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BAI 3

THIET KE MACH IN
MA BAI: MP28-04

Muc tiéu:

- SO dung thanh phan Layout Plus trong OrCAD dé€ thi€t k€ dugc mach in tUr
sO d6 nguyén ly

- SO dung thanh thao phan mém Layout Plus

- Hiéu chinh chan cam (footprint) tUf thU vién c6 san

- Tao chin cam cho linh kién mai.

- Tinh can than, chiu khé, chinh xdc, ti mi trong cong viéc.

NOi dung chinh:
1. Tao danh muc m&i ndi (tap tin *. MNL) tU so dd nguyén ly
Muc tiéu :

- Tao dugc danh muc mdi ndi (tap tin *. MNL) tU sO d6 nguyén ly.
1.1. Kiém tra tinh diing d@n cGa So d6 nguyén ly

P& Ki€m tra 16i sO d6 nguyén 1y ta nhap vio bi€u tuong minimize trén géc phdi

hodc biéu tUQngﬂxué't hién man hinh nhu sau. Chon page 1
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Hinh 4.1

b
Nhap vio bi€u tugng design rules check@Hép thoai Design Rules Check
xuat hién. check vio Scope, Action va Report nhu hinh 4.2
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.. o .
D\ELECTRONICS\ORCAD\PROJECT\MACH DIEU CHIN

0K | Cancel | Heb

M
Hinh 4.2

Nh&p Ok d€ ki€m tra. N€u c6 thdng bo 10i ban hiy ki€m tra vi trf c6
khoanh tron nh® mau xanh va ti€n hanh sUra 16i r0i ti€p tuc.
1.2.Tao danh muc m®i ndi cUa cic chan linh kién

Sau khi ki€m tra khong thdy 10i , chiing ta ti€n hanh tao file .mnl d€ chuyén sang

Layout , chOn ﬂtrén thanh cong cU, hodc chon Tool=> Create Netlist



Hinh 4.3

Clra sG Create Netlist xudt hi€n, chon Layout, trong thé Options chon User
Properties are in inchers d€ tu chon chan linh kién footprint, Browse d€ duyét
dén n0i cha file, nhdp chon OK

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

Hinh 4.4
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Chon OK trong hQp thoai xudt hién ti€p theo d€ hoan tat qua trinh tao file

netlist

Orcad Capture

Design D:\ELECTRONICS\ORCAD\PROJECT\mach dieu chinh do sang

! % den\mach dieu chinh toc do dong co.dsn will be saved prior to

netlisting.

OK

Cancel

[

K3

e

Hinh 4.5

Vay la da hoan tat qud trinh v& mach bang Capture, ban hiy dung file

.MNL vUra tao d€ vé& mach in bang OrCAD Layout Plus

2. Tao mOt ban mach in mai:
Muc tiéu:
- Tao dugc ban mach in mdi

Kh@i dOng OrCAD Layout Kh3i dOng OrCAD véi chuong trinh Layout
Plus bang cdch vao Start -> AllPrograms-> Orcad Family Release 9.2 ->

v,
L
. . OrCAD
Layout hoac Click vao bi€u tu0Ong EELEIE trén man hinh Desktop

Man hinh 1am viéc cUa Layout Plus nhU sau
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‘FMVHeIp,ypfrusFVI hhh Y
Hinh 4.6

2.1.Tao ban mach in tU tap tin *. MNL

PE& tao mOt ban thiét k€ mdi, vao menu File -> New hodc tUr biu tUC}ng_I
trén thanh cong cU. Xudt hién hOp thoai Load Template File, ta nhap vao file
Template theo duOng dan mdc dinh: C:\Program
Files\Orcad\Layout_Plus\Data File template 12 file dinh dang mOt sO thdng s
mdc dinh cho board mach, nhu s 18p board mach, khodng cich di day, kich
thudc dudng mach, quy dinh thi€t k€,... dugc s& dung xuyén sult trong qua
trinh vé& mach vGi Layout. N€u 12 mOt board binh thuOng thi ban chon file
default.tch ( hodc jump6238.tch sé gitip qu4 trinh chay mach hiéu qud hon , cic
jumper s& khong cat ngang IC,...). Con n€u ban mudn thi€t k€ board mach riéng
theo hinh dang cu thé, nhu Sound Card, Lan card.... thi load cdc file template
khac. Nhan Open d€ thuc hién load file . TCH
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» MEDIA (E)

Xudt hién hOp thoai Load Netlist Source yéu cau ban chon file netlist c6 dudi

m

File name: DEFAULT.TCH

Hinh 4.7

~ | Template (":tpk".tch)

vI

[ open | |

Cancel

|

N

r N
LoadTempIate File 2 |
@Ovﬁ <« Program Files » Orcad » Layout_Plus » Data - ‘ 4y | I Search Data o |

Organize ¥ New folder =~ 0 @
B Desktop 4 Name . Date modified Type
Download -
» R°W" °:I . || B.TRL 05/01/199917:22  TPL File i
-] t | =
L b s | BCTPL 05/01/199917:22  TPLFile L
A L] cTRL 05/01/199917:22  TPLFile
s VIR __| CadStartch 05/01/199917:22  TCH File
j ::"“mem = [lccrr 05/01/199917:22  TPLFile
. p_”s'c | CERAMIC.TCH 05/01/199917:22  TCH File
(&) Pictures ] DTRL 05/01/199917:22  TPLFile
B8 Videos | pC.TPL 05/01/199917:22  TPL File
. || DEFAULT.TCH 05/01/199917:22  TCHFile
.I = t o " -
: ﬁ,:ln!:;;;\rssf . || DM_CP128.TPL 05/01/199917:22  TPL File
s © _] DM_CP136.TPL 05/01/199917:22  TPLFile
< ©) | ] DM_CP144.TPL 05/01/199917:22  TPLFile .
4 | [ 2

.MNL di dugc tao trong OrCAD Capture. Nhap Open d€ chon m3 file Netlist
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r ~

Load Netlist Source e |
@_’_\Uv| .. % Project » mach dieu chinh do sang den v | +5 l | Search mach dieu chinh do sa... pel !

Organize » New folder = 0 @

Ml Desktop - Name Date modified Type

@ Downloads :
| __| MACH DIEU CHINH TOC DO DONG CO.MNL 10/11/2011 16:58 MMNL File

=, Recent Places

a Libraries
[ Decuments
@' Music
=/ Pictures
B videos

m

{8 Computer L
£ wiNDOWS 7 (C:)
= DATA (D)

s MEDIA (E) . - | ;

File name: MACH DIEU CHINH TOC DO DONG COMNL ~ [Netlist (*.mnl) v]

[ Open ]I Cancel ]

Hinh 4.8
Tai hdp thoai Save File As ban nhdp vao dudng dan va tén file ma ban mudn
1uu thi€t k€ clla minh. Mdc dinh Layout Plus s& dat tén file mdc dinh tring vGi
file netlist va Iuu trong thU muc chla project do.
B Save File As

Save‘ru:l | mach dieu chinh vaondinhtncdodtj = i 0

-~

Name Date modified Ty

No items match your search.

