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Trong bai tip nay ban sé dudc huéng din thi€t k€ mach in cho mach AVR clia mdy ph4t
cong sui't nhd c6 so dd nguyén 1y nhu sau :
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chuong trinh v& sd db
nguyén ly trong OrCAD, hay
nhip chon  Start >
Programs > OrCAD
Release 9 > Capture.

Man hinh OrCAD
Capture xuit hién, chon
File > New > Project. Hop
thoai New Project xuit
hién. Tai khung Name, nhap
tén cAn dit cho mach vao,
tai khung Location nhip
chudt vao nit Browse dé
chon dudng din cho mach
glti vao. Chon xong nhip
OK.

M ame
If-\EH AR CUA MAY PHAT COMG SUAT MHO

g% ™ Programmable Logic Wizard
a

g* [+ Schematic

(]
Cancel

Help

otk

— Tip Far Mew Uzers

Schematic: Wizard iz the
fastest way to create blank
zchematic project.

Location

chBT-O0RCAD

Brovese... |
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Man hinh lam viéc ciia Orcad xuit hién, d€ 13y linh kién cho mach, hdy nhap chuot vao

biéu tuong Place part trén thanh cong cu.

Trong mach ndy gom ¢6 : 1 RAC CAM 2 CHAN, 2 TU PHAN CUC, 6 DIODE, 8
PIEN TRO, 3 BIEN TRO, 1 TU KHONG PHAN CUC, 1 CONG TAC, 4 RAC CAM 1
CHAN, 1 SCR, 1 DIODE ZENNER, 1 JFET, 1 TRANSISTOR PNP, 1 RELAY.

F

3
=

[Place part

Hop thoai Place Part xuit hién, trong khung Libraries khong c6 nhitng muc chita linh
kién cin thi€t cho mach nén hiay nhidp chudt vao niit Add Library d€ 14y muc chia linh kién

Place Part [ x|

can thiét.

Part: — Graphic K |
I € Momal
Cancel |
£ Convert
Add Library
— Packaging
Bemawe Li
Partz per Pka: 1

Part Iﬂ Fart Sears

Help

Libranes:

Dezign Cache

Hop thoai Browse File xuit hién, truc tién 14y dién tr nén hiay nhap chuodt vao tén

Discrete. Chon xong nhap Open.

Browse File

Look in: I 3 Library

=] Atod o
BuszDriverTransceiver E
Capsym Fi

Kilinx Connector

. Amplifier Counter
i E

-El g [EE

File name: IDiscretE

Files of type: IEapture Library(*.alb)

["| Open az read-only
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Hop thoai Place Part xuit hién véi muc Discrete da dugc nap vao khung Libraries. P&
14y dién trd, nhap chudt vio muc Discrete. Tai khung Part nhdp chudt vao thanh cudn bén phai
dé tim R. Tim tha'y nhap chon né. Chon xong nhap OK. Con trd chudt xuit hién hinh dang dién
trd, di chuyén né ra man hinh lam viéc va nhap chudt tai nhitng vi tri khac nhau d&€ chon vi tri,
s6 lugng dién trd.

B [ oo
IH = Momal h
Cancel |
Q11334 =] " Convert
UVB11134 Add Library...
N gﬁg:‘l :II g%g —Packaging———
Eres Bemowve Library |
: PACE Farts per Pkg: 1
— "
R-PACKT i Part: - Part Search... |
R10-4PDT at: | -]
RIGDPDT ~| Help |
Libraries;
N Dezign Cache
2
% <Value=

D& ti€p tuc 1ay bi€n trd, nhap chuodt vao bi€u tugng Place part trén thanh cong cu, hop
thoai Place Part xuit hién. Tai khung Libraries nhdp chon muc Discrete, tai khung Part nhip
chon tén RESISTOR VAR. Chon xong nhap OK va di chuyén con trd ra man hinh lam viéc dé
nhap chon vi tri, s6 lugng bién trd.

Flace Part [ x|

Part: —Graphic———————— ok
|HE5|STDH VAR

& Nomal
Cancel
RESISTOR SIP 9 ] " Conwvert
N RESISTOR SIP 9HE Add Library...
RESISTOR TAPFED . i
— Packaging

BESISTOR YAH Femave Library

P

—|/ RESISTOR waAR 2 .
RESISTOR/5M Parts per Pkg: 1 e
RFDPDT - Fart: - art Search...
RF SFOT at: | -]
RKIE-SFDT -] Help
Libraries:
;\ Dezign Cache ™
1 3
—
Ry
<alue=
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Pé chon DIODE, nhap chudt vio bi€u tugng Place part trén thanh cong cu. Hop thoai
Place Part xuit hién, tai khung Part nhap chon tén DIODE. Chon xong nhiap OK va di chuyén
con trd ra man hinh 1am viéc nhap chon vi tri, s6 lugng DIODE.

Place Part [ x |

Bart: —Graphic————— oK
|DIIIIDE & Noml
Cancel
DF105/5M <] ™ Corvert

DFZE-DL-DPDT Add Library. .

