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PHAN 1: GIOI THIEU CHUONG TRINH

PHAN 1
GIGI THIEU CHUGNG TRINH

12 mdt phan mém @ng dung v6i nhitng tinh ning rit

manh mé trong viéc mdé phdng mach dién, thi€t k€
r 1 AD mach nguyén 1y va thi€t k€ mach in.

CAD Ia chit viét tic cia Computer Aided Design c6
nghia < Thi€t k€ vdi su trg gidp cia mdy tinh >.

Theo cdc chuyén gia ky thudt, cdc thay cb gidng day cling nhu cia cdc ky
thuat vién thi€t k€ mach in chuyén nghiép thi phién bdn mdi nhat cia OrCAD da
that su 12 mot chuong trinh d6 s6 va ddy quyén ning, dic biét 1a sau khi sdp nhap
v6i hing Microsim, khai thic hét cdc chic ning md phong manh mé ctia Pspice
cling véi cdc chitc ning rat manh trong thi€t k€ manh in cda OrCAD. Qua thu vién
rat 16n cla minh ciing véi cdc cOng cu tién ich, OrCAD di trd thanh hing di diu
trong linh vy'c v&, md phéng va thiét k&€ mach in.

Phin mém OrCAD di trdi qua nhi€u Ian cip nhat tit phién ban 3.2 chay trén nén
DOS cho t6i phién ban 4.0 d c6 nhitng cip nhat ding ké, ti€p theo 1a phién ban 7.0
chay trén nén Windows di 1am say mé nhitng ngudi thi€t k&€ mach in chuyén nghiép
thi nay v6i phién ban 9.2 c6 1& khong con phai ban vé€ sitc manh cla n6 nita ma chi
quan tim dén viéc 1am sao khai thac va sit dung dugc OrCAD trong cOng viéc.

Vi nhitng ngudi mdi bt dau bude chin vao viéc thiét k€ mach in, n€u trudc day
ho khdng bao gid md tudng dudc cb ngay thi€t k€ v6i OrCAD chay trén moi trudng
Windows do su phifc tap clia né thi nay ho da c6 thé nghi dén va thyc hién dugc.

Mong riing véi cic bai viét trong gido trinh nay sé dan giip ching ta hi€u r6
hon phan mém OrCAD va thuc hién dugc cdng viéc vo ciing phic tap, 1y thi trong
mot thdi gian that ngdn. ‘

Mic du dudc bién soan véi moi ¢ gang va tdn tAm cao nhit tuy nhién vdi
trinh d6 chuyén mon, kinh nghiém va thdi gian con han ch€ ma ndi dung can dé
cip t6i can c6 ki€n thitc rat rong. Do d6 s& khong tranh khéi nhitng thi€u sét va
khi€m khuy&t nao d6, rit mong nhan dugc su déng gép chan tinh dé€ 14n viét sau sé
hoan thién hon./.
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PHAN 2
TIM HIEU CAC GIAO DIEN CUA CAPTURE

* Khdi dong Orcad Capture:

Chay file Capture.exe hodac nhap double click chudt vao biéu tugng Capture trén
Desktop cia Window. <Start> <All Programs> <Orcad Family Release 9.2>

] Ble view Edt ©ptions W|ndaw Help - %
ais@l | | i =i : o
e T T T R
el
; ~
€ b
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Khi bat dau +é e g x|
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Preperence vot ) ‘
muc dich cai dar cac thanh phan thidt véu
chueng trinh Caprure. Nhitng thanh phan ma
ching ta cai dat s& anh hwong dén cach xw Iy
cua nhimg chwong trinh va dwec luu wong tap
tin CAPTURE.INI

Sau khi di vao dugc ving lam viéc ciia Capture, chon <File> 10i chon <New> hay

<Open> sé thay hién ra clia s menu nhu sau:

Né&u chon :
e Project : diing lién thdng véi cdc phan mém dién ti khéc
e Design : diing vé& céc so d6 mach dién
e Library : ding md& trang bién soan cdc thu vién
e VHDL : md trang 1ap trinh diing cho viéc nap EPROM
e TextFile :dung md trang x{& Iy vdn ban

Lic nay s€ ¢6 trang lam viéc nhu hinh sau:

¥¥|0rcad Capture 4 [/ 5(SCHEMATIE TS PAGEL} T

e =loix)|

it View Place Macro Accessories Options Window Hep 18] X])

s é h..:l | j @ |

CONG CU , : | =
CHINH 1 CONG CU | =

CHINH2 | |

o 1

i

~| &

— | o E

' Oitems selected  scale=124% %=4.60 v=250 4 3|

* Y nghia cta céc tiéu hinh trén thanh cong cu chinh 1:

2| create : dung tao ra trang v€ mdi
S
E”J Open : md lai cdc trang vé€ di cé trén dia

3
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—EJ Save
@J Print

Cut

ab

—1 Copy
%l Paste

22| Undo

_—I Redo

100323/FP X Cache

E“J Zoom in

J&‘ Zoom out

ql Zoom to region

&] Zoom to all

‘Lt Annotate

|7/ Back Annotate

_“d Design Rule Check

5

] Create Netlist

Z=/ Cross Reference

il Snap to Grid

2, | R
| Project Manager

% Help Topics

: cho chép lai‘ trang v€ hién ding vao dia

: cho in cdc ban vé

: cdt phin da chon trén trang vé cat vao Clipboard
: chép phan da chon trén trang vé& cit vao Clipboard
: ddn phan da c6 trong Clipboard trd vao trang vé&
: cho 18y lai thao tdc trudc d6

: chon lai thao tdc sau cling

: cdc linh ki€n hién ¢6 luu trong viing nhé tam

: phéng 16n trang v&, gidng nhu kéo trang vé lai gin
: thu nhé trang vé, gidng nhu dua trang vé ra xa

: chi phéng to viing dudc chon

: cho hién hét cdc thanh phin ¢6 trén trang vé

: ghi ma s6 thit s trén cdc linh kién

: tdi ghi lai cdc md s6 trén c4c linh kién

: m§ chic ndng ki€m tra 13i trén trang vé

: cho tao tp tin trong d6 khai bdo cdc dic tinh cla

mach
: taora cdc thong bdo vé mach dién

: tao ra bang k& khai cdc linh kién ding trong

mach dién

: tit hay md tinh ning dinh hay khong dinh trén
céc diém ludi

: trd qua trang quén 1y cdc tip tin cla bin vé

: cho goi phén trg gitp
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* Y nghia ciia cdc tiéu hinh trén thanh cong cu chinh 2:

IT. Select

| Place Part

‘H Place Wire

li—’_} Place Net alias
‘J-J Place Bus
|+ | Place Junction

A| Place Bus entry

til Place Power

| Place Ground
Elplace Hierarchical |
< Place Port

Bt Place Pin

«C::Plaée Off page connection
k| Place No Connect
| Place Line

¥ Place Polyline

Ol Place Rectangle
O|Place Ellipse
2Place Art

AI Place Text

: vao mode chon, nh4y chudt trén c4c linh kién dé
chon

: cho m& cita s8 d€ chon linh kién c6 trong thu vién

: vdo mode cho ndi mach, dit dudng ndi qua cic
chin cida linh kién

- dat nhan cho dudng ddy ndi vao céc b6 ndi

: v& cdc b6 ndi i

. dat diém giao nhau clia c4dc ddy ndi

: dat dudng xién 45° so v4i dudng bus ( dudng din

vao va ra cdc b6 néi )

: dat dudng ngudn

: ¢4t dudng ndi dat

- dat khdi chit nhat thay thé cho mot so dd mach dién
: didt cdc cing vao hay .ra' trén cdc khdi chi¥ nhit

- d4t cdc chan trén cic khdi chit nhit

- dat cac ky hiéu ndi mach bén ngoai trang vé

- x4c dinh cdc chin trén linh kién bd tréng

: ddng v& hinh dang dudng thing

: diing v& c4c hinh d6ng kin tao bdi nhi€u doan thing
: dung vé cdc hinh chit nhét hay hinh vuéng

: ding vé cédc hinh tron hay hinh tron dep

: dung vé céc cung trc‘)n‘ |

: ding nhap vin ban vao trang v&, thém phan chi

thich vao trang vé
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* Cach thuc hién cac tiéu hinh trén thanh céng cu chinh 2:

Capture makes it easy to place

the pans for your design. Fle Desgn Edt View Tooks Accessoies [plions Yindow

._L_J_I_JiIEI_J_LJI_.]

After you place the pans, you
electrically connact them. All the
electrical informalion is slored in
the design. making it easy to
progress from placing parts ta
creating a netlist.

!"Cl_'?'i'i] 3. Hiearchy |

= 3 Design Resources
= B Mulladd dsn
= 3 FULLADD
- @ FuLLeoo
= €3 HALFADD
B HaLFaoD
4/ 3 Desgn Cache
O Loy
3 Outputs

Let's start by placing the paris.

:Press F1 for help

R1
RENSTOR

When you place a parton a
schematic page. the part can
be placed without a reference
designalor assigned to it, or it

§ can have one automatically
assigned.

E Fie Edt View Place Macro aommne-\!nd:m Help
glgtgf__;_l_u_ur

S:hemuhc Page P[wulus_

To specify either automatic
relerence designators or no
reference designators, click
Preferences from the Options
menu. The Preferences dialog
box appears.

141
‘Set mmdum
"“"'11'31“? TR

[Press F] Ia help
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TR

gy Learning Capture - Making connectionsi S

Cokor: Default

Pait and Symbol Edilor
Fill Syle:

None

Colors/Pin | Giid Disploy | Pan and Zoom | Select  Miscelandous | Text Ediar |

- Schematic Page Edtor — — =~ Texd Rende)
|
Fill Siyle: None 71! T Fender TiueType fords with strokes
r
Line Style and Width:

Aute Recovely
[~ Enable guto Recovery

Line Style and Width ] _]

- Gession Log -

Fort:

Click the Miscellaneous tab,
then either select or clear the
checkbox for the
Automatically reference

o o<

placed paris option and click

[Press F1 for haip

a1®|ﬂ|_J

Bt

Shit+R

T 3

U:mg Ihe nctuuparl.s plugin

\Ihlh a s:hemat page open, chick the
then click Help Topics.

Lllng e[:onluue

\mlh a :chnmal-c page open, click the

then chck Help Topics.

Or. on the Stat menu, point to
Programs, point lo Orcad eCaptuie.
then click eCapture Tour

Help menu, point lo Dicad Activepaits,

Help menu, point to Drcad Activepaits,

ho: 2 ANSY - Help for placing p

To place a par, click the
Place par tool on the lool
palette, or click Part from the
Place menu.

See the "Help for placing
parts® information to locate
help on how to place pars if
you're using aclivepans of
eCapture.

[5as]

Contiols ““"Coplinue |

1
i

! Past Lict
i [10172NALDG
10104/4NALDG
10106/ANAROG
1014/AMALY

Hemove Library

107/8MALD

e

T08/AHALDG
1091,/ DISCRETE
1091 OMDISCRET
10CTO150/T0/DISTR

11NsaNal AR

Graghic
@ e
e

. Packagng
Pails par Pg

Type:

[DAFROGRAM FILES\ORCADVCAPTURENLIERARTUE CVANALOG OLE] | -
————T

I ]‘

Help

The parts for all selected
libraries display in the list
box. Placing the pointer on a
part in the hist displays atip
showing the directory path 1o
its library.

=

[Press F1 for help

I.L'.sals]' ;

Contiole Go Back
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To exclude the pars in a
selected library from being

- listed. press CTRL as you
- Pachaging - salect the library again 1o
- Pauts por Phg: | deselect the library.

1.5KE10CA
15KET1A
1.5KET1CA
15KE1204
1.5¢E120CA
15E124
1EREF12rs

Libravies:

E’i?“’Em T R ; Click the Add Library button to

add the contents of another
part library.

RESISTOR 1X2
RESISTOR 13 ‘B Part Gech.. |
RESISTOR 1X5

RESISTOR

Glm —
& Normal

‘You can type a search string
to locate a specific part in the
selacted library. Typing *res®
in the Part textbox locales the

Packaging

Paits per Py 1 RESISTOR part. and the rest
I——»——;I of ils part name is
aulomatically completed.

Type: Homogeneous

T

T

ool

ProssFliohep
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Pat

FE_SISIEIH

RESISTOR BPACK
RESISTOR BRIDGE
RFSISTAR QUF 10

A picture of the selected part
appears. Click the Parl
Search bution if you need to
search all available libraries
for a specific part. Click OK to
place the selected resistor.

% DiCAD Capluie - [/ - (SCHEMATICY : PAGET]]
E fle Edt Yew Place Macio Accessodes Qptions Window Heb

olsla] &) Lolel sl 3 alalalg) o |

Now the resislor is ready to
be placed on the schematic

page.

[0 derms selected

Learning Caplute - Making connections
T TR

- = i :‘.ﬁg-f

; il o ki
i1} ¥ O/CAD Capture - |/ - (SCHEMATIC1 : PAGE1]] SEi
! [ Fle Edt Vew Plcs Macio Accessoies Qptions Mindow Help

oleslal &) |-

ol | slslalaf o] LI 1| ¢

1=

| End Mode I
" ¢ b Msror Hozantsky
< Merar Vencally
! Rotate
E ot Propertes... - il
A Prass the R key il the part
| MZcumE‘ needs to be rolated before it's
ut
GoTo.. placed. You can also press

the right mouse button 1o
display a pop-up menu...

T :

[izo#5] Conwals |  GoRock

PressF1 forhelp
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s Leamning Caplure - Making conneclions

L

End Mode
Minor Horzont ally
Minos Vericaly

Edit Properties. .

——r—

...then click Rotate 1o rotate
the part 90 degrees
counlerclockwise.

Zoom In
Zoom Out
GoTo..

) Ceontrols | Go B;acl: B

End Mode

I |
; ResisTon < B Maror Npsortaly
{ i

Maror Viiticaly
Fotate
Edi Properies ..

Click the left mouse button to

3
el
<)

Zoom In .

Zoom Oul place the resistor. You can

GoTo continue placing resistors,

. then quil placing them by
clicking End Mode from the

‘ pop-up menu of by pressing
i T
: " Dhemsselectad

- l:,nnlsr.;h

'|4uua|

o4 E: Fie Edt View Elace Macio Accessones Dpions WWindow Hep

»ﬁi@lﬂl_l | H_j C'\|Lﬂ,erﬂ|L.f M 1
L e

;_ -,_: llnng lhe m:lwcpul: phagin

W»tll 4 schematic page open, click the
Help menu. point to Drcad Aclivepaits.
then click Help Topics,

Click the Place part ool on
the tool palette again to place
a different part.

U;nu eCnn(uie
Wllh a n:huutu: page open. click the
Help menu, point to Dicad Activepaits,
then click Help Topics.

Q1. on the Stait menu, point lo
Piogramz, point to Orcad eCaptuwe,
then click eCapture Tour,

See the "Help for placing
parts® information to locate

help on how 1o place paris if
you're using acliveparts or

Press F1 for help

10
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Leaning Caplure - ilnlunn mchnnx

f B¥ 0(CAD C-uplu'e - PAGETN .
B Fie E® Viw Place Macio Accessorer [Qpions Wrdow Help

a@]u|_1 || |_]_J|____l @l@lqiﬁ-l

You've placed the pars. now
click the Place wire tool on the
lool paletie 1o creale the
electrical connections
between them.

; E File Edit Yiew Place Macio éc:usorm Options  Wandow  Help

_ a]raul_J | I_I_LJI_—U ala tqls! E

. .
A ! B? ;oOR? "7
% RESISTOR ; RESISTOR RESISTOR

Place the pointer on the pin
where you want to starl, then
click the left mouse button.

Eie Edt View E‘loce Macra Accessones  (phons Hrdow Help

Y T ) alsiala) o] L |

Move the pointer and click the
left mouse button again to
change the wire direction.

I.Flen o 'u "; e — ————— _I"ml En"l‘d‘ = o ﬂ‘a. h—_-@

11
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- Learning Capture - Making conneclions
3

You can cross wires without
connecting them...

Eda Edt View Place Macio Accessoies Options Window Help

'_l_I_J_I_L_]:!_L_II‘“__:i slaajal o

-..0f click on a wire as you
intersect it to automatically
place a junclion.

To end a wire, just click on a
pin. The unconnected pin box
disappears, indicaling the
connection with the wire has
been made.

Controls | GoBack

12
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"n Learning Capture - Making conneclions

B Fée Edt Vew Blm Macro gcco:mues Qplions  Window Help

JIES]EJ_I o Ll ">i I k| @1@|°~|al 0 e I

T

You can also place junclions
on previously placed wires.
Click the Place junclion tool
on the tool puletie, then press
the left mouse button over two
Crossing wires,

("
s

I > >
REsiSTOR §  RESISTOR RES15TOR
4 .
]

=i o

Contrals

| x

' et Ghiitasadlas
f:
E Fle Edt View Ploce Macio Accessories pions Widow Heb ;lilii !
olslal 8 o]l JT &IaIQIaI u Lf
A | ‘l

S| lelelole A |

Now the wires are connecled
You can also remove

junctions using the same loal.
Just place a new junction on
an exisling one to delete the
placed junclion.

. [ 23 of 46 t_unhuls .Bnugu:.k

[E fie Edt View Place Macto er.cesmraes Qptions  Window Help

olslal 8 =] o 3 alalala] |

—om 1=
- 0 cr =
-0} Cx =
=1 D4 ca =
3 {5 c4 =
You place buses just like s 14 ar
wires. From the Place menu, =04 €9 =
click Bus. or click the Place i R
bus tool on the lool palette. - g:g o=
Press the SHIFT key while i LA
drawing the bus if you want 10 o E:5 -
.|l draw angled corners. — o1 3 7
: " e =1 o
¥ CON AT
I
Feady 1 em sebecled Scale=100%  ®=290 Y«130
P "..:-.m;.,:._, £ T e - e et i B D O p, R g
[Press F1 for help | 24d ISI Controls Go Back

13
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i Loaming Capturo - Making connoctions = g g |

Fie Edt Vew Place Macro Accessoies [pliont Window Help

ols(@] 8] 2lvle] of J 3 alglalg) v |-

Next. make the bus
connections. From the Place
menu. click Bus Entry, or click
the Place bus entry tool

paletie button. You can place
each bus entry manually...

TIRTTTTTTT0

I
2
=

T

COM AT

| » «
i 1 kem seiected Scale=100%  Xs250 Ya100 =

i

Press F1 fomelp o [ 25 of 46 [._ fnnltols Go _B_ack H{ Conlinue |

mﬂlm CGDIIIII {f ISCNEHA"CI PAGE1]] o
¢ E Fle Edt Vew Place Macio Accessodes Options Window Help

| olslal 8] xmle] o 3 slalala) v

z
IRERRRR]

_or specity cuslom outomabic i \‘-
plncement Place the first bus
entry. then press the ESC key.
Next, press the CTAL key and
drag a copy of the bus entry 1o
where you want the second
one..

oo
o
il

"CTRL+diag

1t =
g 2 et =
Did Cléf=

TCON AT

PressFlforhelp

aros 0z | | @lelalaf | 1| ||
T z z ]
- == 'f
Cirl+¥ fen
Looy CuleC 1o ] |
Pasle Cirie - o l i
Dal s e | S
N Y 4
..then click Repeat Place a s - i
from the Edit menu (F4) to - — &
quickly place additional bus i _1 4
entries at the same spacing. = k3 A
= i, 3 . hd ]
= H
— m*[n 1 r'nL— E B
. =1 D18 cg el 'I
U AT —_— |
| e
" Repest the last operstion Viem selected  Scaleel100%  ¥=070 ¥-010 b
Press F1lo1 hebp © [77e#%] comwels [ Gogack

14
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g Leaming l:q;luln Making cml:lmm

E: Fie Edit Yiew Elaou Macio ac:mm Qptions Window  Help

alwlsﬂ_l | '%~1 H__“‘J &ngo.m ]

T

To finish, click the Place wire
tool on the tool palette to
connect the bus to individual
signals.

TPRTTVITRTad

Daems solected |

Fress F1 for help _28:“5!

[ Lemning Coptie -Makimg connectons ————————— — mmE

%/ 0:CAD Caplute - [7 - (SCHEMATICY : PAGE1)] - - > - WEIE
& E Fle Edt View Place Macio Accessoies (pions Window Help -8l x|

dlelel &l | o) ol J v slalalej v | |

] L el =

If & pin is delined as a bus
pin. you can connect the bus
to it directly.

IR REER!

0 iams selecied Scaleal0% ¥w310 Y220

23 of 46

TR

Controlz

[ Fie Edt View Place ' Macio Accessoies Ophons Window Help

olsla) 8 | o] 2| ] O alalala) v
0 L 1

e e b

The net for this wire conlinues
on another schemalic page.

é /s |} To connect them. click the
Resistor , REssor § Aesstol] Place off-page connector tool
T I} on the tool palete.

. > N

£ Ta Ta

| 30 of 46 B .Eﬂ'llloh

15
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Learning Captwe - Making conneclions 4

; g
T
SRRy

Symbot
[DFFPAGELEFTL

OFFPAGELEFT-A

L OFFPACGELEFT.L

Libraiies:

Desgn Cache Name:

OFFPAGELEFTL

Select an off-page connector
and click OK

! Preezs F1 for help ) 3ot 6 Contiols l Go Back

i Conlinue

\ E Pk Edt View Place Meco Accessoies Opions Window Help e
sle@lel | 12l ) Jalsaled | L] [} |
0 T T T 8 %
i ==
¢ o|bE
k 1 5
. | 1 :
o 3 Aesistor {: Risiston ; ResisToR 1 3
b ’ ¢ %
| | ;
| |
] 1 1 Now place il on the end of the
== oee _T_“ cr - ¥
i CAF [ o
e OFFRASELEFTL
¢ |4} | Y

0 fems selected

i Precs F1 o belp 2ol 45

g8 Learming Capture - Making connections - LT 1=]

¥

g 1 B Fle Edi Vieve Place Macio Accessones Qphons Window Help MRS
el (41 =) S | i Y B

= T T T =
i <]
:. p=3
1
i ¥ .
E A 2R l; R? } po _L
B T b, RC3I5 SI5TOR
g . Ia RESISTOR ( C3I5TOR <\ REZISTOR 1
¢ I [ .
¥
{. | | . ‘ ‘ ( The oli-page connector
i = = oo —T—. o2 | indicates thal the net spans
£ | cee 1o 4" muluple schemantc pages.

|

——————— R OFFPRGELEFT-. ']
pa :
i) Al
¥ 0 ierms setecled |

" Continue

Press F1 lor help 3oi46|  Contiols ! Go Back
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ESIOCAD Coptwo - £/~ {SCHEMATICH : PAGE1 10N ket o A |

i g Fie Ect vew Flace Macro Accessones [ptooc ‘wndow  Fer

. olelejel Lol s

Re B2
RESISTOR > RESISTOR

i
b3
i <
[ | [

I FELTOR

‘When you creale o wire, it's
automatically assigned a

netname. You con view the
netnama by doubilc-cie s s
on the wirn:

O e seleciod

|F‘rewF'Ifu(;wh:; - 34 ol 4

Leasrning Captuse - Making connections - -]

New Cokmn_ | Apph I Display ] De'e!eProw!yI Filtes by |« Cunent propeities >

1

Caplure displays the property

| editor. The nelname for the

v ]\ Farts % Schematic Nets {Prc A Taie Diocks | 4] wire appears in lhe Name

column.

| .
Press F1 1ot helo [504] Contas | GoBeck [ Contmue |

: E File Edit View Place Macro Lccessone:s Optons ‘Wrdow Help _18) x

aleslal & | o] o 1 Jadedals L[}
SSLEE Not olios ARRL 1 SR

A net alas supplies a local name for a
| | net. Unconnected nels on the same
page can be connected by giving them

.._/\
A

the same alias. You use olf-page L
P conneclort to connect nels acioss E5isTOR

schemalic pages. — 3
£l Place net |
ﬁi i aliaz |

n
| Use the Place net alias ool
|} on the wol palette 1o assign a
!I ¥ |N netalias. Read the delinihon,
" | then click Continue.
. |
A
el i
3 Udems selected |

- —

—

] - = = _'_ B
Press F1 tor help 3 ol 46 Conbiol Go Back || ddndp{d}y AL % ——
| . =L H00 CONG o 77 gy |

GHIEP T

THU vig
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gu. Leaming Captute - Making connections

Fotstion

Fr  CWw O O

i Fon
3

; Chaenge.. 1 Use Defauk | Asial 7 [defaul]

5 Enter the nel alins in the

s S e e o ;{ T T dialog box.

A

fg rw

lext look diferent from the
surrounding text by clicking
the Change button...

[®as] Contrale

;Ploss F:I"ru halp
i

. Learning Capture - Making connections

i

s a3 L

P

T Anal Founded MT BolC [I1ake

T Anuz BT Baoid
I | T BerhaidMed BT Bcd labe
e T Bookman Oid Styke
i T EBraggadocio
‘T Brtannic Bold hd| -1
Sample
‘ AabbYyZ:
! ...then choosing a diferent
Script font or size.
1We:tc1n -

PR eSS = ...c!mm"

.I:io Back
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i E. Fle Edt View ELaca Macto Accessories ﬁ:im ‘Window Hsip

a]elm_j |=«‘|_J_]I -] alalala) v

L

k7 R? } R
RESISTOR RESISTOR RESISTOR

Move the net alias to a wire.
then place the pointer on the
wire segment and click to
assign the alias to thal wire's
nel on the schemalic page.

T

|iP|o:3 F1 for haip

. {E¥0ICAD Capluse - [7 - (SCHEMATIC) : PAGET]]
E Fe Edt Yiw Placs Maco Accessories [ptions Window Helo 18] %]

olslal 8 8l | _l_l r“‘_‘j' &Iﬁlﬂlai ] 5

5y
o
L
! b e =
[ REslst 2 nEsls‘r:ﬁ ﬁEslsrUa 1
l | — :
Mgty y -
| i i J_ L Once il's placed. you can
A - 7 2] 7 move the net alias anywhere
e T e T car along the length of the wire

segmenl.

