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Chuwong XI - Mach ngudn
1. Bd ngudn trong cic mach dién tir.

Trong cac mach dién tur cua cac thiét bi nhu Radio -Cassette,
Amlpy, Ti vi mau, Dau VCD v v... chiing str dung ngu(‘A)n mot chiéu
DC ¢ cac murc dién ap khac nhau, nhung ¢ ngoai zac cam cua céac
thiét bi nay lai cam truc tlep vao nguoén dién AC 220V 50Hz , nhu
vay cac thiét bi dién tir can c6 mot bo phén dé chuyén d6i tir ngudn
xoay chiéu ra dién ap mot chiéu , cung céap cho cac mach trén, bd
phan chuyén dbi bao gom :

e Bién ap ngudn : Ha thé tir 220V xubng cac dién ap thap hon
nhu 6V, 9V, 12V, 24V v v ...

e Mach chinh luu : Déi dién AC thanh DC.

e Mach loc Loc gon xoay chiéu sau chinh Iuu cho nguén DC
phang hon.

e Mach 6n ap : Gitr mot dién ap ¢ dinh cung cép cho tai tiéu thu
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So do tong qudt ciia mach cdp nguon.
2. Mach chinh luu ban chu ky .

Mach chinh luu ban chu ky sir dung mot Diode méc nbi tiép véi tai
tiéu thy, & chu ky duong => Diode dugc phan cuc thuan do dé cé
dong dién di qua diode va di qua tai, & chu ky am , Diode bi phan cuc
ngugc do do khong c6 dong qua tai.

Dang dién dp dau ra ciia mach chinh e ban chu ky.
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3. Mach chinh luu cé chu ky

_ Mach chinh luu ca chu ky thuong dung 4 Diode mic theo hinh
cau (con goi 1a mach chinh luu cau) nhu hinh dudi.
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Mach chinh luvu ca chu ky .

e O chu ky duong ( dau day phia trén duong, phia du6i am) dong
dién di qua diode D1 => qua Rtai => qua diode D4 vé dau day
am

e O chu ky am, dién ap trén cudn thir cip dao chiéu ( dau day &
trén &m, ¢ dudi duong) dong dién di qua D2 => qua Rtai =>
qua D3 vé dau day am.

e Nhu vay ca hai chu ky déu c6 dong dién chay qua tai.

4. Mach lgc dung tu dién.

Sau khi chinh luu ta thu dugc dién ap mot chiéu nhép nhd, néu
khong c6 tu loc thi dién ap nhép nho nay chua thé dung dugc vao cac
mach dién tir, do do6 trong cac mach ngudn, ta phai lap thém céc tu
loc ¢6 tri s6 tir vai trim pF dén vai ngan pF vao sau cau Diode chinh
luu.

Anh cé ban quyén - Vinh

AL 220
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Dang dién ap DC cua mach chinh luu
trong hai truong hop co tu va khong co tu
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e So dd trén minh hoa céc truong hop mach nguén co tu loc va
khong c6 tu loc.

e Khi cong tdc K md, mach chinh lu’q khong c6 tu loc tham gia ,
vi vay dién ap thu dugc c6 dang nhap nho.

o Khi cong tac K dong, mach chinh luu c6 tu C1 tham gia loc
ngudn , két qua 1a dién ap dau ra duogc loc tuong dbi phang, néu
tu C1 c6 dién dung cang 16n thi dién ép & dau ra cang bang
phang, tu C1 trong cac bd ngudn thuong co tri sé khoang vai
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Anh cd Ban guydn - Vinh

Minh hoa : Bi_én‘ dung cua tu‘l_oc cdigg lon
thi dién ap dau ra cang bang phang.
e Trong cac mach chinh luu, néu c6 tu loc ma khong c6 tai hodc

tai tiéu thu mot cong xuat khong dang ké so véi cong xudt cta
bién 4 ap thi dién ap DC thu dugc la DC = 1,4.AC

