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LOT NOI DAV

Gido trinh “KV thudt xung cdn bdn va ndng cao™ 1a tip hai trong
bo gido trinh “Pién tif ¢ong nghiép” gdm nim tip:

1) Linh kién diéu khién - Di&n mot chiéu cong nghiép

2) K§ thudt xung can ban va ning cao

3) Bién t¥ Wng dung trong ¢dng nghiép - tip 1

4) Bién t¢ @ng dyng trong cong nghiép - tip 2

5) Pién tif cong suilt

Ky thuit xung 14 mén hoc k¢ thuit co sd cia nginh Dién iy
vad Dién tit cong nghiép trong cdc trudng Pai hoc, Cao ddng va
Trung hoc chuyén nghiép, ¢6 vi tri khd quan trong trong toan bd
chuang trinh hoc cta sinh vién, hoc sinh cdc nganh hoc néi trén.

Tuy nhién, nhiéu nim qua gido trinh “KV thudt xung” thiéu
ving trong cdc Thu vién, Thu quan va thi truBng siach K¢ thuat Dién -
Pién tif cda thinh phd. Diéu ndy gy khé khin rat I6n cho sinh vién,
hoc sinh khi hoc tap hay mudn nghién ciu tim hiéu thém vé linh
vuc nay.

Bugc sy ddng vién cla nhiéu gido vién, sinh vién, hoc sinh
dang theo hoc nganh Pién - Dién tr - Pién tf cong nghiép, ching
tdi soan gido trinh nay nhim muc dich hd trg cho viéc day va hoc
mon K§ thuat xung trong nhd trudng, ddng thdi giip cho cdc cdn
bd k¢ thuit, c6ng nhian k¢ thudt Bién - Dién t trong cdc xi nghiép
cong nghiép cé didu kién clng & va nang cao ki€n thifc nganh nghé.

LAn tdi bin ndy ¢6 nhiéu sita d3i nhifng sai sét trong khau
ddnh mdy va v& mach cda lan phat hanh trtde. RAt mong dudgc sy
gop ¥ thém ctia ban doc d€ sdch ngay cing hoan thién hon.

Tp HCM, thang 10 nam 2008
Tdc gid
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CHUONG 1
KHAI NIEM CO BAN VE K¥Y THUAT XUNG

§1.1. PA1 CUONG

Cdc tin hiéu dién cé bién dé thay ddi theo thdi gian dugc
chia ra hai loai ca ban 12 tin hiéu lién tuc va tin hi¢u giin doan. Tin
hiéu lién tue con duge goi [ tin hiéu tuyén tinh hay taong ty, tin
hiéu gidn doan con dudge goi 12 tin hiu xung hay so.

Tin hiéu hinh sin duge xem nhy 1A mét tin hidu tiéu bi€u cho
loai 1in hiéu lién tuc. V@i tin hiéu hinh sin, dudng biéu dién nhy
hinh 1-1, ta ¢& thé tinh dude bién @6 cda nd & timg thdi diém.

Ngudgc lat, tin hiéu hinh vuong duoe xem [k mdt tin hiéu téu
bi€u cho loai tin hi¢u gidn doan.Véi tin hiéu vudng, dudng biu
dién nhu hinh 1-2, bién dd cia nd c¢hi ¢é 2 gid tri 1a mdc cao va
mifc thip, thdi gian dé chuyén tr mic bién do thip lén cao hay
bién d6 cao xudng thip rit ngin va duge xem nhu e thai.

\‘] -/
_Vp

Hinh.1-1: Tin hiéu hinh sin




KV thuit xung

Nguyén Tan Phudce

Hin {1.1—2 : Tin hi€u hinh vudng

That ra tin hiéu xung (tin hiéu giin doan) khdng chi ¢o toai
tin hiéu hinh vudng, ma con ¢o cic dang khdc nhu xung tam gidc,
xung ring cura, xung nhon, xung nic thang ...

/'3
v
A /\ a) Xung tam gidce
a)
t
vt
b) K k b) Xung nhon
t
v r 3
<) A A > ¢) Xung ring cua
t
v ¥ §
d) /_/_/_/\ . d) Xung ndc thang
|

Hinh.1-3 : C4c¢ dang tin hi¢u xung



Chuong 1 Khdi ni¢m cd ban v¢ ky thuiit xung

Trong nhiéu trudng hgp, xung tam gidc cd thé goi 1a xung
rang cua va ngudgce {ai.

Cic dang xung ¢ bin, nhu trong hinh 1.3, rat khic nhau vé
dang séng, nhimg ¢6 di€ém chung 13 thdi gian n tai xung rat ngan
hay st bién thién bién do ti thap 1én cao (nhir xung nhon) hay tr
cao xudng thip (nhu xung tam gidc) xdy ra rit nhanh.

Tin hi¢u xung dudce dinh nghia: “Tin hi¢u xung dién dp hay
xung dong dién la nhifng tin hi¢u ¢6 thdi gian t6n tai rat ngan, ¢6
thé so sinh véi qud trinh qud do trong mach di¢n ma ching tdc
dung™.

$1.2. CAC THONG SO CUA TiN HIEU XUNG

Tin hiéu xung vudng trong hinh 1-2 I3 mdt tin hi¢u vudng ly
twdng. Trong the (&, Khé ¢6 mot tin hiéu vudng mi dudng bién 40
tang va dudng bién do gidm thiing ding (ng vdi thdi gian ting hay
gidm 1a t = 0).

Khi phin tich hay khio st cic tin hi¢u xung ngudi ta x¢t
cdc thong $6 cd ban nhu sau:

1) Chu ky xung - Tan so xung
B3 rdong cha xung [ thoi gian ¥ng véi mue dicn dp cao goi

1a t,, (hay t). Thdi gian khong cd xung dng vér mite dicn dp lhﬁ’p
201 12ty (hay thdi gian nghi t,,).

v k

Hinh.[-4: Chu k¥ xung



Ky thudt xung Nguyén Tan Phude

Chu ky xung: T =ton + tar
Tan s6 xung 1a 86 1An xung xuat hién trong mot don vi tha
gian cling dudce tinh theo cong thic:
.
“ T
2) Pé réng va hé so day clia xung

Trong mdt chu k¥ cda xung, thoi gian ¢é xung (t,,) thudng
rit ngdn so v&i chu ky T. Nguti ta dinh nghia, d0 rong cia xung 13
ti s& gitta chu ky T v dO rong xung

. T
bd rong: Q=—
!

on

Nghich dio ctta do rdng Q dudce goi Ia hé s6 diy clia xung.

I !
HE s0 day:  n=—

3) B§ rong sudn truge, dg rong suon sau

Trong thyc (¢, cdc xung vudng khong ¢6 dang ly wdng, hinh
1.4, ma lai ¢d dang nhu hinh 1.5. Theo dang xung hinh 1.5, khi ting
dién dp s& ¢6 thdi gian tré (. (r: rise) goi 1a d§ rdng sudn trudc,
nguge lai, khi gidm dién dp cling s€ ¢d thdi gian 1ré ¢ (17 fall) goi 1a
do rdng suan sau.

B rong sudn trude, dé rOng sudn sau [a thd gian bién 4o
Xung ting hay gidm trong khodng 0,1V, dén 0,9V,,.

Thai gian xung ¢6 bién dd wr 0,9V, dén V,, tng vdi doan
dinh cua xung goi Ia t, (p: peak).

10



Chuong | Khdi ni¢m cd ban vé k§ thudt xung

v
Vi | AV
0,9V, ’
0.1V,
t, o f] Vl
J / /7
7/ ton /

Hinh.1.5: Dang xung thuc t&

Do rong xung thuc té:
ln =1+ p +

Do sut dinh xung AV 1a dé gidm bién do ¢ phan dinh xung.

§1.3. TRANG THAI NGUNG VA DAN CUA TRANSISTOR
1) Trang thai ngung
MOt transistor ¢6 thé 1am viée nhu mot khéa dién tir d€ dong
vd ngit mach dién. Trang thdi dong hay ngdt mach cla transistor
tay thude vio mife dién dp phan cue cho cue B cta nd.
+V
Re

Ry
VO = +VL‘L’

!

V, =0V
1

Hinh 1-6: Trunsistor ngung

L



K¢ thui( xunge ' Neuy&n Tin Phude

Trong hinh 1.6, transistor ¢¢ dién dp V, = OV nén Vi = 0V,
transistor khong duge phin cye nén ngung din. Trang thdi nay
transistor ¢6 Iy =0 va I =0.

Bién dp ngd ra & cye C cda transitor:
Vo=Ve=Vee -l . Re (vi [e =)
Suyra: Vo=Vce
Nhu vy, ngd vao V| cé mic thip. ng(.) ra Vo co muace cio.
2) Trang thdi din bio hoa

Pé transistor chuyén o trang thdi ngdt, nhu hinh 1.6, sang
trang thdi din bio hoa thi ngd vio phdi duge cdp mot dién dp du
Idn sao cho dién dp Vi 1da han mot mide ngudng dé transistor duge
phin cuc bio hoa. Bién ip nfiy Auoc goi 1 Viggy €6 111 86ty thude
chit bdn din ché tao transistor.

+V.
Ie | 1 ,

Hinh 1-7: Transistor bdo hoa

Ta ¢é: Vipa= 0.7V = 0.8V (transistor chat silicium)
Vika = 0,3V (transistor chat germanium)

Trong mach dién hinh 1.7, dién trd Re duge coi 1a dién trd
tdi d€ xdc dinh dong dién I¢ qua transistor. Nhi da biét, khi transistor
chay & trang thiarbao hoa thi cue C ¢ dién dp ra:



Chuong | Khdi niém cd bin vé ky thuit xung

Ve=Veea 20,1V = 0,2V
Nhu viy, dong dién Ic duge tinh theo cong thifc:
" V(‘ - V(‘E.m/

Csat —
RC

1

Khi ¢6 dong dién tai Ic. phdi tinh dong dién cin thi€t cung
cap cho cuc B d€ chon tri s& dién trd Rg thich hgp. Thong thudng ta
€6 :

I.
B

Trudng hdp cén cho transistor chay bio hoa vitng (bio hoa
sau) thi c6 thé tinh dong dién Iy theo cong thic:

Iﬂzkl'—;— (k 12 hé sO baohoa sdu, k=2 +95)

I, = (B: 46 khuéch dai dong dién)

Pién trd R dugce chon theo cdng thic:

V-V

BErat

R
8 I,

Thi du: Mach dién hinh 1.7 ¢6 cdc thdng s8: +Vee= 12V, Re
= 1,2kQ, transistor chit si va B = 100, dién 4p vao V; = 1,5V.

Trudc hét phai tinh dong dién tdi Ic.
IC = I/( C I/('}-,'\'ul = 12 — 0’2
R. 1,2.10°

~ |0mA

Chon hé s6 bao hoa sduk =3, ta ¢cé:

I -3
m=kil=3w10 = 0,3mA
B 100

Pién trd Ry duge chon ¢ tri s8:

13



K¢ thudt xung Nguyén Tan Phudc

I/I - I/IH..\'ul — l’s B 0’8

Ry = -
" I, 0,3.107

=2,33kQ2

Chon dién trd theo tiéu chuidn 1a Ry = 2,4kQ.

§$1.4. HAI TRANG THAI BAO HOA CUA OP-AMP

P¢€ thyc hién chife ning chuyén ddi trang thdi cda mach,
ngodi transistor, c6 thé ding OP-AMP (b6 khuéch dai thudt todn),
nhd vao hai trang thdi bdo hoa ctia né trong mach khuéch dai so
sdnh.

+VC

_VC

Hinh 1-8 : Mach khuéch dai so sianh

S¢ d6 hinh 1-8 12 mach khuéch dai so sanh cd bin diing hai
ngudn ddi ximg +Vee. Dign dp dit vao ngd khdong ddo (ngd +) goi
12 V," va dién dp dit vao ngd ddo (ngd —-) goi 1a Vi,

Tuy thude dién dp & hai ngd nay so vdi nhau mi OP-AMP
s€ chay 8 mdt trong hai trang thdi sau:

-néu: V">V = V=4V 1A trang thdi bio hda dudng
néu: Vi > V" = V4= -Vee 1A trang thdi bio hda am.

Trong thuc &, mach khuéch dai so sdnh s& nhin mot dién
dp 3 ngd vao la V, dé so vadi dién ap chuin 12 Vi, Tuy theo yéu ciu



Chudgng 1 Khii ni¢m cd bin vé k¥ thudt xung

ctia m6i mach ma ta cho dién d4p ngd vao V; vao ngd ddo hay ngd
khong ddao va dién dp chuan Vi vio ngd con lai.

1) Pién 4p V; vao ngé dao, Vi vao ngé khong dao

+V(‘

=

JEL

Hinh 1-9a : Mach so sdnh V, vio ngd ddo

A V()

P

+Vee

~Vee

Hinh 1-9b : Bi€n dp ra Vg thco dién dp vao V,

Theo sd dd mach <o sinh hinh 1-9a, dién ap ngd vao V, dua
dcn ngd dio d¢ so vai dién ap chuin Vi ¢ ngd khong dio.

Ham truyén dat cda mach biéu dién nhu hinh 1-9b.

N&u Vi<Vy (hay V, < V) thi Vi = +Vee , vi nguoe fai, néu
V> Vi (hdy V, > v,+) thi Vi = =Vee



K¢ thuit xung Neuyén Tin Phudc

2) Dién dp V;vao ngé khong dao, Vi vao ngd ddo

1; V()

+V(‘C ..........................

v

VR Vi

=Vee

Hinh 1-10b : Bién dp ra Vo theo dién dp vao V,

Mach so sanh hinh 1-10a c6 dién dp vao V; ngudc lai véi
mach so sinh hinh 1-9a, nén ¢6 him truyén dat ngude lai va duge
bi¢u dién nhu hinh 1-10b. Theo d6, n€u V, < Vg (hay V," < V,) thi
Vo=-Vcc, va ngude lai, nén V; > Vi (hay V; > Vi) thi Vg = +Vce.

Hai trang thdi ngung va din bio hoa cia transistor hay hai
trang thdi bao hoa dudng va bio hoa dm cda OP-AMP duge dung
dé€ cho ra hai dién d4p mic cao va midc thap, tao ra cac tin hiéu xung
dién.

16



CHUONG 2

CAC PHUGNG PHAP BIEN POI DANG XUNG

§2.1. PAI CUONG

Trong 1y thuy&t vé mach loc, chia ra mach loc thu dong vi
mach lgc¢ tich cuc. Cdac mach loc thy ddng dung R-L-C ¢on dude
chia ra nhi€u loai mach khdc nhau gom:

- Theo loai linh kién ¢6: mach loc RC, mach loc RL, mach
loc LC

- Theo tin s& chon loc ¢é: mach foc tin so thip qua, mach
loc tan s3 cao qua, mach loc dii qua, mach loc dii chdn. Tay theo
cdch sip x€p cdc linh kién R-L-C trong mach ma mdi loai mach s&
¢6 tde dung chon loc tin s6 khic nhau.

Trong cdc loai mach loc trén, mach loc thip qua vd mach
loc cao qua dung RC, RL duge ing dung trong ky thuit xung go1 la
mach tich phan va vi phin, d€ bién d3i dang xung.

$2.2. MACH TiCH PHAN (INTEGRATOR)

Theo dinth nghia, mach tich phin 12 mach ma dién ap ra v,(¢)
tf I& vai tich phan theo thai gian cda dién ap vao vi(1).

Ta ¢6: vo(t) = k  vi()dt (k 12 hé so i 1é)
1) Mach tich phidn RC

Mach tich phian hinh 2.1 chinh [2 mach loc thdp qua ding
RC. Tin s& cdt cda mach loc:

1
2aRC

f:

17



KV thuit xung Nyuyén Tin Phude

%f“”{

Hinh 2.1 : Mach tich phin RC

—{—
||i——- <

Do dién d4p vao v; Ia ham bi€n thién theo thdi gian nén dién
dp trén dién trd R vi trén tu C ciing 1a ham bién thién theo thdi
gian.

Ta ¢d: vi ()= vr (1) + ve (1)

Xét mach di¢n & trudng hop ngudn dién dp vdo v, ¢6 tin 50
f; rit cao so vdi tfin O cit fe. Lic do, dung khdng Xc & ¢6 tri sO rit

nho (do X, =
( 711( )
Nhu viy: néu > f. = L
ly: . o=y e
thi R>> X, I
T2 C
Suy ra: v () >> ve (0 (viix VA ic bing nhau)

Pai vdi tu C, dién dp trén tu dude tinh theo cong thie:
I
\’(.(’) =—= I(f)d[
C
Pién dp trén ty C cling la dién dp ra nén:
PR A
v =v, ()= [itd

» (f .
trong dé: iy= % (ViR >> X¢ nén bo qua X¢)



Chudng 2 Cic phudng phép bién déi dang xung

dt

1 v (8)
Suy ra: v () =— |-+
y Q CI R

1
v, (1) = ?{ J (t)dr

Nhu viy, dién dp ra v(t) 1a tich phin cta dién dp vao vi(1)
vdi hé so G 1é k:
k=— (khi tAn sO £ rat 1dn so vdi fe)
RC

Picu ki¢n ctia mach: f, >> f¢

]

Hay: >> ———

y / aRC

U PN 1
N1 cdch khace la: RC >> Py

\ T
Hay: rT>>——=—
2nf, 2w
trong do: t = RC 1A hiing s0 thdi gian, T, 1a chu RY.

Truong hdp dién dp vao v, 1a tin hiéu hinh sin thi:
vi (1) = V,; sinot

bién dp ra:

! - V
v, ()= — IVm sinotdr = - cos m!
RC WR

V
v ({y=—2—sin(wf —90")
t) ) {()R(‘ (

Nhir viy, néu thda min dicu kién ctia mach tich phan nhu
- S s . . = UL [N . . - a g - -~ A
trén thi di¢n dp ra by ¢ pha 907 va bicén dd by giam xudng vsi hé <6

L 1
tlg 1 ———.
wRC



K¥ thudt xung Neuyén Tan Phuc

2) Dién dp vao la tin hiéu xung vudong

Khi dién dp vao la tin hiCu xung vudng ¢6 chu ky la T, thi ¢6

thé xét ty 1€ hiing s thdi gian T = RC so vdi T, d& gidi thich cic
dang song ra theo hi¢n twong nap xa cda .

T.
V() '
Vo
: "t
a) Dang séng ngd vao
V() : 5
vy 4
>t

b) Dang é(’mg ngé ra Khi T << T;
V(0 : :

! : : "t
¢)Dang song ngdrakhiz = —-

V(1) )

Vo T, o b
I "

d) Dang song ngd ra khi t>> T,

Hinh 2.2 : Dang song vio vi ra cda
mach tich phin nhin xung vudng.

Gia thiét dién dp ngd vao I tin hidu xung vudng d0i xitng
c6 chu ky T, (hinh 2.2a).

20



Chudng 2 Cic phudng phép bi¢n ddi dang xung

N¢&u mach tich phan ¢6 hing s6 thdi gian t = RC rit nhd so
vdi T, tu nap vd x4 rit nhanh nén di¢n dp ngd ra vo (1) ¢6 dang
giong nhir dang dién dp vao v, (1) (hinh 2.2b).

Né&u mach tich phan ¢6 hiing $6 thdi gian 1= -, tu nap vi

U\i\!

x4 dién dp theo dang ham s& mi, bién do dinh c¢da dién dp ra thap
hon Vi, (hinh 2.2c¢).

N&u mach tich phin ¢6 hing 6 thdi gian 1 rat 1dn so véi T,
thi tu C nap rit chim nén dién 4p ra ¢6 bién do rat thap (hinh 2.2d),
nhung dwdng ting gidm dién ap gin nhu dudng thing.

Nhu vay, mach tich phin néu chon tri s0 RC thich hogp thi co
thé sira dang xung vudng & ngd vio thinh dang séng ring cfa hay
tam gidc ¢ ngd ra. NEu xung vudng dodi xitng thi xung tam gidc ra ta
tam gidc cén.

Trudng hop tin hiéu ngd viao la mot chudi xung vudng
khong do1 xitng va3i tuy > tyy. Trong thdi gian te, ngd vio ¢6 dién dp
cao, ty C nap dién. Trong thdi gian t,y ngd vao cé dién dp OV, tw C
x4 dién, nhung do thdi gian tye nhd hon t,, nén ty chira xd dién hét
thi lai nap dién ti€p lam cho dién dp trén tu ting din (hinh 2.3).

V.
tan t
Lot
V(.(I)1‘
—>t

Hinh 2.3: Chudi xung vudng vao

21



K¥ thudt xung Nguyén Tin Phudc

3) Mach tich phan RL

Mach lgc thap qua ding RL ciing ¢6 th diing lim mach tich
phin nhu hinh 2.4,

Ching minh tudng tv nhy mach tich phin ding RC ta ¢é
dién dpra v, (t) ti I€ tich phdn véi dién dp vao v, () theo thdi gian.

‘ R
Tacéd: v, (I)=—L- _[v‘ (t)ar
z ~ A% 3 A .R
Trong do hé sdt11é K =z.

4) Mach tich phin dang OP-AMP

Mach dién hinh 2.10 1A mach tich phin dang OP-AMP, trong
d6 hai linh kién R, va C dé tao hing s§ thdi gian T = R,C. Pién trd
R, ¢on Ia dién trd vio, dién trd R, dé bu nhiét cho OP-AMP,
thudng chon Ry = Ry,

Do dién dp vio ngd ddo, dién dp ra dudc tinh theo cong
thifc:

v, (1)=- 7211? [v (1)a"z

S 1
trong do, hé s6 i le K=~——-r
R(



Chugng 2 Cic phudng phip bién déi dang xung

Néu ngd vao nhdn xung vudng thi qua dién trd Ry 8 ngd vao
ddo sé ¢6 xung tam gidc va d ngd ra cling ¢6 xung tam gidc (hinh
2.5).

C
RGE
>_L/\/\/
Vi ™ + ——.
R, \L
[
L 4 L

Hinh 2-5: Mach tich phan dung OP-AMP

o R

§2.3. MACH VI PHAN (Differentiator)

Theo dinh nghia, mach vi phan 13 mach ¢6 dién dp 11 v (1) ti
l€ v3i dao hiim theo thdi gian cda dién dp vao vi().

Ta ¢6 vy (t):K%v, (t) (k12 hé satile,
( L]

Trong ky thudt xung, mach vi phin ¢¢ tic dung thu hep d)
rdng xung, tao ra cdc xung nhon d€ kich cdc linh kién diéu khién
hay linh kién cOng suit khdc nhir SCR, triac ...

1) Mach vi phan dung RC

Mach dién hinh 2.6 chinh 12 mach loc cao qua dung RC. Tan
6 cit clia mach loc:
1
27RC

_f( =

Dong dién i (t) qua mach cho rﬁ su phdn dp nhu sau:

Vi () = v, (1) + Ve (1)
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Hinh 2.6: Mach vi phin RC

Xét mach dién & trudng hdp ngudn dién 4p vao v, (1) ¢6 tin
sO f; rat thip so vdi tan s6 cit fe.

Liic d6: f, << f,. = va & tan s nay thi dung khdng Xc

2aRC
s& ¢4 tr1 sO rat Idn (vi X, L )-
2nf,C
A 1
Nhur vay: R<<X, =——
271,C
Suy ra: vi () <<V, (1) (viig(t) = 1ic(t))
hay: vi () = v (b)

P61 vdi tu C, dién 4p trén tu con dudc tinh theo cong thite:
vAt):@ (q(t) 12 dién tich nap vio ty).

T d0, ta co:

dv,(r)_dv.()_1 d‘l(’)-li(z)

dat dt C d C

. , dv,(t)
hay la: =C——=
ay la i) i

Pién 4p trén dién trd cling la dién dp ra:
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Chuong 2 Cac phuong phip bién d3i dang xung

vl)(l)zv)( (1):R'i(l)
dv, (1)

» ()= R.C
‘o() dt

Dién dp ra chinh la vi phin (dao ham) theo thdi gian cta
dién dp vio, vdi hé s ti 1 k 1a k = RC, khi tan sé f; rit thip so vdi
fc.

Piu kién clia mach vi phin:

1
f, << { ha f, <<
¢ Y 27RC
N6i ciach khdce:
RC<<—L— hay 'c<<~l—=-T—’
f 24, 27

trong dé: T = RC 1a hiing s8 thdi gian, T; 1a chu ky.
Trudng hgp dién dp vao vi(t) 1a tin hiéu hinh sin thi:

vit) =V, Sinw(t)
i . . d .
dién dp ra la: vo(t) =RC :1; VsSinwt

= oRCV,, cosmt
= oRCV ysin(ot + 90%)

Nhu viy, néu thda diéu kién cta mach vi phian nhu trén thi .
dién dp ra bi sém pha 90" va bién dd nhin vai he s6 t 1é 1a oRC.

2) Bién dp vao la tin hiéu xung vuéng

Khi dién dp vao 12 tin hi€u xung vudng, cé chu ky T; thi ¢6
thé xét tf 1¢ hiing s6 thdi gian 1t = RC so vdi T; d€ gidi thich cdc
dang séng ra theo hién tugng nap xd cla ty.
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Gia thi€t dién 4p ngd vao 1a tin hiéu xung vudng ddi xung
c6 chu ky T, (hinh 2.7a).

Vi(t)lr

v

a) Dang séng ngo vao

VU([

| VW i
b) Dang séng ngd ra kh 1=

B

T
[

c¢) Dang séng ngd ra khi 1 << T}

Hinh 2.7: Dang sdng vao va ra
ctia mach vi phin

" D Ao s T, . .
Né&u mach vi phin ¢6 hiing s6 thdi gian T = ?I’ tu nap va xd

dién tao dong i(t) qua dién urd R, tao ra dién 4p gidm theo ham s&
mi. Khi dién dp ngd vao bing OV thi ddu duong cla tu ndi mass va
tu s€ xa dién th€ Am trén dién rd R. 0] ngd ra s& cé hai xung nguge
diu nhau ¢6 2ién dd gidm din (hirh 2.7b).
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Chuong 2 Cidc phudng phip hidn d8i dang xung

Né&u mach vi phan ¢6 hiing sd thdi gian t rat nhd so véi Ti, w
s& nap v x4 dién rat nhanh cho ra hai xung nguge dau nhing ¢é do
rdng xung it hep dudge goi 1a xung nhon.

