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Piém Nhin xét

Bai 2.2. Cho mach dién nhu hinh (H.1). Ty C chwa dw¢c nap dién trwéce. Tai thoi
diem t =0, nguwoi ta dong khoa K. Tai thoi diem t =t,, Khi tu C chwa nap dién day,
nguwoi ta mé khoa K. )

1. Hay giai thich sy hoat dong cia mach deé suy ra dang cac tin hi¢u dap wng
Uq, Uo.

2. Ung dung cac két qua da dwogc suy ra trong gido trinh, hiy viét biéu thirc
cuia cac tin hiéu dap @ng u,, U,. Hay so sanh ket qua tim dwgc véi dang tin hiéu dugc
suy doan tiur cau 1.
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Bai lam

1. Giai thich sy hoat dong ciia mach :
+ Lic t < 0 :Khoéa K hd, trong mach khéng c6 dong dién.

Uuy=u,=0 (1.1)
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B
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+ Tai thoi diém t = 0", khi khoa K vira dong :

u(0) =E (1.2)  (do mach dugc cip nguon) , q
u,(0H =0 (1.3)  ( do hi¢u the gitra hai dau tu khong thé thay doi mot
cach dot ngdt).

Luc nay : (Xem hinh (H.2) )
- Giita hai dau dién tré Ry c6 mot hiéu thé béng E nén xuét hién dong
dlén il.
- Giira hai dau dién trd R, khong ¢ hiéu thé nén chua c6 dong dién i,.

- + E
11(07) = — 1.4
()= (14)
i,(0 =0 (1.5) ‘
- Dong dién i1(0") chinh 1a dong dién nap cho tu C lic khéi dau.
. + . + E
ic (07) =i1(07) = — (1.6)
Rl

+Khi0<t<ty:

- Uy giir gia tri khong d6i, luon ludn bang E.

- Tu C nap di¢n lam u, tang theo dang ham mtl.

- Dong dién ic nap cho tu giam dan theo dang ham mii trong qu4 trinh tu nap dién.

- Do u; tang theo dang ham mii nén dong di¢n i, qua dién tré R, cling tang theo
dang ham mii va dong dién i; qua R; giam theo dang ham mdi.
+ Khi tu C chua nap day.



- Dong dién qua tu van con.
ic #0 (1.7)
- Dong dién i, qua dién tré R, tang theo dang ham mii va dong dién i; qua R; giam
theo dang ham mt.
u=E (1.8)
Ry E (1.9) (do tu chwa nap day)
R, +R,
+ Khi t=t, : tu C chua nap déy, mach chua dat dén trang thai on dinh.
- Dong dién qua tu van con.
ic #0 (1.7)
- Dong di¢n 1, qua di¢n tré R, tang theo dang ham mii va dong dién i; qua R; giam
theo dang ham mil.
= Di¢n the u, s€ tdng theo dang ham mii. Ta co6:

U, <

Ul(tc?): E
uz(to‘)=uc(tg) < Rlersz E
+ Khi t =t : Khi khoa K vira ngit (mo)
ul(tg): E

Do hiéu dién thé giita hai dau tu khong thé thay d6i dot ngot.
ul(tg): uR1 (t(;r)"‘ Uc (tg)
R
=ult; )J=u.(t)) < 2
()= ue ) <

+ Khi t > t; : khoa K bi ngat: (H.3)
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Do khong con nguén cung cép nang luong, tu C s€ chuyén tur trang thai nap dién sang

trang thai phong dién.

Luc nay diém A trung v&i B => u;=U,. U; va u, s€ gidm theo ham mil ké tr gia tri bé
RZ

R, +R,

Tir cac 1y ludn trén ta c6 thé suy ra cac tin hiéu uy, U, c6 dang nhu hinh ( H.4 ).

hon

( do tu chua nap day)

u
E
R2 E _____________
R] =+ R2 /
0 ) t
(H.4)
2. Viét biéu thirc ciia cac tin hleu ug, Uy :
+ Liic t < 0 : Mach chua duoc cap ngudn nén :
Uuy=u,=0 (2.1)
+ Khi 0 <t <ty: Khoa K dugc dong.
Mach dién c6 dang nhu hinh (H.5). Ta co:
O w®=Eu®  (22)
Ung dung dinh Iy Thévenin, mach twong duong ¢6 dang nhu hinh (H.6). Véi :
Eg= -2 B (23)
R, +R,
= L (2.4)
R, +R,
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Mach dién ¢ hinh ( H.6 ) 1a mach co ban. Tu C s€ nap dién qua dién tr¢ Ry, nén:
t
Up(t) = Erg(1- e 7 )uo(t) (2.5)
t
)= B¢ Ju®  (26)
1 2

Tir (2.2) va ( 2.6) ta ¢ thé suy ra gia tri ctia u; va u, tai cac thoi diém t = 0* va
t=tp.

“Tait=0": u (0 = E (2.7)
U,(0") = 0 (2.8)
-Tairt=t; : Ul(to-) =E
) R _
Us(tg) = 2 _E(l-e- 2.9
2(to) R, +R, (l-e7) (29)

+ Khi t > to : Khoa K bi ngit (md). o
Mach dién c6 dang nhu hinh ( H.3 ). Dién tré Ry bi noi tat voi dién trd R,. Tu C phong

dién qua dién tré R,. Ta co :
t-t,

Uy(t) = Uz(t) = Ua(to)e * Uo(t-to)  (2.10)
Trong d6 : 7=RC (2.11)
Tur (2.10) ta 6 thé suy ra gia tri cua u; va u, tai thoi diém t =ty va khit— oo

-Tait= t0+:
+ + : R =
Ur(to’) = Ua(to) = Ua(te) = ——*=-E(l-e")  (212)
R, +R,
-Khit—> o Ug(o0)—0 (2.13)
Up(0)—0 (2.14)

Moi két qua duoc suy ra déu phu hop véi du doan & cau 1.

Bai 2.2. Cho mach dién nhw hinh (H.2.34). Tu C chwa dwgc nap dién truwdc. Tai thoi
diém t = 0, khéa K dwoc bac sang vi tri 1. Pén thoi diém t =t,, lic mach da dat téi trang
thai 6n dinh, khoa K dwoc bic tré lai vi tri 2.

1) Hiy giai thich sy hoat dong ciia mach dé suy ra dang ciia céc tin hi¢u dap ung
Uy U,

2) Ung dung cic két qua di dwoe suy ra trong gido trinh, hiy viét biéu thirc cia
cac tin hi¢u dap ung u; u,. Hay so sanh két qua tim dwoc véi dang tin hiéu dwoe suy
doan tir cau 1

3) Néu khoéa K dwoc bac tré lai vi tri 2 vao thoi diém t =t;, lic mach chwa dat
dén trang thai 6n dinh thi cAu tra 10i cho cAu héi 1 va 2 phai dwoc diéu chinh nhu thé
nao ?
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Bai lam

1. Giai thich su hoat dong ctia mach:
- Lac t <0: khoa K ¢ vi tri 2. Do tu khong nap dién trude nén trong mach khong c6 dong
dién.
Taco:uy=u, =0 1 K A

<«

e P Rl S

- Khi t = 0%, khi khoa K bac sang vi tri 1:

u;(0") = E (do mach dugc cap ngudn).

Vi hiéu thé giita hai dau ty khong thé thay doi mot cach dot ngdt nén:
U2(0+) =E

Giira hai dau dién tré' R, c6 mot hiéu dién thé bang E nén xuét hién dong dién i,
L,(0) =+

RZ

Giira hai dau dién tré' R, khong c6 hiéu dién thé nén chua c6 dong dién i,
i,(0")=0

Dong dién i,(0") chinh 14 dong nap cho tu C lac khoi dau.

ic(o+)=i2(o+)=R£

2
- Khi 0 <t < ty: khéa K tiép tuc & vi tri 1

U, giit gia tri khong doi, ludn ludn bang E.

