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LOT NOI DAY

Gido trinh “K¥ thudt xung can bén va ndng cao™ 13 tip hai trong
bo gido trinh “Pién tif cong nghiép” gdm nam tap:

I) Linh kién di€u khién - Bién mot chidu cong nghiép -

2) K¢ thudt xung cin bin va ning cao

3} bié€n tlf wng dung trong ¢ong nghiép - tip 1

4) Bién tr @ng dung trong cong nghiép - tip 2

5) Bién tlf cong suil

Ky thudt xung 1a mdn hoc k§ thuit cd s@ cia nginh Dién 1y
va Dién tt cong nghiép trong cdc trudng Pai hoc, Cao ding va
Trung hoc chuyén nghiép, c6 vi tri khd quan trong trong toan bd
chudng trinh hoc ctia sinh vién, hoc sinh c4c nganh hoc néi trén.

Tuy ohién, nhiu nim qua gido winh K7 thuar xung” thi€u
ving trong cdc Thu vién, Thit qudn va thi trucing sdch K¢ thuit Pién -
Dién tif cda thanh phd. Piéu ndy gay khé khin 14t 16n cho sinh vién,
hoc sinh khi hoc tdp hay mudh nghién ciu tim hidy thém vé lnh
vUuc nay.

Buge sy dong vién ctia nhidu gido vién, sinh vién, hoc sinh
dang theo hoc nganh Pién - Dién ti - Dién tr cong nghiép, chiing
to1 soan gido trinh nay nhim muc dich hd trd cho viée day va hoc
mén Ky thult xung trong nha trudng, déng thai gitip cho cdc cdn
bo ky thuit, cng nhan k¢ thuit Bién - bién tf rong cée xi nghiép
cong nghi€p c6 di€u kién cling ¢5 va nang cao kién thifc nganh nghé.

Lan (i ban nay ¢6 nhidu stra déi nhitng sai s6t trong khau
ddnh mdy va vé mach ctia lin phat hanh trude, Rat mong duge sy
gop ¥ thém ciia ban doc d€ sdch ngay cang hoan thién hon.

Tp HCM, thdng 10 naim 2008

Tdc gid
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CHUGNG 1
KHAI NIEM CO BAN VE KY THUAT XUNG

§1.1. DA1 CUONG

Cdc tin hiéu dién c6 bién do thay déi theo thai gian dude
chia ra hai loai ¢df bin 12 tin hidu lién tuc va tin hi¢u gidn doan. Tin
hi€u hén tue con dude goi la tin hiéu tuyén tinh hay tudng v, tin
hi€u gidn doan con dudce goi 1 tin hidu xung hay s6.

Tin hi€u hinh sin duge xem nhy 1a mot tin hiéu tiéu biu cho
loal 1in hig¢u lién tyc. V6i tin hiéu hinh sin, duting biéu dién nhy
hinh I-1, ta ¢6 thé tinh duge bién d6 ctia n6 & g thesi diém.

Nguse lai, tin hiéu hinh vuong duve xem la mot tin hiéu tiéu
hiéu cho loat tin hiéu gidn doan.Vai tin hi€u vudng, dudng biduy
di€n nht hinh 1-2, bién d6 cta né chi ¢6 2 gid tri 1d mue cao va
mifc thip, thdi gian dé chuy€n tr mee bién dé thip 1&n cao hay
bién db cao xudng thap rit ngdn va duge xem nhut tite thisj,

Hinh i-1: Tin hiéu hinh sin



Ky thuit xung Nguyé&n Tan Phudc

Hinh.1-2 : Tin hiéu hinh vudng

Thit ra tin hiéu xung (tin hiéu gidn doan) khdng chi ¢o loai
tin hi€u hinh vudng, ma con ¢6 ciac dang khdc nhu xung tam gidc,
xung ring cua, xung nhon, xung nic thang ...

-
A /\ a) Xung tam gidc
a)
t
vt
b) k k b) Xung nhon
t
v L 3
C) A A - ¢) Xung ring cua
t
v
d) f'/-/_/\ N d) Xung ndc thang
1

Hinh.1-3 : Cdc¢ dang tin hi¢u xung



Chudng 1 Khii ni¢m cd bin v¢ ky thudt xung

Trong nhi€u trudng hgp, xung tam gidc ¢ thé g0i 12 xung
rang cua v ngugce fai.

Cic dang xung ¢ bin, nhu trong hinh 1.3, rat khac nhau vé
dang sdng, nhung ¢é di€m Lhun;, 12 thdi gian dn tai xung rat ngin
hay suf bi€n thién bién do ti [hdp l€n cao (nhu xung nhon) hay tir
cao xudng thap (nhu xung tam gide) xidy ra rdt nhanh.

Tin hi¢u xung duge dinh nghia: “Tin hi¢u xung dién dp hay
xung dong dién 1a nhitg tin hidu ¢ thoi gian tn tai ral ngin, ¢6
thé so sinh v qud trinh qud do trong mach dién ma ching tic
dung™.

§1.2. CAC THONG SO CUA TiN HIEU XUNG

Tin hi€u xung vudng trong hinh 1-2 13 mot tin hiéu vuong |y
twdng. Trong thye (€, khé ¢6 mot tin hidu vuidng ma duding bién 46
tang va dudng bién d6 gidm thing ding (mw vdi thdi gian ting hay
gidm la t = 0).

Khi phdn tich hay khdo sat cic tin hiéu xung ngusi ta x¢ét
cde thong s0 cd ban nhy sau:

1) Chu ky xung - Tan sé xung

PO rong cla xung [a thii gian ¥ng vdi mie dién ap cuao goj
L (hay 1). Thai gian khong ¢d xung tng vdi mite di¢n dp thip
go11d tr (hay thai gian nghi t,,).

v L

Lo Loe . t
P —
.

T
Hinh.{-4: Chu k¥ xung

9



Ky thuit xung Nguyén Tan Phudc

Chu k¥ xung: T =ton + Lowr

Tin s& xung I3 & lan xung xudt hién trong mdt don vi this
gian cling dude tinh theo ¢ong thuc:

2) D6 rong va hé sé day clia xung

Trong mot chu kv clia xung, thiti gian ¢é xung (to,) thudng
rit ngdn so vdi chu ki T. Nguiii ta dinh nghia, 49 rong cla xung la
ti 86 gitta chu k¥ T v dO rdng xung b

x T
bd rong: O=—
{

i
Nghich dio ctia 46 rdng Q dute goi 1a hé s6 day cita xung.

!

an

T

Hé so day: n=

3) Bd réng sudn trude, dé rong suon sau

Trong thuc t&, cic xung vudng Khong ¢6 dang 1y wdng, hinh
1.4, ma lai ¢é dang nhu hinh 1.5. Theo dang xung hinh 1.5, khi ting
dign dp s€ co thdgi gilan tré t (1 rise) goi la dd rdng sudin trudc,
nguge lai, khi gidm dién dp cling $€ ¢d thai gian iré g (f: fall) goi la
dO rdng sUon sauv.

Do rong sudn trude, do rong sudn sau la thai gian bién dd
xung ting hay gidm trong khodng 0,1V, dén 0,9V,

Thdi gian xung ¢6 bién do tr 0,9V, dén V, Wng vdi doan
dinh ctia xung goi 12 t, (p: peak).

10



Chuang 1 Khdi ni¢m cd bdn v& ky thuat xung

v
Vol AV
(),.9\/,,, A
0,1V,
tr {p t| 'I
Va4 Va4
/ l”n ..... /

Hinh.1.5: Dang xung thic &

P3G rong xung thue &
ln =1, + l, + &

B sut dinh xung AV 1a d6 gidm bién d0 J phdn dinh xung.

§1.3. TRANG THAI NGUNG VA DAN CUA TRANSISTOR

1) Trang thai ngung
MOt transistor ¢6 thé lam viée nhu mot khda dién ty dé dong
va ngdt mach dién. Trang thdi déng hay ngdt mach cla transistor
tay thude vio mife dién dp phin cue cho cue B ¢da né.

i +V

Re

Hinh [-6: Trunsistor ngung



K¥ thuit xung o - Neuyén Tin Phude

Trong hinh 1.6, transister ¢d dién dp V, =0V nén Vi = 0V,
transistor khong dude phan cye nén ngung din. Trang thdi nay
transistor ¢cé Iy = 0 va I =0.

DPién dp ngd ra § cye C cla transitor:

V{; = V(*‘= VC(‘ - I(‘ B R(j (\«’{l)'i IC = (]']

Suyra: Vo=V¢o

Nhu vy, ngd vao V| ¢o mic thffp. ngd ra Vg o muc cao.

2) Trang thdi din bio hoa

P& wansistor chuyén tr trang thdi ngdt, nhu hinh 1.6, sang
trang thdi din bio hoa thi ngd vdo phdi duge cap mdt dién dp du
ldn sao cho dién dp Vi Idn hon mat mic ngudng dé transistor duge
phin cye bio hoa. Bién ip nﬁy dude got 1 Vg, €O 1 O iy thude
¢hit bin din ¢hé tao transistor,

+V.
I¢ | 1; Re

Vo

1

Hinh 1-7: Transistor bio hoa

Ta ¢ Vg = 0,7V = 0,8V (transistor ¢ha' silicium)
Viga = 0,3V (transistor chit germanium)

Trong mach dién hinh 1.7, dién trd Re duge-coi 1d dién trd
tai &€ xdc dinh dong dién ke qua transistor. Nhu da biét, khi transistor
chay ¢ trang thdr bdo hoa thi cye C e dién dp ra

12



Chuong 1 Khdi niém cd bin v k¥ thuit xung

Ve=Vega =01V 0,2V
Nhu viy, dong dién I¢ duge tinh theo cOng thiic:
Vee =V

] — CEsar

Cser T R

C

Khi ¢6 dong dién tdi Ic phdi tinh dong dién cin thi€t cung

cdp cho cyc B d€ chon tri s8 dién trd Rg thich hgp. Théng thuding ta
cé :

I, = (B: dd khuéch dai dong dién)

I.
B

Trudng hgp cdn cho transistor chay bdo hoa vitng (bdo hoa
sdu) thi c6 thé tinh dong dign 1, theo cong thite:

IC » -~ R T4 - ~
Iﬂzk? (k12 hé s6 bio hda sdu, k=2 + 5)

bién trd Rp duge chon theo cdng thic:

V.-V

i BEsat
R, =i et

Iy

Thi dy: Mach di€n hinh 1.7 ¢6 cdc thong 58 +Vee= 12V, Re
= 1,2kQQ, transistor chdt si va B = 100, dién 4p vao V, = 1,5V.
Trudc hét phéi tinh dong dién tdi Ic.
Ic = Vt'(' '_V('J'-,'\-ur = 12—0’2
R, 12.10°

~ 10mA

Chon hé s6 bao hda sduk = 3, ta ¢6:

I -3
=k Je 510107 _
B 100

Pién trd R dudge chon ¢ trj s5:

13



K¢ thuit xung Nguyén Tan Phudc

I/; - I/fﬁ-.'.\'u! — 1’5 B 0’8

Ry = -
3 I, 03.107

=2,33kQ2

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

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

P& thyce hién chire ning chuy&n doi trang thdi ctia mach,
ngodi transistor, ¢6 thé ding OP-AMP (bo khu&ch dai thudt todn),
nhd vao hai trang thdi bio hda cfia né rong mach khuéch dai so
sdnh.

+V¢

Hinh 1-8 : Mach khuéch dai so sdanh

S¢ d5 hinh 1-8 12 mach khuéch dai so sdnh cd bin ding hai
ngudn d8i xing =Vee. Didn dp dit vao ngd khdng ddo (ngd +) goi
12 V," va dién dp dit vio ngd ddo (ngd -) goi la V.

Tuy thude dién dp ¢ hai ngd nay so vdi nhau md OP-AMP
s¢ chay & mdt trong hai trang thai sau:

-néu: V' > VT = V= +Ve 1 trang thidi bio hoa dudng
-néu: Vi > V" = V= =Vce A trang thdi bdo hda dm.

Trong thyc &, mach khuéch dai so sdnh s& nhin mot dién
dp & ngd vio 12 V; d€ so vai dién dp chudn 13 V. Thy theo yéu cdu

14



Chudng | Khéi ni¢m cd bin v& ky thuat xung

clia mbi mach ma ta cho dién dp ngd vao V; vao tgd ddo hay ngd
khong ddo va dién dp chudn Vi vao ngd con lai.

1) Dién dap V; vao ngd ddo, Vg vao ngé khong dio

+V(‘

=

JEL

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

4 Vo

+Vee

~Vee

Hinh 1-9b : Dién dp ra Vo theo dién dp vao V;

Theo sd dd mach <o sinh hinh 1-9a, dién ap ngd vio V, dua
d&n ngd ddo dé so vdi dicn ap chudn Vg ngd khodng dao,

Ham truyén dat clia mach biéu dién nhit hinh 1-9b.

NEu Vi<V (hay Vi < Vi) thi Vi = +Vee L Vi nguce fai, néu
Vi= Vi (hay Vi > V") thi Vo = =V



K¢ thuit xung Nguyén Tin Phudc

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

1; VU

+VCC ........................

L 4

VR Vi

Vo

Hinh 1-10b : Dién dp ra Vo theo di€n dp vao V,

Mach so sanh hinh 1-10a c6 di€n dp vao V; ngudc lai véi
mach so sdnh hinh 1-9a, nén ¢6 him truyén dat nguge lai va dude
bi¢u di€n nhu hinh 1-10b. Theo d6, n€u V; < Vg (hay V;* < Vi) thi
V(}= —Vcc , va l‘lgll'(_‘fC l;ll, I'léll.l Vi e VR (hdy Vi > Vi_) thi VO = +Vcc.

Hai trang thdi ngung va din bdo hoa cida transistor hay hai
trang thdi bio hda dudng va bio hoa dm cda OP-AMP duge ding
dé€ cho ra hai dién dp mic cao va mic thap, tao ra cdc tin hiéu xung
dién.

16



CHUONG 2

CAC PHUONG PHAP BIEN POI DANG XUNG

§2.1. PAI CUONG

Trong 1y thuy€t vé mach loc, chia ra mach loc thy ddng va
mach loc¢ tich cve. Cic mach loc thy déng ding R-L-C ¢on duge
chia ra nhi€u loai mach khdc nhau gém:

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

- Theo tin & chon loc ¢6: mach loc tin sg thip qua, mach
loc tan s@ cao qua, mach loc dii qua, mach loc dii chdn. Tay theo
cich sdp x€p cdc linh kién R-L-C trong mach ma mdi loai mach sé
¢G tdce dung chon loc tin s6 khédc nhau,

Trong cde loai mach loc wén, mach loc thip qua va mach -
loc cao qua dang RC, RL duge ing dung trong k¥ thuit xung goi la
mach tich phin va vi phin, d€ bign di dang xung.

§2.2. MACH TICH PHAN (INTEGRATOR)

Theo dinh nghia, mach tich phiin 12 mach ma dién dp ra V(1)
ti 1¢ vdi tich phén theo thai gian cda dién dp vao vy(v). _
Ta ¢6: vo(t) = k  vi(t)dt (kla hé so 17 18)
1) Mach tich phan RC
Mach tich phin hinh 2.1 chinh I3 mach loc thdp qua ding
RC. Tin s& ¢dt cha mach loe:

1

S = e

17



K$ thudt xung Neuyén Tan Phudc

T

Hinh 2.1 : Mach tich phin RC

|||—- <

Do dién dp vao v; 1i ham bi€n thién theo thoi gian nén dién
4p trén dién ud R va trén tu C ciing 13 ham bién thién theo thai
gian.

Ta ¢é: vi ()= vr (1) + v (1)

Xét mach di¢n ¢ trudng hdp ngudn di¢n dp Vo vi ¢6 tin 53
f; rdt cao so vdi tfin s3 cit fe. Lic do, dung khang X¢ s& ¢6 tri s0 rit

nho (do X, =—).
2711 C
Nhu viy: néu  f>> f. = 1
Y © T 2aRC
hi Re» X, = ——
27 C
Suy ra: vr (1) >> ve (D) (viig vi ic biing nhau)

P&i vai tu C, dién dp trén ty duge tinh theo ¢ong thife:
1 ¢
v (1) == (it
C
Pién dp trén wy C ciing 1 dién dp ra nén:

vyyw(n——ﬁmm

trong dé: ity =

(vi R >> X¢ nén bé qua X¢)

v, (1)
R



Chudng 2 Cie phutdng phip bidn déi dang xung

v, {1)

1
Suy ra; v (1) =— di
y (== [

v ()= ;lCﬁ v (1)dr

Nhu vay, di¢n dp ra v(t) la tich phin cla dién dp vao v,(1)
vdi he s6 1 18 k:

k= E (khi tn s& f; rat 1dn so vai fe)

Piéu kién ctia mach: f; >> ¢

]
Hay: Iy
’ / 2aRC

N1 cdch khie [a: RC >> L

1 T
Hay: T>» —— = ——
] 74
trong do: t = RC [4 hing & thai gian, T; 1a chu kY.

Trudng hgp dién dp vao v, 12 tin hiéu hinh sin thi:
v (1) =V, sinmt

Pién dp ra:

1 . VH
v (4) =—J‘Vm smwtdt = ——>— cosmr
RC R
vV
vo{ty=——sin(wf — 90")
! ) alC (

Nhi viiy, néu thda min di¢u kién ctia mach tich phin nhu
-~ . fa - . 4 ih - s ~ - - - e - ~
trén thi di¢n dp ra bi tr¢ pha 90" va bién do bi gidm xuong v hé s

. 1
tlé lh ————.
a RC



K#¥ thuiit xung Neuyén Tan Phudc

2) bién ap vao la tin hiéu xung vudng

Khi dién dp vao 13 tin hi¢u xung vudng ¢é chu ky la T thi¢o
thé xét 1y 1€ hiing sO thdi gian T = RC so véi T;, d€ gidi thich cdc
dang song ra theo hi¢n twdng nap xa cda ty.

T.
V1) ot
ve t
: "t

a) Dang $6ng ngd vdo
V(1) : 5
ve

b} Dang $éng ngd ra khit << T;
Vo) : :
v, 4

.......................................................

. : t
_ ¢) Dang songngbrakhiz = —-
Vlt) 3
v, 4
Tt

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

Hinh 2.2 : Dang song vao vi ra cia
mach tich phin nhin xung vudng.

Gi4 thift dién dp ngd vio 1 tin hicu xung vudng ddi xing
¢6 chu k¥ T (hinh 2.2a).

20



Chusng 2 Cdc phudng phép bi¢n ddi dang xung

N¢&u mach tich phin ¢6 hiing s3 thiti gian T = RC rit nhd so
vai Ty, tu nap vi xd rdt nhanh nén dién dp ngd ra vy (1) ¢6 dang
gidng nhut dang dién dp vio v; (1) (hinh 2.2b).

B

NEu mach tich phén ¢6 hiing s& thdi gian 1 = tu nap vi

*

r

Xd dién dp theo dang ham 6 mi, bién do dinh cda dién dp ra thip
han Vi, (hinh 2.2¢).

Néu mach tich phan ¢6 hiing s3 thdi gian 1 rat 1dn so véi T;,
thi tu C nap rat chdm nén dién dp ra ¢6 bién do rat thap (hinh 2.2d),
nhung dudng tang gidm dién dp gdn nhy dudng thing.

Nhu vdy, mach tich phidn né€u chon tri sd RC thich hyp thi ¢6
thé sita dang xung vudng & ngd vio thanh dang séng ring cufa hay
tam gide & ngd ra. NEu xung vudng d5i xing thi Xung tam gidc ra ta
tam gidc cin.

TruGng hop tin hi€u ngd vao 1a mét chudi xung vudng
khOng ddi xing voi Ly > tur. Trong thdi gian t, ngd vio ¢6 dién dp
cao, t C nap dién. Trong thdi gian tyr ngd vao ¢é dién dp OV, ty C
xd di¢n, nhung do thdi gian tyr nhé hon t,, nén tu chwa x4 dién hét
thi fai nap di¢n ti€p lam cho dién dp trén ty ting ddn (hinh 2.3),

Vi(l)“

v

1anr

P
™

t

Hinh 2.3: Chudi xung vudng vio

21



K¥ thudt xung Nguyé&n Tin Phudc

3) Mach tich phan RL

Mach loc thip qua diing RL c¢iing ¢ thé dung lim mach tich

phiin nhu hinh 2.4,
w{f) R % vo(t)

Hinh 2.4: Mach tich phin dung RL

Ching minh tudng tr nhy mach tich phin ding RC ta ¢6
dién dp ra v, (1) ti }& tich phin véi dién 4p vao v; (0) theo thdi gian.

‘ R
Taco: v, (I)va— Iv, (r)dt
- -~ IR T .R
Trong d6 hé s6til¢ K =-E

4) Mach tich phin dung OP-AMP

Mach dién hinh 2.10 1a mach tich phdn ding OP-AMP, trong
d6 hai linh kién R, va C dé tao hiing s0 thdi gian t = R,C. Bién trd
R, c¢on la dién trd vio, dién trd R, d€ bl nhiét cho OP-AMP,
thudng chon Ry = R;.

Do dién dp vao ngd ddo, dién dp ra dugc tinh theo cong
thire:

P 1
trong d6, hé s tilé K=~—r
RC
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Chudng 2 Cic phudng phdp bi€n déi dang xung

N&u ngd vao nhin xung vudng thi qua dién trd R, 3 ngd vao
ddo s€ co xung tam gidc va d ngd ra ciing ¢6 xung tam gidc (hinh
2.5).

C
. —||;+—|
e '
AN/
s >J___.
R, \L
[

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

§2.3. MACH VI PHAN (Differentiator)

Theo dinh nghia, mach vi phdn 12 mach ¢6 dién dp 11 v(0) o
t€ vai dao ham theo thdi gian cda dién dp vao vi(1).

Tacé: v, (t):K%v, () (k12 hé sd e,
{ L]

Trong k¥ thudt xung, mach vi phin ¢é tic dung thu hep do
rfng xung, tao ra cic xung nhon d€ kich céc linh kién diéu khién
hay linh kién c¢Ong sudt khic nhw SCR, triac ...

1) Mach vi phin ding RC

Mach dién hinh 2.6 chinh 12 mach loc cao qua ding RC. Tan
s cit cda mach loc:
1
2aRC

fo=

Dong di€n i (1) gqua mach cho ra su phiin dp nhu sau:

Vi) = v () +ve (1)
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C
-

\2 "XR ‘ji

Hinh 2.6: Mach vi phin RC

Xét mach dién § trudng hgp ngudn dién 4p vao vi (1) ¢6 tin
sO f; rat thip so vdi tin s8 cdt fe.

Lic d6: f, <<f,. = va § tén s8 nay thi dung khing X¢

2;1'RC
s& ¢4 trj O rat 1dn (vi X, =_)
2af,C
Nhrviy:  R<<X, =——
27,C
Suy ra: - VR ()<< v (1) (V1 ig(t) = ic(t))
hay: vi () = v, (1)

béi véi tu C, dién 4p trén ty con dudce tinh theo cdng thic:
vAt):% (q(t) 12 dién tich nap vao ty).

Tl d6, ta co:

hay la: it)=C

Dién 4p trén dién trd cling 1a dién 4p ra:
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Chuong 2 Cac phuang phdp bi¢n ddi dang xung

vn(“)zvk (r):R"‘I(“)
dv (1)
volt ) =R —1>2
)=k
Di€n dp ra chinh 12 vi phin (dao him) theo thdi gian cda
di€n dp vdo, véi hé s6 11 1¢ k 12 k = RC, khi tan s6 f, rat thap so véi
fc.

Bi¢u kién cGa mach vi phan;

f, << h f, << 1
i d i
¢ Y e
N6i cdch khic:
T
RC<<—I— hay 'c<<—-!-—=-’—
_ 2

trong do: ©=RC la hiing s& thoi gian, T; 12 chu k.
Trudng hgp dién dp vdo vi(t) 1 tin hidu hinh sin thi:

vilt) = Vi sinm(t)
A . d .
dién dp ra la: vo{t) =RC 7 Vasinot

= oRCV cosmt
= oRCV sin(wt + 90°)

Nhu viy, n€u thda diéu kién ciia mach vi phin nhu trén thi .
dién dp ra bi sém pha 90" va bién A6 nhin véi hé s6 4 16 1a oRC.

2) Bién dp vao 1a tin hiéu xung vudng

Khi dién dp vao Ia tin hiéu xung vudng, c6 chu ky T, thi ¢6
thé xét f 1¢ hing s& thdi gian t = RC so vdi T; dé gidi thich cdc
dang séng ra theo hién tugng nap x4 cda ny.
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Ky thudl xung Nguyén Tan Phudc

Gia thiét dién dp ngd vao la tin hiéu xung vudng doi xing
c6 chu k¥ T; (hinh 2.7a).

Vi(a

A 4

a2) Dang séng ngd vao

VU([

1

b) Dang séng ngd ra khi t =

ur|_'“-3

Ve

| V V k
¢) Dang s6ng ngd ra khi 1 << T;
Hinh 2.7: Dang song vao va ra
cda mach vi phin
-~ [ ~ - " - - T : - >
Né&u mach vi phiin ¢6 hiing s6 thdi gian T = —SL, tu nap v xa

dién tao ddng i(t) qua dién ud R, tao ra dién 4p gidm theo ham sO
mi. Khi dién dp ngd vao bling OV thi ddu duong cla ty ndi mass va
tu s& xa dién thé 4m trén dién g R. J ngd ra s& c6 hai xung nguge
dau nhau ¢6 2ién dd gidm dan (Mrh 2.7b).
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Chudng 2 Céc phuong phdp bicn d8i dang xung

Néu mach vi phin ¢6 hiing s& thifi gian © rdt nhd so véi Ti, t
s& nap va xa dién rat nhanh cho ra hai xung ngudge diu nhimg ¢ @
rdng xung rat hep duge goi la xung nhon.

