Huéng dan st dung phan mém thiét ké mach dién tir Orcad 10.5 Loi n6i dau

GINOIDAL

Phan mém thiét ké mach dién tir OrCAD cua tap doan Cadence® dugc cac chuyén
vién danh gia 1a mot trong nhirng phan mém thiét ké mach manh nhat hién nay. OrCAD
da c6 mat va ho tro cho cac ky thuat vién thiét ké mach tir rit sém. Tir OrCAD phién ban
3.2 chay trén nén dos cho t&i phién ban 4.0 da c6 nhiing cdp nhat dang ké. Tiép d6 1a
phién ban 7.0 chay trén nén window di lam say mé ngudi thiét ké mach in chuyén
nghiép, sau d6 da c6 phién ban 9.0, 10.5 va mdi nhét hién nay 1a phién ban 15.7.

Orcad 1a mot phﬁn mém chuyén dung rat manh véi giao di¢én rt than thién, cach
sir dung don gian. Ban c6 thé v& mach nguyén ly véi OrCAD Capture, chay mo phong
voi Pspice, dac bi¢t 1a chirc nang vé mach in rat manh véi OrCAD layout, cung v&i mot
thu vién linh kién khéng 16 duoc hau hét cac nha san xuit linh kién dién tir cung cép cho
OrCAD. C6 1& chung ta khong can phai ban téi sttc manh ctia n6 ma phai quan tam toi
viéc 1am sao khai thac va st dung OrCAD hi¢u qua trong viéc thiét ké mach.

Véi muc dich huéng din sir dung va gitp cac ban thuan loi hon trong viéc thiét ké
mach, nhom chung t61 da xay dung nén tai li¢u “ Hudng dan str dung OrCAD 10.5” nay.
Chung t6i nghi rang tai liéu nay két hop véi sy thuc hanh, may mo nhiéu ciia cic ban s&
gitip cho cac ban thuc hién hiéu qua va nhanh chong hon viéc thiét ké mach khi st dung
phan mém OrCAD.

Véi sy nd lyc hét minh cua cac thanh vién trong nhom, ching toi d c¢b gang trinh
bay that rd rang va chi tiét nhung ciing khong thé tranh khoi nhimng thiéu s6t. Mong thay
o va cac ban gop y dé tai liéu cta chung t6i duoc hoan chinh hon.
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Huéng dan st dung phan mém thiét ké mach dién tir Orcad 10.5

Chuong 1:

Muc e
UG UG

V& mach nguyén Iy bang ORCAD CAPTURE

1.1. Tdng quan vé Orcad Capture
1.2. V& mdt mach nguyén li bang Orcad Capture
1.2.1. Khéi dong Capture

1.2.2.

1.2.2.1.
1.2.2.2.
1.2.2.3.
1.2.2.4.

Tao mot project méi

Cira s6 Capture CIS

Tao mgt new project

Thiét 1ap kich thudc cho ban vé

Mot s cong cu hay dung trong viéc v& mach nguyén 1y

1.2.3. V&so do nguyén Iy

1.2.3.1.
1.2.3.2.
1.2.3.3.
1.2.3.4.

Tim kiém va chon linh kién

bat linh kién

Sap xép linh kién

Chay day va hiéu chinh linh kién

1.2.4. Kiém tra 18i so d6 nguyén ly

1.2.5. Tao netlist

1.3.  Tao linh kién méi tir cira s6 Capture
1.3.1. Gioi thiéu

1.3.2. Cac budc tao linh kién méi

1.3.2.1.
1.3.2.2.
1.3.2.3.
1.3.2.4.
1.3.2.5.
1.3.2.5.1.
1.3.2.5.2.
1.3.2.5.3.

Chuong 2:

Tim datasheet

Phan tich datasheet

Khoi dong capture

Tao thu vién chira linh kién
Bit dau tao linh kién

Tao tirng nhém chan linh kién
Chinh stra va vé duong bao
Luu

Vé mach in baing ORCAD LAYOUT PLUS

2.1.  Giéi thiéu tong quan vé phan mém Orcad layout 10.5:
2.2. Noidung

2.2.1. Khéi dong Layout plus

2.2.2. Mot sé menu 1énh co ban

2.2.2.1.

2.2.2.1.1.
22.2.1.2.
22.2.1.2.

File
Open
Import
Export
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Huéng dan sir dung phén mém thiét ké mach dién tr Orcad 10.5 Muc luc

22.22. Tools

2.22.2.1. Library Manager

2.2.222. OrCAD Capture

2.2.3. Tao project mdi

2.23.1. Lién két Footprint

2.23.1.1. Mot s6 footprint thong dung
2.2.3.1.2. Lién két footprint

2.2.4. Bit footprint trén board mach

2.2.4.1. Chinh stra chan linh kién
224.2. Tao mdi chan linh kién
2.24.3. Nhitng cha y khi tao mdéi chan linh kién

2.2.5. Mot s6 thao tac can thié't’ truge khi Layout
2.2.6. Thiét 1ap moi truong thiét ké

2.2.6.1. Thiét 1ap don vi do va hién thi
2.2.6.2. bo kich thudc board mach
2.2.6.3. Dinh nghia Layer Stack

2.2.6.4. Thiét 1ap khoang cach giita cac dudng mach
2.2.6.5. Thiét 1ap do rong duong mach in
2.2.6.6. V& Board Outline

2.2.7. Sép xép linh kién 1én board mach
2.2.7.1. Sép xép linh kién bang tay
2.2.7.2. Sép xép linh kién ty dong

2.2.8. V€ mach

2.2.8.1. Vé tu dong

2.2.8.2. V& bang tay

2.2.9. Hoan thién ban mach

2.29.1. Chén mot doan text vao mach in
2.29.2. Phu ddng cho mach in

2.2.9.3. Kiém tra 15i

2.2.10. In mach Layout

Chwong 3: Mo phéng mach bang ORCAD PSPISE

3.1.  Gioi thiéu Orcad Pspice

3.1.1. Chtic ndng ctia Pspice

3.1.2. Uu diém cua Pspice v6i mot s phan mém mo phong thong dung
3.2. Lithuyét

3.2.1. Céc cong cy hd trg cho viéc mod phong

3.2.1.1. Orcad Capture

3.2.1.2. Simulus Editor

3.2.1.3. Model Editor

3.2.2. Mo phdng

3.22.1. Mo phong tir cira s6 CAPTURE

3.2.2.3. Mo phong sir dung ctra s6 Pspice hoic Pspice A/D
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Huéng dan sir dung phén mém thiét ké mach dién tr Orcad 10.5 Muc luc

3.2.2.3.1. Céc budc thyc hién

3.2.2.3.2. X4c dinh lai loai phan tich tir mét file mo phong co san
3.2.3. Cac dang phan tich co ban

3.2.3.1. Phan tich DC Sweep

3.2.3.1.1. Thiét 1ap mo phong DC sweep

3.2.3.1.2.  Phan tich bién thir cp

3.2.3.1.3. V& ho dic tuyén v6i phan tich DC Sweep
3.2.3.2. Phan tich Bias point

3.2.3.2.1.  Ham truyén tin hiéu nho DC

3.2.3.2.2. Phan tich d§ nhay DC

3.2.3.3. Phan tich AC Sweep/Noise

2.2.3.3.1. Phan tich AC Sweep

3.2.3.3.2.  Phan tich nhiéu (noise)

3.2.3.4. Phan tich Transient va Fourier

3.2.3.4.1. Phan tich Time domain (Transient)
3.2.3.4.2. Phan tich Fourier

3.2.4. Cac dang phén tich ning cao gdbm nhiéu phan tich cung lic
3.2.4.1. Parametric va Temparature

3.2.4.1.1. Phén tich Parametric (tham s)

3.2.4.1.2.  Phan tich nhiét d

3.24.2. Monte Carlo va Sensitivity/worst-case
3.2.4.2.1. Phan tich Monte Carlo

3.2.4.2.2. Phan tich Worst case

3.2.5. M6 phong sb

33. Vidu

3.3.1. Vi du m6 phong mot sé mach tuong tur

3.3.1.1. M6 phong mot mach theo phan tich DC
3.3.1.1.1. DC Sweep

3.3.1.1.2. DC Sweep/ secondary sweep

3.3.1.1.3.  Ho dic tuyén va dudng tai

3.3.1.2. M6 phong mot mach theo phan tich bias point (diém phan cuc)
3.3.1.2.1. Phan tich Bias point
3.3.1.3. M6 phéng mot mach theo phan tich AC/Noise

3.3.1.3.1. Phan tich AC Sweep

3.3.1.3.2.  Phan tich nhiéu AC/Noise

3.3.1.4. Mo phéng mot mach theo phén tich trong mién thoi gian

3.3.1.5. Phan tich Monte Carlo va Sensitivity/worst case (phan tich do nhay)
3.3.1.5.1. Phan tich Monte Carlo

3.3.1.5.2. Phan tich Sensitivity/worst case

3.3.1.6. Phan tich Parametric va nhiét do

3.3.1.6.1. Phan tich Parametric

3.3.1.6.2.  Phan tich nhiét do

3.3.2. M6 phong mot mach sd
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Huéng dan st dung phan mém thiét ké mach dién tir Orcad 10.5 Orcad Capture

I
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1.1. Tong quan vé Orcad Capture

1l

e Ao Bt
I TGAL DT

|

Orcad Capture 13 phan mém dung dé v& mach nguyén 1y, phan mém nay rat thuan tién
cho viéc tim va chon linh kién dé v& mach nguyén 1y vi thu vién cua n6 cung cap kha day

du linh kién.

1.2. V& mdt mach nguyén li bang Orcad Capture

1.2.1. Khéi dong Capture

Khoi dong Orcad véi chuong trinh Capture hoac Capture CIS.

uj‘j | Accessaties

Games

Herosoft 2001
LaC YIET mbd2002
Microsoft Office
I PopCap Games
Skartup

I Vietware

7l Adobe Reader 7.0
B ASPI Check
Security Troubleshoaoting :& Internet Explarer
wd Msh

L."E] Qutlook Express
i Remobe Assistance

3
Freararms @ Windows Media Player

e 1
Wy

start & & rEEZT'-'“h OrCAD 10,5

English To Vietnamese Translator 2.0 Standard

;_: Documents » ﬂ Windows Messenger
_ = L Windows Movie Maker
g Eg/ Settings 3 d‘_"j Autodesk
=] =
T 7 [T GED-SLOPE
E ki ’ g SAPZ000 10 Demo
£
=) :
= ﬂ Help and Suppart & ‘ahoo! Mail

: I ‘tahoo! Messenger
o B m
B8 Run.. ) Testout
7 ) Testoul
= ) wva vem
= f| Lag CFf NUOCYIET. ., ) MATLAB 6.5
=
g Io] Turn OFF Computer... uj‘j Cadence License Manager
= I CADopia

4 d'_'ﬂ CrCAD PCE Editor Ukilities 4
4 I['j PSpice Accessories r
» @) Tutorials »
] Capturs

il Capture €IS

b d

& Flow Documentation Gateway
/ER] Layout Plus
ERl Lavout
3 H Layout Eng Ed SmartRoute Calibrate
ERl Lavout Engineer's Edition
E Layout Plus SmartRoute Calibrate
ﬁ Layout SmartRoute Calibrate
|33§| Model Inkegrity
il online Documentation
|Bg OrCAD PCE Editor
g Papice
{8 pspice AD
E PSpice Advance Optimizer
r E Papice Advanced Analysis
3 E PSpice Optimizer
P3Spice Optimizer(For Schematics)
E Papice amoke Analysis
> E Schematics
ﬂ Set Configuration
Sigeplorer
v BB sPECCTRA for OrcaD
Uninstall Release OrCAD 10.5
& wieb Update
=% what's Mew in OrCAD

* v

-

bd

-

* w
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Huéng dan st dung phan mém thiét ké mach dién tir Orcad 10.5 Orcad Capture

1.2.2. Tao mot project mgi
1.2.2.1. Cira so Capture CIS

&% Capture CIS - [Session Log]

D Fil= Wiew Edit Options Window Help = |3 »x
D|@d| & =@l 2| me | = Blals@] vl v|@|sel=] e
A
b
[ e |
Create new document of same type as active window, Session Log

Man hinh Capture CIS hién ra nhu trén . Tiép theo ban tao mdt project moi dé 1am viéc.

1.2.2.2. Tao m{t new project
Dé tao mot project ban cé thé lam nhu sau:
e Chon menu file >> new >> project.

% Capture CIS - [Session Log]
D GIEN Wiews Edit  Options  Window Help

L

Open » Design
Library
_| Save Chr4S LR
save fis... Werilog File
Text File
Print... Chr4-P
Print Setup...

Import Design, ..

Ly
zh
3 MYH
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Huéng dan st dung phan mém thiét ké mach dién tir Orcad 10.5 Orcad Capture

e Hoac chon nut Iénh create document el
e Hop thoai new project hién ra, nhap tén project, chon duong dan cho project.

New Project Pg|
0ok
Name 4
| Cancel
Create a Mew Project Using Help
=

Tip for Mew Users
£ PCBoardwizard Schematic Wizard is the
fastest way to create blank

% " Analog or Mixed &/D

u schematic project.
] E? " Programmable Logic Wizard
a
N i
ﬁ Schematic
Location
CAORCADVORCAD_10.5:T00LS

e Xuit hién mét cira s6 , cho phép ban chon vi tri dat project (Location) va tén
project (Name).
e Ban c6 thé nhap vao nut Browse d¢ chon duong dan cho project.

Select Directory X

Directaries;
c:horcadhorcad 10,5\ oolz
Cancel
= oh A~
[= ORCAD Q
(2= ORCAD_10.5 Help
£ BIEU KHIEM B Create Dir ...
ca123
£ bin
£ capture w
Drrives:

| B ¢ SYSTEM | Metwark...

e (Ctra so tiép theo cho phép ban chon thu muyc lam viéc.
e N¢éu ban muon tao mot thu muc con dé chira cac project ciia ban, nhap vao nut
Create Dir...
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Huéng dan st dung phan mém thiét ké mach dién tir Orcad 10.5 Orcad Capture

i Create Directory

1} Current Directory: c:horcadsarcad_10 5stools
|
] Mame: [MvH Cancel
7 Help
e Trong hop thoai Create Directory, ban danh tén thu muc minh muodn tao va bam
OK.

New Project E|

Name

|NVH| Cancel
Create a Hew Project Using Help

¥
% " Analog or Mixed A/D

" PC Board ‘Wizard

Tip for Mew Users

Schematic Wizard is the
fastest way to create blank
schematic project.

" Programmable Logic ‘Wizard

| ™ Schematic

i i &)

Location

CHORCADAVORCAD_10.BATOOLS Browse...

e Sau khi tao va chon thu muc con, ban ¢ thé dit tén cho project. To1 nghi tdt nhat
ban nén chon té€n project va tén thu muyc con trung nhau deé ti¢n cho vi¢c theo doi.

1.2.2.3. Thiét 1ap kich thuéc cho ban vé
Sau khi tao project lam viéc, xuat hi¢n mdt cira s6 c6 cadc cham nho.

Tiép theo ban chon kich thudc cho ban v&, ban co thé thay doi sau nhung theo t6i ban nén
chon trudc.

e Trong tab Options chon Schematic Page Properties nhu sau:
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Huéng dan st dung phan mém thiét ké mach dién tir Orcad 10.5 Orcad Capture

i3 Capture CIS - [/ - (SCHEMATICA : PAGE1)]

@ Fil= Edit Yiew Place Macro Accessories NelsllayEN Window Help = |:|'|
Pref
Dlwl@|| 8] &[=le] Dlc| O oo YNNI i e A E Y - [1E)
Autobackup, .. = ,T
Product Configuration. .. -
Schematic Page Properties, ., l
IS Configuration, .. E
15 Preferences 3 1
+-
A
%
ELH_D
El

e Mot hop thoai Schematic Page Properties hién ra cho phép ban chon kho gidy

nhu sau:
Schematic Page Properties E|
Page Size ] Girid Heference] Miscellaneous]
Units
" Inches &+ Millimeters
Mew Fage Size width Height
A 297.000 210.000 millimeters
A3 420.000 297.000 millimeters
a2 534.000 420,000 millimeters
Al 841.000 554.000 millimeters
A0 1189.000  841.000 millimeters
&+ Custom 200.000 210.000 millimeters
Fir-ta-Fin S pacing: 2.540 millimeters
QK. | Cancel Help

e Ban c6 thé chon kich thudc theo Inches hoic Milimeters. Ban c6 thé chon kho
gidy mac dinh theo A4,A3,A2,A1,A0 hodc chon theo Custom tuy ban, r61 bam
OK.

1.2.2.4. Mot s6 cong cu hay dung trong viéc vé mach nguyén ly
Mot sb cong cy hay dung trong viéc v€ mach nguyén Iy voi ban schematic.
Dung biéu tuong trén thanh Tool palette (hodc dung phim tat).
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Huéng dan st dung phan mém thiét ké mach dién tir Orcad 10.5 Orcad Capture

¥ Capture CIS - [/ - (SCHEMATICT : PAGET)] =X
@ Fil= Edit Wiew Place Macro Accessories Options  ‘Window  Help = |3 »x

D|lal 8| s mle| ol miE | = alalsla] vy @

]
el

HE|2 |8

+

'v|;-

z
OJI

[}
=
=]

i

0|

2
&

[=llolafs]” [

o
[ i

0 items selected Scale=100% ¥=116.59 Y=66.55

2| . Tim linh kién (P).
% Nt chon.
Ll . Chay day (W).
— : Tao net (N).
# . Tao diém ndi (J): .
) : Nguén (F).
= . DPit(G):
<] . Diém khong ndi (X).

Xoay linh kién (R).

Lat linh kién theo truc ngang (H).
Lat linh kién theo truc doc (V).

1.2.3. Vé so' d0 nguyén 1y

1.2.3.1. Tim kiém va chon linh kién

Dé tim linh kién ban c6 thé 1am nhu sau:
e Nhin P

e Chon biéu tugng |
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Huéng dan st dung phan mém thiét ké mach dién tir Orcad 10.5 Orcad Capture

e Néu la lan dau tién ban chay ORCAD thi thu vién linh kién chua dugc ADD vao.
Do d6 ban chon ADD Library dé dua céc thu vién thém vao.

e Trong hop thoai Browse File nhu trong hinh sau, ban c6 thé ADD cac linh kién
vao, ban chon tit ca cac file.olb va nhin open.

Browse File E| gl

Look. in: | ) library ﬂ |‘=j< v
- IC)fpaa B counter Efmisc Bl sram
‘_"\ﬁ li‘liec @Discrete mMisQ mTransist
My Recent  [Sieee EfoRram B Misc3
Documeits Iieeelbs EﬂElectroMechanical EﬂMiscLinear
'_T T oldlibs ERFIFo B MiscMemary
[ﬁpspice mFilter mMiscF‘ower
Desktop |5y Errca FEfMuxDecoder
. ) amplifier [l Gate ERopamp
”'/' mnrithmetic mLatch mPassiveFilter
ERaroo EflLineDriverReceiver  [ERPLD
My Documents ) ) )
[l BusDriverTransceiver  [EE|Mechanical ERlProm
— MCapsvm @MicroController mRegulator
_:‘l)_g EHCDnnector EﬂMicroProcessor EﬂShiFtRegister
My Computer ¢ 5
‘:,] File name: | j Open |
My Metwork,  Files of tupe: |Capture Library(* alb) j Cancel
Flaces

[ Open as read-only

e Sau khi add thu vién, ban sé théy hop thoai nhu sau:

p—

Place Part

|Part: oK

Cancel
Part List:
T0CTATE0T0D S Add Library...
T19LNS
1264NS5 Remaowe Library
12ELMNS
15440 Part Search...
154AC-470072M0
154AC-7A5E81EK
1544C-T
154AC-T10382
1548N5
154FC
154PC v Help

Filter...

).

Libraries: Graphic
DATL_aDC " o
[resign Cache ~
DEVICE

o]

DIF Packaging
DIG_ECL
DIG_Gal
DIG_FRIM

DIH

DIODE

Parts per Pkg: 1

Type:

e Tir hop Libraries , cac ban chi chudt vao bt ky mot trong cac thu vién dugc Add
vao thi danh sach céc linh kién trén ctra s6 Part List s€ thay doi.
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Huéng dan st dung phan mém thiét ké mach dién tir Orcad 10.5 Orcad Capture

e Thuong ban khong thé ndo nhd linh kién nao thudc thu vién nao duoc, do dé ban
nén chon hét (bam Ctrl+A). Ban s€ thay hinh sau:

Place Part rg|
=
[

Cahcel
Part List:
08 PINAASSEMBLY ~ Add Library...
100101/DIG_ECL 3
100 02/D1G_ECL B Remaowe Library
100 07/DIG_ECL
100115501503 Part Search...
10011 7/DIG_ECL
100118/DIG_ECL Fiter
1001 22/D1G_ECL
1001 24/D1G_ECL
1001 25/01G_ECL
100130/DIG_ECL Hel
100131/DIG ECL L/ b
Libraries: ; ————
il Enzplhie [c:ioRcAD\ORCAD_10.51 TOOLS\CAPTUR
&
o~
Packaging
. Parts per Pka: 1
B A
LURFA_ Tupe:
i ype

e Ban danh tén linh kién vao hop Part dé chon linh kién phu hop véi mach nguyén
ly.

e Cac ban nhap OK va cira s6 nay mat di, linh kién dinh vao chudt cta ban.

e Khi ban nhap chudt trai thi linh kién duoc dat xuéng nhur hinh vé.

k¥ Capture CIS - [ - (SCHEMATICT : PAGE1)]

i File Edt View Place Matro Acoescories Oplions Window Help

OB & nle] <] miE R ~] BB A& v

=

e Mac du linh kién duoc dat Xuéng giéy v& van tiép tuc dinh vao chu6t, néu ban
nhap trai ti€p thi no tiép tuc dugc dat .Do d6 dé ngung viéc dat linh kién nhan
phim ESC trén ban phim.
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Huéng dan st dung phan mém thiét ké mach dién tir Orcad 10.5 Orcad Capture

e Ban nén dit day da linh kién vao kho gidy trude ro1 ndi mach lai.
e D¢ ndi mach céc ban nhap vao chir Z ngugc ¢ gdc phai phia trén ctra s6 lam viéc.

¥ Capture CIS - [/ - (SCHEMATICT : PAGET)] M=
E File Edit Yiew Place Macro Accessories  Options  Window  Help - g x

D|@|E| 8] &B|8| o= mE| R RSN C R A ES B - 1=

-3

—

oL
el

am
Flelale

F
=

[=lelolOl<] s %

1 o

1 item selected Scale=100%  ¥=141.73 ¥=51.31

e Ban bam chudt trai vao chan linh kién nay va ndi vao chan linh kién khac.

e Ban ciing c6 thé ndi day tir chan linh kién vao ddy c6 san hodc giita cac linh kién
v6i1 nhau.

e Mubn di chuyén linh kién nhép vao linh kién va kéo dén noi can.

e Ban cling c6 thé xoay linh kién Rotate, 14t theo truc doc Vertical, 1at theo truc
ngang Horizontal.

e Cudi cung 1a cac chan cua linh kién nao khong néi thi danh dau X vao.

bé qua trinh hudéng dan don gian, to1 s€ hudng dﬁg thong qua mot mach cu thé.
Mach t61 chon 1a mach nguyén 1y: Mach diéu khién do sang dén.
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Huéng dan st dung phan mém thiét ké mach dién tir Orcad 10.5 Orcad Capture

¥ Capture CIS - [/ - (SCHEMATICT : PAGE1)] =X
@ Fil= Edit View Place Macro Accessories Options  ‘Window  Help = |3 »x
D@l 8] &l=el o= mE R o = TEY e e e v e e B B - (]2
. B[y
-
N =
o p i
1 s EZIDUF & |1jn1v 1 M1
12\ AC £ T
RB152
TA #
A
L o |
g ?
ELN_D
i i R1 I ¥|
H ESLIANG TRO K LIK 150 ap
R4 =
e B=t
ar _ FE D sl
—K zur‘}m?n 1 E
':2 =
4K 2Dr1m?n ] G i
T2OVEAT O
s <]
RS ]
im0 oIS I
T f
1]
0 items selected Scale=100% X=2&70 Y=81.53

e Ban thay rang mach nay gom c6: 1 cau diode, 3 jack cim 2 chéin, 1 tu phén curc,
1 diode zener, 6 di¢n tré, 1 quang tré, 1 bién tré, 4 transistor, 1 triac , 2 chin
mass.

e Dau tién ban tao kho gidy va lay ting linh kién ra.

e Vi du khi lay dién tro:

z Place Part le
» BamP -
R
Cancel
Part List:
> z Q5E157 ~ Add Library...
(5E155 I
Bam OK. OSE153 Remove Library
Ova11134
QWal1234 Part Search...
OvA11334
OvE11134 i
QvE11234 Filter....
OvE11334 W
OVE11233
Py |
Libraries: Graphic
DIG_GAL A~ + Mormal
DIG_PRIM ] ~ R?
<Value=
= Packaging
Parts per Pkg: 1
Type: Homogeneous
ELECTROMECHAMICAL %
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Huéng dan st dung phan mém thiét ké mach dién tir Orcad 10.5 Orcad Capture

1.2.3.2. Dit linh kién

I Capture CIS - [/ - (SCHEMATICT : PAGET)]

@ File Edit View Place Macro Accessories Options Window Help - | & »

D|ld| 8| ¥Bl@| 2l ME R = alalala] vlov@ls =] miE]

o AAAD
|»
=+ E|=]6 ]

O
)
2
Z a2
5| %%

g

Lald

R4 PR

R =

% |
]

= |

& i
jm|

S S
PO =1
e A

1 L

2 ikems selected Scale=100%  #=55.17 Y=60.45

e Ban lan luogt lay cac linh kién con lai. Sau khi 1y hét tat ca cac linh kién ban s& c6
hinh sau:

&8 Capture CIS - [/ - (SCHEMATICA : PAGE1)]

@ Fle Edit Wew Place Macro  Accessories  Options  Window  Help

D|e|E] 8| £%|e| 2= @mE| R - Fe oS e A e e
=E
il ot " o
P o 'é o ?_:;D L
ZH107D n1
DIODE ZENER =
22 CONE 1
[
D_é Hiur . A
l EACITOR POL S.:;D ki
% ey B
CONZ =
" 8
g K: a3 5 Jehl
Ra 107D

R 1 )
% = | |
conz il
o D_.{ BHrom Ll
ks R
. Ly O
= TRIAC el
= o 5
R R R : b=
RESISTOR VAR 2 @ - A

=7 i

tB_ i Jﬂ
L]
2 items selected Scale=100% ¥=148.08 Y¥=50.60
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Huéng dan st dung phan mém thiét ké mach dién tir Orcad 10.5 Orcad Capture

1.2.3.3. Sip xép linh kién
e Bay gid ban sap xép cac linh kién theo so d6 mach.

3| Capture CIS - [ - (SCHEMATIC : PAGE1)] EEX
@ File Edit Yiew Place Macro Accessories  Options  Window  Help - a8 x
o|2(a| & 3m(e| 2| m|E R = slalafey vy m| =] miE]
2w

i =~

5 =1
H i o ™M e L
DIE ’I CARACITOR PGl DIODE ZENER ; |
conz SID L
RBI52 - Y

- A

z
ﬂx

]
=
El

R3 RE
] [ R R1
R2 R
R4

DZIE —
] 1
o1
ZH1070 S NI0T
COMZ

R7
RESISTOR WAR 2 5 RS
ZH1070 R
e -

1 item selected Scale=100%  ¥=103.12 Y=116.08

]9 e+

.

Zg

S

&

!

