
UY BAN NHAN DAN QU~N 5 

TRUONG TRUNG CAP NGHE KY THU~T CONG NGHt HUNG VUONG 

, ' 
GIAOTRINH 

, , 

Tbiet ke mach dien tlf • • 

tren may tinh 
' , 

Nghe: Ky thu~t sfra chfra, lap rap may tinh 

TRINH DO TRUNG CAP • 

TPHCM-2019 





LOI GIOI THJ:¥U 

BS dap ung yeu cfiu giang d?Y chuang trinh dao t?O ngh@ "Ky thu~t 
sua chua, lip rap may tinh" cung nhu vi?c cung d.p tai li?u giup cho sinh vien h9c 
t~p, khoa Di?n tu chung toi da tiSn hanh bien SO?n giao trinh "ThiSt kS m?ch di~n 
tutren m ay tinh " . 

Giao trinh nay giup cac b?n c6 them ky nang: 

- ThiSt kS so d6 nguy@n ly m?ch di~n theo cac yeu cfiu ky thu~t 

- ThiSt kS so d6 m?ch in theo so d6 nguyen ly 

- Mo phong cac m?Ch di~n CO' ban va nang cao 

Day la cong trinh dugc viSt boi dc)i ngi1 giao V ien da va dang cong tac t?i 
truang TCN KTCN Hung Vuang cung v&i S\I g6p y va phan bi~n cua cac doanh 
nghi~p trong linh V\IC lien quan, tuy v~y, cu6n sach chic ch~ v~n khong 
tranh khoi nhung khiSm khuySt. Chung toi mong nh ~n dugc y kiSn dong g6p CD;a 
b?n d9c dS cu6n sach dugc hoan thi~n han trong Ifill tai ban. 

Xin tran tr9ng gi&i thi~u cung b?n d9c! 

Qu~n 5, ngay thang nii:m 20 l'J 

Bien SO{ln 

LeBaoKhanh 





Ml}C Ll}C 

DEMl}C TRANG 
r - ~ ,.. 

GIOI THI¥U VE MO DUN ...................... · ........................................................... 1 

Bai 1: cAI DiT PHAN MEM VE ~CH DitN TU ORCAD 9.2 ................... 3 

1 C ' " ;). t". th·::. . h" th" ' t' h 3 ac yeu cau 01 ieu cua y ong may m ................................................... . 

1.1 Yeu c§u vS b(> nh&, chung loi;ii may vi tinh ............................................... 3 

1.2 Yeu c§u vs h~ di Su hanh va khong gian trbng cua 6 dia ............................ 3 

1.3 Yeu c~u vS chu§n card man hinh .............................................................. 3 

2 Cac bu&c cai d~t phfui mSm ve mi;ich di~n tu Orcad ....................................... 3 

2.1 C-hi;iy t~p tin setup ..................................................................................... 3 

2.2 Nh~p ma san ph§.m va ma tac gia .............................................................. 3 

2 3 Ch h , , t" t· ;). ' . d~t 4 . i;iy setup sao c ep cac i;ip m can cai i;i .............................................. . 

2.4 Chi;iy setup sao chep cac t~p tin Acrobat, Readme .................................... 5 

3 Thµc hanh cai d~t ph~n mSm ve mi;ich di~n tu Orcad 9 .2 tren may tinh .......... 5 

3 .1 Chi;iy t~p tin setup ............................................................... ; ..................... 5 

3 2 Nh" m~ · h::. ' ~ t' · · 7 . i;ip a san p am va ma ac g1a ............................................................. . 
·- :,,_ ,.. r -

B3.i 2: VE SO DO NGUYEN LY ......... , .............................................................. 12 

1 Cac bu&c cua qui trinh ve mi;ich di~n nguyen ly ............................................ 12 

1.1 Ti;io ban ve sa d6 mi;ich dien nguyen ly m&i ............................................ 12 

1.2 Ch9n va d~t linh ki~n len ban ve ............................................................. 14 

1.3 Sip xSp li;ii cac linh ki~n tren ban ve mi;ich di~n nguyen ly ..................... 16 

1.4 Nbi mi;ich di~n va ve duong day Bus ....................................................... 17 

1 5 G , t" d"· h·" ' ., t. h 1•··hki" 19 . an en 01 c ieu va grn q c o m yn ....................... ; ....................... . 

1.6 Ti;io khbi tieu dS cho trang thiSt kS. ......................................................... 19 

1. 7 Luu trfr sa d6 mi;ich di~n ......................................................................... 20 

2 Thµc hanh ve mi;ich nguyen ly cua mi;ich diSu chinh va 6n dinh tbc d9 d(>ng CO' 

·························································································································22 
2.1 Ti;io ban ve sa d6 mi;ich dien nguyen ly m&i.. .......................................... 22 

2.2 Ch9n va d~t cac linh ki~n diode, di~n tr&, bi@n tr&, tµ di~n , SCR, D(>ng 
ca len ban ve mi;ich di~n nguyen ly di Su khi@n va 6n dinh tbc d(> d(>ng ca ... 24 

2.3 Sip xSp li;ii cac linh ki~n tren ban ve mi;ich di~n nguyen ly diSu khiSn va 
6n d:µih tbc d(> d(>ng ca ................................................................................. 29 

2.4 Nbi mi;ich di~n ........................................................................................ 29 

2.5 Gan ten dbi chiSu va gia tri cho linh ki~n ................................................ 30 



2.6 Ti;to kh6i tieu dS cho trang thiSt kS. ......................................................... 31 

2.7 Luu trfr sa d6 mi;tch di~n ......................................................................... 32 

Bai 3: TmET KE M~CH IN TRtN MA v TiNII ............................................ 33 

1 Chufui bi ban thiSt kS Capture dS dung v&i Layout ........................................ 33 

1.1 Ve mi;tch di~n nguyen ly dung cho ve mi;tch in ........................................ 33 

1.2 KiSm tra mi;tch di~n v&i d~c tinh DRC .................................................... 33 

1.3 Ti;to t~p tin Netlist co phfin m& r9ng MNL. dung cho Layout .................. 34 

2 Cac bu&c ve mi;tch in trong moi truong Layout ............................................. 36 

2.1 Ti;to t~p tin bang mi;tch in m&i ................................................................. 36 

2.2 Ti;to chan kSt n6i mi;tch in cua linh ki~n trong moi truong Layout ........... 38 

2.3 sip xSp li;ti cac linh ki~n tren bang ve ..................................................... 40 

2.4 Dinh khung mi;tch in ............................................................................... 40 

2.5 Dinh s6 l&p mi;tch in ............................................................................... 41 

2.6 Chi;ty chuang trinh ve mi;tch in tiJ d9ng ................................................... 42 

2.7 Ti;to 16 bit vit tren mi;tch in ...................................................................... 42 

2.8 D~t ten cho ban mi;tch in ......................................................................... 44 

2.9 Luu trfr chuang trinh .............................................................................. 44 

3 Ve mi;tch in cua mi;tch di Su khiSn t6c d9 d9ng ca DC ..................................... 45 

3 .1 Ve mi;tch di~n nguyen ly cua mi;tch di Su khiSn f>n dinh t6c d9 d9ng ca DC 

·····················································································································45 
3.2 KiSm tra mi;tch di~n v&i d~c tinh DRC ................................................... 45 

3.3 Ti;to t~p tin Netlist co phfin m& r9ng MNL. dung cho Layout .................. 46 

3 .4 Ti;to t~p tin bang mi;tch in m&i cua t~p tin chua trang sa d6 mi;tch di~n .... 4 7 

3.5 Ti;to chan kSt n6i mi;tch in cua linh ki~n trong moi tr-ong Layout ............ 49 

3.6 sip xSp li;ti cac linh ki~n tren bang Ve ..................................................... 51 

3. 7 Dinh khung mi;tch in ................................................................................ 53 

3.9 Chi;ty chuang trinh ve mi;tch in tiJ d9ng .................•................................. 55 

3.10 T~o 16 bit vit tren mi;tch in .................................................................... 56 

3.11 D~t ten cho ban mi;tch in ....................................................................... 58 

3.12 Luu trfr chuang trinh .................................... : ....................................... 59 
,.. ., -

B8.i 4: MO PHONG MACH DIEN .................................................................... 60 . . 
1 Ti;to ban ve ve cho thanh phfin phan tich mi;tch Pspice ................................... 60 

1. 1 Ti;to m&i ban ve cho thanh phfin phan tich mi;tch Pspice .......................... 60 

1.2 D~t linh kien len ban ve cho thanh phfin phan tich mi;tchPspice ............. 61 



1.3 D~t cac d§u do len nhfrng vi tri m~ch di~n dn do cac d~i luqng v~t ly cua 
m~ch ............................................................................................................. 62 

2 Ch~y mo phong m~ch di~n ............................................................................ 62 

2.1 Ch<;>n t~p tin c!n ch~y mo phong .............................................................. 62 

2.2 D~t cac tham sf> ch~y mo phong ............................................................. 62 

2.3 Phuong phap hi~n thi nhi@u d6 thi d~ng s6ng tin hi~u ............................. 63 

3 Thµc hanh ve va ch~y mo phong m~ch xen duong n6i ti Sp ............................ 66 

3 .1 T~o m&i ban ve m~ch xen duong cho thanh phin phan tich m~ch Pspice 66 

3 .2 D~t linh kien len ban ve cho thanh phin phan tich m~ch Pspice .............. 67 

3.3 D~t cac d!u do len nhfrng vi tri m~ch di~n c!n do cac d~i luqng v~t ly cua 
m~ch .................................................... · ......................................................... 70 

3 .4 D~t cac tham s6 ch~y mo phong ............................................................. 71 

3 .5 HiSn thi nhi@u d6 thi d~ng s6ng tin hi~u .................................................. 72 
' - ? 

TAI LI¥U THAM KHAO .................................................................................. 74 





1 

GIOI Tm:E:u VE MO BUN 

Vi tri, dnh chit cu.a mo dun 

* Vi tri cua mon h9c: Mon h9c dugc b6 tri d~y ngay tu ddu kh6a h9c, tru&c khi h9c 
cac mo dun chuyen mon 

* Tinh ch§.t cua mon h9c: La mon h9c bit bm)c. 

Muc tieu thuc hien modun . . . 
Sau khi h9c xong mon h9c nay h9c vien c6 nang lµc 

*VS kiSn thuc: 

- HiSu dugc phuong phap thiSt kS m~ch 

- BiSt lµa ch9n linh ki~n trong thu vi~n dS ve m~ch di~n 

*VSkynang: 

- ThiSt kS sa df> nguyen ly m~ch di~n theo cac yeu cdu ky thu~t 

- ThiSt kS sa df> m~ch in theo sa df> nguyen ly 

- Mo phong cac m~ch di~n ca ban va nang cao 

* VS thai d(): 

- Ren luy~n cho h9c sinh thai d() nghiem tuc, ti mi, chinh xac trong h9c t~p 
va trong thµc hi~n cong vi~c. 

Nqi dung chinh cu.a modun 

1. Cai d~t _phdn mSm tren may tinh 
2. Ve SO' do nguyen ly 
3. Thi St kS m~ch in tren may tinh 
4. Mo phong m~ch di~n 
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Bai 1: CAI B4T PHAN MEM VE M4CH BI¢N TU ORCAD 9.2 

1 Cac yeu.ciu t6i thi~u cua h~ th6ng may tinh 

1.1 Yeu ciu v~ b{> nh6', chung lo~i may vi tinh 

D@ cai d~t phfin mSm ve mi;tch di~n tu OrCAD 9 .2 thi yeu c§,u vS chung loi;ti 
may tinh la phful mSm dugc cai d~t tren. m(lt may tinh IBM, Pentium ho~c m9t may 
tinh ca nhan tuong thich. Yeu cfiu c6 m9t 6 cfia chua chuong trinh cai d~t ( 6 cung 
ho~c 6 CDuROM). Yeu cfiu vS b9 nho la b9 nh& phai c6 dung lugng 128Mbyte. 

1.2 Yeu ciu v~ h~ di~u hanh va khong gian tr6ng cua 6 ma 
H~ diSu hanh sir d1µ1g Win9:x, Win me ho~c Win NT. Khong gian tr6ng cua 

cfia du cho trinh ung dvng ma chung ta cfin cai d~t. . 

1.3 Yeu ciu v~ chudn card man hinh 
Tru&c khi cai d~t phfin mSm, phai cful biSt loi;ti Card man hinh ma chung ta 

dang dung, OrCAD 9.2 tuong thich hon ca v&i chu§n VGA. 

2 Cac bu6'c cai dJt phin m~m ve m~ch di~n tfr Orcad 

2.1 Ch~y tip tin setup 
Mu6n cai d~t b~t ky m9t phfin mSm tren may tinh thi bu&c dfiu tien chung ta 

phai chi;ty t~p tin setup d@ bit dfiu cai d~t. C6 nhiSu phuong phap cai d~t phful mSm 
OrCAD 9 .2, c6 th@ la chung ta cai d~t phful mSm tu 6 cfia CDuROM. ho~c la cai 
phfin mSm tu 6 dia cung. D6i v&i phuong phap nao di nua thi cung phai bit bu◊c 
chi;ty t~p tin Setup. f)@ thµc hi~n chi;ty t~p tin setup chung ta nh~p chu◊t vao Start > 
Run ho~c chung ta m& chuong trinh OrCAD 9 .2 ti;ti noi chua chuong trinh cai d~t 
va nh~p dup chu9t vao bi@u tugng Setup. luc nay t~p tin setup da dugc chi;ty 

•::~ Type the name of a1 program, fc&ler, document, or 
:CJ rntemet resource, and Windows will open it for you. 

Open: j D:\s-erup\cm1d9,2\5etup.exe 

2.2 Nhip ma san phdm va ma tac gia 

5 

Khi chi;ty t~p tin setup thi chuong trinh yeu cfiu nh~p ma san phfun va ma 
tac gia. NSu chung ta khong nh~p vao thi phfin mSm se khong dugc cai d~t. Ma san 
phfim cua phful mSm OrCAD 9 .2 dugc nh~p vao mvc ma san phclm nhu hinh: 
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Ma tac gia cu.a ph§n m~m OrCAD 9 .2 dugc nh~p vao m\lc ma tac gia nhu hinh: 

Clf.iumdS 
t-.<!'>,, 
t~£~Ed 
Pi:;;,.c'C!: 
?S~.WO 
~~0-tk~ 

t~ tl-..e!A~i.t:dD~;n~~-e6': l;,o.,.!.~(~ ~pci inal-
ll yo,.idonl)l:h-Y•-.eA.ulho!~.C~s:,J>feSt~l'll:!"'Get:AotharrzdlanCade-1!'~ 
MOO~!)~~:Ailllhl)ra~~~-

;ibbtl,xt.!'d<.1<1 
~ 

2.3 Ch~y setup sao chep cac tip tin cftn cai dJt 
Khi chung ta nh~p ma san phftm va ma tac gia thi chuong trinh t1;r ch~y setup 

dS sao chep cac t~p tin c§n cai dijt. 
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2.4 Ch~y setup sao chep cac tip tin Acrobat, Readme 
Ph§n mSm OrCAD 9 .2 c6 cac File hu6ng dfin & d~g .pgf mu6n d9c dm;rc 

cac file d6 thi phai c6 chuong trinh Acrobat do d6 chung ta phai cai chuang trinh 
Acrobat tren may tinh. 