Bemove Library

DF2E-DPDT .
ATi——— [ Plesre
DIODE BI-DIR TRIG

uida0e

R ,
DIODE EREAKDOWN Parts per Pka: 1 R
DIODE ERIDGE Part - art Search...
DIODE DIAC - | =
DIODE SCHOTTKY |+ | Help
Libraries;

g\ Dezign Cache D7

I H

Value>

Pé chon Diode zener, nhip chudt vao bi€u tugng Place part trén thanh cong cu. Hop
thoai Place Part xuat hién, tai khung Part nhiap chon t¢én DIODE ZENER. Chon xong nhap
OK va di chuyén con trd ra man hinh 1am viéc nhap chon vi tri zener.

Place Part [ x|

[DIODE ZENER o e L3
a Cancel |
DIODE DIAC ;| " Convert
DIODE SCHOTTEY Add Library. .. |
DIODE TUNMEL e
N DIODE WARACTOR EIEREIE Remove Library |
—————( |DIODE ZENER./SM Parts per Pk 1 S
DIODE ZENER1 Part - art Search... |
DK14.5P5T at; | -]
DE1ATB-DPST -] Help |
Libranes:
N -
Dezign Cache D7
Y P
=Value=>

D& chon tu khdng phan cuc, nhiap chuodt vao biéu tugng Place part trén thanh cong cu.
Hop thoai Place Part xuit hién, tai khung Part nhap chon tén CAP NP. Chon xong nhip OK
va di chuyén con trd ra man hinh lam viéc nhap chon vi tri tu.
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Part: — Graphic
II:.E'-.F' NP & Momal
Cancel |
CA3035/T0 ;I " Convert
N CAP Add Library. . |
CAP 27 .
— Packaging
Remowve Librar
CAP/SM : 0 4 |
/ CAPACITOR Partz per Pka: 1 e .
CAPACITOR DUAL NON [ | art Search.. |
CAPACITOR DUAL POL i
CAPACITORFEED v | Help |
Libraries;
;\ Diezsign Cache
- ] c?
=Value=
Pé€ chon tu phan Place Part [
cuc, nhidp chudt vao
b,Aq ‘o Pl ¢ Part: — [araphic m
leu wong Hace par [CAPACITOR POL S
trén thanh cong cu. L Cancd
Hop thoai Place Part CAPACITOR DUAL POL | " Convert R
- n . CAPACITOR FEED Add Libr
xuat hién, tai khung CAPATITOR NON-POL L 2 J
Part nhip chon t€n AT R R Bemave |
CAPACITOR POL. FeisiEn e |

Chon xong nhap OK va
di chuyén con trd ra

man hinh lam viéc

nhip chon vi tri, sO

lugng tu.

-

Dezign Cache

Fart: I - I

.
T =%alua=

Part Search... |

Help

B chon SCR. nhip

chudt vao bi€u tugng Place
part trén thanh cong cu. Hop
thoai Place Part xuit hién, tai
khung Part nhdp chon tén
S$2800. Chon xong nhip OK va
di chuyén con tré ra man hinh
lam viéc nhap chon vi tri SCR.
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Bart: — Graphic

|52EHIIEI S
S2008L/T0 ] ™ Convert
52008R/TO

S20EATO .
5218-5PST ack.aging
AN Fartz per Pkg: 1

Fart: I vI

Iy
=y
= =walue=
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P& chon Cong tic, nhdp chudt vao bi€u tugng Place part trén thanh cong cu. Hop thoai
Place Part xuit hién, tai khung Part nhip chon tén SENS59145-SPST. Chon xong nhap OK va
di chuyén con trd ra man hinh 1am viéc nhap chon vi tri cong tic.

Place Part [ x|

Bart: — Graphic—————— K
ISENSEEIME-SF'ST & Nomal
. Cancel
SEMSR906R-5FPST ;I ' Convert
SENSRI0TO-5PST Add Library..
r CENSET135-5P5T  Packadi
SEM5S59140-5P5T ElEiing

Bemove Library

(SENSHAT4REPST

iida0;

—— [ SENSEIE0SPST Parts per Pka: 1 —
aF163 Fart: - art Search...
SF1E4 bl at: | |
5651 | o
Libraries;
;\ Dezign Cache
947
W 10,ff 2
=% alLie=

Pé€ chon JFET, nhap chudt vao bi€u tugng Place part trén thanh cong cu. Hop thoai
Place Part xudt hién, tai khung Part nhip chon tén MU4893. Chon xong nhap OK va di
chuyén con trd ra man hinh lam viéc nhap chon vi tri JFET.

Place Part [ x |

Part: — Graphic—————
[MU4a33 & Noma N
Cancel |
MLZ0 ;I & Corveert
N L4851 Add Library. .. |
ML4E3 ~Packaging——
Bemove Library |
/ maéﬁ%dﬁ Partz per Pka: 1
i
MLUR110 Pat: Iﬁv Part Search... |
MURT100 -
MURT13 | Help |
Libraries;
g\ Design Cache

m
2
hory
/1 =walue=

—

D& chon RELAY, nhip chudt vao biéu tugng Place part trén thanh cong cu. Hop thoai
Place Part xuat hién, tai khung Part nhdp chon tén RELAY SPDT. Chon xong nhap OK va di
chuyén con trd ra man hinh lam viéc nhap chon vi tri RELAY.
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X B
|F=Euw SPDT i L
Cancel |
REL&T DFDT HE ] ' Conwvert
N |RELAY DPST Add Libran... |
REL&Y DPST HE .
TRy EPDT R AL Femove Libray |
Remove Librany
|/ EE&$ EEE-}[ HE Partz per Pka: 1
RELAY SPST HE - Part: - Fart Search... |
RESISTOR st | -]
RESISTOR 12 -] Help |
Libraries:
! b2
[\ Deszign Cache ﬁﬁ
% I
;
—2qb
=% glue=
P& 18y chan cim

(khong c6 trong muc nay), nhap
chudt vao bi€u tugng Place
part trén thanh cong cu. Hop
thoai Place Part xut hién, dé
14y muc c6 chita chan cim,

nhdp chudt vao nit Add
Library.