5. Mach chinh luu nhéan 2 .

Ak e bdn guyén - Vinh 24
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So d6 mach nguén chinh heu nhan 2

e Dé trg thanh mach chinh lwu nhén 2 ta phéi dung hai tu hoa
cung tri s0 mac noi ti€p, sau d6 dau 1 dau cua dién ap xoau
chi€u vao diém gitta hai ty => ta s€ thu duogc dién ap tang gap
2 lan.

e O mach trén, khi cong tic K m&, mach tré vé dang chinh luu
thong thuong .

o Khi cong tic K dong, mach tré thanh maclg chiqh lvu nhan 2,
va ket qua 1a ta thu dugc dién ap ra tang gap 2 lan.

6. Mach on ap c¢6 dinh diung Diode Zener.
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Mach 6n 4p tao ap 33V ¢ dinh cung cap
cho mach do kénh trong Ti vi mau

e Tirngudn 110V khong cb dinh thong qua dién tré han dong R1
va gim trén Dz 33V dé liy ra mot dién ap c6 dinh cung cap cho
mach do kénh

e Khi thiét ké mot mach 6n ap nhu trén ta can tinh toan dién trd
han dong sao cho dong dién nguoc cuc dai qua Dz phai nho hon
dong ma Dz chiu dugc, dong cuc dai qua Dz 1a khi dong qua R2
=0

e Nhu so d6 trén thi dong cuc dai qua Dz bang sut ap trén R1 chia
cho gié tri R1 , goi dong dién nay 1a I1 ta co

I1=(110-33)/7500=77/7500 ~10mA
Théng thuong ta nén dé dong nguoc qua Dz < 25 mA
7. Mach 6n ap ¢6 dinh dung Transistor, IC 6n 4p .
Mach 6n ap dung Diode Zener nhu trén ¢6 vu diém 1a don gian
nhung nhugc diém la cho dong dién nho ( < 20mA) . bé c6 theé tao
ra mot dién 4p c6 dinh nhung cho dong dién manh hon nhi€u lan

ngudi ta mac thém Transistor dé khuyéch dai vé dong nhu so d6 dudi
day.
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Mach 6n 4p c6 Transistor khuyéch dai

e« O mach trén di¢n ap tai diém A c6 thé thay déi va con gon xoay
chi€u nhung dién ap tai diém B khong thay doi va tuong doi
phéang.

e Nguyén Iy 6n ap : Thong qua dién tr& R1 va Dz gim ¢6 dinh
dién ap chan B cua Transistor Q1, gid stir khi di¢n 4p chan E den
Q1 giam => khi d6 dién 4p Use tang => dong qua den QI tang
=> lam di¢n 4p chan E cua dén tdng , va nguoc lai ...

e Mach 6n 4p trén don gian va hiéu qua nén dugc sir dung rat rong
dai va nguoi ta da san xudt cac loai IC ho LA78.. dé thay thé
cho mach 6n 4p trén, IC LA78.. c6 so d6 mach nhu phan mach
c6 mau xanh cta so do trén.

T0-220
INPUT — =— QUTPUT
hf‘;: GROTLJND
IC 6n dp ho LA7S.. IC 6n dp LA7805
e LA7805 IC 6n ap 5V
o LA7808 IC 6n ap 8V
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o LA7809 IC 6n 4p 9V
e LA7812 IC 6n &p 12V

Luu y : Ho IC78.. chi cho dong ti€u thu khoang 1A tr& xuong, khi
rap IC trong mach thi U in > Uout tir 3 dén 5V khi d6 IC méi phat

huy tac dung.
8. Ung dung ciia IC 6n ap ho 78..

