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GIOI Tm:¢u VE MO BUN 

Vj tri, tinh chit cua mo dun 

* Vi tri cua mo dun: Mo dun duqc b6 tri d~y sau khi h9c xong cac mon h9c ca ban 
chuyen mon nhu linh ki?n di?n tu, do lucmg di?n tu, m~ch di?n tu va h9c tru6c khi 
h9c cac mo dun chuyen sau nhu PLC ... 

* Tinh ch§.t cua mo dun: La mo dun bit bu(k 

Ml}C tieu cua mo dun 

Sau khi h9c xong mo dun nay ngucri h9c c6 nang lµc: 

* Han va thao duqc cac m6i han trong m~ch di?n, di?n tu an toan. 

* Ch6 t~o duqc cac m~ch in dan gian dung thi6t k6 va d~t ch§.t luqng t6t. 

* -Ren luy?n thai d◊ nghiem rue, cin th~, chinh xac trong h9c t~p va thµc 
hi?n cong vi?c 

N (>i dung chinh cua mo dun 

1. Kythu~t han 
2. Ch~ t~o m~ch in 
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Bai 1: KY THU4T HAN 

1. Gi6'i thi~u b{> dl}ng Cl} cftm tay 

1.1. T6ng quan 

- DS han linh ki~n len board m~ch in nguai ta co thS dung nhi€u each nhu han 
trµc tiSp b&ng mo han ho~c dung phuong phap nhung chi trong cac xi nghi~p 
lip rap board m~ch v&i s6 luqng l&n. 

- D6i v&i nguai thg sira chua di~n tu ky nang thao, rap linh ki~n la dt quan 
trc;mg. Trong qua trinh thao rap linh ki~n phai bao dam sao cho khong lam hu 
linh ki~n va m~ch di~n. DS dap ung cac yeu du ky thu~t khi han rap ta cfin 
phai hiSu cac thong s6 ky thu~t cac d1,mg Cl,l dung dS han va cac v~t li~u nhu 
thiSc, chi, nhµa thong v .. v .. 

1.2. Dl}ng Cl} 

1.2.1. Mo ban 
J.. a. Cau t~o 

Can mo han each di~ va nhi~t 

Day di~ tra t~o nhi~t 
(ben trong) 

L6p kim lo;,i ~ ~ ~ 
ch8n2: an men 

~ " 
Hinh l: C~u ~o mo han 

- Bfiu mo him b&ng kim lo~i dung dS truy€n nhi~t nen dS bi oxy hoa trong khong 
khi rit mau mon. Vi v~y, khi san xuit nguai ta thuoog trang 1 l&p mong kim lo~i 
d~c bi~t xung quanh adu mo hem nhu Niken ho~c Crom dS ch6ng an mon, khi sir 
d1,1ng ta tranh lam troc l&p kim lo~i nay. 

- Dfiy ilif n tr6' t(lo nhift la cac day di~n tr& khi cho dong di~n di qua se t~o ra nhi~t 
d9 d6t nong dfiu mo han, thong thuoog nhi~t d9 nay khoang 200°C - 300°C. 

- Can mo him thuoog dugc lam b&ng nhµa ho~c g6 co tac d1,1ng each nhi~t va each 
di~n. 

- Dfiy dfin ilifn dung dS dfin di~n tu 6 c~ di~n dSn day tli¢n tra tqo nhi¢t. 

- Chu y: sau khi sir d1,1ng xong dS mo han ngu<)i dfin, nSu mu6n mau ngu9i ta co thS 
dSn nai thoang ho~c qu~t may khong dugc nhung nu&c se lam ch~m cac day di~n 
tr& ben trong a Ifill sir d1,1ng sau. 
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b. Cac thong s6 ky thuit cua mo ban: 

- Difn thi lam vifc Thong thucmg cac mo han co di~n thS lam vi~c la 220V AC, tuy 
nhien cfing co cac mo han SU d1,mg di~n 1 l0VAc hoijc 12 VDc do do khi mua mo 
han phai ch9n lo~i co di~n thS phu hqp v&i ngubn di~n t~i nai lam vi~c. 

- Cong sulit mo him: Cong sufit thong thucmg la 40W phu hqp cho vi~c han linh 
ki~n di~n tu. Ngoai ra con co mo han co cong sufit 60W thucmg dung dS han cac 
day d~n l&n ho~c han vao vo thiSt bi co d{> tan nhi~t l&n. 

1.2.2. Nh\fa thong 

- Dugc lfiy tu cay thong co tac d1=1ng khu oxit chi lam cho tiSp xuc gifra m~ch d6ng 
va chan linh ki~n t6t han, nhva thong co hai d~ng: 

+ D~ng tho: con nguyen chua dugc pha chS dugc lfiy trµc tiSp tu nhva cay 
thong. 

+ D~ng long: da dugc l9c bo cac t~p chfit sau do pha tr{>n v&i chfit lam hoa 
tan . 

. Hinh 2: NhV<l thong 

1.2.3. Chi ban 

Hinh 3: Day chi Hinh 4: Chi cuQn 

- Dugc chS t~o thanh sgi qufin vao 1 loi ben trong co chua nhva thong co tac d1=1ng 
khu oxit chi dS khi han d{> tiSp XUC gifra m~ch d6ng va chan linh ki~n t6t han. 

- Nhi~t d{> nong chay cua chi khoang 113°C -300°C. 

- I-finh d~g cac CUQn chi han. 

1.2.4. Hut chi 

- Dung dS hut chi ra khoi board m~ch ho~c chan linh ki~n. 

1.2.5. B~ gac mo ban 

- Dung dS gac mo han dS bao dam an toan khi su d1=1ng, tranh gay chay hoijc gay 
phong. 

1.2.6. May kho 

- Dugc dung dS han ho~c xa linh ki~n dan (SMD) ra khoi m~ch. 
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Hinh 5: D6 gac mo rum Hinh 6: Hut chi 

2. Phuong phap ban va thao ban 

2.1. Ky thu~t ban n&i , gbep 

Hinh 7: :May kho 

Phuong phap nay duqc dung khi mu6n t~o cac day dful hinh da giac ho~c c6 
thS n6i dai hai day dfin ngin. Tuy nhien, m6i him nay kh6 thµc hi~n va c6 d() ben 
CO' kem han kiSu khac 

2.2. Ky tbu~t ban xuyen 16 
2.2.1. Cac bmrc cbu!n bi 

Bll'O'c l : Ciful mo han Buirc 2 : :\!"hung tliu mo 
vao ngu6n di~n cho ban vao nh1Ja thong 
d~ khi nong au lam 
chay nhva thong 

2.2 .. 2. Cac brrcrc rap linb ki~n 

Buac 3: :Eh:ra chi vao o.iu mo han 
xoay d~u d:ii.u mo ban sao cho chi 
ham toan bg ,d:ful mo han. 

- Brrcrc 1: cim linh ki~n len board m~ch, be gh~p hai chan linh ki~n theo chi Su 
ngang ho~c chieu dung tuy theo m~ch in thi@t k@. Luu y c6 gfug be vuong g6c cac 
chan linh ki~n. 

- Brrcrc 2: cim linh ki~n vao board m~ch. 

- Luu y: d6i v&i cac linh ki~n c6 cong sufit l&n nen cim linh ki~n cao hon be m~t 
m~ch in khoang 1 cm dS thoat nhi~t t6t, khong lam n6ng m~ch in nhu hinh sau: 
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THuONG KTCN HUNG VuCiNG KHOA BIE;N TU 

Hinh 1 Hinh 2 

- Hinh 3 Hinh 4 

u1111n .. 
Hinh sl-

<1111 I 
Hinh 6 

Sap xep l<Bt neHcac dlly da.n 6 hai da:u phaic.\in ban;:i nhlf h1nh i, hlnh 3. 
KhOng duc;,c nhlf hinh 2, hlnh 4, hlnh 5 va hinh 6. 

C1815 

H'inh 7 
Cac transistor, Led va tu dLlc;i'.C d~ nhu hinh 7 

Hinh 8 
Cac dlly re p ha i duQ'c d~ den chci d Ctng ci'.la ch~n linh ki~n nhu h1nh 8 

- ~ - - -
Tll:U CH.UAN HAN CHAN LINH Klf:N 

- Bmrc 3: cit chan linh ki~n: ta c6 thS dung cac lo~i k@m cit dS cit chan linh ki~n, 
chu y cit chan linh ki~n phai cao hon m~ch in khoang 1mm d6n 2mm. 

- Bmrc 4: Han chi vao chan linh ki~n: d~t mo han nghieng 1 g6c khoang 45° so v&i 
m~t phimg ngang cua m~ch in (xem hinh bu&c 4) sau d6 dua chi vao dftu mo han 
cho chi chay dSu, dam bao sao cho chi phai bao dSu chan linh ki~n. 

- Bu6'c 5: V~ sinh board m~ch: dung xang thom xit len bo~d m~ch va dung chbi 
ho~c c9 rua s~ch nhga thong barn quanh chan linh ki~n sau khi han (xem hinh 
bu&c 5). 



6 

Xangtham 

Hinhhooc.4 Hinhbooc 5 

- BU'6'c 6: Ch5ng oxy hoa bing each dung dAu bong ho~c nhva thong long xit phu 
len m~ch in dS bao v~ m~ch d6ng va chi han khong bi oxy hoa (xem hinh bu&c 6). 

- B11'6'c 7: Dung den gia nhi~t siy kho l&p dAu bong ho~c nh\fa thong long (hinh 7). 

Diu bong (nhl}'a. thong long) 

Hinh booc 6 Hinhbooc 7 

2.2.3. Cac hU'O'C thaoUnh ki~n 

- Nhin cAn diy dS piton duqc gai_ vao ch6t gai. 

- Trang nhva thong long len chan linh ki~n nSu la IC, nSu la linh ki~n rai ta chi cAn 
nhung dAu mo han vao nhva thong. 

- D~t mo han va cay hut chi nhu hinh du&i day, cha cho chi chay hSt, d~t cay hut 
chi sat xu6ng m~ch va bim ch6t gai co thS lam nhi~u lAn nhu tren cho dSn khi 
s~ch chi barn vao chan linh ki~n va m~ch d6ng. 
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2.3. Ky thuit ban cong ngh~ cao 

SMT la cong ngh~ lip rap linh ki~n di~n tu b~ng each dan trµc tiSp linh ld~n 
len bS m~t BM ma khong dn khoan 16. 

Linh ki~n dung cho cong ngh~ SMT g9i la linh ki~n dan - SMD (Surface 
Mount Device). Bftt cu linh ki~n xuyen 16 nao cung c6 linh ki~n dan tuang 1mg. 
SMD nho va nhy, c6 dinh len BM b~ng m(>t ch:lm kem han nit nho, cho phep tang 
m~t d9 va d9 phuc t<;lp cua cac vi m~ch tren BM nhiSu lAn. 

1'/1 iJ.i,Jn SJ!T 
{K./Jdit~ (lltili} 

Khi thS h~ linh ki~n di~n tu to cu bi thay thS bai nhung con chip chi nho 
bing 1/10 h~t g~o thi cong ngh~ SMT cung "soan ngoi" cong ngh~ xuyen 16 nha 
tinh nang rm vi~t cua n6: . 

• Uu diSm diu tien, dS thfty nh:it cua SMT la khong c~n khoan 16 BM. 

• Qua trinh tµ d9ng h6a cao, c6 thS tµ hi~u chinh nhung 16i nho g~p phai. 

• C6 thS gin linh ki~n len ca hai m~t BM. 

• BSn han so v&i xuyen 16, d~c bi~t trong diSu ki~n bi rung, lie, va d~p v&i 
cuang d◊ khong qua cao. 

• Gia linh ld~n dan re han linh ki~n xuyen 16. 
• Nang suftt cao va nit linh d(>ng khi thay dbi model BM. 

• Uu diSm l&n nh:it cua SMT v§n la chS t<;tO duqc BM nho g9n v&i cftu true 
vi m<;tch phuc t~p. Tuy nhien, day cfing la nhuqc diSm bai BM qua nho nen kh6 
thao tac han. 

Nha diSu khiSn, xu ly bing may tinh hi~n d<;ti, cac may SMT ngay nay dam 
bao qua trinh tµ d<)ng h6a cao, sai sot CIJC nho, giam chi phi lao d(mg va tang nang 
suit dang kS. Kich thu&c va tr9ng luqng BM nho hon tu 2 dSn 5 lftn so v&i lo~i 
xuyen 16, va giam tu ¼ dSn hon m9t nua chi phi v~t li?u. M~t khac, nSu so sanh 
nang suftt cua m(>t may xuyen 16 tµ d9ng la 12.000 linh ki~n/gia va m9t may SMT 
gia cong tren 42.000 linh ki~n/gia v6·i sv chinh xac gftn nhu tuy~t d6i, c6 thS hinh 
dung SMT nhu m9t cong ngh? "hai ra tiJn ". 

M(>t s6 it truang hqp v~n cin dSn phuang phap xuyen 16, chu ySu dung cho 
linh ki~n kich thu&c l&n, thuang xuyen chiu ap lµc ca h9c, c6 di~n ap cao, dn thao 
lip lien tyc ... Tuy thiSt kS BM, nguai ta c6 thS ch9n Iva gifra xuyen 16 va SMT, 
ho~c kSt hqp ca hai phuang phap. 
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Nhin chung, qua trinh dan linh ki~n len BM b&ng cong ngh~ SMT g6m 4 
bu6·c CO' ban: 

1. Quet kem him (Solder Paste) !en bJ mgt BM a vf tri cdn gtin linh kifn. Kem him 
quet qua 16 cua m9t m~t n~ kim lo~i (metal mask ho~c stencil) duqc d~t tren BM 
dS tranh dinh vao nai khong mong mu&n (16 tren m~t n~ kim lo~i duqc dl)c thung 6 
ngay vi tri cfin dan cua BM). Kem han c6 d~ng b(>t nhao, tinh barn dinh cao, thanh 
phfin thay d6i tuy cong ngh~ va df>i tuqng han. Sau d6, BM chuySn sang may gin 
linh ki~n. 

