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. _ Chuong 1 ) i
CAI PAT PHAN MEM TREN MAY TINH
Gigi thigu:

Ngay nay, viéc sit dung may tinh dé thiét ké cac mach dién 1a rat phd
bién, n6 giup cho coéng viéc nhanh chéng hon va d6 chinh xac 1a rat cao; hon
nita ching ta c6 thé chinh sira dén khi mach dién téi vu trude khi 1dm mach
chinh thirc. Chinh vi vdy, trong Chuong 1 nady, ching ta bt dau cai dit phan
mém thiét ké mach dién ding Orcad 9.2 va Proteus 7.2
Muc tiéu:

- (Cai dat dugc phan mém thiét ké mach trén may tinh.

- Khéi dong duge Chuong trinh phan mém thiét ké mach sau khi dé cai
dat.

- Rén luyén tinh ty mi, chinh xac va tdc phong céng nghiép.

Ngi dung chinh:
1. Orcad 9.2
Muc tiéu:
Biét duoc nhitng chtic ning ciia phan mém Orcad va cdu hinh may tinh

ma phan mém yéu cau.
1.1. Khai niém vé phan mém

Phin mém thiét ké mach dién tir Orcad cua tip doan Cadence® dugc
cac chuyén vién danh gia 1a mot trong nhitng phan mém thiét ké mach manh
nhét hién nay. Orcad d& c6 mit va hd tro cho cac k¥ thuat vién thiét ké mach
tir rat sém. Tir Orcad phién ban 3.2 chay trén nén DOS cho t6i phién ban 4.0
d4 c6 nhitng cdp nhat dang ké. Tiép do 1a phién ban 7.0 chay trén nén
Window d4 lam say mé ngudi thiét ké mach in chuyén nghiép, sau do da c6
phién ban 9.0, 9.2, 10.5 va m&i nhat hién nay 1a phién ban 15.7.

Orcad 14 mot phan mém chuy@n dung rat manh véi giao dién rat than
thién, cach s dung don gian. Ban c6 thé v& mach nguyén Iy véi Orcad
Capture, chay mo phong voi Pspice, dic biét 1a chirc ning v& mach in rat
manh v&i Orcad layout, cing voi mét thu vién linh kién khong 16 dugc hau
hét cac nha san xuét linh kién dién tir cung cap cho Orcad. C6 I& ching ta
khéng can phai ban téi strc manh cia né ma phai quan tim t6i viéc 1am sao
khai thac va st dung Orcad hiéu qua trong viéc thiét ké mach.

Véi muyc dich huéng dan sir dung va gilp céac ban thuan lgi hon trong
viéc thiét ké mach, ching tdi d4 xay dung nén tai liéu “Thiét ké mach bang
may tinh dung phan mém Orcad 9.2” . Trong bai hoc, c4c ban s& thay su tién
lgi cuing két qua cua Chuong trinh Orcad 9.2 ddi véi ngudi thiét ké.



Gido trinh duoc bién soan theo cach husng dan ting budc, cho nén du
ban 1a mot ngudi bat dau hay mot nha thiét ké mach in ky cuu thi gido trinh
nay diéu co thé gitp ban 1am quen véi mét cdng viéc vo cing phuc tap, ly th
trong thoi gian that ngan.

Ching ti nghi rang tai liéu nay két hop véi su thuc hanh sé gitp cho cac
ban thyc hién hiéu qua va nhanh chéng hon viéc thiét ké mach khi sir dung
phan mém Orcad.

Cé4c mach dién trong gi4o trinh chi mang tinh tham khao va minh hoa dé
ban 1am quen v&i céc thao tac ldy va goi linh kién trong thu vién d6 so cua
Orcad ma nguoi mai bat dau hoc kho cé thé lay nhanh dugc.

Cé4c mach in thiét ké trong gido trinh ciing chua phai 14 t6i wu, chi mang
tinh vi du. Ngay viéc bd tri, sip xép linh kién, céc ban phai tuan thu theo
nhitng nguyén ly thiét ké mach in tdi thiéu nhu: Cac Transistor cong suat nén
bé tri gan bién mach in dé tién viéc lap rap sua chira sau nay, cac tu chdng
nhiéu ngudn can bd tri sao cho gan ngudn cip vao chan vi mach nhat..v.v.
Orcad du ¢ manh thé nao ching nita ciing chi 12 cdng cu hd trg thiét ké mach
ma thdi. Mudn 1a nha thiét ké mach in chuyén nghiép ban can phai c6 kién
thiec chuy@n mdn méi c6 thé thiét ké mach in hoan chinh dua vao san xuat
duoc.

Yéu cau hé théng

Pé cai dit va chay Orcad hé théng may cua cac ban phai thoa man
nhitng y&u cau sau:

- V6i it nhit 640KB bd nhé.

- B4 may IBM Pentium hoac may tinh ca nhan tuong thich c6 mét dia
chira Chuong trinh cai dat.

- H¢ diéu hanh Win9x, Winme hodc NT,XP...

- Khong gian dia trong du cho trinh tmg dung ma ban mudn cai dit.

- Trude khi cai dit phadn mém cac ban can biét loai Card man hinh ma
c4c ban dang dung, Orcad Capture tuong thich hon ca v6i chuan VGA.

1. 2. Cai dit phin mém

- Ttr thu myc chira phan mém Orcad, nhap dup vao ‘g Setup.exe
Chuong trinh s€ tw dong chay. Trén man hinh ta s€ thay bang thong bao Setup
xuat hién (hinh 1.1) dé chuan bi cho viéc cai dat.



orcad

a Cadence product family

Orcad Release Setup iz preparing the InztallShield(R ]
“Wwizard which will guide you through the rest of the
=  zgtyp procezs. Please wait,

99 2

Hinh 1.1
- Chuong trinh s& ty dong chay cho dén 100% cira s6 Warning (hinh 1.2)
XUt hién, nhan nat OK dé qua trang ké tiép.

cadence

Warning

! E e advise you to turn off any virus detection programs while running
this installation, &nkivirus programs can cause this installakion to Fail,

Hinh 1.2
- Chuong trinh cai dat s& yéu ciu tat tat ca cac Chuong trinh diét virus,
sau d6 4n vao OK.
- Bang Welcome (hinh 1.3) xuat hién, nhan next dé tiép tuc cai dat.




]

Welcome to the Orcad Family Releaze 9.2 Setup
program. T hiz program will ingtall Orcad Family
= Releaze 9.2 productz on vour compber.

[t iz gtrangly recommended that you exit all Windows programs
before running thiz Setup program.

Click Cancel bo quit Setup and then close any programs vou
have running. Chck Mest to continue with the Setup progra.

WARMIMG: Thiz program iz pratected by coppright law and
international reaties.

|Inautharzed reproduchon or diztibution of this prograrm, ar ary
portion of it, may result in severe civil and criminal penalties, and
will be prozecuted to the maximum extent pozzible under law.

Mext » | Cancel |

Hinh 1.3
- Chuong trinh sé hién ra bang License Agreement (hinh 1.4) thdng béo
vé dang ky ban quyén nhan Yes dé tiép tuc qua trinh cai dit.

Fleaze read the following Licensze Agreement. Press the PAGE DOWHN key to ses
the rest of the agreement.

CADEMNCE DESIGM SYSTEMS, INC. A
SOFTWARE LICEMSE AGREEMENT E
THIS 50FTWARE LICEMSE AGREEMEMT ["AGREEMENT") IS & LEGAL DOCUMEMT
BETWEEMN 0L AWND CADEMNCE DESIGM SYSTEMS, INC. ["CADEMCE"). PLEASE
READ THIS AGREEMEMNT CAREFULLY BEFORE INSTALLIMG YOUR CADEMCE
SOFTWARE ["SOFTWARE"). BY USING THE SOFTWARE, YOU ([EITHER &N
INDIVIDIJAL OR & BUSIMESS ENTITY) AGREE TO BE BOUND BY THE TERMS OF
THIS AGREEMEMT. IF0U DO NOT WaMT TO BE BOUMD BY THE TERMS OF

THIS AGREEMENT, CADEMCE |5 UMNWILLING TO LICENSE THE SOFTWARE TO

O, IMN WHICH EVENT YOU MUST PROMPTLY RETURMN THE SOFTWARE AND

ALL ACCOMPANYING ITEMS [IMCLUDIMG MANUALS, BINDERS OR OTHER
COMTAINERS &MD ANY OTHER PRINTED MATERIALS]WITHIM 30 DAYS. BY
CLICKING "ves" BELOW AND BY USING THE SOFTWARE, YOU ACKNOWLEDGE

|

Do you accept all the items of the preceding Licenze Agreement? 1f pow chooze Mo,
Setup will cloze. ou must accept thiz agreement o continue.

¢ Back Tes Mo

Hinh 1.4



- Chon Next dé tiép tuc cai dat (hinh 1.5).

Licensing

Choaze from the following licensing options:

f* Standalone Licenzing

" Wetwark Licensing

X

< Back | Mest » | Cancel |

Hinh 1.5
- Chon Next (hinh 2.6).

Standalone Installation Options

Choase from the follawing standalone inztallation options:

0+ |nztall Products on Standalone Computer

" Update Licenzsing on Standalone Computer

X]

¢ Back | Mewt » | Cancel |

Hinh 1.6

- Khi Chuong trinh cai dat hoi Key Codes, chung ta ¢ thé tham

khao mé cai dat chuong trinh ¢ bang dudi.




Capture A
CaptureCIS B
LayoutStd E
LayoutPlus F
LayoutEngEd G

PSpice H
PSpiceAD I
PSpiceADBasics J
PSpiceOptimizer K

- Hay dién vao hop thoai Key codes (hinh 1.7) nhu sau (Luu y nho

xubng dong). Sau d6 chon Next.

Key Codes [$_<|

Enter the Kep Codes for the products pou have purchazed in
the edit box below [one code per ling].

FTZTuo; o o0 oo

Presz F1 for Help.

¢ Back | Meut > | Cancel |

Hinh 1.7
- O khung dién Authorization Codes (hinh 1.8) nhap vao “LILAMA2” dé
xac nhan sau d6 chon Next.
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X

Authorization Codes

Setup requires Authorization Codes for the following products:

Capture
Capture CI5
Capture CI5
Capture CI5 -
Layout

Lavout Plus w

>

Bl (N = e )

E nter the Autharization Codes in the edit box below [one code per ling).
[f you do not have Autharization Codes. press the "Get Authaorization Codes”
button to get vour Authorization Codes.

LILAMAZ

Press F1 for Help.

Get Authorization Codes | < Back Mext » | Cancel |

Hinh 1.8
- Tiép theo dién tén ngudi sir dung (Name)va tén cdng ty(Company) vao
hop thoai User Information (Hinh 1.9), sau d6 nhan Next. Nhin Yes dé xac
minh lai.
User Information x|

Pleaze enter pour name and the name of the comparny for wwhom
wou work,

M ame: |LE waM HUNG

Company:  [KHO& DIEN DIED KHIEN]

< Back I et > I Cancel

User Information Confirmation

“rou hawve provided the following regiztration information:
I arne: LE “aM HUMG
Company: KHOA DIEM DIEU KHIEM

|z thiz registration information correct’?

res Mo

Hinh 1.9
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- Bang Setup Type (Hinh 1.10) hién ra chon kiéu cai dit va duong dan
chira chuong trinh, kiéu cai dit mic dinh s& 1a Typical va duong din mic
dinh chira Chuong trinh 1a C:\Program\Orcad. Chon next dé tiép tuc.

Setup Types D__<|

Chooge the setup twpe and the destination directany.

Impartant naotes for uzers of Cadence Allegro or SPECCTRA
products: The preferred folder to install your Orcad Release 9.2
software iz \Cadence if you intend to share design data with

Cadence Allegro or SPECCTRA products on thiz system,
Presz F1 for more detail

" Typical Program will be installed with the most common
optionz. Recommended for mogt uzers,

" Cusgtom You may chooge the optiohs pou want toinzkall,
Recommended for advanced users.

Destination Falder

C:“Program Files\0rcad Browse...
¢ Back | Mext » | Cancel |

Hinh 1.10

- Chon Next (hinh 1.11).
Select Program Folder [g|

Setup will add program iconz to the Program Folder lizted below.
'ou may type a new folder name, or select ane from the existing
Folders list. Click Mext to continue.

Program Folders:

Orzad Family Belea:

E misting Folders:

Games

Internet Download M anager
LACYIET mid9 ENA,

Little Programmer Wersion Gold
MELSOFT Application
Microzoft Office

Mer

Cmegon

2

Orzad Family Release 9.2

< Back Mext > Cancel

Hinh 1.11
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Chon Next (hinh 1.12).
Start Copying Files gj

Setup haz enough information ta start copying the program files.
If wou want ta review or change any settings, click Back. [If you
are zatizfied with the zettings, click Mest to begin copying files.

Current Settings:

- Products to install:
Capture
Capture CIS
Layaut Plus
Layout
Layout Eng Ed
PSpice A/D
PSpice
PSpice Optimizer
Docurents

< Back | Meut = | Cancel |

Hinh 1.12

Doi cho chuong trinh cai dat chay t6i 100%. Sau d6 chuong trinh s€ hoi

vé phan md rong cua cac file md chuong trinh tao ra va quan 1y duoc, c6 thé
chon Yes hoac No (hinh 1.13a, 1.2.13b, 1.2.13c).

* Register your software today and
Register your : et the Cadence PCB Systems Division
software : keep you up-to-date on product

:  release and important information on
i your Orcad products.

orcad
aladeace pradact family

Cadence Product File Transfer
chprogram filesiorcadicapturellibranAaldlibs\il.olb

[ | %

Hinh 1.13a
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File Extension Registration X

\__':/ dsn, lib, olb, sch, chrn, stl, cir, dat, net, ouk, sim.

The foliowing file tvpes are currently regiskered to applications other than the products vou are installing:

These file bypes must be reqistered Far certain operations ko work properly within the installed products.

Would wou like to override the current setkings?

fes | Mo |

Hinh 1.13b

File Extension Registration X

¥

The fallowing file tvpes are currently registered to applications other than the products vou are instaling:
cfg, drc, edn, exp, flp, map, net, pld, rpt, swp, upd, v, vhd, xrf, bam,

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

would vou like to override the current settings?

Yes | Mo |

Hinh 1.13c
- Chuong trinh dua ra thong bao (hinh 1.14) la chuong trinh sé cai thém

Acrobat Reader dé c6 thé doc dugc nhirng s6 tay trog gitp truc tuyén. Chon

Ok.

Acrobat Reader Installation Instructions §|

i :| The Acrobat Reader is necessary for wiewing the on-line manuals in our installation.

IF wou would like to install the Acrobat Reader, wersion 4.05hb is awailable on our CD ak
=CD=\Adobelrs405eng. exe,

If wou have a previous version of Acrobat installed, please be sure ko review our
Release Motes For questions wou may have on the upgrade process,

Mote to MT users: Yersion 4,05 did not hawve the search capability, please make sure
wau install version 4,050 if you want the search capability.

Hinh 1.14

Tiép theo chon Finish (hinh 1.15)dé két thuc qua trinh cai dat.

Setup Complete

Installation of program(=] has completed successfully. See the
Feleaze Motes for last-rinute information about this release.

I Launch the internet browser o view the Release Motes.

[Shortcuts hawve been added to pour 'Start’ renu]

Click Finizh to complete Setup.

I Firnizh I

Hinh 1.15



14

+ Sau khi cai dit xong, dé chay dugc phan mém Orcad, ban vao thu muc
cai dat va vao thu muc Crack #J PpxOrCAD chay file . Hop thoai Crack
(hinh 1.16) hién ra, & 6 Directory nhén vao L-1l.

M OrCAD v9.2

| r

S -5 DF TWARE \orcadd2 (F\ m

|- Welcome to a new releas from PARADO
[ 1 )

Be sure your programm iz not wnning at the -

I the path above iz filled and it's your comect Instalipath

then just press Bpply' o patch the program,

otheramse show me the the comect path before,

Hinh 1.16
+ Hop thoai Select Directory XUét hién, hdy chon duong din dén thu muc
Orcad méi cai dat (hinh 1.17) mac dinh la C:\Program Files\Orcad). Sau do

nhin Select.
Select Directory E]

= CA Select
(= Program Files

m el
£ Capture ,

£ Document L4 )
£ Layout TN '
() Layout Eng EML. 3 )
(= Layout_Fius N

() PSpice IF?\
N/
=

[ e [sysbem]

S

Hinh 1.17
+ Khi d4 chon xong dudng din, nhip chudt vao Apply dé bé Crack (hinh
1.18). Néu thanh c6ng Chuong trinh s& hién dong chir ‘Fixed Patch finished —
Success: All patches applied!”’
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1 OrCAD v9.2 Q@g|

Diwectary E:'\F‘rogam Files\Orcadh, m

Fevad Patch finished - Success: All patches apphed!

Hinh 1.18
T&i day chung ta da hoan thanh viéc cai dat Chuong trinh.

1.3 Nang cap phin mém
Truy cap vao trang chu cta hng viét phan phém. Kiém tra xem c6 phién ban
MGi ctia phan mém hay khong néu c6 thi tién hanh cac budc sau ddy dé nang
cap phan mém.

e Kiém tra tinh ning méi ctia phan mém xem cé can thiét hay khong

e Kiém tra yéu ciu phan cting ctia phdn mém xem c6 phl hop véi phan

ctng hién tai cia may tinh hay khong

e Xem xét chi phi phan mém

e Mua phan mém va tién hanh cai dat nang cip
Khi cai dit nang cp can chl y néu ban nang cip thudc dang ban va thi ta dé
nguyén phan mém cii va tién hanh nang cip. Néu ban ning cap 1a ban méi
hoan toan thi ta nén g& bo hoan toan phan mém cii trude khi nang cép.
2. Proteus 7.2
2.1. Cai @it phin mém Proteus.
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Trudc tién ban phdi chép file Protous vio trong may, n€u cai tir dia CD thi ban cho dia vao, rdi

) Launcher
re COrpara,.,

vao md file Protous, sau dé ta clik double vao
dat.

Luu ¥: chiing ta nén tao mét folder méi va dit tén 12 Proteus cho chuong trinh sdp cai dit.

dé ti€n hanh cii

InstaliShield Wizard %]

Welcome to the InstallShield Wizard for Proteus
Professional

The InstallShield® \wizard will install Proteus Professional
on your computer. To continue, click Next.