3 Thl}.'c hanh cai djt phftn m~m ve m~ch di~n tfr Orcad 9.2 tren may tinh 

3.1 Ch~y tip tin setup 
D~ thvc hi~n ch~y t~p tin setup chung ta nh§.p chm)t vao Start > Run va ch9n 

die chi luu chuong trinh OrCAD 9 .2 tren 6 ma cung, luc nay t~p tin setup da duqc 
ch~y: 

Open: ! D:\setup\ixcad9.2\Seltup.exe 

Man hinh thong bao Setup xu§.t hi~n d~ chuAn bi cho vi~c cai d~t, chuong 
trinh se tv d(>ng ch~y cho dSn 100% nhu hinh: 

Nh§.p chu(>t vao nut Next dS qua trang kS tiSp. 
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tthttr~r"'~~•httl.tf(;,J!mi._.Wrllk-~1:1!1nt 
br.-fOfff>t'Qs'~lti{i'adt.(.IR'>l)Ql~il 

Ckt C,m'),c.-.ei.lt:.J.q:.tt$t,1:4.' d'ld:d-•mclo:eo IK'I'," ~~'®'Is,~ 
~(,C,IUIV~ Ckt~~'!':o;l:-fc,c:~~,:lhcS~Ptc,.:,am:. 

WAANING.. l~i,~~-~pti;!l!~tmtr1~~~1i,w~ 
"'1:-«M't~ j,~~*-

U1Y.Jlltt:o112ed ~~~h(.)n or 1J.tt1~ ,ol tht pQQram, °' .(11¥,' 
podkinol ~, ~J ~~ut il-)- 1c¥e1:t:~.;vd i::1it~~;:;,.:«d 
~tm,~~~•~«l~oitiemi~~~,;mtpo;t~<.Mld,m-bw' 

Chuong trinh hi~n ra bang License Agreement thong bao vS dang ky ban 
quySn, nhfin Yes dS tiSp t\lc qua trinh cai d~t. 

Man hinh hi~n thong bao cai d~t tu may hay cai tu m~g, nhfip chU<}t vao 
Standalone Licensing sau d6 nhfip chU<}t vao nut Next dS tiSp t\lc cai d~t 
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Luc nay man hinh hi~n thong bao nh~p ma san phfim cua phfin mSm OrCAD 
9.2. chung ta nh~p bb ff gg hh ii kk sau d6 nh~p chu9t vao nut Next 

3.2 Nh@.p ma san phim va ma tac gia 

Khi ch~y t~p tin setup thi chuong trinh yeu cfiu nh~p ma san phfim va ma tac 
gia. NSu chung ta khong nh~p vao thi phfin mSm se khong dugc cai d~t. Ma san 
phfim cua phfin mSm OrCAD 9 .2 dugc nh~p vao ml,lc ma san phftm nhu hinh 

Ma tac gia cua phfin mSm OrCAD 9 .2 dugc nh~p vao ml,lC ma tac gia 
bbffgghhiikk sau d6 nh~p chu9t vao nut Next 
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rr1: .. lheA'-"">1-Codo,in!hcd oo,,:b<>low("""",:<>:1,,pe,ilir,e~ . 
ffyoo.,<lorici:lw.-eAutl'i<M&,dlOO'Cc,de, .. i-,,1t,e•'GeiA<l!ho<t,atx:t,Codo<" 
M..-dQ 90! .~A«thoii;,~, CO<IM m~:,,.i>ihi'··...... . ...................... , ... ,,,,, ... ,,x. .... u,.--.m ...... ,. C.,J ..... , 

Chuong trinh hi~n ra bang User Imfomation, chung ta nh~p ten nguai sir 
d\ffig va nh~p ten c6ng ty, sau d6 nhftp chu9t vao nut Next 

Chung ta nhftp chu9t vao nut Yes dS xac nh~n thong tin v~ nguai sir d\ffig 
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Yoot>,,eept<Mded.thel~"',:i/•t!olimi,I~ 

1\1-: NGLM:N fHE ffiUON!'ii 

r--·-.·: ......,..,,.._,fY, 

Man hinh Setup Type xufit hi~n, nhfip chu(>t vao nut Typical sau d6 nhfip vao 
nut Next dS ti Sp tl,lc cai d~t. 

l~W~\ ~ i~ t)(,e f 

"''"''''·-· 

Man hinh Select Program Folder xufit hi~n, lga chc;m duong dful nai phfui cai 
d~t m6i. Khi da xac djnh xong, nhfip chu9t vao nut Next 
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P-•og,,af.l'l>Wtltbe#-u.1~~~,mrtd~ 
opl!.~)JU. A~~ t-or mc-t.t:JQ:tef:l:. 

0

'/'Qi:J~~·~.tl!'lllhtt~,;}n~.~~ld~,/il! 
R:.ec:omrr.andcd tO!' b:W-~ed Y/Je:t.. · 

lle,~F<i1<1,,( 

. C:IP•<9!""'Fks\l)r~.,>il 

Man hinh Start Copy Files xuit hi~n bao bit dfiu cai d~t chuong trinh, nhip 
chm)t vao nut Next 

Quy trinh cai d~t ti~n hanh 

$!)!,.ph,,;~-"'~tllllt«.>;""!fll,.~l'JtYl~<
:11 >""-'ll'>•,,..._,,..<• ~""" ,oll-~'i/~.- lf)I")'• 
;1<,;,.ii,!,.;J-·llle-.,;ti~c ,:loc,k N.,,,,_lol.,•~ll<!->. 

P$~ 
'! P$-l)iu,-._-,.,, 
li Oocoo_, 

! ·l'l~<!tt-'~..,.,.-1.,y: 
!! C~i!m i'i1»\01,;;;,,J 
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Khi qua trinh cai d~t xong thi man hinh Setup Complete xu§.t hi~n, nh§.p 
chu(>t vao nut Finish d€ kSt thuc qua trinh cai d~t. 

afS,i-.:,,,t,:,~o.~b<,<m~.IOl""'J''S.1<llf...,,...f 

~.,.-;;,i,.1.,"""~;;.,,,.,,. 
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Bai 2: VE so 1>6 NGUYEN LY 

1 Cac bU'(Yc ciia qui trinh ve m~ch di~n nguyen ly 
1.1 T~o ban ve sO' d6 m~ch dien nguyen ly m6'i 

DS t~o m(>t ban ve SO' d6 m~ch di~n nguyen ly, chung ta phai ma chuang 
trinh Orcad capture tu Orcad 9 .2. 

Settings 

Soorch 

Help and Su,ppoi-t 

R.oo, •• 

log Off .Admihistr ator •• , 

Tum Off Computer ... 

· Bl la'(Out Plus 

if P5ixce 

4' PSpkeAD 

,....._ _______ _ 

I} ~e Model Editor 

:'I Uninstal Ofcadfaniy Release 9-2 standaione 

Tu chuang trinh Orcad Capture, chung ta tim hiSu vS cac l~nh menu: 

FILE 

Hi~n menu x6 chua cac l~nh lien quan d@n vi~c t<J,o m&i ban thi@t k@ sa d6 
m~ch nguyen ly, quan ly vain ban thi@t k@. 

New 

~dit Opt~ Window I 

► 

Print. •• 

Print Seb.1p." 

Import Desslgn ••• 

1 D,\BT ORC,il!O\~r,gn3 
2 [h\B'f 0R.::Af)'\Oesign2 

E>::lt 

.. 

c;ttl+P 

Ma ban thi@t k@ ho~c thu vi~n m&i. Sau khi kich chc;m. L~nh hi~n hai l~nh 
con g6m Design va Library. 
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Design 
Ma trang thiSt kS sa d6 nguyen ly m~ch m&i trong khung cira s6 Design 

Manager. Day la moi trucmg chung ta quan ly va cac trang lien kSt. Do ban thiSt kS 
sa d6 nguyen ly m~ch m&i kS thua cac dijc tinh tu sa d6 m~ch miu, chung ta nen 
kiSm tra l~i ky tru&c khi thiSt kS sa d6 m~ch. 

NSu nhu chung ta luu sa d6 nguyen ly m~ch lfin dfiu, khung tho~i Save As 
hi~n ra, t~o cho b~n ca hqi t~o ducmg d~ va Window Help 

thay thS ten t~p tin mah~ th6ng da kich ho~t. iim•~---••r Project ... 

BS thiSt kS SO' d6 nguyen ly m~ch, tu 
menu File trong Design Manager, chc;m New 
va ch9n Design tu menu x6. Khung cira s6 
Design Manager hi~n len man hinh chtra 
trang thiStkS m&i. BiSu tuqng sa d6 nguyen 
ly m~ch duqc danh d§.u bing d§.u s6 nguqc dS 
xac djnh day la sa d6 nguyen ly m~ch g6c. T§.t 
ca van ki~n dSu c6 ten do h~ th6ng kich ho~t. 

save 
Save As ... 

Pdnt ... 
Print Setup, .. 

Import Oe$l9n .. , 

1 D:\ST OR.CAO\Oesign3 
2 D:\l;lT OR.CAD\Design2 

Exit 

Ctrf+S 

Ctrf+P 

► Design 
Library 
VHDLFile 
Text F~e 

K.ich biSu tuqng Maximum cua khung cira s6 thiSt kS dS ph6ng to trang 
thiSt kS tr9n man hinh. 

Library 

Dung l~nh nay dS ma linh ki~n hoijc ky hi~u linh ki~n m&i trong khung cira 
s6 Part Editor. 

Khung cira s6 thiSt kS m~ch nguyen ly m&i chtra mqt trang ve m~ch nguyen 
ly va mqt sa d6 nguyen ly ma Capture ma trong trang thiSt kS m~ch. Trang thu 
vi~n m&i khong chtra linh ki~n hoijc ky hi~u linh ki~n b§.t ky. 

S6 luqng khung cira s6 b~n ma trong Capture chi gi&i h~n theo each dung 
cac ngu6n tai nguyen trong h~ th6ng. B~n c6 thS dung l~nh Window dS chuySn qua 
l~i trong s6 cac khung cira s6 trong chuang trinh Capture. 

Ngoai ra, chung ta cfing c6 thS cac ban thiSt kS sa d6 m~chnguyen ly cfi v&i 
l~nh Open tu menu File hoijc kich biSu tuqng Open tu thanh cong c1;t. 

Open 

Ma trang sa d6 thiSt kS m~ch nguyen ly hoijc thu vi~n trong khung cira s6 
m&i. Sau khi kich ch9n l~nh, man hinh x6 hai l~nh: Design va Library. 

Iii Egit View Place Macro Ac:ce~sorles Options 

New 

Clos 

► 1 li..~L "l.J;,,;.~ ••.. .-.-oc• i, Projec;t.,. [L... 
' " .. 

Design... · 

Save Ctrl+S Library, .. 
,~····~········ ....... T ...... . 

l:)::port Seleetior, .. . 
Import Selection .•• 

VHDL File .. . 

Text FIie .. . 
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Design 

Hi~n khung danh sach Open Design d~ ch9n ma t~p tin sa d6 m~ch nguyen 
ly trong khung cua s6 Design Manager dS xu ly. Day chinh lanai b~n quan ly ban 
sa d6 nguyen ly m~ch chi tiSt va nhfmg trang kSt n6i. 

Library 

Hi~n khung danh sach Open Library d~ ch9n ma thu vi~n tu danh ml,lc. S6 
luqng khung cua sb b~ ma trong Capture chi gim h~ theo each dung cac ngu6n 
tai nguyen trong h~ th6ng. B~ c6 thS dung l~nh Window dS chuySn qua l~i trong 
khung cua s6 trong chuang trinh Capture. 

1.2 Chon va dat Iinh kien len ban ve . . . 
PLACE 

Hi~n menu xb chua cac l~nh lien quan 
dSn vi~c d~t cac linh ki~n trong trang thiSt kS 
d6 m~ch di~n cfing nhu n6i nhi@u trang·sa d6 
m~ch nguyen ly tu nhfmg trang rai nhau lien 
kSt thanh m(>t ban thiSt kS m~ch hoan chinh. 

- Macro Accessories Options 

Database Part I{ Shift+Z 

L~nh menu chi hi~n ra khi trang thiSt kS m&i nAm trong khung cua sb 
Design Manager. 

Part 

Hi~n danh ml,lc linh ki~n mubn ch9n d~t trong trang thiSt kS m~ch nguyen ly 
hi~n hanh. C6 thS kich cong C\l Part tu thanh cong C\l d6 h9a dS thµc hi~n khung 
danh sach Place Part. 

27/AMPLIFIER 
HEADER/CONNECTOR 
HEADER/CONNECTOR 
8072/AMPUFIER 
8072/S.O/AMPLIFIER 
8073/AM PUflER 
8073/SO/AMPLIFIER 
817/AMPLIFIER 

7.t<;.n/6.MR u::-11='.R 

; R~~~;,i,i;;~; I··· 

Part Sea!ci'L I 
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Trong khung danh m1,1c Place Part, chung ta ch<;>n linh ki~n bing each ch<;>n 
cac thu m1,1c tir khung danh m1,1c Libraries dS quan sat tru&c. B~ co thS ch<;>n linh 
ki~n tu thu vi~n Capture ho~c SDT. NSu bi;in ch<;>n linh ki~n tu thu m1,1c SDT, 
Capture se bien dich thu vi~n giup b~. 

Look in: I □ Librar_y 

~DRAM 

~ ElectroMechanical 

~FIFO 

~Filter 

~FPGA 

~Gate 

~Latch 

~ LineDriverReceiver 

m 
Mechanical 

MicroController 
MicroProcessor 

~Misc 

File name: fM iscPower . 

Fil~s of t_ype: j Capture Librar_y(".olb) 

Open as read-onl_y 

iJ 
~Misc2 

~Misc3 
~ Misclinear 

~ MiscMemory 

BS ch<;>n linh ki~n va d~t vao trang thiSt kS mi;i,ch: 

Open 

Cancel 

• Khcri d(mg chuong trinh. Tu menu File, ch<;>n New va ch9n Design. Man 
hinh hi~n khung ci'ra s6 Design Manager trAng. NSu cfin thiSt, kich biSu 
tuqng Maximum dS phong to khung ci'ra sb Design Schematic cho tr9n man 
hinh. 

• Tu menu Place ch<;>n Part ho~c kich biSu tuqng Part tir thanh cong c1,1 d6 h<;>a 
dS hi~n khung danh m1,1c Place Part. 

• Trong phfin Libraries, kich ch9n thu m1,1c co chua linh ki~n mu6n ch9n va 
danh sach linh ki~n trong thu m1,1c vi:ra ch<;>n hi~n trong khung Part. u Kich 
ch<;>n linh ki~n trong phfin Part va quan sat ky hi~u linh ki~n trong khung 
quan sat. 

• Sau khi tim dung linh ki~n theo so d6 nguyen ly (ve tren gi§,y), kich OK. 
Khung danh m1,1c linh ki~n Place Part biSn m§.t, tra bi;i,n vS khung ci'ra sb 
Design. 

• Luc nay, linh ki~n barn theo con tr6. Tim vi tri dS d~t linh ki~n va kich nut 
trai mouse. (NSu mu6n d~t tiSp linh ki~n thu hai 6 vi tri khac, tim vi tri thich 
hgp va kich tiSp nut trai mouse). 

• Sau khi d~t xong linh ki~n, kich nut phai mouse va ch<;>n End Mode tu menu 
xb dS kSt thuc l~nh. 

• L~p 1i;ii bu&c 2 dSn bu&c 7 dS d~t cac linh ki~n khac vao trang thiSt kS. NSu 
cfin phai xoay linh ki~n theo hu&ng 900 b§.t ky, kich ch9n li;ii linh ki~n va An 
Ctrl + R (ho~c An Ctrl + R tru&c khi kich nut trai mouse dS d~t linh ki~n). 

