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LOI GIOI THitu 

BS dap ung yeu cfiu giang d~y chuang trinh dao t~o ngh@ "Ky thu~t sua 
chfra, Hip rap may tinh" cfing nhu vi~c cung cfip tai li~u giup cho sinh vien 
hQC t~p, khoa Di~n tu chung toi da tiSn hanh bien so~n giao trinh "Ky thu~t bao 
tri, sua chua thiSt bi di~n tu" . 

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

* Nang cao ky nang thao, han linh ki~n. 

* Nang cao ky nang do kiSm linh ki~n tren m~ch. 

* Phan tich, ly lu~n v@ do kiSm trong qua trinh sua chfra. 

* Sua chua thiSt bi di~n tu theo qui trinh sua chua. 

Day la cong trinh duqc viSt bai d<)i ngu giao vien da va dang cong 
tac t~i truoog TCN KTCN Hung Vuong cung voi sv g6p y va phan bi~n 
cua cac doanh nghi~p trong llnh vvc lien quan, tuy v~y, cu6n sach chic chk v~n 
khong tranh khoi nhfrng khiSm khuySt. Chung toi mong nh~n duqc y kiSn 
dong g6p cua b~n dQC dS cu6n sach duqc hoan thi~n han trong Ifill tai ban. . 

Xin tran tr9ng gioi thi~u cung b~n dQC ! 
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GIOI Tmtu VE MO DUN 

Vj tri, tinh chit cua mo dun 

* Vi tri mon h9c: La mo-dun chuyen nganh; sau cac mo-dun Bi~n tu can ban, mi.ich 
di~n tu. 

* Tinh ch~t mon h9c: Ki€m tra. 

Ml}C tieu cua mo dun 

* * Ki~n thuc chuyen mon: 

- Qui trinh sua pan cua thi6t bi di~n tu. 

- Cach tinh gia thanh sua chua thi~t bi. 

- Qui trinh nh~ va giao thi6t bi cho khach hang. 

* * Ky nang ngh€: 

- Nang cad ky nang thao, han linh ki~n. 

- Nang cao ky nang do ki€m linh ki~n tren mi.ich. 

- Phan tich, ly lu~ v€ do ki€m trong qua trinh sua chua. 

- Sua chua thi~t bi di~n tu theo qui trinh sua chua. 

- Nang cao ky nang do ki€m linh ki~n tren mi.ich. 

- Phan tich, ly lu~n v€ do ki€m trong qua trinh sua chua. 

N(H dung cua mo dun 

1. Ky nang can ban 
2. Truy ve sa d6 nguyen ly tu board mi.ich 
3. Quy trinh sua chua thi6t bi di~n tu 
4. Quy trinh giao nh~ sua chua thi~t bi tu khach hang 
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BAI 1: KY NANG CAN B.AN. 

1. Thao va han linh kifn. 

1.1. Thao va han linh kiin dung mohan. 

a. Thao linh kif n 

- Nhfui cfin d!y d€ piton duqc gai vao ch6t gai. 

- Trang nh-ga thong long len chan linh ki~n n€u la IC, n€u la linh ki~n rai ta chi cfin 
nhung dfiu mo han vao nh-ga thong. 

- D~t mo han va cay hut chi nhu hinh du6i day, cha cho chi chay h€t, d~t cay hut chi 
sat xu6ng m~ch va bfrm ch6t gai c6 th€ lam nhi€u lfin nhu tren cho d€n khi s~ch chi 
barn vao chan linh ki~n va m~ch d6ng. 

b. Han linh kif n 

. - Bmrc 1: Cfun linh ki~n len board m~ch, be gh~p hai chan linh ki~n theo chi€u ngang 
ho~c chi€u dung tuy theo m~ch in thi€t k€. Luu y cf> gfulg be vuong g6c cac chan linh 
ki~n. 

- Bmrc 2: Clim linh ki~n vao board m~ch. 

- Luu y: d6i v6i cac linh ki~n c6 cong sufrt 16n nen clim linh ki~n cao hon b€ m~t 
m~ch in khoang 1 cm d€ thoat nhi~t t6t, khong lam n6ng m~ch in nhu hinh sau: 
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TRuCNG KTCN HUNG VudNG KHOA BIE;:N TU 

~'""', ___ d_· _11_1 _I _7~ '""""'·_rji,.,_,,_.;;;:[J~' '~'~b.........L-
Hinh 1 H,nh 2 

Hinh 3 Hinh 4 

- dlll I-~ 
HinhS Hinh 6 

S.\ip x~ kl!ift rlHcac d~y dan d ha.i dau pha'.ica:n b~~ nhll hlnh 1, hlnh 3. 
KhOng dLJ<;ic nhli hlnh 2, hlnh 4, hlnh 5 va hlnh 6, . 

. , 

C1815 

--7 

H'inh 7 
Cac transistor, Led va. tu dLJoc din: nhL1 hlnh 7 

Hinh 8 
Gae d~y IC p ha'.i dL1CiC difl den cho d Cmg ci:ia. ch/l.n linh k~n nhli hlnh 8 

- ;It - - -
Tll:U CHUAN HAN CHAN LINH KteN 

- Bmrc 3: Cit chan linh ki~n: ta c6 th€ dung cac lo.;ti k~m cit d€ cit chan linh ki~n, 
chu y cit chan linh ki~n phai cao hon m.;tch in khoang 1mm d~n 2mm. 

- Bmrc 4: Han chi vao chan linh ki~n: d~t mo han nghieng 1 g6c khoang 45° so v6i 
m~t phfulg ngang cua m.;tch in (xem hinh bu6c 4) sau d6 dua chi vao dfru mo han cho 
chi chay d~u, dam bao sao cho chi phai bao d~u chan linh ki~n. 
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- Bmrc 5: V~ sinh board mi;ich: dung xang thom xit len board mi;ich va dung ch6i ho(lc 
c9 rira si;ich nhga thong barn quanh chan linh ki~n sau khi han (xem hinh bu&c 5). 

Hwhbwc4 Hwhbooc5 

- B11'6'c 6: Ch5ng oxy hoa bfulg each dung dfiu bong ho(lc nhµa thong long xit phu len 
mi;ich in dS bao v~ mi;ich d6ng va chi han khong bi oxy hoa (xem hinh bu&c 6). 

- BU"6'c 7: Dung den gia nhi~t siy kho l&p dfiu bong ho(lc nhµa thong long (hinh 7). 

D.iu bong (nh-.,a thong long) 

H':whbwc6 H'whbwc7 

1.2 .. Thaova ban linb kifn dung may kho. 

❖ f>~ liy 1/0 ra khoi main va ban l~i 

+ BS kho I/0 ra khoi main: tru&c h6t chung ta d\fllg mo han va mo han vu6t chan 
I/0. Luu y di chuySn dfiu mo han, tranh lam mit linh ki~n xung quanh I/0 nhu ti) di~n 
va di~n tr& ... Sau khi chan I/0 du bong thi6c, chung ta chinh gio va nhi~t thich hqp 
biit dfiu kho . Ban dfiu chung ta kho I/0 v&i phi;im vi r9ng kho d6u, tranh kho t~p trung 
lam b6 m(lt main gian n& khong d6u gay r9p main. Khi da nong d6u ta ti6n hanh kho 
d6u Ion chan I/0 d6n khi thi6c bong, ta nr nr d\fllg nh&p nirng nhy I/0 ra ngoai. Luu y 
nirng nhy va nr tu dS khong lam b9c chan I/0 tron main. 

+ BS han I/0 vao main: ta ti6n hanh d\fllg mo han vu6t phfulg thi6c tron 4 hang chan 
I/0, d\fllg nu&c rira rira si;ich b6 m(lt main. B(lt I/0 th~t chinh xac, d\fllg mo han c6 
dinh tung hang chan I/0, chu y han dung chi6u I/0. Ti6p d6n bu them thi6c, d\fllg mo 



6 

han vu6t d9c theo hang chan lam chan I/O an vao main, din du l~i thiec b~ d1J11g mo 
han quyt d9c theo chan d€ lfiy chung ra ngoai. 

❖ ni thao tac voi IC lo~i 4 hang chan gim 

+ Ta ti€n hanh lfiy IC ra ngoai: ta kho r(mg va dSu Ion VlJilg IC, khi du n6ng dSu ta 
kho t~p trung Ion IC khi thfiy thi€c du b6ng d1J11g nh6p nhfic IC ra ngoai. Luu y gi6 va 
nhi~t han d€ khong bi thf>i bay linh ki~n va n)p main, khong kho qua lua se lam 16i IC. 

+ Khi kho IC vao main ta luu yd€ nguyen thi€c tron bS m~t main va bit dAu kho r(mg 
dSu cho den t~p trung, khi thiec du bong b~ d1J11g nh6p nhfic IC vao va kho t&i khi 
thiec du&i chan IC an xu6ng main. Luu y d~t IC dung chiSu va dung l~i khi dam bao 
chan IC du xu6ng h€t main, vi~c han h& chan IC va sai chiSu se gay chay nf> va IC va 
linh ki~n xung quanh. 

+ B6i v&i t\l g6m, di~n tr&, di ot chu y den gi6 va nhi~t han tranh d€ th6i bay mfit linh 
ki~n. 

+ B6i v&i mofet, tranzitor, bios ... ta tien hanh kho tuong ti;r cAn luu y d€n gi6 va 
nhi~t. 

2. Ky nang do. 

2.1. lf u nhm}'c diim khi sfr dl}.ng VOM. 

, * lfu diim: 

- Buqc dung chu yeu d€ ki€m tra cac linh ki~n ban dfui (di-6t, transistor, 
MOSFET ... ) con ho~t d<)ng hay khong, vi d~ quan sat. 
- C6 th€ duqc dung d€ ki€m tra nhanh hu hong cac linh ki~n trong m~ch di~n 
tu. 
- D~ mua va c6 nhiSu gia ban cho ngm:ri dung h,ra ch9n tir gia re cho d€n kha 
dit. 

*Nhll'Q'C diim: 

- D~ hong kim ho~c m~ch di~n tu ben trong n€u khong su dl,lng dung each. 
- Kh6 d9c cac gia tri s6 nhu di~n ap, dong di~n, gia ttj di~n tr&. 
- B<) chinh xac khong cao. 

2.2. lf u nhrrQ'c diim khi sfr dl}.ng DVOM. 

* lfu diim: 

- D~ dang d9c va theo doi cac gia tri s6 hi€n thi tren man hinh. 
- B<) cWnh xac cao. 
- D<) bSn cao. 
- C6 th€ duqc trang bi them cac chuc nang cao cfip khac nhu do tiin s6, do di~n 
dung .. v .. v .. 
*Nhll'Q'C diim: 
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- Bilt tiSn. 
- Kh6 sir d\lng trong truong hqp dung dS kiSm tra nhanh hu hong cu.a cac linh 
ki~n di~n ru 

2.3. Chqn Mass va chqn di~m do. 

2.3.1. Bo di~n ap xoay chi~u. 

01§ tha11g 
hqplycho 
di;, chioh 
xacnhlit 

Khi do di~n ap xoay chi€u ta chuySn thang do v€ cac thang AC, dS thang AC 
cao hon di~n ap dn do m9t nfrc, Vi d\l nSu do di~n ap AC220V ta dS thang AC 250V, 
nSu ta dS thang thfrp hon di~n ap cful do thi d6ng h6 bao kich kim, nSu dS thanh qua 
cao thi kim bao thiSu chinh xac. 

Ch , , h, , uy-c uy: 

TuySt d6i khong dS thang do di~n tr& hay thang do dong di~n khi do vao di~n 
ap xoay chi€u => NSu nhfun d6ng h6 se bi hong ngay l~p rue ! 

Anh co ban quyi,n - Vinh 
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£J€~nh3"m thang do dOng ct~n/' .Go 'Y:io 
~------r1~giJ._iO_n_A_C~=->. s€ h6ng aO-r;g hO 

dodi,t)r 
1,6 ;,.ni do 
vilo ngu6n 

AC 

Anh c6 ban quy.)r, - Vlnh 

Den.Mm t/;ang (fr, lfi$n tr/J, (fo ,;io ngr;i3n AC 
=> se Mng cic di~n trrJ uong dong hi5 

* Neu de th:ang do .ap DC ma do vao nguon AC th1 kim dong ho khong bio , nhu'ng dong ho khong anh hu'frng . 

OF Ac !OIIQI/' 
DC'.11100¥ / .,... - .~ 25~ 

ttC:1'$1)!i . \,N;:~\' 

IJCOOV'( l'lO 

200rnA\ . /:t:10 

il,i)ltM' -- ,..,.,..¥1 
illmA 

N~ud§ 
thang DC 

dovi!m 
ngubnAC 
kim khong 

hen 

Anh ~ ban quy4ln - Vinh 

Nr th:ang DC do ap AC dong ho khong len kim 
tuy nhien dong ho khong hong 
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2.3.2. Hll'ong din do di~n ap mi}t chi~u DC bing d6ng h6 v~n nang. 

Khi do di~n ap m9t ehiSu DC, ta nh& ehuy6n thang do vS thang DC, khi do ta 
d~t que do vao eve duong ( +) nguf>n, que den vao eve am (-) nguf>n, d6 thang do eao 
hon di~n ap eful do m(>t nfie. Vi dv n8u do ap DC 11 OV ta d6 thang DC 250V, truong 
hgp d6 thang do thfip hon di~n ap efin do => kim bao lqeh kim, truong hgp d6 thang 
qua eao => kim bao thi8u ehinh xae. 

00 thang 
quacao 

k~tquado 
khong 

chinhxac 

Anh c6 b.in -q~yen- Vlnb 

❖ Trll'011g hQ'p d~ sai thang do : 

fJi'i tharig 
do h,;,•pJy 

cho d9 
chirih xac 
caonhiit 

O~thang 
qua 

thapd6ng 
hb k[ch 

kirn 

N8u ta d6 sai thang do, do ap m9t ehiSu nhung ta d6 df>ng hf>thang xoay ehiSu 
thi df>ng hf> se bao sai, thong thuong gia ttj bao sai eao gfip 2 lful gia ttj thve eua di~n 
ap DC, tuy nhien df>ng hf> efing khong bi hong . 



