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CHUONG I: KHAI NIEM CO BAN VE KY THUAT XUNG

BAI 1: TIN HIEU XUNG

. Khai niem tin hicu xung

Xung dién 12 nhitng dong hodc dp chi ton tai trong 1

khoang thoi gian ngan c6 thé so sanh duoc voi thoi gian
cua qua trinh qua do trong mach dién ma no tac dong.
Xung: 1a 1 dai luong vat 1y ¢6 thoi gian ton tai rat nho
SO VOl toan bo thoil gian ma no tac dong.

MOoc so sanh: 12 thoi gian qud do - khoang thoi gian ma

hé thong vat 1y chuyén tir trang thdi can bang nay sang
trang thdi cAn bang khéc




BAI 1: TIN HIEU XUNG
II. Phan loai tin hicu xung.

_ N

Xung vuong Xung nhon

NN

Xung rang cua Xung hinh thang

VAN

Xung ham mu Xung tam giac




"
lIl. Cac tham so cla tin hiéu xung.
m Day xung T
m DO rong xung 7, : thoi gian Y
ton tai xung.(s) f

= Khoang cach xung % :
K/c gilra 2 xung lién tiép.

L

m Chu ki xung: Tx. T

A X 1 X
m Tanso fx=T— sO xung

A 4

A

A ‘A X
tren 1 giay. Tx
m DO day: Ox="x
T

X

Qx > 0.5 - Xung réng
Qx < 0.5 - Xung hep.

m Do rdng(xdp): n - 1 Tx

A 4




" A
Tham s6 dang xung

m 7, D0 rong swdn trwde. U

m 7, :DOrong swon sau. \ _¢_AUmt

s Um :Biém do I&n nhat cda xung Um

m AUm:Do sut dinh tuyét doi. |

B SUm = AUm % D6 sut dinh twvong |[«—-» g
géi. Um . Ly 7, Ly [

= Thyctéchonhgsé a<i. Ut
@ =0.1,0.05, 0.01 (-eyum| ||
Thwong chon @ =0.05 :
|

aUm




Bai 2: Phudng phap phan tich tin hiéu xung

e Phuong phap xép chong:
Pau vao: S1(t), dau ra S2(t). S,(t)  Mach tuyén tinh S, ()
MOERNGEXHGEETHGED IR

Sl(t)=Sll(t)+sf(t)+...+sln(t)=isli(t)
e Toan tuU laplace. !
Moi f(t) déu co anh F(p).

a+ja

F(p)=[ f e fr =5 [Fper

a](t)



"
|. Cac dang tin hiéu xung don gian.

U(t )A

m Dang dot bién: U(t) =E.1(t) = E t 2t0

0t<tOf ‘
Véi 1t0 =1(t-t0) = 1 t >t0 t -
(0]
0 t<t0
m Dang tuyén tinh: o
! /
K = const = g« } o
J/ K(t-to)
K(t —1t0) El
U(t) = K(t —to)l(to) = t>to 1, o
0 t< to -

to t



"

Céc dang tin hiéu xung don gian.(tiép)

m Dang ham ma.

U(t) = E(1-e”"") 1(t0).

U(t) =+

(E(1— P,

Két luan: Tin hiéu xung rat da d

.

0

t >to
t<to

U A

>

to t

ang song tat ca déu duogc

coi 12 tong hop cta 3 dang tin hiéu néi trén.



Vi du
uA
Ta co U(t) = U(t) + U”(t)
Cho tl =0, t2 = T
U(t) = E.1(t) .

U”() =-E.1(t-Tx)
Ut) = E[1(t) -1(t-Tx) |

U




Ut) = UL +U2()+U3(0)+U4 ()

U




II. Phan Ung cua mach RC,RL

Tin hiéu dot bién:
’ T 1 E 1 E 5

: —E.1(t)->Z =R+—:1Ip= L i(f)=—.e KC
Mach RC:U1(t) =E.1(t)->Z, oo SR+ pC i(t) P
U =Ult)-Ug(); U, =i(t).R . A

—C c
U, (t) = E.exp(—) ] r
T ; i E < 2
Ur
Ue (t) = Ell ~exp(~)] S
T = RC U a
NX: Ur()|.., =E; Ur(@®)|,_. =0 - Ue
Uc(t)|,.y =0; Uc(t),... = E; Ur t

Dinh ludt dong mach thd nhat: Ko bao gid cé dot bi€n U trén tu dién.