X T RS ELEFT-L

Press F1 tor hel 41 of 46 Cgntiols GoBack |/ Coptinue

Leaming Capluse - Making connections

E_ i o b e i L s S ol o = ik
|3||mm.|) Capture - lr‘ lSI:'.HEI-mTIE! PAGET]] . :
§ E Fie Edt Vew Plce Macro Accessoies Oplions Window Help - -1®] =]
=1 =311 e S 1 E2 QY oY REN e T I N
L) L] 4
|
b T :
AT i ' —
5 i é g;;mnn b3 RESISTDR g E;slsmh 1 -
* (- e
e R gy |
o [ 4
k& I You can selecl an antire net |
1 i
=~ C7 = C7 = cr on a schemalic puge.
car T~ tae L cae
O ERAGELERT.L
L J
4 Bilems selocied
_P‘tess F1 ot belo ) o o - 42 ol 46 Cgnticls Go Back
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un.m Eaulute V- {SCHEMATIC) : PAGE1])
§ BT Fie Edt View Place Macto Accessoies Opiions Yindow Help

al@\ﬁ_l!_l 1] I")l | — @|ﬂiqaaj\-

[
(5l SR
RE$ISTOR } RESISTOR

Mo Velicaly 1 2
Fiolale - -4 ' ]
Edit Properbes I
| ‘ Just select a wire, then press

T c{Eelecied wie the right mouse button to
1 L display the pop-up menu and
click Select Entire Nel.

O FPAGELEFT.

-l

"1 e selected

F L

. ! 43 ot 46 ] “.anlm.l.x” [ E‘O Back

EEhiﬂVwﬂmﬁmwﬂumeﬁw

JIﬁEi_J 21| 20| 7] @I&IQISI L'l

saslesred |
for help Contiole ! Gir O
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PHAN 3
TRINH TU VE SO DO MACH NGUYEN LY

1. Ding 1énh <Place Part> d& 1dy cdc linh

kién dat 1én travg + ¢.

2. Dung chudt doi cdc ma sO linh ki¢n va tri

riéng dén vi tri gan ky hiéu.

3. Diing lénh <Place Wire> dé dit cdc dudng

ndi mach gua cdc chin cia linh kién.

4. Bién soan lai tri $0 cta céc linh kién.

5. Trang tri ban v& v3i cdc hinh v& minh hoa hay dat vao cdc vin ban.

2 Buge 1: ing [#nh <Place Part> dé 1y cdc linh kién dit 1én trang vé

Nhip chudt trén tiéu hink ™ hay ¢d ky wr P, s&€ thdy hién ra mot cifa s6 <Place
art>

placeel . AP A Xl
ot
i e | [
Concel
Pt Ligt .
PHG10 NFH 5] Asdlbeay. |
FHOTODIODE = ——
PLUG al FEMELE Remave Lbxsy
FLUG AT MaLE —
FtiF Pael Seach, |
PNF DAR et
PHP DIAC -
PO T
]Rbarr < = _Hke |
Libeanet Giaphec
[AMFLIFIER & n
AEITHMETIE o fomt
ATl ;R
BUSDRIVERTRANSCE VER $ avalues
CAPSTH Packsng §

Deagn Cache Patiper Py 1
3
Typoe: Homogeneous

Trong d6 c6 cdc thanh phin nhy sau:

e Part: nhip tén linh kién cin tim

e Libraries : cdc thu vién hién dang dugc dung

21
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e Thém thu vién mdi vao chon <Add Library> hay bd b6t thu vién chon
<Remove Library>, ngoai ra mit <Part Search> dugc ding dé€ tim ki€m

tén mot linh Kién trong cdc thu vién khdc.
* Luu ¥ ¢6 th€ dung diu * d€ thay thé& cic ky tu khong nhd, dit trude
hay sau tén linh kién muén tim ciing-dugc.
Sau khi chon dudc linh kién ung ¥, nhan phim <OK> dé 1ay. Linh kién nay sé& gin
trén dau con trd, tim vi tri thich hgp nhdy chudt d€ dit ky hiéu 1én bang vé. Liic
nay c6 thé g phim:
e Ky tu H ( Horizontal ) dé 14t ngang ky hi€u linh kién
e Ky tuV (Vertical) dé€ 1at doc ky hi€u linh kién

e Ky tu R (Rotate ) d€ quay ky hiéu linh kién

= Bude 2: Ding chudt ddi cdc ma s& linh kién va tri riéng dén vi trf gin ky hiéu
; N | oy '
Nhap chudt trén ti€u hinh |:_LJ hay go ky tu W

Lidc nay con trd sé ¢é dang hinh chir thip. Hay dat con tré ngay trén cdc chén linh
kién, nhan chudt kéo diy ndi qua cdc chan linh kién dé€ ndi mach. Nhan chudt trén
cdc chin ndi d€ k&t thic mot dudng ndi. Nhan phim <ESC> d€ tho4t ra mode ndi

mach. Sau khi ndi xong céc chin cla céc linh kién, ti€p tuc thuc hién budc 3.

= Bu'dc 3: Bién soan lai tri sO cla cdc linh kién

Nhiy nhanh 2 nhip trén ma s thit ty hay trén tri s6 clia mot linh kién, s& thdy hién

ra clra sO giao dién nhu sau:

X|
~ Font
Name: Pait Ref
el S aeia iyt Aial 7 (defaul)
Value: I Change... | Use Defaull
| | - Color—
| € DoNot Display - oot
| | TE— ;
| @ Value Oniy | | |
€ Name Only IO 1800
" Both if Value Exists L 90 2700

] OK I Cancel Help
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PHAN 3: TRINH BAY VE SO DO MACH NGUYEN LY

Trong cita s8 <Display Properties> nhip vao § <Value> chon tri sd cho linh kién,
d muc <Display Format> chon cdch cho hién tén cla gid tri. Néu chon muc
<Value Only> thi chi ¢6 tén ctia tri s6 hién ra ma thdi. Con chif tén ctia tri sO ¢ thé
quay hay chon ki€u Font chit khdc ( chon ¢ muc Change ). Sau khi chon xong nhin
phim <OK>.

& Bude 4 : Trang tri bdn v& v4i cdc hinh v€ minh hoa hay ddt vao cdc vin bdn

Nhip chudt trén tiéu hinh 4| hay go ky tu T

Place Text « oo i

Press Clil + Enter to start a new line
] [_ Hol’um RS S A S — .-.-‘

I\
j|Fo Cow Ceo €0

Change... | Use Default I Courier New 7 (default)

Trong khung chit nhit nhdp vao van bdn. o] day c6 thé gd vao dang chit Viét ¢6
ddu. D€ thay ddi ki€u chit chon muc <Change>. D€ quay chit chon géc quay & muc

<Rotation>. G6 xong vin bian nhip phim <OK>.
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BAI THUC HANH

Lin lugt thue hién vé cic sd dd mach dién dudi ddy, mbi bai dit mot tén riéng

(khong vé nhiéu bai trén ciing mdt <Schematic> va luvu trit trong <New Folder>
c6 dat tén sinh vién va 16p.

BAI 1: S PO MACH

vCC

m
LED
BA12: SG PO MACH
+ + + + Y O\CC
é?%m %m%m %RS%R&
R R R 3R R
S S 58
(o] cs | c5
_|fcap | frap . I{c_ap
I\ |
N na n? N4 na Na
_—K NPH W LEC _—K NPL WP LED ‘K NPN LED
D i ., N u
—LCAP < : Y Y
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BAI 3: SO PO MACH

Ve
ol
LED
—Hﬂ“‘ D2
\VR1 R1 ) LED
RESISTOR AR R —“Hﬂ“ D3
. ] . LED
N PN I T1pscHe  out B 14 ek 2 : s e
— bl
$ev lg ENA 02 5 —— Eél:l
5 RSE RST Q3 o I H)‘f e
4+ TH — 04
2 L2 fre | g&qwee a5y ' | o7
c g ¥l Q5 H—1 o
. = o “oC Q7 1 f"/‘__‘_ Dg
CAP NP o8 [ LED
U1 , 7 | D3
= 555 12 LED
co Hﬂ)\' D10
LED
vz
4017 L
BAI4: SO PO MACH
Ul s
=0 Ivid
1 7 3
f o 4
-—| LEAA 3t wat I NEET 0
JON2 R BUSAL —‘a—h.s : 1
HAL® X YCC o
I0RD [
M ¥ ME A
MREQ [ RO
—ED R U3
REFSH 157 w3 1. 74538
A1 — 15 Y0
N ? ﬂ 4., ’
[~ &1A c i
cveeo—Slay  xi P
SRR B | T ]
2168 X8
¥
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BAI 5: SO PO MACH

VCC
U1 uz
ADC0809 AT33C51
g
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15 | REF Ll P11 P3.1THD [
L ] = PI2  P32/NTD [HE—¥
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BAI 7: SO PO MACH
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BAI 8: SO PO MACH

L MEILAF TR ELHINEBCH B S

T

", []
2w

[
i ﬁ- FANT

FAA0
[EL T

T h Faowr |y
—__““s IJ‘ FINGS  FANA

MHOR DEN TU- BD MOMOENTUCT

v
ROLAF TAN-EI DELINHEN- (BC- C

o ¢
orgnard
1 _— s
n sl s
7 Oerackersx 2Uncs oo e

11 e MORONG BUS

fa!n lnlﬂ1|lhfﬂlrlnilgll lnfh}l "w I&nml'mllm

AeaE

sooeT

L]
o

T fufedabns fuf ot

e
g

B
4
A

BE3

28



PHAN 3: TRINH BEAY VE SO DO MACH NGUYEN LY

BAI 10: SG PO MACH
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BAI 12: SG PO MACH
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PHAN 4:
TiM HIEU CAC KY HIEU LINH KIEN
CO TRONG CAC TAP TIN THU VIEN

Tai nguyén phong phi cia Capture chinh 1a cdc ky
hiéu linh kién c4t trong céc tip tin thu vién ¢6 ho la
.olb. Mudn vé mét sd dé mach dién phai st dung dén
cdc ky hiéu c6 trong thut vién nay. Ngodi ra c6 thé tu
tao cdc ky hiéu hoan todn méi va cit trong thu vién

cla riéng minh.

v

Sau khi cai dit thanh cong chuong trinh Orcad, trén &
cttng s& ¢6 cdc thu muc Library dung luu trit cdc loai

tip tin thu vién. C6 4 loai thu vién:

1. Thu vién von c6 cia Capture ¢6 ho 1a .olb
2. Thu vién cit gilt cdc footprint dung cho v& mach in Layout ¢6 ho 1a .1lb

3. Thu vién khai bdo cdc tham s& cda linh kién dung vdéi trinh Pspice ¢6 ho la
dib

4. Thu vién cit cdc IC EPROM dung cho trinh PLD ¢6 ho 1a .vhd

© Vao thu muc <Capture> rdi vao ti€p thu muc <Library> s& thdy hién ra cdc thu

vién nhu sau :
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A3/11,2085
A3/11,2085
A4,24,20080
A4,25,2000
Ad4,25,208060
04-25,2000
a5-82,2000
014-25,2000
14,/25,28008
A4/25,2000
A4/25,2000

04/25,2008

04/25,2000
A4,/25,2000

14/25,2008

A4,25,2000

A3/11,2085

A3/11,2005
04,25-2000
14/25,2000
14/25,2000
N4,25,2000
14/25/2000
14/25,2000
14/2572000
14/25,2000
14,25,20008
14/25,2000
14/25,20008
A4/25,2000

1,845,248
368,208
3,838,976
315.9684
2,124,288
3.461,632
18,752
753,664
297,472
3,554,816
871,236
<DIR>

<DIR>
531.456
225,584
375.868
2.236.416
1.776.640
3.512,832
2,450,944
3,007,488
216,064
1,380,352
- 544,768
1,312,256

Anplifier.olh

Arithmetic.olhb

ATOD.OL

BusDriverIransceiver.olh

capsym.olb

Connector.olb

Counter.olh

Discrete.olb

DRAM.OLB

ElectroMechanical.olbh

FIFO.OLB
Filter.olb
FPGA.OLB
Gate.olb
Iec
Ieeelibs
Latch.olb

LineDriverReceiver.olh

Mechanical.olb

MicroController.olb
MicroProcessor.olb

Misc.olb
Misc2.0lb
Misc3.01lb

MiscLinear.olb
MiscMemory.olb

MiscPower.olh

MuxDecoder.olb

<DIR> 0ld1libs .
885,248 OPAmp.olb
35,840 PassiveFilter.olb
2.141,184 PLD.OLB
1,898,816 PROM.OLB
<DIR> PSpice
874,496 Regulator.olb
293,888 ShiftRegister.olb
4,859,648 SRAM_OLB
377.856 Transistor.olb

13/11/2085
H4,25,2000
A4,25,20080
14,/25,2000
14,25,2000
A3,/11,2085
A4,25,2000
A4,25,2000
n4,25,2000
A4,21.,20080

D& khio sét cac ky hiéu von c6 trong céc tip tin thu vién trén. C6 thé md trang

bién soan xt 1y cdc ky hiéu trong thu vién, l1am nhu sau:
1. Vao trinh Capture
2. Chon <File> <Open> <Library>

Lic nay trén man hinh s€ hi€n ra mot cira s8. Hay tim tip tin thu vién ma minh

mudn md ra d€ xem, nhdy nhanh chudt hai nhip trén tip tin d6

ko 2%
] emaE

_lec Fatop T]oRAM i
_11eeelibs ®)BusDriverTransceiver :T]ElectroMechanical ju
1 Oldlibs ] capsym I®]FIFO w
_IPSpice %] Connector ) Fiter =
) Amplifier ] Counter T]FPGA ha
) arithmetic i) T]Gate X
J| 2
File name: ]Discnele Open
Files of type: iCapIule Library(*.olb) ﬂ Cancel ]
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VD: M4 tip tin Discrete thi thiy trong giao dién liét ké cdc ky hiéu c6 trong thu

vién nhu sau:

¥ Orcad Capture - [discrete] : ¥ SERAE Y A T T
[l Fle Design Edit View Tools Accessories Reports Options Window Help

D8] 8| %|®(@] o] =

10CTQ150{TO
119LNS

126AN5

126LNS

154AC
154AC-470072NO
154AC-7AS681EK
154AC-T
154AC-T1036Z
1S4ANS

154FC

154PC
166INF-A285HM
166NNF-102644G
19TQOIS{TO
1N5139

INS1394

1NS140

1NS1404

INS141

BOEOOOEOOEE00000000D

Mudn xem ky hiéu nao cho chudt nhdy nhanh hai nhip trén té€n ky hiéu dé
VD: Xem ky hiéu 10CTQ150/TO thi nhdp trén d6

2% Drcad Capture - [DISCRETE.OLB - 10CTQ150/T0] “Er; g
[Drie e vew Pace Optons window e

MECTEE [s-u__u — ] al8lala

D?

A ? <Value>

Khi dd & trong trang <Edit Part> c¢6 thé thidy dugc hinh dang ciia ky hiéu, hi€u
dugc cdc thudc tinh cla tdt ca cdc chdn cla ky hiéu. Di nhién c6 thé ska ddi ky
hiéu nay va cap nhat vao thu vién d€ sau nay 14y ra st dung.

Ngoai ra ¢6 thé tao ra mot thu vién mdi, cdch 1am nhu sau:

33



PHAN 4: TIM HIEU CAC KY HIEU LINH KIEN CO TRONG CAC TAP TIN THU VIEN
1. Vao trinh <Capture>
2. Chon <File> <New> <Library>

Lic nay giao dién xuat hién nhu sau:

g¥/orcad Capture - [LIBRARY1]

Fle Design Edit View Tools Accessories Reports

o|z|a| 8 s(=@| oo

() Filel?‘., Hlerarchy]

=}~ Design Resources

=6
= files\orcadylibraryl.olb

. €3 ubrary Cache
... Outputs
...C] Referenced Projects

Chon libraryl.olb, nhap phai chudt chon <New Part> mt ctta s6 hi€n nhu sau:

New Part Properties - i ;‘ﬂ .:: ¥ a ﬁl
N 0K ’
Part Reference Prefoc Ju Cancel I
PCB Fooiprint | Pait Aliasss. . |
T Congle Cowed View Altach Impiementation._ |
- Mmpal Pﬂm - L SIS 0]
PatsperPkg |1 f 4—-————|H°'D
r pad‘w‘[we [ P&tNl.ln‘thg ] I
& Homogeneous | : & Alphabetic i 5 "
i Helerogeneous | i " Numeric i N Pin Number Visible

CAPROGRAM FILES\ORCADALIBRARY1.0LB

Nhip tén vao muc <Name> rdi chon <OK>. ( vd: Nhap vao la LINHKIEN )

Trén man hinh chi xuit hién mot khung hinh chit nhit khong lién nét § gita man

hinh, bén phai la cdc tiéu hinh ¢6 hinh dang nhu sau:
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<Value>

Lan lugt ta chon thit ty :
e Place Rectangle: dat dudng bao ngoai
e Place Line : dit cic doan thing bén trong
e Place Pin : dit cac chan linh kién
e Place Ellipse : dit ddu chim

Vd: Tao hinh dang led 7 doan. Lan lugt thyc hién c4c 1énh nhu trén cudi cung ta c6
két qua nhu hinh sau:

u?
D CA 3 I
/ N ®
6 A 8 % Place Pin
2 C \ z Place Line
1 I:E) — ‘P\ 5 Place Rectangle
9 5 21| Prace Ellipse
0 | F pp 2= =
G —_
D ‘/

<Value>
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Déng cita s6 phin tao linh kién lai s& gip thong béo:

X

o .
'-\?) Save changes to Part LINHKIEN?

Yes

No Cancel l

Chon <Yes>

Lic nay s€ thodt ra man hinh da tao linh kién ban diu nhung bén dudi Library1.olb
¢6 mot linh kién ¢6 tén 1a LINHKIEN nhu sau:

3 Fie | T, Hierarchyl

- €3 Design Resources

=-

Li

ShHm \OrcadiLIBRARY1.0LB

‘D LINHKIEN
... Library Cache

(o | Outputs
.50 Referenced Projects

Luu y: Riéng d6i v6i cdc IC thi ta chi can dit dudng bao ngoai va dat chan IC ma

thdi1
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BAI THUC HANH

Lan lugt thi€t k€ cdc mach dién nhu hinh vé& sau, mdi bai dit mot tén riéng ( khong

vé nhi€u bai trén cling mdt Schematic va Iuu trit trong <New Folder> c6 dit tén

sinh vién va 18p.

BAI 1: SG PO MACH

oo ove

LS1

:[: 2200MF SPEAKER
U1 ) ]
c3 lad440 "T - c2
1MF .01
)
| 2 Z 0 cs R1 =
INPUT1 D%| IN E > 8BS Hmow cs 4.7
1 1000MF
Ii NEo2 ouT 2 T T
c4 = LS2
4IME 3 | \ioc PRE ?go - SPEAKER
l cs out H2 I(
= 4IMF__ 7 LAL440
l | NF \-LCQ c10 L
6 13 I 100MF .01
INPUT2 D%I R2
4.7

1

BAI 2: SO PO MACH

N1
|

.||

VCC
ha1392 T
0
2 o 8 c3
N> BS™ ] 100Mf cC4 LS1
e rAA—| 1 T |{1000MF SPEAKER
/1 ouTt
R2 c2 I\
| 150 47MF HA1392
= R3 cs I =
150 47MF 12 o
6|\ out ] AN Ls2
N c?7  C5 SPEAKER
. a 11 "] 100MF  1000MF=
N 2 , BS
R4 © =
39K
o =
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BAI 3: SO PO MACH

N

(58

IC1 (N1-NJ} = CD011

AT AT
ALY & 12w Tom

w
I BT
WODE BELECTION

ICIN4-NT) = CD4011
ICH (NE-N11) = CO4D11 e

BAI 4: SO PO MACH

e I

)
|
|
i

TN

TTE s AT
TR TR = RT3 TRIAC :
AL e WL TICON DAIR P TAG
TIGHIT G2 3w

IC2 = pATat
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PHAN 5
TiM HIEU CAC GIAO DIEN CUA LAYOUT

A.KHAI QUAT

Muén stt dung Layout d€ vé& dudc cdc bidng mach in nhanh va dep, truSc hét phai
ty luyén tdp that thanh thao cdch dung cdc chic ning c¢6 trén trang vé nay. Khi md

trang v€ Layout s& tha’i’y hién ra cdc thanh phan nhu hinh sau:

H
%
]

Leem
En
g

e |
b
[}

Céc ti€u hinh
quen dung

Thanh menu chinh

Ving ding dé vé
bang mach in

e Trén cung la thanh menu chinh. N€u mudn m3& muc nio cho chudt nhdy ngay
trén muc d6, nhdy xong thudng thdy hién ra cdc clfa s8 phu va hiy chon mot

rd I? ~
muc trong cdc clra sO nay.
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o K& ti€p 1a thanh dit cdc tiéu hinh thudng ding. M3i tiéu hinh @ng véi mot
1énh c6 trén cdc cta s6 menu. Mot chon nhanh mét 1énh, cho chudt chi ngay
tiéu hinh d6 va sé€ thdy hién ra dong chif chi thich v& chifc ning clia tiéu hinh,
hay nhdy chu6t d€ chon tiéu hinh. Tiéu hinh dugc chon s& nhu bi chim xudng.

e Sau clng la ghi lai toa do cla con tr va khodng chon cla di€m ludi, & dong
nay ciling dit cita s§ chon 18p, trudc mdi 16p c6 ma sd riéng cha 16p d6. Go
phim s& d€ d&n nhanh 16p v& ma minh chon.

e Vung rong I6n § gilta man hinh ding d€ vé cdc bing mach in, trén ving nay
¢6 mot di€m géc (mdt vong tron nhd va hinh chit thap § giita), né dang dinh
vi tri 0 0 cho toa do X Y. Mot khung hinh chit nhat chim chdm hién ra dé chi
ving x{ 1y mach tu dong theo cdc khai bdo trudc va mot bang cho ghi lai kich

cd cdc loai 16 khoan di diing trén bang mach in.
B.CAC MUC TREN THANH GHI MENU

Trén thanh menu s& thdy ¢ cdc muc chinh nhu hinh sau:

File Edit View Tool Options Auto Window  Help

= File : dﬁﬂg XU 1y cdc tap tin va cdc k€t qua cila trang vé

= Edit : diing cho viéc cdt dédn, bién soan lai cdc thanh phin trén bing mach in
= View : dung dé chon cédc ki€u thitc ding d€ xem hinh cia trang vé&

= Tool : gdbm cdc 1énh ding d€ xit 1y bang vé

= Options : gém cic cdch chon dinh truSc cho trang vé

= Auto : dung x{r Iy bdng mach in theo phuong thic tu dong
= Window : ding d€ cho chon va md xem céc clta s khac nhau
<> Help :1a phan trg gidp

Lic nay mudn chon muc nio thi hiy nhay chudt ngay trén muc d6, lic d6 sé hién ra
mot cifa s6 trong d6 ghi cdc muc 1énh ¢6 lién hé, mudn chon 1&énh nio thi nhdy chudt

ngay trén dong 1€nh d6 (chi § sau cdc dong 1énh thudng ¢ ghi lai c4c phim tit).
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* Nhdy trén muc <File>, sé thdy md ra cita s6 nhu hinh sau:

s

New... Cr#N _ New: cho md trang vé méi
Open... CtrHO  _ Open: diing md céc trang vé da c6
Load... - Load: diing 14y céc tap tin sach Iugc c6 ho .SF
Save Ctrl+5S - Save: dung d€ chép va gif lai trang vé
Save As.. - Save As: dung chép lai trang v€ v6i mét tén
Backup md&i khdc
Close - Backup: cho md lai céc trang v€ du phong

- Close: cho d6ng lai trang v€ hi€n dung
Print/Plot... Ctrl+P - Print/Plot: dung cho viéc in trang vé
Library Manager... Ctri+I - Library Manager: diing md trang vé& d€ bién
Text Editor. .. soan cdc ki€u chan han mdi
o - Text Editor: cho md trang x( 1§ dang vin ban

Xi

- Exit: dung thodt trang v& Layout

* Nhdy trén muc <Edit>, sé thdy mé ra cita sé nhu hinh sau:

- Undo: cho héi phuc lai phan truéc dé

Undo Y - Copy: cho chép phin di chon trén trang vé

Copy ~Fri~c  vao trang hinh Clipboard

Pastle Ctrl+y - Paste: cho chép hinh c6 trong trang hinh

Cislete ~tr.w  Clipboard trd lai trang vé&

S— - Delete: cho x6a phin hinh da chon trén trang vé

Find/Goto... Ctrl+F - Find/Goto: ddi con trd d&€n nhanh vi tri mudn
tim

Select Any...  A+S_ goject Next: cho 1énh tim ti€p

Select Next N - Clear Selections: ding bd cdc phian da dugc

Clear Selections chon trong céc trang vdn ban View

end Command - End Command: dung dé k&t thic mot 1énh
dang chay

Properties. .. Ctrl+E - Properties: diing bién soan lai mot thanh phin

da dugc chon trén trang vé
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’ A * ~ ~* A ~
* Nhdy trén muc <View>, sé thdy md ra ctia s nhu hinh sau:

Desian

Density Graph

Preyviem

High Contrast Period
Clear Screen Backspace
Redraw ' Home
Query Window... Q
Database Spreadsheets. ..