10 

❖ Truong hQ'p di nhim thang do 

Chu y - chu y : Tuy~t d6i khong d€ nhAm d6ng hf> vao thang do dong di~n 
ho~c thang do di~n tr& khi ta do di~n ap m<)t chi€u (DC) , n8u nhAm d6ng hf> se bi 
hongngay !! 

C&md& 
cac thang 
do dong 
di~n khi 

Anh to b:!n qui•~n - Vinh 

C&md~ 
cac !hang 
do di~n 

trcr khi do 
vao ngu6n 

DC 

Trr..rGng hqp .tfi' r;.hlmr tira:7fl cfo dC'ng 0/ffen 
!<l:i rfo a¥.r:- ip DC = > ifGnp hO s€ b/ h6r;g l 

T;'?l'Clng iJ:f!P de flhim "tft;mg Go tf~n· trO khi Go O~rr 
ff;; DC=.> c!Ot;:g hO se b/h6r;g cic d.~n trtf b0n trong! 

2.3.3. Hmmg ddn do di~n trrrva tr« khang. 

V &i thang do di~n tr& cua d6ng hf> Vc;lll nang ta c6 th€ do duqc rfit nhi€u thu. 

• Bo ki~m tra gia tri cua di~n tr& 

• Bo ki~m tra S\I thong m~ch cua m<)t do~n day dfui 

• Bo ki€m tra S\f thong m~ch cua m<)t doc;lll m~ch in 

• Bo ki€m tra cac cu<)n day bi8n ap c6 thong m~ch khong 
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• Do ki8m tra sv ph6ng n~p cua t\1 di~n 

• Do ki8m tra xem t\1 c6 bi do, bi ch~p khong. 

• Do ki8m tra tr& khang cua m<)t m~ch di~n 

• Do kiem tra di 6t va bong ban dfui. 
* D8 sir d1_mg duqc cac thang do nay df>ng hf> phai duqc hlp 2 Pin ti~ll 1,5V be1;1 · 
trortg~ rt~ xft dvng cac thang do !Kohm ho~c I0Kohm ta phal Iitp Pl:fi 9Y. '·· · 

,,.,.. ,,; ..,.....,_,..,.. _ _,.....,_~-_,.....,.--, _.f-. ~l 

. R2.7K 

Ash oo ban qu~n - Vinh 

I)~ do tri s6 di~n trrr ta thl}.'c hi~n theo cac bmrc sau : 

• Bu&c 1 : De thang df>ng hf> v€ cac thang do tr&, n~u di~n tr& nh6 thi de thang xl 
ohm ho~c xl0 ohm, n€u di~n tr& l&n thi de thang xlKohm ho~c l0Kohm. => sau 
d6 ch~p hai que do va chinh tri€t ao d8 kim df>ng hf> bao vi tri 0 ohm. 

• Bu&c 2 : Chufui bi do . 

• Bu&c 3 : D~t que do vao hai dfiu di~n tr&, d9c tri s6 tren thang do , Gia tri do 
duqc = chi s6 thang do X thang do 
Vi dv: n€u de thang x 100 ohm va chi s6 bao la 27 thi gia tri la= 100 x 27 = 2700 
ohm= 2,7 Kohm 

• Bu&c 4 : N€u ta de thang do qua cao thi kim chi len m<)t chut , nhu v~y d9c tri s6 
se khong chinh xac. 

• Bu&c 5 : N~u ta d8 thang do qua thfip , kim len qua nhi€u, va d9c tri s6 cilng khong 
chinh xac. 

Khi ilo ili?n trii' ta ch9n thang ilo sao cho kim btio gOn vj tri gifra V{lch chi s6 se 
cho ilp chinh xtic cao nhfi:t. 
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b. ll~ do tri s6 difn trfr ta th\fc hifn theo cac bmrc sau : 
• Bu&c 1 : f)6 thang d6ng h6 v€ cac thang do tr&, n€u di~n tr& nho thi d6 thang xl ohm 

ho~c xl0 ohm, n€u di~n tr6 l&n thi d6 thang xlKohm ho~c l0Kohm. => sau d6 ch~p 
hai que do va chinh tri€t ao d6 kim d6ng h6 bao vi tri 0 ohm. 

• Bu&c 2 : Chuful bi do . 

• Bu&c 3 : f)~t que do vao hai dfiu di~n tr&, d9c tri s6 tren thang do, Gia tri do 
dugc = chi s6 thang do X thang do 
Vi d\l: n€u d6 thang x 100 ohm va chi s6 bao la 27 thi gia tri la= 100 x 27 = 2700 
ohm= 2,7 Kohm 

• Bu&c 4 : N€u ta d6 thang do qua cao thi kim chi len m9t chut , nhu v~y d9c tri s6 se 
khong chinh xac. 

• Bu&c 5 : N€u ta d6 thang do qua thfip, kim len qua nhi€u, va d9c tri s6 cling khong 
chinh xac. 

Khi ilo ili?n trii' ta chpn thang ilo sao cho kim bao g.in vj tr{ giica V{lch chi s8 se cho 
ii{) chfnh xac cao nhfit. 

.Anh e6 Mn quyen- Vinti 

D1)ng tnang x 1K o/7:1:J ae-.to-ein tc t(1 gOm 

d tren la phep do ki6m tra cac 1\1 hoa, 1\1 hoa rfit it khi bi do ho~c ch~p ma chu 
y€u la bi kho ( giam di~n dung) khi do 1\1 hoa d6 bi€t chinh xac muc de) hong cua 1\1 ta 
cfin do so sanh v&i m9t t\l m&i c6 cung di~n dung. 

• d tren la phep do so sanh hai 1\1 hoa cung di~n dung, trong d6 1\1 C 1 la 1\1 m&i 
con C2 la 1\1 cu, ta thfiy 1\1 C2 c6 de) ph6ng ni;tp y€u hon 1\1 C 1 => chung to 1\1 
C2 bi kho ( giam di~n dung ) 

• Chu y khi do tl) ph6ng ni;tp, ta phai dao chi€u que do vai Ifill d6 xem de) ph6ng 
ni;tp. 
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fi 1 Cl A"'~=,~ 

Dtl7g thang x 10 ohtn tftfld'e"in tra t;t ho# 

2.3.4. Huong d~n do dong di~n bing d&ng h6 v~n nang. 
Caclt 1 : Dung thang do dong 

B€ do dong di~n b~ng df>ng hf> v~nnang, ta do df>ng hf> nf>i ti6p v&i tai tieu th1; 
va chu y la chi do dugc dong di~n nho hon gia tri cua thang do cho phep, ta thµc hi~n 
theo cac bu6c sau 

• Buac 1 : B~t df>ng hf> vao thang do dong cao nhfit 

• Bu&c 2: B~t que df>ng hf> nf>i ti6p v&i tai, que do ve chieu duong, que den ve chieu fun 

• Neu kim len thfip qua thi giam thang do 

• Neu kim len kich kim thi tang thang do, neu thang do dad~ thang cao nhfit thi df>ng 
hf> khong do duqc dong di~n nay. 

• Chi sf> kim bao se cho ta bi6t gia tri dong di~n . 
Caclt 2 : Dung thang do tip DC 

Ta c6 th€ do dong di~n qua tai bkg each do s1,1t ap tren di~n tr& h~ dong m~c 
nf>i v&i tai, di~n ap do duqc chia cho gia tri tr& h~n dong se cho bi6t gia tri dong di~n, 
phuong phap nay c6 th€ do duqc cac dong di~n 16n hon kha nang cho phep cua df>ng 
hf> va df>ng hf> cfimg an toan hon. 
Cach 09c tri s6 dong di~n va di~n ap khi do nlnr th~ nao ? 
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l>Qc gia tri di~n ap AC va DC 
Khi do di~n ap DC thi ta d9c gia tri tren v.;tch chi s6 DCV.A 

• NSu ta dS thang do 250V thi ta d9c tren v.;tch c6 gia tri cao nhfit la 2~0, tuong t\f dS 
thang I0V thi d9ctren v.;tch c6 gia tri cao nhfit la 10. truong hqp dS thang I000V 
nhung khong c6 v.;tch nao ghi cho gia tri 1000 thi d9c tren v.;tch gia tri Max= 10, gia 
tri do duqc nhan v&i 100 lAn 

• Khi do di~n ap AC thi d9c gia tri cung tuong t\f. d9c tren v.;tch AC. I 0V, nSu do & 
thang c6 gia tri khac thi ta tinh theo ty 1~. Vi d1,1 nSu dS thang 250V thi m6i chi s6 cua 
v.;tch 10 s6 tuong duong v&i 25V. 

• Khi do dong di~n thi d9c gia tri tuong t\f d9c gia tri khi do di~n ap 
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Bai 2: TRUY VE SO BO NGUYEN LY TU BOARD ~CH 

1. PhU'ong phap ve srr d6 nguyen ly tir board m,cb. 

JS T~o bin. ve SO' d6 m,ch dien nguyen. ly mqi 

B6 t~o m9t ban ve sa d6 m~ch di~n nguyen ly, chung ta phai mo chuang trinh 
Orcad capture ti':r Orcad 9 .2. 

log, Off Administrator ••• 

Jil. Tum Off (omputet . ., 

► 

liJ Microsoft Wwd 

~ MATLAB:6.5 

. e. 

• PSpfce Model Editor 

· Uninst~II Orcad f41Tify Release !l.2 stand~ 

Tu chuang trinh Orcad Capture, chung tatim hi6u v~ cac l~nh menu: 

FILE 

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

New 

rt-'?~:~~ .... i;dit Qp;iion$ Window► 1 

Open ► 

s.:.v~ 
S1:1veAs,,, 

Print. •• 

Pririt Setup,.. 

lmport Desiign ••• 

1 D;\8T <'JRCA.D\~igt'l3 
2 Di\Bl' ()R.C.AO~n2 

Exit 

Cttl+S 

Ctrl+P 

Mo ban thi€t k€ ho~c thu vi~n m&i. Sau khi kich ch9n. L~nh hi~n hai l~nh con 
g6m Design va Library. 
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Design 
Ma trang thi€t k€ sa db nguyen ly m?ch m&i trong khung cua s6 Design 

Manager. Bay la moi truong chung ta quan ly va cac trang lien k€t. Do ban thi€t k€ sa 
db nguyen ly m?ch m&i k€ thua cac d~c tinh tu sa db m?ch m~u, chung ta nen kiSm 
tra l?i ky tru&c khi thi€t k€ sa db m?ch. 

N€u nhu chung ta luu sa db nguyen ly m?ch l§n dfiu, khung tho?i Save As hi~n 
ra, t?o cho b~ ca h◊i t?o duong d~ va thay 
th€ ten t~p tin ma h~ th6ng da kich ho?t. ·••r.•111•111a Project ... 

BS thi€t k€ sa db nguyen ly m?ch, tu 
menu File trong Design Manager, ch9n New 
va ch9n Design tu menu x6. Khung cua s6 
Design Manager hi~n len man hinh chua 
trang thi€t k€ m&i. BiSu tugng sa db nguyen 
ly m?ch dugc danh dfru b~ng dfru s6 ngugc dS 
xac dinh day 1a SO' db nguyen ly m?Ch g6c. Tfrt 
ca van ki~n d~u c6 ten do h~ th6ng kich ho?t. 

s111ve Ctrl+s 

s111veAs ... 

Print.. . Ctrl+P 

Print Setup ... 

1 D:\BT ORCAD\Oes:lgn3 
:Z D:\BT ORCAD\De:sign.? 

Exit 

Library 

VHDLFile 

Text File 

Kich biSu tugng Maximum cua khung cua s6 thi€t k~ dS ph6ng to trang thi~t 
kS tr9n man hinh. 

Library 

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

Khung cua sf> thi~t k~ m?ch nguyen ly m&i chua m◊t trang ve m?ch nguyen ly 
va m◊t sa db nguyen ly ma Capture ma trong trang thi~t k~ m?ch. Trang thu vi~n m&i 
khong chua linh ki~n ho~c ky hi?u linh ki?n bfrt ky. 

S6 lugng khung cua s6 b~ ma trong Capture chi gi&i h~ theo each dung cac 
ngubn tai nguyen trong h? th6ng. B~ c6 th€ dung l?nh Window dS chuySn qua l?i 
trong s6 cac khung cua s6 trong chuO'Ilg trinh Capture. 

Ngoai ra, ch(mg ta cfing c6 th€ cac ban thi€t k€ sa db m?ch nguyen ly cfi v&i 
l?nh Open tu menu File ho~c kich biSu tugng Open tu thanh cong cv. 

Open 

Ma trang sa db thi~t k~ m?ch nguyen ly ho~c thu vi?n trong khung cua s6 m&i. 
Sau khi kich ch9n l?nh, man hinh x6 hai l?nh: Design va Library. 

New ► 

21l£SS a 
I .. , L1,.., .. ,, "''tu:• 

Project.,, I,;,.... 
Design... " • 

5.:tve Qrl+S Library .. , 

Export selection ... 
VHDL F~e .. . 

Text file .. . 
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Design 

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

Library 
Hi~n khung danh sach Open Library d€ ch9n m& thu vi~n tu danh mvc. S6 

lu911g khung cua sf> b~ m& trong Capture chi gi&i h~ theo each dung cac ngu6n tai 
nguyen trong h~ th6ng. B~ c6 th€ dung l~nh Window d€ chuy€n qua l~i trong khung 
cua sf> trong chuang trinh Capture. 

1.2 Chqn va djt linh kifn len ban ve 
PLACE 
Hi~n menu x6 chua cac l~nh lien quan 

vi~c dij,t cac linh ki~n trong trang thi€t k€ sa 
m~ch di~n ci1ng nhu n6i nhi~u trang sa d6 
nguyen ly tu nhung trang roi nhau lien k€t 
thanh m<)t ban thi€t k€ m~ch hoan chlnh. 

m~ch 

L~nh menu chi hi~n ra khi trang thi€t k€ m&i n~m trong khung cua sf> Design 
Manager. 

Part 
Hi~n danh mvc linh ki~n mu6n ch9n dij,t trong trang thi€t ke m~ch nguyen ly 

hi~n hanh .. C6 th~ kich cong cv Part tu thanh cong cv d6 h9a d~ thgc hi~n khung danh 
sach Place Part. . 