Nhu viy, néu thoa diéu kién ciia mach vi phin thi mach RC s&
ddi tin hidu tif xung vudng don cuc ra hai xung nhon ludng cuc (hinh 2.7¢).

3) Mach vi phian dung RL.

Mach loc cao qua ding RL ciing ¢6 thé }am mach vi phin nhu
hinh 2.8.

R

vi(t)

Hinh 2.8: Mach vi phin RL

Chuing minh twong tf nhy mach vi phan ding RC, ta cé dién
dp ra vy(t) ti 1é vi phan vdi dién dp vdo vi(t) theo thdi gian.

Ta cod:v{t) = £ M
R dt
L

trong d6 hé s ti1é 1a: k= n

4) Mach vi phan dung OP-AMP

Mach vi phin sg @6 hinh 2.9 ¢6 cdch mic theo ki€u mach
ddo vdi mach phin dp 12 tu C va dién trd Ro.

Tu C 1a tu dua tin hiéu vao, R, 12 dién tr3 hdi ti€p tir ngd ra
vé ngd vio. Pién trd R, d€ &n dinh tdng trd ngd vao. Dién trd Rj
thudng chon ¢6 tri sO biing dién trd R; ¢6 tdc dung bi tri nhiét.
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Vi I +

LT

Hinh 2.9: Mach vi phin dung OP-AMP

Dong di¢n vao cing chinh fa dong dién nap vao tu duge tinh
d(V)
dt

theo ¢Ong thdc: 1in=C

Do tinh chit cia OP-AMP nén dong dién vido nap qua tu
ciing chinh 12 dong qua dién trd hoi ti€p R; va dugc tinh theo cong
thive:

V, . di)
o= — & =i, = L
@ R, dt
Suy ra: Vo =~lin R2
div)

hay V,.=-R;C

dr

Né&u cho tin hiéu vao fa xung vudng, dong qua tu s& cho ra
hai xung nhon. P81 vdi OP-AMP, khi cho xung tam gidc dat & ngo
vao thi s€ cho xung vudng 3 ngd ra.

§2.4. GIG1 HAN BIEN PQ XUNG

Tuy theo yéu cdu clda mach can diéu khién, déi vdi cdc tin
hiéu xung c6 bién d6 18n ngudi ta lai cin phdi gidi han & mdt mite
dién dp t61 da goi 1 dién dp chuin Vi (Reference).



Chudng 2 Cic phuong phap bidn ddi dang xung

1) Mach gidi han dung diod va nguén chuin

Mauch dién hinh 2-10a 6 ta¢c dung gidi han bién dd cla cdc
xung dusng. Néu V, < Vg thi diod D ngung vd V, = V. Ngude lai,
néu V, > Vi thi diod D din coi nhu ndi tit va Vi = Vi,

l R
R

Hinh 2.10a: Gidt han xung dudng

I

Mach dién hinh 2.10b ¢6 tic dung gidi han bién dd cla cic
xung Am. N&u V>=Vy thi diod D ngung va V, = V.. Nguoc lai, néu
V; < =V thi diod din ¢oi nhu ndi tit va Vg ~ — V.

p— &

Hinh 2.10c¢: Gidi han xung duong va xung am



Ky thuat xung Nguyén Tan Phudc

Mach dién hinh 2.10¢ ¢6 tdc dung gidi han bién dd cda ¢3
hai loai xung, xung 4m va xung duong.

2) Mach gidi han ding diod Zener

R , R
[ [
Vi 7 ]’i Vi z ‘i
a) Gidi han xung duong b) Gidi han xung im

R
AW~
Z,
J'-:' 3

¢) Gih han xung dudng vi xung am

— <—

Hinh 2.11 : Gidi han bién d) xung *ing diod Zener

P& gidi han bién dd xung ngudi ta con dbng Zener thay cho
diod D va ngudn chuin Vi, Dién dp Vz do hivu i@ng Zener sé la
dién dp gidi han bién dd xung. .

Trong hinh 2.114, néu V, < Vz thl Zener ngung va V,, = V.
Ngudge lai, néu V, > V7 thi Zener din ¢6 tic dung ghim dp va V,, =
Vz. Mach ndy dung d¢ gidi han bién do clia cdc xung dudng.

Gidi thich tuong oy cho mach gidi han hinh 2.11b ding dé
gidi han bién dd xung dm, va hinh 2.11c¢ déL gid1 han bién dd xung
dudng va xung am.
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CHUONG 3

MACH DAO PONG PA HAI LUGNG ON

Mach tao xung cd bdn nhat 1a cdc mach tao xung vudng
dugce goi chung 1A mach dao dong da hai. Mach dao ddong da hai
dua vao su nap dién va xa dién clda tu dién k&t hop vai dic tinh
chuy€n mach ctia transistor.

Co6 ba loai mach dao ddng da hai:

- Dao dong da hat ludng dn (Bistable Multivibrator) con goi
1a Flip-Flop (mach 1it hay bdp bénh)

- Dao ddng da hai don 8n (Monostable Multivibrator)
- Dao ddng da hai phi dn (Astable Multivibrator)

Ching ta s& lan ludt phin tich ba mach dao dong da hai trén
trong ba chuong 3-4-5.

§3.1. MACH DAO

Mot transistor ¢6 thé 1am chie nang cda mach ddo nhu sg do
hinh 3.1.

Khi V; d mic dién dp cao, transistor chay bdo hoa, dong I¢
qua Re tao sut dp, Vo= 0,2V (V) Ung vai mide dién ap ra thip.

Khi V, 8 mifc dién dp thip, transistor bi phin cuc ngude d
ngd vao nén ngung din, dong I = 0, nén khéng gidm dp qua Re.
Luc do, Vi = Ve tting véi mice dién dp cao ra.
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-12V

Hinh 3.1: Transistor lam mach dio

+VCC

Hinh 3.2: Ghép hat mach ddo

Co6 thé ghép hai mach ddo dung transistor dé tao thianh
mach Flip-Flop (s¢ dd hinh 3.2). Theo cdch ghép nay, dién dp ra
Vi §€ 1a dién ap vao Vi va ngude lai dién dp ra Vi s¢ la dién dp”
vao V,,.
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Chuong3 Mach dao ddng da hai ludng 8n

§3.2. MACH FLIP-FLOP CO BAN
1) So 46

~Vgs

[Rm Ry
L T L
®

Hinh 3.3: Mach Flip-Flop c¢d bdn

T cach ghép hai mach ddo diing hai transistor nhu hinh 3.2,
thudng vé lai mach Flip-Flop theo ki€u ddi xing (hinh 3.3).

Trong sa d5 dung hai ngudn, ngudn +Vee d€ cap dong Ig, Ic
cho transistor din bao hda va ngudn —Vgp dé phin cuc ngugc cho
cire B cia transistor ngung din.

2) Nguyén ly

Giéa thi€t c6 mach Flip-Flop d6i xing (T va T, cling tén, cdc
dién trd phan cuc cho hai transistor cing tri s6), nhung hai transistor
khong thé cin biing mot cach yét d6i nén s& c6 mot transistor
chay manh hon vd mot transistor chay yéu hon.

Gia thi&l transistor T; chay manh hon T, dong dién I 16n
hon qua Rey lam dién dp Ve, gidm. Dién dp V¢ qua dién trd R,
phin cue cho Ty s€ lam Vg gidm va diéu nay 1am cho T, chay yéu
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hon. Khi T; chay yé&u, dong dién I¢z nhé hon gqua Rep 1am dién dp
Vs ting. Bién dp Ve qua dién trd Ry phian cuc cho Ty s&€ 1am Vy,
ting lam T, chay manh hon nita. Cudi cung, T, sé ti€n dén trang
thdi biao hoa, T, tién dén ngung din. N&u khéng ¢6 mét tic ddng
nao khac thi mach dién s€ ¢ maii trang thdi nay. Pay la mot trang
thdi cia mach Flip-Flop.

Nguge lai, néu transistor T; chay manh hon T, va 1y luin
tuong t thi cudi cling s& ¢6 Ty tién d€n trang thdi bao hoa va T tién
dén ngung din. Mach dién ciing s& ¢ mii trang thai nay, néu khéng
¢6 mot tic ddng nao khic. Diy 1a trang thai thii hai ca Flip-Flop.

Mach Flip-Flop s&€ 3 mot trong hai trang thai trén nén dudc
goi la mach ludng én. Tuy nhién, phai chon cdc dién trd va ngudn
dién thich hgp thi méi dat duge nguyén ly trén,

3) Phén tich dién ap va dong dién trong mach

Pé thiy rd hon nguyén 1y cta mach Flip-Flop, ta ¢6 thé
phan tich dong dién va dién 4p trong mach Flip-Flop tiéu biéu, nhu
trong mach dién hinh 3.4, véi cdc tri s6 dién trd va ngudn cu thé .

Theo gia thiét, khi T bdo hoa ta ¢6:
VC] = VCCsat = O,2V
Vi1 = Vg = 0,8V

Suy ra dong dién I va Iy theo cdng thifc:

V. =V,.. -
IC. - (&4 Clxot = 12 0’32 ~ 6,5mA
R, 1,8.10
Ig) = Vee =V _ Vira + Vs 12-08 _08+6
TR+ R, R,, 18.10° +18.10° 47.10°
=0,4ImA
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Chuong3 Mach dao ddng da hai ludng 8n

+12V

1,8kQ

biio hoa ngung

Hinh 3.4: Mach Flip-Flop tiéu biéu

3 trang thai bao hoa, transistor thudng ¢6 B nhd, chon B =
50. Ta ¢6 thé nghiém lai diéu kién bio hoa cla T, nhu sau:

-3
Thong thudng: I = Lo 8510 = 0,13mA

B 50

MZ}Ch dlén co: IB| = 0‘41mA (IB] > IB)
Nhu viy: T, dd diéu kién dé biao hda vi I, > L
X€ét Ty lic d6 d trang thdi ngung ta ¢d:

Ve = Vee = (Ig1 + IR) Re2
VH

Vo .
v =V _ o st R
c2 cc (___—R(.z R ) Rea
=12—( 12-08 31,8100 = 11V

18.10° +18.10°
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R,
Viy = (Ve + Vap) —22— ~ Vyy
RZ + R
47

=(02+6 —6x~-1,5V
( )18A10-‘+47.10-‘

T- ta loai transistor NPN ¢6 Vg, = -1,5V (Vy; < 0V) nén T, phdi
ngung dan.

N&u & trang thdi ngudc lai thi hai transistor s& ¢6 dong dién
vd dién dp & cdce chan ngugce lai véi phan tich rén.

Dién dp ngudn im —Vgy ¢6 téc dung phan cug cho Ty d€ T,
4n dinh & trang thdi ngung, trinh tic d6ng cia nhiéu ¢6 thé 1am T,
ddi trang thai.

Trudng hgp khéng cin thi€t chéng nhiéu thi ¢6 thé khang
cén diing ngudn —Vygg. Lidc d6, hai dién trd Ry, — Rp; duge ndi mass
hay c¢6 thé khéng cin diing ciling dudc.

§3.3. PHUONG PHAP KiCH POI TRANG THAI CUA FLIP-FLOP

Trudng hop T, dang bio hda, T, dang ngung din, nhu mach
hinh 3.4, mudn ddi trang thai cda Flip-Flop, ta ¢6 thé cho mot xung
am vao cue By (hodc 1a cho mdt xung dudng vao cuc B,). Mudn déi
trd lai trang thdi ci, phdi cho mot xung duong vao cuc B, (hodc 1a
cho mdt xung am vio cuc B;). Pé don gidn thudng chi dimg mot
loai xung.

1) Mach kich m$t bén

S¢ dd hinh 3.5 12 mach Flip-Flop vdi mach kich mdt bén.
Xung kich diéu khién 1a xung vudng qua mach vi phan RC dé€ 4éi
ty xung vudng ra hai xung nhon (xung nhon dudng ing vdi canh 1én
va xung nhon 4m iing vdi canh xudng). Diod D ¢6 tac dung loai bd
xung nhon dudng va chi dua xung nhon 4m vao cuc By, d€ ddi trang
thai T, tir bio hda sang ngung din.
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+12V

. D
bio hoa ngung

C
A —

viﬂ

Hinh 3.5: Mach kich mét bén

Gid thi€t mach ¢4 trang thdi nhu hinh 3.5 12 T, dang bio hoa
va T» dang ngung dan.

Khi ngd vao nhin xung vudng (Vi,) qua mach vi phin RC
tao dién dp V, trén dién trd R 1a hai xung nhon. Khi ¢6 xung nhon
duong thi diod D bi phin cuc nguge nén ngung din, mach Flip-Flop
van gilt nguyén trang thii dang ¢6. Khi ¢6 xung nhon dm thi diod D
duge phin cuc thuidn (coi nhu ndi t30)lam dién dp Vg, gidm xudng
dudi OV. Lic d6,.Ty ngung din nén Iy,= 0, Ic; = 0 nén V¢, ting cao
s€ tao phan cue dd manh cho cue B; va T; chay bdo hoa. Khi T, da
bao hoa, Vea = 0,2V nén T khdng dugc phin cuc s& ti€p tuc ngung
din, mic diu di h&t xung Am. ‘
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vm ﬂk
+
Tt
VC A
] > £
VBIA
0,8V
+ -
- Tt
15—
Vmﬂ‘ '
+11 |
0,2V .
Tt

Hinh 3.6: Dang séng & cdc chan

Nhu viy, mach Flip-Flop di chuyén tir trang thdi T bio
hoa-T; ngung, sang trang thai T, ngung-T, bdo hoa. Khi mach di
8n dinh & trang thdi nay thi mach s& khong bi tdc ddng ddi trang
thdi bdi xung kich vao curc By nita. Biy gids, mudn ddi trang thai cia
mach trd lai trang th4i cii thi phdi cho xung vudng ti€p theo qua
mach vi phan va diod D vio cuc B, (vi T; dang d trang thdi bao
hoa).

2) Mach kich dém

Dai vai mach kich mdt bén thi mach Flip-Flop phai duge
kich 1an lugt, ludn phién vao cuc By vi B, thong qua hai mach vi
phin va hai diod.
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+12V

£ 47KQ ke | |
IOkQ% ) 2V D7 = % 10kO
C, -ev C,
| [
A ) |} B
Viz 0,2V I Vpx 11V

Hinh 3.7: Mach F-F ¢6 ngd kich dém

Dé ddi trang thdi mach Flip-Flop bing mét thit xung kich
vio mo6t ngd chung ta ¢6 thé dung mach kich d€m.

Mach dién hinh 3.7 13 sd dd mach Flip-Flop ¢6 ngd kich dém
nhan xung kich la xung vudng.

Theo sd dd nay, mach dang & trang thdi T, bio hoa, T
ngung din. Hai dién trd 10kQ thém vio § mach ra hai di€m A va B
vi hai diém nay c¢6 dién 4p gin gidng nhu dién dp cda hai cuc C,
vi Cz.

Ta cé: Viz= Ve =02V (T, dang bao hoa)

Ve =V =11V (T, dang ngung din)

Khi ¢ xung vudng 8 ngd vao (Vi) thi qua hai tu C—C; s&
¢6 hai xung nhon dudng ttng vdi canh 1€n cda xung vudng va cé hai
xung nhon am d@ng vdi canh xudng cia xung vudng tai hai diém A
vd B. Thai diém ¢d xung nhon dudng, cd hai diod D,—D, déu bi
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phin cuc ngugc nén khdng cé tac dung vSi mach Flip-Flop. Khi cé
xung nhon am tai hai diém A va B thi tai hai diém nay sé& cé hai
muc bi€n ddi khdc nhau.

Do V4 = 0,2V nén khi ¢6 xung nhon 4m thi xung dm s& lam
gidm dién 4p VA va diod Dy dugc phin cuc thuin. Diéu nay, s& lam
d8i trang thdi T, ur bao hoa sang ngung din va ddi trang thdi T, t
ngung din sang bio hda. Liic d6, do Vg = 11V rat cao so vdi xung
am, nén khi ¢6 xung nhon 4m thi dién d4p Vp vin ¢ mifc duong cao
nén D; vin bi phin cuc nguge va xung 4m khdng c6 tdc dung d6i
vdi T,

Khi ¢6 xung vudng thi hai d€n ngd vao, 1an ndy xung nhon
am chi ¢ tdc dung ddi véi T, 1A transistor dang bdio hda nén mach
Flip-Flop lai trd vé trang thdi ci.

Nhu vay, mdi xung vudng cho vio ngd V,, thi mach Flip-
Flop ddi trang thdi mot lan nén mach nay dude goi 1a mach kich
dém.

§3.4.CAC PIEM CAN LUU Y TRONG THIET KE

1) Mach vi phin & ngd viao phdi dude chon tri 56 sao cho
thda cdc yéu cau sau:

- xung am phdi c¢6 bién d6 di cao va do rong dii 16n dé A
kich d3i trang théi cda transistor dang bio hda sang ngung din

- néu hiing s& thdi gian 1 = RC 16n s& 1am gidi han tin s0
xung kich (theo diéu kién clia mach vi phin trong chudng 2)

- néu hing s§ thdi gian t = RC nhd s& lam gidm dd rong
xung va c6 thé khong di ddi trang thdi clia transistor.

2) D€ mach chuyén trang thdi tot, tdc d6 1am viéc nhanh,
nén chon mifc dién 4p ngudn thap. Piéu ndy con tiy thudc vao yéu
ciu cda tdi n&u tii 1a Re.
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3) Trong cdc mach ddn gidn, ngudi ta c6 thé khong cin ding
ngudn Am—Vyg. Tuy nhién, khi khong ¢é nguén am thi tinh ngung
din cda transistor khong t6t va khd ning chdng nhidu cda mach
kém.

+12V

e
l

Hinh 3.18: Mach Flip-Flop ding 1 ngudn véi mach kich | bén
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CHUONG 4
MACH DAO PONG PA HAI PON ON

§4.1. PA1 CUONG

- Mach dao ddng da hai don Gn ciing ¢6 hai trang thdi (Ty bao
hoa-Ty ngung hay T, ngung- T, bdo hoa), nhung trong hai trang
thdi d6 ¢S mdt trang thdi &n dinh va moét trang thdi khong n dinh
go1 12 trang thdi tao xung.

Binh thudng, khi mach dan 6n duge cap ngudn s€ § trang
thdi &n dinh va & mai trang thdi nay n€u khong c6 tic dong gi tr
ngodi vao. Khi ngd vao nhin mét xung kich thi mach ddn 8n sé
ddi trang thdi, tao mot xung ¢ ngd ra v d6 rdng xung ra s€ tuy
thudce cdc thdng s6 RC thiét k€ trong mach. Sau thdi gian ¢6 xung
ra mach don 8n s& nf trd vé trang thdi Sn dinh ban diu.

Mach dao dong da hai ddn dn con duge goi la mach dinh thi,
vi thdi gian ¢6 xung ra ¢6 th€ dinh trude nhd cdc thong s§ trong
mach. Mach don 8n rat thong dung trong Yinh vyc tu dong diéu
khién, trong cdc thi€t bi dién t¥ va dién t cong nghiép.

Mach don én ¢ thé thuc hién bing nhiéu cdch: dung
transistor, OP-AMP, vi mach dinh th) hay cdc ¢Ong logic. Chuong
nay chi gidi thiéu vi phan tich mach don 8n ding transistor, cdc
loai mach khdc s€ dugc gidi thiéu trong cidc chudng sau.

§4.2. MACH PON ON CU BAN
1) So d6 mach & hai trang théi

Mach don 8n co ban ¢6 hai trang thdi dudc minh hoa nhu s
dd hinh 4.1 va hinh 4.2, v8i dong dién § cdc cuc ¢6 dudng lién nét
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1a dong dién phan cyc mot chiéu, dong dién ¢ duing rdi nét 1a dong
nap xa caa tu C.

2) Nguyén ly
a) Trang thdi én dinh ciia mach don én
Khi m@ dién, tu C afc th3i nap dién qua dién trd Rey, tao
dong dién dd 18n ¢idp cho cuc By, Ty s& chay & trang thdi bdo hoa.
Lic d6, dong Icy qua Rey G 1dn d€ tao sut d4p va Ve = Vega =
0,2V. Cau phan d4p Rg; va R tao ra dién dp phin cuc cho T» ngimg

din vi Vg, < OV. Sau khi tu nap diy sé ¢ dién d4p nhu hinh vé
(hinh 4.1).

bién ép nap trén t ¢o6 tri 5O Ve=Vee — Veeawr = Ve

Bio hoa I Ngwrng
Vi=0" Vs

Hinh 4.1: Trang thdi &n dinh: T} bio hda, T, ngung din
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= ; E;RCZ
oll 5 16
Ngung I Bao hoa

vi'l/” -V

Hinh 4.2: Trang thdi tao xung: Ty ngung, T; bao hoa.

Khi tu nap diy thi dong nap qua tu bing 0, nhung T, vén
chay & trang thdi bdo hda vi van con dong Iz qua Rg cap phin curc
cho cuc B,.

Hai transistor s& chay &n dinh & trang thdi nay néu khéng ¢6
tdc dong gi tr bén ngoai.

b) Trang thdi tao xung ciia mach don 6n (hinh 4.2)

Khi ngd vao V; nhin xung kich 4m, qua tu C, s& lam dién dp
Vg gidm va T, dang chay bdo hoa chuyén sang trang thdi ngung
din. Ldc d6, Icy = 0, dién 4p V¢, ting cao qua ciu phan dp Rg»—Rs
sé& phin cu¢ cho T, chay bio hoa. Khi T; chay bdo hda Vea = Ve
= 0,2V. Piéu ndy lam cho tu C ¢6 chin mang dién dp duong coi nhu
ndi mass va chin kia sé ¢6 dién dp Am so vdi mass, dién dp 4m nay
sé phan cyc ngude cho cuwe By lam T, ti€p tuc ngung mic dau di
hé&t xung kich. Lic dé, tu C xa dién qua dién trd R, va transistor T;
w C xudng E. Trong thdi gian ndy T ngung din va T, bdo hda nén
dién dp 3 cdc chin C vi B cla hai transistor d8i ngugc lai chinh 1a
xung dién & ngo ra.
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Sau khi tu x4 xong lam mat dién 4p Am dat vao cuc B, va T,
s& hét trang thdi ngung din va chuyén sang trang thdi bio hda nhu
hic ban dau. Khi T, trd lai trang thdi bao hoa thi Vei=Vega =0,2V
nén T, lai mat phan cyc, s& ngung din nhy hic diu.

Thai gian tao xung ctia mach don 3n chinh 12 thdi gian x3
dién cta tu C qua Rpg,. Sau thdi gian ndy, mach ty trd lai trang théi
ban dau 12 trang thdi 6n dinh.

3) Dang séng @ cdc chian

Hinh 4-3 cho thdy dang séng & cdc chidn ciia mach don 6n,
trong d6, hinh 4-3a biéu dién dién 4p ngd vao V,, trudc thdsi diém
c6 xung kich 1a trang thai 8n dinh. Khi c¢6 xung nhon 4m thi mach
don 8n bit diu chuyén sang trang thdi tao xung.

Vi b
a) r {
Vi 5
0,8¥ } it } >
b) - i t
xa
v —Vee'
ci i : :
I Vee
. +
¢) 0.2\ | — t
*- - _*
Ve :
Vee
d) _
0,2\ -

Hinh 4.3: Dang séng vao va ra cia mach don dn
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Hinh 4-3b 1a dang dién 4p Vg, khi ¢6 xung kich lam T,
ngung, tu C xa dién dp dm nén Vi, ¢d di€n dp dm = —Vee va tu C
X4 dién qua Ry lam dién dp Am gidm dan theo ham s& mi. Thai
gian xa cua ty C chinh 1a thai gian tao xung 6 ngo ra.

3 trang thdi Sn dinh V¢ =0,2V (bdo hoa), & trang thai
tao xung Vci= Vee (ngung din) nén T ¢6 xung vuéng duong
ra. Ngugc lai, T; ¢6 xung vuéng dm ra, d6 réng xung 1a t,.