Zoom All (Fit) Shift+Home
2oom Center C

Zoom In I

Zoom Out 0

Zoom Previous

Zoom DRC/Route Box B

Select Layer...
Visible < >Invisible _ -

- Design: cho hinh hién trd lai dang thudng
sau khi da chon ki€u thifc xem hinh & dang
phén b linh kién theo vach mau

- Density Graph: ding d€ khao sat tinh
phin bd cda cdc linh kién trén béang
mach in bi€u di€n qua cdc vach mau

- Preview: cho xem trudc hinh dung cho
tap tin Plot theo cdc chon dinh hi€n diung
- High Contrast: diing d€ tit md tinh xem
hinh ctia bang mach in § dang tuong
phan mdt mau xdm

- Clear Screen: diing tam lam an tat cd
cdc thanh phin cla bdng mach in, nhin
phim Shift + Home sé& trd lai hién day dd
cdc thanh phin clia bAng mach in

- Redraw: diung lam tudi bang mach in,
va cho cip nhit cdc Pal han, ghi vao ban
16 khoang

. ~ , 9. ” A e - . - A
- Query Window.... cho md cilra s6 xem cdc giai thich lién quan d€n cdc 161 ¢6 trén

trang v€

- Database Spreadsheet: cho md xem cdc trang van ban ding quan ly cdc thanh

phan chinh yéu clia trang v&

- Zoom All (Fit): cho hién toan phin bing mach in trén man hinh

- Zoom Center: ding dJi con trd v€ ngay tim diém ctia man hinh

- Zoom In: d€ phéng 16n trang vé , lic ndy cdc linh kién nhin thdy sé& 16n hon,

nhung s0 linh ki€n hién ra it hon

- Zoom Out: d& cho thu nhé trang vé&, linh kién hién ra s&€ nhé hon nhung s& linh

kién hién ra s& nhiéu hon

- Zoom Previous: dung chuyén qua lai giita dang hinh dang xem va hinh xem trudc d6

- Zoom DRC/Route Box: cho ddi khung kiém tra theo céc quy dinh di chon dinh

trude d€n mot vi tri khdc ma Ban mudn dit
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- Select Layer: ding chon céc 16p vé clia mot bang mach in hién dang mé

- Visible <> Invisible: dung tit m3 cdc 16p v€ clia mot bing mach in hién dung

* Nhdy trén muc <Tool>, sé thdy md ra cita s6 nhu hinh sau:

- Layer: 1&énh nay cho chon va xit 1y céc Idp clia bang

Layer »>
Cluster » mach in trén trang vé
Group > _ Cluster: 1énh nay cho chon va x& ly cdc linh kién da
Matkrix > Ny A A
dugc k€t ndi theo dang day
gomk'::'”e"'t : - Group: 1énh nay cho chon va xit ly céc linh ki€n da
ackage e .
Gate » dudc két n6i theo dang nhém
Footprint » - Matrix: 1énh nay cho chon cidch sdp sé€p céc linh
Padstack » kién trén bdn ma trdn ma Ban da dat trén trang v€
Pin » - Component: 1énh nay cho chon va xi ly cic ki€u
n » A ~ :
__Aperture chin han (footprint)
Nek * _ Package: 1énh nay cho chon va xif Iy tén cdc chan
Connection L N Y  a
han cua linh kién
Track > 2 2 ” ~
Track Segment » - Gate: 1énh ndy ding chuyén doi cdc cong dan nhap
7 I - A # - ~
Jumper , cua céc linh kién c6 tinh cOng )
Via : » - Footprint: 1énh nay dung xi ly cdc ki€u chan c6
Test Point > trén trang v&
Drill Chart » - Padstack: 1énh nay ding x& 1y céc hinh dang cla
' e ~ ~ ~ ~ e o~ > -
JexE cdc chin han trén tirng 18p vé cia bang mach in
Dimension > . A ~ 7 - . [ ~ - A 4 ~
Moasurement  » - Pin: 1énh nay khdo sdt cdc di€ém han c6 trén ban vé
Obstacle » - Aperture: 1énh nay chon dinh dang Code cho céc 16
Error >

khoang

- Net: 1énh nay diing chon va xi 1y cdc mang trén trang vé

- Connection: 1énh nay diing chon va xi 1y cdc dudng tién ndi trén cdc pad han cia

mach in

- Track: 1énh nay ding dé xit Iy cdc dudng dong dung ndi mach

- Track Segment: 1énh nay ding x& Iy cic dudng ddng dung ndi mach theo titng doan
- Jumper: Iénh nay lién quan dén viéc dit cdc dudng dung ndi tit gitta cdc dudng mach

. A - A ~ A - - 2 Al A - P
- Via: 1énh nay lién quan d&€n viéc dit cdc 10 ndi xuyén qua cdc 16p
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- Test Point: 1énh nay lién quan dén cdc di€m ki€m tra dat trén bing mach in

- Drill Chart: 1énh nay lién quan dén c4c thong tin vé cdc 18 khoan

-‘Text: Iénh nay lién quan d€n phan vin bin c6 trén bang mach in

- Dimension: 1énh nay lién quan dé€n cdc thdng tin v& kich thudc clia bing mach

- Measurement: 1énh ndy ding do khodng céch gilta cdc thanh phin trén bang

mach in
- Obstacle: 1énh nay lién quan dén cic dudng ngin, cic dudng bao trén bing mach in

- Error: 1énh nay cho ki€m tra cdc sai 1énh so theo cdc quy dinh di chon trudc

* Nhdy trén muc <Options>, sé thdy md ra cita s6 nhi hinh sau:

- System Settings : chon dinh diéu

System Settings... Ctri+G )

Colors. . kién lam viéc trén trang v&, nhu

Color Rules. .. khodng cdch di€ém ludi, kich ¢ trang

Auto Backup. .. v€, khoang cach dat cac chian han

- Colors : chon dinh mau sdc cho céc

Global Spacing. .. " thanh phin trén trang vé&

Placement Strategy... - Color Rules : chon dinh miu riéng
B Pl’?cffft'igs - cho cdc thanh phan riéng cla trang vé

Route Strategies » - Auto Backup : chon dinh s6 lugng

Route Settings. .. tap tin chép du phong véi tén tip tin

la backupl.max...
- Global Spacing : chon dinh khodng
cach gilra cdc dudng ndi véi cdc chin

Fanout Settings...
Thermal Relief Settings. ..

Jumper Settings... han, cdc di€m han xuyén 16p
Free Via Matrix Settings... - Placement Strategy : chon dinh cic
Test Point Settings. .. sach lugc dung trong chiéc ning ndi

_ mach ty dong
Components Renaming. .. : | . L,
— - Place Settings : chon dinh ki€u dat

Gerber Settings... cdc ki€u chin 1én trang vé
Post Process Settings... - Route Strategies : chon dinh sdch lugc

User Preferences. .. dung cho viéc ndi cac dudng mach

- Route Settings : quy dinh cdc cdch thitc ding cho viéc ndi cdc dudng mach
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- Fanout Settings: chon dinh cach thifc ding cho dudng masse va duGng ngudn
y
- Thermal Relief Settings: chon dinh kich thitc diing cho 16p giai nhiét

- Jumper/éettings: chon dinh cdch thic diing cho cdc dudng ndi ngdn mach dit trén

16p Jumper

- Free Via Matrix Settings: chon dinh cdch dat cac diém noi xuyén 18p tu do theo

bang ma trdn

- Test Point Settings: chon dinh kiéu thic hd{lt cdc diém thit trén trang vé

- Components Renaming: chon dinh vi tri d€ dat cdc tén riéng cla cic ki€u chan
- Gerber Settings: chon dinh c4c di€m han, kich ¢3 dung cho tép tin Plot

- Post Process Settings: chon dinh cdc 16p cho xuit trong tap tin Plot

- User Preferences: chon dinh cac chuin thudng ding

* Nhdy trén muc <Auto>, sé thdy md ra cita sé nhu hinh sau:

Refresh " P - Refresh : 1énh cho lam tuci man hinh
. - Place : chon cich dit cdc ki€u chin 1én trang vé
Place ¥ _ Unplace : chon bd 1énh ty dong dit cic kiéu
Unplace » chin
- Fanout : chon dinh viéc dit 16p masse va ngudn
Fanout * _ Autoroute : chon dinh phuong thic cho ndi
Autoroute » mach tr dong
Unroute , » - Unroute : chon dinh phuong thic xéa cic
dudng noi
Design Rule Check... - Design Rule Check : chon dinh c4c cdch kiém
Remove Yiolations P tra trang vé
Cleanup Design. .. - Remove Violations : tu d6ng thdo bd cic chd
ndi sai
Rename Components - Cleanup Design : ki€ém tra va hoan chinh trang
Back Annotate ve
Run Post Processor - Rename Components : dat lai tén cho cic

Create Repotts. .. kiéu chan cho ding luat
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- Back Annotate: phan 4nh cdc thay ddi trong bidng mach in trd vé so dd mach dién

nguyén 1y

- Run Post Processor: ghi lai cdc théng tin cla trang v€ trong cdc tip tin vdi ho la
.GTD, .TAP, .LIS

- Create Reports: cho ghi lai cdc bdo cdo ¢6 lién quan dén trang vé

* Nhdy trén muc <Window>, sé thdy mé ra cita sé nhu hinh sau:

Cascade Shift+FS
Tile Shift+F4
Arrange Icons

- Cascade : cho sdp cic clra sb
theo tirng 16p

- Tile : cho sdp cic cita s6 hién ra
cung lic trén man hinh

Reset Al - Arrange Icons : sip x&p céc tiéu
hinh vé cu6i man hinh

- Half Screen : sip x&p man hinh

Half Screen

v 1 Design - Component Tool (DRC ON)

2 Companents o e T

3Netsp O nua bén phai, nua bén trdi lam
man hinh sd d6 mach dién

4 Post Process

- Reset All: tra trang vé trd vé€ nguyén dang (ltic nay chi con lai 4 clta s§ chinh)
1. Design — Text Tool cifa s3 trang vé bang mach in

2. Components trang vin ban diing quan 1y cic ki€u chdn trén bing mach in

3. Nets trang vdn ban diing quin 1y cdc dudng ndi mach

4. Post Process trang vin bdn quan Iy c4c tip tin két qui cho mdy vé

* Nhdy trén muc <Help>, sé thdy mé ra cita sé nhu hinh sau:

Help Topics... - Help Topics : m& cita s6 dé€ go vao tén muc
, mudn xem trg gitip
Learning Layout - Learning Layout : md chuong trinh day
cach dung trinh Layout
About Lavout, .. - About Layout : hién cdc thong tin phién

ban cda Layout
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C. CONG DUNG CUA CAC TIEU HINH TREN TRANG VE

Trén trang v& clia Layout, cc 1énh thudng ding s& duge biéu hién & dang céc tiéu
hinh nhd, vdi cich lam nay c6 thé ding chudt nhay ngay trén cc tiéu hinh s&€ md

nhanh mot 1énh ma mudn 14y ra d€ st dung. Trén trang vé Layout ¢6 cdc tiéu hinh sau:

B2l ¥ HIE| E|2|210] ot OCIT|n 2] e u] 54 37 4V
X200 Y0 G0 |[Top <]

X

Y

Cong dung cua céc ti€u hinh thudng ding nay:

&|Open : Cho md cita s6 d€ 1dy ra cdc tap tin da c6

Elsave ; : Luu trang vé vao dia

Wl Library Manager : B€ tao cdc ki€u chan mdi

Z Delete : Xo4 c4c phan di chon trén bdn vé

# Find - Tim ki€m linh kién c6 trén bang vé

ElEait . Bién soan thudc tinh cdc thanh phin di chon trén
- trang vé

8| Spreadsheet : Quéan ly cdc thanh phin trén trang vé

2| Zoom in : Phong to trang vé

2| Zoom out : Thu nhd trang vé

8| Zoom all - T4t ¢4 cdc linh kién ciing hién hét trén man hinh

Q Query : M& md ctta s6 hién cdc vin ban bdo 16i

# Component : Khi mudn x 1y cdc ki€u chan han

@ Pin : Khi mudn xtt ly chan han

@] Obstacle : Khi mudn xi Iy cdc dudng ngin

TI Text : Khi mudn xtt Iy phin vin ban

& Connection : : Khi muén dit cdc dudng ti€n ndi
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@ Error
-_':II Color
2 Online DRC

|
# Reconnect

Z| Auto path route

i] Shove track
A Edit Segment
¥ Add/Edit route

¢ | Refresh all
| Design Rule Check

: Khi mudn do 16i
: Khi mudn dinh lai mau sdc cho cdc thanh phin

: Cho tdt m3 khung ki€m tra cdc chon dinh d3 dugc
lap trinh truGce

: Cho tit, m& cdc dudng ndi mach trén ban vé
: M& 1énh cho tao cdc dudng ndi mach ty dong

: M& 1énh cho doi cdc dudng ndi ty dong, cdc dudng
ndi khdc s& doi ra khong d€ cham vao dudng ndi

dang ké

- : M4 1&nh cho ddi c4c dudng ndi trong pham vi cho phép

: M& 1€nh cho bién soan lai cdc dudng ndi mach trén

trang v€
: Cho lam tuoi lai trang vé

: Cho ki€m tra trang vé dé tim 16i
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PHAN 6
BIEN SOAN CAC KIEU CHAN HAN MG

P& md trang vé dung x{t ly cdc Footprint, truéc hét cho md trinh <Layout> rdi
chon muc <Tools> trén thanh cong cu va chon <Library Manager>. Liic nay sé& c6

frang v€ dung bi€n soan cac Footprint nhu sau:

Libiraries

J-DCONJ]BI]T . ]
:IUCONUBTI

DIMMUS0F

| DIMMOS0T hd

l Add... |  Remove I 1
Fouatprints

tl T
eLccas oo e B

[CLCC2BICNR

|CLCCZBISMSLT25
ICLCC28/TMSLT2S

cLCcad

CLCCA4/CNR

CLCCASISMSL 925 _
CLCCA4/TMSL.925 hd|

* Libraries: hién tén cdc thu vién hién dang ding

¢ Footprints: tén cdc footprint ¢é trong thu vién

¢ Ctta s8 bén phai la viing bién soan footprint

® Add: dung goi cdc thu vién ¢6 trén dia

* Remove: ding ddy cic thu vién di chon ra khdi RAM

* Create New Footprint ..: tao Footprint méi

* Save: cho ghi mdt Footprint d4 soan xong vao mot thu vién do minh chon

* Save as ...: cho ghi mt Footprint dd soan xong vao mét thu vién tu chon vdi

mot tén khac

¢ Delete Footprint: cho x6a cdc Footprint
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- Mu6n tao m&i mot Footprint chon muc <Create New Footprint> gip mot cita s

nhy hinh sau:

Name of Footprint Ividt.l

r Units

L& English

| € Metic

[ o ] Help | Cancel |

Trong trudng hgp nay dat tén 1a vidu, n€u l1ay theo don vi Anh thi chon muc English
con néu di Setting theo don vi thdp phan thi chon muc Metric. Sau khi dit tén xong

nh&n nit <OK>. Thay hién ra cic thanh phan cd ban ctia mdt footprint, xem hinh.

Trong viing bién soan ki€u chin mdi di c6:

e Mot chan han trén d6 ¢6 diém gdc Datum va di€m neo

e Cic tén bi€n ciia ki€u chin (cdc tén bién phia trudc ¢6 thém ky tu &)

e Lic nay cic Pin Tool di dugc chon, ¢6 thé bién soan phin chin han
Vd: MuSn vé mot ki€u chin footprint ¢6 3 diém han, ding chudt chon di€ém han roi
nhin phim <Insert> d€ tao thém cdc diém han méi, cdc diém han méi sé ty 13y
Pad Name 14 cdc sd 1, 2, 3. Sau khi lam xong s€ c¢6 hinh nhu sau:
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- P& ké dudng ngin, dudng bién, chon tiéu hinh (2l Obstacle Tool. Lic niy nhay
phim chudt phdi chon muc <New>, rdi nhian phim chudt phdi mot 1an nita chon

<Properties> dé md clra s6 <Edit Obstacle>.

Group

Helght \l".ill.
Obstacle Cayer

 Copper Pour Rules

Clearaner I—" & urdir i-.—_-_‘__

Note: Use Pin Tool command "Toggle Copper Pour Seed”
1o set copper pour seedpoints

T laclate ol tracks ™ Seed anly trom designated aljec!
I~ Do Nar Fill Beyond Obstacle Cdge
Hatch Pattern.. ] Pin Attachment.. _I
g Help i Cancel ]

Chon nhu hinh vé nhan phim <OK>

- Lic ndy con trd ¢6 dang ddu +, dung né dé ké mdt hinh chit nhit nhé nét mau

xanh 14 d€ tao dudng bao ngoai vi, nhu hinh sau:
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- Ti€p theo hdy ké dudng bao ggi ¥, dudng nay thudng phdn 4nh béng chi€u clia
hinh dang linh kién that. Ti€p tuc nhap phai chudt chon muc <New>, rdi nhan phim

chudt phai mot 14n nita chon <Properties> d€ md cita s6 <Edit Obstacle>.

T PR =

i
Obstacle Namz Iz,
Ic
[0 <
i-
er
K|

Copper Pour Rules

Clearance I-_—-— 7 nrdes r__..___......

Mote: Use Pin Tool command Toggle Copper Pour Seed”
10 et copper pour seedpoints

| T Isolate all tracks T Seed unly from designated ohjeat
™ Do Not Fill Beyond Obstacie Edge
Hatch Patiemn.. 1 Pin Attachment.. l
(T3 | Help | Cancel |

Chon nhu hinh v& nhan phim <OK>

Lic nay con trd ¢6 dang diu +, dung né d€ ké mdt hinh chit nhat mau tring ding

phdn dnh hinh dang that cla linh kién, nhu hinh sau:

Pén diy xem nhu trinh trr bién soan mdt ki€u chdn mdéi dd hoan tit. Nhin nit

<Save> d€ cho luu lai footprint vao mot tip tin thu vién mong mudn. Xem hinh

Mame of footprint

[wDu

MName of library
C-\Prooram Files\Orcad\Layout\libran/\BGA lib

Create Mew Library... I

[k ] Hep | Cancel | .
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C6 nghia 1la Iuwu footprint c¢6 tén <VIDU> vao trong thu muc

C:\Program Files\Orcad\Lapout\ibrary\BGA.Ilb

Khi da tao xong mét Footprint c6 thé ding ngay né d€ dit Ién trang v& va ding dé
hin gdn linh kién trén badng mach in. Nhu viy bat ky ldc ndo ciing c6 thé md
Library Manager dé soan Footprint méi theo ding kich thu6c that cda linh kién va

roi dang né trén bang mach in.

*Luu y: Trong qué trinh lam vi¢c mic du s6 lugng céc footprint nhiéu khoin 3000

ki€u chén, nhung ta ciing cAn nhé mot s6 dang nhu sau d€ d€ dang cho viéc khai bdo:
v CLCC: IC dang chip d4n
v BGA: ma trin led
v DIP100B: IC ¢6 hai hang chin (dang chin hinh chi nhat)
v DIP100T: IC c6 hai hang chan (dang chén hinh tron)
v SIP: IC ¢6 mot hiang chin
v RELAY: RdJ le

v TO: chia 1am hai loai chinh TO92 dang vd thudng (A1015, B562, C1815,
D468) va TO220 dang vé c6 gdn gidi nhiét (A671, B688, C1061, D718)

v TM AXIAL: dién trd
. v TM CAP P: tu dién c6 phin cuc
v TM CYLND: tu dién khdng phin cuc
v TM DIODE: diode va diode ph4t quang (led)
v VRES: bién trd

v JUMPER: linh kién chi ¢6 hai chdn
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PHAN 7
VE BANG MACH IN THEO SO DO MACH DIEN
BANG CACH THUC THU CONG

Tém tat trinh tu ’
thyc hién

_J

1. 6 ra vé Layout.
2. Pbat dudng bao dinh kich thudc clia bang mach.

3. Ditlai vi tri cia diém g6c Datum.

4. Tao bﬁng ma trin d€ dinh vi cho cdc linh kién trén bang mach.
5. Ditcdc ki€u chan 1én bdng ma tran.

6. Dit cdc dudng tién ndi qua cdc Pad han ¢6 lién hé.

7. MG trang Net dé dinh lai kich c¢& cla cdc dudng ndi mach.

8. MG trang Layer dé€ chon dinh lai 16p ndi.

9. Chay Iénh Auto Route d€ dat cd¢ dudng ndi 1én cdc Pad han.
10. Bién soan lai phan vin ban cda cdc linh kién.

11. Hoan chinh bang mach in.

12. Cho in bidng mach in ra gidy can d€ kéo lua phii son 1én bang trang ddng.
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= Budc 1: M4 trang vé€ Layout

, i I ,
Nhap chuét trén ti€u hinh EE d€ md trinh v& cdc bing mach in. Sau mdt lic thay
hién ra giao di€n nhu hinh sau:

8| 0rcad Layout i
[F“E View Tools Help

5 Newss

Open...
Import b

. Export 4

Recent File

Exit

Trén man hinh s& hién ra ctta s6 d€ hdi c6 cin céc tap tin trg gidp khéng ? Cic tap
tin nay ¢6 ho la .TPL (Template) hay .TCH (Technic). Liic nay cit chon tip tin hd
tr¢ DEFAULT.TCH, xong chon <Open>.

T

D 2x]

Load Template File /i

150 ey

5] «®memE-

#]_DEFAULT.TCH  =]B.TPL []DM_CP144.TPL  [&]DMBBSVNS. TPL
#]1BET_ANY.TCH  [a]BC.TPL {A]DM_CP160.TPL ] DMBBSVST. TRL
(] 2BET_SMT.TCH  =&]C.TPL ]DM_CP200.TPL s8] DM8BSVSY. TPL
[#]2BET_THR.TCH =] CadStar.tch #]DM_LPI128.TPL ] DMEBXVNS.TPL
s8] 386L1B, TCH ] CC.TPL l8]DM_LP136.TPL s8] DMBBXYST.TPL
| | #]3BET_ANY.TCH  #]CERAMIC.TCH  ]DM_LP144.TPL =] DM8BXVSY.TPL
{z8] &H.TPL #]D.TPL #]DM_LP160.TPL | EC3UX100.TPL
it #]AHC.TPL =]DC.TPL #]DM_LP200.TPL =] EC3UX160.TPL
= av.TRL MDEFAULT.TCH  #]DMSB3VNS.TPL  |s] EC3UX220.TPL
| =avie #]DM_CP128.TPL  A]DMBB3VST.TPL ﬁeo.m
] ave.TeL #|OM_CP136.TPL  [m]DMBB3YSY.TPL ] EC3U%340.TPL
| | 2
3 File name: I ?I Open
wiininsisss Files of type; ITernp[ate [~ tpl:*tch) j Cancel I

S& thdy hién ra clta s8 sau. Layout hdi c6 nap tap tin Netlist d3 dudc khai bdo trudc

chua, cdc tip tin nay c6 ho 1a .MNL. N&u nhu chua cé chuan bj cic tip tin khai bdo
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cdc linh kién va cdc dudng ndi mach qua cdc Pad han cia linh ki¢n. Nhin phim <

Cancel> d€ vao thing trang vé.

21

Load Netlist Source

Lookin: [ _y Data x «®erE-

File name: I :J | Open 1
=

Flesoftype:  [Netist (roni)

Liic nay sé thiy trang vé Layout hién ra nhu hinh sau:

File  Edit  Wiew T e

=6 s B2 afe 0BT 0] o ul G4 3lx ]
% 200 Y 100 G 100 T

s Aukt Wandow Help

= Budc 2: Dt dudng bién cud bdng mach in v4i ti€u hinh | Obstacle

Sau khi chon tiéu hinh dé vé dudng bao. Nhap phdi chudt chon <New> . Lic nay

con tré d8i qua dang dau +, lai nhan phim phai chudt d€ md cifa s nhu hinh sau:
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End Command

- Properties...
Copy Ctrl+C
Delete Chrl+%
Finish F
Segment _ S
arc A
Exchange Ends X
Any Angle Corners ¥

Chon muc <Properties> d€ bién soan thudc tinh dudng bao mudn vé. Trong bing

<Edit Obstacle> 1an lugt chon:

Edit Obstacle

Obstacle N
Obstacle Type
|Board Dutlini >
VGrnup Height idth I‘.Sﬁi

Obstacle Layer
[Global Layer ]

r Copper Pour Rules

Clearance | Z order l

Note: Use Pin Tool command ‘Toggle Copper Pour Seed’
to set copper pour seedpoints
I” lIsolate all tracks I™ Seed only fram designated object

Sau d6 nhan phim <OK>. Lic nay con trd ¢6 dang +, chon diém diu ciia hinh chit
nhat rdi nhan chudt xudng dé c¢6 mot khung hinh chit nhit dung dinh kich ¢d cia
badng mach in. Pudng bao s& c¢6 mau mic dinh 13 mau vang vi né nim trén 16p

chung (Global Layer). Lic nay dung t3 hgp phim <Shift + Home> dé Zoom All

(hién ra tdt cd cdc thanh phan ctia bang vé&). Trén bang vé ciing tha'y diém gdc cia
trang v€ (vOng trdon nhd v4i chit thip ndm & tAm). N6 ding xdc dinh toa do cla cdc

ki€u chén trén trang vé (toa d6 X va Y).

57



PHAN 7: VE BANG MACH IN THEO SO DO MACH DIEN BANG CACH THUC THU CONG

= Budc 3: it lai di€ém gdc Datum

Chon muc <Tool> <Dimension> <Move Datum>. Thong thudng dit di€m gdc véi
X =0va Y =0 tai g&c phai phia dugi cda hinh chit nhit ding xac dinh kich cd cla
bang mach in. Lic nay tat ca cdc ki€u chan s& dit trong ving qui dinh cla bing
mach in déu sé ¢6 toa dd X va Y duong, diéu nay sé& tién I¢i hon cho cdc tinh todn

- - 7 ey 2 A~ Y
vi tri cua cdc ki€u chdn sau nay.

= Budc 4: Bing ma trin d&€ dinh vi cho céc linh kién trén bdng mach.
Gilp cho ta dat thd cong cdc Footprint 1én trang v€ mot cach chinh xdc.
Chon <Tool> <Matrix> <Select Tool>.

DAu tién nhan chudt dat di€m ddu, bd chudt ra rdi kéo chudt dé tao ra mét hinh
chi nh4t, nhan chudt d&€ x4c dinh diém cudi, bd chudt ra, sau d6 kéo chudt dé dat
céc dudng ngang doc cla mét bing ma trdn, nhdn <ESC> dé€ két thic. Khi dit
xong sé thdy trén trang vé& c6 cdc dudng card phin 6, sau ndy céc Footprint déu sé&

dinh trén cdc niit quy dinh bdi cdc ma tran.

= Budc 5: Pat.cdc Footprint 1€n trang vé€, trong ving vé mach

Chon tiéu hinh ™ Component Tool, sau d6 nhdp phdi chudt chon <New> lic nay

hién ra ctta s6 <Add Component> nhu hinh sau:

Reference Designator ﬁ

Part Type iu

Value ]IJ

Footprint... | |-

[ Locatiun . S —

:lx [o. Y I300. Rotation [I]—

Group & IE—_ Cluster ID I._'

'--Component ﬂags T —

™ Fixed ™ Locked ™ Key
™ Non-Electric ¥ Route Enabled [~ Do Not Rename

Help I Cancel |
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N&u nhé tén ki€u chian (Footprint) thi nhip tén vao & trdng. Con khdng, chon
Footprint d€ mé cita s& thu vién clia Layout. Liic nay giao dién <Select Footprint>

hi€n 1én nhu sau:

Select Footprint
= Libranies

:Mﬂ]i

| {LCONT00T -l
FIPC104

i 2]
- Ipconnoor hd| H‘“‘""‘I

' Footplinkg -

W OUMPER 200

| [JUMPERT00
i [JUMPER1000
JUMPER1100
JUMPER1200

il JOMPER200

JUMPER300
' |J0MPER40D
| [WUMPERS00 |
[Jomeereao :

| [JUMPER700 |

' sumPERg00 oo Heo Cancel

' 19uMPERS00 |

Chon tén tap tin thu vién trong muc Libraries rdi hiay chon tén cua ki€u chan trong
muc Footprint, sé thdy trong 6 den bén phai hién ra kiu chin twong @ng vdi tén da
chon. N&u ddng ¥ thi nhan phim <OK>, sau d6 nhap <OK> ldn nita d€ tr3 lai trang
vé clia Layout v6i ki€u chin dinh trén con trd. Nhdy chudt d€ dat ki€u chan 1én
ving v€. Lic nay c6 thé gé phim R (Rotate) dé cho quay ki€u chin. Cf tudn ty lam
nhu trén d€ 18y tdt cd cdc ki€u chan dit 1én trang v&. Tiép theo bién soan cic tén
riéng cua ky hiéu. Chon tiéu hinh Tl Text Tool, nhdy chudt vao cdc chit va soan lai
theo ¥y clia minh nhu R1 10K, C1 102........