2. G&n linh ki¢n. May gi\n linh ki~n tµ d9ng ga linh ki~n tu bang chuySn ho~c khay 
va d~t vao vi tri tuong ung da duqc quet kem han. Sau khi s&y kho nhanh kem han 
bing nhi?t ho~c tia UV, BM duqc l~t m~t va qua trinh gin l~p l~i. Khi hoan t&t ca 
hai m~t, BM chuySn sang lo s&y. Cong ngh~ SMT m6i con cho phep gi\n linh ki~n 
ct\ng h'.ic ca hai m~t 

3. Gia nhi¢t. T~i lo s&y, BM di qua cac khu vµc v6i nhi?t d◊ tang dfin d~ linh ki~n 
c6 thS thich 1mg. d nhi~t d◊ du 16n, kem han n6ng chay, dan ch~t linh ki~n len 
BM. BM sau d6 duqc rua b~ng m(>t s6 h6a ch.it, dung moi va nu6'c dS lam s~ch v~t 
Ii~u han r6i dung khi nen lam kho nhanh. 

4. Kidm tra va Sl/Xl l6i san phdm. 

Kh6 khan khi (rng dl)ng vao san xu&t la SMT doi hoi sµ chinh xac tuy~t d6i va 
trinh d◊ quan ly cao trong qua trinh gia cong. Dfiu tu ban diu cho may m6c thiSt bi 
ci"ing tuang d6i 16n va m&t nhiSu thm gian, b&i kich thu&c linh ki~n qua nh6, nSu 
qua trinh tv d<)ng h6a khong d~t chu~n se gay sai sot 16n va t&n chi phi. 

Mijt tren bo m;_lch 

Mjt duoi bo m~ch 

So illllh BA>f lt'tm theo plnii1tigpJuip .'HIJ'Ctf iv (tmi) WI diin bi m9t (phdi): 
linh ki?n dung cho SMT nlu1, grm 11J g,fo dtt~ic nl1icu hon. 
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Bai 2: THIET KE v A CHE T~o ~CH IN 

1. Thi~t k~ m~ch in 

1.1. Cai dijt phftn m~m ve m~ch di~n tfr Orcad 92 

1.1.1 Cac yeu cftu t6i thi~u cu.a h~ th6ng may tinh 

❖ Yeu cfiu vi b{) nhu, chung lo9i may vi tfnh 

I>S cai d~t phAn mSm ve m~ch di~n tu OrCAD 9 .2 thi yeu cAu vs chung lo~i 
may tinh la phAn mSm duqc cai d~t tren m9t may tinh IBM, Pentium ho~c m9t may 
tinh ca nhan tuong thich. Yeu cfiu c6 m9t 6 ma chuachuong trlnh cai d~t (6 cung 
ho~c 6 CDuROM). Yeu cAu vS b9 nh& la b9 nh& phai c6 dung luqng 128Mbyte. 

❖ Yeu cfiu vi hj iliiu himh va khong gian tr6ng cua a ilia 

H~ diSu hanh su dvng Win9x, Win me ho~c Win NT. Khong gian tr6ng cua 
ma du cho trinh ung dvng ma chung ta cfin cai d~t. 

❖ Yeu cfiu vi chufincard man hinh 

Tru&c khi cai d~t phAn mSm, phai cAn biSt lo~i Card man hinh ma chung ta 
dang dung, OrCAD 9.2 tuong thich hon cav&i chufui VGA. 

1.1.2 Cac bmrc cai djt phftn mSm ve m~ch di~n tfr Orcad 

❖ Ch9y t~p tin setup 

Mu6n cai d~t bfit ky m9t phAn mSm tren may tinh thi bu&c dAu tien chung ta 
phai ch~y t~p tin setup dS bit dAu cai d~t. C6 nhiSu phuong phap cai d~t phAn mSm 
OrCAD 9 .2, c6 thS la chung ta cai d~t phfin mSm tu 6 ma CDuROM ho~c la cai 
phAn mSm tu 6 ma cung. I>6i v&i phuong phap nao di nua thi cung phai bit bu9c 
ch~y t~p tin Setup. I>S thvc hi~n ch~y t~p tin setup chung ta nhfip chu9t vao Start > 
Run ho~c chung ta ma chuong trinh OrCAD 9 .2 t~i noi chua chuong trinh cai d~t 
va nhfip dup chu9t vao biSu tuqng Setup luc nay t~p tin setup da duqc ch~y 

Open: ! D:\setup\Cfcad9,2\5etup,exe v, 
5 

❖ Nh~p ma siin phfim va ma tac giii 

Khi ch~y t~p tin setup thi chuong trinh yeu cAu nh~p ma san phAm va ma 
tac gia. NSu chung ta khong nh~p vao thi phfin mSm se khong duqc cai d~t. Ma san 
phftm cua phfin mSm OrCAD 9 .2 duqc nh~p vao mvc ma san phftm nhu hinh: 
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Ma tac gia cua phfin mSm OrCAD 9 .2 duqc nh~p vao m-i;tc ma tac gia nhu hinh: 

Em,, !he.AIAl<l<i.r<>too Code, an *-'e edill oox t,,,l;m t,,,.... ,;ode i:,e< lioel 
If t,«1-dO Ml ~Alihooz""""' Code," ,i,,ca4het '1-d>Au!h<>!i.r~ ccc1o,i•· 
!:<.ti,,-, w fl"' '""" A,,u,.,.;,..,_ C~i· . · . . 
~i»11~~~l ,, ·• ,,.,---~~, ,,_ .,,,. '. - -

'',, ' .. ' ''"'' 

''.,'?<w}·:t,,-,;if,, ,,,''(;'., (_:,.~,:~:·:,1•··'·;''.,:'/,. .. ,:::.:;){.,,,~·~:~,·.'. ,,~,'.' ~ ,' 

❖ Ch{ly setup sao chip ctic t{ip tin cfin cai ilii,t 

Khi chung ta nh~p ma san phim va ma tac gia thi chuong trinh tµ ch;;ty setup 
d~ sao chep cac t~p tin cfin cai d~t. 
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❖ Ch(ly setup sao chip cac t~p tin Acrobat, Readme 

Ph§.n mSm OrCAD 9.2 c6 cac File hu&ng d~n & d~g .pgf mu6n d9c duqc 
cac file d6 thi phai c6 chuong trinh Acrobat do d6 chung ta phai cai chuong trinh 
Acrobat tren may tinh. 

1.1.3. Thvc hanh cai dJt phin m~m ve m~ch di~n tfr Orcad 9.2 tren may tinh 
❖ Ch(ly t~p tin setup 

D@ th1;rc hi~n ch~y t~p tin setup 
chung ta nhfi.p chm)t vao Start > Run 
va ch9n die chi luu chuong trinh 
OrCAD 9 .2 tren 6 dia cung, luc nay 
t~p tin setup da duqc ch~y: 

Type the name of a program,fokler, dOOJment, or 
Iritemet resource, and !Allhdows will open it for yoo, 

Open: ! D:\,setup\orcad9.2\;5etup,,exe 

OK . ~I I Canrel ] I Browse.., ( 

Man hinh thong bao Setup xufi.t hi~n d@ chuin bi cho vi~c cai d~t, chuong 
trinh se ti;r d<)ng ch~y cho dSn 100% nhu hinh: 

-
r'".""""'"J . .:.iw.,,:,1'J, 
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Nhip chu(>t vao nut Next d~ qua trang k€ ti€p. 

Man hinh hi~n 
thong bao cai d~t tu 
may hay cai tu m~ng, 
nhfi.p chu<)t vao 
Standalone Licensing 
sau d6 nhfi.p chu(>t vao 
nut Next d~ ti€p tl,lc cai 
d~t 

,1 1; '/dl()(J®',n,,.;i;~~,hlt }'\:ir~ ~ .l'lf.W~ ~~I~ 
~««"NX"~lf'a1<1~1-Q·Pi'~-l'IM 

Ck.ck C~dt,>q..tSer~ .:ind •~do~.~Pl'Ggd/'.lt ,.,o.a 
~~ ·C.~ll'l>l:!)(t~o~Wt%1~S~1JP~Og1:an. 