IC 6 on ap ho 78.. dugc dung rong 1di trong cac bo ngudn , nhu Bo
ngudn cua dau VCD, trong Ti vi mau, trong may tinh v v..
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Anh oo ban quyén - Vinh =

Ung dung ciia IC 6n ap LA7805 va
LA7808 trong bo nguon dau VCD

9. So' d6 khdi ciia mach 6n ap c6 hdi tiép .
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So do khoi cua mach on ap co hoi tiép .
* Mot so dac diem ciia mach on ap c6 hoi tiep :

e Cung cép dién ap mot chiéu ¢ dau ra khong d6i trong hai
truong hop dién ap déu vao thay doi hodc dong ti€u thy cua tai
thay doi , tuy nhién sy thay doi nay phai c6 gidi han.

e Cho dién ap mot chiéu dau ra c6 chat lugng cao, giam thi€u
duoc hién tugng gon xoay chicu.

* Nguyén tac hoat dong ciia mach.

e Mach liy méu s& theo doi dién ap dau ra théng qua mot cau
phan ép tao ra ( Ulm : ap lay mau)

e Mach tao ap chuan => gim ldy mot murc dién ap c¢b dinh (Uc :
ap chuan )

e Mach so sanh sé& so sanh hai dién 4p 1y mau Ulm va ap chuin
Uc dé tao thanh dién ap diéu khién.

e Mach khuéch dai stra sai s& khuéch dai 4p diéu khién, sau d6
dua vé diéu chinh su hoat dong cua den cong xudt theo hudng
nguoc lai, néu dién 4 ap ra tang => thong qua mach hoi tlep diéu
chinh => deén cong xuit ddn giam =>dién ap ra giam xuong .
Nguoc lai néu dién 4 ap ra giam => thong qua mach héi tiép diéu
chinh => dén cong xuét lai din ting => va dién ap ra ting l1én
=>> két qua dién ap dau ra khong thay doi.

10. Phan tich hoat dfng ciia mach ngudn c6 hoi tiép trong Ti vi
den trang Samsung

Dién ap dau vao con gon xoay chiéu  Dién ap dau ra bang phang
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Mach én dp tuyén tinh trong Ti vi Samsung den trdng .
Y nghia céc linh kién trén so db.
Tu 2200uF 1a tu loc ngu(‘A)n ghinh, loc dién ap sau chinh Iuu
18V, déy ciing la dién dp dau vao cua mach 6n ép, dién ap nay
c6 thé tdng giam khoang 15%.
Q1 1a dén cong Xuat ngqén cung cap dong dién chinh cho tai ,
dién 4p dau ra cua mac 6n 4p lay tir chan C dén Q1 va c6 gia tri

12V ¢b dinh .

R1 1a tré phan dong c6 cong xudt 16n ghanh bot mot phan dong
dién di qua deén cong xuat.

Céu phan ap R5, VR1 va R6 tao ra ap 14y mau dua vao chan B
den Q2.

Diode zener Dz va R4 tao mot dién ap chuan co dinh so véi
dién ap ra.

Q2 1a dén so sanh va khuyéch dai dién ap sai léch => dua vé
di€u khién sy hoat dong cua dén cong xuat Q1.

R3 lién lac gitra Q1 va Q2, R2 phan 4p cho Q1

Nguyén ly hoat dong .
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e Dién ap dau ra s& c6 xu hudng thay dbi khi Dién 4p dau vao
thay doi, hodc dong ti€u thu thay doi.

e Gia sir : Khi di¢n 4p vao tang => dién ap ra tang => di¢n ap
chéan E den Q2 tang nhiéu hon chan B ( do ¢6 Dz gim tir chan E
dén Q2 1én Ura, con Ulm chi 14y mot phan Ura ) do d6 Use
glam =>dén Q2 dan giam => dén Ql dan giam => dién 4 ap ra
giam xudng. Tuong ty khi Uvao giam, thong qua mach didu
chinh => ta lai thu dugc Ura tang. Thoi gian diéu chinh cua
vong hoi tiép rat nhanh khoang vai p gidy va dugc cac tu loc
dau ra loai bo, khong lam anh hudng dén chat lugng cua dién
ap mot chidu => két qua 1a dién ap dau ra twong d6i phang.

e Khi diéu chinh bién tré VR1 , dién ap léy mau thay d6i, 46 dan
den Q2 thay d6i , do dan dén Ql thay d6i => két qua 1a dién ap
ra thay d6i, VR1 dung dé diéu chinh dien 4p ra theo ¥ muén .