Hop thoai Browse File
xudt hién, nhadp chudt vao
thanh cudn bén dudi dé tim va
chon muc Connector. Chon

Eart: e
HEL&Y SPST % Nomal
oeeeT ;| " Convert
REL&Y SPST HE
RESISTOR i
— Packaging

RESISTOR 152
RESISTOR 13 .
RESISTOR 155 e
RESISTOR 7RACK

P I -
RESISTOR SPACK at: | -]

RESISTOR BRIDGE | ~| | |

—

Libraries:

Dezign Cache

xong nhap Open. ;
2 %
=% glue=
Browse File [ 7]

Loak in: I 5 Library

-l @ = [EE

Hilinx

Capsym

BuszDriverTransceiver

File name:

II:I:unnech:ur

Files of type: IEapture Library[* olb]

[ Open as read-only
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Hop thoai Place Part xuit hién, tai khung Libraries nhip chon muc CONNECTOR.
Tai khung Partnhdp chon CHAN CAMecin, & ddy ta nhip chudt vao tén CONI1. Chon xong
nhip OK va di chuyén con trd ra man hinh 1am viéc rdi nhap chon vi tri, s& luong chan cam.

Place Part [ x|

II:I:IN‘I & Nomal k
Cancel |
—N COM MCE3 " Convert
Add Library. .
- COM10 .
COM100C — Packaaing
COMT0A Bemove Library |
COM10AR Partz per Pka: 1
COM10B Fart: - Fart Search...
COM10OC at: | -] —l
IEEIN-I% ;I Help |
4,\ Librariez:
J?
A |Deszign Cache
DISCRETE — 1
<\Value:>

Pé€ 14y chan ciim 2 chan, nhap chudt vao biéu tugng Place part trén thanh cong cu. Hop
thoai Place Part xuit hién, tai khung Libraries nhip chon muc CONNECTOR. Tai khung
Part nhip chon CHAN CAM cin thiét, & day nh4p chuot vao tén CON2. Chon xong nhap OK
va di chuyén con trd ra man hinh 1am viéc rdi nhap chon vi tri chdn cim.

Place Part m
Part: —Graphic————
IEDNE & Nomal

Cancel |
" Convert
Add Library. . |
— Packading
Bemove Library |
Parte per Pla: 1
Pat Iﬁ Fart Search... |
Help |
\ Libraries: J?
—|/ Dezign Cache _ 1
DISCRETE
— 2
<Value=

D& 13y Transistor (khdng c6 trong muc nay), nhap chudt vao biéu tugng Place part trén
thanh cong cu. Hop thoai Place Part xuit hién, d€ 14y muc c6 chita Transistor, nhap chudt vio
niut Add Library.
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Im = Momal

Cancel |
CONZ ﬂ ™ Convert
COMZ20 Add Librar..
COM204 — :
COMZAR —Packaging——— J
CONZ0B Farts per Pkg: 1 —
COM20C Patt 5 J
COMZ24 Part - art 5
CONZ4s o | -]
CON24B ~| H

Hop thoai Browse File xuat hién, nhap chudt vao thanh cuén bén dugi d€ tim va chon
muc Transistor. Chon xong nhiap Open.

Browze File nm
Look jr: |@ Library j ﬁl

% MizcPower regulator
MuxDecoder ShiftRegister
opamp . sram
PASSIVEFILTER 5

pld
prom

[]

File name: |Transistnr Open N I

Files of type: IEapture Library(* ol -] Cancel

[T Open az read-only

H@p thoai Place Part [JFreSr x
xudt  hién, tai  khung
LibrariesnhAp chon  muc EET;;ES? ~Brepite oK
TRANSISTOR. Tai khung I ' Nomal —
Part nhip chon Transistorcin, SN 36 B " Convert
§ ddy ta nhidp chudt vao tén 2N 3535 — Add Library...
2r 3636 :
— Packaging

2N3637. Chon xong nhip OK
va di chuyén con trd ra man
hinh 1am viéc rdi nhip chon vi
tri Transistor.

Bemowve Librany
Partz per Pkag: 1

Pat Iﬂ Part Search...

Help

Pk

COMMECTOR "
Deszign Cache o
DISCRETE 4 E\falue}

TRANSISTOR
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Sau khi tit cd cdc linh kién di dugc 14y ra man hinh 1am viéc, d€ hinh dang linh kién
khong xud't hién tai con trd chudt nita, nhap chudt vio bi€u tugng Select trén thanh cong cu.