Thudng chon t, =37

Hang sé thoi gian:dac trung cho quan tinh ciia mach, chi phu thubc
tham s6 mach dién ma ko phu thudc tin hiéu vao.

11



II. Phan ung cua mach RC,RL

e Tin hiéu dot bién
e Mach RL
t
U,(@t)= E-eXP(—;)

—C Uc

|
F

U,=E.(- exp(—é))

L
T=—
R

Ua
e Dinh luat dong mach 2:Ko bao gid cé E
dot bién dong trén cudn cam.

Uc

Ul

\ Al

12



II. Phan ung cua mach RC,RL

, . A A ’ —c | Uc
e Tin hieu tuyen tinh. T —
t J I R Ur
U,=K7r.(l1-exp(—))
.
U, = K.(t—?:exp(—é))
NX:
Ur(t)|,.. =Kt

/c(t) =K(1—7)

Ur(t)

Uc(t)|,... = K(t—7)
Néu thay RC bang RL:
U, =Kz.[l- eXP(——)]
U,=Krt.{t—1[l- exp(——)]}

13



II.Phan Ung cua mach RC RI

1 A
e Tin hiéu ham md. —C Uc
=R,C; Hang s6 thdi gian cdia ngudn tin hiéu. . i
=RC Hang s6 t/g clia mach. J T R Ur
U,(t)=E.[l- exp(—é)].l(t) 4 § y

L, UcltyE

U, ()= E—~T—[exp(~—) — exp(~—)] .
q+1 T, T,
Uc(t)=U,()-Ur()
7, RC
q=—= = const
T, R

e Ur: qldn, Ur->Ul.
g giam thi bién d6 Ur giam U a Ur(ty/E
g=1 thi Ur =0.37E. Ur la xung nhon.

e Uc:khi g nho, Uc->U1
g tang, toc do Uc giam nhanh
khi g =100 -> Uc c6 diém ubn

14
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III. Phan Ung cua mach RC ddi véi day xung vudng.

A o

§ R I U2
\J
e T/h g/t qua do sém k thuc:

Cho: ¢1=0;12 = T,
U/!(t)=E.1(t)

N

Ué (t)=E. exp(—é)

Ul(t)=—E(t-r1,)

l'_
U 22 (1) =—E.exp(— i

Do do:

)

T

U, (1) = E.[exp(- f) —exp(—

=7,

T

)]

A

U,
U
t2 .
2
U’
% t
15



Qua trinh qua do sém két thuc

 Khi 7=RC>>1, ut
Cic thanh phan Ura b/d chim,dang xung & 5
gan giéng dang xung vao->do sut dinh ¥ AE
xung AE | AE i
D0 sut dinh xung twong doi. OF = E e t1 ) AE
UA
Mach RC 1am mach phan cich,truyén t/h E < f -
xung. |
U2
e Khi 7T=RC<< T, o ¢
Ut/h bién doi nhanh, t/h ra bién thanh 2 t
xung nhon + va - tai tl v 2 u2

Str dung mach RC 1lam mach vi phan. 16



Tin hiéu ra trén tu

A T
—C 1 U2

S gR
Y

e Cho t1=0;2=1,

U (1) = E.[1-exp(-)]

T —_
U2 (1) = —E.[1-exp(~- ;x )]

"7y —exp(- )]
T T

U, ()= E.[exp(—

u

u2

A

A

T

t1 t2

U1




Tin hi€éu ra trén tu

e Khi:T=RC >>7_cacthanh phan Uthay 2
ddi chdm,t/h ra cé dang tam giac va sudn
trudc gan nhu dudng thang.Trong khoang
t/g t1-t2 ta co.

bay la trudng hdp dung mach RC lam mach
tich phan U
o Uz(t)=E.[1—exp(—£)] theo Macloranh:
T

U2(t)in u2
T

e -> U2 =Ktvéi g=E
T

e Khi 7=RC <<7, c4c thanh phan U thay d6i
nhanh,t/h xung ra giong xung vao nhung bi
meéo G suon trudc .

bay la trudng hgp RC giong cac thanh phan ki

sinh cua nguodn t/h vdi R nho,C = Cra cua

ngudn. 18



Qua trinh qua do cham

t Uc(t)

ST

/
/

S2 19



IV. Mach phan ap xung

e  KN:la mach 4 cuc ¢6 nhiém vu trich 1 phan tin hiéu tir nguon
dua t&i tai dé p/hop vé mat blen do.