WAR!'~ING.. lhot~{¥)')i:1:ot~~!;,y,c~b1oood 
~~~-hru!>t<> 

IJJ'l<'r",J:1.hoi:~d~DP!i!du,;:.\iro«&mW!OnMl:hi~~.Mn «N~ 
ix,rt00ol,r,tn4'J11m~irn,,;.e"ek;ci;m~aHf\ll'\.Sl~W::1.~ 
~~p.<'GX«f,/«J~~l'j,,e-~"lmm),e~~r,t ;,o:,ubJe.~ b<.¥ 

Chuong trinh hi~n 
ra bang License 
Agreement thong 
bao vS dang ky 
ban quySn, nh§,n 
Yes d~ ti€p n.ic 
qua trinh cai d~t. 



Luc nay 
man hinh hi~n 
thong bao nh~p 
masanphAm 
cuaphfuimSm 
OrCAD9.2. 
chung ta nh~p 
bb ff gg hh ii kk 
sau d6 nh§.p 
chu9t vao nut 
Next 
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❖ Nh{ip mii siin ph.im va mii tac giii 

Ma tac gia cua 
phdn mSm OrCAD 
9 .2 dugc nh~p vao 
m1,1c ma tac gia 
bbffgghhiikk sau d6 
nh§.p chu9t vao nut 
Next 

Khi ch~yt~p 
tin setup thi chuong 
trinh yeu cdu nh~p 
ma san phAm va ma 
tac gia, N~u chung ta 
khong nh~p vao thi 
phdn mSm se khong 
dugc cai d~t. Ma san 
phAm cua phfui mSm 
OrCAD 9 .2 dugc 
nh~p ·vao .m1,1c ma san 
phAm nhu hinh 

~f'>teflhe!.~~C«ie!1.!n~d,li·k,,,:~·t~<~·pe,11ioeoJ . 
U.i,,,,.tdci~~A,),.:l:M~Mio:,nC~,pt1N!:ilM"~'.Gt,;~~iz~~1~ 
~m~t'l~~.11'.Alithol~---~ . r;;;;,,,.., .... ; 
1 
i 



Chung ta nh§.p 
chu9t vao nut Yes dS 
xac nh~n thong tin vS 
nguai sir d1,mg 
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Chuong 
trinh hi~n ra 
bang User 
Imfomation, 
chungtanh~p 
ten nguai sir 
d1,mgva nh~p 
ten cong ty, 
sau d6 nh§.p 
chm)t vao nut 
Next 

Manhinh 
Setup Type xu§.t 
hi~n, nh§.p chu9t 
vao nut Typical 
sau d6 nh§.p vao 
nut Next dS ti8p 
tl,lc cai d~t. 



Man hinh Start 
Copy Files xufit hi~n 
bao bit d~u cai d~t 
chuong trlnh, nh§.p 
chu9t vao nut Next 
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=rr~$1Jw,ljl:),f! 1('!4,fo!ACd~~:JOO!t:~ Coml'r.l'.M"l 
·~"!l' .R.~i'«~i~~Mll?, 

Yoo.ffi.JJ!y«~ttt1~t,.){)l~,~~·l~ ~a(. 

ft~bady~obUWefil!. 

.,.:=o~~~f~.-

Quy trinh cai d~t tiSn hanh 

Manhinh 
Select Program 
Folder xufit 
hi~n, Iva ch9n 
duang dfin nai 
ph~n cai d~t 
m&i. Khi da xac 
dinh xong, nhfip 
chu9t vao nut 
Next 
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Khi qua trinh cai d~t xong thi man hinh Setup Complete xudt hi?n, nhdp 
chm)t vao nut Finish dS kSt thuc qua trinh cai d~t. 

1.2. SO' dB b6 tri linh ki~n 

Jr,'1~-""'.cr :><"'J"M>l>I hli• ~«I '<ll'""~tl~ $.,;, tt.i, 
fu,~ .. ,.:::~ U'ci~t f¢j lbf!l-f~J:i, if.:J~ic«i ~ ~hti ,~:re' 

' . . . 
;p;,iioolt..«,,~b®"~lo-'Sl.i«,,,.rnl 

1.2.1 T~o ban ve SO' d6 m~ch dien nguyen ly moi 

DS t~o m◊t ban 
ve so db m~ch di?n 
nguyenly,chungta 
phai ma chuang trinh 
Orcad capture tu 
Orcad 9.2. 

Search 

Help and SlJpport 

Turn Off Computer.,. 
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Tu chuong trinh Orcad Capture, chung ta tim hiSu vS cac l~nh menu: 

FILE 
Hi~n menu x6 chua cac l~nh lien quan dSn vi~c t~o m&i ban thiSt kS sa d6 

m~ch nguyen ly, quan ly vain ban thiSt kS. 

New 

l;Qlt Opl;rorn.; Window I 

► 

Sav,t; 

Sa.,..eA5m 
C:ttl+S 

PtITTt... C:ttl+P 
Print 5eibl;p •• -

1 D:\8T ORCAO\C)-e.:;i,Jn(l 

2 D:\BT OROID\~n2 

" 

Mo ban thiSt kS ho~c thu vi~n m&i. Sau khi kich ch9n. L~nh hi~n hai l~nh 
con g6m Design va Library. 

Design 

Ma trang thiSt kS sa d6 nguyen ly m~ch m&i trong khung cira s6 Design 
Manager. Day la moi truong chung ta quan ly va cac trang lien kSt. Do ban thiSt kS 
SO' d6 nguyen ly m~ch m&i kS thua cac d~c tinh tu SO' d6 m~ch mfiu, 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 lfui diu, khung tho~i Save As 
hi~n ra, t~o cho b~n ca h(H t~o duong dfui va thay thS ten t~p tin ma h~ thfmg da 
kich ho~t. 

BS thiSt kS sa d6 nguyen ly m~ch, tu menu File trong Design Manager, 
ch9n New va ch9n Design tu menu x6. Khung cira s6 Design Manager hi~n len 
man hinh chua trang thiSt kS m&i. BiSu tugng sa d6 nguyen ly m~ch duqc danh 
d§.u bing d§.u s6 nguqc dS xac dinh day la sa d6 nguyen ly m~ch g6c. T§.t ca van 
ki~n dSu c6 ten do h~ th6ng kich ho~t. =,~.,,, ·rt. ◊l>ti?':'s Wlndol-'lj~el~rojec-t.-.. _ 

Open MS ► [ Design 

Ctrl+S 

Print... Ctrl+P 
Print Setup, , , 

Import Design.,, 

l D;\6T ORCAD\DesignS 
2 D:\l;lT ORCAD\Dei;:ign2 

Exit 

Library 

'IIHDL File 

Text File 
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Kich biSu tm;mg Maximum cua khung cua s6 thiSt kS dS ph6ng to trang 
thiSt kS trc;m man hinh. 

Library 

Dung l~nh nay dS m& linh ki~n ho~c ky hi~u linh ki~n m&i trong khung cua 
s6 Part Editor. 

Khung cua s6 thiSt kS m~ch nguyen ly m&i chua m9t trang ve m~ch nguyen 
ly va m9t sa d6 nguyen ly ma Capture .m& trong trang thiSt kS m~ch. Trang thu 
vi~n m&i khong chua linh ki~n ho~c ky hi~u linh ki~n b§t ky. 

S6 luQ'11g khung cua s6 b~ m& 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 cua s6 trong chuang trinh Capture. 

Ngoai ra, chung ta cfing c6 thS cac ban thiSt kS SO' d6 m~ch nguyen ly cfi v&i 
l~nh Open tu menu File ho~c kich biSu tuQ'llg Open tu thanh cong C\l. 

Open 

M& trang sa d6 thiSt kS m~ch nguyen ly ho~c thu vi~n trong khung cua s6 
m&i. Sau khi kich ch<;m l~nh, man hinh x6 hai l~nh: Design va Library. 

Design 

Edit 1/lew Place Macro Accessories Options 

New ► 

Ctrl+S 

J..,.,L .. 'ocl< 
Project... b 
Design... j' 
library... I 

I VHDL File... 

1

. 
Export seleet1on... 

1 1 
f 

_r_mp_q_rt_Se_l..,_ct_ion_ .• _ •. --········· lh:,x_t Fl e.'' ,.' 

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

Library 

Hi~n khung danh sach Open Library dS ch9n m& thu vi~n tu danh m\lc. S6 
luqng khung cua s6 b~n m& trong Capture chi gim h~ theo, each 4ung cac ngu6n 
tai nguyen trong h~ thong. B~n c6 the dung l~nh Window de chuyen qua l~i trong 
khung cua s6 trong chuang trinh Capture. 

1.2.2 Chqn va dij.t linh ki~n Ien ban ve 
PLACE 

Hi~n menu x6 chua cac l~nh lien quan dSn vi~c d~t cac linh ki~n trong trang 
thiSt kS sa d6 m~ch di~n cfing nhu n6i nhi~u trang sa d6 m~ch nguyen ly tu nhfrng 
trang rai nhau lien kSt thanh m9t ban thiSt kS m~ch hoan chinh. 

• • - Macro Accessories Options 

Database Part Shift+Z 
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L?nh menu chi hi?n ra khi trang thiSt kS m6i n&m trong khung cua sf> 
Design Manager. 

Part 

Hi?n danh ID\lC linh ki?n mu6n 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 thvc hi~n khung 
danh sach Place Part. 

E/.i;OER/CONl<IECTOR 
EADE.A/CONNECTOR 
8072/AM PLIFIEA 
807.VSO/AMPllFIER 

• 8073/AMFUflER 
1)80731$0/AMPllFlER 
· 817/AMPLlflER 
OR11f!!.n/6MP! IF'll='R 

,\ ., •.· '\csc:~f~~-~•c\':''>i•.··••·••• i.-....-."""----'--'"""'""'~...,.._ ... ,•>i 
,·.:·,·~lilor~::, ,·,·• 

Trong khung danh ffi\lC Place Part, chung ta ch9n linh ki?n b&ng each ch9n 
cac thu ffi\lC tu khung danh ID\lC Libraries dS quan sat tru6c. B~ c6 thS ch9n linh 
ki?n tu thu vi?n Capture ho~c SDT. NSu b~n ch9n linh ki?n tu thu ID\lC SDT, 
Capture se bien dich thu vi?n giup b~n. 

;

DRAM 

ElectroMechanical 
. FIFO 

;

Filter 

FPGA 

Gate 

File name: j M iscPower 

;

Latch 

LineDriverReceiver 

Mechanical 

~ MicroController 

~ MicroProcessor 

~Misc 

Files of type: ;I Capture Library(".olb) 

Open as read-only · 

~Misc2 

~Misc3 

~ MiscLinear 
m MiscMemory 

Open I! 

Cancel J 
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DS ch9n linh ki~n va d~t vao trang thiSt kS m~ch: 

• Kh&i d9ng chuong trinh. Tu menu File, ch9n New va ch9n Design. Man 
hinh hi~n khung cua sf> Design Manager tr~ng. NSu c§n thiSt, kich biSu 
tm;mg Maximum dS ph6ng to khung cua sf> Design Schematic cho tr9n man 
hinh. 

• Tu menu Place ch9n Part ho~c kich biSu tuqng Part tu thanh cong C\l d6 h9a 
dS hi~n khung danh ml)c Place Part. 

• Trong ph§n Libraries, kich ch9n thu ml)c c6 chua linh ki~n mubn ch9n va 
danh sach linh ki~n trong thu ml)c vua ch9n hi~n trong khung Part. u Kich 
ch9n 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 gifty), kich OK. 
Khung danh ml)c linh ki~n Place Part biSn mftt, tra b~n vS khung cua sf> 
Design. 

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

• Sau khi d~t xong linh ki~n, kich nut phai mouse va ch9n End Mode tu menu 
x6 dS kSt thuc l~nh. 

• L~p l~i 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 bftt ky, kich ch9n l~i linh ki~n va ftn 
Ctrl + R (ho~c fin Ctrl + R tru&c khi kich nut trai mouse dS d~t linh ki~n). 

• DS l~t nguqc linh ki~n theo chiSu d9c, kich ch9n linh ki~n va tu menu Edit, 
kich Mirror va ch9n Vertically. 

• T~m thai luu l~i m~ch thiSt kS vua t~o bing each tu menu File, ch9n Save va 
d~t ten m~ch trong khung tho~i Save As. Thi d\l, daodong. Kich OK dS luu 
va thoat. 

1.2.3. Si\p x~p l~i cac linh ki?n tren ban ve m~ch ai?n nguyen ly 

Khi da ch9n cac linh ki~n ph\lc V\l cho cong vi~c ve m~ch di~n nguyen ly, 
cong vi~c tiSp theo la bb tri cac linh ki~n sao cho hqp ly va c6 tinh thftm my cao. 
DS di chuySn cac linh ki~n chung ta phai dung chu9t nhftp trai vao linh ki~n va di 
chuySn linh ki~n dSn vi tri mong mubn. 

Trong qua trinh bb 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 mubn cua minh. 

Mirror 

L~t nguqc dbi tuqng da ch9n trong trang thi@tk@ m~ch ho~c sua d6i linh 
ki~n. B~ c6 thS l~t nguqc dbi tuqng theo chiSu ngang, d9c ho~c ca hai, tuy vao 
ch9n l~nh tu menu x6. B~ khong thS l~t nguqc cac dbi tuqng khac nhu hinh anh 
bitmap, ky tv. 

DS l~t nguqc dbi tuqng: 

✓ Kich ch9n dbi tuqng 
✓ Tu menu Edit, ch9n Mirror 



21 
View Place Macro Access.ot'les ~ 'Window 

Cut Ctrl+X 
Copy Ctrl+C 

Delete Del 

Sele<:~ All Ctrl+A 
Prcyp,:,rt~--- Ctrl+E 
Link (),aJ;;at,,,»e P<>•t... Ctrl+L 

Ctrl+R 

Find,.. Ctrl+F 

Hm'iU>fltally H 
ve,tiebitly v 
~h 

✓ Tix menu x6, ch9n Vertical, Horizontal ho~c Both. 

Rotale 

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

BS thµc hi~n: 

✓ Kich ch9n d6i tuqng mu6n xoay 
✓ Tu menu Edit, ch9n Rotate. Bf>i tuqng se xoay theo chiSu nghich 90 

d<). M6i l§n kich l~nh Rotate, d6i tuqng se xoay 90 d<) theo tam xoay. 
✓ N@u nhu day la d6i tugng m&i dugc ch9n l~nh l~nh Part (ho~c kich 

biSu tuqng Part tren thanh cong ClJ 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 
v<)i), fin CTRL+R. linh ki~n se xoay theo 90 d<). 