Nhu vay, néu thda diéu kién cia mach vi phin thi mach RC sé
ddi tin hiu wr xung vudng don v ra hai xung nhon wdng cue (hinh 2.7¢).
3) Mach vi phin dung RL

Mach loc cao qua ding RL cling ¢6 thé 1am mach vi phin nhu
hinh 2.8,

R
WW

L | vo(t)

!

Hinh 2.8: Mach vi phin RL

vi(t)

Chuing minh twong ty nhy mach vi phan diang RC, ta ¢é dién
dp ra vy(t) ti 1€ vi phdn vdi dién dp vao vi(t) theo thdi gian.

Tacd:v{t) = £ M
R dt
L

trong d6 hé sd 118 la: &k = r

4) Mach vi phian ding OP-AMP

Mach vi phin sd d6 hinh 2.9 ¢6 cdch mic theo kiu mach
ddo vdi mach phin dp 12 tu C va dién trd R,.

Tu C 12 w dua tin hidu vao, Ry 12 dién trd hdi ti€p tir ngd ra
v€ ngd vio. Pién trd R, d€ &n dinh tong trd ngd vio. Pién trd R,
thudng chon ¢6 trj s0 bling dién trd R; ¢6 tdc dung bi tri nhiét.
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R,

AWy

ARG La:;';
~—4Nw5j, T

LT

Hinh 2.9: Mach vi phiin dung OP-AMP

Dong dién vao cling chinh la dong dién nap vao ty duge tinh
d(V,)
dt

theo ¢Ong thuc: in=C

Do tinh chit cia OP-AMP nén dong dién vio nap gua tu
ciing chinh 12 dong qua dién rd hoi ti€p R v duge tinh theo cong
thite:

v, . d)
o= ~ & =jp=C L2
- R, ot
Suy ra: Vo =~lin Rz
di)

hay V.=-R;C
) : cft

N¢u cho tin hiéu vaoe 1 xung vudng, dong qua tu s€ cho ra
hai xung nhon. P&1 vdi OP-AMP, khi cho xung tam gidac dat & ngd
vao thi s€ cho xung vudng S ngd ra.

$2.4. GIG1 HAN BIEN bQ XUNG

Tay theo yéu cdu ctia mach cin diéu khién, ddi vdi cdc tin
hiéu xung c6 bién dd 16n ngudi ta lai cin phdi gidi han & mdt mife
dién dp t6i da goi 1a dién dp chuiin Vi (Reference).
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Chuong 2 Cic phudng phip bidn ddi dang xung

1) Mach gid¢i han diing diod va nguén chuin

Mach dién hinh 2-10a ¢6 tic dung gidi han bién do cda cdc
xung dudng. N&u V; < Vg thi diod D ngung va Vi = V,. Ngude lai,
né€u V; > Vy thi diod D din coi nhi néi tdt va V) = Vi,

lv‘v‘w
P

Hinh 2.10a: Gidi han xung dudgng

I

Mach di€n hinh 2.10b ¢6 tdc dung gidi han bién do cla cic
xung dm. NEu V>-Vpg iht diod D ngung va Vi ~ V.. Nguwge lai, néu
Vi < =Vg thi diod ddn coi nhu ndi tit va Vg = -V,

I&WD -
l"éi

Hinh 2-10b: Gidi han xung im

p— &

Hinh 2.10¢: Gidi han xung duong v xung im



K§ thuat xung Nguyén Tdn Phude

Mach dién hinh 2.10¢ ¢6 tdc dung giGi han bién d6 cha cd
hai loat xung, Xxung d4m va xung dudng.

2) Mach giéi han diing diod Zener

R , R
l AW l AW
Vi 7 ji Vi 7 ‘ji
a) Gidi han xung duong b) Gidi han xung im

¢) Gid han xung duong vi xung am
Hinh 2.11 : Gidi han bién dd xung +Ing diod Zener

D& ¢idi han bién do xung ngudi ta con ding Zener thay ¢ho
diod D va ngudn chuin Vg, Dién dp Vz do hivu tng Zener sé 1a
dién dp gidi han bién dd xung.

Trong hinh 2,114, néu V, < Vz thl Zener ngung va V,, = V,.
Nguge lai, néu V, > Vz thi Zener din ¢6 tic dung ghim dp va V, =
Vz. Mach ndy dung d€ gidi han bién dd cda cdc xung duwdng.

Gidi thich twong 1 cho mach gidi han hinh 2.11b dung dé

gidi han bién dd xung Am, va hinh 2.11¢ dé gidi han bién d) xung
dudng va xung am.
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CHUONG 3

MACH DAO DONG PA HAI LUGNG ON

Mach tao xung cd bdn nhat 12 cdc mach tao xung vudng
duge goi chung 1a mach dao dong da hai. Mach dao dong da haj
dua vao syt nap dién va xa dién cla ty dién két hop vai dac tinh
chuy€n mach ciia transistor.

Ca ba loai mach dao dong da hai:

- Dao déng da hai ludng on (Bistable Multivibrator) con goi
la Flip-Flop (mach 14t hay bap bénh)

- Dao ddng da hai don dn (Monostable Multivibrator)
- Dao dong da hai phi on (Astable Multivibrator)

Ching ta s& lan lugt phan tich ba mach dao déng da hai trén
trong ba chuong 3-4-5.

$3.1. MACH PAO

MOt transistor ¢o thé [am chife niang cda mach ddo nhu sd dd
hinh 3.1.

Khi V; § mife dién dp cao, transistor chay bdo hoa, dong I
qua Re tao syt dp, Vi = 0,2V (Vega) Gng véi mide dién dp ra thap.

Khi V; ¢ mie dién dp thip, transistor bi phin cue nguse &

ngd vdo nén ngung din, dong Ie = 0, nén khéng gidm dp qua R
Lic do, Vy = Vee ting véi mife dién dp cao ra.
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K¥ thudt xung Nguyén Tan Phudc

-12V

Hinh 3.1: Transistor lam mach ddo

+VCC

R¢
R“g R,
R, AW 1
» -VB

@ @®

Hinh 3.2: Ghép hat mach ddo

C6 thé ghép hai mach ddo dung transistor d€ tao thanh
mach Flip-Flop (s¢ dd hinh 3.2). Theo cdch ghép nay, dién dp ra
Var s€ la dién ap vao Vi va ngude lai dién dp ra Vi s€ la dién dp
vao V.
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Chvong3 Mach dao ddng da hai ludng &n

§3.2. MACH FLIP-FLOP CO BAN
1) So dé

+VCC

)

Res

o |
Ra Ry;

]
©® 7 ®

Hinh 3.3: Mach Flip-Flop cd b4n

Tir cich ghép hai mach ddo diing hai transistor nhu hinh 3.2,
thudsng vé& lai mach Flip-Flop theo ki€u d8i xtng (hinh 3.3).

Trong sd do ding hai ngudn, ngudn +Vee dé cdp dong lj, I¢
cho transistor dan bio hoa va ngudn —Vgs dé phan cyc ngude cho
cye B clia transistor ngung din.

2) Nguyén ly

Gid thi€t cé mach Flip-Flop ddi xding (T va T, cing tén, cdc
di€n trd phin cuc cho hai transistor cing tri s8), nhung hai transistor
khing thé cin bling mot cach tuyét di nén s& c6 mdt transistor
chay manh hon va mét tansistor chay yé&u hon.

Gid thi€l transistor T, chay manh hon Ty, dong dién Ie, 16n
hon qua Rey lam dién dp Ve, gidm. Bién dp V¢ qua dién rg R,
phin cye cho Ty s€ lam Vg, gidm va didu nay 1am cho T, chay yéu
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hon. Khi T; chay y&u, dong dién I¢; nhd hon qua Rez lam dién dp
Ve, ting. Pién dp Ve qua dién trd R, phdn cyc cho T, s& lam Vi,
ting 1am T, chay manh hon nita. Cugi cing, T, s& ti€n d€n trang
thai bdo hoa, T, ti€n d&n ngung din. N&€u khdng ¢6 mot tic dong
nao khdc thi mach dién s& & mai trang thdi nay. Day 1a mdt trang
thdi cia mach Flip-Flop.

Ngudce lai, néu transistor Tz chay manh hon T, va 1y luln
fuong t thi cudi ciing s& ¢ Tz tién d€n trang thdi bao hoa va T, tién
dén ngung din. Mach dién ciing s& d mdi trang thai ndy, n€u khong
¢6 mdt tic dong ndo khac. Day la trang thdi thit hai cta Flip-Flop.

Mach Flip-Flop s& 3 mot trong hai trang thdi rén nén dudc
goi 12 mach ludng 8n. Tuy nhién, phdi chon cdc dién trd va ngudn
dién thich hdp thi mdi dat dude nguyén 1y trén.

3) Phan tich dién dp va dong dién trong mach

P& thiy rd hon nguyén 1y ctia mach Flip-Flop, ta ¢6 thé
phén tich ddng dién va dién dp trong mach Flip-Flop tiéu bi€u, nhu
trong mach dién hinh 3.4, véi cdc tri s6 dién trd va ngudn cy thé .

Theo gia thiét, khi T, bao hda ta co:
Vei = Veesa = 0,2V
Vil = Vg = 0,8V

Suy ra dong dién I¢ va Ig; theo cOng thic:

V=V, -
Iy = S —= 12 0’32 ~ 6,5mA
Re, 1,8.10
o) = V('(' _ Vm-:_mr _ Vm;.\-a; + Vm; . 12-08 _ 08+6
BT TR, + R, R, 18.10° +18.10° 47.10°
=0,41mA
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Chuong3 Mach dao dong da hai ludng 8n

+12V

e

l,8kQ§ §1,8kQ
18KQ 18Ky

0.2V 08V L

A Py N

47KO 47K0
I

® 7 ®
bdo hoa - ngwng

Hinh 3.4: Mach Flip-Flop tiéu biéu

o} trang thai bao hoa, transistor thuding ¢6 B nhd, chon 3 =
50. Ta ¢6 thé nghiém lai diéu kién bio hoa cta T; nhu sau:
I, 65107
P 50

Thong thutsng: Iy = = 0,13mA

M@Ch dlén co: IB| = 0.4lmA (IB] = IB)

Nhu viy: T, dd diéu kién dé bdo hoa vi Ig > 1—"~

Xet T, lic d6 d trang thdi ngung ta ¢6:

Ver = Voo — (I + IR) Re

V' ! “V ket ‘
Vea= Voo - (A2 3y Ry
R.,+R

B 12-038
1,8.10° +18.10

i
2).18.10% = 11V
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R,
Vea=(Ver + VBB)F::R—M* Vi

7
= (0.2 + 6) A —6=-1,5V
18.10° + 47.10°

T 1 loai transistor NPN ¢6 Vg = 1,5V (Vg <0V) nén T phi
ngung dan.

N€&u & trang thdi ngudc lai thi hai transistor s& ¢ dong dién
vi dién dp & cdc chan ngudgc lai v4i phén tich rén.

bién dp nbuon Am —Vgg ¢6 tdc dung phan cg cho T, d€ T,
&n dinh & trang thdi ngung, trdnh tdc dong cda nhiéu ¢6 thé Am T,
ddi trang thdi.

Trudng hgp khong cin thi€t chéng nhiéu thi cé thé khong
cén diing ngudn —Vyp, Liic d6, hai dién trd Rp; ~ Rpa duge ndi inass
hay ¢6 thé khong can ding cling dugc.

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

Trudng hop T, dang bdo hda, T; dang ngung din, nhu mach
hinh 3.4, mudn d8i trang thdi cia Flip-Flop, ta ¢6 thé cho mdt xung
am vdo cuc By (hodc 1a cho mot xung dudng vao cuc Bo). Muén ddi
trés lai trang théi cii, phdi cho mot xung dudng vao cyc By {hodc 12
cho mot xung am vao cye By). D& don gidn thudng chi ding mot
loai xung.

1) Mach kich mt bén

S¢ d8 hinh 3.5 13 mach Flip-Flop véi mach kich mét bén.
Xung kich diéu khién 13 xung vudng qua mach vi phan RC dé adi
tif xung vudng ra hai xung nhon (xung nhon dudng ung vdi canh 1€n
Vi Xung nhon am iing véi canh xudng). Diod D ¢é tic dung loal bé
xung nhon dudng va chi dwa xung nhon 4m vio cyc By, dé ddi trang
thai T, tir bdo hoa sang ngung din.
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+I12V

. D
bio hoa ngung
C

L LR
I

Hinh 3.5: Mach kich mdt bén

Gid thi€t mach ¢6 trang thdi nhu hinh 3.5 12 T, dang bio hoa
va T> dang ngung din.

Khi ngd vio nhin xung vudng (V;,) qua mach vi phin RC
tao dign dp V; rén dién trd R 14 hai xung nhon. Khi ¢6 xung nhon
dudng thi diod D bi phin cuc ngudge néa ngung din, mach Flip-Flop
vin gilt nguyén trang thii dang ¢6. Khi ¢6 xung nhon am thi diod D
dude phin cie thudn (coi nhy ndi ti0)lam dién dp Vi, gidm xudng
dudi OV. Lic d6,.T, ngung din nén Iy,= 0, Ics = 0 nén Vg, ting cao
s€ tao phiin cuc dd manh cho cuye By va T, chay bdo hoa, Khi T, di
bdo hda, Vea = 0,2V nén T) khong duge phin cyc s& ti€p tuc ngung
din, mic diu di hét xung am. '
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Vin F 3
+
Tt
Vea
VBllL
0,8V
+ |
— Tt
-1,y
Vet '
+11
0,2V n
Tt

Hinh 3.6: Dang séng & cdc chén

Nhu vdy, mach Flip-Flop di chuyén tr trang thdi T, béo
hoa-T; ngung, sang trang thdi Ty ngung-T, bio hda. Khi mach di
8n dinh & trang thdi niy thi mach sé khong bi tdc ddng ddi trang
thdi bsi xung kich vao cire By nita. Biy gid, mudn ddi trang thdi cda
mach trd lai trang thdi ¢t thi phdi cho xung vudng ti€p theo qua
mach vi phin va diod D vao cue B, (vi T; dang & trang thdi bao
hoa).

2) Mach kich dém

D6i vai mach kich mot bén thi mach Flip-Flop phai duge
kich lan Iwgt, luan phién vao cyc By va B, théng qua hai mach vi
phin va hai diod.
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+12V

f 47kQ 47K 1

IOkQ% Y DN/ % 10kQ

Va= 0,2V

Hinh 3.7: Mach F-F ¢6 ngd kich d€m

Dé d4i trang thdi mach Flip-Flop biing mot thit xung kich
vio m6t ngd chung ta ¢é thé dung mach kich dé€m.
Mach diéh hinh 3.7 13 sd dé mach Flip-Flop ¢6 ngd kich dém

nhin xung kich 2 xung vudng,

Theo sd dd nay, mach dang & trang thdi T, bdo hoa, T,
ngung din. Hai dién trd 10kQ thém vio & mach ra hai diém A va B
v hai diém nay ¢6 dién dp gan gidng nhu dién dp cla hai cuc C,
vi Cz.

Ta co: Vi=Veo, =02V (T, dang bao hoa)
Ve=Ve =11V (T> dang ngung din)

Khi ¢é xung vudng & ngd vao (V;,) thi qua hai tu C=C, s¢
¢6 hai xung nhon dudng Ung véit canh 18n ca xung vudng va cé hai
xung nhon dm @ng vdi canh xudng cla xung vudng tai hai diém A
vd B. Thdi diém ¢ xung nhon dudng, ci hai diod D;-D; déu bi
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phan cue nguge nén khong ¢6 tic dung vdi mach Flip-Flop. Khi ¢c6
xung nhon dm tai hai diém A va B thi tai hai di€m nay s& ¢ hai
mifc bi€n d8i khdc nhau,

Do Va = 0,2V nén khi ¢6 xung nhon am thi xung im sé& 1am
gidm di€n dp V, va diod Dy duge phin cyc thuin. Diéu nay, s& lam
dGi trang thdi T, ur bao hda sang ngung déin va ddi rang thdi T, tir
pgung din sang bao hda. Lic d6, do Vg = 11V rat cao so vdi xung
am, nén khi ¢6 xung nhon dm thi dién dp Vi vin & mitc duong cao
nén D; vin bi phﬁn cuc ngude va xung 4m khdng c6 tdc dung dsi
v Ts.

Khi ¢6 xung vudng thit hai d€n ngd vao, 1dn ndy xung nhon
am chi ¢ tdc dung d8i v&i T, 12 transistor dang bio hda nén mach
Flip-Flop lai trd vé trang thdi ci.

Nhu vay, mdi xung vudng cho vdo ngd Vi, thi mach Flip-
Flop déi trang thdi mdt lan nén mach nay dudc goi la mach kich
dém.

§3.4.CAC PIEM CAN LUU Y TRONG THIRT K

1) Mach vi phin & ngd vao phdi duge chon tri s6 sao cho
théa cdc yéu ciu sau:

- xung dm phdi cd bién d§ di cao va do rong dii 16n dé du
kich ddi trang théi cda transistor dang bio hda sang ngung din

- néu hiing s8 thoi gian t = RC 16n s& 1am gidi han tin 0
xung kich (theo diéu kién cta mach vi phén trong chudng 2)

- n€u hiing s6 thoi gian t = RC nhd s& 1am gidm do rong
xung va c6 thé khong dd d3i trang théi ciia transistor.

2) BE mach chuyén trang thdi t&t, 3¢ d6 lam viéc nhanh,
nén chon mifc dign 4p ngudn thip. Piéu nay con tly thude vio yéu
cau cda tai n€u tdi 1a Re.
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3) Trong cdc mach don gidn, ngudi ta c6 thé khong cin ding
nguodn dm-Vg. Tuy nhién, khi khong ¢6 ngudn am thi tinh ngung
didn clia transistor khong 5t va kha ning chdng nhiéu cda mach
kém.

+12V

Hinh 3.18: Mach Flip-Flop diing 1 ngudn vdi mach kich | bén
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CHUONG 4
MA CH DAO PONG DA HAI DON ON

§4.1. DAI CUONG

Mach dao dong da hai don 6n cling ¢6 hai trang thdi (T, bdo
hoda-T; ngung hay T ngung- T2 bdo hda), nhung trong hai trang
thdi d6 ¢S mot trang thdi 6n dinh va mét trang thdi khdng &n dinh
goi 12 trang thdi tao xung.

Binh thudng, khi mach dda 8n dude cdp ngudn s€ J trang
thdi 6n dinh va & mii trang thdi ndy n€u khong cd tdc ddng gi tr
ngodi vao. Khi ngd vao nhin mdt xung kich thi mach don &n sé
ddi trang thdi, tao mot xung & ngd ra va do rong xung ra s€ tay
thude cdc thong sé RC thiél k€ trong mach. Sau thdi gian ¢6 xung
ra mach don &n sé& tu trd vé trang thai dn dinh ban dau.

Mach dao dong da hai ddn &n con duge goi 1a mach dinh thi,
vi thdi gian c6 xung ra ¢6 thé dinh trede nhd cdc thong s trong
mach. Mach don 8n rit thong dung trong Iinh vyc ty dong diéu
khién, trong céc thiét bi dién ¥ va dién tf cdng nghiép.

Mach don 8n ¢6 thé thuc hién bing nhiu cdch: ding
transistor, OP-AMP, vi mach dinh thi hay cac ¢Ong logic. Chudng
nay chi gidi thiéu vi phan tich mach don 8n ding transistor, cdc
loai mach khic s& dugc gidi thiéu trong cdc chudng sau.

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

Mach don n cd bdn ¢6 hai trang thdi duge minh hoa nhu sd
44 hinh 4.1 vA hinh 4.2, véi dong dién & cde cye cd dudng lién nét
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la dong di€én phian cyc mot chiéu, dong dién ¢6 duting rot nét 1a dong
nap xa cta tu C.

2) Nguyén Iy
a) Trang thdi 6n dinh ciia mach don én

Khi m& dién, ty C atc thdi nap dién qua dién trd Res, tao
dong di€n di 18n ¢dp cho cye By, T, s& chay ¢ trang thdi biio hoa.
Lic d6, dong Icy qua Ry di 16n d€ tao sut 4p v V| = Vepa, =
0,2V.Céu phin dp Rg; vd R tao ra di€n dp phin cuc cho T, ngung
dan vi Vg < OV. Sau khi tu nap diy sé& ¢ dién 4p nhir hinh vé
{hinh 4.1).

Bi€n ap nap trén tu ¢6 tri $8: Ve = Ve = Vg = Ve

+Vee

V=0" . V.

Hinh 4.1: Trang thdi 6n dinh: T; bio hoa, T; ngung din
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\S -l/— -Vas

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

Khi tu nap ddy thi dong nap qua tu bing 0, nhung T, van
chay & trang thai bio hda vi vin cdn dong Iy qua Re cap phén cuc
cho cue B).

Hai transistor s& chay &n dinh & trang thdi nay néu khong ¢6
tic dong gi t bén ngodi.

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

Khi ngd vdo V; nhdn xung kich 4m, qua tu C, s€ 1am di€n dp
Vg, gidm va T, dang chay bdo hoa chuyén sang trang thdi ngiung
din. Lic d6, Ie; = 0, dién dp V¢, ting cao qua cAo phin dp Rar—Rs
s& phin cuc¢ cho T, chay bdo hoa. Khi T; chay bdo hda Ve = V CEqat
~ (0,2V. Piéu ndy lam cho ty C ¢6 chin mang dién dp dudng coi nhu
nsi mass va chan kia s€ ¢é dién dp 4m so vdi mass, di€n dp 4m ndy
s& phén cite nguge cho cye By lam T ti€p tuc ngung mic diu di
hé&t xung kich. Lic d6, ty C x4 dién gua dién trd Rg va transistor T;
tir C xudng E. Trong thifi gian nay T( ngung dan va T; bdo hoa nén
dién dp ¢ cdc chin C va B cia hai transistor d8i nguge lai chinh 1a
xung dién d ngd ra.
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Sau khi ty x4 xong lam mat dién dp 4m dat vao cuc B, va T,
~ s& hét trang thai ngung din va chuyén sang trang thdi bao hoa nhu
lic ban dau. Khi T trd lai trang thdi bao hda thi Ve =Vegm =0,2V
nén T, lai mat phan cyc, s& ngung din nhu lic dau.

Thdi gian tao xung ctia mach don n chinh 12 thoi gian xd
dién cta tu C qua Rg;. Sau thdi gian ndy, mach ty trd lai trang thdi
ban diu 13 trang thdi 6n dinh.

3) Dang séng @ cic chian
Hinh 4-3 cho thdy dang séng 3 cdc chin cfia mach don én,
trong 46, hinh 4-3a bi€u dién dién 4p ngd vao V,, trudc thisi diém

¢6 xung kich 1a trang thdi &n dinh. Khi ¢é xung nhon 4m thi mach
don 6n bdt diu chuyén sang trang thdi tao xung.

Vi . '
3) r {
VB] :
0,8\ } < -+ -
b) _ g t
xd
v —Vcc S
C
| Vee
. +
C) 0,2\/ | | ’t
*- . 4
Ve : v
[0y
d) _
0,2\ -

t

Hinh 4.3: Dang séng vao va ra cia mach don 6n
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Hinh 4-3b 1a dang dién dp Vg, khi ¢6 xung kich lam T,
ngung, tu C x4 dién d4p 4m nén Vi, ¢6 dién dp 4m = —Ve va tu C
x4 dién qua Ry, lam dién dp 4m gidm din theo ham s8 mi. Thdi
gian xd cla tu C chinh 13 thdi gian tao xung & ngd ra.

G trang thdi 6n dinh V¢i=0,2V (bdo hoa), & trang thdi
tao xung Vci= Vee (ngung din) nén T ¢6 xung vudng dutang
ra. Ngugce lai, T; ¢ xung vuéng 4m ra, d4 réng xung 13 t,.

4) Diéu kién va théng s6 k¥ thuit cia mach don én

D& cho mach don dn hoat dong diing theo nguyén ly phai
thda diéu kién 1a T, bio hda V(S'l

V=V, V,,.
] = {1 ¢ hxat - f (l) Vdi V at & O,ZV)
¢t R, R ( CEsal
=t ;V”’“"‘" = ;“" (2) (v6i Vipw ~ 0,.8V)

Mudn T, bdo hoa phai ¢6:

1,
T > = (3)
Thudng chon:
I, =k LA ( k 12 hé 58 bdo hda sdu va k=2+4)

Nk
a) Cdch tinh d¢ ring xung:

Trong thdi gian 6n dinh, tu C nap dién qua Re; véi hiing sd
thdi gian nap:

Thap = R C

Dién dp nap trén ty ting theo him s mi bdi cong thic:
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!

ve () =V (1 _e_r-)

!