Y/c: khong giy méo tin hiu->hé sb truyén dat 12 1 hang s6 , ko fu
thudc vao f.

Cac mach phan ap:
1. Phdn dp dién tro:

U,=iR, ;-_Y
R, +R, _
U, =0, —eu \T\\ <
2 1’R1 +R2 R™~1 U1
e S const,¢ f R2 l U2

R +R, v




U,

[ =

IV. Mach phan ap

Phan 4p dién dung

X,
X, +X,
U, C,

=1IX, U,=U,. = £.U,

= = const,&
X, +X, é:R C,+C, /

Thuc té ton tai R ki sinh va C ki sinh nén hé s6 phéan 4p ludn

fu thudc vao f.
Phan 4p hon hop.

U,
U Z, U,
g Z+Z = o
1 7 R
Z, =R, /| — =R

2 1

N6i chung £ fu thu vao f
PK Cé\ln béng: RC, =R,C, khl dé é:z — fc

i Cgi U2
Ré - ¢t
U1 ‘
Ré €21 4o
A

:é:R

21



BAI 3: KHOA PIEN TU

I. KHOA PIEN TU
1. Khéa dién tir: 12 1 van dién c6 the déng hodc ngat 1 dong dién dudi
tac dong cua t/h dicu khicn.
2. Tinh chat:
Noi tro khoa:
Khi dong: Rk =0
Khi ngat: Rk = vo ciing.
3. Toc d6 déng ngiat: f dicu khién déng ngat ma khéa lam viéc tin
cay.

D¢ dam bao tin cay:[Fmax] cho phép < hodc = 1/(2 t/g thiét 1ap).
4. Nguwong dieu khién: La mtc t/h thap nhat c6 thé d/k duoc khoa 1
cach tin cay.




II. Khoa dién dung TRANSISTOR

e T tat - Khda mé:Rkm= oo

Ic = Ico nho: 10-100mMA

Uc=Ec

e T thong - Khoa dong:Rkda =0

Ic = Icbh=Ec/Rc; Uc =Ucbh rat nho.

Ic X S
A
Ec/Rc -
o
lcbh ——-— I
A/l
: Rc
- -
7
I B
— i -
Ucbh o U
Mién cét c

dong




Nguyén ly

e Mién cat dong: dudi diém B.
e Mién khuyéch dai.(doan AB).
I —Ic™~Uc
i, =pi,; U =E —i R,
e Mién bio hoa:(Sau diém A-duong Ox).
1b>=1b baohoa->1C=1Cbh=CONSt.
Diéu kién T bdo hoa : ib>=ibb.
O ché do khéa :Yéu cau T thong ¢ ché do bio hoa
véi dong dién 1om vi: Dé c6 dong 16n.
Kha ning chong nhiéu cao.

24

Ic =Icon = Ec/Rc



Qua trinh qua do cua khoa T

Udk | = 3 | Eo

t
Ib "l-lba"' """"""" T ""I"'lb'bh" llbo
1W %Tiéutén
Ic

13 14

<
Us — i ts2 ‘—\\

Ec

25



Nguyén ly

e Trong khoang:0<r<¢; Udk= E2<0->T tét, 1b=-1bo;1c=Ico, Uc=Ec.

e Trong khoang: 11 <t <¢3
+ Tai t=t1: Udk d6t bién duong,E1>0; Ib=Ib1=E1/Rb >Ibbh.-> T bio hoa.
Ic tang theo quy luat ham mu tao ra swon trudc tsl.

+ Sau t2: tuy 1c=Icbh=const nhung vi b=Ib1>Ibh nén c6 hién tugng tran
dién tich tir E->B tao nén cac dién tich thua trong cuc B ¢ phai tiép
g1ap cuc C.