4) Diéu kién va théng sd ky thuit cia mach don én

P& cho mach don dn hoat ddng ding theo nguyén ly phai
thda diéu kién 13 T, bdo hoa vdi: '

Vie =V, V..
1 = (1 (et ~ (t (l) Vdi V = 0,2\/)
o1 R, R ( CEsat
1y = Lo e Ve (2) (Vi Vara = 0,8V)
Ry, A1
Mudn T, bao hoa phai ¢é:
1.
Ty > (3)
Thudng chon:
1, =k LA ( k 12 hé s& bao hoa siu va k=2+4)

NGt
a) Cdch tinh dj rong xung:

Trong thdi gian Sn dinh, tu C nap dién qua R¢; vdi hiing s0
thai gian nap:

Toap = RciC

Pién dp nap trén tu ting theo him s& mi bai cong thife:
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!

vo()=V, . (1-¢ )

/

Suyrar vty =V ~Vee

+VCC L s v A st S _..“:‘.....:_“.._ T

- nap dién

v T T
T X4 dién
_v cc . ___...A.__i —e— = = - - N v v

Hinh 4-4 : Pudng xd va nap dién cda tu C

Pién dp trén tu ting tr OV I€n Vee. Khi ¢d xung dm vao cuc
B, thi ty C x4 dién qua Rp, vdi hiing s3 th3i gian xa:

Txa = Rg1.C

Dién dp trén tu khi x4 gidm theo ham s6 mi bdi cong thitc:

!

vo.()=V, e "

Do chin dudng cda tu C coi nhut ndi mass qua chin C,, khi
T bio hoa, nén ty s& xd dién dp am ~V¢c va dién dp trén w ting
tir -Vee 1€n OV, rdi sau d6 sé nap tié’p tuc tr OV lén +Vee. Nhu vay,
dudng x4 dién va nap dién cia tu sé bién thién nhu hinh 4-4, dudgc
gid1 han tf —Vee l€n +Vee. Dudng bi€u dién dién dp trén tu s&
dudgc tinh theo c¢ong thifc:

/

ve(n =V, _2V('(' e-;
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Khi ve(t) = OV 1a hét thdi gian x3 cla ty va mach urd lai
trang thai 6n dinh. Thdi gian nay chinh I thdi gian tao xung 3 ngo
ra, con goi la d0 rong xung L

{

Ta co: V=W, e’
i 1
= e’ =—
2
Suy ra: £L=1n2 = ty=1.In2
T
Thay 7 =Rg|C va In2=0,69
Suy ra: t, = 0,69 Rg,.C

Mudn thay ddi d6 rong xung t,, ta ¢é thé thay ddi Rg, hay tri
s6 tu C, trong dé Ry bi gidi han bdi diéu kién bdo hoa cla T, nén
thudng ngudi ta chi thay déi t C.

b) Bién dp xung ra
3 trang thai dn dinh, T\ bdo hda- T, ngimg, ta cé:
Veir = Vega 20,2V vi Ve Ve

o) trang thdi tao xung, T, ngung- T; bido hda, ta cé:

R,
=V, K —Fr =V do mach phan 4
« R, +R,, g ( enp P)

Ve
Vea = Vegw = 0,2V

. Nhu vay, bién dd xung vudng duong cho T, tao ra:
VO] = Vx - 0,2V ~ \,x

Bién dd xung vudng dm do T, cho ra la:

Va2 =Vee—0,2V = Ve
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c) Thoi gian héi phuc

Theo sd dd mach don 8n ¢o bin, trang thdi 3n dinh 1A trang
thdi T bdo hoa- Ty ngung din; trang thdi tao xung la trang thai T,
ngung- T bio hoa. Sau khi xong thdi gian tao xung t, thi T, s& trd
lai trang thdi ngung dan. Trong thuc t&, mach chuta trd lai trang thdi
&n dinh ngay, vi hic @6  C lai nap dién qua Rc; 1am Ve, ting lén
theo him 58 mi chit khong ting tic thdi nhu hinh vudng. Thoi gian
nay dugce goi la thoi gian hdi phuc ty.

Hiang sO thai gian nap cda tu:

Trap = Rczc

Tu nap diy trong thdi gian 5t, nhung thudng chi tinh:

Vei

-
Hinh 4-5: Thdi gian hdi phuc

d) Thoi gian phan cdch
Do ¢6 thdi gian hdi phuc t, dé mach don 8n r3 1ai trang thdi
&n dinh, n€u tin hiéu xung kich d ngd vio 12 nhitng tin hiéu lién

ti€p nhau c6 tin sé xung kich f;, chu k¥ xung kich T;, thi chu ky T;
phéi thda diéu kién:
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Ti>te+ 1y

Piéu kién niy c¢6 nghia 12 khodng cdch ngin nhat giita 2
xung kich phdi I8n hon d rong xung t, va thdi gian hdi phuc tp.
Thai gian ty + t, go1 1d thdt gian phan cdch t,.

Ta ¢6: T > ty vai ty =t+ ty

§4.3. CAC MACH PON ON CAI TIEN
1) Mach ddn 6n ding 1 ngudn

Trong cdc mach don gidn, ngudsi ta c6 thé khdng dung ngudn
-Via va dién trd R dude ndi mass - ldc d6 Ra dude chon lai vai tri
8 khic. Trudng hdp nay mach ¢ khd ning chéng nhiéu kém.

S¢ 45 mach don dn hinh 4-6, ngd vao 1a mach vi phin Ri-Ci
dé d8i xung vudng ra hai xung nhon va diod D chi nhin xung nhon
am dua vao cue By '

Re

®£" %1@)

l

Hinh 4.6: Mach don 8n dang 1 nguén

J- ;

—
-—
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2) Mach don 8n ¢é xung kich vae cuc C;

d trang thdi 6n dinh T, bio hda Ty ngung, tu C nap dign cd
dién dp nhu hinh v& (hinh 4.7). Khi ¢6 xung nhon dm lam diod D
dugc phan cyc thudn, ty C ¢6 chin nap dién d4p duong ndi mass nén
chin nap dién dp 4m s& lam phin cyc ngude cue By v T ngung
din. Lic db, Ve ting cao 1am T, duge phin cuc bio hdoa v Ve =
0.2V nén tu C ti€p tyc xa dién qua Rpy vd mach s&€ duy i trang thii
T, ngung, T;bdo hda cho dén khi tu x4 xong. Sau thdi gian tao Xung
t, thi mach lai trd vé trang thdi dn dinh,

+Vee

Hinh 4.7: Mach don 6n c6 xung kich vao cuc C,

3) Mach don 6n ding tu gia téc

D€ chuyén nhanh trang thi cia T tit ngung ddn sang bio
hda, khi ¢6 xung kich dm vao cuc By, ta ¢6 thé dung tu gia toc C,
ghép song song Ry,. Khi ¢6 xung kich Am vao cuc By, transistor T,
dang bio hda chuyén sang ngung lam V¢, tang. 0] frang thai
chuyén ti€p, tu C, coi nhut ndi tit nén dem dién dp Ve, phan cuc
nhanh cho cuc B; 1am T, bio hoa nhanh, Ve gidm nhanh. Diéu nay
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¢6 tdc dung tam xung vudng ra 8 cuc C; ¢6 canh xudng dudc thang

ditng, stta lai dd ddc trude clda xung ra.
C R('z%

@

+Vee

Hinh 438: Dung ty gia toc C,

4) Dung diod cach ly sita d6 déc sau

Trong phan cdc thoéng s6 clia mach don dn, ¢6 xét dén thii
gian hoi phuc t, cda xung ra trén cye Cs 12 do tu C nap dién gua
dién trd Rez 1am dién dp Ver ting chim, d6 ddc sau clia xung bi kéo
daira.

DE 1am gidm thdi gian hdi phuc & ngd ra, 1im d6 ddc sau
dude thing, ngudi ta ding thém didt D va dién rd Ry (hinh 4-9).
Khi T, ngung, dién ap Vcz lam phin cuc nguge diod D va ty C chi
nap dién qua Rp nén dién 4p Ve ting nhanh.

Piéu can luu ¥ trong mach nay 14 khi Ty bdo hoa, Ve gidm
nén diod D dugc phin cuc thuin, dién trd d cuc Cy 1 Rea song song
Rp.

Thudng chon: Re2=Rp = 2Rc1.
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o)

R

— = _[_

Hinh 4.9: Dung diod cdch ly D

5) Dung diod cédch ly bao vé méi néi BE,

}__‘
=

!

Hinh 4.10: Diod D bdo vé mdi ndi BE,
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Khi mach vi phén cho ra xung nhon Am lam phin cuc thuan
diod D; dwa dén T, ngung dan, T, bdo hoa. Lic do, tn C s& x4 dién
va dién 4p dang nap trén tu dua vao cuc By vdi tri s6 khodng Vee,
dién 4p nay c6 thé 1am hu méi ndi BE,_ vi dién dp ddnh thing mdi
ndi BE (BVEego) thudng c6 tri s& khdng cao (khodng vai volt).

Pé tranh hién tugng trén ngudi ta dat thém 1 diod D giira tu
C va cyc B. Khi tu x3 dién thi diod D s& chiu dién dp ngugc thay
cho méi ndi BE, ma dién dp nguge cla diod thudng cao nén diod
khong bi hu.

§4.4. BAI TAP AP DUNG

Thiét k&€ mach da hai don én theo cic yéu ciu va thong s8 ky
thuit sau:

- Nguon Vee = 12V, transistor ¢é p =100, dong tii Ic=10mA,
dod rong xung la t, = 2 gidy.

1) Tinh dién tré tai R¢; = Res
Khi transistor dan bdo hoa, ta ¢6 Vegaw = 0.2V.
Suy ra:

V. -V

_ —_{(C Chiyot
R('I - R(“Z -

L. 10107

_12-0,2 . 1240

3

2) Tinh dién trd phan cuc Rp; = Rp,

Pé cho transistor din bio hoa, thudng chon hé s& bio hoa siu
la: k =3.

-3
Ie 310007 3ms
B 100

Taco: I,=k

Pién trd Ry duge tinh véi mife dién 4p phan cuc bio hoda
Vaea= 0,8V.
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V. -V —
RHI = RBZ = ¢ Bl <at = 12 01% = 37kQ
I, 0.3.10"
Chon tri s8 tiéu chuin: Rp = 39kQ

3) Tinh tri s6 tu'C
Theo yéu ciu d6 rong xung 12 t, = 2 gidy.
Ta ¢§: ty =069 Rz C

Suy ra: C= L. 2 T = TSuF
0.69R, 0,69.39.10

Trong mach ndy khong yéu cdu thi€t k€ mach vi phan.
Mudhn tinh tri s8 R va C clia mach vi phan phdi biét tan sg hay do
rdng cda xung vudng .

Piéu kién ciia mach vi phin:

1
RC<<—— {(xem lai chuong 2)
27k

i

+12V

121(.(2%

39kQ
39k TSpF gnm
W als
X__

D,

&
@ ,|| v \

Hinh 4.11: Mach thi&t k&
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CHUONG §
MA CH DAO PONG PA HAI PHI ON

$5.1. PAI CUONG

Mach da hai ludng 8n c6 hai trang thii 8n dinh, mudn d6i
trang thdi cia mach tit trang thdi &n dinh nay sang trang thdi on
dinh khéc thi phai ¢d xung kich tif bén ngoai.

Mach da hai don On ¢é modrt trang thdi n dinh vd mot
trang thdi Xhéng Gn dinh - trang thdi khong 3n dinh chinh 13 trang
thdi tao xung. Binh thudng, mach don 8n sé 3 trang thdi &n dinh,
mudn tao xung thi phai ¢6 xung kich tif b&n ngoai.

Mach da haj phi 8n khdc vdi hai mach trén, mach don dn sé&
tao ra séng vudng lién tuc ma khdng cin xung kich bén ngoai.
Mach da hai phi 6n hoat dong theo diing nguyén 1y clia mach dao
déng I3 loai mach ty phdt sinh tin hiéu ma khdng can tin hiéu diéu
khién & ngd vao.

§5.2. MACH PA HAI PHI ON CO BAN
1) Sd a6 mach (hinh 5.1 va 5.2)
2) Nguyén 1y hoat déng -

Thong thudng, mach da hai phi 8n 12 mach ddi xtmg nén hai
transistor ¢ cling tén, cdc linh kién dién wd, tu dién ¢S cung tri s0.

Tuy 12 bhai transistor cung tén, cdc linh kién ciing tri s&
nhung khong thé giong nhau mdt cich tuyét d3i. Piéu nay sé lam
cho hai transistor trong mach din dién khong bing nhau. Khi md
dién s€ ¢é mot transistor din dién manh hon va mot transistor din
dién y&u hon. Nhd tac dung clia mach hdi 1i€p duong @ cyc Cp vé cue
B, va tir cue C; vé cuc B s& lam cho transistor din manh hon tié€n
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dan d&n bdo hoa, transistor din dién y&u hon ti€n din dén ngung
dan.

Nguwng Dan

Hinh 5.2: Trang thai T, ngung - T, dan bio hoda

Gia thi€t T, din dién manh hon, tu C, nap dién qua Re,
lam cho dong Ip, ting cao nén T, tién d&n bao hoa. Khi T; bio
hoa, dong ¢ ting cao v Ve = Vepar = 0,2V, tu C; xd dién qua
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Ry, vi gua T,. Khi ty C; xd dién, dién dp Am trén tu C, dua vao
cyc By 1am T, ngung (hinh 5.1).

Thdi gian ngung din cda T, chinh 13 thdi gian tu C; x&
dién qua Rpg,. Sau khi tu C; xi xong, cuc B; lai duge phin cue nha
Ry, nén T; din bio hoa 1am Ves = Vegw = 0,2V, Piéu nay 1am w
C, xd dién qua Rg; va dién dp Am trén ty C| dua vao cye By lam
cho T, ngung. Lic 46, tu C; lai nap dié€n qua Req lam cho dong Ii;
ting cao va T, bdo hoa nhanh.

Th3i gian ngung din cda T, chinh 1 thdi gian tw C; x3
dién qua Rg,. Sau khi tu C, x@ dién xong, cuc B lai dudc phin cuc
nhd Rg, nén T, trd lai trang thai din bdo hoa, nhu trang thdi gid
thi€t ban dau. Hién tugng ndy dugc lap di lap lai tudn hoan.

3) Dang séng ¢ cdc chan
Xét cuc By khi T bdo hoa Vi =0.8V. Khi T, ngung cho tu C;

xd dién lam cyc B, ¢6 dién 4p dm (khodng —Vec) va dién dp dm
nay gidm dan theo him s mi.

Xét cuc C: khi T, bdao hda Vey = 0,2V, khi T) ngimg Ve =
+Vcc. Dang séng ra 8 cuc C la dang séng vaudng.

Tudng tr khi xét cuc By va cyc Ca. Dang séng 8 hai cuc nay
cung dang véi dang séng § cuc B, va Cy nhung d4o pha nhau.

Chu k¥ cta tin hiéu hinh vudng:

T=t,+1t,

trong do, t; 1a thai gian ty C, xd dién qua Rp; tif di€én 4p —Vc 1én =
0V, t; 1a théi gian tu C; x4 dién qua Ry, tit dién 4p —Vec 1€n = OV,

Vity C; x& dién tf ~Vcc 1én ngudn +Vee nén dién 4p tdc thdi cla
tu (13y midc —Vee lam gée) la:

i

Ver (1) = 20,
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Thai gian t) d€ w C; x3 qua Rai tr —=Vce 1én OV cho bdi

N

cong thic: Vi =2, e M€
Suy ra: et =9
= h o In2
R, .C,
= ti = Rg(.C,.In2 = 0,69 Rp,.C,
Tuong tu, thdi gian t; d€ 1 C; x4 dién qua Rgy tf ~Vec lén
0V la: :
tz = 0,69 Raz.Cz
VBI{\
0,8Y . . >
: , ¢
%CI xé / .
Vee A
(! ' R :
vCIA :

v

t
/ N\
—Vee / Cixd |

—t
L

+Vcc |

Hinh 5-3: Dang sdng & cdc chian

39



Ky thuit xung Nguyén Tan Phudc

Chu ky dao ddng:

T=1t+t=069(Rg,.C( + Rp:.C3)
Trong mach da hai phi 3n ddi xing ta ¢é:

Rii =Rp:=Rg va Ci=C;=C
Chu ky dao dong:

T=2.0,69R;C=1,4Ry.C
Tin s§ cla xung vudng:

P 1
T T 0,69%Ry C + R,y )

Néu 1a mach da hai phi dn d8i xdng, ta cé:

/- L _ 1
77T T 14R,C
4) Thiét k&€ mach

Thiét k& mach da hai phi n theo cdc thdng sd k§ thudt sau:
Vee= 12V, dong dién tdi 8 cuc 13 I, = 10mA, transistor ¢é =100,
tan s dao dong f = 1000Hz.

Bai giai:

Mach da hai phi 8n 12 loai d8i xi¢ng cé s¢ dd nhu mach da
hai ¢ ban (hinh 5-1, hinh 5-2).

— Tinh dién trd tii R¢:

Khi transistor chay bdo hoa s€ ¢6:
Ve = Vg 0,2V
Ic =1 = I0mA

Pién trd R¢ dudc tinh theo cong thifc:
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R(_ - I/((' _I/(-/N” = 12 _0,2

I, 10.107

=~ 1,2kQ0

— Tinh dién trd phan cuc Ry:
Dé transistor bdo hda siu, thuding chon hé s6 bio hoa k = 3.

A _y 107
57100

bién dp phan cyc cho transistor din bio hoa:

Ta co: I, =k

=0,3mA

B

Vi = Vg = 0,8V
Pién trd Ry dugc tinh theo cong thic:

V('(' - Vm-;.w = 12 - 0,8
1, 0,3.107

R, =

= 37kQ

Chon dién tr3d Ry theo tri s& tiéu chuin 13 39kQ.
~ Tinh trj s& tu dién C:

Tir cdng thiic tinh tdn s& clia mach da hai phi én d8i xitng:

1
/= 14R,.C
| i
Suy ra: C =0,018uF

T14R,. [ 1439.10°10°

$5.3. MACH PHI ON THAY DOI TAN SO
1) So dé mach

T cong thife tinh tin s6 cda mach da hai phi 8n cho thiy
tin s dao dong ¢ thé thay ddi bing cdch thay ddi tri 56 dién trd
Rp hay thay ddi tri s6 tu dién C. Thong thudng ngudi ta diing bién
trd VR d¢ thay d3i tri s6 Ry nhur hinh 5.4,
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Ky thuit xung Nguyén Tin Phudc

Hinh 5.4: Mach ddi tan s&

2) Ngunyén Iy - Thi€t k&

Bién trd VR la phan dién trd phan cyc chung cho hai cuc B
clia hai transistor. Diéu kién clia mach 1a khi diéu chinh bién trd
VR s& khong 1am thay d8i nguyén Iy hoat ddng ctia mach, khi din
dién transistor vin phai & trang thdi bao hoa,

Khi diéu chinh bi€n trd VR s& lam thay d4i tri s6 dién trd
Rg; vi Ry trong khodng:

Riimax = Ry + VR hily Rpzmax = R> + VR
Ruimin = Ry hay Riamin = R,

Gidi han trén sé& cho ra khodng tdn s6 mad mach dao dong ¢6
thé tao ra dudc.

Gid thi€t mach da hai phi 8n dugc thiét k& trong phin trén
¢6 tan s6 diéu chinh duge tit £y, = SOOHz dén fax = 1SOOHZ thi
phan tinh todn dugc gidi theo trinh wr sau:

a) Piu tién ta gia thi€t mach dao dong da hai phi 8n cé tin
s dao dong khong ddi 1A tin s& trung binh cia fou, va fu
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Chuong 5 Mach dao d6ng da hai phi 8n

! :M=M=IOOOHZ

2

b) V@i tin s& khong ddi 1a fy, = 1000Hz bai todn d3 urd vé
dang thi€t k&€ mach da hai phi 8n cd bdn nhu trén va ta di ¢6 két
qua:

RC = RC| = Rc2 = l,2kQ
RB = RB1 = Raz = 391(Q
C=C| =C2=0,018LLF

¢) Sau khi c6 két qua trén ta gilt tri s& ty C khong ddi va
thay ddi tri s& dién trd Rg d€ thay ddi tin 50 f.

Ta ¢0: f= !
14R,C

Suy ra: R, = !
v Pdrc

Tri s0 Ry tf 1€ nghich véi tan s6 f nén ta ¢é hai trudng hop :
. Tﬁl‘l 56 lé fl'l\il'l khl R.Bn\ax
* Tansd la fimax khi Rawin

d) Tinh tri s6 dién tré Ry,

RBmax = : = ! 5 80kQ2
147, .C 14.500.0,018.10
: ! =27k

R = =
4 f .Co1,4.1500.0,018.107

Trong phin nguyén 1y ta di cé:
R}:imin = RI = R2 =27kQ2
Remax = Ry + VR = R; + VR = §0kOQ
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Ky thudt xung Nguyén Tin Phudc

Suyra: VR = Rgpux — Rapnin = BOkQ - 27kQ = 53kQ

Chon bién trd VR = 50k theo tiéu chuin,

+12V
T
S0kQ =¢—
1,2kQ 27kQ 27kQ %l,lkﬂ
.02uF 02pF
1 |1
L‘ [ >< ||
K@
®f :

—

Hinh 5.5: Mach da hai ddi tdn s8 duge thiét ké

<2 = ] A -~ b
¢) Kiém tra diéu kién bio hoa:

Diéu kién cta mach da hii phi 8n 13 khi din dién phai §
trang thdi bio hoa. Khi thay dai bi€n trd VR sé lam thay ddi Ry va
dong dién Iy nén cin ki€ém tra lai trang thdi din cda transistor khi
co Ranux~

V('( - VHI:«U - 12 - 0’8

Taco: 1 =
Hmax ‘R 80.10°

=0,14mA

Hinax

Do dong dién Ic = 10mA, véi B = 100 thi  trang thai khuéch dai

-3
I 10007 ma
B 100

I, =
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Chuong 5 Mach dao dong da hai phi 5n

Dong dién Ipnin = 0,14mA vin I6n hon Iy = 0,1mA, nén vin
dam bdo transistor din dién bio hdoa. Trudng hop khong dat diéu
kién ndy thi phdi chon transistor ¢6 B 1dn hodn, hay ding hai
transistor rip ki€u Darlington.

§5.4. MACH PHI ON THAY POI CHU TRINH LAM VIEC

Trong chuong 1 “Kh4i niém co bin vé k¢ thuat xung”, phin
cic thong s cda tin higu xung ¢é khdi niém vé& chu ky T cda tin
hiéu xung 12: T = ton + Lo

Trong da, (., 12 thdi gian tin hiéu xung ¢6 dién dp cao va t,y
13 thai gian tin hiéu xung ¢6 dién dp thip.

Tit khdi niém trén ngudi ta dua ra hai khii niém khdc 1a 36
rdng Q vd hé¢ s8 diy n ciia xung.

Po rdng clia xung duge tinh theo cdng thifc:

oo T

1( w

Nghich ddo clda d6 rdng 12 hé sd diy dugc tinh theo cong

thic: n= &}l

Hé s& day con duge goi tén bing mdt khdi niém k§ thuit
khdc 1 chu trinh lam viéc D (Duty Cycle).

t
Nhu viy: D= -2" 100%

D 12 ti 1& phan trim ctia thdi gian ¢6 xung L, so vdi chu ky

Trong mach dao ddng da hai phi 8n doi x\ng ta ¢6 thdi gian
x4 cta tu C| bing thdi gian x4 cta tu C, nén:
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1
b=t = Ly =y, = 2 T

Chu trinh 1am viéc ctia mach da hai ddi xitng:
D= ’%100 0 =50Y%

Dé thay d8i chu trinh 1am viéc D, ngudi ta phai thay ddi t,,,
hodc tys, nhung phai gid nguyén chu ky T.

1) So db thay 88i chu trinh lam viéc

Rz

Ngung
Hinh 5.6: Mach thay d8i chu trinh

Mach dién hinh 5.6 6 bién trd VR dé thay d8i chu trinh lam viéc.
VR=R;+Ry

Pién trd R 12 mdt phin dién d Ry ding chung cho ci hai
transistor.

Ta ¢o: RB|=R+R| va R32=R+R2
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Chuong 5 Mach dao ddng da hai phi 6n

Khi diéu chinh bi€n rd theo hudng ting tri s8 R, s& laim
gidm tri s& Ry va ngudce lai. Dicu ndy ¢6 nghia 1 khi Rp) ting thi sé
gidm tri s& Ry; VA ngudce lai.

Ta vin ¢é thdi gian x4 cda hai tu C; vd C, tinh theo cong
thae sau:

1 = 0,69 R,.C; =0,69 (R + R)).C,
tr = 0,69 Ry>.C> = 0,69 (R + Ry).C;

Gid thi€t C; = C; = C, ta ¢6 chu ky T cia tin hiéu xung
vudng:

T=t,+6,=0,69 (R +R;)C),+0,69 (R+Ry)C,
T=069[(R+R)+((R+Ry)|C

T=069 (2R +R, +R;) C

T=0.69 (2R + VR)C

Nhu vy, khi diéu chinh bién trd VR sé& khong lam thay ddi
chu ky T - tie 13 gilf nguyén tin s& f - ma chi lam thay ddi thai gian
U, t « tlc dd thdi gian ty, Lyr - $€ 1am thay d3i chu trinh 1am viéce D.

2) Nguyén Iy thi&'t ké&

Bi€n trd VR 1 phan dién trd phan cyc chung cho hai cuc B
cia hai transistor. Khi diév chinh bi€n trd ding vi tri gitta thi dién
trd phin cyc cho hai transistor bing nhau la:

1
Ryi= R= R+R|= R+R2= R+EVR
Khi thay d6i vi tei bién trd sang phdi hay trdi sé [Am ting

dién trd phin cuc Rp), gidm dién trd phin cire Rys va ngudc lai. Khi
Ra; cuc ti€u thi Ry, cue dai va ngude lai.

Ta ¢o: Ruimin = RBZmin =R

67



K¢ thuit xung Nguyén Tin Phudce

Riimax = Riomax = R+ VR

Gia thi€t mach da hai phi n duge thi€t k& trong phin trén ¢é
tdn s& dao dong 13 f = 1000Hz nhung chu trinh 1am vicce thay ddi
dudc tir 40% dén 60% thi phan tinh todn dude gidi theo trinh (g sau:

a) PAu tién ta gid thi€t mach dao dong da hai phi dn ¢6 tan
s& 1a £ =1000Hz va chu trinh 1am viéc khdng ddi 1 50% (mach phi
4n a6 xttng).

b) Vi gid thi€t ndy bii todn di rd vé dang thi€t k&€ mach
cd ban nhit trén va di ¢6 két qua:

Rc=Re) = Rez = 1,2kQ
Ruw=Rs1= Ry = Rz = 39kQ

(trj s0 Rg trung binh ng vdi bi€n trd VR 3 vi tri gita).
C=C,=C;=0,018 pF

c) Sau khi c¢é k€t qud trén, ta gi¥ tri 56 tu C khdng d8i va
thay ddi tri 58 dién trd Rai-Rg) d€ thay ddi t, 1y, tic 12 thay ddi chu
trinh lam viéc.

Ta chi can tinh cho t; $& suy ra tuong ¢ cho ts.