1.2.4. N6i m~ch di~n va ve dll'irng day Bus 

Wire 

Ve duong n6i cac linh ki~n l~i v&i nhau dS hinh thanh m~ng m~ch dful tin 
hi~u gifra cac linh ki~n. 

BS ve duong m~ch: 

✓ Ma l~i t~p tin vua t~o 
✓ Khi cac linh ki~n da dugc b6 tri xong, tu menu Place, ch9n Wire ho~c 

kich biSu tuqng Place Wire tu thanh d6 h9a. Con tro d6i thanh hinh 
chfr th~p nho. 

✓ B~t con tro mouse vao m<)t d~u linh ki~n, kich nut trai mouse va keo 
d@n d~u linh ki~n thu hai. 

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

✓ N@u ve sai, trong khi duong m~ch con - Macro Accessories Options 

trong tinh tr~g ch9n, §.n phim Del dS Part... Shift+P 

x6a va ve l~i. Database Part Shift+Z 
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Bus 

D~t kh6i rn~ch din linh ki~n. Khi d~t kh6i rn~ch, 
kich nut trai dS ch9n vi tri dAu tien cua ducmg rn~ch. 
Kich nut trai mouse dS d6i hu6ng dubng rn~ch ho~c 
t~o ducmg n6i v&i kh6i rn~ch khac. Kich dup nut trai 
mouse ho~c ~n phirn ESC dS kSt thuc l~nh va d~t 
ducmg rn~ch din khac, ~n tiSp phirn ESC dS thoat l~nh. 

Junction 

Macro Accessories Options 

Shift+P 

Shift+Z 

Gan diSrn n6i dS n6i hai ducmg rn~ch di~n ho~c tach rai chung. L~nh chi 
thl,rc hi~n vi~c n6i gifra hai ducmg rn~ch di~n ho~c hai kh6i rn~ch di~n v6i nhau, 
khong kSt n6i tu ducmg rn~ch v6i kh6i rn~ch. 

DS thµc hi~n: 

✓ Trong khi sa d6 nguyen ly rn~ch con hi~n di~n tren man hinh, tu menu 
Place, ch9n Junction ho~c kich cong Cl} Place Junction tren thanh d6 h9a. 
M<)t diSrn tron den nho barn theo con tro. 

✓ ChuySn con tro dSn di@rn n6i gifra hai ducmg rn~ch di~n va kich nut trai 
mouse dS tao diSrn n6i. 

✓ TiSp 11,lc t~~ nhfrng diSrn n6i khac tren h~ th6ng rn~g rn~ch di~n. 
✓ Sau khi n6i dSn diSrn cu6i cung tren ducmg rn~ch, kich nut phai mouse va 

ch9n Edit Mode tu menu xb dS kSt thuc l~nh. 

Bus Entry 

Macro Accessories Options 

Part. .. Shift+P 

Database Part 

Wire 

Bus 

Shift+Z 

Shift+W 

Shift+B 

D~t ducmg rn~ch din tren sa d6 nguyen ly rn~ch. 

DS hinh thanh h~ th6ng kh6i rn~ch din, b~n gan nhan kh6i rn~ch, nhan cac 
ducmg tin hi~u.cua ducmg rn~ch din d6 va gan thong tin gia l~p cho tung ngo vao 
va ngo ra cua linh ki~n d6. M6i tin hi~u dSu rnang rn<)t thong tin n~rn trong ph~rn 
vi cua ducmg rn~ch din d6. 

Part ... 

Accessories Options 

Shift+P 

Database Part Shift+Z 

Shift+W 

Shift+B 

Shift+J 

Wire 

Bus 

Junction ••. , 
Trong Capture, b~n c6 th@ dung thong tin gia l~p nay dS n6i ducmg tin hi~u 

tu rn<)t khu vµc cua trang sa d6 nguyen ly v&i kh6i rn~ch n~ trong trang khac ma 
khong ck d~t ca kh6i rn~ch din gifra hai khu vµc. 
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T~o sv lien kSt giua cac khf>i m~ch dftn v6i nhau, b~n c6 thS nf>i duong tin 
hi~u vao khf>i m~ch theo h~ v~t ly. E>iSu thu~n ti~n trong vi~c dung khf>i m~ch dftn 
nay la hai khf>i m~ch c6 thS nf>i v&i nhau t~i m(>t diSm tren khf>i m~ch ma khong 
cfin phai n6i cac duong tin hi~u. NSu hai duong m~ch dftn dSu ch~y thfulg vao khf>i 
m~ch cung m(>t vi tri, cac duong tin hi~u d6 se duqc nf>i l~i v&i nhau. 

E>S nf>i cac m~ng m~ch vao khf>i m~ch : 

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

con tro. (duong g~ch cheo nguqc ngin). 
✓ NSu duong dfui khf>i m~ch khong n&m dung ngay g6c mong muf>n, tu 

menu Edit, ch9n Rotate dS xoay cho dung chiSu. 
✓ Kich nut trai mouse dS dijt diSm cuf>i cung cua duong dftn kh6i m~ch. 
✓ L~p l~i bu&c 4 cho dSn khi toan b(> duong dftn khf>i m~ch da duqc d~t 

vao nhung 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 nf>i tu duong dftn 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 khf>i 
dftn duong m~ch cung nhu gan cac thu(>c tinh va 
hu&ng xoay cua chung. 

M(>t m~ng m~ch di~n g6m m(>t hay nhiSu duong 
m~ch mang tinh v~t ly dS nf>i v&i khf>i dftn duong 
m~ch, diSm nf>i giua hai khf>i m~ch n&m tren nhung 
trang sa d6 m~ch khac nhau ho~c duong nf>i sang 

Macro Accessories Options 

Part ... 

Database Part 

Wire 

Bus 

Junction 

Bus Entry 

■116ibiii 

Shift+P 
Shift+Z 
Shift+W 
Shift+B 
Shift+J 

trang thiSt kS th(r hai. Ngoai ra, cung tuang tv nhu vi~c d~t ten cac chan tiSp 
ngu6n, cac df>i tuQ'Ilg ngu6n va nhung duong tiSp m~ch ho~c m~ch re. 

B~ c6 thS sira d6i cac duong m~ch ho~c ca khf>i duong dftn m~ch. N goai ra, 
b~n cung c6 thS sira d6i ho~c them cac thu(>c tinh vao nhiSu h~ thf>ng m~ng nf>i 
m~ch. 

1.2.5 Gan ten d6i chi~u va gia trj cho linh ki~n 

Gan thong tin chu giai, minh ho~, diSm do thir ho~c phfin bit ky vao nhung 
diSm ck luu y nhu dfiu ra, dfiu vao cua tin hi~u, tri sf> cua linh ki~n, .. trong sa d6 
m~ch nguyen ly logic device. 

E>S 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 khung tho~i Text. 

✓ Nh~p ky tv minh ho~ vao khung thong tin. NSu cfin thiSt, ch9n phong 
ky tv v&i thu&c l~nh Change cung 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 ck 
minh h9a va kich nut trai mouse dS dinh vi. 
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✓ L~p l~i cac bu&c tren dS d~t cac thong tin khac vao nhilng diSm tuong 
ung. 

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

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

BS 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 Kich ch9n thS 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. 
✓ BS gan nhfing thong tin mouse&i vao khung tieu dS, tru&c tien kich ch9n va 

§.n phim Del dS xoa nhilng tu mouse~c dinh cua chuong trinh mu6n thay d6i. 
Sau d6 dung l~nh Place/Text va nh~p thong tin mouse&i vao khung tho~i. 

Cancel 

Add Library ... 

: · · R e~ov~l.ibr~ry l 
Help . I 

IT itleB lockO 
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1.2. 7 Lrru trfr SO' d6 m~ch di~n 

Close 

Dong khung cua s6 thi@t kS so d6 nguyen ly, thu vi~n, trang thi@t kS m~ch 
ho~c sua d6i linh ki~n hi~n hanh. NSu cAn thi@t, Capture se hi~n khung thong tin 
yeu cAu b~n luu nhfmg thay d6i tru&c khi thoat. 

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

Save 

Luu nhfrng thay d6i trong ban so d6 nguyen ly m~ch cu dugc ma v&i l~nh 
Open theo ten cu. 

Trong khung cua s6 Design Manager, b~n c6 thS luu t§.t ca ban thi@t kS so d6 
nguyen ly va cac thu vi~n da ma dS thay d6i v&i 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 thi@t kS so d6 m~ch nguyen ly, thu 
vi~nv&i m9t ten m&i dugc ma v&i l~nh Open ho~c l~nh New. Ngoai ra, b~n c6 thS 
luu tfi.t ca ban thi@t k@ so d6 nguyen ly va cac thu vi~n da ma dS thay d6i v&i l~nh 
Save All tu menu File. 

❖ Bai t~p 
Bai 1: Ve m~ch di~n nhu hinh ve. Hay cho bi@t chuc nang cua m~ch di~n . 

'I 
GND 

.{- ·~$ 
q,>!,;<>.,t-· 
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Bai 2: Ve m~ch di~n nhu hinh ve. Hay cho bi~t chuc nang cua m~ch di~n. 

U3A. 

y 

\ 

\ / 
V 

"' 

2 

U2A 
,---......_ 74LB:.e 

I'\ U26 
/ \ 74LS04 
~ 

g 
U2C 
74LS08 

\s 1~ ---(==tCARRY 

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

.=.---------------.e_,,,.°=1CYCLE 

·, U7B 

RUN r==:>,------------------~3....., "':,.,o'-<==J,,u,.~ 
404 U2C 

,--,-5-----------<~°=1CLEAR 

RESET),~'------
U2D 

INIT L__:,.,--------"'!-1_3-;. 
il-'-11----------<°=11NIT2 

))RESET 
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1.2.8. Th1}'c hanb ve m,ch nguyen ly cu,a ~,ch c1i~u ~hinh va 6n c1fnh t6c dQ 
ff Qiig ca : ,, ' ' 

·::~~~-~~:~,.::: S,q-d6~:nguyen lycua m~ch di8uchinhva 6n dinh t6c d9.d9ng cd: 

220~ 

01 

,n 

L: 
<,, 

'r 
~/v" 

4.7K 
/' R:3 

1uF --7' ( 1K 
,' 

Q,1 
SCR 

❖ T(lo biin ve SU if{j ffl(lCh ilien nguyen ly moi 

E>S t~o ban ve sa df> m~ch nguyen ly, ta ch<,m: start> Programs> Orcad 
9.2 > Capture CIS 

Documents 

Help and 5uwott 

Log Off Admini:;trator ... 

i£m TumetfCompu!:er ... 

► 

'')j MSI\I E:,,-plofei: 

Outlook Expre!'S 

Remote Assist.mce 

Windows Media Player 

► <:;$ Windows M~$el19!/!r 

'ii, , WindOI•/$ Movle Maker .. ,, 

'::bl Microsoft Office Tools 

'[ii: M1CTOSOft fuel 

'g} Microsoft fl(W,letPoint 

,liJl 1'1ii:r~oft Word 
,, iitrr) Adobe Aa;ol;at 4,0 

!i:fl, filYltisiM 7 

i,irr), 5naglt 7 

'.ftrl MATLAB 6.5 

:H Layout Eng Ed S oote Calibrate 

ii layout Engineer's Eotioo 

, D layout Plus 

•II, Layout Ply~ Sm:11rtrl:01Jt:e c~~ 
ltl O!lfue: tvlanUslls 

► •ill'I PSpice 

• PSpiceAD 

[11 f'Spice Mode! Editor 

if.El PSpoce Opt:if:lllzer 

► :ta) ?Spite Siinulatiiln M~ 

► f::! PSpil;e Stimul<JS Editor 

► ;;~ Release l\lotes 

► • ff !Jninstall Orcad f am,"iily Rele.ase 9.2 Standalone 

(} Web Upd,,te 
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Khi d6 cua sf> Orcad Capture xuit hi~n, trong cua sf> nay chc;m File> New> 
Project dS ti;to sa d6 mi;tch nguyen ly m6i 

H9p thoai New Project xuit hi~n, ti;ti ml.,lc Name nh~p vao ten sa d6 mi;tch 
nguyen ly m6i Ti;ti ml.,lc Create a New Using nhip chc;m Schematic. Nhip vao nut 
Browse ho~c nhip vao ml.,lc Location tren duong dfui chuc t~p tin m6i sau d6 nhip 
chu9t vao nut OK. Ten cua mi;tch nguyen ly : DIEU CHINH VA ON DINH TOC 
DO DONG CO va dll'Q'C hru vao dja chi D:\BT ORCAD 

Cua sf> Orcad Capture dung dS ve mi;tch nguyen ly xuit hi~n, trong cua sf> 
nay ta th§.y thanh cong Cl.,l dung dS ve SO' d6 nguyen ly nfun d9c (J g6c phai mam 
hinh lam vi~c. 

3.2.2 Chqn va d~t cac linh ki~n diode, di~n tr«, bi~n trrr, t\l di~n, SCR, Dqng 
co- len ban ve m~ch di~n nguyen ly di~u khi~n va An djnh t6c dq 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 nhip vao biSu Place part tren thanh cong C\l ho~c dung t6 hqp 
phim <Shilt+ P> 

• Macro Accessories Options 

Database P Shift+Z 

Wire Shift+W 



HQp tho~i Place Part xu§t hi~n 

·· PartList: 
12HEADER/CONNECTOR 
3627 /AMPLIFIER 
4 HEADER/CONNECTOR 
8 HEADER/CONNECTOR 
AD8072/AMPLIFIER 
AD8072/SO /AMPLIFIER 
AD8073/AMPLIFIER 
AD8073/SO/AMPLIFIER 
AD817/AMPLIFIER 
t.f)R1]/C:17 lt.MPIJl=IFR 

••Liqrari~: 
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Cancel 

Add Library ... 

. [ R~;CJVe Library :1 

Chung ta nhfip chu9t vao Add Library xufit hi~n hQp tho~i Browse File, 
nhfip chu9t vao thu vi~n Connector r6i nhfin phim Ctrl tren ban phim va tiSp tl,lc 