Qua trinh tich luy van theo ding quy luat ting sudn trudc cua ic va
tien to1 xac 1ap tai t3.

Khi:t-t3, Udk c6 dot bién am,Udk =E2<0.

L& ra Ib=-Ibo song do R nguoc O tlep gidp dau vao EB cta T chua
kip thiét 1ap-> Ib van c6 gla tr1 rat 16n> Ib2=E2/Rb. Dong Ib2 s€ duy

tri trong 1 khoang thoi gian nao do roi dan dan giam vé Ibo sau khi

R nguoc dugc thiét lap.
Ic van duy tri Icbh trong khoang thoi gian t3-t4 tao ra thoi gian tre

ngét



Nguyén ly (ti€p)

e T ud=t4-t3: 12 thoi gian dé tiéu tdn céc dién
tich thwra da dugc tich luy trong giai doan
truoc.

e Sau d6 Ic giam . Pén thoi diém t5 ¢ ic=ico va
hinh thanh d0 rOng sudn sau ts2=ts5-t4.

e Chinh cac khoang tho1 gian tsi, ts2, t «é tao nén
cac qud trinh qua do trong mach 1am cham toc
d6 cta khod. Do d6 phai han ché chiing.

27



CHUONG 2: MACH BIEN DOI XUNG




CHUONG 2: MACH BIEN POI XUNG

BAI 1: MACH VI PHAN
I. Khai niém:
- Mach vi phan:la mach 4 cuc ma t/h ra ti 1¢ v61 vi phan cua t/h vao.

5. (1= g A8,

Truong hop t/h vao ra la U thi ¢6 mach
vi phan dién ap. U.(t) = K dlU, ()]

S1(t)

II. Ung dung:

- Tao xung nhon tr xung vudng.

- Tao xung vudng tu xung hinh thang.

- Thuc hién phép tinh vi phan trong MTTT

29



BAI 1: MACH VI PHAN

III. Mach vi phan
Piéu kién:
U,=i,.R &=i=C
-4, -U,)
dt
Gia str: Ur << Uc -> U, <<U,

dU

C

dt

U, =R

dlu,(®)]

U,()=K.

P/k mach RC 1a mach VP la: Ur<<Uc.

IR << iL RC << l
awC 0]

Vi tin hi¢u xung c6: W =0, ~ A,

P/k la: RC<<Tx

=tgar =1g90° = oo

A 1
—C
S '\v
§ R U2
\ J
U1
E
"t
oo Ly twéng
A Ul
dt
vz Thue té

EX

30



BAI 2: MACH TICH PHAN

I. Khai ni€m:

- Mach vi phan la mang 4 cuc ma Ur ti 1€ voi

L %A
tich phan U vio. t L
S,() =K [ S, ()t i c I U2
0
II. Ung dung: -
- Tao xung ring cua, cung cap U quét trong VITH, chon, dém xung...
t U 1
U2=UC=%.([icdt l.c:l'R:?R UZZE‘[(UI_UZ)dt

0 A 2 7 — ;e 1 1
Gia st Uc<<Ur do d@6 :U2 <<U1-> U, = K.[Ul(t)dt vél K = Py

PK dé 12 mach tich phan: ;1 __ ¢ 7= RC>>Tx
oC

Ua(t)

S1(t)




BAI 2: MACH TICH PHAN

e Muon tich phan chinh x4c phai thoa man diéu kién tich
phan: Xra c6 bién dd nho so vd1 xung vao -> Dung mach
Tich phan RC két hgp vo1 mach KDTT go1 la mach KDTT

tich phan.
Mach tich 2: Mach vi }
phan phan
T TR

o

32



Mach tao dién ap: riang cua

17k U rang cua duoe sic dung dé d/khién mach 141 tia e
(rong cac den am: cuc may: thuhinh, man hinh MdE-> U
rang cua goi la U quet.

