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TUYEN BO BAN QUYEN:

Tai li€u nay thuOc loai sich gido trinh nén cic nguOn thdng tin c6
th€ dugc phép dung nguyén ban hodc trich ding cho cic muc dich vé dao
tao va tham khao.

Moi muc dich khic mang tinh 1éch lac hoac st dung v&i muc dich
kinh doanh thi€u Ianh manh s& bi nghiém cam.



LOI GIOI THIEU

Hié€n nay, cdc trang thiét bj di€n t(, tin hoc dang trd thanh mOt thanh
phan quan trong trong cudc sOng hién dai. Nhac tdi dién tl, tin hoc ngudi
ta c¢6 th€ hinh dung t&i nhiing trang thi€t bi thi€t yéu cla cudc sOng hang
ngay nhU M4y vi tinh, ti vi...cho dén c4c sdn phdm c6 ham 1Ugng chat xdm
cao trong d6 nhu cic hé thdng mdy vi tinh, cdc hé thOng vé tinh, cic thi€t bi
di€u khién tUf xa qua mang mdy tinh ,... C6 th€ néi, dién tU, tin hoc da dan
chi€m linh gan nhU toan b céc linh vuc cla cubc sOng. Tuy nhién cé mOt
di€u cO ban ma tat cd cic trang thi€t bj dién t(* déu dua trén sU phat tri€én
tU nhing linh ki€n nhat nhu dién trd, tu dién, cubn cdm, dibt, transitor, va
cdc dang mach dién t co ban... P6 chinh 1a nén tdng phat tri€n cla linh
vUc dién t, tin hoc hién nay ciing nhU c4c trang thi€t bi hién dai.

Chinh vi vay trong gi4o trinh nay, s& dé cap tdi cic ki€n thlc co ban
nhat vé sla chita b0 ngudn mdy tinh. bao gdm cdc phuong phdp phan tich
nguyén 1y hoat ddng cla tUng khoi trong bd ngudn, ki€m tra s(fa chita bO
nguOn khi bi cdc hién tugng hu hdng va cich khac phuc cdc hu hdng dé.

Maéc di dd c6 c6 gang trong qud trinh bién soan nhung chac chan
culn gido trinh nay khong th€ khong c6 thi€u sét. T4c gid rat mong suU gép
y cUa cdc ban doc. Thu gép ¥ xin gli vé&: Trudng Cao Pang nghé kY thudt
cong nghé.

Chting tdi xin cAm On!

Ha NOi, 2013
Tham gia bién soan
Khoa Céng Nghé Théng Tin
Trudng Cao Pang Nghé Ky Thudt Cong Nghé
Dia Chi: T6 59 Thi trdn Pong Anh — Ha NOi
Tel: 04. 38821300
Chu bién: Lé Vin Diing
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PE MUC
Bai 1: Sira chita nguén AC

1. TOng quat

2. Codng tdc POWER

3. Mach kh(r tir

4. Hé thOng cau chi bdo vé

Bai 2: Sira chita nguén DC

1. Mach chinh luu

2. Céc mach 1oc ngudn

Bai 3: SUra chita mach tao xung- 6n ap
1. Mach dao dOng

2. NguOn cung cap cho mach dao dong
3. Mach 6n 4p

Bai 4: Stra chira Bién thé

1. Thi€t k€ b0 bi€n thé

2. KY thuat quan diy

3. KV thudt 1dp mach tU

4. SUCrach(ra Bién thé

Bai 5: Sta chita mach di€u khi€n

1. Cdc mach diéu khién

2. NguOn cung cap cho mach di€u khién
3. Cac dang xung

Bai 6: Stira chira mach cong suat

1. Cdc mach cong sudt ddy kéo (Push-Pull)
2. Cic phuong phéap phan cuc va 6n dinh nhiét

TAI LIEU THAM KHAO
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MO PUN: SUA CHUA BO NGUON

Ma mo dun :MD24
Vi tri, y nghia, vai tro mén hoc:
- Vi tri:

M6 dun dugc b0 tri sau cdc mon hoc co sé nganh..

HOc song song cdc mén hQc/ md dun dao tao chuyén nganh
- Tinh chat:

La md dun chuyén nganh.

La md dun bat bubc
- Y nghia va vai trd cla méd dun :

+ La md dun cung cdp cho hQc sinh, sinh vién nhitng ki€n thlUc va ky

ning cho vi€c sUra chita b0 ngubn mdy tinh.
Muc tiéu cla mo dun:
- Nam dudc nguyén tac hoat ddng clia b0 ngubdn
- S dung céc cong cu chudn dodn khac phuc b0 ngudn
- SUa ch(ra cac hu hdng thuOng gdp cla b nguln.
- Can than, binh tinh, thuc hién ding thao tdc khi ti€p xiic vGi di€n thé cao

Thoi luong
M4 bai Tén bai Tong| Ly |Thuc| Kié
s6 | thuy@ | hanh | m tra
t
MD24 - 01 | Bai 1: Sta chita nguén AC 8 2 6
MD24 - 02 | Bai 2: Sia chita nguén DC 12 2 8 2
MD24 - 03 | Bai 3: Stira chira mach tao 8 2 6
xung- On ap
MD24 - 04 | Bai 4: Sira chira Bi€n thé 12 2 8 2
MDP24 - 05 | Bai 5: Sira chita mach diéu 8 4 4
khi€n
MD24- 06 | Bai 6: Sita chira mach cong 12 4 8
suat




BAI1
SUA CHUA NGUON AC
MA BAI : MD24-01

Muc tiéu:

- Phan tich dugc so d0 mach phan nguén AC
- Khac phuc cic su' cd hu hdng phan ngudn AC
- Tinh c&n than, d@m bdo an toan tuy&t dOi trong cong viéc.

NOi dung chinh :

1. TOng quat
Muc tiéu:
- Biét dugc tOng quan vé mach ngubn ATX

Dudi day l1a SO d0 mach ngudn ATX cla mOt tic gid ngudi Czech.
Cong suat thuc clla mach ngudn nay 1a 200W tuy nhién Mach nay st dung
IC di€u xung ho TL494 (tuong dudng KA7500).
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- LAy dién xoay chi€u 220V tUr di€én 1udi qua cau chi F1 (250V/5A)
qua mach 1oc (C1, R1, T1, C4, T5) d€ dén Cau diod D21, D22, D23, D24.

Cong tac chon ché dd 115V thi mach loc phia sau s€ 12 mach nang doi
dién 4p (Khi d6 cam vao dién 220V sé nG ngay). Theo 1qv77 toi, tOt nhat
nén cat bo cong tac nay d€ bdo vé& ngudi dung.

- Varistors Z1 va Z2 c¢6 chlc ning bdo vé& qua 4p trén dau vao. Nhi€u
truOng hop bat cong tac 115V rdi cam vao 220V thi cau chi F1 va 1 trong
2 con Z1 va Z2 s€ chét ngay tUc khac. C4i nay chi tOn tai G cdc bd ngudn
may bd hodc nguOn cdng sudt thuc con cic nguOn noname xudt x( Trung
QuOc, bai Loan thi gan nhu khong co.

- O cubi mach nay, khi ta cdm dién thi phai c6 ngudn 300VDC tai 2
dau ra cUa cau diod.

Khi ban cdm dién AC 220V cho b0 ngubn, mach chinh 1uu sé cung
cdp dién 4p 300V DC cho mach cong sudt cla ngudn chinh, dong thoi
nguOn Stanby hoat dOng s& cung cap 12V cho IC dao dOng cla ngudn
chinh, tuy nhién nguOn chinh chua hoat dOng va dang G trang thdi chd,
nguOn chinh chi hoat dOng khi c6 1€énh P.ON

2. Cong tac POWER
Muc tiéu:
- Hiéu duoc nguyén tac hoat ddng cla cong tdc ngudn Power
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Khi ta nhan nit Power On trén thing may (Hodc kich power on bang
cdch chdp diy xanh 14 va day den) Transistor Q10 s& ngung dan, k& d6 Q1
cting nglng dan. Tu C15 sé& nap thong qua R15. Chén sO 4 cUa IC TL494
s& gidm xuOng mUc thap thong qua R17. Theo qui dinh, chan 4 mUc thap
IC TL494 sé chay va ngugc lai chan 4 & mUc cao IC TL494 sé khong
chay. Pay 1a ch6 cOt 16i d€ thuc hién mach “coéng tdc” va mach “bdo vé”.

- Khi chian P.ON dugc ddu mass, 1énh m& nguOn chinh dugc bat, 1énh
P.ON di qua mach bdo vé r0i dua vao di€u khién IC dao dOng hoat dOng.

- IC dao dbng hoat dOng va tao ra hai xung di€én nguUQc pha, cho
khué€ch dai qua hai den ban dan rOi dua qua bi€n 4p ddo pha sang di€u
khié€n céc den cong suat.

- Hai dén cong sudt hoat ddng ngat m& theo nguyén tac ddy kéo, tao
ra di€n 4p xung tai di€m gilra, sau d6 ngudi ta st dung di€n dp nay dua qua
bi€n 4p chinh, dau kia cla bi€n 4p dudgc thoit qua tu gbm vé di€m gilra
cUa tu hod 10c nguOn chinh.

3. Mach khur tur
Muc tiéu:
- Hiéu duoc nhiém vU va nguyén téc hoat dbng cUa mach khu ttr



LF1 : Cubn cdm, ngin chan xung nhi€u tan sO 1én khong cho 10t vio
nguoOn.
RV/C3/C3 : Mach loc ki€u RC tao duOng thoat cho xung cao tan.

Diing d€ kh(r c4c tin hiu tU truOng ngoai anh hudng dé€n vi mach.
Loc nhi€u nguOn dau vio

IHFUT FILTER
T4
Iy

T T . T
4. Hé thong cau chi bao vé

Muc tiéu:
- Hi€u dugc nhiém vU va nguyén tac hoat ddng cla cdu chi bdo vé

F1 : Cau chi bdo v& qua dong, khi c6 hi€n tugng cham chap trong bd
ngudn 1am cho dong qua F1 ting, diy chi cla né sé chdy, ngdt ngudn cap
d€ bdo vé céc linh kién khong bi hu hdng thém.

TH1 : Cau chi bdo v& qud 4p, c6 cdu tao 1a 1 cdp ti€p gidp ban dan,
dién 4p tOi da trén n6 khodng 230V-270V (tity loai ngudn). Khi dién 4p vio
cao qud hodc sét dinh dan dén dién 4p dat trén TH1 ting cao, ti€p gidp nay
s& d(t d€ ngat dién 4p cap cho bd ngudn.

L Fi TER-250Y

B3do vé thiét bj khi ngudn dau vao ting hodc cé hi€n tugng chap tai

Thuc hanh
Do mach nguén AC
Diing dong hO van ning d€ & thang do OHM, do mach AC, do thong
mach



Dung dOng hd van ning d€ & thang do di€n 4p xoay chi€u 250V,
ki€m tra di€n 4p ngubn xoay chi€u

Ki€m tra cau chi

Diing dOng ho van ning d€ & thang do OHM

Dat que do vao 2 dau cau chi, n€u kim 1én thi cdu chi con tot, Néu
kim khong 1én thi cau chi bi dUt.
Khac phuc cdc su' O hu hdng nhu diit mach, dt cdu chi, hdng mach loc
nhiéu, 10c tin hiéu

BAI2
SUA CHUA NGUON DC
MA BAI : MD24-02

Muc tiéu:
- Phan tich dugc so d6 mach nguén DC
- Khac phuc cdc su' ¢6 hu hdng phan nguén DC
-Tinh can than, ddm bdo an toan tuyét doi trong cong viéc.

NOi dung chinh :
1. Mach chinh luu

Muc tiéu:
- Hi€u dugc nhiém vu va nguyén téc hoat dbng mach chinh luu
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D1-D4 : Mach nan cdu, bi€n d6i dién dp xoay chi€u cla ngudn cung cap
thanh dién d4p mOt chiéu.