Tir tan s& f = 1000Hz, suy ra chu ky T la:

T = Ll = L = lms
/1000
Khi chu trinh lam viéc 12 D = 40% thi thdai gian ¢ 1a:
= 40 T =04ms
100

Vfl l| = 0‘69 RB““iI‘I'C = 0,4 ms

=3
0,4.10 = 32040

Suy ra: R, =—0 "
nyr Flmn 0 0.69.0,018.107°
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= R = Rpjum = 32,2kQ2 (chon R =33kQY)
Khi chu trinh 1[am viée 1a D = 60% thi thdi gian t; 1a;

l, = 80 T =0.6ms
100

va 1) = 0,69 Rgimax.C = 0,6 ms

-1
Sl.ly ra: Ryt = 06.10 = 48,3 kQ2
0,69.0,018.10

= RBImux =R + VR

Nhu viy: VR = Ry R = 48,3k — 33kQ = 15,3 kQ2
Chon bién trd VR = 15 kQ.

$5.5. MACH DA HAI PHI ON 0 CAC DANG KHAC

1) Mach da hai phi én diing diod stra dang séng

/1 /|

t'h ‘ t'h

Vo

Hinh 5.7: Dang sdng vudng do
thati gian hdi phue

Khi transistor trong mach phi én ddi trang thdi tir bio hoa
(Ve = Vegar = 0.2V) sang ngung dan (Ve = Vee), thi dicén dp ra
khong tang 1&n e thdi theo dang séng vuong duge vi hic d6 tu C
nap qua Re 1am dién dp ra ting 1én theo him s6 mi. Thiti gian dién
dp ra ting Ién theo him s§ mil got 13 thiti gian hoi phuc ty. Thai
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gian ndy ty thude hiing s& thoi gian nap cda tu C va dién rd Re, t,
dudc tinh thco ¢Ong thic:

ty=3 Tnap = 3Rc.C

+Vee

@+

Hinh 5-8 : Dung diod sia dang song

P& sira dang song clia xung ra ngudi ta ding hai diod D-D;
dé€ cdch ly tu C,—C; vdi hai cye C cda hai transistor. Khi T, ngung
din tu C, s& khong nap dién qua Ry vi Dy bi phin cure ngudge, do
do, tu C, s€& nap dién qua Ry, Nhu vay, dién dp V¢, s€ ting nhanh
cho ra dang séng vudng. Suy ludn twang o cho tu C, va dién dp Ve
khi T ngung dan. :

2) Mach da hai phi dn héi tiép vé cuc E

Mach dién hinh 5.9 ¢6 ty dién hdi ti€p C ndi gia hai cue E,
trong khi tu Cy loai tu hda ¢6 tri 86 19n s ¢6 tac dung loc bo thanh
phin xoay chiéu xudng masse. Transistor T; duge rdp nhy kiéu cue
B chung nén tin hiéu vao cuc E; va ra § cue C. Mach dién hinh 5.9
chay theo nguyén 1y sau:

- Khi ma&i md dién, ty Cy nap nén Vg =0V Iam T, ngung va
Ve ting cao 1am cho T, bio hoa. dong I ting cao.
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Chuong 5 Mach dao ddng da hai phi dn

- Dong Igz s€ qua Rgz lam Vg, tdng, ty C nap di€én qua Re;
va Rg). Dong nap vao tu C lam Vg, ting nén transistor Ty cang dé
ngumg dan.

Hinh 5.9: Mach phi 6n hoi tiép vé cuc E

- Khi tu C nap diy thi Ig; ~ 0 1am Vg; gidm trong khi d6 tu Cy
di nap diy nén Vg, cao 1am T, bio hda. Khi T bdo hoa, ¢é dong
Ici qua Rey nén V¢ gidm: [am Vg gidm va T, ngung.

- Khi T bdo hoa, T ngung thi dién dp trén tu C s& ndi tiép
vdi dién dp nguén va ty C s€ xd gua Rey vd Rez . Khi tu C; x4 dién
qua Rgz 5& 1am Vg3 gidm dan dén mife di nhd thi T, lai din dién,
tao dong dién nap vio tu C nén Vg, lai ting cao 1am T, ngung dan.
Mach di trd lai trang thdi ban didu. Hién tugng tén lai ti€p dién
lién tuc va tuan holn.

Mach dién hinh 5.0 ¢6 tu C ghép gitta cuc C, va cuc B,,
mach hdi 1iép dude thue hién nhd hai transistor cé chung dién ud
Re. Khi m3 dién, tu C nap nhanh qua Rei-Tr-Rg 1am T, din, cho ra
Ig2 qua Rg nén Vgi= Vg, ting cao va T, ngung. Khi tu C nap diy
lam mi't dong Iz nén T, ngung din, gy = 0 1am cho T; din bdo hoa

71



Ky thuit xung Nguyén Tin Phudc

nhd ¢6 cdu phin d4p Rg; vad Rg,. Liic d6, dién dp trén tu C ndi tiép
v8i dién ip ngudn s& x4 qua Ry vd T\-Re. Sau khi ty xd xong [Am
mat dién dp am dit vao cuc B; nén T, dan dién trd lai nhu trang
thdi ban diu.

+Vee
T

Re= R R¢
RI)I% (4] B 1

=

]
g % )

Hinh 5.10: Mach phi dn dung chung Rg

Trong mach dién hinh 5.9, tu C nap dién qua Rey—REg; vi xi
dlén gqua R(‘] va REg.

Ta ¢o: Thap = (ch + RE|).C va T = (Rey + Rt;z).C

Néu mach duge thi&l ké ¢a Rei= Ry v Rei= Ry thi xung
vudng d ngd ra 12 tin hiéu vudng doi xing.

Trong mach dién hinh 5.10, tu C nap qua R¢—Rg, xi dién qua
Rs-RE.

Ta co: Tnap = (Re1 + Rp).C  vi 1u =(Rg +Rp).C

Do dién tr3 Rg thudng rit 18n so vdi Rey nén xung ra 1i mot
tin hi€éu vudng khong doi xitng.
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3) Mach da hai phi dn diing hai transisto khac loai

Trong mach dién hinh 5.14 ding hai transistor khic loai dé
tao mach da hai phi én, g6m T, loai NPN va T, loai PNP. Mach ¢6
nguyén ly 1am viéc nhu sau:

Hinh 5.11: Mach phi dn dung transistor NPN-PNP

Khi md di¢n, T, din do dudc phan cuc cau phin thé
Ryi—Rpa. Lic d6, dong Iey lam gidm dién d4p Ve nén cling [am
gidm Vyy. Hién tugng nay sé lam cho T; cling dude phan cuce nén
din dién (vi Ty 13 loai PNP).

Khi T, din ¢ dong Icz qua Rea 1am Ve ting va w C nap
dién qua Rg-T; vd Ry xudng mass. Dong nap nay qua Ry lam
Vg, ting va T chay bdo hoa, kéo T, bio hoa theo.

Khi tu C nap diy 1am mat dong qua Ry, nén Vg, gidm lam
T, chay y&u din theo T, chay yéu. Lic d6, Ve giam nhd do Ty din
y&u lam dién dp trén tu C ghép ndi ti€p vdi dién ap ngudn, tu C s&
xd dién qua Ry v Rea. Lic d6, dién dp am trén tw C s& lam Vg, im
nén T ngung, kéo T, ngung theo.
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Khi ty C xa dién xong thi mach trd lai trang thdi ban ddu va
hién wgng trén duge tiép dién lién tuc, twan hoan. Thdi gian nap
cla tu qua Rgz va Ry ¢6 tri s6 nhd , nén ngidn hon so vdi thai gian
xa cia tu qua Rgy vd Rez. Do d6, tin hidu xung ra ¢6 dang xung
vuong khong ddi xing.

4) Mach da hai phi on cho ra tin sd rat thap
Mach da hai phi 8n ¢d ban ¢6 céng thife tinh thn s& dao
1

dong: gL
ke I =ar.C

Trong cOng nghiép, ¢é nhifng trudng hop cin tao ra tin hiéu
xung ¢é tan s& £ rat thap (f<<1Hz). Thi du: f= 0,01Hz. Néi cich
khic, xung vudng ¢é chu ky T rat dai (T >> lgy).

Theo cong thife trén, dé cé f rdt thip thi tri s6 Ry va tu C
phai rat 16n. Trong thuyc t&, tri s8 t C loai tu hoa cling ¢6 mufc gidi
han khong thé qud 16n, dién rd Rg néu qud 18n s& khong thda diéu
kién bdo hda sdu, vi lac dé, dong Ig s€ nhd theo cong thuc:

] ~ V('(' 'Vm-,
B RH
Va: IH=k~]L
B

Dé gidi quyét cho trudng hgp trén, ta ¢é6 thé diung hai
transistor rdp kiéu Darlington dé€ c6 dd khu€ch dai dong 13n. Trong
mach dién hinh 5.12, hai transistor T)4-T}s rdp ki€u Darlington, hai
transistor Tz4-Tas ghép Darlington dé tao ra mach da hai d6i ximng.
Vdi cdch rap kiéu Darlington thi d6 khué&ch dai dong chung cho hai
transistor:

Behung = Ba-Pa ( vai ngan <+ vai chuc ngan)

Picu kién bio hoa sdu bay gid sé 1a:
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I,
BB

V@i B chung rit 18n thi dong dién Iy s& ¢6 tri 83 rit nhéd va
diéu nay gitdp cho viéc chon tri s6 Ry ¢6 thé 16n theo cong thife:
Vee =2V

R. = ¢ <V hr
] IH

I, =k

I

Tin—Tia Taa—Tan

Hinh 5.12: Mach phi 8n ¢6 tin s rat thap
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CHUGNG 6
MA CH TAO XUNG DUNG OP-AMP

Trong cdce chuong 3-4-5, chiing ta d& khdo sdt cic mach
tao xung ding transistor rgi, trong chuong nay ching ta sé khio sit
cdc Ung dung cia OP-AMP trong ky thuit xung,

§6.1. MACH FLIP - FLOP DUNG OP-AMP

+Vee

100kQ

Voi=+Ve

V()z = 0V

100kQ

+V (¢

Hinh 6-1: Mach F/F ding OP-AMP
kich d&i trang thdi biing xung im

Mach F/F dung OP-AMP nhu sd dd hinh 6.1 ¢6 hai OP-
AMP lim vi¢e nhu Bai mach khuéch dai so sdnh. Hai OP-AMP sé &
trang thai bio hoa duong néu ¢o:
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V">V, = Vo="Vee
hay & trang thdi bio hoa dm néu ¢6:
Vi >V'|+ = Vy= 0V

Gid thi€t, mach ¢6 trang thdi nhit hinh v&, v8i V1= "Vee va
Vo= 0V.

OP-AMP @ duyc hdi ti€p tir Vpy = 0 V vé ngd In™ qua dién
tré 10k nén vin ¢6 V,* > V; va Vo, = *Vee 8n dinh.

OP-AMP @ dude hdi tiép tit Vo = +Vee vé ngd In” gua dién
trG 10kQ (10kQ<< 100k, nén vin ¢6 Vi > V,* vd Vg, = OV 3n
dinh.

Piy 1d trang thdi n dinh tht nhit cda mach F/F, OP-
AMP © & trang thii bdo hoa dusng va OP-AMP @ d trang thdi bio
hoa am. D& ddi trang thdi clia F/F, cho c¢ong tic S ndi vio ngd
In" ciia OP-AMP @ dang bdo hoa am. Luc d6, Vi = OV va V'
>V," nén OP-AMP @ chuyén sang bio hoa duong, Vo, = "Vee qua
dién tré hodi tép 10kQsE 1am ddi trang thdi cha OP-AMP O tir bio
hoa duong sang bdo hoa dm vi ldc d6 OP-AMP @ ¢6 Vi > V™.

Luu ¥: Pién trd hdi ti€p phdi ¢6 tri s6 khd nhd so vdi dién
trd noi ngd In* 1én ngudn *Vee.

Cong tic S ¢6 diém chung ndi masse xem nhut xung dm
kich diéu khién F/F. Cong tic S ¢6 thé néi 1&n nguon *Vee qua dién
tré d€ kich ddi trang thai cia F/F nhy xung dudng kich diéu khién
F/F. Trudng hdp ndy, xung dudng phdi duge dua vio OP-AMP ©
dang bio hda dwang. S¢ dd hinh 6.2 13 mach F/F ddi trang thdi biing
xung dudng.
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+Vee

100kQ

Vu=tV¢c

V=0V

100kQ

+Vee

Hinh 6.2: Mach F/F dung OP-AMP
kich ddi trang thdi bing xung duong

Nhu vay, dé d6i trang thai cha F/F ¢6 thé diing mdt trong hai
phudng phdp sau:

— Cho xung Am (hay mic dién dp thdp) vao ngd In” cla
OP-AMP dang bio hda Am.

- Cho xung dudng (hay muc dién 4p cao) vao ngd In™ cia
OP-AMP dang bdo hoa ducng.

§6.2. MA CH FLIP-FLOP HOI TIEP BANG DIOD

Mach Flip-Flop hinh 6.3 dung hai diod Di-D, @€ nhan xung
kich & ngd vao va hai diod D3 - Dy d€ I3y dién 4p hdi ti€p.

Gia s&t mach dang cé trang thdi 8n dinh nhu hinh vé&, OP-
AMP @ dang biao hoa dudng, Vo = +Vec; OP-AMP @ dang bio
hoa am, VOZ =0V.
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+Vee

Hinh 6-3: Mach Flip-Flop hdi ti€p bing diod

Trusng hgp ndy, néu cho xung Am vao ngd V;; cia OP-AMP
dang bio hda dm thi diod D, bi phan cuc nguge nén xung Am khong
tic dong dugce vao mach F/F va mach khdng ddi trang thdi. Mudn ddi
trang thdi cia mach F/F phidi cho xung dudng vao ngd Vj cia OP-
AMP dang bio hoa dusng. Lic d6, diod D, duge phan cue thuin sé
cho xung dudng viao mach F/F va lam mach d8i trang thdi.

Nhu viy, khi sit dung diod nhu hinh 6.3, hai mach F/F chi
con mot cdch kich ddi trang thdi 12 cho xung ducng (hay mite dién
4p cao) vao ngd In” cia OP-AMP @ dang bio hoa dudng.

§6.3. MACH DAO PONG TiCH THOAT
1) Nguyén ly

Mach dién hinh 6.4 13 s3 d5 mach dao ddng tich thodt diing
OP-AMP d¢ cho ra tin hiéu vudng.
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S3 @3 ¢6 hai mach héi tiép r ngd ra vé hai ngd vao. Cdu
phin dp RC hdi ti€p vé ngd In", cdu phin dp R,-R; hdi ti€p vé ngd
In".

C\'am

Hinh 6-4: Much dao ddng tich thodt

BéE gidi thich nguyén Iy mach, ta gid si s C chua nap dién
vi OP-AMP dang & trang thdi bio hda dudng, Vo= *Vee. Lic nay,
ciu phan dp R{—R dua dién dp duong vé ngd In” vdi mic dién dp:

RZ

| AR O /> S
R + R,

" ¢

V,I (Vin*> OV)

Trong khi d6, & ngd In™ ¢ dién 4p ting din 1én tr OV, dién
dp ting do tu C nap qua R theo qui ludt ham mi vdi hiing s¢ thdi
gian la 1=RC.

Khi tu nap va ¢6 V;, <Vi, , OP-AMP vin & trang thii bio
hda duong. Khi tu C nap dén mic dién dp V>V, thi OP-AMP
ddi thanh trang thdi bio hdoa Am, ngd ra ¢é Vo = “Vee. Lidc nay, ciu
phin d4p R—R, dva dién dp dm vé ngd In* vdi mic dién 4p:
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Chugng 6 Mach tao xung dang OP-AMP

. R,
Vo=-V, 2 oy (Vi'< OV )
R, + R,
Trong khi A6, 3 ngd In” vin con dang & mifc dién dp dudng
L .y R, . :
vdi i 56V, >" V. ——— , do tu C dang ¢On nap dién. Nhu
R + R,

viy, OP-AMP s& chuyén sang trang thdi bio hdoa Am nhanh, cho
canh vudng thing ditng. Ty C by gits s¢ xd dién dp duong dang
pap trén t qua R, va 1di & ngd ra Xxudng mass.

Khi tu C xii dién dp duong dang ¢ thi V., vin & mic dién
dp 4m nén OP-AMP viin § trang thdi bdo hoa dm. Khi ty C da xd
hét dién dp dung s& nap dién qua R dé ¢6 dién dp am dang ¢4, do
ngd ra dang & trung thdt bao hoa Am. Chiéu nap dién bay gid ngucgc
vdi chiéu dong dién nap trén hinh vé.

Khi tu C nap dién dp am d&n mic V;, < Vi, (ngd In" nhd han

ngd In") thi OP-AMP lai ddi thinh trang thdi bao hoa duong v ngd ra o
Vo="Vee.

Mach di trd lai trang thdi gid thiét ban dau va hién wong
trén ¢ i€p dién lién tuc, tuan hoan.

2) Dang séng & cdac chan
Mifc gidi han dién dp ngd ra:
Vimay = +V(‘C Vamin = Vo

Mure gidi han dién dp d hai ngo vao:

r + r R:
l/.l = e
R +R,
R,
Vo= )
R I R| +R2
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K¢ thuit xung Nguyén Tan Phude

X AL
Wl VOV

Vi'

n A

Vi

Vo

+VCC

+VCC

Hinh 6-5: Dang séng ngd vio va ngd ra

Dang dién dp & ngd In” 12 dang tam gide. Thdi gian dién dp
3 ngd vao In” ting tr Vi 1&én V, 14 OP-AMP § trang thdi bio hda
duong, thdi gian dién 4p ngd vio In” gidm tir V4 xudng Vy 1 OP-AMP
& trang thdi bio hda am. Dang dién dp & ngd In* va ngd ra la trang
thdi xung vuong doi xung. Chu ky cda tin hiéu dudc tinh theo ¢ong
thic:

T =2RCIn Rt 2R

Suy ra, tin s& cda tin hiéu dudc tinh theo cOng thic:

1
f=—
T
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Chudng 6 Mach tao xung dung OP-AMP

Trusng hgp diac biét :

*Ri=2R; = T=2RC.In2 (In 2=0,69)
= 2RC.0,69
= /= 2.0.6191\’(' B 1.4lRC
“R;=R, =T=2RCln3 (n3=1,1)
=2RC.1,1

Hinh 6-6: Mach dao ddng tich thodt d8i tan s&

Theo ¢Ong thite tinh chu ky va tin s8 dao ddng nhu trén ta
¢6 thé dd114n 38 dao ddng bling cic phuong phip sau:
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K§ thuit xung Nguy&n Tan Phudc

* Thay ddi ti s3 cGa cAu phan dp trong mach hdi ti€p duong (R,
va Rz)

* Thay ddi tri s3 dién trd R hay tu C trong mach hdi tiép am.

Tin s§ cda mach dao dong tinh thoit (hinh 6-6) duvc tinh
theo cOng thic:

T =2(R+VR)Cln Dt 2R 1 VR,

1

4) Mach ddi chu trinh 1am viéc

. Nap +Vec

C iy -Vee % R,

I i

Hinh 6-7: Mach dao ddng tich thodt d6i chu trinh lam vide

Trong s dd mach dao dong tich thodt co bin dung OP-
AMP, ty C nap dién va xa dién déu gqua dién trd R, nén hiing s6
thdi gian nap va x4 biing nhau. Piéu ndy ¢6 nghia 12 thdi gian xung
vuong co dién dp cao va thdi gian xung vudng cé dién dp thip dai
bing nhau. Xung vudng ra 13 xung khong ddi xdng ¢6 chu trinh 1am
viéc 1a D = 50%.
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Chuong 6 Mach tao xung dung OP-AMP

D¢é thay déi chu trinh Jam viéc, mach dao déng tich thodt ¢6
s¢ d0 nhu hinh 6.7, bién tr§ VR s& 1am thay d6i thdi gian nap va
thdi gian xa cta tu theo hai hudng nguge nhau, nén ting thdi gian
nap s& lam giam thdi gian xd va ngudge lai.

Khi tu C nap di€n dp duong tf ngd ra s€ nap qua dién trd R,
bi€n trd VR (phin dudi) va qua diod D,. Khi tu C x3 dién 4p dudng
va sau d6 nap dién dp dm sé€ x4 qua R, bién trd VR (phin trén) va
qua diod Dy,

Khi diéu chinh bi€n trd VR chi lam thay d8i chu trinh lam
viée ma vin gilf nguyén tin s6 dao dong.

§6.4. MACH TAO XUNG VUONG VA TAM GIAC

Mach dao ddng tich thodt cd bdn tao xung vudng doi xitng &
ngd ra. Néu k&€t hgp mach tich phin tich cuc ding OP-AMP mach
¢6 thé cho ra xung tam gidc.

i+
\;
L Afin—
<
F =

Hinh 6-8: Mach tao xung vadng va tam gidc
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Ky thuat xung Nguyén Tdn Phude

OP-AMP ® 13 mach dao ddng tich thodt dé€ tao xung vudng
theo nguyén 1y trén. Xung vudng dude 13y trén bién rd VR, dé
thay ddi bién d6 ngd ra.OP-AMP @ 13 mach tich phin tich cue,
nhin xung vudng tir ngd racha OP-AMP © ddi thanh dang xung
tam gidc. Xung tam gidc duge 13y rén bién trd VR, dé thay déi
bién d) ngd ra.



CHUONG 7
VI MA CH PINH THI 555

§7.1. PAI CUONG

Vi mach dinh thi 555 va ho clia né duge tng dung rit rong
rdi trong linh vyc dién tif din dung cling nhu dién tf cong nghiép,
vi néu két hgp vdi cdc linh kién RC rdi bén ngodi mot cdch thich
hogp thi no ¢6 thé thire hién nhidu chife ning nhy dinh thi, tao xung
chudn, tao tin hiéu kich hay diéu khi€n c4c linh kién bin din cong
suit nhu transistor, SCR, Triac ...

Trong chudng ndy sé gidi thiéu cAu tnic, nguyén 1y cia IC
555 va cdc dng dung cd bdn cta né, déng thdi gidi thiéu cdc kiéu
giao ti€p vdi tdi 3 ngd ra.

§7.2. S0 PO CHAN VA CAU TRUC

Hinh 7.1: Ciach ra chian
cia IC 555

Vi mach 555 dugc ché tao thong dung nhit 13 dang vd plastic
nhu hinh vé 7.1.

Chin 1- GND (ndi dat)

Chin 2: Trigger Input (ngd vao xung ndy)
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K¢ thudt xung cin ban va ndng cao Nguy&n Tan Phudc

Chén 3: Output (ngd ra)

Chin 4: Reset (hdi phuc)

Chin 5: Control Voltage(dién dp diéu khién)
Chan 6: Threshold (thém - ngudng)

Chan 7: Discharge (x4 dién)

Chan 8: +Vcc (ngudn duong)

Bén trong vi mach 555 ¢d hon 20 transistor va nhiéu dién trd
thyc hién ¢ic chitc ning nhy trong hinh 7.2 gdm ¢6:

1) Cau phin dp gdm ba dién rd 5kQ ndi tir ngudn +Vee xudng
mass cho ra hai dién dp chudn 12 1/3Vee va 2/3Vee .

2) OP-AMP (1) la mach khuéch dai so sdnh ¢4 ngd I, nhin
dién dp chudn 2/3Vee con ngd 1,* thi ndi ra ngoai chan 6. Tuy thude
dién dp cla chan 6 so vdi dién dp chuin 2/3Vee ma OP-AMP (1) ¢6
dién dp ra mdc cao hay thap dé 1am tin hiéu R (Reset) diéu khién
Flip-Flop (F/F).

3) OP-AMP (2) 1a mach khué&ch dai so sinh ngd Iz* nhdn dién
dp chudn 1/3 Vce con ngd ' thi ndi ra ngoai chan 2. Thy thude
dién 4ap chin 2 so vdi dién ap chuan 1/3Vee ma OP-AMP (2) ¢6
dién 4p ra mic cao hay thip dé 1am tin hiéu S (Set) diéu khién
Flip-Flop (F/F).

4) Mach Flip -Flop (F/F) la loai mach ludng &n kich mat bén.
Khi chan Set (S) ¢6 dién dp cao thi dién 4p nay kich ddi trang thdi
F/F lam ngd Q 1&n mifc cao va ngd é xudng mifc thip. Khi ngd Set
dang & mic cao xudng thap thi mach F/F khong déi trang thdi. Khi
chin Reset (R) ¢6 dién dp cao thi dién 4p ndy kich déi trang thdi
cua F/F lam ngd @ 1én mutc cao va ngd Q xudng muc thip. Khi ngd
Reset dang & muc cao xudng thip thi mach F/F khong d6i trang
thdi.
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Chuang 7 Vi mach dinh thi 555

5) Mach OUTPUT la mach khué€ch dai ngd ra d€ ting do
khuéch dai dong ¢ip cho tdi. Day la mach khuéch dai ddo ¢6 ngd
vao 1a chdn Q cda F/F nén khi Q & mdc cao thi ngd ra chin 3 cda

IC s& ¢6 dién ap thip (= OV) va npuge lai khi Q & mute thip thi ngd
ra chin 3 cda [C s€ ¢6 dién dp cao (= Vee ).

6) Transistor T; ¢é chian E ndi vao mot dién dp chuin khodng
1,4V va loai PNP nén khi cue B ndi ra ngodi bdi chian 4 ¢6 dién dp
cao hon 1,4V thi T, ngung din, T khong dnh hudng dén hoat dong
cta mach, khi chian 4 ¢é dién trd-tri 6 nhd thich hgp ndi mass thi T
din bio hda ddéng thdi 1am mach OUTPUT ciing din bdo hda, ngd
ra xudng thip. Chan 4 dugc goi 1a ¢chin Reset nghia 1a né Reset IC
555 bdt chap tinh trang 3 cdc ngd vio khdc, do d6, chin Reset
diing d€ két thic xung ra sdm khi cAn. N&u khong ding chite nang
Reset thi ndi chin 4 1én Vee d€ trinh mach bi Reset do nhiéu.

