Trudng KTCN Hing Vuong Khoa Pién TU

Bai 1: GIOI THIEU TONG QUAN VE ORCAD

I. GIOI THIEU:

Orcad 1a mOt chuong trinh Ung dung ddc biét dung cho vi€éc vé& mach nguyén 1y, mach in va mo

phOng chinh x4c mach dién.
IL. TIM HIEU CAC GIAO DIEN CUA CAPTURE CIS:

Sau khi di vao dugc viing 1am viéc cla Capture CIS, chon muc File r0i chon muc New

hay Open, ta s& thay hi€n ra clta sG Menu nhU hinh sau: O ddy ban nén chon:
Project m& cUra sG lién thong vGi cdc phan mém khéc.

Project... Design diing m3 trang vé& diing v& cic so d0 mach dién.

Design
Library
WHOL File
Texk File

Library dung m@ trang bién soan thu vién.
VHDL m& trang 1ap trinh dung cho viéc nap EPROM.
Text File dung m@ trang x( 1y viin ban.

Néu chi mudn vé so d6 mach di€n, ta chon muc Design, liic nay s€ thdy trang 1am
vi€c cUa Capture Cis. Trong trang vé cUa trinh capture cis, ban thdy c6 2 thanh céng cu

chinh. Chiing ta hdy tim hi€u tdc dung cUa céc tiéu hinh c6 trén cdc thanh cong cU nay.
1. Y nghia cdc tiéu hinh trén thanh Menu:
Trén thanh cdng cU nay chiing ta thdy c6 céc tiéu hinh sau :
ﬁl New : dung tao ra trang v& m&i

=
— Open : m§ lai céc trang vé& da cé trén dia

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

&

Print: cho in céc trang vé

i‘ Cut: cat phan di chon trén trang vé& cat vao Clipboard

Egy \ X
& Copy: chép phan da chon trén trang v€ cat vao Clipboard
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2| Paste: dan phan di c6 trong trong Clipboard tré vao trang vé

Undo: cho 13y 1ai thao tic (hay trang thdi) trudc d6

Redo: chon 1ai thao tac sau cung

LA "l Cache: céc linh ki€n hién c6 1Uu trong viing nhd tam

Zoom in: phéng 16n trang vé&.(hinh to ra nhu dua hinh 1ai gan)

| Zoom out: thu nho trang vé& (hinh nho 1ai nhu dua hinh ra xa)

Zoom Area: chi cho phéng to trong viing dugc chon

Zoom All: cho hi€n hét cdc thanh phan c6 trong trang vé

Annotate: ghi mi sO th(f tu trén cé4c linh lién

Back Annotate: tii ghi 1ai cic ma sO trén cac linh ki€n

Design Rule Check: m& chUrc niing ki€m tra 10i trén trang vé

Create neslist: cho tao tap tin trong d6 khai b4o c4c dac tinh cUa mach.

Cross Reference: tao ra cic thong bdo vé mach dién

—1 Bill of material: tao ra bang ké khai cdc linh kién trong mach dién.

Snap-to-Grid: tat, m§ tinh ning dinh hay khong dinh trén cic di€m 1uéi

Project Manager: trd v€ trang quan 1y cé4c tap tin cUa trang vé

®

Help Topics: cho g0i phan trg gitp

2. Y nghia cUa céc tiéu hinh trén thanh céng cu chinh:
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Trén thanh cong cU nay ching ta thdy c6 céc tiéu hinh sau:

I x . . A e
Select: vao mode chOn, nhap chuOQt trén céc linh kién de chon

[

Part: cho m& cUta sO d€ chon linh kién c6 trong cdc thu vién

|~

Wire: vio mode nOi mach, dat dudng n0i qua cic chan cla linh Kién

I
z

Net Alias: chon dat tén riéng cho ciac dudng nbi va cic b6 noi

Bus: dat tén trang v€ cic b6 nOi

e

Jumtion: xo04, dat cidc ddu ndi mach trén cic dudng ndi giao nhau

Bus Entry: dat cic duOng dan vio ra cic b6 ndi
Power: m& cUta sO d€ 1ay ky hi€éu nguOn nudi hay ky hiéu nGi Bat
|Ground: m& cUra s6 d€ 13y ky hi€u ngudn nudi hay ky hiéu n6i dat

= Hierarchial Block: dat khGi ch(t nhat thay cho mOt so d6 mach Pién

——" | Hierarchial Port: dat cic cang vao hay ra trén cic khOi ch(t nhat.
; Hierarchial Pin: dat c4ac chan trén cac khOi chU nhat.
Off-Page Connect: kyhi€u nGi mach bén ngoai trang vé.

271 No connect: xéc dinh céc chan linh kién bd trOng.

— 1 Line: dung v& hinh dang dudng thang .
i Polyline: diing vé& cdc hinh khép kin tao bGi nhi€u doan thang.
|g| Rectangle: dung v& hinh ch{t nhat hay hinh vudng.
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Ellipse: dung vé& céc hinh elip (tron dep) hay hinh tron

v [

Arc: dung vé€ hinh cdc cung tron

=

Text: ding nhdp vin ban hay thém phan chi thich vio trang vé.
III. THANH CONG CU LAYOUT PLUS:

Khdi dOng chuong trinh orcad bang cdch: tU man hinh desktop cUa windows chon 1énh Start >

Programs > Orcad Release 9.2 > Layout plus.

Man hinh tién layout xudt hién, sau khi nh@p chon File > New hay File > Open ta sé chuyén man

hinh Design d€ bat dau thi€t k€ mach in dua vao so d6 nguyén 1y cla mach.

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

/=il X|MIE| B215]0] ofW U |07 ) 214 3] 4]

1. Lénh NEW: Tao bang mach in m&i theo mau hay theo ¥ mudn. TU khung man hinh design, chon

1énh File > New.
2. Lénh OPEN:

Khi chon 1€nh nay, hOp thoai Open File xudt hién vGi danh sich céc tap tin mach in da dugc
thi€t k€.

Tim tdp tin cUa minh trong khung look in bang céch nh@p chudt 1én mii tn hudng xubng va chi

16 dudng dan thu muc chfa tap tin. Nhdp chon tén tap tin can ma.
Sau khi da chQn tap tin, nhap niit Open. Man hinh design xudt hi€én bdng mach in via goi.
3. Lénh SAVE, SAVE AS:
a. Save: Luu lai tap tin vUa thi€t k€ va ti€p tuc x( Iy n€u nhu da dugc 1uu trude dé.
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: V&i 1énh Library Manager, cho phép quan st, stfa dGi, tao mdi va
x0d b chan cam. TU ddy ciing ¢ th€ tao thém thu vién d€ chlra cic bd chan linh kién mdi theo y

muOn.
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5. Lénh DELETE: Tuong tu 1énh Cut cUa cdc chuOng trinh khéc trong Windows. Lénh delete dung
dé€ xo4 dbi tuong tai vi tri cii va sau d6 dung 1énh Paste d€ dan 1ai G vi tri khdc trén cling bang mach

hay hay 1a mOt bang mach khéc.
6. Lénh FIND/ GOTO:

Tim vi trf cUa d6i tugng theo tén hay tao d. Ngoai ra, c6 th€ dung 1&nh nay d€ dat doi tugng &
toa d0 xac dinh trong bang mach. TU bdng mach dang thi€t k&, chon Edit. HOp thoai Find coordinate

or reference designator xudt hién.

Trong khung Item name: d€ tim linh kién va mt trong cdc chan cam cla né: nhap vao tén linh
kién va sO th( tu chan phan cich nhau bang ddu chdm va nhdp nit OK. M6t ky hiéu vong trong c6
dau chéo hién ngay vi tri ddi tugng muOn tim

Dung 1€énh nay d€ hi€n man hinh cho phép quan sit nhitng n0i dung chi tiét. D€ quay lai man
hinh thi€t k€ ban dau, hiy chon 1énh View > Design.

7. Lénh QUERY WINDOW: Dung 1énh d€ md clra s6 liét ké cac thong tin chi ti€t v€ linh kién bat
kY c6 trén bang mach thiét k€.

8. Lénh ZOOM ALL (FIT): Pi€u chinh bang mach thiét k€ d€ c6 th€ quan sit toan bd bang mach in
cling tat ca céc chi tiét.

9. Lénh ZOOM CENTER: Pua con tr@ dén vi tri chinh gilfa man hinh noi ta nhap chudt ma khong
thay d6i ti 1& cUa cUra s0.

10. Lénh ZOOM IN:

Phéng to vi tri duQc chon trén bang mach in d€ quan sit chi ti€t. Khi chon 1énh Zoom In, trén

dau con trd chudt xudt hién ky tu Z, hiy di chuy€n chuQt d€n vi trf can phéng to va nhdp chuot.

Lénh Zoom In ting ty 1& bang mach 1én 2:1 mbi 1an thuc hién 1&nh. Nhan niit Esc trén ban

phim d€ thodt khGi 1&nh .
11. Lénh ZOOM OUT:

Thu nh0 vi tri dugc chon trén bang mach in dé quan sét chi ti€t. Khi chon 1énh Zoom Out, trén

dau con trd chudt xuat hién ky tu Z, hiy di chuy€n chudt d€n vi tri can thu nhd va nhap chubt.

Lénh Zoom Out gidm ty 1€ bang mach 1én 2:1 mOi 1an thuc hién 1énh. Nhan nit Esc trén ban

phim d€ tho4t khoi 1énh.
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12. Lénh CONECTION: Ch(ta menu con gOm cic 1énh dung d€ vé cic duOng mach in dang thU

cong.
Select Tool : C6 chlfc ning dat bang mach thi€t k& vao ché d6 ndi mach.
13. Lénh TEXT: Ch(fa menu con gdm céc 1énh lién quan dén viéc x( 1y cic vin bdn ndm trén ban
mach in .
Select Tool : C6 chlc ning dat ban mach thi€t k€ vio ché d0 tao va slra dBi cac viin ban trén ban
mach in .
13. Lénh OBSTACLE: Chlta menu con gOm céc 1énh ding xUr 1y cdc dudng vién nam trén bang
mach in.
Select Tool: C6 chlc ning dat bAng mach thi€t k€& vao ch€ dd thém, di chuy€n hodc xo04 toan bd
cdc duOng vién .
14. Lénh ERROR: Ch(ta menu con gbm céc 1énh ding d€ thé€ hién va xU 1y céc 10i xudt hién trong
qué trinh thi€t k& bang mach in .
a. Select Tool: Truy tim 10i va vi tri cUa 10i trong bang mach in.
b.Select From Spreadsheet: Hién bang thong s& Error Marker liét ké tat ca céc 10i
dugc phat hién trong bang thiét ké.
DE stra 16i, nhap diip chudt vao cic dong trong cOt Location, vi tri 10i trén bang mach in s& xudt
hién. So sanh vGi s d0 nguyén 1y mach va stra 10i.
c. Select: Tu dOng tim cic 10i khac n€u phat hién
d. Delete: Xo4 16i dugc chon.
15. Lénh COLOR: Hién bang thong s& mau sac dugdc gan cho tlng 16p mach ciing nhu céc dudng
mach in. D€ thay d6i mau sac, nhdp dip chudt vao tén d6i tugng hodc 16p mach in, bang mau Colors
xudt hién cho phép ta chon mau thay doi.
Nhép OK d€ d6ng bang mau. Nhdp OK d€ trd vé man hinh thiét k€.
16. Lénh REFRESH: Ch(ta menu con gOm céc 1€nh lién quan dén viéc xod cdc ddc tinh di dugc thuc
hién trong bang thi€t k€ mach in.

All: Xo4 tat cd cac dac tinh xdc 1ap d€ trd vé trang thai mac dinh cUa chuong trinh
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17. Lénh DESIGN RULE CHECK: Hién hOp thoai Design Rule Check cho phép chOn céc thanh

phan quan trong trong viéc thi€t k& mach in.
18. Lénh PINS: Ch(a menu con gOm cdc 1€nh lién quan dén vi€c xU' 1y cdc chan linh ki€n

Trudc khi dung 1é€nh pins, phdi chon 1énh options > user preferences, hOp thoai user preferences

xudt hién va hay danh dau chon thanh phan allow editing of footprint.
Select tool: C6 chlc niing cho phép chon tlng chan mot dé€ xUr 1y

19. Lénh COMPONENT: Ch(ta m6t menu con gOm cdc 1€nh ding cho cic tic vu dinh vi, x(r 1y va

quan sat cdc thuQc tinh cUa céc linh ki€n trén ban mach thi€t k€.

Select Tool: Chlfc ning tuong tu khi ta chOn céng cU component trén thanh cong cu d€ bat ddu qua

trinh sfa d6i mOt hay nhi€u linh kién trén bang mach thiét ké.
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Bai 2: THIET KE MACH IN

I. VE MACH NGUYEN LY:

J2
c1
| i
I T
CAP NP
ComMz
R2
R
[
[k}
J1 R1 ::'_ 14
1 I
+ i i
2| 3
R 1o
COM2
=+ [u Lhfr < J3 COMz
o i
2
R3
R
COMz

KhOi dOng chUuug uum urcau vang cacu. W wan L vesswp cua vviuaows cuon 1€nh Start >

Programs > Orcad Release 9.2 > Capture Cis.

. Microsoft Yard
T Bkavz002 @ Morkon Antivirus

rﬁ Crcad Farily

Programs
Documents
Settings
Search
Help

Run...

_EEtart ReE-X 1= ”|J ) urtitled - Paint

CUra s6 man hinh chuOng trinh thiet K€ mach di€n nguyén ly xuat hieén vO1 cac trinh dOn ho tr@ cho

vi€c tao mGi va quan ly céc Project (du 4n).
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il i£%|Orcad Capture - [Session Log] -|EI|E|
[} Eie — r—— ;
D File Miew Edit Options Window Help _|ﬁ||£|
1 |E

0|=|d| & [ 5 BB

TU clra sG man hinh ndy, nhdp chon bi€u tugng Create Document trén thanh cong cuU hay chon File

<= |

> New > Project d€ tao mOt Project mdi.

i Orcad Capture - [Session Log] =181 ]

[} File View Edit Options ‘Window Help - & %]
B e [ Foen 7 &8
=  Jpen 4 Design J

' Libtar Y T
I_ Save Chrl+5 i

Texk File

YHOL File:
Save As... ;l

HOp thoai New Project xudt hién. TU hOp thoai nay,  muc Create a New Project Using nhap
chon Schematic. Trong muc Name nhap tén Project mu0n tao, trong muc Location chon nit Browse dé

chon thu muc muGn chlta Project. Chon xong, nh@p chudt vao nit Ok.

New Project x|

4
— oK
II'--1.£'-.I:H TICH PHAM Cancel |
— Create a Mew Project sing Help |

e

% ™ Analog or Mixed /0

— Tip far Mew Uszers
E ¢ EC Board wizard Schematic Wizard is the

faztest way bo create blank
zchematic project.

?{\ED ™) Fragrammatle Leaie wizard
¢ |

g* [+ Schematic

Lacatian

IG:'\THLIE HAMNH ORCAD Browsze. .. |

Lap tc man hinh thi€t k€ xudt hién v&i céc trinh don, thanh cong cu dinh dang va bang cong cu

v&. Bén trong man hinh c6 cic 1udi ngang doc d€ dé dang v& mach dién mOt cich nhanh chéng.
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B% Orcad Capture - [/ - (SCHEMATIC1 : PAGEL}]
E File Edit W%ew Place Macro Accessories Opkions  Window  Help

=10l x|
=8| x|

ol=||| 8| %[ 2]z

7 &lalae

5 |

IO|le| 2] a
|

3

[% o[ [l +] 4] [E] orEr|<cbx| ~ |3
|| Flace part :

z]

Chd y: theo mdc dinh, thanh cdng cU nam dlng & Géc phdi man hinh nhung G day thanh cong cu da

dudc di chuyén dat nam ngang bang cach nhdp va gilt chudt & dau thanh cong cu sau d6 kéo ré dén vi tri

can dat va nhd chudt .

Dau tién, di€u can lam 12 13y linh ki€n va dat ching 1én ban v&. Quan sit sG dO nguyén 1y, ta c6 thé

nhén thdy rang: can phai 1dy va dat 1 OPAMP LM741, 3 dién trd, 1 tu dién va cdc chan cam (dau nbi)

dung d€ két ndi ngd vao , ngd ra va ciac ngudn DC cung cdp cho Opamp hoat dOng.

% Orcad Capture - [/ - (SCHEMATIC1 : PAGE1}]
@ File Edit View Place Macro Accessories Options  Window  Help

=10l x|
=18 x|

Sl |

ol & &=

o alalale

|“1£P|E|GF|F®5H|<<E||-><| \.lk'/

ImE=1 1N

% o ||+ 4]

| [

| 3

Place park

z]

Nhap chon biu tugng Place Part trén thanh cong cU vé hay chon Place > part trén thanh Menu

(c6 th€ chon t6 hop phim shift + P trén ban phim).

Place Part

Bart:
ILM?41|

Part List:

Lh723 -
L7230 B
LM755CH

LM753CP

LM 7B05C

LM 78120

LM7815C

Lk 7305C
(WY izl

=

B,

]
Cancel
Add Library...

Bemove Libram

Part Search...

Libraries;

AMALOG
AMALOG_P
Design Cache
DISCRETE
LIBRARY1
LIBRARY2

— Graphic
£ Nomal
£ Conwert

— Packaging
Partz per Pka: 1

Eart: I vI

OPARP
OPAMP
TRAMSISTOR

wTaL

Type: Homogeneaous
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HOp thoai Place Part xudt hién. Hiy tim cic linh kién can thi€t cho mach. Lic nay hinh dang linh
kién xudt hién trong c(ra s& bén phdi khung Libraries. Nhap Ok d€ déng hOp thoai va tré vé man hinh
thi€t k€.

Chi y: n€u trong khung Libraries khong c6 thu vién ch(ra linh ki€én ma ta can thi hiay nhdp nit Add

Libraries d€ thém thu vién.

Sau khi chon dugc linh kién OPAMP LM?741 trong hOp thoai Place Part va tr& vé man hinh thiét
ké, ta thdy hinh dang cUa linh ki€n s& xudt hi€n trén dau con trd chudt, di chuy&n chudt dén vi tri can

dat trén man hinh va nhdp chudt d€ dinh vi. Nhdp phim Esc trén ban phim d€ két thic.

Ti€p theo 1 1dy linh kién dién tr3d. Nhap chult vio bi€u tugng Place Part trén thanh cong cu, hOp
thoai Place Part xudt hién, trong khung Libraries nhdp chon thu vién Discrete chfa linh ki€n dién trd.
Trong khung G trén Libraries , ding chudt kéo thanh trugt 1én xuOng d€ tim va nhap chon R. Ciing c¢6 thé
nhdp ki tu R vao khung Part d€ chon nhanh hon. Hinh dang linh kién dién trd xuat hi€n ngay trong clta

sO Preview.

x
Part: oK |
|F|

Cancel |
Part List:
Q5SE159 ;l &dd Library...
11134
ChAT1234 Bemowe Library |
e 11334
YB11134 Part Search... |
OWE11234
OWE11334 il
WVET1233
Libraries: — Graphic
| D esiin Cache i+ Normal
) Borsert R?
— Packaaging ::VEIUE =
Partz per Pka: 1
Eart: I - I
Type: Homogeneous

Nhap chon Ok d€ trd vé man hinh thi€t k€.
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Hinh dang cUa linh kién s& xudt hién trén ddu con trd chudt, di chuyén chudt dén vi tri can dat
trén man hinh va nhap chult d€ dinh vi. Vi s0 d0 can 3 dién trd, nén sau khi dinh vi tri dién trd th( nhat,
ta hy di chuy@n con tr0 dén vi tri khéc va ti€p tuc nhdp chudt d€ dat thém céc dién trd khic. Nhap phai

chudt va chon End Mode tU menu x0 xuOng hay nhdp phim Esc trén ban phim d€ két thic.

| -
et
—
——  Mirror Horizonkalky
Mirror Mertically
Raokate
Edit Propetties. ..
Place Database Part Shift+2
ascend Hierarchy
Zoorm In

om

Zoarn Ok
Go To...

K€ tiép 1a 1ay linh ki€n tu dién Capture, nhap chuOt chon bi€u tugng Place Part trén bang cong

cu ve.0

HOp thoai Place Part xudt hi€n, trong khung Libraries nhap chon thu vién Discrete chifa linh kién
tu dién. Trong khung & trén Libraries , ding chudt kéo thanh trugt 1én xubng d€ tim va nhdp chon CAP
NP 12 ky hiéu tu dién khong phan cuc. Hinh dang linh kién tu dién xudt hién ngay trong c(fa s6 preview

bén phdi khung Libraries .

Nhap chon Ok d€ tr@ vé man hinh thi€t ké.
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ﬂ
Cancel |
Part Lizt:
C22883 - &dd Library... |
C22a03 _I
C228m3 —1 Hemowve Libran |
C23z2
C233 Part Search... |
C35
CA2033/TO
CAP
P . Help |
Libraries: ~ Graphic
COMNMECTOR = Mamal

Design Cache

CESE— O
QPP (o
—Packaging———— )
<Vallg=
Fartz per Plka: 1

Eart I - I

Type: Homogeneous

Lic nay hinh dang cUa linh kién tu dién s& xudt hién trén ddu con tro chubt, di chuyén chudt dén
vi trf cdn dat trén man hinh va nhdp chudt d€ dinh vi.

Nhap phim Esc trén ban phim d€ két thic vi€éc dat linh

) O Rl R2
kién. i Uz R R
N - - . A . R . B 5_3:““»_
Keé ti€p, hdy lay cac bO két nO1 2 chéan cho cac ngod >E_E|
2]
vao, ngod ra va cac nguOn DC cung cap cho opamp hoat e i : g N
dOng. Nhap chon bi€u tugng Place Part trén bang cong . b cap
cu.
% Orcad Capture - [/ - (SCHEMATIC1 : PAGE1}] - |EI|5|
@ File Edit Wiew PFlace Macro Accessories Options  window  Help - |E’|5|

Qlz|d| 8| &= 2|2 = &R R &)
N e Y e A R Il e s R T R 2 | R =) IR N
EJ |

| * 3
| Place patt q

HOp thoai Place Part xudt hi€n, trong khung Libraries nhdp chon thu vién Connector ch(ta b0 két

nOi 2 chan. Trong khung & trén Libraries , ding chudt kéo thanh trugt 1én xuéng d€ tim va nhdp chon
CON2 1a ky hiéu bb két n6i 2 chan. Nhdp chon ok d€ trd vé man hinh thi€t k€ rOi nhdp chon vj tri chan

cam.
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Place Park

Fart:
||:|:|Nz1

. Cancel
Fart Lizt:

COM16A ;l Add Library...

COM1BAP =
COM1EE Berowe Library
COM1EC
COMTY FPart Search...
COM18

COMT8A
COM19

COM 20 ;I ZED
Libranes: — Graphic

CONMECTOR & Mormal Jdv
Dreszign Cache ~ —
DISCRETE [EariETy
OF&MP

a1

k| —

— Packaging
Fartz per Pkg: 1

Eart: I vI = alue=

Tupe: Homogeneous

Khi
tré vé& man hinh thi€t k€, ltic nay hinh dang cla b0 két n0i 2 chan s€& xudt hi€n trén dau con trd chult, di
chuyé€n chult dén vi tri can dat trén man hinh va nh@p chudt d€ dinh vi ti€p tuc dOng tic di chuyén
chudt va nhap chult d€ dat thém 3 b0 két ndi chan khic trén bang thi€t ké.

Cu0i ciing clla cong doan 1ay va dat cic linh ki€n la: ta hiy 1dy bi€u tuong mass d€ khi tao mach

in, chiing c¢6 1 duOng mass nOi chung. Nhdp chon bi€u tugng Place ground trén bang cong cu vé.

S Y R R = R I R R IR R || K=Y ] N

| 3

Place ground

HOp thoai Place Part xudt hién, chuong trinh s& tU ddng mac dinh chon tat cd cic thu vién c6
trong khung Libraries va tUr trong khung bén trén khung Libraries dung chult kéo thanh trugt 1én xudng
d€ tim va nhdp chon Gnd_signal/capsym (12 bi€u tugng Gnd signal trong thu vién capsym) néu khong,
cting c6 th€ nhdp chon thu vién capsym trong khung Libraries va khung symbol bén trén khung
Libraries nhap chon Gnd _signal. Nhap chon Ok d€ déng hdp thoai Place ground trd vé€ man hinh thiét
ké .

Tai liéu hoic tadp vag tham khdo mén hoc orcad 14
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Place Ground x|

el
|GND_SIGN!1'«L
Canicel |
GHDACAPSYM -
GHD_EARTH/CAPSYM _I m Add Library. .. |
GHD_FIELD SIGN.L‘-.LHIZ.ﬂ_l L\_J_/J
GND POWER/CAPSYM Fiemave Librany |
GHD SIGHALACAPS Y ;| —
Help |
Libraries;
M amne:
|GMD_SIGNAL

Lic bi€u tugng mass xudt hién trén ddu con trd chudt, di chuyén chudt dén vi tri can dat diém

mass trén man hinh va nhdp chudt d€ dinh vi.

Budc ti€p theo viéc 1ay va

J2 J3
dat linh klel’l la di ChUYén va Sép - Ri R i :| i :|
. A , R R o 7] o 7]
x€p céc linh ki€n cho thich hQp vGi |~ v
3 L] CONZ CONZ
N - O—+
A A 1o A s f
sO dO nguyén ly. Nhap chOn vao 5 _K>—E|
linh kién mu6n di chuyén, linh kién T R R
. i R2 1 J1 s
dugc chon s€ dugc dong khung. R ”m[“ £ ; | ;
GiU chuOt va di chuyén dén vi tri | |
2 x AL 2 A COMZ COMz
thich hQp trén ban ve r0i nha chuOt = —

d€ dinh vi linh kién . Nh&p chudt vao chd tréng khdng c6 linh kién d€ bo chon linh kién vira di chuyén.
Lap lai cac budc trén d€ di chuy€n céc linh kién khac d€n vi trf thich hgp trén bang thiét k€.

Trong qud trinh di chuyén linh kién, n€u hudng cUa linh kién khong nam ding thi ta c6 thé xoay
linh kién sang hudng khac phit hgp bang cich nhdp phdi chudt va chon 1énh Rotate tU menu x0 xubng
hay nh@n phim R trén ban phim (vGi di€u kién 1a ta dd nhap chon linh kién ) moOi 1an ta st dung 1€nh trén

thi linh ki€n s& xoay 1 géc 90°.

Ngoai ra cling c6 th€ 1at 1 linh kién d6i xUng  miror Horizankaly

Mirror Mertically
Rotate

theo chi€u ngang hay chiéu doc bang cich nhap

chudt d€ chon né, nhdp phdi chudt va chon 1énh  Edit Properties..,
Edit: Part

Mirror Horizontally hay Mirror vertically tU View Database Part  Chrl+D
Link Database Part  ChrlL

Menu x0 xulng.
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Mirrar Horizonkally Mirrar Horizonkally

Mirrar Yerkically Mirrar Yerkically

Rakate Rakate

Edit Propetties. .. Edit Propetties. ..

Edit Part Edit Part

Wiew Database Part Crel+D Wiew Database Part Chrl+D
Link Database Part  Chel4+L Link Database Part  Chrl+L

Hinh sau day minh hQA cho vi€c 14t d0i xUng linh kién.

J1
N IH —THT
=1 0 IR S O
L a
ll J1
bl (]
IN N

i
Oo—=
CAP MP
Rz CoOMNz
" e—E
3]

J1 J4
- s
S | E—2

—

CoNz

ki COMzZ
-~
—

COMZ

K€ ti€p ti€n hanh ndi day gilra cdc linh kién. Nhdp chon bi€u tugng Place wire trén bang cong cu

vé hay chon place > wire.

Plare wire

|F‘Ia|:e Macro  Accessories  Options

Partk... Shift+P
Database Park Shift+2

Wire Shift+4
i Bus Shift+E

Sau khi chon 1&nh, con trd chudt sé thay ddi thanh hinh cht thap(+). Pua con tréd dén chén linh

kién mu6n ndi diy va nhap tri chudt d€ bat dau vé.

Tai liéu hoic tadp vag tham khdo mén hoc orcad
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Di chuyén con trd chuOt dén chan linh kién th( 2 va nhap dip d€ két thiic di€m cubi day nbi, 1
dudng day nOi s€& dugc vé. Trong qua trinh di chuyén chudt dén chén linh kién th( 2 , khi mubn dG6i

hudng day n6i hiay nhap chudt d€ tao géc va di chuy€n chubt sang hudng khic.
Hinh sau minh hoa viéc nGi diy d hoan tat.

Ji

1
| 1
[ z
CAP HP
COH2
Rz
R

[k

Ml ] ::'_ e
1 3 o
] + i 1
. 7
R 1=
COMz
| Lhd?<H Jz CONZ
uil i
I
Rz
]
CONZ

Bay gi0 ta c6 thé thay dGi cdc gid tri di khai bdo cho linh kién bang cich nhap dip chudt vao vin
ban dung d€ chu thich (gi tri) linh kién . Vi du c6 thé€ thay ddi chi thich cho cdc bd két n6i J1, J2, J3,

J4. Nhap dip vao dong ch(r CON2. HOp thoai Display Properties xudt hién:

Display Propetties x|

— Font
MName: W
A Yk Arial 7 [default]
Value: IlN LChange... | Usze Defaultl
— Dizplay Format
" Do Mot Display
& Yalue Only
" Mame and Yalue :
— Ratatian
r ﬂal‘ﬂE |:|r'||_|,| r;" |:|+ r" -IED«:-
™ Both if Value Exists . §u° ~ E?IT

] I Canicel Help

Trong khung Value, nhap vio tudng Ung v3i cic bd k€t nGi 12 OUT, 12v,-12v, IN. Nhdp xong nhap

Ok. Liic d6 ta c¢6 s@ d6 nguyén 1y nhu sau:
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J2

1
| i
[ ¥
CAP NP
12
R
R
]
13
Nl E1 ::'_ 4
1 3 -
Z + i i
2 -
R =1
IN
i Lhd7H Ji ouT
ui] i
7
R
R
3y

PE luu 1ai cic thi€t k€ dat trén, nhap chult vao bi€u tugng Save Document trén thanh cong cu
dudi trinh don. Chuong trinh Orcad Capture s€ hdi: ta c6 muOn Iuu 1ai tat cd hay khong? Nhdp Ok dé

IR

T | Save document
Orcad Capture x|

Drata has changed in this schematic,
hanges across ALL pages af schematic SCHEMATICT will be saved.