SWI1 : Céng tac thay d0i dién 4p vao. 220 — ngat, 110V — déng
Dong xoay chi€u di qua cdu chi, cc xung nhi€u bi loai bt bdi CX1/LF1
tGi RV. Mach 10c bao gdbm RV/C3/C4 sé ti€p tuc loai bd nhling can nhiéu
cong nghi€p con sét 1ai. N6i cach khdc thi dong xoay chi€u dén cdu ndn da
sach hon.

Vi dong xoay chi€u 1a lién tuc thay dGi nén dién 4p vio cdu nan sé thay
d6i. Vi du bén kY 1 A(+)/B(-), bdn kY 2 A(-/B(+) ...

Néu dién 4p vao 12 220V (SW1 ngat).

Khi A(+)/B(-) thi diode D2/D4 dugc phan cuc thuan, dong dién di tU
di€m A qua D2, nap cho cdp tu C5/C6, qua tdi xuGng mass, qua D4 tré vé
di€m B, kin mach.

Khi A(-)/B(+) thi thi diode D1/D3 dugc phan cuc thuan, dong dién di
tUr di€m B qua D3, nap cho cdp tu C5/C6, qua tdi xubng mass, qua D1 trd
vé di€ém A, kin mach.

Nhu vay, v&i cd 2 ban ky cla dong xoay chi€u déu tao ra dong dién
qua tdi c6 chi€u tU trén xuOng. Di€n dp dat 1én cdp tu sé c6 chi€u duong
(+) G di€m C, 4m (-) G di€m D (mass). Gi4 tri di€n 4p trén C5/C6 12 :

- (220V-2x0.7) x sqrt2= 309,14V (néu ding diode silic, sut 4p trén moi
diode ~0.7V)

- (220V-2x0.3) x sqrt2= 310,27V (n€u dung diode gecmani, sut dp trén
moi diode ~0.3V)

Néu dién 4p vio 12 110V (SW1 déng)

Khi A(+)/B(-) thi D2 dudc phan cuc thudn, dong di€n di tr di€m A qua
D2, nap cho C5, vé B kin mach. Gi4 tri di€n 4p trén C5 1a : 110V-x0.7)x
sqrt2= 154,57V (do chi sut 4p trén 1 diode)




Khi A(-)/B(+) thi D1 dugc phan cUc thuan, dong dién di tu diém B nap
cho C6, qua D1 vé A kin mach. Gi4 tri di€n 4p trén C6 13 : (110V-x0.7)x
sqrt2= 154,57V (do chi sut 4p trén 1 diode).

TGOng dién 4dp trén C5/C6 s€ 1a : 154,57 x 2 = 309,14V

Pay chinh 12 nguOn 1 chi€u so cap cung cap cho toan mach nguln, céc
ban thg quen goi di€n 4p trén di€m A 1a dién 4p 300V, di nhién goi vay la
chua chinh x4c v€ mat gid tri.

2. Cac mach loc nguén
Muc tiéu:
- Hiéu duoc nhiém vU va nguyén tac hoat ddng cla mach 10c ngubn

CX1, CX2 : Tu loc ddu vao, 1am chap mach cdc xung nhi€u cong nghiép
tan s0 16n.

C5/C6 : Tu 10c ngudn, san béng dién 4p sau mach nan.
R1/R2 : Dién trd cin bang dién 4p trén 2 tu.
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Cac hu hdng trong mach :
Hién tugng 1 : DUt cdu chi

- Do qua 4p, sét danh. Thay diing chlng loai.
Hién tugng 2 : DUt cdu chi, thay vao lai dut.

- Do chdp 1, 2, 3 hodc cd 4 diode nan cau. Khi d6 do dién trd
thuan/ngugc cla chiing déu ~0Q. Thay.

- Do chép 1 trong cdc tu 10c. Po sé thay tré khang cla chiing bang
0Q, thay. Tuy nhién, nguyén nhan ndy cuc ky it xdy ra (x4c sudt 1%).
Luu ¥ : 1 s6 ngubn con c6 Ong phéng 16i (hinh dang nhu ty gbm) bdo vé
qué 4p mac song song sau cau chi F1, khi sét danh hodc dién 4p cao thi né
s€ chap lam ting dong va giy dUt cau chi F1. Néu ngudn sU dung kiéu bdo
v& nay thi ta phdi do ki€m tra, tr& khang bang 0 thi thay.

Hién tuong 3 : Pién 4p di€m A thap, tlr 220V-250V.
- Do 1 hodc ¢a 2 tu 10c bi kho. Thay.
Khi tu khd thuOng s€ kém theo hién tugng may khong khdi dOng

hodc kh@i ddng nhung reser, treo do ngubn vio lic dé6 dugc 10c ko kY, con
xoay chi€u dan dén nguOn ra bi gon.

Thuc hanh
SUra chUa c4c bénh :
- bt cau chi
- Bt cau chi, thay vao lai dUt
- Pién 4p diém A thp, (I 220V-250V.

Cau héi 1 — Cho bi€t nguyén nhan khi bd ngudn trén bi mat dién ap ra
(ra bang 0V)
Trd 10i:

B ngubn trén cho dién dp ra bang OV 12 do ngudn bi mat dao dOng, c6 thé
do hong céc linh kién sau day:

- Pt dién tré moi



- Bong chan R82 hodc C15 (lam mat dién 4p hOi ti€p)
- Mat dién 4p 300V DC dau vao

Cau hoi 2 — Cho bi€t nguyén nhéan khi b ngudn trén c6 di€n ap ra rat
thap (vi du duong 12V nay chi con khodng 6V)

Tra 10i

Ta hay phan tich nhu sau ta s€ thdy dugc nguyén nhan hu hdng cla né:

- Khi dién 4p ra trén tu C30 c6 dU 12V thi di€n 4p hOi ti€p trén C12 c6
-6V

- Vay khi di€n 4p ra trén tu C30 chi con 6V dbng nghia vGi dién 4p
trén tu C12 chi con — 3V (vi dién 4p trén cdc cubn diy cUa bién dp ludn ludn
ty 1& thuan v&i nhau)

- Vi ngu6n van dang hoat dOng (nghia 14 chan B den cong sudt phai c6
dién 4p khodng 0,6V) => tUr d6 ta suy ra suUt ap trén hai di Ot Zener ZD27 va
di 6t D5 chi con khodng 3,6V, hai di Ot nay khi binh thuOng chiing ludn ludn
gim & mUc 6,6V va bay giO theo suy luan chiing chi con gim & mUc 3,6V =>
nhU vay di Ot Zener ZD27 di bi do.

Cau hi 3 - Cho bi€t nguyén nhin khi bd ngudn trén cé dién ap ra rat
cao (vi du dudng 12V nay ra dén 20V)
Tra 18i

Phan tich nhu cau hoi 2 thi ta thdy rang, dién 4p dau ra cé ty 1&
thudn vGi sut ap trén di Ot Zener hay néi cich khic, n€u dién 4p dau ra gdm
1a di Ot Zener bi do, n€u dién 4p ra ting la di Ot Zener bi dUt, nhu vay
truOng hop nay 1a do di 6t Zener ZD27 bi d(t hodc D5 bi dut.

Ciu hGi 4 - Néu nguon trén bi dut dién tré moi (dut R81) thi sinh ra
bénh gi

Tra 10i

- Khi dUt dién trd moOi thi ngubn s€ bi mat dao dOng va tat nhién
dién 4p dau ra s€ bi mat



BAI 3
SUA CHUA MACH TAO XUNG - ON AP
MA BAI : MD24-03

Muc tiéu:
- Phan tich dugc so d0 mach tao xung - On dp
- Khac phuc cdc su ¢6 hu hOng mach tao xung - On 4p
-Tinh c&n than, ti mi, ddm bdo an toan tuyét doi trong cong viéc.

NOi dung chinh :

1. Mach dao dOng
Muc tiéu:
- Hiu duoc nhiém vU va nguyén tac hoat dbong cia mach dao dbng

- IC dao dOng hoat dOng va tao ra hai xung dién ngUQc pha, cho
khuéch dai qua hai den ban dan rOi dua qua bi€én 4p ddo pha sang di€u
khién céc dén cong sudt

IC tao dao dOng ho 494 (tuong duong vGi IC ho 7500)
Vi du TL494, UTC51494

Loai chan binh thudng Loai chan rét

IC TL 494 c6 16 chan, chan sO 1 ¢c6 ddu chdm, dém ngugc chi€u kim dOng hd



SO d0 khodi bén trong IC - TL 494

Noninv
Input E
Inv
Input E
Compen/PWN
Comp Input E

Deadtime

Control 4

cr[5]
Ry [

Ground [ 7|
c1[8]

Noninv
E Input
=1 Inv
13 jnput

E Vref

3 Output
Control

12] Vee
11] c2
10] E2
9] E1

Chan 1 va chan 2 - Nhan dién 4p hoi ti€p vé dé€ tu dOng di€u khi€n dién 4p ra.

Chan 3 dau ra cla mach so sanh, c6 th€ 1ay ra tin hi€u bdo su ¢ P.G tU chin nay

Chén 4 - Chan 1énh di€u khién cho IC hoat dOng hay khong, khi chin 4 bang OV
thi IC hoat dOng, khi chan 4 >0 V thi IC bi kho4.

Chan 5 va 6 - 12 hai chan cUa mach tao dao dOng

Chan 7 - n0i mass

Chén 8 - Chan dao dOng ra

Chan 9 - NOi mass

Chan 10 - NOi mass

Chén 11 - Chéan dao dOng ra

Chan 12 - Ngubn Vce 12V

Chan 13 - Bugc ndi véi 4p chudn 5V

Chan 14 - T4 IC di ra dién 4p chudn 5V

Chan 15 va 16 nhan dién 4p hoi ti€p

IC tao dao dOng ho 7500 (tuong duong v@i IC ho 494 )
Hinh dang cUa hai loai IC tao dao dOng ho 7500
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FERTRLCH B

SO d0 khoi cla IC dao dOng ho 7500 hoan toan tuong tU vdi IC dao dOng ho 494
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Hai IC nay AZ7500 (ho 7500) va TL 494 (h0 494) ta c6 thé thay thé dugc cho nhau
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Chan 1 va chan 2 - Nhan dién 4p hoOi ti€p vé dé ty dOng di€u khi€n dién 4p
ra. Chan 3 dau ra cla mach so sanh, c6 th€ 18y ra tin hi€u bdo su’ c6 P.G tU
chan nay Chan 4 - Chan 1&nh di€u khién cho IC hoat dOng hay khong, khi
chén 4 bang OV thi IC hoat dOng, khi chan 4 >0 V thi IC bi kho4.

Chan 5 va 6 - 12 hai chan cUa mach tao dao dOng

Chan 7 - n0i mass

Chén 8 - Chan dao dOng ra

Chan 9 - NOi mass

Chan 10 - NOi mass

Chén 11 - Chéan dao dOng ra

Chan 12 - Ngubn Vce 12V

Chan 13 - Bugc ndi véi 4p chudn 5V

Chan 14 - TUIC di ra dién 4p chudn 5V

Chan 15 va 16 nhan dién 4p hoi ti€p
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Khi chap chan s0 4 cla IC dao dOng (494) xudng mass, IC s& hoat dOng
va cho ra hai xung dién tai cdc chan 8 va 11, sau d6 dugc hai dén ddo pha
khué€ch dai rbi chuyén qua bi€n 4p ddo pha sang di€u khi€n cic den cong



sudt, cdc den cong sudt hoat ddng ngdt md luan phién d€ tao ra dién 4p
xung & di€m gilta

2. NguOn cung cap cho mach dao dOng
Muc tiéu:
- Hi€u duoc nhiém vu va nguyén tac hoat ddng cla ngubn cung cap
cho mach dao dOng

Ngubn cép trudc
+ Nhi€m vu cla ngu0n cap trudc 1a cung cap dién dp 5V STB cho IC
qudn 1f nguOn trén MainBoard va cung c@p 12V cho IC dao dOng clla ngubn
chinh.

+ SO d6 mach nhU sau:
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R1 1a dién tr@ mOi d€ tao dao dOng

R2 va C3 1a dién trd va tu hoi ti€p d€ duy tri dOng
D5, C4 va Dz 12 mach hoi ti€p d€ 6n dinh di€n 4dp ra
Q1 1a Transistor cong sudt

Hoat dOng cla mach

NguOn dién 4p DC 300v cap qua dién trd R1 di vao cuc B cla cla
transistor Q1
D5, C4 va Dz lam mach hoi ti€p d€ Gn dinh dién dp trén cuc B cla
transistor tUc 12 On dinh dién 4p ra.