• BS l~t ngugc linh ki~n theo chi@u d9c, kich ch9n linh ki~n va tu menu Edit, 
kich Mirror va ch<;>n Vertically. 
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• T~m thai hru l~i m~ch thiSt kS vuat~o bing each tir menu File, ch9n Save va 
d~t ten m~ch trong khung tho~i Save As. Thi d-µ, daodong. K.ich OK dS luu 
va thoat. 

1.3 Silp x~p 1,i cac linh ki~n tren ban ve m,ch di~n nguyen ly 
Khi da ch9n cac linh ki~n ph-µc V\l cho cong vi~c ve m~ch di~n nguyen ly, 

cong vi~c tiSp theo la b6 tri cac linh ki~n sao cho hgp ly va c6 tinh thfim my cao. 
DS di chuySn cac linh ki~n chung ta phai dung chm)t nhfip trai vao linh ki~n va di 
chuySn linh ki~n dSn vi tri mong mu6n. 

Trong qua trinh b6 tri linh ki~n chung ta c6 thS dung cac l~nh Mirror va l~nh 
Rotale dS xoay va l~t linh ki~n theo y mu6n cua minh. 

Mirror 
L~t nguqc d6i tuqng da ch9n trong trang thiSt kS m~ch ho~c sua df>i linh 

ki~n. B~n c6 thS l~t nguqc d6i tuqng theo chiSu ngang, d9c ho~c ca hai, tuy vao 
ch9n l~nh tir menu xf>. B~n khong thS l~t nguqc cac d6i tuqng khac nhu hinh anh 
bitmap, ky tµ. 

DS l~t nguqc d6i tuqng: 

✓ K.ich ch9n d6i tuqng 
✓ Tu menu Edit, ch9n Mirror 

Bil view Piace Macro Accesso,les OptjOru; Wlndow 

Cut Ctrl+X 
Copy Ctt'l+C 

Delete Del 

sele.:t Al! Ctrl+A 
Proper~ie-:,... Ctrl+e: 
link D,::it>!lb- Part, , , Ctrl+L 
Derive Database Part ••• 
Part 

Find,,. Ctrl·+F 

'8NC 

1-!o.-iU!ntally H 
'1/ertie~y V 

lil<>l:h 

✓ Tu menu xf>, ch9n Vertical, Horizontal ho~c Both. 

Rotale 

Xoay d6i tuqng da ch9n m6i l§n 90 d◊ theo tam d~t cua d6i tuqng. 

DS thµc hi~n: 

✓ K.ich ch9n d6i tuqng mu6n xoay 
✓ Tu menu Edit, ch9n Rotate. D6i tuqng se xoay theo chiSu nghich 90 

d9. M6i l§n kich l~nh Rotate, d6i tuqng se xoay 90 d◊ theo tam xoay. 
✓ NSu nhu day la d6i tuqng m6i duqc ch9n l~nh l~nh Part (ho~c kich 

biSu tuqng Part tren thanh cong c-µ linh ki~n), khi linh ki~n con barn 
theo con tro, ch9n vi tri dS d~t linh ki~n (khoan kich nut trai mouse 
v9i), fin CTRL+R. linh ki~n se xoay theo 90 d9. 
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1.4 N6i m~ch di~n va ve ducrng day Pus 

Wire 
Ve duong n6i cac linh ki~n l~i v&i nhau dS hinh thanh mc;mg m~ch d§n tin 

hi~u gifra cac linh ki~n. 

I>S ve duong m~ch: 

Mo l~i t~p tin vira t~o ✓ 

✓ Khi cac linh ki~n da dugc b6 tri xong, tu menu Place, chc,m Wire ho~c 
kich biSu tugng Place Wire tu thanh d6 h9a. Con tr6 d6i thanh hinh 
chfr th~p nh6. 

✓ I>~t con tr6 mouse vao m()t diu linh ki~n, kich nut trai mouse va keo 
d@n diu linh ki~n thu hai. 

✓ Kich dup nut trai mouse ho~c An phim ESC dS k@t thuc duong m~ch 
thu nhAt va ve ti@p nhfrng duong m~ch khac An tiSp ESC ho~c kich nut 
phai mouse va ch9n End Mode tu menu 
x6 dS k@t thuc l~nh 

am Macro . Accessories Options , 

✓ NSu ve sai, trong khi duong m~ch con 
trong tinh trc;mg ch9n, ful phim Del dS 
x6a va ve l~i. 

Part .. , Shift+P if 
Database Part Shift+Z i 

:J, 

Bus 

I>~t kh6i m~ch dfin linh ki~n. Khi d~t kh6i m~ch, 
kich nut trai dS ch9n vi tri d&u tien cua duong m~ch. 
Kich nut trai mouse dS d6i hu&ng duong m~ch ho~c 
t~o duong n6i v&i kh6i m~ch khac. Kich dup nut trai 
mouse ho~c ful phim ESC dS k@t thuc l~nh va d~t 
duong m~ch dfin khac, An tiSp phim ESC dS thoat 
l~nh. 

Junction 

Gan diSm n6i dS n6i hai duong m~ch di~n ho~c 
tach roi chung. L~nh chi th1.rc hi~n vi~c n6i gifra hai 
duong m~ch di~n ho~c hai kh6i m~ch di~n v6i nhau, 
khong k@t n6i tu duong m~ch v6i kh6i m~ch. 

I>S thvc hi~n: 

- Macro · Accessories Options 

Shift+P 

Shift+Z 

Macro Accessories Options 

Part .. , Shift+P 

Database Part 

Wire 

Bus 

Shift+Z 

Shift+W 

Shift+B 

✓ Trong khi so d6 nguyen ly m~ch con hi~n di~n tren man hinh, tu menu 
Place, ch9n Junction ho~c kich cong C\l Place Junction tren thanh d6 h9a. 
M()t diSm tron den nh6 barn theo con tr6. 

✓ ChuySn con tr6 d@n diSm n6i giua hai duong m~ch di~n va kich nut trai 
mouse dS t~o diSm n6i. 

✓ Ti@p tl,lc t~o nhfrng diSm n6i khac tren h~ th6ng m~ng m~ch di~n. 
✓ Sau khi n6i d@n diSm cu6i cung tren duong m~ch, kich nut phai mouse va 

ch9n Edit Mode tu menu x6 dS k@t thuc l~nh. 

[ 
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Bus Entry 

B~t duong m~ch d§n tren SCT d6 nguyen ly m~ch. 

BS hinh thanh h~ th6ng kh6i m~ch dfin, b~ gan 
nhan kh6i m~ch, nhan cac duong tin hi~u cua duong 
m~ch d§n d6 va gan thong tin gia l~p cho tung ng5 vao 
va ng5 ra cua linh ki~n d6. M6i tin hi~u dSu mang m<)t 
thong tin nfun trong ph~m vi cua duong m~ch d§n d6. 

fiUiil Accessories Options 

Part. .. Shift+P 
Database Part 

Wire 
Bus 
Junction 

1MMMit 

Shift+Z 

Shift+W 
Shift+B 
Shift+J 

Trong Capture, b~ co thS dung thong tin gia l~p nay dS n6i duong tin hi~u 
tu m<)t khu vµc cua trang sa d6 nguyen ly v&i kh6i m~ch nfun trong trang khac ma 
khong c~n d~t ca kh6i m~ch dfin gifra hai khu vµc. 

T~o sv lien kSt gifra cac kh6i m~ch dfin v6i nhau, b~n c6 thS n6i duong tin 
hi~u vao kh6i m~ch theo h~ v~t ly. Bi Su thu~n ti~n trong vi~c dung kh6i m~ch dfin 
nay la hai kh6i m~ch c6 thS n6i v&i nhau t~i m<)t diSm tren kh6i m~ch ma khong 
c~n phai n6i cac duong tin hi~u. NSu hai duong m~ch d§n dSu ch~y thing vao kh6i 
m~ch cung m<)t vi tri, cac duong tin hi~u d6 se duqc n6i l~i v&i nhau. 

BS n6i cac m~g m~ch vao kh6i m~ch : 

✓ Ve kh6i m~ch va gan ten cho kh6i m~ch dfin d6. 
✓ Tu menu Place, ch9n Bus Entry. Ky hi~u kh6i m~ch dfin se barn theo 

con tro. (duong g~ch cheo nguqc ngin). 
✓ NSu duong d§n kh6i m~ch khong nfun dung ngay g6c mong mubn, tu 

menu Edit, ch9n Rotate dS xoay cho dung chiSu. 
✓ Kich nut trai mouse dS d~t diSm cu6i cung cua duong ddn kh6i m~ch. 
✓ L~p l~i bu&c 4 cho dSn khi toan be) duong dfin kh6i m~ch da duqc d~t 

vao nhfrng vi tri thich hqp. 
✓ Tu menu Place, ch9n Wire ho~c kich cong C\l Place Wire tren thanh 

d6 h9a va ve m<)t duong n6i tu duong dfin khf>i m~ch dSn m<)t chan 
linh ki~n. 

✓ L~p l~i bu&c 6 dS ve cac duong m~ch khac. 

Net Alias 

Hi~n khung tho~i Net Alias dS d~t ten cho kh6i dfin duong m~ch cfing nhu 
gan cac thu<)c tinh va hu&ng xoay cua chung. 

M<)t m~g m~ch di~n g6m m<)t hay nhiSu duong m~ch mang tinh v~t ly dS 
n6i v&i kh6i ddn duong m~ch, diSm n6i gifra hai kh6i m~ch nfun tren nhfrng trang 
sa d6 m~ch khac nhau ho~c duong nbi sang trang thiSt kS thu hai. Ngoai ra, cfing 
tuang tv nhu vi~c d~t ten cac chan tiSp ngu6n, cac df>i tuqng ngu6n va nhfrng 
duong ti~p m~ch ho~c m~ch re. Macro Accessories Options 

B~ c6 thS sua dbi cac duong m~ch ho~c ca Part... Shift+P 

kh6i duong d§n m~ch. Ngoai ra, b~n cfing c6 thS sua Database Part Shift+Z 
Wire Shift+W 

dbi ho~c them cac thu<)c tinh vao nhiSu h~ thf>ng m~ng Bus Shift+B 

n6i m~ch. shift+J 
Shift+E 
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1.5 Gan ten d6i chi~u va gia tri cho Iinh ki~n 

Gan thong tin chu giai, minh ho~, diSm do thu ho~c phfui bfit ky vao nhung 
diSm dn hru y nhu d§.u ra, d§.u vao cua tin hi~u, tri s6 cua linh ki~n, .. trong sa d6 
m~ch nguyen ly logic device. 

DS·gan cac thong tin cho linh ki~n: 

✓ Sau khi ve xong sa d6 nguyen ly, tu menu Place, ch9n Text. Man hinh 
hi~n k:hung tho~i Text. 

✓ Nh~p ky tv minh ho~ vao khung thong tin. NSu dn thiSt, ch9n phong 
ky tµ v&i thu&c l~nh Change cimg hu&ng xoay v&i Rotation va mau 
sic minh h9a v&i Color. 

✓ Sau khi kich OK, khung ky tv nho barn theo con tro. Tim vi tri c§.n 
minh h9a va kich nut trai mouse dS dinh vi. 

✓ L~p l~i cac bu&c tren dS d~t cac thong tin khac vao nhfrng diSm tuang 
ung. 

. ............... ,. ............................. ········-·· ··················"·····•·-•·· . 

. fl'!~ij.Ctrl + Ente.lo staft a new line·• 
',,. ',: '·_, >,-.' ' 

.. c.o1or0>.. . . ····· ... · .. . . .· .· -· 

1.6 T~o kh6i tieu d~ cho trang thi~t k~ 

D~t nhan thong tin cho trang sa d6 nguyen ly m~ch. B~n c6 th€ cho hi~n 
nhan thong tin nay trong cac khung thong tin Design Template va Schematic Page 
Properties. 

DS thµc hi~n: 

✓ Ma trang sa d6 m~ch nguyen ly mu6n gan nhan thong tin. 
✓ Tu menu Place, ch9n Title Block. Man hinh hi~n khung danh sach Place 

Title Block. u K.ich ch9n th@ lo~i ky hi~u va kich ch9n OK. . 
✓ Sau khi vS l~i trang thiSt kS v&i ky hi~u kh6i tieu dS barn theo con tro, kich 

nut trai mouse dS d~t khung ngay vi tri da ch9n. 
✓ Kich nut phai mouse va ch9n End Mode dS kSt thuc l~nh. 
✓ DS gan nhung thong tin mouse&i vao khung tieu dS, tru&c tien kich ch9n va 

fin phim Del dS xoa nhung tu mouse~c dinh cua chuang trinh mu6n thay d6i. 
Sau d6 dung l~nh Place/Text va nh~p thong tin mouse&i vao khung tho~i. 
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Close· 
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Cancel 

Add Librar_y ... 

i R~~~v~ Libr~r.v ii 

Help 

Dong khung cua s6 thiSt kS sa d6 nguyen ly, thu vi~n, trang thiSt kS m~ch 
ho~c sua d6i linh ki~n hi~n hanh. NSu dn thiSt, Capture se hi~n khung thong tin 
yeu clu b~n luu nhung thay d6i tru6c khi thoat. 

NSu b~ m& khung cua s6 Part Editor qua l~nh Part tu menu Edit, thay d6i 
chi tiSt linh ki~n va sau d6 thoat khoi khung cua s6 hi~n hanh, Capture se hi~n 
khung thong tin hoi b~n c6 c~p nh~t linh ki~n da thay d6i hi~n hanh hay khong, c~p 
nh~t tit ca linh ki~n cua lo~i nay trong trang thiSt kS, bo qua nhung thay d6i ho~c 
huy l~nh Close. 

Save 

Luu nhung thay d6i trong ban sa d6 nguyen ly m~ch cu duqc m& v6i l~nh 
Open theo ten cu. 

Trong khung cua s6 Design Manager, b~n c6 thS luu tit ca ban thiSt kS sa d6 
nguyen ly va cac thu vi~n dam& dS thay d6i v6i l~nh Save All tu menu File. 

Save As 

Edit Options Window 

New 

Open 

Save 

Save As ... 

Ctrl+S 

► 

► 

Hi~n khung tho~i Save As dS luu trang thiSt kS sa d6 m~ch nguyen ly, thu 
vi~n v6i m9t ten m6i duqc m& v6i l~nh Open ho~c l~nh New. Ngoai ra, b~ c6 thS 
luu t§.t ca ban thiSt kS SO' d6 nguyen ly va cac thu vi~n da m& dS thay d6i v6i l~nh 
Save All tu menu File. 
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❖ Bai tip 
Bai 1: Ve m~ch di~n nhu hinh ve. Hay cho bi St chfrc nang cua m~ch di~n. 

Bai 2: Ve m~ch di~n nhu hinh ve. Hay cho biSt chuc nang cua m~ch di~n. 

y 

U3A 
74LS04 

N 

112A 

.., 
4 ,----

~->--+--'ii-------,f---"''---'-l 6 
X !:lt,R 5 

lJ213 
74LSOB 

4 

1 \ 6 ;:;::==i,suM - t_____,/_,urn 
74LS32 

U2C 

9 74LS08 

10 ii-
6----;(=:J:CARRY 

Bai 3: Ve m~ch di~n nhu hinh ve. Hay cho bi St chuc nang cua m~ch di~n. 