4 | m | »

File name: |MACH DIEU CHINH TOC DO DONG CO.MAX Save

Save astype: |Board (*max) e Cancel
Hinh 4.9

Nhap Save d€ ti€n hanh 1uu.
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2.2.Lua chon hinh dang chan linh kién tir thu vién cé san

Néu céc linh kién trong mach thi€t k& 1a céc linh ki€n mdi va chua tUng c6
lién k€t d€n thu vién footprint cla Layout Plus 1an nio thi s& xuat hién hdp
thoai yéu cau ban phai lién két dé€n footprint. Pay 12 budc khé khin doi hdi ban
phdi can than, n€u nhU chon sai chan thi mach coi nhu bo di, tOt nhat ban hay
xem kY hinh dnh thuc t€ cUa linh kién d€ viéc chon hinh dang va kich thudc
cUa footprint dugc chinh x4c. Kinh nghiém cho thdy sé tdt hon néu ban thuc
hién viéc gan footprint cho tat cd céc linh kién trong sudt qu4 trinh v& mach
bang Capture.

Lién két Footprint

PE lam tOt phan nay ban phdi thuOng xuyén lam mach, c6 kinh nghiém thi viéc
tim ki€m cdc footprint dugc nhanh hon.

Mot sd footprint thong dung

- Thu vién TO : TO92 ( transistor: C828, C1815, C535,...), TO202 ( Transistor:
H1061, IC Gn 4p hO 78xxx, 79XXX,... )

- Thu vién DIP100T: /W.300 ( céc IC cam tU 14-20 chan ) /W.600 ( cdc IC cam
tlr 24-40 chén )

- Thu vién TM_CAP_P la footprint cUa cé4c loai tu dién

- Thu vién JUMPER 12 footprint cUa céc loai di€n tr@, quang trd, bién trd,..

- Thu vién TM_DIODE I footprint cUa cdc loai diode hay led

Lién két dén footprint

Quay lai man hinh 1am viéc cUa Layout sé& xuat hi€n hQp thoai sau:
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Link Footprint to Component X

AutoECO cannot find a footprint for component D1
from part name DIODE.

Please choose one of the options below:

Link existing footprint to component ...

Create or modify footprint library ...

Defer remaining edits until completion ...

oK | Help | Cancel |

Hinh 4.10
Trong hOp thoai Link Footprint to Component c6 thdong bdo 1a khong tim
thdy chan cUa D1 c6 tén 1a DIODE. Vi th€ nén tim chan cho linh kién nay bang
cach nhap chult vio lién két Link existing fooprint to component...
HOp thoai Footprint for DIODE xudt hién , n€u I3 1an dau tién sU dung thi
ban phai add thur vién vao bang cach nhap chubt trai vao nit Add...

-

Add Library
Q\J | | <« Orcad » LayoutPlus » Library v [ 49 ||| Search Libran )
Organize ¥ New folder =~ (G @

A Favorites > Name . Date modified Type ‘.
Bl Desktop |z BCON100T.LLB 05/01/1999 17:27 LabVIEW LLB =

& Downloads {=] BCON156T.LLB 05/01/1999 17:27 LabVIEW LLB |
. Recent Places @!1 BGA.LLB 05/01/1999 17:27 LabVIEW LLB
. | cccus 05/01/1999 17:27 LabVIEW LLB
- Libraries {=] DCONOSOT.LLB 05/01/1999 17:27 LabVIEW LLB
__- Documents {& DCONO08ST.LLB 05/01/1999 17:27 LabVIEW LLB
a' Music {= DIMMOSOF.LLB 05/01/1999 17:27 LabVIEW LLE
& Pictures |=] DIMMOSOT.LLB 05/01/1999 17:27 LabVIEW LLB
B Videos {2l DIN.LLB 05/01/1999 17:27 LabVIEW LLB
{&! DIP100B.LLB 05/01/1999 17:27 LabVIEW LLB
1™ Computer |2 DIP100T.LLB 05/01/1999 17:27 LabVIEW LLB
£, WINDOWS 7 (C:) |=l DSUBT.LLB 05/01/1999 17:27 LabVIEW LLB .
- DATA (D2) > < m '
File name: "BCON100T.LLB" "BCON156T.LLB" "BGALLLB ~ [Library (*.lib) ']
Open |v] [_ Cancel _|
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Hinh 4.11
Ban chon dudng dan dén thu vién Layout mac dinh 1a C:\Program
Files\Orcad\Layout_Plus\Library. Ban nén add tat ca vao d€ tién cho qu4 trinh
st dung

“Footprint for DIODE ‘
~ Libraries

Add..
LAYOUT

LCON100T |

METRIC i

PADSTACK
PC104 ~  Remove

~ Footprints

JUMPER 200

JUMPER100

JUMPER1000

JUMPER1100

JUMPER1200

JUMPER300

JUMPER400

JUMPERS00

JUMPERE00

JUMPERT700 ok Help
JUMPERS00
JUMPERS00

o[ ]e

Cancel

Hinh 4.12

Tai khung Libraries nhdp chon muc JUMPER. Tai khung Footprints
nhdp chon muc JUMPER200 ( khodng c4ch gilta 2 chan 13 200 mils = 5 mm ) dé
chon chan diode. OK dé€ thuc hién. Ti€p theo trong hOp thoai Link Footprint to
Component cé thong bio 1a khong th€ tim thdy chan cla chan cam J1 c6 tén
CON2. Nhép chu0t vao Link existing fooprint to component...
[ Footprint for CON2

~ Libraries

LayouT
LCONT00T (1
METRIC i’

PADSTACK
PC104 o | Rt |

- Footprints

|JUMPER100

JUMPER1000

JUMPER1100

JUMPER1200

JUMPER200

JUMPER300

JUMPER400

JUMPERS00

JUMPEREOD

JUMPER?0D Ok Help

JUMPERBO0
JUMPERS00

Cancel
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Hinh 4.13
Trong hOp thoai Footprint for CON2, tai khung Libraries chon JUMPER,
tai khung Footprints chon JUMPER100. Xong nhap chon OK.
Trong hOp thoai Link Footprint to Component c6 thong bdo 1a khong thé
tim thdy chan linh kién Q3 c6 tén T2801
( Link Footprint to Component @

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

Please choose one of the options below:

[ Link ekisting footprint to component ...