Khi c6 dao dOng di€én 4p tU C3 va R2 duy tri dao dOng cho cuc B cla
Transist® 1am cho cudn sG cdp clUa mdy bi€n dp dao dOng bi€n thién tUr
thong qua cudn th(t cap clla mdy bi€n dp tao ra di€n 4p trén culn th(r cap,
dién 4p nay cung cap di€n dp 12V cho IC dao dOng.

NguOn chinh
+ Nhi€m vU: NguOn chinh c6 nhi€m vU cung cap cic mUc di€n 4p cho
Mainboard va cic G dia hoat dOng
+ SO d6 mach cla ngudn chinh nhu sau:
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Bién ap chinh

- Q1 va Q2 1a 2 transistor cong sudt, 2 transistor nay dugc mac day
kéo, trong 1 thOi di€m chi c6 1 transistor dan con con con 1ai ngung dan do
su' diéu khi€n cla xung dao dOng.

- OSC 1a IC dao dbng, ngudn Vce cho IC nay 1a 12V do nguOn cap
trudc cung cap, IC nay hoat dOng khi c6 1énh P.ON = 0V, khi IC nay hoat
dOng sé tao ra dao dOdng ¢ dang xung & 2 chan 1,2 va dugc KD qua 2
transistor Q3,Q4 sau d6 ghép qua bi€n 4p ddo pha sang di€éu khi€n 2
transistor cong sudt hoat dong.



- Bién 4p chinh : CuOn sO cap dugc dau tir di€m gilra 2 transistor cong
suat va di€m gi(ra 2 tuU 10c ngudn chinh.

Dién 4p th(r cdp dugc chinh luu thanh cic mUc dién 4p: +12V, +5V,
+3,3V, -12V, -5V cung cé'p cho Mainboard va céc 6 Dia hoat dOng.

- Chan PG la dién 4p bdo vé Mainboard, khi nguOn binh thuOng thi
dién 4p PG > 3V, khi ngudn ra sai => dién dp PG c6 th€ bi mat, =>
Mainboard sé€ cin cUf

vao dién 4p PG d€ di€u khién cho phép Mainboard hoat dOng hay
khong, khi di€én 4p PG <3V thi Mainboard s& khong hoat dOng mac du céc
dién 4p khéic van c6 du
3. Mach on ap
Muc tiéu:

- Hiéu duoc nhiém vU va nguyén tdc hoat ddng clia mach On dp

Cic di€n ap cap truc ti€p dén linh kién (khong qua On ép) :

Trén Mainboard c6 mOt sO linh kién st dung truc ti€p ngudn dién tir
nguon ATX t&i ma khong qua mach On dp, d6 1a céc linh kién:

- IC Clock gen (tao xung Clock) s dung truc ti€p ngubn 3,3V.

- Chipset nam sU dung truc ti€p cac di€n 4p 3,3V, 5V va 5V STB.

- IC-SIO s dung truc ti€p ngudn 3,3V va 5V STB.

(Céc linh kién s dung truc ti€p ngubn di€n tU ngudn ATX hay bi su
cO khi ta s&r dung ngudn ATX kém chat lugng )

- Céc linh kién nhu CPU, RAM, Card Video va Chipset bac chiing
thudng chay & ciac mUc dién 4p thap vi vay chiing thuOng c6 cic mach On
4p riéng d€ ha 4p tU cac ngudn 3,3V , 5V hodc 12V xubng cic mUrc dién 4p
thap tur 1,3V dén 2,5V.

Vi vay ching ta can s dung cdc mach On dp

Mach VRM (Vol Regu Module - Modun On dp) :

- VRM 1la mach 6n 4p ngubn cho CPU, mach nay c6 chlc ning bi€n
d0i dién 4p 12V xulng khodng 1,5V va ting dong dién tUr khodng 2A 1én
dén 10A d€ cung cap cho CPU.

- Trén cidc Mainboard Pen3 thi mach VRM bién dGi dién dp tU 5V
xudng khodng 1,7V cap cho CPU.
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Mach Regu_Chipset (mach On dp cho chipset) :

- La mach On 4p nguldn cdp cho cic Chipset, cic Chipset nam va bac
cUa Intel thuGng sUr dung di€n dp chinh 1a 1,5V cdc Chepset VIA thuOng st
dung dién 4p khodng 3V.

Mach Regu_RAM (mach On dp cho RAM) :

- V6i thanh SDRAM trén hé thOng Pentium 3 st dung 3,3V thi khong
can On dp.

- Thanh DDR sU dung di€n dp 2,5V; thanh DDR2 st dung 1,8V va
thanh DDR3 s dung 1,5V vi vay chiing can c¢6 mach Gn dp d€ gidm 4p
xu0Ong di€n dp thich hop.

Thuc hanh stra chita
Cac bénh cla ngudn AT va ATX - Phuong phap sta chira

Bénh 1: B6 ngudn khong hoat ddng, th(r chap chan PS _ON xuOng Mass
(chap day xanh 14 vao diy den) nhung quat khong quay.



Nguyén nhan hu héng trén c6 thé do:
- Chap mOt trong céc transitor, FET hay MOSFETco6ng sudt => dan dén
n0 cau chi, mat ngudn 300V dau vio.
- Pién 4p 300V dau vao van con nhung ngudn cép truGe khdng hoat
dbng, khong c6 dién 4p 5V STB.
- Pién 4p 300V c6, ngudn cap trudc van hoat ddng nhung ngudn chinh
khong hoat dOng.

Kiém tra:

- Cap dién cho b0 ngudn va ki€m tra di€n dp 5V STB ( trén ddy mau
tim ) xem c6 khong? (do gilt diy tim va diy den ) => Néu c6 5V STB
(trén ddy mau tim ) => thi stfa ch(ta nhu' Truong hop 1 ¢ dudi

- Né&u do day tim khong cé di€n 4p 5V ban can thdo vi nguOn ra ngoai
d€ ki€ém tra.

- Do céc transitor, FET hay MOSFETcong sudt xem c6 bi chdp khong?
Po bang thang X1=> Né&u cdc transitor, FET hay MOSFETcong suat
khong chap => thi stfa nhu TruOng hop 2 & dudi

Stta chita:

Truong hop 1: Van c¢6 dién 4p 5V STB nhung khi ddu diy PS _ON
xuOng Mass quat khong quay.

Phén tich: C6 di€én 4p 5V STB nghia 1a ¢6 dién dp 300VDC va thong
thuOng cdc transitor, FET hay MOSFETcong sudt trén nguOn chinh khong
héng, vi vay hu hdng & day 12 do mat dao dOng cUa nguOn chinh, ban can
ki€m tra nhU sau:
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Bién ap chinh

Do dién dp Vee 12V cho IC dao ddng cta ngubn chinh
- bo kié:m tra c4c transitor, FET hay MOSFETQ3 va Q4 khuéch dai ddo pha
- Néu van c¢6 Vcc thi thay th(r IC dao dOng




Truong hop 2: Cap dién cho ngudn va do khong c6 dién dp 5V STB
trén day mau tim, ki€m tra bén sO cdp cdc transitor, FET hay MOSFETcong
suat khong hdng, cdp ngudn va do van cé6 300V dau vio.

Phan tich: TruOng hop nay 13 do ngudn cdp trudc khong hoat dOng,
mdc dii dd c6 nguOn 300V dau vao, ban can ki€m tra ki céc linh kién sau
cUa nguln cap trudc:
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Ki€m tra dién tré moi R1
- Kiém tra R,C héi ti€p: R2, C3
- Kiém tra Dz

Truong hop 3: Khong c6 di€n 4p 5V STB. Khi thdo vi mach ra ki€m
tra thdy mOt hodc nhiéu transitor, FET hay MOSFETc6ng sudt bi chap

Phan tich: Néu phat hién thdy mOt hodc nhi€u transitor, FET hay
MOSFETcong sudt bi chap?bdi vi transitor, FET hay MOSFETcong sudt it
khi bi hdng ma khong ¢4 1i do.

MOt trong cic nguyén nhan lam transitor, FET hay MOSFETcong sudt
bi chap la:

- Khéch hang gat nham sang di€n dp 110V

- Khich hang dung qui nhi€u G dia => giy qua tdi cho bd ngudn

- MOt trong hai tu 10c nguOn bi hdng => Iam cho dién 4p di€m gilra hai
transitor, FET hay MOSFETcong sudt bj 1&ch.

Ban can phai ki€m tra d€ 1am rd mOt trong cdc nguyén nhan trén trudc
khi thay céc transitor, FET hay MOSFETcong suat.



Khi stUra ch(ra thay th€, ta s(fa nguOn cap trudc chay trudc => sau dé ta
m&i sUta nguOn chinh.

Cén chd y céc tu 10c nguOn chinh néu mOt trong hai tu bi hdng s& 1am
cho ngubn chét cong sudt, néu moOt tu hdng thi do di€n 4p trén hai tu sé bj
1éch ( binh thuOng sut dp trén mOi tu 1a 150V ).

Can chid ¥ cong tac 110V- 220V néu gat nham sang 110V thi dién &p
DC s& 1a 600V va cdc transitor, FET hay MOSFETcong suat sé hOng ngay
lap tuc.

Bénh 2: MOi khi bat cong tac ngudn cla mdy tinh thi quat quay vai
vong r0i thoi.

Phan tich nguyén nhan:

Khi bat cong tac ngudn => quat di quay dugc vai vong chlng to:

- NguOn cap trudc di chay
- NguOn chinh di chay
- Vay thi nguyén nhan dan dé€n hién tugng trén 1a gi?

Hién tuong trén 1a do mOt trong ciac nguyén nhin sau:

- Kho moOt trong cic tu 10c dau ra cla ngudn chinh => 1am dién 4p ra
bi sai => dan dén mach bado v& cat dao dOng sau khi chay dugc vai gidy.

- Kho mOt hodc ca hai tu 10c ngubn chinh 10c dién 4p 300V dau vio
=> lam cho ngu®n bj sut dp khi c6 tdi. => mach bdo vé cat dao dbng.

Ki€m tra va stra chira:

- Po dién 4p dau vao sau cau di Ot n€u <300V 1a bi khd cic tu 1oc
nguOn.

- Po dién 4p trén 2 tu 1oc ngudn n€u 1€ch nhau 13 bi khé mOt trong hai
tu 10c ngudn hodc dUt cic dién tré ddu song song vGi hai tu.

- Céc tu dau ra ( nam canh boi day ) ta hay thay th( tu khéc, vi céc tu
nay bi kho ta rat khé phat hién bang phuong phép do dac.

BAI 4
SUA CHUA BIEN THE
MA BAI : MD24-04

Muc tiéu:
- Phan tich dugc so dO nguyén 1y clla bi€n thé
-Khac phuc cic su ¢0 hu hong cla bd bién thé
-Tinh c&n than, ti mi, ddm bdo an toan tuyét doi trong cong viéc.



NOi dung chinh :

1. Thi€t k& bd bi€n thé
Muc tiéu:
- Hiéu dugc nhiém vU va nguyén tac hoat ddng cla b) bién thé

Bién thé (transformer) la dung cu dung d€ bién d6i di€n 4p hay dong
dién xoay chi€u nhung van gilf nguyén tan s0.

Cau tao - ki hiéu

Cd&u tao va hinh dang cla bién thé nhu hinh 2.29. Bién thé gbm 2
cudn day dOng trang men cich dién quan trén mOt 15i thép tU khép kin:
cudn nhan di€n 4p vio g0i 1a cuOn sA cap, cuOn cho 1ay dién 4p ra 12 cudn
th(r c8p. L&i tU khong phai 1a mOt khoi sat ma gOm nhi€u 14 sat mOng ghép
song song cich di€n nhau d€ tranh dong dién xody (Foucoult) 1am néng bi€n
thé.