Tu C nap dién lam cho uc tang theo dang ham mtl.

Dong dién ic nap cho tu C giam dan theo dang ham mil trong sudt qua trinh tu nap
dién.

Do uc tang theo dang ham mi nén dong dién 1, qua dién trd R, cling tdng theo dang
ham mtl.



Taco:u; =Uc+ Uy
=> Uz =U;—Uc
=E-uc

Vi uc tdng theo dang ham mii nén u, gidm theo dang ham mi va 1, cling giam theo

dang ham mii (U, = i,R,).
- Khi t =t; mach dat dén trang thai 6n dinh.
Dong dién qua tu C bi triét ti€u: ic = 0
Dong dién qua R; cling 1a dong dién qua R,. Mach c6 dang 1a mach phan ap.

. __E
1 2 Rl + R2
bién thé u, s& dat téi gia tri dugc cho bdi mach phan ép Ry, R,. Ta co:
ul(t(;) =E
_ ER
uz(to) = 2
R+R;
A e ) ) . ER
Dién thé gitra hai dau tu C: u_(t,) =u,(t,)—u,(t,) =
R +R,

- Khi t =t; : Vira bac khoa K sang vi tri 2

1 A
;/ A
_1 K2 iph =C
T Rl[]ll lic Uz
LR e )
H%HZ

Piém A dugc ndi xudng mass nén: u(t;)=0
Do hiéu thé gifra hai dau tu khong thay ddi mot cach dot ngdt nén u, s€ giam dot ngdt
mot lwong c6 gi tri bang E va u,(t}) co gia trj la:
ul(t(;r) = Uz(tg) +U; (t(;r)
ER,
R +R,
- Khit?toz khg')aKvﬁn’érVi tri 2. o
biem A Vér} con ndi véi mass nén u; van bang 0.
R; dugc mac song song véi R,. Tu C phong dién qua R; va Ry, Uc s€ gidm theo ham

= U, (t) =, (1) =~

~ 1A i s e w ER o - \ w 1A 4 s e
mi ké tor gid tri u.(t)) = L _tien vé 0 va u, tdng theo dang ham mi ké tor gid tri
1+ 2

ER LA
u,(ty) =— L tién ve 0.
1 + 2
Tur 1y luan trén ta c¢6 thé suy ra cac tin hi¢u uy, U, c6 dang nhu hinh sau:



A
u1
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R, 1 S| R R
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R, + R k
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@] to —
=
- Re | /
R,+ R
Hinh 3:

2. Biéu thirc ciia céc tin hiéu uy, U,
+ Luc t < 0: Mach chua duoc cép nguén nén:
u=u,=0
+ Khi 0 <t <ty: Khoa K dugc bat sang vi tri 1
Mach dién c6 dang nhu hinh dudi. Ta co :
u, (t)=Eu,(t)
Ung dung dinh 1y Thevenin, mach tuong duong c¢6 dang nhu hinh sau. Véi




RlRZ
R+R,

Tu C nap dién qua Ry, voi thot héng r=R,C= C
Hiéu thé giira hai dau ty C s& la:
-t
—t —
= RE(l-er
U = B (e ) () = REE=e")
R +R,

Theo hinh ta c6: u, = Eu,(t)

U (1)

—t
RE(l-e7) o
R +R,
+ Tai thoi diém t =07, ta co: u (0 =E
U2(O+) =E
+ Tai thoi diém t= t, : do mach da dat dén trang thai 6n dinh. TUr cac biéu thire uy, Uy
suy ra:

U, =l —Ug = Euy (t) -

ul(t(;) =E

_ RE
uz(to)= 2

R +R,

-t
RE(l-e") N RE
R +R, R +R,

Uc (t(;) =

(Vi tai thoi diém nay tu C da nap diy, nghia 13 t, >> 7,2 - x0)
T

- Khi t >ty : khoa K ¢ vi tri 2
Diém A dugc ndi vai mass nén khong c6 hi¢u thé gitra hai dau u, = u,(t) =0.
t—t,

t-t, I
Taco: u.®) =uolt; Xi-e  Ju, ) =REL=8 ")y ).
R +R,

Tu C dugc xem nhu phéng dién qua dién tr¢ twong duong cua hai dién tré Ry va R,.
bién tré R, mac song song voi dién trd Ry va tu C nén ta c6 duoc :
U, (t) =—uc (t)
t—t,

U, (1) = ~Ugt; k- 7 Ju ()

RE(@l-e 7))
u,(t) = —————=u,(t
="
Trong d6: __RR,
R +R,

Ta c6 gi4 tri uy va u, tai thoi diém t=t; vakhi t > o0
+t=t;:u(ty)=0



RE

u,(ty)=— ;
2ho R, +R,
+t{o>ow:
Uy () =0
U,(0)=0

Moi két qua duoc suy ra déu phi hop voi dy doan & cau 1.
3. Neu khéa K dwge bac lai vi tri 2 vao thoi diém t = t; lic mach chwa dat t6i trang thai
on dinh thi cau tra 1oi cho ciau 1 va cau 2 phai dwoc sira la:

Luc nay gia tri : u(t;)=E
Ul(tf):O
-t ;tl
uZ(tl_):E_RlE(l—ef):E(R2+R1ef)
R +R, R +R,
,tl
. RE@0l-er*
uz(t1):_—lR( )
1+R2
-t
. REQ@-er
uC(tl): 1 ( )
R +R,

Bai 2.6. Cho mach dién nhw hinh (H.2.35). Tu C chwa dugc nap dién trwée. Tai thoi
diém t=0, ngudi ta déng khéa K. Pén thoi diém t= to, lic mach di dat téi trang thai on
dinh, nguoi ta mé khoa K.

1. Hay giai thich s hoat dong cua mach dé suy ra dang ciia cac tin hiéu dap ving
Uq, Uo.

2. Ung dung cac két qua da dwoc suy ra trong gido trinh, hay viét biéu thirc ciia
cac tin hiéu dap ung u;, U,. Hiy so sanh két qua tim dwoc véi dang tin hiéu dwoc suy
doan tir ciu 1.

3. Néu khoéa K dwge mé ra vao thoi diém t = t,, lic mach chwa dat dén trang thai
on dinh thi ciu tra 10i cho cac ciu héi 1 va 2 phai dwgc diéu chinh nhw thé nao?

ul

§ 2 uz

(H.2.35)
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Bai lam

1.Giai thich sy hoat dong ciia mach:
+ Luc t<0:khéa K ho, trong mach khong c6 dong dién.
u;=u,=0
+ Tai thoi diém t=0", khoa K duoc dong.
ul( +): E  (do mach duoc ndi ngudn)
u,(0")=E  (do hiéu dién thé gitta 2 dau tu khong thé thay d6i mot cach dot ngot)

Luc nay: xem hinh sau:

i | ul

:l
+—
Ay
A

|1
|||+
+— O

- Giita 2 dau dién tr& Ry khong co hiéu dién thé nén chua c6 dong dién i;.
i,(07)=0
- Gitta 2 dau dién tré R, xuét hién dong dién i,.
(s E
I =—
o)

- Dong dién iz( +) chinh 1a dong dién nap cho tu C lac khéi dau.

(Y - (~) E
0)-10)- £
+ Khi 0 < t < ty: Khoa K van & vi tri 1.

- Uy giir gia tri khong d6i, luon ludn bang E.

- Tu C nap dién lam u, tang theo dang ham mii.

- Dong di¢n 1; qua R; tang dan theo dang ham mii.

Ta co:

U, =U; +U,

= U, =U; — U,
- Do uc tang theo dang ham mii nén u, s€ giam theo dang ham mii.



+ Khi t=t, : Mach dat trang thai 6n dinh

- Tu C da nap dién dﬁy.