= Budc 6: Ké cdc dudng tién ndi qua cdc Pad han

tré hinh + vao chén linh kién bdt dau ndi nhdp trdi rdi kéo dai doan diy ndi dén
diém ndi ti€p theo. N&u tai d6 khong con k&t ndi véi nhitng linh kién khdc nita thi
nhap phdi chudt chon <End Command>, cdn néu mudn ti€p tuc thi nhap trdi chuot

vé ti€p nhitng dudng khdc. Cit thé sé hoan chinh phin tién ndi.

=> Budc 7: Chon kich ¢3 cdc dudng dong ndi qua cac Pad han
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Chon tiéu hinh B view Spreadsheet, chon muc <Nets> va sé thdy hién ra trang

quan 1y cdc dudng ndi clia bang mach in:

=10/
Net Width Routing
Name Color | Min Con Max | Enabled | Share | Weight
DEFAULT 12 Yes Yes 50
NET 2 8 Yes Yes 50
NET_ 3 J 8 Yes Yes 50

Trong muc Width (Min Conn Max) ciia cdc dudng ndi c¢6 tén 12 NET chi 14y kich cd
dudng ndi 1a 8 mil. C6 thé chon hét cdc muc ndy va nhdp chudt phdi chon

<Properties> Cita s6 <Edit Net> nhu hinh sau:

3 Nets
B T - 1 a1 1] T L — -‘| !
r" Houting Enahled I~ Share Enabled I~ Highlight b
I Hetry Enabled I™ Shove Enabled ™ Test Point [

Group P— Weight <] N 3 I )
low med high !

Min Width Izu ‘nnWidlh |3|] Max Width Iqu

Met Lavers.. | Net Recann... ]

Width By Layer... I Net Spacing... | '

Help I Cancel I

> Min Width: Kich ¢ dudng n&i nhé nhat

» Conn Width: Kich ¢ dudng ndi hién dliing

» Max Width: Kich ¢4 dudng ndi 16n nhat

» Nhip vao kich ¢ cia cac dudng nSi (Vd: chon dinh 1a 20mil, 30mil, 40mil)
» Nhdy chudt trén phim <OK>

Sé& thay cdc kich ¢d ghi vio trang quin 1y cdc dudng ndi nhu sau:
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Net Width Routing Rec

Name Color Min Con Max Enabled | Share | Weight Ru

DEFAULT D, 30, 40 ‘Yes Yes 50 St
NET 2 0, 30, 40 [IETS Yes 50 St
NET 3 | 20, 30, 40 |IETS Yes 50 St

= Budc 8: Chon dinh I8p han

Chon ti€u hinh B view Spreadsheet, chon muc <Layers> va s& thdy hién ra trang

quén ly cdc I16p clia bang mach in:

PY=]ES]
Layer Layer Layer Layer
Name Hotkey NickName Type
TOP 1 TOP Aouting
BOTTOM 2 BOT Routing
GND 3 GND Plane
POWER 4 PWH Plane
CINNERT 5 TN Routing
NNER2Z IN2 Routing
NNER3 IN3 Unused
| INNER4 | [ Unused
NNERS ] ING Unused
INNERG Ctrl+ 0 INB Unused
INNER7 Ctrl + 1 IN7 Unused
A

Néu 16p nao muén chon thi sé 1a Routing Layer, con khéng chon 1a Unused

Routing
VD: Chon I5p TOP la Routing Layer con nhitng 16p khidc 12 Unused Routing thi sé&

chon tir ¢ot <Layer Type> tit muc thit 2 cho d&€n hét muc cudi cing. Nhap phdi chudt

chon <Properties> gip cita s6. Panh ddu vao <Unused Routing> va chon <OK>

27 layers
Routing Layer " Plane Layer
# Unused Routing " Documentation

| € Drill Layer

" Jumper Layer

Jumper Attributes... |

‘Tj Help Cancel I

K&t qua ¢6 dugc la:
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=l0lx

Layer Layer Layer Layer
| Name Hotkey NickName Type
TOP
BOTTOM
GND
FOWER
TINNERT
TINNER?
INNER.
TINNERA
INNERS
INNERB Ctrl + 0 ING
INNERT Ctrl + 1 INT

1] | Ll

Unused

wle|~|o|n|a

Unused

= Bude 9: Cho chay chic ning ndi mach ty dong

Chon 1énh <Auto> <Auto Route> <Board>

= Bude 10: Bién soan lai phdn vin ban cta c4c linh kién.

Chon <Text Tool> nhap phai chudt rdi chon <New> gip clta s& <Text Edit> tir d6

nhdp ndi dung cho bing mach in.

= Bu'de 11: Hoan chinh bang mach in.

Lic ndy ¢6 thé 1am thém mot s& phan cho bang mach hoan chinh hon nhu stta lai

cdc dudng ndi, phl dong 1én cdc vang trdng, ghi thém vin ban chi thich....

e Duyét xem cic 1dp mach. Go phim Backspace <+> dé cho 4n tit ca, rdi g6
cdc phiﬁl sﬁ'ldé’ duyét xein cdc I6p clia bing mach in. G& phim s6 1 xem 16p
Top (phia trén), gd phim s 2 xem 16p Bottom (phia du6i), g phim Shift+1
xem 16p SSTOP (vi tri linh kién trén bang mach in)

Stta lai cdc dudng ndi. Chon tiéu hinh 5 Autopath Route Mode, sau dé
mudn sita dudng lai dudng ndi nao thi nhdy nhanh hai nhip ngay trén céc
dudng ndi mudn sita, hay trén cdc Pad ndi mach, Layout sé ty dong sita lai
dudng noi.

Phii dong 1én cdc viing tréng. Thyc hién nhu sau:

Chon tiéu hinh (| Obstacle Tool sau dé duy chuyén con tré d&n di€ém bit
ddu nhap trdi chudt sau d6 kéo dai doan day dén di€m ti€p theo nhap trdi
chudt 14n nita ci thé ta s& c6 mot vong khép kin, nhiap phdi chudt chon

<Properties> lic nay sé& thay hién ra clra s6 <Edit Obstacle> nhu hinh sau:
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Edit Obstacle = =r

Obstacle Name [213

e Type
Copper ur -

Group Height Width %
“; e Layer

[BoTTOM =l

Cl:lpper pu"r Hules .-

Clearance iqu Z order I :

Note: Use Pin Tool command 'Toggle Copper Pour Seed'
to set copper pour seedpoints
™ Isolate all tracks I~ Seed only from designated object

Net Attachment [ for none): [- ]

v Trong <Obstacle Type> chon Copper pour (d6 déng vao mach).

v Trong <Obstacle Layer> chon 16p Top (mau xanh) hodc Bottom (c6 mau do).
v C3 dudng k& Width ¢é thé 14y 50 mil, hay mot s6 khdc.....

v Sau d6 chon <OK> 16p phti ddng sé& khong dinh vao cdc dudng mach dong khac.

2 Budc 12: Cho in bing mach in ra gidy can d€ kéo lua phii son 1én bang trdng don

o
o

Chon <File> <Print/Plot> clta s lénh in hi€n ra nhu sau:

¢ PrinyPlot Format - -~ - 1~ PrinyyPlot Settings-—— -

Title: |BAI1 [ Xshim 0
o =y

& Print Managd] i o M

F KeepBmd®s Open i Center on Page v Mirror
I Print/Plot Cufrent View | Scale Ratio: I1_ To: |1_"
¥ Force Black & White ! Rotation(CCW) -

¥ PrinyPlot To File €0 s ]HP.... can

| File Name: |hai]_pm

Help Cancel |

. ~ ~* A - ~ ~ k)
- <Keep Drill Holes Open> néu mudn cho hi€n ra cic 10 khoan ngay tdm cua

cac Pad han.
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- <Force Black & White> n€u muén chuyén tit ca ra dang tring va den.
- <Center on Page> n€u mudn cho in ngay giita trang gidy.
- <Rotation (CCW)> d4nh ddu d€ cho quay trang in theo géc.
- <Mirror> 14t ngugc ban vé mach
= Chon xong nhin phim <OK> d€ in.

*Luu y: Khi in Layout sé& cho in tit cd moi thit dang cho m& trén man hinh. Viy
né€u chi mudn in mot thanh phan duy nhat thoi thi tt ca cdc thanh phin khdc phdi
cho tdt.

Céch tit: Hay g6 phim s6 d€ chon 16p, rdi g6 ddu phim <-> d€ tit 16p d6, néu go
phim ddu <-> 14n nita 14 cho md lai 16p di chon. Théng thudng ngudi ta s& cho in ra
2 16p chinh, d6 la:

- Lép dudng ndi mach(tic 16p Bottom, hdy go phim s& 2) ciing lic nay phai cho tit
cac 16p khéc.

- L8&p cac hinh ggi y(tifc trén 16p SSTOP, hday gb phim Shift+1 tdc 21) cling ldc nay
phai cho tit cdc 18p khic. '

Dé&n diy ching ta da c6 cdi nhin khdi quat vé cong viéc lam bdng mach in ding
cho viéc han rdp cdc sd d6 mach dién. D€ ¢6 cdi nhin thyc € hon vé& phuong phap
v& bin mach in theo s6 d5 mach dién biing cich thitc thi cbng, vi du sau diy sé

minh hoa cu thé biing bai 1 trong 6 bai tap dudi day.

@ Budc 1: M3 trang vé Lavyout
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* Layout -- (unnamed)
File, Edit View Toal Opuoﬂs futo Wmduw Help oA

Nhap vao biéu tugng
DRC dé& b3 dudng
gidi han kich thud
cua mach. :

@ Budc 2: Dung 1énh Tool — Obstacle — Select Tool

Pay la vung gidi han ciia mach
in, n€u can thay ddi thi chi cin
chon 1 trong 4 canh dé diéu
chinh 16n nhd theo ¥ mudn.

@ Budc 3: Dung 1énh Tool — Dimension — Select Tool
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Duy chuyén goc toa do xudng
géc phia dugi cia bang mach in
d€ toa @6 1udn 1a s6 duong.

&

@ Budc 4: Diing 1énh Tool — Matrix — Select Tool

Bing ma trin cé thé diéu
chinh 16n nho tuy § trudc

khi ta dit 1én bang va.

@ Budc 5: Diine 1énh Tool — Component — Select Tool
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VCC
o P LED)
i R1
o Je T - L
o——o-% 't
U1 it o——1m 't
SR00 OO LAUDO LEDS
¢ LI
1§ )
noao - HeeoB0e0 e—m-m '
| e 'tV
@u ©h $-ci-m 'F®
En W LEDY
GND j *
O : o
_

T Budc 6: Dung 1énh Tool — Connection — Select Tool

vCC

LED]
LEDZ
LET3

LETA

VR1

LEDS

AEEEE

——E—E——F—A

LED&

@ Budc 7: Dung 1énh Tool — Net — Select From Spreadsheet
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Net Width Houting ‘Aeo
Name Color Min Con Max Enabled | Share | Weight Ru
DEFAULT Yes Yes 50 St
NET 2 Yes Yes 50 St
NET 3 Yes Yes 50 St
| NET_4 Yes Yes 50 St
NET Yes Yes 50 St
[NET Yes Yes 50 St
[ NET Yes Yes 0 St
| NE Yes Yes 0 51
NET Yes Yes 0 St
NET_10 Yes Yes 50 St
NET_11 Yes Yes 50 S,
< >

Layer Layer Layer Layer Mitro
Name Holkey NickName Type Laye
TOP TOP Routin: BOTTC
BOTTOM BOT Unused TOP
GND GND Unused None
POWER 4 _PWR Unused [None
| INNER IN1 Unused [Mone
'ﬂNER IN2 Unused [None
INNER IN3 Unused |Nane
[ INNERA N4 Unused [None
INNERS ] INS Unused [None
Eﬂsas Cirl + D INE_ Unused [None
INNERT Cirl +1 IN7? Unused [None
4 »

@ Budc 9: Dung l1€nh Auto — Auto Route — Board

LED]

LED?

LET3

LETA

LEDS

LED&

LED?

LEDB

LED?

E01O

@ Budc 10: Ding cdc bi€u tuong con lai d€ chinh sita cdc dudng mach
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_VCC

T

W LED]
LEDT

= LED3

. LEDA

LEDS

-_?fq_ 1§ q-?iu 6?

Ao f] 3

LEDB

U]

% " GND

@Budc 11: Bién soan phan vin bdn cho bdn vé&

: LED]

LEDR?

. LED3

. LEDA4

L
Lo
-“‘pl

If‘
ho
o
.
*
&
e

, LEDS

211{l% s
i
o
R
—

B

-—*

i GND
T

MACH DIEN MO PHONG

LEDA

LED?

s LEDB

@ Budc 12: Hodan chinh ban mach in
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BAI THUC HANH

Léan lugt thue hién vé céc so dd mach dién dudi ddy va luu trd trong <New Folder>

¢4 dat tén sinh vién va 16p.

BAI 1: SG PO MACH

VCC
bl D1
H” LED
D2
VR1 R1 H | LED
RESISTOR VAR R 2”1 b3
H;; LED
7 3 14 3 | D4
! DSCHG OUT CLK 3{13 5 ’I—*}/ LED
o Hew af e
RST RST Q3 r A
+—51 THR Q4 |2 Pt
L_2 = 16 | LED
c_| 8| co VCC 8? 6 H"'/ 1 LeD
—_ ci 9 ] D8
CAP NP Q8 53 H_‘ LED
Ui Qe 22 | Do
= LM555 12 LED
co 22| p1o
'—'H LED
Uz
4017 A
BAI 2: SO PO MACH
o =
z 3 =
L ]
|
wivioun| | |
. ]
LED7DOAN
o
CoOowed®D
O VCC =1
ém —'i
ATK
1 pscHg  ouT |2 U OCHA oAl oo ab
Clks 0B 5 D1 8 57
VA1 cv ac 5y D2 ch———
100H RST RO1 @b D3 oH——
’—é F: THR 5| Ro2 3|—= Efe |
TRG T A9 X—g— F T4
8 Voo Ra2 #—— RBI G
o BABO X
—c s = e
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BAI 3: S PO MACH
—_OVCC
Q2
D468
Q4
C1061
R6 R8
VA1 D2 470 1
100K h 4 1N4007
ca
I{
i\
1000MF
A7 R9
D3 470 1
a1 Y naco? Ls1
e :[Q
) Qs
ABT71
B oa3
°1| l) o N, BSe2 SPEAKER
‘NPUD_)I C1815
4.7MF
4 § R2 R3
4.7K 470
c3
| 220MF
BAI 4: SO PO MACH
o
1N4007 l‘J|
4 1w 2 vout 2
Tong _L _l_ L"‘_l l VAl
100K
c1 c2 of (o]
10008F 104 ATOMNF
’|‘ T ’l\ Al R2 A3 R4
- J_ } K ATK ATK 1
= (=21 c5
- T
L1 47PF ATPF L2
b 4 b 4
§ LED _|_—K } LED
Q2
1 NPN
cias
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BAIS: SG PO MACH

v WWA—— ©
K1 | - -~
W) B2 [
Pyt Ns.-,.ai,-? 1|~..-<..Jrl;7
W RS — P e
10K,
B p—
{oce
™ P
SUTPUT ﬁ‘f;g-"
NE555 ssihe
6
CE +
Wy
3 I\S'UEJ
1 B
¥
GND =]
—_c 3
C ot 201,
v
- L U
4 T GND
AI6:S0DPO
- RL1 = 9V, 15002 1G/0 RELAY
NG | PIE2Q- =
conNTACTs © ' BUZZER
oF Rt‘ - }—w—.ﬂ
NG| SPST )
e G 02 oret
IN4DOT | RL1 | SwITEH
!
|

| | J [z
: _ -
) 118 13 RY |

aTH T TR W = L]
L o2 d” ) ' e T 0t "

Tiiw | Pty t
Boss l | oz W

S - - - ’

al
POWER |
BATT. [

12
8 2 ‘-T;: ' |
§ e i
8 47K BOSET L. -
iy HE
LED1 4700 |
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PHAN 8

SU LIEN THONG GIUA KY HIEU LINH KIEN
CUA CAPTURE VGI LAYOUT

Trong OrCAD 9.2 ¢6 thé vé cic sd dd mach dién nguyén 1y véi trinh Capture rdi
lién thong vdi céc trinh khéc, nhy trinh Layout dé€ vé bing mach in. Khi lién thong
giita c4c trinh nay diéu cin bi€t 1a phdi c6 su tuong hgp gilta cac ky hiéu cit trong
cdc thu vién cda cdc trinh nay. Nhu da biét:
e Trong Capture cdc ky hi€u cat trong cdc tap tin thu vién. Ho cla cdc tip tin
nay la . olb. Capture c6 trén 30.000 linh ki€n.
e Trong Layout cac ky hi€u la cic ki€u chin han (Footprint) c6 trén 3000 kiéu
chén c4t trong cdc thu vién 18y ho 12 .11b
D& ¢6 thé khai thic dugc tinh 1ién thong giita c4c trinh niy, phai hiéu rd sy twong

hop giita cic thu vién nay. Thy vién trong Library <Layout> gém c6:

TSR
EEEEE

"‘“‘{“

Jolo oo T

o~

MO GGAAMNERRNEEE

DERSES
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Pé vé cdac bang mach in dung cho viéc ldp rap mach. C6 th€ khdi tit mot sd dd
mach dién nguyén 1y dudc vé trong Capture. Sau d6 chuyén vao Layout dé vé

bang mach in qua cdc khai bdo trong tip tin Netlist nhu hinh vé sau:

Reports I
Gerber &
Gerber & plots
o drill
] View, plot,
GerbT ool convert,
cleanup
.| Visual
CADD
| OUTPUT

AL e, Lt kb iy
e SN P

- " SmaritRoute
Electronic Engineer advanced

. autorouter
Netlist
Capture 1
PCB_

Designer

—
4

Mechanical Engineer
DXF

Footprint
library

Visual
CADD

! | PROCESSING |
| L_DESIGN ENTRY ] Ly

i

Process
description

> Tém tét trinh tu
i thyc hién

. M3 Capture d€ vé so dd mach dién nguyén Iy.

. Tao tap tin Netlist cho Layout.

. M4 Layout d€ 14y ra cdc linh kién d4 c6 khai bdo tro.ng Netlist.
. Sdp x&p lai vi tri cho cdc ki€u chéan.

. Chon 18p dung cho viéc ndi mach (Edit Layer).

. Chon c¢8 dudng ndi cho cdc Net (Edit Net).

. Chay I&énh Auto Route d€ dit cic dudng ndi mach theo cdc dudng tién ndi.

. Hoan chinh bang mach in.
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BAI THUC HANH 1

MA CH NGUON ON AP DUNG IC LM7812

u1
BRB05D LM7812C/TO220
J1 J2

1 4 N ] 1 o a . 1
> l IN50UT > I
‘ e ‘ s == o4 CON2
© 2200MF | l 103 ' 100MF| 104
”

= Budc 1: V€ so d6 nguyén ly

CON2

% Chon <Start> <All Programs> <Orcad Family Release 9.2> <Capture> hoic

vao bi€u tugng %%, Trén man hinh xuit hién biéu tugng Orcad cia hing, sau dé

o A1~ s k] A A
cua sO lam viéc cua Orcad Capture xuat hién.

‘orcad

a Cadence product family

L RO R TR I R )

S s 8 s s " 2= s e

Capture CIS

Copwight © 1385-2000 Cadence Desion Systems, Inc.

T¥ ctta s6 man hinh 1am vi€c chon <File> <New> <Project..> d€ tao ban vé mdi.

Hop thoai <New Project> xuit hién:
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Name

1~ Create & New Project Using =57 Help i

::b £ Analog or Mixed A/D

~ Tip for New Users ———

,&j € PCBoxdWead || SchematicWizaid s the
| | fastest way lo create blank |
" | schematic project. |

shle Legic Wizard
arrmiatde Legic Wizard 14

| £ I |

m { i

> Tai khung Name nhip tén ban vé. Vd: Nhdp vao <VIDU>

» Tai khung Location chon dudng din cho thuy muc ma tén badn vé dugc giti vao.
VD: Chon dudng din D:\tam

» Pédnh diu vao <Schematic>

» Chon <OK>

& Pé€ 14y linh kién nh4p chudt vio biéu tugng <Place Part> trén thanh cong cu

Woi : x|
l«c'i—xl \.IZ}’ll:llol:)IAl

b || R [

—p: L[+ | 1]

Hop thoai <Place Part> xudt hién, ti€n hanh 1y IC LM7812C/T0220 trong thu
muc REGULATOR nhu hinh sau:

T s x|
[M7e12C/TO220
Cancel |
Part List:
TR0z n
LM7805C/TO3
LM7805KC/TO Remave Library I
LM7806/T0 |
LM?BDEHIJ Patt Search. .. ]
1
M7815/T

I'u'rg!Er‘;?n = L’
Libranes: ,.Grm‘..__..w .....
AMPLIFIER s
ARITHMETIC 5 Noomw. o
ATOD Lonvert
BUSDRIVERTRANSCEIVER i ] oo
CAPSYM Packaging ————:
Design Pats per Pkg 1 o

| - Type: Homogeneous
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Chon <OK>. Tai con trd xuét hién hinh dang IC, di chuyén con trd dén vi tri thich
hop rdi nhap chudt. DE két thic viée chon linh kién ndy nhdp phdi chudt chon

<End Mode> hoic vao bi€u tugng <Select> hinh mili tén trén thanh cong cu.

Vi IC 7812 ¢6 s0 db chén trong thu vién khdc v6i so dd chén trong thuc t&€ nén phdi
stta lai biing cdch nhdp chudt vao linh kién (d6i mau) rdi nhap phai chudt chon
<Edit Part>. Lic nay trén man hinh chi xuat hién hinh dang IC 7812, ta chon chidn

bd tréng con lai nhdp phdi chudt chon <Edit Properties> nhu hinh sau:

TV Orcad Copture - [ VIDUDSH - IMTB1ZE, (U220 G] - - -0 S0 4 s s

DHWWM-WW&M

=Bk 8] A i o) piEmn o Slel]le)

u?
1 i IN OUT 3
5 .
|
1=
<Va|ue> T @t
A

Xuat hién hop thoai <Pin Properties> va ta sé& 1an lugt chon nhu hinh:

g ', ;_.. o =

_ - <zx==
Number: Type: _.Cen_cel——’__l
2 [Power >l User Properties... |
i e |

Pin Properties &

2P Pin Visible

Sau khi stta chita xong, déng cla sd biing cich nhap chudt vao biéu tugng <Close>

¢6 hinh chit X & géc trén bén phai cita s8. Trén man hinh xuat hién hdp thoai

F) Would pou ke to updale only the part instance being currently edited, or all
*/  patinstances nthe design?

[ Update Cuert | Updates Discad J Cocd | Hep |
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N&u mudn chdp nhén sy thay ddi thi chon <Update Current> con khong thi chon

<Discard>. Sau khi thay d&i xong IC ¢6 hinh dang sau:

U1

—— INSouT 3 o
w0

Nl Lhff812CiTOZ20

PéE ti€p tuc chon thém linh kién:
e V2o thu vién <Discrete> 14n lugt 14y ra cau diode (BR805D), tu dién phan cuc

(CAP), tu dién khong phin cuc (CAP NP) va nhap chudt tai nhitng vi tri khédc

nhau d€ chon vi tri, s& lugng linh kién.
e V3io thu vién <Connector> 14y ra cSng ndi (CON2) dit & ngd vao va ra ciia mach.

e Vio biu tugng <Place Ground> & khung Symbol chon <GND POWER> rdi
<OK>. Con trd chudt xudt hién hinh dang chin masse, duy chuyén dén nhiing
vi tri thich hgp r6i dit.

Sau khi thuc hién nhitng budc trén ta c6 cdc linh ki€n trén man hinh nhu sau:

n]

D1
J1 Ut J2
+
H—o 4 4 o—1 INnQout P—=0 o
(25 5 o—=
CON2 Nl LM7812C/T0220 CON2
BR80SD i}

0 r o

L 1 |
/l\ C1 c2 C3 C4
L CAP LJI‘ CAP NP fml-\ CAP E CAP NP

% P& duy chuyén linh kién nhap chudt vao d6 (linh kién ddi mau) va kéo dén vi tri

thich hop rdi budng ra. Mudn quay mot gée 90" ta ciing chon linh kién nhdp phai
g P
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chudt mot cifa s xuit hién chon Rotate hay sau khi chon linh kién nhan t8 hgp

phim <Ctrl + R>. Mu&n 14t linh kién d&i xing qua truc thing ta ciing chon linh kién

nhap phai chudt mot cira sd xuat hién chon Mirror Horizontally hay sau khi chon

linh kién nh&n phim <H>. Mudn 14t linh kién d&i xitng qua tryc ngang ta cling chon

linh kién nhap phai chudt mot cira s xudt hién chon Mirror Vertically hay sau khi

chon linh kién nhan phim <V>.

