Phan 2: PIEN TU CO BAN

Bai 12: MACH DAO DONG




1. Khai niém mach dao dong




= Mach dao ddng la mach c6 kha nang chuyén déi nang lwong mét chiéu (DC) sang dang xoay

chiéu (AC). Mach dao déng khéng co6 tin hiéu ngd vao AC, nhwng lai cung céap tin hiéu ngd ra
v&i mot tan sd xac dinh. Ngé vao duy nhat ciia bd dao dong chi la ngudn ap cung cap dé phan

cwc cho linh kién tich cwc hoac cac linh kién dwoc st dung trong mach dao dong.

= Co nhiéu loai mach dao ddng tao ra cac dang séng tin hiéu khac nhau nhw: séng sin, séng
vubdng, séng tam giac, ... Trong do, mach dao ddng tao soéng sin dwoc st dung rong rai trong
cac hé thong thdng tin, trong do lwdng, kiém tra, diéu khién, chuyén dbi tan sb, ... Cac mach
dao ddng tao séng vudng, tam gidc, xung gai thi thwdng dwoc dung trong cac bd chuyén mach,

diéu khién, ...

« Chat lwong clia mach dao déng phu thudc vao sy 6n dinh cua tan sd ngé ra.
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2. Mach tao dao dong song sin




Nguyén ly tao dao déng song sin dwa trén cau trdc ctia mach khuéch dai hoi tiép dwong dworc trinh

bay trong hinh sau:

- Tin hiéu ngd vao clia mach khuéch dai khi cé héi tiép dwong:

V= VgtV
- PB6 lgi vong hé cua mach:

- Hé s hoi tiép:
- B6 lgi vong kin cua mach

khi c6 hdi tiép:

Vg V. Khuéch dai v,
A, _V, D A >
Vi
p=-+
khuéth dai A
' B
V. V. V. Vg + Vv,
Ai=—=—"2—"=A —
Vg Vi Vg Vg
\ Ve V \
:AV(1+—f):AV(1+—f.—°):AV(l+B °)
Vg V., Vg Vs o ~

=A (1+BA;)=A +PA A,

Hoi tiep dwong: tin hiéu
héi tiép cung pha vai tin
hiéu vao nén lam tang tin

\hleu ngd vao cua mach. )




A

A =—
4 M T,
Néu BA, =1 (dwoc goi la chuan ctr Barkhausen - Barkhausen criteria) IGc nay A, tré nén vo han,
" nghia la khi khéng c¢é tin hiéu nguén Vg ma van co tin hiéu ra v_. Nhw vay khi diéu kién nay dwoc

thoa thi khi khéng c6 tin hiéu vao mach van cé tin hiéu & ngd ra, lic d6 dwoce goi la mach dao ddng.

Av=100 Ve
‘L !

A=001 ~———




A

A =N
Ta “T1-BA,
CO.

Néu BA, =1 thi sé xay ra hai trvdng hop sau:

= -; ————¥_
PA, <1 BA. >1
#0005 fe— C peor e
Mach dao dong tat dan Mach dao dong tang dan
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Mach dao ddng séng sin la mach khuéch dai cé héi tiép dwong va cé cac phan ti tich

cwc dé nap xa& nang lwong va mach phai thod man diéu kién can va di cua Barkhausen
nhw sau:

=1
= o (hoac léch pha 360°)

] + iéu kién can bang bién do: g

= Diéu kién can bang pha:
(P\BA

Pé phan giai mach ta thwc hién theo 4 bwéec:

= Buéce 1: Viét phwong trinh tinh hé s6 hoi tiép B

= Buwée 2: Rut gon B dwa vé dang sb phire: a + jb (voi j=—1)
= Budc 3: Cho b= 0 dé xac dinh tan sb dao déng o,

= Budc 4: Thay  vao phwong trinh clia Buoc 2 dé xac dinh gia tri cGa B tai
0 0
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Chat lwong ciia mach dao déng phu thudc vao cac diéu kién sau:

- Sw 6n dinh clGia ngudn cung cap

- Thong s6 6n dinh nhiét ctia mach (dung dién tré R.)
- Tai tan s6 dao déng ctia mach khdng c6 sy &nh hwdng cuta dién dung ky sinh bén
] trong cua transistor.