¢ Back Mext » I Cancel

Ban click vao Next d€ chufin bi cai diit chuong trinh vio mdy tinh ciia ban.
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Sau khi kich Next thi hdp thoai thong bdo v& bin quyén xudt hién:

.
InstallShield Wizard
License Agreement

Plzase read the tallowing license agreement carefully,

Prezs the PAGE DOWM key to zee the rest of the agreement.

>

FROTEUS PROFESSIONAL LICENCE AGREEMENT

SINGLE USER LICENCE

‘f'ou have purchased a licencs to use the PROTELS software
on & single computer at anp one time, You may install
the software on more than one of your computers but
you may only in one copy at ang one ime.
|

Do you accept all the terms of the preceding License Agreement? If pou choose Mo, the
setup will cloze. Taoinstall Proteus Professional. you nust accept this agreement,

[nstallShield

< Back Yes No

Khoéng cdn cdch ndo khic 14 ban phii click Yes dé chap nhén.
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Product Licence Key

Since yaur existing licence kay iz valid, you do not need tanstall a
new one at this bime.

Click MEXT to continue the installstion.

The following licence key iz installed:

Licence 1D
Name
Cormpary
Useers
Expiry

Thiz key is walid for this build of Protews Professional.

|nstallShield

< Back

Ban click Next d€ ti&p tuc.

stallShield Wizard

Choose Destination Location

Select folder whers Setup will install files.

Setup will install Prateus Profezsional in the following falder.

Toinstall to this folder. click Mext. To install to a differert folder, click Browse and select
another folder.

Diestingtion Falder

C:\Program Files'E lectronics Proteus

Browse. .

< Back ‘ Mest & L\\gj Cancel |

|netallShield
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Hép thoai ndy cho phép ban thay ddi dudng din cai dat chuong trinh. D€ thay ddi dudng din
chuong trinh ban click vao niit Browse r6i chon dudng din dé€n dia chi cdn cai dit chuong trinh,
sau khi chon dudng din xong ban click vio Next d€ tiép tuc.

InstaliShield Wizard
Select Components t '
Choose the components Setup will install |T<; -

Select the components pou want to install, and clear the components you do ot want to
install.

+| [ Proteus VM Simulation Descriplion

[ Proteus PCE Design This Ff:pml?unenl_m‘(jzlrda; files
C ter Fil specifically required for Proteus
[J-onverer Fiss WS simulation.

Space Required o C: BE128 K
Space Available on C: 8895728 K

< Back Mewt » I Carcel
by

Trong hép thoai nay cho ban lya chon chuong trinh cin cii dit:
Proteus VSM Simulation : Chudng trinh mo phdng

Proteus PCB Design : Chuong trinh thi€t k&€ mach in
Converter Files : Chuong trinh chuyén ddi dang file

Sau khi chon xong ban click Next dé ti€p tuc.
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InstallShield Wizard

Select Program Folder '

Flzasze select a program folder,

Setup will add program icons to the Progiam Folder listed below. You may twpe 8 new folder
name. or select one from the existing folders list. Click Mest to continue.

Progiam Folders:
IPmteus b Professional

Exizting Folders:

Accessonies [
Administrative Tools

EAGLE Layout Editor 4.11
Erglish Study 4.0

Games

Intel Application Accelerator
Micmszoft Office

Realtek Sound Manager
Snaglt 7

(ae)

< Back Mewt > Carecel |
lxg

Hop thoai nay cho phép ban lya chon tén clia chuong trinh, theo mic dinh thi ban khéng cin
chon va click Next d€ ti€p tuc ci dit.

|nstallShield

{preem

InstallShield J

Maintenance Complete

InstallShield Wizard has finished parforming maintenance
operations on Proteus Professional.

Bach | Finish I Cancel

Dén day ban click Finish d€ k&t thic qud trinh cai dit.
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Tuy nhién, d€ stt dung hé&t tinh ning clia chuong trinh ban can phai ti€n hanh Crack.

patchiokey
P& Crack chuong trinh ban click double vio < g , xudt hién hop thoai sau:
m Patch MoKey for Proteus 6.1 SP1 all languages E] ‘
» Appuver sur le bouton Installer pour lancer
@ 'extraction.

+ Utliser le bouten Parcowr... pour sélectionner le
dossier de destnation depuis 'arborescence. Il est
egalement possible de le sausir directernent.

e Sile dozsier de destination n'esiste pas, i sera créé
automatiquernent avant |'extraction.

Dossier de destination

ogram Files\Labcenter ElectronicssProteus B Professional |«

Progression de linstallation

l I

[ Installer ] [ Annuler ]

Trong hép thoai ndy ban vio Parcourir, r6i chi dudng din dén dia chi da cai lic trudc.
2.2.Nang cap phan mem .
- Giong phan 1.3
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Chuong 2
ISIS Professional

1. Tao ban thiét ké
Dé co giao dién cua ISIS dau tién ta phai khoi dong chuong trinh ISIS. Dé khoi dong ta
vao Start/ Programs/ Proteus 7 Professional/ ISIS. Sau khi khai dong ta co giao dién cta

ISIS nhu sau:

Thanh menu
Cac thanh céng

cu vé mach

EUNTITUED - 515 P7 |/ sional
DTNy RN Ty | o et I SR R

BER I SN R ¢+ +4A2AM vo A EE LS
A AZ BREELT DR B

cofF |3 mzl_}_klﬁ AOOTSHEET 1 \

G]iunﬁtdﬂuthiinmﬂplﬁn; [_—Tlnnhtr;n;tl.ii

TOM TAT cAc NUT LENH TRONG ISIS
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2.1. Cac buérc cia dé &n thiét ké mach

Buéc 1: Chon file, chon open project
3

UNTITLED - Proti

File | System Help

[ | Mew Project

@ Open Project

Open Sample Project
Import Legacy Project
H Save Project

Save Project As
Explore Project Folder
m Close Project

Ctrl+MN
Ctrl+0

Ctrl+5

Edit Project Description

Exit Application

Alt+F4

1EM\.ADe thi quoc gia 2014\5F
2 EALADE THIE NGHE QUOC GIA 2012\mo phong

@ Help Home
@ Schematic Capture

Eh POR | vt

Budre 2: Chon duong dén file cdn mo

Open Project Mew Project |Import Legacy [

Recent Projects
E-wsvc\THI TAY NGHE TREVNAM 2015 - 21
E\DONG NGO\de thi\DE THI TAY NGHEL

3 Load Proteus Project File

Legkin: [, TMLR OWVANGAT

T Mame

epe ) PC13Fas50
Reeantploces | ThER 0 VA NGAT.X

v| @ _" Tl F d

Cate modifiec Type Size
/8204 2:30 AM Filefolder
12/5/20M411:°8 AM  Filefolder

11/8/2014 3:49 AWM Proteus Project 20KB i

- 3 TMER 0 VA NGAT pdsprj
Desktop

=l
Librari
This PC

“

ries
Metwork

File name: | TINER O VA NGAT pdspr

Flles of type:

“ropect Files

2.2.Thuc hién dé an thiét ké

Bude 1: Chon file, chon new project
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&

Filel Edit View Tool Design Graph Debug Library Temp
g Mew Project e
o Open Project Ctrl+ 0O
Open Sample Project —

Import Legacy Project

H Save Project Ctrl+5
Save Project As

Explore Project Folder

<

Close Project

Impart Image

=t

Import Section

Export Section

Export Graphics 4
Print Design
Print Setup

Printer Information

)& F 3

Q Name: dat tén dy an.
O Path: duong dan noi luu dy an.

> MNew Project Wizard: Start

Project Mame

Name | |

path || || Browse

(®) Mew Project () From Development Board Blank Project

Bawck Mext | | Cancel

Help

2.3 Baitap

V€ so d6 mach sau:
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Cc1
-
33P 19 30 P0.0
P XTAL1 PO.O/ADD e
g X1 PO.1/AD1 %o
2 Mz PO.2J/AD2 [—S—pre—= . = Y - < - o= ko = e
XTAL2 PO.3/AD3 - slelelslslslels ekl = el = I ik il b i foi |
H I PO.4/AD4 S :g“ [ ) ) o ) Y o o [
- 34 5
e Eo e
9 RST F'O.?!ADT 2 PO.T 0000000000000 00O0CO00000
- : 000000 CI00O0000000C000000
c3 P2 0/Ag |—21_P2.0 00000000[00C00000/00000000
nF P2 /A9 |—22—P21 0000000000000 O0DOCD0O00
p2.oiA10 =23 P22 CO00000000O0000000C0O00000
R1 29 FSER P2.3.IAI1 | 24 P23 0000000000000 000C000000
30 ALE P2.4IA12 25 4 0000000000000 0O00JOCO00000
0% 31 |gx PoEA13 |28 P25 000000 OO00000000CO00000
R ; = .
L P2BIAT4 ;; 'f_ l
PZ.TIA1S =
.:1.0—1 P10 PIORXD P30
o1l 2 1pi; PaAMXD (1 P31
P12 3 ) S |_12__PaZ
._ﬁ P12 P3.2/IINTO 13
—] P . — o
P1.4 5 P1.3 F3.3NT 14 P34
T P14 P34/T0 [
W P15 P35 W ol=ll= = e le -
57 o R P3EWR [—-—p57= g B M o b
- P17 P3.7/RD - b o o o o o o
ATBICS1 ¢ bl ¢

3. Cac lénh trén Menu Iénh
ISIS Cungrcép cho chung nhiéu nit 1énh hitu ich, tién loi khi v& mach, sau day minh trinh
bay mot so6 nut thuong dung trong khi vé mach
N : Create a new design - Mo ban thiét ké mai
-. :Load a new design - M ban thiét da c6

=
: Enable/disable grid dot display - Cho phép hién hay an ludi diém

s
Bty
Ty

: Copy tagged objects - Copy ddi twong da chon
: Move tagged objects - Di chuyén dbi twong d4 chon
: Delete all tagged obiects - X6a tat ca cac ddi twong da ¢

: Pick or update device / symbol — Tim linh Kkién

: Remove current sheet — Xéa trang vé hién hanh

: Create a new root sheet — Tao trang v€ mdi

: Goto specfic root or hierarchical sheet — Nhay tdi trang vé ban chon
: Junction dot - Di€m néi

: Wire label / ate — Dét tén diy

: Text script - Ki€m tra bdn vé

: Bus - Vé bus

FH E+PON4 HpBM
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i : Sub-circuit — Tao mach phu
h : Instant edid mode — Chon linh kién d€ thay ddi thudc tinh
=] : Inter-sheet terminal - LAy nguén , ndi dit , vao, ra
P : Device pin - linh ki€n
= . Simulation graph - P4 thi mé phéng
f@ : Generator - Cac dang tao séng
s : Voltage probe - Dung cu do dién ap
# : Current probe - Dung cu do dong dién
® . Virtual instruments - Céc dang déng hd do
# : Markers for component origin , etc — Noi day
[Pl . pick devices — M& thu vién linh kien
L | : Manage libraries — Quan 1y thu vién
C : Set rotation — Xoay trai
2 . Setrotation — Xoay phai
“* . Horizontal reflection — P3o theo chidu ngang
* : Vertical reflection — PAo theo chiéu ditng

4. Tao mach tich hop

V& so d6 nguyén nhu mach sau:

Q1
MPS5179
.,__:|_.__R1 ! ] R4
BAT1 10k 10k
p Q2
]
—_— 1 RV1
> 1k
R2 MPS5179
106 1M110255 [1R3
D1 10k




27

Bure 1: Ldy linh kign
Trén cira s6 chon cong cu pick devices

I pick devices ]
- N

= & M  DEVICES
3 PL]

i

D

|

@

Ctra s6 pick devices hién ra, nhap tén linh kién can tim vao & keyword:
i i TickDevices ?
nhiap tén linh kigén can tim

Fepaorcs: MPSE 79 Preview:
npr Devica Library Steck Cods Deserip ™ | | S2ICE Madal [MPSEI 7S
t‘:tCh WlhD'e WD'_d:? g % MMDTGS!7 SCMINCTIST  Dickey MMOTGSIZLTIOSTIFND  lligh
SR Gy PR TER S, MMET 312 SEMIPCT35  Diclkey MMETS1EMD “RAME
Category: MMBTACE SEMIPCF251  Digikey MMBTAOEFS.ND “RANE
: MMRTAMR SFWIPCFART  Nicikey MMRTANFFSTR-ND “RENE
e o itves MMETAT3 SEMIPC7351 Dicikey MMBTA13FS-4D “RiANS
Tneratinnal drmplifiers MMETAT4 SEMIPCTIA1  Digikey MMETAT4FS-ND “RAME
Jptoelectronics MMETAZD SEMIPCTIA1  Digikey MMETAZCLT1-MC Genzrz
Iransistors MMETALZ SEMIPCT3A1  Digikey MMBTA4ZFSTR-MD “RAME
MMETA43S SEMIPCTIA1  Digikey MMETA4ZLT1-MC High-4
MMETHI0 SEMIPCTIA1  Digikey MMETHI10FS™R-HD “RAME
MMBETH24 SEMIPCT3A1  Digikey MMBTHZ2FSND “RAME
MM S 22811 SENIFLAT  Uigkey MMPUZZZ20HTUS TH-ND HENS
MMPI3E04 SENIPCT351  Digkey MMPQ33C405-ND CRANS | PCE P uview.
MPGOS14 TAINCHLD HPh T
MPSEED FAIRCHLD Silicon
MPSEET FAIRCHLD Silicon
MPS 095 FAIRCHLD HPR T
SN MPSA05 FAIRCHLD Sﬁlﬁcon
= MPSA0E FAIRCHLD Silicon
MPSal0 FAIRCHLD Silicon
MPSal4 BIPOLAS HPK E
MPSa18 FAIRCHLD Silicon
MPSaz20 FAIRCHLD Silicon
M5 A2 ZE kX HER 5
] MPSA42 EIFOLAS silicon
Manafacturer: o
MFSadz FalRCHLD Silicon
MMSA42 TAINCHLD Silicon
kADCUA N CAlDCUL M Dimel-r

Budc 2: sap xép linh kién nhu hinh v&
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Q1
MPS5179

5

MP55179

10k
1M110Z55

Ao

R4

10k

RV1

1k

R3
10k

Budc 3: nhip chudt v& mach nhu hinh. Dé ndi day ta dua chudt dén dau mdi linh kién thi
thay mot dau vudng nhap vao do sau do kéo dén dau linh kién kia r6i nhap chudt. Lam nhu

vay dén khi mach n6i nhu sau

& New Project - Proteus 8 Professional - Schematic Capture

File Edit View Tool Design Graph Debug Library Template System Help

DEAS AEEAGEER @ B+ | +QRQ8Q D¢ | EhE| EEEE K@,

[E® Schematic Capture x

@ ME R R

 C —
ol [T Qi
H= — MPS5179
A
=4 ¢ (&M opevices
i 110255 g
T
b R1 |
3 p————————
3 10k
g —T— BAT1 -
|
7 | A Q2
2 |
/ _— []
= >
@ ||
C R2 MPS5179
A ——[——————
10k
* 1M110ZS5
ZlS D1

R4

10k

RV1

1k

R3

10k
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Chwong 3: ARES Proesional

1. Vé ban mach in
1.1 Khéi dong phan mém.
Trén thanh cong cu chon ARES

File Edit View Tool Design Graph Debug Library Template System Help

DEES AEEAGBR~ @ B+ +QQQQ 9| ¥nR| X
[ chon ARES j
Cira s6 1am viéc ARES xuét hién nhu hinh vé:
3 Mew Froject - Proteus 8 Protessicnal - FCB Layout = =
Fle OQuput WVew Ecit Library Tocols Technolegy System | Help
JEHY aiEEE@E 0@ BAGHD M+E 488840 0 3N END R 11

% Scacmatic Capturs 0 PCE Layout x

k C
1= 2
g r
G-
Tt B reciacis |
* Alkalily
(& N reckacrs
T [e-ac:
R ol
‘é\’ FIIMF
H
-]
a
-]
|
®
|
o
s
i
&=
@
L
®
A
[ -amoonert 5 de w & || Ou o+ ] L'_j - T MR LALses\l hank LenghdozumentstMew ~oect.adsFr v b LR Ao
Hao D7IC emors

1.2 V& mach trén may

Sép xép linh kién nhu hinh vé:
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M oo
oo o
[}~ E .
? Re 2 ®
[ﬁ [—1 5, o e
[a]
s o [-]

Chon cong cu design rule manager:

QQ oo EREMEQE ., BT MG %K

chon design rule manager

Chon 16p vé bottom, kich thudc dudong mach, kich thuéc VIA nhu hinh:

it} Design Rule Manager ?
Design Rulez  Met Classes | Defaults |
Nﬂ CIESE SIGM&L L¥ Nﬂ Henarne Delete
( kich thwéc dwong
Routing Styles mach Autorouting
Irace Style | DEFAULT Pair 1 Hoz, |[]iMaone) v
Meck Style  T15 v (Vert: |[Eottom Copper v
ViaStle | DEFAULT v Pair 2 [Hoz.  [_](None)
vert]l []iNonel
Pair 3Hoz  [JiNane) I&p veé bottom

Via Type: Wik LI
® Nownal kich thwérc via =
— : 4[Hoz [JiMone) W
[_)Top Blind
() Bottor Blind Hidden? [] Verth | [JiNone) b
() Buried Friority: 1

| DK Cancel

Chon Auto — router dé chay mach in:
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e Shape Based Autc Houter ?
Ceecukion Mods: l;hQI'I Bﬂﬂil'l B -
(®) BLn Easic echecula actomatizaly rout ng Begin Rowing
Faqout Pasver: h Repea: Phazer & I Expurl DesyriFile
Fecuking Passer: RO Filer 2a:9e: 5 R ks
Clazning Facsez 2 Recarner 22z Yoz W

() Run spaailiec DO fils zucmstically

3 Erden moten o ands inle gz ieel,
Laanck cxternal copy of ELEZT 54

ezign ke I nnbhrt HAndlng:
Wre e | AFth ®) Tiecl cunlicls a: nikssings
wia bnd: | 2th ) Load zonflcts az ilegal bac s
[+#] &llors oF grid -curing? Ilegal trazks wil lash welow anc =R PR
[?] Craols aulon=chi = 5700 35 Jesign raks viclatians.
maals aulonsching’: Caroel

