute ] DRC/Route Box
Component

Desian Rule Check. ..
Remowve Violations 3 Halt Autoroute

Cleanup Design.. . Resume Routing

Orcad cho phép dat nhiéu chién lugc vé& khac nhau. Ngoai ra, trude khi v€ ty dong
ta can dat cac thong so nhu: Do rong duong v€, khoang cach duong - duong, duong
- chan linh kién, ... S€ dugc dé cap ¢ phan céc k¥ thuat nang cao.
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Lop BOTTOM
VE& mach 1 16p

Sau khi v€ xong,ta can kiém tra lai sy ding dén ctia mach dién va dé thuc hién duoc chire
ning nay chiing ta click chudt vao DRC trén thanh cong cu. Néu mach chiing ta v& co 151 hodc
canh bao thi s& ¢ nhirng vong tron mau d6 thi chung ta phai sira hét tit ca cac 15i nay thi mach
in ching ta thiét ké ra mai dam bao khong bi cham nhau.

| Layout -- C:APAROGAAM FILESADRCADALAYOUTATUTORIALATROUTEZ, MAX =
File Edt View Tool Opbons Aulo Window Help

==l x[#E| 8 29 Bloalrlelos| o es| Z[F A2 ¢
[ 4342 2625 g . |— - i
iz g Jedt, ; | L,

= Design - Shove Track - High Powe . | !ﬁm

| | m

If you need to manually reroute

tracks. choose the shove track
toolbar button. Layout
automatically moves existing
tracks out of the way as you
route.

Vé mach bing tay
Viéc vé bang tay, tuy thudc vao 3 ché do ve:

| =] |
i 1

AutoPath Route Mode Add/Edit Route Mode
Edit Segment Mode

Sau khi chon ché do vé& thich hop, ta nhdp chudt vao duong vé dé stra doi hodc vé duong
mai tir chan nay dén chan khac. Thong thuong, v€ tw dong xong, doi héi phai co thao tac chinh
sua bang tay.

Day 1a ban
mach in dugc
ve€ tu dong nhin
khong dep mat
lam
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4.8. In mach Layout Ién gidy trong/béng mo

Pé in PCB layout vira v&, ta thuc hién cac budc sau:
Chon ‘Options’ — ‘Post Process Settings’

- Nhap chudt phai vao 16p muén in (vi du 16p BOTTOM),
Chon ‘File’ — ‘Print/plot’
Chon options thich hgp, OK

chon ‘Preview’

Post Process

e Shift Plot Title
GERBER No shift Top Layer
GERBER | Noshit | Bottam Layer
GERBER No shift Grouni :
SERBER No shift Power Layy_

In dé thiy tim cua
pin linh kién dé dé
dang khoan 16 mach

%\\
Click chudt phai chon Preview tir menu popup
va chiing ta vao File—>Print/Plot hoac Ctrl +P

L~

DACcT

o’

de in
Print/Plot 3
PrintfPlot Format Print/Plot Settings
Title: NGUON
" DXF

+ Print Manager

in sau nay |

may in mau thi check
vao day

—=— Keep Drill Holes Open
[ Print/Plot Current Yiew
|_ Force Black & White

14 l//
Néu khong phai la I PrinyPlot To File

v Center on Page I~ Mirror
bcale Ratio: ,1_ To: ,1_
Rotatlon[CCW)
i+ 0 a0

180

270

Help J

—

Néu bo check nay néu mudn in mach in theo toa do goc X,
'Y Nguoc lai thi in board mach ¢ giita trang gidy

L il

Edz  Edit

[CAWPROEHAM FILESVORZADW AYTUTLYTUTORALATUTOR, MAS
Wiew Tool Options Aucto  ‘wWindow Help

[x 2075
m Post Process

4975

= =l <4 E] _IEIEIFJ Qi LT b2 o5 ea] B 4] 8]z 2
| —— -

Plot output Balch

File Name Enahbled
*TOP
*.BOT wes G
TGN D es GE
= PR s GE
*.AM1 Mo GE —
*INZ Mo GE
= IMN3 Mo 5E
*.InMA4 Mo GE