+V(‘('

@ @ Threshold

Pl R e R b b bR Rl e

]
25kO
ﬁ

Contral ,
]
Volttage! [2/3)v

®

NOT

ourerT
3

(13
2 F/F OUTPUT

—ARAA

Discharge

GND

e itk Ll

Trigger
Input

Hinh 7.2: CAu triic cla I1C 555
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K¢ thuat xung cin ban va nang cao Nguyén Tan Phude

7) Transistor T, c6 citc C d€ hd ndi ra chin 7 (Discharge = xa).
Do cye B dude phin cye bdi mife dién dp ra Q cta F/F nén khi Q 3
muc cao T, bio hoa va cuc C; coi nhu ndi mass, lic d6 ngd ra chin
3 cling & muc thip; khi O & mic thap thi T; ngung din cuc C; bi
hd, lic d6, ngd ra chin 3 ¢6 dién dp cao. Theo nguyén 1y trén cuc
C; ra ¢chan 7 ¢6 thé 1am ngd ra phu c¢6 mitc dién 4p gidng muc dién
dp cda ngd ra chin 3.

§7.3. MACH PA HAI PHI ON DUNG 555
1. Mach phi én cd ban

+Vece=12V

2 R=1,2kQ
| p
L’ |

'II——H—— o

Hinh 7.3: Mach da hai phi 8n
S¢ 36 mach hinh 7.3 1a ing dung cda IC 555 lam mach da
hii phi dn d€ tao xung vudng.

Trong mach, chin ngudng (Threshold) s& 6 duge ndi vai
chan ndy (Trigger) s6 2 nén hai chin ndy ¢ chung dién dp 14 dién
ap trén w C d€ so vdi dién dp chudn 2/3Vee va 1/3Vee b3i OP-
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Chudng 7 Vi mach dinh thi 555

AMP (1) vd OP-AMP (2). Chian 5 ¢4 tu nhd .01 ndi mass loc nhiéu
1An 58 cao ¢6 thé [am dnh hudng dién dp chudn 2/3Vee. Chin 4 ndi
ngudn +Vee nén khong dung chite ning Reset, chian 7 xa dién dugc
ndi vao gilta hai dién trd Ra vd Ry tao dudng xa dién cho . Ngd ra
chin 3 ¢6 dién trd gidi han dong 1,2kQ v Led dé bidu thi mic
dién dp ra (chi c6 thé€ ding trong trudng hgp tin s& dao ddng thip
tir 20Hz tré xudéng Vi & tin s cao hon 40Hz trang thai sdng va tit
ctia Led khé ¢6 thé nhan biét bing mit thudng).

P& phin tich nguyén ly cia mach cin két hgp mach ng
dung hinh 7.3 va sg d6 ¢iu tric hinh 7.2,

Khi méi dong dién ty C bt dau nap tr OV lén nén:

- OP-AMP (1) ¢6 V\* < V|, ngd ra Vg, = mifc thip, ngd R = 0
(mifc thip).

- OP-AMP (2) ¢6 V;* > Vi, ngd ra Vo, = mifc cao, ngd S=1 (miic
€ao).

-MachF/Fcongd S=1nén Q=1 va a = 0. Ldc 46, ngd ra
chin 3 ¢6 Vo = Vee (do qua mach d30) 1am Led sang.

- Transistor T ¢6 Vg = 0 do é = 0, T, ngung din va dé tu C
dugc nap dién.

Tu C nap dién qua R, va Rp vdi hiing s6 thdi gian khi nap:
Tnap = (RA + RB) C

Khi dién dp trén tu ting d&n 1/3Vee thi OP-AMP (2) ddi
trang thdi, ngd ra cé Vo = mifc thip, ngd S= 0 (mic thip). Khi S
xudng mufc thap thi F/F khong d3i trang thdi nén dién 4p ngd ra vin
& mifc cao, Led vin sang.

Khi dién dp trén tu tang d&n muic 2/3Vcc thi OP-AMP (1)
ddi trang thai, ngd ra ¢6 Vo) = mic cao, ngd R=1.
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K¥ thuat xung cin ban va nang cao Nyuyén Tin Phudc

- Mach F/F ¢6 ngd R=1nén Q =1, ldc d6 chan 3 ¢6 Vo = 0V lam
Led tdt. Khi ngd Q=1 s& 1am T, din bdo hda va chan 7 ndi mass
lam w C khong nap tiép dién 4p duge ma phai xa dién qua Ry va
transistor T> xudng mass.

Tu C x4 dién qua Ry vdi hiing s6 thi gian:

Tya = RB-C

Khi dién ap trén tu (e 12 dién dp chin 2 va chin 6) gidm
xudng dudi 2/3Vece thi OP-AMP (1) d8i trd lai trang théi ¢l 13 Vo,
= mitc thdp, ngé R = 0. Khi R xudng mdc thip thi F/F khdng ddi
trang thdi nén dién dp ngd ra vin & muc thap, Led vin tdt. Khi dién
dp trén tu gidm xudng d€n mitc 1/3Vee thi OP-AMP (2) lai ¢6 Vi >
V. nén ngd ra Vg = mic cao, ngd S = 1. Mach F/F ¢6 ngo6 S = 1
nén Q=1va @ =0, ngd ra chan 3 qua mach dio ¢6 Vy =+Vee lam
Led lai sdng, ddng thoi lde d6 T, mat phan cue do O = 0 nén ngung
din ddng théi chaAm ditt giai doan xd dién cha tu. Nho viy, mach d3
trd lai trang thdi ban ddu va ty lai nap dién tit midc 1/3Vece 1én mite
2/3Vce , hién tugng nay s€ ti€p diéndién tuc va tuin hoan.

Luu v: Khi md dién tu C s& nap dién tir OV 1€n 2/3Vcc rdi sau dé
tu xa dién tir 2/3Vee xudng 1/3 Vee chit khong x4 xudng OV. Nhitng
chu k¥ sau tu nap tr 1/3Vee t€n 2/3Vee chit khdng nap tir OV niva.

Thot gian tu nap 13 thdi gian Vg = Ve, Led sdng. Thai
gian tu x4 12 thai gian Vo = 0V, Led tat.

Thdi gian nap va xa cia ty dude tinh theo cong thie:
* That gian nap: tup = 0,6914p

fuap = 0,69(Rp + Ryy) C
* Thai gian xa: ty = 0,6914;

tvi=0,69R; C
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Chudng 7 Vi mach dinh (hi 555

bién dp d ngd ra chan 3 ¢6 dang hinh vudng véi chu ky:
T= {nzpp +
T =0,69(Rs +2Rg) C

Do thdi gian nap va thdi gian xd khong bing nhau (typ > L)
nén tin hiéu hinh vudng ra khong déi xing. Tin s6 clia tin hiéu hinh
l 1
T 0.69(R, +2R,)C

vudng: =

2. Dang séng ra tai cac chian

(2/3)Vec

(173)Vee

v

Hinh 7.4: Dang dién dp tai ¢dc chan
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K¢V thuit xung can ban va nang cao Nguyén Tan Phudc

Hinh 7.4 1a dang dién dp tai cdc chdn 2-6, chdn 7 va chan 3 trong
d6 khodng thai gian dién dp ting 13 thdi gian tu nap, khodng thdi
gian dién dp gidm 1a thoi gian ty xa.

Khi khdo sit dang dién dp tai cdc chian ¢in luu ¥ khi md
dién thi tu C s& nap dién tit OV lén d€n 2/3Vee nhung khi xa ¢hi xd
dén 1/3V¢e, do d6, nhitng lan nap sau tu chi nap tir 1/3 dén 2/3Vce.
Pé tinh chu ky cda tin hiéu ngudi ta chi tinh cdc 1an nap sau chi
khong xét lan nap dau tién.

Khi tu nap thi chin 7 ¢6 dién dp cao hdn chin 2-6, nhung khi

tu xi thi chin 7 gidm nhanh xudng OV (do I, trong IC chay bdo hoa)
chit khong gidm theo ham s¢ mi trén ty C.

2. Mach phi én déi xiing
Trong mach phi 6n, do thdi gian nap va thdi gian x4 ctia
khong biing nhau nén dang dién d4p vudng 3 ngd ra khdng ddi xifng.
Ta ¢6: tap = 0,69(R4 + Rp)C
ti=0,69 Ry .C

Pé cho dang song vudong & ngd ra d6i xdng ngudi ta ¢6 thé
thue hién bing nhiéu cdch.

Cdch thi 1: Chon dién trd R4 ¢6 tri 80 rdt nhd so vdi Ry thi lic
do sai $O gilfa tyyp VA ty coi nhu khong ddng ké. Piéu nay khé thue
hién néu lam viée & tin s& cao. Pién trd R 6 tri s6 t0i thiu
khodng vai kQ thi Ry phdi ¢6 tri 6 rdt 16n khodng vai trim kQ. Vdi
cdc tri s& dién trd nay thi tan s§ dao ddng khong thé cao dudc.

Cdch thir 2: Ding diod D ghép song song Ry theo chiéu hudng
xudng (hinh 7.5a). Khi ¢6 diod D, thdi gian tu C nap 1am diod D
duge phin cuc thudn ¢é dién trd rat nhd nén coi nhu ndi tit Rp.
Thoi gian nap dién cla w C dudce tinh theo ¢cdng thic:

tn;’p = 0,69RA.C
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Chuong 7

Vi mach dinh thi 555

Khi ty C xa dién thi diod dugc phan cuc ngude nén ty van xd
dién qua Ru. That gian xd dién cda tu duge tinh theo ¢ong thite:

tw = 0,69R5.C

Néu chon tri s& Rx = Rg thi mach tao ra tin hiéu hinh vuéng
ddi xing.

+Vee

p

Hinh 7.5a

6 555 3
Da

Hinh 7.5b
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K¢ thuét xung ciin ban va nang cao Nguyén Tan Phude

Thit ra trong mach dién hinh 7.5a, khi tu nap dong dién phai
qua R va dién trd thudn cda diod nén thdi gian nap van 1dn hon
thi gian x4 mot it. PE cho tin hiéu that ddi xing thi ghép thém
diod no1 1€p vai dién trd Ry nhu hinh 7.5b. Nhu vay, c¢d hai trudng
hop nap va xa déu ¢6 diod. Diéu kién cGa hai mach trén 1a Ry phdi
c6 tri sO khd 18n so vdi dién trd thuan cda diod.

4. Mach phi 6n diéu chinh tdn s6 va chu trinh lam viéc
Hai yéu cau thudng ¢6 trong thi€t k€ mach da hai phi én:

- Thay d3i tin s8 f ma vin gi nguyén chu trinh 1am vig¢c (d6i
xing)

- Thay ddi chu frinh Jam viéc ma vdn gi¥ nguyén tin so 1.

P& ¢6 thé thay ddi tin hidu hinh vudng ra mi vin ¢ tin hiéu
déi xing thi hai dién trd Rs vd Ry phdi duge diéu chinh sao cho
cung ting hay gidm tri s8. Liic dé trong mach dién ¢6 hai dién trd
VR4 vil VR ghép ndi ti€p nhu trong so dd hinh 7.6a.

Ra
VRA;
~ 78 4
DASZVR% 6 5§55 3N
I
1°

L

Hinh 7.6a: VR, - VR chung truc, chinh ddng hudng
Mach thay déi tin so

+Vee

-~

=
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Chudng 7 Vi mach dinh thi 555

+Vee

Ra

VRA

78 4
Rp
D, N7 VReE 6 555 3|V
Dp
| 2 1

% C l i0.0I

inh 7.6b: VR4 - VR5 chung truc, chinh ngude hudng
Mach thay di chu trinh

D& thay d8i chu trinh lam viéc nic 1a thay d8i &1 1& thdi gian
tin hiéu ¢6 dién 4dp cao va thdi gian tin hiéu ¢6 dién dp thap (hay la
thdi gian nap va thdi gian x4 cda tu) nhung van gil nguyén tdn &
nghia 1a chu ky T biing hiing s6, hai dién rd Rx va Ry phai dugc
diéu chinh sao cho khi Ry ting thi Ry gidm ciing mdt gid tri thay
ddi. Ldc d6, trong mach ¢6 hai bi€n trd VR, vd VRp ghép ndi tiép
nhu sd A5 7.6b nhung hai bi€n trd duge diéu chinh ngude hudng.

§7.4. MACH DA HAI BON 8N DUNG 555
1. Mach da hai don 6n cd ban

D€ c6 thé phan tich nguyén 1y ctia mach don 3n mot cich dé
hi€u, cAn s& dung hai sd db hinh 7.7 v 7.8. S0 45 hinh 7 7 vé mach
ap dung IC 555 1am mach dan 8n, so d3 hinh 7.8 k&t hop vdi sg @b
ciu tric bén trong IC.
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e
RTJ% , 8 1
C
-_:_[ 6 555 3|

+
<
~
~

2

sl

Hinh 7.7: Mach don 6n dung IC 555

+Vee
8 4
Rr Sl el et :
' ska |
() " )
—6)7 + R ]
T o > y
= TR N :' v
Vee 10.0‘ :I SRQEE ¥/F -® : 0
101((:% I ;
fz\!
[ T\&i
Kl ¢

Hinh 7.8: Mach don 8n va s dd ciu tric ctia IC 555

Trong mach nay chin ngudng s& 6 va chan xa dién s§ 7
duge ndi vao diém chung clia mach dinh thi R+C. Chan 2 nhin xung
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Chuony 7 V1 mach dinh thi 555

kich duge ndi 1én ngudn +Vee qua dién (1§ 10kQ sao cho chan nay
¢ dién dp tédn hun 1/3Vce.

Pic diém cda mach dun 0n 13 khi ¢6 xung Am hep tic dong
tfc thdi & ngd vao Trigger chin 2 mach s& ddi trang thdi va tai ngd
ra chin 3 s& cd xung duong ra. B rdéng xung & ngd ra ¢é thdi gian
ngdn tily thudc mach dinh thi R1C, sab d6 mach s& trd lai trang thai
ban dau.

Nguyén Iy mach don 6n dude gidi thich nht sau:

Khi md dién, tu C ndi chin 7 va chian 7 xudng mass 1am OP-
AMP (1) ¢6 ngo6 1%, nhd hon ngd ', nén ngd ra Vo = 0V, ngd R &
mifc thap. Lic d6, OP-AMP (2) ¢6 ngd I, cling nhd hdn ngd I, nén
ngd ra Vo, = 0V, ngd S cling ¢ mite thap. Mach F/F ¢é hai ngd R va
S déu & mie thip va nhd ciu ric cda mach chi tiét nén F/F ¢6 ngd
ra O & mic cao, qua mach ddo ngd ra chin 3 s& ¢6 myc thip gan
0V. Khi Z) 3 mic cao tao phin cue bio hoa cho Ty, Ty din ndi chin
7 xudéng mass chan 6 cling bi ndi nmass nén tu C khong nap dién
duge mach sé 3n dinh 3 trang thdi nay néu khong ¢é tic dong khdc
tr bén ngoai.

Khi déng khoa K s& ¢é xung Am kich vio chan Trigger 6 2
lam OP-AMP (2) d6i trang thai cda ngd S 1&n mitc cao. Ngd S cao
diéu khién F/F d8i trang thdi 1am ngd O xudng mic thip, ngd ra
qua mach dao s€ ting 1én mdc cao va xung duong ra. Ldc d6, @ 8
mitc thap nén T, ngung din d€ ty C nap dién qua Ry. Trong thdi
gian tu C nap dién mach vin gilf trang thdi ndy nén ngd ra tiép tuc
4 mic cao .

Dién dp nap trén tu ¢4 tri sd ting theo lam s mi va khi dién
dp dat 2/3Vce thi OP-AMP (1) ddi trang thdi, ngd R ting [én muc
cao. Ngo R ¢6 mic cao s& diéu khién F/F trd lai trang thdi cd, ngd Z_j
l&n mitc cao s& 1am ngd ra mach ddo s€ xudng mic thap cham dit
xung duong ra. Dong thai, lic dé T, duge phdn cuc bio hoa nén

99



KV thuit xung cin ban va ning cao Nguyén Tan Phudc

chan 7 ndi mass 1am tu C x4 dién. Mach s& 8n dinh & trang thai nay
cho dén khi ¢6 xung 4m khéc tac ddng vao chan Trigger (s8 2).

Thdi gian xung dudng ra tirc la thdi gian nap dién tr OV 1én
2/3V ¢e dudc tinh nhy sau:
Dién 4p nap trén tu ting theo ham s& mil:

V.=V, (l-e") (trong d6 t = R1.C)

Thdi gian ty nap dién dp wr OV nén 2/3 Ve la tx dude tinh:

v 2
V(. = V(.(.(l--e r ):—:;V‘.(.

“he 2 2 e
Suy ra: l-e™ =— ha I-—=¢r
y 3 Y73
| |
= —=e ' =—
3 Iy
el
= ef =3

Cudi cung ta ¢6 him s3 ngude clia ham 53 mi 1a In.
Nhu vay: k=1.In3 (In3=1,1)
tx = 1,1RrC
2. Dang séng ra tai cac chin

Hinh 7.9 la dang séng tai cdc chan 2 (Trigger), chin 3
(Output) va chin 6-7 (Threshold - Discharge).
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Chuong 7 Vi mach dinh thi 555

(Chan2) Y

' Vvedrmm A i
3

(Chin 3) V, t
ﬂx

(Chin 6-7) V, F L

4
2 Vol
3

Hinh 7.9: Dang song ra

Binh thudng chin 2 phdi ¢6 dién dp 18n hon 1/3Vc, khi ¢6
xung dm thi bién d6 xung phdi lam dién dp chdn 2 nhd hon 1/3Vcc.

Khi vira ¢6 xung im 3 chin 2 thi ngd ra bit dau cé xung
duong va tu C bidt diu nap dién. Thdi gian xung dudng ra t, khong
tiy thudée dd rong xung 4m & ngd vao ma chi phu thudc hing so
thdi gian t ctia mach dinh thi. N&u dung bi€n trd VR thay cho Ry ta
¢6 thé thay ddi do rong xung ra, cich khic thay ddi tu C biing cac
dién dung ¢4 tri s6 khdc nhau.

3. Mach tri hodn diing ki€u don &n

Mach don 8n duge Ung dung rat rong rii trong linh vuc tu
dong diéu khién va dic biét 1a mach tri hoan. Trong thuc t& ngudi
ta khdng cin tao xung diéu khién cho vho chin s8 2 (Trigger) ma
mach ty tao xung khi ¢6 dién. Nhu vay, khi mdi md dlcn 3 ngo ra
cling bdt diu ¢6 xung ra.
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Mach dién hinh 7.10 13 so d6 mach tu tao xung khi md dién.
Trong so db chin s6 2 (Trigger) duge ndi dén chin s 6 (Threshold
= thém) nén sé ¢ chung dién dp gifta cdc mach nap RyC d€ so vdi
hai dién dp chuin trong [C 1a 1/3Vce Vi 2/3Vee.

+Vee
1\

1

e |

Hinh 7.10: Mach tri hodn don &n

Khi md dién tu C bt didu nap tir OV 1én nén OP-AMP (2) ¢6
ngd I," 16n hon ngd I, nén ngd ra Voa & mite cao, ngd S cling & mife
cao, mach F/F ¢é ngd O & mite thip vi ngd ra cia IC ¢6 Vo = Vee
¢6 nghta 13 tdc thdi ¢ xung ra. Lic d6 OP-AMP (1) ¢6 ngd 1," nhd
han ngd I nén ngd ra Vo & mic thap, ngd R cling & midc thip.

Khi ty dién nap dién dp dén mue 1/3Vee thi OP-AMP (2)
déi trang thdi, ngd S xudng mutc thip nhumg mach F/F van gily
nguyén trang thdi v xung van dang ¢dn § ngd ra.

Khi tu dién nap di¢n dp dén 2/3Vee thi OP-AMP (1) ddi
trang thdi, ngd R 1én mitc cao lam mach F/F cling d3i trang thdi ngd
Z) ting 1&n muc cao lim ngd ra cha IC gidm xudng muitc thip Vi =
OV va cham ddt xung 3 ngd ra.
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Chuung 7 Vi mach dinh thi 555

Tha) gian ¢d xung ra hay dd rong xung chinh la tu C nap tir
OV 1én d&n 2/3V e va ciing dudce tinh theo cdng thic:

tx = 1,1RTC
Trong mach nay chan 7 (Discharge = x4 di¢n) dé trong,
khong ndi vao mach nap RyC nén tu khong x4 dién vd mach sé gilt
mii trang thdi ndy. Mudn ¢ xung ra ti€p thi phdi tdt dién rdi md
lai.
Tri s8 dién trd Rt va tu C dugce gidt han trong khodng:
Rt = 10k2 + 14MQ
C = 100 pF + 1000pF

V@i cde tri 88 trén cda Ry va tu C, mach ¢6 thé cho ra cédc
xung ¢6 dd rong ngdn nhit khodng vai micro gidy dén vai gid.

Nhu viy, khi md dién rg-le RY khong ¢6 dién do Vo = Ve
sau khi chAm dirt xung tic 12 sau thdi gian t, thi rd-le RY ¢6 dién vi
Vo = OV. Khi rd-le ¢6 dién sé déng hay md cdc ti€p diém dé€ diéu
khi€n mach khdc thudng 13 mach cong suit.

That ra IC 555 va ho IC dinh thi cida né ¢6 \ng dung rat da
dang, trong chudng nay chi gidi thiéu hai tng dung ¢o bdn nhat cla
né 1a mach da hai phi 8n va da hai don &n.

§7.5.1C 555 GIAO TIEP VGI CAC LOAI TAI

IC 555 ¢6 thé giao ti€p vai nhidu loai tdi khdc nhau va ty
trudng hop moi loai tdi déu ¢é thé mic theo hai cdch:

- Tai dugc cap dién khi ngd ra c¢6 dién dp thiap. Lic d6 IC s&
nhin dong dién tdi theo chiéu tit ngudn qua tdi rdi vao IC. Dong
dién (41 trudsng hgp nay goi 1a I nhin.
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Nguy&n Tin Phudc

ny

Tai

()

555
T

-
¢

Hinh 7.11a: Dién dp ra mitc thap

- Tai dude cidp dién khi ngd ra co dién dp cao. Lic d6 IC sé
cap dong dién cho tdi theo chiéu tit ngudn qua IC rdi qua tdi. Dong
dién tai trudng hdp nay goi la I ngudn.

+Yee

®

=~

Qﬁuﬁﬂ

555

-

()
)

¢

Tat

Hinh 7.11b: Pi&n dp ra mic cao
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Chudng 7 Vi mach dinh thi 555

Kha ning cap dong dién va dién dp cla [C 555 nhy sau:
1) Pién 4p ra ¢ mic thip
Va3i Vee = 15V, Dién dp Vi chinh 12 Vg, khi T bdo hoa:

I, = 10mA => Vo=0,1V
IL = 50mA => Vo=0,4V
[, = 100mA => Vo=2V

IL = 200mA => Vo=2,5V

2) Dién 4p ra ¢ miic cao

V@i Vee = 15V. Dién dp Vg chinh 1d Vee - Veg) khi T bdo hoa:
IL = 100mA => V=133V => Veg1 = 1,7V
I = 200mA => Vo =12,5V => Vg =25V

3) Taila Led

+V('C

+V(-(-
ﬁ

T

55§
T

®

. V.. —(V, "
Hinh 7.12a: Dién dp ra mic thap, /, = Y Vea + V)

R
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Ky thuit xung ¢dn ban va nang cao Neuyén Tan Phude

Néu tdi 1a Led thi phdi ding dién trd ghép ndi ti€p vdi Led
dé gidi han dong qua Led. Tuy theo cdch mic tdi ma dong dién qua
Led ¢6 cOng thie tinh khic nhau.

+Veo

3)
SN2
R

V.-, +V,
Hinh 7.12b :Pién dp ra mufc cao, /, =~ ( ll‘tl o)

4) Tai Ia ro-le

IC 555 ¢6 thé giao ti€p vdi cic loai ro-le diéu khién. Cic
loai rd-le ndy ¢é dong thuong nhé dudi 100mA va dién dp ciing
thudng & mitc thip nhu 6V - 12V - 24V,

Trong mach tii ro-le ¢6 diod D ghép song song dé ndi tdt
dién &p nguoc do cudn diy cia rd-le tao ra khi bi mat dién dot
ngot. Tigp diém OA hay OB cda rd-le diang d€ diéu khién cdc mach
cong suit Ién.
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Chuong 7 Vi mach dinh thi 555

+ Vi
_/—_ A
T “ 0 — B
555 Y
T,
1

Hinh 7.13a: Dién dp ra mic thip

+ V.

T,

MRS

Hinh 7.13b: Bién dp ra mtic cao




CHUONG 8

MACH DAO DPONG TiCH THOAT DUNG UJT

§8.1. PA1 CUONG

Trong linh vuc dién tf cong nghi€p va dic biét trong cic
mach diéu khién déng cd, transitor don ndi duge st dung rong rai vi
né ¢6 tinh chit diac biét & vang dién trd Am. Nhd dic tinh nay, UIT
thudng duge dung 1am mach tao xung kich cho cdc linh ki€n bdn
din cong suit nhu SCR hay triac. Mach tao xung diing UJT ¢d bédn
1a mach dao ddng tich thoat.

Gido trinh ndy chi gidi thiéu UJT trong k¥ thuit xung,
khong néi vé ciu tao, nguyén ly, dic tinh k§ thuat cda UJT. Cic
phan nay da dudgce gidi thiéu trong gido trinh “Linh kién dién tu”
cida cung tic gid. Pdc gid cin xem lai gido trinh trén truSe khi
xem chuong nay.