F Y

|Select

Sau khi 14y tat cd cdc linh kién ra man hinh 1am viéc, céc linh kién trong man hinh lam
viéc nhu sau:

R1 Rz R R4 R4 R RY 4 ﬁiﬁ &t ﬁiﬁ &t ﬁiﬁ &
R

E& R4 E10
RESISTOR &R  RESISTOR WaR _ RESISTOR WaR
01 0z 0z 04 k] [uli] or -
e T T e e T
DIDDE OIODE DIDDE OIODE DIoDE OIODE DIODE £ZEMER

kA
L xs
—i0——
CZ 3 3
CAP %&Dmnﬂﬂmmﬂ FE&_% saEgn 1 .-""'- 2] 1
,I fulllas o2 #

SEMSSO145-5P 5T

G—Ii' 5 REL&Y SP5T
o 7]
CON1 CON1 |:|:|N1 |:|:|N1 2HaEIT
cnuz

Ti€p tuc ti€n hanh sip x€&p linh kién. Mudn di chuyén linh kién, nhdp chudt vio bi€u
tugng linh kién va ré chudt. Mudn quay linh kién déi xing qua truc ding, nhap chon linh kién

r6i nhap phai chuot. Mot cita s& xudt hién, nhdp chudt vio Mirror Horizontally. Mudn quay
linh kién mot géc 90°, nhdp chon linh kién rdi nhdp phai chudt. Mot clra s6 xuat hién, nhap
chudt vao Rotate. Mudn quay linh kién ddi xitng qua truc nim ngang, nhap chon linh kién rdi
nh4p phai chudt. Mot cira s6 xuit hién, nhap chudt vio Mirror Vertically.

-1

['_ ] ° AT J3
Mirror Horizontally h Mirror Horizontally '3—[ Mirror Horizontally
Mirrog <ally

| a Mirror Yertically
Fotate

Mirror Yertically h
FRotate

Edit Prope]
Edit Part
Descend

o

Descend

Zoom In Zoom In
Zoom Dut Zoom Out Zoom Out
Go To... Go To... Go To...
Delete Delete Delete

Trong khi di chuyén, c6 khi hai chan linh kién cham nhau. Hop thoai OrCAD Capture
xudt hién ring n€u mudn ndi hai chan linh kién nay v6i nhau thi nhdp OK. Néu khong mudn
ndi thi nhap OK rdi nhap vao biéu tugng Undo trén thanh cong cu d€ di chuyén lai.

O0rCAD Capture x

highlighted. If you do not want connectivity to change. chooze Undo

& Metsz have been changed by the drag operation. The changed nets are
now.
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Sau khi di chuyén cé4c linh kién theo sd @6 nguyén 1y, c4c linh kién sip x&p nhu sau:

(PR P S

I R1 o SEMS50145-5PST

04
R10 nlEs .E
l COMZ

c3
R POL LEFBREITOR POL R?
ESISTOR AR

oy
DIODE ZENER “’

RELAY SPOT
fu1U4893
SESDD
R11
R

RESISTOR Wik T cap e
DIODE

Tié€p tuc ti€n hanh ndi chan cdc linh kién theo so d6 nguyén 1y. Nhap chudt vao biéu
tugng Place wire trén thanh cdng cu. Con trd chudt thay d6i thanh hinh chit thip, nhap chudt tai
chan linh kién cAn ndi 16i di chuyén con trd d&€n chin linh kién cin ndi v6i né va nhap chuot.
Nhitng chian naokhong mudn k&t ndi thi nhap chudt vao bi€u tudng Place no connect trén thanh
cong cu rdi di chuyén con tré d&€n chan khong k&t ndi va nhap chuot.

=%

Iy]

lace wire| |Place no connect

Ct thé ti€p tuc cho d&n khi tat ca cdc linh kién dudc ndi theo sd @6 nguyén 1y sau:

st
1o—"5t "
J1 R o SENSAO145-5P5T .
[] » :
DINDE 4
EDN1 E R10 D F Y DI
2 D2 +—t N K]
| COoNZ
; b o3 EZISTOR ﬁmm
" DI0DE CAPSCITOR POL 7 CAFBEITOR POL i
R Ra 03
(] e —
o7
RS
i . DIODE  _ A DIODEZENER - |
& RESKIOR W0 i K2
]
II‘_ 2 ; o] RELAY $POT
2 3 ol e
CONT R 2N3TT [
l: o
- E S
R4 = &
RESISTOR VAR EAF NP Ri1 ” h oe
; F DIDDE
Lol
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Pé€ thay ddi gid tri Display Properties [x]

linh kién, nhap ddp chudt ~Fant

Mame: “alue i
vio gid tri linh kién. Hop ;\ Arial 7 (default)
thoai Display Properties A Value: L1 Change.. | Lse Defaultl

xuat hi€n, tai khung  [Tifspllsg st

n .. . A — Color
Value nhip gid tri cén ™ Do Mot Display _

dit cho linh kién. Nhip & Vetas Ol |

gid tri xong nhap OK. ¢ Name and Value :
— Rotation
" Name Only & o 18
" Bath if Value Exists oo ~ 5
k. Cancel | Help |

T

Trong khi thay d&i gid

tri linh ki€n, c6 nhitng gia tri ~ Font
Mame: alue

linh kién khong can thay d6i uial 7 [defaul]

cling nhu khong mudn cho né Value: [DIODE Change... [}{Use Deta
xuat hién trén mach dién,
nhip dip vao gid tri linh