Ngoai ra, 16i cUa bi€n thé€ c6 thé 1a sat bui hay khong khi.

i1

—_ -

Cuon so cap I 1 I 2 Cuocn thu car

‘AH

Ki hi€u cUa bi€n th€ nhu hinh vé

[‘h"‘i"‘i"‘i"’h"‘

@ (b) - (©
Ki hi€u bién thé 15i khong khi (a), 15i s&t bui (b), 16i sat 14 (c).
Nguyén Iy hoat dOng



Khi cho dong dién xoay chi€u cé dién thé V1 vao culn sO cép, dong
dién I1 sé tao ra tlr truOng bi€n thién chay trong mach tU va sang cudn day
th(t cap, culn th(r cdp nhan dudc tU trudng bi€n thién s€ lam tU thong qua
cuOn day thay d6i, culn th( cdp cdm Ung cho ra dong di€n xoay chi€u c6
dién thé V2.

Vl:'NI&
At
VQZ—NZ%

Ni: s6 vong day ctia cudn so cap.

N,: s6 vong day cia cudn thi cap.

V,: dién ap vao hai dau cudn so cap. ’
V,: dién ap lay ra ¢ hai dau cudn thur cap.
A¢: @6 bién thién tir thong (wb)

At: khoang thoi gian bién thién (s)

Cac cong thuc cUa bi€n thé
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2. KV thudt quan day
Muc tiéu:
- Hiéu duoc ky thudt qudn ddy

Tuy theo Ung dung cUa bi€n thé€ ta c6 cic ciach quan day khac nhau




Dua theo tan sO lam viéc: bi€n th€ am tan, bi€n thé trung tan, bi€n
thé cao tan.

Dua theo cdu tao: bién thé cé 16i sat 14, bién thé c6 161 sat bui, bién
thé ¢6 151 khong khi,. .

Dua theo muc dich st dung: bi€n thé ngubn, bi€n th€ loa, bi€n thé
xudt Am, bi€n thé xung, bi€n thé ddo pha,...

Ung dung ch( yéu cUa bién thé& 12 1am thay d6i dién thé, dong dién
theo yéu cau thuc té.

Bié€n thé cOng hudng 12 bi€n thé cao tan, cudn so cap hodc cubn th(r
cap dugc mac song song v&i mOt tu di€n, hinh thanh mach c¢Ong hudng.
Néu cd hai cubn déu c6 mac tu dién thi ta c6 bi€n thé cOng hudng kép.
Lo6i cUa bi€n thé cOng hudng 1am bang ferrite c6 th€ di€u chinh dugc. MOt
sO bi€n thé cOng hudng diing & tan sO cao hon c6 16i khdng khi.

TU céc Ung dung clla mdy bi€n thé, ta c6 quan cubn sO cdp va th’
cap cla mdy bi€n thé theo tinh todn quan sO vong day N1 cho cudn sO cap
va N2 12 sO vong diy cubn th(r cap.

SU dung may quan hodc quan bang tay:
Néu diung mdy quan, SO vong diy dudgc hién thj trén dOng ho
Né€u diing tay, ta quan va d€m sO vong diy sao cho dU N1 vong G culn sO
cap va N2 vong cho cudn th(r cp

Tuy theo dong di€n va dién 4p sU dung ta chon kich thudc diy cudn sO
cap va cudn th( cap phu hop vdi tinh todn thiét ké

3. Ky thudt 1ap mach tu
Muc tiéu:
- Hiéu duoc ky thudt ldp mach tlr

Sau khi cuOn xong 2 cudn day: cubn sO cap va th(r cap ta ti€n hanh
1ap mach tUr

Lap cdc 1a thép k¥ thuat dién 1an lugt, chi ¥ x€p that khit, tranh d€
khe h&. N€u c6 khe hé thi khi hoat ddng, mdy bi€n 4p s€ bi néng va cé
ti€ng kéu, rit



4. Stra chira Bién thé
Muc tiéu:
- Hiéu duoc cdc hién tuong trong sta chita bién th€é

Cac hién tuong thudng gap clla may bi€n thé:
*Hién tuwong 1: May khong hoat dGng

Do dUt day cudn sO cap hodc th(r cap

Do bién 4p bi chdy

Ciach ki€m tra:

Dung dOng h6 van ning dat ¢ thang do OHM

Do 2 dau vio cla cudn so cap, n€u kim dong ho 1én gi tri 6m thap,
cudn sO cap con tOt, n€u kim khong 1&én cudn so cap bi dUt, néu kim vé 0
thi cudn so cap bi chap

Do 2 dau vao cla cudn th( cdp, n€u kim dong hd 1én gid tri 6m thap,
cudn th cdp con tOt, néu kim khong 1én cudn thr cdp bi dUt, néu kim vé
0 thi cuOn sO cap bi chap

Céch stra chira:
Néu cudn diy sO cap hodc th(r cap bi dUt bén trong, ta thdo bi€n dp ra
quan lai

*Hién tuwong 2: May hoat dOng nhung bi néng
Nguyén nhan: Do 1au ngay, may bi€n 4p bi chap mOt s6 vong day

Céch khac phuc: thdo ra va quan lai mdy bién dp

Thdo bi€n 4p trén vi mach

Diing m& han thdo bi€n 4p ra

Ki€m tra bi€n 4p

Né€u hdng ta stra chta theo quy trinh trén

Nhan bié€t bi€n 4p trén vi mach nhu sau

- Bi€n 4p chinh ludn 1udn 12 bi€n 4p to nhat mach ngudn

- Bi€n 4p ddo pha 12 bi€n 4p nhd va ludn ludn ding gilra ba bi€n 4p
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BAI 5
SUA CHUA MACH PIEU KHIEN
MA BAI : MD24-05

Muc tiéu:

- Phan tich dugc sO d0 mach di€u khién

- Khac phuc céc su c6 hu hdng mach diéu khién

- Tinh c&n thadn, ti mi, d@m bdo an toan tuyét doi trong cdng viéc.

1. Cac mach diéu khién
Muc tiéu:
- Hiéu duoc nhiém vU va nguyén tac hoat ddng cla mach di€u khién

Transistor trén nguOn ATX thuOng dudgc st dung 1am cdc mach cong
tac, khi nhin vao cdc mach nay ban c6 th€ nham lan d6 1a mach khuéch
dai.- O mach cong tac, cdc Transistor hoat ddng & mOt trong hai trang théi
1a “dan bio hoa” hodc “khdng dan”
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Céc Transistor trong mach bdo vé cla ngudn ATX, hoat ddng & trang
thai dan bao hoa hodc tat. IC khuéch dai thuat toan OP-AMPLY 1) Ky hiéu
cla IC khuéch dai thudt todn — OP-Amply

Wi

[

1 E—

M2 — +
/Mass

ouT

T

Cau tao OP-Amply c6 cdc chan nhu sau:- Vce — Chan dién dp cung cap-
Mass — Chan ti€p dat- IN1 — Chan tin hi€u vao ddo- IN2 — Chan tin hiéu
vao khong ddo- OUT — Chéan tin hi€u ra

Trén s d0 nguyén ly, OP-Amly thuOng ghi tat khong c6 chan Ve va
chan Mass,hai chan IN1 va IN2 c6 thé trio vi tri cho nhau.

Nguyén Iy hoat dOng cla OP-Amply

OP-Amply hoat ddng theo nguyén tdc: Khuéch dai su chénh 1&ch gilra hai
dién 4p dau vao IN1 va IN2

- Khi chénh 1&ch gilra hai dién 4p d&u vao bang 0 (tlc IN2 — IN1 = 0V) thi
di€n 4p ra c6 gid tri bang khodng 45% dién ap Vce

- Khi dién 4p ddu vao IN2 > IN1 => thi di€n 4p dau ra ting 1én bang Vcc

- Khi dién dp dau vao IN2 < IN1 => thi dién dp dau ra gidm xubng bang
ov



SO dé bén trong cla OP-Amply
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Ung dung ciia OP-Amply

- Mach khuéch dai ddo ding OP-Amply

- Néu ta cho tin hi€u vao dau vao ddo (cUc 4m) va dau vio khong ddo
(cuc duong) dem chap xudng mass ta s& dugc mOt mach khuéch dai ddo.

- Hé s0 khuéch dai c6 th€ di€u chinh dugc bang céch di€u chinh gid
tri cac dién tré Rht va R1, hé s& khuéch dai bang ty sO gilta hai dién trd
ndy. K = Rht / R1 trong d6 K 14 hé s0 khuéch dai clla mach

*Mach khué€ch dai khéng ddo dimg OP-Amply

vin + \Y

out

—xwliv’\/\f‘
R, R,

Pay 12 s0 d6 cla mach khuéch dai khong ddo, v€ hé s6 khuéch dai
thi
tuong duong vGi mach khuéch dai ddo nhung di€m khic 1a dién dp ra
Vout ciing pha v&i dién dp dau vao Vin



*Mach khu€ch dai dém (khuéch dai dong dién) duing OP-Amply.

out

Vin *

Khi dem dau ra ddu v&i dau vao am (hay dau vao ddo) roi cho tin
hi€u vao cOng khong ddo ta s€ thu dugc mOt mach khuéch dai c6 hé sO
khuéch dai dién 4p bang 1, tuy nhién hé s6 khuéch dai vé dong lai rat 18n,
vi vay mach ki€u nay thudng dugc st dung trong cdc mach khuéch dai vé
dong dién.

*Mach so sanh dung OP-Amply

Ry
VW
Vi .R.l .
\ :vnut
V2 — AN /
RZ
SR,

Khi V2 = V1 thi dién 4p ra Vout = khodng 45% Vcc va khong dGi
Khi V2> V1 hay V2 - V1 > 0 thi Vout >45% Vcc

Khi V2 < V1 hay V2 - V1 <0 thi Vout <45% Vcc

Khi V1 khong d6i thi Vout ty 1& thudn vGi V2

Khi V2 khong ddi thi Vout ty 1€ nghich vGi V1

*IC so quang (Opto)1



Cau tao:

IC so quang dugc cau tao bdi mOt di Ot phat quang va mOt den
thuquang, hai thanh phan nay cich ly v&i nhau va c6é th€ cich ly duogc
diéndp hang trim vol, khi di 6t dan né phat ra 4nh sing chi€u vao cuc Bazo
cUa Transistor thu quang 1am cho dén nay dan, dong dién qua di 6t thay d6i
thi dong di€n qua deén ciing thay d0i theo
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IC so quang thuc té

4

Nguyén Iy hoat dOng

- Khi c¢6 dong dién 11 di qua di Ot, di Ot s phét ra 4nh sdng va chi€u
vao cUc B cUa den thu quang, dén thu quang s€ dan va cho dong 12

- Dong I1 ting thi dong 12 ciing ting
- Dong I1 gidm thi dong 12 ciing gidm
-Dong I1 =0 thidong 12 =0

Di Ot phéit quang va dén thu quang dugc cédch ly v&i nhau va c6 thé ¢
dién ap chénh 1éch hang trim Vol

Yoo

WH Il

= |rg

Opto




Ung dung cua IC so quang

- IC so quang thuOng dugc Ung dung trong mach hoi ti€p trén cic bO
nguOn xung.

- Chiing ¢6 tac dung dua dugc thong tin bi€n dGi dién 4p tUr th( cap
v€ bén sO cdp nhung van cich ly dugc di€n 4p gilta so cdp va th( cap.

- SO cap clia ngudn (thdng véi dién dp ludi AC) va th(r cdp clla nguOn
(thong v&i mass cUa may)
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*IC tao di€én ap do sai

- Ngu0i ta thuOng dung IC tao dp do sai KA431(hoac TL431) trong
cdc mach ngudn dé€ theo doi va khuéch dai nh(ng bién doi dién dp dau ra
thanh dong dién chay qua IC so quang, tU d6 thong qua IC so quang né
truyén duoc thong tin bi€n d6i dién 4p v€ bén sO cap.



*Tao dp do sai KA 431
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Pi ot kép

Di ot kep

- Trong ngubn ATX ngudi ta thudng s dung Di Ot kép d€ chinh luu
dién 4p dau ra- Hinh ddng di Ot kép trong tUong tU nhU dén cong sudt va c6
ky hi€u nhU anh trén

- bi 6t kép thuGng cho dong 16n va chiu dugc tan s6 cao

*CuOn day 10c g0n cao tan.