Wiould wou like to save ALL pages?

o« |

chdp thudn.

Budc ti€p theo ta phai tao ra tap tin Netlist c6 phan md rOng *.MNL dé€ lién k&t v&i chuong trinh
layout bang cich nhap vao bi€u tugng Restore & géc bén phai clia bang thi€t k€. Chi ¥: ching ta dlng

1am véi bi€u tugng tuong tu clla chuong trinh capture .

NEIEY
x|
t [Restore Down|

—
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Kich hoat cUra sG qudn 1y Project va nhdp chon trang s@ d6. Trudc khi tao Netlist can phdi ki€m

tra sO d6 nguyén Iy v€ cic day nbi. Nhdp chon bi€u tugng Design Rules Check trén thanh cong cu.

=]
8 MACH TICH PSS [l § 0 u:heu:kl

PCE

1 Fie | T, Hierarchyl
=0 Design Resources
|':"| Amach tich phan.dsn
BB SCHEMATICH

B e

£ Design Cache

HOp thoai Design Rules Check xuat hién, nhap chudt vao |E:] L[ E lﬂ?' e] e

nit Ok d€ chuong trinh bat dau tu ddng ki€m tra.

Design Rules Check

i Deszign Rules Check I ERLC M akrix I

— Scope
 Check entire desian

" Check selection

tMode
i Use occurences
i+ Usze instances [Prefered]

— Action
" Check design rules " D Library
i Delete existing DRC markers D
= e Outpuks

~Repett—— — — — Ll P £ Referenced Projects
I Create DRC markers far warnings
I Check hierarchical port connections v Check unconnected net
I Check off-page connectar connections I Check SDT compatibility
v Report identical part references I Report off-grid objects
v Beport invalid packaging I Report all ket names 1 I I 4
I Report hierarchical ports and off-page connectors
Repoart File: I “Wiews Output
ID:\LE Bald KHAMHMGLAD TRIMH ORCADSHIMHWORCAD Browse. .. I
ak. I Cancel I Help I

Néu chuong trinh khong c6 théng béo gi, tlc 1a so dd nguyén 1y khong c6 16i. Néu c6 10i thi chuong

trinh s& hién 1én 1 bang thdng bdo céc 10i va vi tri 10i d€ ta c6 thé dé dang trG 1ai sG dO nguyén 1y d€ s(ra.

Sau khi d4 ki€m tra 10i, nh&p chon biu tugng Create Netlist d€ tao tap tin Netlist.

gk EHE
T I RR (8 Create netlist

of x|
FCE

2 File | 5, Hierarch}'l
[T Design Resources
|':"| Amach tich phan.dsn
B SCHEMATICH
B
- £3 Design Cache
| Library
=3 outputs
- Jmach tich phan.dre
- Referenced Projects

4 | b
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HOp thoai Create Netlist xudt hi€n. Trong hp thoai, chon nhin Layout. Trong khung Netlist File,
theo mac chuong trinh sé tu dOng tao tén tap tin Netlist gibng v&i tén tap tin Project va luu trong cling

thu muc. Nhap chon niit ok d€ ti€n hanh.

Create Metlist |

I Other I

— PCE Footprint
Combined property string:

I{F'I:El Foaotprint}

— Options
[~ Bun ECO to Layout

' Uszer Properties are in inches
" Uszer Properties are in millimeters

Metlizt File:
ID:"«LE BaO KHaAMHYGIAD TRIMH ORCADYHINHWORCAD WACH TICH PHA, Browse. I

Ok I Cancel I Help I

MOt thong bdo cla chuong trinh cho biét tap tin Project s& dugc 1uu dén tap tin Netlist. Nhap
OK. Sau khi chon xong, nhdp vao bi€u tugng chuong trinh 3 géc trén bén trdi man hinh va chon 1énh

Close d€ thoat khdi chuong trinh Capture

Orcad Capture ﬁl = Restore
Mowe
Design D:ILE BAO KHAMHVYGIAC TRIMH ORCADYHINHIORCADYMACH TICH PHAR.DSM will Size
be saved priot ko netlisting.

= Minimize

cancel | [} Maximnize

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

Khdi dOng chudng trinh Orcad Layout bang cich tUf man hinh Desktop cla Windows chon Start >

Programs > Orcad Release 9.2 > Layout Plus.

- Microsoft Word
L Blav2002 @ Morton Ankivirus L4

E Crcad Farnily

Programs

Documents *

T I
i #
@ Settings »
& & teb
§ B shutDown..

Eﬁtart |J ] a8 8L ”|J S untitled - Paint

Man hinh trang tién Layout xudt hién véi cdc trinh don h6 trg cho viéc tao va quan 1y céc tap tin

mach in.

Tu & Orcad Layouk

File Wiew Tools Help

O EI R et By n AT n a1 e AL
=10l (=[S

File Wiew Tools Help

D)= 2

open...

Impork [
R Expork L3
Tai liéu he 21
N Recent File [
Exit

Layaut Design LM E

For Help, press F1 R ,_;5
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HOp thoai Load Template File xudt hién. Bén trong hOp thoai nay 1a danh sich céc tap tin ban
mach véi cdc kich thudc mau. Chuong trinh s€ dé€ ta ¢ thé tu dinh kich thudc, mac dinh chuong trinh 12
tdp tin DEAULT.TCH. Nh&p chu0t vao Open d€ ti€p tuc

Load Template File 7] x|
Laak jr: Ia Data j = £ ER-
#| DEFALLT.TCH  |=]B.TRL #|DM_CP144,TPL 3] DMEESYNS. TPL
@] 1BET_aNY.TCH  [#]BC.TRL #|DM_CP160,TPL & DMBESYST. TRL
#|ZBET_SMT.TCH =] <. TPL #|DM_CP200LTPL  [36] DMBBSYSY, TPL
@] ZBET_THR.TCH  |a8] CadStar.tch #|DM_LP1Z8.TPL  |a8] DMBBXYNS. TPL
4] 386LIE. TCH ] CCLTRL #]DM_LP136.TPL s8] DMBBEXWST.TPL
A|3EET_ANY.TCH  [#]CERAMIC.TCH  [#]DM_LP144,TPL  |a8] DMaBRYSY. TPL
e ] AH.TRL 0. TPL #]DM_LPIE0,TPL o8] EC3UR100,TPL
i) ] AHC.TPL 8] D TPL #|DM_LPZO0.TPL  [a8] EC3UX160,TPL
My Docinent: B AL ENGINREY  womesavns.TRL [R]EC3URZZ0.TRL
&) av1,TPL ®|DM_CP128.TPL  |®|DMSB3WST.TPL [ EC3UR2E0.TRL
] A, TPL #|DM_CP136.TPL  [#]DMBB3¥SY.TPL |8 EC3UM340,TRL
4| | RE
i
File name: |DEF&ULT =
Filess of type: | Template [+ tpl;* teh] = Cancel |
s

HOp thoai load Netlist Source xudt hién. Bén trong hOp thoai nay hay chon tap tin *. MN dugc tao

ra tU chuong trinh v& mach nguyén ly Capture ma ta muOn thi€t k€ so d0 mach in. Chon xong nhap

Open.
Laok in: Ia arcad j L] EF '
.@ MACH TICH PHAN, MNL
Higtor
r /-"-"
Dezktop
[y
tp Documents
File name: IM.-'-‘-.EH TICH PHaM j Open I
Files of bype: INetIist [*.rnl] j Cancel |
Hop Z

thoai Save File As xudt hién yéu cau ta hdy nhdp dudng dan tén (trong muc file name) va thu muc dé

luu ban mach sdp dugc tao ra. Nhap niit save dé ti€p tuc
Tai liéu hoic ta8p vag tham khdo mén hoc orcad 22
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21|
Save i Ia arcad j ‘- I.jg Ea-

File name: MACH TICH PHAM | Save I
Save as lype: IBnard [*.rnax) j Cancel |

Clra s6 Automatic ECO Utility xudt hién, bén trong né c6 hOp thoai Link Footprint To

Component xudt hién théng bdo chudng trinh khong thé tim thdy chan cam cho tu dién C1 nén ta can
phdi chon chan cho C1 ¢6 tén linh kién 124 CAP_NP. Hay nhdp chudt vao nit Link existing footprint to

component....... DE ti€n hanh chon.
i

File A [original design file]: D:ALE BAO KHANHAGIAO TRINH ORCADVHINHV\ORCADY
File B [new netlist]: DALE BAO KHANH\GIAO TRINH ORCADAHINHA\ORCAD\MACH T
Report file: DALE BAO KHANH\GIAO TRINH ORCAD\HINHV\ORCADY\MACH TICH PHA
Error file: D:ALE BAN KHANHAGIAN TRINH NBRCAMHINHWNBraAMdary TICH PHAN
ASLILEREE Link Footprint to Component 8 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 ... |

oK | Help | Cancel |

Hop

thoai footprint for CAP-Np xudt hién cho phép ta chon chan cdm cho linh kién tu dién. Trong khung
Libraries cUa hOp thoai chon thu vién chan cdm JUMPER va trong khung Footprints chon chan cdm
mang tén JUMPER200. Hinh dang cUa chan cam xudt hién trong clta sG G bén phai. Nhap ok d€ chap

nhan .
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Chu ¥: tat cd cic chan cam linh kién da chon dugc chuong trinh 1uu 1ai va s€ dp dung cho céc linh

Footprint for CAP_NP

— Librares

Add...

LaxyouT
LCOWT00T r

FPC104
FCl
FCOMNTOOT

;I Remaove

— Footprintz

JUIMPE R 200

JUMPERTOO
JUMPERTOO0
JUMPERTI00
JUMPERT200
JURMPER 200

JUMPER 300
JUMPER 400
JUMPEREOO
JUMPEREOO
JUMPERYOO
JUMPERS00
JUMPER300

ol je

Ok Help Cancel

ki€n tuong tU trong cdc ban mach thi€t k€ hién hanh va sau nay.

Sau khi nhdp OK, tién ich ECO sé ti€p tuc tu dOng tim cic chan cdc chan cam cho céc linh kién
khéc c6 trong s0 d6 mach. Néu khong tim thdy thi chuong trinh s& xudt hién thong bdo 1a khong thé tim

thdy va ta can phai tu tim. Vi du, § day chuong trinh khong tim th8y chin cam cho linh kién OPAMP

LM741. Hiy nhap niit Link existing footprint to component. ..

7 Automatic ECO Ukility

File A [original design file]: D:ALE BAO KHANHAGIAO TRINH ORCADVHINH\ORCADY
File B [new netlist]: DALE BAO KHANH\GIAO TRINH ORCADAHINHAORCAD\MACH T
Report file: DALE BAO KHANHVGIAOD TRINH ORCADAHINHVORCADYMACH TICH PHA
Error file: DALE BAN KHAMHGIAN TRINH NECAMHINHWOARCANDKMACH TICH PHANM

IET LTI Link Footprint ko Component
Extracting fo
Mapping con
Merging com

AutoECO cannot find a footprint for component U3

=10l x|

X

Tai liéu hoic ta4

from part name LM741.

Please choose one of the options below:

Link existing footprint to component ...

Create or modify footprint library ...

Defer remaining edits until completion ...

0OK | Help | Cancel |
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HOp thoai Footprint for LM741 xudt hién cho phép chon chian cdm cho linh kién OpAmp . Trong
nhém hOp Libraries cUa hOp thoai, chon thu vién chan cdm Dip100b va khung Footprint, chon chan
cam mang tén Dip.100b/8/w.300/L450 12 chan cam c6 8 chan. Hinh dang cla chan cam xudt hién trong
clra sO Preview G bén phdi. Nhdp OK chap nhan.

Footprint for LM741

— Librarie=s

DIF100T
CSUBT
DSUBT_HD
ECOM100T
FELS

— Footprints

DIF. 1008/ 3004 450

DIP. 10081 454 3001850
DIP.100B A B . 20041850
DIP.100E A 6A+/.300/L.900
DIP.100B A EA. 20041950
DIP.100EA184/.300/L.950
DIP. 10082054, 30001050
DIP100B /220400401150
DIP.100B /24 /300401300
DIP.100B /24,2 400401250
DIP.100B /24,0 600401300 Ok
C1P.100B /28 /.200,/11.450 L
CIP.100E /8. . 300.L. 450

Help Cancel

Sau khi

nhép chon OK d€ chon chan cam cho linh kién ma chuong trinh yéu cdu, cic chan cdm cho céc linh kién

khdc thi ta van lam theo cic budc trén d€ chon chan cam cho céc linh kién tuong Ung.

Sau khi clfa sG Automatic eco Utility thi hanh xong thi trén man hinh trén cUa chudng trinh xudt

hi€n toan bd hinh dang céc linh ki€n va c4c day ndi gilta cic chan linh kién .
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J15

1)
a EFIJ'l.aan.rﬂ.ru.: asL.4%a

K€ ti€p 1a sdp x€p cic linh kién dat 1én ban mach sao cho thich hgp. Pau tién ¢ thE xo04 cic chi
thich di theo linh kién béng cach chon bi€u tuong Text Tool trén thanh cong cu. Di chuyén trd chudt dén

cdc vin ban va

nhap chudt dé H H
a3 |

usz n:q’.mqlnmu. gasL.4%4
nhan phim Ik”'

chOn né sau do

Delete trén ban
phim d€ xod

no.
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D& sap x€p céc loai linh kién, nhdp chon bi€u tuong Component Tool trén thanh cong cul.

l G 25 [Component Tool Ty

Pbua con trd chubt dén linh

kién can sap x€p, nhdp chudt dé
chon né, di chuyén chubt dén vi tri
mubn dat va nhdp chubt d€ dinh vi.
Trong qué trinh di chuyén, ta c6 thé
nhdn phim R trén ban phim d€ xoay
cic linh kién qua hudng khic nham (Folo0R d M. FooIL 434
, L A N -.L M741
tOi Uu hod viec dat céc linh kién .
Ti€p tuc hiy vé khung vién

cho bang mach nham gidi han kich

thudc clia bdng mach in, nhap chon

bi€u tugng Obstacle Tool trén thanh cong cul.

|_Dhstat:le Tuul—|

Pua con tro chubt dén vi tri géc trén bén trai cla khung mubn v&, nhdp chudt d€ bat dau vé. Di
chuyén tr6 chudt sang bén phai d€ vé& canh th(r nhat. D&n géc th( hai, nhap chudt d€ chon hudng va di
chuyé€n chudt xubng dudi d€ vé canh th( hai. Ti€p tuc cong vi€c trén cho dén khi gdp géc két thic,
nhdp chult d€ khép kin va nhdp phdi chult chon 1&énh End Command tUr Menu xG xuOng. Khung di
dugc vé bao quanh bang mach.
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- -
Mew, ..

Arry Angle Corners 0Ol 7A sl FODIL . 4TA

Inda

Budc ti€p

theo 1a chon 18p d€ tao mach in. Do mach ndy tuong d6i don gidn nén c6 thé€ dinh r5 1a chi tao 1 16p.

Nhép chon biéu tugng View Spreadsheet trén thanh CM@ I E} .ﬂ QA## @"Iﬁ . Route tU
Menu x0 xudng. [View Spreadsheet] I L

Route Sweep
L Rouke Pass
Skakistics
Route
Layers Route Spacing
Padsta.cks Flace Pass
Frntrrinke
ol
Sweepf/Layer Name Enabled Cost Direction Between
Win/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 e
1 Preliminary Route
TOP Yes 50 80 Horz. 0
BOTTOM Yes 50 20 Vert. 0
INNER1 Yes 50 20 Vert. 0
INNERZ Yes 50 80 Horz. 0
2 Maze Houte
TOP Yes 50 80 Horz. 30
BOTTOM Yes 50 20 Vert. 30 _J
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Clra s6 Route Layer xudt hién:

Trong cOt Enabled cUa cUa sG nay, gilt phim Ctrl va dOng thdi nhap trai chult d€ chon tat cd cic
16p khong mudn tao trong mach in, céc 10p dudc chon sé€ d6i thanh mau den. Sau d6 ta nhdp phdi chudt

va chon 1énh Properties (hay nhan phim tat: ctrl + E )

—lo/x]
=
Sweep/Layer Name Enabled | Cost | Direction Between
BOTTOM B - commend © {9 Vert. 0
INNER1 LM P Ct 9 Vert, 0
INNER2 1 Horz. 0
5 Next 3
TOP 50 49 Vert. 0
BOTTOM 50 51 Horz. 0
INNER1 | ves | 50 51 Horz. 0
INNER2 Yes 50 49 Vert. 0
6 Special Options
TOP Yes 50 51 Horz. 0
BOTTOM 50 49 Vert, 0
INNER1 | Yes | 50 49 Vert, ]
INNERZ | ves | 50 51 Horz. 0 (.

HOp thoai Edit Layer Strategy xudt hién. Nhap chult vao hOp ki€m tra Routing Enabled bd dé€

tuy chon nay. Sau d6 nhdp Ok d€ déng hdp thoai Edit Layer Strategy.

x
21 Selections
(I
Layer Cost: 1= = I

LLow Normall High

Brimary. Direction: || i | I
Yert Any Horz

Between Pins: KT i | I
Free Avoid

oK I Help | Cancel |

Lic nay cla sG thong sO Route layer cic 16p clia cOt Enabled ma ta chon sé d6i tU Yes thanh No.

Nhap chudt vao bi€u tugng Close phia trén géc phdi hdp thoai d€ déng clra.
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o=
Sweep/Layer Name Enabled Cost Direction Between
Win/Comp/Manual
TOP Yes 50 80 Horz. 30
BOTTOM [ No ] 50 20 Vert. 30
INNER1 | No | 50 20 Vert. 30
INNER? | No | 50 80 Horz. 30 -
1 Preliminary Houte
TOP Yes 50 80 Horz. 0
BOTTOM [ No | 50 20 Vert. 0
INNER1 |  No | 50 20 Vert. 0
INNERZ | No | 50 80 Horz, 0
2 Maze Route
TOP Yes 50 80 Horz. 30
] BOTTOM | No ] 50 20 Yert. 30
Tién =
hanh dinh r5 d0 rOng clla duGng mach in bang cich nhdp chon bi€u tugng
Straktegy... k
View Spreadsheet va chon 1énh Nest tir Menu x8 xufng. —

HOp thoai Nets xudt hién, trong cOt Width hiy nhdp chon toan b cOt ~ Lavers

Padstacks
nay va nhdp phdi chult. Hiy chon 1énh Properties t Menu xG xu0Ong. Faatprints
Packages
Components
Obstacles
1=
Met Width Routing
Name Color Min Con Max Enabled Share | Weight
GND SIGNAL 12 Yes Yes 50
NO1341 12 Yes Yes 50
NO1368 12 Yes Yes 50
NO1479 12 . Yes Yes 50
N01599 End Command | Yes Yes 50
NO1640 Properties. .. Yes Yes 50
ND1664 Enable =-= Disable Yes Yes L0
(=TT
Delete Chrl+3
Select Amvy. .. alk+5

Refresh Hat Link
Append Hat Link

Change Calar
7 Nets
Net Attributes
[~ Routing Enabled I~ Share Enabled I Highlight
[~ | Betry Enabled I~ Showve Enabled I~ Test Point

Weight [=f i |
Lirvuy I low. med high I

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

Net Layers... | Net Beconn... |
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HOp thoai Edit Net xudt hién. Trong hOp thoai Edit Net nhap céc gia tri vio cdc khung Min Width,
Conn width, Max width tuong Ung 12 15, 17, 20. Nhap xong nhdp OK d€ déng hdp thoai .

Lic nay cic dong cOt clla width trong c(fa sO Nets xudt hién cic con s& ma ta vUra nhap.

=10l x|
Met WWidth Routing
Name Color Min Con Max Enabled | Share | Weight
GND_SIGNAL Yes Yes 50
NO1341 | 15, 17, 20 |[IECE Yes 50
MN01368 | 15, 17, 20 |[ETE Yes 50
N01479 | 15, 17, 20 |[ECE Yes 50
N01599 | 15, 17, 20 |IECE Yes 50
NO1640 | 15, 17, 20 |ETE Yes 50
ND1664 | 15, 17, 20 |[ETE Yes 50

Bay gi0 c6 thé€ thay d0i mau sac hién thi cla cic 16p mach in bang cich nhdp chon bi€u tugng

Color settings.

QI )| T = 1] ) 32 22

] | 1 ToF Color Selttin

Clra s6 Color xudt hién. TU clra s6 nay trong cOt Color nhdp dip 16p ma ta muOn d6i mau. Bang

mau Color xudt hién. Nhdp chon 1 mau, sau d6 nhdp OK.

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 INN I
Default INNEM Window  Help k.

Ta c6 thé cho chuong trinh tU ddng | Refresh ' “ﬂﬂ@ P B2

. ~ Place »
chay mach in. Nhap chon Auto > | Unplace ,
Autoroute > Board. Fanout b -

Unroute k DRC/Route Box
Component

Design Rule Check. .. F

Remove Violations » Halt Aautoroute

Cleanup Design. .. Fesume Routing

Fename Components
Back Annotake
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MOt thdng bdo cho bi€t viéc chay mach in da hoan thanh. Nhap Ok d€ tiép tuc.

Layout Plus E

3

&l sweeps completed {or disabled)

Trén man hinh xudt hién bang mach in da dugc thi€t k€ hoan tat va ta c6 th€ nhdp chon bi€u

tugng Zoom In sau d6 nhap chudt vao badng mach d€ phéng to.

Cu0i cling c6 thé dat 1én ban mach céc

chi thich mach.

Nhap chon bi€u tugng Text Tool trén

thanh cong cu

TU trong khung man hinh chuong trinh,

nhap phai chudt va chon 1énh New tU Menu

x0 xulng.

End Command

IInda u

Tai liéu hoic tadp vag tham khdo mén hoc orcad

~ Type of Text

Text String  [MACH TICH PHAN OPAMP

' Free Q“ﬁ T 5| operties
" Heference Dey 1 1ol ext Tool™ lame

" Component Value " Footprint Name

Text location [*,*]

Line Width |1 0. Text Height |?5_
Rotation ||] Char Rot ||]
Radius ||]_ Char Aspect 100

[~ Mirrored
Layer:

{ToP =l

Comp Attachment.. |

0K Help | Cancel |
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HOp thoai Text Edit xudt hién. Trong khung Type Of Text, nhdp chon tuy chon Free, trong muc

Text String, nhdp vao chi thich “MACH TICH PHAN OPAMP"va trong khung Layer nhdp chon miii

tén hudng xudng d€ chon 16p Top. Nhdp xong nhap
chudt vao nit OK d€ déng hOp thoai. Liic nay trén dau
con tr0 xudt hién khung chit nhat, di chuyén chult dé
dua khung ch(r nhat d€n vi tri can dat trong bang mach

va nhap chubt d€ dinh vi.

Tuong tU hdy tao ra cac chd thich cho ngd vao, ngd
ra, cdc chan két nOi ngudn cung cap DC. Nhap chon bi€u

tuong Text Tool trén thanh cong cu.

MACH TICH FHAN

OPAMP

OlRT &2 o= =
ToE! ext Tool=—""77

End Cammand

IIndo 1

TU khung man hinh chuong trinh, nh@p phai chudt va chon 1énh New tU Menu x8 xulng.

HOp thoai Text Edit xudt hién. Trong khung Type of Text, nhdp chon tuy chon Free, trong muc

Text String, nhap vio chi thich “In”va trong khung Layer nhdp chon miii tén hudng xubng d€ chon 16p

Top. Nhép xong nhdp chult vao niit Ok d€ déng hdp thoai .

Text Edit

Twpe of Text

Text 46

Text String

i~ Free

= Reference Designator

i Component Yalue

|IN

i Custom Properties
i~ Package Mame
i Footprint Name

Text location [*.%]

Line Width |1 0 Text Height |?5_
Rotation ||] Char Rot ||]
Radius ||]_ Char Aspect |1 oo
I~ Mirrored
Laver:
|as¥YTOFR =

Comp Attachment.. I

Help | Cancel |
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Lic nay trén dau con tré xudt hién khung ch{f nhat, di chuyén chubt d€ dua khung chit nhat dén vi
tri cdn dat trong bang mach va nhap chudt d€ dinh vi. Lap lai tuong tu v&i cic chi thich Out, 12v, -12v.
Cu0i cling ta c6 th€ phéng to bang mach in dugc thi€t k€, ta c6 thé nhdp chon bi€u tugng Zoom In trén
thanh cdng cuU va nhap chubt vao badng mach d€ phéng to.

o 0| 0| Qs

] |[Zoom Injg |

MACH TICH PHAN OPAMP
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MuOn xem chi riéng duOng mach in duy nhat bang cich chon Menu View > Clear Screen hay nhan

phim Backspace trén ban phim d€ xo4 toan b0 man hinh va sau d6 nhan phim s 1 trén ban phim d€ xem.

PE két thiic, hdy nhdp chon bi€u tugng Save trén thanh cong cu bén dudi trinh don d€ 1uu 1ai toan

b0 bang mach in vUa tao. = #HE| =
|§ Save W ||]

File Edit “iew Tool Options

Mew. .. CErl-+HR
Jpen. .. [l ]
Load...

Save As...
Backup
Close

Tai liéu hoic tadp vag tham khdo mén hoc orcad 35




Trudng KTCN Hing Vuong

Khoa Dién TU

Bai 3: VE SO PO NGUYEN LY VA TAO MACH IN
CHO MACH DO TIM KIM LOAI

I. Dung chuong trinh Orcad Capture dé€ vé mach nguyén ly.

Jz
Rl R N i
Rz z
R
”:“ CONZ
+  uia
OZFIOMEG £2
il =+
3 o1
3 L51
] 4011
12
- 1R 1001
=
CAR NF r- SPEAKER

CAF[HF 1
o e =
= |* s = & 4011
CAP NE-~ CAPACITOR AR CAP NP

A 14 7
=+ U1B R3
i1 C3 wl o
4 4 ||
'| B I
CAP NP
- TR =

CAP NP

o[

[ ]

I
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Khai ddng chuong trinh Orcad bang cich: TU man hinh Desktop cla Windows chon 1énh Start >

Programs > Orcad Release 9.2 > Capture Cis.

Trén man hinh xudt hién bi€u tuong Orcad

Layout

PSpice

Capture

Clra

s6 man hinh trang cUa chuong trinh Capture xudt hién vGi cic trinh don hd trg cho viéc tao mdi va

Project (dU an).

TU cUra s6 man hinh trdng nay, nhdp chon bi€u tugng Create Document trén thanh céng cu hay

chon File > New > Project d€ tao mOt Project mdi.
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i¥ Orcad Capture - [Session Log] - 10| x|
[} File Wiew Edit Options ‘Window Help - =] x|
e ] Froject. 3 BB
== Jpen g Design
I_' Libraty N
3 Chrl+5
SENE I ‘ WHOL File —
AE Text File —l

HOp thoai New Project xudt hién. TU trong hOp thoai niay, & muc Create a New Project Using
nhdp chon Schematic. Trong muc Name nhdp tén Project muOn tao, trong muc Location chon niit

Browse d€ chon thu muc mudn ch(a tap tin Project.

Chon xong, nhap chudt vao nit OK.

New Project x|

0k
Name ok |
IM.-’-'«I:H TICH PHAM Cancel |
— Create a Mew Project Uzsing——————————————— Help |

=

% ™ Analog or Mixed &40

— Tip far Mew Uzers
ﬁ " EC Board wizard Schematic Wizard iz the

fastezt wap to create blank
zchematic project.

?% ) Frogrammatle Logic tizad
i |

{+ Schematic

Location
GATHUC HAMNH ORCAD Browze. ..

I
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Sau khi nhap vao Ok 1ap tUc man hinh thi€t k€ thiét k€ cUa Capture xudt hién vGi cic trinh don,

thanh cong cu dinh dang va bang céng cU v& va thanh cong cy thi€t k€ nam bén dudi cic trinh don.

i | Orcad Capture - [/ - (SCHEMATIC1 : PAGEL}]

@ File Edit View Place Macro Accessories  ©pkions  Window  Help

=10l x|
=18 x|

ol=zd| & %= =

Ry YN EY

o olF|«[x] ~ [v[Ofo] >[4l
+ I

5 |

3

[ oo [+] 4]
| | Place part

;]

Cong viéc dau tién d€ vé so d6 nguyén 1y 1 phai 18y cdc linh kién dua 1én bang thi€t k€ trén man

hinh. Quan sit sO d0 ta thdy: 6 tu dién khong phan cuc, 1 tu bi€n dung, 5 dién trd, 1 transistor npn, 4

cOng nand 2 ngd vao, 1 dao ddng thach anh 470khz, 1 ngd vao cung cdp dc, 1 ngd ra gan cudn do tim kim

loai va 1 speaker (Ioa). Nhap chudt vao bi€u tugng Place Part trén thanh cong cu d€ 13y linh ki€n hay

place > part hodc nhan t6 hgp phim shift + p.

[
[% o 1 fuf2]+
Place part p

HOp thoai Place Part xudt hién, Trong khung Libraries nhap chon thu vién Discrete trong khung

nam bén trén khung Libraries, ding chu0t kéo thanh trugt 1én xuGng d€ tim va nhdp chon Cap NP, ciing

c6 th€ nhap ki tu C vao khung Part d€ chon nhanh hon. Hinh dang linh kién tu dién xudt hién ngay

trong
Place Part =]
¥ Part:
cUa I_a | = I
sO Cancel |
Part
100201 1SO}GATE il Add Library... |
100301/GATE
100301/FPIGATE Bemowve Library |
T100301/LCCIGATE
100301/SO/GATE Part Search... |
100302/GATE
100302/FPIGATE
100302/LCCIGATE
100302/SO}GATE
1NNANAGATFE . Help |

Libraries:

[CrPROGRAM FILES\ORCADYCAPTUREILIERARYGATE.OLE ]
-

7400 = Morinal

TAAS

ANALOG_P £ RCONVETE
COMNMNECTOR

Design Cache —Packaging

DISCRETE Parts per Pkg: 1

Part: I VI

GATE
OPAMP
TRANSISTOR

XTAL

Twpe:

Preview nam bén phdi Libraries. Nhap Ok d€ déng hop thoai.
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Chii y: néu trong khung Libraries khong c6 thu vién ch(a linh kién ma ta can thi hay nhap nit add
Libraries d€ thém thu vién. Vi du trong Libraries khong c6 tén Discrete trong Libraries, ta hdy nhap

chOn nit Add Library.