: %

il
28
P23
A

OO
[=lvlo|al| 7 [X]

1.2.3.4. Chay day va hi€¢u chinh linh kién

e Chiing ta thay doi gi4 tri cho phu hop Display Properties (x]
e Vi du doi vo1 R3 Mame: alue ;ﬂ;lt?[default]
> Nhap double click vao gia tri linh kién. | vawe: g . | |
» Nhap gia tri vao va nhan OK. Display Format
~ 1Y A Col
> (theO dOl hlnh bel‘l) " Do Mot Display D
& alue Only Default
" Mame and Yalue .
Raotation
" Mame Only &  1amr
1 Bathifvalue Esists R
(u] Cancel Help
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Huéng dan st dung phan mém thiét ké mach dién tir Orcad 10.5 Orcad Capture

e Thuc hién lan luot d6i voi céac linh kién khac. Sau khi xong ta c6 hinh sau:

&% Capture CIS - [/ - (SCHEMATIC1 : PAGE1)]

@ File Edit Wiew Place Macro Accessories Options ‘Window  Help E |:|'|
o|=|a] & #=lel S| s [k =] Bl8[alg] vrlafer|m|s]=] miE
] By
=
il =
o » i
El_ =y ZI:EII]UF A ?l;v i HL
12EAC 721 T
FRB15Z -
1 | Sis|
4
L |
3 o
ELN_D
Fii Ri Ed
H ESLIﬁNG TRO K e ‘F?E' =
R4 —
.—f\/\/; u5 —
e 47K L & R ;;—C
Fa, ZNI1D7D 1 jad
E z X
1 us 1 —
4|; 1070 — LT - %
. 5 °
‘é\ 10K o ;25K 2
4': ZN1070 A

1]

0 items selacked Scale=100%  ¥=Z23.70 Y¥=31.53

1.2.4. Kiém tra 1i so dd nguyén 1y
e Nhap biéu tugng minimize trén goc phai ,man hinh sau xuat hién va chon pagel.
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Huéng dan st dung phan mém thiét ké mach dién tir Orcad 10.5

Orcad Capture

3 Capture CIS

File Design Edit View Tools Accessoties Reports Options  Window Help

o|s|d| 8| &Ihll@ o =
& c:orcanior.... [T)[8]K

o Glea g w]y|m| 5

O File | s, Hierarchyl
E‘ = Design Resources
- 2-B3 g« sang gen nvh.ds
SCHEMATICL

[+ E0 Design Cache
: 3 Library
=] Cukpuks
..[E0 Referenced Projects

c
= F0uF

e

e Nhip biéu tuong design rules check
» Hop thoai design rules check, nhap ok va khong thong bao gi thi bam OK. Néu
c6 thong béo 16i ban hay sira 18i rdi tiép tuc.

[X]

| Design Rules Check

Design Rules Check I ERLC M atrix |

— Scope tode
i+ Check entire design
" Check selection

F Usze occurmences

& Uge instances [Prefered)

—Action
* Check desiagn miles
" Delete existing DRC markers

— Report

[ Create DRC markers for warnings [~ Report vizsible unconnected power ping

I Check hierarchical port connections
I Check off-page connector connections
¥ Report identical part references

¥ Report invalid packaging

¥ Check uncornected nets
[~ Check SDT compatibility
I~ Report off-grid objects

I~ Report all net names

I Report hierarchical ports and off-page connectars

I~ Report Misleading Tap Connections
Feport File: [ Wiews Output

IC:\DF!EAD\DF!EADJD.5\TDDLS\§¢5 SaMG SEN NYH.DR Browse... |

Nhém 1 —-Lép 04DT1
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Huéng dan st dung phan mém thiét ké mach dién tir Orcad 10.5

Orcad Capture

1.2.5. Tao netlist

Phan nay t6i s& hudng dan cac ban tao netlist dé tir d6 c6 thé chuyén sang vé mach

1m.

PAu tién ban tao file.mnl.
e Nhap vao biéu tugng c6 chir create netlist. Mot hdp thoai Create Nestlist hién ra,
dién day du thong tin vao hdp thoai roi bam OK.

| Create Netlist

PCE Foatprint
Combined property sting:
|F'EB Footprint

W Create Allegro PCE Editor Metiist
Options

i Allegro | EDIF200| INF | Lapout| PSpice | SPICE | verdog | VHDL | Other |

(X

Setup ...

Metlist Files Directory: allegro

[~ Wiew Dutput

™ Create or Update Allegro PCE Editor Board [Netrev]

||

=]

Cancel | Help ‘

e Toiday ban sé théy mot hop thoai khac hién ra cling 1a ¢6 tén 1a Create Nestlist.

Nhém 1 — Lép 04DT1
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Huéng dan st dung phan mém thiét ké mach dién tir Orcad 10.5 Orcad Capture

Create Metlist

Alegia | EDIF200] INF Layout | PSpice | SPICE | erlo | YHDL | Other |
— PCE Footprint
Cornbited property string:
I{F'CB Foatprirt}

— Option:

[ Fun ECO to Layout

@ szer Properties are in inches
" Usger Properties are in millimeters

Metlist File:

IC:\DHD&D\DHD‘!D_'I 0EANTOOLSYER SANG SEN MYH.MNL Browse... |

QK. I Cancel Help

e Chon layout. Bim OK.

¥ Capture CIS

Fil= Design Edit Miew Tools Accessories Reports Opbions Window  Help

D|@(W| & 4|@e] o)z mEF
1 CAORCADIOR.... |- | D[]
FCE

3 File |EL= Hierarch_l,.ll

E' (&) Design Resources

: E‘ \gm sang gen nvh,ds|
= SCHEMATIC
] B paceL CAD _10.5\TODLSEH SANG SEMN NyvH.DSH
[+ E Design Cachs

: £ Library Capture CIS

Elf:] Cubputs

: g% sang gen " Desl?gn_ CHORCADIORCAD_10.5\TOOLSE= SANG SEN MYH.dsn will be saved prior to
[0 Referenced Projects Btk

o]

Tir day ban c6 thé v& mach bing Orcad Layout Plus.
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Huéng dan st dung phan mém thiét ké mach dién tir Orcad 10.5 Orcad Capture

1.3. Tao linh Kién méi tir cira s6 Capture

1.3.1. Gi6i thi¢u

Viéc tao ra linh kién moi trong capture rt quan trong, béi vi cac chan linh kién dién tir
déu san xuat theo mot so tiéu chuan nhat dinh.

Trong layout thi mot s6 chan linh kién ta khong biét, ban cling co thé tim mot linh kién
khac ma c6 chin twong tu, con trong capture thi cong viée d6 ban khong thé thyuc hién
duoc.

1.3.2. Cac buwérce tao linh kién méi

Mot project co thé bao gém trong d6 viéc tao ra linh kién mai, tao ra ban v€ hoac Xuét
mach in....

Nhu vay viéc tao ra linh ki€n mdi co6 thé 13 mot ph?m trong khi ban vé mot ban schematic
nao do. Khi d6 viéc tao ra linh ki€én méi 1a viéc lam phu dé phuc vu cho ban schematic
nao do .

Dé tao ra linh kién mdi, ban can phai nhan dién linh kién d6 1a gi, trc 1a biét datasheet
cua no.

Gia st ban cén tao linh kién 1a mét con IC 74LS138.

1.3.2.1. Tim datasheet

Viéc dau tién 1a ban phai di tim datasheet cia 74LS1238 — dé lam dugc diéu nay ban co

thé 1én http://www.google.com. Roi gb tim 74LS1238.
Sau khi tim ban s€ c6 duoc mot ban datasheet nhu sau:
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¥ ! Adobe Reader - [232315_D5[1]. pdf]
',E File Edit “iew Document Tools  Window Help - g X

B AN Db @(e]lH e -elnle- wm

w s
1]
=]
= 2 —
2 | Connection Diagrams
= by
= DM7EL2138 DMTALE13S
: DATR GUTPUTE sLECT DATA, GUTRUTS.
—_— o — ————
= oo D Y1 ¥@OO¥3: T4 ¥R v oo G #2 (AL L B L]
o o s e Jas e [ e e BN e
- jus
@
]
- :
w
|
=3
=
=
i [11]]
SESRRE R RNG N A L
8 o oue o ow ow e e
- [T —
SELECT [Ty = Ao
i Function Tables
DCM7ELI1EE DCMTALE1ES
routs Inputs
g =nabie Fminol Qutzats Snabie | dmeet utpat
[ 0 R i i K ] B [ & |7 [ v |72 | 7a
g k3 G HEEEEEEEEEE B x| F G B G
% L * w|n|x|H|H|H|H|H]|H[H]|H L L L H = H
k] H NN A B e E Lle |k L H H
B H ARE R NI EIEIE I H L H
- = NENEL N N ETC BT ETE] I I H = L
7 H NEEEEI I EI EIEIE]
@ H AR EIEIE I EIEIE
T = HRCIETEI BRI N R
B H wle|c]afafa]a]a]a]| o] oo
E H E|H[H|H |H[H]|H[H]|H[H]L
[=} Male 1 53w G2A - G20
L]
— Logic Diagrams
DMTELE13E DMTELE 138
,—'—'_),1..] — 1_:}\4 _.] =
e . 4 = . L1 | uu
o 4 4| 25 |p Pl © | =]

1.3.2.2. Phan tich datasheet
Khi d4 c6 datasheet trong tay, ban xem thir chan linh kién ciia né bo tri ra sao.
Viéc tiép theo 13 hinh dung cach bd tri chin trong schematis.
e Nhom chan A B C la nhom chan dau vao chon va bat dau tir chan s 1, cac chan
nay déu & mirc cao.
e Nhom chian G1 (mirc cao), G2A va G2B (muc thip) 13 nhom chan dau vao diéu
khién, bat dau tu chan s6 4.
e Chan VCC & chan sb 16 va chan GND & chan sé 8.
e Nhom chan ngo ra Y0...Y7 , chan Y7 & vi tri chan s6 7 con céac chan con lai
Y0(15)....Y6(9).
Sau khi phan tich va tim hiéu vi tri cdc chan ching ta bat dau di thiét ké.

1.3.2.3. Khéi dong capture N . 7
Ban khoi dong Orcad Capture nhu da huéng dan ¢ phan 1.2. Ban s€ c6 ctra s6 Capture
nhu sau:

Nhém 1 —Lép 04DT1 Page 22
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¥ Capture CIS - [/ - (SCHEMATICT : PAGET)] =X
@ =8 Edit View Place Macro Accessories  Options  Window  Help = |3 »x

I Foiect 3] alalal@l vl @l mEl

Cpen b Design

close (9
-
1
ML
1

Save ChrHS WHOL Filer
‘erilog File

) Text File

Import Selection. ..

Print Presvies, ..

Print... Chrl+P

Print Sekup, ..

Print Area 3

+

'v|;-

z
OJI

Import Design...
Export Design. ..

[}
=
=]

i

1 THU WIEN TU TAG
2 5m SANG SEM MYH

3 DO SANG DEN

4 MyH

5 MyH1

& LIBRARY1

7 LIBRARYZ

8 CHLIBRARY1

9 5IEL KHIEM 5= SANG SEN

0|

2
&

Exit

[=llolafs]” [

i of

Create new library. 0 items selected Scale=100% ¥=5.38 Y=14.99

1.3.2.4. Tao thu vién chira linh kién
Trude hét ban can phai tao ra mot thu vién dé chwra céac

Add to Project

C:HORCADSORCAD 1054 TOOLSSTHL

linh kién minh tao ra, ban chon tab file >> new >> New Project
library. Mot khung thoai Add to Project nhu sau hién ra: _ Ceeel |
Help

Sau khi hop thoai hién ra, day la luc Capture héi ban muén tao ra thu vién & dau. Tao ra
trong chi trong project hay tao ra trong Library.
e Néu cac ban tao ra chi trong project dang thuc hién thi chon
C:\ORCAD\ORCAD _105......

e Néu tao ra mot linh kién méi bd sung vao Library thi chon New Project.

T61 chon New Project va bam OK. Mot cira s6 khéc hién ra:
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af Capture CIS - [LIBRARY 3]
[ Fle Design Edt Wiew Tooks Accessories Reports Options  Window Heb

Ole|e] & L@ o= miE| = 2RISR
FL8

£ Fie |, Hiecarchy |
= Design Resources

=0
- @Mmm_m.wﬂwuﬂ.m
3 Library Cache

0O outputs
3 referenced Projects

Khi ndy thu vién dugc tao ra va nam trong ctr sd quan 1y
Céc ban s¢& thay mdt thu muc Library dugc tao ra,trong d6 c6 mot file Library.olb.

af Capture CIS - [LIBRARY 3]
[ Fis Design Ect Wiew Took Accessories Reports Options  Window  Hslp

oll|l & &(mie| <] mlF ] =] alalala] vy
FCB
0 Fie | "3, Hiesaicky |
= [ Design Resources
= O ubwary
- crhorcadyorcad 0. Sikonksiibeary3.ob
0 Libeary Cache Feve Part From Spreadshest
O outpats M Symbol
0 Referenced Propts Libeary Propertiss
Save
Save B5...
Past Mansgsr

Nhép chudt phai vao d6 va chon New Part dé chuan bj tao ra linh kién moi.
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Orcad Capture

1.3.2.5. Bat dau tao linh Kién

. New Part Properties fgl

it/

w

M arme: ||

Part Reference Prefix: |U

PCE Footprint; |

[~ Create Convert View

Multiple-Fart Package

—

Partz per Pka:

Package Type Part Mumbering

{*+ Homogeneous {* Alphabetic

" Heterogeneous " Numeric

C:AORCADMIRCAD_10.56TOOLSALIBRARY3.0LE

ok |
Cancel
Part Aliases...
Attach Implementation...
Help

[ Pin Murber Yisible

Dién tén linh kién vao va & ddy 1a con chip c6 thé dinh nghia kiéu né 1a U
Khi cac ban bdm OK, tir cira s6 Capture ban s& thdy mot dudong bao ngoai voi nét dut.
Kiéu linh kién duoc ghi ¢ phia trén 1a U?; Gié tri linh kién duoc ghi phia dudi la

<Value>.

&3 Capture CIS - [LIBRARY3.0LE - DM74LS138]

[ Fle Edt View Place Options

Window  Help

m i

A x|§q

ol@lEl 8l s(=lel ol D= T slslalsl vllylolzl=]
SIEY
=
U?
_______________________________ l
R
0
=l
2]
A
<Value>
i N ;H
0 ikems selected Scale=367%  ¥=0.20 Y¥=0.50
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Nhu cac ban d3 biét tao ra linh kién 1 tao ra cac chan linh kién , rdi tao ra hinh dang
duong bao va dat tén cho phu hop.

Place Pin Array rz|
Starting Mame: Shape:
aK
n e S
Starting Number: Type: Cancel
— 2|
MNurnber of Fins:
3
Increment:
|17 I
Pin Spacing:
1
1.3.2.5.1. Tao trng nhom chén linh kién

Chung ta tao ra 3 chan A B C.

e Starting Name la A, starting number 1, number of pins 1a 3, shape 1a duong v&
chan linh kién thuong 1a lién tuc nén chon 1a line, type 1a loai nhém chan chon
Input.

e Increment la ting Starting Name va Starting number lén, & day don vi tdng 1én
la 1.

e Pin Space cac chan ddt sat nhau nén chon 1a 1.

KT Capture CI5 - [LIBRARY 3.0LH - DM 74151 36]
Fie Edt View Pace Oplions Window Help

o3| & &|n|e] == miE]| e 7]

u?

<\/alue>
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Khi cac ban OK thi con chudt cua ban bién thanh 3 chan linh kién.
Trén khoi U vudng,céc ban dat n6 ¢ canh nao n6 s€ ¢ canh do.

3 Capture CIS - [LIBRARY3.0LE - DM74LS138]

File Edit Wiew Place Options window Help E . b 4
D/l 8] &l|=(el 2lc miE | i Y N eV 18T e 9 | e A )
SIEY
1T
z
R
0
&
U ol
T 4
<Value>
i N ﬁ
0 ikems selected Scale=367%  ¥=0.30 Y=0.42

Néu nhu sb chan linh kién tao ra dai hon khdi U vudng thi khéi nay tu kéo dai ra.
Tiép theo 1a 3 chan dau vao di€u khién , cach lam tuong tu nhu sau.
e D0Gi véi chan G2A téi chan G2C:

Place Pin Array [E|

Starting Mame: Shape:

Ok
3 = =R
Starting Mumber: Type: Cancel
|4 ||nput ﬂ Help
Mumber of Pins:
k|
Increment:
|17 ra
Pin Spacing:

1
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&% Capture CIS - [LIBRARY3.0LB - DM7415138] CEX
File Edt Yiew FPlace Options ‘Window Help - 8 x
Djclal 8] 22w o] MIE ] i [ [ e e i e o e B S 2
;lT
jip
: u? =
S N
2k ]
A o
3 =
4 A 2
= G2A* g

5 G2A*

<\/alue> f

in =

0 items selected Scale=367%  ¥=0.50 Y¥=0.62

e Tiép theo 1a chan Y7

3 Capture CIS - [LIBRARY3.0LB - DM74LS138] = EX
File Edit WView Place ©Options ‘Window Help - g x
D|@|dl & &[E(R ol miE | = BI&[ & velet]e|m| sz (=] x| )|
A~
— o
u? 4
(I :
2 v
A )
3 | A <]
4 | ol
= GoA* i

= G2A*

=~ G2A*

Y7

<\/alue> =
[imi f

0 iterns selecked

Scale=367%  ¥=0.10 ¥=0.92
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e Chan mass(GND)
> Chan mass 1a chan ngudn nén ta chon kiéu Power
> Chan nay c6 hai ché do hién thi va khong hién thi,ta chon hién thi ra.
Check vao Pin Visible.

Place Pin Array rz|

Starting Mame: Shape: -
Ok

e o]

Starting Number: Type: Cancel

|8 |F'0wer j Help

Mumber of Pins:

I'Ii

Increment:

1 [¥ Pinz Visible

Pin Spacing:

1

N6 s€ hién ra nhu sau

i3 Capture CIS - [LIBRARY 3.0LE - DM74LS138]

File Edit Wiew Place Options ‘Window Help - |:|'|
D|@|d| 8] &|=(e| @l miE | =] RS [ss| vrfer| v sz =] ix| E
SIEy

£

U? 4

R -

i |

A [=]

i =

A 5

' A

@~ OO AW N =
)
N
x>
*

<\/alue> -
ia _H

Ready 0 items selectad Scale=367%  ¥=0.80 Y=0.62
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e (Cacchan Y0...Y6

i3 Capture CIS - [LIBRARY 3.0LE - DM74LS138]

File Edit Wiew Place Options ‘Window Help -8 x
D|@|d| 8] &8 <l e =] RS [ss| vrfer| v sz =] ix| E
Bl

|1

1

— =2 i A YO*
5 G2A YO" 45
g | G2A* YO" 3
— 7 G2A* YO* 14
—— GND YO* —

£ 5ol ] i E

QO ~NOONRKAWN—

<\/alue=> _H

0 ikems selected Scale=367%  #=1.00 Y¥=0,32

iz =

e (Cudi cung la chan cudi cung la chan Vee

Pin Properties f5_<|

| ’E | Line j

Mumber: Type: %
] |‘I & | Fower j User Properties...

. Width Help

e
¥ Pin Visible
1 i

Nhém 1 —-Lép 04DT1 Page 30



Huéng dan st dung phan mém thiét ké mach dién tir Orcad 10.5 Orcad Capture

K3 Capture CIS - [LIBRARY 3.0LB - DM7ALS138] CEX

[2F File Edt View Place Options Window Help B

ole|a] 8] &l ol miEl | e = S e e e e 0 o e S

A

u? +

(I e 16 i

2 A VCC g V]

— 3 A YO0 5

T4 A YO >

T G2A* YO~ T -
—& G2A* YO —5—
# G2A* YO~ T
s YT YO 45
—~ GND YO* —>—

o <\alue> .-
1.3.2.5.2. Chinh sitra va vé duwong bao

Pau tién, ban kich vao biéu tuong hinh vuong ¢ thanh tool palette ‘dé v€ duong bao.
Ban double click vao chan linh ki¢n d€ chinh stra cho hgp véi so d6 chan.

Lo | e o =] 1 11 Low Lav ] saw ) Lav 1 1 ] Jeon

u?

1 | 16
A VCC [z

B YO

—31c v
£ G2A* Y2* |5 —
| G2Br v [y
——=1G1 Y& [H5—
[ Y?* YS* 97
—|GND Ye*

plulolnls| alls |

QO ~NOA |k WN =

DM74LS138
s m ﬁ

0 items selected Scale=367%  #¥=0.30 ¥=0.70
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1.3.2.5.3. Luu
Sau khi ta hoan thanh.
Chung ta Save va xem lai trong man hinh quan 1y.

i3 capture CIS - [LIBRARY 3]

[ File Design Edit Wiew Tools Accessories Reports Options  Window  Help _ |:|'|
b|w|a] 8] 3|=el <= e = Rla|s gl vl v s =] miE
PCE

1 File IEL., Hierarch_l,ll

E| cihorcadiorcad_10.51toolsilibrary3 ol
.21 Ubrary Cache
20 outputs

EI Referenced Projects

M

4
]

2 start @ & | D NyHL - Micn @ hoc orcad g Orcad 4-Taoli.,  §¥ CaptwreCIs-[... @& 5[ +:56Pm
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M
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, PN
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2.1. Giéi thiéu tong quan vé phan mém Orcad layout 10.5:

Orcad layout 1a mot phin mém rat manh chuyén dung dé v& so d6 mach in tir so dd mach
dién nguyén ly duoc v& bang Orcad capture (hay bang cac phan mém vé mach nguyén ly
chuyén dung khac).

Phan mém nay duoc 1ap trinh rat thuan tién cho ngudi sir dung trong viéc sap dat linh
kién, di ddy va chuén bj so dd mach in cho viéc san xuét

2.2. N¢i dung
2.2.1. Khéi dong Layout plus
Dé mo Layout, vao Start Menu>>Program>>Orcad 10.5 >>Layout Plus

b i) CeCAD PCB Edtor Ltiltes

+ [ PSpice Accessories

) Tutorials

» [ cagture

> Capture CIS

¥ B Pl Docuweriation Gateway

» Ef Layon

» &5 wmzngsdsmmacahate

. rfine Doourentation
* B OrCAD PCB Edtor

1 oo Advarve Optinizsr
B8 Pspke Advarced Anslysis
1] Pipice Optivicer
[ Pspice Optisizer(for Schematics)
€ Hep and suppent B Fspice Smoke Analyss
: [ schematics
8 R i et Configuation
B swplorer
B #xsnswsen. B seccTra for OrCAD
E]] Turn OFF Computer... B Uninstall Relosss OICAD 10.5
&) webUpdste
.'." start L:‘ =M -] i unbithed - Pairt 1 it @ What's Nowin OrCAD T LAYOUT FLLS 10- M.

Windows XP Professional
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Orcad Layout Plus

S& xuét hién hop thoai sau:

#| Orcad Layout

File Wiew Tools Help

For Help, press F1

L |

2.2.2. Mt s6 menu lénh co ban

2.2.2.1. File

Chtra cac 1énh lién quan dén viéc tao méi, mo, nhap vao hay Xudt ra cac tap tin doi tuong
vao Layout hay sang cac thanh phan khac(cua phan mém thiét ké mach khéac nhu Protel,

PCAD PCB ...)

2.2.2.1.1. Open

Thanh Open liét ké tat ca cac tap tin. MAX dang nam trong thu muc hién hanh. Dﬁé mo
file . MAX ban chi can chon file can m¢ sau d6 chon Open 1a xong hay ban c6 thé nhap
double click chudt vao file da chon.

Open Board

My Recent
Documents

My Computer

Py M etwnrk
Places

Look jm | 3 BT ORCAD

= = = ok E-

BackupD.max
Efleackuri-1.max
ERleackupi-z.max
Efleackurt . max

Ezl swEEP=. Max
ER] svwEEPS. Max
ER] swEEP4 . MaR
ER] svwEEPS . Max

Rl sackupz. max
ERl eackurs.max
ERl sackupa. pax
-BACKUPS 1,083
-EIACKLIF'E FAxK

-DIELI CHIMNH TOC DO DOMG CO-3.MAX
-DIEU CHIMH TOWC DO DiOMG SO, MK
ERl MacH BAG YE MEUSH DUGKG-1 . MAaR
Rl swEEP1-1.Max

E=l swEEPL.Max

File name: IDIEU CHINH DO SAMNG DEM-T. ke

Files of tupe: |Board Files [%.max)

L L4

Open

Cancel

2.2.2.1.2. Import

Cho phép mo hay du nhap mot file da
duogc tao ra tir cac phan mém thiét ké
mach khac nhu Protel PCB, CadStar

PCB..

View Tools Help

Mew
Open...

Export

Irnpork 3
»

MIM Interchange
MaR ASCIT Metlist

1 DIEU CHIMH DO SAMG DEM-1.max

Exit:

PCE IT Metlist
Futurenet Metlisk

PCESS6+ PCE
Cadstar PCE
PADS PCE
PCAD PCE
Protel PCE
Prokel29 SE
Tango PCE
PCBoards PCE

DF ko Layouk

IDF to Layout
SPECCTRA to Layout
GenCal o Layout
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2.2.2.1.2. Export | Orcad Layout

GlEN Wiew Tools Help
Cho phep xuat file. MAX dé dugc tao ra e
tu OrCAD Layout sang cac phan mém Tmport

MIM Inkerchange
&R ASCIT Netlist

thiét ké mach in khac nhu CadStar PCB,
Protel PCB ...

1 DIEU CHINH DO SANG DEN-1.max

PCE356+
CadStar PCE
PADS PCE
PCAD PCE
Protel PCE
Tango PCE

Exit

Layaout ko D=F
Layout to IDF
Layaout to GenZal
Layout to IPC-356
Layout to Hyperlynx
Layout bo SPECCTRA
Layaout to GenCAaM
Layout to ODB++

2.2.2.2. Tools
2.2.2.2.1. Library Manager

& Orcad Layout

Cho phép ban edit hay tao m&i mot footprint ctia
mot linh ki¢n nao do. Tur day ban c6 thé tao hay

Fila  Wiew BEE

QIEI Library Manager
suu tap mot thu vién footprint linh ki€én ma ban hay Ca:alog . '
5 , 4 X \ N \ Define Stackup

st dung cho céc thiét ké sau nay ctia minh. N -
CQrcad Capkure
InteliCan 3
SmartRoute
GerbTool 4
ECOs 3

Edit App Settings
Reload App Settings

2.2.2.2.2. OrCAD Capture

Cho phép ban mé chuong trinh thiét ké mach nguyén Iy OrCAD Capture tir chuong trinh
v€ board mach OrCAD Layout.

Ngoai ra trong Tools con cac chirc nang khac nhu SmartRout cho phép ban vé mach
thong minh, Edit App Settings, Reload App Settings.

2.2.3. Tao project maéi
D¢ tao project mai, vao menu File >> New. Ban s€ thay mgt hdp thoai hi¢n ra nhu hinh
Ve sau:
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| % AutoECO
File Marmes
Input Layout TCH ar TPL ar Ma&k file kR L ﬂ
|E: WOrCADANOCAD 10,55 oolshlayout_plushdatah,_default tch Browse

Input ML netlist file

|D:'\I:|au:u caon orcadithiet ke mach\WACH DIEU CHINH DO SANG DEM. WML

Output Layout ks file
|D:'\I:|au:u cao orcadithiet ke machyWaCH DIEL CHIMH DO SANG DEM-1.max Browse

[ Owvenwrite Ma file without warning

O ptions

| utoECO |

- Start a new board file.

- Choose an appropriate technology or termplate file as vour input TCH file.

- |f updating an existing board, netz and components will be updated.