Cubn ddy 10c nhi€u hinh xuyénTrong ngudn ATX ta thuOng nhin
thdy cuOn diy nhu trén & dau ra gan cacbOi diay cdp nguOn xudng
Mainboard, tdc dung cUa cudn ddy nay 1a d€ chancdc nhi€u cao tan, dOng
thOi k€t hop vdi tu 1oc d€ tao thanh mach 1oc

LC 1oc cho cdc dién 4p ra dugc bang phang hon.
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Céc di 6t kép chinh luu
dién 4p dau ra
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2. Nguén cung cap cho mach di€u khi€n
Muc tiéu:
- Hiu duoc nhiém vU va nguyén tac hoat ddng cla ngudn cung cap
cho mach diéu khién

NguOn Stanby c6 hoi ti€p truc ti€p
So do nguyén ly.



300V DC Ngudn - STANBY
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Nguyén ly hoat dOng.
Nguyén 1y tao va duy tri dao dOng

- Khi ¢6 dién 4p dau vao cdp cho bO ngudbn, mOt dong di€n sé& di qua
dién trd mOi (R81)vao dinh thién cho dén cOng sudt (Q16) lam cho den con
sudt dan khd manh, ngay khi dén cong sudt dan, dong dién bi€n thién
trén cudn sO cdp dd cdm Ung sang cudn hoi ti€p, do cudn diy hoi ti€p mac
ddo chi€u so v&i cubn so cdp nén dién ap hodi ti€p thu dugc c6 gid tri am,
dién 4p nay nap qua tu hoi ti€p C15 1am cho dién dp chan B dén cong suat
gidm < 0V, den cong sudt bi khod, khi den cong sudt tat => dién dp hoi ti€p
bi mat => dién trd mOi 1ai 1am cho den dan & chu kY ké ti€p => qu4 trinh
1ap di 1ap 1ai tao thanh dao dOng.

Nguyén Iy 6n dinh di€n ap ra:

- Pi 6t D6 chinh luu dién 4p hoi ti€p d€ 1ay ra dién 4p am c6 gid tri
khodng — 6V, dién dp nay dugc tu C12 10c cho bang phang goi 1a dién dp
héi tiép (Uht)

- Hai di 6t 1a di Ot Zener ZD27 va di 6t D5 gim mOt gia tri di€n 4p
khong d6i & hai ddu bang khodng 6,6V, tir d6 xédc 1ap cho chan B den cong
sudt mOt gid tri di€n 4p khodng 0,6V

- Do sut 4p trén hai di 0t ZD27 va D5 14 khong dGi, nén di€n 4p chan B
den cong sudt né phu thuOc vao di€n 4p hoi ti€p (Uht)

- Gid s khi di€én 4p dau vao ting => di€n 4p dau ra c6 xu hudng ting
=> di€n 4p trén culn hoi ti€p ciing ting => dién 4p hoi ti€p (Uht) cang 4m
hon => l1am cho dién 4p chan B dén cdng sudt gidm xubng => dén cong sudt
hoat dong y€u di => 1am cho di€n 4p ra gidm xuOng vé vi tri ban dau.

- Nguac 1ai khi dién 4p dau vao gidm => di€n 4p dau ra c6 xu hudng
gidm => dién 4p trén cudn hoi ti€p ciing gidm => dién 4p hOi ti€p (Uht)



bt Am hon (hay c6 xu hu@ng duong 1én) => lam cho dién 4p chan B den
cong sudt ting 1&n => dén cong sudt hoat ddng manh hon => 1am cho dién
4p ra ting 1&én vé vi tri ban dau.

Pac di€m cla loai ngudn nay

- Pay 1a loai nguOn s dung di€n 4p hoi ti€p Am cho nén di€n trd dinh thién
kh4 nhd va cho dong dinh thién tuong d6i 16n, khi md&i c6 ngudn 300V dau
vao, dén cong sudt dan manh, nhd mach hoi ti€p 4m ma né chuyén sang
trang thai ngat tao thanh dao dOng va khong 1am hdng den.

- Trong truOng hop bi mat hoi ti€p am dua vé€ qua C15 va R82 thi den cong
sudt cr hoat dOng lién tuc & cong sudt 16n va né s€ bi hdng (bi chdp) sau
vai gidy.

Ngudn Stanby c6 mach bdo vé qua dong
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Mach béo vé
Qué ding

nn..
Céc linh kién: R12, R13 va Q4 1a céc linh ki€én cUa mach bado vé qu4 dong,
nguyén 1y hoat ddng cUa mach nhu sau:

- Gid s khi phu tdi cUa ngudn bi chap, khi dé den Q3 sé hoat dOng
rat manh, sut 4p trén R12 ting cao, sut 4p nay dugc dua qua R13 sang chin
B den bdo vé Q4, néu dién 4p nay > 0,6V thi den Q4 sé dan bio hoa => khi
d6 n6 s& dau tat chan B den cong sudt xubng Mass, dén cong sudt dugc
bdo v&, trong truGng hop nay ngudn s€ chuy€n sang hién tugng tu kich,
dién 4p ra thap va c6 — mat — c6 — mat ...., n€u do dién 4p ra thay kim
dong ho dao dOng.



So sanh hai mach ngudn cé hoi ti€p so quang.

Mach ngudn Stanby s6 1
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Mach nguén Stanby s 2

300V DC _

| *
ﬁnﬁﬂl C503 :L

01
C945

ra

GEOK  4n??

R5H04

22n

E508
Z01
2K CEve

T3

12V

+ Cod Coé
4T0u 470u
i0v 10V

B502
39

B507
22

Su giéng nhau:
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- Hai bd nguOn trén c6 nguyén 1y hoat ddng tuong tu nhu nhau.
- C3 hai b0 nguOn d€u c6 mach hoi ti€p so quang d€ Gn dinh dién ap

- Cd hai ngudn déu c6 den cong sudt va dén sUa sai.

Su khac nhau:

100



- Mach ngubn s6 1 c6 den cong sudt 1a Mosfet trong khi mach nguln

s 2 c6 dén cong sudt 12 den BCE

- Mach ngu0n s6 1 do st dung Mosfet nén di€n trd moi c6 tri sO rat

16n (2MQ), trong khi mach ngudn th(r 2 dién trd moi chi c6 680KQ

*Mach ngudn hoi ti€p gian ti€p

LY ;q
l

SR L

4] —_— s
:\::'I.I-Fl' e
¢ =
RS
o
(& RE 3
S r'l‘_l!.-':l .
==
o 1000LTF 10 e
'{vﬁ :I
2 Ty |
g By
1
L 3 -
=L 'f[:. i
R =l T
T L]
| 108 LI }T_."I!i 149 1%
¢ ¢
| g | |
Jmm | m Y2
by 12 8 s
1 ST 1 21l -
| J |
B
L,
AACH STANDEY SGUON LEIZ-PY ‘.{TG 19 1%
(HOM TIEP GLAN TIEF) ¢
s 3
S

Mach dugc cap ngudn 300Vdc tUr mach ndn/loc sO cap.

Tac dung linh kién:
Rhv : Pién tr& han ché, dién 4p ra sau né con khodng 270V.
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R3, R5 : Dinh thién (m0i) cho Q3.

Q3 : Cong suat standby, & diy diing Mosfet 2N60.

R4 : Tao hoi ti€p am di€n dp, sU dung sut dp trén R4 nhu moOt sensor d€
ki€m tra dong qua Q3, thong qua d6 sé& di€u chinh d€ Q3 hoat ddng On

dinh.

7D1 : On dinh dién 4p chan G, nhdm bado vé& khong d€ Q3 md 16n, tranh
cho Q3 bi danh thUng.

C34 : Tu nhut, bao vé& Q3 khong bi d4nh thlng khi chiu di€én 4p 4m cuc 16n
cUa thOi ky quét ngugc.

R9 : Dién trd phan 4p, tao su On dinh (twong doi) cho chan G Q3 va C Q4.
L1 :Tai Q3. L2 : Cubn hoi tiép.
Q4 : Mac phan 4p cho chan G Q3, déng vai trd ddo pha dién 4p hoi tiép.

D5 : Nan hoi ti€p theo ki€u mach nan song song nham tao dién dp (+) O
di€m A.

C8 : Loc dién 4p hoi tiép.
U1 : Mach so quang, h0i ti€p 4m 6n dinh dién 4p STB.

R17 : Dién trd nang cao mUc thdp, v4i muc dich ngdt dién dp hoi ti€p tGi
chan B Q4 khi dién 4p nay gidm xuOng con ~ 2V.

C4, R6, D3 : Kh(r dién 4p nguoc, chOng ngat dao dOng.
Nguyén ly:

Pién 4p 300V tU mach ndn/loc sO cap qua Rhv con ~270V cdp cho mach.
Dién 4p nay chia lam 2 dudng :

Pudng 1 : Vao di€m PN6, ra PN4 t&i chan D Q3.

Pudng 2 : Qua R3, R5 két hop phan dp R9 dinh thién cho Q3, dong
thdi cap cho Q4 (chan C). C4c ban hay dé y Q4 mac phan 4p cho G Q3 nén
n€u Q4 bdo hoa thi dién 4p tai G Q3 ~ 0, Q3 khéa.

NhO dinh thién (m0i) bdi R3, R5 nén Q3 md. Dong dién di tur 270V
qua L1, qua DS Q3 xuOng mass, kin mach. Vi dong nay di qua L1, theo dac
tinh cUa cudn cdm (ludn sinh ra dong chOng lai dong qua né theo hién



tuong cam Ung dién tr) nén dong qua L1 khong dat mUc bdo hoa ngay ma
ting 1&n tU tU. Vi vay tU truOng sinh ra trén 16i bi€n d4p STB cun ting tU tUr
(tur truong dbng).
Theo dinh ludt cdm Ung di€n tU Lenz, tU trudng ting tU tU trén 16i bi€n 4p
STB sé& 1am phét sinh trén tat cd cic cudn day cla bi€n 4p 1 sudt dién dOng
cam Ung.

Dién 4p cam Ung trén L2 dugc nan béi D5 va loc bang C8 18y ra dién
ap 1 chiu cuc tinh am (+) 6 di€ém A, dugc 6n dinh (tuong d6i) bang R16,
dd On dinh phu thubc vao tich s6 T = R16xC8 (thOi hang — hang sO thdi
gian tich thoét cUa mach RC)

Pién 4p tai di€ém A 1ai qua CE Ul (so quang) t&i chan B cUa Q4. Vi la
dién 4p duong nén né lam cho Q4 bio hoa. Khi Q4 bio hoa thi dién 4p tai
chan C Q4 ~ 0, ma chan C Q4 1ai n6i vio chan G Q3 nén UgQ3 ~ 0 1am cho
Q3 khoa.

Khi dong qua Q3 khéa, dong qua L1 mat di, tU trudng trén L1 ciing
mat di 1am cho tU truOng trén 16i bi€n 4p = 0 dan dén dién 4p cam Ung trén
cdc cuOn day bi€n 4p STB = 0. Di nhién di€n 4p cdm Ung trén cuOn L2 mat.
Vi dién 4p trén L2 mat nén khong dua ra dp (+) tai di€ém A nlra. Tuy vay vi
c6 C8 di nap (lic trudc) nén gi® né xa lam cho dién 4p tai di€m A ko mat
ngay, vi€c C8 xa s€ duy tri mUc (+) & chan B Q4 thém 1 thOi gian nita va
Q4 tieps tUc bao hoa, Q3 ti€p tuc khéa. Tdi khi dién 4p (+) do C8 xa ko dU
16n (<2V) thi R17 s& ngdt dién 4p hoi ti€p, chan B Q4 sé gidm vé O, Q4
khéa. Khi Q4 khéa thi dién 4p dinh thién do R3, R5 dudc phuc héi va Q3 1ai
md. MOt chu trinh m&/khéa 1ai bat dau.