ADER/CONN'ECTOR 
ADER/CONNECTOR 

8072/.AMPLiflE Fl 
8072/SO /,AJ,Ft.l Fl ER 
8073/AMPUflER 
8073/SO/AMPLIF!ER 
817 lAMPLlflER 
Ai';',c;n/6MPI IF'll='R .......... ,. ..... ,,,,.,!"·,;··-······· ._.. 



18 

Trong khung danh m\lc Place Part, chung ta ch9n linh ki~n bfulg each ch9n cac 
thu ml,lc tir khung danh ml,lc Libraries d~ quan sat tru&c. B~ c6 th~ ch9n linh ki~n tir 
thu vi~n Capture ho~c SDT. NSu bi,m ch9n linh ki~n tir thu ml,lc SDT, Capture se bien 
dich thu vi~n giup b~n. 

Look in:·1 €:'.) Library 

~Latch 

! LineDriverReceiver 

Mechanical 

MicroController 

~ MicroProcessor 

~Misc 

~Misc2 

~Misc3 

~ MiscLinear 

~ MiscMemory 

~ui1i&ii 
~ MuxDecoder 

~! 
1:;f! 

!I 
i!!j\! 

:-~,·~-;-----~= ·======~------=l=,I 
File name: jMiscPower 

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

:r Open as read-only. 

D~ ch9n linh ki~n va d~t vao trang thiSt kS m~ch: 

Open 

Cancel 

• Kh&i d(mg chuong trinh. Tir menu File, ch9n New va ch9n Design. Man hinh 
hi~n khung ci'ra s6 Design Manager trfulg. NSu cfui thiSt, kich bi~u tuqng 
Maximum d~ ph6ng to khung ci'ra s6 Design Schematic cho tr9n man hinh. 

• Tir menu Place ch9n Part ho~c kich bi~u tuqng Part tir thanh cong C\l d6 h9a d~ 
hi~n khung danh ml,lc Place Part. 

• Trong phfui Libraries, kich ch9n thu m\lc c6 chua linh ki~n muf>n ch9n va danh 
sach linh ki~n trong thu ml,lc vira ch9n hi~n trong khung Part. u Kich ch9n linh 
ki~n trong phfui Part va quan sat ky hi~u linh ki~n trong khung quan sat. 

• Sau khi tim dung linh ki~n theo sa d6 nguyen ly (ve tren gi§y), kich OK. Khung 
danh ml,lc linh ki~n Place Part biSn m§.t, tra b~ v8 khung ci'ra s6 Design. 

• Luc nay, linh ki~n barn theo con tro. Tim vi tri d~ d~t linh ki~n va kich nut trai 
mouse. (NSu muf>n d~t tiSp linh ki~n thu hai 6 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 tir menu x6 
d~ kSt thuc l~nh. 

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

• D~ l~t nguqc linh ki~n tlieo chi8u d9c, kich ch9n linh ki~n va tir menu Edit, 
kich Mirror va ch9n Vertically. 
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• T~m thoi luu l~i m~ch thiet ke vira t~o bfulg each tir menu File, ch9n Save va 
d~t ten m~ch trong khung tho~i Save As. Thi d\l, daodong. Kich OK d8 hru va 
thoat. 

L3 Sip x~plJi cac Iinh kifn tren ban ve mfch difn 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 tiep theo la b6 tri cac linh ki~n sao cho hqp ly va c6 tinh thfun my cao. B8 di 
chuy8n cac linh ki~n chung ta phai dung chu9t nhfip trai vao linh ki~n va di chuy8n 
linh ki~n den vi tri mong mubn. 

Trong qua trinh b6 tri linh ki~n chung ta c6 th8 dung cac l~nh Mirror va l~nh 
Rotale d8 xoay va l~t linh ki~n theo y mubn cua minh. 

Mirror 
L~t nguqc d6i tuqng da ch9n trong trang thiet ke m~ch ho~c sira d6i linh ki~n. 

B~n c6 th8 l~t nguqc d6i tuqng theo chiSu ngang, d9c ho~c ca hai, tuy vao ch9n l~nh 
tir menu x6. B~ khong th8 l~t nguqc cac d6i tuqng khac nhu hinh anh bitmap, ky DJ. 

B8 l~t nguqc d6i tuqng: 

✓ Kich ch9n d6i tuqng 
✓ Tir menu Edit, ch9n Mirror 

- Vfew ~~ .. ,Macro Accessoties ~ Window 

joNC 

Cut Ctrl+X 
Copy Ctrl+C 

Delete Del 

seteet All Ctrl+A 
P•opctti.,,,:... Ctrl+E 
Llnl< Oat..- :P<>rt... Ctrl+L 

Part 

,. . Hotaontalh,<> H .. . ; 

Ctrl+R V"'1'b<:,oli)• V 
~h 

And... Ctrl+F 

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

Rotale 
Xoay d6i tuqng da ch9n m6i lful 90 d9 theo tam d~t cua d6i tuqng. 

B8 thvc hi~n: 

✓ Kich ch9n dbi tuqng mubn xoay 
✓ Tir menu Edit, ch9n Rotate. B6i tuqng se xoay theo chiSu nghich 90 d9. 

M6i lful kich l~nh Rotate, d6i tuqng se xoay 90 d9 theo tam xoay. 
✓ Neu nhu day la d6i tuqng m6i duqc ch9n l~nh l~nh Part (ho~c kich bi8u 

tuqng Part tren thanh cong C\l linh ki~n), khi linh ki~n con barn theo con 
tr6, ch9n vi tri d8 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 mfcb difn va ve drrong day Bus 

Wire 

Ve duong n6i cac linh ki~n l~i v&i nhau de hinh tharlh m~g m~ch dfui tin hi~u 
gifra cac linh ki~n. 

De ve duong m~ch: 
✓ M& l~i t~p tin vira t~o 
✓ Khi cac linh ki~n da duqc b6 tri xong, tir menu Place, ch9n Wire ho~c 

kich bi€u tuqng Place Wire tir thanh d6 h9a. Con tro df>i tharlh hinh chfr 
th~p nho. 

✓ D~t con tro mouse vao m9t dfru linh ki~n, kich nut trai mouse va keo d€n 
dfru linh kien thu hai. 

✓- Kich dup n6t trai mouse ho~c fui phim ESC d€ k€t thuc duong m~ch thu 
nhAt va ve ti€p nhfrng duong m~ch khac An ti€p ESC ho~c kich nut phai 
mouse va ch9n End Mode tir menu xb d€ k€t thuc l~nh 

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

tinh tr~g ch9n, An phim Del d€ x6a va ve Part,.. Shift+P !' 
1 · Database Part Shift+Z II 

Bus 
~1. I 

D~t kh6i m~ch dfui linh ki~n. Khi d~t kh6i m~ch, 
kich nut trai d€ ch9n vi tri dfru tien cua duong m~ch. 
Kich nut trai mouse d€ df>i hu&ng duong m~ch ho~c 
t~o duong n6i v&i kh6i m~ch khac. Kich dup nut trai 
mouse ho~c An phim ESC d€ k€t thuc l~nh va d~t 
duong m~ch dfui khac, fui ti€p phim ESC d€ thoat 
l~nh. 

Junction 

Gan di€m n6i d€ n6i hai duong m~ch di~n ho~c 
tach roi chung. L~nh chi thgc 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. 

D€ thgc hi~n: 

Macro Accessories Options 

Shift+P 

Shift+Z 

• Macro Accessories Options 

Part,,, Shift+P 

Database Part Shift+Z 

Wire 

Bus 

Wiii®, 

Shift+W 

Shift+B 

✓ Trong khi sa d6 nguyen ly m~ch con hi~n di~n tren man hinh, tir menu Place, 
ch9n Junction ho~c kich cong c1,1 Place Junction tren thanh d6 h9a. M9t di€m 
tron den nho barn theo con tro. 

✓ Chuy€n con tro d€n di€m n6i gifra hai duong m~ch di~n va kich nut trai mouse 
d€ t~o di€m n6i. 

✓ Ti€p tl,lc t~o nhfrng di€m n6i khac tren h~ th6ng m~g m~ch di~n. 
✓ Sau khi n6i d€n di€m cu6i cimg tren duong m~ch, kich nut phai mouse va ch9n 

Edit Mode tir menu xf> de k€t thuc l~nh. 
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Bus Entry 
Di.it dmmg mi;ich dfui tren sa d6 nguyen ly mi;ich. 

D€ hinh thanh h~ th6ng k:h6i mi;ich dfrn, bi;tn gan 
nhan k:h6i mi;ich, nhan cac duong tin hi~u cua duong 
mi;ich dfui d6 va gan thong tin gia l~p cho tung ngo vao va 
ngo ra cua linh ki~n d6. Mf>i tin hi~u d€u mang m<)t thong 
tin nfun trong phi;im vi cua duong mi;ich dfui d6. 

Accessories Options 

Part ... Shift+P 
Database Part Shift+Z 
Wire Shift+W 
Bus Shift+B 
Junction Shift+J 

Trong Capture, bi;tn c6 th€ dung thong tin gia l~p nay d€ n6i duong tin hi~u tir 
m<)t khu VIJC cua trang sa d6 nguyen ly v&i k:h6i mi;ich n~m trong trang khac ma 
khong d.n di;it ca kh6i mi;ich dfrn gifra hai khu Vl)'c. 

Ti;io sg lien k€t gifra cac kh&i mi;ich dfin v6i nhau, bi;in c6 th€ n6i duong tin hi~u 
vao kh6i mi;ich theo h~ v~t ly. Di Su thu~ ti~n trong vi~c dung k:h6i mi;ich dfui nay la 
hai kh6i mi;ich c6 th€ n6i v&i nhau ti;ii m<)t di€m tren kh6i mi;ich ma khong dn phai n6i 
cac duong tin hi~u. N€u hai duong mi;ich dfin .dSu chi;iy thfulg vao k:h6i mi;ich cung m<)t 
vi tri, cac duong tin hi~u d6 se duqc n6i li;ii v&i nhau. 

D6 n6i cac mi;tng mi;ich vao k:h6i mi;ich : 

✓ Ve k:h6i mi;ich va gan ten cho k:h6i mi;ich dfui do. 
✓ Tir menu Place, ch9n Bus Entry. Ky hi~u k:h6i m~ch dfin se barn theo con 

tro. (duong g~ch cheo nguqc ngiln). · 
✓ N€u duong dfui k:h6i m~ch khong nk dung ngay g6c mong mu6n, tir 

menu Edit, ch9n Rotate d€ xoay cho dung chiSu. 
✓ Kich nut trai mouse d€ di;it di€m cu6i cung cua duong dfin k:h6i m~ch. 
✓ Li;ip li;ii bu&c 4 cho d€n khi toan be) duong dfui kh6i m~ch da duqc di;it 

vao nhfrng vi tri thich hqp. 
✓ Tir menu Place, ch9n Wire hoi;ic kich cong cv Place Wire tren thanh d6 

h9a va ve m<)t duong n6i tir duong dfin k:h6i mi;ich d€n m<)t chan linh 
ki~n. 

✓ Li;ip l~i bu&c 6 d€ ve cac duong mi;ich khac. 

Net Alias 
Hi~n khung tho~i Net Alias d€ di;it ten cho k:h6i dfui Macro Accessories Options 

d h nh nh h 
Part... Shift+P 

uong m~c cfing u gan cac thu<)c ti va u&ng xoay Database Part Shift+Z 

cua chung. Wire Shift+W 
Bus Shift+B 

M<)t.mi;tng m~ch di~n g6m m<)t hay.nhiSu duong ~~:c;~t7y !~:~::~ 
m~ch mang tinh v~t ly d€ n6i v&i k:h6i dfrn duong m~ch, MiM¥M §@@#kW 
di€m n6i gifra hai k:h6i m~ch nk tren nhfrng trang sa d6 m~ch khac nhau hoi;ic duong 
n6i sang trang thi€t k€ thtr hai. Ngoai ra, cfing tuang tg nhu vi~c di;it ten cac chan ti€p 
ngu6n, cac d6i tuqng ngu6n va nhfrng duong ti€p m~ch hoi;ic mi;ich re. 

Bi;tn c6 th€ sua d6i cac duong mi;ich hoi;ic ca kh6i duong dfui m~ch. Ngoai ra, 
bi;tn cfing c6 th€ sua d6i hoi;ic them cac thu<)c tinh vao nhiSu h~ th&ng mi;tng n6i m~ch. 
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1.5 Gan ten ct6i chi@u va gia ttj cho linh kif n 

Gan thong tin chu giai, minh ho~, di8m do thir ho~c phfui bfrt ky vao nhfmg 
di8m cAn hru y nhu dAu ra, dAu vao cua tin hi~u, tri s6 cua linh ki~n, .. trong sa d6 
m~ch nguyen ly logic device. 

B8 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. Neu cAn thi8t, ch9n phong ky 
tv v&i thu&c l~nh Change cung hu&ng xoay v&i Rotation va mau s~c 
minh h9a v&i Color. 

✓ Sau khi kich OK, khung ky tlJ nh6 barn theo con tr6. Tim vi tri cAn minh 
hc,m va kich nut trai mouse d8 dinh vi. 

✓ L~p l~i cac bu&c tren d8 d~t cac thong tin khac vao nhfmg di8m tuang 
tmg. 

1.6 T;to kh6i tieu ct~ cho trang thi@t k~ 

B~t nhan thong tin cho trang sa d6 nguyen ly m~ch. B~ c6 th8 cho hi~n nhan 
thong tin nay trong cac khung thong tin Design Template va Schematic Page. 
Properties. 

B8 th1Jc hi~n: 

✓ M& 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 th8 lo~i ky hi~u va kich ch9n OK. 
✓ Sau khi v~ l~i trang thi8t k8 v&i ky hi~u kh6i tieu d~ barn theo con tr6, kich nut 

trai mouse d8 d~t khung ngay vi tri da ch9n. 
✓ Kich nut phai mouse va ch9n End Mode d8 k8t thuc l~nh. 
✓ B8 gan nhfmg thong tin mouse&i vao khung tieu d~, tru&c tien kich ch9n va frn 

phim Del dS xoa nhfmg 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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Cancel. 

