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TUYEN BO BAN QUYEN

Tai liéu nay thudc loai sach gido trinh nén cac ngudn thdng tin ¢ thé dwgc phép dung
nguyén ban hodc trich ding cho cac muc dich vé dao tao va tham khao.

Moi muc dich khac mang tinh 1éch lac hodc st dung v6i muc dich kinh doanh thiéu lanh
manh s& bi nghiém cam.



LOI GIOI THIEU

Bién soan gido trinh khéng chi la mot hoat dong nghién ctru khoa hoc, ma con la mét
hanh trinh sang tao. Céc gido vién va giang vién, duwa trén cic phuong phap va nguyén tic
chung, da khéo 1éo van dung vao diéu kién cu thé dé xay dung noi dung giang day hap dan va

thu hat nguoi hoc.

Nham cung c4p tai liéu co sé cho doi ngii gido vién dé tién hanh cac budi day hoc hiéu
qua, ciing nhu hd trg hoc sinh, sinh vién trong qué trinh hoc tap, Khoa Dién tir di t6 chtc bién
soan cudn gido trinh “Thiét ké mach dién tir trén may tinh”. San pham nay la két qua cua su
dong gop cong sirc tir nthém giéo vién chuyén nganh tai truong Trung cap nghé Ky thuat Cong

nghé Hung Vuong.

Cubn gido trinh duoc viét boi doi ngil gido vién giau kinh nghiém, voi sy hd tro va phan
bién tir cac doanh nghiép trong linh vuc lién quan. Du di c6 gang bién soan mot cach ky
ludng, ching t6i hiéu rang cudn sach kho tranh khoi nhitng khiém khuyét. Vi vay, ching toi
mong nhan duoc Y Kién dong gop tir ban doc dé cudn gido trinh ndy ngay cang hoan thién hon

trong cac lan tai ban sau.
Xin tran trong gigi thiéu cudn giéo trinh téi ban doc!

Qudn 5, ngay ... thang ... nam ......
Tham gia bién soan
1. Lé Bdo Khanh
2. L& Huynh Quan
3. BUi Quéc Truong
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Bai 1: GIOI THIEU TONG QUAN VE ORCAD

I. GIOI THIEU:

Orcad la mot chuong trinh img dung dac biét dung cho vi¢c v&€ mach nguyén ly, mach in va mo phong

chinh xac mach dién.
II. TIM HIEU CAC GIAO DIEN CUA CAPTURE CIS:

Sau khi da vao dugc vung lam viéc cuia Capture CIS, chon muc File 161 chon muc New

hay Open, ta s€ théy hién ra cira s6 Menu nhu hinh sau: O day ban nén chon:

Project m¢ cira so lién thong v6i cac phan mém khac.

Praject... Design dung mé trang vé dung vé& cac so d6 mach dién.
Library Library dung m¢ trang bién soan thu vién.

WHOL File

Text File VHDL m¢ trang 18p trinh dung cho viéc nap EPROM.

Text File dung m¢ trang xur 1y van ban.

Néu chi mudn v& so d6 mach dién, ta chon muc Design, lic nay sé théy trang lam viéc
ctia Capture Cis. Trong trang vé& cua trinh capture cis, ban thay c6 2 thanh cong cu chinh.

Chung ta hiy tim hiéu tac dung ciia cac tiéu hinh c6 trén cac thanh cong cu nay.
1. Y nghia cac tiéu hinh trén thanh Menu:
Trén thanh cong cu nay chiing ta thiy c6 cac tiéu hinh sau :
ﬁl New : dung tao ra trang v€ ma&i
=

——0pen : md lai cac trang vé da co trén dia

|E Save: cho chép lai trang vé hién dung vao dia.

=i

Print: cho in cac trang vé

il Cut: cat phan di chon trén trang v& cit vao Clipboard

Eqy : ,
1 Copy: chép phan da chon trén trang v cat vao Clipboard

2l paste: dan phan di co trong trong Clipboard trg vao trang v&

Tai liéu hoc tap va tham khao mon hoc orcad
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Undo: cho 1y lai thao tac (hay trang thai) trudc do

| o
Redo: chon lai thao tac sau cung

LUl "I Cache: céc linh kién hién ¢6 luu trong ving nhé tam

£

Zoom in: phong 16n trang v&.(hinh to ra nhu dua hinh lai gin)

| Zoom out: thu nho trang v€ (hinh nhé lai nhu dua hinh ra xa)

Zoom Area: chi cho phong to trong vung dugc chon

Zoom All: cho hién hét cac thanh phan c6 trong trang vé&

Annotate: ghi ma s6 thi ty trén céc linh lién

Back Annotate: tai ghi lai cic ma s6 trén cac linh kién

Design Rule Check: mé chtrc ning kiém tra 15i trén trang vé

Create neslist: cho tao tap tin trong d6 khai bao cac dac tinh ctia mach.
Cross Reference: tao ra cac thong bao vé mach dién

Bill of material: tao ra bang ké khai cac linh kién trong mach dién.
Snap-to-Grid: tit, md tinh ning dinh hay khong dinh trén cac diém ludi

Project Manager: tré vé trang quan 1y cac tap tin cia trang vé

e

Help Topics: cho goi phan tro giup

2. Y nghia ciia cac tiéu hinh trén thanh céng cu chinh:

Trén thanh cong cu

nay chiing ta thiy c6 céc tiéu hinh sau:

I Select: vao mode chon, nhép chudt trén céc linh kién dé chon

I 2 a2 . A , . ‘A
—I Part: cho m¢ ctra s6 dé chon linh kién ¢6 trong cac thu vién

Tai liéu hoc tap va tham khao mon hoc orcad
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L

——1 Wire: vao mode noi mach, dat duong ndi qua cac chan cua linh Kién

——1 Net Alias: chon dat tén riéng cho cac duong noi va cac bo noi

Bus: dit tén trang v& cac bo ndi

e

Jumtion: xo04, dat cac dau noi mach trén cac dudng noi giao nhau

|

Bus Entry: dét cac duong dan vao ra cac bo noi

oz
]

Power: m¢ ctra s6 dé€ lay ky hiéu nguon nuoi hay ky hiéu noi Dat

[}
==
(=]

L Ground: m¢& cura s6 dé lay ky hi¢u ngudn nuéi hay ky hiéu noi dat

[+

Hierarchial Block: dit khdi chir nhat thay cho mot so d6 mach Dién

Hierarchial Port: dit cac cang vao hay ra trén cac khdi chit nhat.

E

Hierarchial Pin: dat cac chéan trén cac khdi chit nhat.

Off-Page Connect: kyhiéu ni mach bén ngoai trang vé.

B3

No connect: xac dinh cac chan linh kién bo tréng.

Line: diung vé& hinh dang duong thing .

|/

i Polyline: dung v& cac hinh khép kin tao bai nhiéu doan thang.
|EI Rectangle: dung vé hinh chir nhat hay hinh vuong.
-

— Ellipse: dung v€ cac hinh elip (tron dep) hay hinh tron

Arc: dung vé hinh céc cung tron

L)

Text: ding nhap van ban hay thém phan chu thich vao trang vé.

I1I. THANH CONG CU LAYOUT PLUS:

Tai liéu hoc tap va tham khao mon hoc orcad
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Khoi dong chuong trinh orcad bang cach: tir man hinh desktop cua windows chon 1énh Start >

Programs > Orcad Release 9.2 > Layout plus.

Man hinh tién layout xut hién, sau khi nhdp chon File > New hay File > Open ta s& chuyén man hinh

Design dé bat dau thiét ké mach in dya vao so d6 nguyén 1y ctia mach.

Trén man hinh s€ xuat hién thanh cong cu sau:

SlEn *IHE| E2210] oW QIIT|n @] o= a 24 22| ¢V

1. Lénh NEW: Tao bang mach in méi theo mau hay theo ¥ mudn. Tir khung man hinh design, chon 1énh

File > New.
2. Lénh OPEN:

Khi chon 1énh nay, hop thoai Open File xuét hién véi danh sach céc tap tin mach in da duoc thiét

Tim tap tin ctia minh trong khung look in bang cach nhap chudt 1én miii tén huéng xudng va chi rd
duong dan thu muc chua tap tin. Nhip chon tén tip tin cin md.
Sau khi da chon tap tin, nhép nat Open. Man hinh design xuét hién bang mach in vira goi.
3. Lénh SAVE, SAVE AS:
a. Save: Luu lai tap tin vira thiét ké va tiép tuc xur Iy néu nhu da dugc luu trude do.
b. Save AS: Luu bang mach in hién hanh theo tén va thu muc mdi. Khi chon 1énh Save As tap tin s€
mac dinh 1a *. MAX.
4. Lénh LIBRARY MANAGER: Vi lénh Library Manager, cho phép quan sét, sira ddi, tao méi va
x04 bd chan cam. Tir day cling co thé tao thém thu vién dé chtra cac bd chan linh kién méi theo y mubn.
5. Lénh DELETE: Tuong tu 1énh Cut cta cac chuong trinh khac trong Windows. Lénh delete dung dé

x04 ddi tuong tai vi tri cii va sau d6 ding 1énh Paste dé dan lai ¢ vi tri khac trén ciing bang mach hay hay

la mot bang mach khéc.
6. Lénh FIND/ GOTO:

Tim vi tri caa dbi tuong theo té€n hay tao do. Ngoai ra, cé thé dung 1€nh nay dé dat ddi tuong O toa
dd xac dinh trong bang mach. Tur bang mach dang thiét ké, chon Edit. Hop thoai Find coordinate or

reference designator xuat hién.

Trong khung Item name: dé tim linh kién va mét trong cac chin cim cta né: nhap vao tén linh kién
va s6 thtr ty chan phan cach nhau bang ddu chidm va nhip nat OK. Mot ky hiéu vong trong c¢6 diu chéo
hién ngay vi tri d6i twrong mudn tim
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Dung 1énh nay dé hién man hinh cho phép quan sat nhitng nodi dung chi tiét. D& quay lai man hinh

thiét ké ban dau, hay chon lénh View > Design.

7. Lénh QUERY WINDOW: Dung 1énh dé mo ctra s6 liét ké cac thong tin chi tiét vé linh kién bét ky c6

trén bang mach thiét ké.

8. Lénh ZOOM ALL (FIT): Diéu chinh bang mach thiét ké dé c6 thé quan sat toan bo bang mach in
cung tat ca céc chi tiét.

9. Lénh ZOOM CENTER: Dua con tro dén vi tri chinh giita man hinh noi ta nhap chudt ma khong thay
ddi ti 18 cta cira sd.

10. Lénh ZOOM IN:

Phéng to vi tri duge chon trén bang mach in dé quan st chi tiét. Khi chon 1énh Zoom In, trén dau

con tré chudt xuét hién ky tu Z, hdy di chuyén chudt dén vi tri cdn phong to va nhap chudt.

Lénh Zoom In tang ty 1é bang mach 1én 2:1 mdi 1an thyc hién 1énh. Nhan nit ESc trén ban phim dé
thoat khoi 1énh .

11. Lénh ZOOM OUT:

Thu nho vi tri duge chon trén bang mach in dé quan sat chi tiét. Khi chon 1énh Zoom Out, trén

dau con tré chudt xuat hién ky tu Z, hay di chuyén chudt dén vi tri can thu nho va nhap chudt.

Lénh Zoom Out giam ty 1¢ bang mach 1én 2:1 mdi lan thuc hién 1énh. Nhan nat Esc trén ban phim
dé thoat khoi 1énh.

12. Lénh CONECTION: Chtra menu con gdm céc 1énh dung dé vé cac dudng mach in dang thu cong.
Select Tool : C6 chirc ning dat bang mach thiét ké vao ché d6 nbi mach.

13. Lénh TEXT: Chtra menu con gém cac 1énh lién quan dén viée xur 1y cac van ban nam trén ban mach

in.
Select Tool : C6 chic nang dat ban mach thiét ké vao ché do tao va stra d6i cac vin ban trén ban mach
in.

13. Lénh OBSTACLE: Chira menu con gdm céc 1énh ding xir Iy cdc duong vién nam trén bang mach in.

Select Tool: C6 chirc ning dat bang mach thiét ké vao ché do thém, di chuyén hodc xo4 toan bo cac

duong vién .

14. Lénh ERROR: Chira menu con gdm cac 1énh dung dé thé hién va xtr 1y cac 16i xuat hién trong qué

trinh thiét ké bang mach in .
a. Select Tool: Truy tim 1i va vi tri ctia 1i trong bang mach in.
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b. Select From Spreadsheet: Hién bang thong sé Error Marker liét ké tat ca cac 16i duoc phat hién

trong bang thiét ké.

Dé sira 161, nhap dup chudt vao cac dong trong cot Location, vi tri 15 trén bang mach in s& xuat hién.

So sanh véi so do nguyén ly mach va stra 10i.

c. Select: Ty dong tim cac 15i khac néu phat hién

d. Delete: Xo4 16i dugc chon.

15. Lénh COLOR: Hién bang thong sé mau sic dugce gan cho timg 16p mach ciing nhu cac dudng mach
in. Dé thay ddi mau sic, nhép dap chudt vao tén dbi tuong hoac 16p mach in, bang mau Colors xuét hién

cho phép ta chon mau thay doi.
Nhap OK dé dong bang mau. Nhap OK dé tré vé man hinh thiét ké.

16. Lénh REFRESH: Chira menu con gdm cac 1énh lién quan dén viéc xo04 cac dic tinh da dugc thuc

hién trong bang thiét ké mach in.
All: Xoa tat ca cac dic tinh xac 1ap dé tro vé trang thai mac dinh cia chuong trinh

17. Lénh DESIGN RULE CHECK: Hién hop thoai Design Rule Check cho phép chon céc thanh phan

quan trong trong viéc thiét ké mach in.
18. Lénh PINS: Chira menu con gdm cac 1énh lién quan dén viéc xr Iy cac chan linh kién

Trude khi dung Iénh pins, phai chon 1énh options > user preferences, hop thoai user preferences xuat

hién va hay danh dau chon thanh phan allow editing of footprint.
Select tool: Co chic niang cho phép chon ting chan mot dé xu 1y

19. Lénh COMPONENT: Chtra mdt menu con gdm céc 1énh ding cho cac tac vu dinh vi, xir Iy va quan

sat cac thugc tinh cua cac linh kién trén ban mach thiét ké.