Tan s6 dao ddng clia mach:

Dugc quyét dinh bdi L2/C8/R16. Pay 1a cOng hudng nli ti€p nén khi
xay ra cOng hudng thi di€n 4p trén L2 13 max, khi d6 dong di€n 4p tai di€m
A 13 max dU cho R17 dan, Q4 bio hoa. Néu mat cdng hudng thi dién 4p
trén L2 min, dién 4p di€m A min khong dU thang lai sut dp trén R17 lam
Q4 khéa, Q3 m& (cO dinh) va dong qua L1 sé 1a ¢ dinh ko tao ra dugc tur
truOng déng 1am dién 4p cdm Ung trén tat cd cic culn cla bién 4p STB
mat di. N6i cich khic thi tan sO dao dbng cUa mach chinh bang
1/2] Ixsqrt(L2xC8R16).

Thuc t€, khi Q3 khéa, dong qua L1 ko mat ngay do tU truOng trén 15i
bi€n 4p van con (nhO) 1am xudt hién dién dp cdm Ung trén L1 vGi chiéu (-)
G D Q3 ,dién 4p nay tOn tai trong thdi gian cuc ngdn (gibng nhu quét
ngUoc & cong sudt dong tivi, CRT) nén c6 gid tri rat 16n (~ 800V véi ngudn
d0i m&i) lam phat sinh 2 hau qua :

T4c dung cla C4, R6, D3 giOng nhu mach hoi ti€p truc tiép.

Pién 4p cdm Ung trén L3 dudc sinh ra nho tU trudng bi€n d6i do Q2
lién tuc bio hoa/khéa. Pién dp niy dugc nan/loc 18y ra dién 4p standby.



Puong 1 : Nan/loc béi D9/C15 ra 12V nudi dao ddng, khuyéch dai
kich thich.

Pudng 2 : Nan/loc bdi D7/C13/C18 5V cho dy tim, ha dp qua trG cho
PS-ON, nu6i mach thuat to4n tao PG.

On dinh dién p : S& dung OPTO U1.

Néu dién 4p ra ting (vi tan sO dao dOng thay dGi) thi nguln ra 5V ting
1én. Khi d6 nguOn cap cho cuc di€u khién clia Ul (TL431) t&r 5V qua R27
tdng 1én 1am cho 431 m& 16n.

DE y thay 431 mac ndi ti€p vbi diode phat clia OPTO, vi 431 m& 16n
nén dong qua diode (tU 5V STB qua R30, qua diode, qua 431 xuOng mass)
tdng I1én, cuOng dO sdng cla diode ting tic dOng tGi CE Ul lam dién trd
Rce Ul gidm, di€n trd nay 1ai mac ndi ti€p tU di€m A v& R17 nén lam cho
dién 4p hoi tiép vé& B Q4 (qua R17) ting 1én, k&t qud 1a Q4 bio hoa/Q3
khéa s&m hon thuGng 1€. N6i cach khac thi thOi gian m& cla Q3 trong 1
gidy nh® s& gidm xudng 1am di€n 4p ra gidm.

Né€u dién 4p ra gidm (vi tan sO dao dOng thay d6i) thi ngubn ra 5V
gidm. Khi d6 nguOn cap cho cuc di€u khi€n cla Ul (TL431) tUr 5V qua
R27 gidm 1én 1am cho 431 md& nhd.

DE y thay 431 mac ndi ti€p vdi diode phat clla OPTO, vi 431 m& 16n
nén dong qua diode (tU 5V STB qua R30, qua diode, qua 431 xuOng mass)
gidm xuldng, cuOng d0 sing cla diode gidm tic dOng tGi CE Ul lam dién
trd Rce Ul ting, dién tré nay lai mac nbi ti€p tU di€m A v€ R17 nén lam
cho di€n 4p hoi ti€p vé B Q4 (qua R17) gidm xulng, k€t qua 14 Q4 bio
hoa/Q3 khéa mudn hon thudng 1€. N6i cach khac thi thdi gian md& cUa Q3
trong 1 gidy nhO sé ting 1én lam dié€n 4p ra ting.

On dinh dién 4p : SU dung dién trd héi ti€p am dién 4p R4.
N€u Q3 m& 16n (1am 4p ra cao) thi dong qua R4 ting. Sut 4p trén R4 (tinh
bang UR4 = IQ3 x R4) ting 1én. DE y sé thdy sut 4p nay dua vé chan B Q4
qua R8 1am Ub Q4 ting, Q4 sé& bdo hoa, Q3 khoa sém hon thuOng 1&. Néi
cdch khéc thi thOi gian m& clra Q3 trong 1 gidy nhd s& gidm xubng lam
di€n 4p ra gidm.

Néu Q3 m& nhd (Iam 4p ra thap) thi dong qua R4 gidm. Sut 4p trén R4
(tinh bang UR4 = IQ3 x R4) gidm xubng. D€ y s& thdy sut dp nay dua vé
chin B Q4 qua R8 lam Ub Q4 gidm, Q4 s& bdo hoa, Q3 khéa mudn hon
thuOng 1€. N6i cdch khdc thi thOi gian m& clra Q3 trong 1 gidy nhd sé ting
1én 1am dié€n 4p ra ting.

3. Cac dang xung
Muc tiéu:
- Hiu duoc nhiém vU va nguyén tac hoat dong cla xung dién



Xung dién 1a tin hi€u di€n c6 gid tri bi€n dGi gian doan trong mot
khodng thOi gian rdt ngan c6 th€ so sdnh vGi qua trinh qud dd clUa mach
dién.

Xung dién trong k¥ thudt dugc chia 1am 2 loai: loai xung xudt hién
ngdu nhién trong mach dién, ngoai mong mubn, dugc goi 12 xung nhiéu,
xung nhi€u thudng c6 hinh dang bat ky

(u,t (ut (u,t
) l ) m ) /7 1
V L

t t t

Céc dang xung tao ra tU cdc mach di€n dugc thi€t k€ thudng c6 mot
sO dang co ban:

(u,t) (u’t) (u,t (u’t)
)
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Céc thong s cUa xung di€én va diy xung
* C4c tham sO cUa xung dién:
Dang xung vudng ly tuGng dugc trinh bay trén

U,
I <

\4

on

+ DO rOng xung: 1a thOi gian xudt hi€n cUa xung trén mach dién, thoi
gian nay thuOng dugc goi 1a thOi gian m& t,,. Thoi gian khong c6 su xudt
hi€én cUa xung g0i 12 thOi gian nghi t ..

+ Chu ky xung: 12 khdang thOi gian gi(ta 2 1&4n xudt hién cUa 2 xung
lién ti€p, dugc tinh theo cong thifc:

I 4



T=ton+ o
Tan s6 xung dugc tinh theo cong thic:
-
+ PO réng va hé s6 day cla xung:
- P06 rong cla xung 1a ty sO gilta chu ky va dd rOng xung, dudc tinh
theo cong thuc:

T
Q B T()n
- Hé s6 day cla xung 12 nghich ddo cla d6 rbng, dugc tinh theo cong
thic:
TUV[
n=
T

Trong thuc t&, ngudi ta it quan tAm d€n tham sO nay, ngUdi ta chi quan
tam trong khi thi€t k€ cic b0 nguOn ki€u xung, d€ ddm bdo di€n dp mot
chiéu dugc tao ra sau mach chinh 1uu, mach 10c va mach di€u chinh sao
cho mach dién cdp du dong, dU cong sudt, cung cap cho tai.

+ DO rOng suon trudc, d rOng sudn sau:

Trong thuc t€, cic xung vudng, xung ch(f nhat khong c6 cau tric mot
cdch 1f tuéng. Khi cic dai lugng dién ting hay gidm d€ tao mOt xung,
thuOng c6 thOi gian ting trudng (thdi gian qua d0)nhat 1 cdc mach c6 tOng
tré vao ra nhd hodc c6 thanh phan dién khing nén 2 sudn trudc va sau
khong thang dlng mot cach 1f tudng.

Do d6 thOi gian xung dugc tinh theo cong thUkc:
ton =1t + g+ €
Trong doé:
ton: DO rOng xung
t, : DO rOng sudn trudc
ts : PO rOng dinh xung
t, . DO rOng suGn sau
Suon dinh

ULy trude
) Xyng Suon

sau
D0 rOng sudn trudc|t, duoc tigh tur thién dp xung ting 1én tUr

10% d€n 90% tri sO bién|dd a do

di€m di€n 4p xung gidm

trang thal ngung dan hay-bae-hos aecacnach-dien-dic# khién




Vi du, xung nhip di€u khi€n mach logic c6 mUc cao H tuong Ung v&i
dién dp +5V. SuOn truGc xung nhip dugc tinh tU khi xung nhip ting tu
+0,5V 1én dén +4,5V va sudn sau xung nhip dugc tinh tU khi xung nhip
gidm tU mUc dién 4p +4,5V xu6ng dén +0,5V. 10% gid tri di€n 4p & ddy va
dinh Xung dugc dung cho viéc chuyen ché d0 phan cuc clia mach di€én. Do
d6 doi vGi cdc mach tao xung ngudn cung cap cho mach doi hdi d0 chinh
x4c va tinh On dinh rat cao.

+ Bién dO xung va cUc tinh cUa xung:

Bién d0 xung la gid tri 16n nhat cla xung vGi mUc thém OV (U, Dy
Hinh dudi diy mo td dang xung khi ting thOi gian quét cUa mdy hi€n séng.
Lic d6 ta chi thay céc vach nam song song (Hinh b) va khong thdy dudc cic
vach hinh thanh céc suOn trudc va suOn sau xung nhip. Khi gidm thoi gian
quét ta c6 th€ thdy rd dang xung v&i suOn trudc va sudn sau xung (Hinh c)

=5‘J---| \ ‘ | GV ———
oV d L_ :]. v
i ! Time iy
a v ¢ 1 &
&) [ang xung g bl La 2 file 1l
5-.-’--"-;':5:-'__—'_"_- -\‘I_
\
| \
05v __[| |
AV === | [ [ —
D ;-.—- { —— L
—= Thol gla
) ] :
{Ch Dan rang vach tren may fien song

a.Xung vudng ly tudng , b.xung vudng khi ting th0i gian quét , c) xung
vuong khi gidm th&i thi gian quét.
Gia tri dinh cUa xung 1a gid tri dugc tinh tU 2 dinh xung lién k€ nhau

A U,
1

Cuc tinh cUa xung 12 gi4 tri cUa xung so v&i di€n 4p thém phan cuc cla

xung.
A

U, 1 U1




T o0

xung duong Xung am

* Chui xung:

Trong thuc t€ xung dién 1a nén tdng cUa kY thudt di€u khi€n. Cic
thi€t bi di€u khi€n dau tién ra dGi di€u khi€n cic mach di€n cé chlc ning
don gidn thudng chi can di€u khién bang mdt xung. Trong mOt chuli
xung, cic xung c6 hinh dang giOng nhau va bién d0 bang nhau.

~Né'u chudi xung dugc tao ra lién tUc trong qud trinh lam viéc thi goi la
chuOi xung lién tuc.

Néu chudi xung dugc tao ra trong tUng khdang thdi gian nhat dinh goi
1a chu0i xung gidn doan. POi vGi chubi xung gidn doan, ngoai cic thong sO
cO bdn cla xung cdn ¢ thém céc thong sO:

- SO 1ugng xung trong chudi,

- D0 rOng chuli xung,

- Tan sO chuli xung.

U1 U, 1

Annnon.,  nnonn.,

a) b)

Phan tich ciac b&nh thudng gap cla bd ngudn cé hoi ti€p so quang



300V DC

R501 CGHD3
680K 4n?