HOp thoai Browse File xudt hién. Trong hOp danh sich cic tap tin thu vién dung chult di chuyén
thanh trugt ngang qua l1ai d€ tim thu vién Discrete. Nhdp chult chon né r0i nhdp Open. Liic nay trong
khung Libraries cUa hOp thoai Place Part s& xudt hién thém thu vién Discrete ma ta vira chon. P0i vGi

cdc thu vién khiac ma chUa c6 trong khung Libraries , ciing 1am nhu trén d€ thém vao thu vién ch(ra linh

ki€n can 13y.

Laak. jr: I [Z] Library j & EF 1-'
[ 1ec [®] ATOD | DRAM =5
|1 Teeelibs @ BusDriverTransceiver @ ElectroMechanical E
|1 Cldlibs @ Capsym @ FIFD E
|1 PSpice @ Conneckar @ Filker E
@ &mplifier @ Counter @ FPEh E
@ &rithrnetic . Discrete @ Gate E

1 | Type: OrZAD Capkure Component Information Sye

Sizer 2.02 ME
File name: |Discrete Orerm ]
Files of type: IEapture Library[* olb] j Cancel |
[T Open az iead-only
4

Liic nay hinh dang cUa linh kién tu dién s& xudt hién trén dau con trd@ chudt, di chuyén chult dén
vi trf cAn dat trén man hinh va nh&p chudt d€ dinh vi. Nhap phim Esc trén ban phim d€ két thic viéc dat
linh kién.

Sau khi tr& vé& man hinh thi€t k€. Liic nay hinh dang cUa linh ki€n tu di€n sé xudt hién trén dau
con tr@ chult, di chuy€n chult dén vi tri cdn dat trén man hinh va nhdp chudt d€ dinh vi. Vi can 6 tu
dién nén 1an 1ugt con tro chult dén céc vi tri khdc dOng thoi nhdp chudt d€ dat du 6 linh kién tu dién.
Khi da dat d0 6 linh ki€n 1én bang thi€t k€. Nhap phai chudt va chon 1énh End Mode tU ¢ Menu x0
xulOng d€ thoat khdi cong cu Place Part (nhdp phim Esc trén ban phim d€ két thiic vi€c dat linh kién).

Ti€p theo 12 13y tu di€n bi€n dung. Nhap chon Place Part trén thanh cong cul.

HOp thoai Place Part xudt hi€n, trong khung Libraries nhap chon thu vién Discrete trong khung

nam bén trén khung Libraries , dung chu0t kéo thanh trugt 1én xudng d€ tim va nhdp chon Capacitor
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Var. Hinh dang linh kién tu dién bi€n dung xudt hién ngay trong cUa s6 preview nam bén phdi

Libraries .
Nhap ok d€ déng hp thoai .

Place Part

Part:

= — ]
IcapaciT oR 5

: Cancel

Part Lizt:

CaP/Sh :l Add Library. .
CAPACITOR

CAPACITOR DUAL NOM-POL |

Bemove Libran
CAPACITOR DUAL POL

CAPACITOR FEED Part Seanch...
CAPACITOR KWOM-POL =
CaPACITOR POL
CAPACITOR POL/SH

R,

CAPACITOR WaR

CAPACITAR WARD - Help
Libraries: ~ Graphic

AMALOG_P =N |

COMMECTOR e Zorma

Diesign Cache [Earwert o
GATE ~Packagng———— =\alue=
OPAMP :

TRANSISTOR Pl eiFe
~TAL Eart: I vI

Type: Homogeneous

Hinh dang linh kién tu dién bi€n dung xudt hién trén dau con trd chult, di chuyén chudt dén vj tri

[]1]
CAPACITOR “WaR

- I |
3
EhpacTD End Mode
Mirrar Horizonkally:

Mlirrar Yerkically
Raokate

can dat trén man hinh va nhap chudt d€ dinh vi.

Nhép phdi chudt va chon 1énh End mode tU menu xG xuOng d€ thoit khoi cong cu Place Part
(nh&p phim Esc trén ban phim d€ két thiic viéc dat linh kién). Ti€p tuc hiy 1dy 5 linh kién dién trd ra
bang thiét k€.

Nhap chon bi€u tugng Place Part trén thanh cong cy. HOp thoai Place Part xudt hién, trong khung
Libraries nhap chon thu vién Discrete trong khung nam bén trén khung Libraries, dung chudt kéo thanh
trugt 1én xubng d€ tim va nhdp chon Resistor. Hinh dang linh kién dién trd xudt hién ngay trong cUta sO

Preview nam bén phai Libraries . Nhdp OK d€ déng hOp thoai .
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x
FBart; 0K |
IH

Cancel |
Fart Lizt:
Q5E159 ;I &dd Librany...
a111 .24
[WA11234 Bemove Libram |
LMAT11334
[WE11134 Part Search... |
VEBT1234
VE11334 ==
LNVET1233
Libraries: — Graphic
|Desiin Cache = Momal
) Corvert R?
— Packaging ﬂvalu e~
Partz per Pka: 1
ATt I "I
Type: Homogeneous

Sau khi tr@ v€ man hinh thi€t k€ thi hinh dang linh kién sé& xudt hién trén dau con trd chult. Di
chuyén chudt dén vi tri cdn dat trén man hinh va nhdp chult d€ dinh vi.Vi can 5 dién trd nén 1an lugt
con tr@ chudt dén cac vi tri khac dOng thdi nhdp chudt d€ dat du 5 linh ki€n dién trd. Khi da dat dd 6
linh kién 1én bang thi€t k€. Nhap phai chudt va chon 1énh End Mode tu ¢ Menu x6 xubng d€ thodt khoi

cong cu Place Part (nhap phim esc trén ban phim dé€ két thic viéc dat linh kién).

Ti€p tuc hiy 13y linh kién Transistor NPN ra bang thi€t k€. Nhap chon bi€u tugng Place Part

trén thanh cong cuU.

HOp thoai Place Part xudt hi€n, trong khung Libraries nhdp chon thu vién Discrete trong khung
nam bén trén khung Libraries, dung chuft kéo thanh trugt 1én xudng d€ tim va nhdp chon Transistor.

Hinh dang linh kién Transistor xudt hién ngay trong c(fa sO Preview nam bén phai Libraries.

Nhap OK dé déng hdp thoai.
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Place Part x|

Part:
2N1070

0K

Cancel
Part
1R1001 il Add Library...
ZN1069

ZN1070 Bemowve Library
2N1132

Z2N1132A Part Search...
ZN1208
ZN1470
ZN1613

2N1711
oN1723 | Al

Libraries: ~Graphic
7400
TAAS
ANALOG_P £ Convert
CONNECTOR Q?

Design Cache ~Packaging————— <Value>

DISCRETE 5
GATE Parts per Pkg: 1

OPAMP |
TRANSISTOR Park

XTAL

' Mormal

Type: Homogeneous

Sau

khi tr& vé& man hinh thi€t k€ thi hinh dang linh kién s& xuat hién trén dau con trdé chult. Di chuyén chubt

dén vi tri can dat trén man hinh va nhdp chudt d€ dinh vi.

Nhap phdi chudt va chon 1énh End mode tU Menu x0 xung d€ thoat khdi cong cu Place Part

(nh&p phim esc trén ban phim d€ két thic vi€c dat linh kién).

Ti€p tuc hiy 18y linh kién thach anh ra bang thi€t k€. Nhdp chon bi€u tugng Place Part trén thanh

cong cu.

HOp thoai Place Part xudt hi€n, trong khung Libraries nhap chon thu vién Discrete trong khung
ndm bén trén khung Libraries, ding chu0t kéo thanh trugt 1én xuGng d€ tim va nhap chon Crystal. Hinh

dang linh kién thach anh xudt hién ngay trong cUfa s6 preview nam bén phai Libraries .

Nhap OK d€ déng hOp thoai .
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x
=
|E!ZF'1 OMEG

Cancel |
Fart Lizt:
| LIZP100E, Add Librar... |
ZP1MEG Bemove Libram |
LZPCERST
Q25 100K, Part Search... |
LZ510MEG
LZ51MEG
[F532768
Help |
Libraries: ~ Graphic
AMNALOG_P = N [
CONNECTOR =i X?
Design Cache [EarvET
DISCRETE | |
GATE — Packaging | |
OPAMP :
TRANSISTOR Partz per Pka: 1 QZP'I UMEG
Eart: I - I
Type: Homogeneous E

Tré vé man hinh thi€t k€ thi hinh dang linh kién thach anh trén ddu con tré chudt. Di chuyén chult

dén vi tri can dat trén man hinh va nhdp chudt d€ dinh vi.

Nhé&p phdi chudt va chon 1énh End mode tu @ Menu xG xufng d€ thoat khdi cong cu Place Part

(nh&p phim Esc trén ban phim d€ két thic viéc dat linh kién).

Ti€p tuc, nhdp chon bi€u tuong Place Part trén thanh cong cu d€ 18y c¢dng NAND. HOp thoai

Place Part xudt hién, trong khung Libraries nhdp chon thu vién Gate trong khung ndm bén trén khung

Libraries, dung chu0t kéo thanh truot 1én xuGng d€ tim va nh@p chon 4011. Hinh dang linh kién NAND

4011 xudt hién ngay trong

clta sO Preview Nam bén = E=t

|4n11|

phdi Libraries. Nhdp OK . = paq List

40106/FF
4010650
40107 /00P1 4
40107 /DIFS
4010750

4011/FP
4011450

4012
AN12FR

Libraries:

AMALOG_P
COMMECTOR
Design Cache
DISCRETE

£ Maormal

i Corvert

=] Help |

— Graphic———

Cancel |

;I Add Library. . |
=i -

Bemowe Library |

Fart Search...

kS

OP&MP
TRAMSISTOR
HTAL

— Packaging
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Chii §: né€u trong khung Libraries khong c6 thu vién chlta Gate ma ta can thi hiay nhdp nit Add

Libraries d€ thém thu vién

Lack irc | (] Library ~] « e B
[ Ter W] ATOD 5] DRAM =
| 11eeelibs @ BusDriverTransceiver @ ElectroMachanical ﬁ
|1 Cldiibs @ CapSYm @ FIFD ﬁ
| 1PSpice @ Conneckar @ Filker E
@ Armnplifier @ Counker @ FPGA E
@ Arithrnetic @ Discrete . E
- I I Twpe: QrCaDb Capture Co

; Size: 351 KB
File name: IGate T
Files of type: IEapture Libramy(* olb) | Cancel |

[T Open az (ead-only
4

Sau khi tr@ vé& man hinh thi€t k€. Lic nay hinh dang cUa linh kién tu di€én s& xudt hién trén dau
con trd chult, di chuy€n chudt dén vi tri can dat trén man hinh va nhdp chult d€ dinh vi. Vi can 4 cOng
NAND nén 1an 1ugt trd chudt dén cic vi tri khac dOng thdi nh&p chudt d€ dat dU 4 cOng Nand. Khi da
dat dU 4 cong NAND Ién bang thiét k&. Nhap phai chudt va chon 1énh End mode tu gmenu x8 xubng

d€ thoat khoi cong cu Place Part (nhdp phim esc trén ban phim d€ két thic viéc dat linh kién).
Ti€p theo, Nhap chon Place Part trén thanh cong cu d€ 13y loa.

HOp thoai Place Part

x
xudt hién, trong khung = Pat
. . x A speake
Libraries nhap chOn thu vién I peske Cancel |
. . . Part List:
Discrete trong khung nam bén EMBR-1E0CSPS T /SM o] AddLibrary.. |
SMRRZ-150F-5P5T A5
trén khung Libraries, dung SMRRI-150-5PDT A5 Biemove Library |
SOURCE CURREMT
A 4 A SOURCE WOLTAGE Part Search. ..
chuOt kéo thanh trugQt lén PARK GAP 5 |
xubng d€ tim va nhdp chon gEﬁEE EEE %FGGEHED —
Speaker. Hinh dang linh kién e — U R

loa xudt hién ngay trong cUa
sO Preview nam bén phai

Libraries.
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Libraries: — Graphic

ANALOG_P & Nomal L5

COMMECTOR - Zorma

Design Cache [Eariver

GATE — Packaging

QP&kP _

TRANSISTOR Parts per Pkg: 1

ATAL ATt I vI “\alues
Type: Homogeneous
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Nhép OK d€ déng hOp thoai.

Sau khi trd v€ man hinh thi€t k€. Liic nay hinh dang cUa linh kién loa s& xudt hién trén dau con trd
chuOt, di chuyén chudt dén vi tri can dat trén man hinh va nhdp chudt d€ dinh vi. Nhdp phai chudt va

chon 1énh End mode tU gmenu x6 xuOng d€ thoit khoi cong cu Place Part (nh@p phim esc trén ban phim
d€ két thic viéc dat linh kién).

Bay gi® ti€n hanh 1ay cdc bd do k€t ndi ngd ra (dau do) va ngd cung cap ngudn DC cho mach ciing
nhU cdc cOng. Nhap chon Place Part trén thanh cong cu.

HOp thoai Place Part xudt hién, trong khung Libraries nhdp chon thu vién connector trong khung
nam bén trén khung Libraries, ding chudt kéo thanh trugt 1én xubng d€ tim va nhdp chon CON2. Hinh
dang b0 két n0i s& xudt hién ngay trong clfa s& Preview ndm bén phai Libraries.

Nhap OK d€ déng hbp thoai .

xq
Part: 0K |
IEDNZ‘I
Cancel |
Part Lizt:
COMNTBA - Add Library. .
COMNTBAP |
COMT6E Bemove Librar |
COMTBLC
COM17 Part Search... |
COMN18
COMNT84
CON19
P L Help |
Libraries: — Graphic
CONNECTOR & Momal J7
Dezign Cache ~ -
DISCRETE LEdriyEr 1
OFaAMP 5
—Packaging———
Fartz per Plka: 1
Fart: | vI <Walug=
Type: Homogeneous

Pua tro chubt dén cic vi tri trOng trén ban thi€t k& va 1an 1ugt nhap trdi chudt 2 1an dé€ dat 2 bd
két noi.

Cubi cuing nhdp vao bi€u tugng mass d€ két ndi cic chan linh kién c6 chung mass. Nhdp chon

Place Ground trén thanh cong cu.
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HOp thoai Place Ground xudt hién, trong khung Libraries nhdp chon thu vién Capsym va trong
khung nam bén trén khung Libraries, diing chu0t kéo thanh trugt 1én xubng d€ tim va nhdp chon Gnd-

Power. Nhap OK d€ déng hdp thoai.

Place Ground x|

Symbol: OK
GND_POVWER

Cancel

GND - /_\
GND_EARTH Add Library...

GND FIELD SIGNAL

|1
==

GND POWER Remove Library
GND_SIGNAL LI

_ Help
Libraries:

Design Cache .
MISCPOWER Name:

SOURCE GND_POWER

bua

tr® chubt dén biu tuong Mass trén dau dén céc vi trf tr6ng trén bang thi€t k€ va nhé'p trai chubt d€ dinh
vi. Nhan phim Esc trén ban phim d€ két thic.

Budc ti€p theo viéc 18y va dat linh kién 12 di chuyén va sap x€p céc linh kién cho thich hgp vdi so
d6 nguyén ly. Nh@p chon vao linh kién muln di chuyén, linh kién dugc chon sé dugc déng khung. Gilr
chuOt va di chuy&n dén vi tri thich hgp trén ban vé& rdi nha chudt d€ dinh vi linh kién. Nhap chudt vao
ch0 trOng khong c6 linh kién d€ bd chon linh kién vUa di chuyén. Lap 1ai cac budc trén d€ di chuyén
cdc linh kién khac dén vi tri thich hgp trén bang thi€t k€.

Trong qud trinh di chuyén linh kién, n€u hudng cUa linh kién khong nam ding thi ta ¢ thé xoay
linh kién sang hudng khic phit hgp bang cich nhap phai chudt va chon 1&nh rotate tir menu x8 xubng
hay nhan phim R trén ban phim (vGi di€u kién 1a ta da nhdp nhon linh kién ) mOi 1an ta s dung 1&nh trén
thi linh kién sé& xoay 1 géc 90°.

Mirrar Harizankally

Mirror Mertically
Rotate

Edit Properties. ..
Edit Part
Wiew Database Part  Chrl+Dr
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Ngoai ra ta ciing c¢6 thé€ 1at 1 linh kién doi xUng theo chi€u ngang hay chi€u doc bang céch nhap
chuOt d€ chon né, nhdp phai chudt va chon 1énh Mirror Horizontally hay Mirror Vertically tir Menu

x0 xulng.

Mirrar Horizonkally Mirrar Horizonkally

Mirrar Yerkically Mirrar Yerkically

Rakate Rakate

Edit Propetties. .. Edit Propetties. ..

Edit Part Edit Part

Wiew Database Part  Chel+D Wiew Database Part  Chrl+D
Link Database Part  Chrl+L Link Dakabase Part  Chrl+L

Hinh sau ¢y minh hoa cho viéc quay ddi di€n linh kién tuong Ung theo chi€u ngang va chi€u doc,

khi sap x€p linh kién xong sé& c6 vi tri c4c linh kién trén bang thi€t k€ sau:

e —
I ] | o |
m | |1R1EIEI1 1R1004
1R1001 | |
—
—l

Budc k€ ti€p ti€n hanh noi day gilta cic linh kién. Nhap chon bi€u tugng place wire trén bang

cong cuU vé hay chon Place Wire.

E x|
w oL E L+ A
Ll EPlace;i}e e |

~ | |Ole] o Al

Sau khi chon 1énh, con trd chudt sé thay d6i thanh hinh chit thdp (+). Pua con trd dén chan linh
kién mu6n ndi diy va nhdp chult d€ bat dau vé.

Di chuyén con trd chuOt dén chan linh kién th( 2 va nhap dip d€ két thiic di€m cudi day nbi, 1
dudng diy nbi s& dugc vé. Trong qua trinh di chuyén chudt dén chan linh kién th( 2, khi mudn dGi
huGng day n6i hiy nhap chult d€ tao géc va di chuy€n chult sang huéng khéc. Hinh sau minh hoa viéc

n0i diy di hoan tat.
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Khoa Dién T
Ji
R1 . i
Fa 3
R
I[“ COMz2
| UiA
OZF10MES £2
1 uio
3 o
" L5t
) 11 kAP NP 4011
" 13 R4 RE
Re R 1R1001
CAR NP ~ ho 1 SPEAKER
TAR|HF —1
Ui =
L g
= s # ca = & 4011
CAP NEA- CAPACITOR WAk CAR NP
Ao 14 7
T U1iB R3
i} C3 wl @
) 4 1
'| fi I
CAR WP
. ENTE =
[
[
-~ CAP NP

L]

i

Sau khi nGi day, can phai chinh stta mOt sO chi ti€t mach 1ai cho thich hgp khi ra thuc hién tao
mach in.

Pau tién, hay thuc hién viéc dua cac cGng NAND vio ciing 1 IC 4011 b3i vé IC 4011 tich hgp bén
trong n6 4 cdng NAND nén c6 thé dua cdc cBng vao trong ciing 1 IC 4011. Nhap diip vao cGng NAND
th(* nh&t hay nhdp chon ¢dng NAND, nhdp phdi chudt va chon 1énh Edit Properties t Menu x&
xulng.

Clra sO Properties xudt hién. TU cUa sG nay, trong cOt Referrence, nhap chult d€ s(ra thanh Ul,
trong cOt Designator nhdp vao miii tén hudng xudng va chon ch(r A. Nhadp chon bi€u tugng Close phia
trén géc phdi man hinh d€ déng clra s6.

% Orcad Capture - [Property Editor]

DEFAULT
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Ti€p theo nha&p dip vao cOng NAND th(r hai, clfa sG Properties xudt hién. TU c(fa s6 nay, trong
cOt Referrence, nhdp chuOt d€ sira thanh Ul, trong cOt Designator nhdp vio mii tén hudng xubng va

chon ch(r B. Nhap chon bi€u tugng close phia trén géc phdi man hinh d€ déng clra s06.

¥%¥|Orcad Capture - [Property Editor] - 8] x|
@ File Edit Wiew Place Macro Accessories Options  ‘Window Help -8 =
||| 2| &R 2z e g (S e ey i i e v [l M i”
| Mew Column...l Apply | Displa_l,l...l Delete F'ropertyl Filter by: |< Current properties » j Help I
Designator| Graphic |II] Impleme | Imple | Im (Ham|Part Reference PCE Fo | Power Pin Primitive Reference 1=
1 f|& j 4001 _3.N§ =n f38 LA r DEFALLT L1
T e
C
o

Ti€p theo nh&p diip vao cOng NAND th(f ba, c(ra s6 Properties xuat hién. TU clra s6 nay, trong cOt
Referrence, nhdp chudt d€ sra thanh Ul, trong cOt Designator nhdp vio mii tén hudng xubng va chon

ch(r C. Nhdp chon bi€u tugng close phia trén géc phdi man hinh d€ déng clra s6.

¥%¥|Orcad Capture - [Property Editor] =]

@ File Edit “iew 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.[‘4% =N S35 LA I DEFALLT L1
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Ti€p theo nh&p diip vao c@ng NAND th(r tu, clra s6 Properties xuat hién. TU clfa s6 nay, trong cOt
Referrence, nhdp chudt d€ s(ra thanh U1, trong cOt Designator nhdp vio mii tén hudng xubng va chon

ch(r D. Nhdp chon bi€u tugng close phia trén géc phdi man hinh d€ déng clra s6.

Tré vé man hinh thi€t k€ hiy quan sit: ltic nay cic cOng di thay dGi th( tU chan cho phit hgp vGi sO
chan trong IC 4011.

¥¥|0rcad Capture - [Property Editor] - |El |5|
File Edit Wiew Place Macro Accessaties Options  ‘Window  Help =0
olz(a| &| »|E(e| 2| e R EEEEEEE ]
‘ Mew Calumn... I Apply I Display...l Delete Property | Filter by: |< Current properties » j Help |
Designator | Graphic II]| Impleme | Imple Im|Nam Part Reference| PCB Fo |Power Pin Primitive Reference 1=
1|c j 4001_3M: =N 1938 C r DEFALT ]
«  uia “ uic
i g 4011
g 105
o £ - 4
4011
r-| |
T }: | WD
o & i o 12 i
i 13
O— O—
- 4011 - 4011

K€ ti€p hiy slra d6i céc gid tri cho céc linh kién bang céch nhap ddp chudt vao chuli gid tri di theo
linh kién. HOp thoai Display Properties xuat hién. Trong khung Value nhdp vio céc gia tri va nhap OK.
Tuong tuU cho cdc linh kién khéc.
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Display Properties

Mame: Value

Value: Iﬁ

—Font

Arial 7 [default]

Change... | Use Defaultl

~Display Format

" Do Mot Display

—Color

[Defaut |4

* Yalue Only
" Name and Value .
—Hotation
" Name Only &~ 0l o180
" Both if Value Exists a0 o 2701
QK Cancel Help

PGi vGi cdc cOng chiing ta con 1 chinh stfa quan trong, d6 1 hién thi cdc chan ngudn hoat ddng cla

chiing ma trong Capture theo mdc dinh chiing s& an. Lan 1ugt chinh sta tUng cOt 1, nhdp chubt chon

cOng sau d6 nhdp phai chubt, chon 1énh Edit Part tUr menu x6 xulng.

Mirrar Horizonkally

Mirrar Yerkically

Rakate

Edit Properties. ..

Wiew Database Part Chrl+D
Link Database Part  Chrl4-L

HOp thoai Pin Properties xudt hi€n, trong khung Shape nh@p vao mii tén hudng xudng va chon

Line. Nhap chudt chon h0p ki€m tra Pin Visble. Nhap OK d€ tr3 vé c(ra s6 sla linh kién
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14
-
-~
e

|
|
|
|

S

Pin Properties |

Shape:
]
ILine j | I
Humber: Type: Cancel |
4 IF.':""“IEr j IJzer Properties... |
Width————— Help |
% Soalar e
¥ Pin‘isible
£ Bus

Liic nay cOng NAND trong c(ra s6 dd xudt hién chan nguén VSS va VDD. Nhap chudt vao niit close
cUa cUra s6 d€ dong lai:

HOp thoai Save Part instance xudt hi€n. Nhap niit Update Current d€ chi thay dGi d0i vGi Project

hién hanh.

Save Part Instance |

YWwiould you like to update anly the part instance being currently edited, or all
part inztances in the design?

IIpdate All Dizcard Cancel Help

Tié€p tuc 1ap 1ai cic budc trén d€ hién thj chan nguOn cla cic c6ng con lai. Sau khi da hoan thanh
viéc hién thi c4c chan ngudn, hdy nhdp chon biéu tuong Place Wire trén bang cong cu ndi diy cdc chan

nguOn nay d€ hoan tat so dO nguyén ly.
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[% o1 [m|2]+]
Plare wire
|F‘Ia|:e Macro  Accessories  Options
Partk... Shift+P
Database Park Shift+2
ire Shift-+
i Bus Shift+E
Jz
Rl g i
Rz 7
R
”:“ CONZ
+  UiA
DZPIOMEG c2
¥ o
3 a1 L5
12
| 11__LAF NP 4011
13 R4, RS
e R "~ 1R1001
_— 1 —_— 4
EAP NP - ual SPEAKER
CAR[HR 1
= e =
—_— s ¥ ©Ca —_— s 4011
CAR NEA-~ CAPACITOR WAR CAP MP
~ 14 7
= B R
5 C3 oo oo
4 4 |
'| i I
CAP MP
- a0l =
|
I
I~ CAP HP

[ ]

J1

Sau khi tao so d6 nguyén 1y hay nhdp vao bi€u tugng Save Document trén thanh cong cU ndm bén

dudi cdc trinh don d€ 1uu lai. Hay chon 1€nh File > Save trén Menu.

olzd| 8] ¢
IT :D-lﬁax-'e ducument}-l

MOt thong bdo cla capture hoi ta cé mudn 1uu 1ai tat cd hay khong. Nhdp OK d€ chap thudn

Orcad Capture

A\

x|
Daka has changed in this schematic,
Changes across ALL pages of schematic SCHEMATIC] will be saved,

Would wou like to save ALL pages?

o« |[
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Ti€p theo 1a phdi tao tap tin netlist c6 phan md rdng * MNL d€ lién k€t v&i chuong trinh layout.
Chon bi€u tugng Restore G géc trén bén phdi clia bang thi€t k€. Chi y : dUng 1am vdi bi€u tugng

tuong tu cla chuong trinh Capture

NEIES
_|®] x|
i [Restore Dawn]

—
Kich hoat cUra sO project va nh@p chon trang s0 d6. Trudc khi tao netlist can phai ki€m tra 10i cla

sO d0 nguyén ly vé€ diy nGi... nhdp chon bi€u tugng Design Rules Check trén thanh cong cul.

&S] &] wols1]¥|m5z=] (5]
Design rules check

PCE

T File | B2, Hierarl:h_',II

=0 Design Resources
E| Jmach tich phan.dsn
’ [5-B1 SCHEMATICH

B

_ [+ Design Cache
B3 Library

...... 1 Cukputs

------ £ Referenced Projects

Hoép thoai

Design Rules Check x|

Design Rules Check

| ERC Matiis |
Xuét hién Vé nhép —chpe hode |
o % Check entire design " Use occunences
OK de Chuong trinh " Check zelection % |se instances [Prefered) ‘

bat dau tur déng —Action

" Check design rules

ki€ém tra.
" Delete existing DRC markers

— Report
[™ Create DRC markers for warhings

[™ Check hierarchical port connections ¥ Check unconnected nets
[~ Check off-page connector connections [ Check SDT compatibility
v Fepart identical part references [~ Repart off-grid objects

¥ Repart invalid packaging [~ Report all net names

™ Repoit hisrarchical ports and off-page connectors

ReportFile: [ Wiew Output

ID:'\LE BAD KHAMHMGIAD TRIMH ORCADYHINHAOR CAD® Erowsze. .. |
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Néu chuong trinh khong c6 thong bdo gi, tlic 1a s dd mach khong c6 16i gi. Néu c6 16i thi chuong

trinh s& hién 1én 1 thong bdo cdc 101 va vi tri 16i d€ dé dang trd 1ai sO d6 mach dé€ sra lai

Sau khi da ki€m tra 16i, nhdp chon bi€u tugng Create Netlist d€ tao tap tin Netlist.

Create Nethist

Hoép
thoai Create
Netlist xudt

A

hién.

[eSLE BAD EHANHYNGIAD TRIMH ORCADSHINHYORCADSMACH TICH PHA
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Chon nhin Layout trong khung Netlist File chuong trinh sé& tu ddng mdc dinh tao tap tin Netlist

gibng vdi tén tap tin Project va 1Uu trong cling 1 thu muc. Nhdp OK.

MOt théng bdo cUa chudng trinh rang tap tin Project sé dudgc 1uu dé€ tap tin Netlist. Nhdp Ok dé€
ti€p tuc
Nhap vao bi€u tugng chuong trinh & trén géc trdi man hinh va chon 1&nh Close d€ thoat khoi

chuong trinh Orcad Capture

Orcad Capture ﬁl = Restore
Mowe
Design D:ILE BAD KHAMHVGIAC TRIMH ORCADYHINHLORCADYMACH TICH PHAR.DSM will iz
be saved priot ko netlisting.

= Minimize

cancel | [0} Maximnize

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

Ale+F4

KhGi dOng chudng trinh Orcad layout bang cich tr man hinh desktop cUa windows chOn start >

programs > orcad release 9.2 > layout plus.
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Microsoft Waord
@ Morkon Antivirus

% Bkavz002

E Programs

:g @ Documents k

E I% Settings k

E§ % Search »

L @ Help

§ Run...

§ w Shut Do, .

Eﬁtart | @ &8 7| #untitled - Paint

Man hinh trang tién layout xudt hién v4i cic trinh don hd trg cho viéc tao va qudn Iy cic tap tin

mach in.

-lojx

File Wiew Tools Help

D[z 2

For Help, press F1 RN ,-E

TU trong man hinh tién layout nay nhdp chon bi€u tugng Open new board hay File > New.
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Impork
Expork

Exit

Open...