Select Tool: Chirc ning twong ty khi ta chon céng cu component trén thanh cong cu dé bat dau qua

trinh stra d6i mot hay nhiéu linh kién trén bang mach thiét ké.

Tai liéu hoc tap va tham khao mon hoc orcad 6




Truong KTCN Hung Vuong Khoa Dién T

Bai 2: THIET KE MACH IN

I. VE MACH NGUYEN LY:

J2

c1
| 1
I Z
CAP NP
R CON2
R
[}
L3
i R1 — 4

[ ]
I’-\J+'Zn:lr?
i

[

R L=
COMz
o Lhif?<H Jz COMz

] i
I

Fii

R

CONZ

Khaoi dong chuong trinh Orcad bang cach: tir man hinh Desktop caa Windows chon 1énh Start >

Programs > Orcad Release 9.2 > Capture Cis.

Microsaft Waord

@ Bkav2002 @ Morton Antivirus 3

Bm Orcad Family Release 9.2 M ES Capture CIS
Programs E PSpice
3
@ Documents 4
I% Settings 4
% Search 4
@ Help
‘ Run...
i S
Shut Do

| ¥ unititled - Pairt

Eﬁtart |J GF-F 1= B

Cira s6 man hinh chuong trinh thiét ké mach dién nguyén ly xuét hién voi céac trinh don hd tro cho viée

tao md&i va quan 1y cac Project (du an).
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D - % Orcad Capture - [Session Log] ;Iglﬂ
= [} Fle wiew Edit Options ‘window Help =18 x|
i |E

olz||]| 8| % [=R 2]z & &2

Tir cira s6 man hinh nay, nhip chon biéu twong Create Document trén thanh cong cu hay chon File >

New > Project dé tao mot Project méi.

=10 x|
D File Yew Edt Options ‘Window Help == =|
S e W[ Project... = B8
—  Open b Design _|_
: Library b e e R
‘I_ :::: As. Ctrks YHOL File: 4
Texk File

Hop thoai New Project xuat hién. Tir hop thoai ndy, & muc Create a New Project Using nhap chon
Schematic. Trong muc Name nhdp tén Project mudn tao, trong myc Location chon nit Browse dé chon

thu myc mudn chtra Project. Chon xong, nhap chudt vao nat OKk.

MNew Projeck il

ok
Mo ok ]
IM.-'B-.EH TICH PHAM Cancel |
— Create a Mew Project Uszing Help |

poy

% ™ Analog or Miked &40

— Tip for Mew Users
E " PC Board Wizard Schematic Wizard 1z the

faztest way ho create blank
schematic project.

9% =) Frogrammable Logie tWizand
a

i Schematic

Location

GEATHUC HAMH ORCAD Browsze. .. |

Lap tirc man hinh thiét ké xuét hién voi céc trinh don, thanh cong cu dinh dang va bang céng cu v&.

Bén trong man hinh ¢6 cac luéi ngang doc dé dé dang v& mach dién mot cach nhanh chong.
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B%¥ Orcad Capture - [/ - (SCHEMATIC1 : PAGEL}]
@ File Edit Wew Place Macro Accessories Opkions  Window  Help

=10l x|
=18 x|

Q||| 8] % [E=e| D]

o alalas

#|8loleslx| ~[v]O[o[o]4]

| + |

3

(% o1 |m| L[ +] 4]
| | F'I.En:na|:-.5|rlz5

E]

Chu y: theo mic dinh, thanh cong cu ndm démg & Goc phai man hinh nhung ¢ day thanh cong cu da

duoc di chuyén dat nam ngang bang cach nhap va gitt chudt & dau thanh cong cu sau do kéo ré dén vi tri can

dat va nha chuot .

Pau tién, diéu can lam 1a 1ay linh kién va dat ching 1én ban v&. Quan sat so do nguyén 1y, ta c6 thé

nhan théy réng: can phai léy va dit | OPAMP LM741, 3 dién trd, 1 tu dién va cac chan cim (déu néi) dung

dé két ndi ngd vao , ngd ra va cac ngudn DC cung cip cho Opamp hoat dong.

% Orcad Capture - [/ - (SCHEMATIC1 : PAGEL}]
@ File Edit Wiew Place Macro Accessories Opbions  Window  Help

=10l x|
=18 x|

eI e

Ry YN EY

% o |||+ 4]

ol ~ |v|Ojol>|a
- |

3

Place part

z]

Nhip chon biéu twgng Place Part trén thanh cong cu v& hay chon Place > part trén thanh Menu (c6 thé

chon t6 hop phim shift + P trén ban phim).

Place Part

EBart:

ILM?41|

Fart List;

LM723
Li723C

LM75ICH
LM7EICP
LM7a05C
LM7E12C
LM7AEC

LM 7305C
| A7 2

Libraries;

AMALDG
AMALOG_P
Dezign Cache
DISCRETE
LIER&RYT
LIERARY?Z
DFARMP

OPARMP
TRAMNSISTOR
mTAL

Tai liéu hoc tap

LM741

=

== |

ah

] 4
Cancel
Add Library. .

Bemove Libram

Fart Search...

— [araphic
' Nomal
) Conert

— Packaaing
Partz per Pka: 1

Eart: I vI

Type: Homogeneous
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Hop thoai Place Part xuét hién. Hay tim céc linh kién can thiét cho mach. Luc nay hinh dang linh kién

xuat hién trong cira s6 bén phai khung Libraries. Nhiap Ok dé déng hop thoai va tré vé man hinh thiét ké.

Chu ¥: néu trong khung Libraries khong c6 thu vién chira linh kién ma ta can thi hiy nhap nat Add

Libraries dé thém thu vién.

Sau khi chon dugc linh kién OPAMP LM741 trong hdp thoai Place Part va tro vé man hinh thiét ké,
ta théy hinh dang cua linh ki¢n s€ xuét hién trén dau con tro chuét, di chuyén chudt dén vi tri can dat trén

man hinh va nhip chuét dé dinh vi. Nhip phim Esc trén ban phim dé két thuc.

Tiép theo 1a lay linh kién dién trd. Nhap chudt vao biéu tugng Place Part trén thanh coéng cu, hop
thoai Place Part xuat hién, trong khung Libraries nhap chon thu vién Discrete chia linh kién dién tro.
Trong khung ¢ trén Libraries , dung chudt kéo thanh trugt 1én xudng dé tim va nhap chon R. Ciing c6 thé
nhép ki tu R vao khung Part dé chon nhanh hon. Hinh dang linh kién dién tré xuét hién ngay trong cua sb

Preview.

x
Part: 0K |
IH

Cancel |
Fart Lizt:
QSE154 ;I Add Library. .
AWA11134
[AWa11234 Bemove Libram |
[WAT1334
WVE11134 Fart Search... |
[vB11234
WvE11334 =
[WE11233
P . Help |
Libraries; — Graphic
|Desiin Cache % Momal
) Boert R?
— Packaging ‘:VEIUE:"
Partz per Pka: 1
Eart: I TI
Type: Homogeneous

Nhép chon Ok dé trd vé man hinh thiét ké.
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Hinh dang cua linh ki¢n s& xuét hién trén dau con tré chudt, di chuyén chudt dén vi tri can dit trén man
hinh va nhip chudt dé dinh vi. Vi so dd can 3 dién trd, nén sau khi dinh vi tri dién tr& thir nhét, ta hiy di
chuyén con tré dén vi tri khac va tiép tuc nhép chudt dé dat thém cac dién tré khac. Nhép phai chudt va chon

End Mode tir menu x4 xubng hay nhap phim Esc trén ban phim dé két thuc.

| e
-1 1

—
—  Mirror Horizonkally

Mlirrar Yerkically

Raokate

Edit Propetties. ..

Place Database Part  Shift+2

Ascend Hierarchy:

Zoam In

aom

Zoarm 2k
Go To...

Ké tiép 1a lay linh kién ty dién Capture, nhip chudt chon biéu tuong Place Part trén bang cong cu ve.

Hop thoai Place Part xuat hién, trong khung Libraries nhip chon thu vién Discrete chira linh kién ty
dién. Trong khung & trén Libraries , dung chudt kéo thanh trugt 1én xudng dé tim va nhap chon CAP NP la
ky hiéu tu dién khong phan cyc. Hinh dang linh kién tu dién xuét hién ngay trong ctra ) preview bén phai

khung Libraries .

Nhap chon Ok dé tr¢ vé man hinh thiét ké.
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Place Part

Part List;

C22803
C232
C35

C43033/T0
CaP

II"E'.F' Pl ;I

C228B3 ﬂ Add Library. .
C22emM3 —1 Bemowve Library

C233 Part Search...

R,

ok

Cancel

Help

Libraries: — Graphic

COMMECTOR i Marmnal
Dezign Cache -

E — |
OF&MP J—

Ear: I - I

— 7
—Packaging—— “Values
Partz per Pka: 1

Type: Homogeneous

Luc nay hinh dang cua linh kién tu dién s€ xuat hién trén dau con tré chudt, di chuyén chudt dén vi tri

can dit trén man hinh va nhap chudt dé dinh vi. Nhap phim

Esc trén ban phim dé két thuc viéc dat linh kién.

Ké tiép, hay liy cac bo két nbi 2 chan cho cac ngd N

vao, ngd ra va cac ngudn DC cung cdp cho opamp hoat =2+
. . o2

dong. Nhap chon biéu tugng Place Part trén bang cong cu. 1
=T

¥%¥ Orcad Capture - [/ - (SCHEMATIC1 : PAGEL}]

E File Edit Wiew Place Macro Accessories Options  window oep

o R1
B I R
-
>E‘—E|
=
o Lh741 R
] F

Rz

e EE]

=1
o alala@

[ o | L[] 0[+] A]%|we]E3] or|Eu|«e || ~ [ [O0[o] D] A
5 + ]

3

| Place part

z]

Hop thoai Place Part xuat hién, trong khung Libraries nhap chon thu vién Connector chira bo két ndi

2 chan. Trong khung ¢ trén Libraries , dung chudt kéo thanh truot 1én xuéng dé tim va nhép chon CON2 la

ky hiéu bo két ndi 2 chan. Nhip chon ok dé tré vé& man hinh thiét ké rdi nhap chon vi tri chan cim.

Tai liéu hoc tap va tham khao mon hoc orcad
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Place Parkt

Bart:

||:DN21

Fart Lizt:

COMT6A
COM1BAF
COM1EE
COMIBC
COR17F
COm1E
COMT34
COr13

COmM2n

Libraries:

— Graphic
i+ Marmal
" Carvert

COMNMECTOR
Dresign Cache
DISCRETE
OFARP

— Packaging
Partz per Pkag: 1

Eark: I "I

Tupe: Homogeneous

-l
—

Cancel

Bemowve Library

Part Search...

x|
ok |
_ Cancel |
_Bemove Librar |
_PartSearch_ |
_ Hep |

Help

]| =

J7

<walue=

Khi tré vé man hinh thiét ke, Iuc nay hinh dang cua bd ket noi 2 chan s€ xuat hi€n trén dau con trod

chudt, di chuyén chudt dén vi tri can dat trén man hinh va nhép chudt dé dinh vi tiép tuc dong tac di chuyén

chudt va nhép chudt dé dat thém 3 bo két ndi chan khéc trén bang thiét ké.

Cudi cung cta cong doan lay va dit cac linh kién 1a: ta hay iy biéu twong mass dé khi tao mach in,

chung c6 1 duong mass ndi chung. Nhap chon biéu twong Place ground trén bang cong cu vé.

+

S Y R N e 1 R I R [ IR R [ K=Y ] N

3

Place ground

Hop thoai Place Part xuét hién, chuong trinh s€ ty dong mac dinh chon tat ca cac thu vién c6 trong

khung Libraries va tir trong khung bén trén khung Libraries dung chudt kéo thanh truot 1én xudng dé tim

va nhip chon Gnd_signal/capsym (1 biéu twgng Gnd signal trong thu vién capsym) néu khong, ciing c6

thé nhip chon thu vién capsym trong khung Libraries va khung symbol bén trén khung Libraries nhép

chon Gnd _signal. Nhip chon Ok dé dong hop thoai Place ground trd vé man hinh thiét ké .

Tai liéu hoc tap va tham khao mon hoc orcad
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Place Ground X|

gl
|GND_SIGN£‘«L
Cancel |
GMD/CAPSTM =
GMD_EARTH/CAPSYHM =l m Add Library... |
GND_FIELD SIGHAL/CE | \J/
GHD POWER/CAPSYHM Bemove Libram |
il ~ |
Help |
M arme;
[GND_SIGNAL

Luc biéu twong mass xuat hién trén dau con tré chudt, di chuyén chudt dén vi tri can dat diém mass

trén man hinh va nhép chudt dé dinh vi.

Budc tiép theo viéc léy va dat

J2 3
linh kién 1a di chuyén va sap xép cac o R R i i :|
R R S S
. A 7 r: A E—— B—
linh kién cho thich hop vdi so do - =
. i [ CONMZ COMNZ
A e A \ . ‘A — |
nguyén ly. Nhap chon vao linh kién ¥ >E_g
r 2 2 e
muon di chuyén, linh kién dugc chon
o L7 —
N . - Ae 1 Rz f 5 4
s€ dugc dong khung. Gitr chudt va di o R ,_mr £ | |
£ i i
2 £ o N , 1
chuyén dén vi tri thich hop trén ban —L] ] |
vé 1di nha chudt dé dinh vi linh kién < conz | _conz,

. Nhap chudt vao chd tréng khong c6
linh kién dé bo chon linh kién vira di chuyén. Lip lai cac budc trén dé di chuyén céac linh kién khac dén vi tri
thich hop trén bang thiét ké.

Trong qua trinh di chuyén linh kién, néu huéng cua linh kién khong nam ding thi ta c¢6 thé xoay linh
kién sang hudéng khac phu hop bang cach nhap phai chudt va chon 1énh Rotate tir menu x6 xudng hay
nhan phim R trén ban phim (véi diéu kién 1a ta da nhap chon linh kién ) mdi lan ta sir dung 1énh trén thi linh

kién s& xoay 1 goc 90°.