§8.2. MACH DAO DONG TiCH THOAT CO BAN

1) So d3, mach tueng duong
tVee

= = Hinh 8.1: Mach dao ddng tich thodt
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Chuong 8 Mach dao dong tich théat diing UJT

Hinh 8.2: Mach twong dudng

Mach dién hinh 8.1 12 so @6 mach dao ddng tich thodt cd
ban, trong d6 dién tr§ R;-R; dé nhén tin hiéu xung ra (R; con ¢6
tic dung 8n dinh nhiét cho dién 4p dinh Vp). Tu dién C va dién trd
Rt 12 mach nap d€ tao dién 4p ting din cho cuc E. Khi thay d6i
dién trd Ry 12 thay ddi hling s thdi gian nap x3 ciia tu. Sd 45 hinh
8.2 1a mach tudng duong cia mach dao dong tich thoat, trong d6,
UJT dugce d8i ra mach tuong dirgng gém ba linh kién co ban la
R, -R,, va diod EB.

2) Nguyén ly
UIT ¢6 thdng s6 ky thuat dic trung:

-Piéntrd liennén Rgz= R s, + Ry, =vai kQ + 10kQ

B,

-Tis6diéntrd n= =05+0,8

BB

Pién t R, - R, dudc chon ¢6 tri s8 rat nhd sao cho:
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KV thuat xung cdn ban va nang cao Nguyén TAn Phugce

R, va Rz << RBB

Nhu viy, dién trd R, va R; sé khong 1am dnh hudng dén
dong dién lién nén Igp.

Dong dién lién nén dugc tinh theo cong thic:

\Y

cC

g =
BB

Dién 4p diem B trong UJT dudc tinh theo cOng thic:

~ Roi _
Vg =Vee — =n.Vee
RBB
Khi méi m& dién thi tu C coi nhu ndi tit nén Vg = OV. Lic

d6, diod EB bi phan cuc ngude nén khdng din. Trong UJT chi ¢6
dong dién lién nén Igg.

Khi ma C nap qua dién tr Ry 1am dién dp Vg ting lén dén
tri & dién dp dinh Vp thi diod EB s& din dién, vdi tri s6 dién dp
dinh:

Vp=Va+ Ve =V +0,6V = T].VCC + 0,6V

Khi diod EB din dién, 15 wrdng tit cuc E d8 sang thanh bén
din 1am R, gidm s& nén dién dp Vg giam. Nhu vay, dién dp
phén cue cho diod EB ting cao, diod din manh va ty C x4 dién qua
diod EB, qua dién trd Rg; v R| xudng mass.

Khi dién trd Ry, gidm tri s8, dong dién qua R, ting 1én nén
tao sut dp va cyc B, c6 xung 4m ra. Bong thdsi, dong dién qua R,
v Ry 12 Iys va Ig do tu x3 ¢6 tri s8 16n nén dién dp cyc B, tdng cao

cho ra xung dudng.

Hinh 8.3 cho thi'y dang s6ng & cdc cuc E, B, va By,
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Chudng 8 Mach dao déng tich thoat dung UJT

Ve o Ve
VAV
t
‘782k .7

& r V
t

Vi t -
L

Hinh 8.3: Dang s6ng & cdc chdn

Khi tu x4 dién tr dién 4p Vp xudng tri s§ Vy thi diod EB
ngung dan v & hai cuc B khong con xung ra. Xung ra & hai cye B
¢6 dang xung nhon dm va dudng.

Sau khi tu xa xong thi dién dp cdc chdn trd lai binh thutng
va tu C lai nap dién qua R. Hién tugng trén lai dudc tiép dién.

3) T4n sé ctia mach dao déng tich tho4t

Khi vira méi déng dién, tu s& nap dién 0¥ OV 1én dén Vy, rdi
sau dé tu x3 dién dé€n mic Vy. Nhitng lan nap sau ty déu nap
dién dp Vy lén dén Vyp rdi lai x4 tr dién dp Vp gidm dén Vv. Thii
gian nap va xa dién cda tu duge tinh gilta hai dién dp nay.

Tu C nap dién 1am dién ap tang theo cdng thic:

Ve = Vee+ (Vee- Ve X - e_ﬁ—c)
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Ve = Vee - (Vee- Vy )€
Thai gian € tu nap tr Vy 1én Ve la t;:  (khi d6 Ve = Vp)

"RC

Vp =Vee-(Vee - Vyv)®

vcc 'vv
Suy ra: e _ Ve Vy
Vcc - VP

Do ham s6 ngude cia ham s& mil 13 ham logarit nén ta ¢6:

V.-V
t; =RCl, ———%
' cc” Vp
Tu C xa dién }am dién 4p gidm theo cong thiic:

!

Ve = Vp.e RmtRoC

Thdi gian d€ m x3 tiY Vp xudng Vy1a ty:  (khi 86 Ve =Vy)

Ly

VV = VP e (R, +-_R-;)C_

Tuong tu cdch gidi trén ta ¢6:
Ve

t=(Rg; + R)).C.In—

v,

Luu y: dién trd Rp, trong cong thic tinh t, c6 tri s6 nhd, Ung
vdi trang thdi UJT c6 dong Ig di qua diod EB, tri s& niy nhd hon
dién trd Ry, (<hi Vg = 0V) khodng vai chuc d€n mét trim lan.
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Chudng 8 Mach dao dong tich théat ding UJT

Chu k¥ dao ddng:
thnup'}'t(;{:“ + 1

Trong trudng hop (Ray + Ry) ¢ tri s& nhd thi ¢6 thé coi nhu
T = t;, dong thdi do Vy << Vee v Vp = 1.Vee nén chu ky T ¢6 thé
tinh theo cong thife gin dung:

T=RClIn

1-n
i . ‘ ]
Tan sd dao dong: f=
R,ClIn
l-n
4) Phuong trinh dudng tai

Trong mach dao ddng tich thodt, tri 56 dién trd R clia mach
nap RC ¢6 y nghia guan trong, néu R qua 13n hay qud nhd mach ¢é
thé khéng hoat ddng ding theo nguyén Iy mach tich thodt duge.

Né&u dién trd R ¢6 tri s6 qud I3n, khi tu nap d&€n dién dp Vy,
mi dong dié¢n qua R 3 thisi di€m nay nhd hon Iy thi mach RC khong
kich UJT dugc.
V.-V
Nhu viy, phdic6: R < L« F

P

N&u dién trd R ¢6 tri s& qud nhd, khi tu xa xuéng dén dién
th€ Vy, ma dong dién di qua R & thdi di€m nay 1én hon Iy thi UIT
s€ khong ngung dugc.

V.-V

Nhu viy, phdi cé: R >——CCT~——X—
\Y

V.-V

P

V.-V
cc Ve R<

Phuong trinh dutng tii: I -
\%

P
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K¢ thuit xung cin ban vi nang cao Nguyén Tan Phudc

Thong thudng: R =1kQ + IMQ
C = 100pF = 100pF

§8.3. AP DUNG

1) Thi€r k& mach dao dong tich thodt ding UJT theo cic
thdng s6 sav: Vee = 12V, Rgg = 10kQ, 1 =0,5; Vy =2V, Iy = 2mA,
Ip = 20 pA va tin s8 dao déng f = 100Hz.

Giai:
+12V
Ry 100Q
150kQ§
E | VM
™ Vo

0.1pF

1
I 10002

Hinh 8.4: Mach thi€t k&

Biu tién chon tri s6 dién trd R, = 100 Q d€ ¢o:
Ry =R, << Rgp
Tinh dién 4p diém B wong UJT:
Va=1.Veec=05.12V = 6V
Suy ra, dién dp dinh Vp .
Vp=Vg+0,6V=6V+0,6V =66V

Phudng trinh dudng tai:
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Mach dao dong tich thoat dung UJT

Chudng 8
‘1( _l’r SR, SV(.(.—V,
I 1,
12-2 12-0.6
= ~ SR, S———_—(—
2.10° 2.10°°

= 3k€Q <Ry <270 kQ
Chon tri s& dién trd Ry & khodng gilta ctia gidi han theo
phudng trinh dudng tit. Chon Rt = 150 kQ.

Tinh tri s6 tu C theo c¢dng thitc tinh tan s6 dao ddng:

. 1 .
f = (vdi n=0,5)
R,Cln
1-1n
]
Suyra: [ = |
R,Cln :
-0,5
1 |

S = R a2 T 069K, C

C= 1 - = 1 : = 0.uF
0.69.R, /' 0,69.150.10°.100

2) Thiét k& mach dao ddng tich thodt dang UIT theo cic
thong s& (rén, nhung tdn 6 f thay ddi duege trong khodng SOH7 dén

150 Hr.
Giai:
Taco: fon=50Hz va f,,. =150 Hz

1.‘ min max

Tin s trung binh: 5
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K¢ thuat xung ciin ban va nang cao Nguyén TAn Phudc

- O+150
f = u = [00Hz
2
+12V
200kQ
1000
100kQ
e Voz_
i W Vi
0 1puF=—
H 1002

Hinh 8-5: Mach tich thodt thay ddi tin so

Gii thi€t mach dao ddng ¢6 tan s& khong ddi 13 1in 8O trung
binh {= 100H2. Nhu vy, bai todn di duge ddi lai gidng nhu bai dp
dung 1 va ¢6 cdch gidi teong ty.

Ta cling s€ ¢6: Ry =R;=100Q2

Rt = 150kQ
C = 0,1pF

Dé ¢6 thé doi tin so trong khodng fi,in d€n fuuy . mach thi€t
ké& duge chon nhu hinh 8.5. Trong mach nay dién trd Ry gdm ¢o R
v bi€n trd VR. Do Ry va f i 1& nghich nhau nén khi ¢6 fy, thi
Rrmax V& nguoce lan.

Ta co: f= ; — Rp = ____..1__.._.
0,09R,.C 0,69.1fC
Suy ra: R = ———1—
yr ™ 069.F .C

min
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Chudng 8 Mach dao déng tich théat dung UJT

|
0,69 .50.0,1. 107®

= Rru = 300kQ
\A Rrmx = VR + R

l {
0.6.f

RTmln =

C 06915000107

= R'r,,,in = 100 kQ
va RTmin =R = 100kQ2
Suyra: VR = Rypax - RTum = 300kQ - 100k = 200k

$8.4. MACH DAO PONG TiCH THOAT NAP BANG NGUON
DONG

1) Mach én dong cd bian

+Vee

Hinh 8-6: Mach 0n dong ¢3 bdn
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K¢V thuat xung cin ban va nang cao Nguyén Tin Phude

Trong so do hinh 8.6, transistor dugc phan cuc cho cuc B nhd
cAu phin 4p 6n dinh bdi diod Zener.
Ta ¢6: Vi = Vz = hiing s§
Suy ra: Vg=V-Vue =Vz-0,6V =hing s§
Nhu vdy, vdi dién trd Rg ¢6 tri s cu thé, ddong dién Ig:
V.

E 5 o
[e = ——= hing s0
L

Dong dién qua tdi 1d Ic ~ Ig nén dong dién qua (di s€ ¢6 i
s& 6n dinh ma khong iy thudc ngudn va khong tiy thude tri s&
dién trd tai trong mot gidi han cho phép.

Muén d3i tri 6 dong dién t3i, ngudi ta chi cin thay ddi dién
trd Rg hay thay ddi dién dp phan cue dn dinh cho cyc B.

Hinh 8-7: Mach &n dong dbng transistor PNP

Trudng hap dang transitor PNP, mach dong ¢d thé thay ddi
lai theo sy d hinh 8.7. Dong dién tii Ic vin duge git 6n dinh theo
cOng thuc:
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Chuang 8 Mach dao dong tich théat ding UJT

hay g = — %~ (hing s8)

Hinh 8-8: Tdi 1 ( dién C

Ic l:l: C

Trong nhiéu trudng hop, dé tao dong dién 8n dinh nap vao
cdc bd ngudn hay nap vao tu C, ngudi ta ciing ¢6 thé tao dong dién
nap vao tu C chinh 12 Ic va vin dugc tinh theo céng thifc:

V, -V
le=1g = =—5 = hang sO

Dé thay ddi ddng nap vao tu C ngudi ta c6 thé thay d6i dién
trd Re hay thay ddi dién dp phan cuc cho cuc B, n6i cich khac 1a
thay d3i dién 4p V.

2) Mach tao tin hiéu hinh tam giac

Mach dao d4ng tich thodt UJT cho ra dang song ring cua,
nhung ddc 1&én khong thing ma ting theo ham s& mil. Mudn ddc lén
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KV thuat xung can ban va nang cao Nguy&n Tin Phudce

thing, ta phii cho tu C nap biing ngudn dong dién dn dinh. So dd
hinh 8-9 cho thdy nguyén Iy mach nap cho tu C bing ngudn én
dong va dién dp trén tu C theo thdi gian.

+Vee Ve
Io
1 A7 IR
C Ve
L —

Hinh 8-9
Sy tang trudng dién dp trén tu C dugc tinh theo cong thite:

1 (
ve(ty = — |1,.dt
C ..I

1 .
Suy ra: Vo () = -(—':'—t = v, (t) 12 ham bic nhit

P& dat dugc dién dp Vp thi thdi gian t, s& dugc tinh theo
cOng thuc:

Vp = —1, hay =V

1, C
C "1

Thdi gian nap t ti 1& nghich vdi dong 1,,.

Mach dién hinh 8.10 12 sd d@d mach tao tin hiéu hinh tam
gidc diing mach dao ddng tich thoit ¢6 ty C dugc nap biing mach 6n
dong.

Trong sd dd, transistor T, 12 mach 8n dong duge phin cuc n
dinh ohd ciAu phan dp Rg;-Rp; (thay cho diod Zener Z). Dong g,
hay Ic, nap vao tu C lam dién dp V¢ tang theo ham bac nhit va
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Chugng 8 Mach dao ddng tich théat ding UJT

dién 4p nay ding dé€ phin cuc cho cue E cia T, Transistor T, 12
mach dao ddng tich thadt, nén khi Vg dat tri s8 dién dp dinh Vp thi
trong dién rd lién nén ¢d hién wigng tdi hop lam gidm nhd dién wd va
tu C x4 nhanh cho ra xung nhon G ngdra 1 (Vyy).

—» +12V
Ry %Rm 100Q

100kQ

N N
Vo

mon_l_

<
S

1A

I

10k C

{1
=
2

i
it

I

® ® ®

Hinh 8-10:

Mach tao tin hi€u hinh tam gidc

o

Hinh 8.11: Dang séng & cdc chan
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KV thuat xung can ban va ning cao Nguyén Tan Phudac

Khi dién ip V¢ gidm dén muc dién 4p thung liing Vy thi
chdm dit hién tugng tai hop va tu C lai nap ti€p wf Vy ién V.

Thai gian nap t', bay g1 dugc tinh theo ¢dng thic:

A ("
I = (Vp' Vi) —
O
Transistor T3 12 mach khuéch dai dém d€ cédch ly dng trd
gitta tdi va ty C, tranh trudng hgp tai ghép song song tu C s€ fam
dang xung tam gidc trén t C mit tuyén tinh.

Trong mach nay, dé thay dbi tin sd xung nhen hay xung tam
gide, ngudi ta ¢6 thé thay ddi tri s6 cdc dién trd Ry -Ryz hay Re déu
¢6 tic dung thay ddi dong nap vao tu C, sé lam thay déi thdi gian
nap ty, ttc 1 thay ddi chu ky T cia tin hiéu.

§8.5. MACH TAO TIN HIEU HINH NAC THANG

Tin hiéu hinh nic thang cé dang séng nhu hinh 8.13, 13 loai
tin hiéu gdm cdc nic dién 4p 1&n cao din, 1di sup xudng mic thip
nhat dé rdi timg ndc di 1én lai.

Mach dién hinh 8.12 12 mach tao tin hiéu hinh nic thang gém
ba transistor trong d6 T, 1a mach dao ddng tich thodt tao xung nhon
c6 chu ky T ~ t,. Thdi gian t, 12 thdi gian tu C; nap qua Ry dé cé dién
ip ting dén dién dp dinh Vp va cho ra xung nhon 4m & ngd ra.

Khi tu C| nap, T, ngung dan nén tu C; khdng nap dién dugce.
Khi ¢6 xung nhon am do T, cho ra, xung nhon dm qua tu C, lam
Vg, gidm va T, dugc phian cuc nén tu Ci nap va tu Cs chi nap duge
trong thii gian ¢é xung dm At, nén di€n dp trén C, chi tang dudgc
mifc AV vdi:

AV = E:LAt : (1, 1a dong qua T, nap vao Cy)

}
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Chuong 8 Mach dao ddng tich thoat dung UJT

>+12V

R = 100kQ 470Q %IORQ

EkO % 1000
C, \

I
' | a ¢'0 Vo
V o05uF

C|:|:0.lpF 2200 C;I 0.2pF 1000

T,
2N2646

v

Tz T3

A64 2N2646
Hinh 8-12: Mach tao tin hiéu hinh nic thang

Vo

Ve

Hinh 8.13: Dang séng nic thang
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K¥ thuit xung cin ban va nang cao Nguycn Tan Phude

Mdi 1an ¢6 xung Am do T, cho ra thi tu Cs lai nap thém muc
dién dp AV. Khi tu C; nap dén mitc dién dp dinh Vpthi Ty din dién
vl tu Cy x4 nhanh xuéng muc dién dp thung ling V.

S4 nac thang trong mot xung dugce tinh theo cong thire:
vp B Vv

AV

n=
Chu ky T, cia tin hiéu hinh ndc thang tly thudc transistor T
guy€t dinh. S8 nic¢ thang trong mdt chu ky do T( quy&t dinh,
Ta co: T~ (chu ky do T; taora)

Tn = n-[\

§8.6. DAO PONG TICH THOAT TAO XUNG PONG BO
1) Paicuong

Mach dao dong tich thodt cho ra xung nhon dé& kich diéu
khi€n SCR hay triac, 1am thay d8i dong dién xoay chiéu cap cho
tdi- ding SCR khi ¢ip cho tdi DC va dung triac khi cAp cho 13i AC.

ACI

Mach
dong bd

A

Mach tao Mach tao Mach dién [——e
dp c¢hudn xung kich ™ ¥ cong sudt AC
—
y
Phu tii

Hinh 8.14: So d6 khoi
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Chudng 8§ Mach dao ddng tich thoat dung UJT

Pé viéc diéu chinh dong dién cip cho tdi taing hay gidm
theo xung kich di€u khién sdm hay tré, ding theo yéu cdu k§ thuit,
mach tao xung phdi dudgc diéu khién ddng bd theo sd dd khoi hinh
8.14.

Trong sd db 8.14, mach tao dp chudn diéu khién mach tao
xung. Khi thay ddi mic dién dp chuin, s& lam thay d&i géc kich cho
ra xung Kich sdm hay tré. Mach tao xung kich chinh 12 mach tao
dao dong tich thoat diing UJT, cho ra xung nhon d€ kich cho cue G
ctia SCR hay triac. Mach dié¢n of cong sudt 14y ngudn AC clia ludi
dién qua cdc linh kién dién tr cong suit co diéu khién (SCR, triac)
d€ cip dong cho phu 1di. Phu tdi ¢6 thé 1a dién trd (nhu 1o sdy, dén
chi€u sing...) hay la cdc loai dong cd DC, AC can thay ddi t8c dd.

Mach déng b6 14y ngudn AC cha ludi, vira cip cho mach tao
xung kich, vita cip cho mach dién t¥ ¢ong suat, sao cho xung kich
dugc tao ra tudng wng vdi tieng bin ky clia dong dién xoay chiéu va
c6 thdi gian tré gidng nhau. Thdi gian ré dwyc tinh tir bit diu ldc
bin ky cha tdi ltic ¢6 xung kich.

2) Mach dong by diéu khi€n mach niin ban ky

a) Sodob

TRI1

Hinh 8.15: Mach dao d6ng ddng bo diéu khién mach ndn ban ky
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b) Nguyén Iy

Bién d4p TR1 gidm dp tir 220V  so cip xudng khodng 48V d
thit ¢ip. Pién dp ra ¢ thi ¢dp thudng phdi khd cao so vai dién dp
cla Zener Z. Thi du: Zener ¢6 V; = 12V thi dién 4p ra & tha cap
phii khodng 48V trd [én.

Diod D 12 mach nin dién bdn ky khong loc dién. Pién dp ra
sau diod 13 nhitng bdn ky duong giin doan va dgn song (+V,). Hai
dién trd R\.R; 12 cdu phin dp k€t hyp diod Zener Z dé 1am nhiém
vu cdt ngon va gidi han dién dp +V,; 8 muic dién dp Vz. Dién dp
+V, duge xem 1a ngudn mot chiéu dn dp, gidn doan theo tirng bidn
ky dudng cla ngudn xoay chiéu. Pién 4p +V; chinh 12 ngudn dién
dong bd cdp cho mach dao ddng tao xung kich. Transistor Ty va T,
la mach tao xung kich kiéu dao déng tich thodt nap 8n dong.

T\.T, duge ¢ap ngudn +V; nén s& lam viéc gidn doan theo
timg ban ky. Khi ngudn AC ¢6 bdn ky dudng thi Ty din dién nap
vao tu C va T cho ra xung kich vdi thdi gian tré dugce tinh k& tir khi

< a . \ (' -
bit diu bin ky: (=Vp.—
]

Bi¢n dp TR2 12 bién dp xung chuyén xung kich do T; tao ra
tif s¢ cip sang tha ¢ip kich cho cue G clia Ty, Ty 12 SCR cOng sudt
I¢n d€ ndn dién diéu khién, cdp dong mot chiéu qua dong co DC.

Bi¢h trd VR diing d€ diéu chinh phan cue cho Ty, d€ thay
ddi dong I nap vao tu C. Khi Ty duge ting phin cie, dong dién 1
ting sé lam tu C nap nhanh, cho ra xung kich sdm va ngudc lai.

3) Mach dong bd diéu khi€n mach nin toan ky

a) Sodo
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Chuong 8 Mach dac dong tich théat dang UJT

Hinh &.16: Mach dao déng ddng bo diéu khién mach nidn toan ky

b) Nguyénly

Trudng hop mach nin dién diéu khién cdp ngudn cho ddng
¢d DC {a mach nin di¢n toan ky - diing hai SCR T3 va Ty - thi
mach tao ngudn ddng bd ciing 12 mach ndn bdn ky khong loc dién.
Dién dp ra sau hai diod Dy va D, la nhitng bdn ky duong lién tuc va
dan song +V.

Hai dién trd R|.R; k&t hdp diod Zener 13 mach cit ngon va
gtdi han dién dp +V, d mic dién ip Vz. Dién dp Vz la ngudn dién
dong bd ¢ap cho mach dao ddng tao xung kich.

Xung kich do T; v T, cho ra s& 1an lugt kich cho cue G cha
T; va Ty dé hai SCR niy luin phién din dién (khi SCR nhin dudgc
bin k¥ dudng cta luGi dién) cap dong mot chiéu cho ddng co.

Bién trd VR dung d€ thay ddi phan cuc cho T1 dé thay ddi
dong nap vao ty C, lam thay déi thdi diém tao xung sém hay tré, ¢6
tic dung lam thay déi dong dién AC qua dong cd, s& lam thay ddi
toe dd cta dong co.
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4) Mach déng bd @iéu khién triac

a) Sodo

Dlz RI L
E%HE{T % i g O

Hinh 8.17: Mach dao dong ddng b diéu khién triac

b) Nguyénly

Né&u tdi 1a ddng cd AC thi phdi dung triac dé diéu khién
dong dién qua tai.

Xung kich do T\_T; tao ra s& kich cho cuc G ctia Triac ¢6
dac tinh din dién dude ¢a hai chiéu nén mdi ban ky duong hay am
cha ngudn dién d&u phai c¢d xung kich cho cue G cla triac. Xung
kich cho ra s& ddng bo véi tirng ban kY cda Iudi dién xoay chiéu.
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CHUONG 9

MA CH TAO XUNG DUNG CONG LOGIC

§9.1. PA1 CUONG

Su ra d¥i cta mach tich hgp danh ddu mdt bude ngodc quan
trong trong su phdt trién cda nginh ché tao linh kién dién t&. Dac
biét, cdc mach tich hgp s& vdi chite ning da dang phong phu, chi
v6i cic cOng logic ¢cd bin nhu AND- OR- NAND- NOR - NOT, ...
mach tich hgp 86 dude tng dung ngdy cang rdng rdi trong cdc linh
vue Ung dung cta dién tf k§ thudt, trong d6 ¢6 k§ thudt xunyg.

R4t nhiéu mach tao xung trudc day dung linh kién bdn din

rdi nhu transistor, UJT ... déu c6 thé thay thé bing cdc mach tich
hap s6.

Trong chuong 7 di gidi thi€u IC dinh thi 555 ting dung trong
k¥ thuidt tao xung. Trong chuong ndy sé gidi thi€u thém cdc mach
tao xung, chli y&u la cdc mach dao déng da hai, ding cdc cdng
logic ¢ bén.

§9.2. MACH PA HAI LUGNG ON
1) Mach Flip-Flop

Hinh 9.1: Flip-Flop cd bdn
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Pé& tao mach Flip-Flop cd bdn chi cin hai cng NOT mic
chéo nhau nhu hinh 9.1.

Khi dugc cap dién, néu ngd ra Q = 0 thi ngd vio B= 0 nén
qua mach ddo sé 1am ngd ra Q= 1. Pudng hdi ti€p cda Q s& lam
ngd Q=1 va Q= 0. Mach s& 8n dinh & trang thdi ndy. Mach vin c¢6
th€ & trang thdi ngudce 1ai 1a Q=1 va Q=0 va ciing dn dinh & trang
thdi do.

Nhu vdy, mach cé hai trang thdi 8n dinh theo nguyén ly
mach da hai ludng &n.

Pé ¢6 thé chon trang thdi cho mach, ngudi ta ¢é thé dang
cic cng NAND hay NOR va goi 1a RS Flip-Flop.