SY SCLK r:=:;-,;,~~=-2 -----'-;DEA 
r---L--/1404 

!NIT 

, U7S 

L-.::>----------4------------"'-JJ ~~==],v.m~ 
U2C / ,4M 

RESETYr-------"I 
!U2D 

l-'-11'--· -----------<:::.__!INIT2 
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2 Th\l'c hanh ve mfch nguyen ly cu.a mfcb di~u chinh va 6n djnh t6c dQ d(>ng 
CO' 

Sa d6 nguyen ly cua m~ch diSu chinh va 6n dinh t6c d9 d9ng ca: 

J2 

,!j_ 

220~ 

D1 
D 

;., Rt 
) 1K 
'-

~i',,-" 

UK 
.,- Rl 

1uF .....,.,..,_ ( 1K 
,' 

Q1 
SCR 

2.1 TfO ban ve SO' d6 IDfCb dien nguyen ly m6'i 

D€ t~o ban ve sa d6 m~ch nguyenly, ta chc;m: start> Programs> Orcad 
9.2 > Capture CIS 

Documents 

Help and suwo1t 

Log Off AdminJSitrator •.. 

rm Tsim Off Comp,.ter,. ., 

J4SN Explorer 

Out~ Express 

► 'i"', Remote AsslstMJce 

. (:) Windows Media Player 

• '·;$ Wil'lQ()W~ M~~nger 

► • a Window:. M<Wie Maker 

•·~ Microsoft Office Tools 

l!J Microsoft Excel 

g Microsoft PcmaPoint 

.fil MiqQs:i;ift Word 

.Adobe Ao-obat 4,0 

,:!) Multisim 7 

5nagit7 

,tin MATLAB 6.5 

;Ii layout Eng Ed S oote Calilxate 

:Ii Layout Engineer's Edtioo 

II layout Prus 

!II Uyovt Pkls ~rtf;!.01Jte, C"1ibr~t~ 

li9 onb Manuals: 

► 4f' PSpke 

•• PSpiceAO. 

- fl'.7ipke Model EditOt' 
PSpite Optirnl;;e 

► •taf PSpi!;e Simulation Manager 

► ,~ PSptCe Stimulus Edito,r 

► :~ Release Notes 

► G' UnlnstaU Ot·cad FamUy Release 9.2 Standalone 

,9 w~ ~t& 
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Khi do cua sf> Orcad Capture xuftt hi~n, trong cua sf> nay chc;m File> New> 
Project d@ t~o sa d6 m~ch nguyen ly moi. 

H(>p thoai New Project xuftt hi~n, t~i mvc Name nh~p vao ten sa d6 m~ch 
nguyen ly moi. T~i mvc Create a New Using nhftp chc.m Schematic. Nhftp vao nut 
Browse ho~c nhftp vao mvc Location tren duong dfui chuc t~p tin m&i sau do nhftp 
chu(>t vao nut OK. Ten cua m~ch nguyen ly : DIEU CHINH VA ON DINH TOC 
DO DONG CO va duqc hru vao dia chi D:\BT OR CAD 
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Cua sf> Orcad Capture dung dS ve m~ch nguyen ly xu§.t hi~n, trong cua sf> 
nay ta th§.y thanh cong C\l dung dS ve SO' d6 nguyen ly nim d9c (J g6c phai mam 
hinh lam vi~c. 

2.2 Chqn va d~t cac linh ki~n diode, di~n trrr, bi~n trrr, tl} di~n , SCR, Bl}ng cO' 
len ban ve m,ch di~n nguyen ly di~u khi~n va 6n djnh t6c d:Q dqng cO' 

BS ch9n cac linh ki~n d~t len ban ve chung ta nh§.p ch9n Place > Part tren 
thanh cong C\l, ho~c nh§.p vao biSu Place part tren thanh cong C\l ho~c dung t6 hqp 
phim <Shilt+ P> 

!ii: . • • 

Database P Shift+Z 

Wire Shift+W 

H9p tho~i Place Part xu§.t hi~n 

Part List: 
12HEADER/CONNECTOR 
3627 /AMPLIFIER 
4 HEADER/CONNECTOR 
8 HEADER/CONNECTOR 
AD8072/AMPLIFIER 
AD8072/SO/AMPLI Fl ER 
AD8073/AMPLIFIER 

, AD8073/SO/AMPLIFIER 
AD817/AMPLIFIER 
ol"Hl17 ,c:n lt'.lMPI ll="ll="R 

Chung ta nh§.p chu9t vao Add Library xu§.t hi~n h9p tho~i Browse File, 
nh§.p chu9t vao thu vi~n Connector r6i nh§.n phim Ctrl tren ban phim va ti€p t\lc 
nh§.p chu9t vao ID\lC Discrete r6i nh§.p chu9t ch9n nut Open 
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" ~ ~ "' « 00, ;j ' ~ ~ 

"'BJJ~J~ ~if!, ,, ,,;'c,i ' , ,,o J? ,&'i'6';:,,,i!i,4j\;s<1!i'Jll!'!l~t >¾'"'wf ~"\ '"""' ,\ffer,{!,110,, ,,~, ';; ify!fil , , fo ,wJlll!Bll 
Look in: I a Librar,Y 

e!irec 
i(i:Jl Ieeelibs 

leri Oldlibs 
le!)PSpice 

U!!]Amplifier 

U!!] Arithmetic 

~ATOD 
~ BusbriverTransceiver 

U!!]capsym 

~11iliiM 
U!!] Counter 

~diiM 

File name: foiscrete.olb" "Connector.olb" 

Files of t_ype: I capture Librar;(".olb) 

Open as read-on!.Y 

Khi do h9p tho~i Place Part xu§.t hi~n 

1OCTQ150/TO 
119LNS 
126ANS 
126LNS 
154t>.C 
154t>.C-470072NO 
154t>.C-7A5681 EK 

. 154t>.C-T 
154t>.C-T1038Z 

U!!)DRAM 

U!!] ElectroMechanical 

U!!) FIFO 

U!!] Filter 

U!!)FPGA 

~Gate 

~,...p ... en ...... ..., 

Cancel 

Trong m1,1c Libraries ch<;m thu vi~n DISCRETE t~i m1,1c Part nh~p vap ky 
tµ R ho~c nh§.p chu9t vao thanh truqt keo len xu6ng dS chc;m R. Chon xong nhftp 
chu9t vao nut OK dS ch9n linh ki~n. 
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i' ...... ~b---ft_: '--'--................. -~ .......... ---"'"-'-------~~-·· ·.L ... -... ~-=--.~ ... ~ ... : ... ~i-................. -1 
Add Libt6t!,I.:. I 

•. Remove l.ibrary I 
Part Search"' 

T~i man hinh lam vi~c hie nay t~i d§u con tro chu(>t xu§t hi~n hinh d~g linh 
ki~n di~n tr& R. Nhfip chu(>t vao 3 vi tri khac nhau tren man hinh lam vi~c d€ ch9n 
3 di~n tr& R sau d6 fin phim Esc tren ban phim d€ k@t thuc vi~c lfiy di~n tr& R. 

~ .. Fil.e .. Edit . vrew Pl:ate Ma<!'ro A<!'t 

Cl l~llil!: ~ ·:!•::Si~•·,I Q 

Bu6c ti@p theo chung ta ch9n bi@n tr& b&ng each nhfip chu(>t d€ ma h(>p tho~i 
Place Part, t~i ml,lc Libraries ch9n DISCRETE t~i ml,lc Part ch9n RESISTOR 
VAR sau d6 nhfip OK d€ lfiy linh ki~n. 

~~,,.-.....,,,---~~----~- I OK I 
Paill:.Jist. . 
RTul«orrsff, s HE 
Rl:SISTOR SIP 7 
Rl:SISTOR SIP 7 HE 
RESISTOR SIP 8 
RESISTOR SIP 8 HE 
RESISTOR SIP 9 
RESISTOR SIP 9HE 
RESISTOR TAPPED 

Cane.el j 
A. Addlibrgl!,I;,., I 

·R~etir~~, 

v Help 
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TiSp tl,lc chung ta ch<;>n linh ki?n tl,l di?n C b~ng each nh§,p chu<)t dS ma h<)p 
tho~i Place Part, t~i ml,lc Libraries ch9n DISCRETE t~i ml,lc Part ch9n 
CAPACITOR POL sau d6 nhfip OK dS 1§.y linh ki?n. 

C? 
<\talue> 

TiSp tl,lc chung ta ch<;>n linh ki?n Diode bfug each nhfip chu<)t dS ma h<)p 
tho~i Place Part, t~i ml,lc Libraries ch9n DISCRETE t~i mlJc Part ch9n DIODE 
sau d6 nhfip OK dS lfiy linh ki?n. 
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TiSp t\lc chc;m linh ki?n SCR bfulg each nhfip chu(>t dS ma h(>p tho~i Place 
Part, t~i ml,lc Libraries ch<;m DISCRETE t~i ml,lc Part ch9n EC103M/TO sau do 
nhfip OK dS lfiy linh ki?n. 

0 
EC103M/TQ 
Ec.2026. 
ECS·3951A/S.M 
ECS·8FM/SM 
EFO,P 
EFOA 
e:roe:c 
FFnr:.r 

Cancel 

Add Library'" .. 

R~-.,e Lib!ary I 

Q? 
<Value> 

I 

Bu&c tiSp theo la ch9n hai chan d.m trong thu vi?n CONNECTOR bAng 
each nhfip chu(>t dS ma h(>p tho~i Place Part, t~i ml,lc Libraries ch9n 
CONNECTOR t~i ml,lc Part ch9n CON2 sau do nhfip OK dS lfiy linh ki?n. 

P,artlist 
CONl6.ll. 
CONloA;P 
CON16B 
,comsc 
iCONl7 
CON18 
CON18A 
CON19 

De:$ign~he: 
DISCRETE 

...... ·· .. 
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Sau khi k~t thuc vi~c lfiy linh ki~n thi tren man hinh g6m cac linh ki~n nhu 
sau: 

J2 . 

CON2 

1.. c1 · • T CAPACITOR POL . 
0 °

1

~ 9 • J M1ooe1To 

DIODE 

2.3 Si\p xSp l~i cac linh ki~n tren ban ve m~ch di~n nguyen ly di~u khi~n va 
6n djnh t6c dq dqng cO' 

Nhfip chu9t vao bi8u tm;mg linh ki~n, luc nay linh ki~n df>i mau, sau do gifr 
va di chuy8n linh ki~n d~n vi trf thich hgp, nhfip chu9t d8 d~t linh ki~n. Trong qua 
trinh slip x~p linh ki~n, chung ta dung l~nh Rotate ho~c l~nh Mirror Horizontally 
hay Mirror Vertically d8 xoay va l~t cac linh ki~n lam cho ml;lch di~n nguyen ly 
co tinh thim my va hgp ly. 

J3 

GON2 

2.4 N 6i m~ch di~n 

J2 0. 
.-rJ GON2 

1 01 

' DIODE 
d 

~ 
,{ RFU 
,,.,' 

J 
R4 I RESISTORVAR ; . 

)-.,-o 
" ( 

d R1 

l C1 R 
...-i--

CAPACffOR POL d 

Q.1 
EC1038/IO 

Sau khi slip x~p cac linh ki~n xong chung ta ti~n hanh n6i mousel;lch di~n 
theo dung sa d6 nguyen ly BookmartAng Componentsach chc_m Place > Wire ho~c 
nhfip vao bi8u tuQ'tlg Place wire tren thanh cong cµ. 
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"' Macrq •. Accessories •·· Options 
Part... Shift+P 
Datab;i&e Part. . 6hift+Z 

I Bus Shift+B 

N3i day xong ta duqc so d6 nguyen ly sau: 

J2 

.13 

CON2 

01 

(:IIODE 

l •o 
/ "" } R 

FUb':, 

~ ESI.S70Fl: VAR r, 
I' . Fl:1 

:<.,~/\ . .1"-

+ ~1 R )' R3 
~ )- R 

CAPACITOR. ?oCJ; '\ 

Q1 
EC1033,'TO 

2.5 Gan ten d6i chi~u va gia tri cho linh ki~n 

BS gan ten cho li?b ki~n ta nh§,p dup chu9t vao, linh ki~~ khi d6 h◊_p tho~i ? 

Display Properties xuat hi~n, chung ta nh~p gia tri can thay d6i, ta c6 the thay d6i 
Font, mau sic va vi tri cua ten gia tri sau d6 nhdp chu9t vao nut OK dS chip nh~ 
cac thi@t d~t m&i nay. 

Name:. Value 

Value:jg 

0 

. . ... _ ................ ·.··.:,:····,".::::::·:: ... i .. ' 

: -: ~-,,,J 
:-·. \ .1 

.·'·! 
-~~_;,,,.,...._j, 

100· 
270" 

Help ... J 
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Cu6i cung ta c6 dugc so 46 m~ch di~n nguyen ly cu.a m~ch diSu chinh va bn 
dinh tf>c d9 d(>ng conhu hinh: ·· 

.J.L 

220~ 

2.6 Ttto .kh6i tieu d~ cho trang thiSt kS 

01 
D 

01 
SCR 

£>€ t1;10 khf>i tieu dS cho trang thi6t k6 ta nhfip chm)t vao Place > Title Block 
xufit hi~n h()p tho1;1-i Place Title Block ch9n Symbol va nhfip chu()t vao nut OK. 

Sau d6 chung ta diSn thong tin vao kh6i tieu dS cho trang thiSt kS. 
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11_ 
Ql 
SCR 

MAC!-! DIEU CH!NH VAON DINH TOC DO DONG CO 

aie: Frkla Janua, 06, 2006 heet cf 

2. 7 LU11 trfr SO' d6 m~ch di~n 

BS hru so d6 mouse~ch di~n nguyen ly chung ta nh~p vao biSu tm;mg Save 
Document tren thanh cong C\l dS luu l~i so d6 vira ve. Luc nay chung ta da hoan 
thanh so d6 nguyen ly m~ch di~u chinh va 6n dinh t6c de) d9ng ca. 
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Bai 3: TmET KE Mf.\CH IN TRENMAY TiNII 

1 Chu§n bj ban thi@t k@ Capture.a~ dung v6'i Layout 

DS chufui bi ban thiSt kS m~ch di~n dung cho Layout, tru&c tien chung ta 
phai ve scr d6 m~ch di~n nguyen ly trong chucrng trinh Capture dS gan nhung thm)c 
tinh d~c bi~t dS chuySn sang chucrng trinh Layout. 

1.1 Ve m~ch di~n nguyen ly dung cho ve m~ch in 
DS ve scr d6 m~ch di~n nguyen ly chung ta ma chucrng trinh OrCAD 

Capture, sau d6 nhfip chu9t vao File> New> Project dS ma trang ve scr d6 m~ch 
di~n nguyen ly. DS ve scr d6 m~ch di~n nguyen ly chung ta dung cac cong Cl) dS ve 
nhu da hu&ng dful a bai 3. 

1.2 Ki~m tra m~ch di~n vm djc tinh DRC 
Khi chung ta ve xong ban ve scr d6 m~ch di~n nguyen ly, bu&c tiSp theo la 

chung ta kiSm tra l~i m~ch xem c6 16i hay khong. 

DS kiSm tra m~ch di~n chung ta nhfip chu9t vao Tool> Design Rules Check 
ho~c nhfip chu<)t vao cong c11 Design rules check tren thanh cong Cl). 

Accessories Reports 

Annotate,,, 

Back Annotate.,, 

Update Properties, , , 

Part Manager ► 

Luc nay h9p tho~i Design Rules Check xufit hi~n, luc nay chung ta nhdp 
chu9t vao nhung ml)c cAn dS kiSm tra va nhdp chu9t vao nut OK dS h,ra ch9n 

····Mode·>···•··•· 

.. : T r u~oe~~.~ .. ••· ... ·•·•·•••·•.··•·•· ... • 
· : )/ .:.' .U$eiN~IPiefe11ed) · 

Help 
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NSu m~ch di~n khong c616i thi coi nhu qua trinh kiSm tra m~ch di~n da 
xong, con nSu m~ch di~n bi 16i thi se xufit hi~n thong bao nhu hinh. Luc nay chung 
ta nhfip chu<)t vao nut Yes dS xem thong tin chi ti St vS cac 16i trong m~ch di~n. Qua 
trinh cu tiSp we cho dSn khi khong c6 bao 16i thi coi nhu chung ta da ve xong 
m~ch di~n nguy€n ly. 