Ngoai ra ciling c6 thé 1at 1 linh kién doi xung Mirrar Haorizantally

Mirror Mertically

Rotake

theo chiéu ngang hay chiéu doc bang cach nhap

chudt dé chon n6, nhap phai chudt va chon lénh Edit Properties. ..

Edit Part

Yiew Database Part Ckrl4+D
Link Database Part  Chrl+L

Mirror Horizontally hay Mirror vertically tu

Menu x6 xuéng.
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Mirrar Horizonkally Mirrar Horizonkally

Mlirrar Yerkically Mirrar Yerkically

Raokate Rakate

Edit Propetties. .. Edit Propetties. ..

Edit Part Edit Part

Yiew Database Part  Ckrl+D Wiew Database Part Ckrl+D
Link Database Part  Chrl+L Link Database Part  Chrl+L

Hinh sau day minh hoA cho viéc lat ddi xung linh kién.

J1
i IN “T“T
a1 0 IR S B
o
M a1
—|
IM IH

Sau khi sap xép xong, vi tri cac linh ki¢n trén ban vé nhu sau:

J2

i
—Z ]
CAP HP
CIOrM2
Rz
Bl
R
A R NE
e i
12 o 1
23
COMZ
A3 COMZ
5]
R3
23
CIOrM2

K¢ tiép tién hanh ndi day gitra cac linh kién. Nhap chon biéu tuong Place wire trén bang cong cu v&

hay chon place > wire.

Place wire

|F‘Ia|:e Macro  Accessories  Options

Part... Shift+P
Database Park Shift+2

Wire ShiFt+
i Bus Shift+E

Sau khi chon 1€nh, con tré chudt sé thay ddi thanh hinh chit thap(+). Pua con tro dén chan linh kién

muodn ndi day va nhap trai chudt dé bat dau ve.
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Di chuyén con tro chudt dén chan linh kién tht 2 va nhip dup dé két thic diém cubi day ndi, 1 duong
day nbi s& dugc v&. Trong qua trinh di chuyén chudt dén chan linh kién thér 2 , khi mubn d6i huéng day ndi

hay nhip chudt dé tao goc va di chuyén chudt sang hudng khac.
Hinh sau minh hoa viéc ndi day da hoan tat.

J2

CONZ

u:

1 F1 14

[ ]
T
£
L]

CONZ
o+ Lhfr41 Ji CONZ

o
2 j
Ri

CONZ

—

~

Bay gio ta ¢ thé thay doi cac gia tri da khai béo cho linh kién bang cach nhap dip chudt vao vin ban
dung dé chii thich (gid tri) linh kién . Vi du c6 thé thay d6i cha thich cho cac bo két ndi J1, J2, I3, J4. Nhap
dap vao dong chit CON2. Hop thoai Display Properties xuat hién:

Display Properties x|

—Fant
Mame: Wal
A VEkE Arial 7 [detaul)
Vil IlN Change:... | Uze Defaultl
— Dizplay Format
: — Ciolor
" Do Mot Display
o Drefault j
Walue Only
" Mame and Value .
— Rotation
r ﬂame |:|r'||_'.-' F I:Io r"' -IEI:I«:-
" Both if Value Exists ~ a0° ~ 7

| k. I Cancel Help

Trong khung Value, nhap vao twong tng véi cac bd két ndi 1a OUT, 12v,-12v, IN. Nhap xong nhap

Ok. Liic d6 ta c6 so d6 nguyén 1y nhu sau:
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Jz

|:|

124

[k}
N R1 = NS

o+ Lhfr J3 ouT

13

v

Dé luu lai cac thiét ké dat trén, nhap chudt vao biéu twong Save Document trén thanh cong cu dudi

trinh don. Chuong trinh Orcad Capture s& hoi: ta ¢6 muén luu lai tit ca hay khong? Nhap Ok dé chip

ole@| 8] 4=

T+ | 5ave document
Orcad Capture x|

Drata has changed in this schematic,
Changes across ALL pages of schematic SCHEMATIC T will be saved,

Wiauld wau like to save ALL pages?

x|

thuén.

Budc tiép theo ta phai tao ra tap tin Netlist c6 phan mo rong *.MNL dé lién két voi chuong trinh

layout bang cach nhip vao biéu tuong Restore ¢ goc bén phai ctia bang thiét ké. Cha y: ching ta dimg 1am

SN — e E

v6i biéu tugng twong tir ciia chuong trinh capture .

NEES

x| Cesign rules check
J - _ PCE Co
1| |restore Down . —
3 File | 2, Hieraru:h_l,ll

=1 T3 Design Resources
|‘:"| Jmach tich phan. dsn
OB SCHEMATIC!

3@

I=__| Design Cache
.0 Library

...... £ Cutputs

...... 1 Referenced Projects

Kich hoat ctra s6 quan 1y Project va nhap chon trang so do.
Trude khi tao Netlist can phai kiém tra so dd nguyén ly vé cac day
nbi. Nhip chon biéu tuwong Design Rules Check trén thanh céng

cu.
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Hop thoai Design Rules Check xuét hién, nhap chudt vao nut Ok dé chuong trinh bat dau ty dong

kiém tra.

Design Rules Check

{ Dezign Rules Check I ERC b atri= I

k ode

r Uze occurmences

— Scope
* Check entire desian

" Check zelection i ze instances [Prefered]

— Action
" Check design rules
i Delete existing DRC markers

— Report
I Create DRC markers for warnings
I Check hierarchical port connections I+ Check unconnected nets
I Check off-page connector connections I Check SDT compatibility
IV Report identical part references I Report off-grid objects
v Beport invalid packaging I Report all net names
I Report hisrarchical portz: and off-page connectars
Report File: I “iews Output
ID:\.LE BaAO KHAMHAMGLAD TRIMH ORCADMWHIMH\ORCAD Browse... I

ok | | |

Cancel Help

Néu chuong trinh khong c6 thong bao gi, tirc 1a so d6 nguyén 1y khong o 16i. Néu co 13i thi chuong

trinh s& hién 1én 1 bang thong bao cac 15i va vi tri 151 dé ta c6 thé d& dang trd lai so dd nguyén 1y dé sira.

Sau khi d4 kiém tra 151, nhap chon biéu twong Create Netlist dé tao tap tin Netlist.

e e
i MACH TIC (R e o ] B4

e ————
1 Fie | T, Hieraru:hyl

=~ 1 Design Resources
E| Jmach tich phan.dsn
. 31 SCHEMATICH

- £ Design Cache
T3 Library
[—]---Iil Cukputs

4 I
Trong hop thoai, chon nhan Layout. Trong khung Netlist File,

Hop thoai Create Netlist xuit hién.
theo mic chuong trinh s& ty dong tao tén tap tin Netlist gidng voi tén tap tin Project va luu trong clng thu
muc. Nhép chon nat ok dé tién hanh.
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Create Metlist

{PCE Footprint}

D:ALE BAD KHAMHAGEAD TRINH ORCADAHIMHYORCADSMACH TICH PHA

Mot théng bao ciia chuong trinh cho biét tap tin Project s& dugc luu dén tap tin Netlist. Nhip OK.
Sau khi chon xong, nhip vao biéu twong chuong trinh & goc trén bén trai man hinh va chon Iénh Close dé
thoat khoi chuong trinh Capture

Orcad Capture

Alt+F4
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II. TAO MACH IN TU SO PO NGUYEN LY BANG CHUONG TRINH LAYOUT:

Khoi dong chuong trinh Orcad Layout bang cach tir man hinh Desktop ciia Windows chon Start >
Programs > Orcad Release 9.2 > Layout Plus.

Microsoft Waord

@ Markon Ankivirus

tl-.'l Orcad Farmily : Capture CIS5
A Laout Plus

Dacuments E PSpice
W
L

Bkavz002

Programs

Setkings

Search

%

Help

Run...

Shut Dawr, .,
Eﬂﬂrt |J ] & kb )| #7untitled - Paint |

Man hinh tring tién Layout xuat hién véi cac trinh don hd tro cho viée tao va quéan 1y cac tap tin mach

Tir trong man hinh tién Layout nhap chon biéu twong Open New Board hay File > New.

& Orcad Layouk =10] x| 2| Or-cad Layouk =10] x|
i &

le Wiew Tools Help

Fil= “iew Tools Help

D)= 2

open...

Impork 4
Expork [
Recent File
Exit

Layout Design LM ,E

For Help, press F1 A ]| ;;_j
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Hop thoai Load~TempIate File xuét hién. Bén trong hop thoai nay 1a danh sach céc tép tin ban mach
voi cdc kich thudc mau. Chuong trinh s€ d€ ta c6 thé ty dinh kich thude, mac dinh chuong trinh la tép tin
DEAULT.TCH. Nhap chuét vao Open dé tiép tuc

Loak jr: Ia Data j - ek E9-
#] DEFALLTTCH |6 TRL #|DM_CP144,TPL |3 DMEBSYNS. TRL
& 1BET_AMY.TCH  [a8] BCLTRL #|DM_CP160.TPL a6 DMBBSYST, TPL
#|2BET_SMT.TCH =] <. TRL #|DM_CPZO0.TPL |8 DMBBESYSY. TPL
#]2BET_THR.TCH  |a8] CadsStar.tch #|DM_LP1Z8.TPL s8] DMBEXYNS. TPL
] 386016, TCH &) CCLTPL #|DM_LP136.TPL &) DMBBXYST, TPL
o #]3BET_ANY.TCH  [#]CERAMIC.TCH  [#]DM_LP144.TPL s8] DMaBRySY, TRL
A ] 4H.TPL ] D, TPL #|DM_LPIE0.TPL  [a8] EC3UX100,TPL
o) ] AHC. TPL 8] DCLTRL #]0M_LPZ00.TPL o8] EC3UX160,TPL
iy DBEtments IS CLALE EI SRR [s]omeesvns.TRL (| EC3URZ20.TRL
] Av1,TRL [®|DM_CP1z5.TPL  [#]DMBE3VST.TPL s8] EC3Ux280,TPL
] 4w, TRL #|DM_CP136.TPL  [#]DMBB3VSY.TPL  [38] EC3UM340, TRL
by Computer p | | _}l?\,
Si
File name: |DEFALLT | Open |
Files of type: ITempIate (* tpl:.tch) j Cancel /l
4

Hop
thoai load Netlist Source xuét hién. Bén trong hop thoai nay hiy chon tap tin *.MN duoc tao ra tir chuong

trinh v& mach nguyén ly Capture ma ta muén thiét ké so dd mach in. Chon xong nhap Open.

Load Netlist Source
Laok in: Ia arcad j L] EF '

M&CH TICH PHARM,

2%

File narme: IM.-'l‘-.EH TICH PHAM j Open I
A Files of bype: Metlist [= mil) j Cancel |
Hop ! ~

thoai Save File As xuit hién yéu cau ta hiy nhap dudong dan tén (trong myc file name) va thu muc dé luu

ban mach sa'ip duoc tao ra. th?ip nat save dé tiép tuc
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21|
Save in: I'a orcad j = Ifii Ef-

File name: bACH TICH PHAM | Save I
Save as lype: IBnard [*. max] j Cancel |

Cira s6 Automatic ECO Utility xuét hién, bén trong n6 c¢6 hop thoai Link Footprint To Component

xuat hién thong bao chuong trinh khong thé tim thay chan cim cho tu dién C1 nén ta can phai chon chan

cho C1 ¢6 tén linh kién 13 CAP_NP. Hay nhdp chudt vao nat Link existing footprint to component

Pé tien hanh chon.
i Automatic ECO Utility - 0] x|

File A [original design file]: D:\LE BAO KHANH\GIAO TRINH ORCAD\HINHVORCADY
File B [new netlist]: DALE BAO KHANHAGIAOQ TRINH ORCADAHINHVORCAD\MACH T
Report file: D:A\LE BAOQ KHANH\GIAO TRINH ORCADAHINHVORCADVMACH TICH PHA
Error file: DALE BaAN KHANHAGIAN TRINH NECANHINHANARCANIKMACH TICH PHAN
AL LG Link Footprint to Component x|
Extracting fo

Mapping con  AutoECO cannot find a footprint for component C1

Merging com 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 | Cancell

Hop

thoai
footprint for CAP-Np xuét hién cho phép ta chon chan cam cho linh kién tu dién. Trong khung Libraries
ctia hop thoai chon thu vién chan cam JUMPER va trong khung Footprints chon chan cim mang tén

JUMPER200. Hinh dang ctia chan cAm xuat hién trong ctra sd & bén phai. Nhp ok dé chip nhan .
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Footprint for CAP_MNP

— Librariez

La¥ouT
LCOWT00T
FC104

FCl
FCOMNTO0T

Add...

;I Remaove

— Footprints

JUMPER 200

JUMPERTOO
JUMPERTOO0
JUMPERTI00
JUMPERT200
JUMPER 200

JUMPER300
JUMPER 400
JUMPERSO0
JUMPEREDD
JUMPERYOO
JUMPERS00
JUMPERS00

Chu y:

)3 Help

ol je

Cancel

tat ca cac chan cam linh kién da chon dwoc chuong trinh luu lai va s& ap dung cho céc linh kién twong tu

trong cac ban mach thiét ké hién hanh va sau nay.

Sau khi nhép OK, tién ich ECO s¢& tiép tuc tu dong tim céc chan cac chan cam cho cac linh kién khac

¢6 trong so @6 mach. Néu khong tim thay thi chuong trinh s& xuat hién thong bao 1a khong thé tim thay va ta

can phai ty tim. Vi du, & ddy chuong trinh khong tim thiy chan cim cho linh kién OPAMP LM741. Hay

nhip nit Link existing footprint to component. ..

i Automatic ECO ULility

File A [original design file]: D:ALE BAO KHANHVGIAO TRINH ORCADAHINHVORCADY
File B [new netlist]: DALE BAO KHANH\GIAO TRINH ORCADA\HINHAORCADAMACH T

Report file: DALE BAO KHANH\GIAOD TRINH ORCADAHINHVORCADV\MACH TICH PHA
Error file: D:ALE BaAN KHAMHVGIAN TRINH NEBCAMHINHINARCAMMMACH TICH PHAN

SEET T ]l Link Footprint to Component

Extracting fo
Mapping con
Merging com

AutoECO cannot find a footprint for component U3

from part name LM741.