Mach in chay nhu hinh vé:

1.3 Lwu va xuat dir liéu

Luu dy an: Chon file, chon Save project
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File | Output View Edit Library Tools Technelogy System  He
[] | New Project b 55 i
= Open Project Ctrl+0
Open Sample Project
Import Legacy Project
]| Save Project Ctrl+5
Save Project As

Explore Project Folder
iﬁl Close Project

Import Bitmap

Import DXF

Import ARES Regicn File
Export ARES Region File

Board Information

Edit Project Description

Danh tén du an can luu vao 6 file name:

3 Save Proteus Project File ﬂ
Savein: | | Documerts v O E

o Mame - Date modified Type Size
ol C-Free 10/1/72015 3:56 AM File folder
ecenE places Custom Office Templates 10/1/2015 420AM  File folder
Journals 10/6/2015 11:35 AM File folder
! MATLAB 10/18/2015 815 AM  Filefolder
Desktop @' My Music 9/20/2015 214 AM  Filefolder
— @} My Pictures 8/30/2015 3:14 AM File folder
=i My Recordings 10/6/2015 11:35 AM  File folder
Libraries 2l My Videos 9/30/2015 3114 AM Filefolder
Snagit 10122015427 PM  File folder
‘L_. Symantec 9/30/2015 7.01 AM File folder
Thic PC Viswal Studio 2012 10/1/2015 &:27 AM File folder

& Mew Project. pdsprj 10/23/2015T:03 PM  Proteus Project 18 KB

tén dw an can Iwu

File: mama: higuo v Save

Save as type: Project Files v Cancel

Xuét dit liéu: chon file, chon Export ARES region file
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File | Output View Edit Library Teols Technology Syste

D New Project FB
o Open Project Ctrl+0
Open Sample Project
Impert Legacy Project
=l Save Project Ctrl+5

Save Project As

Explore Project Folder

Import Bitmap

Import DXF

Import ARES Region File
Export ARES Region File

& B

Close Project

xuat dir liéu

Board Information

Edit Project Description

Exit Application

Alt+F4

1 C\Users\Thanh Dong\Documentsinguon DC
2 C\.\Thanh Dong\DocumentsiMew Project

3 ENGALED MATRAMN

4 BN Ndemo led don led

5 B\ ADe thi quoc gia 2014\5F

6 ENLADE THI NGHE QUOC GIA 20124mo phong

2. Cai thién mach in

Phi dong mach in:

Chon menu tool, chon Power plane generator:

L

File Output Wiew Edit

[ 5 E | ¢ BE EE <e 63| v | Follow Me Routing

B8 Schematic Capture

Library | Tools

pe v
v | Auto Trace Style Selection  Ctrl+T
v | Auto Track Mecking Ctrl+N
v | Autc Zone Regeneration Ctrl+R
% Search & Tag T

1 70Q

@) COMPONENTS

PEREO®OBOBDO LX)y

ngu
Technology Systern Help

B o R QS

OR Search & Tag
AMND Search & Tag

Automatic Name Generator N

Live Metlist
Clear Metlist
Connectivity Report

Auto-placer
Auto-router
Gateswap Optimizer
Power Plane Generator

Automatic Annotator
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Chon 16p pha ddng Layer 1a 16p Bottom:

& Power Plane Generator 2
Me: | [More] W |
Layer: | I £ cttom Copper W |
Boundary: \DIFALLT v/

Edge clearanze:
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Chwong 4: Orcad Capture 9.2

1. Tao ban thiét ké

1.1.Yéu ciu doi vai ban thiét ké
Pé thiét ké file moi, ta khoi dong Chuong trinh Orcad Capture. Tir

Start Menu — programs — Orcad Family Realese 9.2 — Capture (Hinh
2.1).

@ Accessoties
[@ Startup

[@ Autodesk.

I Editplus 2

@ Flash Magic
I/ Prc-c

@ Prokeus 7 Professional
I keic

@ Microsoft Office
[@ Wondershare
Bkav Pro 2011 Internet Security @ Yalve

. @ Little Programmer Yersion Gold
Autodesk DWF Viewer [@ Tina 7

Wwindows Catalog

Lavout Flus
pkure
Capture CIS
E PSpice
Setkings ﬁ Uninstall Orcad Family Release 9.2 Standalone
48 ppice AD
PSpice Cptimizer

Dacuments

Search
Help and Suppork

Run...

Log OFF Admin...

Windows XP Professional

Hinh 2.1
Sau khi Chuong trinh khai dong xong s& xuat hién cta s6 Orcad
Capture nhu sau (Hinh 2.2):
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&3 Orcad Capture - [Session Log]

File View Edit Options ‘Window Help . . X
oleld| 8] &= 2z 3] Blaala] vy @ =]
LI T T T T S T T L T T I S T S B O S S R B BRI SR U B
°
lJ
am L
Ready |Session Log A
Hinh 2.2

Dé tao file thiét ké mai ta vao Menu File va lam nhu Hinh 2.3 sau:

i3 Orcad Capture

Fie View Edit Options Window Help

alalafel vllv(alz
Open b Design

: — Library
Sa"e . VHDL Fie
BE RS TextFie

Print Preview. .
Print... Ctrl+P
Print Setup. ..

Import Design, ..
Export Design. ..

10:\ROBOT 2012, \ARELAY. opj
2 MACH BANG TAY. opj
30:ROBOT 2012\, \dd. opj
40K DONG CO.opj

Buit

Hinh 2.3

Hop thoai New Project hién ra (Hinh 2.4), ching ta dién tén coa dy 4n
vao phan Name, & phan Location ta nhdp chudt vao Browse... dé chon dudng
dan lvu dy an. Luu y rang Folder chira dy an nén dat tén tring véi tén cua du
an dé dé& quan 1y cac File trong dy 4n.
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Mew Project >
K.

Hinh 2.4
Nhu vay chung ta d& tao ra mot file thiét ké méi nhu Hinh 2.5 sau:

50rc :

File Design Edit View Tools Accessories Reports Options Window Help

= slslals viveE
. SCHEMATICT = PAGE1)

e e .

PAGE1)

B3 Referenced Projects

Session Log

1.2. Thiét 1ap nguyén ly mach
LAy linh Kkién
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Pé lay mot linh kién trong thu vién Orcad ta nhap vao Place part ﬂ
nhap tén linh Kién can lay vao 6 Name sau d¢6 nhan Ok (hinh 2.6).
|T:;%a
Part List: %

LM431 A/ TO92/FEGULATOR |A] Add Library ..
LM4431-2.5/50/REGULATOR

LM4431/S0T AEGULATOR Fermcwe Libiary
LM4700/TOZ220/AMPLIFIER

LM4T52/T O A4 FLIFIEF Part Search. ..
LM 4755/ TO A4 FLIFIEF =

LM 4864 AMPLIFIZR
LMS0ASDT 2315 CLIMEAR
LMES5 D ezign Cache
| MERE/AICTTT MEAR

Librares: Grapkic

+ Mormal
—~

Fzckaging
Fartz per Pkg: 1

Twpe Homogetieous
Hinh 2.6

Sau d6 ta dit linh kién vao project bang cach nhan phim trai chudt hodc
phim Space trén ban phim, néu muén iy nhiéu linh kién cing ldc ta chi viéc
nhan trai chudt, dé thoat khoi chtrc ning ta nhan phim Esc trén ban phim dé
thoat.

Sap xép linh kién

Pé sap xép linh kién, nhip chudt vao biéu twong linh kién, lac nay linh
kién d6i mau sau d6 giir va di chuyén linh kién dén vi tri thich hop, tha chudt
dé dat linh kién.

Trong qua trinh sip xép linh kién c6 thé quay linh kién mot goc 90°
hoac co thé lat linh kién theo truc X hoac Y béng cach nhép chon linh kién
sau d6 nhap phai chudt v chon 1énh Rotate (R) hoic Mirror Horizontally
(H) hay Mirror Vertically (V) (hinh 2.7).

Flirror Horizonktallw
rirFor Yerkically

Rotate

Edit Properkties...

Edit Fark

Link Catabase Part Zerl-L
Yiews Database Park, . ZErl+-D

Descend Hisrarchyw

Swnchronize Scross

add Parel=) To Group. . CErl+ShiFE+4
Remowve Parki=) From Group.. Ctri+shift+R
S=mcercd Hierarchy

Selection Filter

Zoom In I

Zoorm COuk L]

SO To. ..

Frewvious Pages.. . ShifFc=+=F 10
Mext Pags, .. Fi0

Cut

Copyw

Ol o=




Hinh 2.7
Ndi diy linh kién
Sau khi lay xong linh kién, d4816i cac chan linh kién ding theo so dd
nguyén ly ta nhip vao biéu tugng L hodc nhan phim W dé chon ché d6 di
day, sau do ta ré chudt vao diém dau can ndi roi nhan phim trai chuot, tiép tuc
ré chudt dén diém tha 2 roi nhan trai chudt dé ndi (hinh 2.8).

DICODE

7

T
'OII

[y
0’\'1
i)

[

I

g

it

R
23

¥

g

H R4

= RESISTOR VAR F&H
2"—9 r2

A
o

=)
B~
|
[plulolnl<] [3]

Hinh 2.8
Poi tén va thdng sé linh kién
- Trong mach dién, thudng c6 rat nhidu dién trd, tu dién... c6 nhiéu gia
tri khac nhau, d& gy nham 1an khi rdp mach nén viéc ghi gia tri 1&n linh kién
|4 rat can thiét. D¢ dit hodc doi thong sé linh kién ta nhan dup vao phan Name
Value cua linh kién sau d6 thay d6i thong s6 roi nhan Ok.



- Ngoai ra trong qué trinh thiét ké, ta thuong dung lénh Copy dé Copy
cac linh kién cho tién thiét ké, nén dan dén viéc “triing tén linh kién” viéc nay
s& gay ra 151 bién dich tir so d6 nguyén Iy sang so d6 mach dién, do d6 phai
d6i tén linh kién trudc khi bién dich. Dé dbi tén linh kién ta nhan dtpvao phan
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Name part reference cua linh kién sau d6 thay ddi t&n rdi nhan Ok (hinh 2.9).

Thao tac Bus

Hinh 2.9

Trong nhitng mach phtic tap nguoi thiét ké thudng chon phwong phap

Bus va dit tén cho day dé m
Nhép vao biéu tuong

nhu sau (hinh 2.10).

nguyén ly dé nhin hon.

. dé chon ché do Bus, sau d6 ta tién hanh v

PD.OJADD - P20VAD
PO.UADT - PZ.HAS
PO.ZADE © FZZIA10
PO.LADY - PZIAN
PO.4/ADY - PZA/AIZ
PO.5ADE - PZEA1Z
PO.G/ADE - PZEATY
PO.TADT - P2TIALE

3| S | 3 Bl

il

Hinh 2.10
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Nhép vao biéu tuong zl dé chon ché d6 Bus Entry, chtrc nang nay
dung dé ndi Bus voi day (hinh 2.11).

o %
Ees
RNZ =
s
us H1
5v 3 N 73 T
] PO.0VADD P2.0/AB 2‘_-5| —
= | Po./AD1 - P2.tiag 558 ¥
3 5| PO.ZIADZ © F2.20A10 558
FO.3/AD2 15 E
FO.4/AD4 ] A4
PO.E/ADS s =
P . PO.E/ADE ]
Rl 330kt b W2 == PO.T/ADT =
= oz o £ =
- Pz g
R3 ) £ z B—— P12
B e Nhan R dé xoay - - o—eis @
M e Bles =
R4 - B Fis feH
A P17 i
- M &L
& (55] —
i Fx
M =
F 5]
W2 T
Ll -
RE o7 J 7
ol —
Ll O
RE o =l
(WLl O
Ll —
| A

~ Hinh2.11
Sau d6 nhan vao biéu tugng b hop thoai Place Net Alias hién ra (hinh 2.12).
Y
=
T
[
| i
PER
R 30RME @
RZ . E
A —_—
R2 03 ’J' Place Net Alias m ﬂ
A7
R D4 :” *":'Dasd 0K | <l
R D& P | : Cancel E
R7 e H/‘/‘ Help o
M :
RE o7 Calor Fatation i |
H/‘/‘ E
JjjEEEE o
H/‘/‘ =
Font ‘_)
Change... | Usge Diefault | Avial 7 [defalt) ﬁ
Hinh 2.12

Nhép tén vao phan Alias roi nhin OK. Sau d6 dit bi danh 1én duong
day can dat, chi y phan sb sau clng s& ty ting 1&n sau mot 1an nhap chudt. ¢
day ta dit tén cho cac day co6 dia chi tir P0.0 dén P0.7. nhiing dudng day c6
cuing tén thi Chuong trinh tw dong ndi thong mach véi nhau (hinh 2.13).
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RN2 51
45 PO.O/ADD P2.0/A8 =5
5 POO PO.1/AD1 P2.1/A9 TE
5V 3 POT P0.2/AD2 P2 2/A10 TE
4 P02 P0.3/AD3 P2.3/A11 TE
5 PU3 P0.4/AD4 P2 4/A12 TE‘
g PO& P0.5/AD5 P2 5/A13 TE‘
P05 POGADS  P2.G/AT 2o
g PUEB PO.7/AD7 P2.7/A15 ——H1
g PO
R 330Rx8 D1 El ?
p P00 P12 P3omxp g
R2 D2 P13 P3.1/TXD [~ 5
A4 POA P14 P3.2/INTO TEI
] P15 P3.YINTT —o—El
R3 D3 P1.6 P3.470 —
A% P02 P1.7 P3.5M1 — ol
4/\/V\—H7 P3.6MVR TE
R4 D4 P3.7/RD %ﬂ
PO3 R18 ALE
p 5V | PSEN 2221
R6 DE EA g
B P04 1K 40 a RST
Ll Ve Z o -
R7 D6 c22 I 0 x =
AX P05
1 N P cAP 8051 & 9 vio 3
R8 b7 —
AX P08
H —— c18 c14 D c15
R5 Ds
ye PO 1 T T

Hinh 2.13

3

SWE

C
R1¢

Pé kiém tra cac duong d& ndi voi nhau chua, ta nhap chon day can
Kiém tra nhap chudt phai vao day sau do chon thé Select Entire Net (hinh
maul.

2.14), nhitng dudng day ndi véi nhau s& doi
D2

o7 B0
D3
H e PO.2
04 T PO.3
- :
ab - PO 4
- :
e e P05
-1 :

RN2Z
g POE
g FOT

D1
H//' PO.0

D2
7 o "

D3
Nf/ P02

Mirror Horizontally
Mirror Vertcally

P0.0/ADO

Hinh 2.14

;ﬁi Ydi nhimg chan cta lin,h kién, khong str dung, ta nhan vao biéu ,
tuong dé khoa cac chan lai. Néu muon st dung lai nhitng chan nay ta nhap
lai biéu tuong trén va nhap vao chan can bo (hinh 2.15).

P0O.1/AD1
P0.2/AD2
P0.3/AD3
P0.4/AD4
P0.5/ADS
P0.6/ADEG
PO.7/AD7

P1.0
P11
P12
P1.3
P14
P1.5
P16
P1.7

b

P2.0/A8

P2 1/AQ
P2.2/A10
P2.3/A11
P2.4/A12
P2.5/A13
P2.6/A14
P2.7/A15

P3.0/RXD
P3.1/TXD
P3.2/INTO
P3.3/INT1
P3.4/T0
P3.5T1
P3.6/WR
P2 7/RN




43

——e

.. Rl 30RE D

CURNZ

el

%
o
P LR o R

- -

Fo4

%

o)

TR

£l

g

P0G

1

=)

e

P

Y Y YV YV Y YYVY

2. M& ban thiét ké.

[»

|~ [+ o]~

=

oz
£

o
=
[=]

4 ]3]+

A
=

|=|vlolOl«]/ ]

2.2. Thuc hién dé an thiét ké
- Tao duoc File Nestlist moi
O phan nay, ta bit dau vé& mot mach hoan chinh. Dudi day 1a mach dao
dong dung IC LM555 (hinh 2.16).

LMEEE

ouT

NGUOH 12V o3
] §70uF

Hinh 2.16



Chon linh kién

Pé chon linh kién, ta nhan vao e hodc nhin phim P, sau d6 nhap tén linh
kién can tim vao 8 Part. O phan Libraries ta nén chon tit ca cac thu vién dé
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thuan tién cho viéc tim kiém linh kién (hinh 2.17).

O nhap tén
linh kign

Danh sach
cac linh kign

Thuw vign chwa
cac linh kign

—

i Place Part

0K

Cancel

Aidd Librany
Femove Library

Pait Search...

4 dia

Help

Part:
Part List
100115/50/MI15C3 @
100175/LATCH
100201 /50/GATE
100301 /GATE
100301 /FR/GATE
100301 /LCC/GATE
100301 /50/GATE
100302/GATE
100302/FP/GATE
1IN CTRATE M
~ Graphic
t+ M
B g
Packaging
Parts per Pkg: 1
Pt vl
Tupe:

Hinh 2.17

Pé lay cac linh kién trong mach trén, ta tién hanh nhu sau:

- Lay IC LM555 (hinh 2.18).

Place Part

Mark:

||m5i
Hart Lt

I bAA AT OS2 ARFGHITNATOR
L4431 -2 0/5 0/ REGULATOR

| bAAAT1 ASOITARFGHINATOR
Lk4700AT O 220 5MMFLIFIER
I bAATRZ2 AT AP IFIFF

L AT0oAT O AMFLIFIEF

I bAAFRA AP IFIF R
LEOOASOT 25 MISCLINESR
LhASEE RIS CLIME AR

I hASS 2SO AhA IS IRIE &R

-~ add Librarw. . I

[

— Graphic
= Momal
N Cicy e

— Fackaaing
Hartz ner kg

' aire: I - I

Cancel I

Remmwe | hram I
=art Search... I

Tyvpe: Fomogeneous

- L4y Led (hinh 2.19).