X ~ 5] ] Bl =
Tran Hiru Daj

.and the preview of the layer

displays in the design window,
Repeatl the process 10 preview
other layers.
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Intertool communication

Layout cou thed liean laic hoaéc keat noai voui Capture hoaéc moit sod coang cui thieat
kea maich fiiedn khauc fied cou thea kiedm tra tinh chinh xauc cufia maich fiiedn sau khi hoaen

taat.

¥ 0mcAD Capture ¥/ Layout - C:\PROGRAM FILESWORCADAL... M=l E3

File Design Edit Yiew Tools Accessones Op File Edit Miew Tool Dpfions fuo ‘window Help
Ol=d| & &B|e] D= 2l sum XA E| B2e0 oW aE|
K[aeso  [vjs1 G5 |imE

PR 4 Design - Component Tool [DRC OFF) =]

CI Fie | %8, Hiearchy |
El Desgn FIl:sl:u.:rcl:s

EI LIhr-El:_l,l'

EIC:I Duputs = |

Modt trong nhodng khaii naéng nodi badt cuia Layout lag khi ta choin moét
to0ing trong Capture thi floai toomg toong oung trong Layout seo saung lean vao ng001c

L %

fioai
laii.

Chure nang nay giup cho ngudi thiét ké biét duoc linh kién minh sip xép xem chiing nam ngay

vi tri mong mong mudn hay chua.

Capture

0ang

EFC1004

Troouc khi sot duing coang cui Intercool communication trong Capture, ta phati
ched fiod ITC trong Capture nhd sau : Options \ Preferences...

FPraferences

Colors/Prirt | Grid Dizplay | Pan and Zcom | Select Miscelansous | Teut Editor |

baat

— Schemate: Page Editor ——————— [~ Teast Boandaning

.E'“ S byl N I Hendsr TrusType fonts with strokes

I e

Line Styde and widike IIEI:! ==

Colar Im I Choose the Miscellaneous tab_
1l then selact Enable Intaertool

Communication and choose the

— Part s Spmboal Editor OFK button.

Fill 5 bl Il Eares

Lins Shde and wWhidth: I B i
 Seszsion Log Irtmrtol Communicateon

G Aarisl 11 I = EE nabde Intertood Communscatiory

OE | Cancel | Help

|

Tran Hiru Danh Trang 101



Chuong 4: OrCAD Layout 9.2

Qui trinh tao mach dong

In PCB layout ®
1én gidy trong/bong m& . eod I

A3
=
L
c
oE
)
@]
Tao bang lya o
(mat na) - ‘
*-0—y, 7 .
= | —
8 an]
A 5 A =
In lya 1én bang dong . -
2 =
‘ , £ -
Rira mach bang hoa chat m L
23
O] 9
{
=0
0 D |
— O

Khoan 10, phu xanh, ...

l

Hoan tat mach in

Tao thw vién footprint trong Orcad layout
- Khdi dong Orcad layout
- Chon ‘Tools’ — ‘Library Manager’ — ‘Create New Footprint® — Dt tén cho
footprint.
- Dé thém Pin méi, nhap chudt phai, chon ‘New...’
- Sau khi dat xong tat ca cac chan, luu lai footprint
- Canluu y dén ti 1€ ludi vé
Library - Obstacle Tool 0RC OFF)  [2][E1)EE] B save Faotprint an...
&Comp - tane o oo
¥USToe » i o oy

* b | _ Ceneel |

Pinh dang d¢ rong dwomng mach in H & el 8 Gl
— 4 View SEreadsheet =
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- Nhép chuot vao ‘View Spreadsheet’, chon ‘Nets’
- Chon “Width’ trong ung véi ‘Net Name’ trong bang Nets

Net Width
MName Color Min Con Max

Routin

1]