Please choose one of the options below:

=101 x|

|

Link existing footprint to component ...

Create or modify footprint library ...

Defer remaining edits until completion ...

oK | Help | Cancell

Hop

thoai

Tai liéu hoc tap va tham khao mon hoc orcad
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Footprint for LM741 xuat hién cho phép chon chan ciam cho linh kién OpAmp . Trong nhém hop
Libraries cua hdp thoai, chon thu vién chan cam Dip100b va khung Footprint, chon chan cAm mang tén
Dip.100b/8/w.300/L450 14 chan cim c6 8 chan. Hinh dang cta chan cim xuét hién trong cira s Preview ¢
bén phai. Nhap OK chip nhan.

Footprint for LM741

— Libraries

DIP100T
DSUBT
DSUBT_HD
ECOMT00T
FEUS

— Footprints

DIP.100B /1404320041850
DIP.100B A165.300/L.850
DIP.100B A1 65420041900
DIP.100B /165430041950
DIP.100E /185 300/L. 950
DIP.100B /2004 3200/01.060
DIP 1006 /2254 400/L1.150
DIP.100B /24504 200/01.200
DIP 1006 /245 400/01.250

DIP.100E /245 600/L1. 300
DIP.100E /285, 300411, 450

A 300/L. 450

Ok

Help

Cancel

Sau khi DIP. 100/

nhap chon OK dé chon chan cam cho linh kién ma chuong trinh yéu cau, cac chan cam cho céac linh kién

khac thi ta van lam theo cac budce trén dé chon chan cam cho cac linh kién twong {mg.

Sau khi cira s6 Automatic eco Utility thi hanh xong thi trén man hinh trén ctia chuong trinh xuét hién

toan bo hinh dang céc linh kién va cac day noi gitra cac chan linh kién .

A
I'll:PJI.aqu"J'H IpasL .494a

'LH?HI

R3 R2
JUMPEREMPEREMPERQMPEREOO
R CAP _NP Kéﬁ%

la sép xép cac linh ki¢n dat Ién ban mach sao cho thich hgp. Dau tién c6 thé xo4 cac chi thich di theo linh
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kién bang cach chon biéu tugng Text Tool trén thanh cong cu. Di chuyén tré chudt dén cac van ban va nhip

chu6t dé chon no sau d6 nhin phim Delete trén ban phim dé xoa né.

G 25  [Component Tool

Pua con tro chudt dén linh kién

can sép Xép, nhép chudt dé chon no, di
chuyén chudt dén vi tri mudn dat va
nhap chudt dé dinh vi. Trong qua trinh
di chuyén, ta c6 thé nhan phim R trén
ban phim dé xoay cac linh kién qua
huéng khac nhdm t6i wu hoa vige dat S o rosnraru.foosL asa

cac linh kién . “LM741

Tiép tuc hdy v& khung vién cho

bang mach nham gi6i han kich thudc

cua bang mach in, nhap chon biéu

tugng Obstacle Tool trén thanh cong cu.

|_Dh5tat:lt: Tuul—|

Pua con tré chudt dén vi tri goc trén bén trai ciia khung mudn v&, nhdp chudt dé bat dau v&. Di chuyén

tré chudt sang bén phai dé v& canh thir nhat. Dén goc thtr hai, nhap chudt dé chon hudng va di chuyén chudt
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xubng dudi dé vé& canh thir hai. Tiép tuc cong viéc trén cho dén khi gip goc két thuc, nhdp chudt dé khép kin

va nhap phai chudt chon 1énh End Command tir Menu x6 xudng. Khung da dugc vé bao quanh bang mach.

Any Angle Corniers ool il 7. fOD L L 454

Unda 1741

Buéc tiép

theo 1a chon 16p dé tao mach in. Do mach nay tuong dbi don gian nén c6 thé dinh o 1a chi tao 1 16p. Nhap

chon biéu twong View Spreadsheet trén thanh cong cu sau dg ~ho= 18=h Steatame s Docta - Menuy x6

) | 22|82 el ol
xuong. View Spreadsheet IE

Route Sweep
. Route Pass
Skatistics T
Lavers Rioute Spacing
F'au:lsta.n:ks Flace Pass
Frnkrrinkz
L=
SweepfLayer Name Enabled Cost Direction Between
YWin/CompfManual
TOP Yes 50 80 Horz. 30
BOTTOM Yes 50 20 Vert. 30
INNER1 Yes 50 20 Vert. 30
INNER2 Yes 50 80 Horz. 30 b
1 Preliminary Route
TOP Yes 50 80 Horz. 0
BOTTOM Yes 50 20 Yert. 0
INNERI1 Yes 50 20 Vert. 0
INNERZ Yes 50 80 Horz. 0
2 Maze Houte
TOP Yes 50 #0 Horz. 30 Co
BOTTOM Yes 50 20 Vert. 30
=l a sO

Route Layer xuét hién:
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Trong cot Enabled cua cira sé ndy, gitt phim Ctrl va dong thoi nhép trai chudt dé chon tit ca cac 16p

khong mudn tao trong mach in, cac 16p dugc chon s€ ddi thanh mau den. Sau do ta nhép phai chudt va chon

lénh Properties (hay nhan phim tat: ctrl + E )

RETEY
[
Sweep/Layer Name ’ Enabled | Cost | Direction Between
BOTTOM ‘ End Command l 9 Yert 0
INNER1 ‘ Properties, .. Ctrl+E 1]
INNER2 1 Horz 1]
b Mext 3
TOP L0 49 Vert. 1]
BOTTOM L0 51 Horz. 1]
INNER1 L0 51 Horz. 1]
INNER2 50 49 Vert. 0
6 Special Options
TOP L0 51 Horz. 1]
BOTTOM 50 49 Vert, ]
INNER]1 | ves | 50 49 Yert, 0
INNERZ | ves | 50 51 Horz. 0 (.

Hop

thoai Edit Layer Strategy xuét hién. Nhap chudt vao hop kiém tra Routing Enabled bo dé tuy chon nay.

Sau d6 nhap Ok dé dong hop thoai Edit Layer Strategy.

Edit Layer Strateqy

21 Selections

L ml |
LLow Normal High

Layer Cost:

N o
Yert Any Horz

Brimary Direction:

Between Pins: | N}

Free

=
Avoid

0K Help | Cancel |

Luc nay cira s6 thong s6 Route layer cac 16p ctia cot Enabled ma ta chon s& d6i tir Yes thanh No.

Nhép chudt vao biéu tuong Close phia trén goc phai hop thoai dé dong cira.

-lolx
SweepllLayer Name Enabled Cost Direction Between
WinfCompfManual
TOP Yes 50 80 Horz. 30
BOTTOM 50 20 Vert. 30
INNER1 50 20 Vert. 30
INNERZ 50 80 Horz. 30 =
1 Preliminary Route
TOP 50 80 Horz. 0
BOTTOM 50 20 Vert. 0
INNER1 50 20 Vert. 0
INNER2 50 80 Horz. 0
Tai liéu hoc tdp v | 2 Maze Route
- | _Top Yes 50 80 Horz. 30
BOTTOM [ No ] 50 20 Vert. 30
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Tién hanh dinh 13 d6 rong cua duong mach in bang cach nhép chon biéu tugng View Spreadsheet va

chon 1énh Nest tir Menu x4 xuéng.

Strakegy... F
Hop thoai Nets xuat hién, trong cot Width hay nhap chon toan bd cot nay Skatistics
va nhép phai chudt. Hay chon Iénh Properties tr Menu x0 xuéng. Lavers
Padstacks
Fookprinks
Packages
Camponents
il x
Met Width Routing
Name Color Min Con Max Enabled | Share | Weight
GHND SIGMAL 12 Yes Yes 50
NO1341 12 Yes Yes 50
NO1368 12 Yes Yes 50
N01479 12 . Yes Yes 50
N01599 End Command | ¥es Yes 50
NO1640 Properties. .. Ckrl+E | Y'es Yes 50
NO1664 Enable <-= Disable Yes Yes 50
Mew. ..
Delete kel
Select Anvy... Alk+5
Refresh Hat Link
append Hot Link,
. . Change Color Fithet x|
Hop thoai Edit Net —_—
A JoN N . . N MNet Attributes
xuat hién. Trong hop thoai Edit Net nhap
I”| Routing Enabled I~ Share Enabled I"| Highlight
CcAc glé tri vao CAcC khung Min W|dth’ ["| Betry Enabled I” Shove Enabled I~ Test Boint
Conn width, Max width tuong tng la 15, Weight [ o]
g g Lronp I low: med high I

17, 20. Nhap xong nhip OK dé dong hop

thoai Min Width |1 5 Conn Width |1 7 Max Width |2|]

Net Layers... | Net Reconn... |

YWidth By Layer... | Net Spacing... |

Help | Cancel |

Luc nay cac dong cdt cuia width trong

ctra sO Nets xuat hién cac con s0 ma ta vira

nhap.
E=TEY
Net Width Routing
Name Color Min Con Max Enabled | Share | Weight
GND SIGNAL Yes Yes 50
ND1341 | 15, 17, 20 |[EEE Yes 50
ND1368 | 15, 17, 20  |EEE Yes 50
NO01479 | 15, 17, 20  |[IECE Yes 50
N01599 | 15, 17, 20  |[ETE Yes 50
ND1640 | 15 17, 20  |[EEE Yes 50
ND1664 | 15 17, 20 |[IEEE Yes 50

Tai liéu hoc tap va tham khao mon hoc orcad 28




Truong KTCN Hung Virong Khoa Dién T

Bay gid co thé thay d6i mau sic hién thi cta cac 16p mach in bang cach nhip chon biéu turong Color

settings.

2K | 21 £ WS

] | 1 TOP Color Settin

Cira s6 Color xuét hién. Tur ctra s6 ndy trong cot Color nhap dup 16p ma ta mudn d6i mau. Bang mau

Color xuét hién. Nhap chon 1 mau, sau d6 nhiap OK.

Color
Data | Color
Background I
Default [Global Layer]
Default TOP
Default BOTTOM I
Default GND | ——
Default POWER | —
Default INNER1 |
Default INNER2 |
Default INNER3 | ——
Default INNERA | ——
Default INNERS | ——
Default INNERG | —
. Default INN -
Ta cob — Window  Help
thé cho chuong trinh ty dong chay mach in. Refresh
A Flace
Nhap chon Auto > Autoroute > Board.
| Unplace
Fanouk
Untroute » DRIC/Rouke Box
Camporent
Design Rule Check, .. P
Remove Yiolations » Halt Autoroute
Cleanup Design... Resume Rouking

Rename Components
Back Annokate
Fun Post Processor

Creake Reports,..

Mot théng bao cho biét viéc chay mach in di hoan thanh. Nhap Ok dé tiép tuc.

Layout Plus §|

y All sweeps completed (or disabled)
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Trén man hinh xuét hién bang mach in da duoc thiét ké hoan tat va ta co thé nhép chon biéu tuong

Zoom In sau d6 nhép chudt vao bang mach dé phong to.

Cubi cung co thé d3t 1én ban mach cac
chu thich mach.

Nhép chon biéu twong Text Tool trén

thanh cong cu

Tur trong khung man hinh chuong trinh,

nhép phai chudt va chon 1énh New tor Menu

X(;) XUé)n .
& End Carmmand

IIndo L
Hop thoai Text Edit xuit hién. Trong

khung Type Of Text, nhip chon tuy chon
Free, trong muc Text String, nhap vao chu
thich “MACH TICH PHAN OPAMP”va
trong khung Layer nhap chon miii tén hudng

xubng dé chon 16p Top. Nhap xong nhip

chudt vao nat OK dé dong hop thoai. Liuc nay trén dau con
tro xuét hién khung chit nhat, di chuyén chudt dé dua

khung chir nhat dén vi tri can dat trong bang mach va nhép

chudt dé dinh vi.

Tuong tu hady tao ra cac chu thich cho ngd vao, ngd

ra, cac chan két néi ngudn cung cap DC. Nhap chon biéu

tuong Text Tool trén thanh cong cu.

Tai liéu hoc tap va tham khdao méon hoc orcad

Text Edit

Text 45

Q| 4 T 5|
Type of Text =
] 1 TOE ext Tool

Text String |MACH TICH PHAN OPAMP

v Free
" Reference Designator

" Custom Properties
" Package Name

" Component Yalue " Footprint Name

Text location [*.*]

Line Width 10. Text Height
Rotation 0 Char Bot
Radius 0. Char Aspect 100
[~ Mirrored
Layer:
| TOP =

Comp Attachment.. |

OIRIT 52| wf= =
Tl:t:xtTqu=|

End Cammand

—
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Tir khung méan hinh chwong trinh, nhap phai chudt va chon 1énh New tir Menu x6 xudng.

Hop thoai Text Edit xuat hién. Trong khung Type of Text, nhip chon tuy chon Free, trong muc Text
String, nhap vao cha thich “In”va trong khung Layer nhip chon miii tén huéng xudng dé chon 16p Top.

Nhép xong nhap chudt vao nit Ok dé dong hop thoai .

Texkt Edit b

Text 46
Twpe of Text
Text String IN
i~ Free " Custom Properties
" Heference Designator " Package Mame
" Component ¥alue i~ Footprint Name

Text location [%.%]

Line Width |1 0. Text Height |?5_
Rotation ||] Char Rot ||]
Radius ||]_ Char Aspect |1 oo
[ Mirrored
Lawyer:
|asyTOR =l

Comp Attachment.. |

Help Cancel

Luc nay trén dau con tro xuat hién khung chit nhat, di chuyén chudt dé dua khung chir nhat dén vi trj
can dat trong bang mach va nhép chudt dé dinh vi. Lap lai twong tu voi cac chu thich Out, 12v, -12v. Cubi
cung ta co thé phong to bang mach in dugc thiét ké, ta co thé nhap chon biéu twong Zoom In trén thanh

cong cu va nhip chudt vao bang mach dé phong to.

| S| 0| Ol

] |Zoom Infg |

MACH TICH PHAN OPAMP
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MACH TICH PHAN OPAMP

-12V

(

Muon xem chi

riéng duong mach in duy nhat bang cach chon Menu View > Clear Screen hay nhan phim Backspace trén

ban phim dé xoa toan by man hinh va sau d6 nhan phim so 1 trén ban phim dé xem.