- Dong di¢n qua tu bi triét tiéu.

i.=0
- Dong di¢n qua R; cling 1a dong dién qua R,. Mach c6 dang 1a mach phan ap.
i =i, = E
R +R,

- Pién thé u, s& dat gia tri cho boi mach phan 4ap Ry, R,.

ul(ta): E
. R
Uz(to ): R +2R2
1
R E o

0)- R, +R,

Ue () =0t )-u,

+ Khi t=t; : Khoa K ho.

Ll

ults)-E | o
Do hi¢u dién thé gitra hai dau tu khong thé thay doi dot ngot.
ul(tg): uz(tg )+ Uc (ta)
R:L E — RZ E
R +R,

= ufiy)=uf)-vel)=E- 70

+ Khi t > t;: Khoa K ho.
- Khong c6 dong dién qua Ry: u,(t)=0
- Tu C phéng dién qua Ry, u,(t)=u,(t) gidm theo ham mii.
- Tur céc 1y luan trén ta co thé suy ra cac tin hi€u uy,U, c6 dang nhu hinh sau



2. Viét biéu thirc ciia céc tin hiéu u;,u,:
+ Ltc t < 0: Chua dong khoa K.
Ul(t): uz(t): 0
+ Khi 0 <t <ty Bong khoa K.
Mach dién c6 dang nhu hinh duéi. Ta o :
ul(t): Euo(t)

| . AL
| :l
| §R1:__c
1
| |
| s B,
| E_— |
| T 2o
Rz |
: f} | (W
|
! % I —
| |

Ll

Ung dung dinh 1y Thevenin, mach tuong duong c¢6 dang nhu hinh sau. Véi

_ RlRZ
“ R +R,

13



Mach dién & hinh trén 1a mach co ban. Tu C s& nap qua dién tré Ryg.

Hiéu dién thé gitra hai dau tu C:
Uc (t) =Egq (1_ e 0 (t)

vOl 7 =
Ta oo )= Eu)
= U, (t) =, (t)-uc (t)
_Eu(t)-E, (1_efjuo(t)
R R
= Eu,(t)- R +1R2 E(l—e v Juo(t)
+Tait=0"

uz( +):u1( +)_Uc( +):E

+ Tai t = ty : Mach dat trang thai 6n dinh, tu nap dﬁy.

B R
Uc (tO ): Etd = Rl +1R2
U1(t0_)= E
UZ(tO ): ul(to )—UC (to ): E - R]_ +1R2 E - E Rl +2R2

+ Khit >t : Khoa K ho.
Do khong c6 dong dién qua R, nén u,(t)=0.

14



R,

Uy(t) gidm dot ngodt tur E xuéng 0 nén uy(t) cling gidm dot ngdét mot lugng

1+ 2
R: £ xubng 0 (dé béo toan dién thé uc(t)).
R +R,
uz(tg):o
R R
u\ty )=u,lt; )-——2 -1 E
1“) id R+R, R +R,

uc(tg): ul(tg): R IilR?_

Tu C phong dién véi dién thé nap trudc

. R A
Ue (to ): - +1R E qua R; nén
1 2

b (0=t ) =u e unlt—t,)

Voi 1=
RC

U, (t) =0
Moi két qua dugc suy ra déu phu hop v6i du doan & cau 1.

3. Néu khoéa K dwore bac lai vi tri 2 vao thoi diém t = t; lic mach chwa dat t6i trang thai
on dinh thi cau tra 1oi cho ciau 1 va cau 2 phai dugc stra la:

ul(tl+): E
, R 7
%@):E—&:&E@—eJ

Uc (t1+): R, Ij—lRZ E(l— e_’tj

Bai 3.1. Cho mach dién nhuw hinh (H.3.9). Tu C chwa dwgc nap dién truwdc. Tai
thoi diém t = 0, ngwoi ta déng khoa K. Tai thoi diém t =t,, khi mach da dat trang
thai n dinh, nguoi ta dong khoa K,. Tai thoi diém t = t;, ngwoi ta mé khéa Ko.

1. Hay giai thich s hoat dong ciia mach dé suy ra dang ciia cac tin hiéu u, uy,
U, trong 2 trudng hop: truong hop khéa K, dwge mé ra khi mach da dat dén trang
thai 6n dinh va trwong hop khéa K, dwoec mé ra khi mach chwa dat dén trang thai on
dinh.

2. Ung dung cac két qua da dwoe suy ra trong gido trinh, hiy viét biéu thirc
cua cac tin hiéu dap @wng u, u,, U, rng v6i 2 truong hop trén.

15
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M 32.9)

Bai lam

1. Giai thich sy hoat dong ciia mach :
+ Liic t < 0 : Khoa K; va khoa K, déu hé.
Mach ho nén trong mach khong c6 dong dién. Tu C chua dugc nap dién trude. Vay ta co:
u=u;=u,=0 (3.80)
+Tait=0": Khoa K; vira duoc dong. (H.3.13)

K, M
Pr— A 1
I R
N
+ f
1 C == u
E = -
— o]
T K> r]l ! P 1]
o .
R2 é U

(H.3.13)

Piém M dugc ndi v6i ngudn.
Vi hiéu thé gitta 2 dau tu khong thé thay ddi dot ngdt nén 2 diém N va P dugc xem
nhu bi ndi tit. uy c6 gia tri béng u, va dugc cho boi mach phan éap Ry, R,.
u(0h =E (3.81)

16



RZ

1(0%) = U(0') = - (3.82)

Dong dién trong mach luc nay va cuc dai va tu C bat dau nap dién.
0) = 3.83
W0)= ok (383)

+ Khi 0 <t <ty: Dong khoa K, khoa K, ho. (Hinh(H.3.13)).

Tu nap dién qua 2 dién tré Ry va R,. Hiéu thé gitta 2 dau ty ting theo ham md.
Dong dién nap cho tu giam dan. u khong doi. u; ting dan theo ham mi va u, giam dan theo
ham mtl.

+Tart=t, :

Vi to 0 16n nén tu da nap day, dong dién trong mach s& khong con. Ta co:
ul(t(;) =Uc (to_) :u(to_) =E (3-84)

u,(t,)=0 (3.85)

Ghi cha: Néu ty khong du 16n thi tu nap chua day. Giira 2 dau tu s& c6 mot hiéu thé Uy ndo
dé. u; va u, cling c6 nhiing gié tri nhat dinh.

ut,)=E (3.86)
e (t5) =U, (3.87)
Uy (ty) = U, (tg) +uc (ty) (3.88)
Uy (t5) = U, () +U, (3.89)
+Tait=t; : Vira dong khoa Ky, khéa K; van dong. (Hinh(H.3.14)).
Ky M
1 4
i Ry
| N
—— T .
= I C u
E — _ )
T K2 |p P U]
S

(H.3.14)

Diém M van dugc ndi véi ngudn nén u van bang E. Piém N duogc noi véi mass nén
Uy s€ bang 0. Do hi¢u thé gitra 2 dau tu khong thé thay d6i dot ngdt nén u, s€ giam dén -E.

ut)=E (3.90)
u,(t;) =0 (3.91)
u,(t’)=—E (3.92)
U (t;)=E (3.93)

17



+ Khity <t<t;: Ca2 khéa déu dugc dong. (H.3.14).
u van giita bang E, u; van bang 0. Tu C phong dién qua dién tré R, voi dong dién phong ip
giam dan theo ham mii 1am uc giam dan va u, b6t Am dan.
+ Tait=t; : Uy van bang 0.
- Néu dén thoi diém nay tu C chua phong hét dién, giita 2 ddu tu C van con
mot hiéu thé U; thi u, vAn con 4m va s& c6 gia trj 1a -U,.
Ue (t;) =V, (3.94)
. U,Z (tf) = _91 . (3-95)
- Néu dén thoi diém nay tu C da phong hét dién thi :
Uc (t) =u,(t) =0 (3.96)
+ Tai t =t/ : Vira mé khoa K,, khoa K; van dong. Mach c6 dang nhu hinh
(H.3.13).
Tu C bat dau nap dién trd lai qua 2 dién trd Ry va R, ndi tiép, v6i hicu thé ban dau
giira 2 dau tu 12 uc(t;) duoc cho bai (3. 94) hodc (3.96).
Dong dién nap cho tu tai thoi diém nay cé gia tri bang dung vl gia tri cua dong
dién tai thoi diém t,véi0<t <ty, lic tu nap dugc mot hiéu thé uc (t) =uc(t)).