Suy ra: | v (t)y =V, —V(.(..e_'

+VCC o s o v e+ et i« i _: “T-" Cne s s e

T nap dién

oV _
e xd dién

-Vee

Hinh 4-4 : BPudng x4 va nap diénciaw C

bién ap trén tu ting tr OV I€n Vee. Khi ¢d xung dm vao cuc
B thi ty C xd dién qua Rg; vdi hilng 3 thdi gian xa:

Txa = Rg1.C

Dién dp trén tu khi x4 gidm theo ham s mii bdi cong thite:

£

V() =Vee

Do chan duong cda ty C coi nhit ndi mass qua chian C,, khi
T; bdo hoa, nén ty s& x4 dién 4p 4m ~V¢c va dién dp rén ty ting
tir ~Vee 1én OV, 1di sau d6 sé nap tép tuc tir OV 1én +Vee. Nhu viy,
dudng xd dién va nap dién chia ty sé bién thién nhu hinh 4-4, dugc
gidi han tf —Vee 1€n +Vee. Pudng bi€u dién dién dp rén w sé
dudc tinh theo ¢éng thifc:

!

Y=V =W,ee s
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Khi vc(t) = OV 13 hét thdi gian x3 cda tu va mach rd lai
trang thdi 6n dinh. Thdi gian niy chinh la thdi gian tao xung 3 ngo
ra, con goi fa do rong xung

i

Ta co: V=W, e’
i 1
= e’ =—
2
Suy ra: L‘—zln2 = ty=1ln2
T
Thay T = Rg|C va In2=90,69
Suy ra: t, = 0,69 Rg,.C

Mudn thay ddi d6 rong xung t, ta ¢é thé thay ddi Rg, hay trj
s6 tu C, trong dé Ry bi gidi han bdi diéu kién bao hda cda T; nén
thutsng ngudi ta chi thay ddi tu C.

b) Bién dj xung ra
3 trang thdi 6n dinh, T, bio hda- T, ngung, ta ¢6:
Ver = Vega = 0,2V va Ve Ve

o) trang thdi tao xung, T, ngung- T; bdo hoda, ta c¢é:

Ry,
VN ppe—— S do mach phin &
« R.,+R,, ° ( ehp P)

Vs
Ver = Vega = 0,2V

. Nhu viy, bién dd xung vudng duong cho T, tao ra:
V()] = Vx - 0,2V = Vx

Bién dd xung vudng dm do T cho ra la:

Vo2 =Vee - 0,2V = Ve
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c) Thoi gian héi phuc

Theo sd d6 mach don 8n ¢d ban, trang thdi 8n dinh I trang
thdi T| bio hoa- T, ngung din; trang thdi tao xung la trang thdi T,
ngung- T bdo hoa. Sau khi xong thdi gian tao xung t thi T, s& trd
lai trang thdi ngung dan. Trong thuc 1€, mach chuta trd lai trang théi
On dinh ngay, vi lic d6 t C lai nap dién qua Rey 1am Ve, tang 1én
theo ham 56 mii chit khong ting e thisi nhy hinh vudng. Thdi gian
nay dugc goi la thdi gian hdi phuc t,.

Hang sd thdi gian nap clia tu:

Thap = RCZC

Tu nap diy trong thai gian St, nhung thudng chi tinh:

Ve 4

=
Hinh 4-5: Thdi gian hdi phuc

d) Theri gian phan cdch

Do ¢6 thdi gian hdi phuc t, dé€ mach don 8n 16 lai trang th4i
on dinh, néu tin hiéu xung kich & ngd vao 12 nhitng tin hiéu lién

ti€p nhau ¢6 tin so xung kich f;, chu k¥ xung kich T; thi chu ky T;
phéi thda diéu kién:
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Pidu kién nay cé nghia 12 khodng cdch ngdn nhat giffa 2
xung kich phai 16n hun 4§ rong xung t; va thdi gian hoi phuc tp.
Thoi gian tx + t, goi 1a thdt gian phdn cdch ty.

Ta ¢6: T > ty vai ty =1+ ty

§4.3. CAC MACH PON ON CAI TIEN
1) Mach don én ding 1 nguén

Trong ¢dc mach don gidn, nguot ta ¢d thé khong duing ngudn
“Vga va dién trd Ry duge ndi mass - lde dé Ry duge chon lai véi tri
s& khic. Trudng hyp nay mach ¢6 khd ning chng nhiéu kém.,

So dd mach don &n hinh 4-6, ngd vao 1a mach vi phiin Ri-Ci
dé ddi xung vudng ra hai xung nhon va diod D chi nhin xung nhon
Am dua vao cuce By, '

Re

®£.D % 1@

—]
v,
il

Hinh 4.6: Mach don 8n ding 1 ngudn

—
—
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2) Mach don 6n ¢6 xung kich vao cye C,

3 trang thdi én dinh T, bdo hou T, ngung, ty C nap dién ¢é
di¢én 4p nhu hinh vé (hinh 4.7). Khi ¢6 xung nhon 4m 1am diod D
duge phédn cyc thudn, ty C ¢6 chan nap dién dp duung ndi mass nén
chdn nap dién dp 4m s& lam phin cye nguge ewe By va T ngumg
dan. Lic d6, V¢, ting cao lam T, duge phan cue bio hoa va Ve =
0,2V nén w C ti€p tyc xa dién qua Ry, v mach s€ duy trl trang thdi
Ty ngung, T, bdohda cho dén khi tu x3 xong. Sau thdi gian tao xung
ty thi mach lai trd vé trang thdi 6n dinh,

tVee

Yoo

Hinh 4.7: Mach don 6n c¢6 xung kich vao cue C,

3) Mach don 6n diing tu gia téc

b€ chuyén nhanh trang thdi cia T, tif ngung din sang bio
hoa, khi 6 xung kich dm vao cue By, ta ¢é thé dang tu gia t5c C;
ghép song song Ry,. Khi ¢ xung kich 4m vio cuc B, transistor T,
dang bio hoa chuy€n sang ngung lam Vg taing. O trang thai
chuyén ti€p, tu C; coi nhu nGi tdt nén dem dién dp V¢, phan cuc
nhanh cho cue B; 1am T biio hda nhanh, Ve, gidm nhanh. Piéu nay



Ky thudt xung Nguyén Tin Phudc

¢6 tdc dung lam xung vudng ra & cyc C; ¢6 canh xuong dugc thing
ding, sifa lai do déc trude clia xung ra.

C.
%

g

+Vee

.

®_|_

!

Hinh 48: Dung tu gia tdc C;

i} JWV‘T
=

4) Dung diod cach ly sita d¢ ddc sau

Trong phin cic thong s& ¢lia mach don 8n, ¢6 xét d&n thisi
gian hoéi phuc t, cla xung ra trén cue C; 1a do tu C nap di€n gua
dién trd Ry 1am dién dp Ve ting chiim, do ddc sau cda xung hi kéo
daira.

DE lam giam thdi gian hdi phuc & ngd ra, 1am 46 doc sau
dude thing, ngudi ta diing thém didt D va dién rd Ry (hinh 4-9).
Khi T, ngung, dién ap Vcz lam phiin cyc ngude diod D va t C chi
nap dién qua Rp nén dién 4p Ve ting nhanh.

Diéu ¢in lwu y trong mach nay 1a khi Ty bao hda, Vey gidm
nén diod D duge phin cuc thudn, dién trd & cuc C; [ Rea song song
Rp-

Thudng chon: Re;=Rp = 2Rc).
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Hinh 4.9: Ding diod cdch ly D

5) Dung diod cdch ly bac vé méi néi BE,

+VCC

I

Hinh 4.10: Diod D bdo vé mdi ndi BE,

-
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Khi mach vi phin cho ra xung nhon 4m lam phin cyc thuin
diod D; dwa d€n T, ngung dan, T, bio hoda. Liic do, t C s& xa dién
va di€én dp dang nap trén tu dua vao cuec By vdi tri s0 khodng Vec,
dién 4p nay c6 thé 1am hu m6i ndi BE, vi dién 4p ddnh thing mdi
ndi BE (BVego) thuding ¢6 tri s& khdng cao (khodng vai volt).

Pé€ tranh hién tugng trén ngudi ta dat thém 1 diod D giira ty
C va cuc B). Khi tu x4 dién thi diod D sé& chiu di€n dp ngugce thay
cho méi néi BE, ma dién dp nguge clia diod thudng cao nén diod
khdng bi hu.

§4.4. BAI TAP AP DUNG

Thiét k&€ mach da hai ddn &n theo cdc yéu cau va thong s& ky
thuft sau:

- Ngudn Ve = 12V, transistor ¢6 p =100, dong tai Ic=10mA,
dd rong xung la t, = 2 gidy.

1) Tinh dién tro tai RC] = RCZ
Khi transistor dan bdo hda, ta ¢6 Vegaw = 0.2V.
Suy ra:

Ve =V 12-02
R('I = R(.z = i ] L9 = }0 ]0_3 = l,ZkQ
¢ .

2) Tinh dién trd phan cuc R, = Rp;

Pé cho transistor din bio hda, thudng chon hé sd biio hba sdu
la: k =3.
I 10.107

=3 =0,3mA
8 100

Taco: I, =k

Pién trd Ry duge tinh véi miic dién 4p phin cue bdo hoa
Vaea= 0,8V.
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V.. =V, -
R, =R,, =Tt _ 12 03_% ~ 37k
I, 03.10°
Chon tri s8 tiéu chuén: Rp = 39kQ

3) Tinh tri s6 tu'C
Theo yéu ciu do rong xung 12 t, = 2 giay.
Tacd: t, =0,69 Rg C

Suy ra: C=—tr - 2 T~ T5ufF
0,698, 0,69.39.10

Trong mach ndy khdéng yéu ciu thi€t k€ mach vi phan.
Mudn tinh tri s6 R va C clia mach vi phan phdi biét tin s& hay do
rdng cia xung vudng f.

Piéu kién ciia mach vi phén:

1
RC<<—— {xem lai chuong 2)
2t

+12V

JokQ2 12kE2
12k}
% 39kQ 7_5]'“[‘}? g

v

& b
@ ,|| Y \

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

§5.1. DAI CUONG

Mach da hai ludng dn c6 hai trang thdi n dinh, muén déi
trang thdi cda mach tif tragng thdi On dinh ndy sang trang thdi dn
dinh khdc thi phdi ¢ xung kich tir bén ngoai.

Mach da hai don 8n ¢6 mot trang thdi 6n dinh vd mot
trang thdi khdng Gn dinh - trang thdi khdng én dinh chinh 13 trang
thdi (a0 xung. Binh thudng, mach don dn s& & trang thdi n dinh,
mudn tao xung thi phdi ¢6 xung kich tit bén ngoai.

Mach da haj phi 6n khdc v6i hai mach trén, mach ddn 8n sé
tao ra séng vudng lién tuc ma khdng cdn xung kich bén ngoii.
Mach da hai phi 6n hoat dong theo diing nguyén 1y cda mach dao
ddng I loai mach ty phdt sinh tin hiéu ma khong cin tin hiéu diéu
khi€n & ngd vao.

§5.2. MACH PA HAI PHI ON CO BAN
1) S¢ @6 mach (hinh 5.1 v& 5.2)
2) Nguyén Iy hoat dong -

Thong thudng, mach da hai phi 8n 12 mach di xtng nén hai
transistor c6 cung tén, cdc linh kién dién trd, ty dién ¢6 cung tri s0.

Tuy 12 hai transistor cing té€n, cdc linh kién ciing tri sd
nhung khong thé gidng nhau mdt cich tuyét d8i. Didu nay sé lam
cho hai transistor trong mach ddn dién khong bing nhau. Khi mé
dién s€ cé mot transistor ddn dién manh hon va mot transistor din
dién y€u hon. Nhdf tdc dung clia mach hdi tiép dudng r eye C; vé eue
B, va tr e C v€ cuwe B, s& lam cho transistor din manh hon tién
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dan dé€n bio hoa, transistor din dién y€u hon ti€n dinr dén ngung
dan.

Hinh 5.1: Trang thdi T, din bdo hda - T, ngung

+VCC

G

Ngung Dan

Hinh 5.2: Trang thdi T, ngung - T, din bio hda

Gid thi€t T, din dién manh hon, w C, nap dién qua Re;
lam cho dong Ig ting cao nén T, ti€n dé&n bio hoa. Khi T; bio
hoa, dong I¢ tang cao va Ve, = Vepy, = 0,2V, w C; xd dién qua
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Ry; vd qua T,. Khi tu C; x3 dién, dién dp 4m trén t C; dua vao
cuc B, lam T; ngung (hinh 5.1).

Thai gian ngung din cla T, chinh 13 thdi gian g C; x4
dién qua Rp;. Sau khi tu C; xa xong, cyc B; lai duge phidn cuc nhd
Ry, nén Ty din bdo hoa 1am Ve = Veps = 0,2V, Didu nay lam
C, xd dién qua Rg; va dién dp dm trén t C, dua vao cyc B, lam
cho T, ngung. Liic d6, tu C; lai nap dién qua Re lam cho dong I
ting cao va T, bdo hoda nhanh.

Thdi gian ngung din cda T) chinh 12 thai gian tu C, xad
dién qua Rg,. Sau khi ty C, x4 dién xong, cuc B, lai dudgc phan cuc
ohd Rg, nén T, trd lai trang thai din bdo hda, nhu trang thdi gid
thi€t ban ddu. Hién tong nay dude lap di 13p lai tudn hoan.

.

3) Dang séng § cdc chin

Xét cue By khi T; bdo hda Vg = 0,8V. Khi T, ngung cho tu C;
x4 dién 1am cvc B, ¢6 dién 4p dm (khodng —Vcc) va dién dp dm
ndy gidm dan theo hiim s8 mi.

Xét cuc C;: khi Ty bdo hoda Ve = 0,2V, khi T) ngung Ve =
+Vee. Dang séng ra & cue C Ia dang song vudng,

Tuong tf khi xét cuc B, va cye Ca. Dang song & hai cue nay
cuing dang v6i dang séng & cuc By va C, nhung ddo pha nhau.

Chu k¥ ¢Qa tin hiéu hinh vudng:
T=t+1t;

trong d6, t; 12 thdi gian ty C( x4 di€n qua Rp; tI dién dp —Vec lén =
OV, 1, 13 thdi gian tu C; x4 dién qua R tir dién dp —Vc [€n ~ OV,
Vity C, x4 dién tf —Vcc 1&n ngudn +Vee nén dign 4p ufc thdi cda
tu (1dy midc —Vee 1am gdce) la:

f

V)= 2Vr("e-ﬁ;|-'ﬂ(\‘:
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Thdi gian t; d€ w C; xd qua Ra, tif =Vee 16n OV cho bdi

N

cong thifc: Vi =2V, e "G
Suy ra: e =g
= ho o In2
R, .C,
= t; = Rg:.Ci.dn2 = (0,69 Rg1.C,
Tudng ty, thdi gian t, d€ w C,; x4 dién qua R, tf ~Vee 1én
OV la: '
{7 = 0,69 Rgz.CZ
VB'n
0,8% y- v4 >
s : t
/<C| Xa / ;
Vel - 7 e :
VC'JL :
+Veel S :
—# - . — t

VBE"“ . .

0,8 40— //—“— >
/ N

—Vee v C xa !

. I P 'i.

chu ‘

+VCC i : l
* - > t

Hinh 5-3: Dang sdng & ¢dc chin
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Chu k¥ dao ddng:

T=t; +1,=069 (Rg,.C| + Ri2.Cy)
Trong mach da hai phi 8n di xing ta ¢é:

R =Rpz=Rg v Ci=C;=C
Chu ky dao dong:

T=2.0,6RzC=14R3sC
Tin 6 cla xung vudng:

P 1
TTT 0,6%R,,.C, + R, ()

Né&u 1a mach da hai phi dn i xdng, ta c6:

! =7 14r.C

4) Thiét k& mach

Thigt k& mach da hai phi 8n theo cdc thdng s k¥ thufit sau:
Vee= 12V, dong dién tdi & cuc 13 I = 10mA, transistor ¢6 B=100,
tan s& dao dong f = 1000Hz.

Bai giai

Mach da hai phi 8n 12 loai ddi xifng ¢6 s¢ dd nhu mach da
hai ¢g bdn (hinh 5-1, hinh 5-2).

— Tinh dién trd tdi Rc:

Khi transistor chay bdo hoa s€ ¢é:
Ve = Vg = 0,2V
Ie =1L = I0mA

Pién trd R¢ dudc tinh theo cong thitc:
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R(‘ - V:‘IT' - I/('I:'.mi' = 12 - 0’2

I, 10107

~ 1,2k

— Tinh dién trg phin cuc Ry:
D¢ transistor bdo hoa siu, thudng chon hé s& bio hoa k = 3.

Loy
57100

Bién dp phin cyc cho transistor din bdo hoa:

Ta cé: I, =k

=(,3mA

£

Vi = Vg * 0,8V
bPién trd Ry dugce tinh theo cdng thidc:

L= I/;.(- - VB.’-,'.\-(n‘ = 12 _0’_83 = 37kQ
I, 0,3.10

R

Chon dién trd Ry theo tri s8 tiéu chuin 13 39kC.
— Tinh trj s6 tu dién C:

Tir cOng thite tinh tin s8 clia mach da hai phi dn d6i xiing:

1
/= 14R,.C
] 1.
Suy ra; C =0,018uF

T14R,.f  1,439.10°.10°

$5.3. MACH PHI ON THAY POI TAN SO
1) S¢ dé mach

Tir cdng thife tinh tdn s6 cia mach da hai phi 8n cho thay
tdn sd dao dong co thé thay déi bing cdch thay ddi tri s6 dién rd
Rp hay thay d6i tri s6 tu dién C. Théng thudng ngudi ta diing bién
trd VR dé thay d&i tri s6 Ry nhtf hinh 5.4,
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+Vec
1
R

VR Z
RCI % RZ 1 % R(;z
C; _ C,
{1
1}

X
®r‘ N@

Hinh 5.4: Mach d8i tin s

2) Nguyén Iy - Thiét k&

Bién trd VR la phin dién trd phin cyc chung cho hai cuc B
chia hai transistor. Biéu kién clia mach la khi diéu chinh bi€n trd
VR s& khong ]am thay ddi nguyén Iy hoat ddng ctia mach, khi din
dién transistor vin phai & trang thdi bio hda,

Khi diéu chinh bi€n trd VR s& 1am thay d6i tri s6 dién trd
Rg: vi Ry trong khodng:

RBImax = Ri + VR hily RBZm;lx = RZ + VR
Rgimin = Ry hay Riamin = R2

Gidi han trén s& c¢ho ra khodng tin s& mi mach dao dong ¢6
thé tao ra dudge.

Gid thi€t mach da hai phi 6n dugc thi€t k€ trong phin trén
¢é tan s§ diéu chinh duge tit fyin = S00Hz dén fr.x = 1S00Hz thi
phan tinh todn duge gidi theo trinh o sau:

a) DAu tién ta gid thi€t mach dao dong da hai phi én cé tin
s§ dao ddng khong d6i 1A tin s& trung binh clia fuin VA Fua
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for + £l 50041500
fm = > — =

= 10004z

b) Vi tan s& khdng ddi 1a f, = 1000Hz bai todn d3 ud vé
dang thi€t k€ mach da hai phi 8n ¢d bdn nhu trén va ta da ¢ két
qud:

Rc =Rei = R = 1,2kQ
RB = RB1 = R32-= 39KQ
C=C, =C;=00I8uF

c) Sau khi c6 k€t qua trén ta giff tri s6 tu C khong ddi va

thay ddi tri s8 dién trd Rg d€ thay ddi tn s4 f.
1
4R, C

Ta ¢6: f=

R, = !
147.C

Suy ra:

Tri 80 Ra ti 1& nghich vdi tdn s6 f nén ta ¢6 hai trudng hop :
* Tan s8 12 friy khi Rema
* Tan 8 12 fiae Khi R

d) Tinh tri s6 dién trd Ry,

1 1

RBmax = - = -6 = SOkQ
141..C 14.500.0,018.10

. R — 1 = 1
14, C 1,4.1500.0,018.10°

may "

= 27kQ2

Trong phin nguyén 1y ta di cd:
RBmin = RI = Rz = 27k
Regmx=R; + VR = R: + VR = 80k
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Suyra: VR = Rgnux — Rpmin = B0kQ2 - 27k = 53kQ2

Chon bi€n trd VR = 50kQ theo tiéu chuin,

+12V
T
50kQ Se—
1,21@% 27kQ 27kQ $1,2kQ
e | ] e
1 I
N X v
@ vy ' Ny @

if
i}

Hinh 5.5: Mach da hai d6i tdn s8 dugc thi€t k&

- - - —~ -
e} Kiém tra diéu kién bido hoa:

Piéu kién cia mach da hii phi én 12 khi din dién phii &
trang thdi bio hda. Khi thay déi bién trd VR sé lam thay ddi Ry va
dong dién Iy nén cin ki€m tra lai trang thai din cda transistor khi
cd RBmux-

V. =V 12-08

Tacé: I, = ‘fR At = 20.10° = 0,14m4

Himax

Do dong dién Ic = 10mA, v6i B = 100 thi & trang thai khu€ch dai
ta co:
I, 10107

= =0.1mA
8 100

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

Dong dién Ignis = 0,14mA vin 16n hon Is = 0,1mA, nén vin
dam bio transistor din dién bao hoa. Trudng hgp khong dat didu
ki€én ndy thl phdi chon transistor ¢6 B 1on hon, hay dung hai
transistor rdp ki€u Darlington.

§5.4. MACH PHI ON THAY P31 CHU TRINH LAM VIEC

Trong chudng | “Khdi niém co bin v& ky thudt xung”, phin
cde thdng s8 clia tin hiéu xung c6 khdi niém v€ chu k¥ T clia tin
hi€u xung la: T = ton + tor

Trong d6, t., 12 thsi gian tin hi¢u xung ¢6 dién dp cao va torr
la thosi gian tin higu xung ¢6 dien dp thap.

Tit khdi niém trén ngudi ta dua ra hai khii niém khdc 1a d6
rong Q v he s6 ddy n cia xung.

Do rdng cla xung dude tinh theo cong thifc:

oo T

f( EAY

Nghich ddo ciia d6 rdng 12 hé s¢ diy dugc tinh theo cOng

[
thifc: =
=1

Hé s diy con dugc goi tén bing mot khdi niém kg thuar
khic 13 chu trinh 1am viéc D (Duty Cycle).

t
Nhu viy: D= —‘]’% 100%

D la i 18 phén trim cla thoi gian ¢6 xung t,, so véi chu ky

Trong mach dao ddng da hii phi &n doi Xing ta co thdi gian
x4 ctia ty C, biing thdi gian x4 cda tu C; nén:
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1
=ty = Ly =l = E T

Chu trinh 1am viéc cGa mach da hii ddi xiing:
D= ’%100% =50

D& thay d6i chu trinh 1am viéc D, ngudi ta phdi thay d6i tu
hodc tu, nhung phai gilf nguyén chu ky T.

1) S¢ dd thay @di chu trinh lam vige

Déan Ngu-ng
Hinh 5.6: Mach thay déi chu trinh

Mach dién hinh 5.6 ¢6 bién trd VR d€ thay d&i chu trinh am viéc.
VR=R; +R;

Pién rd R |2 mdt phin dién 3 Ry ding chung cho ¢d hai
transistor.

Ta co: RB|:R+R| va R32=R+Rz
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Khi diéu chinh bi€n tré theo hudng ting tri s6 R s& lam

gidm tri 38 R, va ngudgc lai. Didu nay ¢4 nghia 1 khi Rp) ting thi s&
gidm tri s& Rys va nguoce lai.

Ta vin ¢ thdi gian x3 clia hai tu €, va G tinh theo cong
thdc sau:

t, = 0,69 Ru1.Ci=0.69 (R + R).C,
t> = (),69 RBQ.Cg ={(,60(R + Rz).Cz

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

T=t1+t=0,69(R+R;)C)+0,69 (R +Ry) C,
T=0,69 [(R+R))+(R+Ry)|C

T=0,69 (2R +R, + Ry C

T=0,69 (2R + VR) C

Nhu vy, khi di¢u chinh biéh trd VR s& khong lam thay ddi
chuky T - téte [ gilf nguyén tdn 53 f - ma chi lam thay ddi thasi gian
U, Bz « tc 1a thdi gian t,,, tyr - $& lam thay d6i chu trinh 1im viée D.

2) Nguyén ly thiét ké&

Bi€n 1rd VR 13 phin dién trd phin cyc chung cho hai cuc B
cia hai transistor. Khi diéuv chinh bign trd ding vi tri gifra thi dién
trd phin cyc cho hai transistor béing nhau la:

1
Rgs= R= R+R = R+R2= R+EVR

Khi thay déi vi tri bién trd sang phdi hay trdi sé [Am ting
dién trd phan cyc Ry, gidm dién trd phin cue Rys va ngudce lai. Khi
Ra; cuc ti€u thi Ry cuc dai va ngude lai.