Hinh 2.18
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Place Part

I MS-ralRATINSCHRETE
LOS-CSORAONISCRETE
LOS-CSIRAOISCRETE
LL'S-U2THALISUHE | E
LL's-LaTlHLDI=UHE | E
LD S -CL T H AL S L

LD | A2 1HADISUHE

E
E
E

|
T

FLIFIEH
ITHRE 1L

Hinh 2.19

- L4y dién tr6 (r) (hinh 2.20).

Place Part

Qva1113234/DIECRETE
QWa11234/DIECRETE
LA 5834 01CHE T E
o011 24/°DICCNCETE
OWBE11224/DISCRETE
QWvEB11334/DICECRETE
QVEN1233/DIECRETE
ClAz130F S AS0MISCE

P DG RE TR

F PLIFIER
ARITHMETIC
TOD

OrRMECTOR
OUNTER

CAS1CO7S/FPAMIZC3
CAS1CO7FE/PGAAISCS
TASRCNSFRARISTS
CASSCOLCCAMISCZ
CAgsC] 2-MISC2
CASSCT1 8L CCAMISCZ
CAISCESMISCS

Cc?
=“alue:-=

JUMTER
-

, Hinh 2.21
- Lay tu khong phan cuc (cap np) (hinh 2.22).



Cancel
Part List:
CA95CO09.-FPAMISC3 [:] Add Likranw. ..
CAI95CO9/LCCAMISC3
CA95C18MISC2 Fiemowe Librarny
CA95CT 8L CCAMISC3 =
CA95CESMISC3 Part Search. ..
CA9SCESLCCAMISC3
AL esign Lache

CAPADISCRETE
CAP MNP ADesign C

P RPISCRETE [~] H=p
Libraries: Craphic
‘+ Mormal
—
Fackaagi <
SleiEsieling =N alue=
Fartz per Plkag: 1

“ype: Homogeneous

Hinh 2.22

Plac= Part

FE+2 ABC-HACOMMECTOR
HAB-HACZUMNMEL UH
a0_AB-RACOMRMECTOR
96_ABC-H/COMMEZTOR
96 _ABEC-FACOMMECTOR
96_ABC-RACOMMEZTOR
96_ABC-5/COMMECTOR
DIHOGACOMNRNCCTON

ArFLIFIER
SF THRMETIC
ATO

N E L
JMTER

o ’ ‘ Hinh 2.23
- Lay cong no6i nguon (con2) (hinh 2.24).

Plac= Part

Cancel
Add Library. ..
Rrermnwve | ibrarg
Fart Scarch. ..

cCox12A/CONMECTOR
CO-19/CORNECTOR
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=

- LAy ngudn nudi 12V va 0V ta vao biéu tuong E hoac E__D.I sau do6 dung
phim mili tén trén ban phim dé chon nhu sau:
- Lay ngudn VCC (hinh 2.25).

Place Ground

(]

Cancel

GMD_EARTHACAPSYM [ |
GMD_FIELD SIGMALSCE Add Librar. ..
GMD_POWER CAPSYM—

D SIGRALSZAPSY M Femowe Libran

Help

Hinh 2.25

Mlace Ground

LI,

Canreal

dO_LOSSOURCE
U _LUASUUHLCE Mdd Library...
05 0URCE

Rermnwe | ikran

Hinh 2.26
- Sau khi lay xong linh kién, ta dat linh kién theo so d6 bé tri sau (hinh 2.27).
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cAP .

i e
Lo

R1 U4
R
7 3
R < B - . B pscHe out I E
5
w P T B—HRsr _
coN I O . :
_CAF‘ ) ) C1 LM555 )

o
Co LED
3

R3
R
Com
R
o
: LED
e
=

Hinh 2.27
Ta thay IC LM555 méi ly ra c6 vi tri cac chan khac véi so dd nguy@n
ly & trén va khong thay chan sé 1 1a GND. Dé 1am xuat hién chan sé 1 va thay
ddi vi tri cac chan ta 1am nhu sau:
- Nhép chon vao linh kién, nhip phai chudt chon thé Edit Part (hinh 2.28).

12V
- D1
. 1LED -
T, .
=
> R [0 w4 o o j ) o
R
o = bscHG  OoUT 4E|| . ~ R
L | 5 L A >
| 4 cv Mirrer Horizorntally
o RZ2 56 | Tas - I':lr:‘rE\a'erhelly
R |IEI72 TRG - - - - - Edit Properties. ..
, | a o  EEETT—
. —_— A ] - . . . . . . . View Database Part Col+D
| VCC Link Database Part Cirl+L

| Descend Hierarchy
cCA1 | LMSSS Ascend Hierarchy
/Jml\' CAP B L s i ... Zoom In
- - Zoom Out

- - - N N N N N Cut
R . = Copy
Delete
o } E CAP NP T 1
— — = —=—
Hinh 2.28

- Man hinh hién ra nhu sau (hinh 2.29):
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u?
T bscHe  out >
7 cv
6 RST
>~ THR

TRG

- vec

<Value> \ vi tri chan sé 1

Hinh 2.29

- Sau d6 nhip dup vao & hop thoai Pin Propertise hién ra (hinh 2.30) sau do6
ta chinh stra nhu sau:

Pin Properties .9
Hinh 2.30
- O phan Shape nhap vao ndt x6 xuong chon Line (hinh 2.31).

Pin Properties

, , Hinh 2.31 ,
- Tiép tuc nhan chon vao 6 Pin Visible, sau d6 nhan OK d¢ hoan thanh
(hinh 2.32).
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Pin Properties

Cancel

Uzer Properties. .

Help

~
W

DSCHG ouT

a

CcvVv

RST
THR
TRG

N

o

N

®

=
vCC [O]

<Value>

Hinh 2.32
- Viéc sap xép cac chan dé thudn tién hon trong viéc ndi day, dé 1am thao
tac nay ta chi can nhan vao chan can thay doi sau do kéo dén vi tri thich hgp
va tha n6 ¢ d6 (hinh 2.33).

r [so]

% 3

7 o =

— 1 DSCHG 3
6 ouT

2 THR
TRG

S

3 &

<Value> ._O‘ —

Hinh 2.33

- Sau khi hoan thanh, ta nhin vao nt thoat nhu hinh 2.34 sau:

(=1

X

=1 >

\E

\
il
a1

I

\l?leOIDIﬂ"-lf &

Hinh 2.34
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- Hop thoai Save Part Instance xuat hién (hinh 2.35), va ta chon mét
trong cac lua chon sau.

Save Parl lnslanoe

L2

Hinh 2.35
thoat va chi luu lai nhitng thay d6i cho linh kién da chon.

lpdate Current

@ thoat va thay ddi toan bo nhimng linh kién cling tén trong Project.

Dizcard

thoat ra va khong thay di nhimg chinh sira.

|ﬂl khdng thoét va tiép tuc chinh sira.

- O mach ndy ta chi ¢6 1 con IC LM555 nén ta chon thé Update Cunent
- Két qua ta nhan dugc nhu hinh 2.36

Y

o

;; % :

=
2]
o

VCC

P A
EZ—E DioDE R g2l N
co. g~ £ T T
CAP - C1 M3 e

=R e
c2

e Y

e
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Pit tén va thong so linh kién

Pé dat tén va thong s6 linh kién ta nhap dup vao phan Value cta linh
kién sau d6 dat théng sé cho linh kién. Pdi véi nhitng linh kién bj tring tén
thi ta vao phan Name dé thay dbi (hinh 2.37).

Display Properties vl

&

A470uF |7 Use Default '
’7 : |

, Hinh 2.38 ‘
- Sau @6 ta tin hanh dat thong so cho tat ca cac linh kién nhu so d6 (hinh
2.39).

12v
....................... R B
....................... ¥ 0
S o a ::::§::
S 2RI us_ =
_______________ 47K T 7
............... - 0 . J R3
D3 12v |8 o 1K
G| DSCHG
1 —p—= R2 6 out | ¥t
2 DIODE 47K o | THR
1—E ............ E—TRG R4
e P o | g R
> z 1K
........ P o3 z
NGUON 12V cz e -
........ 470uF C1 LM555 \n o
10uF
= S B D2
LED
7 e
§
1 104p
............. __E__ __E____E__ __E__

Hinh 2.39
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- Pé ndi day ta nhap vao ! i hodc nhan phim W dé ndi cac chan lai véi nhau

(hinh 2.40).
=
12v E
LED k
R 1
R1 U3 £
47K M “ £
- 5 R3 f
D3 12v , 2 o 1K ;
DSCHG ) 3
a ouT I
R2 6 THR ]
2 DIODE 47K 2| 158 -
1 a R4 :
=z L
3 z 1K |
NGUON 12V c3 1 [
| 470uF 7~ C©1  LMS55 o - [
e 10uF =
— D2
LED
cz
2

104p

=
Hinh 2.40

Tao diém ndi va kiém tra théng mach

Tao diém nédi

O mach trén ta thay phan ngudn va phian mach dao dong khong ndi
chung day, nhu vay, liéu chung c6 két ndi hay chua? Dé kiém tra thong mach
ta nhan vao day can kiém tra, sau d6 nhan phai chudt 1én day dugc chon, va
nhan vao thé Select Entire Net, nhitng phan diy d6i mau l1a da théng mach
(hinh 2.41).

12v
-
Mirror Horizontally
Mirror Vertically i D1
Rotate
Edt Properties. LED
= X
Zoom In
R1 Zoom Out
47K GoTo... o)
Cut
R3
of Q
D3 12V o o 1K
| DSCHG 3
J1 Ro 6 | ir ouT
2 DIODE 47K 2| 1R
1 R4
> 1K
(&)
NGUON 12V c3 R
] 470uF - C1 LM555
T 10uF
= D2
LED
N
104p

Hinh 2.41
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Kiém tra 15i so' d0 nguyén ly va tao Netlist
Kiém tra 16i so' do nguyén ly
- Nhép biéu twgng minimize trén goc phai (hinh 2.42).

¥§F

L

M1

, Hinh 2.42 o
- Man hinh sau xuat hién va chon pagel. Nhap biéu tuong design rules

check [¥] Hop thoai design rules check hién ra (hinh 2.43), nhap OK. Néu c6
thdng béo 15i ban hay sira 15i rdi tiép tuc.

i{% Orcad Capture
File Design Edit View

||| 8 &[@|@] |z s

£ LM555.0pj EEE
PCE

£ Fie | B, Hierarchyl

E‘ ] DEslgn Resources

E| .Ym555.dsn
: E| - SCHEMATICL Design Rules Check | ERC Matrc |

@ PAGEL

. f:l Design e
-0 Library

E| G Outputs

- Ym555.drc

i ltl Referenced Projects

ccessories  Reports Options  Window  Help

] alefala] ws¥(@n(E o] 5 ¢

II Design Rules Check

|w Check unconnected nets
[~ Check off-page connector connections [~ Check SDT compatibility
¥ Report identical part references ™ Repott off-grid objects
¥ Repot invalid packaging I Report all net names

™ Report hierarchical ports and off-page connectors

Report File: [~ View Output

ID “DC DONG COWLM555.DRC Browse. ..

L

A | cancel | ep

Hinh 2.43

Tao Netlist

Phan ndy ching ta tao ra netlist dé tir d6 co thé chuyen sang v€ mach in
bang OrCAD Layout. Pau tién ta tao file. MNL. Nhip vao biéu tuong L]
create netlist. Mot hop thoai Create Nestlist hién ra (hinh 2.44) , sau do ta
chon thé Layout va nhian Ok, mot hop thoai xuét hién dé chic chin réng ban
mudn tao file .MNL khong? Ta nhan OK dé hoan thanh.
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i Orcad Capture

File Design Edit View Tools Accessories Reports Options Window Help

D] S| %|EBR] ]| s

i LM555.0pj - 80X
PCE

3 File I B H|erar:hy|

E EI Design Resources

B = .
: E| B Vm555 dsn Create Netlist
SCHEMATICI

= ey =N ey e e i

B pasEL EDIF 200 PSpice | SPICE | VHDL | Verlog  Lavout | INF | Other |
(e DesngnCachE
£ Library
E| CI Outputs
) e

EI Reﬁaren:ed?rojeds

{

D\DC DONG CO\LMESS. MNL

Hinh 2.44

Nhu vy ta da hoan thanh vé viéc v& so @ nguyén ly, ta bat dau chuyén

qua v€ mach in.
» Mgt so chua y khi thuc hign vé trén Capture:

- Add tat ca cac thu vién tir hop thoai Libraries & khung Part cho phép

chung ta goi ra cac linh kién

- Céc linh kién vAn nam ngoén ngang thé, dé c6 thé xoay dugc cdc linh
kién doc, ngang, quay ngugc xudi cac ban chon vao linh kién can xoay rdi 4n
phim R, hoac phim H, hoac V( c6 thé chon vao linh kién kich phai chudt chon
Rotate = R, Mirror Horizontally = H, Mirror Vertically = V )... va sip xép

linh kién sao cho gon dé chuan bi nbi day.
- Nhdp vao biéu
tugng design rules check
¥ Hop thoai Design
Rules Check xuét hién,
check vao Scope, Action &
Report nhu hinh bén va
nhap Ok dé kiém tra. Néu
c6 thong bdo 16i ban hiy
kiém tra vi tri c6 khoanh
tron nho mau xanh va tién
hanh sira 161 réi tiép tuc.

TR0 T LA

mﬂmmcmmmu DIEL CHIN _
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3. Cac lénh trén Menu Iénh

The Toolbar

D00 S S S U S S e
D@ 8] s[Eim e[ 1) &/&[38) wu¥|@|n|sE| b ) 2

Tool Nane

Churc nang

j‘ﬂ New document

Tao mdt project moi. Tuong duong voi 1€énh New
¢ File menu.

EI Open document

Mé mot File c6 san. Tuong duong véi 1énh Open &
File menu.

EI Save document

Luu File hoic linh kién dang thiét ké. Tuong
duong véi 1énh Save ¢ File menu.

In File. Tuong duong véi Iénh print & File menu.

@I Print
+|  Cutto clipboard

Cat dbi tugng dugc chon va dat no trong
Clipboard. Tuong duong véi 1énh Cut ¢ Edit
menu.

Copy to clipboard

Copy d6i tuong dugc chon vao clipboard. Tuong
duong véi 1€nh Copy ¢ Edit menu.

@ Paste from

Déan ndi dung trong Clipboard vao con tro

clipboard chudt. Tuong duong voi 1énh Paste ¢ Edit

menu.

2 Undo Ldii lai 1énh cudi cing da thuc hién. Tuong duong
vo1 1énh Undo ¢ Edit menu.

%2 Redo Lam lai 1énh cubi cung d4 thuc hién. Tuwong
duong véi 1énh Redo ¢ Edit menu.

R 4 Most recently used O x4 xudng danh sach tit c& cac
linh kién da sir dung.

&) Zoom in Phong to man hinh lam viéc. Tuwong duong véi
I[énh Zoom in & Zoom menu trén View menu hoac
nhan phim I.

EI Zoom out Thu nhé man hinh lam viéc. Tuong duong vdi 1énh

Zoom out & Zoom menu trén View menu hoac
nhan phim O.
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@ Zoom to region

Phong to phan mach dién duoc chon. Twong duong
Véi 1énh Zoom out & Zoom menu trén View menu.

'@' Zoom to all

Xem toan bo trang thiét ké.

U7l Annotate

Gan céc tham chiéu vao so d6 mach in.

#1]  Back anotate

Bo cac tham chiéu da dua vao so @0 mach in.

¥ IDesign rules
check

Kiém tra 15i thiét ké mach so d6 nguyén ly.

& Create netlist

Tao mét so 6 mach in tir so d6 nguyén ly duoc
chon.

Tao tham chiéu @i xtmg.

|¥%ICross reference

==\ Bill of materials

Tao médt danh muc linh kién tir so d6 nguyén ly.

Snap to grid

Bat tit ché do bat diém sang ché do ludi.

.| Project manager

Hién thi Projec manager dang thiét ké 1én man
hinh.

%] Help

Ché d¢ tro giup truc tuyén. Tuong duong véi 1énh
Help ¢ Help menu.