nhfip chu9t vao mvc Discrete r6i nhfip chu9t ch9n nut Open 

Look in: j □ Library 

i6::ll1ec 

i□Ieeelibs 
16::li Oldlibs 

l□PSpice 
~Amplifier 
~ Arithmetic 

File name: [i"Discrete.olb" "Connect.or.olb" 

Files of type: I Capture Library(".olb) 

0 pen as read-only 

Khi d6 hQp tho~i Place Part xufit hi~n 

~DRAM 
~ ElectroMechanical 

~FIFO 

;

Filter 
FPGA 

Gate 

~pen J 
Cancel j 



: · Parflist , ... '., 

. • 1OCTQ150/TO 
. 119LNS 
126ANS 
126LNS 
154AC 
154AC-4 70072N 0 
154AC-7A5681EK 
154AC-T 
154AC-T1 038Z 
1"i.tllN<:; 
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Cancel 

Add Library ... 

. R ~~~~e Libr~r; ·· 1 

Part Search ... 

__,,.,......._H e,...IP..,...._........,J · · · 

Trong mµc Libraries chc;m thu vi~n DISCRETE t~i m1,1c Part nh~p vap ky 
tv R ho~c nhfip chu9t vao thanh trugt keo len xu6ng d@ ch9n R. Chon xong nhfip 
chu9t vao nut OK d@ ch9n linh ki~n. 

Partllst: 
f'QS"E,...1cw59""''"''''"/2W,.<&.s&.w.w.«w.>~ukw,w,:so:w.,r<wlvm/,,,.;,,w,.=~i<~w.««w.!!<ios1iw;-,.,....;,'11<';w,,.w.=.rcw.w.0>:<w.>.>¼m.-o:«;.,,, . .,,...,,.:;;:,,; 

. QVA11134 
QVt>.11234 
QVA11334 
QV811134 
QV611234 
Q\.'811334 
QVE11233 

R-Pt'lrl<: 

Libiarie't: 
co~rmtcTOR . -· ·=· ~·---~~ 

. Desi n Cache 
• Iii ~ 

~· 

-~Libr~,~-H · · f 
······R~;;;~~~·Lib;;~···j 

· Part Scorch .. , j 

Help 

T~i man hinh lam vi~c luc nay t~i dftu con tro chu9t xufit hi~n hinh dc;mg linh 
ki~n di~n tr& R. Nhfip chu9t 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. 
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W, !"ii~ E<llt Vf,ew Place Macro Ace 

cal~!llil:! ~ Ii' 1~1:~,,1 a 

} Rl r! F:2 3- R:J. 

,,R }Fl iR 

Bu&c tiSp theo chung ta ch9n biSn tr& bing each nhip chu9t dS ma h9p tho~i 
Place Part, t~i mvc Libraries ch9n DISCRETE t~i mvc Part ch9n RESISTOR 
VAR sau d6 nhip OK dS Iiy linh ki~n. 

TiSp tvc chung ta ch9n linh ki~n t1.1· di~n C bfulg each nhip chu9t dS ma h9p 
tho~i Place Part, t~i mvc Libraries ch9n DISCRETE t~i mvc Part ch9n 
CAPACITOR POL sau d6 nhip OK dS Iiy linh ki~n. 

C? 
<Value> 
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Ti~p t\lc chung ta ch9n linh ki~n Diode b&ng each nh§.p chm)t dS ma h9p 
tho~i Place Part, t~i ml)c Libraries ch9n DISCRETE t~i ml)c Part ch9n DIODE 
sau d6 nhfip OK dS 1§.y linh ki~n. 

DFOCM 
Of06S/SM 
Df08M 
DFOOS/SM 
OflOM: 
Df10S/SM 
DF2£,0L·OPDT 

Gfap~ 
{ii: Normal 

,,.. . Add Library ... 

. .• Remove Libra!}' l 
PartSearoh. .. 

Help 

Ti~p t\lc ch9n linh ki~n SCR b&ng each nh§.p chu9t dS ma h9p tho~i Place 
Part, t~i ml)c Libraries ch9n DISCRETE t~i ml)c Part ch9n EC103M/TO sau d6 
nhfip OK dS lfiy linh ki~n. 

E 0 
EC:103MITO 
EC:202A 
EC'S·3951A/SM 

· ECS·8FM/SM 
EFO-P 
EFOA 
EFOEC: 
i::i:r,r,r 

. Graphfu 
t;-· Ne4Mal 
(-. 

Cancel 

. ,. kid library ..... 

Part Search.,, 

Q? 
<V:alue> 
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Bu&c tiSp theo la chc_m hai chan cim trong thu vi~n CONNECTOR b&ng 
each nh§.p chu9t dS ma h()p tho~i Place Part, t~i ml}c Libraries ch9n 
CONNECTOR t~i ml}c Part ch9n CON2 sau d6 nh§.p OK dS 1§.y linh ki~n. 

sau: 

P~Jist•·•••··· 
•···· COHt6A 
•••toNlMP 
: CON1!6B 

.. CONlGC 
iCOMt7 

·COM18 
. CONt8A 
cmns 

Sau k:hi kSt thuc vi~c 1§.y linh ki~n thi tren man hinh g6m cac linh ki~n nhu 

. i c1 . . . ~ Dl~ . n '"-.. :1, . 1"" CAPACITOR POL . = - t 
DI.ODE. 

. J2 

CON2 

Q1 
EC103BITO. 

❖ Sdp xip l{li cac linh kifn tren ban ve m{lch ilifn nguyen ly iliiu khiin va 
an ilinh tac i/9 il9ng CO' 

Nh§.p chu9t vao biSu tuQTig linh ki~n, hie nay linh ki~n d6i mau, sau d6 gifr 
va di chuySn linh ki~n dSn vi tri thich hqp, nh§.p chu9t dS d~t linh ki~n. Trong qua 
trinh sip xSp linh ki~n, chung ta dung l~nh Rotate ho~c l~nh Mirror Horizontally 
hay Mirror Vertically dS xoay va l~t cac linh ki~n lam cho m~ch di~n nguyen ly 
c6 tinh thfim my va hqp ly. 



J3 

n+--e 
L_J--1---E 
CON2 

❖ N6i m(Jch ilifn 
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R4 ,.1 1 RESISTOR VAR 

)4-0 
' ( d 

l C1 
.,,...r,-

CI-.PACITOR POL d 

R1 

0-·,/',/'~::l 

R 
1 
,} R3 
) R 

J 

Q1 
EC103BfliC 

Sau khi sip x6p cac linh ki~n xong chung ta ti6n hanh n6i mouse~ch di~n 
theo dung sa df> nguyen ly Bookmartfuig Componentsach ch9n Place > Wire hoijc 
nhftp vao biSu tm;mg Place wire tren thanh c6ng C\l. 

Ill Macro Accessories · Option~ 

i Part... Shift+P 

i Database Part Shift+Z 

Bus 1-\S" Shift+B ' 

N6i day xong ta duqc sa df> nguyen ly sau: 

CC<N2 

0:1 
EC103'°,TO 
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❖ Gan ten il8i chiiu va gia tri cho linh ki?n 
BS gan ten cho linh ki~n ta nhfip dup chm)t vao linh ki~n khi d6 h()p tho~i 

Display Properties xufit hi~n, chung ta nh~p gia tri c!n thay d6i, ta c6 thS thay d6i 
Font, mau sic va vi tri cua ten gia tri sau d6 nhfip chu()t vao nut OK dS chfip nh~ 
cac thiSt dijt m&i nay. . 

··~~lge:···j~i).·.• __,,ch_a_ng_e_ ... ....., l LJ;J),ta~lt 1 • 
·••••foisplay.f:ormat . ._...._, .. ~ .. ~. -.. · · · '·· ·: . Col .. ) c i 

It t DoNcitDisplay ·.••. ·,·· ! : .. i ... ·.·•.·.•.l.. or .. ·.·.·•.·.· .•..•..... ·.· •. • .. ··.·.·•··•······•·•··· ..• · •. · ... ·.•·.· ... •.· .•• • .. ·•.> .. ·.• .. ·.·.·•·.· .. •· .. · .. · .•. ·.~.·."'"•·· .. ··.•.· .. ·.: .• ···.! •.. ·• •. ·.••·•·.•·11 ... • ~ V~lue On~. .. . ... :.•·. l . . . ..:J. · 
··c NameandVaJue··• 

r>N1fueon1y••.• 
··!·.·•. Rot<itiori <••••·· · ? '< > , 

t.' o• r: 1so•. : J' 
,. rso· .. \27o•J 

''.:!L>:'.::::,.::t>:.:.::.:~:::(<~- _·4:\ ::, ::-.<<~:: . .':::::·, .<::: :'.-:·:-:-::: }>, hi-:·:·::·:,.,;:· __ :,·;·_:·.; .. :.:Y.·.·_;,:;· ... :·:_ .. : .... _: __ :. :, : :.0>.;.::'..:' 

:·· r: Bothif Value Exists 

Cu6i cung ta c6 dugc sa d6 m~ch di~n nguyen ly cua m~ch diSu chinh va 6n 
dinh t6c d9 d()ng ca nhu hinh: 

,!1_ 

220~ 

VR 

/ R1' 
) 1K 
\. 

R2 

"-/'./ ' 

4.7K I 
_ ( R3, 

1uF rr- / ·1K 
\ 

❖ T{l,O kh8i tieu iii cho trang thiltki 

Cl1 
SCR 

.. . DS t~o kh6i tieu dS cho trang thiSt kS ta nhfip chu9t vao Place > Title Block 
xu!t hi~n h()p tho~i Place Title Block ch9n Symbol va nhfip chu()t vao nut OK: 
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Cancel 

Add Librar_y ... 

R~move Librar; :1·· 

Sau d6 chung ta di~n thong tin vao kh6i tieu d~ cho trang thiSt kS. 

.J.L 

220~ 

J2 

01 
SCR 

MACH DIEU CH!NH VAON DINH TOC DO DONG CO 

Fri::ta Janua 06 2006 heel of 

❖ Luu trit SO' aa ln{lCh dijn 

BS luu sa d6 mouse~ch di~n nguyen ly chung ta nhip vao biSu tu(Jilg Save 
Document tren thanh cong C\J dS luu l~i SO' d6 vira ve. Luc nay chung ta da hoan 
thanh sa d6 nguyen ly m~ch di~u chinh va 6n djnh t6c d9 d9ng ca. 
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1.3. SO' d6 m,ch in 

1.3.1. Chuin bi ban thi~t k~ Captured~ dung v6'i Layout 

BS chuAn bi ban thiSt kS m~ch di~ndung cho Layout, tru6c tien chung ta 
phai ve sa d6 m~ch di~n nguyen ly trong chuang trinh Capture dS gan nhung thu9c 
tinh d~c bi~t dS chuySn sang chuang trinh Layout. 

1.3.2. Ve m,ch di~n nguyen ly dung cho ve m,ch in 
BS ve sa d6 ~ch di~n nguyen ly chung ta ma chuang trinh OrCAD 

Capture, saq d6 nhip chu9t vao File> New> Project dS ma trang ve sa d6 m~ch 
di~n nguyen ly. BS ve sa d6 m~ch di~n nguyen ly chung ta dung cac cong Cl} dS ve 
nhu da hu6ng dful a phin 1.2. 

1.3.3. Ki~m tra m,ch di~n v6'i dJc tinh DRC 
Khi chung ta ve xong ban ve sa d6 ~ch di~n nguyen ly, bu&c tiSp theo la 

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

BS kiSm tra m~ch di~n chung ta nh§p chm)t vao Tool> Design Rules Check 
ho~c nhip chu9t vao cong cv Design rules check tren thanh cong cv. 

Accessories Reports 

Annotate ... 

Back Annotate.,, 

Update Properties, , , 

Part Manager ► 

Luc nay h9p tho~i Design Rules Check xuft hi~n, luc nay chung ta nhfip 
chu9t vao nhung mvc d.n dS kiSm tra va nhip chu9t vao nut OK dS lµa ch9n 

Oesf~ Rules Check ! iERC .~~ 1 .. 
··::$¢01)e'-"· ~= 
··.· L...: Cheek~it~~ 
l't Ch~$el~.··. 
--~·.<.•·< .. : ... ·. 

,i.Action•'· 

· I f Check d• ~as ·. . > 
1 C o•te ~~g CIAC:: fflMU!f$ 

.... CheckSDT 

P ~~rli~~{~ . . . . [' Reportllff,giid 
..... ~!11)0rtit'w~.~ · .... · .• > ..•. ··•···· .i C Rfll)(lft~ ~ 

fl!/!POfl~ar~pt)Jl$ and~~·~ 

,f{eportfite: r:'viewo~ · . . . ·•·· . > i 

-fjD:\BT ORCAD\DlEUI CHlNHVAON DINH TOCl)O[l:ONG ----
Cancel Help 
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NSu m~ch di~n khong c616i thi 
coi nhu qua trinh ki@m tra m~ch di~n da 
xong, con nSu m~ch di~n bi 16i thi se 
xuft hi~n thong bao nhu hinh. Luc nay 
chung ta nhip chuqt vao nut Yes d@ xem 
thong tin chi tiSt v@ cac 16i trong m~ch 
di~n. Qua trinh cu tiSp tgc cho dSn khi 
khong c6 bao 16i thi coi nhu chung ta da 
ve xong m~ch di~n nguyen ly. 

One or more errors or warnings were encountered, 

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

Yes No 

· · · • · • , t · • · 1 • • • 2 · · · • • • • 3 • • • • • • • 4 • • • 1 • , • 5 , , , L. • , , 6 

. ! * Design Rules Check 
'. 

I Checking Pins and Pin Connections 
! 
: -Ch-•c-kln-g -Sc-he-ma-tlc-: S-CH-EMA_TI_C_1 -

'--------
!, ---------------------"'-

1. 3. 4. T~o t~p tin Netlist co phin mcr rqng MNL. dung cho Layout 
Sau khi ki@m tra 16i va khic ph\lc, t~o h~ th6ng m~ng n6i m1:1ch d@ chuy@n 

sang chuong trinh Layout d@ thiSt kS m~ch in. 

£>@ t~o t~p tin Netlist chung ta nhip chuqt vao Tool> Create Netlist ho~c 
nhit chuqt vao cong C\l Create N etlist dS h,rc ch9n. 

Do not create "external" library declaration 

1:- . Output Designator construct$ 

Netr~tFile: .·. f"' View Output· 

[o:1sT ORD\D\DESIGNS.EDN 

r Output part p,operties 
r ,,.i,, .. 

Browse ... 

Cancel Help 

Nhip chuqt vao nut Cacel luc nay se 
xuft hi~n thong bao 

lilil Accessories Reports 

Annotate ... 

Back Annotate •• , 

Update Properties .. , 

Part Manager 

Design Rules Check .. , 

iiE@MilbA AW 
Luc nay h<)p tho~i Create 

N etlist xuit hi~n va chung ta nhip 
chuqt ch9n nhfing phuong phap t1:10 
Netlist va nhip chuqt vao nut OK. 