Nguyén tac hoat déng ctiia cac mach tao dao déng séng sin:

- Khdi A déng vai trd khuéch dai dé duy tri dao déng (bién dd dao dong)

- Khdi B 1a khdi chon loc tan sb dao dong (tan s6 dao dong)

Vg V. Khuéch dai V,
A >




Dwa vao cac dac tinh linh kién va tan sé dao déng, cé thé phan loai mach tao dao ddng soéng sin

thanh hai loai:

= Mach dao déng RC: trong dé tan sb dao dong ctia mach phu thudc vao thédng sb cla cac phan
t&r R va C, dwoc sir dung trong mach dao ddng tan sé thap.

= Mach dao déng LC: trong d6 tan s6 dao dédng clia mach phu thudc vao théng sbd cua cac phan
t&r L va C, dwoc str dung trong mach dao dong tan sb cao.

= Mach dao ddng thach anh: Do tinh chéat cta tinh thé thach anh c6 thé cho ra nhirng tan sé dao
dong chuan khdéng phu thuéc vao diéu kién clia méi trwdng. Pac tinh cua thach anh hoat dong

nhw mach céng hwdng cla tinh thé ap dién.
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3. Mach tao dao dong song sin
Mach dao dong RC




3. Mach tao dao dong song sin - Mach da_e‘_ac}ngzﬁe_%

a) Mach dao dong dich pha str dung Op-amp
So d6 khdi mach dao déng dich pha dwoc trinh bay trong hinh sau:

4 180°

Vs \Z Khuéch dai \A ; 1
,/‘I\ > A = =

— ———t

180° c ¢ ¢

v H2 théng hoi tidp gn R "
f B .
= Khéi hdi tiép

Khoi A 1a mach khuéch dai ddo (ngd ra dao pha 180°) va dwoc ndi vai 3 bd loc RC, nén duwoc goi la
mach dao dong dich pha.

Céac mach loc RC dung dé dich pha tin hiéu & ngd ra cta khdi A di 180° tao tin hiéu hdi tiép dwong
& ngd vao. Nhw vay sd mach loc RC phai thod man sao cho khi tin hiéu di qua sé tao dworc tin hiéu
hoi tiép dwong & ngd vao cla khdi khuéch dai A hay tdng géc léch pha cla tin hiéu sau khi di qua
khoi hoi tiép 1a 180°, vay trong trworng hop s dung 3 mach loc RC nhw hinh trén thi mach sé dao
dong tai tan so tin hiéu cé goc léch pha 60° sau khi di qua mét mach loc RC.
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a) Mach dao dong dich pha str dung Op-amp (tt)

Khoi hoi tiép clia mach dao ddng dich pha:

| —
¢

1 It
Y Vot TS

Tacoé: v, =LLR (a)

Vv
] Trong mach vong 1: v, =1,(X.+R)-LR (b)
Trong mach vong 2: | R +1,X.+,R—L,R—L,R =0
© 2LR+1,X. —R(I, +1,) =0
S LOER+X)-R,+1)=0 ()

Trong mach vong 3. R4 X +LR-L,R=0
< 2LR+LX. -LR =0
s LRR+X.)-LR=0 (d)
Buérce 1: Giai hé phuong trinh (a), (b), (c), (d) ta tim dwoc B nhw sau :
Ve R’ _ 1
B_ \'%

3 2 2 3 2 3
R +5RX2 +6R*X, + X2, 1+5>1§§ +6>1<{C +>1§§

. ey

(o)




a) Mach dao dong dich pha str dung Op-amp (tt)

l3_vf_ R’ B 1

T p3 2 2 3 2 3
v, R7+5RX:+6R" X, +X{ 1+5%+6%+&

Buéc 2: Thay X, =_jLC (va v&i i? = -1) vao biéu thire B trén ta duoc:
Q)

1

B= 2 . 3
1+5 (_J)z. 12+6_—J.l+ (_1)3. 13
(wC)” R oC R (0C)” R
1
<:>B= Y . )
14550 S 12+6_—J.l+LJ3.L3
(wC)” R oC R (0oC) R
1
< PB= - -
T S S S
(oRC) oRC (oRC)
1
<P =

1 1 1
—J(6 )

(@RC)> ° ©RC (wRC)’ I I




|

a) Mach dao dong dich pha str dung Op-amp (tt)

Buée 3: Cho b= 0 dé xac dinh tan s dao déng o,

Tacod: o_ 1 1 1
B_1—5 I N b1:6(oRC_(ooRC)3
(wRC)’ RO oRC (wRC)’