The schematic page editor tool palette (Bang cong cu Thiét ké so' dd

nguyén ly).

|
Bl o Y A R I R e e | R e I o [ =) e B

Tool | Name Chirc Nang
% | | Selection | Chon dbi tuong
=0 Lay linh kién tir thu vién. Tuong dwong véi 1énh
T Part \
= Part & Place menu.
T Wire V¢ day, nhan Shift dé vé duong xién. Tuong duong voi
Iénh Wire ¢ Place Menu.
ml | Net alias bit ten trén day hoac bus. Tuong duong voi 1énh Net
i alias trén Place menu.
“L| | Bus V& Bus. Tuong duong v6i 1énh Bus trén Place menu.
+ | |Junction | Thém hoic bo diém nbi day & duong giao nhau.
4 Bus Entry Vé duong 1’1(21 tr day dén bus. Tuong duong voi Iénh
=2 Bus Entry trén Place menu.
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| | Power Nguon. Tuong duong véi 1énh Power trén Place menu.
22! | Ground Mass. Tuong duong vai 1énh Ground trén Place menu.
E Hierarchial | Phan cip theo khdi. Twong duong véi 1énh Hierarchial
~—= | block block trén Place menu. ‘
o1 | Hierarchial | Bat port trén khoi phan cap trong so do nguyén ly.
<ar e 1A : ) A
1 | Port Tuong duong vaoi 1énh Hierarchial Port trén Place menu.
. Hierarchial bat chan két noi trén khoi phan cap trong so do nguyén
@ Pin ly. Tuong duong véi 1énh Hierarchial Port trén Place
menu.
— | Off page K&t noi véi trang khac dung trong truong hgp mach 16n.
«C -Pag Tuong duong vai 1énh Off page connect trén Place
—_— connector
menu.
g No Chén khong ket noi. Tuong duong véi 1énh No connect
2220 | connect trén Place menu.
~ Line V& duong thang. Tuong duong vai 1€nh Line trén Place
— menu.
¥ Polyline V? duong thang kin. Tuong duong va&i 1énh Polyline
—— trén Place menu.
E Rectangle ;/Ie hinh chir nhat. Tuong duong véi 1énh Rectangle trén
ace menu.
o Ellipse V¢ elip. Tuong duong vai 1énh Ellipse trén Place menu.
=Y V& cung tron. Tuong duong véi 1énh Arc trén Place
| | Arc
=] menu.
A | Text Ghi chit. Tuong duong vai 1énh Text trén Place menu.
The part editor tool palette
I |
x| rlv|g]| ~|v[O]o[D] A
Tool | Name Chtic Nang
% | | Selection | Chon ddi tugng
| |'EEE Pit tiéu chuan IEEE cho linh kién. Twong duong véi
symbol Iénh IEEE ¢ Place menu.
| | pin Thém chén vao linh kién. Tuong duong vai 1énh Pin &
—— ¢ Place menu.
=i . Thém nhiéu chan vao linh kién. Tuwong duong véi 1énh
2 | | Pinarray : Y .
.t Pin array ¢ ¢ Place menu.
| | Line V& duong thang. Tuong duong véi 1é€nh Line & Place

menu.
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3/ Polyline Ve dl_r(‘mgq tl}éng khép kin. Tuong duwong v6i1 1€nh
Polyline & & Place menu.
E Rectangle V¢ hinh chir nhat. Twong duong vai 1énh Rectangle ¢
Place menu.
o Ellipse V¢ hinh Elip. Tuong duwong véi 1énh Ellipse ¢ Place
| menu.
D Arc V& cung tron. Tuong duong voi 1énh Arc ¢ Place menu.
A | Text Ghi chit. Tuwong duong véi 1énh Text & Place menu.
Shortcut keys (phim tit)
Key Che do hqg}c g1ao dign Chtrc nang hoac 1énh
nguodi dung
CTRL+A View menu Chon tit ci
B Place menu Bus
C Schematic page Pua tro chudt vé giita man hinh
CTRL+C Edit menu Copy
E Place menu Bus entry
ESC Schematic page editor | Thoat ché do. Bo chon dbi twong da
and part ditor duoc chon
F Schematic page editor | Lay nguon
CTRL+F Edit menu Find
G Schematic page editor | LAy ngudn mass
CTRL+G View menu Go to
H Mirror (Edit menu) Chiéu linh kién qua cot thing dimg
I Zoom (View menu) | Zoom in
J Place menu Junction
N Place menu Net Alias
@) Zoom (View menu) | Zoom out
P Place menu Part
CTRL+P File menu Print
R Edit menu Rotate
CTRL+S File menu Save
T Place menu Text
CTRL+T Schematic page editor | ¢, =0 bat ché do bét diém
and part editor
\ Mirror (Edit menu) Chiéu linh kién qua cot nim ngang
CTRL+V Edit menu Paste
W Place menu Wire
CTRL+X Edit menu Cut
SHIFT+X Schematic page editor | No Connect
Y Place menu Polyline




60

CTRL+Y Edit menu Redo

CTRL+Z Edit menu Undo

F1 Help menu Help

F4 Edit menu Repeat

F5 Zoom (View menu) Refresh

F7 Macro menu Record

F8 Macro menu Play

F9 Macro menu Céu hinh Macro
SPACEBAR | Schematic page editor | < 1ot grai

and part editor

Schematic page editor

ENTER and part editor Nhan dup vao doi tugng dugce chon

DELETE Edit menu Delete

PAGE UP Schematic page editor | Pan up

PAGEDOWN Schematic page editor

and part editor Pan down

CTRL+PAGE | Schematic page editor

UP and part editor Pan left

CTRL+ Schematic page editor

PAGEDOWN | and part editor Pan right

4. Thiét k&€ b6 cam chan

Trong man hinh lam viéc cua Capture. Chon File > New > Library

Orcad Capture
|Fi|e| Design Edit View Tools Accessories Reports Options Window

New » Project...
Open 4 Design
Close Project Lijrary
Save Ctrl+S ¥ bl
Text Fi
Save As... it

Trong cira s6 quan li, nhap chudt phai vao library.olb tai thu muc Library, chon New Part
dé tao linh kién mdi



E3 Fie | %8, Hierarchy |

B €3 Design Resources

EH;I Library
E'“ C\prog
L..--D Referem.edpmm ‘ S?Proulbol -
Save
Save As...
Part manager

Nhap tén linh kién vao khung Name ( tén nay sé dugc hién thi khi ban ghon lin11 kién).
Chon kiéu linh kién trong 6 Part Reference Prefix. O day chon la U Nhap OK dé vao trang
thiét ké

Ctra s6 1am viéc nhu sau:
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L [+

[lelvlelols] 7 [m]x]s ]

u?

<\alue>

= e ¥

[ 0 items selecred % X=010 Y=0.60

Trude hét chung ta can tao ra nhoém chan, sau do stra chita thong s0, nhitng nhom chan cé
cung chire nang ta ta thiét ké chung.

’I fq
Chon Place Pin Array [Pecerinaray| trén thanh cong cu dé tao nhom chan cho linh kién
O Starting Name (tén chan) : 1
Starting Number ( Chan bt dau): 1
Number of Pins (6 chan duoc tao ra
trong cung nhdm chén): 8
Increment ( s don vi tang 18n) : 1
OrCAD hd trg viéc tao ra cac nhom chan bang cach tu dong ting thir ty tén chan Starting
Name, Starting Number 1én Incrment don vi, néu nhu chan dé tan ctng 1 1 sé.

Khi nhin OK, con chudt sé tao thanh 1 ddy 8 chan linh kién. Trén khéi U vudng, cac ban
dat n6 canh nao, n6 s€ nam ¢ canh d6.Nhap chudt dé€ hoan tat.




()]
w

=
~J)

O~ A WN =
O~NdDHU WM =

<Value>

Tiép tuc tao cc chin con lai. Chon Place pin array
O Starting Name : 16

Starting Number: 16

Number of Pins : 8

Increment: -1

OK va chon vi tri dat chan

u?
LSS P 16 12
5 | 15
3 2 15 =14
3 14
4 13
4 13 Fo—
5 12
5 15 o
6 11
6 11 oo
7 10
g 7 10 g9
<Value>

Nhap dup chudt vao chan linh kién dé stra doi cac thong sO: tén, sb chan linh kién
Tiép tuc cho cac chan con lai. Nhap chudt trai va kéo giir chudt dé sap xép lai vi tri cac
chan linh kién cho hop li & tham my.

vz 2
Sivss 8 creid
i 03 3 et
4 cos TI0UT 13
R1IN F35
4 R1OUT
= Vs- TN 5
§-T20UT 2 T2iN i
RN & R20UT

<Value>
al:
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Vé duwdng bao va luu linh kién

Chon Place rectangle trén thanh céng cu dé tao dudng bao, v& hinh vudng vira khit trén
hinh.Chon Place Text dé nhap tén cho linh kién.Nhu vdy 1a da 1am xong 1 linh kién méi,
nhan Save dé luu lai linh kién.

I
|
O
1

u?
2 1
VS+ e C1+
MAX232
4 cos TIOUT (3
R1IN [35
6 R10OUT |43
—=21VS- T1IN 45—
—g | T20UT g T2IN Mg
—1 R2IN O R20UT —
<Value> Q'

Chwong 5: Orcad Layout 9.2

1.V& ban mach in
1.1.Khéi dong phan mém

Tir Start Menu ta vao Programs chon Orcad Family Release 9.2 chon
thé Layout dé khoi dong Chuong trinh (Hinh 3.1).
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Capture
Capture CIS
B Layout

M LayoutEng ER =

i |Location: C:\Program Files\OreadiLayout
Layout Engineersrem

Layout Flus
Bkav Pro 2011 Internet Security M Layout Plus SmartRoute Calibrate
. M Layout SmartRoute Calibrate
Microsoft Update 2} ©nline Manuals
PS)
e‘ Set Program Access and Defalts &8 Pspice
488 pspice AD
WD windows Catalog PSpice Model Editor

oy [ Pspice Optimizer
MF View
Autodesk DWF Viewer ] Pspice Simulation Manager

F# Pspice Stimulus Editor
[#] Release notes
T Accessories » @ Uninstall Orcad Family Release 9.2 Standalons

Program Updates

Ml Orcad Family R
@ Documents * i@ Snagit 10
@v Settings r @ serne

@& Internet Explorer

p Search » @M 3G FAST CONNECT
@ K-ite Codec Pack
Help and Support .

Run...

Log OFf Admin

Windows XP Professional

Turn Off Computsr

= GIAO AN = MP 30 LB-BCN O THIET KE MACH ...

, Hinh 3.1
- Man hinh Layout xuat hién nhu Hinh 3.2 sau.

1 Orcad Layout R
File Vi Tools Help

For Help, press F1

WO @ > T GIAO AN & MD 30 1D-BCN = 110[o) O THIET KEMA... T 6T CAM BIEN. T THIET KE MA %, orcad10_soff. 7 Orcad Layout

1.2. V& mach trén may

< Mét s6 lénh co ban:

- File

Chtra cac 1énh lién quan dén viéc tao mdi, mo, nhap va Xuat ra cac tap
tin ddi tugng vad Layout hay sang cac thanh phan khac ( dé sir dung trong
mot sd phﬁn mém thiét ké mach khac nhu Protel, PCAD PCB, o)

+ Import:

Cho phép m¢ hay nhan mét file dd duoc tao tir cac phan mém khac nhu

Protel PCB, CadStar PCB,...
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+ Open: Liét ké tit ca cac tap tin .MAX dang nam trong thu muc hién
hanh.
+ Export :Cho phép xuit file . MAX da duoc tao tir OrCAD Layout
sang cac phan mém thiét ké mach in khac nhu Protel PCB, CadStar PCB,..
- Tools:

+ Library Manager: Cho phép ban chinh sita hay tao m&i mot
footprint cta linh kién nao do. T day ban c6 thé tao hay suu tap mét thu vién
footprint linh kién ma ban hay st dung cho cac thiét ké vé sau.

+ OrCAD Capture: Cho phép m¢ chuong trinh thiét ké mach
nguyén ly OrCAD Capture tir chwong trinh vé board mach OrCAD Layout
Ngoai ra trong Tools con cac chirc nang khac nhu SmartRout cho phép ban vé
mach thong minh, Edit App Settings, Reload App Settings,...

Tao File thiét ké moi

Tir cira s6 Orcad Layout, nhin vao File menu chon New cira s6 Load
Template File hién ra yéu cau ching ta nhap File DEFAULT.TCH. Ching ta
vao thu muc cai dat Orcad dé iy, thuong thi nd c6 duong din nhu sau:
C:\Program Files\Orcad\Layout\Data\ DEFAULT.TCH (Hinh 3.3). Sau
khi chon file ta nhan Open.

Load Template File 7 X
Look in: | 3 Data [ B i = W ) i
L\b E %cc.m [@om_crizs. T IgEcsuxm ey %JUM
1BET_ANY.TCH B3] CERAMIC.TCH OM_CP144.TPL rgsc.e.uxm.m UM
Iy Recent IBET _SMT.TCH D.TFL DM _CF 160, TFL ECGUX220.TPL M
Documents mET_THRLTCH  [mflDe.TRL ] oM _CP 200, TRL ECHLIX2E0.TPL MET
@ WET_AMY.TCH  |B DERAULT.TCH DM_LP128,TRL ECALIN350.TRL PAD
|= sssuB.ToH [Ellomesavis. TRl Hom_LP136TRL  [BECeUNe00.TRL  [ElRCo
Deskdop AH.TRL DMEBIVST.TRL  [T] OM_LP 144, TRL ECHLIX 100, TRL Bﬁcm
AHC.TRL DMABIVSY. TPL DM _LP160.TRL ECHUN 160.TRL
g| | = av iRl [Homesswis.TrL [ @oM_raoo el [HECounzzTRL  [EPesc
- ) Ig,w.m Gl OM3ssvST. TRL  [ElECan00. el |Eecouxzso. TRl [El)RCI
L AVE.TRL | BMBBSVSY. TPL EC3LN160.TRL ECOUNIS0.TRL = PRO
|me.TRL [momeexvms. TRL (@ ECsuxzzo. TRl [ ECoUX400.TRL [T S0
h-l BC.TRL DMBEXVST.TPL ECIUN2E0.TPL  |HH HYBRID. TCH S08i
My Computer C.TRL DMBEXVSY.TRL | EC3UX340.TRL ISA.TPL S5
| Cadstartch [@om_ceiza TRl [mlEcauxsgo.TRL [T umessasToH o som
[ W (<] i | =]
.- -
I'dyHNmﬁ File name; | _DEFALLT TCH | Open |
L]
Filas of type: | Tarrplate 1017 1eh) =l Cancel ]
Hinh 3.3

File template 1a file dinh dang mot ) thong s6 mic dinh cho board
mach, nhu s6 16p board mach, khoang cach di day, kich thudéc duong mach,
quy dinh thiét ké,... dugce s dung xuyén sudt trong qua trinh v& mach véi
Layout. Néu 1& mot board binh thuong thi ban chon file default.tch ( hoac
jump6238.tch sé gitp qua trinh chay mach hiéu qua hon, cac jumper s€ khéng
cit ngang IC,...). COn néu muén thiét ké board mach riéng theo hinh dang cu
thé, nhu Sound Card, Lan card,... thi load céc file template khac. Nhin Open
dé thyc hién load file .TCH.
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- Hop thoai Load Netlist Source hién ra, yu cau ban tim File *.MNL.
Pay 1a File Netlist c6 du6i MNL ma ta d4 tao ra tir Orcad Capture. O phan
Capture ta dd tao ra File LM555.MNL. Ta tim dén thu muc chira File, sau d6
nhan Open (Hinh 3.4).

Load Hetlist Source

Leck n: [iE3 LMESS -~ 4+ B F E-
2 [ CAU FET. ML
D s
My Secer

Documents

5 2

2 n
(=) 3 %

w

7

My Comip ter

P
My Network File name: I_r-"l BEE. MHNL _'I Oper I

Places
Filae of bypa: [ra=tist =mry I 4”3"“'

= |

Hinh 3.4
- Hop thoai Save File As xuat hién (Hinh 3.5), day 1a file mach in ban
nhap vao dudng din va tén file ma ban muén file thiét ké ciia minh duoc luu.
Layout s& mic dinh tén file output layout tring tén véi file input nestlist. Néu
ban thay ddi file output thi khéng dugc thay d6i phan mé rong (MAX). Sau
d6 nhan Save.

Save File As

Save in: | (3 LM555 <] « @ ek -

BACKUP LMAX
BACKUP2.MAX
BACKUP3.MAX
BACKUP4.MAX
BACKUPS.MAX
CAL FET MAX

File name: | M 555 MAX, Save

Save as type IB.:.an:I * max) j Cancel

Hinh 3.5
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 ndo, thi né yéu cau phai lién két
dén footprint. Pay 1a budc kho khin doi hoi ban phai can than, néu nhu chon
sai chan thi mach coi nhu bo di, ttos nhat ban hay xem k§ hinh anh thuc té cta
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linh kién dé viéc chon hinh dang va kich thudc cua footprint duge chinh xac.
Kinh nghiém cho théy s& tot hon néu ban tuc hién viéc gén footprint cho tat
ca cac linh kién trong subt qué trinh v& mach bang Capture. Ban sé& tién hanh
cach 1am nay & phan bén dudi.
Lién két Footprint

Pé 1am tét phan ndy thi doi hoi ban phai thuong xuyén lam mach, co
kinh nghiém s& nhanh tim dugc cac footprint trong thu vién.

Mot s6 footprint thong dung:

e Thu vién TO: TO92(trans.C828,C1815,C535,...)TO202 (trans.
H1061, IC 6n ap ho 78xxx, 79xxX ...)

e Thu vién DIP100T: /W.300 (c4c IC cdm tir 14-20 chan) /W.600(céc
IC cém tir 24-40 chén )

* Thu vién TM_CAP_P la footprint cta cac loai tu dién.

e Thu vién TM_CYLND la footprint ctia cac loai tu dién.

* Thu vién JUMPER la footprint ctua cac loai dién trd, quang trd,bién
tro (JUMPER100,JUMPER200,JUMPER300,...)

* Thu vién TM_DIODE 1a footprint cta cac loai diode hay Led.

- Sau khi nhan Save, hop thoai Link Footprint to Component hién ra

(Hinh 3.6), thdng bao cho ta biét 1a khdng thé tim thdy chan mach in cta U3

c6 tén 1a:LM555.Vi thé nén tim chan cho linh kién nav bang cdch nhép chudt
vao nut Link existing footprint to component ...

{ INK FOOTPrint o Lomponen 1

AutoECO cannot find a footprint for component U3
from part name LM555 0.

Please choose one of the optlons below:

Link cxisting footprint to componcnt ...

Create or modify footprint library ...

Deter remaining cdits until complction ...

0K lelp Cancel

Hinh 3.6
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- Hop thoai Footprint for LN555 0 xuat hién (Hinh 3.7) tai khung
Libraries nhip chon muc DIP100T. Tai khung Footprints nhap chon muc
DIP.100/8/W.300/L.400. Sau d6 nhin OK.

"Footprint for LM555_0

— Libraries

[P 00T
DSUBT
DSUBT_HD
CCIWT00T
FEUS

152

[zl Fizinwe |

— Fortprints

DIF. 1008, . 3000, 400

DIP. 100738, % B00/L2 475
DIP. 10044854 BO0AL2 500
DIP100/8A: 300/ 376

DIP. 100,64, % J00/L3 220
LHE T LU HULUAL A 2l

CiP. 1 00/25¢ 2001 400
DIP. 00200 300/ 425
DIP.100/8 A 30041 450
DIP. 1004854 30041475

[

DIP100/2A4. 200/L 500 : Ok Hely Caniel
DIF.100/8A%. 300/L.525 H
DIF. TULAEA SUUAL ShL v

Hinh 3.7

- Tiép theo trong hop thoai Link Footprint to Component c6 thong bao 1a
khong thé tim thdy chan mach in cia C1 co tén 1a CAP. Nhap vao nit

Link existing footprint to component ...