% Sip xé&p linh kién xong, ti€n hanh ndi diy bing cdch chon bi€u tugng <Place

Wire> trén thanh cdng cu.

|5l

[«]x] ~J¥[Oje| 5] Al

Con tré chudt thay d6i hinh dang, di chuyén chudt d€n chan linh kién va nhap tréi

PHR
Q

chudt, ti€p tuc di chuyén con tré d&€n chin linh kién cdn ndi v6i né rdi nhap trdi
chuot. D€ két thiic 1énh nay nhap phdi chudt va chon <End Wire>. Ct th€ ti€p tuc

cho dén khi ¢6 s dd nguyén 1y hoan chinh nhu hinh sau:

u1
n Lh7812C/TO220 52
1 1 f=) 3 1
IN=0UT
| 2 g 2 1
CONz ™~ 1 CON2
-_— (2 ~T 02 —— C4
© CAP CAP NP CAP CAP NP

% Budc k& ti€p dit gid tri cho linh kién, nhap dip vao gid tri linh kién, & day ta dat

gid tri cho tu nén ta nhdp vao chit <CAP>. Hop thoai <Display Properties> Xuat

hién, & khung <Value> nhap gi4 tri cAn dit tit ban phim. Nhip xong chon <OK>.
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X

X d Font___...._._ —
Nawe: Vaie | Arial 7 (defauil

Value: [2200MF]

Change... I Use Defaultl '

yus Dls‘pla}' Format | | mreeemeseenh e —— s ot
r\ Do No[ Disﬂw ! :[—Cdu .................... I‘i
& Value Only f hd
¢ Name and Value  Eresa———
|

| s .
€ Name Only } P e o - 180°
" Both if Value Exists |

Lam tuong tu cho tdt cd c4c linh kién con lai. Sau khi dit gia tri cho linh kién xong

ta 6 sd 6 nguyén 1y hoan chinh nhu hinh sau:

o1 Ut
050 LW781
" L 812C/T0220 P’
1 4 1 : 1 o 3 1
IN Z=0UT
CONZ 1 - CON2
Ct =/~ == c2 €3 —— c4
= 2200MF 103 T 100MF ] 104

Nhap vao bi€u tugng <Save Document> trén thanh cong cu dé luu lai.

= Budc 2: V& mach in

% Thu nhé so d6 mach nguyén Iy bing cdch nhap chudt vao niit [Restore Down] & g6c

phdi phia trén man hinh, chon Page trong sd 46 mach mudn chuyén sang mach in.

Fle [ Vem Flae Moo Acmione Oobore wedee e

2=ul s |
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Sau d6 nhap vao bi€u tugng <Create Netlist> trén thanh cong cu d€ tao tap tin c6
phan md rong 1a * MNL.

RS T x
o0 | Layout| INF | Othes |

Pott ko e  POB Footpant

Combmned popesty siing: Combinad popasty ding

[0 ok [tPCE Footpora}

Option S

™ Abow nonE DIF chaacteis ™ Dutput net properes

I Duiput pn names [natead of gan numbeiz] ™ Dutput part properties

1™ Do not ceste “swemal” ibeary declaation I it o gesmtion

™ Duput Designatorn constiucts

NetistFie: [ View Dupul

[oTAMWADU EDH Browse .. j

ok | Cancel Heo |

[oreate ettt o TR X
EOIF 200 | Popee | SPICE | WHDL | Verlog Lavout |INF | Othes |

PPCE Footpinl
Combirad propery sifng:
|{PCB Foolpent}

I™ Run ECO toLayout !

& Uses Propesties gie in nches
™ Usex Propesties aie in milemelect

Nt il

o ATAMWADL MNL Biowae, |

N&u trén man hinh khong thong bio 13i c6 thé yén tam chay Layout, con néu bdo

151 thi phii quay trd vé& so d6 nguyén 1y d€ sita lai theo thong béo.
% Ti€p theo chon <Start> <All Programs> <Orcad Family Release 9.2>

<Layout> hodc vao biéu tugng i T cira s6 man hinh lam viéc chon <File>

<New>. Hop thoai <Load Template File> xudt hién, 6 khung File name giit
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nguyén gid tri mic dinh DEFAULT(trong duong din C:\Program
Files\Orcad\Layout\Data\) r6i chon <Open> d€ tiép tuc.

oad Template File 4 i pta ST 2=
Lookin: [y Data ] ~®mcrmE-
§ |m] DEFALLT.TCH  w]B.TRL A]DM_CP144.TPL W] DMBBSYNS, TPL
=] 1BET_ANY.TCH  s]BC.TRL AJ0M_CPI6O.TPL  m]DMBBSYST.TRL
W]ZBET_SMT.TCH  m]C.TRL #]OM_CP200.TPL ] DMBBSYSY.TRL
W] ZBET_THR.TCH ] CadStar.tch WOM_LPIZE.TPL &]DMBBXVNS. TPL
3] 386L18.TCH m]CCTRL MJDM_IPI36TPL W] DMBBXVST.TPL
S)ET_ANY.TCH  W]CERAMIC.TCH  M]DM_LPL4ATRL  a]DMEEXVSY.TRL
] AH.TRL =]0.TRL w]DM_LPI6O.TPL  W]EC3UXI00.TPL
] AC, TPL m]oc. TR lmJom_1P200. TP w]ECIUKIE0.TRL
] A TPL @]DEFALLT.TCH  |m|OMSBIVNS.TPL  aECIUX220.TRL
] Ayl TPL mJOM_CPIZO.TRL  AOMBEIVST.TPL ] ECHUXZB0.TRL
] AVC.TPL W]OM_CP136.TPL  w]DMBBIVSY.TPL & EC3UXI40.TRL
L1 Ll
.
§ Flesoliwe:  [Towointe (i tch) | Corcel |

Hop thoai <Load Netlist Source> xudt hién, chon tip tin d€ thuc hién Ia
VIDU.MNL rdi chon <Open>

Load Netlist Source Y "sg'*r-—r 2
z] emsE
G Flesitype  [Netist o) 3] Cancel

Trén man hinh xuat hién hdp thoai <Save File As> & khung File name dit tén 1a

VIDU sau d6 chon <Save>
21x]

Savein‘l'_ﬂlam > - @ kB

o [ R oo ]

Save as type: |Board (*.max) =] Cancel

% Hop thoai <Link Footprint to Component> xuit hién thong bdo AutoECO
khong tim thdy dang chan linh kién Ul tit LM7812C/T0220_0
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‘?_f.:. :: 5 1'

AutoECO cannot find a footprint for component U1
from part name LM7812C{T0220_0.

Please choose one of the oplions below:

| Link existing footprint to component ... I

Create or modify footprint library ... |

Defer remaining edits until completion ... I

0K | Help J Cancell

Nhip vao niit <Link existing footprint to component ..> dé€ chon dang chdn cho
IC 8n 4p nhu hinh:

TOSRAROTIA !
102
102544

TO5TAA

(== !
T

TOZ61AA/S0T223 -
TO26284

TO26444 =l

% Hop thoai <Link Footprint to Component> ti€p tuc xudt hién thong bdo
AutoECO khéng tim thay dang chén linh kién D1 tir BR805D_0

Link Footprint to Component - L X

AutoECO cannot find a footprint for component D1
from part name BR805D_0.

Please choose one of the options below:

[

Link existing footprint to component ... J

Create or modify footprint library ... I

Defer remaining edits until completion ... I

ok | Help | Cancel |

Nhap vao nit <Link existing footprint to component ..> dé chon chan cho cau
diode nhu hinh:
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Footprint for BRBDSD

Tuong tu chon ki€u chédn cho tu dién va cng nSi (né€u cb)

Main hinh 1am viéc xuit hién véi cdc linh kién nhu hinh:

% Hay lam 4n day trudc khi sip x&p linh kién bing cich chon bifu tugng ¥

Reconnect Mode trén thanh cOng cu.
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% P& di chuyén linh kién nhap chudt vio biéu tugng [® Component Tool rdi ré
ctiudt kéo d&n vi tri thich hgp rdi bubng. Sau khi sip x€p ta c6 cdc linh kién dugc

b tri nhu sau:

% Viao bi€u tugng ] Obstacle Tool trén thanh cong cu dé vé khung cho mach.
Nhap phadi chuét chon <New>, nhiap phdi chuot 1dn nita chon <Properties ..> gip
hop thoai:
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Edit Dbstacle 3 e T x|
Obstacle Name m
Obstacle Type
|Board outline =]

Graup Height Width Isﬂ—-———

Obstacle T
Global Layer -
'Cll]lpef Pn“'- Fll.ll:i r—— e P e o v e e e e ot A PR e sttt
Clearance ; Zordet |
Note: Use Pin Tool command ‘Toggle Copper Pour Seed’
1o set copper pour seedpoints

T isobate ail macks M sieed anby from designated obiject
¥ 4

Net Attachment [** for none): = |

™ Da Mol Fill Beyvond Obstacle Edge

iiatch Pattern., i Comp Attachment.. I

Help | Cancel |

Chon nhu hinh, nhdn <OK> sau d6 duy chuyén con trd 18n gbc trdi trén cung cla
mach nhap phai gitt va kéo dai xudng gbc dbi dién ta s&€ c6 mot dudng khung mau
ving khoanh viing cdc linh kién, d€ k&t thic 1énh nay nhap phdi chudt va chon
<End Commmand>. Cudi ciing ¢6 dudc nhu sau:

. E

% Tiép theo vao biéu tugng <View Spreadsheet> chon <Layers>. Hop thoai

<Layers> xuit hién:
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-
Layer Layer Layer Layer Mirror
Name Hotkey kN Type Layer
TOP TOP Routing BOTTOM
BOTTOM BOT Rauting TOP
GND GND Planc None)
POWER 4 PWR Plane None)
NNERT iN1 Rouling None)
|_INNER2 INZ Rouling None)
[ INNER3 N3 Unused None|
| INNER4 INd Unused None]
| _INNERS INS Unused Nane] -
| INNERG Ctrl + ING Unused None]
|_INNER Ctel + IN7 Unused None)
|_INNER: Cirl + I Unused [None)
|_INNER! Curl + [ Unused [None
|_INNER Cirl + 4 n Unused [None|
_INNER1 Cirl + n Unuged [None]
INNER1 Cirl + 1 Unuged [None]
SMTOP Ctrl + SMT Doc SMBO
SMBOT Ctal + SMB Doc SMTOF
SPTOP Cul + SPT Doc SPBOT -l

Tai c6t <Layer Type> néu I6p ndo mudn chon vé thi chon 16p d6 xong nhip phai
chudt chon <Properties> va chon <Routing Layer> con ngugc lai khong vé& thi

chon <Unused Routing>.

alllx
Layer Layer Layer Layer Mirror
Name Hotkey NickName Type Layer
TO0P TOP Unused BOTTOM
BOTTOM B80T Routing TOP
|_GND GND Unused None)
| POWER [ PWR Unused None]
INNER 5 N Unused None)
INNER. N Unused [None|
INNER! N Unused [None|
INNERA N4 Unused None|
[ INNER N Unused None] -
|_INNER Ctrl + IN Unused None|
[ INNER Cirl + IN Unused [None]
NNER! Ctrl + N Unused [None)
| INNER Cirl + N3 Unused None)
INNER10 Cirl + 4 1 Unused None|
INNER11 Ctrl + 1 Unused None]
INNER12 Ctrl + 1 Unused None)
SMTOP Ctrl + SMT Unused SMBOT
SMBOT Ctrl + SMB Unused SMTOP
SPTOP Cul +9 SPT Unused SPBOT .

% Ti€p theo vio bi€u tugng <View Spreadsheet> chon <Nets>. Hop thoai

<Nets> xuit hién:

: =Ioix|
Net Width Routing Reconn

Name Color Min Con Max Enabled | Share | Weight Rule
GND 12 | VYes | Yes | 0 d
NO01177 12 Yes Yes 50 Std
NO1211 12 Yes Yes 50 Std
ND1245 12 Yes Yes 50 Std
N01278 12 Yes Yes 50 Std

Chon toan bg cot thit 3, nhap phéi chudt chon <Properties ..> cita s6 <Edit Net>

hi€n ra nhu sau:
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x|
5 Nets
=t Aiributles B .
ing Enabled I Sig Eoabiled I~ HiGht

v Enabled [t

: Enabled ’ Faim

Min Width iau Conn Width |3|1 Max Width |3n

Net Lavers.. | Net Heoonn.. J
Width By Layer... | Net Spacing... |
Help_z Cam:eu

Chon nhu hinh, nhin <OK>

% D& chay mach in vao <Auto> <Auto Route> <Board>.

T
{\IR) All sweeps completed (or disabled)

oK
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Nhiap <OK>
% Diing cdc bi€u tugng Z| 3| 3|2 tren thanh cong cu d€ hoan chinh cdc dudng

mach

G Biy gid vao biéu tugng Jj Text Tool trén thanh cong cu nhdp phai chudt chon
<New> hdp thoai <Text Edit> xuat hién ta 1an lugt nhip vao nhu sau:
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X
Text 81

~Type of Text

| Text String IMACH NGUON AP . !

I E

i @« Free " Custom Properties [

| © Reference Designator " Package Name i

‘ ¢* Component Value ¢ Footprint Name i
Text location [*.*]

Line Width ]10, Text Height ]75.
Rotation ][| Char Rot lu
Radius ]u_ Char Aspect  [1p0

I~ Mirrored
Layer:
| ToP K
Comp Attachment.. I
[Tox ] Help | Cancel |

Né&u mubn thay ddi kich c8 clia chit thi chon <Line Width> va <Text Height>.
Xong chon <OK>.

Sau cling luu lai k€t qua, nhap chudt vao biéu tugng =) Save trén thanh cong cu.
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BAI THUC HANH 2

MACH NGUON ON AP DUNG OP — AMP.

= cCc4
ol [~ capne
A1 VR2 3
R VR L3
24
L u1
—4 LM741
C1 -~ =
CaP VR1
VR R4
D3 R
J1 A\ DIODE [} j : : | L
cs3 ==CAP NP RS
3 4P NP R B
D2 R3 AP NP D4
o1 DIODH G R pbioodg
CON3 BRIDGE
c2
b —L_CarP e
’-‘ ) 5
Rz ! )
R uz
LM741
- |an

= Budc 1: V& so dd nguyén ly
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% Chon <Start> <All Programs> <Orcad Family Release 9.2> <Capture> hoic
Fad
vao biéu tugng 4= Trén man hinh xudt hién biéu tugng Orcad ciia hang, sau d6

2 1 A ~ . A
clta s6 1am viéc clda Orcad Capture xudt hién.

........

orcad

a Cadence product family

---------

Capture CIS
Coowight @ 1385-2000 Cadence Desion Systems, Inc.

T¥ cita s6 man hinh 1am viéc chon <File> <New> <Project..> dé tao bin vé mdi.
Hop thoai <New Project> xudt hién, tai khung <Name> nhdp tén
<NGUONTHAYDOI> tai khung <Location> chon dudng dan cho thu myc ma tén

mach giti vao va ddnh ddu vao muc <Schematic>. Sau d6 nhap chudt chon <OK>.

% P& 14y linh kién cho so dd nguyén ly, nhap chudt vao biéu tugng <Place Part>

trén thanh cdng cu.

— Vao <Discrete> chon ciu diode <BR805D> rdi di chuyén con trd ra man hinh lam
viéc va nhap chudt tai nhitng vi tri khdc nhau d€ chon vi tr, s6 lugng linh kién.

— Vio <Discrete> chon tu dién, diode, diode zener, dién trd, bi€n trd.. roi di
chuyén con trd ra man hinh lam viéc va nhip chudt tai nhitng vi tri khdc nhau dé
chon vi tri, s& lugng linh kién.

- Vao <OpAmp> chon IC <LM741> rdi di chuyén con tré ra man hinh lam viéc va
nhap chudt tai nhitng vi tri khdc nhau dé chon vi tri, s6 lugng linh kién:

— Vao <Connector> chon ddu ndi cho cdng vao <CON2> 1di di chuyén con trd ra
man hinh 1am viéc va nhdp chudt tai nhitng vi tri khdc nhau d€ chon vi tri, s8
lugng linh kié€n.

% Sau khi sip x&p linh kién xong ti€n hanh ndi day, nhdp vao bi€u twgng <Place

Wire> trén thanh cong cu dé€ k&t ndi hoan chinh so dd mach.
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© Budc k€ ti€p la dat gid tri cho linh kién bing cdch nhip dip chudt vio gid tri
linh kién. Ngodi ra ciing ¢6 thé di chuyén vi tri tén, gid tri linh kién biing cdch nhap
chon tén hay gid tri roi ré& chudt kéo dé€n vi tri can dat.

% Sau khi vé& xong mach dién nguyén 1y phdi luu lai bing cdch nhdp chudt vao

bi€u twgng <Save Document> trén thanh cong cu.
= Budc 2: V€ mach in
_ =l8lx I

% Thu nhé sd d6 mach nguyén Iy bing cdch nhap chudt vio niit [Restore Down] & g6
phéi phia trén man hinh, chon Page trong s dd mach mudn chuyén sang mach in.

TR Em vew PER MY ATeDes OpioN Weoe e

Sau d6 nhdp vao bi€u tugng <Create Netlist> trén thanh cong cu dé tao tap tin ¢6

u? || Ve | ==

i [Create hetlist |

Ficheae s e i

phan md rong la * . MNL.

i
Hin

Hop thoai <Create Netlist> xuat hién
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Create hethst A R x|
EDIF 200 | PSpica | SPICE | VHDL | Verdog| Layout| INF | Othe |
- Pest Yoy ————————————— ~PCB Footprint - ey
| Combined propery sting | Combined popery sting: !
[aoer | [PC8 Foopent? i
b LI L
A T A TR e e g L
I~ Alow ronEDIF charactess I Dutput net propertios |
T~ Output pin names [instead o pi ) ro .
I™ 0o ot crasts “slenal” ibxay declaaion T Oolerd g semmale

™ Output Designatar constructs

NetistFie: [ View Output

[P\ TAMNGUORTHAYDOLEON Browse.. |

Chon <Layout> xong chon <OK>

N&u trén man hinh khéng thdng bdo 13i ¢6 thé yén tim chay Layout, cdn néu bdo

16i thi phai trd v& sd dd nguyén Iy d€ sita lai theo thdng bdo.

% Ti€p theo chon <Start> <All Programs> <Orcad Family Release 9.2>

<Layout> hodc vao bi€u tugng 'k Tir cta s man hinh 1am viéc chon <File>
<New> hop thoai <Load Template File> xuit hién, 3 khung File name gilf nguyén
gid tri mic dinh DEFAULT. Nh4p chudt vao niit <Open> d€ ti€p tuc.

L A a21x|
Look i | .3 Data r Bl

i ] DEFALLI.TICH  m]B.TRL WIOM_CPI44.TPL  [WDMBBSVNS,TRL
:} 1BET_ANY.TCH  m]BC.TRL :]DH_CPIEO.IPI_ ]| DMBBSYST. TPL
m2BET_SMPLTCH m]C.TRL =|OM_CP200.TFL  [W]OMBESYSY. TRL
WIZBET_THR.TCH  m]CadStar.tch m]OM_LP128.TRL DMBEIVIS. TRL

] 386L1B.TCH TR oM LP136. TR DMBEAVST. TRL
W] 3BET_ANY.TCH ;}csamc.m« ,u_-]m_wm.m DMBEXVSY. TPL

-] A, TRL ] D.TRL =] DM_LP160.TPL P]zcmmn‘m

:]mc.m moc. TR -]oM_LP200.TPL W ECIUXIE0, TRL

_-Jn\r.TPL :]DEMT.TCH -ﬂmm.m ECIUXZ20 TPL

] AVLLTRL W|OM_CPIZB.TRL W] DMBBIVST.TRL ECIUX2B0. TP

W) AVC.TRL MDM_CPI36.THL ] DMBBIVSY.TRL ECILX340.TPL

K |

Flerome  [EZIN o |
B Fie: of tpe: [T emplate [* 1ok rch) =] Cancel

3

Hop thoai <Load Netlist Source> xuat hién, chon tap tin <NGUONTHAYDOILMNL>

xong chon <Open>
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JmnL =l
=

Dipen i
Cancel L

Filos of iype: et [ i)

Trén man hinh xudt hién hop thoai <Save File As>, & khung File name ching ta

dit tén 14 <NGUONTHAYDOI> sau d6 nhap chudt vao niit <Save>.

|m] BACKUP1.MAX

] NGUONTHAYDOT, MAX

File name: NGUONTHAYDO| Save

Save as type: |Board[".mao<] ,.,'_I __;c‘i_]

% Hop thoai <Link Footprint to Component> xuit hién thong bio AutoECO
khong tim thdy dang chin linh kién VR2 tit RESISTOR_VAR

AutoECO cannot find a footprint for component VR2
from part name RESISTOR_VAR.

Please choose one of the options below:

Link existing footprint to component ... I

Create or modify footprint library ... I

Defer remaining edits until completion ... I

1.4 | Help | Cancell

Nhap vao niit <Link existing footprint to component ..> d€ chon chin cho bién

tré nhu hinh:
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Foolprint for RESISTOR VAR 51
r Libianes

|
Wi
h

W EIN 1001
216246 4 Rem

[VRES1 -
VRES10
VRES11

VRES12
WAES13

VRES18 Ok Heb | Cancal ,
VRES2 xl

% Hop thoai <Link Footprint to Component> xuit hién thong bio AutoECO
khong tim thdy dang chan linh kién J1 tir CON3

Link Footprint to Component o IS i ‘_ Xl

AutoECO cannot find a footprint for component J1
from part name CON3.

Please choose one of the options below:

Link existing footprint 1o component ... I
Create or modify footprint library ... I

Defer remaining edits until completion ... I
ok | Help | Cancel |

Nhap vao nit <Link existing footprint to component ....>. Chon gidng nhu hinh:

[P TM L 30073
SIP/SML 475/8
SIP/SMAL525/9
SIP/SMAL 57510

SIP/SM/L 675712

SIP/SM_DILA 47516
SIP/SM_DILAL 52518
SIP/SM_DILA 575720
SIP/SM_DILAL E75/24
SIPSTMIL 20072

SIP/TMAL 400/4
SIP/TML 500/5 =]

% Hop thoai <Link Footprint to Component> xudt hién AutoECO khéng tim thay

dang chin cia VRI.
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Link Footprint to Component &8 2 L ; x|

AutoECO cannot find a footprint for component VR1

from part name
RESISTOR_VAR_O.

Please choose one of the options below:

Link existing footprint to component ... |

Create or modify footprint library ... I

Defer remaining edits until completion ...

OK l Help I Canl:ell

Nhip vao nit <Link existing footprint to component ....>. Chon gidng nhu hinh

trang bén:

Footprint for RESISTOR_VAR 0

% Hop thoai <Link Footprint to Component> xuit hién AutoECO khong tim thdy

dang chdn cda D1.

Link Footprint to Component,

i x|

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

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 |

Nhép vao niit <Link existing footprint to component ....>. Chon giéng nhu hinh:
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Footprint for BRIDGE O

& Hop thoai <Link Footprint to Component> xuét hién AutoECO khﬁng tim thdy
dang chan cia C4.

AutoECO cannot find a footprint for component C4
from part name CAP_NP. '

Please choose one.nl the options below:

[ Link existing footprint to component ...

Create or modify footprint library ... |

Defer remaining edits until completion ... I

0K I Help | Cancell

Nhap vao niit <Link existing footprint to component .....>. Chon giéng nhu hinh:

oo PIRPWEREE

< [TM_DIDDE —I
TM_DISC i
TH_RAD ‘.J

o
TRAINING = ""“‘""I{

% Hop thoai <Link Footprint to Component> xuét hién AutoECO khong tim thdy
dang chin cda C1.
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AutoECO cannot find a footprint for component C1
from part name CAP.

Please choose one of the options below:

Link existing footprint to component ...

Create or modify footprint library ... |

Defer remaining edits until completion ... |

oK I Help J Cancel |

Nhip vao nit <Link existing footprint to component .....>. Chon gidng nhu hinh:

Footprint for CAP

Libravies

TM_DIODE
TM_DISC

0 — B
TRAINING i

Footprnts
LA 2005 100/ 07

% Hop thoai <Link Footprint to Component> xuit hién AutoECO khdng tim thdy

dang chin cia Ul.

AutoECO cannot find a footprint for component U1
from part name LM741.

Please choose one of the options below:

I Link existing footprint to component ... I

Create or modify footprint library ... |

Defer remaining edits until completion ... |

OK | Help I Cancel I

Nh4p vao nit <Link existing footprint to component .....>. Chon giéng nhu hinh:
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Footprint far LMT41

[0 F 7 00/88 Z0,0 4

DIP 100/48./W BO0/L2 425 ‘I
DIP 100/48/ 6002 450

DIP 100/48AW 6002 475

DIP 10048/ 6002 500
DIF.100/6/w 300/ 375
DIP 100/64//. 9003 225
DIP 100/54/W 3003 250
DI P 100/ AW 00 400

DIP 100/8A, 300/ 425

DIP. 1 00/8Aw 3001 450 J
DIP 100/8AW 300/ 475
DIP.100/8/W: 300500 =l

& Hop thoai <Link Footprint to Component> xuit hién AutoECO khdng tim thdy
dang chin ctia R4.

Link Footprint ta Component % e : _' x|

AutoECO cannot find a footprint for component R4
from part name R.

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 |

Nhap vao nit <Link existing footprint to component .....>. Chon gidng nhu hinh:

% Hop thoai <Link Footprint to Component> xuit hién AutoECO khong tim thdy
dang chin cia D2.

101



PHAN 8: SU LIEN THONG GIUA Ki HIEU LINH KIEN CUA CAPTURE VA LAYOUT

Link Footprint to Component = (505 ok ll

AutoECO cannot find a footprint for component D2
from part name DIODE_1.

Please choose one of the options below:

Link existing footprint to component ... I

Create or modify footprint library ... I

Defer remaining edits until completion ... |

0K | Help | Cancell

Nhap vao niit <Link existing footprint to component .....>. Chon giéng nhu hinh:

Footprint for DIODE_1

% Hop thoai <Link Footprint to Component> xuit hién AutoECO khdng tim thdy
dang chin cia D4.

Link Footprint to Component’:{ i I X

AutoECO cannot find a footprint for component D4
from part name DIODE_2.

Please choose one of the options below:

Link existing footprint to component ... I

Create or modify footprint library ... I

Defer remaining edits until completion ... I

ok | Help | Cancel |

Nhap vao nit <Link existing footprint to component .....>. Chon giéng nhu hinh:
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Foatprint for DIODE_2

Duoy 450+ 100,034
DAX/ 450+ 125/ 042 i
DAx/ 450%.150/.040

% Hop thoai <Link Footprint to Component> xuét hién AutoECO khong tim thay

dang chén cia D3. .

Link Footprint to Component

AutoECO cannot find a footprint for component D3
from part name DIODE_0.