One or more errors or warnings were encountered. 

Do you wish to view the messages in the session log? 

Ves ) •. No 

1 .:l:U :UJc,U:l kJc:l ;tU::U1U::.OU J.;l;:UJ.:U: :U::leJ!:U.:l:U, ' .f U.:l:t Jt - tJI !tlJ :t.ll.U:.U H:.t.u,:ue.dJU:.;1:;.t 

.. 
* Design Rules Check .. 
Atl:AA.tAiAJ.AAJ .tlt:l.liA:J:l!AJcAA.l..tA.t.J.tJl:tA..tiJi:li..lAJik.tJtJJ:UtJIJJUt:XJ!.:Ut,~ J .. kll;ll.l.,lltJt::l .. l!tU:.1.A:b:JLA.tJ:.il.t:tJ. 

Checking Pins and Pin Connections 

Checking Schematic: SCHEMATIC1 

1.3 T~o t~p tin Netlist co phin mrr rqng MNL. dung cho Layout 
Sau khi kiSm tra 16i va khic ph\lc, t~o h~ th6ng m~g n6i m~ch dS chuySn 

sang chuong trinh Layout dS thiSt kS m~ch in. 

DS t~o t~p tin Netlist chung ta nhfip chu<)t vao Tool> Create Netlist ho~c 
nhfit chu<)t vao cong cv Create Netlist dS lµc ch9n. 

Accessories Reports 

Annotate ... 

Back Annotate ... 

Update Properties .. , 

Part Manager ► 

Design Rules Check. , , 

Luc nay h<)p tho~i Create Netlist xufit hi~n va chung ta nhfip chu<)t ch9n 
nhfrng phuong phap t~o Netlist va nhfip chu<)t vao nut OK. NSu vfin bi 16i, man 
hinh hi~n thong tin chi ti St vS cac 16i trong m~ch di~n. 
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& Design D:\BT ORCAD\DESIGN8.DSN will be saved prior to netlisting, 

__ o_K_. _ ... I! __ c_a_nc_e_l __, 

Nh§.p chm)t vao nut Cacel luc nay se xu§.t hi~n thong bao 

One or more errors or warnings were encountered. 

Do you wish to view the messages in the session log? 

Nh§.p chu9t vao nut Yes d~ xem thong tin chi tiSt v~ cac 16i trong m~ch di~n 

* Design Rules Check .. 

Checking Pins and Pin Connections 

Checking Schematic: SCHEMATIC1 

Checking Electrical Rules 

Checking for unconnected Nets 
WARNING [DRC0007] Net has no driVing source N00149: SCHEMATIC1, PAGE1 (5.50, 1.71 
WARNING [DRC0006] Net has fewer than two connections N00079: SCHEMATIC1, PAGE1 
WARNING [DRC0006] Net has fewer than two connections N00114: SCHEMATIC1; PAGE1 y 
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Luc nay chung ta quay tr& vs man hinh thiSt kS dS sua 16i. Sau khi kSt thuc 
kiSm tra l~i m~ch va tiSp tl,lc cho dSn khi hoan chinh m~ch. 

2 Cac bmrc ve m~ch in trong moi trmmg Layout 

2.1 T~o t~p tin bang m~ch in moi 
DS t~o m~ch in bing chuong trinh Layout chung ta phai kh&i d9ng chuong trinh 
OrCAD Layout bing each nh§.p chu9t vao Start> Programs> OrCad 9.2 > Layout 
Plus. 

Settings 

Search 

Help and Support 

'{;::} Run .... 

Man hinh Layout xu§.t hi~n 

'--~------------·~Co=.-~nt@·1'985-~~DMismS@~il~ 

Trong man hinh ch9n File > New ho~c nh§.p vao bi Su tm;mg Open new board 
tren thanh cong C\l dS t~o bang m~ch in m&i 
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H9p tho?i Load Template File xufit hi~n, ben trong h9p tho?i la danh sach 
cac t~p tin bang m?ch v&i cac kich thu&c m~u. BS c6 thS tg dinh kich thu&c cho 
m?ch in chCmg ta nhfip chu9t ch9n t~p tin DEFAULT chua trong thu m1,1c Data sau 
d6 nhJp chu9t vao nut Open dS m& t~p tin nay. 

MyReamA 
DOWMiml:$ 

My D,OOLJmeflts 

_, F""1Jh'f;:1~t11 t§flcc~,Pi~ 
1BET _Am ,'!'CH ~CEAAMIC TCH 
2EET_SMT,TCH ~o,m 
2m;T_~ .. TCH fi!PC.TPl 
38£T _Am, fCH ii] 01:FAUL T, Ti::H 

•d'l!l 386UB. TCH ~ DM883VNS,.TFL 
·~AH.WI. [~'DM~l'i/5T.WL 
~Alie.till i'~ DM8l:tl'•tSY. 1l-'L 

~ AWU'Pl ~DM8BSI/N:S.T$l1L 
:~AV.TPL !im)DM865VST~Tf'I.. 
.:ii A.\IC. ffl, :'i] 0~5VSY. TPl. 

J ·~ B. lPL [~ 01>1$&XVNS. '.t'PL 
ii BC, TPL ~ OM8B».-'ST. TPL 
!ijjj] C TPl - i~ DM>3'B>-'VSY-TFL 
\~C~St~.t,;,h !~PM_CP'1Z8.TPL 

!.,c, ' 

T~p tin DEFAULT chua cac thong s6: 

OM_CPl3t\.,.TPl 
DM,.Cf>14't,TPL 
DM_Cf'160.. TPL 
OM_CP:WOl,TFIJ. 

~OM_ILP,1.2Et'TPL 

~DM.J:P136. TPL 
in 0MaJ,Pli4. TPL 
igJ Of'1_!.Pl61J.l. lPl 

i~ l)M J.P200. Tf'l 

~ e:cru>:100. TPL 
!rii1;c3UX:1'&1.TPJ,,. 
[~fC3W';~o. Wl. 
~ EC3Ul'.200, TPL 
~ EC3!J;Qi0. TPL 
~ E;:C~400. TPJ, 

62umil pads 

12umil tracks 

12umil spacing 

Khi nhfip chu9t vao nut Open thi h9p tho?i Load Netlist Source xufit hi~n, 
trong h9p tho?i nay ch9n ten t~p tin .MNL da t?O trong SO' d6 ve ID?Ch nguyen ly. 

Look in: I a BT ORCAO 

LJ0.· 
M,vl'lecent 
Documents CH TICH PHAW,MNL 

~PHUONG 12.MNL 
~PHUONG 13,MNL 
~PHUONG MOLMNL 
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Chc;m nhip chu9t vao nut Open, luc nay h(>p tho~i Save File As xuit hi~n 
yeu d.u chung ta nh~p ten d~ luu bang m~ch in sip duqc t~o ra. 

Save in: j lo BT ORCAD 3 
~ BackupO,max ~FP.MAX 

~ BACKUP! .MAX 
~ BACKUP2.MAX 

~ MACH TICH PHAN.MAX 

~ PHUONG 12.MAX 

~ BACKUP3,MAX ~ PHUONG 13.MAX 

~ BACKUP4,MAX ~ PHUONG MOI LAM.MAX 

~ BACKUPS.MAX ~ PHUONG MOI.MAX 

File name: jliHfl@lfillJ!!III 

Save as type: J Board (".max) 

f.M p,,k. ~ ... lE:..J w. IEE.I 

~ SWEEPl .MAX 
~ SWEEP2.MAX 

~ SWEEP3.MAX 

~ SWEEP4.MAX 

~ SWEEPS.MAX 

Save I 
Cancel I .. 

Nh~p ten xong nhit chu9t vao nut Save d~ luu luc nay thanh phful 
Automatic ECO Utility tv d(>ng c~p nh~t cac chan linh ki~n cua sa db nguyen ly 
vao m~ch in. 

File A [original design file): D:\BT ORCAD\DESIGNB.MAX 
File B [new netlist): D:\BT ORCAD\DESIGNB.MNL 
Report file: D:\BT ORCAD\DESIGNB.LIS 
Error file: D:\BT ORCAD\DESIGNB.ERR 
Reading File B: completed. 
Extracting footprints: completed. 
Mapping components: completed. 
Merging components: ...................................... fl ................................. . 

2.2 T~o chan k~t n6i m~ch in cua linh ki~n trong moi trll'irng Layout 
Khi quy trinh xu ly v&i thanh pbAn AutoECO khong c6 kha nang truy tim 

linh ki~n n&m trong ban thi@t k@ sa db m~ch nguyen ly, khung tho~i Link Footprint 
to Component hi~n len man hinh 
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AutoECO cimnoUind a footpdnt(or component L1 
from p@rt.nl!lme 126ANS~ 

Please choo$e one of 1he options beltJW~ 

Unk exlsting footprint to. component .... 

Create or mOfJifyfootprint lilnary !~• 

Defer rem~iijing edits until Completion ... 

OK j . Cancel I 

j 

Khung tho~i Link Footprint to Component bao Iinh ki~n chua dugc c~p nh~t 
do d6 d@ c~p nh~t chung ta nhAp chu9t vao Link existing footprint component va 
nhAp chu<)t vao nut OK d@ Iva ch9n, luc nay xuAt hi~n khung tho~i Footprint 
for. ..... 

» "' ~ " " « !! 0 " 

~~(:dJ,!ifinj ,~J\1:2"~:I.NS ~ ,;i:v> Cl!( 001$H/'\0"t'Nfa/ !sffic0r' f X<-10:,/"' !-:,.,<$J',~~x,\fy/s)l 0@",:1 iit1 ""'y Js;,; %: 0 ◊ h~i;lfu ~;f\'fy; ~ " 

Chung ta Iva ch9n chan cAm hgp ly cho linh ki~n, khi ch9n xong nhAt chm)t 
vao nut OK. N~u ch9n chan cAm chua thich hgp, vi dl) Iinh ki~n c6 2 chan ma 
chung ta ch9n chan ck c6 1 chan thi se c6 bang bao I6i 

Electrical package 126ANS for comp L1 has 2 pins, 
but footprint I/IA 1 has only 1 pins. 

Please assign a footprint with at least 2 pins. 

OK 

Kich chu<)t vao nut OK d@ Iva ch9n I~i. 
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2.3 Sip x~p lfi cac linh kif n tren bang ve 

Khi cac chan linh ki~n da duqc ch9n xong thi tren man hinh Layout hi~n thi 
cac chan linh ki~n va day n6i 

BS gi§.u di cac day n6i gifra cac chan linh ki~n chung ta nh§.p chu9t vao biSu 
tuqng Reconnect Mode tren thanh cong C\l 

Luc nay tren man hinh Layout chi xuft hi~n cac chan linh ki~n nhu hinh 

Sau do chung ta silp xSp cac chan linh ki~n cho hqp ly bfulg each nh§.p chu9t 
vao biSu tuqng Component Tool tren thanh cong C\l 

®•I]] T ~ 
_ .!Po_n_'=.nt Tooli 

2.4 Djnh khung IDfCb in 
BS dinh khung m~ch in chung ta nh§.p chu9t vao biSu tuqng Obstacle Tool 

tren thanh cong C\l dS ve khung m~ch in. nh§.p chu9t t~i vi tri ck ve r6i di chuySn 
dSn diSm khac cln ve va nh§.p chu9t. Cu thS tiSp tµc cho dSn khi bang m~ch in nhu 
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2.5 Dinh s6 l6'p m~ch in 
D~ ch9n l&p ve m~ch in ta nhAp chu<)t vao bi~u tugng View Spreadsheet tren 

thanh cong c1,1 sau d6 ch9n l~nh Stratery >Route Layer tu menu d6 xu6ng 

Route Sweep 

Route Pass 

MMCL 
Route Spaci~ 

H<)p tho~i Route Layer xuAt hi~n, trong h<)p tho~i nay t~i m1,1c Enable ch9n 
cac l&p khong ve m~ch in, sau d6 nh§.p phai chu<)t va ch9n l~nh Properties tu menu 
d6xu6ng 

Sweep/Layer Name E bl d Co·st Oirectioll Between 
INNER1 50 20 Vert. 30 
INNER2 50: 80 Horz. 30 

1 Prelimina Route 
TOP so· 80 Horz. 0 
BOTTOM 50 20 Vert. 0 
INNER1 .Ji.6' ...... '

1 
••• 20\lert. D 

INNER2 0 
2 Maz,e Route 

TOP Yes: 50: 30 
BOTTOM Yes 51)1 30 
INNER1 Yes 58' 20Vert. 30 
INNER2 Yes 50 80 Horz, .30 

3 Next 1 V 

Khi d6 h<)p tho~i Edit Layer Strategy xufit hi~n, trong h<)p tho~i nay bo ch9n 
m1,1c Routing Enable, sau d6 nhfip OK d~ chAp nh~n thiSt d~t moi. Tren hinh ve nay 
chung ta ch9n ve m<)t l&p m~ch in 
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21 Selections 

P Routing Enabled 

GJ 

GJ =i 

w =i 

OK ~ Help Cancel 

2.6 Ch,y chU'O'ng trinh ve m,ch in ti}:' d<)ng 

Khi chung ta da xac djnh s6 lap cua bang ve m~ch in thi cho ch~y chuong 
trinh ve m~ch in tv d<)ng bfulg each nh§.p chu<)t vao Auto > Unroute > Board 

Window Help 

Refresh 

Place 

Unplace 

Fanout 

Khi da ve xong m~ch in, m<)t h<)p tho~i xufit hi~n thong bao vi~c ve m~ch in 
da hoan tit, nhfip chu<)t vao nut OK d€ tiep tgc. 

\,-V All sweeps completed (or disabled) 

2. 7 Tao 16 bit vit tren mach in . . 
Chung ta c6 th€ them cac 16 bit vit vao bang m~ch in. Sau khi them cac 16 

bit vit vao bang m~ch , xac dinh chung khong thu<)c chan linh ki~n cua bang m~ch. 

D€ thµc hi~n chung ta nhfip chu<)t chc;m Tool> Component> New 
El Option$ Auto ~ Help 

I.ayer ► S:, :Q 
Cluster ► 

Group ► 

Matrix ► 

Pa,;;~ge 

Gate 

Footprint 

Padstack 

1• :5efie<I:: Tool 
► ~led: Fiilerf!'d •.• 
► Selied From Spreadsheet ... 
► Queiae F(.r· Plaeesmerit, ... 

Pface: ••• 

: :wmrn1 
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Luc nay h()p tho"1,i Add Component xu§t hi~n 

Reference Designator if.!i:i 

Part Type · o 

Value o 

Y j14llll. Rotation ]o 

Group# io-- Cluster ID 

Component flags 

r Fixed r L,)rud r Key 
r Non-Electric I-' Rout,, Enabled r Do Not Rename 

Help I Cancel 1 

Nh§.p chu9c vao nut l~nh Footprint, h9p tho"1,i Select Footprint xu§.t hi~n 

JUMPER100 
JUMPER200 

. T0202AB 
'VIA1 
;VIA10 
'VIA11 
VIA12 
VIA13 

'VIA14 
,VIA15 
•VIA16 

m 

Trong mvc Libralies ch9n Layout, cac 16 b&t vit dung trong bang m"1,ch in 
thuong dung 3 lo"1,i: MTHOLEl, MTHOLE2 va MTHOLE3. Kich OK sau d6 t"1,i 
khung tho"1,i Select Footprint ch9n thanh phAn NonuElectric va nh§.p chu9t vao nut 
OK d~ lµc ch9n 

Reference Designator . 124 

Part Type · • !O 

Value . jO 

Footprint. .. 