11. Mach ngudn Ti vi ndi dia nhat.
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Anh oo ban quyén - Vinh

So d6 mach nguén én dp tuyén tinh
trong Ti vi mau ngi dia Nhat .

C1 1a tu loc ngudn chinh sau cau Diode chinh luu.

C2 1a tu loc dau ra ciia mach ngudn tuyén tinh,

Cau phéan ap R4, VR1, RS tao ra dién 4p léy mau Um

R2 va Dz tao ra ap chuan Uc
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e R3 lién lac giita Q3 va Q2, R1 dinh thién cho dén cong xuat Q1
e R6 14 dién tro phan dong, 13 dién trd cong xuat 1on .

e Q3 la dén so sanh va khuéch dai ap do sai

e Khuéch dai dién ap do sai

o QI dén cong xuat ngudn

o =>Nguon lam viéc trong dai dién ap vao co thé thay doi 10%,
dién ap ra ludén ludén co dinh .

Bai tdp : Ban doc hdy phan tich nguyén
Iy hoat dong ciia mach nguon trén.

Chuwong XII - Mach dao dong
1. Khai niém vé mach dao dong.

Mach dao dong dugc tmg dung rat nhiéu trong cac thiét bi dién
tr, nhu mach dao dong noi trong khdi RF Radio, trong b kénh Ti
vi mau, Mach dao dong tao xung dong , xung manh trong Ti vi ,
tao song hinh sin cho IC Vi xur Iy hoat dong v v...

Mach dao dong hinh Sin
Mach dao dong da hai
Mach dao dong nghet
Mach dao dong dung IC

2. Mach dao dgng hinh Sin
Nguoi ta c6 thé tao dao dong hinh Sin tir cac linh ki¢n L - C
hodc ttr thach anh.

* Mach dao dong hinh Sin dung L - C
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Mach dao dong hinh Sin dung L - C

e Mach dao dong trén c6 tu C1 // L1 tao thanh mach dao dong
L-CPé duy tri sy dao dong nay thi tin hi¢u dao dong duoc
dua vao chan B cua Transistor, R1 1a tr¢ dinh thién cho
Transistor, R2 1a tr& ganh dé 14y ra tin hi€u dao dong ra,,
cudn day | d4u tir chan E Transistor Xuong mass co tac dung
14y hoi tiép dé duy tri dao dong. Tan sb dao dong ctia mach
phu thude vao C1 va L1 theo cong thuc

f=1/2.m(L1.C1)"2

* Mach dao dong hinh sin dung thach anh.

Vo

o1

Mach tao dao dong bc%ng thach anh .
e X1 :1athach anh tao dao dong , tan s6 dao dong duogc ghi

trén than cua thach anh, khi thach anh dugc cap dién thi nd
tu dao dong ra song hinh sin.thach anh thudng c6 tan sé dao
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dong tir vai traim KHz dén vai chyc MHz.

e Dén QI khuyéch dai, tin hi¢u dao dong tur thach anh va cudi
cung tin hi¢u dugc lay ra ¢ chan C.

e RI1 vira la dién tro cép nguén cho thach anh vira dinh thién
cho dén Q1

e R2 13 tr& ghanh tao ra sut ap dé 13y ra tin hiéu .