- Mo property changes on existing nets and components [no Footprint changes).

[ “When a pad's net changes, ripup the entire track rather than just the last segment

Ay zpecial switches given to pou by Cadence Customer Support

|
[ Use design libramy only

Apply ECO | Help | Cancel |

e Tai khung Input Layout TCH ta nhdp vao file template dugc dat &
C:\OrCAD\OrCAD_10.5\tools\layout_plus\data\_default.tch.

> File template la file dinh dang mot s6 thong s6 mic dinh cho board mach,
nhu 1a s6 16p board mach, khoang cach di day, kich thu¢c duong mach, quy
dinh thiét ké, v...v...duogc sir dung xuyén sudt trong qua trinh layout.

» Néu ban thiét ké board mach binh thuong thi ban load default.tch. Con néu
ban mudn thiét ké board mach riéng theo mot hinh dang cu thé, nhu Sound
card,Lan card..., thi load céc file template khac.

e Tai khung Input MNL nestlist file ban nhap vao file nestlist c6 dudi 1a MNL (da
dugc tao ra trong Orcad Capture).

¢ Tai khung Output Layout Max file ban nhap vao dudng dan va tén file ma ban
muén file thiét ké cua minh duoc luu. Layout Plus s€ mdc dinh tén file output
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layout tring tén véi file input nestlist. Néu ban thay d6i file output thi khong
dugc thay d6i phan mé rong (.max).

e Sau do click Apply ECO. ECO (Engineering Change Order): 1a mdt I1énh ctua
Layout cho phép su thay doi cia mot trong hai so @6 Layout hay Capture ciing s&
dan dén sy thay doi tuong tng cia so d6 kia.

Néu cac linh kién trong mach thiét ké 1a cac linh kién mdi, va chua timg lién két dén thu
vién footprint ctia Layout 1dn ndo, thi nd yéu cau ban phai lién két dén footprint. Day 1a
budc kho khan doi héi ban phai can than. Ban sé& tién hanh cach lam nay o phén bén dudi.
Kinh nghiém cho théy s& tot hon néu ban thuc hién viéc ge“'ln footprint cho tat ca cac linh
kién trong sudt qua trinh v& mach bang Capture.

2.2.3.1. Lién két Footprint
D¢ lam tot phan nay thi do1 héi ban phai thuong xuyén lam mach, cé kinh nghiém s€
nhanh tim dugc cac footprint trong thu vién.

2.2.3.1.1. Mot s6 footprint thong dung

e Thu vién TO: TO92(trans.C828,C1815,C535,...)T0O202 (trans. H1061, IC 6n ap
ho 78xxx, 79xxXx ...)

e Thu vién DIP100T: /W.300 (cac IC cam tir 14-20 chan) /W.600(cac IC cam tir 24-
40 chan )

e Thu vien TM_CAP_P la footprint cta céc loai tu dién.

e Thuvien TM_CYLND la footprint cta céc loai tu dién.

e Thu vién JUMPER Ila footprint cua cac loai dién trd, quang tré,bién tros
(JUMPER100,JUMPER200,JUMPER300,...)

e Thu vién TM_DIODE 1Ia footprint cua cac loai diode hay Led.

2.2.3.1.2. Lién két footprint ,
Sau mot thoi gian chd doi, hop thoai nhu sau xuat hién.

Link Footprint to Component @]

AutoECO cannot find a footprint for component C1
from part name CAP_POL.

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 |
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Trong hop thoai Link Footprint to Component c6 thong bao 1a khong thé tim thiy chan
mach in ctia C1 c6 tén 1a:CAP_POL.Vi thé nén tim chan cho linh kién nay bang cach
nhap chudt vao nut Link existing footprint to component. ..
e Hop thoai Footprint for CAPACITOR_POL xuit hién tai khung Libraries
nhap chon muc JUMPER.

Fuutprmt for CAP_POL

Libraries

~

L& 0uUT B Q
LCOM100T -

PC104

PCI
FCOM100T _| | EmevE

Footprints

Search

ol le

JUMPERT00

JUMPERT000
JUMPERT100
JUMPERT200

JLIMPER 200
JUMPERZ00
JUMPERADD
JUMPERSO0O
JUMPEREOO
JUMPER OO0 Ok Help Cancel
JUMPERS00
JURMPERSOO

e Tai khung Footprints nhap chon muc JUMPER200 (khoang cach chan 1a 200
mils bang 5 mm) d€ chon chan mach in cho TU.
e Chon xong bam OKk.

Tiép theo trong hop thoai Link Footprint to Component c6 thong béo 1a khong thé tim
thay chan mach in cua R8 co tén 1a R. Nhéap vao nit Link existing footprint to
component...
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Link Footprint to Component

AutoECO cannot find a footprint for component R8
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 ... |

0K Help Cancel |

e Hop thoai Footprint for R xuat hién, tai khung Libraries nhép chon muc
JUMPER.

e Tai khung Footprints nhép chon muc JUMPER200 dé chon chan mach in cho
dién tro nay.

e Béam Ok.

Footprint for R

Libraries

A Add.

LavouTt

LCOW10aT 1
PC104

PCI

PCONT00T _] | Reireiie
s m e

JUMPERTOD

JUMPERTO00
JUMPERT100
JUMPERTZ200

Search

il

JUIMPE R 200
JUMPER 300
JUMPER 400
JUMPERS0O0
JUMPEREOD
JUMPER OO Ok Help Cancel
JUMPERS00
JUMPERSO0
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Trong hop thoai Link Footprint to Component co6 thong bao la khong thé tim thdy chan
mach in ctia J1 ¢6 tén la CON2. Nhap vao nut Link existing footprint to component...

Link Footprint to Component

AutoECO cannot find a footprint for component J1
from part name CONZ2.

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 |

e Hop thoai Footprint for CON2 xudt hién, tai khung Libraries nh'flp chon muc

JUMPER.

e Tai khung Footprints nhap chon muc JUMPER100 dé chon chan mach in cho
CON2.

e Nhip Ok.

Footprint for CONZ2

Libraries

~ Add...
LA OUT D
EE?EJ; 00T b Search
PCI
PCOM1O0T v| Remove
Footprints

JUMPERT000
JUMPERT1O0
JUMPERT200
JUMPERZOO
JUMPERZ00
JUMPER 400
JUMPERSOO
JUMPEREOD
JUMPER YOO Ok Help Cancel
JUMPERSZ00
JUMPER30O
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Trong hop thoai Link Footprint to Component co6 thong bao la khong thé tim thdy chan
mach in ciia Q1 ¢6 tén l1a T2323. Nhap vao nut Link existing footprint to component...

Link Footprint to Component

AutoECO cannot find a footprint for component Q1
from part name T2323.

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 |

e Hop thoai Footprint for T2323 xudt hién, tai khung Libraries nhép chon muc
TO.

e Tai khung Footprints nhép chon muc TO126 dé chon chan mach in cho Triac.

e Nhip Ok.

Footprint for, T2323

Libraries

Add...

>

TRAINING

VRES

WCON100T S
T =

ZIGZAG | | Remeiz

TO101 E
TO101/R125 m
TO12

TO123

TO124

TO17/R0O50
TO18

TO20244 Ok Help Cancel
TOZ20248
TO2024C

(<
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Orcad Layout Plus

Trong hop thoai Link Footprint to Component co6 thong bao la khong thé tim thdy chan
mach in cia Q2 c¢6 tén 1a 2N3904. Nhap vao nut Link existing footprint to

component...

Link Footprint to Component

AutoECO cannot find a footprint for component Q2
from part name ZN3904.

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 |

e Hop thoai Footprint for 2N3904 xuat hién,tai khung Libraries nhép chon muc

TO.

e Tai khung Footprints nhip chon muc TO202AB dé chon chan mach in cho
Transistor.

e Nhip Ok.

Footprint for, 2M3%04

Libraries

A add.
TRAINING =
VRES
WCON100T S
T =
ZIGZAG | | Remeiz
Foatprints

7010
TO101/R125
TO12
TO123
TO124
TO126
TO17/R050
Ta18

(5

HOeO

TO20288

TO2024C

W

Help Cancel
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Orcad Layout Plus

Trong hop thoai Link Footprint to Component co6 thong bao la khong thé tim thdy chan
mach in ciia D1 c6 tén 1a RB152. Nhap vao nut Link existing footprint to component...

Link Footprint to Component

AutoECO cannot find a footprint for component D1
from part name RB152.

Please choose one of the options below:

Link existing footprint to component ...

Create or modify footprint librany ...

Defer remaining edits until completion ...

(0] | Help | Cancel |

e Hop thoai Footprint for RB152 xudt hién,tai khung Libraries nhép chon muc

BCON100T.

e Tai khung Footprints nhép chon muc BLKCON.100/'VH/TM1SQ/W.100/4 dé

chon chan mach in cho cau diode.
e Nhip Ok.

Footprint for RB152

Libraries

A add.
BCONT5ET =
EEE'&E Search
DCONOSOT
DCONDSST v | Remove

[

BLECOMN.100A/H/TM150.M. 100431
BLECOM.100A/HATM15 0100432
BLECOM.100A/HATM15 0100433
BLECOM.100A/HATM15 0. 100434
BLECOM.100A/HATM15 0100435
BLECOM. 100 °HTM150.M.100./36

BLECOM.100/¢H/T k15010044

BLKCON.100AHATM1504.100/5
BLKCOMN. 100AH/TM150A4/.100/6 ak Help
BLKCOM. 100A4H/TM1S0A4.100/7

BLKCOMN. 100AH/TM150A4/.100/5

|

XX

Cancel
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Orcad Layout Plus

Trong hop thoai Link Footprint to Component co6 thong bao la khong thé tim thdy chan
mach in ciia D2 c6 tén 1a DIODE_ZENER. Nhap vao nut Link existing footprint to

component...

Link Footprint to Component

from part name DIODE_ZENER.

Please choose one of the options below:

AutoECO cannot find a footprint for component D2

Link existing footprint to component ...

Create or modify footprint library ...

Defer remaining edits until completion ...

0K | Help | Cancel

e Hop thoai Footprint for DIODE_ZENER xuit hién, tai khung Libraries nhip

chon muc JUMPER.

e Tai khung Footprints nhip chon muc JUMPER100 dé chon chan mach in cho

DIODE_ZENER.
e Nhip Ok

Footprint for DIODE_ZENER

Libraries

~ Add...
LayauT W
:;,E?B{; oaT —  Search
PCI
PCON100T || | e
Footprintz

JUMPER1000
JUMPER1100
JUMPER1200
JUMPER200
JUMPER300
JUMPER400
JUMPERS00
JUMPERE00
JUMPER700 ok
JUMPERS00
JUMPERS00

Help

Cancel
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Orcad Layout Plus

Trong hop thoai Link Footprint to Component c6 thong bao la khong thé tim thdy chan
mach in ciia R1 c6 tén 1a R2. Nhap vao nut Link existing footprint to component...

e Hop thoai Footprint for R2 xuét hién, tai khung Libraries nhép chon muc

Link Footprint to Component

AutoECO cannot find a footprint for component R1
from part name R2.

Please choose one of the options below:

Link existing footprint to component ... |

Create or modify footprint library ... |

Defer remaining edits until completion ... |

0K | Help ‘ Cancel |

JUMPER.

e Tai khung Footprints nhép chon muc JUMPER200 dé chon chan mach in cho
quang tro.

e Nhip Ok.

Footprint for B2

Libraries

Add

|

el

LavouT
LCON100T =
PC104

PCl
PCONT00T

Search

Remowve

€

Foatprints

J LIk PE R 200

JUMPERTOD

JUMPERTO00
JUMPERT100
JUMPERTZ00

oll]e

JUMPERZ00
JUMPER300
JUMPER40O0
JUMPERSOO
JUMPEREOO

JUMPERTOO Ok Help Cancel

JUMPERSO0
JUMPERIOO

Nhém 1 - Lép 04DT1

Page 45



Huéng dan st dung phan mém thiét ké mach dién tir Orcad 10.5

Orcad Layout Plus

Trong hop thoai Link Footprint to Component co6 thong bao la khong thé tim thdy chan
mach in cia R2 c6 tén 1a RESISTOR_VAR 2. Nhap vao nut Link existing footprint to

component...

Link Footprint to Component &|

AutoECO cannot find a footprint for component R2

from part name
RESISTOR VAR 2.

Please choose one of the options below:

Link existing footprint to component ...

Create or modify footprint library ...

Defer remaining edits until completion ...

oK | Help | Cancel |

Hop thoai Footprint for RESISTOR_VAR 2 xuit hién, tai khung Libraries

nhép chon muc JUMPER.

Tai khung Footprints nhip chon muc JUMPER300 dé chon chan mach in cho

bién tré.
Nhép Ok.

Footprint for, RESISTOR._VAR 2

Libraries

Al add

LAYOUT
LCONT00T =
FC104

PCI

PCON1O0T &l Remave

Search

HH

Footprints

ol

LIk PE R 300

JUMPERTO0
JUMPER1000
JUMPERT100
JUMPERTZ00
JUMPERZ00

JUMPER300
JUMPER400
JUMPERSO0
JUMPEREOD
JUMPERTYOD Ok Help
JUMPERS00
JUMPERS00

Cancel ‘
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Sau khi thuc hién xong céac budc trén xuét hién hop thoai:

I AutoECO

This report was written to file 'T:ADOCUMENTS AND SETTINGS'AZUREFULLYMY DOCUMEMTSABT ORCADSDIEU CHIMH DO § A
AutoECO Report

FILE-& CAORCADAVORCAD_10.55TOOLS\LAYOUT_PLUSADATAN_DEFAULT.TCH
FILE-B: CADOCUMEMNTS AND SETTIMGSWAZUREFULLAMY DOCUMEMTSAET ORCADADIEU CHINH DD SAMNG DEM.MHL
It "EOF*" immediately follows, no changes were made

Adding package CAP_POL

Adding package R

Adding package COM2

Adding package T2323

Adding package 2M3304

Adding package RB152

Adding package DIDDE_ZEMER

Adding package B2

Adding package RESISTOR_WAR_2

Adding component C1

Adding component RS

Adding component J1

Adding component 01

Adding component J2

Adding component (2

Adding component J3

Adding companent 03

Adding component B3

Adding component 04

Adding companent R4

Adding component (15

Adding component RS

Adding compaonent RE

& ddina ~ornonent N1

< >

Dizcard this ECO

Nhép chon Accept this ECO. AutoECO
Ti€p theo nhap OK.

\E) Processing completed

Sau khi lién két cac footprint dén toan b cac loai linh kién, Orcad tu dong load céc
footprint nhu hinh v€ :
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| Layout Plus -- C:\DOCUMENTS AND SETTINGSMZUREFULLVMY DOCUMENTSBT ORCADMDIEU CHINH DO SANG DEN-... [= |[&][5¢)
= =

Edit Wiew Tool Options Auto Window Help - |8 x

] |6 E| B2] 20| QW @] T2 w2 8l 20
 [200 ¥ o G [100

2 s

< >
| [200,0] RAM: 4380K Used, 391776K Available

2.2.4. Dat footprint trén board mach
Khi céc footprint dugc load, néu khong dung véi yéu cau thiét ké thuc té thi ban phai
chinh stra hodc tao mdéi chan linh kién cho phu hop.

2.2.4.1. Chinh stra chan linh kién
Chon footpript linh kién can :[hay doi t,rén board mach vtra load, sau do click chudt phai
va ban s¢€ thay menu doc xuat hién, tiép theo ban chon Properties.

2 Design - Component Tool (ORC ON)

ClC
il

]
Adjust uilly}
Y Halri Place
By QuickPlace

Sap

Ratate

Oppaste

Alternate Foatprit. .
Fanauk Using SPECCTRA

Mahe 4
Break il
Lack

Fix

Selert Nt

Miritnze Connections

Move OnJoff

Undo
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Sau khi chon Properties thi mot hop thoai xuét hién dé cho chung ta chon loai footprint
thich hop.

Edit Component E'
Reference Designator ,En—
Package |RB152
Value |RB152
[BLKCON.100/VH/TM1 SQMW.100/4
Lucaliu

X |1oon. Y |s00. Rotation [
Group # ’u— Cluster 1D ,.—

Component flags

[~ Fixed [~ Locked I~ Key
[~ Mot in Netlist ¥ Route Enabled [~ Do Mot Rename
Hep_| oncl |

Click chuét vao Footprint, sau d6 ban sé théy mot hdp thoai cho ban chon footprint thich

hop.
Tt hop thoai Select Footprint ta co thé lva [P X
chon footprint thich hgp theo y ciia minh. Liaes
Tuy nhién, néu cac footprint c6 trong Select Loca

. r A <\ \ ’ BCOM100T
Footprint d6 khong phu hop thi chung ta SEONTET
phai tao mdi footprint d6 cho phu hop vé ac
kich thudc cua linh kién.

Footprints

BLECON.100AH/TM150A4.100/

BLKCOM. 1004/H/
DEFALLT
JUMPERT00
JUMPERT00
JUMPERZ00
JUMPERZ00 —
JUMPERZ00

JUMPER300

10126

TO2024R TS Help
1A -
WAl

|

LCancel

=

2.2.4.2. Tao méi chan linh ki¢n
Ta c6 thé tu tao linh kién mai bang cach mé Layout 1én, vao menu Tools Library
manager
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SRR XIMIE| 8220 o JOLITIL|C] o af 4] 3:

Flle View QU8 Help | | 6] | 0 Global Layer j
Library Manager i~ Library Manager Q|E|E\ L=
Catalog T =
Defing Stackup frarics
Configure Design Library gggm gg &

Orcad Capture EI(_]('?C

InteliCAD DCONOS0T v

SmartRoute

GerbTaol | Add.. Remove

ECOs Footprints

Edit App Settings |

Reload App Settings
‘ Create New Footprint... |
‘ Save | Save As... |
‘Delele Fuutprintl Search |

Find/Goto...: Find [Hotkey is Control+F]

Dé tao mot footprint méi1 hoan toan ban bam Create New Footprint ...

Vi du:

Tao footprint cho mot pushbutton (Panasonic part EVQ-PAG04M) ban cian mot sd
thong tin vé kich thudc cua no:

[16.0:0.3 . L#02 _ I
3.4 35205 07 P N¥F"\
A 0.5 max. | of Ll 1.0
-L f—ﬁg_?' 5 . B8 L
C i T 4
i @ 1l & | o
+ g o Recommended PWB piercing plan
1 (Pitch tolerance: +0.1)

) L u | = 5 g View from mounting side

A B )

O hop thoai Create New Footprint

¢ Nhép tén linh klél’l mai ¢ muc Create New Footprint E|
Name of footprint, vi du 1a PB
e Bam chon English. Mic du Name of Footprint: [P
kich c& cac bg phan cua linh Units
kién dugc cho & hé mét nhung & English " Metic
hau hét kich thuéc ché tao PCB Dptions
Val’l bél’lg don Vi inches ( hay [ Use Pad Array Generatar
mils = 1/1000 inch).
Ok Help LCancel
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e Dé dung theo hé mét ban phai
thay d6i systems settings. (vao
Options >>System Settings) xuat
hién hdp thoai bén.

e Nhip OK. Béy gio ban dang lam
viéc theo hé mét.

Huéng dan st dung phan mém thiét ké mach dién tir Orcad 10.5

Orcad Layout Plus
System Settings g|
Display Units Grids
® LTS ([u] Visible gri :
grid P4Y]: 1
" Inches [in)
" Microns [u) Detail grid [X.Y]: K]
@+ Millimeters [mm]
" Centimeters [cm] Place grid [X.]: 1
Display Resolution: Routing grid: ’”7
LI Via grid: ’07
Rotation
Increment: qp Snap: o1
Workspace Settings... |
0K | Help | Cancel

Switch ¢ tit ca 4 chan nhung ta chi can dinh dang cho 1 padstack vi cac chan déu cé dic
diém giong nhau.
e Dau tién vao View Spreadsheet ->Padstacks. Ta thay xuat hién hop thoai

Edit Padstack

padstacks, ta double click vao padstack c6 tén T1 s& xuét hién hop thoai Edit
Padstack cho tat ca cac lop caa T1.

(x]

Padstack |pB
17 Padstack Layers

[~ MNon-Plated

[~ Use For Test Point
I” Large Thermal Relief
[~ Flood Planes{Pours

Pad Shape

" Round
~
~
-~

S SN ot

)

[ No Connection

e Ban thay ddi tén cua padstack nay, thuong
thi dat tén theo tén footprint. Diéu nay lam
cho viéc tim kiém no6 dé dang hon trong
Layout khi c6 nhiéu padstack. Tiép d6 nhap
chon Undefined trong muc Pad Shape

e Nhip OK. Xuit hién hop thoai padstacks.
Ban thiy padstack tén PB voi tit ca cac 16p
cua no khong dugc dinh dang

e dliiotaio ,7 A Padstacks g@gl
Pad Width: Pad Height: A = e A
adstack or a a
X Offset: Y Offset: Layer Name Shape Wit
PB
0K Help | Cancel | TOP Undefined ‘m
BOTTOM Undefined 0.1
PLANE Undefined 0.(
INNER Undefined 0.1
SMTOP Undefined 0.(
SMBOT Undefined 0.1
SPTOP Undefined 0.1
SPBOT Undefined 0.(
S5TOP Undefined 0.1
55B0T Undefined 0.1
ASYTOP Undefined 0.(
W
< ¥
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Orcad Layout Plus

Dua vao Datagheet ban dinh dang cho cac 16p cua padstack PB. Néu g:h()n nhiéu 16p cung
mat lic thi nhan chon tén cac 16p dong thoi gitr phim Ctrl. Ban chi can dinh dang cho

nhirng 16p can thiét .

e Dau tién ban can dinh dang kich thudc cho chan 16 khoan, theo datasheet dudng
kinh chan 16 khoan 1a 1 mm.
e Tachon 2 16p DRLDWG, DRILL.

e Click phai chudt chon Properties , xuét hién hop thoai Edit Padstack >> nhép

chon Round, sau d6 nhép gia tri 1(=40 mils) vao Height va Width.

e Nhip OK

Edit Padstack 3

0 Padstacks
2 Padstack Layers

[~ Non-Plated

[~ Use For Test Point
[ Large Thermal Relief
[~ Flood Planes{Pours

Pad Shape

* Round .
o -
o -
- " Undefined

[¥ No Connection

Pad Rotation: ’7
PadWidth: [; PadHeightt [i
X Offset: ’7 ¥ Offset: ’7
0K Help | Cancel |

Ban thay trong hop thoai padstacks 16p DRLDWG, DRILL d3 duoc dinh dang:

Padstacks

Padstack or Pad Pad

Layer Name Shape Width
TOP Undefined 0.00
BOT Undefined 0.00
TOP Undefined 0.00
BOT Undefined 0.00
YTOP Undefined 0.00
YBOT Undefined 0.00
LLDWG Round 1.00
HLL Round 1.00
MMENT LAYER Undefined 0.00
ARE2 Undefined 0.00
ARE3 Undefined 0.00
<
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Tuong tu ban dinh dang cho cac 16p TOP, BOTTOM, INNER. Thuong thi kich thudc
clia vong xuyén bao quanh 156 chan khoan 16n hon 16 khoan khoang 20 mils(=0.5 mm).
Do d6 nhap gia tri 1.5mm vao Height va Width.

Vi lop gitra cua mach la miéng dong danh cho power va ground, dé tranh hién tuong
ngan mach nguoi ta thuong tao ra xung quanh cac 16 khoan mét khoang tréng, 16n hon
kich thudc 16 khoan 1a 35 mils(=1.75 mm). Ban nhap gia tri 2 mm vao Height va Width
va chon pad dang round cho 16p PLANE.

Cudi cung ban can dinh dang cho mat dé han chan linh kién, thuong thi n6 16n hon vong
xuyén bao quanh chan 16 khoan khoang 5 mils(=0.125 mm). Do d6 ban chon pad hinh
round va nhap gia tri 1.625mm vao Height va Width cho 16p SMTOP and SMBOT.

M Padstacks Q@E|
Y
Padstack or Pad Pad
Layer Name Shape ‘Width
rop Round 1.50
|BOTTOM Round 1.50
|PLANE Round 2.00
INNER Round 1.50
SMTOP Round 1.62
SMBOT Round 1.62
SPTOP Undefined 0.00
SPBOT Undefined 0.00
SSTOP Undefined 0.00
SSBOT Undefined 0.00
ASYTOP Undefined 0.00
b
< >

Sau khi dinh dang xong cho cac 16p cua padstack nay, ta s€ luu té€n cua footprint médi tao
vao thu vién, ta nén tao thu vién méi dé de dang tim kiém sau nay.
e Bang cich click Save As trong hop thoai Library manager.

e Diéntén footprint méi tao, sau do click vao Create New Library dé tao thu vién
moi.

Mame of foatprint
| Elec424Tutorial

Mame of Ilbrar_l,l

Browse. .

Create Mew Libram... |

Help LCancel
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e Nhip OK thi footprint méi tao s& duoc luu vao thu vién.

& Layout Plus -- (unnamed)
File Edit “ew Tool Options ‘Window  Help

=31 T ) = = e ) S | e A 6
rL§|—2.=1[| ¥ [12.49 Gloao ([Emer———— -
i

B ‘_":] ﬂ Library - Text Tool (DRC OFF)

Libraries

BCON100T

BCON156T

BGA

CLCC 4

& Camp

Fmmaa & \Value

e ‘&Pack
@ ECA24TUTORIAL

ELECA2ATUTORIAL

Create New Footprint... |

Save I Save As... |

‘Delete Fnolprintl Search |

Sau d6 chon Text tool dé x6a bt cac chir khong can thiét di, chi dé lai &Comp va
&Value. Nhip vio text cin x6a va bAm phim Delete (trén ban phim).
Thém céc chan linh kién vao bang cach chon cong cu b.

e Click chudt phai vao nén den, chon New...

e Dat chan mdi 6 vi tri thich hop

1 Layout Plus -- (unnamed)
File Edit “ew Tool Options ‘Window Help

SRR x| E| 8|95 0] ol 0 B T[: 0] ufxfe] Z]] |2 ]|
[]gha.ﬁa fv[2.80 G [0.10 hd
il

B ‘ﬂ Li Library - Pin Tool (DRC OFF)

Libraries

BCON100T

BCON156T

BGA

CLcC b

Add... I Remove |

Footprints
|ELEC424TUTOHIAL

ELEC4Z24ATUTORIAL

Create New Footprint... |

Save I Save As... |

‘Delete anlplintl Search |

[13.69, 2.80] RA
iy Staﬂt

Page 54
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Orcad Layout Plus

Chon thudc tinh cho 2 text con lai béng kéo chudt dé bdi no, xong click chudt phai, chon

Properties (phim tit Ctrl+E).

& Layout Plus -- (unnamed)

File Edit “ew Tool Options ‘Window  Help

S|2RI x| E| #)25]0| Qf OI@IT L0 2] 24 8l 2]
G [0.10 -
B E ﬂ Library - Text Tool (DRC OFF)

[]2 [ 7.49 fv|8.79
il

Libraries

BCON100T
BCON156T
BGA
CLCC 4
End Command

Add... I Remove | Copy tiTe
Footprints Delete Chrl+x
|ELEC424TUTOHIAL Rotate R

Mirror e+
Cpposite

Mowe OnfOff

Undo

ELECA2ATUTORIAL

‘ Create New Footprint... |

‘ Save I Save As... |

‘Delete Fnolprintl Search |

[ 7.49, 8.79] DX: -1.40, DY: 2.80, DIST: 3.13

e Chon Layer 1a SSTOP.
e Chon OK.