Ding mach tich phan lam Ug

Uq la nhirng Xung rang cura co chua | phan U thay d()l

theo dt doil voi t. Cac doan d6 co thé tang hozc giam néu
dao ham cua no + va -




tac tHam so"

m Uo: bién dp du ban dau.
m Ugm: Bién d0 max cua Uq
Tq = t2- tl. T/g hanh trinh quét thuan.
Tph=t3-t2 T/g hanh trinh quét nguoc
m & &, goc tiép tuyén ctia dudng cong Uq tai cac thoi diém dau va
cu01 cua g/t quét thuan.
m Yéu cau: Uo nhd
+Uqm du 16n, Uq thang
+Tph : nho dé c6 thé bat dau 1 hanh trinh sém.
m He¢ s6 méo phi tuyén: dUq| dq
dt |, dt|,
dUgq
S |,
Y nghia: 12 6 chénh léch vé do doc ctia phan dudng thang.
m Hiéu suat: Y qm

- Eng 34

7/61:
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Dién ap rang cua




Mach tao dién ap rang cua

i — N
Ngqudn \' —Uq
ﬁ‘l C Rk
| [

e SU dung phudng phap nap dién cho tu qua R I8n
dé thoa man diéu kién tich phan.
e Trong tq: khda K ngat, C dugc nap. 7z, =RC >>1,

U,0n=U.()=E, [l—exp(—i)] ~E, L
(3 T

n n

e Khi t= tg->Ugq=Ugm. Khda K déng, C phdng dién
qua Rk, 7, =CRy <<,

t o =3Tf

36



Mach quét RC don gian

Jak

37



Nguyén ly

e Phan tu tich phan:R,C
e Nguon nap: Ecc, khda dién tu e.
e Trang thai dau:T thdong( bao hoa). 0<r <1l
+ DKIR, << ... R
+Uco= Ucbh 0
+ 7 =1, _ Ec , Ug=Uc

R
e Trang thai quét: f1<r<¢2
Co6 xung(-) diéu khién vé6i do rong 7, =1, T tat.
C dudc nap: +Ec->R->C->-Ec.

U, = Ec.[l—exp(—z_L)] voi 7, = R.C

. x i Ec
Gia thiét: 7, >> 1, theo chudi Macloranh: Ug=Ec—=Kt ;K ="==const
U E (1 Yoy gl
tlyminey, T Ee —eXP(—T ) = c. =U,

e Trang thai phuc hoi: sau khi dat bién d6 xac dinh & t2, két thuc xung
dk & dau vao->T thongbdo hoa-> C phong rat nhanh qua Fcebh

— — 38
=Cr,,<<7,; t =3t =3Cr,,

ph



Ip

<
<

Udk

Udk

Uc

Mach Miller

t1

t2




Nguyeén ly.

e Do két cau mach, tao nén hoi tiép am tir cuc gép C
dén cuc goc B thong qua tu C. Sy hoi tiép nay khong
ché do chénh léch @ const-> I phéng = const-> U trén
tu C giam tuyén tinh-> Uq giam tuyén tinh, Ic phdéng
= const.

Gia st Ic phéng ,~>ir,/->AU,/ ->Ube/ ->Ib,-> ic /-
> Uqg.“> Ube/

-> Do hoi tiép dd chong lai sy giam cua I phéng.

40



Mach Bootstrap




Nguyén ly
e Trang tha dauio<r<s:U, = E.-U, = Ec

T1 dong vai tro khoa dién tu- thong hoan toan.
Ec

R’
e Trang thai tao quét: 11<7<13

T2 mach khuyéch dai:iy =ic,=—: U, =U,,, =0; U, =Ux~U, = Ec
+ Giai doan 1: D thong.

C nap-> Uy —>Uq "—S Ux~

Vi D théng nén Uc ( Uy) thay doi theo quy luat bac 2.
+ Giai doan 2:t=t2 Ux ting >=Ec-> D tat.

Tu C duoc nap voi I const, Uy-> Uq va ting tuyén tinh.

Do d6 Uy(AU,) /> Uq, " ( AU, =AU,; K, =1;)

C#>>C- >Ux/( AU, =AU, = AUq) -> Ur=UyY-Ux= const

Trong giai doan 2do C>’< cO tr1 sO 16n so v C nén C* dong vai tro
nhu nguon 1 chiéu dé nap cho cho C.