2) Mach RS Flip - Flop

Hinh 9.2: RS Flip-Flop diing cdng NAND

D€ ¢6 thé diéu khién chon trang thdi ngudi ta dung cdng
NAND ¢6 hai ngd vao, mot ngd nhin hdi ti€p va mdt ngd dé diéu
khién .
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Chuong 9 Mach tao xung diing cong logic

Mach F/F hinh 9.2 ding hai ¢éng NAND va hai ¢ng NOT
(¢6 thé dung hai ¢cGng NAND néi chung hai chin vao lam hai cong
NOT).

Hai ngd vao duge dit tén la SET (§) vd RESET (R). Ngo S
diéu khién cSng NAND ¢6 ngd ra Q, ngd R diéu khién cdng NAND ¢6
ngo ra 6

“NEuS=1,R=0,ngdraQ=1, Q =0 (nhr hinh v&)

-NEuS=0,R=1,ng5raQ=0, Q =1 (ngudc véi hinh v&)

Gia st dang & trang thdii S=1,R=0vaQ =1, Q = 0. Sau
d6 cho ngd S = 0 thi mach vin git nguyén trang thdi.

Tuong t cho trudng hdp ngudce lai, néu dang & trang thai S=
0,R=1v1Q=0, Q =1, Sau do, cho ngd R = 0 thi mach vin giif
nguyén irang thai.

Tom lai: khi ngd SET ¢ mite cao thi ngd ra Q = | (muc cao)
va khi ngd RESET c6 miic cao thi ngd ra Q = 0 (mdc thiap). Hinh
9.3a 1a ky hié¢u, hinh 9.3b [3 bing su thit cda RS Flip-Flop.

S R Q | 0

S — L Q 1 0 1 0
_.J = 0 1 0 1

R = Q o
. 0 0 Khéng doi

1 1 Cim
Hinh 9.3a
Hinh 9.3b

Mach RS Flip-Flop ¢6 thé dung 2 c8ng NOR van ¢6 nguyén
ly nhu trén. Tuy nhién, khi ding cGng NOR thi ngd S diéu khién
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c8ng NOR ¢6'ngd ra Q, ngd R didu khién cng NOR ¢6 ngd ra Q
(hinh 9.4a).

Hinh 9.4a: Mach RS Flip-Flop ¢éng NOR

Trong bang su that hinh 9.3b, trudng hop hai ngod vao déu &
mufc cao (R = 1, S = 1) thi ¢d hai ngd ra cing déu ¢ mitc cao (Q = 1,
Q = 1). Vi mach Iudng &n ¢6 hai ngd ra phdi & trang thdi ngude
nhau, trudng hgp Q =1 va 6 = 1 dudc goi 1A trang thdi bat &n hay

la trang th4i cAm.

3)Mach RS Flip - Flop

Q

Hinh 9.4b: Mach RS Flip-Flop céng NOR

Trong mach RS Flip-Flop hinh 9.2, néu bd di hai ¢cdng NOT
& ngd vao thi mach vin ¢6 nguyén ly nhuy mach Flip-Flop nhung

132



Chudng 9 Mach tao xung ditng ¢dng logic

hoat dong ngude tai. Mach dién hinh 9.4b cho thiy nguyén 1y cla
mach Flip-Flop nay.

Khi S=0 (hay S= 1) va R= 1 (hay R = 0), ngd ra Q= 1 v
= 0.

Ql

Khi R=0 (hay R= [)va S= 1 (hay S= 0), ngd ra Q=0 va
Q=1.

Hai ngd vao trong mach ndy ¢é trang thidi dao vai ngd vao S
va R trong mach RS Flip-Flop, nén duge got [a S va R. Mach Flip-
Flop ndy duge goi la mach RS Flip-Flop.

Hinh 9.5a 12 ky hi¢u, hinh 9.5b 12 bang sy thit cia mach
RS Flip-Flop.

S L, QS L, Q

R Q R—( Q

e

Hinh 9.5a: Hai ky hiéu cia RS Flip-Flop

S| R | Q1| Q
0 | |1 1 0
1| o0 | o {
1 | 1 | Khong ddi
0ol o Cim

Hinh 9.5b: Bang su thit
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Theo bing sy thit hinh 9.5b, RS Flip-Flop ciing ¢6 trang thai
S=1, R=1,ngdra Qva Q ¢o6 trang thdi khong ddi. Trang thii cim

trong mach RS Flip-Flop la trang thii S= 0, R = 0, vi theo ly ludn
logic thi ldc d6, hai ngd ra déu d mic cao Q= 1, Q= 1. Trang thdi nay
ngudc vai nguyén 1y mach ludng 8n nén goi I3 trang thdi cam.

§9.3. MACH PA HAI PON ON

Mach ddn én ding ¢8ng NOR ¢6 sg dd nhu hinh 9.6.

+V

jﬁ_}_i

Hinh 9.6: Pa hai ddn dn

Khi mé dién, néu ngd A = 0, tic thdi cdng NOR @ ¢6 ngd
vao cao nhd dién trd R ndi 1én ngudn nén ngd ra Q = 0. Ngd Q dua
vé€ cOng NOR O mitc thip v nhd ngd A = 0 nén ¢8ng NOR ¢6 ngd
ra Vo, = 1. Piy 12 trang thdi dn dinh ctia mach don én do tw C
khong nap dién duyc.

Khi ¢4 tin hiéu vao diéu khién ngd A 1&én mudc cao thi cing
NOR @ ¢6 Vo) = 0, lam cho t¢ C nap dién qua R, tdc thdi c¢éng
NOR @ ¢6 Vo= Q=1 (do tu bi ndi tdt). Khi tu nap diy (thuc ra chi
dén mic Vg =2v), cdng NOR @ ¢6 ngd vao 1&n cao 1am V= Q=
0. Pién 4p ra ctia Q da vé cdng NOR O@. Lic d6, ngd A hét xung
kich nén da trd vé 0, 1am c¢8ng NOR O ¢6 ngd ra Vg, =1. Mach trd
lai trang thdi 8n dinh ban diu.
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Chuosng 9 Mach tao xung ding C(’;ng logic

$9.4. MACH DA HAI PHI ON

Dé thyc hién mach da hai phi 6n bing cdng logic ngudi ta ¢6
thé diing nhiéu cdch khdc nhau trén ¢d 53 hai mach ddo mic ndi
ti€p chéo nhau.

1) Dung hai ¢cng NAND

nap r WW—
xa
}———-O Q

o+
I

Hinh 9.7: Pa hai phi én

Hai cdng NAND, trong so db hinh 9.7, ¢6 hai ngd vao ndi tit
nén cd chitc ning ctia mach d3o. Viéc chuyén ddi trang thdi cia
mach dugce diéu khién nho tu C nap x3 gua dién trd R.

Gid stt: c8ng @ ¢6 Q =1 va c8ng @ ¢6 Q =0, Liic d6, tu C
bit ddu nap qua dién trd R 1am dién dp ngd vao céng ® ting lén,
va khi ting 1én d&n nguBng cao (= 1,6V + 2V) thi cdng O ddi trang thai
AmQ=0va cdng @ ¢6 Q = 1.

Khi hai ¢8ng ddi trang théi thi tu C vin dang con nap dién
s€ xi qua R, theo chiéu nhy hinh v&é. Khi dién dp trén tu gidm
xudng dudi mirc thap (mhé hon 0,8V) thi hai cng lai d8i trang thii

viQ=1,Q =0.



K thuat xung cian ban va nang cao Nguy&n Tin Phudc

Qu4 trinh d8i trang thdi ti€p dién lién tuc. Chu k¥ cla xung
ra dugc tinh theo cong thic:

T =2,3RC

l

Tan s xuneg ra: -
& ] 23.RC

Dién trd R ¢4 tri 88 gidi han trong khodng 220 € dén 470€.
Do dién trd R ¢hi ¢ tri 58 nhd nén mach khdng thich hup & tin s8
thap.

2) Mach da hai phi 6n d8i xdng

Sd db hinh 9.8 12 mach da hii phi én d8i xitng ding hai ¢dng
NAND, ndi hai ngé vao nhu hai cong NOT.

Hai ty C 12 mach hdi tiép duong d€ tao dao ddng.

Hinh 9.8: Pa hii phi 6n ddi xing

Cic dién trd R, - R; - Ry duge chon d€ duy tri dién ip & ngd
vio clia hai ¢Ong gdn mie dién dp ngudng. Khi tu dién nap x4, dién
dp ngd vao dao ddng trén dudi mic di€n dp ngudng lam dién dp
ngo ra dao ddng gitra hai nute 1 va 0.
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Chuong 9 Mach tao xung diung cong logic

Gia sif ngd ra Q= 0, ngd ra Q= 1. Lic d6, tu C, nap tao
dong qua Ry lam dién 4p ngd vao ¢dng 1 & cao v mach tam &n
dinh & trang thdi nay. Khi tu C, nap diy thi mit dong qua R, nén
ngd vio ¢cdng 1 & miyc 0 1Am ngd ra Q= 1. Lidc d6, tu C; nap dién
qua Ry, tao dong lam dién dp ngd vao cdng 2 & cao va ngd ra Q=10.,
Khi Q=0 thi tu C, s& x4 dién qua R, theo chiéu ngudge lai, 1am ngd
vao cdng 1 gilt & nutc thap va mach tam n dinh & trang thdi nmay.

Nhu viy, khi tu C; nap qua R, am Q=0 thi tu C x& qua R, lam

Q = 1. Khi tu Cy nap ddy vd w C, xd xong thi mach lai déj trang
thdi nhu ¢@i d€ C) nap va C; x4.

Pién trd R thudng chon chng tri s6 R,. Tan s dao dong

dudce tinh theo cOng thitc:

: 1

[ =
2(R, + R)C
Mach chi thich hgp cho dao dong tin s cao.
3) Mach da hai phi n cé diéu khién

Trong hinh 9.9, mach phi &n diing hai ¢cdng NAND vdi ¢dng

(2) 12 ¢dng NOT vi cdng (1) ¢6 chin A 13 chin nhin tin hiéu diéu
khién,

Y

Crr—a——

I
L
Hinh 9.9: Mach phi dn ¢6 diéu khicn
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Né&u ngd A= 1 thi mach dao ddng cho ra xung vudng, n€u ngd
A= 0 thi mach ngung dao ddng.

Gid s& ¢cdng NAND (1) c6 A =1, ngd ra Vo= 0 va cong (2)
¢6 Vo = Q = 1. Liic d6, tu C nap dién qua R. Khi tu C nap day thi
ngd B & mitc thap, nén c¢dng NAND (1) ¢6 Vo; = | va cdng NAND
(2) ¢6 Vo= Q=0. Biay gid tu C xa dién qua R.

Khi tu x4 xong tu s& nap dién theo chiéu ngudc lai (nhu hinh
vé) Iam cho ngd B lai 1én cao nén c¢dng NAND (1) ¢6 A = 1. Khi B=
thi V1= 0, Vo2 = Q = 1. Mach di ud lai trang thdi ban ddu. Tu sé
nap va x4 dién lién tuc cho ra dang séng vudng ¢4 tan so:

R
" L4RC

s

Khi ¢hin A = 0 s& lam cho cong NAND ¢6 ngd ra gift
nguyén d mdc cao, Vg = 1 vi mach ngung dao dong. Nhuy viy,
chin A 13 chin nhin tin hiéu diéu khién mach dao dong.



CHUONG 10

MACH SCHMITT TRIGGER

§10.1. PA1 CUGONG

Trong ty nhi€n, cdc dai lugng vat ly nhu cdce tin hiéu dién
(dién 4p, dong dién...) hay cdc tin hiéu khéng dién (nhiét d6, 4m
do, dp sudt ...) thudng 12 loai tin hiéu lién tuc (cOn goi 1A tin hiéu
tuyén tinh hay tusng ).

Trong linh vuc diéu khién, dic biét 1a diéu khién tr dong
trong cdng nghiép, cdc thiét bi dién chi lam viéc 3 mdt trong hai
trang thii, ¢é dién hay khong co dién, tugng trung bdi hai mde “17
va “0” nht trong ky thuit so.

P& cdc dai lugng vit ly (bao gdm ca tin hiéu dién va khong
dién) ¢6 thé diéu khién duge nhitng thiét bj dién cong suit 1dn,
ngudi ta ding mach Schmitt Trigger d€ ddi tif tin hiéu lién tuc ra tin
hiéu vudng vdi khd ning chong nhiéu cao.

vV, Schmitt Vo

—— .

Trigger

AV Il

Hinh 10-1: Mach Schmitt Trigger

Hinh 10.1 vid 10.2 md (d nguyén ly cia mach Schmitt
Trigger, troag d6 dién dp ngd vao V| 1a dang dién 4p bién thién
lién tuc theo thai gian, trong khi dién dp ngd ra 1a dang xung vudng
¢6 hat muc 1ad Voy (dién dp ra mide cao) vi Voo (dién dp ra mic

~

thap).
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Ky thuit xung can ban va nang cao Nguyén Tin Phudc

Vi

Vo,
Vo

A

Voo

t

Hinh [0.2: Dang dién dp vao va dién dp ra

Khi dién dp vio V| nhd hdn mte dién dp ngudng thip Vo
thi ngd ra ¢6 muc thip Vo, khi ngd viao ¢6 Vi 16n hon Vyy® thi
ngd ra ting [én mic cao Voyu. Dién dp ngd ra chi gidm trd lai mdc
thip Voo khi ngd vio ¢6 V; gidm nhé hon mite dién dp ngudng thip
Ia Voo va chi ting lén lai midc cao Vou khi ngd vao V) tang hon
mue dién dip ngudng cao Vru© .

§10.2. MACH SCHMITH TRIGGER CAN BAN
1) Sodé

Trong s¢ ¢d mach dién hinh 10.3, hai transistor Ty va T,
duge ghép trie ti€p va ¢ chung Re. Cuc By duye phian cue nhd
dién dp Ve qua dién trd Ry,

Dé c¢é dién dp ra 1a xung vudng thi hai transistor phdi chay &
ch& do bio hoa - ngumg din. Khi T ngung din s& di¢u khién T,

chay bio hoa va nguye lai khi T bio hoa s& diéu khién T, ngung
din. :
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Chuang 10 Mach Schmiu Triggcer

Hinh 10-3: Mach Schmitt Trigger ¢d bin

2) Nguyén ly
a) Xét trang thdi T) ngung ddn - T> bdo hoa

Khi dién dp ngd vao V,; & mic thip (V) < V) thi T, ngung
din. Ldc d6 I¢) = 0 nén T coi nha hd mach. Transistor T, ¢d dong
Iy2 qua Rey va Ry dudce tinh sao cho ¢6 tri s§ di d€ T; chay bio hoa.
Dong dién bio hoa Ic; sat dude tinh theo cong thac:

V vV

- ¢ T Vi :[
=1

I =
C2wn -2
R,+R,

Dong Ig qua Rg tao ra dién dp chung cho hat cyc E:

V.. -V..
Vei=Vea= Ipp Re = u)”mR,.-
R(z +R/',
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K9 thuat xung can ban va ning cao Nguy&n Tan Phudc

Hinh 10-4 : Trang thai T, ngung T3 bdo hoa

Trong do, Veea 12 dién dp bao hda gira hai chian C va E (Vg
=0,2V).

biéu kién dé T, bio hoa 1a dong dién Iy, phii ¢6 gid tri dd

13n sao cho:

|
132=k.% (k=2+5)

( k12 hé s& bio hda sau cia transistor)

Trong mach dién hinh 10.4, dong dién Ig> dudge tinh theo

V.. —
cong thite:  Igp = Vee=Vaz
R, +R,
V=V,
Véi: Vi = Vea + Vsg =0 Cha R,, +0,8V
R, + R, -

Pé hai transistor c6 thé ddi trang thdi thi dién ap V| phii
ting dén muic ngudng cao la Vo' @
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Chudng 10 Mach Schmitt Trigger

V..<V.
Vi 2Vry' = Vg + Vpga = — 2R, +0,8V
R(2+RI',' ‘

b) Xét trang thdi T, bdo hoa, T ngung din:

Khi dién 4p ngd vio V| 8 mic cao (Vi > Vyy') thi T| bio
hoa. Luc d6, dong Ig, tdng cao va I¢ bdo hoa 1am sut dp trén Rey
nén mat phin cuc cho B, va T, ngung din.

+Vee
Reg'  ZRa
¢ Ry
MWW

Vo
VoVa ™ e
Re

Hinh 10-5 : Trang thdi T; bdo hoa, T, ngung din

Dong dién bao hda Icrar duge tinh theo cong thife:

Vee Ve
1('!\'0! = ﬁ = ]l:'l
Cl I

Lic d6, dong Ig( qua Rg tao ra dién dp chung cho hai cyc E:

Ve Vo
Ve =Vg =Ig.Rg. —4 R,
R('l + RI;'
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K¢ thuat xung ciin ban va nang cao Nguyén Tan Phude

P& hai transistor ¢6 thé d8i trd lai trang thdi cd (T, ngung
din, T, bao hda), dién dp V| phdi giam dén dudi mic ngudng thip
td VTH_ :

- 1/('( - l4'('1-\411

Vi<Viy = Vg + Vipaw = ——= R, +0,6V

+R,

Al
¢) Xdc dinh nguing cao va ngudng thip:

Khi khdo sit mdt mach Schmitt Trigger, cin xdc dinh muc
dién dp ngudng cao va ngudng thip d ngd vao va ngd ra.

Qua phin tich trén, di¢n 4p vao ngudng cao Vry'

V., -V..
e - {{( 'l R,_ + 0.81”
R('l + Rl:

Dién 4p vao ngudng thip:

V.-V
Vl” - (1 () vt RI. +0.6V
R('I + RI’.‘ I

Trang thdi Ty ngung din, T, bio hda, dién dp ngd ra c6 mic
thip:

VoL = Vee - Ie2wRez

V.=V
VUI =V - (R‘ +(RM” R
(2 3

2

H'dy? VOL= VEZ + VCc\ul

V., =V..
—- & (@AY R,_ +0,2V
R.,+R,

V

12

Trang thdi T, bdo hoa, T; ngung din, dién dp ra ¢é mdc cao:
Vou =~ Vee (khi kh(‘mg t:ll)

Né&» 1di Ry ndi tir cue C; xudng mass thi dién 4p ra muc cao:
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Chuong 10 Mach Schmitt Trigger

R,

V V(___.___
R(Z +R/,

on =V

(khi ¢6 tai Ry)

d) Tom tdt:

- Khi dién d4p vio mic thap, Ty ngung, T; bio hda vi dién
dp ra & mitc thip Vo

- Khi dién dp vao ting 1én trén ngudng cao Viy', Ty bdo
hoa, Ty ngung va dién dp ra ¢ miic cao Vop.

- Khi dién dp vio gidm xudng dudi ngudng thip Vyu', T lai
ngung, T2 bio hda va dién dp ra lai xudéng mitc thip Vo.

Muc sai biét gita ngudng cao Vi’ va ngudng thip Vi
dude goi 1a dd wé (hysteresis: hién tuong tré) chia mach Schmitt
Trigger. Tri s6 dién trd Rey cang 18n so vdi Rez thi do tré cang 1dn,
Pé wé ting lam ting khd ning chéng nhi€u cia mach Schmitt
Trigger.

§10.3. BAI TOAN PHAN TiCH MACH

Cho mach Schmith Trigger ¢6 sd dé nhu hinh 10.6, tinh cédc
thong 88 cda mach. Cho bi€t ngudn + Vee = 12V,

+V e

Vi
l 300Q

Hinh 10-6: Mach Schmitt Trigger tiéu bi€u
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Kv thuit xung cin ban va ning cao Nguy&n Tin Phudc

Trudce hét tinh dién 4p ngd vao:
Ngudng cao Vo'
V. =-V..
= LMRIL +0,8V
R, +R,

= 12202 450408v=275V
15107 + 300

- NguBng thip Vry:

V.. =-V.
= (( ) vat Rl. +O,6V
11 R(-l +Rlﬂ -
12-0,2

4,7.10" +300

Xdc dinh mdc dién dp ngd ra:

- Mt thap khi T| ngung, T, bao hoa:

Ve =V,
V,, =L g 1020 =215V
- R('2+RI' ’

- Muc cao khi T bio hda, Ty ngung:

R, _y, 1010
“ R, +R, 1,5.10" +10.10°

Vo =V, =104V

(

§10.4. BAI TOAN THIET KE MACH

Thiét k& mach Schmitt Trigger theo cdc thong s6 ky thuit
sau:

- Nguon +Vee = 15V, tdi Re; chinh 13 cudn day cda rda-le
12VDC ¢6 dién trd mdt chiéu 1a 600 Q.

- Chon transistor ¢ dd khuéch dai f = 100
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Chuong {0 “Mach Schmiu Trigger

- Hay tinh dién 4p vdo ngudng cao Vg~ va ngudng thip
Vi d€ mach diéu khién dudgc ra-le.

+Vee

Vi
Hinh 10-7: S¢ dd mach Schmitt Trigger ¢6 tai ro-le

Trong mach di¢n hinh 10.7, dién trd Rez dugce thay bing ro-
le 12VDC, dién trd mdt chiéu 13 Ry = 600Q. Tinh dong dién mot
chiéu qua role:

12
L =l = —=20mA
2 =l 600

Khi T, din, ro-le ¢6 dién va dong Ic; = 20mA s€ qua Re.
bién trd Re dudc chon theo cong thuc:
Ve = Ig2.Re ~ Ic2.RE
Hay: Vg =Vee- Vi - Veea
=15-12-0,2= 2,8V

V 8
Suyra: R, =—%-= 2

- = 1400
I, 20.107

Khi ¢6 tri s§ dién rd Rg ta ¢6 thé tinh dién dp ngd vio
ngudng cao theo cOng thie:
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K¢ thuit xung can ban va nang cao Nguyén Tan Phudc

Ve =V,
Vv, =———<CR, +08V
R, +R,

(

a

L —(EMOH).S = 3.6}
600 + 140

Bién trd Rey thuding dude chon ¢d tri §8 khodng 2 dén 3 lin
tri 6 cha dién trdd Rea .

Chon: Rei= 3Rex= 3 x 6000 =1,8kQ

Dién dp ngd vao ngudng thip dusc tinh theo cong thite:
b

—~1°
LR+ 0.61

4I+I

I

14

- 02
= % 140+ 0.6 = 1.66}
1.8.107 + 140

D¢ T, didu khién duge rdle thi To phdi dAn bio hoa, dong
dién 1> phai du 16n va dudge tinh theo ¢ong thie:

Iyo =k 7}- (chonk = 3)
S N
=3 20.10 = 0,6mA
100

Dién 11 Ry d¢ phin cye cho Ts dude tinh theo cong thite:

Vo, -1 =

R ) _ (¢ ! B ot > R{ i
' 1y
c nq_
= 1328708 o0 =720
0.6.10 "
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Chudnyg L0 Mach Schmitt Trigger

§10.S. MACH SCHMITT TRIGGER DUNG OP-AMP
1) Mach Schmitt Trigger ddao

+Vce LA
Vi*—-— b
VO vOH
Vo' [ V'
Vi
R;
VoL
Hinh 10-8a: Mach Schmatt Trigger Hinh 10-8¢ : Dic tinh truyén

dung OP-AMP dio

\f

VTI\* 1 ' o l '
t
A% : D N

VoL

Hinh 10-8b: Quan hé gita ngd ra theo ngd vao
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K¢ thult xung can ban va ning cao Nguyén Tin Phudc

Mach héi ti€p R-R; tao dién 4p ngudng dat vio ngd (+).
Khi OP-AMP bio hoa dudng, Vo ~ +Vee ngd (+) ¢6 dién dp
ngudng cao:

Vg ' ~+V '
™ = CC Rl+R2

NE&u dién 4p ngd vao Vi < Vry' thi OP-AMP vin & trang thdi
bao hoa duong va ngd ra § muc cao Vo= Vou ~+ Vee.

Khi V; ting vd V; > V' thi OP-AMP d8i trang thdi thanh
bao hoa 4m. Liic d6, ngd ra cd miic thap 12 Vo= VoL ~~Vee.
Mach hdi ti€p biy gidd dem dién 4p am vé ngd (+) 1a dién
ap ngudng thip Vr,~ theo cong thic .
Rl
R, +R,

Vi ~-Vee.

Khi V; gidm trd lai xudng dudi midc ngudng thip Vi (Vi <
V") thi OP-AMP lai d3i trang thdi thanh bio hda duong, ngé ra lai
¢6 dién ap cao

Vo~ Vou=~+Vee
Tom lai :
-Khi Vi< V" = V,=Vou =+ Ve
~KhiV;>Vty" = V, =VoL =- Vce
-KhiVi<Vyy = V, =Vou =+ V¢

Nhu vay: khi ngd viio ¢6 dién 4p mic thap thi ngd ra c6 dién
ap muc cao, khi ngd vao dién dp mitc cao thi ngod ra c6 di€n 4p mifc
thap do tic dung ciia mach dao.

Mach hdi ti€p Ry - R, vé ngd (+) 1a mach hdi ti€p duong dé
tao ddp ¢ng nhanh 1am mach d8i trang thdj tdc thdi, gidm nho thoi
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Chuong 10 Mach Schmitt Trigger

gian ré€ khi chuyén mach dé€ cé canh xung vudng ra dugc thing
ding.

2) Mach Schmitt Trigger khéng ddo

Mach héi ti€p dem dién 4p ngd ra vé ngd vao (+) qua R,.
Khi dién 4p ngd vao dl cao hon ngudng cao Viu' thi ngd ra ¢6 mifc
ca0 V, = +Ve, OP-AMP 3 trang thdi bao hoa dudng.