Group.# 

r.Component flags···· 
I 

1MTHOLE3 

Y p400. 

; r Fixed r Locked 
{p Non-Electric w Route Enabled 

~ Help 

Rotation jo 

r Key 
r Do Not Rename 

Cancel 
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2.8 :Djt ten cho ban m~ch in 
DS d~t ten len bang m~ch in, chung ta nhip vao biSu tm;mg Text Tool tren 

thanh c6ng c1,1 r6i nhip phai chu9t t~i vi tri bit ky tren man hinh sau d6 ch9n l~nh 
New tu menu d6 xu6ng. Luc nay h9p tho~i Text Edit xuft hi~n 

Type of Text 

l.-..:' Free 

,'• Rctercnec ocsi,g.not~n' 
Component v .. 1ue 

>t"""'' Cust:on11 ·Ptope:rtles. 
r· P,e,ek8ge t•l>llflU:t 
,- Foolprin~ .Name 

Texti tocolh>.-o t"'~"1 
Line Width ~, 1-0-_ _,______ "f'e><t Helght 

Rotntlon Char Rot 

Radius jo. ¢htH' A'ff.PCffl !100 

r·· Mi.-rored 

3 

Comp J.\tto.:hmen'I'-- I 
OK i:;t Help ,Cancel I 

Nh~p ten cua bang m~ch in vao m1,1c Text String va thay d6i cac d~c tinh cua 
ten bang m~ch in tren khung tho~i, sau d6 nhip vao nut OK dS h;ra ch9n 

2.9 LU11 trfr chmrng trinh 

Khi da ve xong hoan chinh thi chung ta luu l~i bang m~ch in bing each ch9n 
biSu tu()'tlg Save tren thanh c6ng c1,1. 

dl@IGJ!m ~li0L ~~I 

❖ Bai t~p 

Bai 1: Ve m~ch in cua m~ch di~n nguyen ly nhu hinh ve. 
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Bai 2: Ve m~ch in cua m~ch di~n nguyen ly nhuhinh ve. 

y 

LJaA 
74LS04 

\ I 
\ / 

>J 

10 

Bai 3: Ve m~ch in cua m~ch di~n nguyen ly nhu hinh ve. 

U.A 
SYSCLK ~=-2 --...:......i 

404 2 

RIJN i==;:----------<i-----------"3'-l 
U2C 

'\ s 

1408 

RESET~----------" 
U2D 

U2C 
74LS08 

n ,-.:...; ________ ____,,,,.:=J.INIT2 

"' USA 
)),:RESET 

U10A 

3 Ve m~ch in cu.a m~ch di~u khi~n t6c d{> d{>ng CO' DC 

3.1 Ve m~ch di~n nguyen ly cu.a m~ch di~u khi~n 6n djnh t6c d{> d{>ng cO' DC 
M~ch di~n cua m~ch nguyen ly m~ch di~u khiSn f>n dinh t6c d() d()ng ca DC 

duc;rc ve trong chuang trinh ve m~ch di~n nguyen ly da h9c & bai 3. 

3.2 Ki~m tra mach dien vrri dac tinh DRC . . . 
BS kiSm tra m~ch di~n chung ta nh§.p chu()t vao Tool> Design Rules Check 

hoijc nh§.p chu()t vao cong C\l Design rules check tren thanh cong C\l. 
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Accessories Reports 

Annotate ... 

Back Annotate ... 

Update Properties ... 

Luc nay h(>p thol;li Design Rules Check xuftt hi~n, luc nay chung ta nhftp 
chu(>t vao nhfing m1,1c dn dS kiSm tra va nhftp chu(>t vao nut OK dS lµa ch9n 

r •. Cheekhiefarchleal port eonneelitlr1$ 

r Check llff-page oonnector conneclm Check 

w Repcrt idemca1 part references 

r,, Hepo«t invafid ~insi. r ·· Report a1 ~et n~· · 
r Fl:~lhaatchieal p0rfa ,9nd off.~ c;~ 

Reportfk r View Output . . . .. · ....... · 
jD:\BT OFIOO\OJEU CHJNH VA ON DtNH TOC DO 00t4G 

OK 

3.3 T~o t~p tin Netlist co ph~n mfr rqng MNL. dung cho Layout 
BS tl;lo t~p tin Netlist chung ta nhftp chu(>t vao Tool> Create Netlist ho~c 

nhftt chu(>t vao cong cv Create Netlist dS lµc ch9n. 

Ac:c:~ssories Reports 

Annotate ... 

Back Annotate •.. 

Update Properties ... 

Part Manager ► 

Design Rules Check ... 

Luc nay h(>p thol;li Create Netlist xuftt hi~n va chung ta nhftp chu(>t ch9n m1,1c 
Layout va nhftp chu(>t vao nut OK d@tl;lo Netlist 



•• ,".PCBF~l~irit.·••·•·:·•·····•·~·0•,· .. •, 
ii Con)!:li~ property string: 
i j{PCB Footprint} 

•.· Net6st l'Jle:< ·•• 
• !o:\B~ □R~D~ 
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3.4 T~o tip tin bang m~ch in moi cua tip tin chfra trang sO' d6 m~ch di~n cua 
m~ch di~u khi~n t6c d{> d{>ng cO' DC trong moi tr-crng Layout 

I)@ t~o m~ch in bing chuong trinh Layout chung ta phai kh&i d<)ng chuang 
trinh OrCAD Layout b~g each nhfrp chu<)t vao Start > Programs > OrCad 9 .2 > 
Layout Plus. 

Help. aoo Support 

Run ... 

Man hinh Layout xufrt hi~n 
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Trong man hinh ch9n File> New ho~c nhdp vao biSu tugng Open new board 
tren thanh cong C\l dS t~o bang m~ch in m6i · 

H9p tho~i Load Template File xu§.t hi~n, chung ta nh§.p chu9t'ch9n t~p tin· 
DEFAULT 

~;~:~~' =~~~:;~~:~~~ ~:::~::::~:~ 
WET_SMT.TCli :!El'!O.TPL . ~Ot•I_CP160,TPL 
zee:r_Tffi,TOi ~OC.TPL ~,OM_CP200.TPL 
38ET_ANV.TCH ~CEFAULT.JCH ~!»t_LP128,TPL 
38\5LUUCH !Si OM8B~S. Tf'l l~]:Dl•UPl:lii:,, TPL 
AH,Tf't ~OM8B3\IST.TPL ~DMJ.Pl◄◄.TPL 

~AHC.lf'l ~OM883\ISY.TPI,, ig)OM_lPl«l,TPL 
~A'i/1.TPl ~PM8BS\INS.TPL /gjOM_l..PZOO,TPL 

[gjAV.TPL ~DM8BS\l'ST.TPL ~,EQUX100,TPI. 

~AVC.TI'l ~OM8BS\ISY.TPL ~EC3U:~t60.TPL 

[gj 8, TPL ~ DM8BX\INS. TPL [ig) EC3UX220. TPL 

~OC.TPL ~OM8BXV5T,TPL ~iEC3UX280.TPL 

[gjCTPL ~OM8BXV$Y.TPL ~EC3lJX3'10.TPL 

l~cadst ..... tch ~OM_CP128,TPL ~EC3Lil❖lOO.TPL 

< 

Filename: jDEFAIJlT 

Files of type; j Template ("Jpl;', tch} 

~fC6UX1'00.TPL 
[mEC6UXt00.TPL 

!ilJ EC6UX220. TPL 

~ EC6UX200. TPL 

~ EC6UX3◄0.TPL 
~EC6UX400.TPL 
~ E<:9UXWO, T PL 
~EC9UX160,TPl 
~ EC9UX22'A:t TPL 
~ EC9UX200. TPL 
l~ EC9UX340. TPL 

~ EC9UX◄OO, TPL 

~ HVBR.ID. TCH 
~ISA.TPL 
~JLM>5535,TCH 

chua trong thuml}c Data sau d6 nhdp chu9t vao nut Open dS ma ~P tin nay. 

Khi nhdp chu9t vao nut Open thi h9p tho~i Load Netlist Source xudt hi~n, 
trong h9p tho~i nay ch9n ten t~p tin .MNL da t~o trong so d6 ve m~ch nguyen ly. 

"' ~ ~ = 0 ' 

Y1!~~$j,11Ji5;~,,Sp~[i~t¼11)lli~i;;tw;*1,:1 ;})\1Jis 1 "* r&"1 ct 0 &%~t~t'1 ',,11r>,, 15~ J"Ri1 ,: qf0 ))&> f C { "' II■ 
Look in: I e;'J BT ORD\D 

My Recent 
Documents 

@ 
Desktop 

My Documents 

~ CUOI CUNG.MNL 

Ii DESIGN8.MNL 

ii1iiikiiiii@Miiiliiiiii8iiiiiiiiiiEI 
liFP.MNL 

liMACH TICH PHAN,MNL 

Ii PHUONG 12.MNL 

Ii PHUONG 13.MNL 

Ii PHUONG MOI.MNL 

-~'1 .. J; 
My Network File name: 

Places 
jDIEU CHINH VA ON DINH roe DO DONG cc..:] 

Files of type: jNetlist (".mnl) iJ 
Open~ 

Cancel I 
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Nh§.p chm)t chc_m DIED CHINH VA ON DINH TOC DO DONG CO.MNL 
sau d6 nhfip chm)t vao nut Open, luc nay h()p tho~i Save File As xufit hi~n 

Save in: 16 BT ORCAD 
BackupO.max 

BACKUP 1. MAX 

BACKUP2.MAX 

BACKUP3.MAX 

BACKUP4.MAX 

BACKUPS.MAX 

~DESIGNS.MAX 

~FP.MAX 

~ PHUONG MOI.MAX 

~MACH TICH PHAN.MAX 

~PHUONG 12.MAX 

~ PHUONG 13.MAX 

~ PHUONG MOI LAM.MAX 

~ SWEEP1.MAX 

~ SWEEP2.MAX 

~ SWEEP3.MAX 

~SWEEP4.MAX 

~SWEEPS.MAX 

Save as type: j Board (".max) 

Save~ 

C~ncel J 

Nhfip chu9t vao nut Save dS luu luc nay thanh phful Automatic ECO Utility 
tv d()ng c~p nh~t cac chan linh ki~n cua sa. d6 nguyen ly vao m~ch in. 

File A (original design file): D:\BT ORCAD\DIEU CHINH VA ON DINH TOC DO DON 
File B (new netlist): D:\BT ORCAD\DIEU CHINH VA ON DINH TOC DO DONG CO.M 
Report file: D:\BT ORCAD\DIEU CHINH VA ON DINH TOC DO DONG CO.LIS 
Error file: D:\BT ORCAD\DIEU CHINH VA ON DINH TOC DO DONG CO.ERR 
Reading File B: completed. 
Extracting footprints: completed. 
Mapping components: completed. 
Merging components: ..................... (\ .................................................. . 

3.5 T~o chan k~t n6i m~ch in cu.a linh ki~n trong moi tr-rrng Layout 
H()p tho~i Link Footprint to Component xuit hi~n va thong bao linh ki~n Q 1 

chua duqc c~p nh~t chan linh ki~n 
tJj"N ~"' , ,; 8}~ S: F ■ 

fiinkLEoot rJntito tiom onentl * • • """ m• , •• iz, 
0 ,; r,; i' &B);A-<s * " s "'"'e"iiH¾':' it% li~~½~lii\-':¾Yt,}; mt\Wt~P:~:i\if'.{)' 0~t'"¾i¾1>'{v 

Auto ECO cannot find a footprint for component 01 
from part name ECl 03B/TO. 

Please choose one of the options below: 

I Link existing footprint to component'. ... µ 
Create or modify footprint library ... I 

Defer remaining edits until completion ... 

OK ! Help I Cancel II 



50 

BS c~p nh~t chan linh ki~n chung ta nh§.p chw)t vao Link existing footprint 
component va nh§.p chu◊t vao nut OK dS lµa chc;m, luc nay xu§.t hi~n khung tho~i 
Footprint for EC 103B/TO 

TRAINING 
VRES 
WCON100T 
XT 
ZIGZAG 

i·Footprints----------c 

. T0100 
T0101 
T0101/R125 
T012 
T0123 
T0124 . 
T017/R050 
T018 
T0202AA 
T0202AB 
T0202AC 

T~i ml)c Libralies chc;m TO, T~i ml)c 
Footprint ch9n chan TO126 sau d6 nh§.p 
nhu◊t vao nut OK dS ch9n. 

H◊p tho~i Link Footprint to 
Component xu§.t hi~n va thong bao linh 
ki~n VR chua duqc c~p nh~t chan linh 
ki~n 

!k\2JJp{!i)?rjnf I~ Gorn~nent , p .. ,■ 
AutoECO cannot find a footprint for component VR 

from part name RESISTOR_VAR. 

Please choose one of the options below: 

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

Defer remaining edits until completion ... I 
OK ~ Help I Cancel I 

BS c~p nh~t chan linh ki~n chung ta nh§.p chu◊t vao Link existing footprint 
component va nh§.p chu◊t vao nut OK dS Iva ch9n, luc nay xu§.t hi~n khung tho~i 
Footprint for RESISTOR_ VAR 

"'ii> 

0t'IJl~~J?,{l,Jl'·'''°'~tJl1,t{i1~1 %8l 1tB'0~"'¼t\\lz'y<»z'"®« ;t 'l&0; "i ",, '" ¼ ; v , 0 

TRAINING 
VRES 

,WCON100T 
XT 
ZIGZAG 

Footprints · ·---

f~ 
T0100 
T0101 
T0101/R125 
T012 
T0123 
T0124 
T0126 
T017/R050 
T018 
T0202.6A 

I • 

.TD202AC 
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T~i ml)c Libralies ch9n TO, T~i ml)c Footprint ch9n chan TO202AB sau d6 
nhfip nhm)t vao nut OK dS ch9n 

H(>p tho~i Link Footprint to Component xufit hi~n va thong bao linh ki~n VR 
chua duqc c~p nh~t chan linh ki~n 

AutoECO cannot find a footprint for component Cl 

from part name CAPACITOR_POL. 

Please choose one of the options below: 

Link existing footprint to component ... 

Create or modifyfootprint library ... 

Defer remaining edits until completion ... 