12V

5V

cho2 STB

Bénh 1 - Pién ap ra bang 0 VNguyén nhén:
Pién 4p ra bang 0V 1a do nguOn bi mat dao dOng hodc do bi mat dién 4p
300V dau vao.
C6 th€ do hdng mOt trong cdc linh ki€n clla mach tao dao dOng nhu:
- R mbi (R501)
_R, C héi tiép (R504 va C502)
- Peén cong suat (Q2)
- Pen s(ra sai (Q1 — n€u chap s€ 1am mat dao dOng)

Ki€m tra:

- Po ki€m tra xem c6 di€n d4p DC 300V dau vao khong ?
- Po ki€ém tra dién trd moi (R501)

- Po ki€m tra dién trG hoi ti€p (504)

- Han 1ai chan tu 18y héi tiép (C502)

- Ki€ém tra den sUra sai (Q1)

- Kiém tra dén cOng suat (Q2)

Bénh 2 — Pién 4p ra thap va tu kich (tu kich tirc 1a di€n ap dao dong
c6 roi mat lap di lap lai)
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Nguyén nhan:

Phan tich: Pa c6 dién dp ra tUc 1a dén cong sudt tOt va mach c¢é dao dOng,
céc linh kién cUla mach dao dOng tOt

Nguyén nhan nguOn bj tU kich 12 do:

- Chap phu tdi dau ra (mach bdo v€ qia dong hoat ddng sinh ra tu kich)
- Pi 6t chinh 1uu bi chdp (mach bdo vé qda dong hoat dOng sinh ra tu kich)
- Hong mach hoi ti€p so quang 1am cho dién 4p hoi ti€p v€ qua manh hodc
qud yéu

- Néu hoéi ti€p v€ yéu thi di€n 4p ra ting cao va mach bdo v€ qua ap sé
hoat dOng sinh ra tu kich.

- Néu hbi ti€p v€ manh thi bdn than di€n 4p hdi ti€p lam cho dén cong
sudt ngat va tu kich

Kiém tra:

- Po xem phu tai 12V va 5V G dau ra c¢6 bi chap khong ?

(Cach do — Chinh dong hO & thang 1), do vio hai dau tu loc dudng
dién 4p 5V (C04) va 12V(C22) thi c6 mOt chi€u do phdi cho trd khang cao
vai trim €, n€u cd hai chi€u do thdy tr& khang thap sap si 0 Q thi => thi
dudng tai d6 bi chap)

- Po ki€m tra cdc di Ot chinh 1uu D03 va D04 xem c6 bi chap khong ?

- Thay th(r IC khuéch dai dién 4p 18y mau TL431

- Thay IC so quang IC3-817



- Néu khong dugc thi tam thdo di 0t Zener bdo vé qud dp ra (ZD1)
- Kiém tra k¥ cdc dién trd clla mach 18y mau (R51 va R512)

Bénh 3 — Pié€n 4p ra thap hon so v6i di€n ap thong thudng (vi du
duong 12V nay chi con 8V)

T e B e B B

D€ do dién 4p ra cla ngubn cap trudc, ban chinh dong ho vé thang 10V
DC, do que db vao ddu duong cla di Ot chinh 1uu, que den vao mass bén
thtr cap
Nguyén nhén va kiém tra:
Nguyén nhéan cUa hién tuong nay thuong do mach hoi ti€p dua dién dp hoi
tiép vé qud manh, vi va@y ban can kiém tra ky cdc linh kién cla mach hoi
tiép so quang nhU sau:

- Ki€m tra cdu dién trd cla mach 18y mau (R51 va R512)

- Thay thi IC khuéch dai dién dp 18y mau TL 431

- Thay tht IC so quang

BAI 6
SUA CHUA MACH CONG SUAT
MA BAI : MDP20-06

Muc tiéu:



- Phan tich dugc so d0 mach cong sudt
- Khac phuc cdc su cd hu hdng clla mach cong sudt
-Tinh can than, ti mi, d@m bdo an toan tuyét dOi trong cong viéc.

1. Cac mach cong suat day kéo (Push-Pull)
Muc tiéu:
- Hiu dugc nhiém vU va nguyén tac hoat ddng cia mach cong sudt
day kéo

Mach khuéch dai day kéo ding bién dp:

R1

R, Ry: Mach phan cuc

Q,, Q,: Tranzito khuéch dai cong suat.
T,: Bi€n 4p ghép tin hi€u ngd vao

T,: Bi€n 4p ghép tin hi€u ngd ra.

R.: Tdi ngd ra

Uu di€m cla mach 12 & ch€ d0 phan cuc tinh khong tiéu thu ngudn
cung cap do 2 tranzito khong dan di€n nén khong tGn hao trén mach. Mat
khéc, do khong dan dién nén khong xdy ra méo do bio hoa tlr. Hiéu sudt
cUa mach dat khodng 80%.

Nhuoc di€m cla mach 1a méo xuyén giao 16n khi tin hi€u vao nho, khi
cd hai v& khuéch dai khéng dugc can bang.

Nguyen ly hoat ddng cUa mach: tin hi€u ngd vao dugc ghep qua bién
ap T, d€ phan chia tin hi€u dua va cuc B cUa hai tranzito. O nUla chu ky
duong cUa tin hiéu ngd vao Qi dugc phén cuc thudn nén dan dién, Q, bi
phan cuc nghich nén khong dan. O nlta chu ky am cUa tin hiéu ngd vao Q,
bi phan cuc nghich nén khong dan, Q, dugc phan cuc thudn nén dan dién.
Trong thGi gian khong dan dién trén tranzito khong co dong dién nguln
chdy qua chi c¢6 dong dién ri I, rat nhd chdy qua. O bién ap T, ghep tin
hi€u ngd ra dong di€én chay qua 2 tranzito dugc ghép trd 1ai tU hai nla chu



ky d€ & ngd ra cudn th( cap dén R, tin hiéu dugc phuc hdi nguyén dang
toan ky ban dau. Tai thoi di€m chuyén ti€p 1am viéc cUa 2 tranzito do ddc
tinh phi tuy€n cUa linh kién ban dan va ddc tinh tU tré cUa bi€n 4p sé giy
ra hién tUOng méo xuyén giao (méo di€ém g1ao0). D& khac phuc nhuQc diém
nay ngUdi ta c6 th€ mac cic mach bu dOi xUng.

Mach ddy kéo ghép truc tiép: Mach khu€ch dai cong sudt ghép truc
ti€p muc dich 12 d€ bu méo tao tin hi€u doi xUng chOng méo xuyén giao,
dudc st dung chll y€u 1a cdp tranzito hO b6 doi xUng (12 2 tranzito c6 cac
thong sO kY thudt hoan toan gidng nhau nhung khéc loai pnp va npn, dong
thdi cting chat cu tao)

+ +Vcc
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Nhi€ém vu cdc linh kién trong mach:

C: Tu lién lac tin hiéu ngd vao

R Pién trd tal cla tang khuéch dai cong suat

Q,, Q,: Cap tranzito khuéch dai cong suat h6 bo d6i xUng

Mach c6 ddc di€m 1a ngudn cung cap cho mach phdi la 2 ngudn doi
xUng, khi khéng ddm bdo y€u t0 nay dang tin hi€u ra dé bi méo nén thong
thudng nguOn cung cdp cho mach thudng dugc 1ay tu ciac ngudn On ap.

Hoat dOng cla mach: mach dugc phan cuc vdi thién dp tU dOng. &
ban ky duong cUa tin hi€éu Q, dan dong di€én ngudn duong qua tdi R, Q,
tat khong cho dong dién ngubn qua tadi. ¢ ban ky am cUa tin hiéu Q, dan
dong ngubn Am qua tai R,, Q, tat.

Mach nay c¢é Uu di€m don gidn, chOng méo hai, hi€u suat 16n va dién
4p phan cUc ngdra  Ov nén c6 thé ghép tin hi€u ra tai truc ti€p. Nhung dé
bi méo xuyén giao va can ngudn dOi xUng 1am cho mach dién cOng kénh,
phUc tap dong thoi dé 1am hu héng tai khi tranzito bi ddnh thlng. D& khac
phuc nhugc di€m nay théng thuOng ngudi ta diing mach ghép ra ding tu.

Mach day kéo ghép dimg tu



Nhi€ém vu cUa céc linh ki€n trong mach:

Q,, Q.: Cap tranzito khuéch dai cong suat
Q;: Pdo pha tin hi€u
R,, R,: Phan cuc cho Q,, Q. dOng thdi 12 tdi cla Qs

Rs, Vi: Ly mOt phan dién 4p mOt chi€u ngd ra quay vé két hop véi
R, 1am dién 4p phan cuc cho Q; 1am hOi ti€p 4m di€n 4p On dinh di€m lam

viéc cho mach.
C;: Tu lién lac tin

hi€u ngd vao.

C,: Tu lién lac tin hi€u ngd ra dén tai.

Mach nay c6 ddc di€m la c6 d0 On dinh lam viéc tuong doi tot, dién
» A ~ V . < « A ~ L .2
ap phan cuc ngo ra Vo %khl mach lam vi€c tot. Nhung c6 nhuQc dieém
dé bi méo xuyén giao n€u chon ché dd phan cuc cho 2 tranzito Q,, Q, khong
phit hop hodc tin hi€u ngd vao c6 bién d0 khong phit hop vdi thi€t k€ cla
mach va mOt phan tin hi€u ngd ra quay trd vé theo duOng hdi ti€p am 1am
gidm hi€u sudt cla mach d€ khac phuc nhugc di€m nay ngUdi ta c6 thé

dung mach c6 dang
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Trong d6 Cs: Loc bd thanh phan xoay chi€u cUa tin hiéu



D,, D,:Cat rao dién dp phan cuc cho Q, va Q,,

Trén thuc t€ mach c6 th€ dung ttr 1 dén 4 didt cing loai d€ cat rao
dién thé. Ngoai ra v&i sU phat tri€n cla cong nghé ché tao linh kién hién
nay, cic mach cong sudt thudng dugc thiét k€ san dudi dang mach t6 hgp
(IC) rat ti€n 10i cho viéc thi€t k€ mach va thay thé trong sUta chita.

Trong bd ngudn ATX
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Khi IC dao dOng c6 dU céc diéu kién:

- C6 Vece 12V cung cép cho chan 12

- C6 dién 4p chudn 5V duara chan 14

- Chan s0 4 ¢6 dién dp bang OV

=> Khi d6 IC s& hoat dOng va cho céc tin hi€éu dao dOng ra & chan 8 va
chan
11, céc tin hi€u dao dOng s& dudgc cic den Q7 va Q8 khuéch dai rbi dua
qua bi€n 4p ddo pha T2 sang di€u khi€n cdc dén cong sudt.

- Hai dén cong sudt sé hoat dOng ngat md theo tin hiéu dao dOng tao

>

1G1
TLA3d
_“;;_

ra
dién 4p xung G di€m gilta, dién dp nay dugc dua qua bi€n 4p chinh, thoat
qua tu gdm C3 r6i trd vé di€m gilta cla hai tu 1oc nguOn.

- Th(r cap cla bi€n 4p chinh s 1ay ra cdc di€n 4p 12V, 5V va 3,3V cic
dién 4p nay s& dugc chinh Iuu thanh cic di€én dp mOt chi€u cung cdp cho
Mainboard.



Dong dién chay qua cac dén cong sudt:

IC dao dOng cho ra hai xung dién d€ di€u khi€n hai dén cong sudt:
- Khi chan 8 c6 dao dOng ra thi dén Q7 hoat dOng, thong qua bi€n dp ddo
pha di€u khi€n cho dén cong suat Q1 hoat dOng, khi d6 c6 dong dién chay
tU nguon 300V => qua deén Q1 qua cuOn diy (5-1) cUa bién 4p ddo pha dé
13y hoi ti€p duong => sau d6 cho qua cudn so cdp (2-1) cUa bién dp chinh
rOi trd vé dién dp 150V & di€m gilta cUa 2 tu 10c ngudn.

- Khi chan 11 c6 dao dOng ra thi den Q8 hoat dOng, thong qua bi€n 4p
ddo pha sang di€u khi€n cho dén cong suat Q2 hoat dOng, khi d6 c6 dong
dién chay tU nguOn 150V (di€m gilta cUa hai tu 1oc) => chay qua culn sO
cap (2-1) cla bi€n 4p chinh => chay qua cudn (1-5) cla bi€n 4p ddo pha =>
chay qua dén Q2 r0i trd vé€ cuc 4m cla nguln dién.

Hai dén cong suat hoat ddng cin bang.