Pé mach dao ddng thi phai thod man diéu kién can bang vé pha, nén ta

cho i |
= _ -=0 Vay mach sé dao dong tai tan so:
oRC (wRC) |
hay f —— 1

0, = =
e Lo 1 " RCV6 " 2nRC6
oRC (oRC)’

< (oRC) :é




a) Mach dao dong dich pha str dung Op-amp (tt)

Buwoc 4: Thay gia tri tan so tin hiéu dao dong clia mach ,, _ 1 vao
" RCV6
cong thre B ta dwoc:
. 1
1_sROM6 ¢ RCV6 (RC).6v6 )
(RCY® ' RC ~ (RCY
1 1
P30 2

Thod diéu kién ve can bang bién do thi: A =1=> , _1_ ,g

, L o
Vay dé mach duy tri dao déng, mach khuéch dai A phai c6 hé sb khuéch
dai: A = -29 (mach khuéch dai dao).
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a) Mach dao dong dich pha str dung Op-amp (tt)

Khao sat mach dao déng dich pha RC sir dung Op-Amp c6 so dd nhw sau:

A Do mach khuéch dai dao nén ta co:
- +Vce & &
— _ R, _ _79
-Vce : % :R v Ri
- T <R, =29R.
Lwuy: GiatriciaR, vingdvaoV_=V_ =0V nénR //Rcua tang RC cudi cung sé gay sai sO

léch pha. Dé két qua trung voi tinh toan thi R. >> R va R // R, do do R dwogc thay bang R.
Mach dao dong thwc té dwoec trinh bay trong hmh sau:

Di D2

Trong do:

- Bién tr& R', nham 6n dinh chong tap am

- D, va D, dong vai tro 6n dinh dao dong véi tan

SO
@,




a) Mach dao dong dich pha str dung Op-amp (tt)
Vi du 1: Cho mach dao dong dich pha RC (3 mach loc RC) st dung Op-Amp
(khuéch dai dao) nhu hinh sau. Biét R =R=10k, C=0,01uF.

a) Xac dinh tan s6 dao déng ctia mach
b) Tinh gia tri cua R,

Ri Rf
+Vce
N G C C
L
+ \
-Vce
L R R R

. Sy



Vidu 1 (tt):

a) Xac dinh tan s6 dao dong ctia mach
. 1
Ta co6 tan so6 dao dong ciia mach dao dong dich pha RC si¥ dun -amp:f,=—F+
e ' S g Op-amp-o = RCVe
thay gia R va C vao ta tinh dwoc tan s6 £,=650,2Hz
b) Tinh gia tr1 cua Ry
Pé mach dao dong phai dam bao diéu kién vé cén bﬁng bién do:
1
BA,=1suyra: A =—=-29
p
Vay dé mach duy tri dao dong, mach khuéch dai phai co he sd khuéch dai:
Ay =-29 (mach khuéceh dai dao). Do sit dung mach khuéch dai dao nén ta co:

A, —-Re_ 29oR, - 20R,
R

v
i

Suy ra: Re = 29x10k2 = 290k I I




b) Mach dao déng cau Wien

Mach dao doéng cau Wien la mét dang dao doéng dich pha, thwong dung mach khuéch dai thuat
toan rap theo kiéu khuéch dai khdng dao va mach cau RC v&i tan sb dao déng dwoc xac dinh bdi

R va C (gébm RC nbi tiép va RC mac song song).

Ri

0
>
L
‘&
O
o

™
—r_
|
<




b) Mach dao déng cau Wien (tt)

Budce 1: V&i A 1a mach khuéch dai thuat toan rap theo kiéu khuéch dai

khéng dao. So' d& mach cau Wien dworc trinh bay nhw hinh sau:

— AW }% ‘ s Ap dung cau phan ap, ta co:
Vo R TN G \%
1 1\\ f v - R,/ /X, v
f *vo
I SR, — (Rl +Xc1)+(R2 //Xcz)
* —j\ Suy ra:
—.=L R, X
. Vi R, /X, B R, + X,
Vo (Ri+Xc)+(R,//Xe,) (R, +X )+&
1 Cl R2 +XC2
_ R, X, _ 1
RiR, +R Xy + Ry Xy + X Xeo + R, X | —— Kei + R, + Kei




b) Mach dao déng cau Wien (tt)