— Dizplay Format

— Color

kién d6. Hop thoai Display f" "-.-"alue Oy Ij

Properties xuit hién, tai O Name and Value

. ~ — Rotation
khung Display Format nhap " Name Only P ~ 1o
chuét vao muc Do not € Bothif Value Exists o 5
Display. Chon xong nh4p
OK. ] Cancel Help
Ty
Sau khi thay d&i gi4 tri linh kién, cdc linh kién trong mach nhu sau:
A1 TN
LNt .
J1 R1 o1
311
[1] M 5
L1 10K 05
04 1
€2 R2 oz RO . Y 4+
CYON KICH TU
Kl P s
Lz 10K -1 <ruF RT
220
Jz R i
WRI-3E
n > Lo
Lz 10K _ oy R
Jd4 i ﬁ
E'_ ZNIEIT = h K1
WR1-600 ] T
N 2 ‘l: 3 0d o e e
1 2646 o
o . 4
jum— 4 |
. 0.220F s O
3] Ri1 SCR-10A1000% h 4
WHZ-3E é‘j 47
[arl
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P& kiém tra 16i cho sd @4 nguyén 1y va chuyén sang so d6 HE R

mach in, nhap chudt vio bi€u tugng Minimize géc phdi phia trén K 5].%]

man hinh.
—

Man hinh nhu sau xudt hién, tai khung bén trdinhdp chon trang PAGEL. Sau d6nhap
chudt vao bi€u tugng Design rules check dé ki€m tra 15i.

File Design Edit Yiew Tools Accessones Heports tions Window He

I (0 = = - I 0
V' |Desion iles check

FCE

3 File l R Hierar-:h_l,l]

F- £ Design Besources

— Amach avr cua ma
— SCHEMATIC1

SR PAGE 1

+-C1 Design Cache
1 Library

1 Outputs

1 Referenced Projects

Hop thoai Design Rules Check xuit hién, nhap chudt vao nit OK dé ti€n hanh kiém
tra. Néu khong thdy thong bdo gi nghia 1a mach khong c6 15i.

Design Rules Check [ x|

Deszign Rules Check | ERLC katrix I

—Scope bode |
% Check entire design " Update Occurences
" Check selection & Update Instances [Prefered) ‘
— &ction

" Check design ules
™ Delete existing DRC markers

— Feport
[T Create DRC markers for warnings

[T Check hierarchical port connections [T Check unconnected nets
[T Check off-page connectar connections [T Check SDT compatibility

¥ Feport idertical part references [ Report off-grid objects
¥ Eepoit invalid packaging [" Feport all net names

[ Report hierarchical ports and off-page connectars
Report File: [ Wiew Output
IE:&BT-DHD&DHM&EH AR CUA MaAY PHAT COMG 51

N4

k. %J Cancel Help
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Tiép tuc tao tip tin c6 dudi .mnl
dé thi€t k€ mach in. Nhap chudt vio
bi€u tugng Create netlist trén thanh
cong cuy.

Create netlist

Hop thoai |EEiilils [ x|
Create netlist xuit | (g5 200 PSpice | SPICE | VHOL | Veriog| Lavout | INF | Gther |
hién, nhap chudt
vao Layout, tai
khung Netlist File
c6 thé nhip chuot
vao niit Browse dé
chon dudng din

cho tip tin dugc giri
Chon & User Properties are in jnches

— PCE Foatprint
Combirned property string:
I{F'EB Footprint}

— Optionz

[T BunECO to Lapout

vao/. xong ™ User Properties are in millimeters
nhap OK.
Mot h@p M etlist File:
thoai xuat hién |E:'\BT-EIF|E.&D"~M:’-'-.EH AR CUA MAY PHAT COMG SUAT MHO ML

thong bdo la tap tin
trén s€ dugc Save
dé k&t noi. Nhap
OK d¢€ ti€p tuc.

] ’\J Cancel Help
]

Design C:ADANGAMACH AVR CUA MAY PHAT CONG SUAT NHO.DSNM
will be saved pnior to nethsting.

Tié’p tuc chuyén OrCAD Capture
sang ché& do thi€t k& mach
in, hay nhdp chon Start > &
Programs > OrCAD
Release 9 > Layuot Plus.

Programs 3 MicroSim Eval 7.1 P & Capture CI5
EAGLE Layout Editor F Capture
’ @ WinNc 2000 ¥ E&l Layout Engineer's Edition
, @ Adobe Acrobat 4.0 F H Layout Engineer’s Edition SmartRoute Calibr. ..
@ Dr Solomon’s AntiVirus ¥ Layout Plus
¥ [B) Swish15 v ¢ “gute Calibrate

5 Swish 1.

g @ Hara W
3D Xara 3D
@ New Yis

-

B ®E E R E e

PSpice AD
PSpice Mode

£
=

=]
-

B visio Te | PSpice Stim
@ Swish 6 ’ Release Notes
Log Off Quang huy... @ Swish 2.0Nufha B Simulate

b

IE OrCAD Release 9
(53 Siemens LOGD!Soft ’

J @ E 3 gn (3] IE Adobe Mustrator 9.0 ACH A

Unlnstall

% [l c| n,'ﬂSnagltf3...| H'&E@%

Shut Down._.
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Man hinh thi€t k€ mach in xuit hién, |File Yiew Tools Help

nhap chopn File > New dé mé mot File méi.