Vay voi : Ue (t) =uc (t) (3.97)

thi i () =i (t) (3.98)

Suyra: u, (t) =u,(t) (3.99)
U () = U, (t) (3.100)

- Néu tai t; tu chua phoéng hét dién, uc(ty) duoc cho boi (3.94), thi u; sé tang
dot ngot tur 0 dén gia tri cho boi (3.99) va u, s€ tang dot ngot tr -U, dén gia tri cho boi
(3.100).

- Néu tai t; ty da phong hét dién, uc(ty) = 0, thi trang thai ctia mach sé& giéng y
nhu trang thai tai thoi diém t = 0%, nghia 13 u; va u, cing ting tir 0 1én gia tri dugc cho bai
mach phan ap Ry, R,.

L) =) = g

+ Khi t > t; : Khéa K; van dong, khoa K, hé. (Hinh (H.3.13)).
Tu C tiép tuc nap dién qua cac di¢n tré Ry va R, cho dén khi tu nap déy giéng nhu
giai doan 0 <t <ty. Mach s¢€ dat dén trang thai on dinh khi :
Uy=uc=u=E (3.102)
u,=0 (3.103)
Tir suy luan trén ta ¢ thé suy ra dang cta céc tin hiéu nhu sau :

E (3.101)
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F
|
E 4
*
m
R, A
tO‘ R + R, uz
va \d
? © /7?1 "
u
F 3
E
~ 4
A
u
R2 E AU B l
R + R, \_‘ Uy 32
0 to/il =t
“Ugl---
(H.3.16)
u
F 3
u
v

-E

(H.3.17)

2. Viét biéu thirc ciia cac tin hiéu :
+ Luc t< 0: Khoa K; va khoa K, déu ho.
Mach ho nén trong mach khong c6 dong dién. Tu C chua dugc nap dién trude. Vay ta

co:
us= u,

+ Khi O<t<ty: Khoa K dugc dong. (Xem hinh (H.3.13))

=0

(3.104)

\j

Trudng hop tai
tu dd nap day
tai t; tu da
phong hét dién

Truong hop tai
t0 tu chua nap
dﬁy va tai tl tu
dd phong hét
dién

Truong hop tai
to tu da nap dﬁy
va tai t; tu chua
phong hét dién
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Do céc thanh phén trong mach mac nbi tiép nén ta c6 thé doi dién tré Ry dén bén canh
R, (H3.18), de dua vé dang mach RC co ban (H.3.19). Goi R 1a dién tr6 twong du(mg cuaR;
R, mic ndi tiép va ug 1a hiéu thé giira hai dau dién tré ndy. Theo 1y thuyét ta co :

K1 M

- cC
A ) £c
R1 I
o u — n u
UR T R |ug
R2
U2

o

H.3.18 H.3.19
u = Eu,(t) (3.105)
t
u. = E(l—e‘f)uo(t) (3106)
_t
us =E 7u,(t) (3.107)
Véi 7=RC=(R +R,)C (3.108)
u, duge xac dinh bai mach phan ap Ry R, vai hiéu thé giita hai ¢u mach 13 ug
0, =Ry (3.109)
R, +R,
u, = ®, Ee u,(1) (3.110)
R +R,
Tir hinh (H.3.13) ta thay :
U= Uct Uy (3.111)
_t _r 3.112
=FE(l-e T)uu(t)+Rli'R2 E.e “uy(1) ( )

- Tai t=0": Khoa K; vira dugc dong.
Tt cac hé thuce(3.105), (3.106), (3.112), va (3.110 ) tasuy ra :

u(0) = E (3.113)
0,(0)= 0 (3.114)
1(0) = U0 = - FiZR E (3.115)

- Tait=t, :
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Néu t, >> r, tu C da nap dién déy, mach da day dén trang thai 6n dinh, cling tur cac
hé thac (3.105), (3.106), (3.112), va (3.110 ) tasuyra :
u(ty) =uc(ty) =ur  (t;) =E (3.116)
Ux(t,) =0 (3.117)
Néu t, khong qua lon so voi , tu C chwa dwoc nap dién trudc, tir cac hé thirc
(3.105), (3.106), (3.112), va (3.110 ) ta co

u(ty) =E (3.118)
uc(ty) = Up=E(1- e'E ) (3.119)
Uy(t5)= Y Ee (3.120)
Ui(t,) = ux(t,) + Up (3.121)

+ Khi to<t<t; ca 2 khoa déu dugc dong(H.3.14)
Trong khoang thoi gian nay, M dugc ndi véi ngudn, N dugc ndi voi mass nén ta co

u= EUo(t'to) (3122)
u=0 (3.123)
Tu C phong dién qua R,. Vay :
_ty
Ue =u (t;)e © uy(t—t,) (3.124)
U, = - Uc (3125)
Véi r =R,C (3.126)
Trong truong hop to du 16n uc(t, ) dugce cho boi (3.116),tacod :
iy (3.127)
u,=Ee 7 u,(1—1,)
_i=hy (3.128)
u, =—Fe * u,(1—1,)

Trong truong hop ty khong du lon, uc(t,) dwoc cho boi (3.119), ta co -

-ty (3.129)

=iy

u, =-U,e Tu[,(l—ffn) (3.130)

c

- Tai t = t, : Lic vira dong khoa K.
Néu to dt 16n, tir cac biéu thire (3.122), (3.123), (3.127) va (3.128) ta co:

uty)=E
ul(tf) =0

(3.131)
(3.132)
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uz(t3)=—E
uc(tg): E

(3.133)
(3.134)

( Ghi cht thém ) : Néu to khong du 16n, tir cac biéu thirc (3.122), (3.123), (3.129) va

(3.130), ta co:

ut;)=E (3.135)
u,(t;) =0 (3.136)
u,(t') =-U, (3.137)
U () =U, (3.138)
+Tait =t :

Néut; —ty >> 7, tu C di phong hét dién ( xem hinh (H.3.15) va (H.3.16), tir cac hé

thire (3.122), (3.123), (3.127), (3.128), (3.129) va (3.130), ta suy ra:

ut,)=E (3.139)
u(t;)=0 (3.140)
u,(t;)=0 (3.141)
uc(t,)=0 (3.142)

Néu t; —to khong du 16m so véi 7, tu C chua phong hét dién ( xem hinh (H.3.15)), tir

cac h¢ thuc (3.122), (3.123), (3.127) va (3.128), ta suy ra:
uit,;)=E (3.143)
u,(t;)=0 (3.144)
t—t
u,(t;)=Ee * (3.145)
t—t,
uc(t;)=-Ee (3.146)

+ Khi t > t; : Mo khoa Ky, K; van duoc dong. (H.3.13).

Tu C nap dién trd lai qua céac dién tré Ry, R, méc ndi tiép. )
Truong hop tu C da phong dién xong: Tu C nap dién tro lai tir dau giong nhu trong khoang
thoi gian 0<t<tp. Ta c6 két qua tuong ty nhu (3.105), (3.106), (3.110) va (3.112).