Buoc 2: Thay y __. 1 vay .1 (vavédij*=-1)vao B va rat gon, ta
Cl

dworc:

l3—1+R1+ - .COC,Q .coC.2+ ) : !




b) Mach dao déng cau Wien (tt)

Buée 3: Cho b= 0 dé xac dinh tan s dao déng o,
Ta co: 1 1
i B= T > b,=0C,R, -~

1+&+g+j((0C2R1 — ) wCR,
R, C, oCR,

Pé mach dao déng thi phai thod man diéu kién can bang vé pha, nén ta

cho b, =0. Vay mach sé dao dong tai tan so:
1 1 1
T oCR, " JRR,CC, o 2nRR,C,C,
< R,0C, = ! Néu chon gia tri linh kién trqng mach |a:
oCR, C,=C,=C va R =R =R thi tan s6 dao déng
1 cua mach la:
S 0= F_ 1
JRR,CC, 0= 5 RC

e e pamn



b) Mach dao déng cau Wien(tt)

Buéc 4: Thay gid tri tan so tin hiéu dao dong clia mach , _ 1
=
vao cong thure B ta dworc: \/ RR,C,C,
i 1
B=
Rl Cz : RICZ _ \/R1R2C1C2
I+ —+—=+]( )
R, C, "~ JRR,CC, R,C, |
I B=
= R, C
g R, G .RR,CC -RR,CC, I::> 1+ —1t+—2
I+ =4+ ( ) R, C,
R, C, R,C,JRR,CC,

. A N A ~ Yy . ~ R] C2
Diéu kién vé can bang bién do: BA =1=>A =1/ =>A, =1+R_+€

Néu chon gia tri linh kién trong mach la: C.= C=C va R1=R2=I2? thi tan sé

dao dong cta mach la: ¢ _ 1 va dé mach duy tri dao ddng thi mach

o 2mRC
khuéch dai A phai thoa: A =3

. S




b) Mach dao déng cau Wien (tt)

Khao sat mach dao ddng cau Wien s dung Op-Amp (khuéch dai khdng déo) nhw sau:

' R1 Ci .
— A K _ Do s&r dung mach khuéch dai khong dao nén ta co:
+Vee A :1+&:3<:>&:2
— +:{t Vo Y R, R.
% - “Vee Suy ra: R.=2R.
R_f 1
R2 G2
T T Trwong hop R #R, va C #C, thi tinh Av nhu sau:
R, C
A, =1+—L+=2
Rz Cl

. g



b) Mach dao déng cau Wien (tt)

Vi du 2: Cho mach dao dong cau Wien stt dung Op-Amp nhu sau. Cho biét
R1=R2=R=33k O Cl1= C2=C=10nF. Gia thiét mach thoa man diéu kién bién do va
pha.

a) Xac dinh tan s6 dao dong.

b) Tinh gié trj cta dién tro R néu cho R =47k,




b) Mach dao déng cau Wien (tt)
Vi du 2 (tt):

a) Xac dinh tan s6 dao déng
Thay R va C vao cong thirc sau:

R
~ 27RC

b) Tinh gia tr1 cta dién tro Re

0

Pé mach dao dong phai dam bao diéu kién vé can béng bién do nén ta co:

PA=1=2A:;=1H=3

Viy dé mach duy tri dao dong, mach khuéch dai phai co hé s6 khuéceh dai:

Ay =3 (mach khuéch dai khong dao). Do sir dung mach khuéch dai khong dao nén ta co:
R

R
A =14 =FEs1 =5
R, R

i i

Suy ra: Re= 2R= 2.47.10°= 94kQ

. SOy




4. Mach tao dao dong song sin
Mach dao dong LC




Mach dao dong LC hoat déng dwa trén khung céng huwdng LC, dwoc sty dung trong mach dao
dong tan s cao. Mét s mach dao dédng LC théng dung nhw sau:

a) Mach dao dong Hartley

] g__:’vcc Tan sb dao dong ctia mach dwgc xac
R, 3 RFC (Radio Frequency Choke) dinh nhw sau:
1 C, v |
& - € +—o oL, + oL, - =0
| oC,
AN
T G - 1
> (D _
R, R, 7~ C; 0
? T Lo=1; %L \/C3(L1+L2)
1
fo= 27.JL,C; hay

T 1 1
f = _
" 2nJC,(L, +L,) 2m/C,L,

e e pamn




b) Mach dao dong Colpitts

Tan sb dao ddng cia mach dwoc xac dinh nhw

Sau.