NSu v§n bi 16i, man hinh hi~n thong 
tin chi tiSt v@ cac 16i trong m~ch 
di~n. 

.J1 Design D:\BT ORCAD\DESIGN8,DSN will be saved prior to netlisting, 

OK Cancel 
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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 dS xem thong tin chi tiSt vS 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 ::r:: 

Q ~ 

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 t\lc cho dSn khi hoan chinh m~ch. 

1.3.5. Cac bmrc ve m~ch in trong moi trucrng Layout 

❖ Tflo t~p tin bang mfich in moi 

BS t~o m~ch in b&ng chuang trinh Layout chung ta phai kh&i d9ng chuang 
trinh OrCAD Layout b&ng each nh!p chu9t vao Start > Programs > OrCad 9 .2 > 
Layout Plus. 

Settings 

Search 

Help and SUpport 

4!!:J Run,.. 

t.c,g:Off Administrator •.. , 

Man hinh Layout xu!t hi~n 
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orcad· 

Trong man hinh ch9n File> New ho~c nh§.p vao biSu tm;mg Open new board 
tren thanh c6ng C\l dS t~o bang m~ch in m&i 

File View Tools 

iil\tim Tools 

H◊p tho~i Load Template File xu§.t hi~n, ben trong h◊p tho~i la danh sach 
cac t~p tin bang m~ch v&i cac kich thu&c mftu. I>S co thS tµ dinh kich thu&c cho 
m~ch in chung ta nh§.p chu9t ch9n t~p tin DEFAULT chua trong thu ill\,lC Data sau 
do nhfip chu◊t vao nut Open dS mo t~p tin nay. 

:"' : .f} .. • ... -

MyRece~ 
0(')(:'I.Jtnenlt 

_) 
My OoC1.1ments 

~[~:t:J~J~t( 
~ 28ET _SMT, TCH 
~ ZflET_THR. TCH 

.~ 38El_ANY, TCH 
~386LIEI.TCH 
~AH.TPL 
~AHC.TPL. 
~AVt.fPt 
~.4\i'.TPL 
:ij ,IW,C.TPI. 
·:;:;ts,TPL 

~BCTPL 
~C.TPl 
~ C:adSl:ar .t1;.h 

Mr N1~woik file name: 
Pkicei 

::_gic:t,TPL 

•·~ CERAMIC. KH 

~D.TPl 
~IJC,lFI,, 

[~ OEFAUIL i, TOI 
'~ DMB83VNS. TPL 
~ OMBalVST. TPL 
j;IJ DMSBlVSY. TIPL 

~ OM885VNS.TPL 

i~ OMSB!SVST, TR 
i~ OMBa~VSY. TPl. 
[$1] ,oMe!:1>.'\1111$. "tPL 

i~ OMBSXVST, TPL 
ik1!] OMBaXVSY. TIPL 

i~OM_CPlZ,3.TPk 

jOEFAIJU' 

T~p tin DEFAULT chua cac thong sf>: 

l~OM_C:P136.1PL 
~ DM _ CP 144, IPL 

~DM_CP160. TPl 
i~ DM_iCP.WO, TPt 
l~ CIMJLP118. TPL 
~ OM,J:P'136. TPL 
~OM_lP1i1.TPL 
l$:IJm_LPt60.TPL. 
~ DM_LP200, TF'L 
~ EC3UX100, Tf'l 

~ ~C~1'60. TP~ 
[~ EC3tJX220. TPL 
~ EC3UX280, TPL 

~ EC31.J:>:'3i0. TPL. 
~ EC~X400. TPk 

i~ecw~ioo:1.;L ··:i\fii,;,:i 
~ EC6U:a:t60. TPL ~. )UM!, 
[~ EC6lfXZ20, TPL 'ii MO!! 
~Ecwxzao.TPt '~~r!' 
~f(:~O.TPL ~PAD!I 
~ECW..:◄OO, TPL :'iJ; PCti;, 
[:m'lEC91:.JX1QQ,TPl '.:j'p,c1, 
~ l:;'.(;91.l'l,:lf,Q, TPL ~• p,:;a;,i! 
~EC9UX:220,TPL ~Pcac: 
~ECSLt~;230,TPl :i:lf Klt\ 
~ 1;C91:.JX.'.MO. TPt j!; PR;O 

i~ EC9UX"I00, 1'PL '.rl' 5051:! 

~H'fBRUUCH ~ 505(i 
~ ISA, TPL :\1, 505( 
~! JIJMPSS:35, To-I ij 5Q51j 

>· 

:] 

62umil pads 

12umil tracks 

12umil spacing 
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Khi nh§.p chu(>t vao nut Open thi h(>p tho~iLoad Netlist Source xu§.t hi~n, 
trong h(>p tho~i nay ch9n ten t~p tin .MNL da t~o trong sa df> ve m~ch nguyen ly. 

·). 
j ,. ;.,l, 
~ 

My Recent 
Documentt 

Desktop 

~ 
My Computer 

l_C~G~MNLi A,AAAc;,.--,-. 0-""'~--'~--~.---A 

!- • t)E$l1-N6.MNL 
~FP,MNL 
[~MACH TIOl PHAN,MNL 

~PHUOI\IG 12.MNL 
~PHUONG 13.MNL 

~f'HUONG MOl.MNL 

Ch9n nh§.p chu(>t vao nut Open, luc nay h(>p tho~i Save File As xu§.t hi~n 
yeu du chung ta nh~p ten dS luu bang m~ch in silp duqc t~o ra. 

igJ Backup0,max 

~ BACKUPLMAX 

~ BACKUPZ.MAX 
~BACKUP3.MAX 

~ BACKUP4,MAX 
~BACKUPS.MAX 

lmJ]FP •. MAX 
~ MACH TICH PHAN.MAX 

~PHUONG 12,MAX 

~PHUONG 13,MAX 

~ PHUONG MO! LAM.MAX 
~ PHUONG MOL MAX 

File name: ][iij500,\imd$®1 

Save as lype: jBoard (".max) 

lmJj SWEEPLMAX 

~SWEEP2.MAX 

~ SWEEP3.MAX 
~SWEEN.MAX 

~SWEEPS.MAX 

Save 

iJ Cancel 

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

File A (original design file): D:\BT ORCAD\DES1GN8.MAX 
File B [new netlist]: D:\BT ORCAD\DESIGNB.MNL 
Report file: D:\BT ORCAD\DES1GN8.LIS 
Error file: D:\BT ORCAD\DESlGNB.ERR 
Reading File B: completed. 
Extracting footprints: completed. 
Mapping components: completed. 
Merging components: ...................................... fl ................................. . 
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❖ Tflo chan kit n6i m(Jch in cua linh kifn trong moi truirng Layout 

Khi quy trinh xu ly v&i thanh phfin AutoECO khong c6 kha nang truy tim 
linh ki~n nAm trong ban thiSt kS sa d6 m~ch nguyen ly, khung tho~i Link Footprint 
to Component hi~n len man hinh 

AutoECO cannot find a footprinUor component L 1 
from p,art name 126ANS. 

Please ch1:H1se one of the options below: 

Link existing footprint to comiponent .•. 

Create OY modify footprint library ... 

Defer remaining edits until com;ptetion ... 

OK Help . Cancel .j 

Khung tho~i Link Footprint to Component bao linh ki~n chua duqc c~p nh~t 
do d6 dS c~p nh~t chung ta nh~p chm)t vao Link existing footprint component va 
nh~p chm)t vao nut OK dS lµa ch9n, luc nay xu~t hi~n khung tho~i Footprint 
for.. .... 

Chung ta lµa ch9n chan d.m hqp ly cho linh ki~n, khi ch9n xong nh~t chm)t 
vao nut OK. NSu ch9n chan cfun chua thich hqp, vi d1=1 linh ki~n c6 2 chan ma 
chung ta ch9n chan cim c6 1 chan thi se c6 bang bao 16i 

Electrical package 126ANS for comp L 1 has 2 pins, 
but footprint 1/IAl has only 1 pins, 

Please assign a footprint with at least 2 pins, 

OK 

Kich chu9t vao nut OK dS lµa ch9n l~i. 
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❖ Siip xip l(li ctic linh kijn tren biing ve 

Khi cac chan linh ki~n da dugc chc;m xong thi tren man hinh Layout hi~n thi 
cac chan linh ki~n va day nf>i 

DS gi§u di cac day nf>i giua cac chan linh ki~n chung ta nhfip chm)t vao biSu 
tugng Reconnect Mode tren thanh cong C\,l 

Luc nay tren man hinh Layout chi xu§.t hi~n cac chan linh ki~n nhu hinh 

Sau d6 chung ta sip xSp cac chan linh ki~n cho hgp ly bing each nhfip chu{>t 
vao biSu tugng Component Tool tren thanh cong C\,l 

❖ lJjnh khung m(lch in 

DS dinh khung m~ch in chung ta nhfip chu9t vao biSu tugng Obstacle Tool 
tren thanh cong C\l dS ve khung m~ch in. nh§.p chu{>t t~i vi tri cfin ve r6i di chuySn 
dSn diSm khac cfin ve va nhfip chu{>t. Cu thS tiSp t\,lc cho dSn khi bang m~ch in nhu 
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❖ JJjnh sa [up ffl{lCh in 

D@ ch<;m 16p ve m~ch in ta nhip chu9t vao bi@u 
tm;mg View Spreadsheet tren thanh cong C\l sau d6 
ch9n l~nh Stratery >Route Layer tu menu d6 xuf>ng 

Route Sweep 

Route Pass 

M#IWJ 
Route Spacin~ 

H9p tho~i Route Layer xufit hi~n, trong h9p tho~i nay t~i m\lc Enable ch9n 
cac 16p khong ve m~ch in, sau d6 nhfip phai chu9t va ch9n l~nh Properties tu menu 
d6 xuf>ng 

1 Prelimina Ro,ute 
TOP 
BOTTOM 
INNERl 
INNER2 

2 Maze Route 
TOP 
BOTTOM 
INNERl Yes 50 
INNER2 Yes 50 

3 Next 1 

Khi d6 h()p tho~i Edit Layer Strategy 
xuit hi~n, trong h9p tho~i nay bo ch9n m\lc 
Routing Enable, sau d6 nhfip OK d@ chfip nh~n 
thiSt d~t m&i. Tren hinh ve nay chung ta ch9n 
ve m9t 16p m~ch in 

88 Horz. 30 

811 Horz. 0 
0 
fi 
0 

30 
30 
30 

,,, 

21 Selections 

17 Routing Enabled 

LiJ 

w 

OK ~ Help Cancel 
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❖ Ch9y chU'O'llg trinh ve ltl(lch in t!l' il{jng 

Khi chung ta da xac dµih s6 lop cua bang ve m~ch in thi cho ch~y chuong 
trinh ve m~ch in tl;r d(mg bing each nhfip chu(>t vao Auto > Unroute > Board 

Window Help 

Refresh 

Fanout 

Autoroute 

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 tfit, nhfip chu(>t vao nut OK dS tiSp tµc. 

',V All sweeps completed (or disabled) 

❖ T(IO 16 bdt vit tren ffl(J,Ch in 

Chung ta c6 th@ them cac 16 bit vit vao bang m~ch in. Sau khi them cac 16 
b~t vit vao bang m~ch , xac dinh chung kh6ng thu(>c chan linh ki~n cua bang m~ch. 

BS thl,rc hi~n chung ta nhfip chu(>t chc;m Tool> Component> New 
goptioni.: Au«> Windowl-leli;; 

I.ayer ► 
duster ► 
Group ,. 
Matrix ► 

IIRl+:1-!I ' Pack.lge ►, 

Gate 

Footprint 

Padstack 

► 
t-! 

~t F,om Spre,!ldsheet, .. 
~ r« Placement,,, 
Place ••. 

:;,■wx;;;;a 

Luc nay h(>p tho~i Add Component xufit hi~n 

Reference Designator lim: 
Part 'Type lo 
Value o 

Footpiint ..• 

Group# ~ Clusler!O i 
,component flags········ 

' r Fixed n Lncked !"'" Key 
, r Non-Elec:tdc f.7 Rnute Enabled , On Not Rename 

OK tJ 1-felp 
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Nh§.p chuc_k vao nut l~nh Footprint, h9p tho~i Select Footprint xu§.t hi~n 

JUMPER100 
JUMPER200 
T0202.A.8 

• VIA1 
VIA10 
VIA11 
VIA12 
VIA13 
VIA14 
VIA15 
VIA16 

" Add .. Ii 

v Remove j! 

Trong m1,1c Libralies ch9n Layout, cac 16 b~t vit dung trong bang m~ch in 
thuong dung3 lo~i: MTHOLEl, MTHOLE2 vaMTHOLE3. Kich OK sau do t~i 
khung tho~i Select Footprint ch9n thanh phln NonuElectric va nh§.p chu9t vao nut 
OK d~ Ive ch9n 

Reference Designator f2"4-

Part Type 

Value 

Footprint. .. jMTHOLE3 

Location 

V i!1400. Rotation jo 

Group It jO 

Component flags 

Fixed 
w Non-Electric 

OK~ 

Cluster ID 

r Locked 
f.i' Route Enabled 

Help j 

Key 
r Do Not Rename 

Cancel 1· 
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❖ B(it ten cho ban mtJ,Ch in 
BS d~t ten len bang m~ch in, chung ta nh§.p vao biSu tuQ'Ilg Text Tool tren 

thanh cong c1,1 rf>i nh§.p phai chu9t t~i Yi tri bit ky tren man hinh sau d6 chc;m l~nh 
New tu menu d6 xu6ng. Luc nay h◊p tho~i Text Edit xu§.t hi~n 

Type of Text 

Text sui:r,u, 

,,.-.=· Fre.e 

r ftcterenee Oc:11'.i9,ru•,or 
,- Component VuJue , 

•!""'' Cu,n.t.o:rn Prop,l'!:tl·le:!ii 

<" Pu.c~agc: N4!1!mc: 
r Fuolpi'inl, N•!rm"' 

"'f'iext 1,o,ic,o•lon f":."j 
Line Width 1.-,.-o-_ ---- "l'e:>d Ue~gM, r 75_ 

Ra'hnh:,n Cha.-Ro'I: 

OK ~l Help 

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 nh§.p vao nut OK dS h,ra chc;m 

❖ Luu tru: chzcung trinh 
Khi da ve xong hoan chinh thi chung ta hru l~i bang m~ch in bing each ch9n 

biSu tUQ'Ilg Save tren thanh cong Cl,!. 

J~l@f It}ftJ•~t:0t,:~1I 

❖ Bai tjp 

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

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

,:::5 
~ti.n.l-' 