Recent File

& Orcad Layouk

File Miew Tools

Help

=101 x|

2
2

Layaouk Cesign

o m

HOp thoai Load Template File xudt hién. Bén trong hOp thoai nay 1a danh sich céc tap tin ban

dé tiép tuc

Load Template File

Loak irn: I ) Data

x|« & ek B

mach vdi cédc kich thuGc mau, mac dinh chuong trinh 12 tap tin DEAULT.TCH, nhdp chubt vao Open

2l x|

=8| DM_CP144. TFL
] DM_CP160,TPL
] DM_cP200,TPL
] DM_LP128.TPL
& DM_LP136.TPL
] DM_LP144,TPL
] DM_LP160.TPL
] DM_LP200. TPL
&) DMEE3YNS, TPL
] DMBE3YST. TRL

] DMBE3YSY, TPL

] DMBBSYNG, TPL
] DMBBSYST, TRL
] DMBESYSY, TPL
4] DMBEXVNG, TPL
&) DMEEXYST. TPL
] DMBERYSY, TRL
] EC3U100.TPL
] EC3U160.TPL
&) EC3LEz20,TRL
] EC3UZa0, TPL
] EC3L340, TPL

g

#| DEFALLT.TCH  |]B.TRL
@] 1BET_AMY.TCH  [a8] BC.TRL
#]ZBET_SMT.TCH  |[a8]C.TPL
#]2BET_THR.TCH  |a8] CadStar.tch
&) 386016, TCH &) CCLTPL

] 3BET_AMY.TCH  [a8] CERAMIC. TCH
] AH, TRL =] 0. TRL

4] AHC. TPL 8] D TRL
ST
] av1,TRL ] DM_CP128.TPL
] Ay, TPL ] DM_CP136.TPL
1] |

File name: |DEFaULT

Filez of type: I Template [*.tpl* tch)

- Cancel
P [ e=] )

HOp thoai Load Netlist Source xudt hién. Bén trong hOp thoai nay hiy chon tap tin Mach Do Kim
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Lok jri |3 bai 2 ~| « ® ckE-

Hiztary

[ e
&

ty Documents

iR

Compuiter

=

File narne: IM.-'i'-.EH OO TIM kIR LOAI j Open I
Filez of type: INetIigt [*.ranl) j Cancel |
E

thoai Save File as xudt hién yéu cau hiy nhap dudng dan tén (trong muc File Name) va thu muc d€ luu

ban mach sap dudgc tao ra. Nhap niit Save dé ti€p tuc

Savejn:l'a bai 2 j L =% E-
BACKUP1 PLACE1 SWEEPZ

BACKUPZ PLACEZ SWEEP3

BACKUPS PLACES SWEEP4

BACKLP4 PLACE4 SWEEPS

BACKUPS PLACES

MACH DO TIM KIM LOAL  [B] SwEEP1

1 | i
File name: bACH DO TIR KR LOA) | Save I
Save as lwpe: I Board [*.max] j Cancel |

Clra s0 Automatic ECO Utility xudt hién, bén trong né c6 hdp thoai Link Footprint To
Component xudt hién thong bdo chuong trinh khong thé tim thdy chan cdm cho linh kién U1 c6 tén linh
ki€n 13 IC 4011 nén ta can phdi chon chan cho IC 4011. Hiy nhap chudt vio niit link existing footprint

to component... D€ ti€n hanh chon.

HOp thoai Footprint for IC 4011 xudt hién cho phép chon chian cam cho linh kién IC 4011. Trong
khung Libraries cUa hOp thoai chon thu vién chan cdm Dip100b va trong khung footprints chon chin
cam mang tén Dip100b/14/W.300/L.800, hinh dang cUa chan cadm xudt hién trong cUta s6 & bén phai.
Nhap ok d€ chap nhan .
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Chu y: tat cd céc chan cam linh kién dudc chon, chuong trinh 1uu 1ai va s€ dp dung cho céc linh

ki€n tuong tU trong cdc ban mach thi€t k€ hién hanh va sau nay.

Sau khi nhdp OK, tién ich Eco sé& ti€p tuc tu dOng tim cic chan cdc chian cam cho cic linh kién
khéc c6 trong s0 d6 mach. Néu khong tim thdy thi chudng trinh s€ xudt hién thong bdo 13 khong thé thay
va ta can phdi tu tim. Oa diy chuong trinh khong tim thdy chan cdm cho loa va bd dao dbng la

JUMPER100 trong thu' vién Jumper.

Clra sG Automatic ECO Utility thi hanh xong thi trén man hinh cUa chudng trinh xudt hién toan bo
hinh dang céc linh kién va cdc day noi gilta cic chan linh kién.
K€ ti€p 1a sap x€p cdc linh kién dat 1én bdn mach sao cho thich hgp, dau tién ta c6 thé xo4 cic chi

thich di theo linh kién bang cich chon bi€u tugng Text Tool trén thanh cong cu.

ol ST
) [f ToElext Tool™
Di chuyé€n trd chubt dén cdc viin ban va nhap chudt d€ chon né sau d6 nhdn phim Delete trén ban

phim dé xo4 né.

DE sap x€p céc loai linh kién, nhdp chon bi€u tugng Component Tool trén thanh cong cu.

| 2] 5] o] O\ GIT 5.2 w1 =l
I G |25 @'rpp_m]_e_n_t Tooll .

Pua con trd chudt dén linh kién can sdp xEp, nhdp chudt d€ chon né, di chuyén chubt dén vj tri

mu®n dat va nhdp chudt d€ dinh vi. Trong qu4 trinh di chuyén, ta c6 th€ nhdn phim R trén ban phim dé

xoay cic linh kién qua hudng khic nham t6i Uu hod viéc dat cic linh kién .

e —
I ] | o |
m | |1R1EIEI1 1R1004
1R1001 | |
—
—l

Budc ti€p theo 1a chon 16p d€ tao mach in. Do mach nay tudng dGi don gidn nén c6 thé dinh 15 1a

chi tao 1 18p. Nhap chon bi€u tuong View Spreadsheet trén thanh cong cu.

Sau d6 chon 1énh Strategy > Route tU Menu x0 xu0Ong.

)| 2| 2| o] of= ol

C(ra sO Route Layer xudt hién View Spreadsheet I_li
T T
Skrategy... k Route Sweep
. Route Pass
N i aA > n Skatistics
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Trong cOt Enabled cUa cUta s nay, gilt phim Ctrl va dOng thdi nhép trdi chubt d€ chon tat cd cic
16p khong mubn tao trong mach in, céc 18p dugc chon sé dGi thanh mau den. Sau d6 nhdp phdi chult va
chon 1énh Properties (hay nh@n phim tat Ctrl + E ). HOp thoai Edit Layer Strategy xudt hién. Nhap

chudt vao hdp ki€m tra Routing Enabled bd d€ tuy chon nay. Sau d6 nhap Ok d€ déng hdp thoai Edit

Layer Strategy.
o]
=
Sweep/Layer Name Enabled Cost Direction Between
BOTTOM [ Mo ] 50 49 Vert, 1]
INNER1 | HNo | 50 49 Vert. 0
INNERZ? | No | 50 51 Horz. 0
5 Next 3
TOP Yes 50 49 Vert. 0
BOTTOM [ Mo ] 50 51 Horz. 1]
INNER1 | HNo | 50 51 Horz. 0
INNERZ? | No | 50 49 Vert, 0
b Special Options
TOP Yes 50 51 Horz. 0
BOTTOM [ Mo ] 50 49 Vert, 1]
INNER1 | HNo | 50 49 Vert. 0
Lic INNERZ | No | 50 51 Horz. 0 —

nay cUra s6 thong sO Route Layer cic 10p cUa cOt Enabled ma da chon sé d6i tir Yes thanh No. Nhap

chu0t vao bi€u tugng Close phia trén géc phdi hOp thoai d€ déng clra.

Ti€n hanh dinh r6 d0 rdng cla dudGng mach in bang cich nhdp chon bi€u tuong View Spreadsheet

va chon 1énh Nets tUr Menu x0 xu0Ong.

HOp thoai Nets xuat hién, trong cOt Width hiy nhap chon toan b0 cOt nay va nhadp phdi chudt. Hiy

chon 1énh Properties tU Menu xG xuOng.

HOp thoai Edit Net xudt hién. Trong hOp thoai Edit Net nhap céc gi4 tri vao c4c khung Min Width,
Conn Width, Max Width tuong Ung 1a 10, 10, 10.

Nhap xong nhdp Ok d€ déng hOp thoai. Liic nay cic dong cla cOt Width trong clta sO Nets xudt

hién céc con s6 vUlra nhap.
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—mix
Net YWidth Houting
Name Color Min Con Max Enabled Share | Weight
GND Yes Yes 50
NO1180 Yes Yes 50
NO1902 Yes Yes 50
ND2294 Yes Yes 50
NO2500 Yes Yes 50
NO3168 Yes Yes 50 —
NO3367 Yes Yes 50
NO3814 Yes Yes 50
NO4D15 Yes Yes 50
NO4380 Yes Yes 50
NO4920 Yes Yes 50
<] | |

Ti€p tuc hiy vé& khung vién cho badng mach nham giGi han kich thudc cla bang mach in, nhdp

chon biéu tugng Obstacle Tool trén thanh cong cu.

|_Dhstacle Tuul—|

Pua con tr@ chubt dén vi tri géc trén bén trai cla khung mubn vé&, nhdp chudt d€ bat dau vé. Di
chuyén tré chudt sang bén phai d€ vé& canh th(r nhat. D&n géc th( hai, nhap chudt d€ chon hudng va di
chuyé€n chult xubng dudi d€ vé canh th( hai. Ti€p tuc cong vi€c trén cho dén khi gdp géc két thic,

nhdp chult d€ khép kin va nhdp phai chudt chon 1énh End Command tUf Menu xG xu0Ong.

Khung da dugc vé bao quanh ban mach.

F

Bay 5

gi0 cho chuong trinh tU ddng chay d€ tao mach in. Nhdp chon Menu Auto > Autoroute > Board
MOt thong bdo cho bié€t viéc chay mach in di hoan thanh. Nhap OK d€ tiép tuc.
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Layout Plus x|

@ All sweeps completed {or disabled)

Trén man hinh xudt hién ban mach in da dugc thi€t k€ hoan tat va ta c6 thé nhap chon bi€u tuong

Zoom In sau d6 nhap chubt vao badn mach d€ phéng to.

Tuy nhién hiy quan sit mach in vUa tao thanh dé dang nhén ra rang van con cdc diy n6i mach

chua dugc tU dOng tao mach in.

Ghi Chit: do qué trinh sap x€p céc linh kién trén ban v& chua dugc t0i Uu hay c6 thé mach phic
tap nén néu chay 1 18p thi mach in khong hoan toan tao dugc. N&u trong qud trinh thuc hi€n bai tap nay,
vGi 1 16p mach in dugc tao hoan toan thi khong can phai thuc hién cic budc sau.

D€ khac phuc dau tién ta hiy xod bo cdc dudng mach in d€ trd vé v4i cic dudng ndi ban dau

Auto > Unroute > Board

Auko Window  Help

Refresh 3 Ilh"@ l_.llg
F

Place r
Unplace »
Fanouk k
Autoroute 4
i DRC/Route Box
Design Rule Check., .. hek
Remove Yiolations r
Camponent

“learnin Mecinn

Ngay 1ap tUc chuong trinh s& xo4 cdc duOng mach in trén bang va trd vé€ cdc dudng nOGi mach ban

dau. Nhap chon bi€u tugng View Spreadsheet trén thanh cong cu

Sau d6 chon 1énh Strategy > Route tUf Menu x0 xu0Ong.
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Clra sG Route Layer xudt hién

ol
[
SweepfLayer Name Enabled Cost Direction Between
BOTTOM 50 49 Vert. 0
INNER1 Mo 50 49 Vert. 0
INNER2 Mo 50 51 Haorz. 1]
5 Next 3
TOP 50 49 Vert. 1]
BOTTOM E1 Lgrz. 0
INNER1 orz. 0
INNER2 ert. 0
6 Special Options
TOP 50 51 Haorz. 0
BOTTOM 50 49 Vert. 0
INNER1 50 49 Vert. 1]
INNER2 50 51 Horz. 0

CUra sG thong sO Route Layer xudt hién d€ tao thém 1 10p mach in trong cOt Enabled nhdp chon

cdc hang mang tén Bottom va nhap phai chudt va chon 1énh Properties tir Menu x0 xu0ng.

HOp thoai Edit Layer Strategy xudt hién. Nhap chult vao hOp ki€m tra Routing Enabled bd dé

tuy chon ndy. Sau d6 nhdp OK d€ déng hOp thoai Edit Layer Strategy.

-ia/x]
=
SweeplLayer Name Enabled Cost Direction Between
BOTTOM Yes 50 49 Vert. 0
INNER1 No 50 49 Vert. 0
INNER2 No 50 51 Horz. 0
b Next 3
TOP Yes 50 49 Vert. 0
BOTTOM Yes 50 51 Horz. 1]
INNER1 No 50 51 Horz. 1)
INNER2 No 50 49 Vert. 0
6 Special Options
TOP Yes 50 51 Horz. 0
BOTTOM Yes 50 49 Vert. 0
Tai Liéu hoic tad | INNERI No 50 49 Vert. 0
—  |_INNERZ No 50 51 Horz. 0 |
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Liic nay c(ra sO thong sO Route Layer cic 16p cla cOt Enabled ma ta chon sé d6i tU No thanh Yes.

Nhap chult vao bi€u tugng Close phia trén géc phdi hOp thoai d€ déng clra.

BAy gi0 cho chuong trinh chay tu ddng 1 1an nita d€ tao ra mach in v&i 2 18p: 18p trén va 18p dudi,

nhdp chon Menu Auto > Autoroute >Board
MOt thong bdo cho biét viéc chay mach in di hoan thanh. Nhdp Ok d€ ti€p tuc.

Trén man hinh xudt hién bdng mach in da dugc thi€t k€ hoan tat, ta c6 thé nhép chon bi€u tuong

Zoom In sau d6 nhdp chudt vao bang mach d€ phéng to.
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Mu6n xem riéng tUng dudng mach in bang cdch chon View > Clear Screen hay nhan phim
Backspace trén ban phim d€ xdo toan bd man hinh va sau d6 nh@p phim s6 1 trén ban phim d€ xem 1Gp
TOP (16p trén).

Va phim
s 2 d€ xem 16p BOTTOM (1Gp dudi).

PE trd vé tinh trang hi€n thi toan bO, chon Menu View > Design. D& két thic, hiay nhap chon bi€u

tugng Save trén thanh cong cuU bén dudi trinh don d€ luu 1ai toan bd bang mach in vUa tao hay vao

Menu File > Save. = i< | 83| E| B
X v [0

File Edit Yew Tool Options

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

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

L. DUNG CHUONG TRINH ORCAD CAPTURE PE VE MACH NGUYEN LY:
Khdi ddng chuong trinh Orcad bang cach: tU man hinh Desktop cla Windows chon 1énh Start >

Programs > Orcad Release 9.2 > Capture Cis.
i Micrasaft Ward
= T @ Morton Antiviras
EI-.'I Crcad Family R 1,2 M E¥ cCapture CIS

Programs E PSpice
»
L

Documents

Settings

Search

Help

Eﬁtart lHeds >

| S urtitled - Paint

Trén

man hinh xudt hién bi€u tugng Orcad

CUra s6 man hinh trang cUa chuong trinh Capture xudt hién vGi cdc trinh don hd trg cho viéc tao

mdi va qudn 1y cic Project (dU 4n).

U% Orcad Capture - [Session Log] - | I:Ilﬁl

D File Wiew Edit Options Window Help == =]
tlz|d| 8| fE=e 202 EHE e

| -
TU clra s6 man hinh trdng nay, nh@p chon bi€u tuong Create Document trén thanh cong cu hay

chon File > New > Project d€ tao mOt Project mdi.

i% Orcad Capture - [Session Log] =10/ x|

D File “iew Edit Options ‘Window Help =12 x|
- I 7 als
_=—  Open k Design

JI_ Save Chrl+5 Library . T —

YHOL File
Tailigung| - Savehs e e ;l 69
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HOp thoai New Project xudt hién. TU trong hOp thoai niy, & muc Create a New Project Using
nhdp chon Schematic. Trong muc Name nhdp tén Project muOn tao, trong muc Location chon niit

Browse d€ chon thu muc mu®n ch(fa tap tin Project. Chon xong, nhdp chudt vao niit OK.

Mew Project 5'

]
Mame ok |
IM.E'-.EH TICH PHAM Cancel |
— Create a Mew Project Lzing Help |

T

% ™ Analog or Miked 4./0

— Tip for Mew sers
E " PC Board Wizard Schematic \Wizard iz the

faztest way to create blank
zchematic project.

\g\EP ™ Frogrammatle Logic wizard

f* Schematic

Location

IG:'&THLIE HAaMH ORCAD Browsze. .. |

Sau khi nhap

vao OK 1ap tUc man hinh thi€t k& thi€t k€ cla Capture xudt hién vGi céc trinh don, thanh cong cu dinh
dang va bang cong cuU v& va thanh cong cu thi€t k€ nam bén dudi céc trinh don.

Cong viéc dau tién d€ vé so db nguyén 1y 1 phai 18y cdc linh kién dua 1én bang thi€t k€ trén man
hinh. Quan sét sO d0 ta thdy: 2 tu dién khong phan cuc, 8 dién trd,1 transistor pnp, 4 cOng nor, 1 ngd vio
cung cap dc, 1 ngde ra tin hiéu va bi€u tUgng mass.

TruGc hét 18y 4 c6ng Nor, Nhap chudt vao bi€u tuong Place Part trén thanh cong cu d€ 1dy linh

kién hay Place > Part hodc nhan tG hgp phim Shift + P.

o | s | +] A3

k74 || k=] ] F:
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HOp thoai Place Part xudt hién, trong khung Libraries nhdp chon thu vién Gate trong khung
Part G trén, ding chut kéo thanh trugt 1én xubng d€ tim va nhap chon 4011. Hinh dang linh kién tu

dién xudt hién ngay trong c(fa sG Preview nam bén phdi Libraries.

Nhap OK d€ déng hdp thoai.

Place Part

X
=
4001
Cancel |

Fart List;

14583 - Add Library. .. |
14524 :|I

1458450 Bemowve Libram |
4000

4000/50 Fart Search... |
4001

4001 /FP

4001450

4002

AN /FP hd Help |
Libraries: “Graphic——— [ |S/\PROGRAM FILESIORC,
AMNALOG_P o

COMNECTOR ~ Mormal . -
Design Cache Convert -

DISCRETE L 3
~Packaging——— z

OPAMP :

TRANSISTOR Partz per Pka: 4 . I

Part: I,-'i'-, vI
Type: Homogeneous
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Chii y: néu trong khung Libraries khong c6 thu vién chifa linh kién ma ta can thi hdy nhap nit Add

Libraries d€ thém thu vién. Vi du trong Libraries khong c6 tén Gate trong khung Libraries, hiy nhdp

chOn nit Add Library.
Look jr: I [C7 Library j L] ¥ ER-
[ 1ec =] aToD =] CRa =
| Ieeelibs @ BusDriver Transceiver @ ElectroMechanical @
1 oldiibs @ capsym @ FIFOQ @
|1 PSpice @ Connectar @ Filker @
@ Amplifier @ Caunker @ FPEA @
@ Arithrmetic @ Discrete . @
g I I Twpe: OrZaD Capture Co
. Size: 851 KB
File: pame: IEiate o]
Files of twpe: IEapture Librami* alb) j Catcel |
[T Open as read-only
Z

HOp thoai Browse File xudt hién. Trong hOp danh sich cic tap tin thu' vién dung chult di chuyén
thanh truQt ngang qua lai d€ tim thu vién Gate.Olb, nhdp chult chon né rdi nhdp Open. Liic nay trong
khung Libraries cla hOp thoai Place Part s& xudt hi€n thém thu vién Gate ma ta vUra chon. D0i vGi cic

thu vién khdc ma chua c6 trong khung Libraries, cing 1am nhu trén d€ thém vao thu vién chlfa linh kién
khéc can 1ay.

Sau khi tr@ v& man hinh thiét k&. Lic nay hinh dang cla c&ng nor s& xudt hién trén déu con trd
chuOt, di chuy&n chubt dén vi trf can dat trén man hinh va nhdp chubt d€ dinh vi, vi cdn 4 cGng nor nén
1an 1ugt con tro chudt dén cic vi trf khac dOng thoi nhdp chubt d€ dat dU 4 cOng nor. Khi da dat du 4
cOng nor 1én bang thi€t k€. Nhap phai chudt va chon 1énh End Mode tU gmenu xG xuOng d€ thodt khdi

cong cu Place Part (nhap phim Esc trén ban phim d€ két thiic viéc dat linh kién).
Ti€p theo 14 1ay linh kién di€n trd. Nhap chon Place Part trén thanh cong cu.

HOp thoai Place Part xudt hi€n, trong khung Libraries nhdp chon thu vién Discrete trong khung
nam bén trén khung Libraries, dung chu6t kéo thanh trugt 1én xuGng d€ tim va nhdp chon R. Hinh dang
linh kién dién tr& xudt hién ngay trong clfa sG Preview ndm bén phai Libraries. Nhdp OK d€ déng hOp

thoai
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x
Part: 0K |
IH

Cancel |
Part Lizt:
QSE159 ;l Add Librany...
11134
[A11234 Remowe Library |
L1334
WB11134 Fart Search... |
CVB11234
CVE11334 |
VET1233
Libranes: —Graphic————————
|Desiin Cache &+ Mamal
) Eoarert R?
—Packaging—— <Value>
Farts per Pkg: 1
Eart I vI
Type: Homogeneous

Hinh dang linh kién dién trd xudt hién trén dau con trd chubt, di chuyén chult dén vi tri can dat
trén man hinh va nhdp chudt d€ dinh vi. Trén s0 d0 c6 8 dién trd nén hiy di chuyén dén cic vi trf khac
nhau va dOng thGi nhdp chudt dat dU 8 dién trd. Nhap phdi chudt va chon 1énh End Mode tUt Menu x0

xudng dé€ thoat khoi cong cu Place Part (nh&p phim Esc trén ban phim d€ két thic vi€c dat linh kién).
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Ti€p tuc hay 18y 2 linh kién tu di€n khong phan cuc ra bang thi€t k€. Nhap chon bi€u tugng Place

Part trén thanh cong cu.

HOp thoai Place Part xudt hi€n, trong khung Libraries nhdp chon thu vién Discrete trong khung
ndm bén trén khung Libraries, ding chudt kéo thanh trugt 1én xuéng d€ tim va nhdp chon Cap Np. Hinh
dang linh kién tu dién xudt hién ngay trong cUta s6 Preview ndam bén phai Libraries .Nhdp Ok d€ déng
hép thoai.

Sau khi tré v& man hinh thi€t k& thi hinh dang linh kién s& xudt hién trén dau con trd chult, di
chuy€n chudt dén vi trf cdn dat trén man hinh va nhdp chult d€ dinh vi. Vi can 2 tu dién nén 1an lugt
con tr® chudt dé€n cic vi tri khac dOng thdi nhdp chudt d€ dat dU 2 linh kién tu dién. Khi da dat dU 2 linh
kién 1én bang thi€t k€. Nhap phdi chudt va chon 1énh End Mode tUr Menu x0 xuOng d€ thoat khoi cong

cu Place Part (nhdp phim Esc trén ban phim d€ két thic viéc dat linh kién).

Ti€p tuc hay 13y linh kién transistor pnp ra bang thi€t k€. Nhdp chon bi€u tugng Place Part trén

thanh cong cu.

HOp thoai Place Part xudt hi€n, trong khung Libraries nhdp chon thu vién transistor trong khung
nam bén trén khung Libraries, ding chu0t kéo thanh truot 1én xudng d€ tim va nhdp chon 2n4030. Hinh
dang linh kién transistor xudt hién ngay trong clfa sO Preview ndm bén phdi Libraries. Nhdp Ok dé

doéng hOp thoai.

Place Part |

Part:
2n4030|

0K

Cancel

Part

2N4015 -] Add Library...
ZN4016 =

ZN4026 Bemowve Library
2N4027
2N1028 Part Search...
2N4029
2N4030
2ZN40I

2N4032
oNAN33 hd el

Lih raries. -G [EI|]|'I ic 4| CAPROGRAM FILES\ORCADVCAPTURE\LIBRAR Y
7400
74AS
ANALOG_P 8 Lunyes
CONNECTOR Q?

Design Cache —Packaging——— <\Walue=

DISCRETE .
GATE Parts per Pkg: 1

OPAMP pan.| v|
ERTTNeAE M TRANSISTOR . 74

XTAL Type: Homogeneous

" Normal
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Sau khi tr@ v€ man hinh thi€t k€ thi hinh dang linh kién sé& xudt hién trén dau con trd chult. Di
chuy€n chubt dén vi tri cdn dat trén man hinh va nhp chult d€ dinh vi. Nhap phai chudt va chon 1énh
end mode tUf menu x0 xudng d€ thoat khoi cong cu Place Part (nhdp phim esc trén ban phim dé€ két thic

viéc dat linh kién).

Bay gi0 ti€n hanh 1y cic bd k&t nOi ngd ra tin hi€u va ngd cung cdp ngudn DC cho cdc cOng sO

hoat dOng. Nhap chon Place Part trén thanh cong cu.

HOp thoai Place Part xudt hién, trong khung Libraries nhap chon thu vién connector trong khung
nam bén trén khung Libraries, ding chut kéo thanh trugt 1én xulng d€ tim va nhdp chon Con2. Hinh
dang linh kién Con2 xudt hién ngay trong cUta sG Preview nam bén phai Libraries. Nhdp Ok d€ déng

hOp thoai.

Place Part

Fart;

IEEINZ‘I oK

; Cancel
Fart List;

COMTBA - Add Libra...
COM1B&P il
COM1EE Bemowe Library
COMTBC
COM1Y Part Search...
COM1E

COMTEA
COM13

P . Help

Librarias: — Graphic
COMKECTOR ¥ paomal I
Design Cache i
DISCRETE Dotz
OPAMP

i

| —

— Packaging
Partz per Pkg: 1

Fart: I *I <Walues=

Type: Homogeneous
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Tré v€ man hinh thi€t k€ thi hinh dang linh kién s€& xudt hién trén dau con trd chubt. Di chuyén
chuOt d€n vi trf cdn dat trén man hinh va nhdp chudt d€ dinh vi 1an 1ugt nhap chudt 2 1an d€ dat 2 bod

két n0i. Nhap phim Esc trén ban phim d€ két thiic viéc dat linh kién.

Culi cting nhap vao bi€u tugng Mass d€ két n0i cdc chan linh ki€én c6 chung Mass. Nhap chon

Place Ground trén thanh cong cu.

HOp thoai Place Ground xudt hién, trong khung Libraries nhdp chon thu vién Capsym va trong
khung nam bén trén khung Libraries, ding chu0t kéo thanh trugt 1én xuéng d€ tim va nhdp chon Gnd

Power. Nhap Ok d€ déng hOp thoai.

DPua trd chudt dén bi€u tugng Mass trén dau dén céc vi tri trOng trén bang thi€t k€ va nhdp trai

chuOt d€ dinh vi. Nhan phim Esc d€ két thiic.

Budc ti€p theo vi€c 1dy, dat linh kién 12 di chuyén va sdp x€p céc linh kién hgp vdi sd d6 nguyén

Nhap chon vio linh kién mu0n di chuy€n, linh kién dugc chon s& dugc déng khung. Gilt chudt va
di chuy€n dén vj tri thich hgp trén ban vé& rOi nha chudt d€ dinh vi linh kién. Nhap chubt vao ch0 tréng
khong c6 linh kién d€ bd chon linh kién vUra di chuyén. Lap 1ai cdc budc trén d€ di chuyén céc linh kién
khéc dén vi tri thich hQp trén bang thiét k€.

Trong qud trinh di chuyén linh kién, n€u hudng cUa linh kién khong ndm diing thi ta c6 thé xoay
linh kién sang hudng khéc phit hgp bang cach nhdp phdi chudt va chon 1énh Rotate ti Menu x8 xudng
hay nhan phim R trén ban phim(vGi di€u kién 12 ta dd nhdp nhon linh kién) moi 18n ta st dung 1énh trén

thi linh kién sé& xoay 1 géc 90°.
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Ngoai ra ta ciing c6 th€ 1at 1 linh kién doi Mirror Horizontally

, . A A L , Mirror Mertically
xUng theo chi€u ngang hay chi€u dQc bang cach Rotate

nhdp chubt d€ chon né, nhdp phai chudt va chon ES'E Emtperties“'
IC Far

1énh mirror horizontally hay mirror vertically tUr ~ iew Database Part Ctri+D
Link Database Part  Chrl+L

menu x6 xulng.

Mirrar Horizonkally Mirrar Horizonkally

Mirrar Yerkically Mirrar Yerkically

Rokate Raokate

Edit Properties. .. Edit Properties. ..

Edit Part Edit Part

Wiew Database Part Chrl4+D Wiew Database Part  Cerl4+D
Link Database Part  Chrl+L Link Database Part  Chrl+L

Hinh sau ddy minh hoa cho vi€c quay d0i di€n linh ki€n tuong Ung theo chi€u ngang va chiéu doc.
Khi sap x€p linh kién xong ta s& c6 vi trf cic linh kién trén
bang thi€t ké sau: LR "T“T

N

a ~ 2 . kd 2 A e . B 1 El
Trudc khi ndi ddy, ta can phdi chinh stfa mot sO chi |:2—EI | | | |

i
ti€t mach 1ai cho thich hgp khi ra thuc hién tao mach in. I l l M

Pau tién, hiy thuc hién viéc dua cic ¢Ong nor vao cing 1 IC 4011 bdi vé IC 4011 tich hop bén

trong né 4 ¢c®ng nor nén c6 th€ dua cic cng vao trong cing 1 IC 4011. Ta hdy thuc hién nhu sau: nhap

Mirror Horizontally:
Mirror Merkically

phai chudt va chon 1&nh Edit Properties tr Menu x0 xu0ng. Rotate

dip vao c@ng nor th( nhdt hay nh&p chon c¢®ng nor, nhap

Edit Properties...
Edit Part
Wiew Dakabase Part Crrl+D

Clra sO Properties xudt hién. TU cUa sG nay, trong cOt Referrence, nhap chult d€ s(ra thanh Ul,
trong cOt Designator nhdp vao miii tén hudng xubng va chon ch(t A. Nhap chon bi€u tugng Close phia

trén géc phdi man hinh d€ déng clra s0.