Tistat, €D ”[ma (@ [wo [wu [ @ me [ER €K T uwan
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Orcad Layout Plus

Text Edit

3 text strings
Type of Text

x]

" Free
" Reference Designator
" Component Yalue

Help |

Location
X h
Line Width Text Heinht
Global Layer A
Rotation
Radius

" Custom Properties
" Package Name
" Footprint Name

Cancel |

Sau do6 ban sép xép lai vi tri cho céac chan, ban luén ludn dat vi tri cua padl tai

(x,y) = (0, 0) >> double click vao padl xuat hién hop thoai EDIT PAD.

Edit Pad 3
Footprint ELECAZATUTORIAL
One Pad
Pad Name: |1
PadX [o Y o
Padstack Name
|EE [Local] =

Pad Entry/Exit Rule
+ Standard
" Any Direction
" Long End Only

Additional Rules

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

oK Help Cancel

e Ban dya vao Datasheet biét khoang céach gitra cac chan dé xac dinh vi tri cho cac

chan con lai. Pad2 = (0, 6.5)
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Footprint ELEC424TUTORIAL

One Pad

Pad Name: |2

Pad X ,07 Y |65
Padstack Name
|FE [Local] =l
Pad EntryfExit Rule Additional Rules
+ Standard [~ Allow via under pad
" Any Direction I Preferred Thermal Relief
" Long End Only I Forced Thermal Relief

Help Cancel

e Cac chan khac tuong tu
» Pad4=(4.5,0)
» Pad3 =(6.5,4.5)

| Layout Plus - (unnamed) E@
Ele Edit View TInol Options Window  Help
e e A .

=2 I = =T e i o o T
ijg [0.00 [v [ 0.00 |G [0
i

i E E L3 Library - Pin Tool {DRC OFF)
Libraries : =

BCON100T

BCON156T

BGA

CLCC b

| Add... I Remove |

Footprints

|E LECA2ATUTORIAL

ELEC4Z4ATUTORIAL

| Create New Footprint... |

| Save I Save As... |

|De|ete Fnutprintl Search |

S
[0.00, 0.00] RAM: 3407K Used, 921612K Available

e Ban c6 thé dung cac cong cu do dat nhu: Dimension, Measurement trong menu
Tool dé c6 thé tao khoang cach chinh xéc giira cac chan.

e Ngoai ra ban con ¢ thé v& thém cac duong bao (Obstacle) cho linh kién, day 1a
duong ranh gi6i giita cac footprint dé khi sap xép chiing khong bi chong chéo
nhau.

e Dé v& duong bao ban click vao biéu tuong Obstacle Tool, sau d6 click phai chudt
chon New, giit chudt trai dong thoi kéo dén cac goc chan pad, duong bao bao
quanh cac chan pad.
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T Laynut Plus -- (unnamad)

S e i
?( 4.rn 510 l‘.i pag |

Library - Olistacte Tool [DRC OFF)

B e 2 DA B | .

e fl&Comp
mrmaew) & \Value

;I:L[:C-IZ-I TUTORIAL

[ERE T —

Create New Footprint...

Save [ Save ...

Delete Footprin] Search

T Laymut Plus - (unnemad) gl@g
Gl Edt Wew [ool Opeions Mondow el

IR XI8]E] 2|0 ol ofts 1o smlnl sl @] 1
i_:-: 1533 ¥z (AT I == e—

| Library - Obstacke Tool (DRC OFF)

Librarles

uteo B
BCONIOOT

BCONISET

DGA

CLEC >
Footprints

|ELECARATUTORIAL
ELECAZATUTORIAL

Create Now Foolprinl...
Save | Save As..
Delete Footprinl]  Search

Obstacle "PLACE OUTLINE™  [15.39, 2.60) DX 000, DY: 0,00, DIST: 0.00
Tican, cen "[miWe [rol fel 4] Mo 1. (;ﬁ_,;.m 218 M

e Dau tién ban dit tén cho duong bao, sau d6 chon Place Outline tai 6 Obstacle
Type. Do day width tuy y.

Edit Obstacle X

Obstacle Name | TWYEGIGINLE

Obstacle Type
|Plac:e outline j

Height
0.0254

Obstacle Layer

Global Laver -

Copper Pour Rules

[ Zoder [

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

| Pin Attachment.. |

Help | Cancel |
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Thudng ban chon dudng bao nay nam ¢ 16p Global Layer, tirc thudc tinh Obstacle
Layer la Global Layer.

Cudi cung click OK dé luu lai cac dinh dang cho footprint mai tao.

Ban di hoan thanh viéc tao 1 footprint mdi khong co san trong thu vién cta layout.

Pé nhanh hon ban ¢6 thé luét qua thu vién cta layout tim nhimg footprint twong tur
footprint ma ban can tao dé stra chira cho phu hop véi thuc té rdi Save As n6 lai, luu lai
trong thu vién mdi ma ban tao cho dé tim kiém.

2.2.4.3. Nhirng chu y khi tao méi chan linh kién
Khi thiét ké footprint, ngoai viéc ban can biét chinh xac kich thudc thyuc giita cic chan
linh kién dé thiét ké ké dng, con phai biét kich thudc cua ca linh kién dé c6 thé bb tri
khoang céch gitra cac linh ki¢n cho hop ly.
Mot sb kinh nghi¢m chon kich thudce cho chan linh kién:
e Vi cac linh kién thuong nhu dién tro, ty, diode ... ban chon chan hinh tron
(Round), dudng kinh 13 1.8 dén 2.1, tuy loai linh kién.
e Chan 1 cua IC hay céc linh kién c6 cuc tinh nhu tu hoac diode ban nén chon kiéu
chan Ia hinh vuong hodc hinh chir nhat.
e V6iIC tanén chon chan hinh Oval (véi cac chan 2 trd 18n) va hinh chit nhat (d6i
v6i chan 1). Kich thude thuong 14 1.7mm Width va 2.2 mm Height.
e Véi céac chan linh kién to nhu chéan cua cac JACK cam, chan cia dé IC c6 can thi
nén chon bé Width(bé ngang) to ra mot ti, ¢& 1.8mm.
e Thuec té viéc tao ra linh kién trong Capture quan trong hon rat nhiéu 1an so
voi vigce tao ra linh kién trong Layout (hay Layout Plus).
Boi vi cac linh kién dién tir déu dugc san xuat theo mot sd tidu chuan nhat dinh, va cac
kiéu chan cua linh kién d3 duoc dinh chuan. Do d6 ban chi can sir dung cac chan layout
c6 dinh dang gidng vay déstr dung, khong nhét thiét phai tao ra cac dinh dang chan cho
tung linh kién riéng biét.

2.2.5. Mt s6 thao tic can thiét truwéc khi Layout
Trudc khi di vao cac thao tac chinh khi layout, ban can 1am mot vai viéc nho dé giip man
hinh hién thoi dé nhin hon.
e Pau tién, ban s& tait DRC (Design Rule Check), ban s& can dung chung sau,
nhung khong phai bay gi0. Sau khi tit, khung chit nhat nét dat se bién mat.
e Nhirng ky hiéu xut hién bén canh cac linh kién c6 thé khong can thiét nhung
chting s& 1am cho man hinh ctia chtng ta roi hon. C6 2 cach dé xéa chung di:
» Chon Text Tool trén thanh cong cu, click chudt vao doan ky hi¢u ma ban
mudn x6a di, sau d6 click chudt phai va chon delete.
» Hoidc néu ban mudn x6a hoan toan cac ky hi¢u di kém, ban [am nhu sau:
Chon 16p 23 AST nhu hinh v&, sau d6 tat n6 di.(str dung phim “-”)

Nhém 1 —Lép 04DT1 Page 59
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| Layout Plus -- D:ABAO CAQ ORCADATHIET KE MACHMWACH DIEU CHINH DO SANG DEM-1.MAX

Rl |8 E] 5] 2] 0] Gl OIEIT 1) atadel 8] @l 1tz
EEEST 0] -

[ [-s00 [v [3125 |G [25 23 KBT

Sau d6 man hinh s€ xuat hién nhu sau:

| Layout Plus -- D:\BAO CAQ ORCADYTHIET KE MACHU4ACH DIEU CHINH DO SANG DEN-1. MAX

File Edit View Tool Options Auto Window Help

el <M E| 8220 Qln@|RIT @ x| £H| 3] 2] .
X[1025 v [-275 G 25
Design - Text Tool (DRC 0 &=1{E3
CEIX3

[[1025,-275] RaM: 2752K Used, 505331K Available

1 Orcad La... | Layout ..., R Maimea v, W figures - ...

2.2.6. Thiét 1ap méi trwong thiét ké

2.2.6.1. Thiét 1ap don vi do va hién thi

Pay ciing 1a don vi thé hién d6 rong ciia dudng mach in trong board mach. Myc dich cia
van dé nay 1a giup cho ngudi thiét ké quan 1y duoc kich thudc cia cac nets trong board
mach cting nhu kich thude cia board outline.

Céch lam nhu sau: Vao Options >> System settings. Ban s& thdy hop thoai sau xuat
hién:
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Huéng dan st dung phan mém thiét ké mach dién tir Orcad 10.5 Orcad Layout Plus

System Settings E|
Display Units Grids
® s [l visible gri :
grid [X,Y]: 0
" Inches [in]
L .Micmns [u] X Detail grid PX.Y]: 0.635

" Centimeters [cm] Place grid [X.Y]: 254

Display Resolution: Routing grid: 0.635

0.0254 Via grid:

0.635
Rotation
Increment: q0 Snap: [RE

Workspace Settings... |

Help Cancel

o) day ban nén chon don vi 1a Millimeters(mm). Ngoai ra ta con c6 thé thiét 1ap luoi veE,
dat ludi néu can thiét &6 khung Grids.

2.2.6.2. Do kich thwéc board mach

Vao Tool >> Dimension >> Select Tool.

Sau d6 do do dai va do rong cia duong bao. Muc dich cta cach lam nay la cho nguoi
thiét ké biét dugc board mach minh thiét ké co kich thudc that bao nhiéu, dé tir d6 co
nhirng diéu chinh hop 1y trong viée sip xép cac linh kién trong duong bao cho phu hop
v6i board mach in ma minh dang co.
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T Layoot P -- DABED CAD ORCAIATHIET KE MACHARATH DIEU CHINH DO SANG DEH-2.MAX
Fle B Vew REVN Orhons Gio Window Mep

12| QI=|0f0 12| 2} f=fmi S| 315 ¥l

i th [ Global Layer

b
P
Oiestee ¥
b
¥

Canfei
Trach
Trick Sgrmsni

e Damdrsanra:

S T Gt

Snap To Soerd Onfhnes
S ToFad

o Retifive Dnareine
Aloaibe Desrgcrs
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Y Layout Plus -- D:\BA0 CAO ORCADSTHIET KE MACHWMACH DIEU CHINH DO SANG DEN-2. MAX
File Edit Yiew Tool Options Auto ‘Window Help

ElElu] *|HE| | R(2]0] QU TING| Jxlnf 24 32| ¢Vl E

X 4200 [v[1975 626 [ Global Layer ||

{
[4200,1975] RAM: 3014K Used, 543662K Available

I .' stan' il ea.. | [ haocanorcad | LAYOUT PLU... :E Orcad Layout :ﬂ Layout Flus -... ﬁ' figure10 - Paint ‘2:”&! 9:41 PM
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2.2.6.3. Dinh nghia Layer Stack
D¢ dinh nghia Layer Stack, ban chon Spreedsheet tir Toolbar

# Layout Plus -- D:\BAO CAO ORCADXTHIET KE MACHWLA

File Edt Yiew Tool ©Options Auto Window Help

il ]| [ 2t~ @ T 2] a3 ] 2]

X 11430 |v[78.74 e | ~|

Statiskics

(L]

Design - Component

Padstacks
Fookprinks
Packages
_omponents
Mets
COhstacles
Text

Error Markers
Drills
Apertures

Nhép Layers dé chon 16p v&, & ddy ban chon 16p BOTTOM, click chudt phai chon

Properties.
Layers

Layer Layer Layer Layer Mirror

Name Hotkey NickName Type Layer
TOP 1 TOP Routing BOTTOM
BOTTOM I R = T ———reeee) E
GND 3 - RIS [None]
POWER 4 e, [None]
INNER1 5 Select Any... Bl+S5 (None]
INNER2Z 1 Refresh Hat Link (None]
INNER3 7 Append Hot Link [None]
INNERA ] Unfoute [None]
INNERS 9 Unroute Unlacked Track [None)
INNERG Ctrl + 0 Convert ko Components [None]
INNERY Ctrl + 1 Unda u [None]
INNERS Ctrl + 2 ING Unused [None]
INNERS Ctrl + 3 IN9 Unused [None]
INNER10 Ctrl + 4 110 Unused [None]
INNER11 Ctrl + 5 111 Unused [None]
INNER12 Ctrl + 6 112 Unused [None]
SMTOP Cirl + 7 SMT Doc SMBOT
SMBOT Ctrl + 8 SMB Doc SMTOP
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Chon nhu sau:

Nhép chon OK.

Edit Layer,

Layer Name BOTTOM

Layer MickName |Eg'|'

Layer LibName |BDT

Layer Type
€_Routing Layer
" Unused Routing
" Drill Layer

" Plane Layer
" Documentation
" Jumper Layer

Mirror Layer

Layer Name |Top

Jumper Attributes... |

oK Help |

Cancel |

&

2.2.6.4. Thiét 1ap khoang cach giira cic dwong mach

Pé thiét 1ap nhimng luat vé khoang cach cho pads, tracks va vias. Ban chon Spreedsheet
tur Toolbar. Chon Strategy >> Route Spacing.
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File Edit “iew Tool Options Auto  Window Help

ElEIul X E| [y rore e 2wtz ws] ZH] ] 8] ]
I |

|§ |-3??5 F |31 25 Foute Pass

Skatiskics

Rouke Layer

A

Design - Obstacle Toguymes

Padstacks
Fookprinks
Packages
Components
Mets
Obstacles
Texk

Error Markers
Drills
apertures

Place Pass

Route Spacing

Layer Track to Track to Track to Yia to Via to Pad to

Name Track Yia Pad Via Pad Pad
TOP 030 | o030 ]| o030 [ 030 | 030 | 0.30 |
BOTTOM | 030 | o030 | o030 | 030 | 030 | 030 |
GND | 030w | o030 [ o030 | 030 |
POWER Properties... ) | 030 | 030 | 0.30 |
INNER1 | 030 1 w3r T m3w | o030 [ 030 | 030 |
INNER2 | 030 | o030 | o030 [ o030 [ 030 | 030 |
INNER3 | 030 | 030 | 03 [ o030 [ 030 | 030 |
INNER4 | 030 | o030 | o030 | 030 | 030 | 0.30 |
INNERS | o030 | o030 | o3 [ o3 [ o030 | 030 |
INNERG | 030 | 030 | 03 [ 030 [ 030 | 030 |
INNER? | 030 | 030 | 03 [ 030 [ 030 | 030 |
INNERS | 030 | 030 | 03 [ 030 [ 030 | 030 |
INNERS | 030 | 030 | 03 [ o030 [ 030 | 030 |
INNER10 | 030 | o030 | o030 | 030 | 030 | 0.30 |
INNERT1 | 030 | o030 | o030 | 030 | 030 | 0.30 |
INNER12 | o030 | o030 | o3 [ o3 [ o030 | 030 |
DRILL . o030 | 030 | 03 [ 030 [ 030 | 030 |
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Orcad Layout Plus

Tir menu pop up chon Properties, ban sé thay:

Edit Spacing

17 Layers

¥ia to Yia Spacing

Via to Pad Spacing

0K

Track to Track Spacing
Track to Yia Spacing

Track to Pad Spacing

Pad to Pad Spacing

Help |

O day ban c6 thé diéu chinh cac thong sé cho pht hop. Can chii y don vi do ma ban da

thiét 1ap & trén.
Chon OK.

2.2.6.5. Thiét lap d6 rgng dwong mach in
Ban lam di€u nay dé€ di€u chinh d6 rong cua cac nets trong mach khac nhau tuy theo chirc

nang cua chung.

Vi du nhu: cac dudong ngudn, mass phai 16n hon cac nguodn tin hi¢u, hay cac duong ing

v6&1 mach cong suat thi bé rong cling phai 16n hon binh thudng...

Mudn diéu chinh cac thong s6 nay ban co6 thé lam nhu sau: Vao Spreedsheet — Nets.

Boi den tt ca:

Net
Name

Color

GND_POWER

NOD4ES

NOD4ag

NDD522

NOTD4S

NO1216

ND1351

ND1571

NDZ131

Nozz17

MNOZE28

Ni2943

NO3DE3

ND31591

N3350

Widih
Min Con Max

Houting
Enabled

Share

Heconn
Rule

Yes

Std

es

Std

YeS

Std

Yes

Sid

es

es

Std

Yes

Shd

‘Yes

Sid

Yes

Sid

res

Sid

res

Std

es

Sid

es

Std

Yes

Std

Yes

Std
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Kich chuét phai chon Properties:

15 Nets

[+ Routing Enabled [ [+ Highlight
[+ Betry Enabled [+ Showve Enabled [+ Test Point

Group = -+ |
Min Width |1 Conn ¥Width |15 Max Width |2

Met Layers...

Width By Laver... Met Spacing...

Ok Help Cancel

Min Wi(lth, Conn Width, Max Width 1a d6 rong gﬁa nets mach in. Khong nén dé 3 gié
tri nay bang nhau, vi khi di mach may sé€ tuy dong diéu chinh d6 rong cia nets. Khi it dat
thi n6 chon Min, khi nhiéu sé chon Max, nhu vay s¢ linh hoat hon.

2.2.6.6. Vé Board Outline
Board Outline 12 duong bao ngoai cho tat ca cac linh kién va cac duong mach trong
mach in. Dé v& ban tién hanh nhu sau:
e Click chudt vao Obstacle Tool, sau do click vao mot géc ma ban mudn v&
Outline, con chudt Chuyén thanh d4u cong nho, click phai, chon Properties s¢
hién ra hdp thoai sau:
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Edit Obstacle x|

Obstacle Name |[E!

Obstacle Type
|B|:|ard outline j

Width

n.27

Obstacle Layer
|Gl|:|]:|al Laver j

Copper Pour Rules

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

Net Attachment [ for none]: - |

-

| Comp Attachment.. |

0K Help Cancel

e Ban chon nhu hinh v&. Sau d6 chon OK.
e Click vao 4 goc ctua khung ma ban mudn v&, sau d6 nhan ESC.
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2.2.7. Sip xép linh Kién I1én board mach

Viée b tri linh kién 1én board mach 1a mot trong nhiing yéu td quan trong quyét dinh dén
dd 6n dinh, d& v& va thim mi,v.v...cta board mach.

Ban c6 thé sip xép linh kién bang tay hodc st dung chirc ning tu dong sip xép cia
Layout Plus.

2.2.7.1. Sap xép linh kién bang tay

Nhép chudt vao biéu tuong Component Tool trén thanh cong cu.

Dé di chuyén linh kién ndo ta nhip chudt vao linh kién d6, sau d6, khi nha chudt ra va di
chuyén thi linh kién cling s€ di chuyén theo. Dén vi tri can dat linh kién thi nhép chudt
mot 14n nita, va linh kién s& dugc c¢b dinh.

Sau khi sip xép mét lic ta dugce nhu sau:
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2.2.7.2. Sap xép linh kién tu dong

Pau tién ban can phai ¢ dinh mét sb linh kién ma ban mudn nd duogc dit & mot vi tri xac
dinh, tranh bi thay d6i vi tri trong qu4 trinh auto.

Di chuyén linh kién dén vi tri x4c dinh, nhép chudt phai chon Lock.

Sau khi d3 ¢b dinh duoc céc linh kién theo yéu cau, chon Auto >> Place >> Board.

2.2.8. V€ mach

Layout Plus hd tro ca 2 chirc ning v& tu dong va vé bang tay. Thong thuong nén két hop
ca 2 chtrc nang nay, vi khi v& tu dong d6i khi s& c6 nhiing dudng mach rat phirc tap, lic
d6 ta nén diéu chinh lai bang tay.

2.2.8.1. Vé tu dong
Vao Auto >> Auto Route >> Board, Layout Plus s€ tu dong v& mach.

2.2.8.2. V& bang tay E R INEE R
Chon Edit Segment Mode. ﬂ Edit Segment Mode|
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Kich vao day mudn v&, lac d6 day sé gén voi con tro, ré chudt dé tao duong mach, kich
trai chudt dé ¢d dinh duong mach.

Dé d6i huéng duong di ciia mach: kich vao cudi doan day, sau d6 d6i theo huéng ma ban
mudn v&.

Sau khi vé& xong, nhan ESC dé két thic.

Nhép F5 dé refresh ban mach.

Sau khi v€, ban s€ dugc nhu sau:

2.2.9. Hoan thién ban mach
Den day, ban da hoan thanh mach in vé mit co ban. Trong phan nay ban s& tién hanh mot
s6 thao tac cudi cing trude khi xuat mach in.

2.2.9.1. Chén mot doan text vao mach in

P @|RT @] o8 sm] £

Chon Text Tool tir thanh cong cu. [ZBoT!ext Tool 7] j' Click phai vao man
hinh chon New.

Hop thoai Text Edit hién ra, trong khung Text String gd ndi dung can chén.

Luuy: néu ban 1am mach in thu cong thi click chon Mirrored dé khi i khong bi nguoc.
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Chon OK.

Text Edit
Text 145
Type of Text
Text String H DIEU CHINH DO SANG DEN
« Free " Custom Properties

" Reference Designator
" Component VYalue

Text location [*.*]

Line Width 0.254 Text Height
Rotation 0 Char Rot
Radius

Char Aspect

Layer:

|BOTTON |

Comp Attachment.. |

Help |

" Package Name
" Footprint Name

—

100

Cancel

Di chuyén doan text dén vi tri cAn chén, click chudt.

Orcad Layout Plus
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2.2.9.2. Phui dfﬁl}g cho mach in N
Muc dich cua van dé nay la dé chong nhiéu cho mach di¢n.
Cach lam nhu sau:
o DR TIR2] s Z
e Chon Obstacle Tool. | liw_ j’ Nhép chudt vao khung mach,

con chuot co thanh dau cong nho thi click phai, chon Property.
e Man hinh s€ xuat hién hdp thoai Edit Obstacle.

Edit Obstacle X

Obstacle Name |2|]g

Obstacle Type

|Copper pour =l
st 0.254
Obstacle Layer
|BOTTOM |
Copper Pour Rules
Clearance |2 Z order |1|

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

[ Isolate all tracks [ Seed only from designated object
Net Attachment ['“'" for nonej: - |
-

| Comp Attachment.. |

0K Help Cancel |

e Trong khung Obstacle Type chon: Copper Pour.

e Trong khung Obstacle Layer chon 16p can phu Copper Pour: ¢ thé 1a TOP hay
BOTTOM.

e Trong khung Net Attachment thi chon 1a GND hoic POWER, tuy theo ban
mudn pha theo GND hay POWER.

e Nhin OK.
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2.2.9.3. Kiém tra 16i

Sau khi v€ xong ban can kiém tra lai su ding dén cua mach dién bé’mg cach click chuot
vao DRC trén thanh cong cu.

Néu mach c6 161 hodc canh bao (bang nhitng vong tron mau do) thi ban phai stra hét cac
16i thi mach in thi thiét ké m&i khong dam bao bi cham nhau.

2.2.10. In mach Layout - D:ABAO CAOQ ORCADNTHIET KE MACHUAA
A . < ~ ‘A . r Options ind |
Dé in mach Layout vira v&, ban thyc hién cac bude il futo Window el
. . ¢ ¢ Syskem Setkings... ZErl+3
sau: Calors. ..

Caolor Rules. ..
Auko Backup. ..
Stackup Settings

e Chon Option >> Post Process Settings

Global Spacing...
Placement Strategy...
Place Settings...

Foute Skrategies »
Foute Settings. ..

Fanouk Setkings...
Thermal Relief Settings...

Jumper Sekkings. ..
Frees Yia Makrix Sektings. ..
Tesk Point Setkings. ..

Components Renaming. ..

Gerber Settings. ..
Posk Process Settings. ..

User Preferences. ..
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e Nhép chudt phai vao 16p mudn in (vd: 16p BOTTOM), chon Preview

Shift Plot Title
Mo shift Top Layer
Mo shift .]mﬂﬁ'!ﬂﬂ!..........
No shift e D e e
No shift Po. Properties. . Chrl+E
MNews, .,
No shift LLLLL N Chrl+
Mo shift Inn
No shift Inn Fun Batch
No shift Inn EﬁiﬂifnntManageh“
No shift Inn Save Colors
Mo shift Inn Restare Original Calars
Mo shift Inn :
o shit [ on 24P oo
No shift Inn Load Color Setup, ..
No_shift Inn Save Color Setup. .,
No shift Inn  Gerber Preferences. .
No shift Inner Layer 12
No shift Soldermask Top
Mo shift Soldermask Bottom -

WM3T 2waz 09 HADHD U3ld HIAH
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e Vao menu File, chon Print/Plot

Edit
MNew, ..

Open...
Load...

Save

Save As...

Backup
Close

View  Toal

= Layout Plus -- D:ABAO CA(

Opkions
Chrl+M J
Cel+o S
Chrl+5 !

Chrl+P

Print/Plat. ..

Library Manager. ..
Texk Editor. ..

Exxit

Print/Plot

Print/Plot Format

Title: |HINH DO SANG DEN-2
" DXF

+ Print Manager

v Keep Drill Holes Open

[ Print{Plot Current View

v Force Black & White

[ PrintfPlot To Eile

Help

Chrl+1

PrintfPlot Settings

Orcad Layout Plus

x]

v Center on Page
Scale Ratio:

Botation[CCW)
« 0 930

i

180

270

Cancel

e Chon nhu trén, nhép chon OK.
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Két qua ban dat dwoc la:

M3a auAaA=2 09 HWIHD U31d HIAHM
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000 3 1 om0 maen o

% % I %

O N[} DODIOE
WiVARIedI¥

3.1. Gidi thiéu Orcad Pspice

3.1.1. Chirc nang cua Pspice

Orcad 1a mot chwong trinh tng dung gdm day du cac cong cu cho mot nguoi thiét ké
mach. Ngoai cong cu dé v& mach nguyén li, v& mach in, Orcad bao gdm ca chuong trinh
mo phong kha manh, duoc biét dén véi tén Orcad Pspice.

Pspice 1a mdt chuong trinh mé phong hoat dong ctia mot mach dién tir. biéu nay cho
phép ban co thé kiém tra kha ning hoat dong cia mot mach vira thiét ké trude khi tién
hanh v& mach in va lam vi€c v6i cac linh kién that.

Pspice co thé md phong mach twong ty, mach s6 hodc mach hdn hop ca cac linh kién
tuong tur va sd. Pay 1a mot trong nhitng wu dlem quan trong cua Pspice.

Ban c6 thé md phong mot mach tir chinh cira sé Capture hodc Capture CIS, hodc ciing co
thé mo phong tir cic cira sd ciia Pspice.

Sau khi tién hanh cai dit Orcad, tr thanh start, vao menu Orcad ban c6 thé théy co rat
nhiéu muc déu c6 chir Pspice. Mi muyc ing v6i mot cira ) riéng biét va moi ctra s6 cho
phép ban lam viéc voi cac dang mo phong khac nhau.