Ta ¢o: Riimin = Rg2min = R
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R imax = Rgamax = R+ VR

Gia thi€t mach da hai phi én ducge thigt k€ trong phin trén ¢6
tdn s& dao dong i f = 1000Hz nhung chu trinh [Am viée thay doi
dude tir 40% dén 60% thi phan tinh todn duge gidi theo trinh Y sau:

a) PAu tién ta gid thi€t mach dao ddng da hdi phi dn ¢6 tan
s& 1a £ =1000Hz va chu trinh lam viéc khong ddi 1a 50% (mach phi
8n d6i xdng).

b) V3i gid thi€t ndy bai todn di 8 vé dang thi€t k& mach
cd ban nhu trén va di ¢6 két qua:
Re =R = Rez=1,2kQ
Ruw=Rg = Ry = Rz = 39kQ
(tri s& Rg trung binh itng vdi bi€n trd VR & vi tri gilta).
C=C, =Cy=0018pF

¢) Sau khi c6 k€t qué trén, ta gilf tri s6 tu C khong ddi va
thay d8i tri s& dién trd Rpi-Re: d€ thay ddi ti, t3, tde 13 thay ddi chu
trinh lam viéc.

Ta chi cin tinh cho t; & suy ra tuong ty cho t,.

Tir tdn sO £ = 1000Hz, suy ra chu ky T la:

l ] Ims

71000

Khi chu trinh lam viéce 12 D = 40% thi thai gian ¢, fa:

= 40 T =0,4ms
100

v 1 = 0.69 RBllnin-C =0,4 ms

-3
0.4.10 32040

Suy ra: R =
y M = 060 0.018.10°
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= R = RH||‘|]1|‘| = 32,2k§2 (Ch(‘)n R = 33kQ)
Khi chu trinh lam viée Ja D = 60% thi thdsi gian t; 1a:

{, = —62 T'=06ms

100
va 4 = 0,69 Rga. C = 0,6 ms

-3
Suy ra: Ryt = 0.6.10 — =483 kQ
0,69.0,018.10

= RBImux =R + VR

Nhu viy: VR = Ryjux—R = 48,3kQ — 33k = 15,3 k(2
Chon bién trd VR = 15 kQ.

§5.5. MACH PA HAI PHI ON 6 CAC DANG KHAC

1) Mach da hai phi 6n ding diod stra dang séng

Vo
th t'h

Hinh 5.7: Dang séng vudng do
thdti grian hdi phuc

Khi transistor trong mach phi 8n d8i trang thdi tif bio hoa
(Ve = Vega = 0.2V) sang ngung ddn (Ve = Vee), thi dién dp ra
khéng tang 1&n nfc thai theo dang song vudng dudge vi lic d6 tu C
nap qua Re lam di€n dp ra ting 1én theo him s& mid. Thoi gian dién
dp ra ting lén theo ham s& mil goi 1a thdi gian hdi phuc t,. Thei
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gian ndy tu thude hiing s6 thdi gian nap cla w1 C va dién trd Re, 4,
dudgc tinh theo ¢Ong thifce:

ty=3 Tnap = 3Re.C
+Vee

&

Hinh 5-8 : Dung diod stta dang song

P& stta dang song cla xung ra ngudi ta ding hai diod D-D;
dé€ cdch ly tu C,—=C; vdi hai cye € cdia hai transistor. Khi T, ngung
din t C| sé khong nap dién qua Rez vi D, bi phin cye nguge, do
d6, ty C, s€ nap dién qua Rps. Nhu viy, di€n dp Ve s€ ting nhanh
cho ra dang séng vudng. Suy ludn twdng tf cho tu C; va dién dp Ve
khi T, ngung dan. |

2) Mach da hai phi on héi ti€p vé cuc E

Mach dién hinh 5.9 ¢6 ty dién héi ti€p C noi giffa hai cuc E,
trong khi tu Cyloai tu hda ¢6 tr 58 1dn & ¢6 tac dung loc bd thanh
phin xoay chidu xudng masse. Transistor T; duge rap nhu kiéu cyfe
B chung nén tin hiéu vao cuc E; va ra § cue Ci. Mach di€n hinh 5.9
chay theo nguyén 1y sau:

- Khi ma@i md dién, t¢ Cy nap nén Vi, =0V 1am T ngung va
Ve ting cao 1am cho T, bie hoa, dong Ie; tdng cao.
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- Dong lg sC qua Re Kim Vi ting, ty C nap dién qua R
va Rg). Dong nap vio ty C lam Vg, ting nén transistor T, cang dé
ngung dan.

Hinh 5.9: Mach phi dn hoi tiép vé cyc E

- Khi ty C nap diy thi Ig; = 0 1am Vg; gidm trong khi d6 tu Cy
di nap diay nén Vg, cao lam T, biio hda. Khi T| bio hoda, ¢6 dong
Ic) qua Rey nén Ve gidm lam Vo gidm va Ty ngung.

- Khi T; bdo hoa, T ngung thi dién dp trén tu C s& ndi ti€p
vdi dién 4p ngudn va  C sé x4 qua R¢y vl Rgz . Khi ty C; xd dién
qua Rgz $8 1am Vg gidm din dén mife di nhd thi T, lai din dién,
tao dong dién nap vio tu C nén Vg, lai ting cao lam T ngung din.
Mach dd wd lai trang thdi ban diu. Hién tiong trén lai 6&p dién
lién tuc va tuan hodn.

Mach dién hinh 5.10 ¢6 ty C ghép gitta cuc C, va cuc Ba,
mach hdi 1i€p duge thue hién nhd hai transistor ¢é chung dién ud
Re. Khi md dién, tu C nap nhanh qua Rei-Ty-Rg 1am T, din, cho ra
Ie2 qua Rg nén Vgi= Vg ting cao va Ty ngung. Khi ty C nap day
lam mat dong Iyy nén T; ngung din, Igx = 0 1am cho T, din bdo hoa
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nhd ¢6 cdu phin 4p Rg va Rg:. Liic d6, dién 4p trén tu C ndi tiép
vdi dién dp ngudn s& xd qua Ry vd Ti~Re. Sau khi tu xa xong lam
mit dién dp am dit vao cuc B, nén T, din dién ud lai nhy trang
thdi ban diu.

Hinh 5.10: Mach phi 6n ding chung Rg

Trong mach dién hinh 5.9, ty C nap dién qua Re;—Rg; va xi
dién qua R¢y va R,

Ta ¢é: Tup = (Re2 + R ).C  vi Txi = {Rey + Rg).C

N&u mach duge thigl ké ¢é Rei= Rez va Rgi= Ry thi xung
vudng d ngd ra [ tin hiéu vudng dbi xing.

Trong mach di¢n hinh 5.10, tt C nap qua R¢i—Rg, xd dién qua
Ri-RE.

Ta c6: Toap = (Rer + Re).C  vi i = (Ry + Rp).C

Do dién trd Ry thudng rdt 16n so v6i Ry nén xung ra 1 mot
tin hi€u vudng khong ddi 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
tzo mach da hai phi dn, gbm T; loai NPN va T, loai PNP, Mach ¢6
nguyén ly lam viéc nhu sau:

RBI

Hinh 5.11: Mach phi dn dung transistor NPN-PNP

Khi md di¢n, Ty din do dugc phan cuc cdu phin thé
Rgi-Ry>. Lic d6, dong Iey Iam gidm dién 4p V¢ nén cling lam
gidm Vi), Hién twgng nay s& lam cho T, ciing dufc phan cye nén
dindién (Vi T, 2 loai PNP).

Khi T; din ¢6 dong Ie; gua Re, lam Ve ting va t C nap
dién qua Rg~T, v Ry, xudng mass. Dong nap niay qua Ry, lam
Vi, ting va T, chay bio hda, kéo T, bio hoa theo.

Khi tu C ngp diy lam mit dong qua Ry, nén Vg, gidm lam
T, chay y&u din theo T, chay yéu. Lic d6, Ver gidm nhd do T, din
y&€u lam di¢n dp wén t C ghép ndi ti€p véi dién dp ngudn, w C &
xd dién qua Ry vd Rey. Lic do, dién ap am wén tw C & lam Vg dm
nén Ty ngung, kéo T, ngung theo.
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Khi tu C x4 dién xong thi mach trd lai trang thdi ban dau va
hién twdng trén duge HEp dién lién tyue, tuin hoan. Thoi gian nap
clia tu qua Rg v Ry ¢6 tri 56 nhd , nén ngin hon so vdi thoi gian
xa cda t qua Rpy v Ree. Do d6, tin hiu xung ra ¢d dang xung
vudng khong doi xidng.

4) Mach da hai phi dn cho ra tdn s& rat thap
Mach da hai phi 8n ¢d bdn ¢6 céng thife tinh tin s dao
1

dong: =
ok S =Tar.C

Trong c¢Ong nghiép, ¢é nhifng trudng hep cin tao ra tin hiéu
xung ¢6 tin s f rat thip (f<<l1Hz). Thi du: f= 0,01Hz. N6i cdch
khdc, xung vudng ¢6 chu ky T rat dai (T >> 1gy).

Theo cong thic wén, dé cé f rit thip thi tri s8 Ry va tu C
phai rit 1dn. Trong thye t&, trj s0 tu C loai ty hoa cling ¢6 mife gidi
han khong thé qud 1dn, dién 3 Rg n€u qud 16n s€ khong thoa diéu
kién bio hda sau, vi lic d6, dong Ig s€ nho theo cong thic:

V. [ Vm-;

I, ~=*
Va: [,=k=L

Dé gidi quyét cho trudng hgp trén, ta ¢ th€ ding hai
transistor rdp kiéu Darlington dé ¢ dd khu€ch dai dong 16n. Trong
mach dién hinh 5.12, hai transistor Ti4-Tig rdp ki€u Darlington, hai
transistor Tza-T2e ghép Darlington dé€ tao ra mach da hai ddi ximng.
Vi céch rap ki€u Darlington thi 46 khu€ch dai dong chung cho hai
transistor:

Benung = Ba-Pa ( vai ngan + vai chyce ngan)

Piéu kién bio hoa sdu bay gid s€ 1a:
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I,
BBy
Vdi B chung rdt 16n thi dong dién Iy sé& ¢6 tr sO rat nhd va
diéu nay gitip cho viéc chon tri 56 Ry ¢6 thé 16n theo cong thife:

Ve =2V

I, =k

R, = Lo TV
# jh.

Tis—Thia Tia—Tag

Hinh 5.12: Mach phi 6n ¢6 tdn s& rit thdp
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CHUONG 6
MACH TAO XUNG DUNG OP-AMP

Trong cde chuong 3-4-5, chiing ta di khdo sdt cic mach
tao xung dang transistor rdi, trong chudng ndy chiing ta sé khio sdt
cde Ung dung cia OP-AMP trong k¥ thuit xung,

§6.1. MACH FLIP - FLOP DUNG OP-AMP

+Veo

100kQ

Vo=+V¢e

Vuz = OV

100K

+V¢

Hinh 6-1: Mach F/F diing OP-AMP
kich ddi trang thdi biing xung am

Mach F/F diing OP-AMP nhu sd dd hinh 6.1 ¢ hai OP-
AMP lam viéc nhu Bai mach khuéch dai so sanh. Hai OP-AMP sé& &
trang thdi bio hda duong néu ¢o:
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Vi'r>Vy = Vpo="V¢e
hay ¢ trang thdi bio hoa am néu ca:
A\ >V',+ = Vo= 0V

Gid thi€l, mach ¢6 trang thai nhu hinh v&, véi V1= *Vee va
Vo= 0V.

OP-AMP @ duyge hdi G€p tr Via = 0 V vé ngd In” qua dién
trd 10kQ nén vin ¢ V¥ > V; va Vg, = *Vee 8n dinh,

OP-AMP @ duge hdi ti€p tit Vi = +Vee vé ngd In” qua dién
trd 10k (10kQ<< 100K, nén vin ¢6 Vi > V" v Vo, = 0V 8n
dinh.

Pdy 1a trang thdi dn dinh thd nhit cda mach F/F, OP-
AMP @ & trang thdi bdo hoa duong va OP-AMP @ d trang thdi bio
hoa am. D& ddi trang thdi cia F/F, cho cong tic S ndi vio ngd
In™ ¢ia OP-AMP @ dang bio hoa dm. Lic do, V7 = OV va V'
>V, nén OP-AMP @ chuyén sang bdo hoa dudng, Vo, = *Vee qua
dién trd hoi ti€p 10kQsé lam d8i trang thdi cia OP-AMP @ tir bio
hoa dudng sang bao hoa am vi lidc d6 OP-AMP @ ¢6 V; > V™,

Lity ¥: Dién trd hoi ti€p phdi ¢6 tri s6 khd nhd so vdi dién
trd ndi ngd In* 1€n ngudn *Vee.

Cong tic § ¢6 diém chung ndi masse xem nhu xung dm
kich di€u khién F/F. Cong tdc S ¢6 thé ndi 1én ngudn "Vee qua dién
trd dé kich ddi trang thdi cha F/F nhu xung dudng kich diéu khién
F/E. Trutgng hdp niy, xung dudng phdi duge dua viao OP-AMP ®
dang bio hda dwong. S dd hinh 6.2 13 mach F/F ddi trang thdi biing
xung dudng.
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+Vee
100k
Vu=tVc
V=0V
100kQ
+Veo

Hinh 6.2: Mach F/F ding OP-AMP
kich d&i trang thdi bing xung duong

Nhu vay, dé d6i rang thii cia F/F ¢6 thé diing mot trong hai
phudng phap sau:

— Cho xung 4m (hay mic dién dp thdp) vao ngd In~ cha
OP-AMP dang biio hdoa im.

- Cho xung dudng (hay mitc dién 4p cao) vao ngd In~ cia
OP-AMP dang bio hoa dudng.

§6.2. MACH FLIP-FLOP HOI TIEP BANG DIOD

Mach Flip-Flop hinh 6.3 diing hai diod D|-D;, d€ nhan xung
kich & ngd vao va hai diod D; - Dy d€ 13y dién dp hdi ti€p.

Gia s mach dang c6 trang thdi dn dinh nhu hinh vé&, OP-
AMP ® dang bio hda dudng, Vo = +Vce; OP-AMP @ dang bio
héa Am, Vo = 0V,
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Hinh 6-3: Mach Flip-Flop hdi ti€p bing diod

Trusng hgp ndy, néu cho xung dm vao ngd Vj; cia OP-AMP
dang bio hda am thi diod D, bi phan cyc nguge nén xung dm khong
tdc ddng dugc vao mach F/F va mach khong ddi trang thdi. Mudn déi
trang thdi cia mach F/F phdi cho xung duong vao ngd Vj cia OP-
AMP dang bio hoa dudng. Lic d6, diod D, duge phan cufe thuin s&
cho xung dudng vio mach F/F va 1am mach d8i trang thdi.

Nhir viy, khi sit dung diod nhu hinh 6.3, hai mach F/F chi
con mot cdch kich doi trang thdi 1 cho xung ducng (hay mitc dién
4p cao) vio ngd In” clia OP-AMP @ dang bio hoa dudng.

§6.3. MACH DAO DONG TICH THOAT
1) Nguyén Iy

Mach dién hinh 6.4 12 s¢ d5 mach dao ddng tich thodt diing
“OP-AMP @@ cho ra tin hiéu vudng.
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K¥ thudt xung Nguyén Tin Phudc

Sd d6 ¢6 hai mach hdi GEp tif ngd ra vé hai ngd vao. Ciu
phan d4p RC hdi ti€p v& ngd In", cdu phin dp R,—R; hdi ti€p vé ngo
In*.

C\'am

Hinh 6-4: Much dao ddng tich thodt

B¢ gidi thich nguyén Iy mach, ta gia sit tu C chua nap dién
va OP-AMP dang & trang thdi bdio hoda duwdng, Vo= *Vee. Lic nay,
ciu phan dp Ry—R, dua dién dp duong vé ngd In® vdi mie dién ap:

R,

L.-*'=+ V =
“ R +R,

"

V, (Vin" > 0V)

Trong khi d6, & ngd In” ¢6 dién dp ting din 1én tit OV, dién
dp @ng do tu C nap qua R theo qui ludt ham mi vdi hiing s6 thai
gian la 1=RC,

+

Khi tu nap va ¢é Vi, <V , OP-AMP vin & trang th4i bio
hda duong. Khi tu C nap dén mic dién dp V>V thi OP-AMP
ddi thanh trang thdi bio hoa im, ngd ra ¢6 Vo = "Vee. Lite nay, cdu
phin dp Ri-R; dua dién dp 4m vé ngd In* vdi mite dién dp:
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Chuong 6 Mach tao xung dding OP-AMP

R,
Iu Vr( I R—— V

R - R " ( Vm+< ov )

Trong khi 6. & ngd In” vdn con dang & mite dién dp dudng
R,

R + R,

viy, OP-AMP sé& chuyén sang trang thdi bio hoa am nhanh, cho

canh vudng thing ding, Tu C biy git¥ s¢ xd dién dp duong dang

nap trén tw gqua Ry va 1di d ngd ra xudng mass.

vl tri sO V. sty

" e’

, do w C dang ¢on nap dién. Nhu

Khi ty C xi dién dp dudng dang 6 thi V! vAn & muc dién
dp dm nén OP-AMP viin & trang thdi bdo hda dm. Khi t C da xd
hét dién dp dudng s& nap dién qua R dé€ ¢6 dién dp am dang ¢d, do

ngd ra dung & trang thdi bao hoa am. Chiéu nap dién bay gid ngudc
vdi chiéu ddng dién nap trén hinh vé.

Khi tu C nap dién dp Am dén miic V., < Vi; {ngd In nhd hdan

ngd In") thi OP-AMP lui ddi thinh trang thii bao hoa dudng v ngd ra ¢o
Vo="Vee

Mach dd trd lai trang thdi gid thiét ban ddu va hién wing
trén ¢ iép dién lién tue, tudn hoan.

2) Dang séng ¢ cdc chan
Mufc gidi han dién dp ngd ra:
Vimas = +VCC Vomin = Vo

Mite gidi han dién dp & hai ngd vao:

;e R,
I,.I = "(,E,-E—_
|+R3
. R,
V=" Voo —
R + R,
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K#¥ thuit xung Nguyén Tin Phudc

A AL
AR

v;,

m

Vi

Vo

+Vcc

+VCC

Hinh 6-5: Dang séng ngd vio va ngd ra

Dang dién dp ¢ ngd In” 12 dang tam gidc. Thdi gian dién dp
& ngd vao In” ting 1 Vg 1én Va 1d OP-AMP & trang thdi bio hoa
ducng, thixi gian dién &p ngd vio In” gidm tir V4 xudng Vs ih OP-AMP
& trang thdi bio hda am. Dang dién dp § ngd In* va ngd ra la trang
thdi xung vudng doi xitng. Chu k¥ cta tin hi¢u dude tinh theo ¢Ong
thife:

T=2R(*1n§i‘_2_R_2

Suy ra, tin s8 cda tin hiéu dude tinh theo cOng thife:

o
f= —
T
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Chudng 6 Mach tao xung diing OP-AMP

Truting hgp dic biét :

*Ri=2R; =T=2RClIn2 (In 2= 0,69)
= 2RC.0,69
= /= 2.0.619R(.' B 1.41‘2(‘
*Ri=R; =T=2R.ClIn3 (In3=10n
= 2RC.1,1

Hinh 6-6: Mach dao ddng tich thodt ddi tdn s&

Theo ¢Ong thite tinh chu ky va tdn s§ dao ddng nhur rén ta
¢6 thé ddi1dn s dao ddng bling cic phuong phdp sau:
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K¢ thuit xung Nguyén Tin Phudc

* Thay déi tf s0 clia cidu phin dp trong mach hdi ti€p duong (R,
vi Rz)

* Thay ddi tri s dién trd R hay tu C trong mach hdi ti€p am.

Tin s& clda mach dao ddng tinh thodt (hinh 6-6) ditge tinh
theo cOng thitc:

R +2(R, +VR.)

T=2(R+VR)Cln

1

4) Mach ddi chu trinh lam viéc

Hinh 6-7: Mach dao ddng tich thodt doi chu trinh 1am viée

Trong s¢ dd mach dao ddng tich thodt c¢ bin dung OP-
AMP, tu C nap dién va xa dién déu qua dién rd R, nén hiing s6
thdi gian nap va xd biing nhau. Piéu ndy ¢é nghia 12 thdi gian xung
vudng cé dién dp cao va thii gian xung vudng cd dién dp thip dai
biing nhau. Xung vudng ra 1 xung khong ddi xing ¢4 chu trinh 1am
viéc 1d D = 50%.

84



Chuung 6 Mach o xung ding OP-AMP

pé thay déi chu trinh 1am vi€c, mach dao ddng tich thodt ¢é
s¢ 40 nhy hinh 6.7, bién tv§ VR s& lam thay d8i thai gian nap va
thafi gian xd cida ty theo hai hudng nguge nhau, nén ting thai gian
nap s¢ 1am gidm thdi gian xd va ngude lai.

Khi tu C nap dién dp duong tif ngd ra sé nap qua dién trd R,
bi€n tr&§ VR (phin duwdi) va qua diod D,. Khi tu C x4 dién ap duong
va sau dd nap dién dp dm sé xd qua R, bién trd VR (phin trén) va
qua diod Dy,

Khi diéu chink bién trd VR chi lam thay d&i chu trinh lam
vige ma vin gilf nguyén tin s dao dong.

§6.4. MACH TAO XUNG VUONG VA TAM GIAC

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

!
|1
i+
<
Kond
AW
<
~
-;lfw

Hinh 6-8: Mach i;_m xung vudng va tam gidc
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Ky thuit xung ~__Nguyén Tin Phurde

OP-AMP ® 13 mach dao ddng tich thodt d€ tao xung vudng
theo nguyén Iy trén. Xung vudng dude 14y trén bi€n tr§ VR, dé
thay dii bién do ngd ra.OP-AMP @ 1a mach tich phén tich cye,
nhin xung vudng tir ngd racha OP-AMP ® d8i thanh dang xung
tam giic. Xung tam gide duge 1y rén bién rd VR, dé thay ddi
bién d§ ngo ra.
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CHUONG 7
VI MACH DINH THi 555

§7.1. PAI CUONG

Vi mach dinh thi 555 va ho cda né duge dng dung rit rong
rdi trong linh vie dién tf din dung cling nhu dién 0¥ cong nghiép,
vi n€u k&t hgp vdi cdc linh kién RC rdi bén ngodi mét cdch thich
hop thi n6 ¢6 thé thye hién nhiéu chifc ning nhy dinh thi, tao xung
chudn, tao tin hiéu kich hay diéu khién cdc linh kién bdn din cong
suit nhu transistor, SCR, Triac ...

Trong chudng ndy sé gidi thidu cdu tnic, nguyén 1y cia IC
555 v cdc dng dung ¢d bin clia né, dong thdi gidi thiéu cic kiéu
giao ti€p vdi tdi & ngd ra.

§7.2. S0 PO CHAN VA CAU TRUC

Hinh 7.1: Cdch ra chin
cia IC 555

Vi mach 555 duge ch€ tao thdng dung nhit 12 dang vé 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 ciin ban va ning cao Nguyén T4n Phudc

Chén 3: Output (ngd ra)

Chan 4: Reset (hdi phuc)

Chién 5: Control Voltage(dién 4p diéu khién)
Chén 6: Threshold (thém - ngudng)

Chéin 7: Discharge (x4 dién)

Chén 8: +V¢c (ngudn duong)

Bén trong vi mach 555 ¢6 hon 20 transistor va nhiéu dién trd
thyc hién cic chife ndng nhy trong hinh 7.2 gdm ¢é:

1) Cau phin dp gom ba dién rd 5k ndi r ngudn +Vee Kudng
mass cho ra hai dién dp chudn 12 1/3Vee va 2/3Vee .

2) OP-AMP (1) 1a mach khuéch dai so sinh ¢ ngd I, nhin
dién dp chudn 2/3Vcc cdn ngd 1," thi ni ra ngodi chan 6. Thy thudc
dién dp cla chan 6 so véi dién 4p chuin 2/3Vee ma OP-AMP (1) ¢6
dién dp ra mdc cao hay thap dé [am tin hiéu R (Reset) diéu khién
Flip-Flop (F/F).

3) OP-AMP (2) 12 mach khuéch dai so sdnh ngd Iz* nhin dién
dp chudn 1/3 Vee con ngd I, thi ndi ra ngoai chin 2. Toy thudce
di€n 4p chdn 2 so vdi dién dp chuin 1/3Vee ma OP-AMP (2) ¢d
dién dp ra mic cao hay thdp dé lam tin hiéu S (Set) diéu khién
Flip-Flop (F/F).

4) Mach Flip -Flop (F/F) 14 loai mach ludng &n kich mét bén.
Khi chan Set (S) ¢6 dién dp cao thi dién dp nay kich ddi trang thai
F/F lam ngd Q 1&n mufe cao va ngd ¢ xubng mifc thip. Khi ngd Set
dang & mifc cao xudng thap thi mach F/F khong déi trang thai. Khi
chin Reset (R} ¢é dién dp cao thi dién 4p nay kich d8i trang thdi
ctiia F/F lam ngd @ 1&n mifc cao va ngd Q xudng mutc thip. Khi ngd
Reset dang & mife cao xudng thip thi mach F/F khong d8i trang
thai.
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Chudng 7 Vi mach dinh thi 555

5) Mach OUTPUT 12 mach khuéch dai ngd ra dé ting do
khuéch dai dong ¢dp cho tdi. E)ay 13 mach khu€ch dai ddo ¢6 ngo
vao ld chin Q_ cia F/F nén khi Q ¢ mifc cao thi ngd ra chin 3 clia
IC s& ¢6 dién dp thip (= OV) va npuge tai khi O & me thip thi ngd
ra chin 3 cda IC s& ¢6 dién dp cao (= Vee ).