Mach tao quét chi tuyén tinh trong giai doan D tat. Thoi gian qugt
thuc. [tq] =t3-t2<tq



BAI 3: MACH HAN BIEN

I. Khdi niém: 13 mang 4 cuc phi tuyén ma Ur thay doi theo diing quy
luat cua Uv khi Uv chua vuot qua 1 muc cho truede - goi la mirce
ngudng-> Ur gifr 1 gid tri = const goi 14 U han ché

- Pac tuyén truyén dat cua mach theo U2(t)=F[Uv(t) | 1a 1 duong
gom 2 phan:

+ Phan nghiéng: truyén tin hiéu

Han ché
trai phai

+ Phan thang: dé cat. ,

Han ché

Han ché dudi
trén




Mach han ché dung Bi6t 1 phia.
Mach han ché song song
Uhc

- Ungf

U2 |
—E | :L Dthéng
Dtét '

U+

Khi Ui<E -> Up < 0 -> D tit . Do RDtéc >> Rhe-> U2 =U1.
Khi Ui>E : D thong. Do RbDweng << Rh/c -> U2 =E

Thuyc té : Khi truyén : RT
U2 = Ut

RT+Rhc

Khi déo chiéu Diot : mach han ché duéi mirc B
Chu y:anh huéng tham so ki sinh: Cra =Cak+Ctai+Clip rap




Han che noi tiep

Uhc

Ungf

U+

o Dtat

Dthéng

e Khi Ui<E -> D thong . Do RDthong << Rhe-> U2 =U1.
e Khi Ui>E : Up<0O ->D tit. Do RDtit >> Rhe -> U2 =E
e Khi d6i chiéu Dibt ta ¢c6 mach han ché dudi.




Mach han ché 2 phia

Mach song song
U2 A

EEE1 U1 '
Uhc

»
Ll

D2th6ng i D1 ,D2 tét | D1th0ng

Diéu kién han ché : B2 < E1




. D1théng
D2théng Di.D2théng  Da2tat

Piéu kién han ché:E1<E2
Rhc?2 > Rhcl




Mach han ché dung Transitor
= Rb

Rc

D

CR

Mach vao ctia T 1a tiép gidp p-n : tuung duong 1 Diot.

Rb: trong duong Rhe

-> Mach han che diot song song ¢ daw vao.

T'in hiéu sau khi duoc han ché duoc T khuyéch dai -> Mach
khuyéch dai han ché.

V61 diem cong tac thich hop va t/h vao da 16n: Mach KB thong

thuong ciing c6 kha nang han ché.1 phia do dong bi cat, o phfa48do
transitor bao hoa.




BAI 4: MACH GHIM MUC

» [La mach gitr cho t/h ra ¢ 1 muc U- nao do.

Mach ghim dwoi mue 0.
U1

L

AU |




Mach ghim trén mirc 0

U+




Mach ghim 6 mitc bat ki

U1

til to| 13| t4

Inlinis

=

e Tait=t1.U1=0, U2=E, D thong, C duoc nap dén E
e Khi t=t1; + Dau vao c6 dot bién duong E1, Uas =U2 = E+E1
+ D tat, C phéng qua R cham, U2 giam chim
e Khi t=t2: c6 dot bién am —E1->U2 giam 1 luong E1-> hinh
thanh xung ghim ¢ muc E

51




Chuong 3: Mach dao dong xung




Bai 1: B0 tao dao dong tich thoat

Chi chtra 1 phan ti tich 1ty nang luongla C.

Sau khi tich Ity nang lugng o C, roi nho thiét bi chuyén mach n6 lai phéng dén mot
murc xac dinh nao do roi1 lai duoc nap dién.

Néu mach phéng c6 chira R thi hau nhu NL duoc tich liiy déu tiéu hao trén R dudi

dang nhiet.
K1 dong, K2 mo :C nap. } K1 va K2 dong mo nho

K1 m¢, K2 dong: C phong qua R t/bi chuyén mach

dién

trce NL
||

K2
Phan tt tich ——  Mach phong

T/bi
chuy&n mach




Bai 2: Mach dao dong da hai
l. Mach dao dong da hai.

} Rbﬁ Rb2 D EZZ

o oY

e Mach gom 2 té}ng KD géi tiep nhau.