4. Mach tao dao dong song sin - @
I .

c) Mach dao dong thach anh

Céac mach dao déng LC coé nhwoc diém la tan sé dao ddng khéng 6n dinh do cac gia tri L va C bj thay dbi theo
nhiét do, dd am, ... Dé tin hiéu ngd ra cua mach dao dong co dd 6n dinh cao thi thwdng st dung cac mach
dao doéng dung thach anh. Do tinh chéat cda tinh thé thach anh c6 thé cho ra nhirtng tan s6 dao déng chuan
khéng phu thudc vao diéu kién cla méi trwdng. Tan s6 dao ddng ctia mach chi phu thudc vao kich thwéc cia
tinh thé thach anh, dac biét 1a bé day cla tinh thé thach anh.

Do dac tinh cla thach anh hoat ddng nhw mach céng hwdng cuda tinh thé ap dién, nén c6 thé mé phdng mach
dién twong dwong cua né nhw hinh sau:

X,

2 il A ? Trong do:
v | ea L an
x = :;.'_<_: 5 : C,, :diéndung gia do
\ e _|_ - e y | C. :dién dung cla phién thach anh
: ~Cu s | F z
: ":I'J 3 L 0 : 1/ = L : dién cam cua phién thach anh
. l Ve >
'= ] : : R  :dién tr& cua phién thach anh (ton hao
:, % f | clia thach anh khi dao dong)
| v N . , /
'l (5) N g f_ :tan so cong hwdng ndi tiép
Tinh thé"thach b (a) Ky hiéu thach anh: (b) Mach dign '»  *an SO cong hudng song song

twong dwong; (c) Dap tng tan sb

o Tangm



c) Mach dao dong thach anh (tt)

Ta co:
- Tan s6 cong huéng ndi tiép la: o |
© 21 LC,
I - Tan s6 cdng hwdng song song la: 1+C_

fp = 21, /LC

Vay c6 thé st dung thach anh dé thay thé mét mach LC ndi tiép hay mach LC song

song. Vi du: mach dao déng Colpitts dung thach anh nhuw sau:




5. Mach dao dong tao xung vuong




= Tin hiéu xung vuéng 1a mdt dao déng dién rat phd bién trong Iinh vwe diéu khién tw ddng. Théng

thworng cac mach tao xung vuéng duwoc thiét ké dé tao ra cac xung dién vudng cé tan sb va chu
ky 6n dinh dé 1am bd dém, bd dinh thoi gian nham thwe hién qua trinh tw dong hoa.
= Mach tao xung vuéng thuwdng dwoc xay dwng trén qua trinh phéng va nap cua tu dién, tan sb

cla dao ddng cua mach phu thudéc vao khoang th&i gian nap va phéng cua tu dién.

Ts




a) Mach dao dong da hai dung BJT

Trang thai can bang ctiia mach (mdt BJT dan va mdt BJT ngat) chi 6n dinh trong mot khoang thoi

gian nhat dinh nao do roi tw dong lat lai trang thai kia va ngwoc lai. Hai trang thai nay cua mach
I da hai tw dao dong con dwoc goi la cac trang thai chuan can bang.

O d6, nhirng thay dbi twong ddi cham clha dong dién va dién ap gilra cac diém trong so' dd mach

dan téi mot trang thai t&i han ma tai d6 cé nhirng diéu kién dé tw dong chuyén dét ngdt tir trang

thai nay sang trang thai khac.

e i



a) Mach dao dong da hai dung BJT (tt)
Xem xeét mach dao dong da hai dung BJT nhw hinh sau:

R1 R4 R2
470 100k 470
—— Bf D1 L2
: 9V LED-GREEN LED-GREEN
I C1 C2
——= Verg 7k AF $'c:
: /
1D)u! 1=0ull;I
BCS47 A BC547

B1




5. Mach dao dong tao xung vuong - - =

a) Mach dao déng da hai dung BJT (tt)
Xem xét mach dao dong da hai dung BJT nhw hinh sau:

[l] R1 H] R3 H R4
470 100k 100k

— D1 D2
: BV1 LED~GREEN° ‘ LED-GREEN
| V + C1 _ C2 +
C1 l [ V
10uF 10uF C2
v ul v [ BCS
B1 B2 A

Nguyen ly hoat doéng:
Khi cAp nguén, gia sl transistor Q1 dan trwdc, ap V., cua transistor Q1 giam => thong qua C1 lam ap V, cua

transistor Q2 gidm => Q2 tat => ap V., cua tranS|stor Q2 tang va nap vao tu C2 => thdéng qua C2 lam ap Vi,
cua transistor Q1 tang => xac lap trang thal Q1 dan b&o hoa va Q2 tat, Itc nay LED D1 sang va LED D2 tat.