- Hop thoai Footprint for CAP xuét hién (Hinh 3.8)tai khung Libraries
nhdp chon muc TM_CAP_P. Tai khung Footprints nhip chon muc
CPCYL/D.200/LS.100/.031 d chon chan mach in cho TU.
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"Footprint for CAP

— Libraries

TH_CAP P

[oocprints

CPCy'L/D. 200/L5.100/ 031

CPax1/1.650.400/.037
CPax1 /1,700, 325/.03¢
MPax1 M1 775 R7R NRN
CPCYLE_HELP
CPCYLAD.150/L5. 1004031
CPCYLADABCAS 125031
CPCYLAD.175/LS. 100/ 031
CPCYLAD.175/L5. 125/ 031
CPCYLAD.20CALS. 1004031
CPCYLAD.200/05.125/. 031 ok Help Cance
CPCYLAD. 200415, 150/ 031

CPCYLAD. 225510040231 M

Hinh 3.8
- Tiép theo trong hop thoai Link Footprint to Component ¢ thong bao

la khong thé tim thiy chan mach in cua D1 ¢6 tén 1a LED (Hinh 3.9). Nhip
vao nut Link existing footprint to component ... |

| Link Footprint to Component

AUDECO cannot find a footprint for component D1
from part name LED.

Please choose one of the options below:

Link existing footprint to component __. |

Create or modify footprint library ... |

Defer remaining edits until completion ... |

OK | Help | Cancel |

Hinh 3.9
- Hop thoai Footprint for LED xuit hién (Hinh 3.10) tai khung
Libraries nhip chon muc BCON100T. Tai khung Footprints nhdp chon muc
BLKCON.100/VH/TM1SQS/W.100/2 @ chon chan mach in cho LED.
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"Footprint for LED '

— Libwaries

CLoC

GCONOSOT |

DCONOEST | Remove |
— Faootprintz

BLECOM. 100 HATMTE0S A 10042

BL<COM.100°HTM1505 54100418
DL<COM. 1005 1A THMIGE 5 M 10019
BL<COM.100MHATM1505 A4 10042

EL<COM 100AHATHMISEE A 100420
BLSCOM.100AHTM1505 A4 100421
ELSCOM 100AHATMASOS A0 100422
BL<COM.100°HTMT1505 A4 100423
Rl <O 1MNAHATRMA ST S A 100424

BLSCON.1004H/TM15 05 A 10043
BLCCON.1004H/TM1505 A 10074 ok Help Cancel
BLCCON.1004H TS 05 An 10075
BLSCON 1004H/TM1505 A 10045 [v]
Hinh 3.10

- Tiép theo trong hdp thoai Link Footprint to Component ¢ thong bao

1a khona thé tim thdy chan mach in cua R1 ¢6 tén 1a R (Hinh 3.11). Nhéap vao
nGt Link existing footprint to component ...

| [ink Footprint to Component

AutoECO cannot find a footprint for component R1
from part name H.

Please choose one of the options below:

Link existing footprint to component ...

Create or modity footprint library ...

Defer remaining edits until completion ...

0K | Help | Cancell

Hinh 3.11
- Hop thoai Footprint for R xuét hién (Hinh 3.12)tai khung Libraries
nhap chon myc JUMPER. Tai khung Footprints nhap chon muc
JUMPER200 dé chon chan mach in cho R.
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Footprint for K

— Libranzz

JUMPER
LayouT
LCORT00T

~ Footpiints

JUMFER 200

JUMPERT00

JUMPERT000
JUMPERT100
JUMPERT200
JUMPER 200
JUMPER300
JUMPER 400
JUMPERSOO0
JUMPEREDOD
JUMPERTOO 0k Help Cancel
JUMPERSDD
JUMPERSOOD

Hinh 3.12
- Tiép theo trong hop thoai Link Footprint to Component (Hinh 3.13)

c6 thdng béo 1a khona thé tim thiy chan mach in caa J1 c6 tén l1a CON2.
Nhép vao nat Link existing footprint to component ... ‘

( ink Footprint fo Component 1

AutoECO cannot find a footprint for component J1
from part name CONZ2,

Please choose one of the options below:

Link existing foolprint to component ...

Create or modify footprint library ... |

Defer remaining edits until completion ... |

0K | Help | Cancel

Hinh 3.13
- Hop thoai Footprint for CON2 xuét hién (Hinh 3.14) tai khung
Libraries nhip chon muc BCON100T. Tai khung Footprints nhdp chon muc
BLKCON.100/VH/TM1SQ/W.100/2 dé chon chan mach in cho CON2.
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Footprint for CON2

~ Libiaries

BCOMTBET =

DCONOSOT
DCONOAET w| Fenove

— Footprints

BLECON.100°H/TH1E0 A 100.2

BLCOM.1004H/TH150 M 1007
BL<COM.T00AH/ TS50 10018
BL&COMN.100%H/Th150M 10013
BL<COM.100A/H/THW150 A 100,2

BLCOM.100H/ 1505 100:20
BL<COM.100AH TS0 A 10020
BLLCOM.100AHTh150M 100022
BL<CON.100AH/TMT50 M4 100,23

BLCCOM.100A/HATMTS0 0 100,24
BLACOMN.100AHTHM150 A4, 100:25
BLCCOM.100AHATMTS0. 0 100,26
BLACOM.1007H/TMT50 M 100/27

Ok.

Help Cancel

Hinh 3.14

- Tiép theo trong hop thoai Link Footprint to Component (Hinh 3.15)

c6 thdng bao 1a khdng thé tim thay chan mach in ctia D3 c6 tén 1a DIODE.
Nhép vao nut Link existing footprint to component ...

l_inlc Footprint to Component

AutoECO cannot find a footprint for component D3
from part name DIODE.

Please choose one of the options below:

Link existing footprini to component ...

Create or modify footprint library ...

Defer remaining edits until completion ...

0K | Help |

Cancel |

Hinh 3.15

- Hop thoai Footprint for DIODE xuét hién (hinh 3.1.16) tai khung
Libraries nhap chon muc TM_DIODE. Tai khung Footprints nhip chon muc

DAX1/.300X.050/.028 dé chon chan mach in cho DIODE.
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Fotprint for DAX/.300X.050/.028

— Lbrares

T DIODE
TM_DISC
THM_RaD
Ta
TRAIMNIMG
YRES

— Footprints

D1/, 300 050! 023

Ce/D035
Cax00N
Cax.007
CAwia0Day
Cae50064
Cax 4 HEL-

CAx /. 300 0807 023

Céva ¢ 3al-.0804.031

Lk ah0= 2004 01
e /375 0704 04 0k Felp Cancel
Lo/ 400080/ 028
Lo/ 475100 040
Hinh 3.16

- Tiép theo trong hop thoai Link Footprint to Component (Hinh 3.17)

c6 thong bao 1a khéng thé tim thiy chan mach in ctua C2 ¢ tén 1a CAP_NP.
Nhép vao nat Link existing footprint to component ... ‘

Link Footprint to Component ﬂq

AutoECO cannot find a footprint for component C2
from part name CAP_NP.

Please choose one of the options below:

Link existing footprint to component ...

Create or modify footprint library ...

Defer remaining edits until completion ...

0K | Help | Cancel |

Hinh 3.17
- Hop thoai Footprint for CAP_NP xuat hién (Hinh 3.18) tai khung
Libraries nhip chon muc TM_CAP_P. Tai khung Footprints nhip chon muyc
CPCYL1/D.150/LS.100/.031 dé chon chan mach in cho CAP_NP.
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" Fookprint for CAP NP

~ Footprin:z

=20l 140 1574 5 1007 N30

CPCYL/D.7O0/LS. 3264 042 M
CPCYL/D. T25/L5.300/ 04]
CPCYL/D.T25/L5.325/ 04]

CPCYL ®# HELF

CPCYL™ /D505, " 00,021

CPCYL /D 150405, 25403
CPCYL" /D 175415, 00203
CPCYL /0017575, 254031

CPCYL /D 2004157 00021

CPCYL /D 200405, 254,031 = Qe Help Cancel
CPCYL /D.200405. 504,031

CPCYL /D 225415, 00,031 M

Hinh 3.18
- Sau khi Chuong trinh d4 Footprint tit ca cac linh kién thi man hinh
xuit hién nhu sau (hinh 3.1.19). Nhu vy ta ¢4 hoan thanh viéc tao board
thiét ké méi.

CLTIMIBOS .00 T

DYLE.IZ3s.0T1

Hinh 3.19
Cira s6 Layout
Muc tiéu:
- Hiéu duoc chirc ning cua cac thanh cong cuy.
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+ Str dung dugc cac 1énh v€ co ban.

Céc thanh cong cu
Thanh Toolbar

Y
=|=lni| x|#E| B 22| 0| Qfm@|@| T2 &xfa] 24| ] 2]

Tool Nane

Chirc nang

E

New document

Tao mdt project moi. Tuong duong voi 1€énh New
¢ File menu.

3

Open document

M¢ mot File c6 san. Tuong duong véi 1énh Open &
File menu.

-

Save document

Luu File hodc linh kién dang thiét ké. Tuong
duong véi 1énh Save ¢ File menu.

=

Library manager

M¢ thu vién chinh stra. Twong duong véi 1énh
Library manager ¢ File menu.

heid

Delete

M¢ thu vién chinh stra. Twong duong véi 1énh
Library manager ¢ File menu.

Find Hién thi hop thoai tim kiém. Tuong dwong véi
Iénh Find/Goto ¢ Edit menu.

El Edit Hién thi mot hop thoai chinh sira thich hop, tly
thudc vao nhiing gi ban da chon. Twong duong véi
Iénh Properties trén Edit menu.

E Spreadsheet Hién thi danh sach cac bang tinh c6 sin.Tuong
tu nhu Iénh co s¢ dir liéu bang tinh trén View
menu.

ﬂ Zoom in Phong to vung lua chon. Tuong duong véi 1énh
Zoom In View menu.

E Zoom out Thu nho vung lya chon. Tuong duong véi 1énh
Zoom out trén View menu.

B Zoom all Thu nho dé c6 thé nhin thiy toan bd mach in.

Tat ca cac Iénh trén twong duong voi 1énh Zoom
all trén View menu.

g Query

Hién thi ctra s6 truy vén, trong d6 liét ké cac thudce
tinh caa linh kién. Twong dwong véi 1énh Query
Window trén View menu.
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Component

Cho phép lya chon, th(?m, di chuyén, chinh stra,
hoac x6a cac thanh phan linh kién.

®

Pin

Cho phép lua chon, thém, di chuyén, chinh sira,
hoac x6a chan linh kién.

&

Obstacle

Cho phép lua chon, thém, di chuyén, chinh sira,
hodc x6a nhitng dudng bao quanh board.

-1

Text

Cho phép lua chon, thém, di chuyén, chinh sira,
hoac x6a van ban.

Connection

Cho phép lya chon, bd sung, két hop, hodc xda cac
két noi day.

Q

Error

Cho phép chon dénh dau 15i lién quan dén khoang
cach va cac hanh vi vi pham quy tac thiet ke.

Color

Hlen thi cac bang mau, trong d6 ban thay (101 mau
sdc cla cac 16p hodc cac d6i tugng, hodc tim nhin
ctia ban (c6 thé nhin thay hodc vo6 hinh).Tuong
duong vai 1énh Color trén menu Options.

I FiC

Online DRC

Cho phép kiém tra quy tic thiét ké truc tuyén. Co
thé tit hodc md Online DRC. Tuong duong véi lua
chon kich hoat Online DRC tuy chon User trong
hop thoai Preferences.

t

Reconnect

Cho phép ban st dung dé hlen thi hodc 4n cac
duong day két ndi. Luu y rang 1énh Reconnect chi
nén dugc st dung trong khi sap xép linh kién, con
khi mudn di dudng mach in thi tit ché do nay.

By

Auto path route

Cho phép ché do tu dong chay dudng mach in (chi
trong Layout Plus va Layout), ma ban str dung dé vé
cac duong mach in.

Shove track

Cho phép day cac duong mach khac khi ban su
dung d¢ vé duong mach in bang tay.

r

Edit segment

Cho phep ché d¢ di day, chinh sira duong mach in
bang tay, co ‘thé di du:(‘mg mach voi moiqgéc, hoac
cung tron. Bang cach nhap phai chudt dé chon.

%

Add/edit route

Cho phép thém, Chinh sura ché d6 v& duong mach in,
ma ban st dung dé vé bang tay.
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ﬂ Refresh all

Lam tuoi man hinh.

E Design rule

check

Kiém tra 16i ciia mach khi thiét ké xong.

2.1.2 Nhirng phim tit hay sir dung

Phim Chirc nang

B Zoom DRC

C Zoom Center

CTRL+C Copy

D Unroute (x6a duong mach in d& chon)

ALT+D Unroute Net (x6a day da chon)

E Add Free Via

G Unroute Segment (x6a 1 doan duong mach in da chon)
H Highlight Net

I Zoom In

@) Zoom Out

CTRL+I Library manager

R Rotate (xoay linh Kkién)

U Undo

W Change Width (thay doi kich thudc duong mach in)
CTRL+X Delete

SHIFT+X Text

Z Zoom Area

CTRL+Z Undo

ESC End Command

Dé biét thém nhiéu 1énh khac cic ban hdy tham khao thém C:\Program
Files\Orcad\Document.
CAac lénh vé co badn
Chinh stra chan linh kién

- Chon Footprint linh kién can thay d6i trén board mach vira tao, sau d6
nhan chudt phai va chon Properties (Hinh 3.20).
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Design - Component Toal (DRC ON)

R End Command

Properfies... Cl+E

]
Matrx Place
EE Crl+w
R ot
Opposite
Alternate Footprint. .

B Break
Lock
Fix
Select Next
Minimize: Connections
Mave Onfoff
Undo

i 1

Hinh 3.20

- Sau khi chon Properties thi mot hop thoai xuat hién dé cho ching ta
chon loai footprint thich hgp (Hinh 3.21).

Package

Value

Footprint...

Location

> |1800.

Group # ]

Component flags

Fixed
Mon-Electric

Heference Designator TE]

LM5%5_0
LM55S
IC8
2700, Hotation i]
Cluster ID R
Locked Key

v+ Houte Enabled Do Mot Rename

Help Cancel

Hinh 3.21



80

- Click chuét vao Footprint, sau d6 ban s& thdy mot hop thoai cho ban
chon footprint thich hop (Hinh 3.22). Tir hop thoai Select Footprint ta c6 thé
lya chon footprint thich hop theo y ctia minh. Tuy nhién, néu cac footprint co
trong Select Footprint d6 khong phu hop thi ching ta phai tao méi footprint
d6 cho phu hop vé kich thudc cua linh kién.

e

Likrar e

Leea o Aed.
THU WIEH1 :

BCONTO0T
BCOM1SET

BlGa \
CLCE >~ Rerove

Foalprints

ICE

C1.0UF s
C1C4ATT Il
C&vOUF 1B

COMz2

DEFALLT

DIOCE 16 LM

DIOCE Ao

LED 5L~

R ak Help Canzel
WAl . |
VIA10 |

Hinh 3.22

2.2.2 Tao méi chan linh kién
- Ta c6 thé ty tao linh kién mé&i bang cach nhin vao Jvao menu File
chon Library manager (Hinh 3.23).

File Edit View Tool Options Window Help

fe=3 =l TS VI == e P = e S| w8 = S
[» [-1200 [+ [s00 |G |50 e |

Libraries

THU VIENT1 [~ ]
BCON100T —]

BCON156T
BGA
CLCC ~

Add... I Remowve I

Footprints

Create New Footprint...

Save I Sawve As...

|
|
| Delete Footprint I
1

[[1200.500] RAM: 5897K Used. 191 4564K Available
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Hinh 3.23
- Pé tao mot footprint méi hoan toan ban bam |
Vi du:
- Tao footprint cho mot nut nhén, ban can mét sb thong tin vé kich
thudc cia no (Hinh 3.24).

Create New Footprint... |

45
(36.0:03 L102
34 350 07
A B DEmx | ‘ ‘ T&
m | m = H . 8 oL of'
$_ _q} ¢ _|T )
q I a8 L] —l—(p
< e JI -
R | -
AN B ' View from mounting side

Hinh 3.24
- O hop thoai Create New Footprint nhap tén linh kién méi & muc
Name of footprint, vi du 1a nut nhan 4chan.
- BAm chon English. Mac du kich ¢& cac bd phan cua linh kién dugc
cho ¢ hé mét nhung hau hét kich thude ché tao PCB van béng don vi inches
(‘hay mils = 1/1000 inch) (Hinh 3.25).

[ reate New Footprint W

Nare of Footprint |nut nhan dcharl
Unitz
+ English
[ Metric
g Help ‘ Cancel ‘
Hinh 3.25

- Pé dung theo hé mét ban phai thay doi systems settings (Hinh 3.26).
(vao Options >>System Settings) xuat hién hop thoai bén. Nhip OK. Bay gio
ban dang 1am viéc theo hé mét.
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Display Units Grids

» Ll (] Visible grid :

" Inches [In] 9 b 1.2

" Mlcrons [u) Dctail qrid [X.Y]: n.Rs5

+ Millimeters [mm]

¢ Centimeters [cm] Plare grid [X.7]: 1.27

Display Besululiun: Routing grid: IW

0.0254 Via grid: 1]
Rulalivn
Increment: an Snap: |l] "
Workepace Hetlings... |
et | Concet |

Hinh 3.26
- N0t nhan c6 tit ca 4 chan nhung ta chi can dinh dang cho 1 padstack vi
c4c chan déu co dic diém gidng nhau.
- Pau tién vao View Spreadsheet ->Padstacks. Ta thdy xuat hién hop
thoai Padstacks, ta double click vao padstack c6 tén T1 s& xuét hién hop thoai
Edit Padstack cho tat ca cac 16p cia T1 (Hinh 3.27).

D=L | N LA K

File Edit View Tool Options Window Help
R | #]E] [F = =et A~t
X |-2.54 v [12.70 [
i i

Libraries

THU VIEN1 Footprints

BCON100T

BCOMN156T

BGA

CcLCC Obstacles

Text
| Add.. | R
Footprints
Hinh 3.27

- Ban thay d6i tén cua padstack nay, thuong thi dat tén theo tén
Footprint. Piéu nay lam cho viéc tim kiém no dé dang hon trong Layout khi
6 nhiéu padstack. Tiép d6 nhap chon Undefined trong muc Pad Shape. Nhip

OK. Xuét hién hop thoai padstacks (Hinh 3.28). Ban thiy padstack tén nut
nhan 4 chan.
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Fad Width:

» Offcet:

Padstack

ok ]

|nut nhan Achan|
17 Madstack Laycrs
I Mon-Plated
7 Wse Fur Test Puinl
| I arge 1 hermal Heliet
I Flood Planecs!/Fours

Mad Shapc

7 Pound

—~
—~
—
—~

E Mo Connectipn
Pad Rotation:

Pad Height:
" O set:
Help

Undefined

——

—
——

Cancel

Hinh 3.28

Dua vao Datasheet ban dinh dang cho cac 16p cta padstack nut nhan
4chan. Néu chon nhiéu 16p ciing mot lac thi nhan chon tén cac I6p dong thoi
giit phim Ctrl. Ban chi can dinh dang cho nhitng 16p can thiét .