Thach anh dao déng trong Tivi mdu, mdy tinh

3. Mach dao dong da hai.

=
L ||

Mach dao dong da hai tao xung vuong
* Ban c6 thé tw lip so' do trén véi cac thong sé nhu sau :
e RI=R4=1KQ
e R2=R3=100KQ
e C1=C2=10pF/16V

e Q1 =Q2=deénC828
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e Haidén Led
e Ngudn Vee 1a 6V DC
o Tong gia thanh linh kién hét khoang 4.000 VND

* Giai thich nguyén 1y hoat dong : Khi cAp ngudn , gia sir dén
Q1 dan trude, dp Uc dén Q1 giam => thong qua C1 lam 4p Ub dén
Q2 giam => Q2 tit => ap Uc dén Q2 ting => thong qua C2 1am ap
Ub dén Q1 tang => xéc 1ap trang thai Q1 din bio hoa va Q2 tit ,
sau khoang thoi gian t dong nap qua R3 vao tu C1 khi dién ap nay
> 0,6V thi den Q2 dan => ap Uc den Q2 giam => tiép tuc nhu vay
cho dén khi Q2 dan bio hoa va QI tit, trang thai lap di 1ap lai va
tao thanh dao dong, chu ky dao dong phu thude vao C1, C2 va R2,
R3.

4.1C tao dao dong XX555 ; XX c6 thé 1a TA hoic LA vv..

i ; +Vee
R Voo Reset
| S 8 4
IC 555 ouT
R2§ 5 3
2 1 5
Cl —___+
i —— 103
- - -

Mach dao déng tao xung bang IC 555

 Ban hady mua mét IC ho 555 va tu lap cho minh mot mach tao
dao dong theo so @ nguyén 1y nhur trén.

e Vce cung cap cho IC ¢o thé‘sfr dung tr 4,5V dén 15V , duong
mach méu do 1a dwong ngudn, mach mau den dudi cung 1a am
nguon.

e Tu 103 (10nF) tr chén 5 xudng mass 1a ¢6 dinh va ban co thé
bo qua ( khong lap ciing dugc )

e Khi thay ddi cac dién tré R1, R2 va gia tri tu C1 ban s€ thu

dugc dao dong cd tan so va do rong xung theo y muon theo
cong thirc.
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1.4
(R1 +2R2) x C1

T=0.7x(R1+2R2)xCl va f=

T = Thoi gian ciia mot chu ky toan phan tinh bang (s)
f =Tan so dao dong tinh bang (Hz)

R1 = Pién tré¢ tinh bang ohm (Q)

R2 = Pién tré tinh bang ohm ( Q)

C1 = Ty dién tinh bang Fara ( Q)

T=Tm+ Ts T : chu ky toan phan
Tm=0,7x (R1+R2)xCl Tm: thoi gian dién mirc cao
Ts=0,7x R2x C1 Ts : thoi gian dién muc thap
Tm
Ts
| |
I T I

Chu ky toan phdn T bao gom thoi gian ¢é di¢n
muec cao Tm va thoi gian co dién mirc thap Ts

e Tur cac cong thuc trén ta co thé tao ra mdt dao dong xung
vuong c6 do rong Tm va Ts bat ky.

e Saukhidataoraxungcd TmvaTstaco T=Tm+ Tsvaf=
1/T

* Thi du ban thiét ké mach tao xung nhw hinh dwéi day.

i ; +Vee
R Veo Reset
| S 8 4
IC 555 ouT
H2§ (5 3 ————
2 1 L2
Cl ____+
I —— 103
> - .e

Mach tao xung c6 Tm=0,1s, Ts = 1s

Bai tap : Lip mach dao dong trén voi cac thong s6 :
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e Cl=10pF=10x10° =107 F
e RI=R2=100KQ =100x10°Q
e TinhTsvaTm=2? Tinhtinséf =2
Bai lam :
e TacoTs=0,7xR2xCl = 0,7x100.10°x 10> =0,7 s
Tm = 0,7x(RI+R2)xCl =
=0,7x200.10° x10° = 1,45
e ==T=Tm+Ts=1,4s+0,7s=2,1s

e =>f=1/T=1/2,1~0,5Hz
5. Mach dao dong nghet ( Blocking OSC)
Mah dao dong nghet c6 nguyén tic hoat dong kha don gian, mach

duogc st dung rong rai trong cac by ngudn xung ( switching ), mach
¢o cau tao nhu sau :