:fj OrCAD PCB Editor Utilities >
4 ufj FPSpice Accessories L4
» ) Tutorials >
v & capture

v Bl Capture CIS

4 @:] Flow Documentstion Gatewany

» Layout
3
3
3
’
r
3

iy (EE = mﬁl lﬁmrﬂ Access-orles
HElEinEs CE o - apopia

d! ® g 1) COoWWOM Media Center - jetaudio
L %

B ['zg lr_'=_| DU Meter

B! Layout Eng Ed SmartRoute Calibrats i
Layout Engineer's Edition r‘c.al*"--“
Layout Plus

e mamﬂ.@ LAC VIET mitdz00z

S e Anne SETICERS BTl I/ Maxthonz & Layvout Plus SmartRoute Calibrate
I EVU E _r_'j Microsoft Office B! Layout SmartRoute Callbrate
ﬁ [y = —|f Mozilla Firefox Model Integrity
ymfuf=) | Sl s (shC | orCal 105 m Online Documentation

I Oxford » |8 OrcaD PCE Editor
EEARlEE I QuickTime v 8 PSpice
[=% Documents . r_'=_| Startup » 3 pPopice AD
_ e I TeraCopy v M PSpice advance Optimizer i
bad E}’ Settings F I TuneUp Utilities 2007 2 PSpice advanced Analysis
% ® Bz % I/ TweakMow sccelerator xP L8l : PSpice Optirmizer
£ L4 I Unikey Wienamese Input Method  » [ PSpice Optimizerifor Schematics)
E &) Help and Support I WinRAR » ¥ Pspice Smoke Ana ysis
o I vahoo! Messenger v |[E] Schematics
>‘: = T 7 adobe Reader 7.0 Set Configuration
z g . 2 EvU pre-int & int B8 sigxplorer
= & regoffeeicor... @ Internet Explorer SPECCTRA for OrCAD
E @ Turn Off Compurter... @ System Commander 8 Uninstall Release OrCaD 10.5
___ = TuneUp Utilities 2007 web Update
7 & windows Media Player What's New in OrCab
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Néu ban chon muc Pspice ban chi c6 thé md phong mdt mach tuong tu, nhung néu chon
muc Pspice A/D ban cé thé m6 phong mach tuong tw, mach s6, hoic mach h6n hop gém
cac linh kién tuong tu va sd. Pspice A/D duoc thlet ké gdm cac vong lap héi tiép song
song dé ban c6 thé md phong mot mach hdn hop gom ca linh kién s6 va twong ty mot
cach riéng 1¢.

Bén canh Pspice va Pspice A/D, b cong cu Orcad ciing bao gdm mot sd cong cu thém
vao dé quan sat kha ning hoat dong va danh gia do tin cdy cua ban thiét ké trudc khi
chuyén d6i né thanh san pham thyc. Vi du nhu Pspice smoke analysis cho phép nguoi st
dung mé phong mach theo phan tich smoke dung phan tich mach véi nhitng diéu kién
nguy hiém nhat (stress conditions) ctia linh kién. Hodc Pspice Optimizer dung dé can
chinh cac s6 liéu trong ban thiét ké sao cho phu hop véi diéu kién thyc té, gitip ngudi
thiét ké quan sat xem mach vira thiét ké c6 dat duge cac muc tiéu hoat dong ma ho datra
hay khong.

Ngoai ra con cd cac cong cu nang cao cho cac cong cu vira ké trén, dung cho muc dich
rong hon khi thiét ké mach sat voi thuc t€ va yéu cau nhiéu linh kién hon.

Orcad dugc dua ra voi 2 ban chinh thirc, bao gébm ban full danh cho muyc dich thuong mai
va ban lite danh cho sinh vién, dugc cung cAp mién phi. Néu str dung ban Lite thi rat it
linh kién, va viéc mo phong sé& gip nhiéu kho khin, ngoai ra trong ban thiét ké ciing gi6i
han s6 luong linh kién, rat kho dé thiét ké cac mach 16n. Do d6 trong tai lidu nay trinh
bay cach m6 phong st dung ban Orcad full. Pspice chi cho phép mo6 phong trong sO
lugng cac linh kién c6 san trong thu vién cung cap kem theo san pham. Viéc tao linh kién
moi tuy thyc hién dugce nhung rat phirc tap, do d6 s& khong trinh bay ki trong tai liéu nay.
Tuy nhién, thu vién cta Pspice rat 16n, cho phép ngudi thiét ké co thé mo phong 1én dén
16.000 linh kién tuong tu va 1.600 linh kién $6, do d6 véi nguoi st dung hoan toan cé thé
yén tam st dung Pspice dé mo phong hau hét cac loai mach thong thudng.

Trong ndi dung tai liéu nay, do thoi gian c¢6 han va kinh nghiém st dung Orcad Pspice
chua nhiéu nén chi giéi thiéu mét s6 chic nang co ban cua Orcad Pspice. Nhiing chirc
nang nang cao va phan tich thuc té (Smoke hay Optimizer) chwa thé nghién ctru 1 rang
nén khong dua vao tai liéu nay.

3.1.2. Uu diém ciia Pspice véi mdt s6 phin mém mé phéng thong dung

Pspice 14 phan mém manh vé mo phong tuong tu, phan tich dang song. Mic du thu vién
linh kién cua Pspice kha lon nhung thiéu nhing linh kién hién thi truc quan nén rat kho
quan sat mach s6. Tuy nhién phan phan tich mach tuong tu cua Pspice thi kha day du, thu
vién linh kién nhiéu va cho nhiéu dang phan tich dap ing yéu cau thyuc té nén co thé sur
dung hi€u qua trong viéc thiét ké mach thyc té.

Hién nay, phan mém mo phong kha ndi tiéng 13 Proteus. Day la phan mém manh vé mo
phong vi diéu khién. Orcad Pspice thi khong mo phong dugc vi diéu khién. Tuy nhién vé
thu vién linh kién thi Orcad Pspice nhiéu hon va vi thé kha ning mé phong ciing dat hiéu
qua hon, nhat 1a d6i véi dang mach tuong tu.

Phan mém Protel ciing c6 phan md phong twong tu nhu Orcad Pspice, va ciing c6 thé 1iy
thu vién linh kién tir Orcad sang nén kha niang mé phong ciing twong dbi manh. Tuy
nhién dang phan tich ciia Protel thi khong da dang bang.
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Orcad Pspice

3.2. Li thuyét )
3.2.1. Cac cong cu ho trg cho viéc mo phong
3.2.1.1. Orcad Capture

bay la cong cu dé chuan bi ban vé cho vi¢c mo phong.
Trong ctra s6 cia Orcad Capture ngudi st dung c6 thé lam nhiing cong viéc sau dé phuc

vu cho viéc mé phong:
e Tao mot project moi.
V& mach.

Thiét lap dang song dau vao.

Chon diém dé mo phong.

3.2.1.2. Simulus Editor

Thiét 1ap thong s6 cho cac linh kién trong mach.

Thiét 1ap ché d6 va cac tham s dé mo phong.

Pay la cong cu dé dinh dang dang song dz‘%u vao cua mach, cong cu nay cho phép nguoi
st dung tu dinh dang dang tin hi¢u bién doi theo thoi gian dugc dung trong qua trinh moé

phong.
bé chon cong cu nay, ban lam nhu sau:

SR

EVU
L=

(el =1 Evllipresint el [B Design Manager
LB@s&uﬂEI.ﬁiE BN ﬁmuﬂ Acces; Message Viewer

ij COWC. Simulation Manager

E a [Q@ capoy& Modsl Editor

I CrcaD PR Editor Utilities

I/ Tutorials
& Capture
Fe Capture CIS

:g_‘] Flow Docurnentation Gateway
7 )

i 'J"_“j Game& Transﬁ:
= oM

E@ @ Internet Download Manager
- !Nk!i"'j‘-f'}@ Kaspersky Internet Security 6.0

@) LaC YIET mitdz002

;Jf] Maxthonz
g @% Ilil': @ Microsoft Office

iiizliiiz

FECAEEETT

= ---‘-‘-"'\-\.
UiEle
5 2l

=] el |N|E|qu_m@ Mozilla Firefox

S M@ OrcAD 10.5

Frograms '@ Cifard
% Documents '@ QLEkTiE
. I Startup
’ Settings * @ TuneUp Utilities 2007

J B s ; [T TweakNow Accelerator XP
@) WinRaR

I vahoo! Messenger

8 BvU pre-int & int

& Internet Explorer

W System Commander 8

«* Tunelp Utilities 2007

® wWindows Media Flaysr

8 M) Fouit Reader

| Help and Support:

L 7)
Z=] Run..

Log Off PE'COL ...

=
Location: C:ADrCADNOrCAD_10.5%Yools\pspice s
I—memwuwl alibra

» B Layout Engineer's Edition

v B Layout Plus

v & Lavout Plus SmartRoute Calibrate
v B Lavout SmartRoute Calibrate
v E model Integrity

v il online Documentation

B OrcaD PCR Editor

v {8 Ponice

v 48 popice AD

L4 ﬁ PSpice Advance Optimizer

v B Pspice Advanced Analysis

L4 E PSpice Optimizer

@ Unikey viemarmese Input Mathod  » [ PSpice Optimizer(for Schematics)

4 E PSpice Smoke Analysis

» Schematics
|£## set configuration
|E¥ sigxplorer
BB SrECCTRA for OrcaD
Uninstall Release OrCAD 10,5
&] Weh Updats

b [ What's New in OrCAD

10:01 P
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Ctra s6 cua cong cy nay s€ xuat hién, ban chon bi€u tugng D | deé tao mdt dang song
moi:

& Stimulus Editor - [(untitled)]

] File Edit Stimulus Plot View Tools Window Help -8 %

DEW ERRA=ERE EREE]

B.1us 8. 2us B_3us B.4us B.5us B.6us B.7us 8. 8us 8.%us 1us

Time

[E8ns] Create a new stimulus file

D¢ tao dang song ban chon bi€u tuong L, hop thoai sau sé hién ra:

New Stimulus E

Hame: |test

ExP [exponential]

" PULSE

T PwWL [piecewise linear]

7 SEFM [single-frequency Fid)
" SIM [sinusoidal)

" Clock
" Signal

7 Bus  width:
Initial ¥ alue: | i

Ok I Cancel |
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Ban g0 tén cua dang sobng moi, va chon dang séng can thiét 1ap. Vi Stimulus Editor ban
c6 thé thiét 1ap cac dang song sau:

e (Cac dang song tuong tu: song sin, xung, song theo ham mi, song

PWL(piecewise linear), SFFM (single-frequency FM).
* Voidang song sd: xung ddng hd don gian, dén cac tin hiéu xung phirc tap va
o RURSNNPRNN (XP Attributes X

Sau khi chon dang séng, ban s& thiét lap thong so
cho dang séng mai, bam Ok, mot hop thoai khéc
hlén ra. Imitial value |

Mame: hest

Peak value |

Rise (fall delay [sec) [0
Rize [fall] ime constant [sec] li
Fall [rize] delay [zec) li
Fall [rize] time constant [zec) li

(] 4 | Cancel ‘ Apply |

Ban thiét 1ap cac thong sd cho dang song méi, sau d6 bam apply, ban s& dugc dang song
ma&i. Vi du voi cac thong so nhu sau s€ c6 dang song mdi tao la:

EXP Attributes

Marne: test

Tools  Window Help

e
3 T

Iritial walue

FPeak walue |207

Fise [fall delay [sec) [5

Rize [fall] time constant [zec] |157
Fall [rize] delay [zec] '157

Fall [rize] time constant [zec) ’57

o]

Cancel | Apply |

[7.582417582:, 17.818181818) Open stinuluz library
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Riéng ddi v4i dang song tuong tw PWL va cac dang song s0, Stimulus Editor cho phep
ban tu v& dang song ma khong can hop thoai thiét 1ap thong so6, bang cach nhap chuét vao
cac di€ém ngay trén man hinh hgp thoai Stimulus Editor.

3.2.1.3. Model Editor

Pay 1a cong cu gitip nguoi st dung nap vao cac thong sd caa linh kién dé phuc vu cho
qua trinh m6 phdéng, nhitng linh kién nay phai co6 trong thu vién cua Orcad Pspice hodc
Orcad Capture, ngudi str dung chi thay doi cac théng sb ciia linh kién, kém theo d6 1a
thay doi cac dic tuyén cua linh kién. Cac thong sd nap vao c6 thé lay tir datasheet cua

linh kién.
bé chon cong cu nay ban lam nhu sau:

@ EVU! oh ’
..-j LI=2 ) OrCaD PCE Editor Utilities
Lty gzl S EVU pre =it @5@@ Design Manager @ PSpice Accessories
E@Sm‘lﬁﬂ‘@ ==k @mdﬂ Acces. Message VWiewer 'If‘j Tutarials
= T oyl el (1o Editor F&] Capture
:1)?3 . _‘Ifil-.f “fl cowdld] Simulation Manage| ocation: C:\OrCADNOrCAD_10,5ytools\pspice |

] II:-:.I.F'—‘- DU ME@ Stimulus Editar
) zame|[H] Transformer Designer

@] Flow Documentation Gateway
Layaut

=R oM v Bf Layout Eng Ed SmartRoute Calibrate
E@Jﬂ Internet Download Manager k Layout Engineer's Edition =t
IMWEI:\LH ll,-,m:luly el | I Kaspersky Internet Security 6.0 b B Layout Plus
HESE2007 F LAC VIET midzo0z2 v B | avout Plus SmartRoute Calibrate
_|_'Eff| Maxthon2 v B Layout SmartRoute Calibrats
ﬁ @% == Microsoft Office ’ Madel Integrity
=il = niale mm%l@ Mozilla Firefox v il Online Documentation

|f|ﬁ OrCAD 10.5

Programs

B orcaD PCR Editor

I Owford P {8 popice
|54 Documents I QuickTime v & popice AD

_ = i@ startup v ' Popice Advance Optimizer ?

g Ell’ Settings P IE TuneUp Utilities 2007 v B FSpice Advanced Analysis 2|
w I TweakMow Accelerator XP v B PSpice Optimizer

] /- Search L3 ) ] _ o _

L I/ Unikey Viemarmess Input Method  » [ PSpice Optimizer (for Schermatics)

t?_ ©)) Help and Support I WinRAR v & Pspice Smoke Analysis

o I vahoo! Messenger » Schematics

o 8 Run.. Y EVU pre-int & int 5§ set Canfiguration

E — - & Internet Explorer BB sigxplarer

© B8 Logofirecor.. @ System Commander 2 BB SFECCTRA for OrCAD

E @ Turn OFf Computer... i® TuneUp Utilities 2007 i Uninstall Release OrCAD 10,5
- & windows Media Player |&] web Update

7 I Foxit Reader ¥ [ tihat's Mew in OrCAD 10:54 FM

” . .2 "'H_ 1 22 . oA ’ A
Tu cira s6 cua Model editor ban chon biéu tugng _J deé chon linh ki¢n, sau d6 thay doi

thong s6 linh kién bang cach dién cac thong sd vao bang xuét hién trong hop thoai:
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ntitled1:12 - ce Model Editor - [Forwar

File Edit “ew Model Plot Tools Window Help - a %
D|dS|E| ¥[=e alal’]l > 1T 2T+ ke
A
Forward Current
Toinclude this spec in the model
extraction please enter bwo or more
data oaints in the fallowing table:
# Viwd Hwd -~
1
2 |
ER
4 |
EN
5]
7 | ~
w
£ >
_ Famward Cur... Junction Ca...J I Reverse Le...‘ Reverze Br.. ‘Heverse Fie...‘
Parameter Name Value | Minimum | Maximum | Default | Active | Fixed | -
B 1e-014 18-020 | 01 1e-014 ¥ r
i 1] 02| 5 1 ~ r
! R= 0.001 | 1e—UUEl 100 0.001 I r'
i 0 0| 1000 0 [ C
= 3 -100 100 3 r r v
Ready MM

C6 2 cach dé thay d6i thong s6 linh kién, dung dic tuyén va dung bang tham sb:

22 Untitled1:123 - PSpice Model Editor - [Simulation Parameters]
Eile Edit Yiew Model Plot Tools \Window Help = | &>

Die|E|S|@] &8|e] | faja] »] 0= 2 o

N
Simulation Parameters

Property Hame Description |  wvalue | Default | Unit |Distribution| Postol | HNegtol | Editable |

IS Saturation current 107 10f e - ; [

RS Ohimic resistance u} 0| Ohm |

™ Emission coefficient | 1] 1 [

1T Transit time | ol 0| =ec |

i [0 Junction capacitance | ol ul F |

W Junction poteritial 1] 1 W [

A Grading coefficient 05| 0.5 |

EG Activation energy 1141 111 =30 | T
HTI Izat temperature exp | 3| 3 |

KFE Flicker noise coef. | ol a |

AF Flicker noise exp. 1] 1 |

FC Depletion cap. coet. | 05| 0s r

By Rev breakdown vott | 100 | 100 v r ~|

- Simulation Smoke

| )
Il + createa u=ing Model Editor release 10.5.0 on 10/285/07 at 23:01 ~
*DEVICE=123,D
.subckt 123 AW CAT
+ params:
+ AREALA=1.0
i D 123 AN CAT model2z {areal -~

Ready IR
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Orcad Pspice

Tong két lai, dé chuan bi cho viéc mo phong ban can c6 cac cong cu tao ra mdt so file dir

lidu, c6 thé tong két nhu hinh vé:

Capture

thie vign
linh kign ca
=8N

PSpice
Model Editar

thLe wign linh
kig&n tao bk
Model editor

3.2.2. M6 phéng .
3.2.2.1. M6 phong tir cira s06 CAPTURE

Papice
Stimulus Editor

file dang
=0ng

F— |I ﬂ file dink k&m

Dé md phong mdt mach hoan toan méi, chua cé luu trong Orcad 10.5, ban mo cira sO

Capture:

>

ozillas
lﬁ@m [FliEm

mm ShantcUis

) Accessories

@ CaDopia
Ql@ COWON Media Center - jetaudio

,w‘ @ DM

[2]22 ) Internet Download Manager

Imlﬁ:@ = Lau[ya wu@ﬁlﬁgl@ Kaspersky Internet Security 6.0
5zl T LAC VIET midz002
; __'@ Maxthon2
é @% =2 @) Microsoft Office
IEerm=t Ji=]iae! I&dl[{dw@ Mozilla Firefox

'- Programs |@ oxrd

|=% Documents »|@ QuickTime

|
- @ Startup
E:l,' Settings P IE) TuneUp Utilities 2007
/_) S 3 '@ TweakMow Accelerator XP
| Unikey Viemamese Input Method
@) Help and Support @ Winrar
|IE) vahoo! Messenger
#=7 Run... W

e BV pre-int & int

g . @ Internet Explarer
I.._] Lag Off FE'COL"... W System Commander 8

Turn OF Computer... & TuneUp Utilities 2007
@ windows Media Player

e I Foxit Reader

s | Windows xP Professional

| orcaD PCe Editor Utilities ,
@ FSpice sccessories
v I Tutorials
& £% Capture
» B Capture T
v @ Elow Do JLocatlon e \OrCAD\OrCAD 10,5\ ools\capture
v & Layout __-‘ —
v | B Layout Eng Ed SmartRoute Calibrate i s
v [ Layout Engineer's Edition
v B8 Layout Plus
» ﬂ Layout Plus SmartRoute Calibrate
4 H Layout SmartRoute Calbrate
v |8 Model Integrity
4 ﬂ Orline Documentation
¢ OrCAD PCE Editor
» |8 Popice
» & popice AD
4 E PSpice Advance Optimizer
v B Pspice advanced Analysis
» B Pspice Optimizer
4 @ PSpice Optimizer (for Schematics)
4 E PSpice Smaoke Analysis
v [ schematics
| $7F Set Configuration
E Sigxplorer
BB sreCCTRA for OrcaD
B3 Uninstall Release OrCAD 10.5
|&] web Update
¥ | What's New in OrCAD

—y

il
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e Tirctra sd Capture, chon biéu tuong Ei dé tao mot project maéi, hdp thoai sau
hién ra:

New Project

(]
e | o |
||:|rn:|iec:t nanne Caricel
i Create a Mew Project Using Help
oy
:% o Analog or Miked A/0
Tip for Hew Users
E *" PC Board Wizard Create a new Analog or
tiked 44D project. The
m new project may be blank,
[ " Programmable Logic ‘Wizard or copied from an existing
o template.

% " Schematic

Location

CAOCADSICAD_10 B tools Browse. .

Ban Ch()l’} tén cho project, chon Analog or Mixed A/D dé dinh dang file m@ )
phong (n€u khong chon nhur trén thi file tao ra s€ khong moé phdong dugc), 161 bam
OK. Mot hop thoai khéc hién ra:

Create PSpice Project

[ Create bazed upon an existing project Ok,

=

Caricel

{+ Create a blank project

Help

s

Néu file mo phong tao mdi hoan toan khong kém theo hay thira hudng tir mot file
c6 san nao thi ban chon Create a blank project r61 bam OK. Nhu vay ban da tao
ra mot file m6 phéng maoi.
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e Sau khi v& mach (phan v& mach da duoc huéng dan trong chuong 1), ban chon file

>> save hodc bAm Ctrl+S hodc chon biéu tuong LE.] dé luu mach vira v&, ban
chon tab Pspice >> New simulation profile d¢ thiét 1ap thong s6 cho qua trinh
mo phong, mdt hdp thoai nhu sau hi¢n ra:

New Simulation

Ban danh tén cua file mo phong s&
tao, néu khong st dung file dinh

Mame: kém ban chon none nhu hinh v&, néu
bspios is il sir dung file dinh kém ban chon biéu
T e tuong | v3i chi dén duong dan
PN From: A ’ \ )4

; dén file dinh kém. Sau d6 ban chon
hd J Create d¢ tao file m6 phong.

Root Schematic:  SCHEMATICT

Hop thoai sau s€ hién ra, day la hop thoai thiét 1ap thong s6 cho qua trinh mo
phong:

Simulation Settings - pspice file

Analyziz type:

Options:

General Analysis ]I:l:unfiguraticun Files] I:Iptil:uns] Drata Collection ] Frobe 'W'in-:luw]

Leneral Sethings
[Monte Carla aforst Caze
[1Parametric Sweep

[T emperature [Sweep) [ Skip the initial ransient bias point calculation [SEIPER)
[15ave Biaz Paint
[]Laad Biaz Paint

Fur to time; 1000ns zecondz [TSTOP]
Start zaving data after; |0 zeconds

Tranzient optionz

Masimum step size: zeconds

Output File Optionz. ..

k. | Cancel A Help
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Chon dang mo phong tir tab Analysis. Néu 1a mé phong s6 thi chon tab Options
r01 chon Gate-level simulation tir hop Category nhu hinh v¢:

Simulation Settings - pspice file

General] Analysis ] Configuration Files  Options 1 Drata Collection | Frobe 'W'in-:luw]

Cateqgorny:

- - - Timing Mode
3 Sirnulation i
‘G ate-level Sirmulation £ Mirimurn
O utput il :
LB e + Typical
" Maximum

™ ‘Worst-case [min/mas)

[ Suppress simulation erar messages in wavetom data file.

Iritialize all flip-flops ka; | -

Default /0 level for /0 interfaces: |_'Iil

Advanced Options... | Reset |

k. | Cancel | Help |

Sau khi thiét 1ap day du thong s cho qué trinh mo phong, chon dang mé phong,
ban bam OK, file hién thoi cia ban di 1a mot file méo phong. (Viéc chon dang mo
phong nao, thiét l4p ra sao s& trinh bay trong titng loai mé phong & phan Cdc dang
mo phong.)

Luc nay, ban co thé stra chita mach ctia minh nhung sau d6 phai thiét 1ap lai thong
s6 cho file mo phong nhur trén.

Tiép theo ban m¢ Pspice >> Marker va chon mot trong nhimg loai cong cu c6
san dé dit vao diém can quan sat khi mo6 phong. Viéc chon loai marker nao tuy
thudc vao loai thong sb (dong hay 4p ...) ban mudn xem & cira s6 Probe.

Sau khi dat cac Marker, ban chon Run tir tab Pspice hodc bam F11 dé bat diu mo
phong. Néu khong c6 15 gi xuét hién thi ban s& nhan duoc mot cira s6 Pspice hién
thi dang song hoic cac thong sd can mo phong.

Néu c6 15i xay ra, ban c6 thé xem 13i hién thi ngay phia dudi khung ctra s6 Pspice
moi ma:
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SCHEMATIC1-pspice file - PSpice A/D

|| Eile %iew Simulation Tools ‘wWindow Help g5

= | |[SCREMATIC pspice fils | »

eading and checking circuit
ere are ho devices in this circuit
Simitati borked

[For Help, press F1

e Luc nay ban c6 thé stra 161 r61 tiép tuc mé phong nhu trén.
e Néu thanh cong ban s€ nhan dugc moét cura s6 Pspice c6 dang song ki€u nhu sau:

1) SCHEMATIC1-bias - PSpice A/D
Fil= Edit Wiew Simulation Trace Plob Tools Window Help g
[ar ssasa||*
REBWA |- [ MIEse B P IE R e o || 0 5 T g

) 2 || [scREMATIC T Bias I >

8.8us

8.
o U{outl) U{out2?}

1 g bias [active] l

3| [E—— Simulation Profile: SCHEMATICT -bias ----eemeeeeen | = =
A Simulation running i e ~
= Profile; "SCHEMATICT -bias" [ C:A\Docurments and Settingswuhoangdt— Capa.cltors. 1 =
Feading and checking circuit BJTs: .
Circuit read in and checked. no emrors ] Resistors: g o
s ! x U LATE T Analysic f watch ), Devices /
|C:\Documents and Settings\vuhoangdevtiMy Documentsividy DCyTemperater-PSpiceFiles\SCHEMATIC ibias\bias. dat (active) [Time= 1.000E-06 [100% EEEEENENEN n
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3.2.2.3. M6 phéng sir dung cira s6 Pspice hoic Pspice A/D
3.2.2.3.1. Cac budc thue hién
Trong phan nay ban c6 thé thuc hién mé phong tir ctra s6 Pspice vi mot file chira mach
da duoc v& san.
e Mo ctra sO Pspice hodc Pspice A/D (néu ban mudn mod phéng mot mach sb hodc
mot mach hdn hop gém ca linh kién s va twong tu):

= - (780 _ ) OrCAD PCB Editor Utilitiss v
- Ly 1ez(ll5 S EV preint Shonteu e B ) PSpice Accessories ’
Bactiicnts G @mﬂﬂ ACCessaries P'F_‘l Tutcrials
i‘l r'é;% = |/ cabopia v |B&] Capture
-f_}g [7] [Qlﬂj COWON Media Center - jetaudio  » ] Capture CIS
i [EidEEE () DU Meter v | &] Flow Dacumentation Gateway —
A Games P B Layout S
[y g '@ 1D v B Lavout Eng Ed SmartRoute Calibrate e
=~ 3 o M Internet Download Manager » |E&] Layout Engineer's Edition ?d"'-’“”
iyl B e biEiine T Kaspersky Intermet Security 5.0 » | Layout Plus
HESEL0 T LAC VIET mid2002 v [ Lavout Plus SmartRoute Calibrate
: _|_uff| Maxthon2 r H Layout SmartRoute Calibrate
é E{% EE:@ Microsoft Office v | Maodel Integrity
@ Mozilla Firefox 4 ﬂ Online Documentation

Iffki= =i iflEEn

— rﬁ (8]

8¢ OrcaD PCB Editor

I oxford r
o e y () QuickTime 4= PSpice 4D !