Dé két thuc, hiy nhap chon biéu twong Save trén thanh cong cu bén dudi trinh don dé luu lai toan bo

bang mach in vira tao. = ﬂlﬂ EI
|§ Save F ||]

Eile Edit Y“ew Tool Options

Mew, ., Chrl+Hr
Qpen. .. ChrlHC
Load...

Save As...
Backup
Close
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Bai 3: VE SOPO NGUYEN LY VA TAO MACH IN
CHO MACH DO TIM KIM LOAI

I. Dung chwong trinh Orcad Capture dé vé mach nguyén ly.

Jz
Rl g . . i
Rz z
R
II:“ COHz
= Ui
OZF10MES c2
X A
3 v} | L51
12
! 4011
13
. 1R1001
_—
CAR NE - SPEAKER

CAF[HF L
o uic =
= |* s = & 4011
CAP MR-~ CAPACITOR AR CAP NP

S

1B R3

i} C3 | @
4-{ 4 |
fi I

CAP NP
[ 4011 -4

14

I
AP HP

4| —

[ ]

J1

Khéi
dong chuong trinh Orcad bang cach: Ttr man hinh Desktop cua Windows chon 1énh Start > Programs >
Orcad Release 9.2 > Capture Cis.

Trén man hinh xuét hién biéu tuong Orcad

......... orcad

a Cadence product family

Capture CIS

Copyright & 1985-2000 Cadence Design Svstems, Ine.

Tai liéu hoc tap va tham khao mon hoc orcad
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Cura s6 man hinh tréng cua chuong trinh Capture xuét hién véi céc trinh don hd trg cho viée tao méi

va quan ly cac Project (dy an).

8% orcad Capture - [Session Log]

D File ‘jew Edit Options ‘Window Help

ol=al 2 ¥[=e 2
: P ]

Tir cira s6 man hinh trdng nay, nhip chon biéu tuong Create Document trén thanh cong cu hay chon

File > New > Project dé tao mot Project méi.

% Orcad Capture - [Session Log]

D File “iew Edit Options ‘Window Help

=10l x|

=181 x|

Coeo A

o &lE
N

B rew ] project.. |
—  Open »  Design
\ Libraty
| s Chrl+S
SC"VE . ' WHOL File
AVE RS, Text File

;l

Hop thoai New Project xuat hién. Tir trong hdp thoai ndy, & muc Create a New Project Using nhap

chon Schematic. Trong myc Name nhép tén Project mudn tao, trong muc Location chon nit Browse dé

chon thu myc muén chira tap tin Project.

Chon xong, nhip chudt vao nit OK.

New Projeck

MName
IMAEH TICH PHAN

— Create a Mew Project Uszing

o
% ™ fnalog or Mixed &/
E " PC Board Wizard

9% = Eragrammable Logic Wizard
i |

f* Schematic

0F.
Cancel

Help

— Tip for Mew Uszers

Schematic "Wizard ig the

fastest way to create bl
schematic project.

rli

ank:.

Location

GATHUC HAMH ORCAD

Browse...

I
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Sau khi nhdp vao OK lap tirc man hinh thiét ké thiét ké ciia Capture xuat hién véi cac trinh don, thanh

cong cu dinh dang va bang cong cu vé va thanh cong cu thiét ké nam bén dudi céc trinh don.

t¥%|Orcad Capture - [/ - (SCHEMATIC1 : PAGE1}]

=10l x|
=18 x|

@ File Edit Wew Place Macro Accessories Opkions  Window  Help

Olz|d| 8| &=l 9]

- &lalas

[ o1 | +] 4[]

we|E| ol <|ix| ~[v|O[o[ D] A
- |

3

T |
| | Place part

3]

Cong viée dau tién dé vé so d6 nguyén ly 1a phai ldy céac linh kién dua 1én bang thiét ké trén man hinh.

Quan sat so d6 ta thay: 6 tu dién khong phan cuc, 1 tu bién dung, 5 dién trd, 1 transistor npn, 4 cong nand 2

ngd vao, 1 dao dong thach anh 470khz, 1 ngd vao cung cip dc, 1 ngd ra gin cudn do tim kim loai va 1

speaker (loa). Nhap chudt vao biéu twong Place Part trén thanh cong cu dé ldy linh kién hay place > part

hozc nhén t6 hop phim shift + p.

X o[ [m]]+

Place part P

Hop thoai Place Part xuét hién, Trong khung Libraries nhap chon thur vién Discrete trong khung nim

bén trén khung Libraries, ding chudt kéo thanh truot 1én xudng dé tim va nhap chon Cap NP, ciing co thé

nhap ki tw C vao khung Part dé chon nhanh hon. Hinh dang linh ki¢n tu dién Xuét hién ngay trong cua s0

Preview nam
Pl Part =8 A 2:
e =l ben phai
Part:
— oK . .
| | I Libraries.
Cancel | P 2
Part Nhap Ok dé
100201/50/GATE ﬁl Add Library... |
100301/GATE , R .
100301 /FPIGATE Remove Library dong hop thoai.
100301/LCC/GATE
100301/S0/GATE (Bt Searei. . -
100302/GATE = | Chu vy:
100302{FPIGATE .
100302/LCC}GATE néu trong
100302/S0/GATE = |
1NN3INAGATF =l Ze’p Khun
Libraries: [CrPROGRAM FILES\ORCADVCAPTURENLIBRARYIGATE.OLE [ g
Ll
) Normal Libraries
£ Convert
CONNECTOR khong co6 thu
Design Cache —Packaging
DISCRETE . :a ro 1
GATE Parts per Pkg: 1 vién chua linh
OPAMP = ‘A ; A
TRANSISTOR Fark kién ma ta can
xTAL Type: N ~ A
thi hay nhap

nGt add Libraries dé thém thu vién. Vi du trong Libraries khdng cé tén Discrete trong Libraries, ta hdy

nhip chon nit Add Library.

Tai liéu hoc tap va tham khao mon hoc orcad
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Hop thoai Browse File xuat hién. Trong hop danh sach céc tap tin thu vién dung chudt di chuyén
thanh truot ngang qua lai dé tim thu vién Discrete. Nhip chudt chon né rdi nhap Open. Lic nay trong
khung Libraries cua hop thoai Place Part s¢ xuét hién thém thu vién Discrete ma ta vira chon. Déi véi cac
thu vién khac ma chua co trong khung Libraries , ciing lam nhu trén dé thém vao thu vién chta linh kién

can lay.

Laak irc | (] Librany = & e Ea-
[ lec E] ATOD ] DRAM =
—

|1 Ieeslibs @ BusDriverTransceiver @ ElectroMechanical =
1 ldiibs @ CApsYm @ FIFC ﬁ
|1 PSpice @ Connectar @ Filker ﬁ
@ amnplifier @ Counter @ FP&EA E
@ Arithrnetic . Discrete @ Gate E

1 | Type: OrZAD Capkure Component Informakion Suwe

Size: Z.02 ME
File name: |Discrete per |
Filez of type: Il:apture Libramny(® alb) j Cancel |
[~ Open az read-only
&4

Luc nay hinh dang cua linh kién tu dién s€ xuat hién trén dau con tré chuot, di chuyén chudt dén vi tri

can dat trén man hinh va nhap chudt dé dinh vi. Nhap phim Esc trén ban phim dé két thuc viéc dat linh kién.

Sau khi tr& v& man hinh thiét ké. Lic nay hinh dang cua linh kién ty dién s€ xuét hién trén dau con tro
chudt, di chuyén chudt dén vi tri can dat trén man hinh va nhép chudt dé dinh vi. Vi can 6 tu dién nén lan
lugt con tré chudt dén cac vi tri khac dong thoi nhap chudt dé dat da 6 linh kién tu dién. Khi da dat du 6 linh
kién 1én bang thiét ké. Nhép phai chudt va chon 1énh End Mode tw Menu x4 xubng dé thoat khoi cong cu
Place Part (nhdp phim Esc trén ban phim dé két thic viéc dat linh kién). Tiép theo 1a ldy tu dién bién dung.
Nhap chon Place Part trén thanh cong cu.

Hop thoai Place Part xuét hién, trong khung Libraries nhp chon thu vién Discrete trong khung nam
bén trén khung Libraries , ding chudt kéo thanh truot 1én xuéng dé tim va nhip chon Capacitor Var. Hinh

dang linh kién tu dién bién dung xuat hién ngay trong cira s6 preview nam bén phai Libraries .

Nhiap ok dé dong hop thoai .
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Place Part

Part;
= — ]
Iu:apau:iTElH Bl

Cancel
Part List;
CAR/SHM ﬂ Add Library...
CARACITOR
CARACITOR DUAL NOM-POL =

Bemowe Library
CAPACITOR DAL POL

CAPACITOR FEED Part Search...
CAPACITOR WOM-POL =
CAPACITOR POL
CAPACITOR POL/SH

R,

CAPACITOR WaR

CAPACT TR WaR? =] Help
Libraries: — Graphic

AMALOG_P =N |

CONNECTOR - =oma

Desiin Cache [EarET co
GATE ~Packaging———— <Value=
OPAMP :

TRANSISTOR Partz per Pka: 1
=TAL Part: I - I

Type: Homogeneous

Hinh dang linh kién tu dién bién dung xuat hién trén du con tré chudt, di chuyén chudt dén vi tri can

dat trén man hinh va nhap chuot dé dinh vi.
cin
%ﬁl CAPACITOR VAR

- |
3
E A ACTD End Mode
Mirrar Harizankally

Mirror Yertically
Rotate

Nhap phai chudt va chon 1énh End mode tir menu x6 xudng dé thoat khoi cong cu Place Part (nhap

phim Esc trén ban phim dé két thic viéc dat linh kién). Tiép tuc hiy lay 5 linh kién dién tro ra bang thiét ké.

Nhép chon biéu tuong Place Part trén thanh cong cu. Hop thoai Place Part xuét hién, trong khung
Libraries nhip chon thu vién Discrete trong khung nim bén trén khung Libraries, dung chudt kéo thanh
truot 1én xuéng dé tim va nhép chon Resistor. Hinh dang linh kién dién tro xuét hién ngay trong cua )

Preview nam bén phai Libraries . Nhap OK dé dong hop thoai .
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x
Eart; 0K |
IH

Cancel |
Part List:
[5SE159 ﬂ Add Librany...
e 11134
[hAT11234 Bemowe Library |
A 11334
AWE111.34 Part Search... |
OWVE11234
VE11334 |
OWVET1233
Libraries: — Graphic
|Desiin Cache * Maomal
) Lorert rR?
— Packaging {:VEIU e=
Partz per Pka: 1
Ear: I vI
Type: Homogeneous

Sau khi tr& v& man hinh thiét ké thi hinh dang linh ki¢n s& xuét hién trén dau con trd chudt. Di chuyén
chudt dén vi tri can dat trén man hinh va nhap chudt dé dinh vi.Vi can 5 dién trd nén lan luot con tré chudt
dén cac vi tri khac dong thoi nhip chudt dé dat da 5 linh kién dién tré. Khi da dat du 6 linh kién 1én bang
thiét ké. Nhap phai chudt va chon 1énh End Mode tur Menu x6 xudng dé thoat khoi cong cu Place Part

(nhép phim esc trén ban phim dé két thuc viéc dat linh kién).

Tiép tuc hay lay linh kién Transistor NPN ra bang thiét ké. Nhip chon biéu tugng Place Part trén

thanh cong cu.

Hop thoai Place Part xuét hién, trong khung Libraries nhap chon thu vién Discrete trong khung nam
bén trén khung Libraries, diung chudt kéo thanh trugt 1én xudng dé tim va nhap chon Transistor. Hinh dang

linh kién Transistor xuat hién ngay trong cira so Preview nam bén phai Libraries.

Nhép OK dé dong hop thoai.
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Place Part |

Part:
ZN1070

0K

Cancel
Part
1R1001 il Add Library...
ZN1069

ZN1070 Bemove Library
ZH1132

ZN1132A Part Search...
2N1208
2N1470
2N1613
ZN1711
PN1723 ;I Help

Libraries:

7400
74A8
ANALOG P 1 Convert
CONMNECTOR Q7

Design Cache —Packaging——— =\Value=

DISCRETE :

GATE Parts per Pkg: 1
OPAMP . —
TRANSISTOR Part: | B

HTAL

—Graphic

' Mormal

Type: Homogeneous

Sau khi trd vé man hinh thiét ké thi hinh dang linh kién s& xuat hién trén dau con tré chudt. Di chuyén

chudt dén vi tri can dat trén man hinh va nhap chuét dé dinh vi.

Nhap phai chudt va chon 1énh End mode tir Menu x6 xubng dé thoat khoi cong cu Place Part (nhap
phim esc trén ban phim dé két thiic viéc dat linh kién).
Tiép tuc hdy lay linh kién thach anh ra bang thiét ké. Nhap chon biéu tugng Place Part trén thanh

cong cu.

Hop thoai Place Part xuét hién, trong khung Libraries nhap chon thu vién Discrete trong khung nam
bén trén khung Libraries, ding chudt kéo thanh truot 1én xudng dé tim va nhap chon Crystal. Hinh dang

linh kién thach anh xuét hién ngay trong cira s6 preview nam bén phai Libraries .

Nhap OK dé dong hop thoai .
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Place Part

Eart;

|E!ZF"I OMEG

Fart List;

ok

Cancel

| LZP100K,

Add Library...

R,

LZPTMEG Bemowe Library
OZFCERST
25100k, Part Search...
DZS10MEG
DZSTMEG
(2S5 327E8
Help
Libraries: — Graphic
ANALOG_P (oY [
CONNECTOR o X?
Design Cache [EarET
DISCRETE | |
GATE — Packaging | |
OPAMP :
TRANSISTOR Partz per Pka: 1 QZP'I DMEG
Ear: I - I
Type: Homogeneous E

Tré vé man hinh thiét ké thi hinh dang linh kién thach anh trén dau con tré chudt. Di chuyén chudt dén

vi tri can dat trén man hinh va nhap chudt dé dinh vi.