L
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" \\
b _h

c1—

min

.
=]

e
Lh

W
23]

-

A

Anh cd ban guyén - Vinh
Mach dao dong nghet
Mach dao dong nghet bao gom :

e Bién 4p : GOm cudn so cap 1-2 va cudn hoi ti€p 3-4, cudn thi
cap 5-6

e Transistor Q tham gia dao dong va dong vai tro la den cong
xuat ngit mo tao ra dong dién bién thién qua cudn so cip.

e Trd dinh thién R1 (14 dién tré moi )

e R2, C21a dién tro va tu dién hoi tiép
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Co hai kiéu mac hoi tiép 1a hoi tiép duong va hoi tiép am, ta xét
cau tao va nguyén tac hoat dong cua ting mach.

* Mach dao dong nghet hoi tiép 4m .

L

- =
C1—— R -
]

G
——*
3

it

Anh ot ban guyén - Vinh

e Mach héi tlep am c6 cudn hoi tlep 3-4 quan nguoce chiéu véi
cudn so cap 1-2, va dién tré moi R1 co6 tri s6 nho khoang
100KQ , mach thu’O'ng duoc sir dung trong cac bo ngudn cong
xuét nho khoang 20W tro xudng

o Nguyén tic hoat dong : Khi cép ngudn, dong dinh thién qua
R1 kich cho dén Q1 dan kha manh, dong qua cudn so cip 1-2
tang nhanh tao ra tir truong bién thién => cam mg sang cudn
hoi tiép, chiéu 4m cia cudn hoi tiép dugc dua vé chan B dén Q
thong qua R2, C2 1am dién ap chén B den Q giam <0V =>dén
Q lap tic chuyén sang trang thai ngit, sau khoang thoi gian t
dong dién qua R1 nap vao tu C2 lam 4p chan B dén Q tang =>
dén Q dan lip lai chu ky thir hai => tao thanh dao dong .

e Mach dao dong nghet hoi tqié'p am co6 uu diém 1a dao dong
nhanh, nhung ¢6 nhuge diém dé bi x6¢ dién 1am hong den Q do
d6é mach thuong khong sur dung trong cac by nguodn cong xuat
16n.

* Mach dao dong nghet hoi tiép dwong .

e Mach dao dong nghet hoi tlep duong c6 cudn hoi tlep 3-4 quan
thuan chiéu voi cudn so cap 1-2, dién tré mdi R1 ¢o tri s6 16n
khoang 470KQ

e ViRI co tri s6 10n, 1én dong dinh thién qua R1 ban dau nho =>
dén Q dan tang dan => sinh ra tr truong, bién thién cam mg 1én
cudn hoi tiép => dién ap hoi tiép lay chleu duong héi tiép qua
R2, C2 lam dén Q dan tang => va tiép tuc cho dén khi dén Q
dan bdo hoa, Khi dén Q dan bio hoa, dong dién qua cudn 1-2
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khong d6i => mat dién ap héi tiép => 4p chan B den Q giam
nhanh va dén Q 1ap tirc chuyén sang trang thai ngat, chu ky tha
hai 13p lai nhu trang thai ban dau va tao thanh dao dong.

e Mach nay c6 uu diém 14 rat an toan dao dong tur tir khong bi
x6c dién, va duge su dung trong cac mach ngudn cong xuat
16n nhu ngudn Ti vi mau.

* Xem lai Iy thuyé vé cam wng dién tir :

|
IR
A, ': .l A
Naaaal

Anh cd ban guyén - Vinh

Thi nghiém vé hién twong cam vmg dién tir trong bién dp.

O thi nghiém trén ta thiy réng bong dén chi loé sang trong thoi
diém 1 cOng tac dong hodc ngat , nghia 14 khi dong dién chay qua cudn
so cap bién ddi, trong truong hop c6 dong dién chay qua cudn so cap
nhung khong doi ciing khong tao ra dién ap cam trén cudn thir cap
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