, Help ] Cancel I 
I 

DS c~p nh~t chan linh ki~n chung ta nh§.p chu9t vao Link existing footprint 
component va nhfip chu9t vao nut OK dS h;ra ch9n, luc nay xu§.t hi~n khung tho~i 
Footprint for CAPACITOR_POL 

\ ~ O '* ~ ))'. ~ )',S '( ,;; )l - Oq V ~ 

ii~tR•tnUor '41~~!IQ8ll!UU " ' ,, ,,, '&'' *"' ' ' " 0 'iii ' He ' ' ' " 

H300 
A400 
R'500 

ER:600: 
MPER700 
MPERBOO 
MPER$00 

Cancel 

T~i ml)c Libralies ch9n JUMPER, T~i ml)c Footprint ch9n chan 
JUMPER200 sau d6 nhfip nhu9t vao nut OK dS ch9n 

3.6 Sip x~p l~i cac linh ki~n tren bang ve 
Khi cac chan linh ki~n da duqc ch9n xongthi tren man hinh Layout hi~n thi 

cac chan linh ki~n va day n6i 
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BS giiu di cac day nbi giua cac chan linh ki~n ch(mg ta nhip chu9t vao biSu 
tuqng Reconnect Mode tren thanh cong c1.,1 Luc nay tren man hinh Layout chi xuit 
hi~n cac chan linh ki~n nhuhinh 

BS x6a b&t cac van ban, chung ta nhip vao biSu tuQ'llg Text Tool tren thanh 
cong Cl.,1 sau do ch9n cac van ban cfin xoa r6i nhAn phim Delete tren ban phim dS 
x6a. 
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Sau do chung ta sip xSp cac chan linh ki~n cho hqp ly bing each nhfip chu9t 
vao biSu tugng Component Tool tren thanh cong cµ. Nhfip chu9t vao linh ki~n r6i 
di chuySn va co thS xoay linh ki~n bing each nhfin phim R dS b6 tri cac linh ki~n 
cho hqp ly va co tinh thfun my. Cu6i cimg chung ta b6 tri d-gc linh ki~n nhuhinh 

~[g}]o~n;+~i 
. . !P.·--'-··· . . .; 

3. 7 Dinh khung m~ch in 
.. , BS dinh khung m~ch in chung ta nhfip chu9t vao biSu tugng Obstacle Tool 

tren thanhcong cµ d@vekhung m~ch in.~ phfip chu9t•t~i vj tri cfinve r6i di.chuy@n 
dSn di~ri1khAc cdn ve vii nhfip chu9t Cu th~ tiSp tµc cho dSn k:hfbang m~chi11 
nhuhinh . . . 
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l!}!i;J~,~ 
3.8 Dinh s6 l6'p m~ch in 

D6 ch9n l&p ve m~ch in ta nh§.p chu9t vao bi6u tugng View Spreadsheet tren 
thanh cong C\l sau d6 ch9n l~nh Stratery >Route Layer tu menu d6 xu6ng 

.. rol:Ol.!r:L'!!,l/C 
Route Sweep 

Route Pass 

H9p tho~i Route Layer xu§.t hi~n, trong h9p tho~i nay t~i ml_lc Enable ch9n 
cac l&p khong ve m~ch in, sau d6 nh§.p phai chu9t va ch9n l~nh Properties tu menu 
d6 xu6ng 

Sweep/Layer Name Enabled Cost Direction Between 
Win/Com JManual 

TOP Yes 50 IJOHorz. 30 
BOTTOM 511 20 Vert 30 
INNER1 50 20 Vert 30 
INNER2 ·--· ... _. ..... _. ... r.: ... ,, .. 30 

1 Prelimina Route 
TOP 0 
BOTTOM 0 
INNERl 50 20 Vert 0 
INNER2 50 80 Horz. 0 

2 Maze Route 
TOP 50 IJOHorz. 30 
BOTTOM 50 20 Vert 30 v; 
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Khi do h9p tho~i Edit Layer Strategy xu§t hi~n, trong h9p tho~i nay bo ch9n 
ID\lC Routing Enable, sau do nhftp OK dS chftp nh~n thi@t dijt m&i. Chung ta ch9n 
ve m9t lap m~ch in 

21 · Selections 

Routing Enabled 

w 

. Help 

jJ 

Sau khi nhftp chu9t vao nut OK ta thfty h9p tho~i Route Layer cac lap d-qc 
ch9n chuySn tu Yes sang No · 

SweepJLayer Name Cost Direction Between 
Will/Com Manual 

TOP 50 80 Horz. 30 
BOTTOM 50 20 Vert. 30 
INNERl 50 20 Vert. 30 
INNER2 50 80 Horz. 30 

1 Prelimina Route 
TOP 50 80 Horz. 0 
BOTTOM 50 20Vert. 0 
INNERl 50 20Vert 0 
INNER2 50 8D Horz. 0 

2M'azeRoute 
TOP 50 80Horz. 30 
BOTTOM 50 20 Vert. 30 

3.9 Ch~y chuO'ng trinh ve m~ch in t\f d{,ng 
Khi chung ta da xac djnh sb lap cua bang ve m~ch in thi cho ch~y ch-ong 

trinh ve m~ch in tµ d9ng bfulg each nhftp chu9t vao Auto > Unroute > Board 

Refresh 

Place 

Unplace 

Help 
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Khi da ve xong m<;1-ch in, m9t h9p tho<;1-i xufit hi~n thong bao vi~c ve m<;1-ch in 
da hoan tfit, nhfip chu9t vao nut OK dS tiSp tµc. 

\,V All sweeps completed ( or disabled) 

OK ~ 

Sau khi thµc hi~c cac thao tac tren ta d-qc bang m<;1-ch in nhusau 

3.10 T~o 16 hilt vit tren m~ch in 
Chung ta c6 thS them cac 16 bi1t vit vao bang m<;1-ch in. Sau khi them cac 16 

bitt vit vao bang m<;1-ch , xax dinh chung khong thu9c chan linh ki~n cua bang m<;1-ch. 
DS thµc hi~n chung ta nhfip chu9t Options Auto Window Help 

,, i ' . ·,.,? ·: ::·•.' ,·j,; [~ 

chc;m Tool> Component> New 

Footprint 

Padstack 

Luc nay h9p tho<;1-i Add Component xufit hi~n 

Reh,r-ence Designator I,~ 
Pert Type ii) 

Value l!O 

f' oolp rint . •• 

Location 

X 1-19110. 

Cluste~ 10 !;-
Component flags 

r· Fixed r' Locked r Key 

► select Filtered,., 
► select From Spreadsheet, , . 
► Queue For Placement,,, 

Place, .. 
► 

r Non-f:lccirlc w Route E1>abled Do Not Rem,me 

OK t::J Help 
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Nh~p chu9c vao nut l~nh Footprint, h9p tho~i Select Footprint xu~t hi~n 

~ 

Trong m1,1c Libralies ch9n Layout, trong m1,1c Footprint ch9n MTHOLEl. 
Kich OK sau d6 t~i khung tho~i Select Footprint ch9n thanh ph§n Non-Electric va 
nh~p chu9t vao nut OK d@ Ive ch9n 

Value 

Footprint... 
Location,, , 

X 1-noo. 

Group it 

Component flags 

r' Fixed 
!7 Non.f:lectric 

0 

jMTHOLE1 

Y f,soo. Rotal:ion ID 

r Key 
~ Route Enabled r Do Not Rename 

Help I Cancel I 

Sau khi them cac 16 bilt vit vao 4 g6c cua bang m~ch in ta d-qc nhuhinh ve 
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3.11 Bit ten cho ban m~ch in 
DS d~t ten len bang m~ch in, chung ta nhfip vao biSu tuqng Text Tool tren 

thanh cong cl} r6i nhfip phai chm)t t~i vi tri bfit ky tren man hinh sau d6 ch,;m l~nh 
New tir menu d6 xubng. Luc nay h9p tho~i Text Edit xufit hi~n 

Text 60 

, Type of Text 

Text String IA ON DINH To.c DO DONG co . 

r., Free 
,~· Reference Designator 
, Component Value 

, Custom Properties 
r-· Package Name 
r Footprint Name 

Text location r . ., 
Line Width· po. Text Height ~35. 

Rotation Char Rot 

Radius jo. Char Aspect 1100 

r Mirrored 

. Layer: 
li=t .. Jii, .. l~ 3 

Comp Attachment .. 

~ OK Help I Cancel j 
~~lfs:tb.11;2!·~ 11....------------------

Nh~p ten MACH DIEU CHINH VA ON DINH TOC DO DONG CO vao 
ml}c Text String sau d6 nhfip vao nut OK d@ Iva chc;m va chung ta dm;rc bang m~ch 
in nhuhinh ve. 

Cubi cung chung ta mubn hiSn thi lap m~ch in bing each nhfip phim 
Backspace sau d6 nhfin phim 1 thi lap m~ch in duqc hiSn thi nhuhinh 
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3.12 L1111 trfr chmrng trinh 

Khi da ve xong hoan chinh thi chung ta hru l~i bang m~ch in b~ng each ch<;m 
biSu tuQ'Ilg Save tren thanh cong c1,1. 

)lWil.l:4'ft;'.7.l~Htl•,?;I ;:~t ,,ffi .~ ,li/1Ji,Ji-;>,110. • . ll.,' .e-111~1 
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Bai 4: MO PHONG ~CH BI¥N 

1 T,o ban ve ve cho thanh phin phan tich m,ch Pspice 

1.1 T,o m&i ban ve cho thanh phin phan tich m,ch Pspice 

DS t~o m6i m9t ban ve cho thanh phAn phan tich m~ch mo phong Pspice 
chung ta ch9n Start > Programes . OrCAD 9.2 > Capture CIS 

Help and Support 

Run ... 

L09 Off Adrriinistr ator ••• 

MSN Explorer 

Outloclt Express 

► Remote Ass.lstance 

, CE) W'il11dows Media Player 

► ,<.:'.i Wii"!dOW$ M~:$~r 

► i ~ Wi~ Movie Maker 

;~ MiCl'0$0ft Office: Tools 
1~ Microsoft Excel 

:@I Micros.oft Powel'Point 

i) Microsoft Wcrd 

Adobe Acrob..t •Ml 

•Ii layout Eng Ed 

, D1 layout Engineer's Edll:ioo 

O layout Plus 

M l.</.lyout Plui Smat~Ql.lte CMibtolltt 

'9 Online ~!Jal$ 

► ff PSpk:e 

• PSpiceAO 

g: PSpi,::e Model Editor 

tlJ P'Sp!ce, Optimizer 

► •r;m PSpice Sirmkt11m Menll!ger 

► :[~ · PSpice Stimu!IJ5 Editor 

Release l\lbtes 

► it Unif'l:;;taD Ora1d Family Rele-ase 9.2 Sto!'ldalone 

0 Weblfp'"te 

Luc nay biSu tuQ'Ilg cua chuong trinh OrCAD xuAt hi~n. Chung ta ch9n File 
> New > Project dS ve sa d6 m~ch nguyen ly m6i 

Edit Options Window Help 

H9p tho~i New Project xuAt 
hi~n, T~i ml,lc Name chung ta nh~p 
vao ten SO' d6, t~i ffil,lC Create a 
New Project Using ch9n Analog or 
Mixed AID. Ch9n duong dful chuc 
t~p tin b&ng each nhAp chu9t vao 
nut Browse ho~c nh~p ten duong 
dfin vao ml,lc Location. NhAp chu9t 
vao nut OK d@ tiSp 11,lc. 
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H(>p tho~i Create PSpice Project xuAt hi~n, chung ta nhip chu(>t vao nut 
OK 

Cira sf> OrCAD Capture xuAt hi~n tren man hinh, chung ta nhip chu(>t vao 
bieu tm;mg P AG El 

-=. LI De~Rew.wces 
::: 9 da,)~daM,dsn 

:::: ~ S0£MAHG 

~ 

1.2 B~t linh kien len ban ve cho thanh phin phan tich m~ch Pspice 

D€ ve m~ch di~n nguyen ly cfui d€ mo phong tru6c tien chung ta phai lµa 
chc;m cac linh ki~n tren sa d6 m~ch di~n nguyen ly. Chung ta nhip chu(>t vao bi€u 
ttrqng Place part tren thanh cong c1.1 ho~c nhip chu(>t vao Place > Part 

H(>p tho~i Place Part xu!t 
hi~n, luc nay chung ta ch9n cac 
linh ki~n d€ d~t len ban ve 

lect 
ar 

OLY 

LY 

OLY 

fl\ 
..,... l 

Cancel 

,,_ Add Libraty ..• 

R~ffi()~i.ibra~j 
Pait Seatch... L· 
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1.3 Dijt cac ctAu do len nhfrng vi tri m~ch di~n cAn do cac d~i hr(}'llg vit Iy cua 
m~ch 

Khi da hoan thanh ban ve sa d6 m<;tch di~n nguyen 
ly ch(mg ta phai d~t nhung di~m thi'.r d~ do cac d<;ti luQ'Ilg 
v~t ly cua m<;1ch di~n. D~ d~t cac diSm thi'.r sau khi hoan 
thanh sa d6 m<;tch di~n nguyen ly chung ta nhfip vao day 
n6i c§n d~t diSm thi'.r va nhfip chu<)t vao biSu tuQ'Ilg Place 
net alias tren thanh cong C\l. 

--

H<)p tho<;ti Place Net Alias xufit hi~n, t<;ti m1,1c Alias nh~p vao ten day n6i sau 
d6 nhfip OK 

Use Default j Arial7{default] .. 

I 
Sau khi d~t cac diSm thi'.r xong ch(mg ta nhfip chu<)t vao biSu tuQ'Ilg Save 

Document tren thanh cong Cl,l. 

2 Ch~y mo phong m~ch di~n 

2.1 Ch\m tip tin cAn ch~y mo phong 

DS ch9n t~p tin dn ch<;ty mo phong ta nhfip chu<)t vao Pspice > New 
Simulation Profile dS ti@n hanh mo phong m<;1ch di~n 

H<)p tho<;ti New Simulation xufit hi~n, t<;ti m1,1c Name nh~p vao ten cho m<;1ch 
mo phong sau d6 nhfip chu◊t vao nut Create dS mo phong. 

2.2 Dijt cac tham s6 ch~y mo phong 

D~t cac tham s6 ch<;ty mo phong khi h<)p tho<;ti New Simulation xufit hi~n, 
ch9n nhan Analysis, t<;ti mvc Analysis type ch9n Time Doamain (Transient). T~i 
m1,1c Run to time la thai gian ch<;ty mo phong, luc nay chung ta ch9n thai gian v6i 
dan vi la ms. M1,1c Start saving data after la . Maximum step size la de) r<)ng cua 
tin hi~u, chung ta ch9n v6i dan vi thai gian la ms. Sau d6 nhfip chu<)t vao nut OK 
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. General Analysis ] Include Files l Libraries l Stimulus l ~ptiom I D~ta Collection I Probe 'w'indowl 

Analysis type: 

I Time Domain (T ramient)..:] 

Options: 

Parametric Sweep 
Temperature (Sweep) 
Save Bias Point 

Run to time: j1 □ms seconds (TSTOP) 

Start saving data after: j □.5 seconds 

·· Transient options-----------~--..._.._., 

Maximum step size: ] □-~ seconds 

r Skip.the initial transient bias point calculation (SKIPBP) . . 

Output File Options ... JI 

DK ~ __ c_a_nc_e_l ~ App!Y j __ H_e_lP_....., 

BS ch<J,y mo phong chung ta chc,m Pspice > Run ho~c nh§.p vao biSu tuqng 
Run tren thanh cong c1;t. Luc nay tren man hinh se xu§.t hi~n d<J,ng song. 

· Accessi:irii¥.;. ·•···options·· ·windol 
New Simulation Profile 

File Edit View Place Macro PSpice Accessories Options ' 

jPORTBOTH-L 

I SCHEMATICl-btl £1!! 

2.3 Phu«ng phap hi~n thj nhi~u d6 thi d;mg song tin hi~u 
BS hi~n thj nhiSu d6 thj d<J,ng song, chung ta nh§.p chm)t ch9n Trace > Add 

Trace 

! Irace !:lot TQ.ols !ll!'.indow 
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❖ Bai t@.p 
Bai 1: Ve me;1ch di~n nhu hinh ve. 
D~t cac diu do len cac vi tri nhu hinh va mo phong me;1ch di~n. 