Nhép phai chudt va chon 1énh End mode tu Menu x6 xudng dé thoat khoi cong cu Place Part (nhap
phim Esc trén ban phim dé két thiic viéc dat linh kién).

Tiép tuc, nhap chon biéu tugng Place Part trén thanh cong cu dé lay cong NAND. Hop thoai Place

Part xut hién, trong khung Libraries nhip chon thu vién Gate trong khung nam bén trén khung Libraries,

dung chudt kéo thanh truot 1én xudéng dé tim va nhap chon 4011. Hinh dang linh kién NAND 4011 xuat hién

ngay trong clra sO Preview

Nam bén phai Libraries.

Nhép OK .

Cht y: néu

khung Libraries khong cé

Tai liéu hoc tap va tham khdao mon h

trong

Place Part

Part:

|4m 1|
Cancel |
Part List:
401 06/FF ;l Add Librany... |
4010650 =
A0107/DIP14 Bemowe Librang |
40107 /DIPS
A 0750 Fart Search... |
4011/FFP
4011450

4012
A 2 /FP =l Help |

]

Libraries:

— Graphic
ANALOG_P ~
COMNECTOR - Normal
Design Cache LCorveert
DISCRETE
Packagng
OPAMP :
TRAMSISTOR Partz per Pkg: 4
ATAL Fart: I,.-:x vI
Type: Homogeneous
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thu vién chira Gate ma ta can thi hiy nhdp nat Add Libraries dé thém thu vién

Laak irc | (] Librany = & e Ea-
[ lec W] ATOD 5] DR AM =
|1 Ieeslibs @ BusDriverTransceiver @ ElectroMechanical ﬁ
1 ldiibs @ CApsYm @ FIFC ﬁ
|1 PSpice @ Connectar @ Filker ﬁ
@ amnplifier @ Counter @ FPEA E
@ Arithrnetic @ Discrete . E

. I I Type: CrCAD Capbure Co

; Size: 851 KB
File name: IG ate e
Files of type: Il:apture Library(*.olb) j Cancel |

[~ Open az read-only
&4

Sau khi tré' vé man hinh thiét ké. Luc ndy hinh dang cua linh kién tu dién s& xuat hién trén dau con trd
chuot, di chuyén chudt dén vi tri can dat trén man hinh va nhép chudt dé dinh vi. Vi cén 4 céng NAND nén
lan luot tro chudt dén cac vi tri khac dong thoi nhdp chudt dé dit du 4 cong Nand. Khi da dat du 4 cong
NAND 1én bang thiét ké. Nhap phai chudt va chon 1énh End mode tu menu x6 xudng dé thoat khoi cong cu
Place Part (nhap phim esc trén ban phim dé két thuc viéc dit linh kién).

Tiép theo, Nhap chon Place Part trén thanh cong cu dé 1y loa.

Hop thoai Place Part

SPARK. GAP CAP
Speaker. Hinh dang linh kién — 2cebik GalthIGEERED

qun.nn ——

L

x
xuat  hién, trong khung = pa “
Libraries nhip chon thu vién |$F'E'3k3’|
. 8 . Cancel |
Discrete trong khung ndm bén = Part List
R . . . SMARZ-150C-SPST A5 ;I &dd Library... |
trén khung Libraries, dung SMRRZ2-150F-SPSTASHM
SMRR3150-5PDT A5H Bemove Libramy |
chudt kéo thanh truot Ién SOURCE CURRENT
i , . SOURCE WOLTAGE Part Search... |
xuong dé tim va nhap chon  [SPARKGAP
Help |

loa xuat hién ngay trong ctra s6

_ . Libraries: — Graphic
Preview nam bén phai AMNALOG_P = Normal LY
) ) COMMECTOR ~
Libraries. Design Cache Corrvat
A I . GATE ~ Packagi
Nhap OK dé dong hop OF&MP Pa-:t agmgpk. 1
hoa TRAMSISTOR =i
oait. #TaL Pt I "I <Walue=
Sau khi tr& v& man hinh Type: Homageneaus

thiét ké. Luc nay hinh dang ctia
linh kién loa s& xuat hién trén dau con tro chudt, di chuyén chudt dén vi tri can dat trén man hinh va nhap
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chudt dé dinh vi. Nhap phai chudt va chon 1énh End mode tu menu x6 xudng dé thoat khoi cong cu Place
Part (nhip phim esc trén ban phim dé két thuc viéc dit linh kién).

Bay gio tién hanh 13y cac bo do két ndi ngo ra (dau do) va ngd cung cap ngudn DC cho mach ciing nhu
cac cong. Nhap chon Place Part trén thanh cong cu.

Hop thoai Place Part xut hién, trong khung Libraries nhip chon thu vién connector trong khung

nam bén trén khung Libraries, ding chudt kéo thanh trugt 1én xudng dé tim va nhap chon CON2. Hinh

dang bo két ndi s& xuat hién ngay trong cira s6 Preview nim bén phai Libraries.

Nhap OK dé dong hop thoai .

x
Part; 0K |
||:|:|Nz1

_ Cancel |
Fart Lizt:
COMTEA - Add Library...
COM1BAP =
COM1EE Bemowe Library |
COMTBEC
COMT7 Part Search... |
COMTE
COMTEA
COM19
P . Help |
Libraries: — Graphic
CONNECTOR & Nomal J7
Dezign Cache I -
DISCRETE EGTiVET 1
OPAMP 7
—Packaging———
Partz per Pka: 1
Fart: | vI “Walue=
Type: Homogeneous

Pua tro chudt dén cac vi tri tréng trén ban thiét ké va 1an luot nhap trai chudt 2 1an dé dat 2 bo két nbi.

Cudi cung nhip vao biéu twong mass dé két ndi cac chan linh kién co chung mass. Nhip chon Place
Ground trén thanh cong cu.

Hop thoai Place Ground xuét hién, trong khung Libraries nhip chon thu vién Capsym va trong

khung nam bén trén khung Libraries, ding chudt kéo thanh truot 1én xudng dé tim va nhip chon Gnd-
Power. Nhap OK dé dong hop thoai.
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Place Ground |

Symbol:
GND_POWER

0K

Cancel

GND - /_\
GND_EARTH Add Library...

GHND FIELD SIGNAL

-1
[

GND POWER Bemove Library
GND_SIGNAL Ll

T Help
Libraries:

Design Cache .
MISCPOWER Name:

SO0URCE GND_POWER

Pua

tréd chuot
dén biéu tuong Mass trén dau dén cac vi tri tréng trén bang thiét ké va nhép trai chudt dé dinh vi. Nhin phim

Esc trén ban phim dé két thic.

Budc tiép theo viée lay va dat linh kién 1a di chuyén va sip xép céc linh kién cho thich hop véi so dd
nguyén ly. Nhép chon vao linh kién mudn di chuyén, linh kién dugc chon s€ dugc dong khung. Gilr chudt va
di Chuyén dén vi tri thich hop trén ban vé 10i nha chudt dé dinh vi linh kién. Nhép chudt vao chd tréng khong
c6 linh kién dé bo chon linh kién vira di Chuyén. Lap lai cac budc trén dé di chuyén cac linh kién khac dén vi

tri thich hop trén bang thiét ké.

Trong qué trinh di chuyén linh kién, néu hudng cua linh kién khong nam dung thi ta c6 thé xoay linh
kién sang hudng khac phu hop bang cach nhip phai chudt va chon 1énh rotate tir menu x6 xudng hay nhan
phim R trén ban phim (véi diéu kién 1 ta da nhap nhon linh kién ) mdi lan ta str dung Iénh trén thi linh kién

sé xoay 1 goc 90°.

Mirrar Horizonkally
Mlirrar Yerkically
Rokate

Edit Propetties. ..
Edit Part
View Database Part  Chrl+Dr

Ngodi ra ta ciing c6 thé 1at 1 linh kién ddi ximg theo chiéu ngang hay chiéu doc bang cach nhap chudt

dé chon no, nhip phai chudt va chon 1énh Mirror Horizontally hay Mirror Vertically tir Menu x6 xudng.
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Mirrar Horizonkally Mirrar Horizonkally

Mlirrar Yerkically Mirrar Yerkically

Raokate Rakate

Edit Propetties. .. Edit Propetties. ..

Edit Part Edit Part

Yiew Database Part  Ckrl+D Wiew Database Part Ckrl+D
Link Database Part  Chrl+L Link Database Part  Chrl+L

Hinh sau ddy minh hoa cho viéc quay dbi dién linh kién tuong tng theo chidu ngang va chiéu doc, khi

sap xe€p linh kién xong s€ ¢ vi tri cac linh kién trén bang thiét ké sau:

B | | |
m |1R1nn1 1R1001
1R1|ZIIZI1 |

- | 3

|

—

Budc ké tiép tién hanh ndi day giita cac linh kién. Nhap chon biéu twong place wire trén bang cong cu

v€& hay chon Place Wire.

- |
% o L[| L]+] A

FHE | GHO =
i n L I‘:.‘K
Ll EF‘Iace wire

~ ¥ [Olo[o] A

Sau khi chon 1énh, con tré chudt sé thay do6i thanh hinh chit thap (+). Pua con tré dén chan linh kién
mudn ndi diy va nhip chudt dé bat dau vé.

Di chuyén con tro chudt dén chan linh kién thir 2 va nhip dtp dé két thic diém cudi day ndi, 1 duong
day ndi s& duoc v&. Trong qua trinh di chuyén chudt dén chan linh kién tha 2, khi mudn d6i hudng day ndi

hay nhip chudt dé tao goc va di chuyén chudt sang hudng khac. Hinh sau minh hoa viéc ndi day da hoan tat.
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Jz
Rl g i
R2 2
R
1111 COM2
ik +  Uia
QZP10MEG
% = uiD
3 [nh| L3
12
b 11 AP NP 411
13 Rd. R4
R R - 1R1001
j— | —_— €4
CAP NP - MO 11 SPEAKER
CEF[HP m
nc -
=
— E=: = & 4011
CAP NF.;"-\-\. CAPACITOR AR CAP MP
~ B " 3
= LB RS
il = wl o
) 4 1
'( £ I
CAP MP
-~ 4011 b=
[]
I
I~ CAR NP
fib|

Sau khi ndi day, can phai chinh stra mét s6 chi tiét mach lai cho thich hop khi ra thuc hién tao mach in.

Dau tién, hiy thyuc hién viéc dua cac cong NAND vao cing 1 I1C 4011 boi vé IC 4011 tich hop bén
trong n6 4 cong NAND nén c6 thé dua cac cong vao trong cung 1 1C 4011. Nhip dup vao cong NAND thir
nhat hay nhap chon cong NAND, nhap phai chudt va chon 1énh Edit Properties tir Menu x6 xuéng.

Cira sO Properties xuat hién. T cira sd nay, trong cot Referrence, nhép chudt dé sira thanh U1, trong
cot Designator nhip vao mili tén hudng xudng va chon chit A. Nhap chon biéu twong Close phia trén goc

phéai man hinh dé dong cura so6.

18]
E File Edit View Place Macro Accessoties Ophions ‘Window  Help 18|
Ll=a| 2| 38| 2| o Rles)@] vzl ms]E o 5l 8l
‘ Mew Eolumn...l Apply | Displa_l,l...l Delete F'ropertyl Filker bw: |< Current properties > ﬂ Help |
Designator| Graphic |ID Impleme | Imple |Im [Ham|Part Reference{ PCB Fo | Power Pin Primitive Reference 1=
1 f& j 4001 _3.N§ =niE JE55 LH & r DEFALLT L1

Tiép
theo nhip dap vao cong NAND thir hai, ctra s6 Properties xuat hién. Tir ctra s6 nay, trong cot Referrence,
nhap chudt dé stra thanh U1, trong cot Designator nhap vao mii tén hudng xudng va chon chit B. Nhap

chon biéu twong close phia trén goc phai man hinh dé dong cira s6.

¥¥| Orcad Capture - [Property Editor] — |ﬁ| |1|
File Edit Wiew Flace Macro Accessories Options Window Help _|5|1|
||| 2| &R 2= e e (e SR e 0 e O e e T 3”
‘ Mew Caolumn.... I Apply I Display...l Delete Property | Filter by: |< Current properties > j Help |
T‘ . l Designator| Graphic |II] Impleme | Imple |Im |Ham(Part Reference PCE Fo | Power Pin Primitive Reference 1= 45
a 1 || & j 4001_3.N§ =na M35 LA - DEFALLT L1
B

—
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Tiép theo nhap dup vao cong NAND thir ba, cira sd Properties xuat hién. Tur ctra s6 nay, trong cot
Referrence, nhap chudt dé sira thanh U1, trong cot Designator nhip vao miii tén huéng xudng va chon chit

C. Nhap chon biéu twong close phia trén goc phai man hinh dé déng cira sb.

¥%¥|Orcad Capture - [Property Editor] =]
@ File Edit Wiew Place Macro Accessories Options  Window Help =l
ol d] 2| &8 < s g I [ ey i i e o e = W i”
| Mew Colum... I Apply | Display...l Delete Property | Filter bu: |< Current properties > j Help I
De=ignator| Graphic |II] Impleme | Imple |Im (Ham|Part Reference| PCE Fo | Power Pin Primitive Reference 1=
1 Q& j 4001 _3.N§ =N S35 LA I DEFALLT L1

Tiép theo nhip dup vao cong NAND thir tu, cira s6 Properties xuat hién. Tl cira s6 ndy, trong cot
Referrence, nhép chudt dé sira thanh U1, trong cot Designator nhép vao mii tén hudng Xuéng va chon chir

D. Nhap chon biéu twong close phia trén goc phai man hinh dé dong cira s6.

Tré vé man hinh thiét ké hiy quan sat: lac ndy cac cong di thay d6i thir tu chan cho phu hop véi s6

chan trong IC 4011.