_ @ Startup + B PSpice Afknsce Cutismee =i - Lkl
g [B- settings ¥ (@ Tuneup Utilties 2007 v B Popice A&DE.‘E.'UDD'ﬁ(.:.;\??r.cm\orcm-m'5\'330'5\“35'31“'8i
5 !;‘, ggtla : '@ Tweakhow Accelerator XP r E PSpice Optimizer t
£ | Unikey viemamese Input Method  # @ PSpice Optimizer (for Schematics)
b © el and Support @ winRR v B PSpice Smoke Analysis

o Ll!j Yahoo! Messenger ¥ [ Schematics

’: = % EWL pre-int & int ;ﬂ Set Configuration

H o o @ Internet Explarer |E sigiplorer

T B togofrecor.. @ System Commander & B sPEcCTRA for OrcaD

= (8] Turn off computer... &% TuneUp Utilities 2007 & Uninstall Release OrCAD 10.5
— - & windows Media Player |&] web Update

iy I Foxit Reader ¥ |2 what's New in OrCAD 2119 AM

| =

e Trong cua sO Pspice (hodc Pspice A/D) ban chon File >> New >> Simulation
profile d€ tao ra mot file mo6 phong. Lic nay hop thoai sau sé& hién ra:

New Simulation

Prafile narme: Create

Jpspice file name
Cancel

i

|nhert from an existing profile:

|file pEpicE Help
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Ban danh tén file m6 phong s€ tao vao 6 Profile name, va danh tén file c6 chua
mach ma ban can mo phong vao 6 Inherit from an existing profile (day phai 1a
mot file Pspice thi mai thuc hién mé phong duoc), roi bam Create.

e Hop thoai Simulation setting s€ hién ra, ban thiét 1ap thong s6 dé mo phéng nhu
trong phan mo phong tir ctra s6 Capture, rdi bam OK.

Simulation Settings - pspice file

General Analysis ]Ennfiguratinn Files] Dptinns] [rata Collection | Probe Windnw]

Bur to time:; 10000 gecondz [TSTOP]

Eiiors: Start zaving data after; |0 seconds

Tranzient options

General Sethings

[Monte Carlofwforst Caze Mawimum step size: seconds

[1Parametric Sweep : e : : ; :
[]Temperature [Sweep] | Skip the initial transient biaz point calculation [SKIPER)
[]Save Bias Point

[JLoad Biaz FPaint

Output File Options...

] | Cancel | Help

e Sau d6, ban chon Run tir menu Simulation dé chay file m6 phong.

3.2.2.3.2. X4c dinh lai loai phén tich tir m§t file md phéng cé sin

Ban ciing co thé dinh dang lai file dang chay dé thyuc hién mot dang mo6 phong khac, hodc
v6i mot tham s6 mo phong khéac. Tir ctra s6 Pspice ban thuc hién cac thao tac nhu trong
phan 2.2.2.3.1. & mé file cAn md phong. Dé thiét 1ap lai thong sd cho viéc mo phong,
ban chon Edit profile tr menu Simulation. Hop thoai Simulation settings sé hién cho
phép ban chon lai dang mé phong mong mudn.

Nhu vay vé co ban viéc thiét 1ap thong s6 cho cac loai moé phong 1a nhu nhau, chi khac
trong phan thiét 1ap thong s6 trong hop thoai Simulation settings. Do do, tir phan ndy trd
di, khi thiét 1ap loai md phong, toi chi nhic cac phan thiét lap tir hop thoai Simulation
settings ma thoi.
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3.2.3. Cac dang phén tich co ban

Pspice co thé thuc hién ca dang mo phong tuong tw, m6 phong s6 va mo phong hdn hop
gom ca linh kién tuong ty va so. Déi v6i mach 80, Pspice chi hd trg mo6 phong linh kién
s6 theo dang phén tich Transient co ban, bao gdm ca dang phén tich worst-case (gom 2
truong hop min-max). D6i véi mach hdn hop thi tat ca cac dang phén tich duéi ddy déu
duoc thuc hién.

Pspice c6 thé thuc hién cac dang phan tich sau:

e Phan tich DC, AC va transient: cic dang phan tich dap tng ctia mach déi véi
nhirng dau vao khac nhau.

e Phén tich Monte Carlo, sensitivity, worst-case, va parametric: dé phan tich su
thay d6i ciia mach ddi véi céc gia tri khac nhau ctia cac linh kién, thanh phan
trong mach.

e Phan tich Digital worst-case timing: dung dé phan tich nhitng van dé vé thoi
gian chi xay ra do sy truyén tin hiéu nhanh hodc cham.

Céc loai phan tich cta Pspice:

Loai phan tich Lua chon trong Analysis type Bién phén tich

Phan tich DC DC Sweep Nguén (4p hodc
dong)
Tham s6
Nhiét do

Diém phan cuc Bias point

bac tuyén truyén dat tin hiéu nhé DC  Bias point

D0 nhay DC Bias point Tan s6

Pap tng tan s6 AC Sweep/Noise Tan s6

Nhiéu AC Sweep/Noise Thoi gian

Phan tich Trasient Time domain (Transient) Thoi gian

Phan tich Fourier Time domain (Transient)

Phén tich tham s6 Parametric sweep

Nhiét do Temperature

Monte Carlo Monte Carlo/Worst-case

Do nhay/ Truong hop khic nghiét nhdt Monte Carlo/Worst-case

3.2.3.1. Phan tich DC Sweep
Phén tich DC phan tich hoat dong ctiia mach tng vé6i trudng hop mach sir dung ngudn
mot chiéu.
Phan tich DC dugc c6 thé thuc hién cac phan tich sau:
e DC sweep: Phan tich mot nguén, mot tham s hodc mot su thay di theo nhiét
dd cua mot mach co dau vao 1a dién ap, dong dién mat chiéu.
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e Bias point: Tinh toan diém phan cyc cia mdt mach cho trudc.

e DC sensitivity: La mot phan trong kiéu phan tich bias point, ding dé phan tich
d6 nhay cua dién ap tong hodc dién ap thanh phan.

e Small-signal DC transfer: Ciing 1d mot phan trong kiéu phén tich Bias point,
dung dé tinh toan do loi cua tin hiéu nhé DC, trd khang vao, tr¢ khang ra.

Céc diéu kién dé thuc hién phan tich DC:

Loai bién phan tich Yéu cau

Voltage Source Nguon ap mot chiéu

Current Source Ngudn dong mét chiéu

Temperature

Model Parameter Pspice A/D Model (MODEL)

Global Parameter Tham s6 tong dugc dinh nghia trong
Parameter Block ((PARAM)

Pé thiét Idp cdc loai phdn tich DC néi chung, trong hdp thoai Simulation settings chon
DC Sweep trong hop Analysis type.

e Phén tich DC cho phép ban phan tich mét ngudn (ngudn dong hodc ngudn ap),
tham sb téng hodc tham s6 md hinh, hodc nhiét do trong mot khoang gié tri nhat
dinh. Piém phan cyc cia mach dugc tinh toan dbi véi mdi gia tri phan tich. Diéu
nay rat hiru ich khi tim ham truyén dat cia mot mach khuyéch dai, ngudng cao va
ngudng thap cua céng logic ..

e D¢ thiét 1ap thong s mot chleu (ngudn mot chleu hodc dong mot chleu) thi chon
Properties tir tab Edit, sau d6 chon cot DC rdi dédnh vao gia tri cia ngudn:

&Y Dread Capture - [Property Editor]

“IFe Fdt View Options Window Hel

o|@la| < $ime] 2| TE| 8 50 T e D W B R M I
[SCHEMATICT bl < wlmlp ] 22l v el wl

NewCobas, | Asghy | Dulay. | Dol Poper | Fiber by | Cunent popestes > = Hep |

vamrmn] Color u-mu-.m[ Gaphic | 10 [Implementation | Implemsentation Path Inplementation Type L
o SCHEMATICY :PAGETLV?  -2373mA Datad i WD Meemal | P Woad
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e D¢ tinh toan thong s6 DC ctia mot mach twong tu, Pspice loai bo nhiing thong s6
co lién quan dén thoi gian ra khéi mach. Diéu nay duogc thyc hién bé“mg cach ho
mach tat ca céc tu, ngfm mach tat ca cac cudn cam, va chi st dung cac gia tri mot
chiéu ctia ngudn ap va ngudn dong. Tuong ty voi cac mach so, tt ca cac tré truyén
déu duoc thiét 1ap bang 0, va cac ngudn phat duoc dua vé gia tri ban dau.

3.2.3.1.1. Thiét 1ap mé phéng DC sweep
Pé thiét 1ap mo phong DC sweep thi pha1 dung nhiing ngudn doc 1ap va thiét 1ap murc
dién ap hodc dong dién 1 chiéu cho mdi ngudn. Ding mot trong nhitng thanh phan sau:

Doi voi dau vao la dién ap

Dung Khi thuc hién...

VDC Chi phan tich DC Sweep hoac phan tich
Bias point (ham truyén dat)

VSRC Phan tich nhiéu thanh phan cung lac trong
d6 co6 phan tich DC Sweep hoac Bias point
(ham truyén dat)

Doi voi dau vao la dong dién

Dung Khi thuc hién ...

IDC Chi phan tich DC Sweep hoac phan tich
Bias point (ham truyén dat)

ISRC Phan tich nhiéu thanh phan cung lac trong
d6 co6 phan tich DC Sweep hoac Bias point
(ham truyén dat)

Céch thiét 1ap hoan toan giéng cach thiét 1ap chung cho phén tich DC sweep:
Simulation Settings - phantichDC

General Analysis ] Configuration Files ] Dptions] [Drata Collection | Probe “Window ]

Anal_l,l3|s tupe: Sweep variable
* ‘Woltage source Marme: Wir
 Current source _ l—_l
" Glaobal parameter
" Model I '
[]Secondary Sweesp ~ I S sl '7
[ kMonte Carlo/ W arst Caze Temperature - :
[ JParametic Sweep
[T emperature [Sweep) Sweep type
Dfavde g.las ;'D.Intt (= S Eiaar Start walue: -10w
(1L oatBias Foin S End value: 15v
" Logarithmic
Increment; 1+
" alue list |

ok | Cancel Apply Help
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3.2.3.1.2. Phan tich bién thi cAp

Phén tich bién tht cip c6 thé duoc thiét 1ap nho cac lua chon trong phan phén tich DC
sweep. Khi lya chon phan tich thém mdt bién thir cap thi mot vong phan tich nira dugc
thuc hién. Ttc 1a, véi moi sy thay doi cia bién thir cap thi bién so cap dugc khao sat qua

tat ca cac gia tri trong khoang phan tich thém mat 1an.
D¢ thiét 1ap loai phan tich nay ban lam nhu sau:

e Trong 6 Options cua loai phan tich DC Sweep, danh dau tick vao 6 Secondary

sweep .

e Dién cac gia tri tham s0 can thiét va danh dau vao cac lua chon thich hop dé xac

dinh kiéu phan tich mong mudn.

Simulation Settings - phantichDC

General Analysis lEaniguratiDn Files] Dptinns] D ata Collection | Probe Windnw]
Analysiz type: Sweep vanable
|DE Sweep Ll f* ‘oltage source Mame: W2
_ " Curent source I—_l
Dptins: " Global parameter
e o " Model pararneter
M Secondary Sweep ~ I—
[IMonte Carlofwforst Case Temperature
[JParametric Sweep
1T emperature [Sweep) Sweep lpe
Dfavde BB.las Eu.lntt ol Start walue: 15w
[Load BiasFoin End walue: 20
" Logarithmic |1 :
Increment; 1
C Walue list |
] | Cancel | Apply | Help |
3.2.3.1.3. Vé ho dac tuyén véi phan tich DC Sweep

C6 thé str dung phan tich DC Sweep v6i lwa chon bién thir cip dé vé mot ho dic tuyén
cua mQt linh kién ban dan nao do6, dong thoi co theé vé duong tai cua mot dién trd hodc
cua chinh linh kién d6 bang cach sir dung Marker, thuong dung marker Current into pin

dat vao vi tri tinh todn duong tai tir dién ap dugc phan tich.

3.2.3.2. Phan tich Bias point

Pbi véi Pspice luc nao diém phan cyc ciing dugce tinh todn khi phan tich mac, bat ké loai
phan tich ma ban chon. Tuy nhién néu khong chon phéan tich Bias point thi chi nhting
diém dién &p tuong tu va nhirng di€m trang thai s6 duogc cho biét tir file dau ra (file phan
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tich dugc tao ra tir PSpice hoac PSpice A/D). Néu kich hoat loai phan tich Bias point thi
tir file dau ra ta c6 nhu’ng thong sO sau:

e Danh sach tit ca cac diém dién ap tuong tu.

e Danh sach tit ca cac diém trang thai sd.

e Dong dién va cong suat cia tat ca cac ngudn dién ap.
e (Céac tham sd tin hiéu nhé cua tt ca cac linh kién.

Tuy nhién ngay ca khi da kich hoat phan tich Bias point ban van c6 thé bo nhing thong
s6 vé& diém phan cuc tuong tu va trang thai sd trong file dau ra bang cach chon thé
Options trong hop thoai Simulation settings, chon Output file trong hop Category, 10i
b6 déu tick trong 6 Bias point node Voltage (NOBIAS):

Simulation Settings - Bias point

General ] Analyzis ] Configuration Files  Dptions 1 [rata Collection | Probe *findow ]
Categary: Include the fallowing in the autput [ OUT] file: [OPTIOM]
Analog Simulation [ Detailed summary and accounting information  [ACCT)
EW [ Subcircuit expansion and Load Bias files [ExPaMD
| Statements included from libraries [LIBRARY]
I Device summary [LIST]
@Bias point node voltages [MOBlAS)
[ Mode summary [connections] [MODE]
[v Circuit file statements [MOECHD]
v Model parameter values [NOKOD)
[v Digital timing and hazard messages [(NOOUTMSE)
Iv Page breaks and banners far each section [NOPAGE]
[ Walue of each PSpice option [OFTS)
Murmber of digitz in printed values: I_*f:I [HUMDG]
Output file width: l@ characters
Reset
ak. | Cancel | Apply | Help |

Dé thiét 1ap phan tich Bias point, ban c6 thé 1am nhu sau:
e Trong hop thoai Simulation settings, chon tab Analysis, chon Bias point trong 6
Analysis type.
e Trong hop Options, chon General settings (thuong da dugc danh dau tick sin),
dlen cac thong sb can thiét vao cac muc va danh ddu chon céac 6 thich hop cho yéu
cau mod phong ciia ban.
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Simulation Settings - Bias point

General  Analysis 1 Configuration Files] Options l Data Collection | Frobe Window]

analysis bype: Output File Dptions
Bias Point j v include detailed bias point information for nonlinear u:untru:ulled
; zources and semiconductars [P
Options:

I Perform Sensitivity analysis [SENS]

M General Settings
[ 1Temperature [Sweep] / %] |

[15ave Biaz Paint
[JLoad Eias Paint I Calculate small-zsignal DC gain [ TF)

—_—

——

k. | Cancel | Spply | Help |

e Sau dé bam OK dé luu thiét 1ap vira chon, ro6i bAm Run trir menu Pspice dé chay
mo phong.
Ngoai viéc phan tich Bias point co ban nhu trén, trong muc Bias point con c6 thé thyc
hién 2 loai mo6 phong sau:

3.2.3.2.1. Ham truyén tin hi¢u nhé DC
Phan tich nay tinh toan ham truyén tin hiéu nho va cho biét d6 loi tin hiéu nho, trd khang
ra, tré khang vao.
e D¢ thuc hién phan tich nay thi trong mach phai c6 it nhat mot ngudn dau vao, vi
du nhu VSRC.
e Cich thiét 1ap phan tich ham truyén tin hiéu nhé DC va tinh d6 loi tin hiéu nho:
» Trong hdp thoai Simulation settings, chon tab Analysis, chon Bias point
trong 60 Analysis type.
» Trong 6 Options, chon 6 General settings, tick vao 6 chon Calculate
small-signal DC galn (.TF).
> Dién tén ctia ngudn dau vao vao 6 From Input Source name.
> Dién gia tri cho dién ap ra hoic dong dién ra thong qua mot ngudn dién ap
trong 60 To Output variable.
Vi dy: Panh V(a,b) dé chi dinh bién dau ra 1a dién ap giira 2 diém a va b
trong mach. Hodc danh I (VDRIV) dé chi bién dau ra 1a mot dong dién
thong qua ngudn ap VDRIV,
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Simulation Settings - Bias point

General Analysis ]Ennfiguratinn Files] Dptiu:uns] Drata Collection | Probe ‘Window

Analysis type: Cutput File Options

Bias Paint L] [ Include detailed bias paint information for nonlinear controlled

; gourzes and semiconductars [OF]

Optione:

Bareral Salbiags [ Perform Senzitivity analysiz [ SEMNS]

[1Temperature [Sweep] Aitputy (5] |

[]Save Biaz Point _ _

[Load Bias Poirt [+ Calculate small-signal DC gain [ TF)

From Input zource nanme: ]"v’in

To Output variable: ]"J[n:nut]

0k, | Cancel Apply Help

Tat ca cac tinh toan do 1gi tir ngudn dau vao td1 bién dau ra déu kem theo tré khang vao
va trd khang ra.

3.2.3.2.2. Phéan tich do nhay DC q q
Phan tiph dd nhay DC tie la phén’ tich d§ nhay cia mdt di€m dién ap (su thay doi cua
mot diém dién 4p) doi véi tham so cua mot trong nhitng linh kién sau:

Dién tré.

Nguén dong hodc nguén ap doc lap.

Chuyén mach diéu khién bang dong hoic ap.
Diode.

BJT.

Thiét 1ap phan tich d6 nhay DC:

Trong hdp thoai Simulation settings, chon tab Analysis, chon Bias point trong 6
Analysis type.

Trong 6 Options, chon General settings, tick chon Perform Sensitivity analysis
(.SEN).
Dién céc thong so can thiét vao 6 Output variable.
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Simulation Settings - Bias point

General Analysis ]Ennfiguratinn Files] Dptiu:uns] Drata Collection | Probe ‘Window

Analysis type: Cutput File Options
Bias Paint j [ Include detailed bias paint information for nonlinear controlled
; gourzes and semiconductars [OF]
Optione:

@F’erfurm Senaztivity analyziz [SEMS]

Feneral Sethingz

[1Temperature [Sweep] Cutput garial:ule[s

[]Save Biaz Point
[Load Bias Poirt [ Calculate small-signal DC gain [ TF)

0k, | Cancel Apply Help

e Bam OK d¢é luu thiét 1ap mo phong vira cai dat.
e Chon Run tir menu Pspice hoac bam F11 dé chay mé phdng.

3.2.3.3. Phan tich AC Sweep/Noise

Phan tich nay tinh toan hoat dong ctia mach tng véi truong hgp mach su dung 1 dong
dién thay doi.

Phén tich AC and Noise c6 thé thuc hién cac dang phén tich sau:

e AC sweep: Phan tich dap tng tan s6 ctia mach tin hi¢u nho. Dau ra bao gdm
dong dién va dién ap ca vé mat do 16n va pha. Ngoai ra ciing c6 thé dung cira
s6 v& dd thi bode trong thanh Probe dé quan sat cac dang phan tich nay.

e Noise: Cho biét dép tng dau ra khi c6 nhiéu & dau vao, dong thoi tong hop
nhiéu dau ra khi c6 nhiéu ngudn nhidu ¢ du vao. (d¢ phan tich nhidu thi ban
phai dung dang phan tich AC sweep)

2.2.3.3.1. Phan tich AC Sweep
Mot s6 diéu can luu ¥ trong phén tich AC Sweep:
e Pspice phan tich dap ng tin hiéu nho ctia mach d6i voi tong hop cac dau vao bang
cach tinh todn mach quanh diém phan cuc va coi mach nhu mét mach tuyén tinh.
Do d6, nhiing linh kién phi tuyén, chuyén mach diéu khién bang dong bang bang
ap, s& duoc chuyén d6i sang mach tuyén tinh tai diém phan cuc cta no.
e Linh kién s thi giir nguyén trang thai khi Pspice tinh toan diém phan cuc.
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e Vi phan tich AC Sweep chi thuc hién phan tich tuyén tinh, nén n6 chi xét t6i do
lgi va dép ng pha cua mach, khong giéi han do 1a dong dién hay dién ap.

e Céch tot nhat dé thyc hién phan tich AC Sweep la thiét 1ap cho do lon cua ngudn
bang 1, dé dau ra do dugc bang chinh d 1o, tir 46 thay dugc rd mdi twong quan
gitra dau ra va dau vao.

Piéu kién dé thuc hién phéan tich AC Sweep:

e Phai s dung mot hoac nhiéu nguén doc lap.

e Phai thiét 1ap d6 16n xoay chiéu va pha cho mdi nguén Phén tich AC Sweep
khong gidng phan tich DC Sweep, ¢ day khong co chd dé thiét 1ap ngudn dau vao,
thay vao d6 ngudn ddc lap trong mach phai chira gia trj xoay chiéu vé ca do 16n va
pha.

e Phai c6 mot trong nhitng ngudn sau trong mach:

Do1 voi dau vao la dién dp

Dung Khi thuc hién
VAC chi minh phén tich AC Sweep
VSRC nhi¢u phan tich cung luc trong d6 c6 phan

tich AC Sweep

Do1 voi dau vao la dong dién

Dung Khi thuc hién
IAC chi minh phén tich AC Sweep
ISRC nhi¢u phan tich cung luc trong d6 c6 phan

tich AC Sweep

e Kich dap 2 lan vao vao biéu tugng nguon dé mé bang thong so, dién vao gia tri
thich hop dudi cac cot. Tuy vao loai ngudén ma chi dinh gia tri xoay chiéu ctia n6
theo mau sau:

Véi nguoén VAC hoic IAC

Thiét 1ap gia tri trong cdt Gia tri

ACMAG d6 16n xoay chiéu tinh bang Volts (d6i v4i
dién ap) va Amps (ddi v6i dong dién)

ACPHASE pha xoay chiéu tinh bang 46
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i3l Capture CIS - [Property Editor]

"1 File Edit View Options Window Help 3

@@ 5| bl%(@] || miE| P — = slslsded velsafvmise|=] ] #
|Example-AC = slal ] £xdal 8l [v 21wl
I New Column...] Apply | Display...] Delete F‘roperty] Filker by: |< Current properties » _‘v_J Help

ACMA CPHASET\ Color |DC |Designator| Graphic | (1] |Implementation|Im|)|emen‘tation -
Example : PAGE1 : V4 SRRV © Detault s | OWAC Normal ] ]

<[ »]\Parts £ Schernatic Nets 4 Flat Nets £ Pins £ Title Bla] 4 | »

:Reédy

Pbi véi nguon VSRC hoic ISRC
Thiét 14p gia tri trong cot Gia tri
AC do-16n (Volts) hoac pha (dd)

& Capture CIS - [Property Editor]

"1 File Edit Wiew Cptions ‘Window Help L,
D@l 5| &(@/@| == mlE] [ e e [ e g e i S L
[ramieAC 1 slolp 3] ool 9] [Vl flwl]
‘ Mew Colimn... | #pply | Displa.| Delete Propetty | Fiter by: [« Curent properties > = Hep |
[ ac [\ color | pc [pesignator[  Graphic | 10 [implementation|implementation Path|imple «
3 Example : PAGE1: V5 ”Defaun ;. ¢ WERC Normal ;. ,_1 f

<[ » [\Parts £ Schematic Nets £ Flat Nets AFins A Title Blo] 4 »

Ready
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Thiét 1ap phan tich AC Sweep:
e Chon tab Analysis trong khung hop thoai Simulation settings, trong hop Analysis
type chon AC Sweep/Noise.
e Trong hop Options, chon General settings (thuong di duoc chon san).
e Thiét lap cic théng s6 theo miu sau:

Simulation Settings - AC

General Snalpsis 1 Configuration Files] Dptions] Data Collection | Probe windows ]

Analpsistuper
A0 Sweep/MHoise - Linear Start Frequency:
DO ptiors: & Logarithrnic End Frequency: 110G

B2 General Settings

[ 1Monte Carlo W orzt Casze
[P arametric: Sweep

1 Temperature [Sweep]

Foints/Decade: 10

[ 1S awe Bias Point
[ 1Load Bias Point li

- Output File Options

I Include detailed bias point information for nonlinear
controlled sources and semiconductors [LOF]

Ok I Cancel Apply Help

3.2.3.3.2. Phan tich nhiéu (noise)
Khi tién hanh phan tich Noise, Pspice s& phan tich cho mdi tan sb dugc chon trude trong
phan phan tich AC analysis/Noise di v6i nhitng loai nhiéu sau:

e Nhiéu trong linh kién, bao gém nhiéu duoc tao ra & dau ra boi tat ca cac dién tré
va linh kién ban dan trong mach. Nhiéu trong cac linh kién ban dan s& duoc chia ra
thanh cac nhiéu thanh phén & mot sd vi tri thich hop. Vi du: Diode sé dugc chia ra
thanh nhiéu rung, nhiéu nhiét...

e Nhiéu téng ¢ du ra va nhidu twong duong & dau vao.

> Nhiéu ddu ra: Gia tri hiéu dung cua tong nhiéu gay boi cac thiét bi ddi véi
dau ra.

> Nhiéu d4u vao: La nhidu twong duong can thém vao & dau vao cua mach li
tuéng (mach khéng co nhiéu) dé tao ra mot dau ra c6 nhiéu béng nhidu dau
ra( viéc nay dung dé tao ra mot mach gan véi mach thyc té). Bé tinh dugc
nhidu dau vao, Pspice 14y nhidu dau ra chia cho d6 lgi mach(ti s6 gitra dau
ra / dau vao).

Thiét 1ap phan tich nhidu:

e Trong hop thoai Simulation settings, chon AC sweep/noise trong hop Analysis
type.

e Chon General settings trong hop Options.

e Danh déu tick vao hop Enable Noise.

e Thiét 1ap cac thong sd cho viéc mod phong:

Nhém 1 —Lép 04DT1 Page 103



Huéng dan st dung phan mém thiét ké mach dién tir Orcad 10.5 Orcad Pspice

> Output Voltage: mot bién dién 4p dau ra theo dang V(node,[node]), trong
d6 node 13 vi tri ban muén tinh téng nhiéu dau ra.

> 1/V Source: Tén cta ngudn ap hay ngudn dong doc 14p ma ban mudn tinh
téng nhifu dau vao twong duong.

> Interval: dién vao tan sd thir n (n 13 mot s6 nguyén duong), tai nhitng tan
s6 d6 ban sé théiy dugc nhiu do cac linh kién thanh ph?m, nhirng dir liéu
nay dugc tao ra trong file .OUT cuia Pspice. Trong cira s6 Probe, ban ¢ thé
quan sat duoc tat ca nhiéu cua linh kién tai tan s6 chi dinh khi thiét lap phan
tich AC sweep, Thong s Interval khong anh huéng t6i nhitng gi Pspice
trinh bay trén file dir liéu Probe.

e Béim OK d¢ luu thiét 1ap cho file md phong.