Create or modify footprint library ...

Defer remaining edits until completion ...

OK | Help I Cancel

Hinh 4.14

Nhép vio Link existing fooprint to component...Trong hOp thoai
Footprint for T2801, tai khung Libraries chon TO, khung Footprints chOn
TO202AB d€ chon chan cho Triac

Ti€p tuc chon lién k&t chan linh ki€n cho c4c chan con 1ai ( transistor Q1,
Q2 tuong udng 1a TO - > TO126, cubn day L1 1a thu vién JUMPER chon
JUMPER100, cdng tac 3 chdu va bi€n trd chon 1an 1ugt 1a TO-> TO202AB va
TO-> T126, tu di€n chon JUMPER - > JUMPER100....) cho dén khi nio khong
con xudt hién hdp thoai Link Footprint to Component n(ta. Khi hoan thanh lién
k€t dén céc footprint vGi linh kién, OrCAD Layout tU dOng load céc footprint
nhu hinh vé:
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Layout Plus -- D:\ELECTRONICS\ORCAD\PROJECT\MACH DIEU CHINH DO SANG DEN\MACH DIEU CHL... | = || & |3
File Edit View Tool Options Auto Window Help

2l=ml M E| B 220 ol @RT b ot 2+ a2 ¢]¥
X 2600 ¥ 1975 [G[25 e -]

e
l?!‘ﬁ_l L2299

(B¢ [m9o]| (290

EEE =5 =5 SELE B ELE BLW

E (7 YR [y | Ii
£S5 =5 =5
] J J [ Ll

—

I [2600,1975] RAM: 2430K Used, -878403K Available

Hinh 4.15

Footprint trén board mach

Khi c4c fooprint dugc load, n€u khong ding v3i yéu cau thi€t k€ thi phai
chinh sCta hodc tao md&i chan linh kién cho phu hgp
Chinh sUa fooprint
Chon linh kién can thay d0i trén board mach vUa load, sau d6 nhap chudt phai
chon Properties hodc nhap doi chubt vao linh kién

HOp thoai Edit Component xudt hién, & day ban c6 thé s(ra 1ai tén va gi4 tri
linh kién, Nhap chu0t vao Footprint... d€ thay d6i footprint
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Edit Component @

Reference Designator SW2|

Package SW_MAG-SPDT
Value SW MAG-SPDT
Footprint.. | [T0202AB

Location

X |-3200. Y [300. Rotation g

Group # r Cluster ID I_—

Component flags

' Fixed ' Locked [ Key
" Non-Electric v Route Enabled | Do Not Rename

OK Help | Cancel

Hinh 4.16
TU hOp thoai Select Footprint ta c6 thé 1ua chon céc footprint thich hop.
Tuy nhién n€u khong tim thdy footprint phit hgp thi ta phai tao mdi fooprint cho
phu giQp v6i linh kién.
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Select Footprint o |

— Libraries

Local ~ Add...
ECON100T g ——
BCON156T 5
BGA

CLCC

DCONOSOT ~  Remove

Footprints ]
0o
DEFAULT -

JUMPER100 F
JUMPER 200
TO126 =

TO2024B
WA
Wia10
WiAT11
via12 oK Help Cancel
W0a13
W0a14 =

Hinh 4.17
2.3. Sap dat vi tri chan linh kién trén ban mach in

Pau tién ban can phai cO dinh mOt sO linh ki€n ma ban muOn né dugc dat
G mOt vi trf xdc dinh, tranh bi thay dGi vi trf trong qu4 trinh auto. Di chuyé&n linh
ki€n dén vi tri x4c dinh, nhap chult phdi chon Lock.
Sau khi d3 c¢O dinh dugc céc linh ki€n theo yéu cau, chon Auto -> Place ->
Board.
2.4.Vé duong mach in tu dOng.

Layout Plus ho trQ ca 2 chlc niing vé& tu ddng va v& bang tay. Thong
thuOng nén két hgp cd 2 chlc ning nay, vi khi vé& tu' dOng doi khi s€ c6 nhling
dudng mach rat phic tap, lic d6 ta nén di€u chinh 1ai bang tay.

Vé tu dong
Vao Auto -> Auto Route -> Board, Layout Plus sé tU dOng vé mach.
Mach in duQc nhu sau
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Hinh 4.18
3. Hi€u chinh ban mach in:
Muc tiéu:
- Hiéu chinh dugc ban mach in.
3.1.Cé4c cong cu dung cho viéc hi€u chinh ban mach in
3.1.1. Cong cu Component

3| Create : dung tao ra trang vé mdi

EI Open :md lai cdc trang vé da cé trén dia

EI Save : cho chép lai trang vé hi€n dung vao dia

&l Print : cho in cdc ban vé

il Cut : cAt phan da chon trén trang vé& cAt vio Clipboard
Copy : chép phan da chon trén trang vé cat viao Clipboard
El Paste : d4n phan di cé trong Clipboard trd vao trang vé
El Undo : cho 1ay lai thao tac truc dé6

(_" * e o
_—I Redo : chon lai thao tdc sau cung
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Zoom in
|E| /oom out

Al Zoom to region

El Zoom to all

”4‘ Annotate
|Ii‘ Back Annotate

[‘“_I Design Rule Check

=l cache

3.1.2. Cong cu Os

Create Netlist

| Cross Reference
==IBill of Material

_':}J Snap to Grid

| Project Manager
® Help Topics
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: cac linh kién hién ¢6 Iuu trong vung nhd tam

- phéng 16n trang vé&, giong nhu kéo trang vé lai gan

- thu nhé trang vé&, gidng nh dua trang vé ra xa
. chi phéng to viing dudc chon

: cho hién hét cac thanh phan cé trén trang vé

: ghi mi s6 tht ty trén cdc linh kién

. t4i ghi lai cdc ma so trén cdc linh kién

2 - . e ~ ~
: md chifc ning kiém tra 161 trén trang vé

: cho tao tip tin trong dé khai bdo cdc dac tinh cta
mach

- tao ra cdc thong bdo vé mach dién

: tao ra bang ké khai cdc linh kién dung trong mach
dieén

: tit hay md tinh ndng dinh hay khéng dinh trén cdc
diém ludi

- trd qua trang quan 1y cdc tap tin ctia ban vé

: cho goi phan trg gitip

3.1.3. Cong cu Pin Tool

E Place Power

%I Place Ground

B3| place Hierarchical
¥ Place Port

" Place Pin

«t| Place Off page connection
| Place No Connect
~ | Place Line

¥ Place Polyline

Ol Place Rectangle
S| Place Ellipse

|2J Place Art

A|Place Text

- dat dudng nguon

: dat dudng noi dat

- dat khoi chir nhat thay thé cho mot sd dé mach dién
- dat cdc ciang vao hay ra trén cdc khoi chit nhat