Add Librar_y ... 

i A~;~~~ Lib;~r; j 

Dong khung cua s6 thi€t k€ sa d6 nguyen ly, thu vi~n, trang thi€t k€ m1;1ch hoi;ic 
sua d6i linh ki~n hi~n hanh. N€u c~n thi€t, Capture se hi~n khung thong tin yeu c~u 
b~ luu nhfmg thay d6i tru&c khi thoat. 

N€u b~ m& khung cua s6 Part Editor qua l~nh Part tu menu Edit, thay d6i chi 
ti€t linh ki~n va sau d6 thoat kh6i khung cira s6 hi~n hanh, Capture se hi~n khung 
thong tin h6i b~ c6 c~p nh~t linh ki~n da thay d6i hi~n hanh hay khong, c~p nh~t tfit 
ca linh ki~n cua lo1;1i nay trong trang thi€t k€, b6 qua nhfmg thay d6i hoi;ic huy l~nh 
Close. 

Save 
Luu nhfmg thay d6i trong ban sa d6 nguyen ly m1;1ch cu duqc m& v&i l~nh Open 

theo ten cu. 

Trong khung cira s6 Design Manager, b1;1n c6 thS luu tfit ca ban thi€t k€ sa d6 
nguyen ly va cac thu vi~n dam& dS thay d6i v&i l~nh Save All tu menu File. 

View Edit Opti0llS Window 

New ► 
Open ► 

Save Ctrl+S 

Save As .. , 

Save As 
Hi~n khung tho1;1i Save As dS luu trang thi€t k€ sa d6 m1;1ch nguyen ly, thu vi~n 

v&i m9t ten m&i duqc m& v&i l~nh Open hoi;ic l~nh New. Ngoai ra, b~ c6 thS luu tfit 
ca ban thi€t k€ sa d6 nguyen ly va cac thu vi~n da m& dS thay d6i v&i l~nh Save All tu 
menu File. · 
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❖ Bai t~p 

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

> 

Bai 2: Ve m~ch di~n nhu hinh ve. Hay cho bi€t chuc nang cua m~ch di~n. 
!J2A 

--- NLSCil 
x~---''f---------'1,-------'-l J 

iJ2C 

1-------------=--;g ~ 74LS08 

,__ _____________ 1"'-i(f Lr---<::::JCARRY 

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

SYSCLK 

RUN 

)--"-8---------<::::::::::::JCLEAR 

RESET}>-, _____ __,, 
U2D 
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1.8. Thl}'c hanh ve mJch nguyen ly cua mtch di~u chinh va 6Il djnh t6c dq dqng 
CO' 

Sa d6 nguyen ly cua m~ch di6u chinh va 6n dinh t6c d9 d9ng ca: 

,!L_ 

220-

J2 D 
OONGCO 

VR 

D1 
D 

/ Rf < 1K 

,._,,;,,,~ 
4.7K 

+ ( Rl 
1uF ,,..,.__ / 1K 

'\ 

Q1 
SCR 

1.8.1. TJO ban ve SO' d6 IDJCb dien nguyen ly moi 

D~ t~o ban ve sa d6 m~ch nguyen ly, ta ch<;m: start> Programs> Orcad 9.2 > 
Capture CIS 

DQalments · 

Help and Suµpo.lt 

1-lSN Eiplorer 

~ Ou~Express; 

► J.,;:, Remote Ass.i5J:arice 

10 Windows Media Player 

► · -~,. Windows Mess.er,!)!'tr 

¥1: Wi.ndows Mwie Makiir 
.. C 

it;i: Microsoft Office Tools 

ll!il Microsoft Excel . 

J[§J . Microsoft PowetPoint 

ifiI Miuo~ft 'Word 
· iitt'rl Ack:ibeAcrobat4.0 

li!ri Multrsil'I'! 1 · 

t~· Sriagit 7 

'IS Layo1Jt Eng Ed oote Cafibrare 

D Layout Engineer's Editioo 

, 9 layout Plus 

•S tayout. Plus Smart?.oote Calibrate 

(B Online Manuah; 

► Bl PSpi:ce 
.· ii PSpii:e AD 

tlJ f>Spji:e Modef Editor 

~ PSp«:e Opt!l'l'li:ter 

►]ID l'Spice Sir1t1.1laoon Manager 

► ~ PSpice: StmuJus; Edl:Cll' 

► ,¾] Release Notes 

► ti Uninst.all Ore.ad family Release 9,2 5taodakme 

•9 Web Update, 
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Capture CIS .·. . ... ·.· ........ . 
Copvri<l!>l © 1S85-2000 CadenceDe,iqn S~st-,lno; 

Khi d6 cua s6 Orcad Capture xuAt hi~n, trong cua s6 nay ch<;m File > New > 
Project d~ t~o sa d6 m~ch nguyen ly m6i 

H(>p thoai New Project xuAt hi~n, t~i ml,lc Name nh~p vao ten sa d6 m~ch 
nguyen ly m&i. T~i ml,lc Create a New Using nhAp ch9n Schematic. NhAp vao nut 
Browse ho~c nhAp vao ml,lc Location tren duong d~n chtrc t~p tin m&i sau d6 nhAp 
chu(>t vao nut OK. Ten cua m~ch nguyen ly : DIEU CHINH VA ON DINH TOC 
DO DONG CO va dm1c hru vao dja chi D:\BT ORCAD 
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Cua s6 Orcad Capture dung d€ ve m~ch nguyen ly xufrt hi~n, trong cua s6 nay 
ta thfry thanh cong C\l dung d€ ve sa d6 nguyen ly nfim d9c & g6c phai mam hinh lam 
vi~c. 

1.8.2 Chqn va dJt cac linh ki~n diode, di~n trrr, bi~n trrr, t\l di~n , SCR, l>qng cO' 
len ban ve m,ch di~n nguyen ly di~u khi~n va fin djnh t6c dq dqng cO' 

f)€ ch9n cac linh ki~n d~t len ban ve chung ta nhfrp ch9n Place > Part tren thanh 
cong C\l, ho~c nhfrp vao bi€u Place part tren thanh cong C\l ho~c dung t6 hgp pWm 
<Shilt+P> 

Macro Accessories Options 

Database P Shift+Z 

Wire Shift+W 

H(>p tho~i Place Part xufrt hi~n 

12 HEADER/CONNECTOR 
3627 /AMPLIFIER 
4 HEADER/CONNECTOR 
8 HEADER/CONNECTOR 
AD8072/AMPLIFIER 
AD8072/SO/AMPLIFIER 
AD8073/AMPLIFIER 
AD8073/SO/AMPLIFI ER 
AD817 /AMPLIFIER 

Chung ta nhfrp chu(>t vao Add Library xufrt hi~n h(>p tho~i Browse File, nhfrp 
chu(>t vao thu vi~n Connector r6i nhftn phim Ctrl tren ban phim va ti8p 1\lc nhfrp 
chu(>t vao ID\LC Discrete r6i nhfrp chu(>t ch9n nut Open 



Look in: !I e:) Library 

e)Iec 

e)Ieeelibs 

QOldlibs 

QPSpice 

~Amplifier 

~ Arithmetic 
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[!lfATOD 
~ BusDriverTransceiver 

~capsym 

~DRAM 
~ ElectroMechanical 

~FIFO 

~Filter 

~FPGA 

~Gate 

l:~i! 
!-ii 
l!J1 
HI 

!l!;I ' I I 
,~,'',·,u· " .... . c ,'/'··,.·····--------------'}J 

File name: :! "Discrete. olb" "Connector. olb" 

Files of type: jcapture Library(".olb) 

r Open as read-only 

Khi d6 h()p tho:;ti Place Part xuM hi~n 

1OCTQ150/TO 
119LNS 

• 126ANS 
126LNS 
154AC 
154AC-470072NO 
154AC-7A5681 EK 
154AC-T 
154AC-T1038Z 
1i:;,1t.NC: 

y{pen I 
Cancel j 

Cancel 

Add Library ... 

Fl~~~\lelitir~;;·1• 

.. P~~t s~~r~h... l 

v Help 

Trang ID\lC Libraries ch9n thu vi~n DISCRETE t:;ii ID\lC Part nh~p vap ky t1J 
R hoi;ic nhfip chu9t vao thanh truqt keo len xu6ng d~ ch9n R. Chon xong nhfip chu9t 
vao nut OK d~ ch9n linh ki~n. 
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. R eroove Library J 
P~rt s ei.teh . .: J 

T;,ti man hinh lam vi~c hie nay t;,ti dAu con tr6 chu9t xufrt hi~n hinh d/,lllg linh 
ki~n di~n tr& R. Nhfrp 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. 

il f:"1"' E.:lit ."1ie<-Y ..... P14>:e l"Ja.XO Act 

Dj~!lilf ~ 

Bu&c ti€p theo chung ta ch9n bi€n tr& bfulg each nhfrp chu9t d€ m& h9p tho;,ti 
Place Part, t;,ti m\lc Libraries ch9n DISCRETE t;,ti m\lc Part ch9n RESISTOR 
VAR sau d6 nhfip OK d€ lfiy linh ki~n. 

< RESISTO 
. RESISTOR StP 7 

RESISTOR SIP 7 HE 
RESISTOR SlP 8 
RESISTOR SIP 8 HE 
RESISTOR SIP 9 
RESISTOR SIP 9 HE 
R£SISTORT. . . 
81'.51<:Tnl'l',I 

Ubrar' < 

,., Add libr<l'!y,., 

fl~l.mr"'yl 
f'lllt Searclt.. j 
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Ti8p tl_lc chung ta ch9n linh ki~n tv di~n C bfulg each nhfip chu<)t d~ mer h<)p 
tho~i Place Part, t~i mvc Libraries chc;m DISCRETE t~i mvc Part ch9n 
CAPACITOR POL sau d6 nhfip OK d~ lfiy linh ki~n. 

.. ,CAP POL 
. CAP POL_FS_3L 
CAP/SM 
CA.PACITOA 
CAPACITOR DUAL NON-POL 
CAPACITOR DUAL POL 
CAPACITOR FEED 
CAPACITOR NON-POL 

Cancel 

,... · -~~~~ary... I 
· . Remove Library I 

Part Search... · 1 

Help 

C? 
<Value> 

Ti8p tvc chung ta ch9n linh ki~n Diode bing each nhfip chu<)t d~ mer h<)p tho~i 
Place Part, t~i mvc Libraries ch9n DISCRETE t~i mvc Part ch9n DIODE sau d6 
nhfip OK d~ lfiy linh ki~n. 

DFOGM: 
Df06S/SM 
DfOBM 
Df08S/SM 
DflOM 
DflOS/SM 
DF2E-DU)PDT 

-~_J 
,., • Add l.ibr~~Y- '" i 

. Rema>1e Librllly· ] 

Part Search... j 

Help 

D? 
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TiSp t\lc ch9n linh ki~n SCR bing each nhfrp chu9t de m& h9p tho~i Place Part, 
t~i ID\lC Libraries ch9n DISCRETE t~i ID\lC Part ch9n EC103M/TO sau d6 nhfrp 
OK de lfry linh ki~n. 

EC103D/TO 
EC103WTO 
EC202A 
ECS·3351A/SM 
ECS·SFM/SM 
EFD·P 
EFOA 

· Ef'OEC: 

C<lllGeCJ •..• 
Mdtib; .. ~ ... j/ 

i R;;.;;; ui;.~~ f ' 
Part Searcll". I j 

Bu&c tiSp theo la ch9n hai chan c~m trong thu vi~n CONNECTOR bing each 
nhfrp chu9t de m& h9p tho~i Place Part, t~i ID\lC Libraries ch9n CONNECTOR t~i 
ID\lC Part ch9n CON2 sau d6 nhfrp OK d€ lfry linh ki~n. 

::±[] 



32 

Sau khi k~t thuc vi~c lfiy linh ki~n thi tren man hinh gf>m cac linh ki~n nhu sau: 

Ji . 

CON2 

1. C1 'I' CAPACITOR POL 

01 · l 01 

2 q EC103Btr0 

DIODE 

1.8.3 Si\p x~p l~i cac linh ki~n tren ban ve m~ch di~n nguyen ly di~u khi~n va 6n 
djnh t6c d{> d{>ng CO' 

Nhfip chm)t vao bi~u tm;mg linh ki~n, luc nay linh ki~n df>i mau, sau d6 gift va 
di chuy~n linh ki~n d~n vi tri thich hqp,·nhfip chm)t d~ 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 d~ xoay va l~t cac linh ki~n lam cho mc;ich di~n nguyen ly c6 tinh 
thfim my va hqp ly. 

J:3 

CON2 

1.8.4 N6i m~ch di~n 

J2 Q 
~[j CON2 

R4 ~· 
I RESISTOR V.AA 

? 
)◄-0 

) 
d R1 

1 C1 
--r-

CAP.AClTOR POL d 

Q1 
EC10313.'TC 

Sau khi slip x~p cac linh ki~n xong chung ta ti~n hanh n6i mousec;ich di~n theo 
dung so db nguyen ly Bookmart&ng Componentsach ch9n Place > Wire ho~c nhfip 
vao bi~u tuqng Place wire tren thanh cong C\l. 
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Macro Accessories Options 

Shift+P 

Shift+Z i Database Part 

j&iMQJ 
; Bus 

¾MW 
Shift+B 

NOi day xong ta duqc sa d6 nguyen ly sau: 

.J3 

CON2 

D1 

C:NODE 

Place wire 

Q1 
EC10:l'.Sff0 

1.8.5 Gan ten d6i cbi~u va gia trj cbo linh ki~n 
D6 gan ten cho linh ki~n ta nhip dup chu<)t vao linh ki~n khi d6 h<)p tho~i 

Display Properties xufit hi~n, chung ta nh~p gia tri cful thay d6i, ta c6 th6 thay d6i 
Font, mau sic va vi tri cua ten gia tri sau d6 nhfip chu9t vao nut OK d6 chip nh~ cac 
thi~t d~t m&i nay. 