(3.147)
| 2t Lay (+ 4 |
u = EQ—¢  Yugli—1) (3.148)
R pov 3.149
= Le - j""U(t_tl) ( : )
R +R,
_=h R, =
U =E(1—({ r )MO(f—f1)+R 2 _Fe ° uo([—f])
+
— (3.149)

- Tai t=t] ta ciing c6 két qua tuong tu nhu (3.113), (3.114), (3.115).

u(t)=E

(3.151)
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Uc(t)=0 (3.152)
ut)=u,t)=

E 3.153
R R (3.153)

Truong hop tu C chua phong dién xong: Tu C nap dién lai gia tri U; dugc cho boi
(3.145). Biéu ndy twong duwong véi viée tu C nap dién thém tir mot ngudn co gid tri E - Uy (
Xem phan I — Chuong 3 Gio trinh K§ Thuat Xung ). Trong cac hinh v& (H.3.18) va
(H.3.19) ta s& thay ngudn E bang E - U;. Ta thu duoc két qua:

H= B —h) (3.154)
u =(E-UXI-¢ *uyt—t)+Uay(t—1) | 1)
Hoac: Hr :E(Ife_;‘ )u[)(titl)ibne_;IUO(?‘*fl) (3.156)
U, = R, (E—U,)ei%uu(t—tl)
Ri+R, (3.157)

= i=n

=E(l-e " u,(t—t)+Ue “u(t—1)+

=

(E-U)e "uy(t—1)

1 2

(3.158)
Hodc:
R, R,
=E(1—RI +UR2 T, (f—=t)+U,(1- | 26’ T )uy(t—1))
(3.159)
- Tai t=t; : Tir cac hé thirc tir (3.154) dén (3.159) suy ra:
ut/)=E (3.160)
uec () =U, (3.161)
R R
t')= 2_E 2_U 3.162
u (t;) R, +R, +R1+R2 o ( )
R R
t) = 2_E -—2-U 3.163
W)= E Cp gl (3169

Ghi chii: Cdc két qua (3.162) va (3.163) cho thdy u,(t}) va u,(t}) nam 2 bén gid
tri dwoc cho béi mach phdn dp Ry, R,. Ngodi ra u (') va u,(t’) con bang véi gid tri ciia uy
va u, tai thoi diém t’, noi dé tu C vira nap mot hiéu dién thé U,

Thét vy, goi t’ la thoi diém khi tu C nap hiéu dién thé U,. Tir cdc hé thirc
(3.106), (3.110), (3.112) ta suy ra:
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u, = E(l—e_g)uo(t) = u,(t') = E(l—e%) =U, (3.164)

u, = E(1—e_£)u0(t) +

_t _t _t
Ee “u,(t) > u,(t')=El-e 7)+ R, Ee (3.165)
1+ 2 1 RZ

t

Ee - (3.166)

t
Ee “u,(t) = u,(t') =
R +R, o(t) = u, () R,

Bién doi (3.165) va sir dung (3.164), ta cé:

u, =

¢

t‘ _
U (t)=E(-e)+—e per__Te g, R g
R, +R, R +R, R +R,
v R v R
ut)=El-e*)-—=2—E(l-e*)+—2—E
() =E@-¢ ") o, (e )+t
u(t') = E(l-e E
()= R1 R ( )+R1+R2
R
u (t') = E + z_U 3.167
()= g B U (3167)
Twong tir, bién doz (3.166) va su dung (3.163), ta co:
v
u,(t') = Eero_re g, R ¢
R, + R R +R, R +R,
R, v
u,(t)=- E(l-e 7))+ E
l+ 2 1+R2
R
u,(t") = E ——2-U 3.168
()= g B ey, (3.169)
So sanh (3.167) va (3.162), (3.168) va (3.163),ta dwoc:
U () = uy(t) (3.169)
U, (t1+) = uz(t') (3-’170)
- Khi t —o0: Tur cac hé thirc (3.147) dén (3.150), ta suy ra:
u(wo) = E (3.171)
U, () =E (3.172)
U,(o0) = E (3.173)
Uc () =0 (3.174)

Bai 3.2. Cho mach dién nhw hinh (H.3.10).Tu C chwa nap dién truéc.Tai thoi diém
t=0, nguoi ta dong khéa K;.Tai thoi diém t=t, ,khi mach di dat trang thai on dinh,
ngudi ta déng khéa K, .Tai thoi diém t=t,,, ngudi ta mé khoa K,.

1.Hiy giai thich sw hoat dong ciia mach dé suy ra dang ciia cac tin hiéu uy, U,
trong 2 treong hop: trwong hop khéa K, dwge mé ra khi mach da dat dén trang thai
on dinh va truwong hop khéa K, duwgc mé khi mach chwa dat dén trang thai 6n dinh.

2. Ung dung cac két qua da suy ra trong giao trinh, hay viét biéu thirc ciia céc tin
hi¢u dap &ng u; ,u, rng véi 2 trwomg hop trén.
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Bai lam

1. Giai thich sy hoat dong ciia mach :
+ Khi t<0 : Khéa K; va K, déu hd ,chua c6 dong dién qua mach nén:
u,=u,=0
+ Khi t=0" :d6ng khéa K;.Ta c6 hinh sau:
Piém A dugc ndi véi ngudn.
Vi hiéu dién thé gitta 2 tu C;,C, khong thé thay ddi mot cach dot ngdt nén xem nhu
ndi tat:
ul(O*): E  (do mach duoc cip nguodn)
uz( +): E G
C,+C,
+ Khi 0<t<t, : BPong khoa K;, khoéa K, hé. Hinh sau:

K A

.
c I A

Iy Cy
E— B lll
OCZ R Jj‘z
I I

- Tu C4, C; nap dién, hi¢u dién thé gitra hai dau tu tang theo ham mii.Dong dién nap
cho tu gidm dan. u; khong doi, luén luén bang E. u, gidm dan theo ham mi.
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+ Khi t=t,:

Vi to du 16n nén tu d3 nap diy, dong dién trong mach s& khéng con. Ta c6:
Ul(tc?): E
Ueylts )= E
Ue,(ts )= U, (t; )= 0 (giam dén vé 0)

+ Khi t =t; : Vira dong khoa Ky, khoa K; van déng.

- biém A van n6i véi nguon nén u; van bang E.

ul(tg)Z E
uz(to+)=o
uCl(tg)= E

+ Khi to<t<t;: Ca hai khoa déu duoc dong.
u, =E
Tu C, phong dién qua tu C, va dién tré6 R => u, tang dan theo ham mii
+ Tai t=t :
- Uy van bang E
Cl

- Up tang dan theo ham mii v&i bién do E
C,+C,

+ Tai t=t’: Vira mé khoa K,, K; van dong.

ey

K

L N

FX,

czTR
hi

- Tu C; bét dau nap dién trd lai
- Ta cé: u, =ug, +U,, u, = Ekhong doi



- Ucy tang dan theo ham mii, u, s& giam dan theo ham mdi.
- Néu tu C; phong hét dién qua C, va R, thi mach dat trang thai 6n dinh. Luc nay tu C; s&
C,

C,+C,
- Néu tu C; chua phong hét dién van con mot hiéu dién thé ugy nao do, thi mach chua dat

nap dién binh thuong nhu ban dau theo ham mii tang vai bién d6 E

(o R 4 . = . . C N . s N -
trang thai on dinh. Uc; s€ tang theo ham mii tor uy => E c 1C va uy s€ gidm theo ham mi
1 + 2

v61 bién do E —U,
1 + 2
+ Khi t >t;: Khéa K; van déng, khoa K, hé.
- Ty C; tiép tuc nap cho dén khi tu day giéng nhu giai doan 0<t<t,.

Tt suy luan trén ta c6 dang cuia hai tin hiéu uy, U,.