- dat cdc chan trén cdc khoi chit nhat

- dat cdc ky hiéu néi mach bén ngoai trang vé

: xdc dinh cdc chin trén linh kién bd tréng

: diing v& hinh dang dudng thing

- diing vé cdc hinh déng kin tao bdi nhiéu doan thing
: dung veé cdc hinh ch nhat hay hinh vuéng

: dung vé cac hinh tron hay hinh tron dep

: dung ve cdc cung tron

: ding nhip vin ban vao trang vé&, thém phan chi
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3.1.4. Cac cong cu Path va Net

IT. Select : vio mode chon, nhdy chudt trén cdc linh kién dé

chon

= Place Part : cho md cia s6 d€ chon linh kién cé trong thu vién

| Ll Place Wire : vio mode cho ndi mach, dit dudng ndi qua cic chan
cua linh kién

‘ﬂ Place Net alias : dat nhin cho dudng day ndi vao cdc bé néi

Ll Place Bus . v& cdc b nodi

|+ I Place Junction : dat di€m giao nhau cla cdc day néi

A| Place Bus entry . dat dudng xién 45° so véi dudng bus ( dudng dan

va0 va ra cdc bé ndi )

3.2.C4c cong cu dung cho 16p mach in (Layout)

ChUc ning thanh cong cy

I-'|nn_‘5;File Edit View Place P-;1a|:r-:} Accessories  Options  Window  Help

a|e(@) 8 :[:[e] < | Fo =) @lalale] wl v |ml==] 5 v
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IT, Chon déi tuong

3 Thu vién linh kién

l Chay day

N1

bat nhan duwong mach

Llva dudng noi bus

* | pat diém noi

e

NGi véi dudng bus

PUR

Ngudn

5p0
— Mass

X Diém khong ndi
3.3.Tao ban mach in hoan chinh

Layer Stack
DE dinh nghia Layer Stack, ban chon View Spreedsheet tUf Toolbar

H 220 ali

View Spreadsheet
Options  Auto  Window Helg

rI'IEl ﬂ‘ :"‘l-' -l=ln| .-ﬂ' .Illllll mll?

— Strategy... b=t
38 i
= Statistics =
oc

Layers

Nhap Layers d€ chon 18p vé€, & day ban chon 16p BOTTOM, click chu0t phai
chOn Properties.
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* Routing Layer
" Unused Routing
" Drill Layer

Mirror Layer

" Plane Layer
" Documentation
" Jumper Layer

Layer Name [Top

Jumper Attributes... |

o |

Help | Cancel |

Hinh 4.19

Thi€t 1ap khodng cach gilta cac dudng mach
DE thi€t 1ap nhitng ludt vé khodng céch cho pads, tracks va vias. Ban chon View
Spreedsheet tU Toolbar. Chon Strategy -> Route Spacing.

.- Layers
Layer Layer Layer Layer Mirror
Name Hotkey NickName Type Layer
TOP 1 TOD Unused BOTTOM
T —— -
BOTTOM End Command -
GND Poahs Ctrl+E Unused [None]
POWER New... Unused [None)
INNER1 Select Any... Alt+5 Unused [None]
INNER?2 Refresh Hot Link Unused [None]
INNER3 Append Hot Link Unused [None)
INNER4 Unroute Unused [None]
INNERS Unroute Unlocked Track Unused [None)
INNERG Convert to Components Unused [None)
INNER7 Undo v Unused [None)
Chon nhu sau va OK
Edit Layer [
Layer Name |EIOTI'0M
Layer NickName ||30‘|'
Layer LibName |E|0T
Layer Type
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Options Auto Window Help

— A i & o I— i A a A a A a

Strategy... » Route Sweep '
_ Route Pass [
i Statistics 1
l Route Layer
Layers ;
y Route Spacing
Padstacks
: Place Pass
Footprints
TU menu pop up chOn Properties:
.| Route Spacing = R ™<=
Layer Track to Track to Track to Via to Via to Pad to
Name Track Via Pad Via Pad Pad
I | 030 | 030 | 030 | 030 | 030 |
BOTTC | 030 | 030 | 030 [ 030 | 030 |
GND o950 | 030 | o030 | o030 | 030 | 0.30 |
POWER {‘EE- |
INNER1 | 030 [ o030 | 030 | o030 | 030 [ 030 NS
INNER2 {‘EE-
INNER3 [ 030 | o030 | 030 [ o030 | 030 | 030 |
INNER4 |mmn-
INNERS [ 030 | o030 | 030 [ 03 | 030 | 030 |
INNERG | o030 [ 030 | o030 | 030 [ 030 | 0.30 |
INNER7 | o030 | o3 | o030 | 03 [ 03 | 030 |
INNERS | o030 [ 030 | o030 | 030 | 030 | 0.30 |
INNERY | o030 | o030 | o030 | 03 | 030 | 0.30 |
INNER10D | o030 [ 030 | o030 | 030 [ 030 | 0.30 |
INNERT1 [ 030 [ o030 | 030 [ 030 | 030 | 030 |
Xuat hién hbp thoai: Edit Spacing
Edit Spacing @
28 Layers

Track to Track Spacing “7
Track to Via Spacing ’7
Track to Pad Spacing ’7
¥ia to Via Spacing ’7
Via to Pad Spacing ’7
Pad to Pad Spacing ’7

OK | Help ‘ Cancel ‘

’ Hinh 4.20
O day ban c6 th€ di€u chinh cic thong sO cho phit hgp. Can chi ¥ don vi do ma
ban da thi€t 1ap & trén. Chon OK.