Open...
Import *
Export 3

Hop thoai Load Template File xuat hién, nhap chudt vao nit Open.

Load Template File X
Look jn: Ia Data j EI
_default.tch Ah.tpl Be.tpl
1bet_any_tch Ahc_tpl C.tpl
2bet_zmt_tch Av_tpl Cadstar.tch
2bet_thr.tch Avl.tpl Cc.tpl
386lib_tch Avc.tpl Cerami
3bet_any_tch B.tpl D _tpl
K ]

File name: DEFAILT Open L\\ |
Files of type: | Template [* tpl:* tch] -] Cancel |
#

Hop thoai Load Netlist [EEI T HE
Source xuit hién, nhip chon . —1 vl [
N T ; Look jre | =3 Bt-orcad - 3
tén mach can thi€t k€ mach in. | il
Chon xong nhﬁ.’p Open. MACH AVE CUA MAY PHAT CONG SUAT HHO.MHL
File narme: IM.&EH AWVE CUA MAY PHAT COMG SUAT HH
Files of twpe: | Netiist (% rori | Cancel |
#
Hop thoai Save File As  Elaiabiiicbis (7] x
xudt hi¢n, tai khung File name | saven |3l Brorcad x| ﬁl

nhip tén can dit cho mach in
vao (tuy chon). Nhdp xong
nhap chudt vao nit Save.

MACH A¥VR CUA MAY PHAT COMG SUAT NHO

File name:

Save as lype: IEnard [*.rnax) LI Cancel |
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Sau mot thdi gian chd dgi, hop thoai nhu sau xuat hién. Trong hop thoai Link Footprint
to Component c6 thong bdo 1a khong thé tim thid'y chan mach in ctia Q1 c6 tén 12 S2800. Vi thé
nén phai tim chan cho linh kién nay bing cdch nhap chudt vao nit Link existing footprint to
component...

] Automatic ECO Utility

o]

File A [urlglnal dESIgI‘I file]: CADANGAMACH AVR CUA MAY PHAT CONG SUAT NH(

File Epg w0 5 UAT NHO.MHNL
Link Footprint to Component E ﬁHD.LIS

E::; AutoECO cannot find a footprint for component Q1 10.ERR

Extra from part name 52800,

Mapy

Merg Please choose one of the options below: |

nt library ...

Defer remaining ed

ntil completion ...

0K

Cancel

Hop thoai Footprint for S2800 xuAt hién, tai khung Librariesnhap chon muc TO. Tai
khung Footprintsnhip chon muc TO202AA d€ chon chin mach in cho SCR. Chon xong nhip

Ok.
Footprint for 52800
[\ Librarie=

Add...
TRAINING E—

YRES
WCOK100T

5

FRemove

— Foatprints

TO1M
TO101/R125
To12
TO123
TO124
TO126
TO1#/R050
TO14

L]

TO 20284
TO2022B
TO202AC
TOZ20544

Cancel

Help

R

i1

Hop thoai Link Footprint to Component xuit hién thong bdo 13 khong thé tim thdy
chan mach in ctia SW1 ¢6 tén 12 SENS591 45-SPST. Vi thé€ nén phdi tim chin cho linh kién nay
biang cdch nhap chudt vao nit Link existing footprint to component...
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Link Footprint to Component m

AutoECO cannot find a footprint for component SW1
from part name SEN559145-5P5T.

Please choose one of the options below:

Create or modi nt library ...
Defer remaining ed ntil completion ...
oK | Ho | | Cancel |

Hop thoai :
Footprint for SEN559145-5P5T

Footprint for o
SENS591  45. | [ Lbrares
SPST xuit hién, Add...
. Lay'd
tai khung LC i
Libraries nhip EEE 04
chon muc FCOM ~| | Remove
JUMPER. Tai :
. — Footpri
khung Footprints
~ L PE R 400
nhap chon muc JUMPERTO0
A JUMPERT100
chon chan mach JUMPER1200
in cho cong tac. JUMPER 200
~ JUMPER 300
Chon xong nhap
Ok. JUMPERS00
JUMPEREDD
JUMPER 700 Ok Help Cancel
JUMPERS00 [%
JUMPERS00

Hop thoai Link
Footprint to Component
lai xut hién véi thong bdo
12 khong thé tim thdy chin
mach in ciia Q2 c¢6 tén la Please choose one of the options below:
MU4893. Vi thé nén can
tim chan cho linh ki€n nay

AutoECO cannot find a footprint for component Q2
from part name MU4893,

bing cich nhdp chudt vao Create or modi t library ...

nut Link existing footprint

to component... Defer remaining ed ntil completion ...
oK H Cancel
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H6p thoai Footprint for MU48393

Footprint for
MU4893  xuit
hién, tai khung
Libraries nhap
chon muc TO.
Tai khung

Footprints nhip
chon muc
TO202AB  d€
chon chian mach
in cho
Transistor. Chon
xong nhap Ok.

Hop

— Libraries

&dd..

—
LI Remove

TO7M
TOMM/R125
T2
To123
TO124
TO126
TO17/R050
TO18
TO20244

TO2024C

Ok Help

- I

Cancel

thoai

Link

Footprint to Component
xuat hién thong bio khong
thé tim thdy chian mach in
cia J1 ¢6 tén la CONI. Vi
th&, hdy tim chan cho linh
kién ndy bing cdch nhdp
chudt vao nat Link existing
footprint to component...