« PAu tién ban can dinh dang kich thuéc cho chan 16 khoan, theo
datasheet duong kinh chan 16 khoan 1a 1 mm.

* Tachon 2 16p DRLDWG, DRILL.

« Click phai chudt chon Properties , xuat hién hop thoai Edit Padstack
(Hinh 3.29) nhip chon Round, sau d6 nhap gia trj 1(=40 mils) vao Height va
Width.

« Nhip OK.

Padstack or Pad Pad Pad kS Y

Layer Name Shape Width Height Offset Offset
DRLDWG | Round | o087 | 097 NN 0.00
DRILL Round 0.00 0.00
COM{ it Padsta o) 0.97 0.97 0.00 0.00
SPA 0.97 0.97 0.00 0.00
SPAF 0 Padstacks 0.97 0.97 0.00 0.00

T4 2 Padstack Layers
TOP 1.57 1.57 0.00 0.00
BOTI MLTmAEE 1.57 1.67 0.00 0.00
BLAN " Use For Test Point 178 178 0.00 0.00
INNE " Large Thermal Relief 157 157 0.00 0.00
SMT I Flood Planes{Pours 1.70 1.70 0.00 0.00
SMB! Pad Shape 1.70 1.70 0.00 0.00
SPTQ 0.00 0.00 0.00 0.00
SPB 0t (Fmrm) o 0.00 0.00 0.00 0.00
$5TQ = = 0.00 0.00 0.00 0.00
55B « « 0.00 0.00 0.00 0.00
ASYT «  Undefined 0.00 0.00 0.00 0.00
ASYE 0.00 0.00 0.00 0.00
DRLL - 0.97 0.97 0.00 0.00
DRIL 0.97 0.97 0.00 0.00
COM| 0.97 0.97 0.00 0.00
SPAF 0.97 0.97 0.00 0.00 o
Pad Width: ’17 Pad Height: |17
ﬁ -
0K Help | Cancel |

Hinh 3.29
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- Tuong tu viéc dinh dang cho cac 16p TOP, BOTTOM, INNER.
Thuodng thi kich thude ciia vong xuyén bao quanh 16 chan khoan 16n hon 15
khoan khoang 20 mils (=0.5 mm). Do d6 nhap gia tri 1.5mm vao Height va
Width. Vi I6p giira cia mach 1& miéng dong danh cho power va ground, dé
tranh hién tuong ngan mach ngudi ta thuong tao ra xung quanh cac 16 khoan
mot khoang tréng, 16n hon kich thudc 16 khoan 1a 35 mils (=1.75 mm). Ban
nhap gia tri 2 mm vao Height va Width va chon pad dang round cho 16p
PLANE. Cudi cling ban can dinh dang cho miat dé han chan linh kién, thuong
thi nd 16n hon vong xuyén bao quanh chan 16 khoan khoang 5 mils (=0.125
mm). Do d6 ban chon pad hinh round va nhap gia tri 1.625mm vao Height va
Width cho 16p SMTOP and SMBOT (Hinh 3.30).

Padstack or Pad Pad Pad X Y
Layer Name Shape Width Height Offset Offset
NUT NHAN ACHAN
TOP Round 1.50 1.50 0.00 0.00
BOTTOM Round 1.50 1.50 0.00 0.00
PLANE L
INNER .
SMTOP
SMBOT R Padstack "NUTI NHAN I:?CHAN", Layer B
SPTOP Und PLANE H
SPBOT Und| I~ Non-Plated N
58TOP Und| [~ Use For Test Point -
SSBOT Und| [~ Large Thermal Relief -
ASYTOP Und| I~ Flood Planes{Pours -
ASYBOT Und
DRILL R # Round " Oblong -
COMMENT LAYER R " Square " Rectangle —
SPARE? R  Oval (" Thermal Reliet —
TEPARB R " Annular " Undefined —
TOP Sq L
BOTTOM R N .
PLANE R
’7 -

Pad Vidth:

’27 Pad Height: ’2|7
17 -

0K | Help |

Hinh 3.30
- Sau khi dinh dang xong cho cac 16p cua padstack nay, ta sé luu tén
cua footprint méi tao vao thu vién, ta nén tao thu vién mai dé d& dang tim
kiém sau nay.
- Bing cach click Save As trong hop thoai Library manager.
Dién tén Footprint mai tao, sau do click vao Create New Library dé tao thu
vién moi (Hinh 3.31).

Cancel |




85

Save Footprint As...

Mame of footprint

INLIT NHAN 4CHAN

Hame of ibrary

;l Bromse... |

| Create Mew Librany...

0K | Help |

Cancel |

Create New Library

Save i | (5 LM5EE

=l = = e EE-

My S=cent
Cocumerts

©,

Desdcp

bl
My Documerts

1;‘..5'

Ity Compurer

0]

My Netaork

|thu viencrcad. _LE
“laces

Sie name:

Save 3z hype: | Librans (*.Ib)

=l
=]

Hinh 3.31

- Sau khi dit ten xong, nhan OK thi footprint méi tao s& duoc luu vao

thu vién (Hinh 3.32).

& Layout - D:\LM555\ M55, MAX

File Edt Vien Too Options Auto

=i 0 = e e o e O R e

Window Help

KMo ¥[o G0 |fToe -

(X Library - Pin Tool (DRC OFF)

| Libraries
THU VIEN ORCAD
BCON100T =
BCON156T
- &Com
A,
Footprints =
NUT NHAN acHaN H :

&Pack | |
UT NHAN 4CHAN

Create New Footprint...
Delete Footprint | . !

- ]

NUT NHAN ACHAN [-100.0] RAM: 3669K Used. 1939922K Available
Hinh 3.32
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- Sau d6 chon Text tool dé xda b6t cac chit khong can thiét di, chi dé
lai &Comp va &Value. Nhip vao text cin x6a va bdm phim Delete (trén ban
phim). Thém cac chan linh kién vao bang cach chon céng cu Pin Tool.

Click chudt phai vao nén den, chon New. Dt chan méi ¢ vi tri thich hop
(Hinh 3.33).

- Library - Pin Tool (DRC OFF)

&Comp
&Value
@ .

Hinh 3.33
- Chon thudc tinh cho 2 text con lai bang kéo chudt dé boi, xong click
chudt phai, chon Properties (Hinh 3.34).

End Command

Properties... Ctrl+E
Copy Cirl+C
Delete Crl+¥

Rotate R

Mirrar Ctrl-H4
Opposite

Move OnfOff

Unda

Hinh 3.34
- Chon Layer 1a SSTOP sau d6 chon OK (Hinh 3.35).
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Twpe of Text
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3 text strings

Text String I
i Free

7 Component Yalue

i Feference Designator

 Custom Properties
i Package Mame
7 Footprint Name

Location
-

I— w

—

Line WWidth I

Text Height I

Fotation I

Char Fot I

Radius I

Char Aspect I

I~ Mirrored

Help I Cancel I

Hinh 3.35

- Sau d6 ban sép xép lai vi tri cho cac chan chon cong cu Pin Tool, ban
ludn ludn dat vi tri cua padl tai (x,y) = (0, 0) >> double click vao padl xuit
hién hop thoai EDIT PAD (Hinh 3.36).

Footprint NUT NHAN ACHAN
One Pad
Pad Mame: m
Pad X 0. hd 0.
Padstack Name
T1 [Lozall

Fad EntryfExit Rule

* Standard
= Any Direction
" Long End Only

Additional Hules

I Allow via under pad
[~ Preferred Thermal Relief
| Farced Thermal Relief

Help Cancel

Hinh 3.36

Dua vao Datasheet biét khoang cach giita cac chan dé xac dinh vi tri cho

cac chan con lai. Pad2 = (0, 4.5) Pad3 = (6.5, 4.5) Pad4 = (4.5, 0).

Ban c4u hinh lai Systems Settings (Hinh 3.37) lai nhu sau:
- Detail grid[X,Y] 12 bu6éc nhay khi di chuyén chan linh kién Ién

xudng.
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- Place grid [X,Y] 1a budc nhay khi di chuyén chan linh kién qua lai.

S\

Display Units Grids
Sl (L Visible grid P41 1
Inches [in]
Microns [u] Detail grid [>.¥]: 0.5
+ Millimeters [mm]
Centimeters [cm] Place grid [X,7]: 0.5
Display Resolution: Routing grid: 1
0.0254
Yia grid: 0
Hotation
Increment: qn Snap: o1
Workspace Setlings...
Help Cancel

Hinh 3.37 ‘
- Nhu vay, chan Pad2 cach Padl 4.5mm thi ta dwa chan Pad2 vé trling

véi chan Padl sau do kéo ngang qua 9 budc nhay 1a vi tri ciia chan Pad2.
tuong tu cho cac chan con lai (Hinh 3.38).

&Comp
-~ &Value

Hinh 3. 38
- Sau khi dit xong cac chan ta nén vé dudng bao & ngoai dé tranh cac
linh kién bi chong 1&n nhau khi sip xép.
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- Pé v& duong bao ban click vao biéu tuong m:" Obstacle Tool, sau
doé click phai chudt chon New, gilt chudt trai dong thoi kéo dén cac goc chan
pad, duong bao bao quanh cac chan pad (Hinh 3.39).
[(Tiirary - Obvia

le Tool (DRC OFF) XL U P

&Value

L2

Hinh 3.39
- Pau tién ban dit tén cho duong bao, sau d6 chon Place Outline tai 6

Obstacle Type. Chon d6 day width 100. chon Obstacle Layer 1a SSTOP (Hinh
3.40).

Cdit Obstacle x
Obstaclc Namc Iﬁ
Obctacle |1ype
IPlr_c,t: outlone ;I
Gron Helght Width
G g 100.

Obstacle Layer
IHH'I'[]I—‘ -

Coppcr Mour Nulcs

Clearance I Z order I

Mote: Use Pin Tool command 'Toggle Copper Pour Seed'

1o set copper pour seedpolnts
I” Isolate all tracks I” Sced only from designated object

™ Do Not Flll Eeyvond Obstacle Edge

Hatch Pattern.. | Pin Attachment.. |

Hclp | Cancel |

O s 1N Y

Hinh 3.40
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- Ban d3 hoan thanh viéc tao 1 footprint méi khong c6 san trong thu
vién cta layout. D& nhanh hon ban c6 thé ludt qua thu vién cua layout tim
nhitng footprint twong tu footprint ma ban cin tao dé stra chita cho phl hop
véi thuc té rdi Save As n6 lai, luu lai trong thu vién méi ma ban tao cho dé
tim kiém.

% Nhitng chu y khi tao méi chin linh kién:

Khi thiét ké footprint, ngoai viéc can biét chinh xac kich thudc thuc
giita cac chan linh kién dé thiét ké ké dung, con phai biét kich thudc cua ca
linh kién dé c6 thé bb tri khoang cach giira cac linh kién cho hop 1y.

Mot sd kinh nghiém chon kich thudc cho chan linh kién:

- Vi céc linh kién thuong nhu dién tro, tu, diode ... ban chon chan
hinh tron (Round), duong kinh 14 1.8 dén 2.1, tdy loai linh kién.

- Chan 1 cua IC hay cac linh kién ¢6 cuc tinh nhu tu hodc diode ta nén
chon kiéu chan 1a hinh vuéng hoic hinh chit nhat.

- V6i IC ta nén chon chan hinh Oval (véi chan 2 trg 1€n) va hinh chix
nhat (d6i v6i chan 1). Kich thudc thuong 1a: Width 1.7mm va Height 2.2mm.

- Vi cac chan linh kién to nhu chan ctia cac JACK cam, chan cla dé
IC c6 can thi nén chon bé Width (bé ngang) to ra mot ti, ¢ 1.8mm.

- Thuc té viée tao ra linh kién trong Capture quan trong hon rat nhiéu
lan so v6i viéc tao ra linh kién trong Layout (hay Layout Plus). Béi vi c4c linh
kién dién tir déu dugc san xuét theo mot sb tiéu chuan nhat dinh, va cac kiéu
chan cua linh kién da duge dinh chuin. Do dé ban chi can st dung cac chan
layout c6 dinh dang giéng vay dé sir dung, khong nhét thiét phai tao ra cac
dinh dang chan cho tirng linh kién riéng biét.

2.2. 3 Mt s6 thao tac can thiét trudc khi thiét ké Layout:
Trudce khi di vao cac thao tac chinh khi layout, ban can 1am mét vai viéc nho
dé giup man hinh hién thoi dé nhin hon.

- Pau tién, tit DRC (Design Rule Check), khi can s& dung ching sau.
Sau khi tat, khung chir nhat nét dut s& bién mat.

- Nhing ky hiéu xuat hién bén canh cac linh kién c6 thé khong can
thiét nhung chung s& 1am cho man hinh cta chang ta r6i hon. C6 2 cach dé
x6a chung di: chon Text Tool trén thanh cdng cu, click chudt vao doan ky
hiéu ma ban mudn xo6a di, sau d6 click chudt phai va chon delete. Hoic néu
ban mudn x6a hoan toan cac ky hiéu di kém, ban lam nhu sau: Chon 16p 23
AST nhu hinh V&, sau d6 tit n6 di.(str dung phim “-”) (Hinh 3.41).
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File Edit View Tool Options Auto Window Help

B|Elu ¥|H(E| E2(e]0] o alu|T]: el JI“J JJ | 32 2|91

X 6400 Y2700 G100 J[Q3EET

, Hinh 3.41
Sau d6 man hinh s€ xuat hién nhu sau (Hinh 3.42):

< ¥

Hinh 3.42

2.2.4 Thiét 1ap dom vi do va hién thi

- Pay ciing 1a don vi thé hién d6 rong ciia dudng mach in trong board
mach. Muc dich ciia van dé nay 1a gitp cho nguoi thiét ké quan Iy duoc kich
thudce cua cac nets trong board mach ciing nhu kich thudc cua board outline.
Cach lam nhu sau: Vao Options >> System settings. Ban s& thdy hop thoai
sau (Hinh 3.43) xuat hién. O day ban nén chon don vi 1a Millimeters(mm).
Ngoai ra ta con c6 thé thiét lap ludi v&, dat ludi néu can thiét & khung Grids.
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ystom Se TiL

Display Units Grids
Mils: fur) Visible grid [X.¥]: 0
Inches (in]
Microns (u] Dietall grid [X.¥]: 0.635
* Milliinelers )
Centlmeters [cm) Plae yrinl P& 2.h4
Digplay Resolution: Runliny yriil: U.53b
U.Uzb4 Via yrinl: U.53b
Hotation
Increment: a0 Snap; ol
Workspace Settings...
Help Cancel
Hinh 3.43

2.2.5 Do kich thudc board mach
- Vao Tool >> Dimension >> Select Tool. Sau d6 do do dai va do rong
ctia Board. Muyc dich cua cach 1am nay 1a cho nguoi thiét ké biét duoc board
mach minh thiét ké co kich thudc that bao nhiéu, dé tir d6 c6 nhimng diéu
chinh hop 1y trong viéc sip xép cac linh kién trong duong bao cho phl hop
véi board mach in ma minh dang c6 (Hinh 3.44).

B Layout — DALMS55WEMS5 55 MAX

File Edit Wiew
== @al =
[>< [-185_a2

Tool

OptHons  Aubto Window  Help

Lawer
Cluster
Sroup

Matrix

Component
Package
Sate
Footprint

Padstack
Pin
Aperture

Met
Connecton
Track

Track Segment

Jumper
Wia
Test Point

Crrill Chart
Text

Measurement My

CObstacle

Mowe Datum
Error
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Hinh 3.44

Thiét ké mach in
Muc tiéu: Thiét ké dugc mach in tir so d6 nguyén ly
Thiét ké so d0 b6 tri linh kién
Pé sap xép linh kién ta tién hanh cac budc sau:
Tdt DRC
- Viéc tait DRC 1am thuan tién trong qué trinh di chuyén, sip xép linh
kién, cac linh kién bj chong 18n nhau ciing khong bj bao 16i, bat DRC 1én khi
can di day hodc kiém trac cac chan linh kién c6 chong 1én nhau hay khéng.
+ Pé tat DRC ta nhan vao biéu tuong 2] online DRC, khung tring bao

quanh céc linh kién s& mat di (Hinh 3.45).

Fle Edit View Tool Options Auto Window Help

E|REl >JAE| E2]2)0] of i@ T2 kﬂ 2|3 3 2]

[X [-147.32 ¥ [66.04 G254 Online DRC|
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) Hinh 3.45
3.1.2 An cac dwong day
- Pé nguoi thiét ké do rdi dbi voi nhitng mach 16n, ta can tat cac day

Hinh 3.46
3.1.3 An chir
- Nhin vao man hinh ta thiy rit nhiéu chitr c6 mau xanh 14, 1am mach
dién kho nhin hon, ta 4n nhitng chit ndy ta nhan vao Colors Setting nhap vao
6 mau xanh 12 & vi tri cudi cting (Default ASYTOP) nhan chudt phai chon thé
Visible <> Invisible sau d6 nhdn nat Close dé an chit, mudn hién thj lai chit
thi 1am lai thao tac ndy mét 1an nira (Hinh 3.47).
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1 Layout -- D:\LM555\LM555. MAX

File Edit View Tool Options Auto Window Help

1 TR T ST B! e of P 5 N T A
[ [93.98  [v [50.80 [G 254 [ .

ONN ON

f

Data 1 Color
Default INNERS
Default INNER10D

1

Default INNER11 [ 1

Default INNER12 1]
1
[ |
I

Default SMTOP
Default SMBOT
Default SPTOP

End Command

Default SPBOT Properties... Cirl+E
Default S5TOP New... )
Default SSBOT Delete Cirl4x
Default ASYTOP Load Color Setup. .