* Rbl va/Rb2 no1 truc tiep 1€n —Ec d€ dam bao mach dao dong.
* Mach co 2 trang thai can bang khong on dinh:

+ T1 thong, T2 tat.

+ T1 tat, T2 thong.




I. Mach dao dong da hai.

b2

Rc2

» TI tat, T2 thong:

+ C1 duoc nap: +Ec->reb2->Ci1->-Ec.

+ C2 phong qua T2: +C2 ->Rb1->E->rec12->-C2.
 TI thong, T2 thong:

+ C1 phong.

+ C2 nap.




Mach dao dQngEda hali

m Vitacél,, = ——val,, =—-—néndé khi T thong bdo hoa

xung ra on g

A

|Upth \

R b2 IBRCZ

inh thi Ib2 >= Ib2h hay R,, < B.R,,

UQ

I — — :
UcT+ ' >
UC‘”I 5\01 nap \
— _________________ _______________ B
Ub2 \ lUbZ \
| I "
— I | I
UcT2 /T—l— |
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Il. Mach da hai d¢i dung T ghép cwc phat

-Ec

| [P (b2 (]

Ue

JcT2=Ura
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Dang song mach da hai doi dung T

UcT1 | [

| e
—_

lco2.Rc2

e g e v




Nguyén ly

Mach c6 2 trang thai on dinh:
e TI tat, T2 thong. PK: 5, (R, +R,) > (Ret+R,,)
Do Rb2 ctia T2 dau 1én —Ec nén ¢6 UbeT2<0 va UbeT2=Ube2bh.

Uct2= Uc2bh + Ic2bh.Re.
C duogc nap dién : +Ec->Re->RbeT2->C->Rcl1->-Ec.
Ucmax = Ec-Ico1.Rc1-Re.Ic2bh.
 Khi dau vao c6 xung (-) kich thich vao B11-> T1 thong bao hoa-> T2 tit.
C lai phéng: +C->Rb2->-Ec->+Ec->Re->T1->-C.
Do su phong cua tu C:
+Trén Rb2 c6 dién 4p (+) dua vao BT2 giir cho T2 tat han trong 1 khoang t/g.

+I phéng cua C giam -> Ube2 trén T2 b6t duong-> dat dén U thong cta T2
-> T2 bat dau théng, cham dut qud trinh tao xung.

« Pot bién 1an 2: khi Ube2 =0, T2 thong xuat hién qud trinh dot bién lan 2
nhu trén, C lai dugc nap.

= C.(Re+ R)
R=R,//R, IR, :
5
T, =37,



ITI. Mach Trigo

Gom 2 tang KB ghép voi nhau.

€6 hoi tiep dirong.

Co 2 trang qthéi can bang va on dinhi vaico kg
nang chuxén tur trang thai ¢/b nay sang trang
thai can bang khac khi c¢o kich thich.

Ung dungzBE phan tan, tao xung d/khién cac
mdchvartichiphian: lam cac bonhor de thwe
hien cac phep: tinh logic.




Mach dién

T'1, T2: cdc phanitir-KD.

CIRINR2(E2 dan:t/hhoi tiep dura ve Bl ede T
Rbil.Rb2 n6i voi nguon Eb dé dinhi thién cho T. T1 thong, T2 tat.
Coll,Co2 dan t/h kich thich Trigo, chuyén: trang thai.

Cdc trang théil co the : cd 2 T thong, T1 thong T2 tat hoac T1 tat
T2 thong.
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Neouyén ly mach Trigo

Gid str ban dau T1 thong, T2 tat.

Tai t1: dau vao T1 co kich thich xung (-) ->T1 dang thong
chuyén sang tat ->Ucr1 duwong len->Ubt2 duong len-> T2
thong.

Dén t2: c6 xung (-) vao br2-> T2 tat, Tl thong do Uera(+) ting-
> Ubri() tang thong qua R2Cz = T1 thong.