Sau khoang th&i gian t, dong nap qua R4 vao tu C1 khi dién ap nay I&n hon 0,6V thi transistor Q2 dan => ap
V., cua transistor Q2 giam => thong qua C2 lam ap V;, cua transistor Q1 giam => Q1 tat => ap V., cua
tranS|stor Q1 tang va nap vao tu C1=> thdng qua C1 Iam ap Vg, cua transistor Q2 tang => xac lap trang thai
Q2 dan bao hoa va Q1 tat, luc nay LED D2 sang va LED D1 tat. Trang thai lap di Iap lai va tao thanh dao déng
xung vudng. Chu ky dao déng phu thuéc vao C1, C2 va R3, R4.

-~ Trang 37



-2 : A =
5. Mach dao dong tao xung vuéng - _i

b) Mach dao dong da hai dung Op-Amp

Xem xét mach da hai trén co s& bd khuéch dai thuat toan dwoc trinh bay nhw hinh sau:
Nguyén ly hoat dong:

V= V¢

® :0%/:?_\:&;/:{;\:& Gid s ban dau Op-Amp bdo hoa duwong
NL | ' " E E 'Vi"“ V_=+V_., khi d6 dién ap trén dau vao V tang
¢ = >__T‘*\’/ :"féb___ e ts;t/mx |én nhO qua trinh nap tu C cho dén khi dat toi
’ ] R l d:gA P ngwdng lat (V, > V,) thi so do chuyén trang

o oL 1 . thaivadiénapraV =V .
= T e > Sau d6 dién ap dau vao V,, gidm dan nho qua
- |+ trinh phong dién cua tu dién C cho dén khi dat

toi ngwong lat (V, < V) thi so’ do chuyén trang

thai va dienapra V =+V_..

ﬁ—-—ﬁﬂg 38



b) Mach dao dong da hai dung Op-Amp (tt)
Khi can thiét ké mach dao déng da hai c6 d on dinh tan so cao va cé kha nang diéu chinh tan so
ta c6 thé st dung cac mach phtrc tap hon. Hinh sau trinh bay so' d6 nguyén ly va gian do séng cua
mach dao dong da hai khéng doi xng.

R3

--- — —

-{Cl it
I (b)

< ¢

@)
Tw dién C dwoc nap qua (R,, D,) va phong qua (R,, D,). Néu chon R, khac R, khi d¢ ta co:

1

T
t, =R,C.In(1 + 1) Bang céach thay dbi gia tri R, va R ta sé thay doi dwoc do rong

R, xung trong khi chu ky cua t|n hleu van gilr nguyén khong dbi. II

2R1

=1,+1, =C(R,+R,)In(1




5. Mach dao dong tao xung vuéng

-
&

“»

c) Mach dao déng tao xung vuéng dung IC 555

Loai IC théng dung dwoc sir dung dé tao dao ddng xung vudng la IC XX555 (XX co thé l1a TA
hoac LA, ...). So dd chan cua IC 555 dworc trinh bay nhw hinh sau:

o U
ground
trigger
IC 555
output Pl
reset [4]

8] +Vec
7] discharge

6] threshold

El control

voltage

- Chan 1 (GND): Chan ndi dat dé 13y dong.

- Chan 2 (Trigger): Chan so ap v&i mirc ap chuan 1a 1/3 mire ngudn (Vcc).

- Chan 3 (Output): Chan ngd ra, tin hiéu trén chan 3 c¢6 dang xung (mic thap/murc cao).

- Chan 4 (Reset): Chan xac lap trang thai trén chan 3. Khi chan 4 & mic thap, chan 3 bj
chbt & mirc thap, khi chan 4 & mdrc cao, lic d6 chan 3 mai cé thé bién dbi theo Flip-Flop.
Do vay trong cac mach dao déng, thuwérng cho chan 4 ndi vao mie cao.