Please choose one of the options below:

Link existing footprint to component ... I

Create or modify footprint library ... [

Defer remaining edits until completion ... I

oK | Help | Cancel |

Nhép vao nidt <Link existing footprint to component .....>. Chon giéng nhu hinh:

Footprint for DIODE 0

i Libranes

| fiM_oisc
| |TM_RAD
10

DA/ 4504 125/.042 |
| | DA 450¢ 150/ 040 |

% Hop thoai <Link Footprint to Component> xut hién AutoECO khong tim thay
dang chéan cua J2.
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Link Footprint to Component 7 et x|

AutoECO cannot find a footprint for component J2
from part name CON2.

Please choose one of the options below:

Link existing footprint to component ... I

Create or modify footprint library ... I

Defer remaining edits until completion ...

ok | Help | Cancel |

Nhap vao niit <Link existing footprint to component .....>. Chon gidng nhu hinh:

Footprint for CONZ

SIP/SM/L475/8
SIP/SM/L525/3
SIP/SM/LS7SA10
SIP/SM/L 7512
SIP/SM_DIL/L 47516
SIP/SM_DILA525/18
SIP/SM_DIL/L575/20
SIP/SM DILAETS/24
Sip/ 2002 |
SIP/TM/L.300/3

SIP/TM/L 40074

SIP/TMAL500/5

L

Man hinh lam viéc xuat hién vdi cdc linh kién nhu hinh dudi day:
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% Budc tiép theo ti€n hanh sip x&p linh kién trudc khi chay mach in, hiy lam &n
day truée khi sip x&p linh kién bing cich nhip chudt vao bi€u tugng =l
Reconnect Mode trén thanh cong cu.
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% P& di chuyén linh kién nhdp chudt vao biéu tugng [ Component Tool rdi ré
chudt kéo dén vi tri thich hgp réi budng. Sau khi sdp x€p ta ¢6 céc linh kién dugc
bo tri nhu sau: )
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% Budc ti€p ch(jn 16p mach in vio <View Spreadsheet> <Layers> hop thoai

<Layers> xudt hién, chon nhu hinh

[ S e alnix
Tayer Tayer Tayer Tover Wirrer
Mame Hatkey HickWame T _Layer
TOP TOP ed BOTTOM
BOTTOM BOT Routing ToP
GND GND Unused [None|
POWER PWH Unused INene]
INNER] N1 Unysed None]
ANNERZ 17 Unysed [Nent)
INNERI N3 Unused [None]
INNERA [T Unused —[None].
INNEFS NS Unuaed [None]
INNERE INE Unused [Mone]
INNERT Cul INT Unused [Noe]
INNERS Cul INB Unused _[Msne]
INNERS Tl INE Unused {Hone]
INNERTD Cul no Unused [Mone]
INNERTY [« m Unused [Nene]
INNERIZ Cirl nz Unused "[Nene]
SHTOP Col SMT Unused SMBOT
SMAOT [ SMB [ Unused SMTOP
SPTOP [<1] SPT Unused SPBOT o

% Chon kich ¢& ciia dudng mach bing cdch vao <View Spreadsheet> <Nets> hop

thoai <Nets> xuat hién chon nhu hinh

i algix
Foutlng Feconn |
Min Con Max Ensbled | Share Ruile
20 Yes Yes 50 Sd
20 Yes Yes 50 Sud
20 Yee Yes 50 Sid
20 Yes Yes 50 Sid
20 Yes Yes 50 s
20 Yes Yes [ 1] Swd
20 Yes Yes 50 Sud
20 Yes Yer 50 Sud
20 Yes Yes 50 Std
20 Yes Yes 50 Sl
20 Yes ‘fes 50 Sud
20 Yes Yes 50 Sid
20 Yes Yes 50 Sid
20 Yes Yes 50 Sid
20 Yes Yes 50 Std
20 Yes Yes 50 il
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Sau mot thdi gian chd doi cta s§ Layout xuat hién véi thong béo:

@ &ll sweeps completed (or disabled)

Nhap <OK> d¢€ tiép tuc

% Ding cdc biéu tugng ZH 32 trén thanh cong cu d€ hoan chinh cdc dudng
mach

% Vao bidu tugng (2] Obstacle Tool trén thanh cdng cu dé€ vé& khung cho mach

% PE dit tén cho mach nhdp chudt vao bi€u wigng T Text Tool trén thanh cong

cu va lan lugt nhap tén cho ban v& xong chon <OK>.
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Sau cung lvu lai k&t qua, nhap chudt vao biéu tugng B save trén thanh cong cu.
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BAI THUC HANH 3
HIEN THI LED 7 POAN

vee VGG Q
us
o o R1 -

*—22- PO.ADO S P2.0/A8 [23
X—37 PO.V/AD1 5 P2.1/A9 23
X—35 PO.2IAD2  P2.2/AN0 5y
¥—5 PO.IAD3  P2.3/A11 2
¥—51 PO.4/AD4 P2 4/A12
X~ PO.S/ADS  P2.5/A13 77 5
X—35| PO.G/ADE  P2.6/A14 58 7
x_

z
VCC
<<
o=

MQ

2LL

PO.7/ADT  P2.7/A15

§| EIXHEBR
>

DD xm,

P1.O PILORXD =
P1.1 P3.1DD X G
P1.2 P3.2/NT0 55— |

—

ro
3
m

P1.3 P3.AINTI 5
P14 P3.4/T0
P1.5 P3.STL
P16 P3.6/'WH
P17 P3.7/RD

u2
T4LS244

XXXXX

78 [XTALY  ALE/BROG
XTAL2 PSEN

X—%* EAIVPP

X—=— RST

[m]
&

" i ATgB‘C51
o 1

53

— G1 —_ C2
CAP NP CAP NP

2 Budc 1: V& so dd nguyén 1y

Chon <Start> <All Programs> <Orcad Family Release 9.2> <Capture> hoic vao

Ir i

bi€u tugng S#E. Trén man hinh xud't hién biéu twgng Orcad cla hing, sau d6 clta

"y

a

s0 lam viéc ciia Orcad Capture xuit hién.
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orcad

aCadence product famlly -

Capture CIS

Copwicht 1955 2000 Cadence Desian Systems, Inc.

Chon nhu hinh

% Orcad Capture -

| File View Edit Options Window Help

proec...
. Open > Design
Library
P Lbrary
save S VDL File
Save As...

Text File

Ti€p theo nhdp phdi chudt va chon <New Part> (Iwu § dudng din d€ d€ tim)

£¥|Orcad Capture - [LIBRARY2) ;
[T} Fle Design Edt View Tools Accessories Reports Options Window Help

olslal 8] ¢ l5l@| ol T " =]

3 Fle ih.. Hmard'y]
=10 Design Resources

5 o Sy
"B Ly Cache
E outputs s
Library Properties
3 Referenced Projects Save '

Part manager

Ctta s6 <New Part Properties> xuit hién, 3 khung <Name> nhip tén linh kién
(VD: led7doan) sau d6 chon <OK> dé€ ch4p nhan.
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* Vao bi€u twgng <Place Rectangle> d€ vé khung bén ngoai.
* Vao biéu tugng <Place Line> dé€ tao ra cac thanh trén led 7 doan.

Pé cho cic thanh led 7 doan c6 nét 16n ta chon cac thanh tuong ng, khi chon thanh
nao thi thanh dé s& chuyén sang mau hdng. Nhip phai chudt va chon <Edit
Properties> trong menu md&i xudt hién, § ddy ta s& chon nét tuong \ng trong cita

sG <Edit Graphic>.

* Vao bi€u tugng <Place Pin> dé€ gin chin 1én linh kién: dit tén trong khung

<Name> va s8 chin trong khung <Number>.

Luu ¥: P&i v4i led 7 doan thi tén va s& chian nhu sau:

Name Number
A 7
B 6
C 4
D 2
E 1
F 9 i
G 10
Dp 5
Vee (Gnd) 3
Vee(Gnd) 8

Budc k€ ti€p déng cita s8 biing cdch nhip vao nit <Close> va gip thong bio:
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%]

‘:g.) Save changes to Part led7doan?

Yes No Cancel I

Chon <Yes>.

Ti cita 6 man hinh lam viéc chon <File> <New> <Project..> d€ tao ban vé mdi.
Hop thoai <New Project> xuat hién, tai khung <Name> nhip tén <GML7D>, tai
khung <Location> chon dudng din cho thv muc ma tén mach giti vao va ddnh ddu

vao muc <Schematic>. Sau d6 nhip chu6t chon <OK>.

% DE 14y linh kién cho sd d5 nguyén 1y, nhdp chuat vao biéu tugng <Place Part>

trén thanh cong cu.

Vao <MicroController> chon IC <AT89C51> rdi di chuyén con trd ra man hinh lam

viéc va nhdp chudt tai nhitng vi tri khac nhau d€ chon vi tri, s& lugng linh kién.

~ Vao <Busdrivertransceiver> chon IC <741s244> rdi di chuyén con trd ra man
hinh lam viéc va nhdp chudt tai nhitng vi tri khac nhau d€ chon vi tri, s& lugng
linh kién.

— Vao <Discrete> chon thach anh <ZTA>, dién trd, tu dién rdi di chuyén con trd ra
man hinh lam viéc va nhdp chudt tai nhitng vi tri khdc nhau d€ chon vi tri, s6
lugng linh kién.

- Vao <Add Library> chon <led 7 doan> rdi di chuyén con trd ra man hinh lam

viéc va nhdp chudt tai nhitng vi tri khac nhau dé chon vi tri, s6 lugng linh kién.

- Vao <Place Power>,<Place Ground> chon dudng ngudn va dudng masse rdi di
chuyén con trd ra man hinh lam viéc va nhap chudt tai nhitng vi tri khac nhau dé

chon vi tri, s& lugng.

113



PHAN 8: SU LIEN THONG GIUA Ki HIEU LINH KIEN CUA CAPTURE VA LAYOUT

% K¢ tiép ti€n hanh sip x&p lai c4c linh kién dé dé dang cho viéc két n6i day, véi
nhitng chan khong st dung phai ddnh d&u gach chéo (n€u khong Orcad s€ bdo 161),
dé danh ddu chéo nhdp chudt vao bi€u tugng BX Place no connect sau dé di
- chuyén dén bt ¢t chd nao ma mudn khai bdo va nhdp chuét. Cd thé& cho d&n khi
mach hoan chinh.

% Sau khi v& xong mach dién nguyén ly phdi luu lai bing cdch nhdp chudt vao

biéu tugng <Save Document> trén thanh cdng cu.

= Budc 2: V€ mach in

% Thu nhd sd d6 mach nguyén 1y bing cdch nhap chudt vao niit [Restore Down| & gbc
guy g P 2

phai phia trén man hinh, chon Page trong sd 46 mach mudn chuyén sang mach in.

Fe IR Ve Pun Meco Accmscrs

ojs|a) 8 |ejm) i

Sau d6 nhap vao bifu tugng <Create Netlist> trén thanh cong cu d€ tao tdp tin ¢6

phin md rong 1a * MNL.

Hop thoai <Create Netlist> xudt hién
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Create Netlist ok x|
EDIF 200 | PSpice | SPICE | VHDL | Verlog] Layous | INF | Other |
PantVake - P08 Footprint——~————————
| Combined propery sting |/ Combined property sting:
i [tvahue} - | [tPCe Footprnt)
- Dptions—— - - -
| I ABow RorEDIF characters ™ Oulput et propesties
| T~ Dutput pin names (nstoad of pin numbers) ™ Output part properties
. I~ Do not create 'sdemal” lbrary declaration ™ Oupus i progedtiss
| I Dutput Designator constiucts ) ;
Netiet File: I~ View Oulput
[pATAM\GMLTD EDN o Browse... I

rT]win}

Nhép chudt vao <Layout> xong chon <OK>.

Trén man hinh xuit hién hdp thoai OrCAD Capture vdi thdng bdo:

Orcad Capture oL S x|

i‘ ! ! Design D:\tam\GML7D.dsn will be saved prior to netlisting.

| oK I Cancel |

N&u trén man hinh khong théng bdo 13i ta c6 thé yén tim d€ chay Layout, cdn néu

bao 15i thi phai trd vé so d6 nguyén 1y d€ slta lai nhu theo thong béo.

% Ti€p theo chon <Start> <All Programs> <Orcad Family Release 9.2>

P —

£ | |

<Layout> hoic vao bi€u tugng L&l Tt clta s§ man hinh lam viéc chon <File>
<New> hdp thoai <Load Template File> xuit hién, & khung <File name> gitt
nguyén gi4 tri mic dinh DEFAULT. Nh4p chudt vao niit <Open> dé ti&p tuc.
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Load Template File

Lookin: [ Dats s -@d@

] DEFALLT.TCH  sB.TRL #]DM_CP144.TPL ] DMBBSWNS.TPL
] IBET_ANY.TCH  a]BC.TRL w]OM_CPIE0.TPL W] DMBBSYST.TPL
(W] 2BET_SMT.TCH  a]C.TRL |W]DM_CP200.TPL ] DMEBSVSY.TPL
(W] 2BET_THR.TCH ] CadsStar.tch W]OM_LP126.TPL ] DMBBXVINS.TPL
] 386L18. TCH A CCTRL [W]OM_LP136.TRL ] DMBBXVST,TPL
(W]IBET_ANY.TCH  '@]CERAMIC.TCH  |W]DM_LP144.TRL =] DMBBNVSY,TRL
e AH.TPL w]0.TPL =JDM_LPI60.TPL ] ECILKI00.TRL
W] AHC. TPL w]DC.TPL |W]DOM_LP200.TPL  W]EC3UX160.TPL
+ JISLALY SJCEFALT.ICH  |m]OMBBIVNS.TPL  w]EC3L0220. TPL
] AV TRL =W]OM_CPIZB.TPL  |m]DMEB3VST.TPL  w]ECHX280.TPL
] AVC, TPL WIOM_CP136.TPL  [M]OMBB3VSY.TPL ] ECHIX340.TPL

1] ] i
B Flesciope  [TempeCwiien 3] G |

Hop thoai <Load Netlist Source> xuit hién, chon tip tin <GML7D.MNL> xong
chon <Open>

i 2x
& & cf B@-
N@Jommmt.m
Fie namme: [eML7D = [oeen |
Files of type: | Netist {.mnl) =l Cancel |

Trén man hinh xudt hién hdp thoai <Save File As> § khung <File name> chiing ta
dat tén 1a <GML7D> sau d6 nhdp chudt vao mit <Save>.

% Hop thoai <Link Footprint to Component> xuit hién thdng bdo AutoECO
khong tim thdy chén linh kién U1, nhdp chudt vao niit <Link existing footprint to

component ..>,
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Link Footprint to Component i 2 il

AutoECO cannot find a footprint for component U1
from part name AT89C51_0.

Please choose one of the options below:

j Link existing footprint to component ... I
Create or modify footprint library ... I
Defer remaining edits until completion ... I

oK | Help | Cancel |

Chon nhu hinh

Footprint for ATBSCS51_0

(5P 100/40A% G002 (2t

DIP.100/32/w 600/L1.625 <]k

DIP.100/32// 600/L1,650
DIP.100/32A4 001 B75
DIP.100/32A 600/L1.700
DIP.100/36/ 600/L1.825
DIP.100/36/w 600/L1.850
DIP.100/36/w 900/L1 800
DIP 10040 B00/L2 025

DIP.100/40/W.500/.2 050 ]
DIP.100/40/W 500/L2 075

DIP.100/40A 5002 100 |
DIP.100/48M\/ 600/L2 425 =l

% Hop thoai <Link Footprint to Component> xuit hién thong bio AutoECO
khong tim thdy chan linh kién U3, nhdp chudt vao nit <Link existing footprint to

component ..>.

Link Footprint to Component * 4 x|

AutoECO i:annut find a footprint for component U3
from part name LED7DOAN.

Please choose one of the options below:

Link existing footprint to component ... J

Create or modify footprint library ...

Defer remaining edits until completion ... I

0K ] Help I Cancell

Chon nhu hinh
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Footprint for LEDTDOAN

% Hop thoai <Link Footprint to Component> xudt hién thong bdo AutoECO
khong tim thay chan linh ki¢n U2, nhap chudt vao mit <Link existing footprint to

component ..>.

Link Footprint to Component | .-'->."":‘-3-¢ l‘

AutoECO cannot find a footprint for component U2
from part name 74L.5244_0.

Please choose one of the options below:

Link existing footprint to component ... |
Create or modify footprint library ... I

Defer remaining edits until completion ... I
oK | Help | Cancel |

Chon nhu hinh

Footprint lor 1415244 0

WAL 7

DIP.100/16/W_ 300/L.775

DIP100/16A4. 300/ 800 :

DIP.100/16AW.300/L.625 B

| |oIP.100/16AW. 300/ 675

DIP.100/16/W.300/L.900

DIP100/16A. 30041950

DIP,100/18/W., 300L.900

| |DIP.100/18AW, 3004925 -
DIP 10051 8AY. 30041950 |

[ C102 1002000 3000 978 |

' | DIP.100/20/W, 300/L1.000 |

! | DIP.100/20/.300L1.025 =

Y Hop thoai <Link Footprint to Component> xuit hién thdng bdo AutoECO
khong tim thdy chén linh kién Y1, nhdp chudt vao niit <Link existing footprint to
component ..>. -
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Link Footprint to Component £Lart x|

AutoECO cannot find a footprint for component Y1
froth part name ZTA.

Please choose one of the options below:

. Link existing footprint to component ... I
Create or modify footprint library ... |

Defer remaining edits until completion ... |
OK’ | Help | Cam:eIJ

Chon nhut hinh

Footprint for 2TA

IMPER D0
JUMPER1000
JUMPERT100
JUMPER1200
JUMPER200
JUMPER300
JUMPER400 i
JUMPERS00
JUMPERE0D |
JUMPERT00 | K . H
JUMPEFE00 i o e
JUMPERS00

ol

Man hinh l1am viéc xuat hiéh v@i céc linh kién nhu hinh dudi day:
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% Budc ti€p theo ti€n hanh sip x&p linh kién trudc khi chay mach in, hdy 1am 4n
day tru6c khi sip x&p linh kién bing cidch nhip chudt vao bi€u tugng =
Reconnect Mode trén thanh cong cu

% D€ di chuyén linh kién nhdp chudt vao biéu tuong [ Component Tool réi ré
chudt kéo dén vi tri thich hop rdi budng. Vao biéu tuong G| Obstacle Tool trén
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thanh cdng cu d€ vé khung cho mach. Sau khi vé khung va sip xé&p ta c6 céc linh
/
kién dudc bo tri nhu sau:

% Chon 1dp mach in vao <View Spreadsheet> <Layers> hop thoai <Layers>

xuat hién, chon nhu hinh

=101 X
Wirror
L
BOTTOM
ToP
POWER une|
INNETT N1 Unused Elu-e]
INNERZ N2 [Menc]
INNER3 N3 [None]
INNERA [T {None]
INNERS NS [None]
INNERE =T NG VUnysed [Mone)
INNERT Cinl ¢ [CT] Unuyed Mone]
[INNERE Cirl ¢ TNE Unused [Hone]
INNERS Cirl o N3 Unused [None]
INNERTD Cirl + 110 Unused [None]
INNERTT Tl v [11] Unused [None)
INNERIZ Tl + 1H Unused [Hone)
SMTOP Culs SMT Unused SMBOT
SMBEOT Curl s SMB Unused SMTOP
SPT0P Curl 4 SPT Unused SPBOT

% Chon kich ¢ clda dudng mach bing cdch vao <View Spreadsheet> <Nets> hop
thoai <Nets> xuat hién chon nhu hinh

=10l x

Rl

:zi’l

smk

2

E
o o
E|E|E|&

.

HEEE EE

i

E{F{H B

o
L4

g

2

o
H
L
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% PéE chay mach in vio <Aute> <Auto Route> <Board>.

@ all sweeps comﬁleted (or disabled)
Nhap <OK>
% Liic nay trén man hinh con hién thi mot dudng mau vang chua ndi dugc, cho nén
ta s& dung phuong phdp dit JUMPER cho dudng nay bing c4ch thyc hién nhu sau:
- Pau tién md trang vin ban ding quédn 1y cdc 16p va chon 16p <TOP> lam 16p
<JUMPER LAYER> nhu hinh ’

Flmninl
1 Unused

L] Hnnard

' Layer"TOP'

Cirl +

Cirl +

Cirl +

Cri

Crl +

r Layer Type e

© © Routing Layer
| € Unused Routing

| € Drill Layer

Nickname "TOP"

Library name "TOP"

" Plane Layer
¢ Documentation

& Jumper Layer

Jumper Attribuies...

<]

Help .I

Camll
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- Tié’p theo viao <Jumper Attributes ..> va chon nhu hinh

Jumper Lengths

3 Jumper Designator Prefix

]umpet_v]

rJumper directions ——————7

i| ¢ Horizontal or Vertical |
€ Horizontal Only |
& Vertical Only i

Select up to &qunpler types [footprints are oplional).
Use 0" to disable jumpers. Use ' to remove footprints.

Jumper 1: Length ||; ' Footprint
* Jumper 2: Length ,]n Footprint
Jumper 3: Length [n—-_ Footprint
Jumper &; .Lcngtll In Footprint
Jumper 5: Length Iu Footprint

IT] Help _|

Cancel l

- Vao <File> <Load> <Layout> <Data> <Chon JUMPER_V.SF>

AT

3 Layout — DX TAMYGMLTDMAK

Lookirc |12y Data v emBE |
Wz_SMOHSF  Ml6_SMIHSF  mls_THR VS MREROUTV.SF
Wz_sSMO_V.SF ll6_sMiV.5F MFAST_H.SF W] STD.SF
w]z_THR HSE lml6_sMz HSE  m]FAST_V.SF W] VIARED_H.SF
Wz TRV Me_SM2V.SF  M]UMPRRHSF  M]VIAREDV.SF

X jm]6_THR_H.5F
2+ w6 __THA_V.5F A]PLBEST . 5F
|wla_smi_HSF  s]PLCLUST.SF
lm]a_sMI_v.SF  ]PLFAST.SF
lala_sMz_HSF  w]PLFINISH.SF
_ m8_sSM2_V.SF  m]PLSTD.SF
W] 4_THR_V.5F 'm]8_THR HSF  s]REROUT_H.SF
4| i | il
Fie name: JoumpeR_v = [ ||
il Fisoitwe:  [Sustegy (s =] Cocel |
2

- Chay 1énh <Auto Route> thi s& thdy mot JUMPER xudt hi¢n theo chiéu doc nhu

hinh
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- Cudi cung chon <File> <Load> <Layout> <Data> < Chon STD.SF> nhu hinh

trang bén:

la_l
N
?ﬁ

;u_-]s_sm _H.5F
A6_SM1L_V.SF ;_g-_]nsr_u.sr

MlB_sMlL_H.5F  s]PLOLUST.SF
AB_SMIV.SF s]PLFASTSF
w]8_sM2_H.SF ] PLFINISH,SF
#lo_sve_v.SF ]PLSTD.SF
gs THR_H.SF  s]REROUT_H.5F

J i
[ste = [ oeen |
[Susteas -5 ) Cond | I8
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/
% Ding cdc bi€u tugng _glﬂ.l ilzl trén thanh c6ng cu d€ hoan chinh cdc dudng

mach

Sau cting luu lai k&t qud, nhap chudt vao biéu tugng B save trén thanh cdng cu.
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BAI THUC HANH 4

MA CH KHUE CH PAI TiN HIEU SIN

Vec

+ 1
R1 R3 2
R R
. 2 _ CON2
I|{ ___Vou

c1 1 1
] vin |fCAP Qi 2
2 I\ NPN  CAP CON2
CON R5
R2 R4 R

= Budc 1: Vé sd dd.nguyén 1y

Chon <Start> <All Programs> <Orcad Family Release 9.2> <Capture> hoic vio

]
o3
[

1

bi€u twgng &E8%8. Trén man hinh xuat hién bi€u twgng Orcad clia hing, sau d6 cita

21 . A o . A
s0 1am viéc cia Orcad Capture xuit hién.

oooooooo

orcad

a Cadence product family

Capture CIS

Copynoht © 1385-2000 Cadence Desion Systems, Inc.

T cifa s6 man hinh 1am viéc chon <File> <New> <Project..> d€ tao ban vé& mdi.

Hop thoai <New Project> xudt hién, tai khung <Name> nhip tén
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<KHUECHDAI>, tai khung <Location> chon dudng din cho the myuc ma tén mach

glti vao va ddnh ddu vao muc <Schematic>. Sau d6 nhap chudt chon <OK>.

. % Pé 14y linh kién cho so dd nguyén ly, nhap chuat vao biéu tugng <Place Part>

trén thanh cong cu.

— Viao <Discrete> chon dién trd, tu dién rdi di chuyén con trd ra man hinh lam

viéc va nhip chudt tai nhitng vi tri khac nhau dé€ chon v1 tri, s6 lugng linh kién.

— Vao <Discrete> chon <Transistor> rdi di chuyén con tré ra man hinh lam viéc va

nhap chudt tai nhitng vi tri khdc nhau d€ chon vi tri, s6 lugng linh kién.

Ti€p theo phai ddi lai chan linh kién bing cdch chon linh kién ti€p theo nhdp phai
chudt chon <Edit Part>. P& thay ddi chan transistor nhdp chudt vao chin cin ddi
sau d6 nhdp phai chudt chon muc <Edit Properties> gip clta s6 <Pin Properties>
1an lugt thay d8i <Number> sau d6 chon <OK>

~ Vao <Connector> chon diu ndi cho c8ng vao <CON2> rdi di chuyén con trd ra
man hinh 1am viéc va nhdp chudt tai nhitng vi tri khdc nhau d€ chon vi tri, s8
lugng linh kién.

- Vio <Place Power>, <Place Ground> chon dudng ngudn va dudng masse roi di
chuyén con tré ra man hinh 1am viéc va nhap chudt tai nhitng vi tri khdc nhau dé
chon vi tri, s& lugng.

- & Sau khi sip x&p linh kién xong ti€n hanh ndi diy, nhap vao biéu tugng <Place

Wire> trén thanh cong cu d€ k&t ndi hoin chinh so 45 mach.

% Budc k& ti€p la dit gid tri cho linh kién bdng cdch nhdp dip chudt vao gid tri

linh kién. Ngoai ra ciing c¢6 thé di chuyén vi tri tén, gid tri linh kién biing cdch nhap

chon tén hay gi4 tri roi ré chudt kéo dén vi tri can dit.

& Sau khi vé& xong mach dién nguyén ly phdi luu lai bing cdch nhap chudt vao

bi€u tugng <Save Document> trén thanh cong cu.