; . :':,:<i····:··,···.·.:··:··\··:·;-···::·"'· ··:···.::·· .. ,·.::;;:··::· 

i/Di$1)lay Fomi~tc .... •. ·•···•.·••• ..... ·•··••••·· :: 
1 r\ Do Ntit D~pfa~ · .. 

~ .Val~eOnl~ 
Naine clJ'ld • 

· ... • .. NaitieOn~ 
•... • BotllifVa 

[
:~::; ~~:r:~;· ..... ··-·-: 

Change... I Use Default I 
·~--=~'--,···--· - .. • 

Cancel J Help . · 1 
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Cu6i cimg ta c6 duqc sa df> m~ch di~n nguyen ly cua m~ch diSu chinh va f>n 
dinh t6c d9 d<)ng ca nhu hinh: 

fl_ 

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

Q1 
SCR 

De t~o kh5i tieu dS cho trang thi~t k~ ta nhftp chu<)t vao Place > Title Block 
xuftt hi~n h<)p tho~i Place Title Block ch9n Symbol va nhftp chu9t vao nut OK. 

Name: 

jTitleBlockO 

OK 

Cancel 

Add Library ... 

R e~o~e Libr ~r~ I 
Help . , 

Sau d6 chung ta diSn thong tin vao kh6i tieu dS cho trang thi~t k~. 
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01 
SCR 

MACH DIElJ Cl-:llM-l VAON DINH TOC DO DONG CO 
ev 

cf 

1.8. 7 LU11 trir sO' d6 mfch di~n 

B~ luu sa d6 mouse~ch di~n nguyen ly chung ta nhfip vao bi~u tu(Jllg Save 
Document tren thanh cong cv d~ luu h,1.i sa d6 vira ve. Luc nay chung ta da hoan thanh 
sa d6 nguyen ly m~ch di€u chinh va bn djnh t6c d9 d9ng ca. 

2. Phan tich nguyen ly, ly lu~n sfra chfra. 

2.L Phan>tich nguyen ly hott dqng mfch ngu6n ATX 

❖ Nh~AC 100-240V 
❖ T~o cac DC , c6 mat each ly va bn ap nhu sau : 

a) 5V stdby cho m~ch Vi di€u khi~n cua main board 
b) +3,3V cho main board 
c) +SV va -SV cho main board 
d) + 12V va -12V cho main board 

2.2. SO' d6 b{> ngu6n ATX 
B9 ngu6n ATX g6m c6 5 ph§n chinh : 
a. Xu Ii AC vao 
b. Nful - l9c AC 
c. Ngu6n Standby 
d. Ngu6n chinh 
e. Ki~m soat ngu6n chinh 



2.2.1. SO' d6 nguyen ly 

sa NG 
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N N 

Hinh 2.1 

a ) Li~t ke nhi~ m V\l cac kh6i bq ngu6n ATX: 

STT TENKHOI THA.NHPILAN 

1. XU Li Bl]j:N AC Day dfui-C~u chi-Di~n tr6 

VAO nhi~t am- Di~n tr6 tuy ap-Tt;t 
l9c nhiSu-L9c duong day -
Di~n tra d~p xung khi 
d6ng/ngilt ngu6n 

2 NAN-LQCAC 4 diode ho~c c~u nful va 
lho~c 2 tl;t h6a l9c ngu6n 

3 NGUON 5VstbY IC ho~c BJT dao d(mg t~o 
xung-M~ch t~o ap khm 
d(mg- Mosfet cong su§.t -

BiSn ap xung-Diode 
, 

nan 

PG 

CN 

Nm$MVV 
a) Nh~AC 

b) Ch6ngnhiSu 

c) Baov~AC 

d) Dua AC dSn kh6i nful 

a) T~o ra DC=300V 

b) T~o 150VDC 

a) T~o 5VDC cho Vi dieu 
khi~n 

b) T~o 12VDC cho ic dao 
d9ng cua ngu6n chinh 
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xung- Tµ h6a l9c DC- M~ch 
410 ap duy tri ngu6n nuoi IC
- IC do sai- IC ghep quang 

4 NGUON CHINH IC t~o xung- Mosfet / T~o cac DC cho main board 

5 KIEMSOAT 
NGUONCHINH 

BJTcong srnit - Bi~n ap nhu sau: 

xung-Diode nfu xung- Tµ +12VDC;-12VDC; 

h6a l9c DC -IC do sai +5VDC; -5VDC; +3,3VDC 

IC so sanh-5Vstdby vao
L~nh ma ngu6n chinh- 5V 

ngu6n chinh vao- f)i~n ap 
PG ra-L~nh ON vao- 5VDC 
vao- 3,3VDC vao 

a) Nh~n l~nh PS ON 

b) T~o l~nh ma ngu6n 

chinh 

c) Ki~m s6at cac DC ra 

d) T~o ap bao ngu6n t&t 
PG 

b) Lift ke cac day din ciia b{, ngu6n ATX-230 

Mau day Di~n ap Tir D~n Ghichu 
Den ov Ngu6n Main board Mat main board 

Do +5V Ngu6n Main board 

Cam 3,3V Ngu6n Main board 

Vang 12V Ngu6n Main board 

La ov Main board Ngu6n P.ON: l~nhmangu6n 

Bi~n -12V Ngu6n Main board 

Tim 5V Standby Ngu6n Main board 

Xam 3V-5V Ngu6n Main board PG : bao ngu6n t&t 

Tring -5V Ngu6n Main board 
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c) Li~t ke dong di~n t6i da ciia cac DC ra 

Di~n ap Dong di~n t6i da 

5V Standby 1A 

+5V 20A 

3,3V 14A 

12V 9A 

-12V O,SA 

-5V O,SA 

2.2.2. SO' d6 m~ch ngu6n ATX Shindo 

Tir D~n 

Ngu6n Main board 

Ngu6n Main board 

Ngu6n Main board 

Ngu6n Main board 

Ngu6n Main board 

Ngu6n Main board 



NGU6N ATX SHIDO 

I "-'UI I n~n, ... , ... q- -~~?) - . .• I --Jw.l e; 
= =-
~ 
(H I I "l;;'-i=s:..__._,.. '•' ~ ll~01 r.1.11!:an11.1.r.1n ~n.JUD I I 

IC GHEP QUANG 

ICDbSAI 

C23 
220 ~le 1,,ne 

LI I> ,5V 

dlldng 
-12V 

vllng 
~ +12V 

do 
I --- I .a. l::t£ ii 11 ► ••V 

'"~"'" ,~ __ ±,/""1111 i,,l,lV 
----~ I 

xam 
r/4J"3m' 19•m ODO$ Ill II 5,,G 

la .. 111 II PJON 

I R14AU118k_.,,j _.._,, ,,., I tfm 
5Vstdby 

(.;.) 

\0 
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Hmh cac linh ki~n chinh cu.a bl? ngudn A 'IX-SHIDO 

Bii!t. at, xung ngudti chinh--------. 
Bl~ ap la1 irung hgu&i chthh -----. 

Cdng su51: ngu&i cltfnh ------. 

me 

D~y caln ~a 3,3VDC 

!lfy C"6 Pa 5\/0C 

~y (eh h di maf 

. I.A94 
\' 

LI¥T KE NID¥M vv cAc KHOI B() NGUON ATX-SIDDO 

STT TENKHOI LINHKI.$N NHI]$MV1) 

1 XULiBI¥N CNl-Fl-TNR- CY1-CY2 Nh~, ch6ng nhi~u,bao v? 

ACVAO AC, dua AC d~n nful- l9c 

2 NAN-LQCAC D3SA60- Cl-C2-R3-R4 Tc;to ra DC=300V cho cac 

rnc;tch SMPS; phan ap tc;to 

150V cho rnc;tch cong smit 

ngu6nchinh 

3 NGUON 5VstbY T3-R501-R504-C502- D502-Q2- Tc;to: 

R502-Ql-R506- C51- R507- ♦ VDC cho Vi di~u khiSn 
R508-D501-ZD1- D503-R505-

♦ 12VDC cho ic dao 
C503- D04-C22- D03- C04-L01-

dc)ng cu.a ngu6n chinh 
C06-R66-R509- R510-IC3- IC4-

C504- R511-R511A 

4 NGUON I CTL494-Q3-Q4-C9-QO 1-Q02- Tc;to cacDC: 

CHINH R6-R7-R8-R9-D1-C3-R2-R4-R5- + 12VDC cho CPU va 



41 

STT TENKHOI LINHKIEN NHIEMVTJ 
Tl -R45-R46-C23,.C24- R52-Ll- qu:;it gi6 

L2-C25-R52-D10- R46-R47- -12VDC 
C29-C30 -C3 l-L3-C32-R49-D8- +5VDC 
Ll-C3-L4-D9-C28-R50-Dl l-

-5VDC 
C33-R55C34-Q4-C35-R56-R57-

R58-R59-JC-IC7-R33-R34-R35- +3,3VDC 

Cl9-R36-R37-R38-R39-Cl9-IC2 

5 KIEMSOAT ICLM6339-Q6-R38- Cl2- R65- ♦ Nh~ l?nh PS/ON 
NGUON D36- R41-D34-D38- D39- R46- ♦ T:;io l?nh ma DTC 
CHINH R42-R59-R40- R45-R44- R37-

♦ T:;io ap bao ngubn t6t ( 
R35- R60- R61-R62-R48-R49-
R29- R50-R63- R64- R35A-

PG) 

R65A Rl4-Rl4A-Rl 7- R34- ♦ Ki~m s6at cac DC cua 

D32-ZD2-ZD2A-DA-DB- D37- ngubnchinh 

D50- Cl9 

Lllj:T KE NHllj:M VV LINH KI:lj:N BQ NGUON ATX-SIDDO 

MASO TRJSO NHIEMVTJ 

XULiDI:lj:N AC vAo 
1. CNl Tr:;im n6i day dfin AC 

2. Fl C§.u chi Bao v? qua dong (OCP) 

3. TNR Di?n tr& nhi?t Khaidongem 

am 

4. CY1-CY2 T\lpF LQc nhiSu 

NAN-LQCAC 

5. D3SBA60 3/600V NfuiAC 

6. Cl 470uF/250V LQc ngubn chinh 

7. C2 470uF/250V LQc ngubn chinh. 

8. R3 150K/0,5W PhanapDC 

9. R4 150K/0,5W PhanapDC 
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MASO TRJ:SO NHI.SMV{) 

NGUON 5V Stby 

10. R501-R504-C502 Theo sa db T~o ap khai d(mg cho dao d9ng cu.a ngubn 

5V stdby-C502 t~o xung dao d9ng 

11. D502 1N4148 L!y phfui duang cu.a xung hbi tiSp v~ Q2 

12. Q2 C3150 Cong su!t ngubn 

13. R502 2,2/2W Cam biSn dong di~n CJ Q2 

14. R506-C51 2K--223 Dfui ap cam biSn dong tir Q2 dSn Ql 

15. Ql C945 Di~u biSn d9 r9ng xung dS 6n ap 

16. R505-C503-D503 Theo sa db Kh6ng chS bien d9 xung CUQn SO' khong cho 

qua cao 

17. D501 1N4148 Nlln xung t~o DC cho IC3 va ZD2 

18. ZD2501 6,8V Bao v~ qua xung CJ T3 

19. R508 2K7 Dfui ap bao v~ qua xung dSn Q 1 

20. R507 220 Dfui ap tir IC3 dSn Ql dS 6n ap 

21. D03-C04-L01- 1N5819- Nlln xung va l9c t~o 5VDC standby ra 

C06 470uF/16V 

22.R51 l-R511A 5K6-4K7 Phan ap 5V dS t~o ap I!y m&u 2,4V cho IC4 
(do sai) 

23. IC4 TL431 Do sai 

24. IC3 PC817C Ghep quang 

25. R509 39 L!y ngubn 5V nuoi IC3 

26. R510 lK L!y ngubn 5V cho chan K cu.a IC4 

KIEM soAT NGUON CHINH 

27. IC2 LA6339 Nh~ l~nh PS/ON-T~o OV cho chan 4 IC 
TL494-KiSm s6at cac DC ra : 5VDC; 
+12VDC; -5VDC;-12VDC cu.a ngubn chinh 

1. Chan 1 VOUTl Ap ra 1: f)i~n ap dong Q6 t~o ov chan 4 cho 

IC TL494 c6 xung 
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2. Chan2 VOUT2 Ap ra 2: Duy tri OV chan 4 cho ICTL494 c6 

xung 

3. Chan3 vcc Ngu6n nuoi IC : 5V 

4. Chan4 VINl- Ap ngo vao 1- :Di?n ap DC do cac R phan ap 

5V 

5. Chan 5 VINl+ Ap ngo vao 1 + : Di?n ap tir mi;i,ch cam biSn 
cac DC ra 

6. Chan6 VIN2- Ap ngo vao 2- : Nh~ di?n ap PS ON 

7. Chan 7 VIN2+ Ap ngo vao 2+: Di?n ap DC do ·cac R phan 

ap5V 

8. Chan 8 VIN3- Ngo vao 3- : Di?n ap DC do cac R phan ap 

5V 

9. Chan 9 VIN3+ Ngo vao 3+: Di?n ap tu chan FB cua IC 

TL494 

10. Chan 10 VIN4- Ngo vao 4-: Di?n ap DC do cac R phan ap 

5V 

11. Chan 11 VIN4- Ngo vao 4+: Di?n ap DC do cac R phan ap tu 

VOUTl 

12. Chan 12 GND Mat 

13. Chan 13 VOUT4 Ngo ra 4: Di?n ap bao ngu6n t6t 

14. Chan 14 VOUT3 Ngo ra 3: KSt qua soap chan 9 vm. chan 8 

28. Rl 7-ZD2-R34- 1K2-15V-1K8- Ti;i,o ap cam biSn dSn tir cac DC ra ( +5V; 

D32 4148 +12V; -5V; -12V) d6 vao chan 5 IC6 

29. R35 -R37 4K7-10K Phan ap 5V cho chan 6 IC6 

30. R40-R44-R45- 10K-33K-15K- Phan ap 5V cho chan 4 IC6 

D33 4148 

31. R59 -D39 lOK-4148 H6i tiSp tir chan 2 v€ chan 5 IC6 

32. R42 lOK Phan ap 5V cho chan 1 IC6 

33. R46 lOK Phan ap 5V cho chan 2 IC6 
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34. R64-R60-R63 - 68K-100- Phan ap 5V eho ehan 11 IC6 