ST
Pl File Edit Wiew Place Macro Accessories Options Window Help =8|
D|s|d] 2] $[=e| 2|z e i S [ e [ T i el = T g”
‘IWI Apply | Display..| Delete Property | Fiter by: [ Cunent propetties » =] _Hek |

Designator| Graphic [ID] Impleme | Imple [Im [Ham|Part Reference] PCB Fo| Power Pin Primitive Reference =

1

4001_3.M <n|:f: 038 mc r DEFALLT 0}

o mc

14

4011
Ké tiép hay stra d6i cac gia tri cho = }3_9 i }Lg

cac linh kién bang cach nhap dup chudt vao

chubi gia tri di theo linh kién. Hop thoai . -

Display Properties xuat hién. Trong khung

Value nhap vao cac gia tri va nhap OK.

Tuong tu cho céc linh kién khac. * U1e | WD
E—ﬁ gi
4 i
E—E gi
~ 4011 ~ 4011
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Display Properties

Mame: ¥Yalue

Value: Iﬁ

—Font

Arial ¥ [default]

Change... | Use Defaultl
- Display Format
—Color
" Do Mot Display I—_,
* Yalue Only -
T Name and Yalue .
—Rotation
" Name Only = 0l 1801
" Both if Yalue Exists am 270
0K Cancel Help

D061 vai cac cong ching ta con 1 chinh stra quan trong, d6 1a hién thi cac chan nguon hoat dong cta

ching ma trong Capture theo mic dinh ching s& an. Lan luot chinh sira timg cot 1, nhip chudt chon cong

sau d6 nhap phai chudt, chon 1énh Edit Part tir menu x6 xudng.

Mirrar Horizonkally:

Mlirrar Yerkically

Raokate

Edit Properties. ..

Yiew Database Part Ckrl4+D
Link Database Park  Ckrl4-L

Hop thoai Pin Properties xuat hién, trong khung Shape nhap vao miii tén hudng xudng va chon

Line. Nhap chudt chon hop kiém tra Pin Visble. Nhip OK dé tro vé cira s6 stra linh kién

Tai liéu hoc tap va tham khao mon hoc orcad
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14
-
=~
=

|

|

|

|
110

Pin Properties x|

Shape:
Ok
ILine j | I
Humber: Type: Cancel |
4 IF"':""“'Er j I1zer Properties. .. |
Width———— Help |
£+ Scalar -
¥ Pin isible
) Bz

Ldc nay cong NAND trong cira so da xuat hién chan nguén VSS va VDD. Nhap chudt vao niit close

cua ctra sO dé dong lai:

Hop thoai Save Part instance xut hién. Nhip nut Update Current dé chi thay d6i dbi véi Project

hién hanh.

Save Part Instance 5'

YWiould you like bo update anly the part instance being currently edited, or all
part ingtances in the design?

IIpdate All Dizcard Cancel Help

Tiép tuc 1ap lai cac budc trén dé hién thi chan nguén cua cac céng con lai. Sau khi da hoan thanh viéc
hién thi cac chan ngudn, hiy nhip chon biéu tuong Place Wire trén bang cong cu ndi diy cac chan ngudn

nay dé hoan tit so do nguyén ly.
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[x =7 [m[2]+]

Place wire

|F'|-E|n:e Macro  Accessories  Options

Patk... Shift+P
Database Part Shift+Z
Wiire Shift -+t
i Bus Shift+E
Jz
Rl R . ) 1
; i
R
IDI CONE
I +  Uia
QZP10MEG Cl
1 =+

}3 o L5
4011

~ 1R1001 Di
SPEAKER
CEP|HP 1
G =
i =)
—_— 5 ¥ e —_— a 4011
CAP M- CAPACITOR WiR CAP NP
o 14 7
* 1B R3
5 C3 " p o
I| 4 |
i I
CAP NP
~ 3011 =
1
I
-7 CAP NP

il

Sau khi tao so d6 nguyén Iy hiy nhép vao biéu twong Save Document trén thanh céng cu nam bén
dudi cac trinh don dé luu lai. Hay chon 1énh File > Save trén Menu.

ol=d| & 4=
IT :D-lSave dncument}-l

Mot théng bao cta capture hoi ta ¢ mudn luu lai tit ca hay khong. Nhap OK dé chap thuan.
x

Data has changed in khis schematic,
Changes across ALL pages of schematic SCHEMATIC] will be saved,

Would you like to save ALL pages?

QK |

Tiép theo 14 phai tao tap tin netlist c6 phan mo rong *. MNL dé lién két voi chuong trinh layout. Chon

biéu tugng Restore ¢ goc trén bén phai cua bang thiét ké. Cha y : dimg 1am vé6i biéu tuong tuwong ty cia
chuong trinh Capture
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== %]
=181 %

t| [Festors Down|

————

Kich hoat cira s6 project va nhip chon trang so dd. Trude khi tao netlist can phai kiém tra 15i cta so

dd nguyén 1y vé day nbi...

IE?«I‘C%IQ«I ' k21 kv o el Y
Design rules check,

£ File 'Ei, Hierarch_l,ll

=3 Design Resources
E| Jmach tich phan,dsn
El 1 SCHEMATICL

) -

: Iil Design Cache
| Library

...... D Outputs

...... 1 Referenced Projects

nhép chon biéu twong Design Rules Check trén thanh cong cu.

Hop thoai Design Rules Check xuét hién va nhip OK dé chuong trinh bat dau tu dong kiém tra.

Design Rules Check

| ERC Matrix|

Mode

i Use occurences

—Scope

{* Check entire design

" Check selection i+ Use instances [Prefered)

—Action

{* Check desian ez
" Delete existing DRC markers

—Report
[~ Create DRC markers for wamings

[~ Check hierarchical port connections ¥ Check unconnected nets

[ Check off-page connectar connections

v Fieport jdentical part references

v Eeport invalid packaging

[ Check SDT compatibility

[ Repart off-grid ohjects

[ Repart al net names

[ Repaort higrarchical ports and off-page connectors
[ Wiew Output
ID:\LE BaAO KHANHYGIAD TRIMH ORCADYHINHNORCAD® Browse. |

Report File:

x|

o |

Cancel |

Help
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Néu chuong trinh khong c6 thong béo gi, tirc 1a so d6 mach khong c6 16i gi. Néu co 13i thi chuong

trinh s& hién 1én 1 thong bao cac 16i va vi tri 16i dé dé dang tré lai so d6 mach dé sira lai

Sau khi d3 kiém tra 13i, nhép chon biéu tuong Create Netlist dé tao tap tin Netlist.

w?| 1% |z =] v B

8 MACH TIC[EECETEA Y ]
FCE

3 File | %5, Hieraru:h_l,ll

=~ £3 Design Resources

|':"| Amach tich phan.dsn

. -E1 SCHEMATIC

B e

£ Design Cache

...... T Library
=-E0 outputs
- Amach tich phan.drc
...... £ Referenced Projects
1| | »

Hop thoai Create Netlist xuat hién.

Create Metlist

x|
N | other |
— PCE Footprint
Combined property string:
I{F'I:E Footprint}
— Options
[~ BunECO to Layout
% User Properties are in inches
" User Properties are in milimeters
Metlizt File:
|D:\LE BaAQ KHAMHAGIAD TRINH ORCADSHINHNORCADYMACH TICH PHA Browse. . |
Chon 0] 4 I Cancel | Help |

nhan Layout trong khung Netlist File chuong trinh s& ty dong mic dinh tao tap tin Netlist giéng véi tén tap
tin Project va luu trong ctng 1 thu muc. Nhap OK.
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Mot thong bao cua chuong trinh rang tip tin Project s& duoc luu dé tap tin Netlist. Nhip Ok dé tiép

tuc

Nhép vao biéu twong chuwong trinh ¢ trén goc trai man hinh va chon 1énh Close dé thoat khoi chwong

trinh Orcad Capture

Orcad Capture ﬂ 5 Restore
[Miawve
Design O:ILE BAC KHAMHVGIAOD TRINH ORCAD\HINHWORCADYMACH TICH PHAR, DSM will Size
be saved prior to netlisking.

= Minimize

Cancel | O Maximize

II. TAO
MACH IN TU SO PO NGUYEN LY BANG CHUONG TRINH LAYOUT:

AlE+F4

Khoi dong chuong trinh Orcad layout bang cach tir man hinh desktop cua windows chon start >

programs > orcad release 9.2 > layout plus.

Microsoft Word
@ Morton Ankivirus r

@ Bkava00z

Programs

Documents L4
Settings L4

Search L4

2000 Professional
l, Q@& EL

Help

Run...

L+
I_Start| B F-B F= e

Shut Dawr, ..

J @untltled Paink I

hinh tréng tién layout xuét hién véi céc trinh don hd trg cho viée tao va quan ly cac tap tin mach in.

¥ Orcad Layout =10l x|

Eile Wiew Tools Help

D[] 2|

For Help, press F1 PN ,}
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Ttr trong man hinh tién layout nay nhép chon biéu trgng Open new board hay File > New.

#|Orcad Layouk

File Wiew Tools Help

1=

Impoark
Expark

Exit

Open...

Recent File

=10l x|

Layaut Design

o m

Hop thoai Load Template File xuat hién. Bén trong hop thoai nay 14 danh sach céc tip tin ban mach

v6i cac kich thudce mau, mic dinh chuwong trinh 13 tap tin DEAULT.TCH, nhép chudt vao Open dé tiép tuc

Lok, in: I i) Data

iy

@
C

| e

My Documents

Load Template File
= = ® kB

2%

8] DM_CP 144, TFL
=] DM _CP160.TPL
] DM_CP200.TPL
] DM_LP128. TPL
] DM_LP136. TPL
=] DM_LP144, TPL
] DM_LP160.TRL
] DM_LP200, TPL
] DMBEZYNS, TPL
] DMaB3YST, TPL

=] DMaE3YSY . TPL

8] DMBESYNG, TPL
] DMBBSYST, TPL
] DMBBSYSY . TPL
8] DMBEXYNG, TPL
] DMBBXYST. TRL
] DMaBRYSY, TPL
] EC3LX100,TRL
] EC3U160.TPL
& EC3LEz20.TPL
] EC3U%280, TPL

] EC3LIX340, TPL

#| _DEFALLT.TCH (] B.TRL
&) 1BET_ANY.TCH  [a8] BC.TRL
#|ZBET_SMT.TCH  |a8] <. TRL
#]ZBET_THR.TCH  |a8] CadStar.tch
] 386L18, TCH ] CCLTRL
#]3BET_ANY.TCH  [38] CERAMIC, TCH
] AH,TPL =] 0, TRL
] AHC.TPL 8] Dz TPL
S EYEREY
=] Av1,TRL ] DM_CP128, TPL
] Ay, TRL =] DM _CP136.TPL
1] |
File name: |DEFALLT
Filez af type: I Template [*.tpl;* tzh)

Hop thoai Load Netlist Source xuat hién. Bén trong hp thoai niy hay chon tap tin Mach Do Kim loai

duoc tao ra -
Load Metlist Source

* MNL

tr  chuong

trinh ve

mach

nguyén Iy e
Capture. [O
Chon xong 5@\
nhap Open. w

Tai liéu hoc tdp v

by Documents

Look jr: |-a bai 2

File name:

Filez af type:

2=

x| & ® ek E-

IM.-’-‘-.EH Do TIM Kl LOAI

[ Metist [+ rori)

j Open
=

Cancel

It
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Hop thoai Save File as xuat hién yéu cau hiy nhap dudng dan tén (trong muc File Name) va thu muc

dé Iuu ban mach sip dugc tao ra. Nhap nat Save dé tiép tuc

Sa\-'ejn:la bai 2 j L EF Eq-
BACKUP1 PLACE1 SWEEPZ

BACKLPZ PLACEZ SWEEP3

BACKUPS PLACES SWEEP4

BACKLP4 PLACE4 SWEEPS

BACKUPS PLACES

MACH DO TIM KIM LOAL | B] SwEEP1

1| | |
File narne: FACH DD Tlk KIR LOA) Save I
Save as lupe: I Board [*.max) j Cancel |

Cira s6 Automatic ECO Utility xuét hién, bén trong n6 c6 hop thoai Link Footprint To Component
xuat hién thong bao chuong trinh khong thé tim thdy chan cam cho linh kién U1 ¢6 tén linh kién 1a 1C 4011
nén ta can phai chon chan cho IC 4011. Hay nhip chudt vao nat link existing footprint to component...

Pé tién hanh chon.

Hop thoai Footprint for IC 4011 xuét hién cho phép chon chan cam cho linh kién 1C 4011. Trong
khung Libraries cia hop thoai chon thu vién chan cim Dip100b va trong khung footprints chon chan cim
mang tén Dip100b/14/W.300/L.800, hinh dang ctia chan cim xuat hién trong ctra s6 & bén phai. Nhip ok dé

chap nhan .
Ch0 y: tit ca cac chan cim linh kién dugc chon, chuong trinh luu lai va s& ap dung cho cac linh kién
tuong tu trong cac ban mach thiét ké hién hanh va sau nay.

Sau khi nhép OK, tién ich Eco s€ tiép tuc tu dong tim cac chan cac chan cam cho céc linh kién khac c6

trong so d6 mach. Néu khong tim thdy thi chwong trinh s& xuat hién thong bao 1a khong thé thiy va ta can
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phai tu tim. O day chuong trinh khéng tim thdy chan cam cho loa va b dao dong 1a JUMPER100 trong thu

vién Jumper.

Ctra s6 Automatic ECO Utility thi hanh xong thi trén man hinh cta chwong trinh xuat hién toan b

hinh dang cac linh kién va cac day ndi gitra cac chan linh kién.

Ké tiép 1a sap xép cac linh kién dat 1én ban mach sao cho thich hop, dau tién ta co thé xo04 cac cha

thich di theo linh kién béng cach chon biéu tugng Text Tool trén thanh cong cu.

Q[T SET]a]o
] [T Toelext ToolT
Di chuyén tré chudt dén cac vian ban va nhip chudt dé chon nd sau d6 nhin phim Delete trén ban

phim dé xo4 no.
bé sép Xép cac loai linh kién, nhép chon biéu tuong Component Tool trén thanh cong cu.