6) Transistor Ty ¢6 chin E ndi vao mot dién dp chuiln khodng
1,4V va loai PNP nén khi cuc B ndi ra ngodi bdi chan 4 ¢6 dién ip
cao han 1,4V thi Ty ngung din, T, kh(mg dnh hudng d&€n hoat dong
ciia mach, khi chin 4 ¢6 dién trd-tri s6 nhé thich hop ndi mass thi T,
din bdo hda dbng thdi lam mach OQUTPUT ciing ¢én bio hda, ngd
ra xudng thap. Chin 4 dugce £ol la chdn Reset nghia 13 né Reset IC
555 bat chip tinh trang & cdc ngd vao khdce, do d6, chin Reset
ding dé két thic xung ra sdm khi cdn. N&u khong dung chite ning
Reset thi ndi chan 4 1én Vee d€ tranh mach bi Reset do nhiéu.

Ve

® @ Threshold

Contral
Volttage

®

NoT OUTPUT

Discharge

GND

@®
Trigger G5 @ Reset

Input

-
}
L]
]
]
1
1
1
1
1
1
1
1
1
1
[}
]
1
1
3
1
1
1
1
1
1
I

Hinh 7.2: Cau trii¢ ca IC 555
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7) Transistor T, ¢6 cic C d€ hd ndi ra chidn 7 (Discharge = x4).
Do cyc B duce phin cuc bdi mifc dién dp ra O ciia F/F nén khi Q 8
mic cao T, bio hda va cue C; coi nhw ndi mass, lic d6 ngd ra chan
3 ¢ling & mic thip; khi O & mic thip thi T ngung dén cyc C, bi
hd, ldc d6, ngd ra chin 3 ¢6 dién dp cao. Theo nguyén 1y trén cuc
C, ra chan 7 ¢6 thé 1am ngd ra phy ¢é mic dién dp gidng muc dién
dp cda ngd ra chin 3.

§7.3. MACH DA HAI PHI ON DUNG 555
1. Mach phi 6n cd ban

+V(j('= 12V
15
R |
8 4

Ingp

.
Rg IT 6 555 3

Hinh 7.3: Mach da hii phi 8n

R=1,2kQ2

p,

'!I——H—— o

S¢ dd mach hinh 7.3 13 dng dung cta IC 555 lam mach da
hai phi 6n d€ o xung vudng.

Trong mach, chin ngudng (Threshold) s6 6 duge ndi vdi
chian ndy (Trigger) s6 2 nén hai chin nay ¢6 chung dién dp la dién
ip trén ty C dé so véi dién ap chuidn 2/3Vee v 1/3Vece bsi OP-
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Chudng 7 Vimach dinh thi 555

AMP (1) va OP-AMP (2). Chdn 5 ¢6 ty nhd .01 ndi mass loc nhidu
tdn 58 cao ¢6 thé 1am anh hudng dién dp chuéin 2/3Vee. Chin 4 ndi
ngudn +Vcc nén khong dung chifc ning Reset, chan 7 xa dién duge
ndi vao gilta hai dién 13 R4 v Ry tao dudng x4 dién cho w. Ngd ra
chin 3 ¢6 dién trd gidi han dong 1,2kQ va Led d€ biéu thi miic
dién dp ra (chi ¢6 thé ding trong trudng hop tn s6 dao dong thap
tif 20Hz rd xudng vi & tdn s8 cao hon 40Hz trang thi sdng va tit
cda Led khé ¢6 thé nhin bigt bing mit thuding).

D€ phin tich nguyén ly cia mach ¢in k&t hgp mach ing
dung hinh 7.3 va s¢ db cau triic hinh 7.2.

Khi mdi déng dién tu C bdt diu nap tir OV 1én nén:

- OP-AMP (1) ¢6 Vi" < Vi, ngd ra Vg, = mifc thdp, ngd R = 0
(mifc thap).

- OP-AMP (2) ¢6 V" > Vi, ngd ra Vo, = mifc cao, ngd S=1 (miic
€a0).

-Mach F/Fcdngd S=1nénQ =1 va é = 0. Lic d6, ngd ra
chén 3 ¢6 Vo = Ve (do qua mach d30) 1am Led sdng.

- Transistor Ty ¢6 Vg = 0 do é = 0, T2 ngung din va dé ty C
dudc nap dién.

Tu C nap dién qua R, va Rp vdi hiing s8 thdi gian khi nap:
Thap = (RA + RB) C

Khi dién 4p trén tu ting d&€n 1/3Vee thi OP-AMP (2) ddi
trang thdi, ngd ra cé Vo = mife thip, ngd S= 0 (mifc thip). Khi S
xudng muc thdp thi F/F khong ddi trang thdi nén dién ap ngd ra vin
¢ mifc cao, Led vdn sdng.

Khi di€n dp trén tu ting dé&n nuic 2/3Vcc thi OP-AMP (1)
doi trang thdi, ngd ra ¢é Vo, = mic cao, ngd R=1.

9]



K# thuit xung ¢in ban va ndng cao Nyuyén Tin Phudc

- Mach F/F ¢6 ngd R=1 nén Q =1, ldc d6 ¢chin 3 ¢6 Vo = 0V lam
Led tat. Khi ngd Q: I s& lam T; diin bdo hda va chan 7 ndi mass
lam w C khong nap tiép dién dp duge ma phai xd dién qua Ry va
transistor T> xudng mass.

Tu C xi dién qua Rg vdi hiing s0 thii gian:

Txa = RB-C

Khi di€n ap trén tu (tdc 13 dién dp chian 2 va chin 6) gidm
xudng dudi 2/3V¢c thi OP-AMP (1) déi trd lai trang thdi ¢l 13 Vo
= mie thdp, ngd R = 0. Khi R xudng mifc thip thi F/F khong ddi
trang thdi nén dién dp ngd ra vin & mifc thap, Led vin tdt. Khi dién
dp trén tu gidm xu(fng d&n mitc 1/3Vee thi OP-AMP (2) lai ¢c6 V' >
Vi nén ngd ra Vg2 = mifc cao, ngd S = 1. Mach F/F ¢6 ngé S = 1
nén Q=1va O =90, ngd ra chin 3 qua mach ddo ¢cd Vi =+V¢e 1am
Led lai sing, ddng thdi lde d6 T; mat phin cuc do @ = 0 nén ngung
din ddng thdi chadm dit giai doan xd dién cha ty. Nhy vy, mach d3
trd lai trang thdi ban ddu va ty lai nap dién tf mifc 1/3Ve 1€n mife
2/3Vece , hién tuong nay sé ti€p dién dién tuc va tdn hoan.

Luu ¥: Khi md dién tu C s& nap dién i OV 1€n 2/3Vcc rdi sau dé
tu xd dién tir 2/3Vce xudng 1/3 Vee chif khdng xd xudng OV. Nhitng
chu k¥ sau tu nap tir 1/3Vece én 2/3Vee chit khdng nap tr OV nira.

Thdti gian ty nap 13 thdi gian Vg = +V¢e, Led sdng. Thai
gian tu xa 1a thoi gian Vo = 0V, Led tdt.

Thdi.gian nap vd xa cita tu dude tinh theo cong thitc:
* Thait gian nap: twp = 0,697,y

toap = 0,69(Ra + Rp) C
* Thai gian xa: t; = 0,691,

ty = 0,69R; C
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Chuung 7 Vi mach dinh thi 5355

bién dp & ngd ra chan 3 ¢6 dang hinh vudng véi chu ki
T= {Ili.i'[! + g
T=0,69(Ry+2Ry) C

Do thai gian nap va thdi gian xd khong bing nhau (t,,, > 1)
n€n tin hi¢u hinh vudng ra Khdng d6i xing. Tan sd cla tin hiéu hinh
1 1

vudng: f==—=
T 0.69%R, +2R, )

2. Dang séng ra tai cdc chian

V¢

4 Chin2-6
{2/3)Vee

(1/3)Vec

0 i
* Chin3 : '

L J

Hinh 7.4: Dang dién dp tai ¢dc chdn
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Hinh 7.4 1a dang dién dp tai ¢dc chin 2-6, chin 7 va chidn 3 trong
d6 khodng thii gian dién dp ting 1a thdi gian tu nap, khodng thdi
cian dién 4p gidm 12 thdi gian ty xa.

Khi khdo sit dang dién dp tai cdc chan ¢in luu ¥ khi md
dién thi tu C s& nap dién tit OV 1én d€n 2/3Vee nhung khi xa ¢hi xd
dén 1/3V¢c, do d6, nhitng ldn nap sau tu chi nap tir 1/3 dén 2/3Vcc.
P& tinh chu k¥ cda tin hiéu ngudi ta chi tinh cdc 1dn nap sau chi
khong xét1an nap ddu tién.

Khi ty nap thi chin 7 ¢6 dién dp cao hon chin 2-6, nhung khi

tu x4 thi chin 7 gidm nhanh xudng OV (do [; trong IC chay bioe hoa)
chit khong gidm theo hdm sd mi trén e C.

2. Mach phi én déi xitng
Trong mach phi 8n, do thdi gian nap va thdi gian x4 cla W
khong biing nhau nén dang dién dp vudng 3 ngd ra khdng ddi xiing.
Ta co: thap = 0,69(Ra + Rp)C
ti=069Ry.C

Pé cho dang song vudng & ngd ra dbi xd¥ng ngudi ta ¢6 thé
thue hién bling nhiéu cdch.

Cdch thit 1: Chon dién trd Ry ¢6 tri 8 rdt nhd so vdi Ry thi lic
do sai O gilfa typ VA ty col nhu khong ddng ké. Piéu nay kho thue
hién néu 1am viée & tdn s8 cao. Pién trd Ra ¢6 tri s6 t0i thi€u
khodng vai kQ thi Ry phdi ¢6 tri 8 vt Idn khodng vai trim kQ. Vi
cidc tri s& dién trd nay thi tan s8 dao ddng khong thé cao dudc.

Cdch thir 2: Dung diod D ghép song song Ry theo chiéu hudng
xudng (hinh 7.5a). Khi ¢ diod D, thdi gian s C nap 1am diod D
duge phin cyc thudn ¢d dién trd rat nhd nén coi nhu ndi tit Ry,
Thai gian nap di€n c¢ta e C duge tinh theo ¢dng thite:

I’“‘.’p = 0,69RA.C
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Chudng 7 Vi mach dinh thi 555

Khi tu C xa dién thi diod dugc phin cyc ngude nén tu vin x3
di€n qua Ry. Thoi gian x4 dién cia ty dugce tinh theo ¢Ong thife:

tw = 0,69R.C

Né&u chon tri s& Rx = Rg thi mach tao ra tin hiéu hinh vudng
doi xitng.

+Vee
.

6 555 3

P

Hinh 7.5b

-
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Thit ra trong mach dién hinh 7.5a, khi tu nap dong dién phai
qua Ra vi dién trd thudn cla diod nén thdi gian nap vin 16n hon
thoi gian x4 mat it. PE cho tin hiéu thit dai xing thi ghép thém
diod nd1 i€p va3i dién trd Ry nhu hinh 7.5b. Nhu vy, ¢d hai trudng
hgp nap va xa déu ¢6 diod. Diéu kién cda hai mach trén 1a Ry phdi
c6 tri sO khd 180 so vdi dién te§ thuin cva diod.

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

- Thay ddi tin s8 f md vin gilf nguyén chu trinh 1Am vige (d0i
xing)

- Thay ddi chu trinh 1am viéc ma vin gii¥ nguyén tin so 1.

B¢ ¢6 thé thay ddi tin hi¢u hinh vudng ra md vin ¢ tin hiéu
ddi xing thi hai dién trd R v Rg phdi dude diéu chinh sao cho
cung ting hay gidm tri 6. Liic d6 trong mach dién ¢6 hai dién trd
VR4 vil VR ghép ndi 1i€p nhut trong sd dd hinh 7.6a.

Ra
VR,
78 4
Ry
DASZVR% 6 §5§ 3 [ Vy
Dy
J_ 5 1 5
4
I C l IO.GI

Hinh 7.6a: VR, - VR chung truc, chinh ddng hudng
Mach thay ddi tan s&

+V(‘(‘

-~
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Chudng 7 Vimach dinh thi 555

R, s
VRa
78 4
Rg
DA VRB . 6 555 3 __Vn
Dg _
2 1 5§
%C l iﬂ.ﬂl

Hinh 7.6b: VRa - VRg chung truc, chinh nguge hudng
Mach thay ddi chu trinh

+Veo

D€ thay d8i chu trinh lam vi€c tfc 1a thay ddi t 1é thdi gian
tin hi€u ¢6 dién 4p cao va thdi gian tin higu ¢6 di¢n 4p thap (hay la
thdfi gian nap va thdi gian xa cda tu) nhung van gilt nguyén tan s8
nghia 1a chu ky T biing hiing s8, hai dién trd R, va Ry phai duge
di€u chinh sao cho khi R, ting thi Rg gidm ciing mot gid tri thay
ddi. Lic d6, trong mach ¢6 hai bién trd VR, va VR ghép ndi ti€p
nhy s dd 7.6b nhung hai bi€n trd duge didu chinh nguge hudng.

§7.4. MACH PA HAI PON ON DUNG 555
1. Mach da hai don 6n cd ban

- D& ¢6 thé phan tich nguyén I¥ ciia mach don &n mot cich d&
hi€u, cdn sif dung hai so d8 hinh 7.7 va 7.8. S6 48 hinh 7 7 vé mach
dp dung IC 555 lam mach dan dn, sd d3 hinh 7.8 k&t hop véi so dd
c¢Au tric bén trong IC.
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+V ¢
R $ ‘
T 8 4
7
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1 6 555 3|
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Hinh 7.7: Mach don 8n ding IC 555
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Hinh 7.8: Mach don 8n va sd dd ciu tric clia IC 555

Trong mach nay chin ngudng s& 6 vd chan xa dién s§ 7
duge ndi vao diém chung cda mach dinh thi RyC. Chén 2 nhiin xung

98



Chudng 7 Vimach dinh thi 555

kich duge ndi 1€n ngudn +Vee qua dién @ 10kO sao cho chin nay
¢ dién dp tdn hon 1/3Vee. '

Pic diém ctia mach dun 8n 13 khi ¢6 xung dm hep tdc dong
t¥e thai & ngd vao Trigger chin 2 mach s& ddi trang thai va tat ngd
ra chin 3 s& ¢ xung dwong ra. Do rong xung & ngd ra ¢6 thdi gian
ngin ty thude mach dinh thi RC, sau d6 mach sé& trd lai trang thai
ban diu.

Nguyén Iy mach don 6n duge gidi thich nhy sau:

Khi md dién, tu C ndichin 7 vi chin 7 xudng mass 1am OP-
AMP (1) ¢6 ngd T, nhd hon ngd I, nén ngé ra Vo =0V, ngd R &
muc thip. Lic d6, OP-AMP (2) ¢6 ngd Iy ciing nhd hdn ngd 1, nén
ngdra Vo, =0V, ngd S LUII}:, 3 mifc thap Mach F/F ¢6 hai ngd R va
S déu & mue thip va nhd ciu tric cha mach chi ti€t nén F/F ¢6 n;,o
ra Q ¢ mic cao, qua mach ddo ngo ra chiin 3 s& ¢d muc thip gin
0V, Khi Q 3 muc cao tao phin cue bio hoa cho T, T din ndi chan

7 xudng mass chin 6 cling bi ndi mass nén ty C khong nap dién
duge mach s& On dinh § trang thdi nay n€u khong ¢é tic dong khdc
tr b€n ngodi.

Khi déng khoa K s& ¢6 xung am kich vio chin Trigger s6 2
lam OP-AMP (2) ddi trang théi cda ngd S Ién mife cao. Ngd S cao
diéu khién F/F a6i trang thdi Jam ngo Q xudng mifc thip, ngd ra
qua mach ddo s€ ting 1én mdc cao va xung dudng ra. Lic do, Q g
mifc thip nén T, ngung din d€ w C nap dién qua Ry. Trong thii
gian tu C nap dién mach vin giif trang thai ndy nén ngd ra i€p tuc
d mifc cao .

Dién dp nap trén ty ¢6 tri s§ ting theo tam s8 mi va khi dién
dp dat 2/3V¢c thi OP-AMP (1) ddi trang thdi, ngd R ting 1én muc
¢40. Ngd R ¢6 mifc cao s& di€u khién F/F trd lai trang thai cd, ngd O
lén mifc cao s& 1am ngd ra mach ddo s& xudng mic thap chim diit
xung dudng ra. Pong thai, lde dé T, duge phidn cuc bdo hod nén
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chan 7 ndi mass lam tu C xa dién. Mach s& &n dinh & trang thai nay
cho d&n khi ¢6 xung 4m khic tdc ddng vio chan Trigger (s5 2).

Thdi gian xung dudng ra tic 12 thdi gian nap dién twr OV 1€n
2/3V ¢c dudc tinh nhy sau:
Dién dp nap trén tu ting theo ham s8 mil:

V. =V, (l-¢") (trong d6 T = R1.C)

Thdi gian wy nap dién dp tir OV nén 2/3 Ve 12 tx dude tinh:

_x 2
Ve =V (l-er )=3‘Vu

iy 2 y) e
Suyra l-¢7™ =— ha j—-—=¢r
Y 3 Y73
. 1 e 1
= —=e 7 =—
3 e
ef
= et =3

Cudi cling ta ¢6 ham s3 nguge clia ham 53 i 12 In.
Nhir viy: k=1.In3 (in3=1,1)
ty = 1,1R1C
2. Dang séng ra tai céc chéiin

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

(Chan 2) Vi
&
1 vCC IPITPPPERRFPRIANS PR T
3 .
(Chan 3) v, t
F 3
F 3
3
» t

Hinh 7.9: Dang sOng ra

Binh thuting chin 2 phdi ¢ dién dp Idn hon 1/3V¢c, khi ¢6
xung dm thi bi€n d xung phdi lam dién dp chin 2 nhd hon 1/3V .

Khi vira ¢6 xung am & chin 2 thi ngd ra bit diu cé xung
duong va tu C bdt diu nap dién. Thdi gian xung duong ra t, khong
tay thude dd rong xung dm & ngd vao ma chi phu thude hiing sd
thdhi gian t cda mach dinh thi. N&€u dung bién rd VR thay cho Ry ta
¢6 th€ thay d6i do rOng xung ra, cdch khdc thay ddi tu C bling cic
dién dung ¢6 tri s6 khdc nhau.

3. Mach tri hodn ding ki€u don dn

Mach don 8n duge (ng dung rat rdng rii trong linh vye
dong di€u khién va dic biét fa mach tri hodn. Trong thyc t& ngudi
ta khong can tao xung diéu khién cho vao chin s§ 2 (Trigger) ma
mach ¥ tao xung khi ¢6 dién. Nhi vay, khi mdi md dlen 3 ngd ra
ciing bt dau ¢ xung ra,
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K¥ thudtl xung cin ban va nang cao Nguyén Tin Phude

Mach di¢n hinh 7.10 12 s¢ dé mach tf tao xung khi md dién.
Trong sd dd chin s& 2 (Trigger) duge ndi dén chan s§ 6 (Threshold
= thém) nén s& ¢d chung dién dp gifta cdc mach nap R+C d€ so vdi
hai dién dp chudn trong IC 12 1/3Vce va 2/3Vee.

Vo

.

6 555 3 Ry

¥y
- J

Hinh 7.10: Mach tri hodn ddn 6n

|4

=

Khi md dién tu C bt didu nap tr OV 1én nén OP-AMP (2) ¢6
ngd I," 16n hon ngd I, nén ngd ra Vo & mite cao, ngd S cling & mifc
cao, mach F/F ¢4 ngd O & mite thip va ngd ra cda IC ¢d Vo = Ve
¢O nghia 1a tdc thai ¢o xung ra. Lic d6 OP-AMP (1) ¢6 ngd I," nhd
han ngd I nén ngd ra Vo & miic thip, ngd R ciing & midc thap.

Khi ty dién nap dién dp dén mie 1/3Vee thi OP-AMP (2)
ddi trang thdi, ngd S xudng mifc thip nhung mach F/F vin giir
nguyén trang thdi va xung vin dang con § ngd ra.

Khi tu dién nap di¢n dp d€n 2/3Vcce thi OP-AMP (1) ddi
trang thidi, ngd R 1én mite cao lam mach F/F cling doi trang thai ngd
17 tang !én mc cao 1am ngd ra cda IC gidm xudng mic thip Vg =
OV va chdm dit xung 3 ngd ra.
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Chudng 7 Vimach dinh thi 555

Thdi gian ¢d xung ra hay dd réng xung chinh la tu C nap tir
OV 1&n d&n 2/3V ¢ va ciing dudce tinh theo cOng thite:

tx = 1,1RTC
Trong mach nay chian 7 (Discharge = x3 dién) dé trong,
khong ndi vio mach nap RrC nén ty khdng xa dién v mach sé gilt
mii trang thdi ndy. Muén ¢ xung ra ti€p thi phdi tit dién réi md
lai.
Tri s0 dién trd Ry vd t € duge gidi han trong khodng:
Rt = 10kQ + 14MQ
C = 100 pF + 1000uF
V§i cde tri 88 trén clia Ry va tu C, mach ¢6 thé cho ra céc
xung ¢6 do rdng ngdn nhit khodng vdi micro gidy dén vai gid.
Nhu viy, khi md dién ro-le RY khdng ¢6 dién do Vo = Ve,
sau khi chdm dirt xung e 12 sau thdi gian t, thi ro-le RY ¢6 dién vi
Vo = 0V. Khi ro-le ¢6 dién sé déng hay md céc ti€p diém d€ didu
khi€n mach khéc thudng 13 mach cong suit.
Thit ra IC 555 va ho IC dinh thi cla né ¢6 ing dung rat da
dang, trong chudng nay chi gidi thiéu hai ¢ng dung ¢d bdn nhit cla
né 1a mach da hai phi 8n vi da hai don &n.

§7.5. 1C 555 GIAO TIEP V61 CAC LOAI TAI

IC 555 ¢6 thé gino ti€p vdi nhiéu loai tdi khdc nhau va thy
trudng hop moi loai tdi déu ¢6 thé mic theo hai cich:
- Tai duge ¢ap dién khi ngd ra ¢6 dién dp thap. Lic d6 IC s&
nhin dong dién tdi theo chiéu tit ngudn qua tdi roi vao IC. Dong
dién tdi trudmg hgp nay goi 14 I nhdn.
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+‘V(~(~
+Veo

Tai |1,

e
555 ®
T

S

Hinh 7.11a: Dién dp ra mifc thip

C

- Tai duge cdp dién khi ngd ra cé dién dp cao. Lic d6 1C sé
cdp dong dién cho tdi theo chiéu tif ngudn qua IC rdi qua tai. Dong
dién tdi trudng hdp ndy goi la I ngudn.

+Yeo

0

555 O
T

‘{1 Tai |[1,
¢

Hinh 7.11b: Pién dp ra mitc cao
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Chuang 7

Vi mach dinh thi 555

Kha ning cap dong dién va dién dp clia IC 555 nhy sau:

1) Dién ap ra ¢ mifc thip

Vai VCC = |5V, Dién {ip Vo chinth 13 VCEZ khi Tz bdo hoa:

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

IL =200mA => Vo=2.5V

2) Pién 4p ra ¢ mic cao

Vadi VCC =15V. D]él’l Eip V() chinh 1a VCC - VCEI khi T| bio hda;

I = 100mA => V=133V
I, = 200mA => Vo =12,5V
3) Taila Led

Yoo

8

=

= VCEI = 1.7V
=2 VCE] =25V
+VYeo

R

5358
T

Hinh 7.12a: Bién dp ra mic thap, /, =
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K¢ thudt xung ¢in ban va ning cao Neuyén Tan Phude

Né&u tdi 13 Led thi phai diing dién trd ghép ndi ti€p vdi Led
3& gidi han ddng qua Led. Tuy theo cdch milc tdi ma dong digén qua
Led ¢6 ¢dng thite tinh khic nhau.

+VYeo

()
oS
Ty N
R
R
7
I/' - (V'f.:‘n‘ + J/’f I3 )

Hinh 7.12b :Pién dp ra muc cao, [, =-X e

4) Tai la rd-le

IC 555 ¢6 thé giao tifp vdi cdc loai ro-le diéu khién. Cdc
loai ro-le ndy ¢é dong thudng nhd dudi 100mA va dién dp ciing
thudng & mitc thap nhi 6V - 12V - 24V,

Trong mach tdi ro-le ¢6 diod D ghép song song dé ndi tit
dién dp ngudc do cudn diy clia rd-le tao ra khi bi mit dién dot
ngdt. Tigp diém OA hay OB cda ro-le dung d€ diéu khién cdc mach
cong sudt 1dn.
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Y ;0—/’22

555 3Ry

Hinh 7.13a: Pién dp ra mifc thip

VCIJ

T,
555
__
T> IL 0 — B

Hinh 7.13b: Bién dp ra mitc cao
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CHUONG 8

MACH DAO PONG TiCH THOAT DUNG UJT

§8.1. PAI CUONG

Trong linh vue dién tf c¢ong nghiép va dic biét trong cdc
mach diéu khién d6ng co, transitor don ndi dudc s dung rong rii vi
né ¢é tinh chit dic biét § viing dién trd Am. Nhd dic tinh nay, UIT
thvong duge ding 1am mach tao xung kich cho cdc linh ki€n bdn
din cong suit nhu SCR hay triac. Mach tao xung ding UJT ¢ bdn
12 mach dao ddng tich thodt.