R,
—W_
R, +VYee
Vi—WW- v
——V)

= -Vee
Hinh 10-9a: Mach Schmitt Trigger
dung OP-AMP khong ddo

t
Vo 1 _
Vou I
t
vOL »

Hinh 10-9b: Quan hé gilta ngd ra theo ngd vao
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KV thuit xung cin ban va ning cao Nguyén TAn Phude

V()
v()H

X

Vo Vo *

v()L

Hinh 10-9¢: Dic tinh truyén

Khi dién 4p ngd vio gidm xudng dudi mic ngudng thip thi
OP-AMP d8i trang thii thanh bio hoa am.

Dién dp ngudng mic thdp dude tinh theo cong thife:

R' = -Vcc.&

Viu =VoL. —
TH oL R, R,

OP-AMP sé duy tri trang thdi bdo hda 4m cho d€n khi dién
dp ngudng vio ting cao hdn muc ngudng cao Vry* thi OP-AMP lai
ddi trang thdi thanh bio hoa dudng.

bPién dp ngudng mitc cao dugc tinh theo cong thitc:

R
vTH+=v0H-_L E+ch.—|—
RZ 2

Tom lai.

-Khi Vi < V" = Vo =VoL ~-Vee
-KhiV; >Vrg" = Vo =Vou ~+ Vee
-Khi V; < V4 = Vo =VoL =- Ve

Nhu vay:
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Chuong 10

Khi ngd vao ¢é dién dp muc thap thi ngd ra ¢é dién dp mue
thap, khi ngd vao ¢6 dién dp mic cao thi ngd ra ¢6 dién dp mitc cao

do tac dung ctdia mach khong dio.

§11.6- MACH SCHMITT TRIGGER DUNG CONG LOGIC

Mach Schmitt Trigger ¢6 thé thue hién bing hai transistor
hay mot OP-AMP, ngoii ra ¢dn ¢6 thé thye hién bing hai ¢dng

logic NAND nhu mach dié€n hinh 10.10a.

Hinh [0-10a: Mach Schmitt Trigger dung cdng NAND

Vi

Va

>

i

Vo

Hinh 10-10b: Ky hiéu mach
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Kv thuat xung ciin ban va ning cao Nguyé&n Tan Phudc

\4

Hinh 10-10c: Quan hé gilia ngd ra theo ngd vao

Khi dién dp vao V; & mitc thap thi hai ngd vao cia cdng (2)
& mtc thap, nén c8ng (2) ¢6 ngd ra cao = Q=1 vi qua cdng (1),
¢6 chic nang ctia cdng NOT, nén céng (1) c6 ngdrathip=>Q=0.
Khi dién 4p ngd vao V; ting 1&n rén mitc cao Vru® (V' ~
1,6V) thi diod D din va c8ng 2 ddi trang thii ngd ra xudng mifc
thip = 6 =0, va qua cdng (1) ddo lai Q = 1. Pién dp mifc cao dua
vé 1am diod D bj phan cyc ngudc nén c8ng (2) duge duy tri trang
thdi nay, mic diu ngd vao V; c6 thé gidm hon V.

Khi dién 4p ngd vao gidm xudng dudi mic ngudng thip
Vy thi cdng (2) lai di trang thdi va Q =1 va qua cdng ddo (1) thi
Q =0, mach tr8 lai trang thdi ban diu.

bién 4p ngd vio mic thip V4 = 0,8V, mic cao Viy' ~
1,6V. Diod chon loai Germanium.

Dién trd R c6 tri sd khodng 3 kQ d€n 5k, dién trd R, ¢6 tni
s& khodng 1kQ.
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Chudng 10 Mach Schmitt Trigger

Mach ¢6 vu di€m 1a thai gian tré rit nhd, nén d6 d&c ngo ra
thing ditng duge dung 1am cidc bd chuyén mach chinh xdc.

§11.7- MACH SCHMITT - TRIGGER CHINH XAC

Hinh 10-11: Mach Schmiut Trigger chinh xdc

Pé c6 a6 chuyén mach chinh xdc cao, ngudi ta ghép OP-AMP
va cdng NAND nhu mach dién hinh 10.11,

Trong 53 d6 mach hinh 10.11, hai OP-AMP 1 va 2 Ia hai mach
khuéch dai so sinh d€ so dién 4p ngd vao V; véi hai dién dp
ngudng muc cao Vry* vd mifc thap Vry .

Khi V; ¢6 tri s6 nhd hon ngudng thip (V; < Vi) thi OP-
AMP 1 c6 ngdraR =1va OP-AMP 2 c6 ngd ra S =0. Céng NAND
3 va 4 1a mach RS Flip-Flop, nénkhic6 R=1,S =0 thi ngd ra c6 Q
=0va Q = L.

Khi V; ting cao hon V', nhung van con nhd hon Vg™ (Vin'< V;

< V") thi ngd R vin & mifc cao R = 1, nén tuy ngd S ting lén |,
mach F/F vin khong ddi trang th4i.
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K¢ thuat xung can ban va nang cao Npuyén Tan Phudce

Khi V, ting cao hun Vo', ngd R = 0. Lic d6, mic cao cia
ngd S (S= 1) mdi ¢6 tac dung kich ddi trang thdi cha F/F va ngd ra ¢6

Q=1,Q=0(Vy=Q=1).

Khi dién dp vao V, gidm nhé hon V' nhung vin 1dn hon
V1 thi ngd R =1, nhung ngd S vin cdn & mic cao nén F/F van gill
nguyén trang thdith: Q=1, Q =0.

Khi di¢én dp vao V; gidm nhd hdn mitc ngudng thip, ngd S =
0 v ngd R = | nén ¢6 tic dung ddi trang thii clia F/F va ngdra co Q =
0,0 =1(Vo=Q=0).

Hinh 10.12 cho thdy dién 4p 3 cdc ngd R - S - V; - Vy dé mod
td nguyén ly hoat ddng cia mach Schmitt Trigger.

Pi¢n dp ngudng Vrn© vd Vg c6 thé 13y tir cdc ngudn dién
dp chuan va ¢6 thé diéu chinh thay ddi mic dién dp ngudng theo
yé&u ciu cia mach dién.

S
A
1
0
Vo, Voy? Vi
R,
1
0
N
Vo
Vo~ V' v,

Hinh 10-12: Quan hé giita di€én 4p vio va ra



CHUONG 11

MACH DAO PONG VCO VA CCO

§11.1. PA1 CUONG

Hién nay, ngudi ta di c¢hé tao dude nhiéu vi mach thuce hién
duge chite nang dao ddng tao tin hiéu xung vudng hay xung tam
gidc. Biing cdch lip thém cdc linh kién rdfi bén ngoai va chon lua
tri 6 thich hgp, mach dao dang ¢6 thé cho ra tin hiéu ¢ tin 0 thay
ddi theo §y mudn.

Hai loai vi mach dao ddng dude sir dung rdng rdi trong k¥
thudt tao xung 1 IC 566 va IC 567. Ung dung phd bién nhit 1a cdc
mach md hod vd gidi md tia hong ngoai trong cdc bd thu phit
quang dién.

§11.2. MA HOA TIA HéNG NGOAI BXNG MACH VCO
1- Mach dao dong VCO dung IC 566

Mach VCO do viét tit bdi Voltage Control Oscilator (mach
dao dong did¢u khién bing dién dp). 1C 566 duge xem 1a IC tiéu
biéu cho ho VCO ¢ hinh ddng va cdu triic bén ngodi nhu hinh 11.1.

Cdc chan ra:

(1) GND (ground): ndi dat

{2) NC (No-Connect): chin du

(3) $quare Wave OQutput: ngd ra cla $éng vudng

(4) Triangular Wave Output: ngd ra ctta séng tam gidc

(5) Modulation Input: ngd vao bi¢n diéu
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K§ thuit xung cin ban va nang cao Nguyén Tan Phudc

(6) Current Sources: ngudn dong dién
(7) Current Sources: ngudn dong dién

(8) +Vce: ngudn nudi mdt chiéu duong

+v(‘(‘

v

* Buffer

- LM 566

\ 4

I
Current || Schmitt
G Sources | | | Trigger >® ﬁ lzl ‘_6| ﬁ
N
(D

C T

T < U UUU
12 3 4

Hinh 11.1: Cau tric va hinh dang IC 566

Mach ngudn dong dién ¢6 tic dung giit cho dong dién nap
vao tu C gua dién trd R ¢6 tri s6 6n dinh. Tri s0 cda dong dién nap
¢6 thé thay doi biing cdch diéu chinh mic dién dp dat vao chidn 5.

Dién dp nap duge trén tu ting theo ham bic nhat (cha
khong theo him s3 mil nhu mach nap RC thong thudng).

Mach Schmitt Trigger nhd ¢é hai mic dién dp ngudng cao
V' va ngudng thip Vo, nén ¢é nhiém vy gidi han mite dién dp
trén tu khi nap vd mitc dién dp trén tu khi xa, d€ tao ra dang dién
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Chudng 11 Mach dao d6ng VCO va CCO

ap hinh rang cua & chin 7, qua mach Schmitt Trigger s€ cho ra
dang dién dp hinh vudng.

Mach Buffer trong IC 13 hai mach khu€ch dai dém dé
khuéch dai dong dién cho hai dang séng vudng va tam gidc, ddng
thdi con 6 tdc dung ddi tSng trd ¥ 3ng trd cao xudng thip dé
dung hdp véi tdi § ngd ra.

Viéc thay ddi dién 4p dat vao chian 5 s& lam thay ddi dong
nap, dua dén thay ddi tdc dd nap cia tu nén s& lam thay ddi tin so
cla xung vudng va tam gidc ra. Khi thay ddi tri s6 R va C bén
ngoai cling s& lam thay ddi tan s& xung ra.

Cac chi tiéu k¥ thuit cia IC 566:
- dién 4p ngudn nudi: Vee = 10V = 24V
- tin s0 dao dOng t8i da fomex = 1MHZ tinh theo cOng thife:

“RCL Y

2 (Ve =V, . e
fo {¥] (Ve : dién dp didu ché)
e

- dién dp diu ch€ 3 chin 5 cho phép:

%Vu <V, <V,

- T«

- gidi han tri $0 cha dién trd: 2kQ < R <20kQ
2- Hai mach sp dung tiéu bi€u

Trong sd d6 hinh 11.2a, bién tr§ 5kQ dung d€ diéu chinh
mic dién dp Ve di¢u ché dit vao chéin S,

CAu phan dp cho ra dién dp & hai diém A vi B:
VAzll,L)V, VB 9V

Khodng tin s& xung vudng va tam gidc cd thé thay ddi duge
khi diév chinh bién td 5kQ:



K% thuat xung cin ban va nang cao Nguyén Tian Phudc

. 2 12-119
- diem A co: f,,,., = — |=17Hz
Som 10.10-‘.0‘1.10"’[ 12 ]

. 2 12-9
- diem B co: S, = 010010\ 13 = 500Hz

» +V(-(-:l 2V
IORQ%

6 8

10002

A

5kQ §<__ 5 566

L B i

15k §
0.01uF

||l——“— -

- =

Hinh 1].2a: Piéu ché bing dién ap | chiéu

TVM
>
S t
AYoa 1
t

Hinh 11.2b: Dang séng & hai ngd ra ¢6 tin s& khong doi
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Chuong 11 Mach dao ddng VCO vi CCO

Né&u chon tu C ¢6 tri sd 0,01pF thi khodng tin s8 ¢6 thé thay
At duge 12 fomin = 170 Hz, fymax = 5000 Hz.

Trong sd dd hinh 11.3a, diém M ¢6 dién 4p Vy = 10,5V nhd
hai dién rd cda cau phin 4p. Tin hi€u xoay chiéu diéu ché ¢6 dién
4p dinh-dinh 13 2Vp.

Nhu viy, dién dp Vv s€ dao ddng trong khoang dién dp:
Vy =10,5V21V=95V=:115V

> +V =12V

Hinh 11.3a: Diéu ché bing dién 4p xoay chiéu

Khi dién d4p Vu thay d8i trong khodng dién 4p trén thi tin s6
clia xung vuong va xung tam gidc cling sé& thay ddi lién tuc theo
thdi gian (nhi nguyén 1y diéu ch€ tan s8 FM).
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K¢ thuat xung cin ban va ning cao Nguyé&n Tan Phudc

Vos

Hinh 11.3b: Xung ra c6 tin s8 thay ddi
theo tin hiéu xoay chiéu

Hinh 11.3b cho thdy dang xung ra cé tin s§ thay déi theo
thdi gian theo dién 4p cla tin hi€u xoay chiéu diéu ch€& dit vao
chan 5.

Xung vudng hay xung tam gidc ra sé qua transistor cong suit
dé diéu khién cic led hdng ngoai sing theo tan s§ xung di dugc
diéu ché,

§11.3. MACH DAO PONG CCO
1) Dai cuong

Mach dao d6ng CCO (Current Control Oscilator) 12 loai mach
dao d6ng tao xung dudc diéu khién biing dong dién. Trong IC 567
12 loai IC vong khod pha ¢6 khdi dao déng CCO.

IC 567 c6 cdch ra chin va sd do khoi ndi bd nhu hinh 11.4.
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Chuong 11 Mach dao déng VCO va CCO

4

PHASE
8 7 6 5 DETECTOR

N0 ~

LM567 5 CURRENT
) ICONTROLLE AM

DSCILATOR
3
N2 z

UADRATURH

Ri
R2
L} PHASE _% 8
DETECTOR | Vre

Hinh 11.4: Hinh d4ng va ciu triic cda IC 567

LS
w [
.

2) Cacchinra

a. Output Filter (chan 1): ¢6 tu loc C, xuéng mass dé loc tin
hiéu ngd ra cda mach so d4p vudng pha.

b. Low Rass Filter (chin 2): mic tu loc C; xudng mass dé loc
tin hiéu tin s6 thap & ngd ra ciia mach so pha.

c. Input (chidn 3): nhdn tin hiéu & ngd vao.
d. +Vcc(chan 4): ndi ngudn nudi Vee, dién 4p t3i da 10V.

e. Timing R (chédn 5): ndi dién 1t R gifta hai chan 5 va 6 aé xic
dinh hiing s6 thdi gian va tin s6 cho mach dao ddng CCO.

f. Timing C-R (chin 6): c6 t1 loc C tir chdn 6 xuéng mass, nhy
mdt mach loc d€ chay 8n dinh tin s8 do mach CCO tao ra. Tin

s6 dao dong c6 tri thay d8i nhu sau: fo = % Hz

g. Ground (chan 7): Chan n&i mass d€ 14y ngudn nudi cho IC
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KV thuat xung cin ban va nang cao Nguyén Tan Phudc

h. Output (chian 8): ngd ra. Binh thudng chin 8 hd mach Vg =
Ve, khi tin hiéu ngd vao c6 tan s& bing vdi tan s6 dao dong
fo do mach CCO tao ra thi transistor bén trong din bio hoa,
Vo = 0V.

3-Nguyén Iy

DE& gidi thich nguyén 1y van chuyén trong IC 567, ta xét mach
ing dung co ban nhu trong hinh 11.5,

+Vee
A
4
R,
‘V""‘IA
3 PHASE 2
DETECTOR J_C
2
- ™
R 3 =
—AWA CURRENT
10k ¢ CONTROLLERHe MP
L OSCILATOR 1
CJImnp 2R, jl_:zchFw(;L.
L
= L_.QUADRATURE \ = Ry
PHASE 8
DETECTOR m?_ly

L?

Hinh 11.5: Ung dung cd ban ca IC 567

Dién trd R1 & chan S va tu C, § chan 6 dé x4c dinh tin so dao
ddng chia IC 567. Tan s dudc xac dinh theo conlg thifc:

1,1 1,1
fo = H:

- 7= = 11KHz
RC 10.10°.0,01.10

Tin hiéu fo ddng thdi dude dua vao hai khéi so pha va so 4p
vudng pha cling nhin tin hidu & ngd vao chan 3 d& so véi tin hiu fo do
mach dao dong trong IC tao ra.
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Chuang (1 Mach dao dong VCO va CCO

Hai tu dién C) va C, & chdn 1 va chin 2 ¢6 tdc dung loc xoay
chiéu tan s6 thap & ngd ra cha mach so pha va mach so 4p vudng pha.
bién trd R| R, trong IC dudc xem 1a hai dién trd tai cho hai mach nay.

Khi tin s& ngd vao f; va tan s8 dao dong f, khic nhau thi khong
- ¢6 dong qua dién trd R; trong IC. Lic d6, khong ¢6 dong qua R; trong
IC, dién 4p ngd In* clia OP-AMP so sidnh s& cao hon dién 4p chuin
Vier 6 ngd In". Mach so sdnh s& cho ra dién dp cao 3 chin 8 va khong
¢6 dong gua dién trd tdi R, bén ngoai IC.

Khi tin s6 ngd vao f; va tan s8 f, biing nhau thi ¢6 dong dién
qua dién trd R, tao sut dp. Liic d6, dién dp ngd In” cia OP-AMP so
sanh s& thip hon dién 4p chuin Vref & ngo In". Mach so sdnh s& cho ra
dién dp thap & chan 8. Bay gid, ¢4 dong dién qua dién trd tai vdo IC &
chan 8.

Dbé rong bang thdng cua mach duge tinh theo cdng thifce:

Vin " LA
B =1070 % (Cy: tu loc § chian 2)

JO2

4- Dang song trén cac chan

Mauch dao dong CCO c6 dang xung vudng ra § chin 5 va xung
tam gidc ra & chan 6. Khi chan S ¢6 dién 4p mic cao thi tu C nap, chin
6 ¢6 dién dp tang. Khi chin 5 ¢6 dién 4p mic thapthi tu C x4, chan 6
¢ dién dp gidm (nhu hinh 11.6).

V5
AN
| .
1 —> t
ve 11 L 1 1t
T S S S R S B
| | i/\l
| ! | | | N

Hinh 11.6: Dang séng & cdc chén
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K¢ thuat xung cin ban va ning cao Nguyén Tan Phude

4- Ung dung cta IC 567
a) Mach dao déng tao xung vubng déi ximg

Trong sd dd hinh 11.7, chian | la ngd vao In+ cda mach
khué&ch dai so sanh dudc néi vdi chan S.

Do chin 5 ¢6 tin hiéu xung vudng (nhu hinh 11.5) nén tin hiéu
nay dudc dua vao chin 1 va mach khuéch dai so sanh s& khuéch daira
3 chan 8. Tin hi€u ra d chin 8 ciing c6 dang xung vudng, nhung kha
nang cip dong cho tai ¢6 thé 1&n dé€n 100mA.

Tan s& xung vudng ra cling dugc tinh theo cdng thic:

1.1
0o =——Hz
J RC
+Vee
4
Vee iERNi
8
out > |“| |—|
Xx— i 567
m
Filter |1
LPF GND C

el |
I

Hinh 11.7: Mach tao xung vudng doi xing

Trudng hop nay chdn 3 3 ngd vao khong dung nén dé hd.

b) Mach dao dong cho ra hai xung vudng cé tan sé'f, va 2f,
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Chuong 11 Mach dao dong VCO vi CCO

+VC(-

4
Vee

Tal

s et JULeee
1.

X —Filter 567 |3 Ngdra2 ‘—U—L =f,

ILPF GND C
f 7

G
I C|‘

Hinh 11.8: Mach tao ra 2 xung vudng ¢6 fo va 2fo

-~

ou

Trong sd dd hinh 11.8, tin hiéu xung vuéng 3 chin 5 dugc 13y
dua vdo chin 3 nén ngd vao cling ¢d tin hiéu cung tin s8 f, do
mach dao ddng tao ra.

Chan | ¢6 tu loc d€ loc bd xoay chiéu & ngd ra mach so ap
vudng pha, biy gid lai dé hd, khdng ¢6 tu loc Cy. Nhu vy, chin 1 s&
¢dn tin hiéu xoay chi€u ra va tin hi€u nay duge dua vao ngd In' cla
mach khuéch dai so sanh. o] ngod ra chan 8 cla IC & cd tin hiéu xung
vudng ra vdi tan so 2f;,.

Nhu vay, ngd ra chin 8 co tin hiéu xung vudng, tin s0
1

1 . n s X
2f, =2——: ngd ra chdn 3 ¢o tin hi¢u xung vudng, tan sd f; = —.
RC RC
¢) B{ thu phdt tia hong ngoai dupe md hod

Hién nay, cic mach ty dong diéu khién biing tia hdng ngoai
¢6 bo phdt thudng duge ma hod thanh tin hiéu xoay chiéu dang
xung vudng. D€ trinh bi tdc ddng sai bdi cdc tin hiéu nhiéu khong
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K¢ thudt xung cin ban vi nang cao Nguy&n Tan Phudc

phéi Ja tin hiéu tir b phdt, bd thu chi cho ra tin hiéu diéu khi€n nén
nhin ding tin hiéu dd duge ma hda do bd phdttao ra.

+V(-%—=12V
R,
R;g mm% EOVAN
1000
6 8 lRZ7kQ
1A ’
3
R, L
sxas+«— 5 566
8 4

7 1
R;s -J_
15kQ 0?3]__:[ l
Ap

Hinh 11.9a: B4 phat tia hdng ngoai dang mach VCO

+Vee
4
100k Vee
D
0"|“F 0.1uF i
A - —I—21 in 567 out 8
| 0 RY 12V,
" 1kQ Filter LPF R C GND
J_l YJ_Z s 6 7
- 1uk=— 22BEL gorn
]; I 10kQ —=0.1pF

Hinh 11.9b: B6 thu hdng ngoai diing quang transistor va IC 567
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Chuong 11 Mach dao d6ng VCO va CCO

Piéu nay dudc thue hién don gidn néu bd phét cho ra tia hdng
ngoat ma hod ¢d tin 58 bing tan sd dao ddng ca bd thu.

Mach thu phat diing tia hong ngoai trong hinh 11.9 ¢6 b phat
1a IC 566 cho ra xung vudng diéu khién Led hdng ngoai IR-Led, bod
thu 1 IC 567 nhan tin hiéu hdng ngoai déi ra tin hiéu dién dé so véi
tin s& do mach CCO tao ra.

Trong s¢ dd hinh 11.9a, IC 567 12 mach dao dong VCO dugc
diéu ch& biang dién 4p mot chiéu dé cho ra tin hiéu xung vudng 3 chan
3. Tin hiéu ra & chin 4 12 xung tam gidc nhung khong sit dung. Bi€n
try 5kQ ding @€ thay ddi mic dién 4p mét chiéu diéu ché cho mach
VCO., sé& lam cho tan s& xung ra thay A6i trong khoang fom, = 170 Hz
va fumax = SkHZ. '

Dong dién qua Led hdng ngoai IR Led la dong ngit khodng
theo tin hi€u xung vudng. Tia hdng ngoai do Led tao ra dude chiéu vio
bo thu ¢6 sd dd hinh 11.9b.

Trong sd dd hinh 11.9b, quang transistor la linh kién cdm bién
quang c6 tac dung ddi tia hdng ngoai do bd phét tao ra thanh tin hiéu
xoay chiéu. Tin hiéu xoay chiéu s& dugc OP-AMP khuéch dai 1én
khodng 50 lan trudc khi dugc vao IC 567 dé so pha véi tin hiéu do
mach CCO y tao ra.

Bién trd 50kQ dung d€ diéu chinh tin s& riéng cia mach CCO
sao cho biing vdi tan s do IC VCO tao ra. Lic d6, ngd ra chin 8 sé& ¢6
mifc thip (= 0V) nén sé& c6é dong qua ro-le d€ ddi trang thai clia tiép
diém. Tiép di€ém cia rd-le RY thudng dude dung d€ diéu khién cac
mach cOng suat khic.
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* GIAO TRINH PIEN TU KY THUAT

I- Linh kién dién t&f (khd 16x24)

2- Mach dién tit - Tap 1

3- Mach dién tif - Tap 2

4- Mach dién tf - Tap 3

5- Machso - tdp 1, 2

6- Mach tuong te (kho 16x24)

* GIAO TRINH PIEN TU CONG NGHIEP
I- Linh kién diéu khién

2- Ky thudt xung cin bdn va ning cao

3- Bién tf ing dung trong cdng nghiép- Tap 1
4- Pién tif ing dung trong cdng nghiép- Tap 2
5- Pién tif cdng suat

* GIAO TRINH PIEN CONG NGHIEP

1- Dién ky thuat

2- Po ludng dién va dién tr (khd 16x24)

3- Khi cu dién — Truyén dong dién

4-Trang bi dién

* GIAO TRINH PIEN TU TU PONG HOA
1- Lap trinh véi PLC Logo, Easy va S7-200

2- Lap trinh vG6i PLC Zen, CPM2A va Inverter Omron
3- Cam bién -Po ludng va diéu khién (khd 16x24)

TU SACH KY THUAT PIEN - PIEN TU
CUA TAC GIA NGUYEN TAN PHUGC

(tdi ban lan thi 12)
(tdi bdn lan thit 6)
(tdi ban 1an thit 5)

(sdp xudt bdn)
(dd xui't bin)
(tdi ban lan thit 3)

(t4i bdn 1an thit 6)
(tdi bdn lan thit 5)
(t4i ban 1an thit 4)

(sdp xud't bdn)
(tdi bdn lan thi 2)

(sdp xudt bdn)
(tdi ban lan thit 1)
(sdp xudt ban)
(sdp xudt bdn)

(tai ban lan thi 6)
(tdi ban 1an thir 4)
(tdi bdn lan tht 1)

4 -Trang bi dién khong ti€p di€ém-Thang mdy cong nghiép (sdp xuit bin)
* GIAO TRINH DAY NGHE - HUGNG NGHIEP (kh3 14x20)

1- Stta chita Thi€t bi Dién - Dién tf gia dung
2- Pién va Pién tf ¢idn ban

3- Pién tif cong nghiép va Cadm bi€n - Tép |
4- Pién tf cong nghiép va Cadm bién — Tap 2
5- Ampli — Ly thuy&t va Thyc hanh

(da xuit bdn)
(da xui't ban)
(da xuat ban)
(sdp xudt bdn)
(sdp xudt bdn)

Gid: 30.000 dong
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