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Khi doc qua tai ligu nay, néu phét hién sai s6t hoic noi dung kem chat luong
xin hdy thong bdo de chding toi stra chira hoac thay thé bang mot tai liéu clng
chu dé cua tac gla khac. Tai li¢u ndy bao gom nh1eu tai liéu nho co cung chu
dé bén trong nd. Phan ndi dung ban can c0 thé nam 6 giira hodc & cuoi tai lidu
nay, hiy st dung chirc nang Search dé tim ching.

Ban c6 thé tham khao nguon tai liéu duoc dich tir tiéng Anh tai day:
http://mientayvn.com/Tai_lieu da_dich.html

Thong tin lién hé:
Yahoo mail: thanhlam1910 2006 @yahoo.com

Gmail: frowrthes@gmail.com

Theo yéu ciu cia khich hing, trong mdt nim
qua, ching t6i di dijch qua 16 mén hoc, 34
cubn séch, 43 bai bio, 5 sb tay (chua tinh céic
tai liéu tir nim 2010 tré vé truéc) Xem & diy

DJCH VU Chi sau moét lan hién lac, viéce

DICH dich duoc tién hanh
TIENG

ANH
CHUYRN Gia ca: cé thé giam dén 10

A L L —
NH.ANH

NHAT VA Chat lu'(_)'ng:Te}.o dung niém tin cho

CHINH kh’éch hang bang c6ng nghé 1.Ban

XAC thay duoc tog‘tn bé ban dich: 2.Ba’n

NHAT danh gia chat luong. 3.Ban quyét
dinh thanh toan.
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MACH DAO DONG TAO XUNG
SU DUNG IC 555

1. Mach dao djng
Mach dao dong 1a mach mach dao dong sir dung cac linh kién dé phat
ra tin hiéu xung dao dong cu thé dé diéu khién thiét bi. C6 nhiéu dang
tin hiéu xung dugc phat ra tir mach dao dong, nhu xung sine , xung
vudng , xung tam giac.....

2. Mach dao dong tao xung vuong:

C6 nhiéu cach thiét ké mach dé tao xung vudng nhu thiét ké mach
dung Transistor , thiét ké mach ding Opam, ...

O day,chon thiét ké mach dao dong tao xung vudng ding ICNE555

N.
Theo nhu so db khéi sau day.
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Dua vao so do khéi ta co thé nhan ra ré“mg dé tao duoc xung vudng ta chi
can IC 555 va 1 s6 linh kién pho bién nhu R,C.
3. ly do chon mach tao xung vuong sir dung IC NE555 N:
- IC NE555 N rét pho bién ,dé tim
- Mach tao xung dung IC nay rat dé 1am, dé giai thich ,d& hiéu
nguyén ly lam viéc cta no.



Nguyenvanbientbd47@gmail.com MACH DAO DONG

4. Gidi thiéu IC NE5S55 N:

ov 1 [|I° e 3By
trigger 2 [ 17 discharge
output 3 |: ] ¢ threshold
You can use the 555 effectively
reset 4 |: :I 5 control VO|JD£3§16‘ without understanding the function
af each pin in detail

ICNES55 N gém co 8 chan.

chan so6 1(GND): cho nbi mase dé lay dong cap cho IC

chan s6 2(TRIGGER): ngd vio ciia 1 tin so 4p.mach so ap ding
cac transistor PNP. Mirc ap chuan 1a 2*Vece/3.

Chén sb 3(OUTPUT): Ngb ra .trang thai ngd ra chi xac dinh theo
mirc volt cao(gan bang muc ap chan 8) va thap (gan bang mirc ap
chan 1)

Chin s6 4(RESET): dung lap dinh muc trang thai ra. Khi chan s6
4 ndi masse thi ngd ra & muc thap. Con khi chan 4 ndi vao muc ap
cao thi trang thai ng6 ra tuy theo mirc ap trén chan 2 va 6.

Chan s6 S(CONTROL VOLTAGE): dung lam thay d6i murc ap
chuan trong IC 555 theo cac murc bién ap ngoai hay dung cac dién
tré ngoai cho nbi mase. Tuy nhién trong hau hét cac mach tng
dung chan s6 5 nbi masse qua 1 tu tir 0.01uF - 0.1uF, cac tu co
tac dung loc bé nhiéu gitr cho mitc ap chuan 6n dinh.

Chén s6 6(THRESHOLD) : 1 ngd vao cia 1 tang so ap khac
.mach so sanh dung céc transistor NPN .mirc chuan 1a Vee/3
Chan s6 7(DISCHAGER) : c6 thé xem nhu 1 khoa dién va chiu
diéu khién bdi tang logic .khi chan 3 & muc ap thap thi khoa nay
dong lai.ngugc lai thi nd mé ra. Chan 7 ty nap xa di¢n cho 1 mach
R-C ltic IC 555 dung nhu 1 ting dao dong .