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U2A 
,------.. 74i;.Sl:\S 

x-i:=:,;;'--------'1-------'-l 

\ ;· \ 
\ / 

"i / '\ \ U38 
1 \\ 74LS04 

/ 

y ~;:.---+------"lr-----+---...,___4-l 

U2C 

il 74LS08 

lO li-
8--<,_=::JCARRY 

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

U7A 'USA 

SY SCLK ~ ,,_,_"":c,_2 ---< 

/'7404 2 =-----------<_==tCYCLE 

,."'-U78 

L__"),---------+----------=---;3 >~=ii---,.~ 
U2C / ,404 

~B=----------<=::]CILEAR 

RESET)~,------
U.20 

,--11---------::.=::]INIT2 

))RESET 

1.3.6. Ve m~ch in ciia m~ch di~u khi~n t6c dq dqng cO' DC 

❖ Ve m(lch tli?n nguyen ly cua m(lch ttiJu khiin 8n tljnh t/Jc tfr tlpng cu DC 

M~ch di~n cua m~ch nguyen ly m~ch di~u khi@n 6n dinh t6c d9 d(>ng ca DC 
duqc ve trong chuang trinh ve m~ch di~n nguyen ly da h9c a bai 3. 

❖ Kiim tra m{lch tlifn voi tl(i,c tinh DRC 

I)@ ki@m tra m~ch di~n chung ta nhip chu9t vao Tool > Design Rules Check 
ho~c nhip chu(>t vao cong C\l Design rules check tren thanh cong C\l. 
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Reports 

Back Annotate, , , 

Update Properties, , , 

Part Manager ► 

Luc nay h<)p tho~i Design Rules Check xufit hi~n, luc nay chung ta nhfip 
chu<)t vao nhfing m1,1c cful dS kiSm tra va nhfip chu<)t vao nut OK dS Iva ch9n 

. {~ Checki~~i 
(' Cl~~~DRC markers 

j. •,- ~,Mfti'!chir;al port eon 

r tfieck.'3ffi)age ~tor 

· l . w Re~ icJenlical part refer •· · · 

.ii?R~....,ai(I~• 
··j ... r RefJ!J!thier~ portta ·• ••· .. ·. · . i flep<1~ fie; . CJJ'i~ Output ··••·· 
f. D:\81' OROO\DIEU CHlNH VA ON D . 

❖ T~o tip tin Netlist co phin mu r{>ng MNL. dung cho Layout 
BS t~o t~p tin Netlist chung ta nhfip chu<)t vao Tool> Create Netlist hoijc 

nhfit chu<)t vao cong c1,1 Create Netlist dS Ive 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 m1,1c 

Layout va nhfip chu<)t vao nut OK dS t~o Netlist 
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EDIF 2 0 0 j PSpice 'I SPICE l VHDL] Verilog Layout j INF j Other j 

,,,pCJlfootprint---~ 
! , Combined property string: 

j, j{PCB Footprint} 

r Aun ECO to laJ,out 

! r♦ User Properties <lie in inches 
! r UsetPrciperties are in milITmeteis 
I 

NetlistFile: 

T~o t~p tin bang m~ch in m&i cua t~p tin chua trang sa d6 m~ch di~n cua m~ch 
di~u khi~n t6c d9 d9ng ca DC trong moi truong Layout 

B~ t~o m~ch in b~ng chuang trinh Layout chung ta phai kh&i d9ng chuang 
trinh OrCAD Layout b~ng each nh§,p chuQt vao Start > Programs > OrCad 9 .2 > 
Layout Plus. 

Search 

f~ HelpaooSupport 

Run ••• 

Log Off Adrninist1atcr .•• 

Man hinh Layout xu!t hi~n 

1 Layou 
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Trong man hinh chc.m File> New ho~c nhdp vao biSu tuqng Open new board 
tren thanh cong cv dS t~o bang m~ch in m&i. 

File View Tools 

H9p tho~i Load Template File xudt hi~n, chung ta nhdp chu9t chc;m t~p tin 
DEPAUL Tchua trong thu mvc Data sau d6 nhdp chu9t vao nut Open dS ma t~p tin 
nay. 

V 
My Documents 

·, ....... ::it 
,TC!'.!] 

lBETJ/N'(,TOi 
28ET~T.TCH 
28ET _ 1111'!, TOI 
:38ET fllY, TOI 
366L!a.TCH 
AH,TPL 
AHC,Jfll. 
AVl,TPl 
Alf,TPL 
AVC,TI'l 

\\) 

; OC,TPL . 
~OeFAU.T. TCH 
~ OM8B~VNS. TPL 

3\'ST.TPL 
3\!5Y,TP.l. 

5VST.TPL 
BSVSV,TPL 

. ~OM8BX•.4lS. TPL 

~OM8BX\/5T. TPl 
~DM8BX\ISY,TPL 

~OM_CPtia. TPL 

!DEFAULT 

CPZ®,TPL 
~0MJ.Pl28, TPL 
~OM,.:_LPI~. TPL 
~OM;..,LPl.44.TPC 
~OM.,.lPl-60.TPl 
~OM_LP200,'. TPl 
~EC3UX100.TPl 
~EC3UXl60, TPL 
~EC3UXZW.TPL 
~EGUXZBO.TPL 
~EC,3Uls3'10.TPI. 
~EC3UX400,TPL 

EC6UX100.TPL •. ~JUMf 
160. TPL ~ JlMf · 

fl:6\JX~O. TPL 
jj}EC&./X400, TPL 
gjEC9!.IX100.TPL 
~'EC9UX160.TPL 
[g/,e:c9UXlZO.TPt 
[gj.EC9UXZOO.TPL 
~EC9UX3~0.TPL 
[gjEC9UX400,TPL 
~H'l'BRID.TCH 

~ISA.TPI. 
[gj 3LIMP553S. TCH 

',~Mei.' 
~MEti' 

l~r 
[gjpc:11' 

~p-, 
~Pi;;a,\ 
~Kl'.: 
~PRO 
~sos( 
~sosr 
~SOS{ 

~SO& 

Jr emplale (-•J-pl-;•.-toh_J _______ 3""' 

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 sa d6 ve m~ch nguyen ly. 

My Recent 
Documents 

Desktop 

;?:) 
My Documents 

:~ 
My Computer 

UOI CUNG,MNL 
ESIGN8,MNL 

FP.MNL 

MACH TICH PHAN,MNL 

PHUONG 12,MNL 

PHUONG 13,MNL 

H PHUONG MOI.MNL 

M.v Network File name: jDIEU CHINH VA. ON DINH TDC DO DONG cc..:] 
Places 

Files of type: I Netlist (".mnl] 

Open~ 

Cancel J, 
/ 

Nhfrp chu9t ch9n DIEU CHINH VA ON DINH TOC DO DONG CO.MNL 
sau d6 nhfrp chu9t vao nut Open, luc nay h9p tho~i Save File As xufrt hi~n 



BackupO.max 
BACKUPl.MAX 

BACKUP2. MAX 

BACKUP3.MAX 

BACKUP4, MAX 

ACKUPS.MAX 

Save as type: :I Board (".max} 
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~ DESIGNS.MAX 

~FP,MAX 

~ MACH TICH PHAN.MAX 

~ PHUONG 12.MAX 

~ PHUONG 13.MAX 

~ PHUONG MO! LAM.MAX 

~ PHUONG MOI.MAX 

~SWEEPl.MAX 

~5WEEP2.MAX 

~SWEEP3,MAX 

~SWEEP4,MAX 

~SWEEPS.MAX 

Save~ 

Cancel ,I 

Nh~p chu9t vao nut Save d@ hru luc nay thanh phAn Automatic ECO Utility 
tµ d9ng c~p nh~t cac chan linh ki~n cua sa d6 nguyen ly vao m:;ich 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: ..................... /\ .................................................. . 

❖ T(lo chan kit n8i m(lch in ciia linh kifn trong moi tr-irng Layout 

H()p tho:;ii Link Footprint to Component xuit hi~n va thong bao linh ki~n Q 1 
chua dm;rc c~p nh~t chan linh ki~n 

/"""Rllili(} n" l/ltm.j\,." 8 ~ ")10 i,ab~ \Si!, 0 ~1 "y~"'i1 !½!"' "' 
'•l,c• , , •• '. ,,,,, ,,, , • · •« • • '• IJl1 
w ; D ltf Dm Den ltl0 w"'t12Kt 1S1~1"' 'i ,J}\'. j)n:,;,: ;,flls1•i\1lil'iiziUl.&,~10Je.m.1,,,"\l/Vtlif1¥'illl1,w,,11, ''<%''' \f i~'iih,,. '1!0tl"~ 

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 ... I 

OK I Help I Cancel I 
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DS c~p nh~t chan linh ki~n chung ta nh§.p chu9t vao Link existing footprint 
component va nh§.p chu9t 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 

T0100 
T0101 
T0101/R125 
T012 
T0123 
T0124 

T017/R050 
T018 
T0202AA 
T0202AB 
T0202AC 

T~i m1,1c Libralies chc_m TO, T~i m1,1c Footprint ch9n chan TO126 sau do 
nh§.p nhu9t vao nut OK d€ ch9n. 

H9p 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 

AutoECO cannotfind a footprint for component VR 

from part name RESISTOR_VAR. 

Please choose .one of the options below: 

Link existing footprint to component •.. 

Create or modlfy footprint library ... 

Defer remaining edits until completion •.• 

Help I Cancel j 

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

100 
101 
101/R125 
12 
123 
124 
126 

T017/RD50 
T018 
T0202.AA 

lT0202AC 
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T~i mlJc Libralies chc;m TO, T~i m1Jc Footprint ch9n chan TO202AB sau d6 
nhftp nhu(>t vao nut OK dS ch9n 

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

1llnie,Rootpr,int,to, iomp;i>nem, ya j, ;} { l8I] 
' ' 

\i' {> ! 

AutoECO cannot find a footprint for component Cl 

from part name CAPACITOR_POL. 

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 

DS c~p nh~t chan linh ki~n chung ta nhftp chu(>t vao Link existing footprint 
component va nhftp chu(>t vao nut OK dS h;ra ch9n, luc nay xuftt hi~n khung tho~i 
Footprint for CAPACITOR_POL 

IJUMPER100 
jJUM PE R1000 
,JUMPER1l00 

PER1200 

iJUMPER30O 
rJUMPER400, 
l:JUM PS:RSOOi 
L.!UMPEREOO 
!JUMP[R70U 
l:JUMPEAOOO 
l:JVMPER$00, 

T~i m1Jc Libralies ch9n JUMPER, T~i mlJC Footprint ch9n chan 
JUMPER200 sau d6 nhftp nhu(>t vao nut OK dS ch9n 
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❖ Siip xip l{li ctic linh ki?n tren biing ve 

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

E>S gi§u di cac day n6i giua cac chan linh ki~n ch(mg ta nhftp chu9t vao biSu 
tugng Reconnect Mode tren thanh cong C\l Luc nay tren man hinh Layout chi xuftt 
hi~n cac chan linh ki~n nhuhinh 

E>S x6a bat cac van ban, chung ta nhftp vao biSu tugng Text Tool tren thanh 
cong C\l sau d6 chc;m cac van ban dn xoa r6i nhftn phim Delete tren ban phim dS 
x6a. 
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Sau d6 chung ta silp xSp cac chan linh ki~n cho hgp ly b~ng each nh§.p chu9t 
vao biSu tuqng Component Tool tren thanh cong Cl). Nh§.p chu9t vao linh ki~n r6i 
di chuySn va c6 thS xoay linh ki~n bfug each nh§.n phim R dS b6 tri cac linh ki~n 
cho hqp ly va c6 tinh thAm my. Cu6i cimg chung ta b6 tri d-gc linh ki~n nhuhinh 

. _!J)O_n_~nt Tool' 

❖ Djnh khung mftch in 

BS dinh khung m~ch in chung ta nh§.p chu9t vao biSu tuqng Obstacle Tool 
tren thanh cong Cl) dS ve khung m~ch in. nh§.p chu9t t~i vi tri dn ve r6i di chuySn 
dSn diSm khac cAn ve va nh§.p chu9t. Cu thS tiSp tl)c cho dSn khi bang m~ch in 
nhuhinh 
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FKl0F: . t 
1 tacle Tool~ 

❖ Djnh s8 16p m9ch in 

DS chc;m lop ve m~ch in ta nhip chu9t vao biSu tm;mg View Spreadsheet tren 
thanh cong C\l sau do ch9n l~nh Stratery >Route Layer tu menu db xu6ng 

Route Sweep 

Route Pass 

■MtfM 
Route Spacin 

H(>p tho~i Route Layer xuit hi~n, trong h(>p tho~i nay t~i m\lC Enable ch9n 
cac lop khong ve m~ch in, sau do nh§.p phai chu{,t va ch9n l~nh Properties tu menu 
d6xu6ng 

Sweepllayer Name Enabled Cost Direction . Between 
! WinlCom /Manual 

TOP 50 80:Horz. 30 
BOTTOM 50 20 Vert 30 
INNER.1 50 20Vert 30 
INNER2 30 

1 Prelimina Route 
TOP 0 
BOTTOM 0 

INNER.1 50 20Vert 0 
INNER2 50 80 Horz. 0 

2 Maze Route 
TOP 511 80:Horz. 30 
BOTTOM 50 20Vert 30 .,,, 
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Khi d6 h9p tho(;li Edit Layer Strategy xu~t hi~n, trong h9p tho~i nay bo ch9n 
mvc Routing Enable, sau d6 nh~p OK d6 ch~p nh~n thiSt d~t m&i. Chung ta ch9n 
ve m9t lop m(;lch in 

· 21: Selections 

Routing Enabled 

u 

OK ~ Help 

Sau khi nh~p chu9t vao nut OK ta th~y h9p tho(;li Route Layer cac lop d-qc 
ch9n chuySn tu Yes sang No 

SweepJLayer Name Cost Direction Between 
Win/Com ~mual 

TOP 50 llO Horz. 30 
BOTTOM 50 20Vert 30 
INNER] 50 20Vert. 30 
INNER2 50 llO Horz. 30 

1 Prelimina Route 
TOP 50 ll:OHorz. 0 
BOTTOM 50 20Vert 0 
INNER] 50 20Vert. 0 
INNER2 50 llll Horz. 0 

2 Maze Route, 
TOP 50 80Horz. 30 