Gido trinh ndly chi gidi thi¢u UJT trong k¥ thuit xung,
khong noi vé cdu tao, nguyén Iy, dac tinh k§ thudt cda UJT. Cic
phin nay di dugce gidi thiéu trong gido trinh “Linh kién dién tir”
cla cing tic gid. Pdc gid cin xem lai gido trinh rén trude khi
xem chuong nay.

§8.2. MACH DAO DONG TICH THOAT CO BAN

1) S¢ @4, mach tuong duong
tVee

Hinh 8.1: Mach dao ddng tich thodt
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Chudng 8 Mach dao ddng tich théat ding UJT

Hinh 8 2: Mach tudng dudng

Mach dién hinh 8.1 1a so 3 mach dao d6ng tich thodt co
ban, trong d6 dién trd R,-R; d€ nhin tin hiéu xung ra (R; cdn ¢6
tdc dung Jn dinh nhiét cho dién 4p dinh Vp). Tu dién C va dién rd
Rt 12 mach nap d€ tao dién 4p ting din cho cyc E. Khi thay d8i
dién trd Ry 12 thay d6i hling s3 thdi gian nap x3 cda tu. SJ d6 hinh
8.2 l1a mach twong duong cita mach dao dong tich thodt, trong d6,
UJT duge dSi ra mach tuong duong gdm ba linh kién ¢o ban Ia
R, -R,, va diod EB.

2) Nguyén Iy
UIT ¢6 thdng s6 k¥ thuit dic trung:
-Piéntrd liénnén Ryg=R p,+ Ry =vaikQ+ 10kQ

By

-Tis6diéntrd n= =05+08

BB

Dién tf R, - R; dudc chon ¢4 tri s6 rat nhd sao cho:
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R; va R; << Rpgp

Nhu viy, dién r§ R, vd R; sé khong 1am anh hudng dén
dong dién lién nén Igg.

Dong dién lién nén dugc tinh theo cong thite:
\Y,

g =
BR

Pién 4p diém B trong UJT dudc tinh theo cOng thite:

N Rg
Vi = Vee =N Vo

BB

Khi md&i m& dién thi tu C coi nhu ndi tit nén Vg = OV. Lic
dé, diod EB bi phan cuc nguge nén khong din. Trong UIT chi cé
dong dién lién nén lgg.

- Khi tu C nap qua dién trd Ry lam dién dp Vg lﬁng 1én dén
tri 56 dién dp dinh Vp thi diod EB s& din d1¢n vdi tri s6 dién dp
dinh:

Vep=Vy + VEeg = Vg + 0,6V = T].VCC + 0,6V

Khi diod EB dén dién, 16 wdng tlt cwe E d6 sang thanh bin
dan lam R, gidm tri s§ nén di€n dp Vy gidm. Nhu vy, dién dp
phin cyc cho diod EB ting cao, diod ddn manh va tu C xd dlen qua
diod EB, qua dién tr§ Rg, va R, xuong mass.

Khi dién trd Rg; gidm trj s8, dong dién qua R; ting 1én nén
tao sut 4p va cuic B; ¢6 xung 4m ra. Ddng thai, dong dién qua R n,
v Ry 12 Iyp v Ig do tu X3 ¢4 tri s8 16n nén dién dp cyc B tdng cao

cho ra xung dudng.

Hinh 8.3 cho thi'y dang séng & cdc cuc E, B, va B,.
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Ve o o . Ve
_ t
Vas .
& r V
"t
Vi f i S
N N N

Hinh 8.3: Dang séng 3 cdc chin

Khi ty x4 dién tit dién 4p Vp xudng tri s§ Vy thi diod EB
ngung din v & hai cuc B khdng con xung ra. Xung ra & hai cuc B
¢d dang xung nhon dm va dudng.

Sau khi tu x4 xong thi dién dp cdc chin trd lai binh thuting
va tu C lai nap dién qua R. Hién tugng trén lai dudce ti€p dién.

3) T4n s6 cta mach dao déng tich thost

Khi vira mdi déng dién, tu s€ nap dién tr OV 1&n dén Vy, 10i
sau d6 t x4 dién dén mic Vy. Nhitng lan nap sau tu déu nap tir
dién dp Vy lén d€n Vyp rdi lai x4 tif dién dp Vyp gidm dén Vy. Thoi
gian nap va xa dién cda ty duge tinh gitta hai dién dp nay.

Tu C nap dién 1am dién ap ting theo cdng thifc:

Ve = Vee+(Vee- Ve X - e_RI—C)
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Nguyén Tan Phudc

L

Ve = Vee - (Vee- Vv )€ ©
Thdi gian d€ i naptir Vy 1én Ve la t;:  (khi d6 Ve = V)

Suyra: € e Ve =V

Do ham s8 ngude cda ham sé mii 1a ham logarit nén ta ¢é

V-V
t, =RCl, S S,
' cc” Yp

Tu C xa dién lam dién 4p gidm theo cOng thifc:

]

VC = Vp e (Ry + R 3C

Thdi gian d€ ty x4 tf Vp xudng Vy 1a t;:  (khi d6 Ve = Vy)

Ly
V\.I" = VP e Ry, + R C

Tudng ty cdch gidi trén ta ¢6:

VP
t>=(Rg; + R).C.ln—

v

Luu y: dién r8 Rp, trong cong thifc tinh t; ¢6 tri $6 nhd, Gng
véi trang thdi UJT c6 dong I di qua diod EB, tri s6 niy nhd hon
dién trd Ry, (<hi Vg = 0V) khodng vai chuc d€n mot traim lin.
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Chu k¥ dao déng:
T'-:Inap+lx;;=t| + 1
Trong truding hgp (Rey + Ry) ¢6 tri s& nhé thi ¢6 the coi nhu

T =1, d{“?ﬂg thdi do Vy << Ve v Vp = N.Vee nén chu ky T ¢6 thé
tinh theo cong thite gin ding;

1
1-n

T =RClIn

Tin s§ dao déng: £ =

4) Phuong trinh dudng tai

Trong mach dao dong tich thodt, tri s& dién trd R chia mach
nap RC ¢6 ¥ nghia quan trong, néu R qud Idn hay qud nhé mach cé
the khong hoat déng ding theo nguyén Iy mach tich thodt duge.

Néu dién trd R ¢6 tri s6 qua I6n, khi W nap dén dién dp Vy,
ma dong dién qua R & thai di€m nay nhé hon Ip thi mach RC khong
kich UJT dugc. -

Ve -V
Nhu viy, phdicé: Re &P

I)
N&Eu dién trd R ¢6 tri 6 qud nhd, khi i xd xudng dén dién

th& Vy, ma dong dién di qua R & thdi di€m nay 16n hon Iy thi UJT
s€ khdng ngung dugce.

Vee =V
Nhu viy, phdicé: R>—C ¥
Ly
Ve =V Ve =V
Phuong trinh duting tdi: ——“T——Y—< R < —Ef-——}’—
v P
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Thoéng thudng: R = 1kQ + IMQ
C = 100pF = 100pF

§8.3. AP DUNG

[) Thiét k&€ mach dao ddng tich thodt diing UJT theo cic
thong s& sau: Voo = 12V, Rgs = 10kQ, n =05, Vy =2V, Iy = 2mA,
Ip = 20 pA vi tdn s8 dao dong f = 100Hz.

Gidi:
+T] 2V
Ry 100Q
150k g
E =V 02
V{II
A
0.1pF=— 10002
L

Hinh 8.4: Mach thiét k&

Diu tién chon tri s6 dién trd R, = 100 Q d€ ¢6:
R; =R, << Rugp
Tinh dién dp di€m B wong UJT:
Vg =1.Vee =0,5.12V = 6V
' Suy ra, dién 4p dinh V :
Vo= Vg + 0,6V =6V+ 0,6V =66V

Phudng trinh dudng tai:
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Chugdng 8 Mach dao ddng tich théat ding UJT

.12—2< <12—0.6

210 T T 200

=

= 3k < Ry < 270 kQ2

Chon tri s¢ dién urd Ry & khodng gilta clia gidi han theo
phudng trinh dudng tai. Chon Ry = 150 k€.

Tinh tri s6 tu C theo ¢dng thife tinh tdn s6 dao ddng:

= ——~—l—~l— (vdi n= 0,5)
R,Cln
l1-n
1
Suyra:  f= I
R,Cin - .
1-05
. ! !
J =

T RCIn2 069R,C

1 1
("= =
0.69.R, /' 0,69.150.10°.100

= 0,1 pF

2) Thiét k& mach dao dong tich thodt dang UJT theo cic
thdng s& trén, ahung tdn s& f thay d8i dude trong khodng 50H7 dén
150 Hz.

Gidi:

Tacd: foy =50H7z v . =150 Hz

N . . = w T I
Tdn O trung binh: = Lz—-ﬂ
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_ O+150
Fo 200 home
2
+12V
200k
gwog
100%Q
g Vo2
’ -’Vm

0-1pF imog

Hinh 8-5: Mach tich thodt thay ddi tin s¢

Gid thi€t mach dao ddng ¢ tin sO khdng ddi 13 1in sd trung
binh {= 100Hz. Nhu viy, bii todn dd dugce d6i lai gidng nhu bai dp
dung 1 vd ¢6 cdch gidi irong .

Ta cling s& ¢6; Ry =Ry = 100Q2

Rt = 150kQ2
C = 0,IpF

Dé ¢6 thé doi tin sO trong Khodng fiuin 3€n fhux , mach thiét
k& dudge chon nhu hinh 8.5, Trong mach nay dién trd Ry gdm ¢o R
vl bién trd VR. Do Rt va f i 1& nghich nhau nén khi ¢4 fyi, thi
Rrmax ¥a nguge lai.

Ta co: f= ; = Ry = Mﬁml__m
0,09R, .C 069 .1C
Suy ra: Rpom b
y I ™ T 069 .1 .C
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Chudgng 8 Mach dao déng tich théat dung UJT

1
T 0.69.50.01. 107

= RTmux = 300k0
vi RTma.\( = VR + R

1 1
06f C  0,69.150.01.10°

RTmln =

max ”

= R = 100 kQ
va R1yin = R = 100kQ
Suyra: VR = Rrpay - Rran = 300kQ - 100kQ = 200k

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

1) Mach én dong cd ban

+Vee

Hinh 8-6: Mach 6n dong cd ban
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Trong sd dd hinh 8.6, transistor dugc phin cuc cho cyc B nhd
ciu phin dp 6n dinh bdi diod Zener.
Ta ¢6: Vi = Vz = hiing s0
Suy ra; Vg=V-Vug =Vz-0,6V = hiing s&
Nhu vy, véi dién trd Rg 6 tri s& cu thé, dong dién Ig:
VF 3 -
[ = ——= hings0
L:
Dong dién qua tdi [a Ic ~ Ig nén dong dién qua tdi s€ ¢d tri
s& 8n dinh ma khodng thy thude ngudn vd khong thy thude tri sO
dién trd tai trong mdt gidi han cho phép.
Muén ddi tri s& dong dién (di, ngudi ta chi cin thay d6i dién
trd Rg hay thay déi dién dp phan cuc dn dinh cho cye B.

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

Trudtng hap ding transitor PNP, mach dong ¢é thé thay déi
lai theo sd dd hinh 8.7. Dong dién tdi Ic vin duge giy &n dinh theo
cOng thuc:
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Chudng 8 Mach dao ddng tich théat dung UJT

Ig =

hay

Hinh 8-8: Tdi la tu dién C

Trong nhidu tndng hdp, d€ tao dong dién 6n dinh nap vao
cac b ngudn hay nap vao tu C, ngudi ta cling ¢6 thé tao dong dién
nap vao tu C chinh 13 I¢ va van dugc tinh theo cdng thifc:

V, -V
Ie=1g = —2—2 = hidng s0

D€ thay ddi dong nap vao tu C ngudi ta ¢é thé thay d&i dién
trd Re hay thay ddi dién dp phin cuce cho cyc B, n6i cdch khdc 1a
thay ddi dién 4p Vz.

2) Mach tao tin hiéu hinh tam giac

Mach dac dong tich thodt UJT cho ra dang sdng riing cua,
nhung d&c 1&n khéng thing ma ting theo ham s& mii. Mudn ddc lén
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thing, ta phdi cho ty C nap bing ngudn dong dién dn dinh. S¢ dé
hinh 8-9 cho thdy nguyén ty mach nap cho tu C bing ngudn dn
dong va di€n dp trén tu C theo thdi gian.

+Vee Ve
Lo
[V
C Ve
:l_: | t

Hinh 8-9

Su tdng trudng dién dp trén ty C duge tinh theo c¢ong thife:

1 L
ve(ty = — |1,.dt
C ..I '

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

D& dat duge dién dp Vp thi thisi gian t, s& dugc tnh theo
¢Ong thic:
1,

c
C "1

Thdi gian nap t 6 1& nghich vdi dong 1.

Mach dién hinh 8.10 13 so d& mach tao tin hiéu hinh tam
gidc diing mach dao ddng tich thodt ¢6 tu C dudge nap bing mach én
dong.

Trong sd dd, transistor T 12 mach &n dong duge phin cuc Sn
dinh ohd ciu phan dp Rsi-Re: (thay cho diod Zener Z). Dong Ig,
hay I¢ nap vao tu C lam dién dp V¢ ting theo ham bic nhit va
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Churgng 8 Mach dao ddng tich thdat ding UJT

dién dp ndy dung dé phan cue cho cwe E cia T, Transistor T, la
mach dao ddng tich thoat, nén khi Vg dat tri s& dién 4p dinh V, thi
trong dién trd lién nén c6 hién twgng di hgp lam gidm nhd dién g va
tu C xd nhanh cho ra xung nhon G ngdra 1 (V).

—+12V

: 100kQ)
/l/] V::,— Vou
1 sioa  c= fnm 100Q |

® ® @ ®

Hinh 8-10: Mach tao tin hiéu hinh tam gidc

Vet

Hinh 8.11: Dang séng & cdc chan
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K¥ thufit xung ¢in ban va nang cao Nguyén Tan Phudc

Khi dién 4p V¢ gidm dén mic dién dp thung liing Vv thi
chdm ditt hién tugng tai hop va tu C lai nap t€p tr Vy én Vp.
Thoi gian nap ', biy gidf dugc tinh theo cong thie:
L ("
= (Vp' Vo) —
1(}
Transistor T3 1a mach khuéch dai dém d€ cdch ly Wng td
gitta tdi va tu C, tranh trudng hdp tdi ghép song song tu C s€ lam
dang xung tam gidc trén tu C mdt tuy€n tinh.

Trong mach nay, dé thay ddi tan sé xung nhon hay xung tam
gidc, ngudh ta ¢6 thé thay ddi tri s0 cdc dién trd Ry;-Rez hay Re déu
¢6 téc dung thay ddi dong nap vao tu C, s& lam thay dGi thdi gian
nap t, tic 12 thay di chu k¥ T cda tin higu.

§8.5. MACH TAO TiN HIEU HINH NAC THANG

Tin hiu hinh nic thang ¢6 dang séng nhu hinh 8.13, 12 loai
tin hiéu gdm cdc ndc dién 4p 1&n cao din, réi sup xudng mifc thi'p
nhat d€ rdi timg ndc di 1én lai.

Mach dién hinh 8.12 13 mach tao tin hiéu hinh nic thang gdm
ba transistor trong d6 T, 14 mach dao ddng tich thodt tgo xung nhon
¢6 chu ky T ~ t,. Thisi gian t, 12 thdi gian tu C; nap qua Ry d€ ¢4 dién
4p ting d&n dién dp dinh Vp va cho ra xung nhon dm & ngd ra.

Khi tu C, nap, Tz ngung dan nén ty C3 khong nap dién duge.
Khi ¢6 xung nhon dm do Ty cho ra, xung phon dm qua w G lam
Vga gidm va T, duge phin cyc nén tuw Cynap va ty C; chi nap duge
trong thdti gian ¢6 xung am At, nén dién dp trén Cs chi tang dugc .
mitc AV vai

I
AV = ELAt : (1, 1a ddng qua Tz nap vao Cj)

3
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Chudng 8§ Mach dao ddng tich thoat ding UJT

»+12V

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

Vo

Ve

Hinh 8.13: Dang s6ng nic thang
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M1 ldn ¢6 xung am do T, cho ra thi tu Cs lai nap thém mirc
dién dp AV. Khi tu C; nap dé€n muc dién dp dinh Vpthi T; dén dién
va ty Cy x4 nhanh xudng mic dién dp thung ling Vy.

S ndc thang trong mot xung dudge tinh theo cong thic:

VP B Vv
AV

n=
Chu k¥ T, cida tin hiéu hinh ndc thang thy thudc transistor Tz
quyét dinh. $& nic thang trong mot chu ky do T( quyé&t dinh.
Ta cé: T ~ 1, (chuky do T, taora)

Tn = n-l.t

§8.6. DAO PONG TiCH THOAT TAO XUNG BONG BO
1) Pai cuong

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

1%y

Mach
[ | dongbo
b
Mach tao | Machwo Mach dién [——e
dp chuin | xung kich ™t cong sudt AC
——e

F

Phu tii

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

b€ viéc diéu chinh dong dién cdp cho tdi ting hay gidm
theo xung kich di€u khién sém hay 1€, ding theo yéu ciu k§ thuit,
mach tao xung phii duge dién khi€n ddng bo theo sd dd khdi hinh
8.14.

Trong s¢ db 8.14, mach tao dp chudn diéu khién mach tao
xung. Khi thay ddi mitc dién dp chudn, s& lam thay ddi géc kich cho
ra xung Kich sdm hay ré. Mach tao xung kich chinh i mach tao
dao ddng tich thodt ding UIT, cho ra xung nhon d€ kich cho cuc G
ctia SCR hay triac. Mach dién tf cong sudt 14y ngudn AC clia hudi
dién qua cdc hinh ki€n dién tf cong sudt ¢6 didu khién (SCR, triac)
dé ¢ip dong cho phu tdi. Phy tdi ¢6 thé 1a dién ud (nhu 1o sdy, dén
chi€u sing..) hay la cic loai dong ca DC, AC c¢iin thay ddi td¢ do.

Mach déng bo 18y ngudn AC clia lwdi, vita cip cho mach tao
xung kich, vira cip cho mach dién t cdng sudt, sao cho xung kich
dude tao ra tldng dng voi titng bdn ky clia dong dién xoay chidu va
c6 thdi gian tré gidng nhau. Thdi gian ré duwge tinh tir bt ddu ldc
ban ky cho tdi lic ¢6 xung kich.

2) Mach dong bj dié¢u khi€n mach nin bsn ky

a) Sodé
. +V|
L 1 D 2
¥
N
TRI

Hinh 8.15: Mach dao dong dong bd diéu khi€n mach nin bdn ky
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b) Nguvén ly

Bién ap TR1 gidm dp tir 220V ¢ sd cip xubng khodng 48V &
thit ¢ip. Pién dp ra & tha cdp thutmg phdi khd cao so vdi dién dp
cla Zener Z. Thi du: Zener ¢ V; = 12V thi dién dp ra & thif cap
phii khodng 48V trd 1én.

Diod D 1a mach nin dién bdn k¥ khdng loc dién. Pién dp ra
sau diod 14 nhitng bdn k¥ dudng gidn doan va dgn séng (+V,). Hai
dién trd R.R; 12 cau phin dp k€t hyp diod Zener Z dé 1am nhiém
vu cit ngon vd gidi han dién dp +V3 3 mic dién dp Vz. Pién dp
+V, dudge xem 14 ngudn mdot chiéu 6n dp, gidn doan theo titng bédn
ky duong cda ngudn xoay chiéu. Dién dp +V; chinh 12 ngudn dién
ddng bd cdp cho mach dao ddng tao xung kich. Transistor Ty va T;
Ia mach tao xung kich ki€u dao dong tich thodt nap 6n dong.

T\.T, dude cap ngudn +V; nén s& lam viéc gidn doan theo
timg bdn ky. Khi ngudn AC ¢6 bdn ky duong thi Ty dan dién nap
vao tu C v Ts cho ra xung kich vdi thdsi gian tré dugce tinh ké tit khi

£ A s C .
hit ddu bin Ky: (o=Vp. —
i

Bién dp TR2 12 bi¢n dp xung chuyén xung kich do T; tao ra
tir s¢ cdp sang thit ¢dp kich cho cwe G clia Ty, Ty 12 SCR cong sudt
18n d€ ndn dién diéu khién, ¢ip dong mdt chiéu qua dong cd DC.

Bi¢n trd VR diing dé diéu chinh phin cuc cho T,, dé thay
341 dong I nap vdo ty C. Khi T) duge ting phin cuc, dong dién I
tiang s& 1lam tu C nap nhanh, cho ra xung kich sédm va ngudc lai.

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

a) S do
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Chuong 8 Mach dao ddng tich théat ding UJT

Hinh 8.16: Mach dao d6ng dong bo diéu khién mach ndn toan k¥

b) Nguvénly

Trudng hgp mach nidn dién diéu khién cip ngudn cho dong
¢d DC fa mach nin di¢n toan ky - diing hai SCR T3 v Ty - thi
mach tao ngudn ddng bo ciing 1d mach ndn bdn k¥ khong loc dién.
bién dp ra sau hai diod D, vd D, 1a nhitng bian k¥ dudng lién tuc va
dan song +V .

Hai dién trd R|.R; k€t hop diod Zener 12 mach cit ngon va
gidi han dién dp +V, § mifc dién dp Vz. Pién dp Vz 12 ngudn dién
dong bd ¢ip cho mach dao ddng tao xung kich.

Xung kich do Ty v Ty cho ra s& lan lugt kich cho cue G cia
T va Ty dé hai SCR niy luin phién din dién (khi SCR nhin dudgc
bin k¥ dudng cia lusi dién) cip dong mot chiéu cho ddng cd.

Bi€n trd VR diing d€ thay d3i phin cuc cho T1 dé€ thay ddi
dong nap vio g C, 1am thay ddi thigi di€m tao xung sém hay tré, ¢6
tdac dung 1am thay ddi dong dién AC qua ddng cd, s& tam thay ddi
tde do clia dong co.
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4) Mach dong bd diéu khi€n triac

a) Sodd

Hinh 8.17: Mach dao déng dong bd diéu khién triac

b) Nguvén Iy

Né&u 1di 12 dong cd AC thi phai dung triac d€ diéu khién
dong dién qua 1di.

Xung kich do T\_T; tao ra s€ kich cho cuc G cta Triac ¢d
dic tinh ddn dién dude ¢d hai chiéu nén mdi ban k¥ duong hay am
cha ngudn dién déu phai ¢o xung kich cho cue G cha triac. Xung
kich cho ra s& ddng bo véi tirng bdn ky cta Iu6i dién xoay chiéu.
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CHUONG 9

MACH TAO XUNG DUNG CONG LOGIC

§9.1. PAI CUONG

Sy ra ddi cda mach tich hgp ddnh diu mot bude ngodc quan
trong trong sy phdt tri€n cda nginh ch€ tao linh kién dién ti. bic
bi€t, cdc mach tich hgp s& vdi chide nang da dang phong phd, chi
vOi cdc ¢dng logic cd bin nhu AND- OR- NAND- NOR - NOT, ...
mach tich hgp s6 duge tng dung ngdy cang rong rai trong cic linh
vue ing dung clia dién tr k§ thudt, trong d6 6 k¥ thudit xung.

Rat nhiéu mach tao xung trude diy dung linh kién bdn din
rdi nhtt transistor, UJT ... déu c6 thé thay thé bliing cdc mach tich
hap s6.

Trong chuong 7 di gisi thiéu IC dinh thi 555 ting dung trong
k§ thudt tao xung. Trong chudng nay s€ gidi thi¢u thém cdc mach
tao xung, ¢hld yéu la cdc mach dao dong da hai, dung cdc cdng
logic ¢d bédn.

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

Hinh 9.1: Flip-Flop ¢d bin
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P& tao mach Flip-Flop co ban chi cdn hai céng NOT mic
chéo nhau nhut hinh 9.1.

Khi duge cap dién, néu ngd ra Q = 0 thi ngd vdo B= 0 nén
qua mach ddo s& lam ngd ra Q= 1. Pudng hoi ti€p cda Q s& lam
ngd Q= 1 v Q= 0. Mach s& &n dinh & trang thdi ndy. Mach van ¢6
th& & trang thdi nguge lai 1a Q=1va Q=0 va ciing &n dinh & trang
thdi do.

Nhu vdy, mach cé hai trang thdi dn dinh theo nguyén 1y
mach da hai ludng én.

Pé ¢6 thé chon trang thdi cho mach, ngudi ta ¢ thé dung
cdc cdng NAND hay NOR va goi la RS Flip-Flop.

2) Mach RS Flip - Flop

. 0
S, ‘>0___ 1 Q
0
1
0 1
R. —
Dcﬁ 0 g7

Hinh 9.2: RS Flip-Flop diing céng NAND

P& ¢6 thé diéu khién chon trang thdi ngudi ta ding cSng
NAND ¢6 hai ngd vao, mot ngd nhan hdi ti€p va mot ngd d€ diéu
khién .
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Chuong 9 Mach tao xung diing ciing logic

Mach F/F hinh 9.2 dang hai cdng NAND va hai ¢ng NOT
(¢6 thé ditng hai ¢cdng NAND ngi chung hai chin vao lam hai ¢dng
NOT).