= Budc 2: V& mach in

% Thu nhd so dd mach nguyén 1y bing cdch nhap chudt vao niit [Restore Down] & géc
phai phia trén man hinh, chon Page trong s6 d6 mach mudn chuyén sang mach in.
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Fle B8 Yew Plos Mo Acwiions Oplons Window  help

3 Fie [N, Huwety|
Bl
I BB whuemashrben den
7 @ soewn
3 races

Sau d6 nhdp vao biéu tugng <Create Netlist> trén thanh céng cu dé€ tao tdp tin ¢6
phian m& rong 1a * MNL.

[Create netlist
:'g...\\'.'. i ﬁga.h; # °‘;§

i
i

Hop thoai <Create Netlist> xudt hién, nhap chudt vao <Layout> xong chon <OK>

EDIF 200 | PSpice | SPICE | VHOL | Veriog Loyout |INF | Othes |

PCB Foolprnt
Combined piopeny sing
[{FCE Footprent

x|

DOphions
™ RunECT 1o Layout
¥ User Properties ave in inches
 User Properties sie n malmeters
Nethst File:
[FAORCAD DA CHINK SUANKHUE CHOAIMINHSIN MML Browse . [

|0|<]f..mci.uup|

Trén man hinh xuit hién hp thoai OrCAD Capture véi thong bdo:
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Orcad Capture TN B i i X

F ! : Design F:{ORCAD DA CHINH SUAKHUECHDAIHINHSIN.DSN will be saved prlcr{u netlisting,

i oK I Cancel

Chon <OK>
N&u trén man hinh khong thong béo 18i ta ¢6 thé yén tim d€ chay Layout, con néu
béo 16i thi phdi tré vé so d6 nguyén ly d€ sita lai nhu theo thong béo.

% Tiép theo chon <Start> <All Programs> <Orcad Family Release 9.2>

S .
|a !
<Layout> hodc vao biéu twgng k2éé, Ti cita s man hinh lam viéc chon <File>

<New> hép thoai <Load Template File> xudt hi¢n, § khung <File name> gii
nguyén gid tri mac dinh DEFAULT. Nhap chuét vao nit <Open> d€ ti€p tuc.

alx
d emom

2 AlB.TRL W]OM_CP144.TPL 8] DMBSESYNS. TPL
o |MIBET_AMY.TCH  w]BC.TRL m]DM_CPIED.TRL o] DMBESYST.TRL
| W]2BET_SMT.TCH a]CTRL W|OM_CP200.TPL ] DMBBSYSY. TRL
i |A]ZBET_THR.TCH  &]Cadstar.tch W|DM_LPIZB.TPL W] CMBBXVNS. TRL
W] 386L1B.TCH D[ M]DM_LPI3S.TPL ] DMBBXVST.TRL
] A]CERAMIC.TCH  a]OM _LPI44.TPL ] DMBBXVSY.TPL
Al0.TRL #]OM_LPIEO.TPL ] ECILEI00.TRL
#Joc.TRL A|DM_LPZO0.TPL  s]EC3UXIE0.TRL
SJDEFALLT.TCH  W]DMBBIVNS.THL A EC3UN220.TPL
M]DM_CPIZB.TPL  w]DMBBIVST.TPL ] ECIUN280.TRL
B]DM_CPI36.TPL  a]DMBEIVSY.TPL  m]ECILNIO.TRL

K — Ll

W =
Fies of ype: | Template (.10l tch) =l .&L

Hop thoai <Load Netlist Source> xuat hién, chon tip tin <KKHUECHDAILMNL>

ma ta di lam trudc d6, xong chon <Open>.

2lx
o |amro.m
I:HJE-':*“-UQ[H[NH’;II"J,W\IL
] MACHOOIMAULED. MAL
| 8] NGUONTHAYDOT ML
File name: [KHUECHDAIHINHSIN = [Loee ]
A Flesoiype:  [Nethst o) =] Concel |
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- Trén man hinh xuit hién hdp thoai <Save File As>, § khung <File name> chiing
ta dit tén A <KHUECHDAI> sau d6 nhdp chudt vao nit <Save>.

Main hinh 1am viéc xuat hién v6i cdc linh kién nhu hinh du6i day:

Dbé viéc sdp x€p linh kién dugc thuc hién mot céch nhanh chéng 14n lugt thue hién
cac budc sau. Chon nhu hinh

7 Layout -- F:\ORCAD DA CHINH §LIJ\‘ KHUECI‘DAIHINHSI‘I‘U‘!&X

Shift+F5 |
Shift+F¢ |
.......... ﬁlra'\gu Tcons |
e —
Resat ”

+ 1 Design - Component ‘lod(RECWECTON}
2 Components
3 Nets
4 Post Process

Trén man hinh s& hién thi ddng thdi hai phin mot bén l1a Capture, mét bén la

Layout nhu hinh

24 (e a0 Capture - [/ - (SCHUSATIE L RGES ]
ccomore

coma

s
[]i ]__jl.l._v e h-?LO P z .1'_1‘. o
| |
3
|
1

-lulelols|~ [Tlai=]1s
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Lic nay ding l&€nh lién k€t hai phan biing cdch vao trang Capture chon
Options Window Help

Design Template. ..

Product Configuration. ..

Schematic Page Properties. ..

tcfef:n(es R . .ﬂ
Colors/Print | Grid Display | Miscelaneous | Test Edtor |
Print Print

4 F R reachicarn  F P ;
[ Jexckgond & [lllHeachcsPot & [ FrNeve

[ ook F-Hu.PmT:nd ~ I R Nueer

~ I e ~ e ~ e

] Connection Square 7 [ NoComet . & [ Pover Ten

~ I O+t Provery % [ 05300 Connector I s oo

r~ I oRC Maker ~ [ OF-p200 Coctr Text ~ I

~ [ 5ot ~ I P> 2o ~ [ Tvs Bock

L I = ~ I 7 8oy Reciang: & [ Tie Ten

~ [ voochicaBock 7 [Pt roeence  ~ I e

F I e 8iock Name ~ I r>vee Use Defaults
[k ] caxe | he |

Preferences D i L .|
Colors/Print | Grd Display | Pan and Zoom | Select Miscelaneous | Text E ditor |

| Fill Style: Nore 21| | T Render TrueType fonts with siokes |

| e Splanawia [——7]|
| Colr Do — |

, put w s “.N Ea“ [ —

S | FilSyle None - r
(Elrm s i [ Automatically reference placed parts |
‘r- sm w D N S———— - {Mm .. Cm ... mm S— -

% Chon 16p mach in vao <View Spreadsheet> <Layers> hop thoai <Layers>

xudt hién, chon nhu hinh trang bén:
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Teyer Layer Layer Tayer Mirror

Name Hotkey T 4
TOP T TOP Houting B0110M
BOTTOM BOT Routing TOP
GND GND Plane [None]
POWER PWR Plane [None)
INNERT IN1 Rouling [Nane)
INMER2 N2 Routing [None]
INHERD} IN2 Unused [None]
INNER4 IN4 Unused [None]
INNEHS INS Unused [None]
INNERG Cirl 4 ING Unused [None|
INNERT Cirl + INT Unused JHone]
INNERS Cirl + INB Unused [None)
INNERS Cirl 4 IN9 Unused [None]
INNER1 Cirl + 4 n Unused [Mone)
INNER1 Crl + n Unused [Nane]
INNER1 Cul ¢ n Urused lone;
SMTOP Cirl + SMT Doc SMBOT
SMBOT Cirl + SmB Doc SMTOP
SPTOP Ctri ¢ SPT Doc SPBOT

=

% Chon kich ¢ clia dudng mach bing cdch vao <View Spreadsheet> <Nets> hop

thoai <Nets> xuat hién chon nhu hinh

.,

r\i) All sweeps completed (or disabled)

132




PHAN 8: SU LIEN THONG GIUA Ki HIEU LINH KIEN CUA CAPTURE VA LAYOUT

- Nhap <OK> d€ ti€p tuc.

% Ding cic biéu tugng Z| 3| 3l ren thanh cdng cu dé€ hoan chinh cic dudng

mach

% DE dit tén cho mach nhap chudt vio bidu tugng Tl Text Tool trén thanh cong

cu va lan lugt nhip tén cho bdn vé xong chon <OK>.

Sau ciing lwu lai k€t qua, nhap chuodt vao biéu tugng B save trén thanh cong cu.
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BAI THUC HANH 5

MACH POI MAU LED

+VCC
9

R1

100k _\VCC
+VCC o
U1A

1 - . =
] —— Lo 2N
+

J2 " ele R4
CON3 . ' ‘ 470

D1
R2 LN11

R3
100k e

\\ 7
6 e NN
R8
J1 ’ U1iB 470
CON2 RS . TLC272
100k

R6
100k 100k

Vel
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= Budc 1: V& so dd nguyén 1y '

‘Chon <Start> <All Programs> <Orcad Family Release 9.2> <Capture> hoidc vao
i

rILIL
biéu tugng SE4E Trén man hinh xui't hién bi€u tugng Orcad cla hing, sau d6 cita

2 o1a A T . A
s0 1am viéc cia Orcad Capture xuat hi€n.

orcad

a Cadence product family
: g

Capture C'ISCW

ight © 1985-2000 Cadence Desian Systems. Inc.

Tit cita s& man hinh 1am viéc chon <File> <New> <Project..> d€ tao ban v& mdi.

Hop thoai <New Project> xudt hién, tai khung <Name> nhdp t(én

<DOIMAULED>, tai khung <Location> chon duGng dan cho thy muc ma tén mach

giti vao va danh ddu vao muc <Schematic>. Sau d6 nhdp chudt chon <OK>.

% P& 14y linh kién cho so dd nguyén 1y, nhdp chuat vao bi€u tugng <Place Part>

trén thanh cong cu. '

- Vio <Discrete> chon dién trd rdi di chuyén con tré ra man hinh lam viéc va
nh&p chudt tai nhitng vi tri khac nhau d€ chon vi tri, s lugng linh kién.

- Vao <Discrete> chon <LN11> roi di chuyén con trd ra man hinh lam viéc va
nh&p chudt tai nhitng vi tri khdc nhau d€ chon vi tri, s& lugng linh ki¢n.

- Vao <Opamp> chon <TLC272> rdi di chuyén con trd ra man hinh 1am viéc va
nhap chudt tai nhitng vi tri khéc nhau d€ chon vi tri, s& lugng linh kién.

- Vio <Connector> chon diu ndi cho ¢8ng vao <CON2, CON3> rdi di chuyén con
tré ra man hinh 1am viéc va nhap chudt tai nhitng vi tri khdc nhau dé chon vi tri,
s lugng linh kién.
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- Vao <Place Power>, <Place Ground> chon dudng ngudn va dudng masse rdi di
chuy€n con tr ra man hinh lam viéc va nhap chuét tai nhitng vi tri khdc nhau dé
chon vi tri, s6 lugng.

% Sau khi sdp x&p linh kién xong ti€n hanh ndi diy, nhap vao biéu tugng <Place

Wire> trén thanh cong cu d€ két nSi hoan chinh so db mach.

% Budc k& ti€p 1a dat gid tri cho linh kién biing cdch nhdp ddp chuét vao gis tri

linh ki¢n. Ngoai ra ciing ¢6 th€ di chuyén vj tri tén, gid tri linh kién bing cdch nhdp

chon tén hay gi4 tri rdi ré chudt kéo dén vi tri can dit.

% Sau khi v& xong mach dién nguyén ly phai Iuu lai bing cdch nhdp chudt vao

bi€u tugng <Save Document> trén thanh cong cu.

= Budc 2: V& mach in
18] x|

% Thu nhd sd d6 mach nguyén ly bing cdch nhap chudt vao niit [Restore Downl & géc
phéi phia trén man hinh, chon Page trong sd d6 mach mudn chuyén sang mach in.

-= . o T
w & 1%
um |
1

Sau d6 nhip vao bi€u twugng <Create Netlist> trén thanh cong cu d€ tao tap tin ¢6
phian md rong 13 * MNL.

[create netlist |

P L
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Hop thoai <Create Netlist> xuat hién, nhdp chudt vao <Layout> xong chon
<OK>.

Create Netlist o i ot x|

EDIF 200 PSpice | SPICE | VHDL | Veriog Layout | INF | Other |
PCB Footprint
Combined property sting:
[{PCB Footpint)

I™ RunECO to Layout

& User Propetties are in inches

(" Uses Properties aie in milimeters
Natiist File: .
[F-\DRCAD DA CHINH SUA\MACHDOIMALILED.MNL Browse...

[ok ] coest | Hep |

Trén man hinh xuat hién hop thoai OrCAD Capture vGi thdng bdo:

g ! E Design F{ORCAD DA CHINH SUAMACHDOIMAULED.DSN will be saved prior to netlisting.

o] |

Chon <OK>

N&u trén man hinh khéng thong bio 13i ta ¢ thé yén tim d€ chay Layout, con néu

b4o 18i thi phii trd vé so d6 nguyén 1y d€ sita lai nhu theo thong bio.

% Ti€p theo chon <Start> <All Programs> <Orcad Family Release 9.2>
L |

<Layout> hoic vao bi€u tugng e, T cla s man hinh 1am viéc chon <File>

<New> hop thoai <Load Template File> xuit hién, § khung <File name> giif

nguyén gi4 tri mac dinh DEFAULT. Nhip chudt vao niit <Open> d€ ti€p tuc.
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R 21

-] e®moE-
A]B.TPL W]DM_CPI44.TRL =] DMBBSYNS. TPL
AJpC. TR W]DM_CPIG0.TPL ] DMBBSVST.TPL
AT #]0M_CPZ0O.TRL ] DMBESYSY.TPL
] CadStar tch MIDMLPIZBTRL ] DMBEXVNS. TPL
#JcCTR WIDM_LPI36.TRL ] DMBBXVST.TPL
W] CERAMIC.TCH ]OM_LP144.TRL ] DMBEXVSY. TPL
2o M|DMLPIEOTRL  m]EC3UXI00.TPL
#loc.TR MJOMLPZ00.TR,  W]ECH160.TRL
SJDEFALT.TCH  m]DMBBIWNS.TRL s ECHXZ20.TRL
SlOM_CPIZBTRL  a]DMSBIVET.TRL  s]ECILN80.TRL
AJOM_CPIZ6TRL  w]DMEEIVSY.TRL ] ECHUKIM0.TRL
Ll
fotraT [ o |
[Template (* i tch) =l Concel

o3

Hop thoai <Load Netlist Source> xuit hién, chon tip tin <DOIMAULED.MNL>

xong chon <Open>.

Load Netlist Source 7 ax

Look e |72 cecad da chich sua ] « @@

[MACHDOIMAULED

=l Open [
[Netkst e =] Concel /L

Trén man hinh xu4t hién hop thoai <Save File As>, § khung <File name> dit tén
l1a <DOIMAULED> sau d6 nhap chudt vao niit <Save>.

% Hop thoai <Link Footprint to Component> xuit hién théng bio AutoECO
khong tim thdy chin linh kién D1. Nhap chudt vao niit <Link existing footprint to

component ..>

Link Footprint to Component 550 _’ X

£

|

|
AutoECO cannot find a footprint for component D1 i
from part name LN11_1. ' |

I

|

]

Please choose one of the options below:

Link existing footprint to eomponent ... |

Create or modify footprint library ...

Defer remaining edits until completion ... J

|
I
oK - | Help | Cancel | |
i
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Chon nhu hinh

SIP/SM_DIL/L4TSNE

SIP/SM_DILAL525/18

SIP/SM_DILAL 575/20
| |SIP/SM_DILA B75/24
i ML

% Budc ti€p theo ti€n hanh sip x&p linh kién trudc khi chay mach in, hdy lam in
ddy trudc khi sip x&p linh kién bing cdch nhdp chuft vao bi€u tuong =
Reconnect Mode trén thanh cdng cu

% P& di chuyén linh kién nhap chudt vao bi€u tugng [# Component Tool rdi ré
chuét kéo dén vi tri thich hop rdi budng. Vao biéu tugng (Bl Obstacle Tool trén
thanh cong cu d€ vé khung cho mach. Sau khi vé khung va sip x&p ta ¢ céc linh

kién dudc bd tri nhu sau:
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& Chon 16p mach in vao <View Spreadsheet> <Layers> hop thoai <Layers>
xuat hién, chon nhu hinh

T it iz
Layer Taver Tayer Tayer l Wirrar
Mame Hotkey NickHame Type Layer
Jo0P T08 Unused BOTTOM
BOTTOM BOT JoP
GND Uoused Tione]
POWER PAR Unused [Mane]
INNER1 LT Unuged [Mene]
TNNERZ [H Unuzed [Hane]
INRERD [CE] Unue, Mane)
INNERA [CT] Unute: ne|
INNERS INS Unu; [Mene)
INNERE Cirl 4 INE Wnauze: [Mane]
INNERT . INT Unused [Mone]
INNENS Cirl + [T] Unuse, [Mane)
INKERS Cisl + [CE] Unuse: [Wane]
INNER1D Ciel + no Unus: [Mane]
INRERTT Cirl + m Unuse; [Nene]
INNER1Z Cib + nz Unused [Mane]
SMTOR Cirl 4 SMT Unused SWBOT
SMBOT Cil SMY Unused SMTOP
SPTOP [<] SPT Unused SPHOT -l

% Chon kich ¢3 cua dui‘mg mach bing cdch vio <View Spreadsheet> <Nets> hop
thoai <Nets> xuat hién chon nhu hinh

: x|
12 Nets
et Attt s e .
T Routing Enabled [~ Share Enabled ™ iighligit i

T Retry Enabled I Shove Eaablad ™ TestiPaint

- i I : i 3 I
Group I| Weight !

low e high

Min Width !EF_' Conn Width !'Eﬁ'““ Max Width izn
Mot Layets... i Het Reconi... |
‘Width By Layer... E Net Spacing... J

Help I Cancel |

% P& chay mach in vio <Auto> <Auto Route> <Board>.

Sau mot thdi gian chd dgi cita s6 Layout xuat hién nhu hinh:
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\i_:) &ll sweeps completed (or disabled)
[ ]

- Nhap <OK> d& ti€p tuc.
% Dung cdc biéu tugng Z|H| 3|2 ren thanh cong cu dé hoan chinh cdc dudng mach

% Vao bi€u tugng @] Obstacle Tool trén thanh cong cu d€ v& khung cho mach

% PE dit tén cho mach nhap chudt vio biu tugng T Text Tool trén thanh cong
cu va lan lugt nhap tén cho bin vé xong chon <OK>.

Sau cling luu lai k&€t qud, nhap chudt vao biéu tugng B save trén thanh cong cu.
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BAI THUC HANH 6

MACH PIEU CHINH PO SANG PEN

D1
J1
1 ; & 4 . .
z .
. D2
CON2 o1 - DIODE ZENER
BRIDGE CAP J2
- J3
, 1 1
| 2 2
AT R1 R2 ) " CON2 CON2
THERMISTOR é R R
° R4 R3
t R
Qi
NPN R Q2
_ >4 TRIAC
RESISTOR VAR 2 Re é R7
R R

= Budc 1: V& sd d6 nguyén ly
% Chon <Start> <All Programs> <Orcad Family Release 9.2> <Capture> hoic

vao biéu twgng <& Trén man hinh xuat hién bifu tugng Orcad clia hing, sau d6

clra s6 1am viéc cia Orcad Capture xuat hién.

........

orcad

a Cadence product family

-------------

Capture CIS

Copwrioht @ 1385 2000 Cadence Desian Systems, Inc:
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T cita s& man hinh 1am viéc chon <File> <New> <Project..> d€ tao bdn vé mi.

Hop thoai <New Project> xuat hién, tai khung <Name> nhép tén <DCDSD>, tai
khung <Location> chon dudng din cho tht muc ma tén mach gdi vao va ddnh ddu
vao muc <Schematic>. Sau d6 nhdp chudt chon <OK>.

& P& 14y linh kién cho sd d6 nguyén 1§, nhap chuit vao biéu tugng <Place Part>

trén thanh c6ng cu.

- Vao <Device> chon dién trd, tu dién, transistor, themistor, bi€n tr8, diac roi di
chuyén con trd ra man hinh 1am viéc va nh&p chudt tai nhitng vi tri khdc nhau dé
chon vi tri, s6 Iugng linh kién. )

- Vio <Device> chon <BRIDGE> rdi di chuyén con trd ra man hinh lam viéc va

nh4p chudt tai nhitng vi tri khdc nhau d€ chon vi tri, s& lugng linh kién.

- Vao <Connector> chon dau ndi cho c¢dng vao <CON2> rdi di chuyén con trd ra
man hinh 1am viéc va nh4p chudt tai nhitng vi tri khiac nhau d€ chon vi tri, s&

lugng linh kién.

- Vao <Place Ground> chon dudng masse rdi di chuyén con tré ra man hinh 1am

viéc va nhap chudt tai nhitng vi tri khac nhau d€ chon vi tri, s& lugng.

% Sau khi sip x&p linh kién xong ti€n hianh ndi diy, nhip vio bifu tugng <Place

Wire> trén thanh c6ng cu d€ két ndi hoan chinh sd 6 mach.

% Budc ké ti€p 1a dit gid tri cho linh kién bing cich nhap dip chudt vao gid tri
linh kién. Ngoai ra ciing c¢6 th€ di chuyén vi tri tén, gi tri linh kién biing cich nhip
chon tén hay gi4 tri rdi ré chudt kéo dén vi tri can dit.

% Sau khi vé& xong mach dién nguyén ly phdi lvu lai bing cdch nhdp chudt Va0

bi€u tugng <Save Document> trén thanh cong cu.

= Buéc 2: VE mach in
__=l8id
% Thu nhd so d6 mach nguyén 1y biing cdch nhap chudt vao niit [Restere Down] & géc

phéi phia trén man hinh, chon Page trong s¢ 4 mach mu6n chuyén sang mach in.
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Sau dé nhap vio bi€u.tugng <Create Netlist> trén thanh cong cu d€ tao tap tin c6
phan md rong 12 *. MNL.

il create netlist

i

e & i %

Create Netlist - - San i x|

EDIF 200 | PSpice | SPICE | VHOL | Verog | Layout | INF | Dther |

PatValue PCB Foolprint .
Combined properly string: Combined property sling:

[tvalue) [iPCB Footpartt

™ Allow nonEDIF chaacters ™ Ouput net properbes
™ Output pn names [instead of pin rumbers) ™ Dulput part properties
I~ Donct create “sxtemal” iy declarabon T« e Ty T

™ Output Designator constructs

Nethst File: [~ View Oulput
[F\DRCAD DA CHINH SUA\MACH DIEU CHINH DO SANG DEN EDN Browse .

[ok ] coes | Ho |

Trén man hinh xuat hién hop thoai OrCAD Capture vdi thong bdo:

Orcad Capture B R L 5 T SR X

"gi Design F:\ORCAD DA CHINH SUAIMACH DIEU CHINH DO SANG DEN,DSN will be saved prior to netlisting.

i
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Chon <OK>

N&u trén man hinh khdng thong béo 15i ta c¢6 thé yén tim d€ chay Layout, con néu

béo 15i thi phai trd vé so db nguyén 1y d€ sita lai nhu theo thong bdo.

% Ti€p theo chon <Start> <A

)
I

11 Programs> <Orcad Family Release 9.2>

e

<Layout> hoic vao biéu tugng Lo . T clra s& man hinh 1am viéc chon <File>

<New> hop thoai <Load Template File> xuit hién, & khung <File name> gii

nguyén gid tri mic dinh DEFAULT. Nhip chudt vao niit <Open> d€ tiép tuc.

21

Load Template File e
Look i | _y Data x| «®@crE-

103 |- ale.TRL #]oM CPI44.TRL s LTRL
A 1BET_ANY.TCH  &]BC.TRL AJDM_CPIS0.TRL =] DMBESVST.TRL
A)ZBET_SMT.TCH Al CTRL a]DM_CP200.TPL ] DMBBSVSY. TPL
W|ZBET_THR.TCH  w] CadStartch M]DM_LP126.TRL ] DMBBXVNS.TPL
-] 386018, TCH . CCTPL W] DM _LP136.TRL ] DMBBXVST.TRL
W]3BET_ANY.TCH  m]CERAMIC.TCH  M]DM_LPI44.TPL 8] DMBEXVSY. TRL
WA TR M| D.TRL MJOM_LP160.TRL  M]EC3UX100.TPL
A AHC,TRL A|DC.TPL A|DM_LPZ00.TRL  s]EC3UX160.TPL
LAY AJDEFALLT.TCH  M]DMSBIVNS.TPL ] EC3UN220.TPL
-av1.TRL #]DM_CPIZB.TPL  a[DMSBIVST.TRL | EC3UX260.TPL
AJAVCTRL W]DM_CPI36.TPL  w]DMBBIVSY.TRL ] ECIUX340.TRL
) I—— 2
File name: [[oEFauLt = [t |
Files of type: [Temglate (1p.~1ch) =l Cancel I

Hop thoai <Load Netlist Source> xuit hién, chon tip tin <DCDSD.MNL> xong

chon <Open>.

Trén man hinh xuit hién hop thoai

2
Fie name: [MACH DIEU CHINH DO S&NG DEN 2 [Loeen |
Files of type: |nm (= med) :_] Cancel ]

<Save File As>, § khung <File name> ching ta

dat tén la <DCDSD> sau d6 nhap chudt vao nit <Save>.
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& Hop thoai <Link Footprint to Component> xuat hi¢n thong bdo AutoECO
khong tim thdy chan linh kién Y1, nhdp chudt vao nit <Link existing footprint to

component ..>.

Link Footprint te Component i X

AutoECO cannot find a footprint for component Q3
from part name NPN_2.

Please choose one of the options below:

Link existing footprint to component ... I

Create or modify footprint library ... J

Defer remaining edits until completion ... |

OK | Help J Cancell

Chon nhut hinh trang bén:

Linavies

TRANING
|vres
| {weontoor
XT
- | 26246

% Hop thoai <Link Footprint to Component> xuit hién théng bdo AutoECO"
khong tim tha'y chin linh kién Y1, nhdp chudt vao nit <Link existing footprint to

component ..>.

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

Please choose one of the options below:

Link existing footprint to component ... I

Create or modify footprint library ... !

Defer remaining edits until completion ... _1

0K J Help I Cancel |
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Chon nhu’ hinh

Footprint for BRIDGE

(SIP/TH AL 80075

- [SIP/SM/L.475/8

| |SIPASMAL525/9

| |SIP/SM/AL.5T5/10
SIP/SMALETSN2

| |5IP/SM_DILAL 475/16
| |SIP/SM_DILAL 52518
| |SIP/SM_DILAL 575/20
| |SIP/SM_DILAL 675/24

% Hop thoai <Link Footprint to Component> xudt hién thong bio AutoECO
khong tim thay chin linh kién Y1, nhap chudt vao nit <Link existing footprint to

component ..>.