Thi€t 1ap dd réng duong mach in

Ban lam di€u nay d€ di€u chinh d0 rOng cUa cic nets trong mach khic nhau tuy
theo chUc ning cUa ching. ThuOng thi: cic dUOng nguOn, mass phdi 16n hon céc
nguOn tin hiéu, hay cdc dudng Ung v&i mach cong sudt thi bé rOng ciing phdi
16n hon binh thuOng...Mu0n di€u chinh c4c thong s6 nay ban c6 thé lam nhu
sau: Vao View Spreedsheet — Nets. Bdi den tat cd, chon Properties

L] Nets o[ B- 3]
Met 1 1 Width Routing Reconn
N__End Command d Enabled | Share | Weight Rule
[0 I 064 [ Yes | Yes | 50 |  Std |
ND1558 New... 064 | Yes | Yes | 50 |  Std |
| NOT586 ___ pejete Ctri+X 064 | Yes | Yes | 50 |  sSd |
ND1668 Select Any.. Alt+S 064 | Yes | Yes | 50 |  Std |
NO1722 Refresh Hot Link 064 | Yes | ves | 50 |  Sd |
NO1776 Append Hot Link 064 | Yes | Yes | 50 |  Sd |
N001791 Change Color 064 | Yes | Yes | 50 [  Std |
NO1985 _ 064 | Yes | Yes | 50 |  sd |
N02037 Eem‘”e ;“‘.‘ 'l"T"”" 064 | Yes | Yes | 50 |  Sd |
[No2067___ o= Peme Teee 064 | Yes | Yes | 50 [ St |
Hinh 4.21
HOp thoai Edit Net cho phép ta chinh c4c thong s6 cUa Nets Min
Edit Net ==
14 Nets

Net Attributes

'~ Routing Enabled \v Share Enabled [+ Highlight

v Retry Enabled v Shove Enabled I+ Test Point

Weight | <] 2 |
Group 9

low med high

Min Width Conn Width Max Width

Net Layers... Net Reconn...

Width By Lavyer... Net Spacing...

OK Help Cancel [

Hinh 4.22
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Min Width, Conn Width, Max Width 12 d0 rOng cUa nets mach in. Khong nén
dé€ 3 gid tri nay bang nhau, vi khi di mach mdy sé tu ddng di€u chinh d6 rOng
cUa nets. Khi it dat thi n6 chon Min, khi nhi€u s& chon Max, nhu vay s€ linh
hoat hon.

Vé duong bao

La dudng bao ngoai cho tat ca céc linh kién va cdc duGng mach trong mach in.
DE vé ban ti€n hanh nhu sau:

Click chuOt vao Obstacle Tool, sau d6 click vao mOt géc ma ban mudn vé
Outline, con chudt chuy&n thanh ddu cOng nho, click phai, chon Properties sé&

hién ra hQp thoai sau: 1
Edit Obstacle (5w

Obstacle Name |@

Obstacle Type
|Eloarcl outline j

Width

Obstacle Layer
| Global Layer j

Copper Pour Rules

Ii [

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

Net Attachment [ for none]: - -]

I_

| Comp Attachment.. ‘

Help Cancel

Hinh 4.23

Ban chon nhu hinh vé. Sau d6 chon OK.
Click vao 4 géc cla khung ma ban mudn vé&, sau d6 nhan ESC.
Hoan thién ban mach
VE€ c0 ban, chiing ta di hoan thanh vi€éc vé& mach in. Trong phan nay ban sé tién
hanh mOt sO thao tdc culi cung trudc khi xuat mach in
Chén mét doan text vao mach in

W O|ET ] «f e Z
Chon Text Tool tUf thanh cong cy, | B Too NI ~|| Click phai vao
man hinh chOn New.




91

HOp thoai Text Edit hién ra, trong khung Text String g6 n0i dung can chen.
Luu y: n€u ban 1am mach in thU codng thi click chon Mirrored d€ khi Ui khong

bi ngugc. Chon 1&p hién thitrong khung Layer ( thuGng thi chonTOP va

BOTTOM ), va kich thuéc ch(r . chon OK d€ hoan tat

Text Edit

* Free

Type of Text

" Reference Designator
(" Component Value

Text 21

Text String NGUYEN HA

*" Custom Properties
" Package Name
" Footprint Name

Text location [-44.3336,34.5969]

()

-

Line Width 0.254 Text Height 1.905
Rotation q0 Char Rot 0
Radius 0. Char Aspect 100
v Mirrored
Layer:
|BOTTOH x|
Comp Attachment.. ‘
OK Help ‘ Cancel
Hinh 4.24

Di chuyén doan text d€n vj tri can chen, click chudt.
4. Tao hinh dang chan linh kién magi
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Muc tiéu:

- Tao dugc hinh dang chan linh kién mdi.

4.1.Su dung Library Manager

Ta c6 th€ tao m&i chan linh kién bang cdch trong chuong trinh Layout Plus,
vao menu Tools -> Library menager

| Tools | Help

Library Manager

Orcad Capture

Visual CADD

SmartRoute

GerbTool »
ECOs b

Edit App Settings
Reload App Settings
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File Edit View Tool Options Auto Window Help

N | FH | (4 (= 1]

BCON156T
BGA
CLCC

Footprints

Hinh 4.25
4.2.Tao chan linh kién mai tlr thu vién cé san

DE tao chan linh kién mdi tU thu vién c6 san ta 13y linh kién trong thu vién ra
va chinh sUa. sau d6 ta vao system settings d€ di€u chinh chén linh kién
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Systemn Settings @1
Display Units Grids
@ L visible gri :
grid [X.Y]: 1.27
" Inches [in)
" Microns [u] Detail grid [X.Y]: [u 635
+ Millimeters [mm]
" Centimeters [cm] Place grid [X.Y]: 1.27
0.0254 Via grid: ’07
Rotation
Increment: q0 Snap: ||] 1
Workspace Settings... ‘
Help | Cancel

Hinh 4.26
4.3. Tao chin linh kién m&i hoan toan

P& tao mot footprint m&i hoan toan ban bam Create New Footprint ...
Vidu:

Tao footprint cho mOt pushbutton (Panasonic part EVQ-PAG04M) ban can
mOt sO thong tin v€ kich thudc cla né:

[16.0:0.3 . L+02 F__:I
' 34 3505 0.7 '_”f F
§ B 0_5rr]ax__?. 3 4N 1.0 81
M. | - B = J 1
-®- -O r 4 = L] ._i_'_l s i_i__'-
71 i 3 - [ g E TS Recommended PWB piercing plan
o 1 ( il (Pitch tolerance: +0.1)
r View from mounting side
-t =
A B
Hinh 4.27

O hop thoai Create New Footprint Nh&p tén linh kién m&i 3 muc Name of
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footprint, vi du 12 PB Bam chon English. Mac di1 kich ¢ c4c b0 phan cUa linh
kién dugc cho 6 hé mét nhung hau hét kich thuGe ché tao PCB van bang don
vi inches ( hay mils = 1/1000 inch).

Create New Footprint |—=5

Mame of Footprint PR

Urits

* Enaglish

" Metric

Ok Help Cancel

Hinh 4.28
D€ dung theo hé mét ban phai thay d0i systems settings. (vao Options ->
System Settings) xudt hién hQp thoai bén. Nhap OK. Bay gi0 ban dang lam viéc
theo hé mét.