Hop
Footprint for
CON1 xuit hién,
tai khung

thoai

Libraries
chon muc
BCONI100T. Tai
khung Footprints
nhdp chon muc
BLKCON.100/VH/
TM1SQ/W100/1

dé chon chian mach

nhip

in cho chan cim.
Chon xong nhip
OKk.

Footprint for CON1

Link Footprint to Component m

AutoECO cannot find a footprint for component J1
from part name CON1.

Please choose one of the options below:

Create or modify footprint library ...

Defer remaining edits until completion ...

— Libraries

— Footprints

BLKCOM. 100AMH/THM1S

ELKCON.100/RH/TM 20\
ELECON 100//H/TH150
ELKCON.100AH/ TM150A%, 100410
ELKCON.100AH/ TM1S0A%. 100411
ELKCON.100AH/TM150A%. 10012
ELKCON 100A/H/TM150 /100413 =
ELKCON100AH/ TM150A%. 10014

ELKCON.100AH/TM150A%. 100415

ELKCON.100AMH/TM150A%. 100416

ELKCON.100AH/TM150A% 10017 Ok
ELKCON.100AH/TM150A%. 100418
ELECON 100A/H/TM150 4% 100419 ~| [s |

w1001

Cancel

Help
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Hop thoai Link Link Footprint to Component [ x|

Footprint to Component
ti€p tuc xudt hién thong
bdo khong thé tim thdy
chin mach in cta Q3 c6 Please choose one of the options below:
tén 12 2N3637. Vi thé nén
phdi tim chin cho linh kién

AutoECO cannot find a footprint for component Q3
from part name 2N3637.

nay bing cdch nhdp chudt Create or modify rint library ...
vao nuat Link existing
. Defer remaining edi ntil completion ...
footprint to component...
oK | Hep— | Cancel |
Hop  thoui
Footprint for | -Libraries
2N3637 xuit hién, e
tai khung Libraries
nhap chon muc TO.
) i
Tai khung LI Femaove
Footprints  nhap
chon muc
TO202AC dé chon 2024,
chan mach in cho TO100 il
TO101
JFET. Chon xong TO101/R125
A T2
nhap Ok. 10133
TO124
TO126
TO17/R050
TO18
TO20244 Help Cancel
10202458

Sau khi chon chén cho céc linh kién, cdc linh kién trong s6 dd mach in nhu sau:
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Ta ti&€n hanh sip x&p cic linh kién. D€ khong bi gidi han bdi khung mach in c6 sin, hiy
nhap chudt vio bi€u tugng Reconnect Mode trén thanh cong cu.

Reéconnect Mode
Lo MOt

Sau khi nhap chudt vao bi€u tugng Reconnect Mode, c4c linh kién trong mach nhu hinh.

- |
L)

E. - 2 —

13 o7

! 0 17 ) I RATHE: |
mmmmmm ENER

JIJN éﬁ G%I:NPE%GW ER @gumpﬁ %HPEEU@ FR-!PéSLIF‘PﬁR{OI}

El1 5]
1 IJHF' EEEI?IBEE BDBEEEE’BEE BDBEEEB EEBBDBEBEB BL’EBBBE BBBPEEBBBE RE‘OQ

Mudn di chuyén linh kién, hdy nhap chudt vao biéu tugng linh kién va ré chudt dén vi tri
can dit linh kién rdi nhap chudt. Mudn quay linh kién mot géc 90°, nhap chon biéu tugng linh
kién rdi nhap phdi chudt, mot cita sd xuidt hién,nhap chudt vaio Rotate hay nhan phim R trén
ban phim.

Sau khi sdp x€p xong, cdc linh kién dugc sdp x€p trong mach nhu sau:

=
- I
=] L
o e}
1 1
§ 2 b
= [N ]
E = = L] e, T
Ee I k) bt —c= = o T =
EL T = 4 a [E Hy
m ki = z ] L TR TVR R
] ] i o S L=
s — g a8 85 t W i
— o = - -
te o o E - L T——
L =] <
oL =
uEgEEE = 1 ), L L]
o |
e A - ! | e )
i NQNE%H REL I TP L TR A e |
a [H u%u
Ll
o a o' o o =] al
g a = I = & = @ 2 A e
- M Iy T T = T | T Ty, - g
4 - oo | =2HE [T o - =
gl BH Bl Eedel TT7 W Eaciea S
Ui o =i= o = . _LTEERE
- =] - - = = & = %
= =
=1

Pé€ cho mach in khong con rdi nita, hdy cho 4n cdc tén khong cAn thi€t cda linh kién
bing cédch tai khung trang thdi, nhap chudt ngay miii tén huéng xudng cia 1 TOP va chon 23
AST.

[L_TOE | -
[22 SSE | -
| EERFEN N

[24 ASE " |
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Sau d6, nhap chon View > Visible <> Invisible d€ cho 4n nhitng tén nay. Mudn cho hién
lai, hay thuc hién lai nhitng buéc trén mot 1an nita.