E¥ Orcad Capture - [Property Editor] = |
E File Edit Wiew Place Macro Accessoties Options ‘Window Help 18|
||| &) &(@me| 2z e
‘ M e Column...l Apply | Display...l Delete Propertyl Filker by: |< Current properties » ﬂ Help |
Designator| Graphic |10 Impleme | Imple Im|Nam Part Reference{ PCB Fo | Power Pin Primitive Reference 1=
1f& j 4001_3.M <nu§ 1035 L1 I DEFALLT (0}
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Ti€p theo nhdp diip vao c@ng nor th(r hai, clta s Properties xudt hién. TU cla s6 nay, trong cOt

Referrence, nhdp chu0t d€ slta thanh Ul, trong cOt Designator nhap vio miii tén hudng xulng va chon

ch(r B. Nhap chon bi€u tugng close phia trén géc phdi man hinh d€ déng clra s6.

¥%¥|0rcad Capture - [Property Editor] =0 S
@ File Edit Wiew Place Macro Accessories Options Window Help _|ﬁ'|1|
||| &) %[ 2| s e E R EE R
‘ Mew Eolumn...l Apply I Display...l Delete Propertyl Filter by: |< Current properties » ﬂ Help |

Designator | Graphic II]| Impleme | Imple Im|Nam Part Reference| PCB Fo |Power Pin Primitive Reference 1=
1fa jamm_a.m =g 938 [ r DEFALLT ]
T -

C

]

Ti€p theo nh&p dip vao cOng nor th(r ba, clra s6 Properties xudt hién. TU clfa sG nay, trong cOt

Referrence, nhdp chudt d€ s(ra thanh U1, trong cOt Designator nhdp vio mii tén hudng xubng va chon

ch{t C. Nhap chon bi€u tugng Close phia trén géc phdi man hinh d€ déng clra sO.

¥%¥|Orcad Capture - [Property Editor] =]

@ File Edit “iew Place Macro Accessories Options  ‘Window Help ===l
ol d] 2| &8 < s g I [ ey i i e o e = W i”
| IWI Apply | Display...l Delete Property | Filter by |< Current properties > j ﬂl
De=ignator| Graphic |II] Impleme | Imple |Im (Ham|Part Reference| PCE Fo | Power Pin Primitive Reference 1=
L A j 4001 _3N =ik 38 1A I DEFALLT [}
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Ti€p theo nhdp dip vao ¢@ng nor th(f tu, clra s6 Properties xudt hién. TU clfa s6 nay, trong cOt
Referrence, nhdp chudt d€ s(ra thanh U1, trong cOt Designator nhdp vio mii tén hudng xubng va chon

ch(r D. Nhdp chon bi€u tugng Close phia trén géc phdi man hinh d€ déng cUra s0.

E% Orcad Capture - [Property Editor] = |

@ File Edit Wiew Place Macro Accessories Options Window Help = |
0| & &R 2| e e (L S e A el I T 3||
‘ Mew Eolumn...l Apply | Displa_l,l...l Delete F'ropert_l,ll Filker by: |< Current properties » ﬂ Help |

Designator | Graphic |ID Impleme | Imple |Im |Ham|Part Reference PCE Fo | Power Pin Primitive Reference -
1|C j 4001 _3.N§ =ni S35 Lic I DEFALULT L1
_A

B

C

D

Chiing ta con 1 chinh s(fa quan trong, d6 12 hi€n thi cdc chan nguOn hoat dOng cla chiing ma trong
capture theo mdc dinh chiing s€ dn. Lan 1ugt chinh sUa tUng cOt 1, nhdp chudt chon cOng sau d6 nhadp

phai chudt, chon 1énh Edit Part tUr Menu x0 xuOng. C(ra s6 sra linh kién v&i cOng ma ta chon.

Trong cUa s nhap dip chudt vao chan &n nhu hinh sau:

101 x]
=l
(e v[

HOp thoai Pin Properties xudt hi€n, trong khung Shape nhdp vao mii tén hudng xulng va chon

Line. Nhap chudt chon hOp ki€m tra Pin Visble. Nhdp Ok d€ trd vé cUra sG sUra linh kién.

x
Marme: Shape:
= Ok
IE ID:::t j | I
Mumber: Type: Cancel |
Id' IEIutput j Uszer Properties. .. |
Width————— Help |
¥ Sealar o =
¥ | i lieiale
") Buz
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Luc nay cOng nor trong c(ra sG di xudt hién chan nguOn Vdd, ti€p tuc v&i chan ngudn Vss.

HOp thoai Pin Properties xudt hi€n, trong khung Shape nhdp vao mii tén hudng xulng va chon

line. Nhap chudt chon hdp ki€m tra Pin Visble. Nhdp Ok d€ trd vé cUra sG sla linh kién.

Lic nay COng Nand trong c(ra s6 da xudt hién chan nguén Vdd va Vss. Nhap chudt vao nit Close

cUa cUra s6 d€ dong lai.

HOp thoai Save Part Instance xudt hién. Ta nhdp nit Update Current d€ chi thay dGi d6i v&i

project hién hanh.

Save Part Instance El

‘whold you like to update only the part ingtance being currently edited, or all
part instances in the design?

IIpdate Al Dizcard Cancel Help

Ti€p tuc 1dp 1ai cic budc trén d€ hi€n thi chan ngudn cla cdc cOng con lai. Lic nay trén bang

mach thi€t k€ sé c6 cic cOng v&i sO thr tu chan thay d6i va cdc chan ngudn dugc hién thi.

Sau khi hoan thanh viéc hi€n thi cdc chan ngu0n, hiy nhdp chon bi€u tugng Place Wire trén bang

cdng cU nOi day cdc chan nguOn nay d€ vé hoan tat sg dO nguyén 1y.

Sau khi chon 1€nh, con trd chudt sé thay dGi thanh hinh chit thdp (+). Pua con tréd dén chan linh

ki€én mudn nbi ddy va nhap chult d€ bat dau ve.

Di chuy&n con trd chudt dén chan linh kién th( 2 va nhap dip d€ két thic di€m cubi day noi, 1
dudng day ndi sé dugc vé&. Trong qud trinh di chuyén chudt dén chan linh kién th( 2, khi mubn d6i

huGng day n6i hdy nhap chudt d€ tao géc va di chuy€n chudt sang huéng khic.

Hinh sau minh hoa viéc nGi diy di hoan tat.
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1
p]

01 COMz

ZH1132A]

R?

R
R Cloap MP

uin

1
Rs
R

4001

J2

1
]
| conz

K€ ti€p, hiy slra d6i cdc gid tri cho cdc linh kién bang cich nhap dip chudt vao gid tri di theo linh

kién. HOp thoai Display Properties xuat hién. Trong khung Value, nhdp vao cic gid tri sau d6 nhap OKk.
Ti€n hanh tuong tu cho céc linh kién khac.

Display Properties |

— Font
Mame: Wal
s Yl ial 7 [defaul)
Value: I\:"ECI Change... | sz Defaultl
— Dizplay Farmat
. — Ciolor
" Do Mat Display
&+ Walue Only I Dsfault j
" Name and Yalue :
— Rotation
= Mame Only & 180
" Both if Value Exists - 50* e EF"IT

k. I Cancel Help

sO d6 nguyén 1y hiy nhap vao bi€u tugng Save Document trén thanh cong cU nam bén dudi cic trinh don

dé

Sau khi tao

Uu Z
1 N113zA
i WE
lai R7
at. R
Ra
Ri
R
R T
i
Fa
2 F
Rz
R - 4001 - 4001 || ouT
1
2 J2
-

Hay chon 1énh File > Save trén Menu.
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MOt thdng bdo clia Capture hdi c6 muOn luu 1ai tat cd hay khong. Nhdp OK d€ chap thudn. Tiép

theo 12 phai tao tap tin Netlist c6 phan md rOng *.MNL d€ lién két vGi chuong trinh Layout. Nhap vao
bi€u tugng Restore G géc trén bén phai clla bang thiét ké.

Kich hoat c(ra sG Project va nhap chon trang sO d0. Trudc khi tao Netlist can phai ki€m tra so d0

nguyén 1y v€ day n0i... nhap chon bi€u tugng Design Rules Check trén thanh cong cu.
HOp thoai Design Rules Check xudt hién va nhdp OK d€ chudng trinh bat dau tu ddng ki€m tra.

Sau khi da ki€m tra 10i, nhdp chon bi€u tugng Create Netlist d€ tao tap tin netlist. HOp thoai
Create Netlist xudt hién. Chon nhin Layout, trong khung Netlist File chuong trinh sé& tu dOng mac dinh
tao tap tin Netlist giOng vd&i tén tap tin Project va 1Uu trong cling 1 thu muc. Nhap OK.

MOt thong bdo clia chuong trinh rang tap tin project s& dugc 1uu d€ tap tin netlist. Nhdp Ok dé
ti€p tuc

|alale| muply|mmE =] 5| 7| s e 77 | =2

Design rules check i MACH TIC (R e oy =]
PCB - [ Fs
1 File | %5, Hierarn:hyl C File |5, Hierarchyl
I_:_IEI Design Resources F-C0 Design Resources
|':"| J\mach tich phan.dsn E| JAmach tich phan.dsn
. OB SCHEMATICH - SCHEMATICL
L3 L[/
E -0 Design Cache Iil Design Cache
L0 Library - o Library
...... T Oukputs =53 outputs
...... 1 Referenced Projects Jmnach tich phan,drc
-[C] Referenced Projects
< | 4 4] | 4

II. TAO MACH IN TU SO PO NGUYEN LY BANG CHUONG TRINH LAYOUT:
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Khéi dbng chuong trinh orcad layout bang cich tU man hinh desktop cUa windows chon start >

programs > orcad release 9.2 > layout plus.
TU trong man hinh ti€n layout nay nhdp chon bi€u tugng open new board hay file > new.

HOp thoai load template file xudt hi€n. Bén trong hOp thoai nay 14 danh sich cic tap tin ban mach
v0i céc kich thudc mau. Chuong trinh sé d€ ta ¢ thé tu dinh kich thudc, mac dinh chuong trinh 14 tép

tin DEAULT.TCH nhép chut vio open dé€ ti€p tuc

HOp thoai load netlist source xudt hién. Bén trong hOp thoai nay hiy chon tdp tin MACH DAO
PONG SO *MNL dugc tao ra tif chuong trinh v& mach nguyén 1y capture ma ta mudn thiét k& so dé

mach in, chon xong nhap open.

HOp thoai save file as xudt hién yéu cau ta hiy nhap dudng dan tén (trong muc file name) va thu

muc d€ luu ban mach sdp dugc tao ra. Nhap niit save dé ti€p tuc.

Sau d6 chuong trinh s chay tién ich automatic ECO. Clra s6 automatic ECO utility xuat hién,
bén trong né c6 hOp thoai link footprint to component xudt hién thong bdo chuong trinh khong thé tim
thdy chan cam cho linh kién U1 c6 tén linh kién 12 IC 4001 nén ta can phdi chon chan cho IC 4001. Hay

nhap chudt vao niit link existing footprint to component....... DE& tién hanh chon.

i Aubomatic ECO U -0l x|

File A [original desiqgn file]: DALE BAO KHANHAGIAO TRINH ORCADVHINHAORCADY
File B [I" Footprint to Component il NHVORCADANEWY F(
Repor ADANEWY FOLDERM
Errori  AutoECO cannot find a footprint for component U1 MNEVW FOLDERMA

Readi from part name 4001 _6.
Extrac
m:l:!;' Please choose one of the options below: |

Link existing footprint to component ...

Create or modify footprint library ... |

Defer remaining edits until completion ... |

0] 4 | Help | Cancel |

HOp thoai footprint for IC 4001 xudt hién cho phép ta chon chan cam cho linh kién IC 4001. Trong

khung Libraries cUa hOp thoai chon thu vién chan cadm Dip100B va trong khung footprints chon chan
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cam mang tén Dip100B/14/W.300/L.800. Hinh dang cUa chin cdm xudt hién trong clfa sO G bén phai
cUa khung Libraries. Nhdp Ok d€ chap nhan

Footprint for 4001 _6

— Libraries

DIP100T
DSUBT
DSUBT_HD

ECOMT00T H E

— Footprints o

==

DIE.100B14/ 7L 800
DIP-1 008 4, 200 _=ﬂ_ H H H
DI, 100B./14/w/. 300/L 850

DIF.100B /164w 200/L 850
DIF. 1008 /16w 300/L 900
DIF. 1008 /164w 300/L 950
DIF. 1008 /18 300/L 950
DIF.100B /204 200/L1. 050
DIF.100B./22/w/ 40041150
DIF.100E /244 20041, 300
DIF.100E /244w 400/L1. 250 Ok Help Cancel

DIP.100E /24 A4 BO0ALT. 200
DIP.100E /280, 300401, 450 ;I

Chi ¥: tat cd cic chan cam linh kién ma ta chon dugc chuong trinh 1uu 1ai va sé dp dung cho céc
linh ki€n tudng tu trong cdc ban mach thi€t k& hién hanh va sau nay.

Sau khi nh@p OK, tién ich Eco sé ti€p tuc tu dOng tim céc chan cdc chan cdm cho céc linh kién khéc
c6 trong sO d0 mach.

Néu khong tim thdy thi chuong trinh s€ xudt hién thong bdo 12 khong th€ thdy va ta can phai tu
tim. O ddy chuong trinh khong tim thdy chin cam cho transistor Q1 c6 tén 13 2N4030. Nhap nit link

existing footprint to component...

HOp thoai Footprint for 2N4030 xudt hién. Trong khung Libraries cla hOp thoai ding chult kéo
thanh trugt 1én xubng d€ tim va nhdp chon 2N4030 va chon thu vién chan cdm TO. Trong khung
Footprints ciing ding chudt kéo thanh trugt 1én xuGng d€ tim va nhdp chon TO202AA. Nhap Ok dé
chap nhan.

Clra s6 Automatic ECO utility thi hanh xong thi trén man hinh cUa chuong trinh xudt hién toan b0

hinh dang céc linh ki€n va c4c day n0i gilta cic chan linh kién.

Tai liéu hoic tadp vag tham khdo mén hoc orcad 84




Trudng KTCN Hiing Vuong Khoa Pién TU

J FE[EI]]J'IW ER10[

K€ ti€p 1a sap x€p céc linh ki€n dat 1én ban mach sao cho thich hgp néu ta cé yéu cau kich thudc

clla ban mach in.

Pau tién ta c6 th€ xod cac chi thich di theo linh kién béng cich chon bi€u tugng Text tool trén

thanh cong cu.

Di chuyén trd chudt dén cic vin ban va nhdp chudt d€ chon né sau dé6 nhan phim Delete trén ban
phim d€ xo04 né.

I'lR(

u| S| Al ¢ ¥
Y [2000 G |25 ﬁlexﬂuulﬁ

i 18 ﬁE&E&ﬂEﬁﬂEOH H—M —8 1B
R7 R& RS R4 R3I RZ Cz C1

Tai liéu hoic tadp vag tham khdo mén hoc orcad 85




Trudng KTCN Hing Vuong Khoa Pién TU

DE sap x€p linh kién theo 2 céch : thU cong theo ¥ ta va nhd chuong trinh ty dOng sap x€p. Ot
day, hdy nhG chuong trinh tu ddng sdp x€p. Nhap chon Menu Auto > Place > Board.

|5|_||;.:. Window  Help

o T i) e

Llnplace k Cu:umpu:-nent{s]l (g )
BEEaY. ..

Fanouk Makrix

Aukoroute

Lnroute b Free Via Makrix

Dudi day 1a hinh anh
khi céc linh kién di dugc chuong trinh tu ddng sap x€p.

Ti€p tuc hiy vé& khung vién cho bdng mach nham giGi han kich thudc cla bang mach in, nhdp
chon bi€u tugng Obstacle tool trén thanh cong cu.

1B Gf# @& T Z
W [ Obstacle Toolm™—77 -

End Cammand

Properties, .. Ckrl+E
Copy Chrl4+1C
Delete S

Fimish

Segrnenk

Arc

Exchange Ends
Any Angle Corners

= X I M

Pua con trd chudt dén vi tri géc trén bén trai cla khung muOn vé&, nhdp chudt d€ bat dau vé. Di
chuyén tré chudt sang bén phai d€ vé& canh th(r nhat. D&n géc th( hai, nhap chudt d€ chon hudng va di
chuyén chult xubng dudi d€ vé canh th(r hai.

Ti€p tuc cong vi€c trén cho d€n khi gdp géc két thic, nhdp chudt d€ khép kin va nh@p phdi chult

chon 1énh End command tUf menu x0 xuOng. Khung da dugc vé bao quanh bang mach.
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Budc ti€p theo 13 chon 16p d€ tao mach in. Do mach nay tuong d6i don gidn nén c6 th€ dinh 16 1a
chi tao 1 18p. Nhap chon bi€u tugng View Spreadsheet trén thanh cong cU. Sau dé chon 1énh Strategy >

Route Layer tU menu x6 xulng.

Clra sG Route layer xudt hién liét ké tat cd cic 10p ma chuong trinh mdc dinh cho phép tao ra

trong bang mach in.

1ol x]
=
Sweep/Layer Name Enabled Cost Direction Between
BOTTOM Yes 50 49 Vert. 0
INNER1 50 49 Vert, 0
INNER2 50 51 Horz. 1
b Next 3
TOP Yes 50 49 Vert. 0
BOTTOM Yes 50 51 Horz. 0
INNER1 50 51 Horz. 0
INNER2 50 49 Vert. 1
6 Special Options
TOP Yes 50 51 Horz. 0
BOTTOM Yes 50 49 Vert. 0
INNER1 50 49 Vert. 0
INNER2 IHESEE 50 51 Horz. 0 |

Trong cOt enabled cUa cUta sG nay, gilt phim ctrl va dOng thdi nhdp trdi chudt d€ chon tat ca cic
18p cic dong mang tén innerl va inner2 d€ khong cho phép 2 1&p nay tao mach in ma chi cho phép 2 16p
Top va Bottom. Sau d6 ta nhap phai chut va chon 1énh properties (hay nhan phim tat ctrl + E ).

HOp thoai Edit Layer Strategy xudt hién. Nhap chudt vio hdp ki€m tra Routing enabled bd dé

tuy chon nay. Sau d6 nhdp ok d€ déng hdp thoai Edit Layer Strategy.

Lic nay cla sG thong sO Route layer cic 16p cla cOt Enabled ma ta chon sé d6i tU Yes thanh No.

Nhap chult vao bi€u tugng Close phia trén géc phdi hdp thoai d€ déng clra.
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-l
=
SweeplLayer Name Enabled Cost Direction Between
BOTTOM Yes 50 49 Vert. 0
INNER1 | Mo ] 50 49 Vert. 0
INNER2 | HNo | 50 51 Horz. 1
5 Next 3
TOP Yes 50 49 Vert. 0
BOTTOM Yes 50 51 Horz. 0
INNER1 | Mo ] 50 51 Horz. 0
INNER2 | HNo | 50 49 Vert. 0
6 Special Options
TOP Yes 50 51 Horz. 0
BOTTOM Yes 50 49 Vert. 0
INNER1 [ No | 50 49 Yert. 0
INNER2 | No 50 51 Horz. 0 (-

Ti€n hanh dinh r6 d0 rdng clla duGng mach in bang cich nhap chon bi€u tugng View Spreadsheet

va chon 1énh Nest tU menu x6 xufng.

HOp thoai Nest xudt hién, trong cOt Width hiy nhap chon toan b cOt nay va nhap phdi chudt. Hay

chon 1énh Properties tU Menu xG xuOng.
HOp thoai Edit Net xuat hién. Trong hOp thoai Edit Net nhap cic gid tri vao cdc khung Min Width,

Conn Width, Max Width tuong Ung 1a 15, 18, 20. Nhép xong nhdp OK d€ déng hdp thoai. Lic nay céc

dong cla cdt Width trong cUra s6 Nets xudt hi€n cc con sO ma ta vira nhdp. By gi® cho chudng trinh ty

dOng chay d€ tao mach in. Nhdp chon menu Auto > autoroute >board.

MOt thong bdo cho bi€t chay mach in da hoan thanh. Nhdp Ok d€ déng hgp thoai.

Cubi ciing c6 th€ dat tén bang mach va cic chi thich mach. Nhdp chon bi€u tugng Text tool trén

thanh cdng cu, tU trong khung man hinh chudng trinh, nhdp phai chult va chon 1énh New tU menu x6

xuOng. HOp thoai text edit xudt hién.
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Text Edit x|

Text 69

~Type of Text

Text String Mach dao dong so

i+ Free " Custom Properties
" Reference Designator " Package Name
" Component ¥alue " Footprint Name

Text location [%,*]

Line Width |20 Text Height  {gp
Potation ||] Char Bot ||]
Radius 0. Char Aspect (100
[~ Mirrored
Layer:

| ToP =l

Comp Attachment..

oK Help | Cancel |

Trong khung Type of Text, nhdp chon tuy chon Free, trong muc Text String, nhdp vao chi thich

“Mach Dao Dong So”va trong khung Layer nhdp chon miii tén hudng xulng d€ chon 16p Top tU danh

sach x0 xubng.

Tuong tu cho chi thich ngd vao VCC va ngd ra OUT.
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MuOn xem riéng tUng duOng mach in bang cich chon View > Clear screen hay nhan phim
Backspace trén ban phim d€ xdo toan b0 man hinh v sau dé nhdp phim sO 1 trén ban phim d€ xem 18p

TOP (18p trén).

MuOn xem 16p BOTTOM (1Gp dudi) nhan phim backspace trén ban phim d€ xdo toan b0 man hinh,
va phim s0 2 d€ xem 16p BOTTOM (16p duGi). D€ trd vé tinh trang hi€n thj toan b, chon Menu view >

Design.

Hach dao dong so

DE két thiic, Nay Nhap chon bieu tUong Save ten thanh cong cU bén dUdi trinh don d€ 1uu 1ai toan

b0 bang mach in vlra tao hay vao Menu File > Save.

| = mil s E]

|§ Sawve W |l]

File Edit Wiew Tool Oplions
klew. .. kel
open... Ckrl+C

Load...

Save As. ..
Backup
Close
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Bai 5: VE VA THIET KE MACH IN MACH XUC XAC

L. DUNG CHUONG TRINH ORCAD CAPTURE PE VE MACH NGUYEN LY:

" i
R5 oT

LED

L
T 3
CAP

=@
“h
-]

oy

s
LED

Ll

™
-
m
=

HE [h13
]
Tes TS

L.,
- AP WP W |
o h=

R+
oz =40
RiR uig CAP WP
. == o o

R SN PUSHBLTTON =
TS e

13

12

U1 7508

ag
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1

D oan

[ L -

B

i
+
-t m

ASZ QA

:

RE1

T KB
RO1

]
T

Cong vi€c dau tién d€ vé sa d0 nguyén Iy sau khi khdi dOng chuong trinh orcad 14 phdi 13y céc linh
ki€n dua 1én bang thi€t k€ trén man hinh.
Nhap chudt vao bi€u tugng Place Part trén thanh cong cu d€ 13y linh kién hay Place > part hodc

nhén tG hgp phim Shift+P.

HOp thoai Place Part xudt hi€n, trong khung Libraries nhdp chon thu vién 7400 c6 ch(ra linh kién
7490 va trong khung bén dudi khung Part, diing chut kéo thanh trugt 1én xuGng d€ tim va nhdp chon
7490A. Hinh dang linh kién tu dién xudt hién ngay trong clfa s6 Preview ndm bén phai Libraries. Nhap

OK d€ déng hOp thoai.
Chii y: néu trong khung Libraries khong c6 thu vién ch(fa linh kién ma ta can thi hiy nhap nit add
Libraries d€ thém thu vién.

Vi du trong Libraries khong c6 tén 7400 trong khung Libraries, ta hiy nhdp chon nit Add

Library.

HOp thoai Browse File xudt hién. Trong hOp danh sich cic tap tin thu vién dung chubt di chuyén
thanh truQt ngang qua lai d€ tim thu vién Gate.Olb, nhdp chult chon né rdi nhdp Open. Liic nay trong

khung Libraries cUa hOp thoai Place Part s& xudt hién thém thu vién 7400 ma ta vUra chon & bai nay
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chiing ta can cdc linh ki€n dugc chla trong céc thu vién sau: 7400, Muxdecoder, Microprosessor. DOi

v0i céc thu vién khic ma chua cé trong khung Libraries, cing 1am nhu trén d€ thém vao thu vién chla

linh kién khéc can 1ay.

Ti€p theo 12 13y linh kién cGng NOR 7405. Nhap chon Place Part trén thanh cong cul.

Place Part

Part:

OF

|?405

Part List:

Cancel

5962-33343M
5962-23244M
7400
7401
7402
403

;I Add Libramy...
Bemove Libran
=l

Fart Search...

7404
404,50

s ————

Libraries;

AMNaALOG_P
COMMECTOR
Dezign Cache
DISCRETE
COParMP
TRAMSISTOR
=TAL

L,

— [Eraphic
' Momal
" Convert

[

Y

— Packaging
Partz perPkg: B

Part: I,&. vI

Type: Homogeneous

<walue s

HOp thoai Place Part xudt hién, trong khung Libraries nhdp chon thu vién 7400 ch(a linh kién
trong khung & bén trén khung Libraries ding chudt kéo thanh trugt 1én xubng d€ tim va nhdp chon 7405.
Hay ciing c6 th€ nhdp 7405 vao khung Part d€ chon nhanh hon. Liic nay hinh dang cUa linh kién cOng

NOT sé xudt hién trong khung bén phai khung Libraries. Nhdp OK d€ trd vé.

Hinh dang linh kién xudt hién trén ddu con trd chult, di chuyén chubt d€n vi trf can dat trén man
hinh va nhdp chudt d€ dinh vi. Vi s0 d0 can 6 cong NOT, néu sau khi dinh vi cOng th( nhat, nén hiy di
chuyén dén céc vi tri khdc nhau va dOng thGi nhdp chult dinh vi cOng th( hai. Tuong tu cho céc cOng

con 1ai nhap phim Esc trén ban phim d€ két thiic viéc dat linh kién.

Ti€p theo 12 13y linh ki€n Led. Nhap chon Place Part trén thanh cong cu.
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Place Part

Part:

IIED oK

; Cancel
Fart List;

LDS-C41R ;l &dd Libray...
JI== |

LDS-CEO0R
LDOS-CE1R
LOS-CE1R
LDS-CATR Fart Search...
LOS-CO1R
LDOT-451R
LOT-CE1R

o

Libraries: — Graphic

AMALOG_P ' D
COMNECTOR Momal
) Convert

De=zign Cache
DISCRETE ol
GATE — Packaging———— H

OPAMP :
TRANSISTOR Partz per Pka: 1

ATAL | -] <Walue>

Type: Homogeneous

Bemowve Libran

e R

HOp thoai Place Part xudt hi€n, trong khung Libraries nhap chon thu vién Discrete chifa linh kién
led trong khung & bén trén khung Libraries dung chuft kéo thanh trugt 1én xubng d€ tim va nhap chon
Led. Liic nay hinh dang cUa linh ki€n led sé& xudt hi€n trong khung bén phdi khung Libraries . Nhap OK
d

D>

trd v

D>

Hinh dang linh kién xudt hién trén ddu con trd chult, di chuyén chubt d€n vj trf can dat trén man
hinh va nhdp chult d€ dinh vi. Vi so d0 can 7 led, néu sau khi dinh vi led th(t nhat, nén hay di chuyén
dén céc vi trf khac nhau va dOng thOi nhdp chult dat vi led th( hai. Tudng tu cho céc led con 1ai, nhap

phim Esc trén ban phim d€ két thic.

Ti€p theo 1a 1dy linh ki€n dién trd R. Vi sG dO can 8 dién trd, néu sau khi dinh vi dién tr& th(
nhdt, nén hay di chuyén dén céc vi tri khac nhau va dOng thOi nhdp chult dat vi dién trd th(f hai. Tuong

tU cho céc dién trd con lai nhap phim Esc trén ban phim d€ két thic viéc dat linh kién.
Ti€p theo 12 13y linh kién cong tac. Nhdp chon Place Part trén thanh cong cu.

HOp thoai Place Part xudt hi€n, trong khung Libraries nhdp chon thu vién Discrete, dung chu0t
kéo thanh trugt 1én xuOng d€ tim va nhdp chon SW PUSHBUTTON. Liic nay hinh dang cUa linh kién

cong tac xudt hién trong khung bén phai khung Libraries . Nhdp Ok d€ trd vé.
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Place Part

|_Ilﬁ

e ISHBUTTOM
Cancel

Part Lizt:
S EEY1011 ;I Add Library... |
S EEY 201 |
S EEY OB Domprmie | ibemn,
S MAG-SPDT |C:'I,F‘ROGRF'.M FILES\ORCAD
3w MAG-SPST Part Search...
S AG-SPST /S _—
S MERMBRANE

S PLISHEUTTOM

S PUSHEUTTOM-4PDT

Sy PLISHRIITTORM.DIPOT LI $|

Libraries: — Graphic

ANALOG_P ' Nomal SV

COMMECTOR - -

] esiin Cache LEGrivETt 1

GATE —Packaging————— - O

OPAMP :

TRANSISTOR Partz per Pka: 1

RTAL Bt |_;[ <Value>
Type: Homogeneous

Hinh dang linh kién nit &n xudt hién trén dau con trd chudt, di chuyén chubt dén vi tri can dat

trén man hinh va nhap chudt d€ dinh vi. Nhap Esc trén ban phim d€ két thiic viéc dat linh kién.

Ti€p theo 12 13y linh kién tu dién CAP NP (khong cuc tinh) va C (c6 cUc tinh) c¢6 trong thu vién
DISCRETE.

Bay gi® hay 1ay cdc b két ndi 2 chan CON2 c6 trong thu' vién DISCRETE cho ngd vao ngudn DC

cung cap cho mach hoat ddng..

Hinh dang linh kién b0 két nGi 2 chan xudt hién trén dau con trd chult, di chuyén chult dén vi tri
can dat trén man hinh va nhé'p chult d€ dinh vi. Nhép phim esc trén ban phim dé€ két thiic viéc dat linh
kién.

CuOi ciing cla coéng doan 1y va dat cic linh kién 1a 1dy bi€u tugng Mass d€ khi tao mach in,
chiing ta c6 m&t duGng nOi mass chung. Nhap chon Place Ground trén thanh cong cu. HOp thoai Place
Ground xudt hién, trong khung Libraries nhdp chon thu vién Capsym va trong khung ndm bén trén
khung Libraries, dung chudt kéo thanh trugt 1én xubng d€ tim va nhdp chon Gnd power. Nhap ok dé

déng hOp thoai .