D39 lOOK-4148 

35. R49 IM Hf>i ti€p tu ehan 13 v~ ehan 11 IC6 

36. R60-R61-R53 - 19K-100K- Phan ap 5V eho ehan 10 va 8 IC6 

R62 15K-27K 

NGUONCHINH 

37.ICl TL494 Dao d(mg t;;io xung 

1. Chan 1 lEA IN- Ngo vao 1, eve+ eua kh6i do sai 1 trong IC 

2. Chan2 lEA IN- Ngo vao 1, eve - eua kh6i do sai 1 trong IC 

3. Chan3 FB Di~n ap h6i ti€p d~ di~u bi€n d(> r(>ng xung 

4. Chan4 DTC Ki~m soat thm. khoan ngung eua xung 

5. Chan 5 CT Tµ dinh tfui s6 xung 

6. Chan 6 RT Tr& dinh t!n s6 xung 

7. Chan 7 GND Mat 

8.Chan 8 OUTl Ngo xung ra 1 

9.Chan9 GND Mat 

IO.Chan 10 GND Mat 

11.Chan 11 OUT2 Ngo xungra 1 

12.Chan 12 vcc Ngu6n nuoi IC: + 12V 

13.Chan 13 OUT Ctl Ki~m soat pha eua xung ra 

14.Chan 14 REF Di~n ap ehufui 5V do IC t;;io ra 

15.Chan 15 2EA IN- Ngo vao 2, eve - eua kh6i do sai 1 trong IC 

16.Chan 16 2EA IN+ Ngo vao 2, eve+ - eua kh6i do sai 1 trong IC 

38. Rl5-R16 4K7-27K T;;to ap m!u eua + 12V ra va 5V ra vao ehan 1 

euaIC 

39. R47 4K7 Lfty ap 5V eho ehan 2 

40. R48 33K Dfui ap tu ehan 3 IC TL494 dSn ehan 9 IC 
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LM6339 

41. R65 lK Phan ap 5V cho C(Q6) 

42. D34 1N4148 Ghim ap cho chan 4 IC 

43. C30-'R30 102-18K T\l -Tr& djnh tk s6 xung 

44. R54- R55-R56- 220K-27K- T~o ap mfru cho chan do sai 16 IC TL494 

R57-R58 2,7K-150K-

47K 

45. D14 1N4148 Ghim ap cho chan do sai 16 IC TL494 

46. D15 1N4148 Dinh chiSu dong di?n: 12VCC ra Tl 

47.R13 1,5K Phan ap cho C cua Q3-Q4 va chan 16 IC 

48. RIO 100 H~n dong a cu9n S(Y T2 

49. Rll-R12 2K7 Phan ap chan B cua Q3-Q4 

50. Q3-Q4 C945 Lai xung tu chan 8-11 IC ra cu9n S(Y T2 

51. DlO-Dll FR104 D~p xung t\T cam nghjch cua T2 bao v? Q3-
Q4 

52. ClO 10uF/16V Giu ap DC cho chan E cua Q3-Q4 

53. D12-D19 1N4148 Phan ap cho chan E cua Q3-Q4 

54. C7-C8 10uF/16V Dfrn xung dSn QO 1-Q02 

55. D3-D4-D5-D6 1N4148 Kh6ng chS xung a 2 c-.;rc C7-C8 <= 1,2V 

56. R4-R5 1 H~ dong vao chan B cua QO 1-Q02 

57. R7-R8 2K7 Chia se dong di?n vao chan B cua QO 1-Q02 

58. QOl NT407F ( N~p ap 300VDC qua cu9n S(Y Tl cho C9 t~o 

D13007) xung tam giac 

59. Q02 NT407F ( Xa ap CY C9 qua cu9n S(Y Tl xu6ng mat t~o 

D13007) xung tam giac 

60. Dl-D2 FR104 D~p xung t\{ cam nghjch cua Tl bao v? QOl-
Q02 

61.R8-Cl0 51-223 L9c cao tk ,kh6ng chS xung a cu9n sa Tl 
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62.C9 Tµmylar N~p r6i xa ap 300VDC t~o xung tam giac 
luF/250V cho cu9n sa Tl 

63.D21-C26 STPS16 Nful xung va l9c gqn ~o ra 3,3VDC 

64.D22-C27 STPS16 Nful xung va l9c gqn ~o ra 5VDC 

65.D23-C28 STPRl0 Nful xung va lQc gqn ~o ra 5VDC 

66.D24-D25-C23 FRI 04- FRI 04- Nful xung nghich va l9c gqn tc;io ra -5VDC 
220uF/10V 

67 .D26-D27-C24 FRI 04- FRI 04- Nful xung nghich va l9c gqn t~o ra -12VDC 

220uF/16V 

68.Ll 5 CUQil cam L9c nhiSu cao tin 
qu§n tren cung 

1 loi ferrite 
, 

vongxuyen. 

2.2.3. Ho~t d«)ng cua b«) ngu6n ATX SHIDO ( hinh 2.3) 
a) Xfr Ii AC vao :Bi~n ap AC 220V vao CNI qua c§.u chi 5A bao v~ qua dong; 

d€n TNR d€ kh&i d('mg m€m, d€n hai d§.u CYI, CY2 d€ loc nhi€u . 
b) Ni\n AC- LQc gQ'll - Phan ap 300VDC : 
- AC d€n c§.u niln toan ki D3SBA60 va 2 11,l l9c ggn Cl,C2 n6i ti€p tc;lo ra 

300VDC. 
- Hai di~n tr& R3 va R4 ghep ki€u phan ap tc;lo ra 150VDC . 
- 300VDC va 150VDC lam ngu6n nuoi cho mc;lch cong sufit ngu6n chinh; 

rieng 300VC con nuoi ffic;lCh tc;l0 5V Standby 
c) T~o 5V Standby: 
- Tc;lo xung PWM: Bi~n ap 300VDC ra 2 ng5: ng5 thu I vao Pl ( cu('m sa 

cua bi€n ap xung T3) ra P2 d€n chan C cua bjt cong sufit Q2 ; ngo thu II qua 
R501va R501 nc;lp vao 11,l C502 d€ tc;lo ap khm d9ng Q2. Bi~n ap & C502 
tang d§.n len ,khi dc;lt 0,5V thi Q2 dful, dong di~n cu9n Pl-P2 tang lam cho 
cu9n thu Vl-V2 se c6 xung cam ung h6i ti€p v€ chan B cua Q2 qua D502 
va R504 thuc ep Q2 bao hoa r6i ngung dful va tiep di€n lien 11,lc, hinh thanh 
dao dong . Dao d9ng xung sinh ra & cu9n Vl-V2 c6 dc;lllg xung vuong duqc 
h6i tiep v€ Q2. 

- Khuech dc;li xung PWM: Q2 kh€ch dc;li cong sufit xung , tc;lo ra xung c6 bien 
d9 cao 300V dinh & cu9n sa cua T3 

- Bi€n ap xung: Cac cu9n thu cua T3 hoc;lt d9ng nhu sau: 
■ VI hc;l ap xung PWM ra 2 ng5 : ng5 I den D502 va R504 d~ duy tri dao 

d9ng xung; ng5 II den D501 
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■ S2 hi;t ap xung PWM den D03 . 
■ S3 hi;t ap xung PWM den D04 
■ PWM la xung vuong c6 2 th<'ri khoan : th<'ri khoan xung c6 muc cao gQi la 

d(> r(>ng xung hay ON TIME, thcri khoan xung c6 muc thfip g9i OFF 
TIME 

- Cac mi;tch n~n l9c xung hoi;tt d(>ng nhu sau : 
■ D501 nfu xung PWM; ti;to DC cho IC3 va ZD501 
■ D03 n~n xung PWM; C04va C06 l9c gQ'Il ti;to 5VDC ra cung cfip cho chip 

khi~n ngu6n cua mainboard. E>i~n ap nfty duqc g9i : 5VStandby 
■ D04 nfu xung PWM; C2219c gQ'Il ti;to 12VDC ra cung cfip cho ICl d~ 

ti;to xung cho kh6i ngu6n chinh 
■ Cac di~n ap DC duqc ti;to ra c6 gia tri d6ng bien v&i d(> r(>ng xung 

- E>~ bn ap, mi;tch hoi;tt d(>ng nhu sau : 
■ DC qua R509 vao chan 1 cua IC ghep quang ti;to dong di~n qua Led phat 

quang, ra & chan 2 ghep quang , den chan K cua IC4 bien thanh dong AK 
( tu A den K ) cho IC4 

■ DC qua duqc R5111 va R511A phan ap d~ ti;to ra ap mfiu den chan R cua 
IC4 d~ bien d6i dong AK cua IC4. Dong AK d6ng bien v&i di~n ap DC 
ra; do d6 anh sang do Led trong IC3 ti;to ra d6ng bien v&i di~n ap DC ra 

■ Trong IC 3; BJT cam quang nh~ anh sang tu Led se hoi;tt d(>ng; ti;to ra 
dong di~n tu C ( chan 4 ) den E ( chan 3 ) . E>i~n ap VCC tu chan 7 cua 
ICl cung la ngu6n nuoi BJT cam quang . Neu Led phat sang mi;tnh, dong 
di~n CE cua BJT cam quang tang , di~n ap & chan 3 cua IC3 qua R507 
den chan B cua Q 1 cung tang heo , ket qua Q 1 dfin mi;tnh hon se giam d(> 
r(>ng xung vao chan B cua Q2- Nguqc li;ti neu Led phat sang yeu , ket 
qua se tang d(> r(>ng xung 

■ Khi di~n ap AC vao tang ho~c mainboard giam tai , DC ra se tang ti;to 
hi~u ung tang dong AK 6 IC4, Led phat sang mi;tnh lam giam d(> r(>ng 
xung ra . Ket qua DC ra se hi;t gia tri cho vua dinh muc 

■ Khi di~n ap AC vao giam ho~c mainboard tang tai , DC ra se giam ti;to 
hi~u ung giam dong AK & IC4, Led phat sang yeu lam tang d(> r(>ng xung 
ra . Ket qua DC ra se tang gia tri cho du dinh muc 

E>~ bao v~ b(> ngu6n khi c6 sv c6 qua tai ho~c qua ap xung , mi;tch hoi;tt d(>ng 
nhu sau: 
■ Qua tai lam cho dong di~n qua cu(>n SCY va Q2 tang qua muc, c6 th~ gay 

chay bien ap T3va chi;tm CE cua Q2. Nhcr c6 R502 ti;to di~n ap cam bien 
dong, qua R506, tac d(>ng Ql dfin mi;tnh lam giam d(> r(>ng xung PWM 

■ Qua xung 6 cu(>n Vlqua D501ti;to di~n ap DC 6 dftu K cua ZD501 tang 
tren 6,8V, lam thong ZDl; quaR608 di~n ap nfty tac d(>ng bao hoa Ql, 
thoat mat het xung PWM ti;to di~u ki~n cho Q2 ngung dfin d~ thoat khoi 
svc6 

d) Ngu6n chinh tfo 3,3VDC; 5VDC; 12VDC; -5VDC; -12VDC : 
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- Tl:l-o xung PWM : ICl( 1L494) sau khi duqc ngu6n nuoi 12VDC tu D04-
C22 vao chan 12 va c6 l~nh PSON tl:l-o ra di~n ap 0V tac d<)ng chan 4, ICl 
se tl:l-o xung PWM ra 6 chan 8 va chan 11 theo trinh tg :ban ki d!u chan 8 c6 
mire xung duong , ban ki sau chan 11 c6 mire xung duong 

- KhuSch dl:l-i xung: ban ki d!u Q3 khuSch dl:l-i xung duong tu chan 8 ICl, 
xung khuSch dl:l-i ra cu<)n sa P 1 ( cua T2 ); ban ki sau Q4 khuSch dl:l-i xung 
duong tu chan 11 ICl, xung khuech dl:l-i ra cu<)n sa P3( cua T2 ); 

- Bien ap xung : T2 c6 kich c5' nho cho dong di~n thfrp ; cac cu<)n thir cua T2 
hol:l-t d<)ng nhu sau : 
■ S 1 hl:l- ap xung PWM : ban ki d!u xung ra c6 mire cao den Q0 1 
■ S4 hl:l- ap xung PWM : ban ki sau xung ra c6 mire cao dSn Q02 

- Cong suit xung Q0 1 va Q02 : 
■ Ban ki d!u Q0 1 nh~ xung PWM c6 mire cao, Q0 1 bao hoa ( ON ) d~n 

300V tu chan C xu6ng E vao S2 ra S3 ( cua T2) dSn P3 ra Pl (cua Tl) 
nl:l-p vao t\,l C9 sinh ra xung nl:l-p tl,16 cu<)n sa Pl-P3 ( Tl ) 

■ Ban ki sau Q02 nh~n xung PWM c6 mire cao, Q2 bao hoa ( ON ) xa ap 
300V 6 C9 xu6ng Pl ra P3 (cua Tl) den S3 ra S2 den chan C xu6ng E 
n6i mat ( Q02) sinh ra xung xa tl,16 cu<)n sa Pl-P3 (Tl ) 

- Bien ap cong sufit xung: Tl c6 kich c5' 16n cho dong di~n cao; cac cu<)n thir 
cua T 1 hol:l-t d<)ng nhu sau : 
■ S4 6 gifra lam chan trung tinh n6i mat 
■ S3-S5 hl:l- ap xung PWM, tl:l-0 2 xung dao pha c6 mire thfip d~ nful+l9c ra 

3,3VDC 
■ S2-S6 hl:l- ap xung PWM tl:l-o 2 xung dao pha c6 muc thfrp d~ nful+l9c ra 

+SVDC va-SVDC 
■ S1-S7 hl:l- ap xung PWM tl:l-o 2 xung dao pha c6 muc thfip d~ nful+l9c ra 

+12VDC va-12VDC 
Cac mi;ich nim l9c xung d~ ti;io cac di~n ap DC ra cho mainboard hol:l-t d<)ng 
nhu sau: 
■ D21 n~n xung PWM cua S3-S5; Ll can cao tk va C2619c gqn, tl:l-o 

3,3VDC ra day mau cam 
■ D22 n~n xung PWM cua S2-S6; Ll can cao tk va C2719c gqn, tl:l-o 

+SVDC ra day mau ilo 
■ D24 va D25 n~n nguqc xung PWM cua S2-S6 ; L 1 can cao tk va C23 

l9c gqn, tl:l-0 -SVDC ra day mau trdng 
■ D23 nful xung PWM cua S1-S7; Ll can cao tk va C2819c gqn, ti;io 

+12VDC ra day mau vimg 
■ D26 va D27 nful nguqc xung PWM cua S1-S7; Ll can cao t!n va C24 

l9c gqn, tl:l-0 -12VDC ra day mau dir<fng 
■ Cac di~n ap DC duqc tl:l-o ra c6 gia tri d6ng biSn v&i d<) r<)ng xung PWM 

sinh ra tir chan 8 va 11 cua ICl 
- B~ 6n ap, mi;ich hol:l-t d<)ng nhu sau : 
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■ 12VDC vao R16; 5VDC vao Rl5 d€ ti;i,o ra ap mfiu d6n chan l(EA_IN) 
cua ICl. 