¥

Mach dat trang thai 6n dinh

Mach chua dat trang thai 6n dinh
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2. Viét biéu thirc ciia cac tin hi¢u :
+ Tai t<0: Khoa K; va K, déu ho.
- Tu C4, C, chua nap dién truoc, trong mach khong cé dong dién nén:
u=u,=0

+ Khi O<t<ty: Khoa K; dugc dong, K, ho.

Fi A
c l '
C1
E— B 111
Cz T R luz
—l— s 1
u =E
C t
u E(e “)u
= o, B Ul
Vé6i 7=RC = R( 2

C C
+ Tai t=t, : Khoa K; vira dugc dong, K, ho.

ul( *)=E

uz( +)= E o
C +C,
+ Tai t=t,:
ul(to_)= E
uz(to‘)—>0
+ Tai to<t<t;: Khéa K; dong, K, dong.
u, =E
t
U, = CCCE@fw()
+ Tai t=t, : Luc vira dong khoa Ko.
u =E
u,=0
+ Tai t=t:



C -
uz(tl_): C +1C E(e T)uo(t)
1+t 6,

+ Tai t(t;: Khoa K; dong, K, ho.
- Mach dat trang thai on dinh
u =E

C _t
=1 _E(e “u.(t
2 C,+C, (e Juo(t)

- Mach chua dat trang thai 6n dinh
u =E

u, =U, (e_g)uo(t)

u

+ Tai t=t:
- Mach dat trang thai on dinh
ul(tl+ ) =E
ol )=E cl(ilc2
- Mach chua dat trang thai on dinh
ul(tl+ ) =E
u, (t1+ ) =U,
+Tai t > !
1(00) =E
(00) >0

Bai 5.3. Hinh (H.5.27) 1a so' d6 nguyén Iy ciia mét mach dudi mudi (Trich tir tap

chi PIEN TU s6 thang 5/2000-63).

{ro
220K

R1 -+ = b
330K PE—
w w
« « 2 .
DIS pis 2
IC 7558
R2 R4
330K 1 220K VRI
204
THRES THRES 2
& ltriG TRIG
[=]

14

200uF

I 6N
1 o
i pur
|1
11

(9]

bo [

2 \\\TTJJJ
7

100uF IC2a

2 VR2
220K

IC2d

CD4093A

RS LOA
150K

omri2

I

I+

(H.5.27)
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IC 7556 dwoc siv dung trong mach thudc ho IC dinh thoi, gom 2 IC 555 déng
chung trong mét vo.

a- Sinh vién hiy suy luin dé suy ra chirc ning ciia chin 3 va 11. Hiy cho nhan
xét vé cach bd tri cac chan ciia IC 7556.

b- Sinh vién hiy xac dinh cic mach dién co ban dwoc sir dung trong so dd va néu
nhiém vu ciia cac linh kién cé trong so' do.

c- Hay vé€ dang cta cac tin hi€éu tai ciac ngé ra caa cac IC1, IC2a, IC2b, IC2c¢,
IC2d va suy ra nguyén ly hoat dong ciia mach dudi mudi trén.

Bai lam

a. Chirc nang caa chan 3 va 11:

IC 7556 gdm 2 IC 555 déng chung mot vé = cho nén cac chan chtc ning cua IC
7556 gibng nhu cac chan chirc ning cta IC 555 nhung voi s6 lwong mdi chan gip d6i. Ta s&
dua vao cau tao cua IC 555 dé suy ra chirc niang chan 3 va 11 cua IC 7556.

- IC 555 gbém cac chan: Trigger, output, reset, control, threshold va discharge

- Trong so d6 mach IC 7556 di co cac chan: Trigger, output, reset, threshold va
discharge

+ Nhu vay cac chan khong duoc vé ra 1a cac chan 'control'
— Chan 3 va 11 1a 2 chan 'control' cua 2 IC 555 bén trong IC 7556
Nhan xét vé cach b tri cac chan ciia IC 7556:

Ta c6 so dd chan cia IC 7556 nhu sau:

ICM7556 (14 LD PDIP, CERDIP)

TOP VIEW
/
DISCHARGE[T] 12]Vpp
THRESH-
i i3] DISCHARGE
CONTROL
vt - 12] THRESHOLD
S CONTROL
RESETE (1] flephdipe
ouTPUT[5] 10]RESET
TRIGGERE zlourpur
GND[7] 8] TRIGGER

Ta thay cac chan cia mdi IC 555 bén trong IC 7556 duoc thiét ké trén cung mot day
chan. Vi thiét ké nay s€ tao thudn tién cho nguodi thiét ké khi v& mach.
b.Céac mach dién co ban cé trong so do:

- IC1 12 IC 7556 két hop véi (Cy, Ry, R,) tao thanh mot mach dao dong da hai phi 6n
va két hop véi (Cy, R, Ry) tao thém mach dao dong da hai phi 6n thtr 2( kiéu dung IC 555,
vi bén trong IC 7556 1a 2 IC 555).

- IC2b két hop v6i (Cs, VR1) tao thanh mdt mach dao dong da hai phi 6n
(kiéu dung 1 cong logic) c6 tan sd diéu chinh duoc.
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LC1(Chan 9)
[C1(Cnan 3)
IC2a

[Ceb

IC&e

(han 3(4p33)
1Ced

- 1C2d két hop voi (VR2, Rs) tao thanh mach cho phép hoat dong theo nhiét do cia
moi truong.
Nhiém vu cta cac linh Kién:

- IC 7556 tao ra 2 chudi xung tuan hoan

- Ry, Ry va C; dam bao cho mach dao dong da hai phi 6n hoat dong

- R3, R4 va C, dam bao cho mach dao dong da hai phi 6n hoat dong

- 1C2a, IC2c, IC2d ¢6 vai trd 1a cac mach diéu khién

- IC2b tao ra chudi xung vudng tuin hoan

- VR1 va C3 dam bao cho mach dao dong da hai phi on hoat dong

- VR2 va Rs dam bao cho mach hoat dong tu dong

- Loa tao ra song si€u am

- Rg han dong qua loa
c. Dang cua cac tin hi¢u tai cac ngo ra caa cac IC1, IC2a, IC2b, IC2c¢, IC2d:

o o L U S = -

S T T T T s

IS [ S [ 5 U S e g S U

|

L
=
T U0 AT T T T O T
[l

L
=
I'N
[
LY

01 ) 1

Nguyén ly hoat dong ciia mach:

- Mach dudi mudi hoat dong theo nguyén tic, ngd ra cua loa tao ra tan s6 khoang
22kHz.

- Hai IC555 bén trong IC 7556 dugc mic theo kiéu mach dao dong da hai phi 6n. IC
nay sé tao ra 2 chudi xung c6 tan sb dao dong khac nhau 1am ngd vao cho IC2a.

+ Chudi xung thtr nhit dugc tao ra & chan 5 c6 tan sd khoang 0.0145 Hz (T =
(R1+2R,)C,Ln2 =68.6 s => f = 0.0145Hz)

+ Chudi xung thtr hai dugc tao ra & chan 9 ¢6 tan s khoang 0.011Hz (T =
(R3+2R4)02Ln2 =915s=>f= 0011HZ)

- IC2a 1a IC cong NAND 2 ngd vao, ngd ra tra vé mirc 0 khi ca 2 ngd vao déu bang 1.
IC2a nhén 2 tin hi¢u 1a 2 chudi xung tir IC7556 dé tao ra chudi xung ngau nhién, cé do rong
xung khac nhau. Chudi xung ngau nhién nay sé& 1a mot ngd vao tin hiéu cho IC2c.

- IC2b la mach dao dong da hai phi 6n thtr 2 trong mach. Khéi mach nay s€ tao ra mot
chudi xung vuong tuan hoan c6 tan s6 diéu chinh duogc. Tan s6 ngd ra cta IC2b phy thudce
vao gia tri cia bién tro VR1. Day la khéi mach sé tao ra chudi xung c6 tan s cao (khoang
22kHz ) dé dudi mudi. Va chudi xung nay s& 1a ngd vao tin hiéu thi 2 cho IC2c.