Ta can di chuy&n va sap x€p cic linh kién cho thich hgp v&i so d0 nguyén 1y. Nhdp chon vao linh
ki€n muOn di chuy€n, linh kién dugc chon sé dugc déng khung. Gilr chudt va di chuy€n dén vi trf thich

hop trén ban vé& rOi nhd chudt d€ dinh vi linh kién. Nhap chudt vao chd tréng khong c6 linh kién d€ bo
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chon linh ki€én vUa di chuyén. Lap 1ai cdc budc trén d€ di chuyén cic linh kién khéc dé€n vi tri thich hgp
trén bang thiét ké.

Trong qua trinh di chuyén linh kién, n€u hudng cla linh kién khong nam ding thi ta c¢6 thé xoay
linh kién sang hudng khac phit hgp bang cich nhdp phai chult va chon 1énh Rotate tUr menu x6 xubng
hay nhdn phim R trén ban phim (v&i di€u kién 14 ta dd nhap nhon linh kién) mOi 1an ta st dung 1&nh trén
thi linh ki€n s& xoay 1 géc 90°.

Trudc khi nOi diy, can phai chinh stta mOt sO chi tiét mach 1ai cho thich hgp khi ra thuc hién tao
mach in.

Pau tién, hiy thuc hién viéc dua cic cOng NOT vao ciing 1 IC 7405 bdi vé IC 7405 tich hgp bén
trong né 6 cOng NOT nén c6 thé dua cic cBng vao trong ciing 1 IC 7405. Thuc hién nhu sau: nhdp dip
vao cOng NOT th(r nhat hay nh@p chon cOng NOT, nhdp phdi chult va chon 1énh Edit Properties tUr

menu x0 xulng.

Clra sO Properties xudt hién. TU cUra sG nay, trong cOt Referrence, nhap chult d€ s(ra thanh U2,
trong cOt Designator nh@p vao mii tén huGng xudng va chon chit A. Nh@p chon bi€u tugng Close phia
trén géc phdi man hinh d€ déng clra s0.

Ti€p theo nhdp diip vao cOng not th(r hai, clfa sO Properties xudt hién. TU c(ta sO nay, trong cOt
Referrence, nhdp chudt d€ s(ra thanh U2, trong cOt Designator nhdp vio mii tén hudng xubng va chon
ch(r B. Nhap chon bi€u tugng Close phia trén géc phdi man hinh d€ déng clra s6.

Tudng tu cho cic cOng NOT con lai vGi thay dGi trong cOt Properties 1a U2 va trong cOt
Designator tuOng Ung v&i 1a C,D,E,F.

Chi ¥: khi thay d6i danh dinh cUa cic cOng trong cOt Reference, can chi y 14 danh dinh nay khong
dugc trung v3i céc danh dinh cla IC khac c6 trong sO d0. Vi du G day, IC 7490A c6 danh dinh 1a Ul nén
khong thé€ gén cho danh dinh cla céc cOng NOT 1a Ul.

D0i v&i cic cOng ciing nhu IC ching ta con 1 chinh s(fa quan trong, d6 1a hi€n thi cic chan ngudn
hoat dOng cla chiing ma trong Capture theo mac dinh chiing s& an. Lan 1ugt chinh s(ra tlng cOt 1, nhdp
chudt chon cOng sau d6 nhdp phdi chudt , chon 1énh Edit part tI menu x0 xudng.

CUra sO s(ta dGi linh kién xudt hién vGi cOng ma vlra chon. Trong clta sG nhap dip chudt vao chan

an nhu sau:
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HOp thoai Pin Properties xudt hi€n, trong khung Shape nhdp vao miii tén hudng xulng va chon
Line. Nhap chudt chon hdp ki€m Pin Visible. Nhap Ok d€ trG vé cUa sG s(ta linh kién

Ti€p tuc vGi chan GND, lic nay cOng not trong clfa sG da xudt hién chan nguébn VCC va GND.
Nhap chult vio niit Close cUa clra s6 d€ déng 1ai.

Ti€p tuc 1ap 1ai cdc budc trén d€ hi€n thi chan ngudn cla céc cOng con 1ai.

DGi vGi IC 7490A ciing thuc hién tuong tu d€ hi€n thi cic chan ngudn an cla né. Sau khi da hoan
thanh viéc hi€n thi cdc chan ngubn cla tat ca cdc cOng NOT va IC 7490A, hiy nhap chon bi€u tugng
Place Wire trén bang cong cu n0i diy cic K€ ti€p hiy slta d6i céc gid tri cho cic linh kién bang céch
nhap dip chudt vao chudi gia tri di theo linh kién. HOp thoai Display Properties xudt hién. Trong khung
Value nhép vio cic gid tri vi nhdp Ok. Tuong tu cho c4c linh kién khéc.

Sau khi tao s0 d6 nguyén 1y hiay nhdp vao bi€u tugng Save Document trén thanh céng cU nam bén
dudi cdc trinh don d€ luu 1ai.

Ti€p theo 1a phdi tao tap tin Nitlist c6 phan ma rOng *.MNL d€ lién k€t v&i chuong trinh Layout.
Nhap vao bi€u tugng Restore & goc trén bén phdi clia bang thiét k€.

Kich hoat clra sG Project va nhap chon trang s0 d6. TruGc khi tao Netlist can phai ki€m tra so do
nguyén 1y v€ day n0i... nhap chon bi€u tugng Design Rules Check trén thanh cong cul.

HOp thoai Design Rules Check xudt hién va nhap OK d€ chudng trinh bat ddu tu ddng ki€m tra.

Design Rules Check x|

i Dezign Hules Checl | ERLC b4 atrix |

— Scope tMode |
i Check entire degign " Usze occurences
" Check selection % ze instances [Preferred]

— Action

% Check design wles
" Delete existing DRC markers

— Report
[T Create DRC markers for warnings

[T Check hierarchical port connections [V Check unconnected nets
[~ Check off-page connector connections [T Check SOT compatibility
v Feport jdentical part references [~ FReport off-grid objects

¥ Bepart invalid packaging [~ Report all net names
[~ Report hierarchical ports and off-page connectors

Feport File: ™ Wiew Output
ID:"-.LE Ba0 KHAMHNGIAD TRIMH ORCADSHINHAORCAD® Browse. . |

Ok I Cancel I Help 9%
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Né&u chuong trinh khong thong béo gi, tdc 1a s6 d6 mach khong c6 16i. Néu c6 16i thi chuong trinh
hién 1én 1 thong béo cdc 10i va vi tri d€ ta c6 th€ dé dang trd 1ai sO d6 d€ sira 16i. Sau khi di ki€m tra 104,

nhap chon bi€u tugng Create Netlist d€ tao tap tin Netlist.

HOp thoai Create Netlist xuat hi€n. Chon nhin Layout, trong khung Netlist File chuong trinh sé tu

dOng mdc dinh tao tap tin Netlist giOng v&i tén tap tin Project va 1uu trong ciing 1 thu muc. Nhap OK.

Create Metlist =]

EDIF 200| PSpice | SPICE | wHDL | werilag {1 | iNF | Other |

— PCE Footprint
Combined property string:
I{F'I:B Footprinith

— Options

I Bun ECO to Layout

i+ Lszer Properties are in inches
" User Properties are in millimeters

Metlist File:
|D:'\LE BAQ KHAMHMGLAD TRIMH ORCADSHINHWIRCADSBA] 45AACH =UIC Browse. . I

Mét QK. I Cancel I Help I

thong bdo cla chudng trinh rang tap tin Project s& dugc Iuu d€ tap tin Netlist. Nhap OK d€ ti€p tuc

Nhap vao bi€u tugng chuong trinh & trén géc trdi man hinh va chon 1&nh Close d€ thoat khoi

chuong trinh Orcad Capture

Orcad Capture X|| & Restore

Mawe
& Design 0:ILE BAC KHAMHVGIAC TRIMH ORCADYHINHWORCADYMACH TICH PHAM.DSM will

Size
be saved priot to netlisting.
= Minimize

cancel | O Maximize

Ale+F4

IL. TAO MACH IN TU SO PO NGUYEN LY BANG CHUONG TRINH LAYOUT:
Khdi dOng chuong trinh Orcad Layout bang céch tUf man hinh Desktop cUa Windows chon Start >

Programs > Orcad Raelease 9.2 > Layout Plus.

Man hinh trang tién Layout xudt hién v3i cdc trinh don ho trg cho viéc tao va qudn 1y cdc tap tin

mach in.
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TU trong man hinh tién Layout nay nhdp chon bi€u tugng Open New Board hay File > New.

HOp thoai Load Template File xudt hién. Bén trong hOp thoai nay la danh sich cdc tap tin ban
mach v&i céc kich thudc mau. Chuong trinh sé& d€ ta c6 thé tu dinh kich thudc, mac dinh 1a tap tin
DEAULT.TCH nhé&p chudt vao Open d€ ti€p tuc

HOp thoai Load Netlist Source xudt hi€n. Bén trong hOp thoai nay hiy chon tap tin MACH DAO
PONG SO *MNL dugc tao ra tif chuong trinh v& mach nguyén 1y Capture ma ta muln thiét k& so d6

mach in. Chon xong nhap Open.

Look i [ 3 bai 4 x| « & ek E-

Hiztory

Deskt

%

My Documents

File name: [MacH HUC RaC =l gpen |
Files of bype: INetIist [*.ronl] j Cancel |

g

thoai Save File As xudt hién yéu cdu ta hiy nhdp dudng dan tén (trong muc File Name) va thu muc dé€

1uu ban mach sdp dugc tao ra. Nhap nit Save dé€ ti€p tuc

CUra sO Automatic Eco Utility xuat hién, bén trong né c6 hdp thoai Link Footprint To Component
xudt hién thong bdo chuong trinh khong thé tim thdy chan cam cho linh kién D1 ¢6 tén linh kién 1a IC
1091QM nén ta can phai chon chan cho né. PGi v6i chan cdm linh kién nay thi ta c6 th€ tao mdi bang

cdch nhdp chult vao niit Create Or Modify Footprint Library. D€ ti€n hanh chon.

MOt clra s6 xudt hién, cho phép tao mdi 1 chian cdm linh kién, nhdp chon nit Create New

Footprint.
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s|En | El =2 20| of O @ T ] _IEI_I i|_|

X 800 Y |-200 G |50 [L_ToE
£31l- Library - Pin Tool (DRC OFF)

—Libraries

BCON100T -
BCON15E6T -
BGA
CLCC
DCONDSOT -

Add... Remove

Footprints

Create New Footprint...

Save Save fAs...

Delete Footprint

Hf)p I 0
thoai Create New Footprint xudt hién,
trong khung Name Of Footprint nhap vao
> A .. ~ o ~ M [ Eoatprint i
t€n cUa bO chan mGi. Nhap Ok dé chap e SEAeE |2F'|r'|
nhan. Urits
Ti€p tuc hiy vé khung vién cho b0 (" English
chain cam, nhdp chon bi€u tugng £ Metic
Obstacle Tool trén thanh cong cu. l—lﬂ " Help Cancel

Pua con tr@ chudt dén vi tri géc trén
bén trdi cla khung mu6n v&, nhdp chudt d€ bat ddu v&. Di chuyén trd chudt sang bén phdi d€ vé canh
th( nhat. Pén géc th(t hai, nhdp chudt d€ chon hudng va di chuyén chudt xubng dudi d€ vé canh th(r
hai.

Ti€p tuc cong vi€c trén cho d€n khi gdp géc két thic, nhdp chult d€ khép kin va nh@p phdi chult

chon 1&nh End Command tU Menu x0 xufng.
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Nhép chon bi€u tugng Pin Tool trén thanh cong cuU d€ di chuy€n chin cam da c6 trén man hinh.

| Layout Plus -- D:\LE BAD KHANH',GIAD TRINH ORCADHINH DRCAD
File Edit Wiew Tool Opbions Auto i

X [-100 ¥ [300 G |25

@& T
Pin ToolZmmme

Pua con trd dén gilta chian cam c6 san va nhdp trdi chudt d€ chon, di chuyén chubt d€ kéo chan

cam vao trong khung va nhap trdi chudt d€ dinh vi. TU trong khung man hinh, nh&p phai chudt va chon

1énh New tU Menu xG xu0ng.

MOt chan cam khac xudt hién trén ddu con trd chudt, di chuy€n con tré chudt d€ dua chan cam nay

dén vj tri trong khung va nhdp chudt d€ dinh vi. Nhap chon bi€u tugng Text Tool trén thanh cong cu.

Sau d6 dua tr@ chudt dén dong “& Value” va nhdp chult d€ chon, nhdp phdi chudt chon 1énh

properties tU menu x0 xu0Ong.

HOp thoai Text Edit xudt hién.

Trong khung Type Of Text, nhap chon tuy chon Free trong muc Text String, nhdp viao chi thich

“Diode”va nhap Ok.
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Text Edit

Text 1

x|

— Type of Text

Text 5tring DIODE

" Free " Custom Properties
" Reference Designator " Package Name
" Component ¥alue & Footprint Name

Text location [0..0.]

Line Width |1 0. Text Height |?5_
Rotation ||] Char Bot ||]
Radius ||]_ Char Aspect |1 o0
[~ Mirrored
Layer:
|as¥TOPR =l

0k Help | Cancel |

Lic nay trong

clra sO tao chan cam linh kién xudt hién chan cdm mai.

Trong cla s tao chan cam, nhap chon niit Save d€ luu 1ai chan cam vUa tao. HOp thoai Save

Footprint As... xudt hién. Trong hOp thoai nay, ti€n hanh thay d6i tén chan cam trong khung Name Of

Footprint va nhap nit Browse d€ chon thu vién ma s& chlra chan cdm vUa tao.

Save Fooltprint As...

Mame of footprint

IDIDDE

Mame of library

|DALE BAO KHANHAA.LLB ~| | Browse...

Create Mew Library... |

oK | Help | Cancel |
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HOp thoai Add Library xuat hién. Trong khung Look In nhdp vao miii tén huéng xulng d€ c6 thé
dinh dudng dan C:\Program File\ Orcad \ Layout Plus \ Library. Va trong khung liét k& danh sich chon

thu vién Jumper.Llb. Chon xong nhap Open.

Clra sG Automatic Eco Utility xudt hién, nhdp chon niit Link Footprint To Component ...h0p
thoai Footprint For 1091QM xudt hién, trong khung Libraries cla hOp thoai chon thu vién chan cam

Jumper v trong khung Footprints chon chian cam vUa tao ra. Nhdp Ok d€ chdp nhan .

Sau khi nh&@p OK, tién ich Eco sé ti€p tuc tu ddng tim céc chan cdc chan cdm cho céc linh kién khéc
c6 trong sO d6 mach.

Néu khong tim thdy thi chuong trinh s& xudt hién thong bdo 12 khong th€ thdy va ta can phai tu
tim. Vi du & day chuong trinh khong tim thdy chan cam cho linh kién niit nh&n cong tdc SW1. Nhap niit

Link Existing Footprint To Component...

HOp thoai Footprint For Sw_Pushbutton xudt hién cho phép chon chan cdm cho linh kién. Trong
khung Libraries cUa hOp thoai chon thu vién chan cam Jumper va trong khung Footprints ciing ding
chu0t kéo thanh trugt 1én xubng d€ tim va nhdp chon Jumper 100. Hinh dang cUa chan cam xudt hién
trong khung & bén phdi khung Libraries . Nhdp Ok d€ chap nhan.

Né&u sau khi nhdp chon chan cam linh kién ma chuong trinh yéu cau can tim cdc chan cdm cho céc

linh kién khéc thi ta van lam theo céc budc trén d€ chon chin cdm cho céc linh kién tuong Ung.

Sau khi cUta s6 Automatic ECO Utility thi hanh xong thi trén man hinh cUa chuong trinh xudt hién
toan b0 hinh dang cic linh ki€n va cic day nGi gilta cdc chan linh kién. Nhap chon bi€u tugng Reconnect

Mode d€ &n cic dudng ndi mach.

Tai liéu hoic tadp vag tham khdo mén hoc orcad 102




Trudng KTCN Hing Vuong Khoa Pién TU
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% [5300 v [33529500 |G [100
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== Design - Component Tool (RECONNECT ON})

TI0OE
i i o]

L1,
Re | o)

e 0w | o
i S [IXIXX] TInGE

Ké
ti€p 1a sap x€p céc linh kién dat 1én badn mach sao cho thich hgp néu ta c6 yéu cau kich thudc cla ban
mach in. Nhdp chon bi€u tugng Component Tool trén thanh cong cu.

Pua con trd chudt dén linh ki€én mudn sap x€p, nhap chudt d€ chon né, di chuyén chubt dén vi tri
muOn dat va nhdp chult d€ dinh vi. Trong qud trinh di chuyén, c6 th€ nhan phim R trén ban phim dé
xoay cdc linh kién qua hudng khac nham t6i Uu hod viéc dat cic linh kién .

Ghi Chii: nén sdp x€p linh kién trén bang mach theo cic vi tri nhu hinh sau va phdi chi y th(r tu
cUa cdc linh kién tuong Ung d€ c6 thé tao mach hién thi mach xic xac chinh x4c.

Ciing c6 th€ xo04 cic chi thich di theo linh kién bang cdch chon bi€u tugng text tool trén thanh cong
cu. Di chuyén tro chudt dén cic vin ban va nhdp chudt d€ chon né sau d6 nhan phim Delete trén ban
phim d€ xo4 né.

Sau khi x04 b6t cic chi thich di theo linh kién, nh@p chon bi€u tuong Zoom In trén thanh cong cu

va nhdp chubt vao bang mach thi€t k&€ d€ phéng to bang mach.
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Budc tiép
theo 12 ta hiy chon 18p d€ tao mach in. Nhdp chon biu tugng View Spreadsheet trén thanh cong cu

Sau d6 chon 1énh Strategy > Route Layer tU Menu x6 xufng.

CUa sO Route Layer xudt hién trong cOt Enabled cUa c(ta sG nay, gi(t phim Ctrl va dOng thOi nhap
trdi chuOt d€ chon tat cd céac 16p khong mudn tao trong mach in, cic 10p dugc chon sé€ d6i thanh mau

den. Sau d6 ta nhdp phai chudt va chon 1énh Properties (hay nhan phim tat Ctrl + E).

HOp thoai Edit Layer Strategy xudt hién. Nhap chu0t vao hOp ki€m tra routing enabled d€ bo

chon nay. Sau d6 nhdp Ok d€ déng hOp thoai Edit Layer Strategy.

Lic nay c(fa sO thong sO Route Layer cic 16p cla cOt Enabled ma ta chon sé d6i tU Yes thanh No.

Nhéap chubt vao bi€u tugng Close phia trén géc phdi hOp thoai d€ déng clra hOp thoai.
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=
[~
Sweep/Layer Name Enabled Cost Direction Between
BOTTOM Yes 50 20 Vert. 30
INNER1 | No | 50 20 Vert. 30
INNER2 | No | 50 80 Horz. 30
3 Next 1
TOP Yes 50 51 Horz. 0
BOTTOM Yes 50 49 Vert. 0
INNER1 | No | 50 49 Vert. 0
INNER? | No | 50 51 Horz. 0
4 Next 2
TOP Yes 50 51 Horz. 0
BOTTOM Yes 50 49 Vert. 0
INNERI1 [ No | 50 49 Vert, 0
INNER2 | No | 50 51 Horz. 0
5 Next 3
TOP Yes 50 49 Vert. 0 Ll

BAy gi0 c6 thé cho chudng trinh tU ddng chay d€ tao mach in. Ta c6 th€ cho chuong trinh tu ddng

chay mach in. Nhap chon Auto > Autoroute > Board.

MOt thdng bdo cho bi€t viéc chay mach in da hoan thanh. Nhap Ok d€ ti€p tuc.

Trén man hinh xudt
hién bang mach in da dugc
thi€t k€ hoan tat va ta c6 thé
nhdp chon bi€u tuong Zoom
In sau dé nhdp chudt vao

bang mach d€ phéng to.

10D E

[Rh=]

Ti€p tuc hiy vé& khung vién cho badng mach nham giGi han kich thudc cla bang mach in, nhdp

chon biéu tugng Obstacle Tool trén thanh cong cu.

Pua con trd chudt dén vi trf géc trén bén tréai
cUa khung mu®n v&, nhdp chudt d€ bat dau vé.
Di chuyén trd chult sang bén phai d€ vé canh th(
nhat. Pén géc th( hai, nhdp chudt d€ chon hudng

va di chuyén chudt xudng dudi d€ vé canh th(r
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hai. Ti€p tuc cong viéc trén cho dén khi gdp géc két thic, nhdp chudt d€ khép kin va nhdp phai chubt

chon 1énh End Command tU Menu x6 xulng.

Cubi ciing c6 thé dat 1én bang mach cic chi thich mach. Nhdp chon bi€u tugng Text Tool trén

thanh cong cu

x|
Text 65
Twpe of Text
Text String MACH XUC XAC|
i~ Free i~ Custom Properties
i~ Reference Designator i~ Package Name
= Component ¥alue i~ Footprint Name

Text location [1249.97,33527472.23]

Line YWidth |3|]_ Text Height |2|]|]_
Rotation |g|] Char Bot ||]
Radius ||]_ Char Aspect |1 0o
[~ Mirrored
Lavyer:
[Tor =

Comp Attachment.. I

Hetp | Cancel |

Tu trong khung

man hinh chudng trinh, nhap phdi chult va chon 1énh New tUf Menu x6 xu0ng.

HOp thoai Text Edit xuat hién. Trong khung Type Of Text, nhdp chon tuy chon Free, trong muc
Text String, nhap vao chi thich “MACH XUC XAC”va trong khung Layer nhdp chon miii tén huéng
xuOng d€ chon 16p Top trong khung Rotate nhdp vio 90° d€ xoay ngang vin ban. Nhdp xong nhdp chubt

vao nit OK d€ déng hdp thoai .

Lic nay trén dau con trd xudt hién khung chit nhat, di chuyén chudt d€ dua khung ch{t nhat dén vi

tri can dat trong bang mach va nhap chubt d€ dinh vi.

Tuong tu hdy tao ra cidc chu thich cho ngo vao, "
ngd ra, cdc chan k&€t ndi ngudn cung cap DC.
Mu0n xem riéng tUng dudng mach in bang cich

chon View > Clear Screen hay nhan phim Backspace
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trén ban phim d€ xdo toan bd man hinh va sau d6 nhap phim s& 1 trén ban phim d€ xem 16p TOP (16p

trén).

Mubn xem 16p BOTTOM (16p dudi) nhdn phim Backspace trén ban phim d€ xdo toan b man hinh.
Vi phim s0 2 d€ xem 16p BOTTOM (16p dudi).

DE trd vé tinh trang hié€n thi toan bd, chon Menu View > Design.

D€ két thiic, hiy nhdp chon bi€u tugng Save trén thanh cong cU bén dudi trinh don d€ 1uu 1ai toan

b6 bang mach in vUa tao hay vao Menu File > Save.
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Bai 6:THIET KE MACH IN PIEU CHINH CONG
SUAT

L. DUNG CHUONG TRINH ORCAD CAPTURE PE VE MACH NGUYEN LY:

Ji

|

b —
+
a

g
[
a
m
b —

1160 = auT
o1
" CIODE
a1 A H
BCAST ]i]
h. 4 OINDE
§ R
| &30
03
DIODE
04 _ |~ a2
- ZHE4ET
DIODE R "—K
RESISTOR “WaR
05
DIODE R R3
47k 1k

KhGi dOng chuong trinh orcad bang cdch: tUf man hinh deskt;p cUa windows chQn 1énh Start >

Programs > Orcad Release 9.2 > Capture Cis.
Trén man hinh xudt hién bi€u tuong Orcad

CUra s6 man hinh trang cUa chuong trinh capture xudt hién vGi cdc trinh don ho trg cho viéc tao

mdi va quan ly cic Project (dU 4n).

#¥ Drcad Capture - [/ - (SCHEMATIC1 : PAGEZ)] =10l =]
File Edit Wiew Place Macro PSpice Accessories Options  Mindow  Help ;Iilﬂ
o|e(a| 8] £ [E=(2] = oo -] Bl&[&| 7]
|SCHEMATIC1-Bias = ale 2] 2l al@ v s w]e

15
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TU clra s6 man hinh trdng nay, nh@p chon bi€u tuong Create Document trén thanh cong cu hay

chon File > New > Project d€ tao mOt Project mdi.

HOp thoai New Project xudt hi€n. TU trong hQp thoai niy, 3 muc Create A New Project Using
nhdp chon Schematic. Trong muc Name nhdp tén Project muOn tao, trong muc Location chon niit

Browse d€ chon thu muc mu®n ch(fa tap tin Project.

Chon xong, nhap chudt vio nit Ok.

Mew Projeck 5'

Name
IMACH DIEN Cancel |
—Create a New Project Using Help |

" Analog or Mixed A/D

»

—Tip for New Users

d

© BC Board Wizard Schematic Wizard is the

fastest way to create blank
schematic project.

g

! Programmable LLogic YWiEand

e
o)
%]
]
=
3]
3
=
&

Location
ID:'-,LE BAO KHANHAGIAD TRINH ORCADA\HINHVWORCADAMO PHO Browse... |

Sau

khi nh@p vao OK 13dp tlc man hinh thi€t k€ thi€t k€ clla Orcad Capture xudt hién véi cdc trinh don,

thanh cong cu dinh dang va bang céng cU v& va thanh cong cu thi€t k€ nam bén dudi cic trinh don.
Cong viéc dau tién d€ vé s dO nguyén 1y 1 phdi 18y céc linh ki€n dua 1én bang thi€t k€ .

Nhap chuOt vio bi€u tugng Place Part trén thanh cong cu d€ 1ay linh kién hay Place > Part hodc

nhén t6 hgp phim Shift+P, d€ 13y linh kién chinh cla mach dién.
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Part
DigClock j Add Library... |
: hA FileStim1
Sau khl nhap FileStim16 Bemove Library
N LA FileStim2 —l
vao nut cong cU - [Filestim32 Part Search... |
FileStim4
Place Part trén, FileStim8
IAC
hdp thodi Place rx o mew | ,
Op thoai ace IFXP 2 x
L R Libraries: ~ Graphic ‘j‘ ,
Part xuat hién, ANALOG 5 Ll
. R . BREAKOUT
hOp nay cho phep Design Cache CrConvert
chon lé' cac linh SOURCSTM ~Packaging
- y SPECIAL Parts per Pkg: 1 OrCAD Caphure Co
kién. Phdi thuc _ fas K8
; : Bari: I "l
hlén bU'éC néy Type:
]

nhi€u lan d€ 1ay

File name: ITransistDr

Open I
LI Cancel |

Z

du cé4c linh kién theo yéu cau cla

. Files of type: IEapture Library(®. olb)
mach dién.
[T Open az read-only

Theo bai nay ta c¢6 céc linh kién
sau: 3 dién trd, 1 bi€n trd, 6 diode, 1 transistor pnp, 1 transistor npn va 2 bd két n6i chan. Ching nam

trong céc thu vién Discrete, transistor ,connector.

Hay quan sét trong khung Libraries theo mac dinh thi thu vién Discrete di c6 san trong khung
Libraries, n€u trong thu vién ma chua c6 san thi ta hiy thém vao khung Libraries bang cich nhap vao

nit Add Library.

HOp thoai Browse File xudt hién. Trong hOp danh sich cic tap tin thu vién dung chudt di chuyén

thanh trugt ngang qua lai d€ tim thu vién Transistor.Olb, nhdp chudt chon né rdi nhap Open

Khi tr@ vé hOp thoai Place Part thi trong khung Libraries sé xudt hién thu vién Transistor, 13p

1ai budc thém cho cdc thu vién bi thi€u khdc (néu c6)
Sau khi ta 18y d0 cic thu vién can thi€t thi bat ddu chon 18y linh kién Transistor.

HOp thoai Place Part xudt hién, trong khung Libraries nhdp chon thu vién transistor va trong
khung part, ding chu0t kéo thanh trugt 1én xudng d€ tim va nhdp chon BC557. Hinh dang linh kién xudt

hién ngay trong cUta sG preview nam bén phai Libraries .

Nhép Ok d€ d6ng hOp thoai .
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Part:
IBCEET

Cancel
Part

BC549B =] | AddLibrary...
BC549C

BC550

BC5508 -
BCH50C

BC556

BC556A

BC556B

BC557 |

Bemowve Library

Part Search...

|
oK |

|

|

|

|

RCAR7A hd L=l
Libraries:

—Graphic

ANALOG ' Mormal
ANL_MISC

BREAKOUT £ Convert
Design Cache Q?
SOURCE - Packaging——————— <Value>
SOURCSTM .

SPECIAL Parts per Pkg: 1

TRANSISTOR part: [ <]

Type: Homogeneous

Tré v€ man hinh thi€t k€ thi hinh dang linh kién Transistor trén ddu con trd chudt. Di chuyén chult

dén vj tri can dat trén man hinh va nhdp chudt d€ dinh vi.

Nhap phai chult va chon 1énh end Mode tU Menu x0 xuOng d€ thoat khoi cong cu Place Part

(nh&p phim Esc trén ban phim d€ két thic viéc dat linh kién).
Hay nhdp chon bi€u tugng Place Part trén thanh cong cu d€ 1ay linh kién Transistor Npn.

HOp thoai Place Part xudt hién, trong khung Libraries nhdp chon thu vién Transistor va trong
khung Part, ding chudt kéo thanh trugt 1én xung d€ tim va nhap chon 2N6427. Hinh dang linh kién

xudt hién ngay trong c(fa s6 Preview nam bén phdi Libraries. Nhdp OK d€ déng hOp thoai.
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Place Part |

Part: |
|2N542?|

0K

Cancel

Part |
ZNRI61{TO || Add Library... |

ZNG249
ZN6250 —!' Remove Library
2NG6251
ZNG306 Part Search...
ZNG307
2NG308
2NG6426

2NGA27
NRA7R hd| HElD |

Libraries: — Graphic

ANALOG
ANL_MISC
BREAKOUT £ Convert
Design Cache oYy
SOURCE - Packaging———— =Value=
SOURCSTM :
SPECIAL Parts per Pkg: 1

THBANSISTOR Part: I vI

Type: Homogeneous

' MNormal

Tré
v€ man hinh thi€t k€ thi hinh dang linh kién trén dau con tro chubt, di chuyén chult dén vi trf can dat
trén man hinh va nh&p chudt d€ dinh vi.

Nhap phdi chudt va chon 1énh End Mode tUr Menu x0 xuOng d€ thoit khdi cong cu Place Part

(nh&p phim Esc trén ban phim d€ két thic viéc dat linh kién).
Ti€p tuc 14y linh kién Diode, nhap chon bi€u tugng Place Part trén thanh cong cu d€ 13y linh kién

HOp thoai Place Part xudt hién, trong khung Libraries nhdp chon thu vién Discrete va trong
khung dudi khung part, ding chut kéo thanh trugt 1én xuOng d€ tim va nhdp chon Diode. Hinh dang

linh kién xudt hién ngay trong c(fa s6 Preview nam bén phdi Libraries .
Nhap OK d€ déng hOp thoai .