BOTTOM 50 20Vert.. 30 

•!• Ch{ly chuO'ng trinh ve 11lflCh in 11:f ilvng 

Khi chung ta da xac dµih s6 lop cua bang ve m(;lch in thi cho ch(;ly ch-ong 
trinh ve m(;lch intµ d9ng bing each nh~p chu9t vao Auto> Unroute > Board 

l!llilWindow Help 

Refresh ► 

Place ► 
Unplace ► 

Fanout ► 
Autoroute ► 
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Khi da ve xong ml:l,ch in, m(>t h(>p thol:l,i xmit hi~n thong bao vi~c ve ml:l,ch in 
da hoan t§t, nhfip chu<)t vao nut OK dS tiSp tµc. 

' .. .i} AD sweeps completed (or disabled) 

I OK ~ 

Sau khi thµc hi~c cac thao tac tren ta d-qc bang ml:l,ch in nhusau 

❖ T{lo 18 bdt vft tren ffl{lCh in 

Chung ta c6 thS them cac 16 bit vit vao bang ml:l,ch in. Sau khi them cac 16 
brtt vit vao bang ml:l,ch , xax dinh chung khong thu<)c chan linh ki~n cua bang ml:l,ch. 

DS thµc hi~n chung ta nhfip chu<)t ch9n Tool> Component> New 

L,wer 
Cluster 
Group 
Matrix 

Auto Window Help 

Sele~t fool 
select Filtered ... 

Gate ► i selett From Spread~heet,,. 
Footprir'lt 

Padstack 

►: QueueForPkm,ment,,, 
Place,,, 

::.■¥H& ,au 
Luc nay h<)p thol:l,i Add Component xufit hi~n 

Reference Designator .l,:'!l:1 

Part Type :o 

Value O 

•·Lo.caiian·" 

X l-HIOO. 

Gruuptl ro-
Cumponcnt flags · · 

f"' Fixed r· Locked 
r Non-Elecitic r.;; Route Enabled 

c· Key 
r Oo Nol Ren,i,me 
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Nh§.p chu(k vao nut l~nh Footprint, h(Jp tho~i Select Footprint xu§.t hi~n 

Trong ID\lC Libralies ch9n Layout, trong ml_lc Footprint ch9n MTHO LE 1. 
Kich OK sau d6 t~i khung tho~i Select Footprint ch9n thanh phln Non-Electric va 
nh&p chu(Jt vao nut OK d~ Ive ch9n 

Value 0 

Footprint. .. Jt•ffHOLEl 

Y j1900. Rotation jo 

Group It ~ Cluster ID 

Component flags 

r Fixed r Locked r Key 
r;, Non-Electric J;, Route Enabled r Do Not Rename 

OK ~ Help ;[ Cancel I 

Sau khi them cac 16 b~t vit vao 4 g6c cua bang m~ch in ta d-gc nhuhinh ve 
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❖ JJ(it ten cho biin ln{ICh in 
I>S d~t ten len bang mi;ich in, chung ta 

nh§,p vao biSu tm;mg Text Tool tren thanh 
cong cv rbi nhfip phai chu<)t ti.ii vitri bfitky 
tren man hinh sau do ch9n l~nh New tu 
menu d6 xu6ng. Luc nay h<)p thoe:li Text 
Edit xufit hi~n 

Text 60 

ofT<0xt---

Text String ]A ON DINH TOC DO DONG CO 

r Reference Designator 
r Component Value 

r Custom Properties 
r Package Name 
r Footprint N.ame 

Text location r,"l 
UneWidlh j10. TextHelgbt !35. 
Rotation jo Cbar Roi lo 
Radius jo. Ch3rAspect 1100 

r Mirrored 

La~er: 
il?!i.iil.'!li :l 

Comp Attachment.; 

OIC ~ Help I Cancel I 

Nh~p ten MACH DIED CHINH VA ON DINH TOC DO DONG CO vao 
mvc Text String sau do nhfip vao nut OKdS Iva ch9n va chung ta duqc bang me:lCh 
in nhuhinh ve. · 

Cu6i cung chung ta mubn 
hiSn thi lop me:lch in bfulg each 
nhfip phim Backspace sau do 
nhin phim 1 thi lop me:lch in duqc 
hiSn thi nhu hinh 
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❖ Luu tritchuung trinh 
Khi da ve xong hoan chinh thi chung ta luu l~i bang m~ch in bing each ch9n 

biSu tm;mg Save tren thanh cong Cl,l. 

til@IDIFi!":&f 01 .~I 
2. Ch~ t~o m~ch in 

2.1. Chuin bi thi~t bi - v~t trr 

- Phip d6ng-, m9t tfun nhga duqc trang d6ng mQt m~t hay hai m~t (ta dung 
lo~i mQt m~t). 
Gilly thuf>c da_in m~ch in (se trinh bay a du&i). 
Nhga thong long . 
G6i thuf>c ngam m~ch (FeC13 d~ng khan).' 
Dao cftt mica . 
Ban ui. 
H<)p nhµa (khong duqc dung h<)p kim lo~i), dung dS dgng FeC13. M9t d6i 
dua nhga dung dS khu§.y dung dich va cat m~ch in len. 
Khoan m~ch cim tay cung adapter 12V (khoang 40k - chua tinh tiSn 
adapter), mui khoan 0.7 - 0.8mm (cho 16 30 mil), 1mm (cho 16 40 mil). Cung 
m9t cu6n sach cu dS ke leri khoan. . 
C9 v~ haYbong ngoay tai dS quet nhga thong. 
Mi§W:S1tM8vbi b!ng_ino:x va iniSng rua chen bing mut vang (su g\lhg m~i 
t1hmJlliY~~~h la dang· sau) 

Chu y::FeCl~ la hoci chdt an· nion manh, co tinh axit, . khong au(Jc daj/vao 
111&t, hay ui3hg Kh6ng GU(JC d1P1k tr6nga6 kim lor;li vi se iin fhon kim loai, chi diftzg 
tronf? hu nhira . .Khi hoa tan mui3i khan vao nuac setoa nhiet rdt manh va nuac c6 
thJ soi. Khi dinh vao qudn ao, khfmg ihltav ra. Khi chc;,m vao tay, tay se hai bt 
kho, cdn rira sach vai nuac, khong nen aJ !du. 

2.2. Cac bmrc ch~ t~o 

2.2.1. In m~ch 

B~n cin c6 m<)t file m~ch in nhu hinh, c6 thS thi@t k@ bing Orcad, Altium 
hay Proteus ... ,· sau d6 hay dung tinh nang xu~t file PDF, dS xuftt l&p Bottom theo 
dung chiSu (kh6ng Mirror) va kich thu&cl 00%.Dung Adobe Illustrator dScopy: 
nhiSu ban tren 1 trang gi~y dSti@t ki~m khi in. 

Sau d6, ra ti~m in Lam San (46 Bf>ng Nai, Phuong 15, Qu~n 10, TPHCM), 
in file PDF vain trengifty thu6c. M~ch phai duqc in b&ng mgc laser, tren m~t bing 
cua gifty thuf>c, in d~m mau, duong m~ch ro net, lien tl,lc (gia la 2 ngan 1 t&).Crtt 
phin nao cam th§.y tf>t nhftt, dung dS lam m~ch. 
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,, ' I~ .1, I 

2.2.2. Cat m:, ch 

...... Bo kiclithu6'c cua hoard d.nlam, sau d6them 1mm m6icinh(dS phong 
her)-: Sau d:q~ dung put l§pgdAu (bµt ghi dia CD) ve len phip d611gtrSn 2 m~t(m~~ 
d:Sngl~n 111~t nfo,ta). 

Dpng dao r9c mica, cilt 2 m~t sau xu6ng 1/3 dSr1 1/2 chiSu day board. Ban 
dAu h~ydim~thu&c:t)hlJa cung hayJllu&c silt d$ di.llh net cit. Khi 4~ c6ySt cilt r6i 
thi lJo, thuoc,xa dS roe cho nhanh. 
Ph;li tQC ca '.2 m~t Khi dii fQC du, h~y dungtay be nhe nhy board theo 2 phia; sao 
()llpdSn lqiiboard dut tJl. khoi phip.' . . . . . 

H'.~y dung m~t.nham miSng nra chen (phin mauxanh la qua miSng mut 
va~g)\ts chirhSt d~ng oxicle. Cha cho dSn. khi.th~y board tli~t sang bong. 
Dµhg mi@ng gifty 4a in.hinh m~ch in, g6.i. board d6ng vira cilt. ra .sao cho bi tri<.m~ch 
:~ri dung v&i vi. tti boar4:: M~t in m~ch cua gi~y ( m~t lang) ap v&i m~t d6ng cu~ 
iboard. Q~p·l~i:cho chic chful{dam bao 1¢.ong bi xedich). 
l.2.3. UimJc~ 

Hay dam bao .tn~ch khong bi xe dich ben trong gifty thuf>c. Sau ct6hay dung 
ban lli; chinh nhi~t P:9 cad nhftt,vaofri a m~t nham cua gifty thu6c(khong ui m~t 
i1h1Ja 9tia·boa:rd). 
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Hay ui tu 5 d@n IO phut, tuy vao kfoh thu6c board. Hay ui ky cac g6c cc;inh, 
,vi phful d6 n~m phfa ria nen lugng nhi~t thucmg t6i it hon. Sau khi ui xong, hay dS 
ngu9i tu tu, khong ngam llU'O'C. 

Sau khi d:S ngu9i m9t thoi gian, hay b6c tu tu lap gidy thubc ra, khong b6c 
nhanh, c6 thS lam tr6c mvc. 

V6i nhung ch6 c6 mau den, khong phai mau xam (do khong c6 gi~y barn 
vao ), hay d6 h;ti b~ng but long dftu. 

2.2.4. Ngam m~ch 

Hay db nguyen g6i FeC13 vao h<)p nhva, r6i sau d6 hay db nu6c khoang 
50ml (khong cho nu6c vao tru6c vi FeC13 khan hao nu6c rdt mc;tnh, se lam nu6c 
biln vao milt). Khi d6, dung dich con rdt n6ng, c6 thS lam nu6c soi, nen hay c§n 
th~n. 

Khudy dSu dung dich b~ng dua, ngay sau d6 hay cho.board d6ng da dugc ui 
va l(>t gifiy vao dung djch khi con n6ng ( dung dich ngu(>i cung dugc nhung dung 
djch n6ng se an d6ng nhanh hon).. · · · 

Khi d6, FeC13 se tac d1;ng v6i Cu tren board tc;io CuC12 va FeC12 hoa tan vao 
dung djch, tuy nhien n6 lc;ti khong tac dvng dugc v6i phful d6ng dugc 16p mvc bao 
v~. 

Hay khufiy d@u va kiem tra board thuang xuyen (khoang 2 - 3 phut m9t lftn). 
NSu board d6ng da dugc an h@t d6ng (tren board ngoai nhung vung mvc bao vfthi 
chi con lc;ii mau nhl)'a, mau d6ng da biSn mdt hoan toan (ke ca mau xanh la.cu.a 
mu6i). Khi d6 cftn v6tmc;ich ra ngay (b~ng dua hay dvng Cl) gilp b~ng nhl)'a hay g6, 
khong dung tay vi FeC13 se an tay), nSu khong v&t mc;tch kip thoi, FeC13 se an t6i 
ph~n d6ng dugc ml)'c bao v~, c6 thS lam duang mc;ich loang 16, hay th~m chi dm 
inc;ich. Sau khi v&t mc;tch, rua lc;ii v6i nu&c (chua tAy.16p ml)'c di). 
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2.2.S. Kh'oan machl 
' ., :,:, ,,,11 

Khi m~chitang c6n u&t khi vua m&irua v6inu6c, hay tranh thu khoan 
111~ch. FJ:ay dung khoan may nho chuyen dung khoan m~ch in, lip mfii khoan va 
cim di~n. KS. m~cll len 1 cuf>n sa¢h dS dS khoan, . . 

V6i16.30 mil(30th,f mil~ 1th =.1/lOOOinch), hay ch9n mfii khoan 0'.8 
haY0.7mm. N &i l640mil, haych91l rm1i 1mm. 

Cfuli'khoan thing dung, mit hay chu y,xem khoan ~6th~nghay chua (khoan 
khong th~n'g, linl1ki~n kh6 cim vao duqc). B~ mui khoan vaoJ6.chinh xac. Vi q 
giua 16•, co m()t phAn d6ng bi a11rien t~o ram()t ch6 lo111,xu6ng giup chung ta dS 
~oanh011.i 

s:iu c1:6:h~y bfrrri nut dS khoan, khi lmoan h@i ml.itben Ida thi dung l~i rbi ru~ 
khoarira. I'i~p tl,lc l<hoan cl19 d@n h@t 9ac 16 c6 cung kich thu6c; 

I<hi4iikhoari hSt 168i'ing kich.thu&c, rut di~n va thay rµui khban c6 kich 
tf(q&c kh~( Sall d§ di11 di~n v~ ti6p tl,lc ]flioart cho.d@n h@t. 

S~µ khi khoan hSt, hay dung mi@ng chili n6i bfulg inox dS t§yh@t U1\TC in. 
:Sau d6 dungn1~t nhatn. mau ~anh cua ini@11g mutrua chen danh min:bdard l<;ti lftn 
nu~,cho dyp. Nh& danh ca 2 rn~t vi,ml.it nhga con: c6 thS c6 cac phftnnhga thua ra 
,khil<hoan. 

2.3. Hoan thi~n m~ch in 

❖ )!bu nh\fa tho~~: 
. . ............ Sau khit!y hSt lop rrtgc, hay dunggi!y chui cho board kho.Sau d6 hay bit 

1d&u han rii~th. Clic, linh, ki~n cftn duqc hap theo thu tg fir th!p dSn cao. Sau khi da 
bai1xong~, haydung c9ve hay p'ong lmoaytai dS chfrm,nhga thong long'.Sau d6 hay 
1quet Ien 1:mard m9t lp-p mong,. Khong dtrqc, chua ch6 nao, tuy nhien chi ,quet m9t 
lqp ill9!lK!lioi:I 

N@ikhOng qh6t Icy; phftn khong duqc nhµa thong bao b9c se nhanh ch6ng bi 
oxi h6ath~hmauden v~ d~n di~n;khongt6t.!. · 
N@u :quet qua nhiSµ~ nhga thong long c6 thS chay qua hen kia va len loivao Hnh 
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ki~n, lam cho cac linh ki~n ca h9c nhu cong tic se bi dinh cac ca du ben trong, 
khong con lam vi~c duqc nfra. 

Sau khi quet hay d~ nhµa thong kho (khi da kho, nhµa thong khong con din~ 
nfra, khoang vii tSng nhµa thong m&i kho hoan toan). C6 th~ dung maysfty d~ rut 
ngin thai gian. 

TAI LI¥U THAM KHAO 
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