Cho bi@t chuc nang cua me;1ch di~n. 
VDD 
q 
J 

RS1 

l 
~ RC1 ~ RC2 

<"~

1

°' --,c~, ~a , "" 

5p 

Q4 RS2 

1 
_L 

,f,;\,-

1k 

Q2N2222 aQ2N22?2"--l-l -~ ~7 
--=-o 

Bai 2: Ve me;1ch di~n nhu hinh ve. 
D~t cac diu do len cac vi tri nhu hinh va mo phong me;1ch di~n. 

Cho bi@t chuc nang cua me;1ch di~n. 
Cl 

R2 

v-· 

~ m { ~ 
,--,._ ~-, .. ~ LT1,·13-U ,~ ..___,:----'\/l,'1,----+---s,--~~- . 

f..? .. u: ·1an 
1¾ 5~ ol!p.-,-1 __ __,,_ ___ -<:__t·OUT 

+ 

'11 

--=-o 
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Bai 3: Ve m~ch di~n nhu hinh ve. 
Dijt cac dfiu do len cac vi tri nhu hinh va mo phong m~ch di~n. 

Cho bi@t chuc nang cua m~ch di~n. 
C1 C2 

~----, ,_I .--,·1,__ _______ __, ,___....., 
.,nu ~ c- a .>J111 

_•:, Jt 

. R2~,c~: 
,V.. W,,,-____ z-1 

1U: 11k 

~ .C3 
_r.022!'1 

~o 

Bai 4: Ve m~ch di~n nhu hinh ve. 

cs 

1nu 

Dijt cac dfiu do len cac vi tri nhu hinh va mo phong m~ch di~n. 

Cho bi@t chuc nang cua m~ch di~n. 

o Diet cnu;:: nang coa. ~en a~n. 

c;; ... 
m 

D1 
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3 Th\fC hanh ve va ch~y mo phong m~ch xen dll'ong n6i ti~p 

3.1 T~o m6'i ban ve m~ch xen dll'<rng cho thanh phin phan tich m~ch Pspice 

BS t~o m&i m(Jt ban ve m~ch xen duong nf>i ti6p cho thanh ph§n phan tich 
m~ch m6 phong Pspice chung ta ch9n Start> Programes > OrCAD 9.2 > 
Capture CIS Luc nay biSu tm;mg cua chuong trinh OrCAD xu§t hi~n. Chung ta 
ch9n File > New > Project dS ve sa d6 m~ch nguyen ly m&i 

8k s.et11ni;is 

:.ei.t~h 

Log Off Adininistr ator .. , 

"1SIII Explorer 

outlo~ Express 

Remote Assistaoce 

Wiooows Medi<> Player 

► :, j;') WirodO!'/$ Mei:$1!:r,ger 

;,fl Window$ Movie Malr,er 
► . . . . . 
lttil Mk:1Qsoft O!'fi,e Tools 
;!§1 Miaosot.t E:«el 

;!Qj Micto:.oft POiNerPOint 

f!i Miaq!!'Oft Word 

M l.ayo1.Jt Eng Ed 5 

• 0 layout Engineer's Edition 

9 layout Plus 

Ill l.~YQl.it Plu$ Sm.,rU~.o,u C~ibt<lte · 

:'9 Qriii'ie ~n1.1,1ls 

► il!f PSpice 

:~ PSpiceAO 

•~ :Ps,plce Model Editor 

~ J:1$)'.lk:e, Opt:i/111.:er 

► ,la] l'Spice Simulation M~r 

► ·~ PSpice StmiU$ Editor 

► • .~ Release Notes 

► 11' Uhinstall Ore.ad Family Release 9.2 Standalone 

0 Web !Jpd4t¢ 

H(Jp tho~i New Project xu§t hi~n, T~i m-µc Name chung ta nh~p ten MACH 
XEN DUONG NOi TIEP, t~i m-µc Create a New Project Using ch9n Analog or 
Mixed AID. Ch9n duong dfin chuc t~p tin bing each nhip chu9t vao nut Browse 
ho~c nh~p ten duong dful vao m-µc Location. Nhip chu(Jt vao nut OK dS ti6p t-µc. 

Mt• 41',!o,w ~tlJ 

fl · ·.·.· •···· ,.;.;.~ y~ .. ,r .. -:-or 
.,, 

'""'""'""'•·, 

·-• r PC 
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H9p tho~i Create PSpice Project xu§.t hi?n, chung ta nhfip chu9t vao nut OK 

Cua s6 OrCAD Capture xu§.t hi?n tren man hinh, chung ta nh§.p chu9t vao 
bieu tu(Jllg P AG El 

I;§!:!! File Design Edit View Tools PSpice Accessories Reports Options Window Help 

UJ@IIIII .~ ii~,~~, El_gj l,'m'~T;;ufrH 3 L;i\!lf''A.!:<+s\l ~ 
o/ t:il f:'.?,I ;. I 01:, l ,P;h·"d .5~d fii!J fv -~c:j I 111/lwlw+I i 

D File 'i':1., Hierarchy : 

I::! ·· D Design Resources 

· E>~ , \mach xen duong noi tiep,dsn 

. i.~] 0 SCHEMATIC! 

~ ... ~·· ~Hl!r1~ 

Analog or Mixed AID 

3.2 Bjt linh kien len ban ve cho thanh phftn phan tich m~ch Pspice 
DS ve m~ch di?n nguyen ly dn dS mo phong tru&c tien chung ta phai h,ra 

ch9n cac linh ki?n tren sa d6 m~ch di?nnguyen ly. Chung ta nh§.p chu9t vao biSu 
tu(Jllg Place part tren thanh cong C\l ho~c nh§.p chu9t vao Place > Part 

' 
Database Part Shift+Z l 

~ 
~ 
~ 

H9p tho~i Place Part xu§.t hi?n, luc nay chung ta ch9n cac linh ki?n dS d~t 
len ban ve 

( 
· gnace 
'DISCRETE 
SOURCE 

! SOURCSTM 
SPECIAL 

V 

Add Library,_ 

f R~~ov~ Libr;l 
Part Seaich... , . 
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E>S chc;m di~n tr& R t~i ml,lc Libraries chc;m thu vi~n ANALOG, sau d6 t~i 
thu ml,lc Part nh~p ky tg R ho~c dung chm}t keo thanh trugt len xu6ng dS chc;m 
di~n tr& R. Nhfip OK dS chc;m linh ki~n 

FPOLY 
G 
GPOLY 
H 
HPOLY 
K Linear 
L-
OPP.MP 

CONNECTOR 
Design Cache 
DISCRETE 

Gr~"'-·"······ 
r.: No«iMI 

; . . 
•v•~""'''~'M"~o=~,.•. ••••' ,~ ,,,,,,•°'•,=,~•A• 

1 

. o~·······~ 
,_, Cancel L 

A I' Add Library... r 
Remove Library j 

Pait Search.. j 

Help 

R? 
__Jy\/\",--

1 k 

E>S ch9n diode t~i ml,lc Libraries ch9n thu vi~n DIODE, sau d6 t~ thu ffil;LC 

Part nh~p ky tg D1N3491 ho~c dung chm}t keo thanh trugt len xu6ng dS ch9n 
D1N3491. Nhfip OK dS ch9n linh ki~n 

CRROBOO 
CRR1250 
CRR1950 
CRR2900 
CRR4300 
D1N1190 
D1N3063 
D1N3064 

Cancel 

:j Add Library... I 
Fl~ve Ubrary I 
Part Search ... 

D? 
,-[)f-

D1N3491 
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BS chc;m nguf>n xoay chiSu tc;ii mvc Libraries chc;m thu vi~n SOURCE, sau 
d6 tc;ii thu mvc Part nh~p ky tg VSIN ho~c dung chu9t keo thanh trm;rt len xuf>ng 
dS chc;m VSIN. Nhfip OK d@ chc;m linh ki~n 

iVPw'L 
VP\J./1._ENH 
VF'wl F RE FOREVER 
VPWt.:F:RICN_ l!ME:S 
VP\J./L FtLE 
VPw'()lE_FOREVER 
VP'wL RE N TIMES 
VSFFM - -

. T• 
sign Cache 

ODE 
SCRETE 

•·•·.·oK••.•····•·~•··, 
· Cline~! ii · 
Add Ublary... ' .. 

···: R~L1~~1y·1·· 
Part Search... l • 

r.i>.<, ;, ·'I.-:,, 

~•:·•.: -----

DS ch9n nguf>n mass chung ta nhfip vao bi@u tugng Place Ground tren 
thanh cong C\l d€ ch9n ngf>n mass, h()p tho~i Place Ground xudt hi~n. T~i mvc 
Libraries ch9n SOURCE, tc;ii mvc Symbol ch9n O sau d6 nhfip OK d@ ch9n. 

Khi cac linh ki~n da duqc ch9n xong, chung ta bf> tri linh ki~n thich hqp va 
nhfip vao bi€u tugng Place wire tren thanh cong cv d€ nf>i day theo dung sa d6 
nguyen ly. Luc nay ta duqc sa d6 nguyen ly nhu hinh 
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VAMPL=10V 

FREQ=1KHZ 
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01 

D1N3491 

R1 

3.3 Djt cac ctiu do Jen nhfrng vi tri m~ch cti~n cin do cac ct~i lll'Q'ng vit ly ciia 
m~ch 

D€ d~t cac di€m thu sau khi hoan thanh SO' d6 ID<;lCh 
di~n nguyen ly chung ta nhfip vao day n6i a ngubn VI va 
nhfip chm)t vao bi€u tugng Place net alias tren thanh cong 
C\}. 

::;c::,,-

-,_ 

H()p tho<;li Place Net Alias xufit hi~n, t<;li ID\lC Alias nh~p vao ten Vin sau d6 
nhfip OK 

Ti@p theo chung ta nhfip chu()t vao day n6i di~n tr& R va nhfip chu()t vao 
bi€u tugng Place net alias tren thanh cong C\l. H()p thoe;1i Place Net Alias xufit 
hi~n, t<;li m\}c Alias nh~p vao ten Vout sau d6 nhfip OK 

. I c!.1 
Help I 
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Luc nay ta c6 m~ch di~n v6i cac diSm thu nhu hinh ve 

\/OFF= 0\/ 

VPMPL= 10V 

FREQ= 1KHZ 

Sau khi dijt cac diSm thu xong chung ta nhdp chu9t vao biSu tuqng Save 
Document tren thanh cong Cl;t.. 

DS ch9n t~p tin c~n ch~y mo phongta nhdp chu(>t 
vao Pspice > New Simulation Profile dS tiSn hanh mo 
phong m~ch di~n 

1111 Accessories Op~~ns Windo\h 

■IMMffildlMW 
Edit Simulation Profil~V>{; 

H9p tho~i New Simulation xudt hi~n, t~i m1;t.c Name nh~p vao ten cho m~ch 
mo phong sau d6 nhdp chu(>t vao nut Create dS mo phong . 

.•.. lnheritfro.in: 

· ]none 
~--·· , .... _. .. -, ' . . .. 

,· aodrsch~atic: SCHEMATIC1 · 

3.4 Bjt cac tham s6 ch1i',y mo phong 

Dijt cac tham sf> ch~y mo phong khi h(>p tho~i New Simulation xudt hi~n, 
ch9n nhart Analysis, t~i m1;t.c Analysis type ch9n Time Doamain (Transient). T~i 
m1;t.c Run to time ch9n lOms. M1;t.c Start saving data after ch<;>n 0.5ms. M1;t.c 
Maximum step size ch9n 0.5ms. Sau d6 nhdp chu9t vao nut OK 

General Analysis i Include Files J Libraries I Stimulus l Options] Data Collection j Probe Window J 

Analysis type: 

~ Time Domain (Transient) iJ Run to time: ~ seconds (TSTOP) 

Options: Start saving pata after: ~ seconds 

···Transient options---------~ 

Maximum st.~p size: J0.5m~ seconds 

·r Skip the initial transient bias point calculation (SKIPBP) 

oad Bias Point Output File Options.:: ! 

· OK ciJ Cancel · 1 Apply j Help 

DS ch~y mo phong chung ta ch9n Pspice > Run hoijc nhdp vao biSu tuQ'Ilg 
Run tren thanh cong Cl;t.. 



• Accessories Options Windov 

New Simulation Profile 

Edit Simulation Profile i 
il!OI 
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tJ! File Edit \liew Place Macro PSpice Accessories Options ' 

•·CJ l@l III I ~ :1, 1:,~~1.jl1/2:,I ~ jPORTBOTH-L 
.-.-~,~ ""~~, rnnesm.-v--.--•-•• o ,- '"'"""~•"'"-"°""' """~----=-= 

]scHEMATICl-btl 3 tJ t'.:I Ep; ~ 

Luc nay tren man hinh se xudt hi~n 

3.5 Hi~n thj nhi~u d6 thi d~ng song tin hi~u 

I)@ hi~n thi nhiSu d6 thi d~ng song, chung ; I.race e_lot Tg_ols Window 

ta nh§.p chm)t ch9n Trace > Add Trace 

Luc nay h9p tho~i Add Trace xudt hi~n, chung ta co th@ ch9n d@ xem d6 thi 
d~ng song cua dong di~n va di~n ap tren cac phin tu cua m~ch. 

l[\/1) 
Time 
V(O) 
V(D1:1) 
V(D1:2] 
V(R1:1) 
V(R1:2) 
V(\11:+) 
V(V1:•) 
V(VIN) 
V(VOUTJ 
V1[D1) 
V1(R1) 
V1[v'1) 
V2[D1) 
V2(R1) 
V2[V1] 
W(D1) 
W(R1J 
W[Vl) 

Full List 

Trace Expression: l1IR11 

r-

w Volt<lgeS 

r;, C\Jllle<\IS 

~ f'(lr,,ffl 

r, 

r 

0 
AN[} 
G(J 
G><Ll 

COS() 
DO 
DB(} 
ENVMA'Kl.l 
ENVMtN(.J 
EXPO 
GO 
!MG[} 
LOG(l 
LOGlO(} 
M() 
MPX(J 
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Vi dv chung ta chon quan sat d~g di~n ap cua Vin thi nh§,p chm)t ch9n Vin 
va nh§,n nut OK dS lga ch9n. 

:l_-..-..-.:::,===~------~------- ~--- ----··--··········· 
Vi dv chung ta chon quan sat d~g di~n ap cua V out thi nh§,p chu9t ch9n 

Vout va nh§,n nut OK d@ lga ch9n. 

Chung ta cung c6 th@ quan sat di~n ao vao va di~n ap r~. tren cung m<)t d6 thi 
dS dS dang quan sat, luc nay chung ta nh§,p chu9t vao Trace > At.tu rrace va ch9n 
nhi@u thanh phfui hiSn thi va nh§,n nut OK 

·~ .yjew, ~.n gace ~ TQJ!s ~rid:m ~ 115 

&11 1!iffl ~ ]!&::e Efoc Tg:i!s ~ ·~ !!§ 
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TAI LI~U THAM KHAo 

Tham khao cac tai li~u vS Ky thu~t sf> bfulg tiSng Vi~t cua NXB trong nu&c. 

Co thS tham khao cac sach nhu sau: 

Hoang Van D~ng Orcad 9 .2 - Phan mem thiSt ke m~ch in, 
NXB Tre, 2000 

D~ng Minh Hoang Orcad Capture - Ve m~ch di~n va di~n 
tir, NXB Th6ng ke, 2001 

Ph~m Quang Huy Huong d§n sir d\lllg Orcad 9.0 
Ve va thiSt kS m~ch in v&i EAGLE 
Hu&ng d§n sir d\lllg Workbench 
Ve va mo ph6ng v&i Orcad 9.0 
Ve va thiet ke m~ch in v&i Orcad 9.0 