Hai nbo vao duge dit tén 12 SET (S) va RESET (R). Ngo S
diéu khién cdng NAND ¢6 ngd ra Q, ngd R didu khién cdng NAND ¢6

ngdra Q
-NéuS=1,R=0,ngdraQ=1, Q =0 (nhv hinh v&)
-NéuS=0,R=1,ngdraQ=0, C_) =1 (nguge vdi hinh vé)
Gid stt dang & trang thdi S=1, R = 0 va Q=1, 6 = (). Sau
d6 cho ngd S = 0 thi mach vin gilf nguyén trang thdi.

Tuong tr cho trudng hdp ngude lai, n€u dang & trang thdi S=
0,R=1vd Q=0, Q =1, Sau do; cho ngd R = 0 thi mach vin gi
nguy€n trang thdi.

Toém lai: khi ngd SET ¢6 mufe cao thi ngd ra Q = 1 (mufc cao)
va khi ngd RESET ¢ mifc cao thi ngd ra Q = 0 (mtc thap). Hinh
9.3a 1a ky hi¢u, hinh 9.3b 13 bing sy thit cha RS Flip-Flop.

S R Q 6
S — . Q ] 0 ] 0
R — & = 0 ] 0 1
— Q 0 0 Khdng ddi
1 1 Cim
Hinh 9.3a
Hinh 9.3b

Mach RS Flip-Flop ¢6 th€ dung 2 ¢cdng NOR vin ¢6 nguyén
Iy nhu trén. Tuy nhién, khi ding ¢8ng NOR thi ngé S di€u khién
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cBng NOR ¢ ngd ra Q, ngd R di¢u khién cdng NOR ¢0 ngd ra Q
{(hinh 9 da).

Hinh 9.4a: Mach RS Flip-Flop ¢dng NOR

Trong bang su that hinh 9.3b, trudng hop hai ngd vio déu
mitc cao (R = 1, S = 1) thi ¢d hai ngd ra cling déu § mitc cao (Q =1,
6 = 1). Vi mach Iudng &n ¢6 hai ngd ra phdi ¢ rang thdi ngudce
nhau, trudng hgp Q =1 va 6 = | dude goi 12 trang thdi bat &n hay
1a trang thdi cAm.

3) Mach RS Flip - Flop

Hinh 9.4b: Mach RS Flip-Flop c¢dng NOR

Trong mach RS Flip-Flop hinh 9.2, néu bd di hai ¢cong NOT
& ngd vao thi mach vin ¢6 nguyén Iy nhu mach Flip-Flop nhung
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Chuung 9 Mach tao xung ding c8ng logic

hoat dong nguge tai. Mach dién hinh 9.4b cho thidy nguyén 1y cda
mach Flip-Flop ndy.

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

Dl

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

Hai ngd vio trong mach ndy ¢ trang thdi ddo véi ngd vio S
va R trong mach RS Flip-Flop, nén duge goi 12 S vi R . Mach Flip-
Flop ndy duge goi la mach RS Flip-Flop.

Hinh 9.5a 14 ky hi¢u, hinh 9.5b [ bdng sur thit cda mach
RS Flip-Flop.

S —b—Q S —=—( |, Q
R | Q R-g .0

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

S| R | Q| Q
0 1 1 (0

1 0 0 1

1 1 Khong ddi
0 0 Cim

Hinh 9.5b: Biang sur thit
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Theo bing sy thit hinh 9.5b, RS Flip-Flop cling ¢6 trang thdi
S=1, R=1, ngd ra Q vd Q ¢6 trang thdi khdng ddi. Trang thdi cim

trong mach RS Flip-Flop 1a trang thii S= 0, R= 0, vi theo ly ludn
logic thi ld¢ do, hai ngd ra déu & mitc cao Q= 1, Q= 1. Trang thdi nay

ngude vdi nguyén 1y mach luGng 6n nén goi 13- trang thdi cim.

§9.3. MACH PA HAI PON ON

Mach ddn n ding cBng NOR c6 so db nhu hinh 9.6.

+V

PP

Hinh 9.6: Pa hii ddn 6n

Khi md dién, n€u ngd A = 0, tiic thdi cdng NOR @ ¢6 ngd
vdo cao nhd dién trd R ndi 1én ngudn nén ngd ra Q = 0. Ngd Q dua
v€ c¢Ong NOR O mufe thdp vi nhd ngd A =0 nén ¢dng NOR ¢6 ngd
ra Vo, = 1. Pdy 12 trang thdi dn dinh ¢la mach don én do w C
khong nap dién dudc.

Khi ¢6 tin hiéu vao diéu khién ngd A 1&én mdc cao thi cOng
NOR @ ¢6 Voy = 0, lam c¢ho t¢ C nap dién qua R, tdc thdi ¢dng
NOR @ ¢6 Vo= Q=1 (do tu bi ndi tdt). Khi tu nap day (thuc ra chi
dén mitc Vg =2v), cdng NOR @ ¢6 ngd vao 1én cao 1am V= Q=
0. Pién dp ra clia Q dua vé cdng NOR @, Lic d6, ngd A hét xung
kich nén da trd vé 0, ]Jam c¢dng NOR @ ¢6 ngd ra Vi, =I. Mach trd
lai trang thdi &n dinh ban ddu.
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Chuudng 9 Mach tao xung ding cfng logic

$9.4. MACH DA HAI PHI ON

D€ thuc hién mach da hai phi 6n bing edng logic ngudi ta ¢6
th€ ding nhiéu cich khdc nhau trén cd s§ hai mach ddo mic noi
ti€p chéo nhau.

1) Duing hai ¢dng NAND

nap | WW
X
l 1 )D—”"‘ Q
gl

C

Hinh 9.7: Pa hai phi 6n

Hai cdng NAND, trong sd dd hinh 9.7, ¢6 hai ngd vao ndi tit
nén ¢é chife ning cla mach ddo. Viéc chuyén ddi trang thdi cla
mach duge diéu khién nhd tu C nap x4 qua dién rd R.

Gid stt: c8ng @ ¢6 Q =1 va ¢8ng @ ¢6 Q = 0. Liic d6, tu C
bt ddu nap qua dién trd R 1am dién 4p ngd vao cdng @ ting lén,
va khi tang 1én d&n nguting cao (= 1,6V + 2V) thi cdng @ ddi trang théi
Am Q=0 va cdng @ ¢c6 Q = 1.

Khi hai cdng ddi trang théi thi tu C viin dang con nap dién
s& xd qua R, theo chiéu nhy hinh v&. Khi dién dp trén ty gidm
xudng dudi mife thip (nhd hdn 0,8V) thi hai ¢dng lai d8i trang thdi

viQ=1,Q =0
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Quad trinh d6i trang thdi ti€p dién lién tye. Chu k¥ cda xung
ra dugce tinh theo cong thic:

T =2,3RC

1

Tan s& xunyg ra: -
& / 23.RC

Dién trd R ¢6 tri s8 gidi han trong khodng 220 Q d&n 470€.
Do dién trd R ¢hi ¢6 tri s6 nhd nén mach khong thich hgp & tan so
thap.

2) Mach da hai phi 8n 46} xiing

Sar dd hinh 9.8 12 mach da hii phi dn d8i xdng ding hai ¢dng
NAND, ndi hai ngd vao nhu hai cong NOT.

Hai tu C 12 mach hdi ti€p dudng d€ tao dao dong.

Hinh 9.8: Pa hii phi dn ddi xing

Cic dién trd R, - Rz - Ry dugc chon dé€ duy tri dién dp & ngd
vao clia hai ¢Ong gin mic dién dp ngudng. Khi tu dién nap x4d, dién
dp ngd vao dao ddong trén dudi mic dién dp ngudng lam dién dp
ngd ra dao ddng gilta hai mide 1 va 0.
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Chuong 9 Mach tao xung diing ¢éng logic

Gia slf ngd ra Q= 0, ngd ra Q= 1. Lic do, tu C, nap tyo
dong qua Ry lam dién dp ngd vao ¢dng 1 & cao va mach tam &n
dinh & trang thdi nay. Khi ty C, nap ddy thi mat dong qua R, nén
ngd vio c(;ng I & mire 0 1am ngd ra Q= 1. Lic do, tu C» nap dién
qua Ry, tao dong tam dién dp ngd vao cng2 & cao va ngd ra Q=0.
Khi Q=0 thi ty C, s& xd dién qua R, theo chiéu ngudce lai, 1am ngo
vio cOng 1 giit  mufe thap va mach tam 8n dinh & trang thii niy.

Nhu vily, khi tu C; nap qua R; lam Q= 0 thi tu C; xd qua R, Iam

Q = 1. Khi ty Cy nap ddy vd t C; xd xong thi mach lai d6i trung
thai nhu ¢ d€ C, nap va C; x4.

bién trd R thudng chon ciing tri s& Ry, Tan s¢ dao dong
duge tinh theo ¢dng thuc;
. ]
=
2(R + R )
Mach chi thich hgp cho dao ddng tin $6 cao.
3) Mach da hai phi 6n ¢é diéu khién
Trong hinh 9.9, mach phi dn ditng hai ¢dng NAND véi cdng

(2) 1a cong NOT v ¢dng (1) ¢6 chin A (3 chin nhin tin hiéu didu
khién,

- I +

Hinh 9.9: Mach phi 8n ¢6 diéu khién
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K#¥ thuit xung ¢in ban va ning cao Neuy&n Tin Phudc

Né&u ngd A= 1 thi mach dao ddng cho ra xung vudng, n€u ngd
A= 0 thi mach ngung dao déng.

Gid st ¢dng NAND (1) ¢6 A = 1, ngd ra Vo= 0 va ¢dng (2)
¢6 Voo = Q = 1. Liic d6, tu € nap dién qua R. Khi tu C nap ddy thi
ngd B & mutc thip, nén cng NAND (1) ¢6 Voy = 1 va cng NAND
(2) ¢O Vo= Q= 0. Biy gid tyu C xa di€n qua R.

Khi tu x4 xong tu s& nap dién theo chiéu ngugce lai (nhu hinh
v&) 1am cho ngd B lai 1én cao nén cdng NAND (1) ¢6 A = [. Khi B=]
thi Vo= 0, Voyz = Q = 1. Mach d3 wd lai trang thdi ban dau. Tu sé&
nap va x4 dién lién tuc cho ra dang séng vudng c6 tin s6:
: 1
=
1,4.RC
Khi chin A = 0 s& lam cho ¢dng NAND ¢6 ngd ra giff
nguyén ¢ mydc cao, Vo = 1 vid mach ngung dao dfng. Nhu viy,
chin A 13 chin nhin tin hiéu diéu khién mach dao ddng.



CHUONG 10

MACH SCHMITT TRIGGER

§10.1. DAI CUONG

Trong tw nhién, cdc dai lugng vit ly nhu cdc tin hiéu dién
(di€n dp, dong dién...) hay cic tin hiéu khong dién (nhiét do, 4m
do, dp sudt ...) thudng 14 loai tin hidu lién tuc (con goi 1a tin hiéu
tuy€n tinh hay tudng ).

Trong linh vye di€u khi€n, dic biét 1a diéu khién ty dong
trong cOng nghiép, cdc thi€t bj dién chi lam viéc & mot rong hai
trang thdi, ¢6 di€n hay khong ¢6 dién, wong trung bdi hai mie “17
va “0” nhu trong k¥ thuit sd.

bE cdc dai lwgng vat 1f (bao gdm 3 tin hiéu dién va khong
dién) ¢6 thé diéu khién duge nhitng thiétl bi dién cOng suit lan,
ngudi ta dang mach Schmitt Trigger dé d&i tif tin hidu lién tuc ra tin
hi¢u vudng vdi khd ning chdng nhidu cao.

Vi Schmitt Vo

— | Trigger [~
AV Il

Hinh 10-1: Mach Schmitt Trigger

Hinh 10.1 vi 10.2 md 14 nguyén 1y cda mach Schmitt
Trigger, troag d6 dién dp ngd vao V) 1a dang dién 4p bi€n thién
lién tuc theo thai gian, trong khi dién dp ngd ra 12 dang xung vudng
¢6 hat mic & Voy (dién dp ra mife cao) v Voo (dién dp ra mic

Y

thap).



Ky thuit xung can ban va ning cao Nguyén Tan Phudc

I
Vo
Vo
Voo
t

Hinh [0.2: Dang dién d4p vae va dién dp ra

Khi dién dp vio V; nhd hdn mite dién dp ngudng thip Vry
thi ngd ra ¢6 muc thip Vo, khi ngd vioe ¢é Vi 16n hdn Vo thi
ngd ra ting 1[&n mic cao Vou. Dién dp ngd ra chi gidm trd lai muide
thip Voo khi ngd viio ¢6 Vi gidm nhé hon mite dién dp ngudng thip
Ia Vo va chi ting 1€n lai nwde cao Vo khi ngd vio Vi ting hon
mute dién dp ngudng cao Voy' .

§10.2. MACH SCHMITH TRIGGER CAN BAN
1) Sodé

Trong so ad mach di€n hinh 10.3, hai transistor Ty va T»
duge ghép true ti€p va ¢b chung Re. Cyc By duge phin cife nhd
dién dp Ve qua dién trd Ry,

Pé ¢6 dién dp ra 12 xung vudng thi hai transistor phii chay &
ch& do bio hoa - ngung din. Khi T ngung din s& di¢u khién T
chay bio hoa va nguge lai khi T, bio hoa sé diéu khién T, ngung
din. '
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Chugng 10 Mach Schmiu Trigger

+VCC

© ®

Hinh 10-3: Mach Schmitt Trigger ¢d bin

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

Khi dién dp ngd vao V| § mutc thip (V| < V') thi T) ngung
din. Ldc d6 Ic) = 0 nén T, coi nha hd mach. Transistor T, ¢6 dong
Is2 qua Ry va Rg dudge tinh sao cho ¢6 tri s8 di d€ T, chay bio hoa.
Dong dién biio hoa I¢; sat dudgc tinh theo cong thie:

- VE o Vl‘ T o [
[ 0T R R = Iy

Dong I qua Re tao ra di€n dp chung cho hai cue E:

Vi V..
Vei=Viy = Ipp Rp= -4 Chw p
R,+R, =
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K¥ thuat xung cin ban va ning cao Neuyén Tan Phudc

Hinh 10-4 : Trang thdai T| ngung T, bio hoa

Trong do, Vegsw 12 dién dp biio hoa gifra hai chan C va E (Vega
={(),2V).

Piéu kién dé€ T; bio hoa 1a dong dién Iy, phii ¢6 gid tri du
130 sao cho:

I,
IBzzk.% (k=2+5)

( k12 hé s& bdo hoa siu ciia transistor)

Trong mach dién hinh 10.4, dong di€n Ig» duge tinh theo

AV
cOng thic: Ips = _Qd_%
R +R,
; V... V..
Vdéi: Vpz = Ver + Vgt =t ke RF + 0,8V
Rt"l + R.‘:‘ )

D€ hai transistor ¢6 thé d8i trang thai thi dién dp V| phii
ting dén muc ngudng cao 1a Voo
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Chuong 10 Mach Schmiut Trigger

V V
Vi 2Vig' = Ve + Viga = uLR + 0.8V
R.,+R,

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

Khi dién dp ngd vio V| & mic cao (V; > Vy') thi T) bio
hoa. Luc do, dong Ig, tdng cao va I¢, bdo hoa 1am sut dp trén Re
nén mat phin cuc cho B, va Ty ngung dan.

+Vee

ey
RClgi Ry =Ra

AW .
Vi
V>VTh+ 3

® ®

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

Dong dién bao hoa Icren dugc tinh theo cong thic:
V(‘(‘ Vi

Ol o, ]
=49

1('!.\'0! = R
€1 + R}:‘

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

V" _V"'\'a.‘
Vg = Vg =1g.Rgo —24 R,

R{'l + Rh’
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K¥ thudt xung ciin ban va nang cao Nguyén Tan Phude

D& hai transistor ¢6 thé d6i trd lai trang thdi ¢d (T) ngung

din, T, bao hoa), dién dp V, phdi gidm dén dudi mdc ngudng thap
ta VTH_ .

- e Vi .
Vi<Viy = Vg +Vapw = ——= R, + 0,6V
R +R,

¢) Xdc dinh ngudng cao va ngudng thip:

Khi khdo sit mdt mach Schmitt Trigger, ¢an xic dinh mic

dién dp ngudng cao vd ngudng thip d ngd vio va ngd ra.

thap:

Qua phin tich wrén, dién dp vio ngudng cao Vo'

V.,.=-V..
e = {{ CCl RJ_- + 0‘81'/
R('l + Rh' .

Bién dp vao ngudng thap:

V. =V.,.
I”.f.” = i £ et RF,- + 0‘61’"
R('I + le'.' '

Trang thdi Ty ngung din, T; bilo hda, dién dp ngd ra cd mie

VoL = Vee - IeawnRez

V _ V _ l'/{'(' - I/('.F-.'.\m
o T T
R('2 + R.f-.'

2

Hay: VoL= Ve + Vceu

- J/('(' _I/-."h'iun‘ R . +0 2V
Rf'I +Rf'.' ’ ‘

v

[#/8

Trang thdi T| bdo hda, Ty ngung din, dién dp ra ¢é mic cao:
Vou ~ VCC (khi khﬁng IZil)

N&» 131 Ry ndi tir cye C; xudng mass thi dién dp ra mutc cao:
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Chuong 10 Mach Schmitt Trigger

Vo =V, R,

on = Ve N
R, +R,

(khi ¢6 tdi R))

d) Tom tdt:

- Khi dién dp vio muc thap, T, ngung, T; bdo héa va dién
dp ra & muc thip V..

- Khi dién dp vio ting 1én trén ngudng cao Vry', T, bio
hoa, Ty ngung va dién dp ra ¢ mie cao Von.

- Khi dién dp vao gidm xudng dudi nguing thdp Vry', T) lai
ngung, T> bao hoa vd dién dp ra lai xudhg mite thap Vo,

Mifc sai biét gitta ngudng cao Vou® va ngudng thip Vi
duge goi 1a d6 wé (hysteresis: hién tugng tré) cda mach Schmitt
Trigger. Tri sO dién trd Re; cang 1d3n so vdi Re, thi do ré ¢ang 1dn.
B tré ting lam ting khi ning chdng nhi€u clia mach Schmitt
Trigger,

§10.3. BAI TOAN PHAN TiCH MACH

Cho mach Schmith Trigger ¢6 sd dd nhut hinh 10.6, tinh cdc
thdng 50 ¢la mach. Cho bi€t ngudn + Vee = 12V,

+V(‘(‘

4,7kQZ ) 1,5kQ
39kQ)

B
[

Hinh 10-6: Mach Schmitt Trigger tiéu bidu

E45



K¥ thuét xung cin ban va ning cao Nguyen Tin Phudc

Trudc hét tinh dién dp ngd vao:
Ngudng cao Vu':

V S V Enatt
GINERA ATy SN X
R('I + R!‘.'

_ _12-02 a5, 08V =275V

1,5.10° + 300
- NguGng thip Vru:
V., -V

o P Ot
=L R+ 0,6V
H R('I + R.‘:' !

o 12702 S0 406V= 13V

4,7.10° +300
Xdc dinh mudc dién dp ngd ra:
- Muic thap khi T) ngung, T, bdo hoa:

V.. —V.
V,, = SR +02F =215V
Rc'z +R|f-.'

- Mifc cao khi Ty bio hoa, Tz ngung:

Ry, 10.10°

= : _ = 10,4V
R,+R,  1510° +10.10

VrJH =V,

§10.4. BAI TOAN THIET KE MACH

Thi€t k&€ mach Schmitt Trigger theo cdc thong s6 k¥ thudt
sau:

- Ngudn +Vee = 15V, tdi Ry chinh 14 cudn diy cda ro-le
[2VDC ¢6 dién trd mdt chi€u 12 600 Q.

- Chon transistor ¢6 dd khu€ch dai f§ = 100
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Chugng {0 Mach Schmitt Triggcr

- Hay tinh dién dp vao ngudng cao Vry™ vd ngudng thip
Vi dé mach diéu khién dudce ro-le.

+VCC

Rc=§ ||RL=6OOQ

i

Hinh 10-7; S¢ &6 mach Schmitt Trigger ¢6 tai rd-le

Trong mach di¢n hinh 10.7, dién trd Rep duge thay bing ro-
le 12VDC, dién trd mot chiéu 13 R = 600, Tinh dong dién mdot
chiéu qua role:

12
L =l = —=20mA
2 =le 600

Khi T, din, ro-le ¢6 dién va dong Ic; = 20mA sé& qua Re.
bién trd Re dugc chon theo cong thifc:
Ve = [g2.Re ~ Ic2.Rg
Hay: Vg =Vee- Vi - Vegal
= 15-12-0,2= 2,8V

V. '
Suyra: R, = 7—’4‘ = 2021’?)_} =140Q2
(2 ‘

Khi ¢6 tri 86 dién rd Rg ta ¢6 thé tinh dién dp ngd vao
ngudng cao theo cong thie:
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K# thudt xung cdn ban va ning cao Nguyén Tan Phude

Vo=V,
V. = —L LB R4 08V
R ., +R,

¢ W

_ - 1}-'3140+U.8=3.61-' :
600 + 140

Bién trd Rey thuiing duge chon <6 tri s3 khodng 2 dén 3 lan
tri O cha dién trd Rea .

Chon: Rey= 3R> = 3x 60000 = |,8 kQ2

Dién dp ngd vio ngudng thip duge tinh theo cong thite:

, I’i"f' _'I'H'un '
e VIR
i1 + R!.
15-02

= ———— 140+ 0,6 = .66V
L8107 + 140

P& T> didu khién dude rdle thi T- phdi din bido hoa, dong
dién I phai du 1dn va duge tinh theo cong thie:

/

Iy = k L& (chonk= 3
i 7 _ )
2 i
=3 20.10 = .6mA
1040}

Dién ¢t Ry; d€ phiin cye cho Ts dude tinh theo ¢ong thite:

| A R
!erf _ I filaet R('i
' T
T _9g_
L2808 k0= 7.240
0.6.10"
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Chudng 10O Mach Schmitt Trigger

§10.5. MACH SCHMITT TRIGGER DUNG OP-AMP

1) Mach Schmitt Trigger ddo

Vo
X
VOH
VTh [ ‘I'I'h+
~y.
R; .
VoL
Hinh 10-8a: Mach Schmitt Trigger Hinh 10-8¢ : Bic tinh truyén

dung OP-AMP dio

t
VO Iy
VOH

t
Vo —

Hinh 10-8b: Quan hé giita ngd ra theo ngd vao
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K¢ thudt xung can ban va ning cag Nguyén Tin Phudc

Mach hdi ti€p R;-R; tao dién 4p ngudng dat vio ngd (+).
Khi QOP-AMP bdo hoa duong, Vg ~ +Vcee ngd (+) ¢6 dién dp
ngudng cao: '

R,

Vo ~+V
™ = cC R1+R2

Néu dién dp ngd vao Vi < Vr4* thi OP-AMP vin & trang thdi
bio hda duong va ngd ra § mic cao Vo= Vou ~+ Vee.

Khi V; ting vd V; > V" thi OP-AMP déi trang thdi thanh
bio hoa d4m. Liic d6, ngd ra ¢é mitc thip 12 Vo= Vo ~ ~Vee.

Mach hdi ti€p bdy gis dem dién dp am vé ngd (+) 12 dién
ap ngudng thip Vr, theo cong thic :
Rl
R, +R,

Vi ~=Vee.

Khi V; gidm trd lai xudng dudi midc ngudng thap Vr, (Vi <
V1) thi OP-AMP lai d3i trang thdi thinh bdo hda dudng, ngd ra lai
¢6 dién dp cao

Vo~ Vou~+Vec
Tomlai:
-Khi Vi< V" = V,=Vou 2+ Ve
-KhiVi>Vm" = V, =VoL =2- Ve
-KhiVi<Vy = V, =Vou =+ Vc

Nhu vay: khi ngd viio ¢6 dién dp mifc thap thi ngd ra c6 dién
ap mic cao, khi ngd vao dién dp mic cao thi ngd ra c6 dién dp mie
thdp do tdc dung cia mach dio.

Mach hdi ti€p R, - Ry v& ngd (+) 1a mach hdi ti€p dwong dé
tao ddp ¥ng nhanh 1am mach d8i trang thdi tdc thdi, gidm nho thai
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Chudng 10 Mach Schmiit Trigger

gian tré khi chuyén mach d&€ c6 canh xung vudng ra dugc thing
ding.

2) Mach Schmitt Trigger khdng déo

Mach héi ti€p dem dién 4p ngd ra vé€ ngd vao (+) qua R..
Khi dién 4p ngd vao dd cao hon ngudng cao Vin' thi ngd ra c6 mifc
cao V, = +Voo, OP-AMP § trang thdi bdo hoa dudng.

R,
_...w_
R, +Yco
VW v
——V)

= 'VCC
Hinh 10-9a: Mach Schmitt Trigger
duing OP-AMP khong ddo

~t
Vo 1
Vou
t
VOL ‘

Hinh 10-9b: Quan hé giita ngd ra theo ngd vao
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K¥ thuat xung cin ban va nang cao Nguy&n Tdn Phude

V()
v()H

3

Vo, Vo'

v‘()L

Hinh 10-9¢: Pic tinh truyén

Khi dién 4p ngd vio gidm xudng dudi mbc ngudng thip thi
OP-AMP déi trang thdi thanh bio hda am.