■ Ap mfiu so v&i ap chuful trong ICl d€ di€u chinh de) r<)ng cua xung 
PWM, ti;i,o ra cac di~n ap DC dung dinh muc 

e) Ki~m soat ngu6n chinh do IC 2 ( LA6339) ho~t dqng nhrr sau : 
- IC2 nh~ ngu6n nuoi 5VDC tu chan 14 cua ICl ( TL494) 
- Nh~n l~nh m& ngu6n ( PSON) : 

■ Khi .in phim POWER tren m~t cua thung mainboard, 0V tu mainboard se 
ap vao day PSON ( day mau la ) 

■ Chan 6 cua IC2 se co 0V, tac d<)ng kh6i OP-AMP so sanh 6-7-1 trong 
IC2 ,sinh ra 5V & chan 1 d6nR38 lam bao hoa Q6 

■ Di~n ap 0,2V duqc ti;i,o ra & chan C cua Q6 tac d<)ng D34 khong cfrp di~n 
ap cho chan 4 cua ICl, do d6 0V.& chan 4 se lam cho ICl hoi;i,t d(mg ti;i,o 
ra xung PWM cho ngu6n chinh 

- Cam bi6n cac DC ra de duy tri hoi;i,t d<)ng cua ICl : 
■ +5V d6n ZD2A 
■ + 12V d6n ZD2 
■. -5V d6n D32 
■ -12V d6n R14 
■ +3,3V den R14A 
■ Mi;i,ch cam bien ti;i,o ra 0V ti;i,i dfru K cua D5-D37 vao chan 5 cua IC2 tac 

d<)ng kh6i OP-AMP so sanh 5_4_;3 trong IC2 ,sinh ra 0V & chan 2 d6n 
R41 gifr 0V cho chan 4 ICl, duy tri hoi;i,t d<)ng cua ICl 

- Bao ngu6n t6t ( PG ) cho mainboard : 
■ Chan 3 cua ICl se t:;io di~n ap FB ( h6i tiep) v€ chan 9 cua IC2, tac d<)ng 

kh6i OP-AMP so sanh 8-9-14 trong IC2 ,sinh ra 5V & chan 14 d6n R50, 
qua R63, vao chan 11, tac d<)ng kh6i so sanh 10-11-13 trong IC2, k6t qua 
c6 5V & chan 13 dua ra mainboard g9i la di~n ap bao ngu6n t6t ( PG ) 

2.3. Sira chii'a bq ngu6n ATX 
2.3.1. Phrrong phap ki~m tra tim nguyen nhan cac hifn trrQ'Dg hrr hong thm'mg 

gJp 
a. Khi c6 hif n trrQ'Dg n6 ciu chi : 

- Cfru chi c6 nhi~m V\l bao v~ qua dong .Do d6 n6u c6 linh ki~n ch:;im lam 
cho dong di~n qua cfru chi tang qua dinh mtrc , cfru chi se n6 
Cong vi~c tim linh ki~n hu duqc thgc hi~n bfulg each ngit di~n AC r6i do 
OHM cac linh ki~n tu kh6i Xu Ii AC d6n Cong su.it ngu6n chinh 

b. Khi c6 hifn trrQ'Ilg m!t difn ap : 
- Mfrt di~n ap thuong do hO' mi;i,ch ho~c linh ki~n hrr lam m.it xung 
- Cong vi~c tim linh ki~n hu duqc thgc hi~n bfulg each c~ di~n AC r6i do 

di~n ap h9at d<)ng cua kh6i lien quan va d6i chieu v&i di~n ap chu~n 
- Khi phat hi~n noi c6 di~n ap l~ch chuful ta phai ki€m tra linh ki~n lien quan 

c. Khi co hifn trrQ'Dg difn ap cac DC ra thftp hoJc cao hon djnh mrrc : 
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Bi~n ap DC ra thAp ho~c hem dinh muc thuong do k:h6i do sai ho~c ghep 
quang h9at d<)ng khong dung chufui 

- Cong vi~c tim linh ki~n hu duqc thµc hi~n b~ng each dlm di~n AC rf>i do 
di~n ap h9at d<)ng cua k:h6i lien quan va d6i chi~u v6i di~n ap chufrn 

Kh 0 h' h 0

" • , d." , 1" h h A t h •. k. A t linh ki" r" an 1 p at lynnm CO tyn ap yC c uan a p ai 1em ra yn 1en qu 

HI¥NTUQNG KHOI LIEN QUAN KIEMTRA 

5VDC stdby ra cao Ngu6n 5V stdby Hu linh kifn :Do sai va cac R 
ho{lc th!p phan ap- Ghep quang-PWM 

Cac DC ra th!p N~n+l9c DC 300V- Hu linh kifn :Hai R phan ap 
Ngu6nchinh 300VDC-

Dtrt c~u chi AC Xu Ii AC - N~n+l9c Chtm mtch :C~u n~ - Cong 
DC-Cong su!t ngu6n su&t ngu6n 5V stdby-Cong su~t 

5Vstdby- Cong su~t ngu6nchinh 
ngu6nchinh 

M&t AC te:1i c~u n~ Xu Ii AC Hrr mtch : socket nh~ AC-
C~u chi AC- LF 

M~t 300VDC te:1i tt;t Xu Ii AC va N~+l9c Hrr mtch : Ph~n XU Ii AC -
l9c ngu6n DC Duong me:1ch-C~u n~ 

M&t 5VDC stdby Ngu6n 5V stdby Hu linh kifn :Cong su!t-
PWM-Me:1ch khoi d('mg- N~ 

+l9c 5VDC- N~ +l9c 12VDC 
-Zener biio v~ 

M!t cac DC ra Ngu6nchinh Hu linh kifn :IC te:10 xung-
Khu~ch de:1i xung- Cong su~t 
xung- Diode n~n xung 

Que:1t quay vai vong Quan Ii ngu6n ra Hu linh kifn :IC ki~m s6at 
r6i cit ngu6n ra- Me:1ch cam bi~n cac 

' nguonra 

2.3.2. Lift ke cac linh kifn thuong bu trong ngu6n SHIDO 
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STT LINH~NHU :m:E:N TUQNG LOIGIAI 

1 D03 ho~c D04 ch~ Mllt 5Vstdby Dong di~n a cu9n thu cua T3 tang cao 

qua muc ➔ Dong di~n a Q2 cao ➔ sinh 

ap cam bi~n dong a R502 cao ➔ Ql 
bao hoa ➔Q2 ngung dfui 

2 D12 ho~c D19 dut Mllt cac DC ra Mllt di~n ap phan ClJC chan E cua Q03-
Q04➔Q03 va Q04 ngung dfui➔mlit 

xung a T2 ➔mllt cac DC ra 

3 Q 1 dut ho~c ha chan N6 Q2 van6 d.u Xung tir cu9n thu 1-2 cua T3 qua cao ➔ 

Ql chi AC ch~m CE (Q2)➔300V ch~m mat ➔n6 
cAu chi AC 

4 Q0l ch~CE N6 Q01-Q02 va n6 Q0l ch~ dua 300V d~n chan C (Q02) 

cAu chi AC nen khi chan B(Q02) c6 xung➔300V 

n6i mat ➔dong di~n qua cao ➔ n6 
Q02; n6 Q0 1 va n6 cAu chi AC 

5 Q02ri CE Mllt cac DC ra C9 mllt DC➔ mllt xung a Tl ➔mlit cac 

DCra 

6 Q03 ho~c Q04 ch~m Mllt cac DC ra . Xung a T2 y~u ➔Q0 1 va Q02 kh6ng 
dfui ➔ mllt xung a Tl ➔mlit cac DC ra 

7 R4 ( phan ap 300V) DC ra thllp Bien d9 xung n~pC9 thllp ➔ xung a Tl 

tang tri s6 thllp➔ cac DC thllp hon dinh muc 

8 R502 dut ho~c ha N6Q2van6 du Xung tir cu9n thu 1-2 cua T3 qua cao ➔ 
chan chi AC ch~ CE (Q2)➔300V ch~ mat ➔n6 

du chi AC 

9 ZD2 ch~m Qu~t quay vai vong 12VDC ra qua ZD2-DA-R65A-D50 lam 
r6i cit tang ap cam bi~n a chan 5 cua IC 2 ➔ 

d6i k~t qua soap trong IC 2➔chan 2 

IC2 c6 ap >0 ➔ ap chan 4 cua IC 1 >0 

➔ IC 1 ngit xung 
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Cau 1: M,ch ngu6n ATX co cac thanh phin chinh :? 
a) Nin AC-T.;io xung - Bien ap xung -Nan xung -- Ki6m soat nguf>n 
b) Xir Ii AC - N~ l9c AC- Nguf>n chinh -Ki6m soat nguf>n -- Bien ap xung 
c) Xir Ii AC-Nin l9c AC- Ngu6n 5Vstdby -- Nguf>n chinh-Ki6m soat nguf>n 
d) Xu Ii AC - N~ l9c AC- Nguf>n 5Vstdby - Ki6m soat nguf>n -- Nan xung 

Cau 2: Cac linh ki~n thuqc phin xfr Ii AC cua bq ngu6n SHIDO? 
a) CNl-Fl-Rl-TNR 
b) Cl-Fl-Rl-TNR 
c) CN1-Fl-Rl-R3 

d) CNl- Rl-R2-R3 
Cau 3: Li~t ke cac di~n ap ra cua b{) ngu6n ATX? 

a) 5V stdby; + -3,3V; + - 5V; +-12V 
b) 5V stdby; 3,3V; + - 5V; +-12V 
c) 5V stdby; 3,3V; + 5V; +12V 
d) + 12V ; + 5V; 3,3V; 3V 

Cau 4: Li~t ke cac kh6i trong phin ngu6n 5V stdby? 
a) Kh&i d(mg va dao d(mg- PWM- Cong suAt- Bien ap xung-N~ xung DC-Do 

Sal 

b) Kh&i d(mg va dao d(mg- PWM- Cong suAt- Bien ap xung-N~ xung va l9c 
gqn t.;io DC-Do sai va ghep quang 

c) Dao d(mg- PWM- Cong suAt-Bien ap xung-N~ xungva l9c gqn t.;io DC
Do sai 

d) Kh&i d(mg va dao d(mg- PWM- Cong suAt- Bien ap xung-N~ xung va l9c 
gqn t.;io DC- Bao v~ 
Cau 5: Nguyen nhan mit 5Vstdby cua bq ngu6n SIDDO do diode zener 

ZD501ch,m? 
a) Thong DC lam Q 1 bao hoa 
b) Thong DC lam Q2 ngung dfui 
c) Thong DC lam ghep quang ngung dfui 
d) Thong DC lam ghep quang bao hoa 

Cau 6: Nhi~m V\J. ic LM6339 cua bQ ngu6n SHIDO? 
a) T.;io xung cho nguf>n chinh 
b) T.;io xung cho nguf>n 5Vstdby 
c) Quan Ii nguf>n ra 
d) Do sai va 6n ap DC ra 

Cau 7: Xac djnh di~n ap chuin t,i chan R cua IC do sai TL431 trong bq 
ngu6n SHIDO? 

a) 2,4V 
b) 3,3V 
c) 5V 
d) 12V 

Cau 8: Li~t ke cac bmrc tim pan mit DC 5V stdby : ki~m tra ? 



53 

a) Dao d9ng - Do sai - Cong suit - Nin xung 
b) PWM - Cong suit - Nin xung - Dao d<)ng 
c) Cong suit - Nfu xung - Dao d9i1g - Do sai 
d) Dao d9ng - PWM - Cong sufrt - Niin xung 

Cau 9: So sanh Diode nin xung tfo 5V stby ( gQi :A) voi Diode nin xung tfo 
5V cua ngu6n chinh (gQi : B )? 

a) A nho hon B va c6 gin len tim nhom 
b) A nho hon B va khong giln len tfrm nhom 
c) A 16n hon B va c6 gfu len tfrm nhom 
d) A 16n hon B va khong giln len tfrm nhom 

Cau 10: Li~t ke cac bmrc tim pan mit cac DC ra: kiim tra ngu6n chinh? 
a) Dao d9ng - Khu~ch d~i - Cong suit - Nfu xung 
b) Dao d9ng -Cong suit - Nfu xµng- L9c xung 
c) Cong suit- Bi~n ap xung- Nfu xung- L9c xung-
d) Dao d<)ng - Khu~ch d~i - Bi~n ap- Nfu xung 
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Bai 3: QUY TRINH SUA CHUA THIET BJ Bl~N TU 

1. Quy trinh sfra chfra Pan. 
- Khai thac cac di€m thrl va do ki~m tra cac di€m c§n thiet khac trong 

m~ch (V, A, c¼ng tin hi~u, t§.n so, bien d9 ... ). 

- Ung diJng ly thuyet IDiil-Ch, ly thuyet v€ phan ct.re cac lol'i!-i ban d§n} tfr do 

khoanh ,rung 111.t, di d.in den tim linh ki~n hu (di tit rgng sang hE?p). 