25, 30, 45

GND

25, 30, 45

NOD795 25, 30, 45 NetName  [&)

NOD861 25, 30, 45

NO1080 25, 30, 45 Net Attributes

NO1259 25, 30, 45 ¥ Routing Enabled v Share Enabled I~ Highlight

<

¥ Retry Enabled ¥ Showe Enabled [~ Test Point

Weight [<] .l i 50
Group |g low med high |

Min Width |25, Conn Width  [3p. Max Width |45

Do rong duong Min — Max
(1 inChe — 1000 mllS) Net Layers... | Net Reconn... |
Width By Layer... | Net Spacing... |

Help Cancel

Pinh dang khoang cach cic dudng vé lisis:ice =
- Nhap chuot vao ‘Options’, chon ‘Global Spacing...’ LR Layeis
- Chon va dit khoang cach thich hop. A0 STACE RN 050
Track to Via Spacing |J|] 1
Track to Pad Spacing |?.25

Wia to Via Spacing ET
¥ia la Pad Spacing k(]

Pad to Pad Spacing |5|]
B8 Route Spacing
Layer Track tn Track to Track to Via to Via to Pad to
Mamc Track Via Pad Wia Fad Pad
TOP 30 3o 30 30 30 30
BOTTOM 30 3n 11 an an 3n
[GND 30 a0 30 30 30 a0
FPOWEHR 3n 30 30 3n 30 30
INMER1 a0 an an 511} 3o an
INNE RZ 30 E] Bl 30 30 EL] L

- Viéc dat cac khoang cach nay cong véi do rong duong s& anh hudng 16n dén viéc
v€ mach. Vi du, dudng mach cé thé khong xuyén qua 2 chan IC duogc, ...

- Phu thudc cong nghé 1am mach in, ...

Cic chi y quan trong khi vé bang mach thiét ké:

Trong phan Layout ching ta cha ¥ dén 2 van dé chinh 1a v& mach in tu dong va v&

mach in bing tay (manual), nhung cho du 1 v& bang cach nao di ching nita ching ta ciing c6
mdt so chu y sau:

1. Pé biét dugc kich thuée cua bang mach in thi ta vao Tool/Dimension/New (hoac select

tool),rdi ra man hinh v& mach ta chi cdn nhép chudt trai va khi thiy c6 hinh 2 mili tén
huong ra va ta kéo chuot di va mubn do dén doan nao thi ta nhép chuot trai thi thanh
thudc do sé hién thi ra gia tri do dugc, nhung gia tri ndy mac nhién 1a Mils do d6 mubn
d6i vé dang mm hodc cm thi ta vao Options/systems setting va chon don vi can do. Va
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by gid gia tri nay van chua thay d6i, mudn thay doi thi ta chi cAn nhap chudt vao thude
do trén ban mach in r6i nhap chudt lai lan nira dé xac dinh.

2. Phai v& dudng vién bao quanh ban mach in dé kiém soat duong v&, linh kién dé khi v&
s& khong bi vuot ra ngoai gidi han cho phép. Bé lam dugc diéu nay ta [am nhu sau:

Vao Tool/Obstacle/new (hodc select tool) hay nhip chudt vao Obstacle Tool trén Menu
1énh, r6i chon 0 Global layer (c6 mau vang).Nhap chudt trai va khi thdy con tro 1a dau
cong nho hon. Sau d6 kéo chudt ca mudn dimg tai diém nao thi nhip chudt trai. Khi
diém dau va diém cudi gip nhau thi ta nhip chudt phai dé chon End Command dé két
thic.

3. Pé dat chién lwoc v& mach in tu dong ta vao trong menu Options/ Route
Strategies/Route Sweep. D& chon ve€ 16p trén bao nhiéu % va 16p dudi bao nhiéu %.

4. Vao Options chon Global Spacing dé chon khoang cach giita céc track to track, via to
via, track to via, track to pad, via to pad ...