System Settings @
Display Units Grids

© Mils [m) Visible grid [X.Y]:

" Inches (in) grid PXY] 1.2

" Microns [u] Detail grid [X.Y]: 0.635

&+ Millimeters [mm]

" Centimeters [cm]) Place grid [X.Y]: 1.27

Display Resolution: Routing grid: 0.635

0.0254 Via grid: F
Rotation
Increment: 90 Snap: ||] 1
Workspace Settings... ‘
Help Cancel
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Hinh 4.29
Switch ¢6 tat cd 4 chan nhung ta chi can dinh dang cho 1 padstack vi c4c chan
déu c6 dac di€m giOng nhau.
Pau tién vao View -> Spreadsheet ->Padstacks. Ta thay xudt hi€n hdp thoai
padstacks, ta double click vao padstack c6 tén T1 s€ xudt hién hOp thoai Edit
Padstack cho tat ca cédc 10p clia T1. Ban thay d0i tén cUa padstack nay, thudng
thi
dat tén theo tén footprint. Pi€u nay lam cho vi€c tim ki€m né dé dang hon trong
Layout khi c6 nhi€u padstack. Ti€p d6 nhap chon Undefined trong muc Pad
Shape
Nhap OK. Xuat hién hOp thoai padstacks. Ban thdy padstack tén PB v§i tat ca
céc 16p cla n6 khong dugc dinh dang
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Edit Padstack

Pad Width:

Padstack PB

17 Padstack Layers

[ Non-Plated

[ Use For Test Point

[ Large Thermal Relief
[~ Flood Planes{Pours

Pad Shape

" Round &
T {
- -
»

(* Undefined

I No Connection

Pad Rotation:

Pad Height:

X Offset: Y Offset:
OK Help Cancel
Hinh 4.30
i._l Padstacks
Padstack or Pad Pad Pad
Layer Name Shape Width Height
PB

TOP Undefined 0.00 0.00
BOTTOM Undefined 0.00 0.00
PLANE Undefined 0.00 0.00
INNER Undefined 0.00 0.00
SMTOP Undefined 0.00 0.00
SMBOT Undefined 0.00 0.00
SPTOP Undefined 0.00 0.00
SPBOT Undefined 0.00 0.00
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Hinh 4.31

Dua vao Datasheet ban dinh dang cho cic 16p cla padstack PB. Néu chon nhi€u
18p cting mOt lic thi nh&n chon tén cic 18p ddng thdi gilt phim Ctrl. Ban chi can

dinh dang cho nhing 16p can thiét .

Pau tién ban can dinh dang kich thudc cho chan 10 khoan, theo datasheet duOng

kinh chan 10 khoan 13 1 mm.

Ta chon 2 16p DRLDWG, DRILL. Click phai chudt chon Properties , xuat hi€n
hOp thoai Edit Padstack Layer , nhap chon Round, sau d6 nhap gia tri 1(=40

mils) vao Height va Width. Nhap OK

Edit Padstack Layer

| Non-Plated
I~ Use For Test Point

I Flood Planes{Pours

Pad Shape

* Round
i

-~

3D

" No Connection

I Large Thermal Relief

Padstack "PB", Layer "DRLDWG"

» " Undefined

Pad Rotation: ||]

Pad Width: 1 Pad Height:
X Offset: 0. Y Offset:

—
T

[

Help ‘ Cancel |
Hinh 4.32
Ta thay trong hQp thoai padstacks 10p DRLDWG, DRILL da dugc dinh dang:
SPBOT Undefined 0.00 0.00 0.00 0.00
SSTOP Undefined 0.00 0.00 0.00 0.00
SSBOT Undefined 0.00 0.00 0.00 0.00
ASYTOP Undefined 0.00 0.00 0.00 0.00
ASYBOT Undefined 0.00 0.00 0.00 0.00
DRLDWG Round 1.00 1.00 0.00 0.00
DRILL Round 1.00 1.00 0.00 0.00
COMMENT LAYER Undefined 0.00 0.00 0.00 0.00
CPARF? Iindefined nnn nnn nnn nnn
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Tuong tu ban dinh dang cho cic 16p TOP, BOTTOM, INNER. ThuOng thi kich
thudc cla vong xuyén bao quanh 16 chan khoan 16n hon 16 khoan khodng 20
mils(=0.5 mm). Do d6 nhap gia tri 1.5mm vao Height va Width.

Vi 18p gilta clla mach 12 mi€ng ddng danh cho power va ground, d€ tranh hién
tUgng ngdn mach ngUdi ta thudng tao ra xung quanh céc 16 khoan mbt khodng
trOng, 16n hon kich thudc 16 khoan 14 35 mils(=1.75 mm). Ban nhép gid tri 2 mm
vao Height va Width va chon pad dang round cho 16p PLANE.

Cu0i cting ban can dinh dang cho mat d€ han chén linh kién, thuGng thi né 16n
hon vong xuy€n bao quanh chan 10 khoan khodng 5 mils(=0.125 mm). Do d6 ban
chon pad hinh round va nhap gid tri 1.625mm vao Height va Width cho 16p

SMTOP and SMBOT.
Padstack or Pad Pad Pad X Y
Layer Name Shape Width Height Offset Offset
PB

TOP Round 1.50 1.50 0.00 0.00
BOTTOM Round 1.50 1.50 0.00 0.00
PLANE Round 2.00 2.00 0.00 0.00
INNER Round 1.50 1.560 0.00 0.00
SMTOP Round 1.62 1.62 0.00 0.00
SMBOT Round 1.62 1.62 0.00 0.00
SPTOP Undefined 0.00 0.00 0.00 0.00
SPBOT Undefined 0.00 0.00 0.00 0.00
SSTOP Undefined 0.00 0.00 0.00 0.00
SSBOT Undefined 0.00 0.00 0.00 0.00
ASYTOP Undefined 0.00 0.00 0.00 0.00
ASYBOT Undefined 0.00 0.00 0.00 0.00
DRLDWG Round 1.00 1.00 0.00 0.00
DRILL Round 1.00 1.00 0.00 0.00

Sau khi dinh dang xong cho cé4c 18p cUa padstack nay, ta s€ 1uu tén cUa footprint
mdi tao vao thu vién, ta nén tao thu vién mdi d€ dé dang tim ki€m sau nay.
Bang céch click Save As trong hOp thoai Library manager.

Pién tén footprint m&i tao, sau d6 click vao Create New Library d€ tao thu
vién mai.
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Mame of footprint
|PE=
Mame of library
|D:\ELEETHDNIE5'&DFEE&D\.THU WIENSMOINPE LLE ;I Browse...
| Create New Library... I
OK I Help I Cancel I
Hinh 4.33

Nhap OK thi footprint m&i tao sé dugc luu vao thu vién.