Hai tu C1, C2 va hai dién tré R2, R3 di tao ra dién 4p can bang &
di€m gilta, di€n 4p roi trén mOi tu 13 150V

-0 s0 do trén ta thdy, den Q1 ¢6 dién 4p cung cdp tU tu C1

- Pen Q2 c6 dién 4p cung cap tU tu C2

Thuc ra hai dén hoat d0ng d0c 1ap va chi chung nhau cubn so cép cla
bi€n dp chinh

- Khi dién 4p roi trén hai tu can bang thi hai dén c6 cong sudt hoat
dOng ngang nhau, vi du dién dp trén moOi tu 13 150V thi mOi dén ¢ cong
suat hoat dong 1a 150W

- Trong truOng hop di€n dp trén hai tu bi 1€ch thi cong suat hoat dOng
cUa hai den ciing bi 1&ch theo, vi du dién dp trén tu C1 12 200V va trén tu C2
12 100V thi khi d6 den QI sé& hoat dOng & cdng suat 200W va den Q2 hoat
dOng & 100W, vGi truOng hgp nhu vay thi dén cong sudt Q1 s& bi hdng sau
mOt th0i gian hoat dOng do bi qu4 tai.

- Trong truOng hgp mdt den bi hdng (bi chap) thi sé kéo theo den kia
bi chap do ching phdi ganh ca di€én 4p 300V

2. Cac phuong phap phan cuc va 6n dinh nhiét
Muc tiéu:
- Hiéu duoc nhiém vu va nguyén tdc hoat ddng cla cdc phuong phdp
phdn cuc
Mach mac theo kiéu E chung (E-C: Emitter Common)

Hinh dudi diy mo td mach khuéch dai cuc phat chung (E-C).



o = W o =
+V Nguan cung cEp 7 Nguan cung cEp

Vi: Nga vuo Vo: Ngara
Vi: Nga vuo

Trong do:
Vi: ngd vao
V,: Ngo ra.
R.: Dién trd tai d€ 1ay tin hiéu ra.
R.: Pién tr& On dinh nhiét.
R;; R,: Dién tr& phan cuc B

Cdc théng sO ki thudt cUa mach:

- T6ng tr& ngd vio:

Ri= ﬁ= V_be
li Ib
- T6ng tr& ngd ra:
R, = Vo Yee
lo Ic

- PO khuéch dai dong dién:

_fo_Ic _
Y A
- PO khuéch dai dién ap:
_Vo_Vee_  Re
YU Vi Vbe Ri

Mach nay c¢6 mOt sO tinh chat sau:

Tin hi€u dugc dua vao cuc B va 1ay ra trén cuc C.

Tin hi€u ngd vao va ngd ra ngUgc pha (ddo pha)

Hé s0 khuéch dai dong dién 1 va khuéch daidiéndp < 1.
TGOng trd ngd vao khodng vai trim Ohm dén vai K



TOng trd ngd ra khodng vai k  d€n hang trim k

Mach tuong duong kiéu E-C:

Rb
Ib
Vi Re § lc R

L ~ 2 ~ 1 < 7 N V)
- Tinh tOng trO ngd ra : R,= o= vai chuck dén vai tram k
oe

Do R, c6 tri sO rat 16n nén trong mOt sO trudng hap c6 thé coi nhu khong ¢
R,
, A ~ . N « A I \ N nr N v
- Tinh dO khuéch dai dong dién: A= iz he. tU vai chuc dén vai trdm

oy

lan
A ~ A Vi Ib.R Ib.R
- Tinh dO khuéch dai dién 4p: A, = . C =- C
: j j Vbe Ib.Ri Ib.hie
Rc
Av=- hie

- Xét g6c pha: dién ap cUa tin hi€u ra ddo pha so v3i tin hi€u vao
Mach mac theo kiéu cuc géc chung (BC: Base common):

Mach khuéch dai theo ki€u B-C.

“v Ngudn cung cEp

Rc
Rbl
q
Vo:Ngara
Vi: Nga vpuo
Rb2 Re

Trong do:
Vi: Ngo vao
V,: Ngdra



R.: Pién tré tai
R.: Dién trd ngd vao
Ry1, Ryp: dién trd phan cuc
Cdc thong sO ki thudt cla mach:

- T6ng tr& ngd vio:

Ri= ﬁ= @
li le
- TOng trG ngd ra:
R,= o= Y
Vi Ic

- PO khuéch dai dong dién:

_lo_le_
YL
- PO khuéch dai dién 4p:
AV:V—O‘: VLb:
Vi Vbe

Mach nay c¢6 mOt sO tinh chat sau:

Tin hi€u dugc dua vao cuc E va 18y ra trén cuc C.

Tin hi€u ngd vao va ngd ra dOng pha.

Hé s0 khuéch dai dong di€én , hé s6 khuéch dai dién 4p
TOng trd ngd vio nhd tU vai chuc  dén vai trim

TOng trG ra rat 16n tU vai chuc k  dén hang M

Mach tuong duong ki€u B-C

Vi

Re Ic
NN P Y OC Y Py
le
RbS Ib Reg VO

- Tinh t6ng tr& ngd vio:
Rizﬁ _ le.Re Ib.Rb

li le

de.Re Ib.Rb .Re Rb

Ib

Ri=



Ri:

, ~ rd ~ V
- Tinh tOng trO ngd ra: R, = 1—0
C

TOng trd khodng vai trim k , vi BC phin cUc ngudc.

Io_Ic_ b

- Tinh d0 khuéch dai dong dién: A, =

ic.Rc Rc .Rc

z A o7 . « A P V R .
- Tinh dO khuéch dai dién ap: A, = 7? = IcRi hie h,
1

Rc <. A
A, = T vai tram lan

- Xét géc pha: dién 4p tin hi€u ra dOng pha tin hiéu vao
Mach mac theo kiéu C-C (Collector Common)

+V
Nguan cung cEp
Rb1l Rc

Vi: Nga vuo

Rb? Vo: Ngara

Cdc thong sO ki thudt cla mach:
TOng trd ngd vao:

Ri= =Y
Ii Ib
- TOng trd ngd ra:
V(J VE
“a,
- PO khuéch dai dong dién:
LoL
11,
- D0 khuéch dai dién 4p:
A Yo V. 1

EARA

i le ( Db

1



Mach cé mOt sO tinh chdt sau:

Tin hi€u dugc dua vao cuc B va 1ay ra trén cuc E.

Tin hi€u ngd vao va ngd ra dOng pha.

Hé s0 khuéch dai dong di€én , hé sO khuéch dai dién ap
TOng trG ngd vao tUr vai k  d€n vai chuc k

TOng trd ngd ra nho tU vai chuc  d€n vai trim

Mach tuong duong cia mach kiéu C-C:

b re

Rs¢ .. i
Vs Vi Re Vo

1

Hsnh 4.6: Mt ch t- =ng ® -ng kiCu C chung

- Tinh t6ng tr& ngd vao:

Vi I,rn, i,.r, iR,
li I,

Ri

Ri h, R, ( Vaitramk )

- Tinh tOng tr3 ngd ra:

Pién trd R, 12 di€n trd cla cdu phan 4p Ry, song song Ry,. PUng tur
ngd vao nhin vi mach ta thdy dién trd R, song song ndi trd ngudn Rs.
ThuOng di€n trd R, rat 16n so vGi Rs nén di€n trd tuong duong cla R, song
song vGi Rs ciing chinh 12 Rs nht* mach tuong duong hinh 4.6. Nén tOng trd
ngo ra la:

Theo mach tuong duong thi cic dién tré Rs, rb va re mac nbi ti€p
nhau va mac song song v&i dién trd Re. Ta co:

Ve I.R, I,(R, 1, )

Suy ra:



Ro & I, (R, T, ) R, 1 7,
1 g,

1 .
Ro r. —(r, R)) ( vai chuc ohm)

- Tinh d6 khuéch dai dong dién:

l,or, I,r, I,R, 1, R,
A 1 Vi@ R,)
(4.23)

- Xét géc pha: Khi Vb tdng lam cho Ib ting va Ie ting nén Ve cling tdng theo,
nén dién 4p cUa tin hi€u vao va ra dOng pha.

Thuc hanh stra chtra
Hu héng thudng gap clia bd nguon.
Hu hdng 1

— Ngudn bi mat dao déng, cic den cong sudt khong hoat ddng.Biéu
hién:

Khi chap chan PS ON xufng mass nhung quat ngudn khdng quay, mac
du do
dién 4p 5V STB van tot, ki€m tra dén cdng sudt khong bi hdng.

Nguyén nhan mat dao dOng.

- Mat dién dp 12V cép cho IC

- Lénh PS ON khong dua dén dugc chan IC dao dOng.
- Hdng IC dao dOng

Hu hdng 2



— Ngu6n bi chdp céc déen cong sudt, nd cau chi, hdng cac di 6t chinh
Iuu.Bi€u hién:

- Quan sit thdy cau chi bi dUt, thay cau chi khac vao 1ai n0 ti€p, do cic den
cong sudt cla nguOn chinh thdy bi chap.

Nguyén nhin chdp cic dén cong suat.

- Do dién 4p tai di€m gilta cac tu 1oc bj 1éch

- Do chdp cdc di 6t chinh 1uu di€n 4p ra gy ra chap phu tdi

- Do khi hoat dOng né bi qua nhiét hodc bi qua cong sudt thi€t k&

Elan 2dng sl
Ciaa nguin cHp inrde

Higin a0 chinh
e quidn

Hai din cirg subt
oza nguin chink

Hu hong 3

— Mach bdo vé hoat déng va ngat dao déng.

Bi€u hién:

- Khi chép chan PS ON xu8ng mass, quat nguOn quay 1 — 2 vong r0i tat
Nguyén nhan

- Do chap di 6t chinh luu & ddu ra

- Do dién 4p ra bi ting cao 1én mach bdo vé hoat dOng va ngat

Cau hoi 1

— Néu nguon trén bi bong chan tu hoi ti€p C15 thi sinh ra bénh gi

Tra 10i

- Né&u bi bong chan ty C15 thi ngudn ciing bi mat dao dOng, nhung & day 1a
nguOn hOi ti€p am nén khi bong chan céc linh ki€én cla mach hoi ti€p (1am


http://sanchoituoitre.vn/wp-content/uploads/2009/02/vimay-atx.gif

mat hoi ti€p) sé& bj 1am hong den cdng sudt do den cong sudt dan manh ma
khong chuy€n sang dugc trang thai ngat.

Céu héi 2

— Néu nguon trén bi héng di 6t Zener ZD27 thi c6 hién tuong gi ?
Tra 10i

- Nhu d3 phan tich G cau hoi 3 thi ta thay rang:

- N€u di 6t Zener ZD27 bi chap thi dién 4p ra s& gidm xulng rat thap sap
Sl

bang OV

- Né&u di 6t Zener ZD27 bi dUt thi dién 4p ra s€ ting 1én rat cao hang chuc
vol

300V DG Ngudn - STANBY

Q15
o7 7805 5V
[~ - 132
L",.I I—_]-_I"“ H - [all) 4-;\_,-
I".':-"-, 50 f
[
> ’ >
%5;,;.._,, 12v
Cau héi 3
— N&u nguon trén bi dit R thi cé hién tuong gi ?
Trd 10i

- R9 1a dién trd phan 4p, n€u dUt thi dién 4p chan B dén cong sudt sé ting
cao va dén cong sudt hoat ddng qua tdi va cé thé bi hdng ngay tU khi mbi
dugc cap nguodn.

Cau hoi 4

— N€u nguon trén bi dit R83 thi cé hién tuong gi ?

Tra 10i

- Khi bi dUt R83 => dién 4p hOi ti€p s& cang Am hon => 1am cho dién 4p
chan B dén cong sudt gidm => dién 4p ra gidm thap.

Cau hoi 5

— Néu nguon trén bi khé tu C12 cé hién tuong gi ?



Tra 18i
- Khi tu C12 bi kho => di€n 4p 4m trén tU nay s€ bt Am => di€n 4p chan B
den cong sudt s€ ting => va dién 4p ra sé€ ting.

Cau hoi 6

— Néu nguon trén dut RS hodc bong chan C14 thi sinh ra hién tuong
gi ?
Tra 10i

- Pay 1a mach nhut xung d€ bdo v€ cic xung nhon danh thlng m6i CE cla
den cong sudt, néu mat tic dung cUa mach nay thi dén cong sudt c6 thé bj
héng, bi chap.
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