Tré vé man hinh thi€t k€ thi hinh dang linh kién trén dau con trd chult, di chuyén chult dén vi tri
can dat trén man hinh va nhdp chudt d€ dinh vi. Vi s dd nguyén 1y can 6 diode nén hay ti€p tuc di
chuyén tré chubt dén cdc vi tri khéc, tai mOi vi tri nhdp chudt d€ dat céc linh kién Diode con 1ai va

Nhap phdi chudt va chon 1énh End Mode tf Menu xG xuOng d€ thoat khoi cong cu Place Part

Ti€p theo 1a 13y linh kién dién trd, nhdp chon bi€u tugng Place Part trén thanh cong cu d€ 1ay linh

kién
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HOp thoai Place Part xudt hién, trong khung Libraries nhdp chon thu vién Discrete va trong
khung Part nhdp vao R, hinh dang linh kién xudt hién ngay trong clUfa sO Preview nam bén phdi

Libraries. Nhdp Ok d€ déng hOp thoai.

Tré v€ man hinh thi€t k€ thi hinh dang linh kién dién trd trén dau con trd chudt, di chuyén chubt
dén vi trf can dat trén man hinh va nhap chudt d€ dinh vi. Vi sG d0 nguyén ly can 3 dién trd nén hay ti€p
tuc di chuy@n trd chudt dén cic vi tri khéc, tai moi vi trf nhap chult d€ dat céc linh kién con lai va Nhap

phai chudt va chon 1énh End Mode tU Menu x0 xuOng d€ thoat khoi cong cu Place Part.

Tudng tU, hay 13p 1ai cac budc chon 18y linh kién & trén d€ cic linh kién sau: 1 bién trd (Resistor

Var/Discrete), 2 b0 k&t n0i, 2 chan danh cho ngd vio ngudn DC.

Cubi cung cUa cong doan 1y va dat cdc linh kién 1a 18y bi€u tugng Mass d€ khi tao mach in,

chiing ta c6 mOt dudng ndi Mass chung. Nhap chon Place Ground trén thanh cong cu.

HOp thoai Place Ground xudt hién, trong khung Libraries nhdp chon thu vién Capsym va trong
khung nam bén trén khung Libraries, ding chult kéo thanh trugt 1én xubng d€ tim va nhdp chon Gnd

power. Nhdp OK d€ déng hOp thoai.
Pua trd chudt dén bi€u tuong Mass trén dau dén cic vi tri trOng trén bang thi€t k€ va nhap trdi
chudt d€ dinh vi, nhan phim Esc d€ két thic.

Budc ti€p theo viéc 1y va dat linh kién 12 di chuyén va sap x€p cic linh kién cho thich hop v&i sO
d6 nguyén ly. Nh@p chon vao linh kién muln di chuyén, linh kién dugc chon sé& dugc déng khung. Gilr

chudt va di chuy&n dén vi trf thich hgp trén ban v& ri nhd chudt | o Horizonkaly

Mirror Yerkically

dé€ dinh vi linh kién, nhap chubt vao chd trdng khdng c6 linh kién

Rotate
d€ b0 chon linh kién vira di chuyén. Lap 1ai cdc budc trén d€ di ~ Edit Properties...
. , . Edit Part
ChUYén CéC llnh klén khéC dén V! ’[I‘f tthh hqp trén bang thlet ke. Wiew Database Park Ckrl4+D

Link Database Part  Cerl+L
Trong qua trinh di chuyén linh kién, n€u huéng cUa linh kién

khong ndm diing thi ta c6 thé xoay linh kién sang hudng khac phit hop bang cich nhdp phai chubt va
chon 1énh rotate tUf menu xG xudng hay nhan phim R trén ban phim (v6i di€u kién 1a ta da nhdp nhon

linh kién ) mbi 18n ta s dung 1énh trén thi linh kién s€ xoay 1 géc 90°.

Ngoai ra ta ciing ¢6 th€ 1at 1 linh kién d6i xUng theo chi€u ngang hay chi€u doc bang cach nhép

chudt d€ chon né, nhap phai chubt va chon 1énh Mirror Horizontally hay Mirror Vertically tUt Menu

o ~ Mirrar Horizonkally Mirror Horizonkally
X0 xuong. Mirrar Yerkically Mirror Werkically
Rokate Raokate
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Ti€p theo hiay nhdp chon bi€u tugng Place Wire trén bang cong cuU nOi diy cic chan linh kién d€
hoan tat so d6 nguyén ly. Sau khi chon 1€&nh, con trd chudt sé thay dGi thanh hinh ch{r thdp(+). Pua con
trd d€n chan linh kién mubn ndi diy va nhdp chudt d€ bat dau vé&. Di chuyén con tr0 chudt dé€n chan
linh kién th(r 2 va nhap diip d€ két thic di€m cudi diy n6i, 1 dubng day nbi sé& dugc vé€. Trong qu4 trinh
di chuy&n chudt dén chan linh kién th( 2, khi mubn d6i hudng diy ni hiy nhap chult d€ tao géc va di
chuy€n chudt sang hudng khéc. Sau khi nGi day tat cd cic chan linh kién, hdy nhdp phdi chudt va chon
1énh End Wire tU Menu x0 xuOng d€ két thiic. Hinh sau minh hoa viéc n0i diy di hoan tat d€ tao nén

s0 dO nguyén ly.

J2

I=mT ol

S — DIDDE CONZ

D
DIOOE
(Y ?41 4

BCHST uli]
h 4 DIODE

0z
DIODE

04 0z

#He4E7
OIODE Fed "—K

RESISTOR “AR

DIODE R R
47k 1k

K€ ti€p hiy slra
d6i cic gid tri cho cdc linh kién bang cdch nhdp dip chult vao chudi gid tri di theo linh kién. Hbp thoai
Display Properties xudt hi€n. Trong khung Value nhdp vio céc gid tri va nhdp OK. Tuong tU cho cic
linh kién khéc.
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Name: Value pFont
Arial 7 [defauli]
: 1215
Yalue | W Change... | Use Defaultl
—Display Format
—Color
" Do Not Display
Default i
* Yalue Only I J
" Mame and ¥alue .
— Fotation
" Name Only = 0l o180
" Both if Yalue Exists P 111 o 27
Ok Cancel Help

Cudi ciing ta c6 sO d0 nguyén 1y hoan chinh nhu sau:

Ji

|:|

1}
LT — DiooE ouT
o1
"4 DIODE
ol H
BLAST O
h, 4 DIODE
§ R
N
03
OIODE
D4 ; | (v ]
= ZHE4ET
OI00E Rd “—K
RESISTOR WAR
1]
OIODE
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Sau khi tao s0 d6 nguyén ly hiay nhdp vao bi€u tugng Save Document trén thanh cong cU ndam bén

dudi cic trinh don d€ 1uu 1ai. Hay chon 1€nh File > Save trén Menu.

MOt thong bdo cla Capture hdi ta cé mudn luu 1ai tat cd hay khong. Nhdp Ok d€ chap thudn.

Orcad Capture x|
Data has changed in this schematic,
Changes across ALL pages of schematic SCHEMATICL will be saved.
Wiould wou like to save ALL pages?

(o' |

Ti€p theo
13 phdi tao tap tin Nitlist c6 phan m& rOng * MNL d€ lién k€t v&i chuong trinh Layout. Nhdp vao bi€u

tuong Restore G géc trén bén phdi cla bang thi€t k€ d€ thu nho.

Nhap chon cla s6 quan 1y Project d€ kich hoat clta s6 Project va nhdp chon trang so d6. TrudGc
khi tao Netlist can phdi ki€m tra sO dO0 nguyén 1y v€ day n0i... nhdp chon bi€u tugng Design Rules

Check trén thanh cong cu.

HOp thoai Design Rules Check xudt hién va nhdp OK d€ chudng trinh bat ddu tu ddng ki€m tra.

x|
i Design Hules Check I ERC b atrix I
— Scope tMode |
% Check entire design i Usze ocounrences
i Check selection i Use instances [Preferred]
— Action

= Check design rules
i Delete existing DRC markers

— Report
I Create DRC markers far warnings

[T Check hierarchical port connections v Check unconnected nets
[T Check off-page connector connections T Check SOT compatibility
I+ Beport identical part references I Report off-grid objscts

W Report irvealid packaging I Report all ket names

I Report hisrarchical ports and off-page connectors

Report File: I “iew Output

ID:KLE BAO KHAMHYGLAO TRINH ORCADMNHIMHWORCAD Browsze. . I

ak. I Cancel I Help I

Né&u chuong trinh khong thong béo gi, tdc 1a s6 d6 mach khong c6 16i. Néu c6 16i thi chuong trinh

hién 1én 1 théng bdo cdc 10i va vi tri d€ ta c6 th€ dé dang trd 1ai so d6 d€ sira 10i.
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Orcad Capture |

& CINE of mare errors of Warnings were encounktered,

Lo waou wish ko view the messages in the session log?

Sau khi da ki€m tra 16i, nh@p chon bi€u tuong Create Netlist d€ tao tap tin Netlist, phdi chac

chan rang dang kich hoat c(ta quan Iy Project va chon trang sd d0 nhu sau:
HOp thoai Create Netlist xuat hi€n. Chon nhin Layout, trong khung Netlist File chuong trinh sé tu

dOng mac dinh tao tap tin Netlist giOng v&i tén tap tin Project va Iuu trong cung 1 thu muc. Nhap OK.

Create Netlist x|

| inF | other |

— PCB Footprint
Combined property ztring:

I{F'I:B Footprint}

— Options

[~ Bun ECO to Layout

% Uszer Properties are in inches
™ User Properties are in millimeters

M etligt File:
|D:HLE BAQD KHAMHAGIAD TRIMH ORCADANHINHMWORCADABAL B\BAl 5 MMHL Browsze. . |

Mé‘[ ] I Cancel Help

thong bdo clla chuong trinh rang tap tin Project s& dugc 1uu d€ tap tin Netlist.

Nhap Ok dé€ tiép tuc.

Orcad Capture x|

& Design DiiLe Bao kKhanhtgiao trinh QRCADhinhorcadibai S184AI S, 05N will be saved

prior ko netlisking,
Cancel |
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Nhdp vao bi€u tugng chuong trinh & trén géc trdi man hinh va chon 1énh Close d€ thoit khoi
chuong trinh Orcad Capture
ILTAO MACH IN TU SO PO NGUYEN LY BANG CHUONG TRINH LAYOUT:

KhGi dOng chuong trinh Orcad Layout bang céch tUr man hinh Desktop cUa Windows chon Start >
Programs > Orcad Raelease 9.2 > Layout Plus.

Man hinh trdng tién Layout xudt hién v3i cdc trinh don ho trg cho viéc tao va qudn 1y cdc tap tin

mach in.
TU trong man hinh tién layout nay nh@p chon bi€u tugng Open New Board hay File > New.

HOp thoai Load Template File xudt hién. Bén trong hOp thoai nay 1a danh sich céc tap tin ban
mach véi cdc kich thudc mau. Chuong trinh s€ dé€ ta ¢ thé tu dinh kich thudc, mac dinh chuong trinh 1a
tap tin DEAULT.TCH. Nhap chudt vao Open dé ti€p tuc.

Load Template File il
Laok in: Ia Data j L] ITF '
_DEFALLT.TCH B [ oM_cP144 [ OMBBSYNS
1BET_any.TcH [ BC & om_cpico ¥ oMeesysT
ZBET_SMT.TCH [ [ ® om_cpzon (& CraBSySY
ZBET_THR.TCH CadsStar.tch [ ®om_LPizs [ ® CrsExvNS
386LIB. TCH [ cc ([ ®om_LP136 [ ® oraEysT
IBET_ANY, TCH CErAMIC.TCH [ DM_LP144 & oMeBxysy
(& o+ Ho [ om_LP160 [ e300
E s I ils [ ® om_Lpzoo [ ® Ecauxisn
My Dacuments K L3 [ ioEFALLT BE3VNS (& Ecauzzn
L Hom_cpi 8B3VST & EcaUxzan
= & ave [ ®om_cp1 S UMaB3YSY ¥ EcaUka4n
« | i
File name: |DEFaLLT =l gpen |
Filez af bype: ITempIate [* tpl: bch) j Cancel |
P
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HOp thoai Load Netlist Source xudt hién. Bén trong hOp thoai nay hiy chon tap tin *.MNL dugc

tao ra t chuong trinh v& mach nguyén ly Capture ma ta muOn thi€t k€ so d6 mach in. Chon xong nhap

Open.
21
Look ir: | i3l bai 5 x| @ o EF-

- Bl 5. L
izkary T}.-'pe: MRIL File

. n/ Size: 6.57 KB

Deskt
m

by D ocuments
File name: IE.-'l'«I 5 ;I Open

Files of twpe: INetIist [*.mnl] LI Cancel |
g

HOp thoai Save File As xudt hién yéu cau ta hiy nhdp dudng dan tén (trong muc file name) va thu

muc d€ luu ban mach sdp dugc tao ra. Nhap niit Save dé ti€p tuc
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Save IabaiE j A % ER-

File name: IM Save I
Save as ype: IBnard [*.max) j Cancel |

Clra sG Automatic Eco Utility xuat hién, bén trong n6 c6 hOp thoai Link Footprint To Component

xudt hién théng bdo chuong trinh khong th€ tim thdy chan cam cho linh kién nén ta can phdi chon chan
cam cho linh kién. Hay nhap chult vao niit Link Existing Footprint To Component....... D€ ti€n hanh

chon.
Ot day hdp thoai yéu cau ta hay tim b0 chan cdm cho linh kién R4 ¢6 tén 1a Resistor Var
DOi vGi bi€n trd 3 chan, ¢6 th€ tao mdi 1 bd chian cam. Hiy nhap chon vao niit Create Or Modifi

Footprint Library

Link Footprinkt ko Componenk 5[

AutoECO cannot find a footprint for component R4
from part name R VAR 0.

Please choose one of the options below:

Create or modify footprint library ...

Defer remaining edits until completion ...

oK | Help | Cancel

MOt clra s6 xudt hién, cho phép tao mdi 1 chan cam linh kién, nhdp chon nit Create New

Footprint.

HOp thoai Create New Footprint xudt hién, trong khung Name Of Footprint nhdp vao tén cla

“bi€n trd”. Nhap Ok d€ chdp nhén .
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Sau khi nhép Ok dé€ tré vé clra s6 tao chan linh kién, nhé'p chon bi€u tugng zoom out trén thanh

cong cU va nhap chudt vio bang mach thi€t k€ d€ thu nhd bang mach

Nhap chon bi€u tugng Pin Tool trén thanh cong x|
cu d€ di chuyén chan cam di c6 trén man hinh. Pua | Libraries
2 ~ .~ A < , © N ~ L. A AA -
con trO dén giUa chan cam c6 san va nhap trai chuOt BCONT00T —
dé€ chon, di chuyén chubt d€ kéo chian cdm vao trong gggm 56T
khung va nhap trdi chudt d€ dinh vi. CLCC -
TU trong khung man hinh, nhdp phdi chubt va Add... [ Remove
chon 1énh New tU Menu x0 xu0ng. - Footprints
MOt chan cdm khic xudt hién trén dau con tro
chudt, di chuyén con tré chubt d€ dua chan cam nay
dén vi trf trong khung va nhdp chudt d€ dinh vi. Tuong
tu' cho cac chan con lai.
Ti€p tuc hiay vé khung vién cho bd chan cam,
nhdp chon bi€u tugng Obstacle Tool trén thanh cong Create New Footprint...
cU. Cho b0 chan cdm, nhdn phim 5 d€ chon 18p 5 cho Save | saveas.. |
khung. Delete Footprint

Pua con tr@ chubt dén vi tri géc trén bén trai cla khung mubn vé&, nhdp chudt d€ bat dau vé. Di
chuyén tré chudt sang bén phai d€ vé& canh th(r nhat. D&n géc th( hai, nhap chudt d€ chon hudng va di
chuy€n chu0t xudng dudi d€ vé canh th( hai.

Ti€p tuc cong vi€c trén cho dén khi gdp géc két thic, nhdp chudt d€ khép kin va nh@p phdi chult

chon 1énh End Command tU Menu x6 xulng.
Trong cUa s6 tao chan cam, nhé'p chon nit Save d€ 1uu 1ai chan cam vira tao.

HOp thoai Save Footprint As... xudt hién. Trong hOp thoai nay, ti€n hanh thay d6i tén chin cam

trong khung Name Of Footprint va nhdp niit Browse d€ chon thu vién ma sé& ch(fa chan cam vUra tao.

HOp thoai Add Library xudt hién. Trong khung look in nhdp vao mii tén hudng xubng d€ c6 thé
dinh duOng dan C:\Program File\ Orcad \ Layout Plus \ Library. Vi trong khung liét ké danh séch chon

thu vién Jumper.Llb chon xong nhap Open.
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Look in: IﬁLa_l,u:uut_F'Ius j = I'j€ T

Daka
553 Gkool
Higtory

r 1 Samples
9 | 15route
D

%

P ] Tutorial

[~ veadd

ty Documents

File narne: I*.III:: j Open
- Cancel |
J E

Files of type: ILiI:urar_l,l [l [a]]

thoai Save Footprint As... xudt hién. Nhdp Ok d€ chap nhan.

Nhap nit Close d€ déng né lai. Trd vé clra sG Automatic Eco Utility, nhdp nit Link Existing

Footprint To Component...

HOp thoai Footprint For Resistor Var xudt hi€n. Trong khung Libraries cUa hdp thoai chon thu

vién chan cdm Jumper va trong khung Footprints chon chin cdm vUa tao ra. Nhdp Ok d€ chap nhan.

Tuong tu khi chuOng trinh yéu cdu chon céc linh ki€n con 1ai thi hdy chon cho ching giGng nhu
c4c budc chon nhu trén.
Vi du chin cam cho linh kién dién tr& 1a jumper400 trong thu' vién jumper, diode c6 thé 1a

Jumper500 trong thu' vién Jumper, bd 1€t n0i 2 chan 1a Jumper100 trong thU vién Jumper.

Mubn sdp x€p linh kién trong 1 "
khong gian rOng, hay nhdp vao bi€u tugng
Reconnect Mode trén thanh cOng cu:

Khi d6 cdc linh kién xudt hién khong
c6 diy nOi nhu sau:

Tuy nhién trén bang mach lic nay c6

-
=]
¥
w
™
@

rat nhiéu vin ban chi thich di theo linh

kién, d€ c6 th€ quan sit bdng mach duoc
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10 rang hon thi hily xod b6t cac dong chd thich nay khdi bdng mach, chi d€ 1ai tén linh kién. Nhdp chon
bi€u tuong text tool trén thanh cong cul.

Sau dé dua trd chuOt dén vin ban mulOn xod, nhap chudt chon né va nhdn phim Delete trén ban
phim d€ xo4.

K€ ti€p 1a sap xEp cdc linh kién dat 1én ban mach sao cho thich hgp néu ta c6 yéu cau kich thudc
cUa bdn mach in.

Nhap chon bi€u tugng Component Tool trén thanh cong cu.

Pua con trd chudt dén linh kién mudn sap x€p, nhap chubt d€ chon né, di chuyén chubt dén vi tri
mu®n dat va nhdp chudt d€ dinh vi. Trong qua trinh di chuyén, c6 th€ nhan phim R trén ban phim dé
xoay cic linh kién qua hudng khic nham t6i Uu hod viéc dat cic linh kién.

Budc ti€p theo la ta hiy chon 1&p d€ tao mach in. Nhap chon bi€u tugng View Spreadsheet trén
thanh cong cu

Sau d6 chon 1énh Strategy > Route Layer tU Menu x6 xufng.

Clra s6 Route Layer xudt hién ta nhap chon tat cd ciac muc Yes trong cOt enabled cUa c(fa sG nay
cla cic 6 Bottom, Innerl, Inner2 theo chi€u ngang nhu hinh d€ khong cho phép cic 1Gp nay dudgc tao ra

trong mach in Sau d6 ta nhap phai chudt va chon 1énh Properties (hay nhan phim taté CTRL + E )

HOp thoai Edit Layer Strategy xudt hién. Nhap chult vao hOp ki€m tra Routing Enabled d€ bo

chon nay. Sau d6 nhdp Ok d€ déng hOp thoai Edit Layer Strategy.

Lic nay c(ra s6 thong s6 Route Layer cic 1Gp cUa cOt Enabled ma ta chon sé dGi tUr Yes thanh No.
Nhap chult vao bi€u tugng Close phia trén géc phdi hdp thoai d€ déng clra hOp thoai.

10/
=
SweeplLayer Name Enabled Cost Direction Between
INNER2 50 51 Horz. 0
4 Next 2
TOP 50 51 Horz. 0
BOTTOM 50 49 Vert. 0
INNER1 50 49 Vert. 0
INNER2 50 51 Horz. 0
b Next 3
TOP 50 49 Vert. 0
BOTTOM 50 51 Horz. 0
INNER1 50 51 Horz. 0
INNER2 50 49 Vert. 0
6 Special Options
TOFP Yes 50 51 Horz. 0

-

Lo
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Ti€n hanh dinh r6 d0 rdng cla dudng mach in bang cich nhap chon bi€u tugng View Spreadsheet
va chon 1&énh Nest tU Menu xG xu0Ong.

HOp thoai Nest xudt hién, trong cOt Width mang gid tri bi€u dién d0 rdng duOng mach in, hay gilt
phim Ctrl va nhdp chult chon tat cd cic dong trong cOt Width. Sau khi chon tat cd cic dong cla cOt
Width, hiy nhdp phai chubt va chon Properties tUr Menu xG xuOng.

HOp thoai Edit Net xudt hién. Trong hOp thoai Edit Net nhap céc gia tri vao cic khung Min Width,
Conn Width,Max Width tuong Ung.

Nhap xong nhap Ok d€ déng hOp thoai. Liic nay cic dong cla cOt Width trong clta sO Nets xudt

hién cdc con sO ma ta vira nhap.

IO/ x]
Net YWidth Routing
Name Color Min Con Max Enabled | Share | Weight
0 Yes Yes 50
MN01261 I - Yes 50
ND1472 T - Yes 50
ND1594 I - Yes 50
NO01750 I - Yes 50
ND1854 T - Yes 50
ND1922 | 20 TS Yes 50 —
NO1978 Yes Yes 50
ND2042 Yes Yes 50
ND2209 Yes Yes 50
N03902 Yes Y'es s
1] | v

BAy gi0 cho chuong trinh tu dOng chay d€ tao mach in, nhdp chon Menu Auto > Autoroute

>Board. Sau mot lic, mOt thong bdo cho bié€t viéc chay mach in da hoan thanh. Nhap OK d€ tiép tuc.
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Trén man hinh xudt hién ban mach in da dugc thi€t k€ hoan tat va ta c6 thé nh@p chon biu tugng

Zoom In sau do nhéip chudt vao bang mach dé phoéng to. Nhan théy mach in dUgc tao ra nhU sau:

Ti€p tuc hay vé& khung vién cho bdng mach nham gidi han kich thudc clia bdn mach in, nhap

chon bi€u tugng Obstacle Tool trén thanh cong cul.

Pua con tr@ chubt dén vi tri géc trén bén trai cla khung mubn vé&, nhdp chudt d€ bat dau vé. Di
chuyén trd chudt sang bén phai d€ vé canh th(r nhat. P&n géc th( hai, nhdp chudt d€ chon hudng va di
chuy€n chu0t xudng dudi d€ vé canh th( hai.

Ti€p tuc cong viéc trén cho dén khi gdp géc két thiic, nhap chubt d€ khép kin va nhap phai chubt
chon 1énh End Command tU Menu xG xufng. CuGi cling c6 khung da dugc vé€ bao quanh bang mach.
Cubi cling c6 th€ dat 1én ban mach cac chi thich mach. Nhap chon bi€u tuong Text Tool trén thanh cong

cuy

TU trong khung man hinh chuong trinh, nhdp phdi chudt va chon 1&nh New tU Menu x6 xu0ng.

HOp thoai Text Edit xudt hién.

Trong khung Type Of Text, nhdp chon tuy chon Free, trong muc Text String, nhap vao chi thich
“MACH DIEU CHINH CONG

SUAT” cho mach in va trong MECH DIELU CHIWNH COMG SUAT
khung line width c6 thé dinh bé
rOng cho chf, con tai khung Text

Hieght hiy nhap chi€u cao chil.
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Tai hdp Layer nhap chon mii tén hudng xudng d€ chon 16p TOP tU danh sich x0 xudng. Nhdp OK dé
ti€p tuc.

Khi HOp thoai Text Edit déng, khung ch( nhat xudt hién tai dau tré chudt, di chuyén chult dé vi
tri thich hQp trong mach in va nhdp chudt d€ dinh vi.

Tuong tu hiy dat cic budc nhu trén d€ cho chi thich ngd ra OUT.

Né&u mubn chi thdy cdc dudng mach hi€n thi d€ tién viéc ki€m tra va in &n, thi bang céch ta chon
View > Clear Screen hay nhan phim Backspace trén ban phim d€ xo4 toan bd man hinh va sau d6 nhap
phim s 1 trén ban phim d€ xem 16p TOP (18p trén).

Mu6n xem 16p BOTTOM (16p dudi) nhan phim Backspace trén ban phim d€ x4o toan bd man hinh.
Va phim s 2 d€ xem 16p BOTTOM (16p dudi).

PE trd vé tinh trang hié€n thi toan bd, chon Menu View > Design.

DE két thiic, hdy nhdp chon bi€u tugng Save trén thanh cong cu bén dudi trinh don d€ 1uu 1ai toan

b0 ban mach in vira tao hay vao Menu File > Save.
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Bai 7: SU LIEN THONG GIUA CAPTURE CIS VA
PSPICE

1. QUY TRINH DUNG PSPICE PE MO PHONG MOT SO PO MACH DIEN:
DE M6 phdng mOt sG d6 mach dién, trudc hét phdi vé so d0 mach dién trong trang vé cla
Capture CIS, khi vé& phdi chon céc linh ki€n di c6 khai bao dU cic thong sO kY thudt. Sau khi vé xong

ta chon dang phan tich, Pspice s€ cho chiing ta ba dang phan tich thuGng dung, dé la:

X Phan tich BIASPOINT d€ hién két qua gi4 tri dién dp va dong di€n trén mach nguyén ly.
X8 Phan tich .AC d€ hién két qua cla dudng cong bién tan va pha tan.
X Phan tich .TRANS d€ hién két qua dang tin hiéu.

1. MO PHONG MACH KHUECH DAI TiN HIEU NHO RAP VOT HAI TRASISTOR 2SC1815:

MG Orcad va vé s@ d0 mach dién trong trang vé& Capture CIS .

D& mG nhanh trang vé& Capture CIS, ta nhap Double Click trén tiéu hinh sau :

i

Capture CIS

Sau khi vao trang vé& Capture CIS, chon muc File, rdi chon New va Project. Ta s& thdy hién ra c(ra

sO giao dién nhu hinh sau:

Trong cUa sO ndy ta g0
¥% Orcad Capture - [Session Log]

vao tén tap tin (thi du: BT - 1) [V File wisw Edit Options ‘Window Help

N ~ 2 T [ L4 Projeck. ..
va chon d&u & muc Analog or L I— T

== Jpen + Design
| p— .

Mixed Signal Circuit Wizard.

Muc nay sé€ cho sG d6 mach dién vé trong trang Capture CIS lién thong vGi trinh Pspice d€ md phOng

tinh to4n tham sO cUa mach dién.
Chon xong ta nhdn OK trén trén phim.

Trén man dén hi€n ra clfa s giao dién New Project diing m& mot tap tin trong trang Capture CIS

va rOi s€ chay mo phdng trong trinh Pspice.

Trong & trGng Name, ta nhdp vio tén tap tin.
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Trong 6 trOng Location, ta chon thu muc ding d€ chla cic tap tin hién ding. Sau khi chon dinh

xong nh@n phim OK.

B¥ Orcad Capture - [/ - {SCHEMATIC1 : PAGELY]

E File Edit Wiew Flace Macra PSpice Accessories  Ophions  Window  Help

I ECIEIE S EE ) 1 Beas| vy
| 5 amlzly 2] Lles|2le| [V 2 [m]w]w]
[w o ||| L]+ | A2 B e |Ba] <] ~ |0 D] 4]

| 5 I * I 3 I

Cac budc thuc hién:

Budc 1: Dung 1énh Place Part (g6 phim “P”) d€ 18y cdc linh kién trong cdc thu vién ddc vao trang
vé. Lic dat cdc linh kién ta c6 thé dung phim “R” d€ chon quay céc linh ki€én . Nén chOn cdc linh
kién c6 khai bdo tham s& d€ c6 th€ chay trinh Pspice tinh toan mach dién .

Budc 2: Ding 1énh Place Wire (gd phim “W” ) d€ dat cic duOng ndi mach qua cdc chan cla linh
kién .

Budc 3: Ding 1énh Place Grund (g5 phim “G”) d€ ddc ddu Mass cho s& d0 mach dién. Vi mach

dién mo6 phdng bani phdi ding ky hiéu dudng Mass c6 s0 0.