- IC2c s& lay tin hiéu duoc cung cap tir IC2a dung nhu 13 1 tin hiéu diéu khién cho
phép mé cong hay dong cong. Khi tin hiéu tir IC2a & muc cao thi s&
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cho phép chudi xung c6 tan 22kHz tir IC2b di qua va khi tin hiéu tir [C2a & muc thap thi ngd
ra cta IC2c ludn bang 1. IC2c¢ co tac dung tao ra s& ngat quang cua chudi xung 22kHz =
kha ning dubi mudi s& ting lén.

- Va mot diéu ddc & mach dudi mudi nay 14 nd ¢6 kha ning ty dong tat mo theo nhiét
d6. Chirc ning nay duoc thuc hién boi IC2d, ciing 13 cong NAND c¢6 mot ngd vao diéu khién
cho phép mé cong hay dong cong.

+ Ban ngay nhi¢t d§ ciia moi truong cao, cho nén nhiét tré Rs s€ co gid tri
thip. Rs va VR2 tao thanh cau phan thé = cho nén ngd vao diéu khién s& c6 muc logic 13 0
= keo theo ngd ra cua IC2c ludn la mirc 1 va loa s€ khong hoat dong

+ V& dém nhiét do ciia moi trudng thap, cho nén nhiét tro' Rs s€ ¢6 gia tri cao
— cho nén ngo vao diéu khlen s& c6 muc logic 1a 1 = cdng dugc md cho phép chudi xung
dudi mudi di qua (duwoc cung cap tir IC2c ), lao s& hoat dong va mach dudi mudi s& phat huy
tac dung.

Diéu tit nhién 13 d¢ mach nging hoat dong vao ban ngay va hoat dong vao ban dém
dugc chinh xéc thi phai diéu chinh VR2 c6 gi tri hop 1y.

Vi tin hiéu tao ra 1a chudi xung ngat quang cho nén né s& ¢o tac dung cao hon so véi
mot chudi xung dugc tao ra lién tuc. Day la diém rét hay ctia mach

Bai 5.4. Hay thiét ké mot mach dao dong da hai phi 6n ding IC 555 dé cung cip
tin hiéu cho mot dén LED véi cac yéu ciu nhw sau:

Ngudn cung cap: V. = 5V. Tén s6 nhidp nhay cia dén khoang 1 Hz. Trong mét
chu ky, dén chay khoang 1/3 thoi gian va tit khoang 2/3 thoi gian. Pén LED khi chay
c6 do sang vira phai.

Bai lam

Mach dwge thiét ké c6 so' @6 nhw hinh (H.1):

S5V
R3
270R
U1 R1
(o)
—d R « Q
= L
A
2 dcv R2
MNESS55 48k
— o
0.1u 2 1R & TH L
— —4— C
10u
: =
T— GND
(H.1)
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IC 555 tao thanh mach dao dong da hai phi on ¢6 tan sb phu thudc vao thoi héng RC.
LED duogc phan cuc nhu sau:
+ Khi ngd ra ctia mach dao dong da hai phi 6 on (chan 3) & mic cao thi LED tat
+ Khi ngd ra ciia mach dao dong da hai phi 6n & mirc thap thi LED chay
Chu ky cuia tin hi¢u tao ra phu thudc vao thoi gian nap va xa cua tu C: + Tu C s€
nap dién qua 2 dién tré R; va R,, tuong ng véi thoi gian tu C nap thi chan 3 s€ & muc cao
= LED tat
+ Tu C s€ phong dién qua dién tr¢ Ry, tuong ting véi thoi gian tu C phong thi chéan 3
s& & mic thip = LED chay
Nhu vy thoi gian LED chdy va tit s& khong bang nhau va thoi gian LED tit s& 16n
hon thoi gian LED chay
Chon linh kién:
- Dung IC NES555
- Chon Ry, R,, va C sao cho tan sd nhap nhay cua dén khoang 1Hz
— Chuki cua tin hiu: T=1/f=1s
Do trong mét chu ki, dén chdy khoang 1/3 thoi gian va tit khoang 2/3 thoi gian. Goi
T, 1a khoang thoi gian dén tat, T 1a khoang thoi gian dén chay
Taco: T=Ti+T,
V6i T = (R1+R,)C.In2 ( thoi gian tu nap)
T,=R,.C.In2 ( thoi gian thu x4)
Ta c6 h¢ phuong trinh:
(R1+R,).C.In2 = 2/3

{ R,.C.In2=1/3

Pay 1a hé 2 phuong trinh 3 an s, ta s& chon trude gia tri cua C, sau d6 suy ra gia tri
cua R; va Ry:

+ C=0.1uF = R;=R,=4,8MQ

+ C = 1uF = R;=R,=480KQ

+ C =10uF = R1:R2: 48K Q

+ C = 100uF = R;=R,=4,8KQ

DPé mach chay twong ddi 6n dinh, R duoc chon khoang vai vai chuc KQ trd 1én, vi
vay ta chon C = 10uF va R; = R, = 48K Q

- Phan cuc cho LED chay vtra phai. Hi¢u dién thé cua nguén la 5V. Ta chon dong di¢n

qua LED khoang 10 mA dé LED du sang nhung khong 1am qua hao niang luong. Hiéu dién
thé giit hai dau Led khi phan cuc thuan 1a V gp =2V, gia sir ngd ra tai chan s 3 ctia IC555
khi & mirc cao 13 5V va ¢ muc thap 1a 0V. Khi d6 ta co:

Khi LED chay: \% —10mA = R; =300 Q. Ta chon Rz= 270Q dé Led sang hon mot

3
Chl:lt. 2 r ’ r 2 r
- Ngoai ra d¢ IC hoat dong tot ta mac thém tu 0.1uF vao chan so 5 cua IC 555 dé chong
nhiéu.
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Bai 6.5. Cho mach dién c6 so' 40 khdi nhw hinh (H.6.23)

Mach Qa hai
phi 6n

»| Mach vi phan

dung IC555

Cong dao

A 4

Macl} da hai
don 6n dung

(H.6.23)

a- Hy vé so do chi tiét ciia mach dién ¢ hinh (H.6.23).
b- Hay vé dang tin hi€u tai cac diem A, B, C, D.

a/ V& so do chi tiét mach dién: (H.6.1)

vcc

Out

Bai lam

A 4

cong logic

o -
Dis& =4
IC 555
Th
™ C

”—'— GND

b/ Dang tin hiéu tai cac diém AyBs & D: (H.6.2)

e

A
_t
o 1 1 1 1
B 1 i 1 i 1 i 1 i
S\ O NS S\ S U o
e eaing
C ' ' ' '
ot
0 ! | | |
D 1 1 1 1 _
ot
0

(H.6.2)
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Bai 7.1. Hinh (H.7.15) 1a so' @6 nguyén 1y ciia mach diéu khién may bom nwéc
(Trich tir tap chi Pién T so thang 9/2001 - 40)

0]
(1M
@1y BO
PEM
GIGI HAN
TREN
555
GIGIHAN | [ |  beqmmmmmommoommommoomoooooooooos
DUOGI

(H.7.15)

Sinh vién hay giai thich nguyén ly hoat dong ciia mach va cho biét IC 555 trong mach
nay dugec rap theo kiéu mach gi?