EIQIEIQ_I#H @|ET |2 = =]

I lE @Impunﬂnt Tool
Pua con tré chudt dén linh kién can sap xép, nhap chudt dé chon no, di chuyén chudt dén vi tri mudn

dat va nhap chudt dé dinh vi. Trong qua trinh di chuyén, ta c6 thé nhin phim R trén ban phim dé xoay céac

linh kién qua huéng khac nham téi wu hoa viéc dit cac linh kién .

1H1IIIIII1 1H1I:II:I1
1Ft1I:IIII1

Budc tiép theo 1a chon 16p dé tao mach in. Do mach nay tuong ddi don gian nén co thé dinh rd 1a chi

r

tao 1 16p. Nhap chon biéu tuong View Spreadsheet trén thanh cong cu.

Sau d6 chon 1énh Strategy > Route tir Menu x6 xudng.

Cira s6 Route Layer xuat hién ‘ﬁ ®| 2| o] @l alt
View Spreadsheet I Z1

Route Sweep
S Route Pass
SRS Route Layer
Layers Route Spacing
Padstacks
A T S ‘e _ Place Pass a2 I
Trong cot Enabled cua ctra s6 nay, gitr ph Frnkrrinks o — udt dé chon tat ca cac 16p

khong muén tao trong mach in, cac 16p duogc chon s€ d6i thanh mau den. Sau do6 nhép phai chudt va chon

1énh Properties (hay nhn phim tit Ctrl + E ). Hop thoai Edit Layer Strategy xuét hién. Nhap chudt vao
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hop kiém tra Routing Enabled bo dé tuy chon nay. Sau d6 nhip Ok dé dong hop thoai Edit Layer

Strategy.
—loix|
-]
Sweep/Layer Name Enabled Cost Direction Between
BOTTOM [ Ho ] 50 49 Vert. 0
INNER1 T 50 49 Vert. 0
INNERZ | HNo | 50 51 Horz. 0
5 Next 3
TOP Yes 50 49 Vert. 0
BOTTOM [ Mo ] 50 51 Horz. 0
INNER1 | Mo | 50 51 Horz. 0
INNERZ | HNo | 50 49 Vert. 0
b Special Options
TOP Yes 50 51 Horz. 0
BOTTOM [ Mo ] 50 49 Vert, 0
; INNER1 | HNo | 50 49 Vert. 0
Ldc INNERZ I Ne | 50 51 Horz. 0

nay cta so
thong s6 Route Layer céac 16p cua cot Enabled ma da chon s& doi tir Yes thanh No. Nhap chudt vao biéu

tugng Close phia trén goc phai hop thoai dé dong cira.

Tién hanh dinh 16 d6 rong cua duong mach in bang cach nhép chon biéu tugng View Spreadsheet va
chon 1énh Nets tir Menu x0 Xuéng.

Hop thoai Nets xuat hién, trong c6t Width hiy nhip chon toan bd cot ndy va nhip phai chudt. Hay
chon 1énh Properties tir Menu x6 xudng.

Hop thoai Edit Net xuét hién. Trong hop thoai Edit Net nhdp cac gia tri vao cac khung Min Width,
Conn Width, Max Width tuong tng 1a 10, 10, 10.

Nhép xong nhap Ok dé dong hop thoai. Luc niy cac dong ctia cot Width trong cira s6 Nets xuét hién

cac con sO vura nhap.

=
Net Width Houting
Name Color Min Con Max Enabled | Share | Weight
GND Yes Yes 50
NO1180 Yes Yes 50
NO1902 Yes Yes 50
NO2294 Yes Yes 50
NOZ500 Yes Yes 50
NO3168 Yes Yes 50 —
NO3367 Yes Yes 50
NO3814 Yes Yes 50
NO4015 Yes Yes 50
NO4380 Yes Yes 50
N04920 Yes Yes 50
1| | o Tiep

tuc hay v€ khung vién cho bang mach nham gidi han kich thudc ctia bang mach in, nhép chon biéu tuong

Obstacle Tool trén thanh cong cu.
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|_Dhstat:le Tuul—|

Dua con tré chudt dén vi tri goc trén bén trai ciia khung mudn v&, nhdp chudt dé bat dau v&. Di chuyén
tré chudt sang bén phai dé v& canh thir nhat. Dén goc thtr hai, nhap chudt d&é chon hudng va di chuyén chudt
xudng dudi dé vé& canh thir hai. Tiép tuc cong viée trén cho dén khi gap goc két thiic, nhap chuot dé khép kin

va nhép phai chudt chon 1énh End Command tir Menu x6 xubng.

Khung da dugc v€ bao quanh ban mach.

r

Bay

gio cho chuong trinh ti dong chay dé tao mach in. Nhap chon Menu Auto > Autoroute > Board

Mot thong bao cho biét viéc chay mach in da hoan thanh. Nhép OK dé tiép tuc.

Layout Plus x|

@ &l sweeps completed (or disabled)

Trén man hinh xuit hién ban mach in di duoc thiét ké hoan tit va ta co thé nhép chon biéu tuong
Zoom In sau d6 nhap chudt vao ban mach dé phong to.

Tuy nhién hdy quan sat mach in vira tao thanh d& dang nhéan ra rang van con cic day nbi mach chua
duoc ty dong tao mach in.

Ghi Chu: do qua trinh sép xép cac linh kién trén ban vé& chua duge tdi vu hay c6 thé mach phuec tap
nén néu chay 1 16p thi mach in khong hoan toan tao dugc. Néu trong qua trinh thuc hién bai tap nay, voi 1

16p mach in dugc tao hoan toan thi khong can phai thuc hién cac budc sau.
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Dé khic phuc dau tién ta hiy xoa bo cac dudng mach in dé tra vé voi cac dudng ndi ban dau Auto >

Unroute > Board

|,|:|.|_||;.;. Window Help

Refresh 3
Place 3
nplace

Fanouk g

Sukoroute g
DRC Route Box
=i
Cornponent

Design Rule Check. ..
Remove Yiolations 3

learnin Miecinn

Ngay lap tirc chuong trinh s€ x04 cac duong mach in trén bang va tra vé cac duong ndi mach ban dau.

Nhép chon biéu turgng View Spreadsheet trén thanh coéng cu
Sau d6 chon 1énh Strategy > Route tir Menu x6 xudng.

Cira s Route Layer xuat hién

1ol x]
=
SweepfLayer Name Enabled Cost Direction Between
BOTTOM 50 49 Vert. 0
INNER1 No 50 49 Vert. 0
INNER2 No 50 51 Horz. 0
5 Next 3
TOP Yes 50 49 Vert. 0
BOTTOM T — En E1 Horz, 0
INNERT No gEndcommand orz. 0
INNERZ No Iy ert. 0
6 Special Options
TOP YES 50 51 Horz. 0
BOTTOM 50 49 Vert. 0
INNER1 No 50 49 Vert. 0
INNERZ No 50 51 Horz. 0

Cira s6 thong s6 Route Layer xuét hién dé tao thém 1 16p mach in trong cot Enabled nhép chon cac

hang mang tén Bottom va nhap phai chudt va chon 1énh Properties tir Menu x4 xudng.

Hop thoai Edit Layer Strategy xuét hién. Nhip chudt vao hop kiém tra Routing Enabled bo dé tuy
chon nay. Sau d6 nhip OK dé déng hop thoai Edit Layer Strategy.

Tai liéu hoc tap va tham khao mon hoc orcad 58




Truong KTCN Hung Virong Khoa Dién T

IR
[
SweeplLayer Name Enabled Cost Direction Between
BOTTOM Yes 50 49 Vert. 0
INNER1 No 50 49 Vert. 0
INNER2 No 50 51 Horz. 0
5 Next 3
TOP Yes 50 49 Vert. 0
BOTTOM 50 51 Horz. 0
INNER1 No 50 51 Horz. 0
INNER2 No 50 49 Vert. 0
6 Special Options
TOP Yes 50 51 Horz. 1]
BOTTOM 50 49 Vert. 0
INNER1 No 50 49 Vert. 0
INNER2 No 50 51 Horz. 0 L

Luc nay cira so thong sb Route Layer cac 16p cta cot Enabled ma ta chon s& ddi tir No thanh Yes.

Nhép chudt vao biéu tuong Close phia trén goc phai hop thoai dé déng ctra.

Bay gio cho chuong trinh chay ty dong 1 1an nita dé tao ra mach in véi 2 16p: 16p trén va 16p dudi,

nhap chon Menu Auto > Autoroute >Board
Mot thong bao cho biét viéc chay mach in da hoan thanh. Nhép Ok dé tiép tuc.

Trén man hinh xuat hién bang mach in da duogc thiét ké hoan tat, ta c thé nhép chon biéu tuong Zoom

In sau d6 nhap chudt vao bang mach dé phong to.
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Mubn xem riéng tung dudng mach in bang cach chon View > Clear Screen hay nhan phim
Backspace trén ban phim dé xao toan b man hinh va sau d6 nhap phim so6 1 trén ban phim dé xem 16p TOP
(16p trén).

Va phim s6 2 dé xem 16p BOTTOM (16p duéi).

Dé tré vé tinh trang hién thi toan bd, chon Menu View > Design. Bé két thuc, hay nhép chon biéu
tuong Save trén thanh cong cu bén dudi trinh don dé luu lai toan bod bang mach in vura tao hay vao Menu

File > Save. = Zidmimn<| 84| E| E|
% Y0

Eile Edit “ew Tool Options

Mew, ., Chrl+Hr
Qpen... ChrlHC
Load...

Save As...
Backup
Close
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Bai 4: MACH DAO PONG DUNG IC 4011

I. DUNG CHUONG TRiNH ORCAD CAPTURE PE VE MACH NGUYEN LY:
Khoi dong chuong trinh Orcad bang cach: tir man hinh Desktop ciia Windows chon 1énh Start >

Programs > Orcad Release 9.2 > Capture Cis.

. Microsaft YWord
7 Bkavz002 @ Morkan Artivirus

E Crcad Family

Programs

Documents *
Settings L

Search L4

2000 Professional
RS =N

Help

Run...

Shut Do, .
Tren |dRstart || ] & @B B 7

man hinh xuét hién biéu trong Orcad

| S urtitled - Paink |

Cira s6 man hinh tréng cua chuong trinh Capture xuat hién véi cac trinh don hd trg cho viée tao méi

va quan ly cac Project (du an).

U% orcad Capture - [Session Log] - | Ellﬂ

[} Flle wiew Edit Options ‘Window Help 12| x|
Dz|d| 8| &= 202 ] ERE s
N T T T

Tir ctra s6 man hinh tring nay, nhip chon biéu tuong Create Document trén thanh cong cu hay chon

File > New > Project dé tao mot Project moi.

&% Orcad Capture - [Session Log] - |D|EI
D File “ew Edit Options Window Help - |5!|£|

- I W — ele

— Qpen Design

Librar Y
Save Chrl4+5 v 4 d

o i YHOL File —
|_ AVE A Test File —I
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Hop thoai New Project xuét hién. Tur trong hdp thoai ndy, & muc Create a New Project Using nhap
chon Schematic. Trong muc Name nhap tén Project muén tao, trong muyc Location chon nat Browse dé

chon thu muc muén chira tap tin Project. Chon xong, nhip chuét vao nat OK.

x
]

ame ok |
IM.-’-‘-.EH TICH PHAM Cancel |
— Create a Mew Project Using Help |

£

% ™ fnalog or Mized &0

— Tip far Mew Lzers
E " PC Board Wizard Schematic Wizard is the

faztest way to create blank
schematic project.

y.,.\[gp ™) Frogrammable Lo WWizand
¢ |

i+ Schematic

Location

IG:"-.THLIE HaMH ORCAD Browse. .. |

Sau khi nhép

vao OK lép tirc man
hinh thiét ké thiét ké cua Capture xuét hién véi cac trinh don, thanh cong cu dinh dang va bang cong cu v&
va thanh cong cu thiét ké nam bén dudi cac trinh don.

Cong viéc dau tién dé vé so d6 nguyén 1y 1a phai ldy céac linh kién dua 1én bang thiét ké trén man hinh.
Quan sat so d0 ta thay: 2 tu dién khong phén cuc, 8 dién trd, 1 transistor pnp, 4 cong nor, 1 ngd vao cung cip

dc, 1 ngd ra tin hi¢u va bi€u tuong mass.

Trude hét 1y 4 cong Nor, Nhap chudt vao biéu tuong Place Part trén thanh cong cu dé 1ay linh kién
hay Place > Part hodc nhan t6 hgp phim Shift + P.

B Rk A Ra R e =
Fal [ .

_FlﬁF'Iacepe:rtIJ s R (] S -"'%‘I

Hop thoai Place Part xuit hién, trong khung Libraries nhip chon thu vién Gate trong khung Part ¢

trén, dung chudt kéo thanh truot 1én xuéng dé tim va nhép chon 4011. Hinh dang linh kién tu dién Xuét

hién ngay trong cira sé Preview nam bén phai Libraries.

Nhép OK dé dong hop thoai.
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x
4001
Cancel |
Fart Lizt:
14783 “ Add Libram... |
14584 :||
1458450 Remove Library |
4000
4000/50 Part Search... |
4001
4001 /FP
400150
4002
AN AFE | Help |
Libraries: ~Graphic——— [ |C!\PROGRAM FILESIORC)
ANALOG_P e
CONNECTOR = Nermal . .
Design Cache Corvvert -
DISCRETE : 3
GATE — Packaging———— z
OPARP :
TRANSISTOR Partz per Pka: 4 . I
Part: I,-'l'-. vI
Type: Homogeneous

Chu y: néu trong khung Libraries khong c6 thu vién chira linh kién ma ta can thi hiy nhdp nat Add

Libraries dé thém thu vién. Vi du trong Libraries khdng c6 tén Gate trong khung Libraries, hiy nhap

chon nut Add Library.

Look in: I [ Librany ﬂ L] |‘_"‘f€ B
[ 1ec [T ATOD %] DRAM =
|1 Teeelibs @ BusDriver Transceiver @ ElectroMechanical @
1 oldiibs @ capsym @ FIFO @
|1 PSpice Connector @ Filker @
@ Amplifier @ Counter @ FPGA @
@ Arithrnetic @ Discrete . @
1 I I Type: OrCAD Capture Co

. Sizer G501 KB
File 