Qua trinh ti€p tuc cho cic xung tlep theo-> O dau ra ta c6 cic
XUNg vuong,

Cling c6 the dra xung kich thich vao 1 daw clia mach nhung céc
xung lien ti€p ngdc cuc tinh.
Dicu kien dé 2 trang thai can bang 0n dinh cia Trigo:
Icbhl(2)

Ubea(1) <=0; Thi(2)>=
B minl(2)




Dang song mach Trigo

\




IV. Df‘)ng b0 cac mach dao dong xung

Mach dao dong tu kich thi T, f cua xung ra fu ,thu(f)c Va0 ,céc trj’sf’) R.C, Ri
cua khoa. Bién d0 lai phu thudc ngudn cung cap va h¢ s0 khuy€ch dai.
Thuc té 2 can 1 day xung c6 T va f xac d'j’nh—>? Mach xung s€ phai cong
tac 0 ch€ do doi. Cheé dQ nay, qua trinh bién doi trang thai nhanh hay cham
phu thudc vao xung kich thich.

Khi Txra = Txkt — Xung kich thich goi 1a xung déng bO.

Dang cua xung kich thich la nhtrng xung nhon duong hoac am dé kich
thich.

Khi c6 xung kich thich, ma‘ch dao dong xung lam vi€c theo quy luat cua
xungkich thich goi la st d0ng b cua mach tao xung kich thich va mach
dao dong.

Txra =T xxk1T =T déng bo. Heé sb déng bola 1

Txra = nTxKT Heé sb déng bolan

Mach dém xung, mach phan tdn déu lam vi€c theo nguyén ly nay.




Vi du mach phan tan.

E
ﬁ] ® NRe

123 456 7 8

To

o)

TH

* Khi khong ¢6 xung dong bo: T1 tat > thong va chu ki dao dong ciia n6
12 To.
Khi c6 xung déng b0 : 0 trong khoang T’ T1 dang thong nén xung
dong bo + dat vao khong anh huong gi. Nhirng trong khoang T xung
dong bo + dit vao-> dén thoi diem 2, T1 14t trang thai-> Chu ki dao
dong clia mach 13 T= T’+17<To, T=6Tdb. Hé s6 dong bo 12 6 65




Mach chon xung

KN: chon xung la tdch t/h xung c6 ich ra khoi dwoc nén nhicu
hay chon t/h rieng biet ra khoi duwong t/h chung.

C4c dau hiéu dé chon:cic tham s6 clia xung: bién do, do rong
hoac tan so.
B6 chon xung 1 t6 hop cdc so @6 xung khic nhau.

Yéu cau: Pon gian, cdc phan tir trong mach phai cong tic ¢ ché
do tuyen tinh.

Cac mach chon xung.

Chon xung theo bién do: Ura =f(Ux) vo1 Uxlaf bieén do xung
Vao.

+chon xung theo cue tinh (+) hoac (-).

+chon xung co bien do lon hon mirc cho phép.
+chon xung c6 bien do nho hon mirc cho phép.
+ chon xung co bien do : Umin<Ura<Umax




Mach chon xung co bién do nho hon miurc

LM

cho phép.

». Dau vao 1 ¢6 cic xung voi bién do khic nhaw chiing chia thanh 2 nhinh
song song nl & n2.

+ nl qua mach vi phan (a).
+ n2 qua mach han ché dudi(b) -> mach lam tté ©.
E Dau ra clia 2 nhdnh 13 2 va 4 dén bo cong (d).

s U tong dwa dén mach chon cure tinh xung( ghim tren mre 0) dua xung

ra la xung nhon danh dau thoi diem ket thuc xung co bien do Ua<Umax
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Dang song mach chon xung

L




Chon xung theo dd rong

D1
M D2

Uv C_ R1 R2 Ur

l+E

Cau tao gém I mach tich phan RC va mach han ché bién dd gém D2, R1,
R2 v61 muc han ché:
Rl

o
Umin=E.— = Um.[l —exp(——
R1+ R2 [ p( Rc )

Um: la bien do xung vao.

Pé rit ngan thoi gian hoi phuc ctia mach tich phan RC ta mac thém D1.
Trong thoi gian nap dién cho C thi D1 tat-> ko anh hudng gi dén mach ticlso
phan.



Dang tin hieu mach chon xung theo
do rong.

Uv

Uc

Ur
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T4i liéu tham khéo

* Ki thuat xung — Vuong COng.

»