IFlll Edit View Tool Options Aute Window Help
= - H| = =@ [T L P e | O W

PB
BCONTOOT
BCONTSGT

=5 wcomp
... . &Value
| wPack

RN LR

Hinh 4.34

Sau d6 chon Text tool |- d€ x6a blt cic ch(r khong can thiét di, chi d€ 1ai
&Comp va &Value. Nhap vio text can x6a va bam phim Delete (trén ban
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phim). Thém cdc chan linh kién vao béng cach chon cong cu Pin Tool @I Click
chuOt phdi vio nén den, chon New... Pat chan md&i G vi trf thich hgp

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

Chon Layer 1a SSTOP.

Chon OK.
B® Library - Pin Tool (DRC OFF)

qLOomp

&Value
O @

. End Command
: : : - Undo
Hinh 4.35
Text Edit ==
3 text strings
Type of Text
Text String
" Free " Custom Properties
" Reference Designator " Package Name
" Component Value " Footprint Name
Location

X li Y Ii

Line Width Text Height
Rotation Char Rot
Radius Char Aspect

[+ Mirrored

Layer:

R -
0K I Help | Cancell

Hinh 4.36
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Sau d6 sap x€p lai vi tri cho céc chin, ban ludn ludn dat vi tri cla padl tai
(x,y) = (0, 0) > double click vao pad1 xudt hi€n hOp thoai EDIT PAD.
Edit Pad

(e

Footprint PB

One Pad

Pad Name: ‘1‘

PadX [0 Y oo

Padstack Name

|FB [Local]

Pad Entry/Exit Rule Additional Rules
« Standard
" Any Direction
" Long End Only

[ Allow via under pad
[ Preferred Thermal Relief
[ Forced Thermal Relief

OK Help Cancel

Hinh 4.37
Dua vao Datasheet bi€t khodng cach gilta cic chan d€ xdc dinh vi tri cho cic
chan con lai. Pad2 = (0,6.5)
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"Edit Pad

Footprint PB

One Pad

Pad Name: 2

Pad X |p. Y 6.5
Padstack Name
|PB [Local] Ll
Pad Entry/Exit Rule Additional Rules
(+ Standard [~ Allow via under pad
" Any Direction [~ Preferred Thermal Relief
" Long End Only [~ Forced Thermal Relief

OK Help | Cancel |

Hinh 4.38
Céc chéan khac tuong tu: Pad4 = (4.5, 0), Pad3 = (6.5, 4.5) |
™ | ibrary - Pin Tool (DRC OFF)

aLomp

&Value
O @

Hinh 4.39

Ta c6 thé dung cdc cong cU do dac nhu: Dimension, Measurement trong menu
Tool d€ c6 thé tao khodng cach chinh xdc gilra cdc chan.
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Ngoai ra ban con c6 thé vé thém cic dudng bao (Obstacle) cho linh kién, day 1a
dudng ranh gibi gilra cic footprint d€ khi sap x€p chiing khong bi chOng chéo
nhau.

D€ vé dudng bao ban click vao bi€u tugng Obstacle Tool Iﬁ sau d6 click phai
chubt chon New, gilt chuQt trai dOng thoi kéo dén cic géc chan pad, duOng bao
bao quanh cic chan pad.

B Library - Obstacle Tool (DRC OFF)

e 0

® o

Hinh 4.40
DPau tién ban dat tén cho dudng bao, sau d6 chon Place Outline tai 6 Obstacle
Type. DO day width tuy y.
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Edit Obstacle (w25

Obstacle Name |place

Obstacle Type
IPlac:e outline EI

Height
0.0254

Obstacle Layer
[GlDbal Layer ﬂ

Copper Pour Rules

- -

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

‘ Pin Attachment.. |

Help | Cancel

Hinh 4.41
Thudng ta chon dudng bao nay nam & 18p Glebal Layer, tUc thubc tinh
Obstacle Layer 12 Global Layer.
Cu0i clng click OK dé€ 1uu 1ai céc dinh dang cho footprint mdi tao.

Hoan thanh viéc tao 1 footprint md&i khéng c6 san trong thu vién cla layout.
DE nhanh hon ta c6 th€ 1uGt qua thu vién cUa layout tim nh{ng footprint tuong
tU footprint ma ban can tao d€ stra chta cho phit hgp vai thuc t€ rdi Save As né
1ai, 1uu 1ai trong thu' vién m&i ma ta tao cho dé tim ki€m.

Nhirng chi y khi tao m@i chan linh kién

Khi thi€t k& footprint, ngoai vi€c ban can bi€t chinh x4c kich thudc thuc gilra
cdc chan linh kién d€ thi€t k& k€& ding, con phdi bié€t kich thudc cUa ca linh
ki€én d€ c6 th€ b0 tri khodng cach gilra cdc linh ki€n cho hap 1y.

MOt sO kinh nghi€m chon kich thudc cho chan linh kién:

Vi céc linh kién thuOng nhu dién trd, tu, diode ... ban chon chan hinh tron
(Round), duGng kinh 13 1.8 dén 2.1, tiy loai linh kién

- Chan 1 cUa IC hay céc linh kién c¢6 cuc tinh nhU tu hodc diode ban nén chon
ki€u chén 1a hinh vuong hodc hinh ch(r nhat

- Vi IC ta nén chon chan hinh Oval (v6i cdc chan 2 trd 1én) va hinh ch{f nhat
(d0i v&i chan 1). Kich thudc thudng 1a 1.7mm Width va 2.2 mm Height.
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- V3i céc chan linh kién to nhu chan cUa cdc JACK cam, chan cla dé IC c6 can
thi nén chon b€ Width(b€ ngang) to ra mot ti, cd 1.8mm.

Thuc t€ viéc tao ra linh ki€n trong Capture quan trong hon rat nhi€u 1an so
vGi viéc tao ra linh ki€n trong Layout (hay Layout Plus). ban chi can s& dung
cdc chan layout ¢ dinh dang gidng vay d€slr dung, khong nhat thi€t phdi tao ra
céc dinh dang chan cho tUng linh kién riéng biét.