Dién dp ngudng mic thip due tinh theo cdng thife:

Rl = -Vcc.—R-L

Viu =VoL. —
TH oL R, R,

OP-AMP s duy tri trang thdi bdo hda 4m cho d€n khi dién
dp ngudng vao ting cao hdn mic ngudng cao Vyy' thi OP-AMP lai
ddi trang thdi thanh bio hoa duong.

Pién dp ngudng mic cao dugce tinh theo cOng thitc:
Vo' = Von EL =+ Vee EL
RZ 2
Tom lai :
-Khi Vi <« V" = Vg =V ~- Ve
-KhiV; >V = Vg =Vou ~+ Vee
-Khi Vi « Vi = Vg =V 2- Vo

Nhu vay:
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Chuang 10 Mach Schmitt Trigger

Khi ngd vdo ¢6 dién dp mutc thap thi ngd ra ¢6 dién dp muc
thap, khi ngd vao ¢6 dién dp mitc cao thi ngd ra ¢6 dién dp matc cao
do tdc dung cta mach khong dio.

§11.6- MACH SCHMITT TRIGGER DUNG CONG LOGIC

Mach Schmitt Trigger ¢6 thé thye hién biing hai transistor
hay m&t OP-AMP, ngodi ra ¢on ¢6 thé thye hién bing hai ¢dng
logic NAND nhu mach dién hinh 10.10a.

Hinh 10-10a; Mach Schmitt Trigger dung céng NAND

9

vV, Vo

_.___D'__.

Hinh 10-10b: Ky hiéu mach
Schmitt Trigger
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K¢ thuat xung ciin ban va nang cao Nguy&n Tan Phudc

Vi
VT]1+
Voo

Hinh 10-10¢: Quan hé giita ngd ra theo ngd vao

Khi dién 4p vio V; & mitc thap thi hai ngd vao clia cong (2)
& mitfc thap, nén cdng (2) ¢6 ngd ra cao = 6: 1 va qua cong (1),
¢6 chifc ning ciia ¢cdng NOT, nén cdng (1) c6 ngd rathip = Q=0.
Khi dién 4p ngd vio V; ting lén trén mitc cao Vry® (Vo' =
1,6V) thi diod D din va ¢8ng 2 ddi trang thdi ngd ra xudng mifc
thip = Q =0, vd qua cdng (1) ddo lai Q = 1. Pién dp mifc cao dua
vé 1am diod D bj phin cyc ngude nén cdng (2) duge duy tri trang
thdi nay, mic diu ngd vao V; ¢6 thé gidm hon V.

Khi dién 4p ngd vao gidm xudng dudi mic ngudng thip
Vo thi ¢dng (2) lai ddi trang thdi va Q =1 va qua c8ng ddo (1) thi
Q =0, mach tr§ lai trang thdi ban dau.

Dién 4p ngd vao mdc thdp Vyy = 0,8V, mic cao V' ~
1,6V. Diod chon loai Germanium.

Dién trd R, c6 tri 56 khodng 3 kO d&n 5k, dién rd R, ¢6 tri
s& khodng 1kQ.
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Chudng 10 Mach Schmitt Trigger

Mach ¢6 uu di€m 13 thii gian tré rat nhé, nén do dc ngd ra
thing ditng dugc ding 1am cic bd chuyén mach chinh xdc.

§11.7- MACH SCHMITT - TRIGGER CHINH XAC

Hinh 10-11: Mach Schmiut Trigger chinh xdc

Dé c6 d6 chuyén mach chinh xdc cao, ngudi ta ghép OP-AMP
va cdng NAND nhu mach dién hinh 10.11.

Trong s d6 mach hinh 10.11, hai OP-AMP 1 va 2 13 hai mach
khu€ch dai so sdnh d€ so dién 4p ngd vao V; véi hai dién dp
ngudng muic cao Vry® va mivc thip V.

Khi V; ¢6 tri s6 nhé hon ngudng thap (V; < Vry) thi OP-
AMP 1 c6 ngdraR=1va OP-AMP 2c6 ngdra S =0. Coing NAND
3 va 413 mach RS Flip-Flop, nén khi¢c6 R=1,S =0 thingd ra c6 Q
=0va Q = 1.

Khi V; tiing cao hon Vi, nhung vin con nhd hon Vo™ (Vo< Vi

< V") thi ngd R vin & mdc cao R = 1, nén tuy ngd S ting 1én 1,
mach F/F vin khong ddi trang thdi.
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K# thuat xung can ban va ning cao Neuyén Tin Phude

Khi V; ting cao hun V', ngd R = 0. Lic dd, mice cao cia
ngd S (S= 1) mdi ¢6 tdc dyng kich ddi trang thdi cha F/F va ngd ra ¢6

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

Khi dién dp vio V; gidm nhé hon V' nhung vAn 1dn hon
Vi thingd R =1, nhung ngd S vin ¢on & mite cao nén F/F van gilr
nguyén trung thiilh: Q=1, Q =0.

Khi di¢n dp vao V; gidm nhd hon mite ngudng thip, ngd S =
0 v ngd R = | nén ¢6 tdc dung ddi trang thai cla F/F va ngd ra ¢6 Q =
0,Q=1Vo=Q=0).

Hinh 10.12 cho thdy dién dp S cdc ngd R - S - V; - Vy d€ md
td nguyén ly hoat doéng cda mach Schmiu Trigger.

+ - - » - 2 A A - - - .
bi¢n dp ngudng Vru' vd Vru ¢6 th€ iy tif cdc ngudn dién
- e - r 2 . a2 A - o - .
dp chudn vd ¢6 thé diéu chinh thay déi mic dién dp ngudng theo
yéu cdu cia mach dién.

S
1
1 e ———
0
Vo Vo? \'A
R :
1
0] .
v
VO $
Von V' v,

Hinb 10-12: Quan hé giita di€n dp vio va ra



CHUONG 11

MACH DAO PONG VCO VA CCO

§11.1. PAI CUGNG

Hién nay, ngudi ta dd ché tao dude nhiéu vi mach thue hién
dude chite nang dao dong tao tin hiéu xung vudng hay xung tam
gidc. Bing cich ldp thém cdc linh kién rdi bén ngoai va chon lya
tri 58 thich hgp, mach dao dong ¢6 thé cho ra tin hidu ¢6 tin & thay
ddi theo ¥ mudn.

Hai logi vi mach dao dong dude st dung rong rii trong k¥
thudt tao xung 1 1C 566 va IC 567, Ung dung phd bién nhat 1a cde
mach md hod va gidi md tia hdng ngoai trong cdc bo thu phdt
quang dién.

§11.2. MA HOA TIA HONG NGOAI BANG MACH VCO
1- Mach dao ddng VCO dung IC 566

Mach VCO do vi¢t tdt bdi Voltage Control Oscilator (mach
dao dong dicu khi€n bing dién dp). IC 566 duge xem I3 IC ticu
bicu cho ho VCO ¢6 hinh ddng va cdu tric bén ngodi nhut hinh 11.1.

Cdc chdn ra:

(1) GND (ground): ndi dit

{2) NC (No-Connect): chan du

(3) Square Wave Output: ngd ra cia séng vudng

(4) Triangular Wave Output: ngd ra clia séng tam gidc

(5) Modulation Input: ngd vao bi€n diéu
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K¥ thudt xung cin ban va nang cao Nguyén Tan Phudc

(6) Current Sources: ngudn dong dién
(7) Current Sources: ngudn dong dién

(8) +Ve: ngudn nudi mdt chiu duong

+Vee

Sources Triggcr
f . Buffer

JU
@_, Current » Schmitt @
N
(9

2T

1 = Jgu it
12 3 4

Hinh [1.1: Cdu tric va hinh dang IC 566

‘Mach ngudn dong dién ¢6 tic dung giit cho dong dién nap
vao tu C qua dién trd R ¢6 tri 8§ On dinh. Tri s6 cla dong dién nap
¢ thé thay déi biing cdch didu chinh mitc dién dp dat vao chin 5.

Pién dp nap dude trén tu ting theo ham bic nhit (chd
khong theo him 8 mid nhi mach nap RC thong thudng).

Mach Schmitt Trigger nhd ¢é hai mitc dién dp ngudng cao
V" v ngudng thip Vry nén ¢d nhiém vu gidi han mdc dién ap
trén ty khi nap vad mitc dién dp trén tu khi x4, dé€ tao ra dang dién
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Chudng 11 Mach dao ddng VCO va CCO

ap hinh rdng cua & chiin 7, qua mach Schmitt Trigger s& cho ra
dang di€n dp hinh vudng.

Mach Buffer trong IC 13 hai mach khuéch dai dém dé
khuéch dai dong dién cho hai dang séng vudng va tam gidc, ddng
thdsi con ¢6 tdc dung d6i tdng rd ¥ tdng rd cao xudng thip dé
dung hdp véi tdi & ngd ra.

Viéc thay déi dién dp dat vao chin § s& 1am thay d6i dong
nap, dua dén thay ddi tdc do nap clia tu nén sé& lam thay ddi tin s&
clia xung vudng vi tam gidc ra. Khi thay ddi tri s6 R vd C bén
ngoai cling s& 1am thay ddi tin s& xung ra.

Cac chi tiéu k§ thuit ¢cta IC 566:
- dién 4p ngudn nudi: Vee = 10V = 24V

- tin s6 duo ddng i da fomex = IMHz tinh theo cOng thife:

f, = %[%J (Ve : dién dp diéu ché)
- dién dp diéu ¢h& 3 chin 5 cho phép:
W <V st,
- 2161 han tri $0 cia dién trd: 2kQ € R < 20kQ
2- Hai mach dp dung tiéu bi€u

Trong s¢ dd hinh 11.2a, bi€n trd 5kQ dung d€ diéu chinh
mifc dién dp Ve di¢u ché dit vao chan 5.

CAu phin dp cho ra dién dp 3 hai diém A va B:
Vas 11,09V, Vi =9V

Khodng tin s& xung vubng va tam gidc cd thé thay ddi duge
khi di€un chinh bi€n trd SkQ:



K¥ thudt xung can ban va nang cao Nguy&n Tin Phudc

- diém A ¢o: f;)mm =

2 [12—11,9
10.10°.01.10°° 12

]517!1’2

P 2 12-9
- diem Bco: £, .. = o100l 10\ 1B = 500Hz

> +V(-(-:l pAY
IORQ%

6 8

100QE

A

5kQ g.___ 5 566

4—

3i—

15k g
0.01uF

—— -

Hinh 11.2a: Diéu ché bing dién 4p | chiéu

AY 03
1 1 1 1 ’t
AYoal
1} : : ] >
t

Hinh 11.2b: Dang séng & hai ngd ra ¢6 tn s6 khong ddi
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Chudng | | Mach dao ddng VCO vi CCO

N&u chon tu C ¢4 tri s8 0,01uF thi khodng tdn s6 6 thé thay
d6i duge 1a: fumin = 170 Hz, fymy, = 5000 Hz.

Trong sd d6 hinh 11.3a, diém M ¢6 dién 4p Vym = 10,5V nhd
hai di€n trd cda cdu phan 4p. Tin hiéu xoay chidu didu ché 6 dién
dp dinh-dinh 14 2V p.

Nhu viy, di€n dp Vy s& dao dong trong khodng dién 4p:
VM =10,5V+1V=95V ] 1,5V

» +Ve =12V
10k
1,50 g
6 8
0.1 3—>
: 5 566
4F—»
. 7 1
2"""(“") 10kQ g _l_ l
o.omFI

[
i}

Hinh 11.3a: Bi¢u ché bing dién 4p xoay chiéu

Khi di€n dp Vi thay ddi trong khodng dién 4p trén thi tin s&
cda xung vudng va Xung tam gidc cling s& thay ddi lién tuc theo
thdi gian (nhe nguyén 1y diéu ché tin s5 FM).
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]
—

z

t

T
Ll

Hinh 11.3b: Xung ra c6 tin s8 thay d&i
theo tin hiéu xoay chiéu

Hinh 11.3b cho thay dang xung ra ¢é tin s& thay ddi theo
théi gian theo dlen dp cia tin hiéu xoay chiéu diéu ch& dat vao
chin 5.

Xung vudng hay xung tam gidc ra sé qua transistor cong suat
38 diéu khién cdc led hdng ngoai sing theo tan s8 xung di duge
diéu ché.

§11.3. MACH DAO PONG CCO
1) Dai cuong

Mach dao d6ng CCO (Current Control Oscilator) 13 loai mach
dao ddng tao xung dudc diéu khién biing dong dign. Trong IC 567
1 Toai IC vong kho4 pha c6 khdi dao dong CCO.

IC 567 c6 cdch ra chin va sd dd khéi ndi b nhut hinh 11.4.
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Chuong 11 Mach dao déng VCO va CCO

PHASE
8 7 6 5 DETECTOR
0000 x
LM567 5 CURRENT
) [CONTRCLLE

[SCILATOR

<
ARy L 3 ‘
Z 3 4

- 10O

DUADRATURE]
PHASE
DETECTOR | Vre

Hinh 11.4: Hinh ddng va c&u tnic cta IC 567

2) Cacchéinra

a. Output Filter (chin 1): ¢6 tu loc C, xuéng mass dé€ loc tin
hi€u ngd ra cda mach so 4p vudng pha.

b. Low Rass Filter (chin 2): mic w loc C; xudng mass d€ loc
tin hi¢u tin s& thap & ngd ra ciia mach so pha.

¢. Input (¢chén 3): nhédn tin hi€u & ngd vao.
d. +Vcc(chdn 4): ndi ngudn nudi Vee, dién 4p t6i da 10V.

e, Timing R (chdn 5): noi dién trd R giita hai chan 5 va 6 d€ x4c
dinh hiing s6 thdi gian va tdn s6 cho mach dao ddng CCO.

f. Timing C-R (chén 6): c6 tu loc C ti¥ chan 6 xudng mass, nhu
mdt mach loc d€ chay 6n dinh tdn s§ do mach CCO tao ra. Tén

s0 dao ddng c6 tri thay dbi nhu sau: fo = -}% Hz

g. Ground (chin 7): Chén ndi mass d€ 13y ngudn nuéi cho IC

163



K¥ thuit xung cfin ban va ning cao

Nguyé&n Tan Phudc

h. Output (chin 8): ngd ra. Binh thudng chin 8 hd mach Vg =
Ve, khi tin hiéu ngd vao ¢6 tin sd biing vdi tan sd dao dong
fo do mach CCO tao ra thi transistor bén trong din bio hoa,

Vo B OV

3- Nguyén ly

DE gidi thich nguyén 1y van chuyén trong IC 567, ta xét mach
itng dung ¢d ban nhu trong hinh 11.5.

+¥Yec
F 3
4
R,
ﬁWJL._..__
3 FHASE P
" DETECTOR lc
1
Vi!| IIHF
R 5 =
R YYY » CURRENT
10k ¢ CONTROLLE —@—
|_ » OSCILATOR - 1 1
. C +V(-(_-
C;3 == |nF % 1 +Ve
"I E. R; I.’.zp[-
= L_.QUADRATURE “\ = R,
PHASE 8
DETECTOR mT_w ’

L‘?

Hinh 11.5: Ung dung cd ban cita IC 567

Dién trd R1 & chin 5 va w C, d chdn 6 dé xdc dinh tin s6 dao
dong ciia IC 567. Tan s6 dudc xdc dinb theo cdng thifc:

1,1
fu =

11

" RC

Z=10.10°0,01.10°

=11KHz

Tin hiéu fo ddng thdi dude dita vio hai khéi so pha va so ap
vudng pha ciing nhdn tin hiéu & ngd vao chin 3 dé so vdi tin hiéu fo do
mach dao ddng trong IC tao ra.
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Chudng [ 1 Mach dao ddng VCO va CCO

Hai w dién C, vt C; d chdn 1 va chdn 2 ¢6 tdc dung loc xoay
chi€u tan sd thap & ngd ra cha mach so pha v mach so 4p vudng pha.
Pién trd R|.R; trong IC dudc xem 12 hai dién trd tdi cho hai mach nay.

Khi tin s& ngd vao f; va tin s6 dao dong f, khdc nhau thi khong
- ¢6 dong qua dién trd R; trong IC. Lic d6, khdng ¢6 dong qua R, trong
IC, dién dp ngd In* clla OP-AMP so sinh s& cao hon dién dp chuin
Vyer & ngd In". Mach so sénh s& cho ra dién dp cao & chin 8 va khong
¢4 dong qua dién trd tdi R; bén ngoai IC.

Khi tan s6 ngd vao f; va tan s3 f, bing nhau thi c6 dong dién
qua dién trd R, tao sut dp. Lic d6, dién dp ngd In* cia OP-AMP so
sanh s& thip hon dién 4p chuan Vref & ngd In". Mach so sdnh s& cho ra
dién dp thap & chan 8. Bay gity, ¢6 dong dién qua dién trd tai vio IC &
chin 8.

B réng biang thdng cia mach duge tinh theo cdnyg thitc:

Vi X
B ~1070 f’c’f (Cy: tu loc & chan 2)

JO02

4- Dang song trén cac chin

Much dao dong CCO 6 dang xung vudng ra § chin 5 va xung
tam gidc ra & chin 6. Khi chan 5 ¢6 dién 4p mic cao thi tu C nap, chin
6 ¢ dién dp tang. Khi chdn 5 ¢6 dién 4p mijc thapihi tu C x4, chan 6
¢ dién dp gidm (nhu hinh 11.6).

Vh
AN
\ N\
— —> t
ve | | | | | { | |
T S I S T S T
i | j |
| | | |
N
>t

Hinh 11.6: Dang séng & cdc chin
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4- Ung dung ctia IC 567
a) Mach dao déng tao xung vubng dbi xitng

Trong sg 36 hinh 11.7, chin | 13 ngd vdo In+ clia mach
khué&ch dai so sanh dudc ndi véi chin 5.

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 chiin 8 cfing ¢6 dang xung vudng, nhung kha
ning cip dong cho tai ¢6 thé 1&n dén 100mA.

Tén s8 xung vudng ra cling dugc tinh theo cong thitc:

1.1

0 =— Hz
J RC
+Ve
4 L
Voo %ERT;.i
8 e
, oo ) .
xAn 567
Filter |1
LPF GND C

ot L
L

Hinh 11.7: Mach tzo xung vudng doi xing

Truding hop nay chin 3 & ngd vao khdng diing nén dé hd.

b) Mach dao déng cho ra hai xung vudng cé tan sé f, va 2f,
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Chugng 11 Mach dao ddng VCO va CCO

+Veo

. 4
Ve
out
1]

X —Filter 567
Ngdra 2 I||| _
in 3 gora f=f,

ILPF GND C R R,

of |
I

Hinh 11.8: Mach tao ra 2 xung vudng ¢6 fo va 2fo

Trong so db hinh 11.8, tin hidu xung vudng & chin 5 duge 13y
dwa vao chin 3 nén ngd vao cling ¢§ tin hiéu ciing tan s6 1, do
mach dao ddng tao ra.

Chin 1 ¢6 w loc d€ loc bd xoay chidu & ngd ra mach so dp
vudng pha, by gith lai d€ hd, khdng ¢6 tu loc C;. Nhu vay, chan | s&
¢dn tin hiéu xoay chi€u ra v tin hiéu ndy duge difa vao ngd In' cla
mach khuéch dai so sanh. 8 ngd ra chan 8 cla IC s& cd tin hiéu xung
vudng ra vdi tan sG 2f;,.

Nhu vdy, ngd ra c¢hin 8 ¢6 tin hiéu xung vudng, tin s
1

1 : A A
2 f, =2—— ngd ra chdn 3 c0 tin hi¢u xung vudng, tan s6 f; = —.
RC RC
¢) B thu phdt tia hong ngoai duge ma hod

Hién nay, cdc mach wr dong diéu khién bing tia hong ngoai
¢6 bd phdt thudng duge md hod thanh tin hiéu xoay chiéu dang
xung vudng. D€ trdnh b tdc ddng sai bdi cdc tin hiéu nhiu khong
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phdi 4 tin hiéu tift b6 phdt, bd thu chi cho ra tin hiéu diéu khi€n nén
nhin ding tin hiéu di duge ma hda do bd phdttao ra.

+V(-%:12V
R,
R;g IOkQ% OVAN
1000 R
6 8 L 2kE)
4 A !
3
R.
sxaE+—{5 566
B 4

7 1
R5 —J—
15k C, L
0.1uF

Hinh 11.9a: B4 phat tia hdng ngoai ding mach VCO

+V(~C
| L4
100k} Veo ~
s 3
- 0.1 F " 0.1uF 3| Z -
| — ——2] in 567 out 18 ’
3760 . RY 12V,
" §§Ikﬂ Filter LPF -12 6C GN?
0]

P
1p;|-‘1 2.2pEL sokn

10kQ == 0, 14F

!

Hinh 11.9b: Bd thu hdng ngoai diing quang transistor va IC 567
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Chuong 11 Mach dao d6ng VCO va CCOQ

Bicu nay duce thuc hién don gidn néu bd phét cho ra tia hong
ngoat mi hod ¢6 1dn s biing 1An s8 dao ddng cha bd thu.

Mach thu phdt diing tia hdng ngogi trong hinh 11.9 ¢6 bd phat
la IC 566 cho ra xung vudng dieu khién Led hdng ngoai IR-Led, bo
thu la IC 567 nhan tin hiéu hdng ngoai ddi ra tin hieu dién d€ so véi
tn s8 do mach CCO o ra.

Trong s¢ d6 hinh 11.9a, IC 567 12 mach dao dong VCO duge
diéu ch€ bing dién dp mot chiéu d€ cho ra tin hidu xung vudng & chan
3. Tin hi€u ra & chiin 4 12 xung tam gidc nhing khong sit dung. Bién
trd SkQ dung d€ thay ddi mite dién ap mot chidu diéu ch€ cho mach
VCO, s& lam cho tin s§ xung ra thay d&i trong khoang fumn = 170 Hz,
vl fomax = SkHz. '

Dong dién qua Led hdng ngoai IR Led ia dong ngit khodng
theo tin hi€u xung vudng. Tia hong ngoai do Led tao ra dude chidu vio
bd thu ¢é sd do hinh 11.9b,

Trong sd dd hinh 11.9b, quang transistor 1a linh kién cdm bi&n
quang cé tac dung d8i tia hdng ngoai do bd phat tao ra thanh tin hiéu
xoay chiéu. Tin hiéu xoay chiéu s& dugc OP-AMP khuéch dai 1én
khodng 50 lin wrudc khi duge vao IC 567 d€ so pha véi tin hiéu do
mach CCO w tao ra.

Bi€n trd 50kQ dung d€ diéu chinh tAn s& riéng ctia mach CCO
sa0 cho bang vdi thn 8 do IC VCO ta0 ra. Liic d6, ngd ra chin 8 & ¢6
mifc thap (= 0V) nén s& c6 dong qua ro-le d€ ddi trang thai cia tiép
diém. Ti€p diém cla ro-le RY thuong duge ding 48 didu khién céc
mach cOng suat khic.
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* GIAO TRINH PIEN TU KY THUAT

1- Linh kién dién t (khG 16x24)

2- Mach dién tit - Tap 1

3- Mach dién tif - Tap 2

4- Mach dién tf - Tap 3

5-Machsd -tdp 1,2

6- Mach tuong tu (khd 16x24)

* GIAO TRINH PIEN TU CONG NGHIEP
1- Linh kién diéu khién

2- K¥ thudt xung ciin bdn va nang cao

3- Dién tif tng dung trong cong nghiép- Tap 1
4- Pién tlf ng dung trong cdng nghiép- Tap 2
5- Dién tif cong sudt

* GIAO TRINH PIEN CONG NGHIEP

1- Dién ky thuat

2- Po ludng dién va dién tir (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 v8i PLC Zen, CPM2A va Inverter Omron
3- Cam bié€n -Po ludng va diéu khién (khd 16x24)

TU SACH KY THUAT DPIEN - PIEN TU
CUA TAC GIA NGUYEN TAN PHUGC

(tdi badn lan tht 12)
(tdi ban lan thit 6)
(t4i ban 1an thit 5)

(sdp xudt bdn)
(da xuit ban)
(tdi ban lan thi 3)

(tdi ban Ian thit 6)
(tdi bdn lan tht 5)
(tdi ban lan thi 4)

(sdp xud't bdn)
(tdi bdn lan thi 2)

(sdp xud't bdn)
(tdi bdn lan thi 1)
(sdp xuat bdn)
(sdp xudt bdn)

(tdi ban lan thit 6)
(tai ban lan thit 4)
(t4i ban lan tht 1)

4 -Trang bi dién khong ti€p di€m-Thang mdy cong nghiép (sdp xuit bdn)
* GIAO TRINH DAY NGHE - HUGNG NGHIEP (kh3 14x20)

1- Stta chita Thi€t bi Pién - Pién tlf gia dung
2- Pién va Pién t ¢dn ban

3- Pién tf cong nghiép va Cadm bién — Tap 1
4- Pién tif cong nghiép va Cadm bié€n — Tap 2
5- Ampli — Ly thuyét va Thyc hanh

(da xuit ban)
(da xuidt ban)
(d3 xuit ban)
(sdp xuat bdn)
(sdp xuat bdn)

Gia: 30.000 dong
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