View Tool Options Auto Window He
Design
Density Graph r
Preview
High Contrast Penod
Clear Screen Backspace
Bedraw Home
Query Window. __ Q
Databasze Spreadsheets. .. r
Zoom All [Fit] Shit+Home
Zoom Center C
Zoom In |
Zoom Dut 1)
Zoom Previo
Zoom DRC/R

3 %a‘* & ]
L AD G
3300 §ridepl s

b€ vé khung gi6i han cho mach in, nhap chudt
vio biéu tugng Obstacle Tool trén thanh cong cu.

[ Obstacle Tool

Con tré chuot thay ddi hinh dang, nhap chudt tai mot di€m cin dit cho khung gidi han,
di chuyén con tré dén di€m can dit khiac va nhip chudt. Ct thé ti€p tuc cho dén khi khung
mach in hoan chinh nhu sau:

ﬁgsé E & Eﬁ QHED SD
w o 4 B G
aé Eé EU EU z iEEU EU ﬁa E|:D
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Sau khi khung gi6i han mach in hoan thanh, d€ thodt khdi 1énh nay ta nhap phai chuot,

mdt ctra s6 xuat hién,nhap chudt vio End Command.
End Command

Properties. _. N trl+E
Copy Ctul+C
Delete Ctrl+

PE€ chon 16p cho chuong trinh chay E 22l ol Qi
e

mach in, nhap chudt vao bi€u tugng dang card

trén thanh cong cu. Mot clra s6 xudt hién, Statistics -V
j : Route Layer
nhap chudt vao Strategy... > Route Layer. Layers Route Spacing

Hop thoai Route Layer xuit hién, ta nhdp chon tai tit cd cdc & trong cdt Enable, dong
BOTTOM, INNER1, INNER2. Chon xong nhip phdi chudt, mot ctta s& xuat hién, nhap chon
Properties.

i Route Layer !EI m
[]

§weepj'-Layt:r MName Enabled Cost Direction Between

BOTTOM Yes 50 49 Vert. 0
INNER1 | Yes | 50 49 Vert. 0
INNERZ? Yes 50 51 Horz. 0

5 Next 3
TOP Yﬂs 5|] 49 Vert. 0
BOTTOM . Yes | 51 Horz. 0
INNER1 |-I E1 Hn;z. 0
INNER? End Eumm 0

B Special Options Properties. .. Curl+E
TOP Y 51 Horz. 0
BOTTOM Yes 5|] 49 Vert. 0
INNER1 | Yes | 50 49 Vert. 0
INNER? | Yes | 50 51 Horz. 0 ||

Hop thoai Edit Layer Strategy xuit hién, nhap b muc Routing Enabled. Xong ta nhap

OK.
Edit Layer Strategy m

21 Selections

Routing Enabled

LayerCost: [1] I

Low Mormal ngh

Primary Direction: [] I—

¥ert Any Horz

Between Pins: [1] ] I
Avoid

Free

0K i I Help Cancel
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Hop thoai Route Layer xuit hién,nhap chuot vao biéu tugng Close & géc phai phia trén

hop thoai.
H Route Layer !Elﬁ
- - - _— . — Cloge
Sweepf/Layer Name Enabled Cost Direction Between
BOTTOM . No | 50 49 Vert. 0
INNER1 | No | 50 49 Vert. 0
INNER? . No | 50 51 Horz. 0
5 Next 3
TOP Yes 50 49 Vert. 0
BOTTOM | 0 50 51 Horz. 0
INNER1 0 | 50 51 Horz. 0 -
INNER2 0 50 49 Vert. 0
6 Special Options
TOP 50 51 Horz. 0
BOTTOM 50 49 Vert. 0
INNER1 | No | 50 49 Vert. 0
INNER? | No | 50 51 Horz. 0

Cho chuong trinh ty dong chay mach in
bing cidch chon Auto > Autoroute > Board.

Sau mot lic chd chuong trinh chay
mach in, thong bdo sau xuét hién, nhap OK dé
tha'y so dd mach in.

Layout Plus

@ All sweeps completed [or disabled]

Chuong trinh chay mach in nhu hinh sau:

Auto | Window Help

Refresh

Place

Unplace

Fanout

Unroute

k

Design Rule Check...
Remove Yiolations »

Cleanup Design

oute
outing
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Pé @it nhian hiéu cho mach in, nhdp chuot EI@"Q | Zi [ End Command
vao bi€u tugng Text Tool trén thanh cong cu, nhap | T Topl ext Tool
phdi chudt vio mach in, mot cta s6 xudt hién,nhap

Undo u

chudt vao New...
Hop thoai Text Edit xudt hién, tai khung Text String nhip tén can dit cho mach vao.

Nhip tén xong nhap OK.

Text 197

Text String MAY PHAT CONG SUAT NHO|

' Free O Custom Properties
(" Reference Designator (" Package Name
0 Component ¥alue " Footprint Name

Text location [*.7]

Line Width  [2q, Text Height  [75,
Rotation ||] Char Bot ||]
Radius |u. Char Aspect |1 00
[T Mirrored
Layer:

| ToF -]

Comp Attachment..

oK IEI Help | Cancel |

Con trd chudt xud't hién hang chit vira nhap, hiay di chuyén con trd dén vi tri cAn dit cho

mach va nhap chudt.

HACH AVR CUA MAY PHAT CONE EUAT NHO
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Cudi cling, nhap chudt vao bi€u tugng Save trén thanh cong cu d€ giit lai nhitng gi da
thuc hién.

File Edit ¥iey

mﬁl
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