- Kha nang hu cua cac linh ki~n: 

Pin: yeu} hd tiep xuc, het pin. 

Bi¢n tra: dtlt, tang tri so, bi{fo mau, it khi bi noi tilt. 

T-lf, di¢n: n6, noi da't, ro ri, it khi hd chan. 

Cuqn day: dut. 

Ban dan: noi tii t, ro ri. 

2. Phan tich m{;t s6 hi~n trrQ'llg hrr hong theo qui trinh sfra pan. 

❖ Sfra chfra b{; ngu6n s~c pin Laptop 

AC 1 00--240V 

C7 
47 

~ i/1-

S d E)O NGUON s~c PIN HP 
soovoc T2 

Hmh Ll 

+15V5 

R3 
2k7 
LED 
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M~ch ngu6n s~c pin cua laptop thuong hu hong nen khong s~c pin duqc lam cho 
laptop khong thJ ho~t d(mg 

Nguai si'ra chfra cfui phai chu d<)ng ap d1,mg cac phuong phap do thich hop vao cac 
m~ch di¢n cua nhfrng kh6i lien quan dSn m~ch ngu6n nhu sau : 

2.1. Phuong phap ki@m tra tim nguyen nhan cac hi~n tirQ'Dg h1r hong th1rong gijp 

STT 

1 

2 

3 

4 

5 

a. Khi co hi~n t1rQ11g n6 ciu chi : 

Cfiu chi c6 nhi¢m V\l bao v¢ qua dong .Do d6 n8u c6 linh ki¢n ch~m lam 
cho dong di¢n qua cfiu chi tang qua dinh mire , cfiu chi se nb 

Cong vi¢c tim linh ki¢n hu duqc thvc hi¢n bfulg each ngit di¢n AC r6i do 
OHM cac linh ki¢n tu kh6i Xu lf AC d8n Cong sufit ngu6n 

b. Khi co hi~n t11Q11g mit di~n ap : 

Mfit di¢n ap thuong do h& m~ch ho~c linh ki¢n hu lam mfit xung 

Cong vi¢c tim linh ki¢n hu duqc thvc hi¢n bfulg each do di¢n ap h<;>at d<)ng 
cua kh6i lien quan va d6i chi8u v&i di¢n ap chuiln 

Khi phat hi¢n nai c6 di¢n ap 1¢ch chuiln, ta se kiJm tra linh ki¢n lien quan 

c. Khi co hi~n trrvng di~n ap cac DC ra thip hoJc cao hon djnh mfrc: 

Di¢n ap DC ra thfip ho~c hon dinh mire thuong do kh6i do sai ho~c ghep 
quang h9at d<)ng khong dung chuiln 

Nguai si'ra cfin do di¢n ap h9at d<)ng cua kh6i kh6i do sai ho~c ghep quang 
va d6i chi8u v&i di¢n ap chuiln 

Khi phat hi¢n nai c6 di¢n ap l?ch chudn, ta se kiJm tra linh ki¢n lien quan 

ID]j:NTU<}NG KHOI LIEN QUAN KIEMTRA 

16,SVDC ra cao Do sai va ghep quang Htr linh ki~n : Cac R phan ap 

ho~c thllp va IC do sai - Ghep quang 

16,SVDC ra dao M1:1ch h6i ti~p duy tri Htr linh ki~n :R-D-C cu.a m1:1ch 

d(>ng ngu6n nuoi IC dao d(>ng ~o DC duy tri VCC 

3842 

f)(rt c~u chi AC Xu li AC - Niln+l9c DC- Ch,m m,ch .: C~u niln - Cong 

Cong sullt ngu6n sullt ngu6n 

Mllt AC t1:1i du niln XuliAC HO' m,ch : socket nh~ AC-

C~uchiAC 

Mllt 300VDC t1:1i tl;t Xu li AC va Niln+l9c DC HO" m,ch : Ph~n xu li AC -
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STT mt,N TU<}NG KHOI LIEN QUAN KIEMTRA 

l9c nguon Duong m~ch-Cau nan 

6 MM 16,SVDC ra T~o xung - Cong sufit Hu linh ki~n :IC t<:l,o xung-

xung - BiSn ap xung- Cong sufit xung- Diode niln 

Niln +l9c xung t<:l,o VDC xung 

7 N6 cong sufit xung IC t<:l,o xung - Cong sufit Hu linh ki~n : IC t~o xung- R 

xung 

2 2 L." k" ' li h ki" th ' h t . . . •~t e cac n ~n trO'D2 tr ron 

STT LINH Kit,N HU mt,NTU<}NG 

1 Q 1 ch<:l,mDS N6 du chi AC 

2 R12 dut MfitDC ra 

3 Phu tµ Cl 1-C12 DC ra thfip k:hi 
c6 tai 

4 R2dm DC ra dao d9ng 

5 D3/D4/D5/D6 N6duchiAC 
ch<:l,m 

cam dong - Mosfet cong sufit 

' ,.. 
~ n2uon s~c pm ap op . L t HP 

LOI GIA.I 

Ql ch<:l,m dua 300V tu D dSn chan S 
➔300V n6i mat ➔dong di9n qua cao ➔ 
n6duchiAC 

Mfit di9n ap k:hcri d9ng IC 3842➔ mfit 
xung CY Q 1 ➔mfit cac DC ra 

Xung duqc n~n nhung thiSu tµ l9c ➔ DC 
ra thfip 

CS mfit DC➔ mfit DC duy tri VCC cho 
ICl; chi con DC k:hCYi d9ng ➔ DC ra dao 
d9ng 

1 Diode con l<:l,i se ch<:lfil vi di9n ap nguqc 
qua cao ➔Ch<;lm AC ➔ Dong di9n CY k:h6i 
xu Ii AC qua cao ➔ n6 du chi AC 
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Bai 4: QUY TRINH GIAO - N~ THIET BJ SUA CHU A 

TU KHA CH HANG. 

1. Qui trinh nhtn thi~t bi sfra chfra tir khach hang. 

1.1. Nbanthi~t bi 
e - ,. - , .. ' - , • • - < •"••• '. 

Nhijn thh!t bj 

Klem tra thi~t bi 

0 " " 

I.Iii~ Vil QlG ~ f~ 

• d bmS'c nay c6 nghia la chung ta se phai nh~ thi€t bi tu khach hang. 
• Chung ta phai tuan thu theo Quy t~c 3C: Cuai-Chao-Cam on. 

1.2. Nhtn di~n (Thu thtp thong tin) 

- Ghi nh~ tinh tr~g thi€t bi 

• Ti€p nh~n thong tin do khach hang cung d.p 

- Tim hiSu nguyen nhan 

• Cac thong tin lien quan dfui d€n sg c6 

- B?t cac cau hoi lien quan d€n tinh tr~g hu hong cua thi€t bi 

- Ki&m tra sa b◊ thi€t bi 

- Ghi nh~ cfru hinh va tinh tqmg thi€t bi 

• Theo mfru phi€u quy dinh 

1.3 .. Trq giup 

- Su d1.mg cac tai li~u c6 lien quan ... 
- Tim ki€m sg giup da tu b~n be, d<)ng nghi~p, cfrp tren ... 

1.4. Thong bao 

- Bao cao cfrp tren khi c6 SlJ c6 phat sinh dS c6 hu6ng giai quy€t. 
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- Thong bao cho khach hang khi c6 sg thay doit ho~c phat sinh them. 

1.5. Ban giao thi~t bi 
- B~t may cho khach hang kiSm tra 

- Ban giao cac tai li~u, thiSt bi (nSu c6) 

- Huong dful, giai thich cho khach hang va cac vfin de lien quan - Ky nh~n ban 
giao v&i khach hang. 

2. Qui trinh giao thi~t bi sfra chfra cho khach hang. 
- B~t may cho khach hang kiSm tra. 

- Ban giao cac tai li~u, thiSt bi (nSu c6). 

- Huong dfin, giai thich cho khach hang cac vfin de lien quan. 

• Nguyen nhan cac 16i xay ra. 

• Cach phong tranh. 

- Ky nh~n ban giao v&i khach hang. 

• Dga tren phiSu bien nh~. 

• Dga tren cac thoa thu~ phat sinh. 

3. Nguyen tic bao hanh- bao tri thi~t bi. 

a. Bao tri phl}C h6i 

Con gQi la sua chfra pht)c h6i, phuong phap bao duong nay cung duqc d~t ten 
bao tri chfra chay (fire-fighting maintenance) hay bao duong dga tren hu hong (failure 
based maintenance or breakdown maintenance). Khi phuong phap bao tri phvc h6i 
duqc ap dvng, bao tri khong duqc thgc hi~n cho dSn khi xay ra sg hu hong. Day duqc 
coi la mc)t phuong phap kha thi trong truong hqp lqi nhu~ lon. 

Tuy nhien, gi5ng nhu chfra chay, lo~i bao tri nay thuong xuyen gay ra thi~t h~i 
nghiem tr9ng cho thiSt bi phuong ti~n, con ngum va moi truong. Hon nfra, v&i sg 
c~nh tranh toan cAu va muc lqi nhu~n nho da buc)c cac nha quan ly bao tri phai ap 
dvng phuong phap bao duong hi~u qua va dang tin c~y hon. 

b. Bao tri phong ngira 

Phuong phap nay dga tren d~c diSm de) tin c~y cac thanh phAn cu.a thiSt bi. Du 
li~u c6 thS dung dS phan tich each thuc hu hong cu.a cac thanh phAn may va cho phep 
cac ky su bao tri xac dinh mc)t chuong trinh bao duong dinh ky cho n6. Cac chinh 
sach bao tri phong ngira c6 gfulg dS xac dinh mc)t lo~t cac cong vi~c ki~m tra, thay th€ 
ho~c sua d6i cac thanh phAn cu.a may v&i mc)t tAn suAt thgc hi~n dga tren tAn suAt hu 
hong. N6i each khac, bao tri phong ngira duy tri duqc hi~u qua cu.a vi~c kh&c phvc cac 
vfin de lien quan dSn vi~c mai mon cu.a cac thanh phAn may. Mc)t dieu hi~n nhien 
rilng, sau khi kiSm tra, khong phai luc nao cung cfrn thiSt thay th€ cac thanh phAn. 
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B6 duy tri ho~t d{mg phong ngira, m9t h9 th6ng h6 trq ra quy€t dµili la d.n thi€t 
va thuong rfit kh6 d6 xac dµili khoang thoi. gian giua hai lfm bao tri hi9u qua nhfit vi 
thi€u cac du li9u lich su. Trong nhieu truong hqp khi cac phuong phap bao duong 
duqc su d1,mg, hfru h€t cac may duqc duy tri dang k6 tu6i th9 c6 ich. Tuy nhien, 
phuong phap nay thuong dful d€n bao tri khong cfm thi€t, th~m chi lam hu hong may 
n€u bao tri khong dung. 

c. Bao dtrong CO' hqi 

Buqc thgc hi9n cung m9t thai gian nhfim thay th€ hay ki6m tra cac thanh phfrn 
khac nhau tren ci:mg m9t may ho~c nha may. Lo~i bao tri c6 th6 toan b9 nha may phai 
shutdown t~i thoi. gian da dµili d6 thgc hi9n cac cong vi9c bao tri lien quan cung m9t 
h'.ic. Bao tri ca h9i thuong ti€n hanh theo each ma ti€t ki9m chi phi khi ma it nhfit hai 
cong vi9c bao tri duqc thgc hi9n cung m9t h'.ic. B6 giam t6ng chi phi bao tri va mfit 
san xufit. Phuong phap bao tri nay doi hoi phai c6 sg ph6i hqp va h6 trq b9 ph~n san 
xufit. 

d. Bao trl d\fR tren tinh tr~ng 

Quy€t dµili bao tri duqc thgc hi9n tuy thu9c vao du li9u do duqc tir m9t h9 
th6ng cam bi€n. Ngay nay, m9t s6 ky thu~t giam sat chfulg h~ nhu giam sat rung 
d9ng, phan tich chfit boi tron va ki6m tra sieu am. Cac cac thong s6 du li9u thi6t bi 
duqc theo doi c6 th6 cho cac ky su bi€t tinh tr~g may, cho phep cac nhan vien bao tri 
thgc hi9n bao duong cfrn thi€t tru&c khi sg hu hong xay ra. Phuong phap nay thuoog 
duqc ap dvng cho cac may quay va may tµm ti€n, vi dv: tua bin, may ham ly tam va 
may nen. Tuy nhien, sg h~ ch€ chfit luqng va trong thu th~p du li9u lam giam hi9u 
qua va d9 chinh xac cua phuong phap bao tri dga tren tinh tr~g. 

e. Bao tri · dv doan 
Khong gi6ng nhu chinh sach bao tri dga tren tinh tr~g, bao duong dg doan thu 

th~p cac du li9u, thong s6 quan tr9ng cfm duqc ki6m soat de phan tich nhfim tim ra 
m9t khuynh hu&ng thay d6i c6 the. Bi€u nay lam cho n6 c6 th6 dv doan khi luqng gia 
tri ki6m soat d~t ho~c vuqt qua gia tri nguong. Cac nhan vien bao tri sau d6 se c6 th6 
len k€ ho~ch khi nao (tuy thu9c vao di€u ki9n v~n hanh), cac thanh phfrn cfm thay th€ 
ho~c sua chua. 
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TAI LitU THAM KHAo 

1. Nguyen ly va phuong phap sua chfra LCD MONITOR(tac gia KS. Ph;;un 
Dinh Bao; nha xufit ban Khoa H9c va Ky Thu~t ) 

2. Huang dful ky thu~t sua chfra Tivi- LCD dai m&i ( tac gia ThS. NguySn 
Ng9c Khoa Van; nha xufit ban Hf>ng Due ) 

3. Huang dful ky thu~t LAP RAP- CAI D!T- NANG CAP & BAO TRi 
MA y VI TINII DOI MdI (tac gia: NguySn Thu Thien-Nha xufit ban: 
Th6ng ke; nam 2002 va 2004.) 

4. Orcad 9.2 -Phful m~m thi€t k€ mi.ich in (tac gia: Hoang Van D~g; NXB 
Tre, 2000) 