Bai lam

- Gidi thich nguyén ly hoat dong ciia mach:

RESET | TRIGGER | THRESHOLD | FLIP FLOP TRANS | OUTPUT
(4) () (6) S |R |q | 3)
0 X X 0 1 1 Bdo hoa | 0

0 X 1 0 0 Ngung |1
1 1 0 0 0 Gilt nguyén trang thai

1 1 0 1 1 Baohoa | 0

(B.1.1)
(Bang sy that IC 555)

+ Gia st khi cdp ngudn cho mach bé chua c6 nuéc.
+ Ta c6 gia tri muc logic cua IC 555 nhu sau:
Chan 2 (TR) & mirc 1 do duoc treo 1én ngudn qua dién tro R,
Chan 6 (TH) ¢ muc 1 do duoc treo 1én ngudn qua dién tré R;=100K
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Dua vao bang sy that ciia IC 555 = Luc nay transistor T; dan bdo hoa — dén LED
sang va ngd ra 3 (OUTPUT) & muc 0, ngd ra ndy tac dong 1én bo phan diéu khién JK lam
cho mdy bom nudc hoat dong va nudc dugec bom vao bé.

+ Khi mye nude trong bé dang 1én dén gi6i han dudi ciia bé nude, do nude duoc ndi
vOi mass thong qua day dan (11I), cho nén khi muc nudc cham vao dau day dan (I) (day dan
() nbi v6i chan 6 coa IC 555) s€ lam thay d6i mirc logic cua chan 6 tir mirc 1 xudng mirc 0
do dién tro cua nudce rat bé so voi dién tro R;. Lic nay chan 2 & murc 1 va chan 6 6 mic 0
= IC 555 van giir nguyén trang thai trude do, tic la tranSIStor T1 van chay bao hoa — LED
van sang va ngd ra 3 van ¢ mic 0 — may bom van tlep tuc hoat dong.

+ Pén thoi diém muc nudc trong bé dang 1én dén gidi han trén va cham vao dau day
dan (II) (day din (II) dugc ndi voi chan 2 cta IC 555). Chan 2 xem nhu dugc ndi mass do
nudc co dién tré rat nho so vai dién tré R,. Dua vao bang (B.1.1) = transistor Ty s€ ngung
— LED tit va ngd ra 3 sé& 1én mirc 1, ngd ra ndy s& tac dong 1én bo phan diéu khién JK 1am
cho may bom ngimng hoat dong. Luc nay bé da duoc bom day nuoc dén gio1 han trén.

+ Khi st dyng nudc trong bé, muc nude trong bé s& ha xudng thap hon gidi han trén.
Do nudce khong con cham vao dau day dan (IT) nén chan 2 cua IC 555 s€ 1én muc 1 (chan 2
nbi 1én nguodn qua dién tro R,) va chan 6 van & muc 0. Khi chan 2 & muc 1 va chan 6 & mire
0 dya vao bang (B.1.1) = IC 555 van giita nguyén trang thai truéc do: transistor T; van
ngung, LED khong chdy; ngd ra 3 & mirc cao va may bom khong hoat dong.

+ Sau mot thoi gian sir dung nudc trong bé sé voi dan. Khi nude trong bé bi sir dung
dén thoi diém muc nude ha thap hon gidi han dudi. Luc nay nudce khong con cham vao dau
day din (I) — chan 6 s& 1én mirc 1 va chan 2 van ¢ muc 1. Khi chan 2 va chin 6 déu ¢ mirc
1, dua vao bang sy that ciia IC 555 = transistor T, dan bdo hoa — LED chay sang va ngd
ra 3 s& xudng muc 0. Ngd ra 3 xudng muc 0 s& tic dong 1én bo phan diéu khién JK 1am may
bom hoat dong. Nudc s€ dugc bom vao bé va chu trinh xay ra tuong tu nhu trén, tic 1a khi
nuéc duoc bom day vao bé dén gidi han trén thi may bom s& nging hoat dong. Mach dién
¢6 chirc nang giita cho myc nude ludén ludn nam trong khoang giira gidi han trén va gidi han
du6i. C6 nghia 13 khong dé cho nudc trong bé bi sir dung dén can va khi bom nudc vao bé
thi khong dé cho nudc tran = Pay 1a chirc ning diéu khién may bom ciia mach.

- Chirc nang cua cac by phan:

+ Bé chira nudc: chira nude dé sir dung

+ Day dan (I): mot dau ndi vé6i chan 6 cta IC 555, mot dau duogc treo & vi tri gi61 han
dudi ctia bé nude, chan 6 s& xudng mirc 0 khi nudc cham vao dau day nay.

+ Day dan (II): mot dau ndi vao chan 2 cua IC 555, va mot dau duge treo & vi tri gidi
han trén cta bé nudc, chan 2 s& xudng murc 0 khi nude cham vao dau day nay.

+ Day dan (III): mot dau ndi mass va mot dau dua xudng sat day cia bé nude, dau
day nay ludn tiép xtic véi nude trong bé.

+ LED: bao hi¢u hoat dong cia mdy bom nudc. May bom nudc hoat dong thi LED
sang va khi may nging hoat déng thi LED tit.

+IC 555: dugc rap theo kiéu mach da hai ludng on, IC két hop vai cac bo phan khac
dé diéu khién hoat dong ctia may bom.

+ JK: bd phan diéu khién may bom nuéc. Khi JK duoc tac dong mirc thip thi may
bom s€ hoat dong va khi JK dugc tdc dong muirc cao thi may bom ngung hoat dong.

+ Cac role ABC va A'B C: két hop vai JK dé didu khién may bom.
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- Kiéu mach cia IC 555:
IC 555 trong mach dugc rap theo kiéu mach da hai ludng 6n vi c6 cac dic diém sau:
+ Chan 6 dugc n01 xubng mass thong qua sur dan dién ciia nude nén co6 muc logic 0.
+ Chan 2 duoc nbi 1én nguon qua dlen trd R,, nén dién thé cua chan 2 1a Vir = Ve,

16n hon dién thé tham chiéu cua chan nay la 3 Vcc- Chéan 2 ¢6 muc logic 1.

Hai diéu kién trén chinh 1a dic diém ctia mach da hai ludng 6n.

Binh thuong khi nudc trong bé nam tronng khoang gioi han dudi va gioi han trén thi
chan 6 & mirc 0 vi dugce ndi xudng mass thong qua sy dan dién cta nudc. Chan nay s& dugc
kich bing xung duong khi myc nude trong bé ha thp hon gioi han dudi.

Chén 2 c6 dién thé bing Ve vi n6 duge treo 1én ngudn théng qua dién tré R,. do dién thé

5 A ’ 7. [N A <A 1 A 3 \ A 5 ’
cua chan 2 duogc so sanh vdi dién thé tham chiéu chc nén binh thuong chan 2 & muc 1

chin nay sé duoc kich bang xunng a4m khi muc nude trong bé dang dén gidi han trén.
Suy ra dang tin hiéu cua mach nhu sau:

(6)1

»

Vce

v

(2)“

v
—

»

(3)/

Vce

v
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Bai 7.4. Hay vé so' dd chi tiét ciia mdt mach dién c6 so' @6 khdi nhw hinh (H.7.18)
sao cho tin hi¢u sinh ra c¢6 dang nhu hinh (H.7.19)

Contact A | Machphithitn | p Mach da hai c
chéong déi »  suthay i don &n ding —— E
' mi logic IC555 /
D
Mach dao ding
da hai phi in
ding IC555
(H.7.18) S
) I
' t1 t2 t
B
tl t2 ol R
C I

tl td t
D
ﬂ|||||||||| TR TF

| mm m

(H.7.19)

Bai lam

- So' dd chi tiét cia mach dién:
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- Cong tac chong doi 1a mach nhu hinh sau:
+

- Mach phat hién sy thay d6i mirc logic 1a mach nhu hinh sau:
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- Mach da hai don 6n dung IC555 1a mach nhu hinh sau:

Vee
4 3
7
DISMRVCC
T —THR OUTF 2
= | NESS5
B TRI CONP®
ND |
1l
L I

- Mach dao dong da hai phi 6n dung IC555 13 mach nhu hinh sau:
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—THR OQUT[

, MELSS

TRI CoOMPE
GHND
1

I

——

40