Budc 4: Dung 1énh Edit d€ soan 1ai tri sO cUa céc linh kién. Ta cho con tr® chi ngay tri s& linh
kién, nhap chudt Double Click d€ m3 clra sO va g vao 6 Value tri s6 cUa linh kién ma ta muGn

chon, nhan phim OK. Sau khi v& xong s0 d6 mach dién, ta s€ thay k€t qua nhu hinh sau:
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E% Orcad Capture - [/ - (SCHEMATIC1 ;: PAGE1}]

E File Edit “iew FPlace Macro PSpice Accessories  Ophions  Window  Help
D|e|d] & % |||

Khoa Pién TG
o =] |
_®] x|
<3| =| [eaTrERY -] B &K@ v
=] ez LleslLle| [v ] 1wl
[% =1 o]+ ] A% 2e]E3] oo «e[ix| ~ [v O] o] O] A
£ ] + | 3
- _l_ —
R — %A
Ri SKb T 1w
12K ?l:l
o
o 2501815
oz
’_’ﬁ 2501815 7
6K é
F2 R
| | 0K 1k2
o ~o -
[« | 13
[Ready |0 itemns selected |scale=100%  ¥=%.20 ¥=0.20 v

muUc phan tich .

trinh Pspice bang céch chon: New Simulation Profile. Trong clta s6 New Simulation, nhdp vio tén
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Trudng KTCN Hing Vuong

| Bzl 2] Llssl20o] [V 2 1[5 Wl

_E'IEINlEW E:imule:tiu:un.F'rDFille|\.| MIDI Dl 7 | ;l".',:._l ‘

Mew Simulation x|

MName:

Create

[PT1

Inherit From:

Cancel

II'IDI'IE

Root Schematic:

Thi du : G&

vao & Name mOt cai tén bat kY va rOi chon phim Greate. Ta s€ thdy hién ra clfa sO giao dién nhu

hinh sau:

Simulation Settings - PT-1 |

Gereral  Analysis |Ir'u::|uu:|e Filesl Librariesl Shirmuluz I Dptinnsl Data Caollechion I Probe Windowl

&nalysis type:
&nalysis tppe — Output File Options

Biaz Point ;I

Tirme Domain [Transient)
DC Sweep
AC SweepdMoize

emperature [aweep
[]Save Biaz Point
[ ]Load Biaz Paint

[

SCHEMATIC1

[ Include detailed bias point information for nonli
controlled sources and semiconductors [.0P)

[T Perform Sensitivity analysis [.SENS)

Output I

[~ Calculate small-signal DC gain [.TF]

From Input source I

T Dutput wariable: I

(] I Cancel Apply Help

Tai liéu hoic tadp vag tham khdo mén hoc orcad

130



Trudng KTCN Hing Vuong Khoa Pién TU

Trong 6 Analysit Type ta chon muc Bias Point. Muc Bias Point dung xéc dinh cac mUc 4p trén mach

va tinh cuOng dO dong dién chdy qua céc nhénh.
Sau khi chon xong muc nay, ta trG 1ai trang v& va nhan tiéu hinh sau d€ cho chay trinh Pspice.

Tiéu hinh dung chay trinh Pspice d€f tinh toan va cho ra cic két 3 |%| &

qud tU mach dién trang vé cUa Capture CIS. Sau khi tinh todn I?

xong, ta s& c6 két qua vé cdc mUrc dp trén céc niit ni, cic mUC  [Enable Bias voltage Display. ]

4p nay tinh v&i duOng Mass (Mass la 0V), hiay nhan trén phim tiéu hinh bén, ta s€ thdy két qua hién

ra:
i
Wi
Ri 124c
23k
i
103 TEC1815
o1 .
,_E 2501215
i 527
o
R R4
ik 1.2k
0 0
Va hiy nhap chu0t vao tiéu hinh sau d€ xem dong dién chdy qua c4c nhanh cla ﬂ
mach dién. Két qué nhU sau: {Enable Bias Currenkt Display. |

2501315

e
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Sau khi thdy dugc di€u ki€n phan cuc DC cho mach (di chay xong phan tich Bias Point). Ta c6 thé
chuyén qua khdo sit mach dién vGi ngudn tin hi€u kich thich mach. Hiy thém céc tu dién vao mach va

ddc nguln tin hiéu dang Sin ding kich thich mach khuéch dai, so d0 mach di€n hoan chinh nhu hinh

sau :

2 . A n L W
V2 nguOn tin hi€u i ” i 124
2 e o 5 Fik
kich thich mach. ==
) i 1 3 0
=}
N b g TOF
t by ESCIEIS
11 b o1
| by ZSCIS15
10uF R5
1 2 RE
wé—}’ v 33k
1w Bl
[IRYs 2 I b
220uF
R R o]
l 1k 13 T s
~n n =0 =0 =0

Hiy cho kich thich mach v&i nguOn tin hi€éu dang Sin c6 bién d0 luon 1a 1V AC, tan sO cUa tin hi€u
s& thay dGi theo chon dinh trong c(ra sG Analysis.

‘I = (3] 2[99].

—|Edit Simulation Settings [
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Ta nhap chult trén tiéu dé Edit Simulation Settings va s€ thdy hién ra cUta sG giao dién Simulation

Setting ... trong muUc Analysis type, ta chOn dong AC.

Simulation Settings - PT-1 |

General Analyzis Ilnclude Filesl Lihrariesl Stimulus I Dptionsl [rata Collection I Frobe ‘W'inl:lowl

Ainalyziz bype:

I.-'i‘-.E Sweep/Moize ;I

Optiors:

[ Ikonte Ca orst Caze
[ 1Farametric Sweep

1 Temperature [Sweep)

[ 1S awe Biaz Paoint

[1Load Biaz Paint

—AC Sweep Type
" Linear

i+ Logarithmic

start Frequency: [

End Frequency: [

IDf:t:al:lf: j

PointsfDecade: ['

—Moise Analysis

[~ Enabled

Dutput Yoltage: I

IfY Source: I
Inter-al: I
~ Output File Options
| Ok I Cancel Lipply I Help I

Trong khung AC Sweep/Noise va r0Oi trong 6 Start Frequency, ta gd vao tan sO khéi dau quét (Thi Du

:cho quét @ tan sO 13 10Hz) & 6 End Frequency ta gb vao tan sO két thiic quét (Thi Du: cho két thiic &

tan sO 1a 1Meg). Budc tinh Points/ Decade 13 trong mOt budc 10 cho tinh 50 di€m. Sau khi chon xong

nha@n OK va chon chay trinh Pspice d€ tim két qua:

Sau khi tinh xong. Ta hay dat 6ng do dién 4p (Voltage Marker) & ngd ra va s€ thdy két qud 1a

duOng cong bién tan hién ra trén trang dO thi Simulation, c6 hinh dang nhu sau:

Tai liéu hoic tadp vag tham khdo mén hoc orcad

133



Trudng KTCN Hiing Vuong Khoa Pién TU

r) SCHEMATIC1-PT-1 - PSpice A/D - [mo phong 2 b =10 x|
& Fil= Edit Miew Simulation Trace Plob Tools Window Help | gl =2 x|

18Hz 188Hz 1.8KHz 18KHz 188KHz  1.8HHz
o W{C3:-)

Freguenc

Far Help, press Fl Freq= 1.000E-+06 100% AENEEEEEEE 28

Phan tich duGng cong bién tan ta s€ thdy dudc d0 10i cla mach khuéch dai 13y trén cic tan sO khac
nhau cUa tin hi€u (véi mOt tan sO trén truc ngdn, ta sé tinh duge mOt mUc bién dO nga ra theo truc

doc, ti sO bién d0 ngdii ra va ngd vao chinh la d0 10i clla mach khuéch dai).

DPudng cong bién tan cho thdy, Khi tan sO cang ting cao thi dd 1¢i clla mach cang gidm xulng thap

va dudng cong ciing cho thdy mach cho d0 10i rat 16n G ving tan sO thap.
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Bay gi0, hiy cho kich thich mach vi m6t ngubn tin hiu khac, c6 bién d0 ludn thay ddi theo dang

Sin, tan sO cla tin hiéu sé 18y c6 dinh 1a 1khz, bién d6 khodn 10mV. SO d6 mach dién vé 1ai nhu
sau :

 aen [ . w1
R6 la dien M1 Ha = 1ol
2 2. 22k 4 .Gk
trQ tai , , s o
11
HIT
p az  10UF
C1 | 25iais
11
1FF ko zsCizis
10uF
1 Z R
W3 Sk 3.3k
WAOFF = O 56k
r r
WARPL = 10m Z20uF
Rz R4 Cz
FREQ = 1khz i i
1k 12k T
. -0 -0 ~o =
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Ta hdy nhdp chult trén tiéu hinh Edit Simulation Settings va s€ thdy hién ra cla s6 giao dién
Simulation Setting... trong muc Analysis Type, ta chon dong Time Domain (Transient) d€ khdo
s4t dang tin hi€u trén céc di€m nobi cUa mach khuéch dai. Trong 6 Run To Time, ta gd vao 3ms (dé
xem dugc 3 chu kY cUa tin hi€u). Trong 6 Start Saving Data After, Ta go vao s® 0 d€ cho bat dau

ghi két qua tlr gbc s6 0. Trong 6 Maxium Size ta g6 vio con sO dinh budc tinh.

Thi Du: cho tinh theo buGc 0.01ms. G xong nhan phim OK. Bay gi0 cho chay trinh Pspice, sau mOt

liic ta s€ thdy két qua :

EE SCHEMATIC1-PT-1 - PSpice A/D - [mo phong 2 bj i ]
Fil= Edit Wiew Simulation Trace Flob Tools Window Help | ps — =] =]

1.8ms 1.5ms 2.5ms  3.8ms

Time

|Far Help, press F1 [Time= 3.000E-03 [1o02 ANEAEEEEEEN 28

Nhin
vao d0O thi, Ta thdy tin hi€u ngd ra cling c6 dang gidng Sin, bién dd trén cao khodn 2V va bién dd
dudi khodn —2.5V. Liic nay truc X 13y theo th0i gian va truc Y 18y theo bién d6, vay & moi lic ta
déu c6 th€ xdc dinh dugc bién d0 tin hiéu, di nhién ta ciing c6 thé diung Ong do ]an E

dién 4p dé€ xem tin hiéu trén bat cl nit nao cla mach. Tin hiéu ra cho thdy da bi Praurier

méo. D€ khdo st tinh méo cla tin hi€u & ngd ra, ta c6 th€ md xem trang d6 thi Fourier.

Ta chon tiéu hinh sau d€ m& trang d6 thi Fourier & d0 thi nay, mOt ngudn tin hiéu dang Sin chudn
s€ xudt hién véi mOt vach pho tan duy nhat. Vay n€u moOt tin hi€u xudt hién cung lic vGi nhiu
vach phd bién tan, di€u d6 ciing c¢6 nghia 1a tin hi€u khong thudn dang Sin, hay tin hi€u Sin khi qua

mach khuéch dai di bi méo dang.
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DO thi phan tich chudi khai trién Fourier cho thdy cé nhi€u vach tin hi€u hon 1a chi m6t vach tin
hiéu duy nhat d6i vGi ngudn tin hi€u dang Sin G ngd vao. Vay tin hi€u thuan Sin sau khi qua mach
khuéch dai trén da bi méo.

IIL KET LAI:

DE phan tich s6 d6 mach dién, ta cho v& so d6 mach dién trong trang Capture CIS. Liic vé chi
chd y dén cdc linh kién da khai bdo thong sO. Liic bat dau ta chay 1énh BIAS POINT d€ xic dinh trang
thdy phan cuc DC cla mach, khi di€u kién phan cuc di 1dy ding, liic d6 m&i gan vao mach ngudn tin
hiéu dang Sin c6 bién d0 c6 dinh (thuOng thdy 1a 1vAC), Chay 1énh AC Sweep d€ cho tin hiéu bién dd
ngd ra theo truc tan sO cUa tin hi€u Sin va vé ra mOt dudng cong bién tan. Nhin vao du0ng cong bién
tan, ching ta bi€t dugc d0 1gi clla mach trén tUng tan s6. Sau d6 thay ngudn tin hi€u dang Sin v4i tan
sO cO dinh (1dy 1KHz), bién d0 tin hi€u ludn thay dGi va chay 1énh Transient d€ tinh bién d6 cla tin
hiéu theo truc th0i gian, k€t qud chiing ta sé€ c6 dang tin hi€u trén cdc nit nOi, nhin dang tin hi€u ngd ra
so vGi dang tin hi€u ngd vao chiing ta s& bi€t dugc tin hi€u sau khi qua mach khuéch dai c6 bi méo hay

khong? D€ thdy 16 van dé hon c6 th€ ma trang phG tan Fourier.

IV. SU TUONG QUAN GIUA CAC LINH KIEN TRONG CAPTURE CIS VA TRINH PHAN
TICH MACH PSPICE:

Trong Capture Cis, chiing ta bi€t trén trang vé& cUa Capture Cis 1 cdc sO d0 mach dién nguyén
ly. Trong d6 chi gOm c6 céc ky hiéu linh ki€n, va cdc duGng ndi mach. MOt ky hi€u clla mOt linh ki€n
s& gOm c6 phan hinh vé& (thuOng c6 tinh tuy y) va cic chan han (phdi c6 tinh quy dinh chat ché). Thi

du: mOt Transistor Q2SC1815 sé c6 ky hi€u nhu hinh sau:

Pin Properties ﬂ

Name: Shape: oK
e [Short -
Cancel
Number: Type:
1 H -
I IPasswe J User Properties...
Width Help
=] Scalar
I+ | Bin ¥isible
1 Bus
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< Transistor Q2SC1815 c¢6 3 chan, mOi chan déu phai c6 4 thuOc tinh, d6 la:
. Name: tén cUa chan.
. Number: sO cUa chan.
. Shape: hinh dang cUa chan.
" Type: ki€u loai cla chan.

Chiing ta bi€t phan hinh vé& cla céc ky hi€u c6 tinh bat ky, nghia 12 ta muOn vé ki€u hinh gi ciing
dugc, mién sao né c6 tinh gdi ¥ cao Ia tot.

MOt ky hiéu nhu vay, néu ta khong c6 thém nhitng chi y dac biét nao nita thi n6é sé€ chi 1a mot
hinh vé& duing trong céc sO d6 mach dién nguyén 1y ma thoi. VGi Orcad 9.2 d€ mOt ky hiéu lién thong
dugc véi trinh Layout Plus. Ta phdi chi y tinh tuong hop gilta cic s6 chan cla linh ki€n v&i s chan
cla cic Footprint. Con mOt ky hiéu linh ki€n mudn lién thong dugc vdi trinh Pspice, né phai c6 thu
vién tuong Ung trong d6 chlfa cic thong sO cUa linh kién d6. Ching ta bi€t khi chay trinh phan tich

Pspice, Pspice s€ tim thdy cac thong sO nay dat vio cic cong thic d€ tinh toan.
Vay thé nao 1a 1 ky hiéu linh kién lién thong v&i trinh Pspice?

Ta hdy cho chon linh ki€n d6 trén trang vé& cla Capture Cis, rOi chon muc Edit trén thanh Menu
chinh va rOi chon muc Part. Ta vao trang Edit Part, lic nay hdy chon muc Options trén thanh Menu

chinh va trong c(fa s6 1&nh chon muc Part Properties. Ta s€ thdy m& ra mOt c(ra s6 nhu hinh sau:
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User Properties

C? ~Properties 0K

. Name Value Attributes

12
\_IE

- Cancel
Implementation

: Mame C_elect 2.Normal R
: Part Reference C? RY New...
4 + : Pin Names Rotate False

Pin Names Visible False Remove

1n Pin Numbers Yisible False

Display...

dil

Help

PSpiceTemplate |C*@REFDES %+ %- 7TOLERANC

Trong clta sG User Properties, c6 muc Pspice Template v&i mOt diy khai bdo cdc bi€n. Dau hiéu
nay cho biét linh kién ma ta dang diing c6 th€ ding v4i trinh Pspice. Vi cdc ky hiéu linh kién khong c6
dong khai bdo nay, ta s& khong thé dung d€ lién thong thang véi trinh Pspice d& cho mé phdng mach
duagc.
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Bai 8: MO PHONG IC 555

L.VE SO PO NGUYEN LY:

Sau khi m& trinh orcad 9.2 1én. Ta hay chon muc File, r0i chon muc New va chon muc Project ...

ta s& thdy hién ra mot clra s0.

Trong cUa sG nay, ta hily g6 vao tén tap tin (trong 6 Name) va chon thu muc d€ Ch(ta tap tin nay

(trong 6 Location).

MNew Project

IC 555-b1

L Erogrammable LogicYyizard

DALE BAO KHANHVGIAO TRINH ORCADA\HINHYORCADAMO PHO
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Né€u muon lién thdng v§i trinh Pspice thi ddnh dau trong 6 tron th(f nhat .
Né&u muon lién thong v6i trinh Layout Plus d€ vé ban mach in thi danh ddu trong 6 tron th(t hai.

Néu muon lién thong véi trinh PLD diing d€ nap chuong trinh vao cic IC EPROM thi d4nh ddu

trong 6 tron th( ba.
Va n€u chi mubn vé so d0 mach dién thoi, ta ddnh dau 6 tron th(r tu.
Sau khi chon song phdn mém cho lién thong v&i mach dién vé trong trang Capture.

Ta nhan phim OK ltc nay trinh Capture CIS sé& md ra. D€ viao ngay trang v&, viéc thém bt céc

thu vi€n sau nay lam ciing dugc.

Sau khi nh@n phim Finish, ta s& vao khung 1am viéc chinh cUa trang Capture CIS. Trong viing lam
viéc nay, ta hdy ding 1énh Place dé d&t cdc thanh phdn cla mOt mach dién trén trang v&. O day, ban
c6 thé ding chubt d€ sap x€p lai ban tiéu hinh cdng cy, & ban tiéu hinh nay moi tiéu hinh sé Ung véi

mOt chlc ning cu thé.

B% Orcad Capture - [/ - {SCHEMATIC1 : PAGEL]]

E File Edit Wiew Flace Macro PSpice  Accessories  Opbions  window  Help

o|z||| 8| =R 2|z = N [ RN [N i s
I = =1 e e e i e
[% o |1 +]| A|¥||E] @] <] ~[¥|Olo| D] Al

| E] ] + ] 3 ]

DE 13y cic ky hiéu tU cdc thu vién ddc vao trang v&, Ta chon tiéu hinh sau:(nhdp con trd 1én tiéu

hinh Place Part.

Lic nay ta s€ thdy hién ra mOt giao di€n: trong giao di€n niy, muc

Libraries cho thdy cdc tap tin th* vién hién ding. O 6 Part, Ta g6 vao tén ky
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hi€éu ma ta mubn 13y (thi du : g vao 555) ta s€ thdy hi€n ra cdc nhém tU c¢6 sO 555. TU day ta hiy chon
ky hi€u ma ta mudn chon (chlc niing preview). Néu dOng y ta nhdn phim Ok. Ky hiéu ta 8y s& gan
dinh vio con trd, ta hiy tim n0i thich hop trén trang vé& d€ dat ky hiéu. P& dat ky hiéu 1én trang v&,
nhan chult trdi. Ta c6 th€ nhap ti€p chult trai d€ dac thém ky hi€u nay & céc vi trf trén trang vé.

(Trong khung chQn IC 555B, ky hi€u nay hié€n ra trong khung Preview)
Né€u ta 18y ding linh kién, ta nhan phim OK d€ x4c nhén.

Sau khi dat xong ky hiéu 1én trang v&, ta s€ thay trén viing lam viéc c6 hinh nhU sau.

Part Search...

x|

Part: OK I
|E§§E

Cancel I
Part
3phase Add Library... |
3phaseD
Fphase™ Remowe Library |
SAHCT AJANLG
5E55alt |

555C
CA3B00E
Relay_ SPDT_phy

Belaw SPDT nhw msrd =l L=l |

Libraries: — Graphic

7400 = i~ Mormal r L7

TA4AS — o VoG

ANALOG " Conwert ] TRIGGER | 5

ANALOG P = gs:l_:;;m- ouUTPUT

ANL MISC —Packaging :— THRESHOLD

COMMECTOR . " DECHARGE

Design Cache Parts per Pkg: 1 D

DISCRETE . I L) ]
Parik: =

GATE art: | = :

OPAMP e

Twpe: Homogeneous I—
TRANSISTOR =1 P 9 458 RS

W]

PE 13y céc dién tré, Ban goi ra bang tén “R” (trong thuU vién Analog.Olb)

DPE 13y céc tu dién, Ban goi ra bang tén “C” (trong thU vién Analog.Olb)
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D€ 18y nguOn nudi, Ban goi ra bang tén “VDC” (trong thu vién Source.Olb)

Sau khi tat cd céc ky hi€u cla linh kién di ddc xong trén trang v€. Ta hiy ding d€n 1€nh Place

Wire d€ cho n0i cic dudng mach di qua céc chan cla linh kién.

Tiéu hinh ding 1énh ndi mach (Place Wire). Ta ciing ¢6 th€ chon nhanh 1énh nay bang cich gd

phfm ky tu “W” (Wire)

O 1&nh n6i mach, d&u con trd s& c¢6 dang hinh chlf thdp (+). Ta cho con trd cham vao cdc chan
cUa ky hiéu, nhan chudt va kéo, day ndi s€ kéo theo qua cédc chan khéc, khi ddy nGi cham vao chan linh
kién s& xudt hién mOt chdm tron d3. Ta nhan phim chult trai d€ két thiic mOt dudng nOi, nhdn phim

Esc dé€ thoi 1énh ndi mach.
Ta hdy chon ky hiéu n6i Mass, bang cich gd phim ky tU “G” (Ground).

Tiéu hinh dung 1y ky hiéu Mass cho nGi vio sd d0 mach dién. Sao khi da ndi xong cic duOng

Mass chiing ta thdy trong sG d0 mach dién.
PE€ 1dy R1, R2, R3 chiing ta ¢6 thé g6 phim tat “P” va gd tén linh kién 1a “R”
PE€ 18y tu C1, C2 chiing ta c6 thé go phim tat “P” (Place part) va g6 tén linh kién 1a “C”.
D€ 18y ngudn nudi V1 chiing ta c6 thé gd phim tat “P” va go tén linh kién “VDC”
D€ 14y IC 555, chiing ta c6 th€ go phim tat“P” va go tén linh kién 13 “555”.
PE& 18y dau n6i Mass , chiing ta c6 th€ go phim tat’G” va rOi chon ky hiéu Mass

Dén day hay hoan chinh mach dién béng céach bién soan tri sO cho cic linh ki€n trén so d0 mach
dién. D€ ghi tri s6 cho cic linh kién, double click trén mOt tri s6 cla mOt linh kién, Ta sé& thdy hién ra

giao dién Dislay Properties nhu hinh sau:

|
Mame: VYalue [ P
Arial 7 [default)
=l Im Change... | Use Defaultl
Display Format
—Color
" Do Not Display
& Value Only [Defaur &3
" Mame and Value )
— Rotation
¢ Mame Only = o1 1801
i Both if Yalue Exists ~ am —~ 2701
oK I Cancel | Help |

Trong O
Value: g6 vao tri sO cUa linh kién. Trong muc Display Phormat, n€u ta chon muc Value Only thi s& c6
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tri sO hi€n ra thoi. N€u chon muc Do Not Display thi tri s linh ki€n s& khong hién ra. Soan xong nhap
OK.

Sau khi soan xong céc tri sO cUa céc linh kién trong mach, ta sé thdy so d0 mach dién hoan
chinh nhu hinh sau:

R
hife—"
11 K
R g 5550 |
=0

22k H 3

RESET - WCC
R DISCHARGE 3

§ OuTPUT
10k THRESHOLD

TRIGGER
CONTROLGHMD

1
f R
> ¢

c
e
L onr é‘””F L
-0

D-é-lﬂ.'l

0 -0

Ghi chii : D& c6 thé sdp x€p céc tri s6 nam & céc vi tri bat kY ta nén chon Mode tat dinh 1udi.
Dén day, ta dd hoan thanh xong cdng viéc mo td mOt s dd mach dién trén trang vé cla trinh Capture
CIS.

IL LIEN THONG VOI TRINH PSPICE PE MO PHONG NGUYEN LY HOAT PONG:

Trén day 12 mach dao dOng ding IC 555, v&i cic mach dién dao dOng ta phadi dat vao mach diéu
khi€n khdi dau (1énh IC: Initial Condition). Hiy g6 phim “P” (g0i 1énh Place Part) d€ md c(ra sO
Place Part va chon thu vién Pspecial rOi chon tén linh kién IC 1, ta s€ 18y ra duoc ky hiéu dung d€ qui
dinh di€u ki€n khdi dau theo chi dinh trong IC 1. Ta hdy nhdp Duoble Click chult trén chit “IC = 0)”
d€ ghi vao mUc Volt khdi ddu (thi du:cho 1a 0V). Ta ciing c¢6 th€ diing 1énh Place Text (ding phim tat
12 “T”) d€ ghi tén céc viin ban chi thich 1én so d6 mach dién.

Dén day 1a ta dd chudn bi xong mOt mach dién d€ chay trong phan mém Pspice.

1. Cach m& ph@n mém Pspice dé phan tich mach dién trén:

Trén viing 1am viéc cla Capture CIS, ta thdy c6 mOt thanh cong cU sau:

==

—|New Simulation F‘ru:uFiIe|
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TruGc hét hiay nhdp chudt & tiéu hinh d€ ma trang phan tich mach.

Ta s€ thdy hién ra cUta s6 New Simulation nhu hinh sau:

x
Mame:
Create
[XTH|
Cancel

Inherit From;
Inune j

Root Schematic:. SCHEMATIC1

GO vao 6
Name tén cUa trang phan tich (tén tuy chon ). Vi du: gd vao : "XTH” (mOt tén nao khéc tuy ).
Pat tén xong nhdn phim”Create” d€ md clra sO chon ki€u dang phan tich. Ta s€ thdy hién ra

giao dién c6 nhi€u thé chon nhu hinh sau:

Simulation Settings - Bias |

General Analysiz Ilnclude Fileal Librarieal Stimulusz I Dptinnal Drata Caollection I Probe W’indu:uwl

Analpsis type:

Tirne Dormain (T ransient] Run to time: |l]-1 ms seconds [TS
ptions: Start saving data Il] seconds
General Settings

[IMante Carlo/w orst Case Transient options

P tric S .
ETZ:;“;;EETSEEED] Maximum step 0.001ms ceconds
EE,:;;EE;::PP;:: [T Skip the initial transient bias point calculatior

Output F

Ok, I Cancel Lpply Help
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Trong giao di€n nay & thé Analysis, muc Analysis Type cho thdy c6 4 cich phan tich chinh 1a:

a. Bias Point : Dung x4c dinh di€u kién phan cuc DC cla mOt mach dién. Tinh to4n xong, ta sé&

c6 mUc 4p DC trén c4c di€m mach va c¢6 dong chdy qua céc nhdnh .
b. DC Sweep: diing cich quét d€ phan tich cdc dac tinh cUa linh kién dién t&. Nhu vé cdc dudng

cong dac tinh cla Diode, Transistor, Scr, Triac, Cac Cf;ng Logic...

c. Time Domain (transient): dung phan tich cdc mUc dp trén cic di€m cUa mach dién 13y theo
bi€n thdi gian (truc x 18y theo cdc bi€n thdi gian). N6 c6 cong dung nhu diing mOt may hi€n Séng

nhiéu tia d&€ xem tin hiéu trén cdc diém ndi cUa mach dién .

d. AC Sweep/ Noise: diing phan tich cic mUc 4p trén cdc di€m ndi cla mach dién theo bi€n tan
sO va géc pha (truc x 1dy theo bi€n tan s hay bi€n géc pha). N6 diing v€ ra dudng cong dap Ung

bién tan, pha tan cla mach.

Trong thi dU trén, ta th(f chon céch phan tich 1a Transient (truc x 18y theo bién thoi gian). O dang

phan tich nay ta chi can gd s0 vao cic 0 trOng:
Trong &: Run to time, g6 vao khodng thOi gian phan tich (thi du: gd vao 2ms d€ th(r)
Trong 6: Start Saving Data After, xic dinh thdi di€m bat ddu cho hién tin hiéu
Trong 6 : Maximum Step Size, chon dinh budc in (thi du: go vao 0.01ms)

Ghi chi: néu ta chon budc in cang nho, tin hi€u in ra sé cang nét, hinh cang dep nhung tap tin d{f

li€u s€ cang 16n va thOi gian phan tich s& dai hon.
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Sau khi di chon xong nh@n phim “OK” d€ tr& 1ai trang vé. o) day ta chOn ti€u hinh cho chay trinh

Pspice d€ phan tich mach. Nhap chudt trén tiéu hinh nay d€ chay Pspice cho [ ) [mp| @

phan tich mach. Run PSpice

i SCHEMATIC1-xth1 - PSpice A/D - [555-b1-5C - O] x|
25| File Edit Wiew Simulation Trace Plot Tools Window Help |pia =] x|
S =B = | SCHEMATICY -xth |
@ & @ | S |1 % a8 e b
=

&
=
28us 48us 88us 188us
o U{U2:TRIGGER) U{R7:2)
Time
For Help, press F1 Time= 100.0E-06 oo INNRENEENE 28

Sau khi phan tich xong ta s& thdy k&t qua hién ra trong trang d0 thi. Trong trang d0 thi nay, chiing
ta thy tin hiéu dang xung vuong 148y ra trén chan s6 3 clla IC 555. Liic nay n€u muOn xem tin hiéu trén
di€m ndo ta chi can dat 6ng dd ngay trén di€m d6. Thi du dat Gng do ngay trén chan 2 va 6. Ching ta sé&

thdy dang tin hi€u trén chan 2 va 6 12 dang tin hi€u ring cUa.

i SCHEMATIC1-Bias - PSpice A/D - [555-b1-sche _|ol x
£S5 Fil=  Edit Wiew Simulstion Trace Plob Tools Window Help | B2 _ & =
H o | = R = | SCHEMATIC -Bias |

&S B [ e B S ZR 88 e oF

s 20us
o UfU2:TRIGGER)

For Help, press F1 Time= 100,0E-08& 100 EEEEEEEEEE S
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Ta c6 thé thay ddi tri s6 cla cic linh kién trén mach dién rbi cho phan tich 1ai, ta s& c¢6 két qud

khdc. O day ta thay d6i trj s6 cla tu C1, 18y trj s6 cla tu nhd hon 12 0.0047 F.

Sau khi phan tich 1ai ta s€ thdy k€t qua hién ra nhu sau: (tan sO cUa tin hi€u da ting 1én).

EE SCHEMATIC1-xth1 - PSpice A/D - [555-b1-SCHEM

Eile Edit Yiew Zimulstion Trace Plot Tools ‘Window Help 2

= - ||;i."'ﬁ & JJ # E|f§! o J|SCHEMAT|C1->dh1 ||

W & e

28us 4Bus 88us
o WUZ2:TRIGGER)Y - U{R7:2)

[For Help, press F1 |Time= 100,0E-08 100w AHAAREENER

Qe @Q|Mise S MM of |55

188us

e
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2. Tém lai, trong Orcad 9.2 ta c6 thé mo td mach dién v4i rat nhi€u loai linh kién khac nhau, mach
c6 th€ don gidn hay rat phlc tap, mach c6 th€ gdm céc linh kién loai Analog hay céc linh kién loai
Digital. Sau khi phan tich xong ta xem k€&t qua trén céc trang d0 thi, qua viéc phan tich cic két qud
nay, s€ bi€t dugc cic ddc tinh clla mach dién va su van hanh cla mach cé ding vGi thi€t k€ hay

khong.
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