9]

Tao Copper pour cho ban mach in khi da thiét ké xong, muyc dich cua van dé nay la dé
chong nhiéu cho mach dién. C6 thé kéo 16p phu nay doi véi VCC hay véi GND. Cach
lam nhu sau:

Tir menu Tool/Obstacle/properties ( néu da tao duong vién bao quanh ban mach ri) hoic
12 Tool/Obstacle/new ddi v6i truong hop chua tao dudng vién cho ban mach in va ta phai
v& duong vién bao quanh ban mach. Khi v& xong, nhap chudt trai khi thiy con tré co
hinh dau + nho thi nhip chudt trai chon Properties. Sau khi trén man hinh xuét hién hop
thoai Edit Obstacle. Ké tiép ching ta chon Obstacle Type chon Copper pour, chon
Obstacle layer chon 16p can phu copper pour ( ¢6 thé 14 TOP hay BOTTOM...) con Net
Attachment thi chon 1a GND hay VCC tuy theo ching ta mudn phii theo GND hay VCC

.. Con Hatch Pattern thi ta chon 14 Line hay Cross Hatching hay Soild rdi chon OK. Sau
do6 chon tiép OK Sau do chon ESC hoac nhfip chudt phai r6i chon End Command hodc
Finish. Thi chung ta s€ c6 mot ban mach in da phu Copper pour.

6. Kich hoat kiém tra 131 khi v& mach in vao menu Tool/erro chon select tool dé kich hoat
bay 16i. Mudn xem 15i thi chon menu Tool/erro/select from spreadsheet hoidc ciing ¢
thé chon menu Auto/Design rule check dé kiém tra 131, hodc kich chudt vao menu 1énh
Design Rule Check.

7. In cac linh kién trén board mach & mat trén ctia board mach dé thuan tién cho viéc gan
linh kién vé sau thi ta lam nhu sau:

Vao menu Options/Post Process Settings thi hop hoithoai xuat hién. Sau dé chon Plot
Output File name 1a *.AST nhép chudt phai va chon Preview dé xem cac linh kién &
mat trén cua board mach. Bay gio chi can ta in file ndy ra dé thdy cac linh kién da duoc
sdp xép & mit trénciia board mach.

8. Sau khi v& xong board mach in, bay gi® Layout trong Orcad c6 hd trg chirc ning filter
tdi uu hoa dé lam cho mach gon va tdi wu nhat ( trong ca hai ché 36 v& tu dong va vé
bang tay déu sir dung dugc tinh ning nay va chi co trong Layout va Layout Plus). Bang
cach chon Menu Auto\ Cleanup Design hoic c6 thé vao tr Menu
Auto\Refresh/minimize conections .

9. Pé thay ddi d6 rong cua duong mach ta chon duong mach can thay doi do rong (lac nay
ta c6 thé & dang & ché d6 v& manual hay da két thuc viéc v& ty dong, chi con chinh do
rong duong mach cho phul hop) tacod thé chon & mode autopath Route hoic Add/edit
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route hodc Edit segment va nhan phim W thi c6 mot hop hoi thoai hién ra cho chiing ta
chon dé c6 thé thay doi co thé 1a ca segment, net hodc conections.

10. Ta c6 thé chon mot khbi mach riéng 1é trén mot board dé v&. Nham kiém tra cac chién
thuat v& da chon va dé tdi wu board mach in vé& sau nay. Vao menu View\Zoom
DRC/Route Box dé rii linh kién ( ta ¢ thé thay ddi kich thudc ciia DRC/Route Box
hién hanh, doi n6 hodc c6 thé dat kich ¢& cia DRC/Route box b?mg mouse va phong to
va chuyén dé & mot vi tri khac). Sau d6 vao Menu Auto\Autoroute\DRC/Route Box dé
v& khéi mach d3 chon. Con néu mudn Unroute khdi mach di vé trén thi ta lam nguoc
lai vao menu Auto\Unroute\DRC/Route Box dé khong v&.
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