5. Hoan chinh ban mach in.
Muc tiéu:
- Hoan chinh dugc ban mach in.
Phu mass cho mach in
Muc dich cUa van dé nay 12 d€ chOng nhi€u cho mach dién. C4ch 1am nhu sau:

b @@ T|0] O] o2 s8] Z
-Uhstacle Tuul_ , A
Chon Obstacle Tool. Nhap chuOt

vio khung mach, con chult co thanh ddu cOng nho thi click phdi, chon Property.
Man hinh s& xudt hi€n hdp thoai Edit Obstacle.
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Edit Obstacle (me3w)

Obstacle Name |129

Obstacle Type
| Copper pour j

Width

Obstacle Layer
|BOTTOM ]

Copper Pour Rules

Clearance |1| Z order

Note: Use Pin Tool command 'Toggle Copper Pour Seed'
to set copper pour seedpoints

[ Isolate all tracks [~ Seed only from designated object
Net Attachment ("' for none): - |
[

| Comp Attachment.. ‘

Help | Cancel

Hinh 4.42
Trong khung Obstacle Type chon: Copper Pour.
- Trong khung Obstacle Layer chon 18p can phtU Copper Pour: c6 thé 13 TOP
hay BOTTOM.
- Trong khung Net Attachment thi chon 14 GND hodc POWER, tlly theo ban
mu®n phU theo GND hay POWER. Né&u khong thi ta d€ ddu “ —
- Nhan OK.
Bdan mach hoan chinh:
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bb6.04

Hinh 4.43

4B.90

Néu vé mach nhi€u 16p thi trong lic v&, nhdn phim Backspace va cdc phim s
d€ hi€n thi mOt s6 18p nhat dinh,1: TOP, 2: BOTTOM, ...

In mach Layout

P& in mach vUa v&, ban thuc hién cdc budc sau:
- Chon Option -> Post Process Settings
- Nhap chudt phdi vio 18p mubn in (vd: 16p BOTTOM), chon Preview

Window Help

Plot ow
File Na
*TOP
* BOT
*.GND
* PWR
*IN1
*IN2

F]

24| Az ¢

End Command

Properties... Ctri+E
New...

Delete Ctrl+X

Run Batch
Plot to Print Manager...

Save Colors
Restore Original Colors

Load Post Processing Setup...
Save Post Processing Setup...
Load Color Setup...

Save Color Setup...

Gerber Preferences...

Hirt— INH:

Hinh 4.44

Shift
No shift
(| Noshit ||
No shift
No shift
No shift
No shift

F

Viao menu File, chon Print/Plot ( Ctrl + P) Chon nhu hinh dudi r6i nhap OK
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Print/Plot )
Print/Plot Format Print/Plot Settings
Tile:  |INH TOC DO DONG CO o
" DXF o

* Print Manager

% Keep Drill Holes Open [v Center on Page [ Mirror
[ Print/Plot Current View Scale Ratio: F To: F
v Force Black & White Rotation[CCW)

= O C C
[ Print/Plot To File 0 30 180 270

[mach dieu chinh toc dc

Help | Cancel |

Hinh 4.45
Két qua:

46.04

- W

=

o

=

o

m

- -
o

= o

a "
m
L-o

i 2

Hinh 4.46
Vay Ia da hoan chinh 1 board PCB
Thuc hanh
Bai 1: Thi€t k& mach in theo so' do
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h
s

[

B3 1 —— 2 330 DA A* LED
I

B? 1 —— 2 330 DS Hff LED
I

z R6 | —— 2 330 D4 .ffLEn |

L8

2l (S = pa— o
e (T 8=y i RS 1 ——2 330 03 gy **LED |
15 | cor gg 7 | Ré 1 —— 2 330 02 > A*1en |
o 2 i
= 24 R} | — 2 330 DI HffLED
| S|

= 5
gg B Ro | — 2 330 07 ) A*LED |
g | S|
23 3 Ri01 —— 2 330 D8 H}')"LED
(22 I
o
2 co 12 R111 ——— 2 330 D9 Hr"}“'LED
v 17 R121 —— 2 330 mnH,r"fLED
oo | S|
Ri31 — 2 330 DHHffLED
[:2 | S| 1
103 = —
Hinh 4.47

Trinh tu thuc hién
Buoc 1: Tao file thiét k€ mai.
Buoc 2: Lay linh kién.

PE& 18y mot linh kién trong thu vién Orcad ta nhdp vao Place part =
nhap tén linh kién can 18y vio 6 Name sau dé nhan Ok.
Buoc 3: Sap x€p linh kién.
Sau khi 18y xong linh ki€n, ta dat linh ki€n theo sO d0 b tri nhu trén cac
mach dién da'cho.
Buoe 4: NOi dy linh kién, d6i tén va thong s linh kién.
Thao tac Bus va dat tén cho diy d€ mach nguyén ly dé nhin hon.
BuO¢ 5: Kiém tra s d6'nguyén ly ' mach dién ve'trén may tinh.
Tao diém ndi va kiém tra thong mach
Ki€m tra 10i sO dO nguyén 1y va tao Netlist: chiing ta tao ra netlist d€ tir d6
c6 thé chuyén sang v& mach in
< CAC CHI TIEU DANH GIA'
- Tao dudgc file thi€t k€ mai.
- Chon céc thanh cong cU phu hop dé€ thi€t k€ mach dién.
- V& dudgc céc sO dO nguyén 1y mach dién.
- Rén luyén tinh tU duy, sdng tao va chu ddng trong hoc tap

Bai 2: Thi€t k& mach in theo so dd
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Hinh 4.48

Trinh tu thuc hién
Buoc 1: Tao file thi€t ké moi.
Buoc 2: Lay linh kién.

P& 18y mOt linh kién trong thu vién Orcad ta nhdp vao Place part 222
nhap tén linh kién can 18y vio 6 Name sau dé nhan Ok.
Buoe 3: Sap x€p linh kién.
Sau khi 18y xong linh kién, ta dat linh kién theo s d0 b0 tri nhU trén ca¢
mach dién dacho.
Buoc 4: NOi day linh kién, d6i tén va thong s linh kién.
Thao tic Bus va dat tén cho ddy d€ mach nguyén 1y dé nhin hon.
BuO¢ 5: Kiém tra sO d6'nguyén ly ' mach dién ve'trén may tinh.
Tao di€m ndi va ki€m tra thong mach
Ki€m tra 10i s0 d0 nguyén ly va tao Netlist: ching ta tao ra netlist d€ tUr d6
c6 thé chuyén sang v& mach in
< CAC CHI TIEU DANH GIA:
- Tao dugc file thiét k€ mai.
- Chon céc thanh cong cu phu hgp dé thiét k& mach dién.
- V& dudc cic so d6 nguyén ly mach dién.
- Reén luyén tinh tu duy, siang tao va chU dOng trong hoc tap
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- Tran H(u Danh, Thi€t k€ mach in, NXB Pai hoc Can Tho, 2008
- Pang Minh Hoang, Thi€t k€ mach in vdi layout 9.0, NXB Th6ng ké, 2003
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