Simulation Settings - ACnoise

General Analesiz | Configuration Files] Dptinns] D ata Collection ] Frobe Windnw]

-AC Sweep Type-

£ Linear Start Frequency: |1|:||:|k
Options: f*  Logarithric End Frequency: 11["3

M General Sethings lDecade v] Points/Decade: |1 1]
[Ikonte Carlo/aorst Casze
[JParametnc Sweep

[C1Temperature [Sweep]

Analpziz tppe:

Maoize Analysiz

15 awe Bias Point ¥ Enabled Dutput Voltage: [v{out2)
[[]Load Biaz Point 5 S e I"w"hli
Interval: 13|:|

Output File Options

I Include detailed bias point information for nonlinear
contralled sources and zemiconductars [LOP]

| (] 4 | Cancel | ] Help

e Sau khi bAm Run hoic F11 dé thuc hién mé phong, ban chon Add Trace tir menu

Trace hodc bAm vao biéu tuong = dé chon nhirng dai luong mubn xem dang
song. Ban co thé chon cac dai lugng theo nhiing thong so6 sau:
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Dé xem

Dung bién dau ra nhu sau

Nhiéu rung cho mdi linh kién
Nhiéu vach cho mdi linh kién

Nhiéu nhiét cho RB, RC, RE, RD, RG, RS
cua cac thiét bi trén

Nhiéu nhiét tao boi cac dién tro tuong
duong & dau ra cua thiét bi s6
Tong nhiéu cho mot thiét bi

NFID(tén-linh-kién)
NFIB(tén-linh-ki¢n)
NSID(tén-linh-kién)
NSIB(tén-linh-kién)
NSIC(tén-linh-ki¢n)
NRB(tén-linh-ki¢n)
NRC(tén-linh-ki¢n)
NRD(tén-linh-kién)
NRE(tén-linh-kién)
NRS(tén-linh-ki¢n)
NRG(tén-linh-kién)
NRLO(tén-linh-ki¢n)
NRHI(tén-linh-kién)
NTOT(tén-linh-ki¢n)

Tong nhiéu dau ra cho mot mach NTOT(ONOISE)
Gia tri hiéu dung cua téng nhidu daura cho V(ONOISE)

mot mach

Nhiéu tuong duong ¢ ddu vao ctia mach V(INOISE)

iE] Temperater-ACnoise - PSpice A/D - [ACnoise {active)]

25| File Edit Wew Simulation Trace Plob Tools Window Help g2 = ﬁ
Hv =k & | Temperater-4Cnaise 3
Q@ 0 B ¢ 51 |18 2% 8 e of
3
&l
&
=
188KHz 1.8MH=z 18HHz 188MHz
= W{INOISE} U{OHOISE)
] E AChoize [act...

x| AC Analysis finished A | = =
A Simulation complete 2 1| ‘ =

S * '\ Analysis A watch J, Devices [

Freq= 10.00E+09 1o HHEENEEEEE m_
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3.2.3.4. Phan tich Transient va Fourier
Dang phan tich nay cho phép phan tich hoat dong ciia mach dua trén theo thoi gian.
Phan tich Transient va Fourier ¢ thé thuc hién cac dang phan tich sau:
e Transient: Phan tich dién 4p, dong dién va céc trang thai sd theo thoi gian.
e Fourier: Phan tich thanh phan mot chiéu va phan tich dang song theo chudi
Fourier (theo két qua cta phan tich Transient).

3.2.3.4.1. Phan tich Time domain (Transient)
Diéu kién dé thuc hién phan tich Time domain (Transient):
e Trong mach phai c6 mot trong nhitng ngudn doc lap bién ddi theo thoi gian
sau(ngudn nay co thé dugc tao ra tir cong cu Stimulus Editor hodc dugc 14y tir thu
vién linh kién cta Orcad Pspice):

Lay tur Ki hiéu Chu giai

Stimulus Editor VSTIM Nguon ap
ISTIM Nguon dong
DIGSTIM1 Ngudn md phong sd
DIGSTIM2
DIGSTIM4
DIGSTIMS
DIGSTIM16
DIGSTIM32

Thu vién Orcad Pspice VSRC Nguon ap
VEXP
VPULSE
VPWL
VPWL RE FOREVER
VPWL F RE FOREVER
VPWL N TIMES
VPWL F N TIMES
VSFFM
VSIN
ISRC Ngudn dong
IEXP
[PULSE
IPWL
IPWL RE FOREVER
IPWL F RE FOREVER
IPWL N TIMES
IPWL F N TIMES
ISFFM
ISIN
DIGCLOCK Tin hiéu xung déng hd
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STIM1 Nguon mé phong so
STIM4

STIMS

STIM16

FILESTIM1 File mo phong sb
FILESTIM?2

FILESTIM4

FILESTIMS

FILESTIM16

FILESTIM32

e Thiét lap diéu kién dau cho cac phan tir thu dong.
e Trong mach phai c6 mot ngudn diéu khién theo thoi gian.
Thiét 1ap mé phong Time domain (Transient):
e Trong hop thoai Simulation settings, chon Time domain (Transient) trong phén
Analysis type.
e Chon General settings trong phan Options.
e Thiét lap cac thong s6 can thiét cho mo phong.
e Béam OK dé luu céc thiét 1ap vura cai dat.

Simulation 5ettings - timedomain

General  Analysis ll:-:unfiguratil:un Files] I:Iptiuns] [rata Collection ] Frobe 'W'inl:ll:uw]

Analyzis type:
|Time Diomain [Transient]j Bun to time; 10m zeconds [TSTOP]

Dol Start saving data after: |0 zeconds

Tranzient optionz

S
[IMonte Carlofwforst Caze Maximum step zize: [0.00m seconds

[C1Parametric: Sweep ) L ) ) . .

[T emperature [Sweep) [ Skip the initial transient bias point calculation [SKEIPER)
[1Save Biaz Paint

[ |Load Bias Paint Output File Optioks...

0k, | Cancel Apply Help
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3.2.3.4.2. Phan tich Fourier
D¢ thiét 1ap phan tich Fourier ban phai thyc hién phan tich Time domain (Transient).
Thiét 1ap phan tich Fourier:

e Trong hop thoai Simulation settings, chon Time domain (Transient) trong phan
Analysis type.

e Chon General settings trong phan Options.

Simulation Settings - timedomain

General Analpsis l Configuration Files] Dplions] [rata Collection ] Probe Window]
Analyziz tppe:
Tine Domain [Tlansient]j Fun to time: 10m zeconds [TSTOFR]

Optins: Start zaving data after; |0 seconds
™ General Settings

Transient options

[ Ikonte Carlo/wforst Caze Maximum step size: |0.00m seconds
[P arametric Sweep § o : : i .
1T emperature [Sweep) ™ Skip the initial ransisnt bias point caloculation [SEIPERP]

15 awe Bias Point
[ JLoad Bias Paint

Output File Options...

Ok | Cancel | Lpply Help

i0utput Eile Options. .
. ChQn| put File fipticns... |

trong phan General settings.

e Trong hop thoai Transient Output file options, tick chon Perform Fourier
Analysis.

Transient Output File Options E|

=
Erint values in the output file eveny: zeconds

: ; Cancel
[v Perfarm Eourier Analysis
LCenter Frequency: 1 [
Mumber of Harmonics:

Cutput Yariables: |

I Include detailed bias point infarmation For nonlinear
controlled sources: and semiconductors [A0OF)

e Thiét lap cac thong s6 can thiét cho mo phong.
e Bam OK d¢ luu cac thiét 1ap vura cai dat.
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Luu y khi phéan tich Fourier:
e Phan chu ki ldy mau trong phan tich Fourier bang budc nhay dugc chi dinh trong
phan tich Transient. (Phin nay dugc thiét 1ap boi 6 Print values in the output
file)
e O trang thai mac dinh, phan tich Fourier s¢€ hién thi thanh phﬁn DC va tir song hai
thir nhat dén song hai thir 9. Nhung ban ciing c6 thé thiét 1ap hién thi toan bo dang
i

trong cura sO Probe

song hai cta phan tich Fourier bang cach chon biéu tugng
cua Pspice A/D khi tién hanh m6 phong.

EE SCHEMATIC1 -timedomain - PSpice A/D - [timedomain {active]]

BB Eile Edit ¥iew Simulstion Irace Plob Tools window Help pS =5 5| >
] = | SCHEMATICT timedomain »
@ @ @ a ||||@ B |25 88 e oF
%l
=
=
kS
2l
Time step = 6.590E-06  Time = .01
< b [ F T4 Analysis Awatch ), Devices

Time= .01 10v. ENENENENEE VYR

For Help, press F1

3.2.4. Cac dang phan tich ning cao gdm nhiéu phan tich cung hic

Céc loai phan tich nang cao hodc phan tich nhiéu thanh phan mét luc — nhu phan tich
Monte Carlo, parametric, temperature, sensitivity/worst-case, s& cho két qua 1a hang loat
cac phan tich DC sweep, AC sweep, transient tuy thudc vao loai phan tich co ban ma ban
chon.

3.2.4.1. Parametric va Temparature
Trong dang phan tich nay, Pspice tinh todn cac tham s6 khac nhau ctia mach tai nhirng
di€u kién khac nhau vé tham s6 hay nhi¢t o ma nguoi s dung chi dinh.

3.2.4.1.1. Phan tich Parametric (tham so)

Phan tich Parametric 1a kiéu phan tich nhiéu thanh phan lap di lip lai nhiéu lan trong khi
thay d6i bién tham s tong (global parametric), bién mau (model parametric), gia tri
thanh phan hay nhiét d6 hoat dong ctia mach. Ban c6 thé c6 duogc két qua twong tu bang
cach mo phong mach nhiéu 1an, mdi 1an véi nhirg bién phan tich khac nhau.

Diéu kién dé thiét 1ap phan tich Parametric:
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e Thiét 14p mach theo cac diéu kién sau tuy theo bién phan tich dugc chon:

Loai bién phan tich

Diéu kién

Voltage source
Temperature
Current source

model parameter

global parameter

phai c6 ngudn dién ap mot chiéu (vi du
VDC)

Khéng can diéu kién

Phai c6 ngudn dong mdt chiéu (vi du IDC)
Cac mau c6 trong PSpice A/D (PSpice A/D
model)

tham sd tong dugc dinh nghia trong Pspice
(c6 file PARA)

e Phai dung mot trong nhitng phan tich sau: DC Sweep, AC Sweep, Transient

Analysis.

Thiét 1ap phan tich Parametric:

e Trong hop thoai Simulation settings, chon Time domain (Transient) trong phan

Analysis type.

e Trong phan Options, ddnh diu tick chon Parametric Sweep.
e Thiét 1ap cac thong s6 can thiét cho viéc md phong.
e Bam OK dé luu céc thiét 1ap mo phong.

Simulation Settings - timedomain

Analpsiz ppe:
|Time Diamain [Transient]j

Optione;

[ General Settings
[IMonte Carlo W orst Caze
FParametric Sweep
[1Temperature [Sweep]
[1Save Biaz Point
[JLoad Biaz Paint

General Analysis lEnnfiguratinn Files] Dptiu:uns] Drata Collection ] Frabe Windnw]

Sweep vanable

+ Valtage source M ame: i

" Current source : l—_|

" Global parameter

" Model parameter 0 0

" Temperature

Sweep hpe

¢ Linear

End walue: A
" Logarithrmic |0 : i

—

Start walue:; 1
Inzrement; 01

" Walue list ]

0k, | Cancel Apply Help
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3.2.4.1.2. Phan tich nhiét d¢
Phan tich nhi¢t d0 1a phan tich mach & nhirng diéu kién nhi¢t 0 khac nhau, nhirng nhiét
do nay cé thé 1a mot khoang nhiét o hoac mot vai nhiét do dugc chi dinh trudec. Néu
khong thiét 1ap cac gia tri nhiét do cho mé phdng thi viéc mo phong s€ duoc thuc hién &
nhiét do 27°C.
Thiét 1ap phan tich nhiét do:

e Trong hop thoai Simulation settings, chon Time domain (Transient) trong phan

Analysis type.

e Chon Temperature trong phan Options.

e Thiét 1ap cac thong so can thiét dé phan tich.

e Bim OK dé luu cac thiét 1ap vira cai dit.

Simulation Settings - timedomain

General Analysis l Configuration Files] Dptiu:uns] [rata Collection ] Frobe 'W'inu:lu:uw]

Analyziz type:
|Time Bomas [Transient]j * Run the simulation at temperature; |27 HE
" Repeat the simulation for each of the temperatures;

iE
[ General Settings |

[Marte Cafofworst Case Enter a list of temperatures, separated by spaces.
Faor example, 0 27 125

Options:

[Parametric Sweep
Temperature [Sweep]
[1Save Biaz Point
[]Load Biaz Paint

0k, | Cancel Apply Help

3.2.4.2. Monte Carlo va Sensitivity/worst-case

Ca 2 dang phan tich trén déu phén tich dau ra ctia mach dua trén su thay d6i cua cac linh
kién (duoc chon 1am tham sb dé bién ddi) trong gi61 han cho phép ma nguoi s dung dat
ra. Nhung Monte Carlo thi phan tich theo sy thay doi ngiu nhién cua linh kién, con
Sensitivity/worst-case thi phéan tich theo sy thay d6i ciia linh kién theo timg gia tri, c6 thé
phan tich theo su thay dbi cua timg linh kién mot hodc phan tich tong hop tat ca cac gia
tri thay doi cta linh kién cung 1 lan.
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3.2.4.2.1. Phan tich Monte Carlo
Phén tich nay s& cho biét dap tng ctia mach véi nhiing sai s trong gidi han cho phép cua
linh kién khi thuc hién cac phan tich nhiéu thanh phan, va c6 thé thuc hién v6i nhiéu loai
phan tich khac nhau (AC, DC, Transient). Trudc khi tién hanh phan tich ban phai thiét
1ap céac thong s6 mau cho linh kién va céc sai sb caa linh kién. Viéc phan tich nay s€ tao
ra rat nhiéu tham s6 1am cho file dau ra rat 16n, nén rat kho cho viéc add Trace cling nhu
dit liéu file dau ra 16n s& 1am cho viéc phan tich bi cham lai kha nhiéu.
Thiét 1ap phan tich Monte Carlo:

e Trong hop thoai Simulation settings chon mot loai phan tich nao d6 trong phan

Analysis type.
e Trong phan Options, chon Monte Carlo/Worst-case.
e Chon More settings.

= Primary Sweep
1S econdary Sweep
M Monte Carlofworst Caze

[ 1Parametric Sweep
1T emperature [Sweep]

MHumber of runs:

Uze distribution:

Simulation Settindg s - Monte Carlo |i-J
General Analpsiz ] Configuration Files ] Ophions ] D ata Collection ] Frobe “WWindow ]
axhalysis bpe: f* Monte Carlo
|DC Sweep j " wWorst-casesS ensitivity Output wariable: W
Optiohs: tMonte Carlo options

5
Urniform Dhiztributions. ..

B andom number seed: [1..327E67]

Save data from

|<n0ne> j |

rdnE

15 awve Biaz Point
[“1Load Biaz Paint

[onih 57 =

MC Load/Save. . m“
(m] 8 I Cancel I Apply | Help |

e Chon danh sach gia trj cac tham s6 mau.

e Chon OK dé luu céc thiét 1ap trén.

Chte ning luu tham sb da phan tich cia Monte Carlo: (history support)

e Chirc ning nay sé& giup ban luu cac tham sé di phan tich boi cac chuong trinh
phan tich Monte Carlo vao mot file nao do, sau nay ban co thé léy ra dung lai khi
thue hién cac phan tich tiép theo.

 Chuce nang nay cing cho phep ban thuc hién so sanh két qua cua 2 phan tich
Monte Carlo bang cach thay (101 mot hay nhiéu gia tri tham s6 nao d6. Vi loai
phan tich nay thi cac thong s6 ngiu nhién duoc giit nguyén.

e Dé luu cac file phan tich nay, ban lam nhu sau:

> Sau khi chon phan tich Monte Carlo/ worst case trong phan Options, ban
bam vao niit MC Load/Save.
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Simulation Settings - Monte Carlo

X

General Analysis ] Configuration Filesl Dptions] Diata Collection ] FProbe W’indow]
Analysizs tppe:

* Mante Carlo
|DI: Sweep j

7 WWorst-cazesS engitivity

Output wariable:  loutl)
5
Uniform Digtnibutions. ..

Dptions: -Monte Carlo options -

[ Primary Sweep Mumber of runs:

[15econdary Sweep Uze distribution:

4 Monte E afloSwdarst Caze

[C1Parametric Sweep
1T emperature [Sweep)]
[15ave Biaz Point

[“1Load Biaz Paoint

Bandom nurmber seed: [1..32767]

Sawve data from

l<noner ||

ve [Fan BEV a7 5]

Tuns

MC Load/Save... kore Settings. .. |
OE. |

Cancel I

Apply J Help I

» Trong hop thoai Load/Save Monte Carlo Parameter file, tick chon 6
Save parameter values in filename.

» Sau do dat tén va chon duong dan téi file dé luu két qua.

» Bam Ok dé luu céc thiét 1ap cua ban.

S| |

Load M Save Monte Carlo Parameter File

[ Load parameter values from file:

v 5ave parameter values in file:

|M|:|nte Carlo.mzp

] Cancel

e Dé sir dung lai mot két qua da co sin cua phan tich trude, ban lam nhu sau:
» Sau khi chon phan tich Monte Carlo/ worst case trong phan Options, ban
bam vao nut MC Load/Save.

» Trong hop thoai Load/Save Monte Carlo Parameter file, tick chon 6
Load parameter values in filename.
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> Chon duong dan téi file két qua can dung, file két qua nay phai cé dudi la
.mcp. i )
» Bam OK d¢ Iuu cac thiét 1ap cua ban.

3.2.4.2.2. Phan tich Worst case
Phén tich Worst case dung dé tim nhimg dap tng dau ra ctia mach dwa trén nhiing diéu
ki€n gidi han cta cac tham s6 cua no.
Mot s luu y khi thyc hién phan tich nay:
e Dau vao (Input): Phai dam bao diy du cac thong sb sau:
> Dung sai ciia tham sb.
> Thoéng sb cho truong hop x4u nhat (worst case).
e Phan tich nay khong phai thuc hién véi mot tap hop nhiéu thong s ma chi thuc
hién véi truong hop tat ca cac tham s ctia mach bj day dén gi6i han cao nht.
Thiét 1ap phan tich Worst case:
e Trong hop thoai Simulation settings chon mét loai phan tich nao d6 trong phan
Analysis type.
Trong phan Options, chon Monte Carlo/Worst-case.
Tick chon vao 6 Worst-case/Sensityvity.
Thiét 1ap cac thong s6 cho mo phong.

[
®
[ ]
e Bim OK dé luu cac thong sb vira thiét lap.

"
Simulation Setting s - wost-case I&J

General Analysis l Configuration Files] Dptinns] Drata Collection ] Frobe W'inl:lc-w]

Anabisis pe: " Mante Carlo
|'&|: Swiscirinle ﬂ f* ‘warst-casesSensitivity Output wariable:  [W[out)
Options: L= A

[ General Settings | 4l
M Monte Carlolworst Case : e

[1Parametric Sweep S ) I— =2
1 Temperature [Sweep] - -
[15ave Biaz Point ' | } J |
[ ]Load Biaz Foint

Wwharst-cazesS enzitivity oplions -
Wary devices that have |thh DEY and LOT ﬂ talerances

Limit dewvices to tupe(z]: |

v Save data fram each senzitivity mwn

| More Settings... |

Ok | Cancel I Lpply | Help |
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3.2.5. M6 phéng sb

Mo phoéng sb 1a mo phong nhiing dap tng cua linh kién s6 theo thoi gian. Viéc nay dugc
Pspice thuc hién theo phan tich Transient. Néu tinh toan diém phan cuc thi Pspice ciing
xem linh kié€n so nhu nhiing linh kién twong tur trong mach.

Céc dau vao sd duoc dung trong mo phong so:

Néu muon tao dau vao s6 tr  Thi stir dung thanh phan ... Cho nhiing loai dau vao s6

cong cu ...

cu thé sau ...

Dung Stimulus Editor DIGSTIMn nguén tin hiéu hoac bus
Dung céc linh ki¢n trong DIGCLOCK tin hiéu dong hod
Library STIM1 tin hi¢u kich thich 1 bit
STIM4 tin hi€u kich thich 4 bit
STIM8 tin hi¢u kich thich 8 bit
STIM16 tin hiéu kich thich 16 bit
FILESTIM1 tin hi¢u kich thich dang file
1 bit (1 bit file based)
FILESTIM2 tin hiéu kich thich dang file
2 bit (2 bit file based)
FILESTIM4 tin hi€u kich thich dang file
4 bit (4 bit file based)
FILESTIMS8 tin hiu kich thich dang file
8 bit (8 bit file based)
FILESTIM16 tin hiéu kich thich dang file
16 bit (16 bit file based)
FILESTIM32 tin hiéu kich thich dang file

32 bit (32 bit file based)

Thiét 1ap mdt mo phong sé:

e Trong hop thoai Simulation settings, chon tab Analysis, chon Time domain
(transient) trong hOp Analysis type.

e Thiét 1ap thong s can thiét cho mé phong.
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Simulation Settings - TRAN

General Analysis l Configuration Files ] Dptions] D ata Collection ] Frobe Window]

Analyziz tppe:
Tifne Bt [ Eransisni Bun to tirne: 800ns seconds [TSTOPR]

ElopS Start zaving data after: |0 seconds

General Settings Lransient options

[ IMonte CarloMwvorst Caze I adimum step zize: zeconds

[P arametric Sweep . o . : : ;

1T emperature [Sweep) [ Skip the initial ransient biag point calculation [SKIPBP]

[ 15 awe Biaz Foint

[1Load Biaz Paint Output File Options. .

ak, | Cancel | Aqulm] | Help I

e Trong tab Options ctia hop thoai Simulation settings chon Gate-level
simulation.

e Béam OK dé luu céc thiét 1ap vira cai dat.

3.3. Vidu

3.3.1. Vi du md phéng mot sé6 mach twong tw

3.3.1.1. M6 phéng m¢t mach theo phan tich DC

3.3.1.1.1. DC Sweep

Thuc hién quét DC véi mach KB, chon théng sé quét 12 ngudn ap mot chiéu Vin véi giéi han
quét tir -10 dén 20 V, budc nhay 1V.
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R1 R3
33k 2.2k
Q2
in |
A
Q2N2222
T R2 2 R4
10k 1k

Thiét 1ap Simulation settings nhur sau:

o

Orcad Pspice

ikl
€

=0

A
o1

I
~

Simulation Settings - phantichDC

Analyzis type:

15 econdary Sweep
[Ikonte Carlo/wW orst Caze
[ 1Farametric Sweep

1T emperature [Sweep]

[ 15 awe Biaz Point

[ ]Load Bias Point

Sweep variable
* “ollage zource
" Current source
" Global parameter
" Model parameter

" Temperature

Sweep type
* Linear

" Laogarithrmic

General Analvsiz | Configuration Filesl Dptions] Data Collection ] Frobe Window]

Mame:

Start value:
End value:

Increment:

" Walue ligt ]

o |

Cancel

Help
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Dang séng c6 dugc sau khi moé phong nhu sau:

12 phantichDC1-phantichDC - PSpice A - [phantichDC (active)]

B File Edit Wiew Simulstion Trace Piot Took Window Help B2 = 5| x

Sy =B2ELS [ phantichDC1-phantichDC | | »
@ o8 | a M T 3¢ B | 2% 8B S of

1

o W(IN) <« U{OuT)

&= phantichDC [...

¥

x| DC Analysis finished A~
£ Simulation complete 3

x
4 5
< » Analysis A Watch } Devices

For Help, press F1 Y _Min= 20 woy. EINIEEERER m

3.3.1.1.2. DC Sweep/ secondary sweep
Thuc hi¢n quét thir cap voi mach sau:

1 1 V2
R1 é R3 =
33k 2.2k T
=0
QZ Qut
n l/
|G
Q2N2222
g ==V 3 TR
R2 2 R4
10k 1k
o
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Thiét lap Simulation settings nhu sau:

Simulation Settings - pha

General Analysiz | Configuration Files] Dptions] [rata Collection ] Frobe Window]

Analpsiz ppe: Sweep variable
" ‘Yaoltage source Mame: fin

" Current zource I—_l

" Global parameter

lE " Model parameter
Secondary Sweep ~ l—
Fonte Carlo/ worst Case Temperature

Farametric Sweep
Temperature [Sweep]
Sawve Biaz Point

~ |Load Bias Point

Sweep type

5 it Start walue: -10w

End value: 20
" Logarithmic J
Increment; 1

7 Walue list |

(H] I Cancel Help

Dang séng c6 dugc sau khi moé phong nhu sau:

i hantichDC1-phantichDC - PSpice A/D - [phantichDC {active]]

=3| File Edit Yiew Simulation Trace Plob Tools Window Help 5‘; g Jfe ‘ﬁ

S o | = | phantichDC1-phartichDC || [3

Qaeq [ 7 9¢ B | 2 2% A8 o of

|

&

=

o U(IN) + U(OUT)
x| DL Analysis finished = —
A Simulation camplete = | =
A3 L4 b [ Analysis {watch J Devices [

c:idocuments and settingsivuhoangdtytimy documentsividu detphantichde 1-PSpiceFiles\phantichDC 1phantichDCiphantichDiC, dat (ackiv - %_Win = 20 1i00% [EHENERERER m
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3.3.1.1.3. Ho dic tuyén va duong tai
Mo phong biéu dién dac tuyén cua BJT Q2SC945:

V2
1 .
Q ovdc—

7\
|
|

Vi Q2SC945
ovdc—

=
-0

Chon ngudn so cap V1 : Start value: 0V
End value: 1V
Increment: 0.01V

Chon ngudn tht cdp V2:  Start value: 0V
End value: 5V
Increment:  0.01V
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Thiét 1ap Simulation settings nhu sau:

Simulation Settings - vu

General  Analysis lCaniguratiDn Files] Dptinns] Data Collection ] Frobe Windnw]

Analyzis type: Sweep variable

f* ‘olage source Mame: W

Current source N— ]ﬁ

B 28]

Global parameter

Secondary Sweep

~
~
" Model parameter
~

[IMonte CarloMworst Caze Temperature
[ 1Parametric Sweep
1T emperature [Sweep) Sweep type
[15ave Bias Point o e Start walue: o
[ ILoad Biaz Point - Endsitie: IEJ—‘
" Logarithmic
Increment; 001
" Walue ligt ]

Ok | Cancel Anply Help I

Simulation Settings - vu

General Analysis ] Configuration Files] Dptions] D ata Collection ] Probe Window]

Linalyziz type: Sweep variable

|DE Swesp j o+ “oltage source Marme: ]
y " Current source o
Optionsg: fodel e

" Global parameter

[ Prirmary Sweep iodsmaramater pladel riarie

M Secondary Sweep = B ) -
[Monte Carloafarst Caze Temperature Earame AT

[Parametric Sweep

1T emperature [Sweep) Sweep type

o Start walue: s
End walue: T
Increment: 0.0

[ 15 awve Biasz Point
[ |Load Biaz Paint

" Laogarithmic

" Walue list ]

Ok | Cancel Lpply Help
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Dang séng c6 dugc sau khi moé phong nhu sau:

EE SCHEMATIC1-Q25C945 - PSpice A/D - [Q25C945 (active)] g
Blot Tools Wwindow Help p&l _ =] x

B File  Edit Yiew Simulstion Trace

a9~ | =2 =] [ SCHEMATIC1-G25C945 || »
& o3 B [m ¢ B 7R W oA
&l
&l
=
a IC(01)
"B nzscoss(a
=l ~Simulation Profie; SCHEMATICT Q250945 x|
I simulation wnning... |
= Profile: "SCHEMATICT-Q2SC945" [ C:\Documents and Settingsvuhoang:
Reading and checking circuit Start = 0 V.vl= 1 End=1
Circvit read in and checked. no enors Start = 0 iR End= 5
DC Analysis

DC Analysis finished
Simulation complete

Analysis £ watch j, Davices

100%

C:\Documents and SettingsivUhoangdtvEyMy Documents\G25C545-FSpiceFiles\SCHEMATIC [1Q25C5451025C545  dat (active)

Tt menu Trace-> Add trace, nhdp vao khung Trace Expression phuong trinh duong tai nhu sau:

(5V-V_V2)/50 véi tai co gia tri 50Q

Két qua mod phong nhu sau:

SCHEMATIC1-Q25C945 - PSpice A/D - [Q25C945 jactive)]
Eﬁile Edit ¥iew Simulstion Trace PElob Tools Window Help gg = Elﬁ

i =~ = | SCHEMATICT-Q25C345 || 3
@ e @ m s B | 2825 8 e oF
‘:El
—
|
=
5
8.5U 1.80
IC{n1y + (5U-U_U2}/58
B 025cad5 (e
£l Simulation Prafile: SCHEMATICT-H25C545 £l
2l Simulation rnning 1|
* Profile: "SCHEMATICT-025C345" [ C:ADocuments and Settingshwuhoang:
Reading and checking circuit Start= 0 WM End=1
Circuit read in and checked. no smrors Start= 0 Vva= 5 End=5
DC Analpsis
DC Analpsis finished
Simulstion complete
< > Analpsis j Watch A Devices
C:\Documents and SettingsivuhoangdtvtiMy Documents\Q2SCo45-PSpiceFilest SCHEMATIC 110250 945,0250945. dat (active) ¥ ¥2=5 100% W
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3.3.1.2. M6 phéng mdt mach theo phén tich bias point (diém phan cuec)
3.3.1.2.1. Phan tich Bias point
Phan tich Bias point mach sau :

RBIAS R1 R2
20k 1k 1k
c1
outl 11 out2
1T
5p
RS1 Q3 Q4 RS2
AN FQ2N2222 Q2N2222 AAA
[ N pZ
Vi 1k 1k
= T0
-0
Q1 Q2 V2
Q2N2222 FQ2N2222 | ||I o VDD
12v
V3
Ve
- | ||I O VEE
l I -12v
VEE

Thiét 1ap Simulation settings nhur sau:

Simulation Settings - bias

X

General A&nalpsiz ] Configuration Files] Dptions] D ata Collection ] Probe "-.-‘-.-"indow]
BAnalysis tvpe:

Output File Options
E ink

[+ Include detailed bias point information for fonlinear controlled
. zources and semiconductors [[OF]
Options:

General S ettings [ Perform S ensitivity analysis [SENS]
1 Temperature [Sweep) |
[ 1Sawve Bias Point

[JLoad Bias Paint v Calculate small-zignal DC gain [LTF]

From |nput zource name: |"-.-"1

To Dutput variable: [w[ouT1)

Ok I Cancel

Help
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Huéng dan st dung phan mém thiét ké mach dién tir Orcad 10.5 Orcad Pspice

Két qua c6 dugc sau khi mo phong nhu sau:

W SCHERIATICL Bias: point [ntout.] -
EEHE Edit View Simulation Tace Plot Tools Windew Help g2 i =1 X

Sr@2haEHES |4 A | <2 o= || [STHEMATIC Biaspoint || »

#% Creating circuit file "Bias-point.cir
*x WARNING: THIS AUTOMATICATLY GENERATED FILE MAY BE OVERWRITTEN BY SUBSEQUENT SIMULATIONS

# Profile Libraries :

# Local Libraries

* From [PSPICE FETLIST] section of C:~OrCADNOrCAD 10 5-tools~PSpice~PSpice.ini file:
(= .1lib "nom.lib"

&l *Libraries [ ‘

il

#inaly=sis directives:

CTF Vi[OUT1]) V_W1

.FROEE V(al1as(*)) I(al1as(*)) Wialia=(#*)) D{alias(*)) NOISE(alia=z(*))
JINC " WSCHEMATICL .net

#%%% INCLUDING SCHEMATICL. net *xx*
* source BIAS-POINT
00Tl QUT2 &p

R Rl QUT1 ¥DD 1k

E_RBIAS NO9164 VDD 20k

E_R2 00T2 ¥DD 1k

R_R52 0 HO9204 1k

E_RS1 HO9158 NHO9226 1k

v_vi H09226 0 AC 1

+5IN 0 0.1V BHEG 0 0 0

001 H09164 NO9164 VEE Q2ZN2222
0 02 H09242 NHO9164 VEE Q2ZN2222
v_vz vDD 0 12¥

003 OUT1 HO9158 HO9242 Q2H2222
v_va VEE 0 -12v¥

Q04 O0T2 HO9204 HO9242 Q2N2222

=xx%x RESUMING Bias—point.cir =x=x
]

Fl T 3

Biias-point.o...