- Chan 5 (Control Voltage): Chan lam thay ddi mirc ap chuéan trong IC 555.

- Chan 6 (Threshold): Chan so ap v&i mie ap chuan 1a 2/3 mirc nguén (Vce).

- Chan 7 (Discharge): Chan nay nhuw la mét khoa dién dong/mé theo mirc ap trén chan
sb 3, thwerng dung cho tu xa dién.

- Chan 8 (V_.): Chan ndi vao dwdng ngudn Vee. IC 555 lam viéc voi mire nguon tir 3V
dén 15V.

ﬁ-e%@ﬂg 40



c) Mach dao déng tao xung vuéng dung IC 555 (tt)

ground [ 1]
vigger (2
output 3]

reset E

o U
8] +Vec
7] discharge
IC 555
Bk 6] threshold
E control
voltage

OUTPUT GND I I

THRESHOLD 0—2

7

DISCHARGE O—

5 o CONTROL
VOLTAGE
COMPARATCR e

§ R
COMPARATOR |20 TRIGGER

%R

FLIP FLOP 4 5 RESET
Inverter
o 3 o1
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5. Mach dao dong tao xung vudng > N i

P

c) Mach dao dong tao xung vuong dung IC 555 (tt)

‘e OV Chan 1 nbi GND va chan 8 nbi vao ngudn Vcc, la mdt cau chia ap véi 3 dién tré bang nhau (déu
la 5K). Cau chia ap nay tao ra 2 mrc 4p nguéng:
- Mirc 4p nguéng thir 1 1a: 1/3 mire ap ngudn (1/3 Vee) dung lam mirc 4p nguéng cho tang so ap
— thtr 1, v&i tin hiéu vao trén chan sé 2. Néu mic ap trén chan 2 xudng thap hon 1/3Vcc thi ngd ra
VOLTAGE trén chan 3 sé |én mulrc cao.
- Mirc 4p nguéng thir 2 1a: 2/3 mire ap ngudn (2/3 Vee) dung lam mirc 4p nguéng cho tang so ap
thtr 2, v&i tin hiéu vao trén chan sbé 6. Néu mirc ap trén chan 6 I1én cao hon 2/3 Vcc thi ngd ra trén
chan 3 s& xubng murc thap. N A

THRESHPLD

b TRIGGER

§R1 S — | FLIPFLOP Q
Ngd vao (Chét RS) Ngo ra
R | Q *
DISCHA @7—— S R
Q —
l o|lo0]|qQ|q N -
- o 1|01 .
Inverter y 0 1 0 t
o3 &1 1 1 Cém
OUTPUT 4 OUTPUT  GND
>
g L
R

I_l —| o t’

0 —

: | |
\ Flip-flop d6i khi goi Ia chét (latch): dwoc st dung d& Iuu trik théng tin trang thal, ~ 1'and 42

~v



5. Mach dao dong tao xung vuong

c) Mach dao déng tao xung vuéng dung IC 555 (tt)
Xem xét mach tao dao déng xung vudng str dung IC 555 nhw hinh sau:

A
| |

T | | R3

220

- D1
R1 ey u1 LED-GREEN
10k

—2HRrR 8 o= 7
>

7

DC

2o
n
a R4
R2 2R 5 ™ 220
a7
5 555
D2
LED-GREEN

Tm —I
Ts

| |
| T |

Tan sb dao déng tinh bang (Hz):
1 1,4

T (R +2R,)C,

0

Khi thay d6i gié tri cac dién tré' R, R, va gié tri tu C, sé thu dwqcﬁnaéubea@ng._“

A
| |

T | | R3

220

- D1
R1 ol u1 LED-GREEN
10k

L—4HRr g aof= ,
>

7

DC

—— CV

R4
™ L 220

D2
LED-GREEN
L

= C

10uF
|

T : thoi gian dién ap mirc cao:
T.=In2(R, +R,).C,=0,7(R, +R,).C,
T, : thoi gian dién ap mire thap:
T,=In2R,.C.=0,7.R, .C,
T : chu ky toan phan, bao gom th&i gian c6 dién ap mirc cao
T _va thoi gian c6 dién mirc thap T_.
Suyra:T=T_ +T.=07(R,+R,).C, +0,7.R,.C,
=0,7.(R,+2R,).C,