Link Footprint to Component -% i X

AutoECO cannot find a footprint for component C1
from part name CAP_D.

Please choose one of the options below:

Link existing footprint to component ... I
Create or modify footprint library ... ‘

Defer remaining edits until completion ... I
OK J Help 1 CanceIJ

Chon nhu hinh

Footprint for CAP_O

CPCYL/D 5005 200/.040
CPCYL/D 50015 225/.034
CPOYL/D
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% Hop thoai <Link Footprint to Component> xudt hién thdng bio AutoECO
khong tim thdy chan linh kién Y1, nhap chudt vao nit <Link existing footprint to

component ..>.

AutoECO cannot find a footprint for component D2

from part name
DIODE_ZENER_D.

Please choose one of the options below:

Link existing footprint to component ... I

Create or modify footprint library ... |

Defer remaining edits until completion ... |

0K | Help ' Canccl[

Chon nhu hinh

:%E.—Zlm!

TM_RAD

T0 o

TRAINING

VRES ~| Remaove |
Foolprints -

Do/ 400 080¢ 028
DA/ 4254100/ 040
DAX/ 4254125/ 040
D 42534150/.040
D 4504 0907 031
Dy, 450100/ 034
DiAor 4504 125/ 042
DAX/ 450< 150/ 040 hd|

% Hop thoai <Link Footprint to Component> xuit hién thong bdo AutoECO
khong tim thdy chén linh kién Y1, nhap chudt vao niit <Link existing footprint to

component ..>.

Link Footprint to Component S ]

AutoECO cannot find a footprint for component RT1
from part name THERMISTOR,

Please choose one of the options below:

Link existing foolprint to component ... |

Create or modify footprint library ... I

Defer remaining edits until completion ... |

oK { Help I Cancel |
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Chon nhu hinh

Footprint for THERMISTOR' /a0 €545 SR S
TM_CAP_P
TMCYLND

2] s |
| TH_DIODE

-
TM_DISC
!m RAD | Reml

(026

{8 HELP

A/ 300 100/.031
A0 3254.100/.031
A/ 350.1007,031
A/ 3541007034
141 37541007031
A/ 37841004.034
(A 4004 100/.031
A/, 40041007034 Ok * Help

£/ 400X 125/ 031 Cancel
{8 400< 125,034 =l

% Hop thoai <Link Footprint to Component> xuit hién thong bdo AutoECO
khong tim thdy chén linh kién Y1, nhdp chudt vao nit <Link existing footprint to

component ..>,

Link Footprint to Component’ ¥ s x|

AutoECO cannot find a footprint for component Q4
from part name NPN_3.

Please choose one of the options below:

Link existing footprint to component ...

Create or modify footprint library ... |
Defer remaining edits until completion ... l
0K i Help I Cancel I

Chon nhu hinh trang bén:

Footprint for NPM_3

Libraries
TRAINING = —M‘;I

VRES
WCON100T
XT

ZIGZAG Ei Remave

1077 _:]

T1092100/DGS

T032/100/ECB
T032/100/G0S
T052/100/G50
T092A100/50G

jo.
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% Hop thoai <Link Footprint to Component> xuit hién thong bdo AutoECO
khong tim thdy chin linh kién Y1, nhdp chudt vao niit <Link existing footprint to

component ..>,

Link Footprint to Component

-~ AutoECO cannot find a footprint for component Q5
from part name TRIAC_0.

Please choose one of the options below:

Link existing footprint to component ... I

Create or modify footprint library ... I

Defer remaining edits until completion ... |

oK | Help | Cancel |

Chon nhu hinh .

Footprint for TRIAL O

SIP/SMIL 4T5/8 -

SIP/SMAL 525/

SIPSMASTSA0

SIPASMALETSN2

SIP/SM_DILAL 47516

SIP/SM_DILA525/18

SIP/SM_DILAL 575720

SIP/SM_DILAE75/24

SIP/TM /L 20042

SIPFTM/L 4004
SIP/TMAL S00/5 =l

s

% HOp thoai <Link Footprint to Component> xudt hién thdong bdo AutoECO
khong tim thdy chén linh kién Y1, nhdp chudt vao niit <Link existing footprint to

component ..>.

Link Footprint to Component 454" ....,..‘;. X
4

AutoECO cannot find a footprint for component Q2
from part name NPN_1.

Please choose one of t_hc options below:

Link existing footprint to component ...

Create or modify footprint library ...

" Defer remaining edits until completion ... |

0K I Help I CnnceII

~-

Chon nhu hinh

150



PHAN 8: SU LIEN THONG GIUA Ki HIEU LINH KIEN CUA CAPTURE VA LAYOUT

Footprint for MPN_1

= Livanes
| | TRAINING =]
VRES

"W CON100T

T

| ZIGZAG =

% Budc tiép 1a chon 18p mach in vdo View Spreadsheet> Layers. Hop thoai

<Layers> xuit hién, chon nhu hinh

151



PHAN 8: SU LIEN THONG GIUA Ki HIEU LINH KIEN CUA CAPTURE VA LAYOUT

=10/
-
Tayer Layer Layer Layer MTiror
‘Name Hotkey Type L_’Ic_'
T0P T0P Unused BOTTOM
BOTTOM BOT ToP
| GND GND Unused [Mone|
POWER r PWR Unused [None]
|_INNER N Unuged [None]
INNER; IN Unused [None)
INNER! IN Unused [None]
INNER: IN Unused [None]
INNERS INS Unused [None] -
INNERG Ctrl + D IN Unused [None)
INNER7 Ctrl + IN Unused [None]
|_INNER Cirl + IN Unused [Nane]
NNER Ctel + LE] Unused [None)
|_INNER Ctrl + Unused [None]
NNER Ctl+ 5 Unused [Mone]
L_INNERT Ctrl + B Unused [None]
| SMTOP Ctel + SMT Unused SMBOT
SMBOT Cirl + SMB Unused SMTOP
SPTOP Chel + SPT Unused SPBOT

© Chon kich c¢d ctia dudng mach bing cdch vao View Spreadsheet> Nets, hop

thoai xuat hién chon nhu hinh

M e A =TE
~ Het Width Houting Reconn
Name Ensbled | Share | Weight Rule
GND Yes 50 S1d
NOO526 Yes 50 Std
NOO5ED Yes | 50 54|
HDOE32 Yes |50 Sd___|
NOO716 es 50 Std
HOOT45 Yes 50 Std
NOOBET Yes 50 Std
NODSO01 Yes 50 Std
NO1006 Yes 50 Std
ND1077 Yes 50 Std
| NO1178 Yes 50 Std
ND1308 Yes | &0 Std
[N01363 Yes 50 Sid
ND1450 YL 50 Sud
NOT496 Yes | S0 51

% P& chay mach in vao trinh dor Auto> Autoroute> Board.
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Sau mot thdi gian chd ddgi cita s§ Layout Plus xuit hién véi thong bio:

\\i) all sweeps completed (or disabled)

'Nhip <OK> dé€ ti€p tuc.

% Ding céc bidu twgng ZH 2| (rén thanh cong cu d€ hoan chinh céc dudng

mach

% Tiép theo vé khung cho mach, nhip vao biéu tugng <Obstacle Tool> trén thanh
cong cu. Sau d6 nhap chudt tai vi tri cAn dit cho khung mach in rdi di chuyén chuot
dén vi tri cAn dit khdc va nhap chudt. Cit thé ti€p tuc cho d&€n khi khung mach in

hoan chinh. P€ tho4t khdi 1énh nay ta nhap phai chudt rdi chon <End Mode>.
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% P& dit tén cho mach nhdp chudt vao bi€u tugng <Text Tool> trén thanh cong cu
va lan lugt nhap tén cho ban v& xong chon <OK>. Sau cing luu lai k€t qua, nhap

chudt vao bi€u tugng <Save> trén thanh cong cy.

d

Sau ciing Ivu lai k€t qua, nhap chudt vao biéu tugng Bl save trén thanh cong cu.
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BAI THUC HANH 7:
A0 1 1 ADO ADO
RAr——"Ho o N 91
5 M of [ N—e—E 01 At 2
e shm e i | .
1 4 8 HEADER
L M 047 e RNgor—os  pmp—s
Nar; A5 05 A N8 ] - m— 5
N_A7 N ] T o7~ R0 P N :
R3] B
N 2] 2o %ﬁ:-m P8O [—S——d 1
N 1 At0 Al PB1 fo—d 2
Al ; pB2 22— 3
\-21< A2 BESET PBI HE—— 4 | gF2 q
Y B i
0E_ WE  PBS 5
— 27 ] P
EGM cs  pes 7
E=>—2ce Ut pe7 F——— 8
$ 1 vep 2764 — PCO g 1
g PC1 2
vee o d3 o
o hes g% | eneaoen
e 1 ADO ua
AT AD D0 — 51— A 8055 PC5 g 6
N SE—Rr e —
R 8 0 B
\e—H% 2F—R
A AT A
— u
\—ﬂ-\ 25 A7 o7
NS T—TH
D 21| A9
R &
A
N_A1Z 2 A2
2 | =— u2
=hE |
fcs >—=24 Tt
g2 [
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BAI THUC HANH 8:

T4
1 A
il ARy e d B AR2 \\Ezn am
& HEADER R-PACK R-PACK P20 = A
. P 1 P: 0z R2
2 ;\ - W e
T3 o
3 5 o ] i g
4 A I} Eo
] I ut T P22 Mg
i H T A ATBECS! ™ V™
o4
‘LF! .| N P
POOADG  P2IVAS
N PO VADY  PRAAS £23
I PO.ZADZ PR YAID
b PO.VADY P2YANN
T POAADA  P2AAIZ 50 P2
b TX —5: PO.SADS PRSAID O
o S| Pomans P2sais L
POTADT PTANS
P 1 B
" PLO PLORXD ]
PLY P30 )
PLZ  PIZINID N
[ P13 PLIINTI
[ ar] PI4TO
T P1.g PRETL )
[ P16 PLEWA ~)
1 T PAVRD - )
0P I ) g BT —_—
baaL  ALSERDE HE-X
O 7 183 aac2 PN 2K
=C2 i EAvep
F 1202 RST
JP3 aR3 s B ARY P2
8 HEADER RPACK B-PACK BHEADER
: ;H‘, P : 1 : I s
2 K2
2 AT 14 I A 2 RELAY SPOT
N : : A
: ] B N :
4 T i i RESET I 7
B 1~ /1 L)
. ~ ~
BAI THUC HANH 9:
.
Q2
H1061
AC IN o1 Q1 R s
BRIDGE ciers A -~ '
= C4
r 4. TMF
RS
120K

A1 R2 A3
1K 1K 1K vR1 _]
500 T Cs
Q3 220MF

s —
ACIN =] Cig1s

AR
/1
00
22
2

RS
47K

Dz Dz

c2 = ca ' aav
T§ LED l 10MF 4 TMF
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BAI THUC HANH 10:

H ]
{ 1 - R8-R14 = 330!} «5l
e o =3 R15-R18 = 1K
p |- =5 | 1) 3eiacssr
1 T DIS1-DIS4 = LT543 COMMON-CATHODE, 7-SEGMENT DISPLAY
I -4 Hw ..............
pos U
I = RST ]
z 3 S (ML) 115
@ 1 T3 14 Bk ‘ia. L — w : w
- 18 - AMA- - [ - ] - | -—
3 =l CLK 12 N = AAN- ' ' || ' ’ a ' , | | ' '
o e L HOLHO L H O
1C1 . L2 IC2 3 (] Voun? || Pum® o[ L »
LM555 e 3 MM74C926 4 1 I Y
- e 14 T
LE] - .
& 1 7 |
2 200y N EE w AL A _:_L\‘_
‘ SR ) A A D
. ile i g W R 1 -
GND o : i . | T
e e M - ; E |
H1& 1 |
b | ]

BAI THUC HANH 11:

: [ l [ i 3
2 i - n3 =
] LG har :;.-_.-.- ZoTok K 7 --'".__
B P
1
T = - 3 . . IC2 3 301
2 ] 555 .
i —- r-
Ic1 L3 | , . |
555 = - 48 B
r : L ! " &
g Lol '
. I S N S
] H -l -4 Y S
Ch 24
- T i et
] |
| | ) i
(AT h
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BAI THUC HANH 12:

0K

|
[ T >
+ b 5 W
o o [l R 1N4DIT SeLnre
?‘ -T=
o T 16y !
3
- . 15Y - i { Ba +
+H_C a i ML1Ln ; 1 T ue 27T
T ~ i W W | teop
| @ : R LN 154
== 1c2 -
! ac v CD a
x 4017 Y
Fo ‘l - KT
2 1A F ;é ".,_.' W 12 Aoy
el IR | e i
Hr . T |1 cay
| _ED \ 100K O
I REDUTT e T SN0
BAI THUC HANH 13:
]
T 7 c5);
R4 RS R6 R7 OUTPUT
: 10K S100KS 100KS 10K 10K = LAMP
: C4 MTH 230V
oP P 03 ©100W
INPUT 25V 1N40O7 BT136
230V AC | ( 3 i TRIAC
S0Hz AR 7 lEe® MT2
N ¢ a7
- 4 25V T3,
/ ~ / \_\ 2 ‘f// ~ BC548. LEDI
LA/ T2 \l: J
~ T BCs48
BCG48
BAI THUC HANH 14:
02
"‘v‘:‘v wﬁl?\"
| Bt IC2 (N1-N4) = CD4093 ONIPF SYNTCH
1 NIQ
8 s 2" D1
! ' :"13?( T 1N4DI1
[o3] ) . A0V _+ .
2| MCT2E \ il Na 101 4k
. Lg] N1 T - 12 00
®¢] R4 <1 BCS47 *HEFER TEXT

GND
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BAI THUC HANH 15:

AT =
A NGO )
4 :‘T J’ I
OrOFF
SWITCH 1000 < I_ )
25v -~ ey 2/
230% AC gt | Pl ple A7 & B
50Hz - TIMER RS D8 10K 100
| [+] Cl — A4 1 R < 300
l | Nnéc O T 100K ST ) AL ay
| THAOO! El i il B \ -
x1 i 4 ’ ND
4 : . pl— o " s i 1N4007 |
X1 ! ' | N4DD* | TMA0ST 16 ’ 10 1" d_
230V AC 5DHz o | MR L2 o NG ‘
PRIMARY TO Yo Baman g < afe
12¥-0-12V IC1
CALL L
250mA - =7 R | RL1=12V, 2004
SECONDARY LEELL I é mcx% Cb4es0 | 1C/0 RELAY
h . R
TRANSFORMER . ohD § he
FRONT VIEW — ; B 5 ',
1%? Tod b E‘ 2
m hoTs BCS48
- VT
1. 8y LED? =3 ¥ “-W‘_-)L,-" BC548
i Ny L T A A m_....._:L
s L&t —=
| LK} acs -
| BCsas 481 B9
Pl SPEAKER 00K
=5 Ic2 7
T unes T YW, e
| 3 I Tacw
| |
N ~
BAI THUC HANH 16:
o -
L12V A1
FROM 11
CAR W
BATTERY * * BY PASS
AL1 = 12V, 2000 g1
. 1C/0 RELAY- SPST
R3 SWITCH
VR1 47K /
Ko é 100K o1 E F
4 8
1N40D7
1K § 12V
p——0
7 R4 t
-
e Ic1 ] Ex
LM555 T
\} SK100
z01 s 10 CAR
AUDIOVIDEC
3.3v Y LDR1 oy e e
ZENER LED1 5 1 R
Cl + LED3
1000 — 2 AUDIO
40V
0.0
v
o > . »—0
GND pr——
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BAI THUC HANH 17:

Ic1
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BAI THUC HANH 19:
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PHAN 9
CACH CAI PAT PHAN MEM ORCAD 9.2

@ Cho dia vao mdy, m& xem ndi dung trén dia. Sau d6 vao thu muc Orcad 9.2

Release, nhap dip vao tip tin <Setup.exe> Gap hop thoai:

{ ! 3 We advise you to turn off any virus detection programs while running .
this installation. -Antivirus programs can cause this installation to fail,

— Chon <OK>.

X

/ Welcome to the Orcad Family Release 9.2 Setup
program. This program will install Orcad Family
" Release 9.2 prioducts on your computer.

Itis strongly recommended that you exit all Windows programs
before running this Setup program,

Click Cancel to quit Setup and then close any programs you
have running. Click Next to continue with the Setup program.

- -“WARNING: This program is protected by copyright law and

Unauthorized reproduction or distriibution of this program, or any
portion of it, may result in severe civil and criminal penalties, and
will be prosecuted to the maximum extent possible under law.

| Next > I Cancel |

— Chon <Next>
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L

Software License Agreement gl L 1]

Please read the followang License Agreement. Press the PAGE DOWN key to see
the rest of the agreement.

(CADEMCE DESIGN SYSTEMS, INC. -
SOFTWARE LICENSE AGREEMENT

THIS SOFTWARE LICENSE AGREEMENT ("AGREEMENT") IS A LEGAL DOCUMENT
BETWEEN YOU AND CADENCE DESIGN SYSTEMS, INC. ["CADENCE"] PLEASE
READ THIS AGREEMENT CAREFULLY BEFORE INSTALLING YOUR CADENCE
SOFTWARE ("SOFTWARE"). BY USING THE SOFTWARE, YOU [EITHER AN
INDIVIDUAL OR A BUSINESS ENTITY)AGREE TO BE BOUND BY THE TERMS OF
THIS AGREEMENT. IF YOU DO NOT WANT TO BE BOUND BY THE TERMS OF
THIS AGREEMENT, CADENCE IS UNWILLING TO LICENSE THE SOFTWARE TO
(YOU. IN WHICH EVENT YOU MUST PROMPTLY RETURN THE SOFTWARE AND
ALL ACCOMPANYING ITEMS (INCLUDING MANUALS, BINDERS OR OTHER
CONTAINERS AND ANY OTHER PRINTED MATERIALS) WITHIN 30 DAYS. BY
EI.II'.‘KING *es" BELOW AND BY USING THE SOFTWARE . YOU ACKNOWLEDGE =]

Do you accept all the items of the preceding License Agreement? If you choose No,
Setup will close. You must accepl this agreement lo continue.

< Back Yes No |

— Chon <Yes>

X
Chooss from the folowing icensing oplions: i
i
]
& Siandalone Licensing |
" Network Licensing !
<Back Ne > Cancel |
— biénh diu vao <Standalone Licensing>
— Chon <Next>
Standalone Installation Options = R x|

& Install Products on Standalone Computer
" Update Licensing on Standalons Compeler

Pénh ddu vao <Install Products on Standalone Computer>
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— Chon <Next>

x|
Enter the Key Codes for the products pou have purchased in
the edit bost below [one code per ine).
a -
] =l
C
d
&
t
9
h
i
i
k
|
m
n
]
|
Press F1 for Help. .
Back [ Net> | cacel |-

- Lan lugt nhdp vao cacky twa,b,c,d, e, f, g h,i,j, k, 1, m, n, o.

— Chon <Next>

X

Setup requrss Codeas for the h
a Caplure L3
b Capturs Q5 j
c Caplure CI5
d Captue C15
& Loyout
i Layout Phus =l
Enter the Authorization Codes in the et bax below one code per ine].
If you do ot have Authorization Codes. press the “Get Autharization Coder™
bution to get your Authorization Codes.

=
Press F1 for Help.

Bd—lwml:adu ¢ Back News> | Cancel ]

— Nhédpténtuy y

— Chon <Next>

x|
Please anter pour name and the nams of the company lor whom
you work. ,
N N EED
I' Compary: {h.hmﬁenw
."
<Back New > Cancel |
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— Chon <Next>

User Information Confirmation

You have provided the following registration information:

Name: maychu

Company: khoa dien tu

Is this registration information correct?

Yes No I

— Chon <Yes>

Setup Types S x|

Choose the setup type and the destination directory.

Important notes for users of Cadence Allegro o SPECCTRA
products: The preferred folder to install yow Orcad Reloase 8.2
software is \Cadence if you intend to shate detign data with
Cadence Allagro ot SPECCTRA products on this system.

Press F1 for more detail. "

& Typical Program will be installed with the most common
options. Recommended for most users.

" Custom ‘You may choose the options you want to install
Recommended for advanced users.

r Dastination Folde: —- SR S — -

il::\ProgrmFies\Urcad Browse... ]

¢ Back Nest >

— Pinh diu vio <Custom>
— Chon <Next>

Luu y: N&u khong cai trong § C:\ thi chon Browse (chon & dia va dudng din khac)

|
\q) You have indicated a path that appears to contain a previous install of the Orcad famity |
: products. |
If you wish to have Orcad 9.2 co-exist with another version of Orcad products, please |
install 9.2 into a |
clean directory. (I.e. C:\Program files\Orcada.2)
Do you wish to install over the previous install?

— Chon <Yes>
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select Program Folder fat I boe x|

Setup wall add program icons to the Program Folder listed below.
You may type a new folder name, of select one from the exisling
Folders ist. Chck Next o continue.

Program Folders:

[Arcad Famiy Release 9

Existing Folders:

|Accessories
|Administrative Tools
CircuitMaker 2000 Trial
jethudio

Miciosoft Office Tools

Miciosoft Visual Basic 6.0
Oread Family Aelease 9 2

— Chon <Next>

Start Copying Files & ey x|

Setup has anough information to start copying the program fles.
1F you want to teview or change any settings, click Back. If you
e satishied with the sattings, chick Next Lo begin copying fles.

- Product destination directory:
C:\Program Files\Orcad hd
_<J »

<Back Next > Concel |

— Chon <Next>

Cadence Product File Transfer

e:\program files\orcad\document\psp_sug. pdf

? The following File types are currently registered to applications other than the products
\) you are instaling:
dsn, lib, olb, sch, chm, stl, cir, dat, net, out, sim.

Thess fils types must be registered for certain operations to work properly within the
installed products.

‘Would you liks to override the current settings?
v [ ]
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— Chon <Yes>

File Extension Registration e R T |
? The followang file types are currently registered to applications other than the products
\.) you are instaling:
cfg, drc, edn, exp, fip, map, net, pid, rpt, swp, upd, v, vhd, f, bom.
These file types shoukd be registered to snable drag-and-drop and double-cick.
operations in 'Windows Explorer to work property with the instalied tools, Other tool
operations will not be affected if these file types are left as they are.

Would you ke to override the current settings?

s %]

— Chon <Yes>

\i) The Acrobat Reader i necestary for viewing the on-line manuals in our installation.
If you would like to install the Acrobat Reader, version 4,05b is available on our CD at
<CD>|Adobelrs405eng, exe.

If you have a prewvious version of Acrobat instaled, pleass be sure to review our
Release Notes For quastions you may have on the upgrade process.

hote to NT users: Yersion 4,05 did not have the search capability, please make sure
you install version 4,05b i you want the ssarch capability.

— Chon <OK>

Setup Complete

1 dation of (5] has Lt mrd 41 sthdy. Ses the
Release Notes for kast-minute information about this release.

' Launch the inletnel bowser to view the Relsate Rigtes.

[Shortcuts have been added Lo pour ‘Stan’ menu)
Chck Finish to complete Setup.

— B4 chon dau kiém <Launch the internet browser to view the Release Notes:

— Chon <Finish>

Liic nay trén man hinh s& hién 1én bi€u tugng clia chuong trinh ORCAD nhu sau
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orcad

a (adence product family

@ Vao thu muc <Crack> trén dia lan Iugt sao chép 2 tdp tin install va
PDXOrCAD vao § dia C theo dudng din C:\Program Files\Orcad\. Nhip dip
vao PDXOrCAD trén & dia C, gip hop thoai:

I 0rCAD v9.2

'Diret:téry: C:\Program Files\Orcad\
v .

T4y
- Welcome to a new release from PARADOX -
Be sure your programm is not running at the moment.
If the path above is filled and it's your correct Installpath
then just press ‘Apply' ta patch the program,
otherwise show me the the conect path before.

- Chon <Apply>. Hién 1€n cdu thong bao nhu hinh la viéc cai dat da thanh cong.
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- Chon <ByeBye>

Luuy:
Trong qu trinh chudng trinh Orcad dang cai dit n€u mudn bd qua thi hiy nhin nit
<Cancel> trong cdc hdp-thoai. Khi d6 hdp thoai théng bdo <Exit Setup> s€ Xuat
hién trén man hinh. N&u vi Iy do nao dé6 mudn thodt khéi chuong trinh cai dit
Orcad va trd vé moi trudng Windows thi hdy nhan ndt <Exit Setup>. Con néu

nhan <Resume> thi chudng trinh s& ti€p tuc thyc hién cOng viéc cai dat.

Exit Setup — : i x|

Setup is not complete. If you quit the Setup program now, the
program will not be installed.

You may run the Setup program at a later time to complete the
installation.

To continue installing the program, click Resume. To quit the
Setup program, click Exit Setup.

I Resume I Exit Setup
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TAI LIEU THAM KHAO

1. Hu6ng din sit dung ORCAD 9.0 Nha XB th6ng ké

2. Huéng din st dung Eagle Nha XB thong ké

3. Hu6ng din sit dung Electric Workbench Nha XB thong ké

4. Huéng din st dung Circuit Maker ' Nha XB GTVT

5. Capture CIS vé cdc sd d6 mach dién Vuong Khénh Hung
6. Layout.Plus vé c4dc bang mach in Vudong Khanh Hung
7. Pspice dung phan tich mach dién Vuong Khanh Hung
8. Phin mém thi€t k€ mach in Hoang Vin Ping

9. Learning Capture | Help

10. Learning Layout Help
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Gid61 thi€u chudng trinh

Phan 2:

Tim hi€u cdc giao dién clia Capture
Phan 3:

Trinh ty vé& s¢ dd mach nguyén ly
Phin 4: '

Tim hiéu cdc Ky hi€u linh ki€n cé trong cédc tdp tin thu vién
Phin 35:

Tim hiéu c4c giao dién ctia Layout
Phin 6:

Bién soan céc ki€u chan han mdéi

Phan 7:

Vé& bang mach.in theo sd d5 mach dién bing cdch thitc thd ¢dn
g g g

Phin 8:

Sy li€n thong giira ky hi€u linh kién clia Capture véi Layout

Phin 9:
Céch cai diat phdn mém Orcad 9.2
Tai li€éu tham khdo

Muc luc
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