Save Color Setup...
Default ASYBOT ndo U

Default DRLDWG
Default DRILL Visible < >Invisible
Place outline [Global Layer]
Place outline TOP

Place outline BOTTOM
Matrix [Any layer]

Pin name [Any layer]
Highlight [Any layer]

DRC box

Hinh 3.47
- Bay gid man hinh ching ta d4 thoang hon, ching ta bit dau sap xép,
bé tri linh kién.
3.1.4 Sip xép linh kién
- Chung ta nén sap xép linh kién theo so d6 nguy@n ly dé thuan tién
quan sat va di day hon. Mach dién nén sap xép theo tirng cum nhu ngudn, tinh
hiéu, ic, khéi ngd ra...
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- Pé sap sép linh kién ta nhan vao biéu tuong [ . Sau d6 nhan chon
vao linh Kién, chiing ta c6 thé kéo linh kién dén vi ti thich hop rdi tha & do
hoic c6 thé xoay linh kién theo chiéu mong mubn bang cach nhan phim R.

- Dudi day 1a mau hoan chinh (Hinh 3.48), chiing ta c6 thé sap xép theo nhiéu
kiéu khac nhau tlly theo kha ning ciia nguoi thiét ké.

Hinh 3.48
- Sau khi thiét ké. xong, ta mé lai cac duong day ndi dé chuan bi cho

viéc di day.
Chon 16p va vé cac dwong mach in
Chon l6p mach in

- TUy theo timg board mach c6 d6 phirc tap khic nhau ma ta c6 thé chon
cac l6p di day nhiéu hay it, d6i voi cach 1am board tha cong thi nén chon
board mét 16p, mic du board 1 16p di day rat kho khian nhung lai d& gia cong
va gia thanh hop 1y, con nhitng board nhiéu hon 1 16p thuong thi danh cho
nhitg thiét ké phuc tap va duoc gia cong bang may nén rat tén kém. Trong
Chuong trinh nay chi trinh bay cach di mach in 1 16p va 2 16p.
Chon 16p mach in cho board 1 16p

- Tir Tool menu nhép chon Spreadsheet sau d6 chon thé Layers. Bang
Layers hién ra nhu sau (Hinh 3.49).
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B Layout -- D:ALM555\LM555. MAX

File Edit View Tool Options Auto Window Heir

| = nil =<2 E| [ ®lelol ol

=3 [
X [-165.61 |¥ [67.56 rategy [

Statistics

Padstacks
Footprints
Packages
Components
MNets
Obstacles
Text

Error Markers

Drills

Apertures

= Design - Component Id

Layer Layer Layer Layer Mirror
Name Hutkey NickName Type Layer

T0P 1 T0F Routing BOTTOM

BOTTOM 2 BOT Routing T0F

GND 3 GND Plane [Mone)

POWER 4 MR Plane [None)
INNERI 5 Il Routing [None)

INNER? b IN? Routing [None)

INNER3 1 IN3 Unused [None)

INNERA L] IN4 Unused [Mone)

INNERS ) ING Unused [None)

INNEHb Ul It Unuged [None] 1
INNERT (41 IN? Unuged [None]

INNERS (42 INg Unused [None]

INNERS (il 4 INd Unused [Mone)

INNERTD (44 1n Unused [None]

INNEHTT Urlth 11 Unuged [None]

INNER1Z Cirl 46 ne Unuged [None]

SMTOP (47 ST Doc SMBEOT

SMBOT Ctrl 4 B SME Doc SHTOP

SPTOP (il +9 SPT Doc SPBOT

SPBOT Shift 0 §Pa Doc SPTOP v

Hinh 3.49

- Sau d6 ta nhan vao 6 Layer Type, ta thiy toan bo cot Layer Type duoc
chon, nhan giit phim CTRL va nhap chudt vao chir Routing ¢ hang TOP dé
bd chon, sau d6 nhdp phai chudt vao ving bdi den, tiép theo chon thé
Propeties (Hinh 3.50).
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S —

Layer Layer Layer ""‘\* Layer Mirror

Name Hotkey NickName Type Layer
TOP 1 TOP Routin BOTTOM
BOTTOM 2 BOT | Routing | TOP
GND 3 GND | Plane | [None)
POWER 4 PWR | Plane | [None)
INNER1 5 IN1 I o cormand
INNERZ g N I |

New...
:::E;i ; ::i I= Select Any... . Alt+5 ]
INNERS 9 ING |- Refresh Hot Ll|nk —
Append Hot Link —
INNERG Ctrl+ 0 ING [\ [ |
INNER7 Ctrl +1 IN7 D Urroute
INNERS Cirl + 2 ING - Unroute Unlocked Track |
INNERY Ctl + 3 N9 Convert to Components ]
INNERID Crl + 4 110 I |
INNER11 Ctrl +5 11 [None]
INNER12 Ctrl + 6 n2 [None)
SMTOP Ctrl + 7 SMT SMBOT
SMBOT Ctrl + 8 5MB SMTOP
SPTOP Ctrl + 9 5PT S5PBOT
SPBOT Shift + 0 SPB SPTOP
Hinh 3.50

- Bang Edit Layer hién ra, nhip chon vao 6 Unused Routing dé khong
st dung cac 16p ndy chi giit lai I6p Top. Nhan Ok dé thoat va nhip vao nt
Close & hop thoai Layers dé két thuc viéc chon 16p mach in (Hinh 3.51).

27 layers

Layer Type

" Routing Layer
f* Unused Routing

" Plane Layer
" Documentation

" Drill Layer " Jumper Layer
Jumper Attributes... |
OK | Help | Can[:t:l|
Hinh 3.51

Chon 16p mach in cho board 2 16p

- Cung tuong ty nhu chon 16p mach in cho board 1 16p nhung ta nhin
gitt phim CTRL va nhap chudt vao chit Routing & hang TOP va ca hang
BOTTOM & bo chon, sau dé tiép tuc thao tac nhu phan trén (Hinh 3.52).
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Layer Layer Layer Layer Mirror

Name Hotkey NickName Type Layer
TOP 1 TOP Routing BOTTOM
BOTTOM z BOT Routin TOP
GND 3 GND | Routing ] (None)
POWER 1 PWR |-imlind Command o
NNER! : TR Fouting_{ popetes,_____cole |
INNER? 6 IN2 | Routing jyreme
INNER3 7 IN3 Select Any... Alt+5
INNERA & N4 Refresh Hot Link
INNERG q ING Append Hot Link
INNERG Ctrl + 0 ING Unroute
INNER7 Cirl +1 IN7 Unraute Unlocked Track
INNERS Ctrl +2 ING Convert to Components
INNERY Cirl +3 IN9 Undo u
INNER10 Cirl + 4 1o [None]
INNERT1 Cirl + 5 11 [None]
INNER12 Cirl + 6 n2 [None)
SMTOP Cirl + 7 SMT sMBOT
SMBOT Cirl + 8 5MB SMTOP
SPTOP Cirl + 9 5PT SPBOT
SPBOT Shift + 0 5PB SPTOP

Hinh 3.52

Vé cac dwong mach in

Thiét ldp khodng cach giia cdc dwong mach

- Pé thiét 1ap nhimg luat vé khoang cach cho pads, tracks va vias. Ban chon
Spreedsheet tir Toolbar. Chon Strategy >> Route Spacing (Hinh 3.53).

File Edit View Tool Options Auto Window Help
JJJ JJJ |_ r‘“‘.l ﬁl T Y ™ e s o BN i
— Route Sweep —
% |-168.40 ¥ [62.23 Route Pass I
Statistics
Route Layer

----- -

Padstacks
Footprints
Packages
Components
Mets
Obstacles
Text

Error Markers
Drills

Flace Pass

Apertures
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Route Spacing

Layer Track to Track to Track to Via to Via to Pad to
Name Track Via Pad Yia Pad Pad
TOP 030 | o030 | o030 | 030 [ 030 | 030 |
BOTTOM
GND | 030 [ 030 L 020l 0230 )
POWER 030 | 030 | EE =
INNERT 030 | 030 030 | 030 |
INNER2
INNER3 | 030 [ 030 | 030 | 030 | 030 [ 0.30 |
INNER4
INNERS | 030 | o030 [ o030 | 030 [ 030 | 030 |
INNERG | 030 [ 030 | 030 | 030 | 030 [ 0.30 [N
INNER7 | 030 [ 030 | 030 | 030 | 030 [ 0.30 |
INNERS | 030 [ 030 | 030 | 030 | 030 [ 0.30 |
INNERS | 030 [ 030 | 030 | 030 | 030 | 0.30 |
INNER10 | 030 | o030 [ o030 | 030 [ 030 | 030 |
INNERT1
INNER12 | 030 [ 030 | 030 | 030 | 030 [ 0.30 |
SMTOP | 030 [ 030 | 030 | 030 | 030 | 0.30 |
SMBOT | 030 | o030 [ 030 | 030 [ 030 | 030 |
SPTOP
SPBOT | o030 [ 030 | o030 | 030 | 030 [ 0.30 [
Hinh 3.53
- O day ban c6 thé diéu chinh ( P 1
cac thong so cho phu hgp. Can cha y
don vi do ma ban dé thiét 1ap ¢ trén. 28 Layers
D¢ tranh hién tugng cac duong day Track to Track Spacing 1
dinh vao nhau do khoang cach qua
gan, ta nén chon khoang cach cua 2 Track to ¥ia Spacing 1
day la tir 0.5 dén 1mm.
y ) z . Track to Pad Spacing 1
- Sau d6 nhan chon OK (Hinh
3.54). Yia to ¥ia Spacing 1
V¥la 10 Pad 3pacing 1
Pad to Pad Spacing 1|
Help Cancel
Hinh 3.54

Thiét lap dé réng dwong mach in

- Thiét lap d6 rong duong mach in dé diéu chinh do rong cua céc nets
trong mach khac nhau tly theo chirc nang cua ching. Vi du nhu: cac duong
ngudn, mass phai 16n hon cac ngudn tin hiéu, hay cac dudng tmg voi mach
cong suat thi bé rong ciing phai 16n hon binh thuong... Mudn diéu chinh cac
thong sé ndy bao gdom cac budc nhu sau:

- Vao Spreedsheet — Nets.

- Boi den tat ca sau d6 nhap vao Properties (Hinh 3.55).
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Nect Wt Eind Commiand leconn
Name Color Min Con Max RS Nule
10y Enable «-= Ligable od
GND oo oty u
N00300 selert Any... Alr4 gld
N03130 Refresh llot Link Std
N09257 Append Hot Link std
N09355 Std
NO0440 Change Color ot
N09507 Remove Tack Point Std
NO9534 Unroute Partial Track Std
Unnoule Cenler Par lial
Unroute

Unroute Unlocked [rack
Fure Widlh by Layer

Force MinfMax Widths

Minimize Connections M

Lock. L

Unluck Cll+

Asaign Via per et

Connection edit

Unda U
Hinh 3.55

- Hop thpai Edit Net hién ra (Hinh 3.56), ta dién kich thuéc thich hop
Vao, sau do nhan OK.

Edit Net

9 Nets
Net Attributeg
I" Rouling Enabled " Share Enabled I” Highlight
I” Retry Enabled ™ Shove Enabled ™ Test Point

YWeight [ 1
Giruug low med high I

Min Width |1 Conn Width |1 Max ¥yidth |1

Net Layers... Net Heconn...

Width By Layer... Met Spacing...

OK Help | Cancel |

Hinh 3.56




Vé cdc dwong mach in

- Layout hd trg ca 2 chirc ning v& ty dong va vé bang tay. Thong
thuong nén két hop ca 2 chiic nang ndy, vi khi vé ty dong doi khi s& c6 nhimng
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dudng mach rat phic tap, lac d6 ta nén diéu chinh lai bang tay.

- V& tu dong: vao Auto >> Auto Route >> Board, Layout sé tu dong
vé mach (Hinh 3.57). Bé huy bo cac dudng mach in, ta vao Auto >> Unroute

>> Board.

File Edit View Tool Options | Auto Window Help

=] = T = )

% [-124.21  |¥ [62.74

+ V& bang tay: Chon Edit Segment Mode & Kich vao day muén v&,
lic d6 day s& gan v6i con tro, ré chudt dé tao dudng mach, kich trai chudt dé

c¢b dinh dudng mach.

- Pé d6i hudng dudng di ciia mach: kich vao cudi doan day, sau d6 doi
theo hudéng ma ban muon vé. Sau khi v€ xong, nhan ESC dé két thiac. Nhap

F5 dé refresh ban mach.

- Sau khi cho chay tu dong , ban s€ dugc nhu sau (Hinh 3.58):

Refresh

i e e R S T

Place
Uniplace

Fanout

Unroute » DRC/Route Box

Component
Design Rule Check... P

Remove Violations 3 Halt Autoroute
Cleanup Design... Resume Routing

Rename Components
Back Annotate

Run Post Processor
Create Reports...

Hinh 3.57

Hinh 3.58
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- Ta théy con 1 duong mach in chua hoan thanh, sau do ta nhan OK va
chuyén qua ché do vé bang tay dé tim duong di cho day (Hinh 3.59).

File Edit View Tool Options Au indow  Help

Rl I AE] B11810] ol 0loITIed wlsl olH ] 12
-

X |-153.04 Y 39.37 G 0.64 1 TOP

< >

559858 31 276K G, AT e
Hinh 3.59
- Néu nhu khong cOn duong nao di cho day, ta co thé dung Jumper dé
ndi lai. Bang cach tir mot dau day ta vé mot doan ngin sau d6 nhan chudt phai
chon Add Via. Pau con lai twong tu (Hinh 3.60).

ign - Manual Route - Segment Mode (DRC OFF)

End Command

Finigh F
Unroute Segment G
Unraute

4 Unroute Net
Mew...

Segment

Exchange Ends

Change Width W
Add Free Via E
Add Test Point p

Lock L L
Unlock
Tack -
Change Via Type :

v Snap To Grid 3 H

v 135 Corners
90 Corners
Any Angle Comers ¥
Curve Corners

¢ ll m
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2. Cai thién mach in

Thay déi kich thuwéc dwong mach.

- Thong thudng dudng ngudn va dudng cong suat ludn co kich thude 16n
hon dudng tin hiéu. Do d6 ta phai thay ddi lai kich thudc cua cac dudng mach
nay.

- Ta nhap chon ché do v& mach bing tay, sau d6 nhip chon vao duong
day can thay d6i sau d6 nhan phim W hodc nhép trai chudt chon Change
Width. Hop thoai Track Width xuat hién (Hinh 3.61), nhap kich thuéc phu
hop vao va nhan OK.

i

New Width: 2

OK Help Cancel
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Hinh 3.61
Vé dwong bién va dat tén
V& dwong bién

Board Outline 1 duong bao ngoai cho tit ca cac linh kién va cac dudng mach

trong mach in. Dé v& ban tién hanh nhu sau:

- Click chuot vao Obstacle Tool, sau d6 click vao mdt goc ma ban
muon v€ Outline, con chudt chuyén thanh dau cong nho, click phai, chon

Properties s€ hién ra hop thoai sau (Hinh 3.62)

Edit Obstacle

Obstacle Name |mm

Obstacle Type
IEh:iard outline vI

Group Height Width |1 57

Obstacle Layer
IGthal Laver vI

Copper Pour Rules

X

Clearance I = order I

Mole: Use Pin Tool command "Toggle Copper Pour Seed”
to set copper pour seedpoints
I Iscolate all tracks I Seed only from descignated object

Met Attachment [ for none]: |—

I Do Mot Fill Beyond Obstacle Edge

Hatch Pattern.. I Comp Attachment..

=

Hetp | Cancel |

Hinh 3.62
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- Ban chon nhu hinh trén. Sau d6 chon OK. Click vao 1 trong 4 goc cua
khung ma ban v&, sau d6 nhan ESC (Hinh 3.63).
| &

Hinh 3.63

Dit tén
- Chon Text Tool tir thanh cong cu. Click phai vao man hinh chon
New. Hop thoai Text Edit hién ra (Hinh 3.64), trong khung Text String gd noi
dung can chén. Luwu y: néu ban 1am mach in thii cong thi click chon Mirrored
dé khi ui khong bi nguoc.
S
Text 125

Twpe of Text

Text String |MACH IC 555

 Free " Custom Properties
= Reference Designator = Package Name
 Component Value ©° Footprint Name

Text location [-148.59,.21.59]

Line Width I|]_3|]|]1 Text Height |3_|]|]|]2
Rotation ||] Char Rot ||]

Radius ||]_ Char Aspect 100
~ Mirrored
Layer:
[ToF =

Comp Attachment.. I

oK I | Help I Cancel I

End Command

Undo u
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ccc JI

Hinh 3.64
Phit ddng cho mach in
Muc dich ctia vin dé nay 1a dé chdng nhidu cho mach dién. Céach lam
nhu sau:
- Chon Obstacle Tool. V& khung bao sau d6 nhidp chudt vao khung
mach, con chuot co thanh diu cdng nho thi click phai, chon Property.
- Man hinh s& xuét hién hop thoai Edit Obstacle (Hinh 3.65).

Edit Obstacle =

Obstacle Hame |1 o1

Obstacle Type
ICD]:I]:!E"_"‘ roux ;I

Group Height Widilh

Obstacle Layer
|ToP =1

—Copper Pour Rules

Clearance |1 Z order 1

Mpic: Wac Min Tool command "Teggle Coppcr Mour Sccd'
to set copper pour seedpoints

I Isolate all racks I Seed only from designated object
Met Attachment [~" far none]: - B2
12w
[ Do Mot Fill Bewond Obstacle Edogey 5350
EO919cC
Hatch Pattern.. | (EO9257
——rO0d5C
FoO944C
FO9s0%
Help | O350
Hinh 3.65

- Trong khung Obstacle Type chon: Copper Pour.
- Trong khung Obstacle Layer chon 16p can phu Copper Pour: c6 thé 1a
TOP hay BOTTOM.
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- Trong khung Net Attachment thi chon la GND hoac POWER, tuy
theo ban mudn phui theo GND hay POWER. Nhan OK (Hinh 3.66).

Hinh 3.66
Nhu vay ta dd hoan thanh viéc thiét ké mach in, khi muén in ra 1am
mach trén board ddng, ta tat tat ca cic mau chi chira lai mau xanh, vi néu dé
lai nhitng mau kh&c no s& giy nén su ngan mach.