Reading and checking circuit - =
Circuit read in and checked. no enors 4]
Caleulating bias point .
Biaz point calculated =
Simulation complete =

lalx

[I«1 i " 3 | AT Ty analysis fwatch A Devices [

Far Help, press F1 | FTE [ [TTTTITT] m

3.3.1.3. M6 phong mot mach theo phan tich AC/Noise
3.3.1.3.1. Phan tich AC Sweep
Thyce hién phan tich AC Sweep d6i v6i mach sau:

R1

- V2
6k é

out Y

L
I
c1 Q2 0.1u

0.1u Q2N2222

EEA:T\I%\// CD ‘—J
§ R4 c3

7\

MWV
=3

y,
N

N
~
=
.
5
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Thiét 1ap Simulation settings nhu sau:

Orcad Pspice

Trong hop thoai Simulation setting chon AC sweep/Noise trong khung Analysic

Chon Logarithmic trong AC Sweep type sau d6 nhap giai tan sé can quét vao, chi

Nén chon bién dd tin hiéu vao 1a 1V néu chon thang do logarit.

[ ]
type.
[ ]
¥ 1a tan sb bat dau phai >= 1 HZ.
[ ]
Chon:
e Start frequency: 1HZ
e End frequency : 100kHZ
e Points/ decade : 300

Simulation Settings - bias

General Analsis | Configuration Files | Options | Data Collection | Probe windaw |

Analyzis twpe:

Options:

General Settings
[1Monte CarloMworst Caze
[ 1Farametric Sweep

1T emperature [Sweep]

[ 15 awe Biaz Point

[ 1Load Biaz Faint

AL Sweep Type -

i Linear Start Frequency: |‘|
i+ | pgarithric End Frequency:  [100k

Decade - ] Fointz/Decade:  |3200

— MNoize Analysiz -

[ Enabled Dutput Yol : ]7
Ii
I—.

Output File Options

I Include detailed bias point information For nonlinear
controlled sources and semiconductors [LOF)

(]9 I Cancel ol J Help
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Dang song c6 dugc sau khi mé phong nhu sau:

1= SCHEMATIC1 -bias - PSpice A/D - [bias (active]]

Eile Edit Wiew Simulation Trace Plob Tools Window Help pS
S - | = [ SCHEMATICT -fias b
@ @ | W fr 3¢ B k2 27 A8 S of
@
—
&=
=
180KHz
= AL Analysis finished -~ x| =
Al Simulation complete T Al =
< b Analpsiz A Watch A Devices
:Documents and SettingsiyuhoangdevEiMy Docurnentsiphantich&CNoise-PSpiceFiles\SCHEMATIC 14biasibias . dat {ackive) Freq= 100.0E+03 100% [IHENEREEER m

3.3.1.3.2. Phan tich nhiéu AC/Noise
Thuc hién phan tich nhi€u cho mach sau:

-] V2
R1 R3 L
6K 3K T
C4 =
I out 0
c1 Q2 '0.1u
|1 l/
1T l\
0.1u Q2N2222
DC =0V >Vl §
z M R5
AC=1V \=
TRAN = 1 1k
R2 2 R4 1 s
2k 1k T

o

Thiét 1ap Simulation settings cho phan tich nhiu:
e Trong hop thoai Simulation setting chon AC sweep/ Noise trong khung Sweep type.
e Chon Enable trong khung Noise analysis, cac thong s6 cta Noise analysis:
> Output Voltage: Dau ra can xac dinh nh1eu c6 dang V(node,[node]).
> I/V Sources: Tén cua ngudn dong hodc ngudn ap dau vao can xac dinh nhiéu.
> Interval:
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Huéng dan st dung phan mém thiét ké mach dién tir Orcad 10.5 Orcad Pspice

Simulation 5ettings - bias

General Analwsis | Configuration Files] I:Iptil:uns] Data Collection | Probe 'W'in-:luw]

analyziz type: AL Sweep Type

 Linear Start Frequency; |'I_EIEIk
Options: i Logarithmic End Frequencsy: |1IZII3
¥ General Settings Decade = | Fointz/Decade:; |'1 000

[IMonte Carla afarst Caze
[1Parametric Sweep

(1T emperature [Sweep]
[]5ave Bias Pairt Iv Enabled Output Valtage: |\n"[|:|ut,[|:|ut]]

[]Load Biaz Paint .
| A Source: |x.-'2
Interval: |3|:|

Moize Analpziz

Output File Options

[ Include detailed bias point infarmation for nonlinear
cohtrolled sources and semiconductars [[OF)

k. | Cancel Help

Dang song c6 dugce sau khi mo phong nhu sau:

=] SCHEMATIC1 -bias - PSpice A/D - [bias (active]]

B8 File Edt Wiew Simulation Trace FPlob Tools Window Help p&

== x|
= v | e = [ SCHEMATICY -bias »
&S B S m fer o¢ B | £ 25 & e oF

18HH=z

[t Analysis A Watch i Devices

Freq = 10.00E+02 100% [INHNEENEEEEE m

2| bias [active]

=|[" AL Analysis finished
2l simulation complete

<

laix

For Help, press F1
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Orcad Pspice

SCHEMATIC1-bias - PSpice A/D - [bias (active]]
Eﬁile Edt Wiew Simulation Trace Plob Tools Window Help g = E‘ﬁ
gz ES [ SCHEMATIC -bias
fa@aq M ¢ E 125 e o

i i i i
1.0MHz 16HHz 188HHz 1.8GHz
« W{INDISE) U{ONDISE)

g bias [active]

x| AL Analysis finished
Al Simulation complete

(SN

»

Analysis /{‘Watch }\Devices lfr

Freq= 10,00E+09 100%

SCHEMATIC1 -bias - PSpice A/D - [bias.out.1]

|[E]Ele Edt uiew Simulation Trace Plob Tools Window Help pS

=] =
9= == [ SCHEMATICT bias »
~
#xxx TOTAL OUTFUT NOISE VOLTAGE = 2.369E-17 S0 V-HZ
= 4 868E-09% V-RT HZ
TRANSFER FUNCTION VALUE:
V(OUT, out)-V_V2 = 1.000E-20
EQUIVALENT INFUT HOISE AT V_W2 = 4 826BE+11 V-RT HZ
*xxx 11-/02-07 01:37:42 wxxxxxx PSpice 10.5.0 (Jan 2005) sexxxxx IDJF 2089878865
#*% Profile: "SCHEMATICl-bias" [ C:~Documents and Settings vuhoangdtwvt~My Documents~phantichACHoize-PSpiceFiles~SCE
et d HOISE AHALYSIS TEMPERATURE = 27.000 DEG C
~
£ 2>
B his: (active] [E] bias.out1
x| Sirulation runing - x|
o = Profile: "SCHEMATICT -bias" [ C:\Documents and Settingshwuhoangdt £l
Reading and checking circuit
Circuit read in and checked, no errors
Caltulating bias point Start = 100.0E+03 Freq = 10.00E+09 End = 10.00E+...
Bias point calculated
AL [and Moise] Analpsis
AL Analysis finished
Simulation complete
~
< Ed Analysis fwWatch , Devices
For Help, press F1 Freq= 10.00E+0%9 100%:
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3.3.1.4. M6 phong mot mach theo phan tich trong mién thoi gian
Thuc hién phan tich trong mién thoi gian (Time domain — Transient) doi v&i mach sau:

R1 12Vdc
560

% ] Vi1
56k i

C1

Q1 | 100uF

|
11 |:_§§\
WQ}‘F Q2S5C4444

V2
VOFF = 0V iy R2
VAMPL = 0.5V \_. R4 100k
FREQ = 1khz 50
R
c3 150
poou
=0

Thiét 1ap Simulation settings nhu sau:

Simulation Settings - gq2sc4444

General Analuziz | Configuration Fi|ES] DptiDhS] [rata Collection ] Frobe 'W'indu:uw]

Bun to bime: 10m= zecondsz [TSTOPR]
Start zaving data after: |0 seconds

Transzient options

Analpsiz tppe:

Time Domain [Tranzient]

Options:

Gerneral Settings
[ IMonte Carlo M orst Casze Mawimum step zize: |0.07ms zeconds
[ 1Parametric Sweep

[ 1Temperature [Sweep]
[15ave Bias Point
[Load Bias Point Output File Options. .

[ Skip the initial transient bias point calculation [SKIPER)

Ok, | Cancel ol Help
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Orcad Pspice

g song c6 duoc sau khi mé phong nhu sau:

Dan
T TimeDomain-g2sc4444 - PSpice A/D - [q2sc4444 (active)]
2| File Edit View Simulakion Trace Plob Tools ‘Window Help 5‘; - 1= ﬁ
| @& = | TimeDomain-q2scd4444 [ 3
aaal M fr ¢ B K25 &P S o
w
‘_E_'l
]
=
o W(C1:2) = W{CZ:1)
B et (o
x| Transient Analysis finished ~ | = =
A Simulation complets 3 £ ‘ =
< > '\ Analysis A 'watch A Devices [
Far Help, press F1 Time= .01 100 HENEREEEEE m

3
3

.3.1.5. Phan tich Monte Carlo va Sensitivity/worst case (phan tich d9 nhay)
.3.1.5.1. Phan tich Monte Carlo

Thyc hién mo6 phong theo phan tich Monte Carlo mach sau:

V‘EfD
g RBIAS é RC1 g RC2
20k 1k 1k
CRES c1 CRES
outl IL out2
L
5p
RS1 Q3 Q4 RS2
Q2N2222 Q2N2222 AN
]
Vi 1k 1k
— )
-0
o1 Q2 v2
Q2N2222:i| EQZNZZZZ ' i II hd o VDD
12v
v3
[N I -
| |I O VEE
12v
VEE h——
-0
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Ban c¢6 thé thyuc hién phan tich dya trén su bién doi gia tri dién trd RC1 va RC2 béng
cach thiét 1ap gia tri cho cac dién tré ndy 1a cac bdi s6 gdbm 5% sai sb cta linh kién trén
tham sd cta R. Dau tién ban thuc hién mot phan tich DC Sweep v6i cac gia tri 1a bdi )
cia RC1 va RC2. Sau d6 biéu dién mét tap hop cac gia tri RC1, RC2 bién d6i doc lap
trong khoang sai s6 1 5%. Thiét lap gia tri nhu sau:

Thay RC1 va RC2 véi thanh phan RBREAK tir thu vién BREAKOUT.OLB, thiét
1ap gia trj cho dién tr& (VALUE=10k) va thiét 14p quy chiéu cho né tré t6i tén cta
bién RC1 va RC2.

Chon mot thanh phan RBREAK va chon Pspice Model tir menu Edit, ctra so
Model Editor hién ra.

Tao ra mot CRES bang cach thay thé doan mi sau .MODEL CRES RES( R=1
DEV=5% TC1=0.02 + TC2=0.0045) vao chd c6 doan mi .model Rbreak RES
R=1 . Trong d6 TC1 l1a hé s6 nhiét d6 tuyén tinh, TC2 12 hé s6 nhiét do phi tuyén.
T menu File ciia Model Editor, chon Save. Trinh editor nay sé& tu dong két ndi
CRES vao thanh phin RBREAK béng cach cap nhat nhitng tinh chit bo sung cho
linh kién.

Kich dtip chudt vao thanh phan RBREAK dé hién thi spreadsheet cua linh kién.
Trong hop c6 tén IMPLEMENTATION doi lai thanh CRES, r6i kich Apply.
Dong spreadsheet lai.

Thiét 1ap simulation settings cho phan tich Monte Carlo nhu sau:

Simulation Settings - Monte Carlo &J

General Analpsis ] Configuration Filesl Dptinns] D ata Collection ] Probe Window]

Analysiz b 5
SRS % Maonte Carla

|DC 24eeD j 7 wiorst-casesS ensitivity Dutput wariable:  Wloutl]
Options: tonte Carlo options

[ Primary Sweep MHumber of runs: g5

[ 1Secondary Sweep Usze distribution: Unifarm - Dristributions. .

M Monte CarloSwforst Caze

[ |Parametric Sweep B andom number seed: [1..327E7]
1T emperature [Sweep] Sawve data from |<n0ne> - | Nz
15 awe Biaz Point
[ ILoad Biaz Point
—
M Load/Save... | kore Settings... |

Ok I Cancel | Apply Help |
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Dang song md phong nhu sau :

g File Edit View Simulation Trace Plot Tools Window Help g = = J b4
a9 =2t =] ] : | Monte Carlo-Monte Carle || 3
RAR@Q M =8 k%% e oF
)
&
=]
8y 2U
U{out1) & U(out?)
: E Monte Carlo ..
| DC Analysis finished -~ | =
Al DC Analysis A ) ]
Monte Carlo run 5 Itonte Carlo Pa...
DC Analysis finished
Simulation complete = iStart =0 V1= 12 End= 12
1 i} k Y, Analysis AW’atch }\ Devices /

Vvi= 12 O (TTTTTTTTH |
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Xuét ra ¢ dang file nhu sau :

+2 Monte Carlo-Monte Carlo ESpice A/DI [Monte Car
Eile Edit Wiew Simulation Trace Plot Tools Window Help ga‘; — [ X

= HE b ‘Monte Carla-Monte Carla | 3

R 1 -
TC1 .02
TCZ 4 . 500000E-03
&l Mean Deviation = 0179
Sigma = 0451
=
RUH MAX DEVIATION FROM NOMINAL
Paszs 4 L0627 (1.39 =sigma) higher at V_V1 = 11
{ 100.6 *% of Hominal)
Pa== 3 L0549 {1.22 sigma) highsr at V_V1 = 11
{ 100.52% of Hominal)
Pa== g L0496 {1.10 =igma) lower at V_¥V1 = 10
{ 99.529% of Nominal)
FPa== 2 3.5124E-03 { .08 =igma) higher at ¥V_V1 = 11
{ 100.03% of Hominal)
JOB CONCLUDED
1
*xxx 11-09-07 20:58: 25 =xxxxxx PSpice 10.5.0 (Jan 2005) sexxxxx ID# 2089878865
*#% Profile: "Honte Carlo-Monte Carlo" [ C:~0rCADSOrCAD 10 . 5-tools“pspice“capture samples-anasin“example“ezample-PSpiceFiles ~Honte
EERX JOBE STATISTICS SUMMARY E
-
1 [ 3
gMnnte Carlo Maonte Carlo....
X[ DC Analysis finished - |=
T} DC Analysis T |
Monte Carla run 5 Morte Carlo Pa...
DC Analyzis finished
Simulation complete Start= 0 V=12 End= 12
J U] G Aralysis f watch b Devices [
CAOrCADNOrCAD_10.5'taals\pspice\ capture_samples\anasim' axample' example-PipiceFiles\Mante Carlo\Maonte Carla'Mante Carlo.out.l V_Vl= 12 100%

3.3.1.5.2. Phan tich Sensitivity/worst case
Thyc hién mo6 phong mach sau :

lve crp £ Re

1OV__ Cout
_—_|__ 11 out
0 o Q2 L
] I
lu Q2N2222
DC =0V V'
= +
ey O s R
TRAN =

\l
NS
oN
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Thiét 1ap simulation settings :

.
Simulation Setting s - wost-case &J

Genesral Snalysis ] Configuration Files1 Dptions1 Drata Collection ] Frobe "-.-‘-.-"indow1

Analpziz tppe:

7 Monte Carla
|.-ﬂ-.EZ SweepsHoize vi

* warst-case/Sensitivity Output wariable: 1'\-"[nut]

Options:

[# General Settings i1
e - arla. :
[CIParametric Sweep S S l— M=t
1T emperature [Sweep] R R o
[ 1Save Bias Paint S awe data bror | I = J
[1Load Biaz Point

Wwoorzst-cazesSensitivity options -
wary devices that have Jthh DEY and LOT ";l tolerances

Limit devices to twpelz]: ]

I+ Sawve data from each sensitivity run

I kore Settings. .. I

Ok I Cancel J Apply ] Help ]

Két qua nhu sau :

_Efile Edit View Simulation Trace Plot Tools Window Help g = =y x

grl@aEae |8 0 | 2 2 ||[SCHEMATIC wostease || » |

JINC " NSCHEMATICL net”

xxxx INCLUDING SCHEMATICL. net *xxx
* source WORST-CASE

Qo2 N14748 N14444 0 Q2N2222

V_¥1 Nl4d4da 0 DC OV AC 1V B
(= C _Cout N14748 OUT 1u
T R_Rbl Hi4444 N14712 10k ‘
e R _Rc H14748 N14712 1k

E_Rb2 0 Hid444 720 1

V_¥2 Hi4712 0 10W k|

E_EL 0 oUT 1k

aiElehb Nidd448 Nidd444 1u

xx%x RESUHING wost—case.cir =sxx
.EHD

1
sk 11-09-07 21:41:52 wwxxsxxx PSpice 10.5.0 (Jan 2005) swwxwxxx ID# 2089878865
#% Profile: "SCHEMATICl-wost-case" [ C:“Documents and Settings“wuhoangdtwt>Hy DocumentshphantichACHoise-PSpiceFiles~SCHEMATIC]1“waos

EREE BIT MODEL PARAMETERS

Q2Hz222
NEH

1
15 14.340000E-15
BF 255.9

1

g wost-cage [.. wost-cage.o..
Calculating bias point
Biaz point calculated
AL [and Noize] Analyziz
AL Bnalyzis finished
Simulation complete

Lape
labe

Start = 100.0E+03 Freq= 1.000E+03 End = 1.000E+03

4 [am |

4 I | 4 Analysis /{W’alch ,’\ngices}f

[ciDacuments and Settings\wuhoangdtvt My Dacuments phantichACHaise-PSpicefiles: s CHEMATICL wo st- case wast-cas e out 1 [Freg = 1.000E+00 [100%: EHENEREEER m
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3.3.1.6. Phan tich Parametric va nhi¢t d¢
3.3.1.6.1. Phan tich Parametric
Thuc hién phan tich mach sau :
1 Vi
R1 12vdc ‘—_L
R3 560 T
56k
c1
Cc2 F Out
| Q1 100uF
100uF Q2sC4444
VOFF = 0V \? R2
VAMPL = 0.5V n‘) R4 § 100k
FREQ = 1khz 50
R5
c3 150
“b2ou
é
=0
Thiét 1ap simulation settings nhu sau :
Simulation Setting s - parametric_sweep Iﬁ
General Analysis ll:l:unfiguratiun Files] I:Iptil:uns] Data Collection | Probe 'W'in-:luw]
Analyziz type: Sweep variable -
|Time D amain [Transient]:_l * ‘Yaltage source Hame: W2
o 7 Currert source l—_l
Jalians; " Global parameter
[#lGeneral Settings ~
bodel k
[(IMaonte Carlofwforst Case ~ Ry ) l—
Pararietic Swesp Tcmperehie —
1T emperature [Sweep]
[(]5ave Bias Paint Sweep type
[ILaad Biaz Paint & Linear Start value: o
o End walue: 1a
" Logarithmic | 2 |
Irerement: 05
O Walue ligt |
k. | Cancel Apply Help
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Dang song ngo ra nhu sau :

|
=15 | x|

| SCHEMATIC -parametric_s ||

S B % [ fer 3¢ B k2 2% @& S oF
=)
Gl

=

- U{Dut) Time
B (4] wost-case (B] parama [C) parametri..
=I[ Calculating bias point for Transient Analysis = =
| Bias point calculaled vy

Transient Analysis
Time step = B.530E06  Time= .01 End = .01

Transient Analysis finished
Simulation complete

4 m L3 \ Analusis A Watch b Devices
Time= .01 10 EEEEENEEEE SNNE
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3.3.1.6.2. Phan tich nhiét d¢
Cﬁng vo1 mach trén ban thyc hién phan tich nhiét do.
Thiét 1ap simulation settings nhu sau:

Simulation Settings - Tem perater (sweep)

General Analpsiz lEaniguratiDn Files] Dptiu:uns] [Data Collection | Probe Windu:uw]

Analyziz tppe:

i [Tlansient]ﬂ (* Run the simulation at temperature; |25 b

" Repeat the zimulation for each of the termperatures:
Dptiong: | -

[ General 5ettings
[CIkonte CarloMforst Caze
[1Parametric Sweep

(15 ave Bias Paint

[“]Load Biaz Paint

Enter a list of temperatures, separated by spaces.
Far example, 0 27 125

Ok, | Cancel Apply Help

Ta mo phong & 25°C két qua V(out) nhu sau :

I - .

g = = [ SCHEMATIC-Temperater [ || 12
RIAL@BR m B ¢ B | B2 75 88 S oF
&l
&l
=
B [4) wost-case| B (B) parama... | BB (F) parametri.. BB) (5) Temperat

[ Calculating bias point for Transient Analpsis = |
2l pias poirt caleulated T}

Transient Analysis lamesrailie =20

Transient Analysis finished E

Ll b Time step = B.530E-08  Time = .07 End = .01

1 (1] 3 4 finalysis f wiatch b Deviees
Time= .01 100% WEEEEEEEEE
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Ta tién hanh mo phong & 150°C két qua nhu sau :

BT R KD e ) =il X
I =

B File Edit View Simulation Trace Flot Tools Window Help g

B SCHEMATICL:Tem p=raite

5 = = 2 | SCHEMATICT Temperater [ || »
afa @ m B o B k= 77 88 S oF
=)
&
=]
B i wusl—case] (B) parama ] B F) parametri. B8] (H] Temperat.
x|[" Calculating bias paint for Transient Analysis = =
Al piss point calculated ET|
Transient Anslysis Temperallns=100.0
Transient Analysis finished =
Cheliprisn = Time step = 8.250E-06  Time = .01 End= .01
a i 13 [\ Analysis {Watch j Devices
Time= .01 100% ENEEENEEEE

Nhém 1 —Lép 04DT1 Page 138
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Orcad Pspice

3.3.2. M6 phoéng mét mach sb
Thyc hién m6 phong mot mach giai ma 3 sang 8 nhu sau:

[FLIF.Y uza
A = ! 2 3 ) 12
e \“'....- TALEDA L ﬁ-}}ﬂ o
-
BT LE11
LT Lz
a E
a {>U'|:4 ALE11 -
B
FaLEOS uze
usm\\"“' 3
I&:lllﬁ- i }Eﬁ}}“
LE11 -
[FELY
1
ule r 12
HE 5 E Ll >»03
oE “"\-., FALEDA ALE11 -
| u3m
L] El
LE11 -
uae
]
L :lE'—T:-:-us
ALET1 =
L4
1
™ = HEOE
ALE11 -
uam
3 : E
; ﬁ}}ﬂl
LE11 -

Thiét 1ap simulation settings nhu sau:

Simulation Settings - TRAM

General Analpsis ] Configuration Files] Options ] D ata Collection ] Frobe "-.-k-"indcnw]

Analpgiz tppe:

Tirme Don

Options:

Gerneral Settings

[ IMante Carla wiorst Caze
[C1Parametric Sweep

1T emperature [Sweep]
15 ave Biaz Faint

[ 1Load Biaz Faint

Bun to time: 200n= zsecondz [TSTOFR]
Start zaving data after: |0 seconds

Tranzient options

M aimum step zize: zeconds

[ Skip the initial transient bias point calculation [SKIPEP]

Output File Oplions. ..

Ok, | Cancel ol Help
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Két qua nhu sau:

iz Decoder-TRAN - PSpice A/D - [TRAN (active)]

E File Edit Yiew Simulation Trace PFlot Tools Window Help 5‘; _ = |&
5 =2t =) | Decoder-TRAN >
®RABA 1] R~ = = of
|
&
=
786ns
B TRAN [active)
2| Simulation running... ~ | =
b * Profile: "Decoder-TRAN" [ c\orcadorcad 1054 oolshpspicehcapture, 2l
Reading and checking circuit
Circuit read in and checked, no erars .
Calculating bias poirt for Transient Analysiz Time: = 800.0E-03 End = 800.0E-03
Bias point calculated
Tranzient Analysiz
Trangient Analysis finished
Simulation complete
»
< * Y Analysis I.-{\Watc:h }'\Devices I.-"
c:\orcadiorcad 10,54 toolshpspicelcapture_samplesidigsimidecoder!decoder-PSpiceFiles\Decoderitran | TR AN, dat (active) Time= 500.0E-09 100% ([HE
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