Chaén sb 8 (Vee): cip ngudn nudi Vee dé cap dién cho IC.Ngudn
nudi cap cho IC 555 trong khoang tir +5v = +15v va muc t6i da 13
+18v
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5. cau tao bén trong va nguyén tic hoat dong ciia IC 555
a. cau tao:

Yoo DISCHARGE

A T
CONTROL 15 % Flip
WOLTAGE -

? COMF Flop_
THRESHOLD © + R0

TRIGGER

OUTPUT

GROUND REZET

V& ban chét thi IC 555 1a 1 bo mach két hop giita 2 con Opamp , 3
dién trd , 1 con transistor, va 1 bd Fipflop(¢ day dung FFRS )
- 2 OP-amp c6 tac dung so sanh dién ap
- Transistor dé xa dién.
- Bén trong gdm 3 dién tré mac ndi tiép chia dién ap VCC thanh
3 phﬁn. Céu tao nay tao nén dién ap chuan. Pién ap 1/3 VCC
nbi vao chan duong ctua Op-amp 1 va dién ap 2/3 VCC ndi vao
chan am cua Op-amp 2. Khi dién 4p & chan 2 nho hon 1/3
VCC, chan S =[1] va FF dugc kich. Khi dién 4p ¢ chan 6 16n
hon 2/3 VCC, chan R cua FF = [1] va FF duoc reset
b.Gidi thich sw dao dong:

Yoo
Hg ﬁ g"."? _EEII'u'lF'E E
o == Voo, §
%: Y1 COMP1
. +
73 PES




Nguyenvanbientbd47@gmail.com MACH DAO DONG

Ky hiéu 0 1a muc thap(L) bang 0V, 1 1a mic cao(H) gan bang
VCC. Mach FF la loai RS Flip-flop,

Khi S =[1]thi Q=[1]va @ =[0].
Sau do, khi S = [0] thi Q = [1]va 2= [0].

Khi R =[1]thi @=[1]vaQ =[0].
Tém lai, khi S = [1] thi Q = [1] va khi R = [1] thi Q = [0] bai vi

Q- [1], transisitor m& dn, cuc C ndi dat. Cho nén dién ap khong
nap vao tu C, dién ap ¢ chan 6 khong vuot qua V2. Do 161 ra cta
Op-amp 2 & muc 0, FF khong reset.

Khi méi déng mach, tu C nap qua Ra, Rb, vé6i thoi hang (Ra
+Rb)C.

* Tu C nap tur dién Ap 0V -> Vcee/3:

- Luc nay V+1(V+ cua Opampl) > V-1. Do d6 O1 (ngo ra cua
Opampl) c6 muc logic 1(H).

- V+2 <V-2 (V-2 =2Vcc/3) . Do d6 O2 = 0(L).
-R=0,S=1->Q=1,/Q (Q dao)=0.
-Q=1-->Ngdra=1.

- /Q = 0 --> Transistor hoi tiép khong dan.

*TuC tiép tu nap tur dién &ap Vee/3 -> 2Vec/3:

- Luc nay, V+1 <V-1. Do d6 Ol =0.

-V+2<V-2. Do d6 02 = 0.

-R=0,S=0->Q,/Q s€ gitr trang thai trudc do (Q=1, /Q=0).
- Transistor van ko dan !

* Tu C nap qua ngudng 2Vcc/3:

- Lic nay, V+1 <V-1. Do do O1 =0.

-V+2>V-2.Dod6 02 =1.

-R=1,S=0->Q=0,/Q=1.

- Q=0 -->Ng0 ra dao trang thai = 0.

- /Q =1 --> Transistor dan, dién ap trén chan 7 xuéng OV !

- Tu C xa qua Rb. Véi thoi hang Rb.C

- Dién ap trén tu C giam Xuéng do tu C x4, lam cho dién ap tu C
nhay xudng dudi 2Vec/3.
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*Tu C tiép tuc "XA" tir dién ap 2Vcce/3 --> Vec/3:

- Luc nay, V+1 <V-1. Do d6 O1 =0.

- V+2 <V-2.Do d6 02 = 0.

-R=0,S=0->0Q,/Q s€ gitr trang thai trudc do (Q=0, /Q=1).
- Transistor van dan !

* Ty C x4 qua ngudong Vcce/3:

- Luc nay V+1 > V-1. Do d6 Ol =1.

- V+2 < V-2 (V-2=2Vcc/3) . Do d6 02 = 0.
-R=0,S=1->Q=1,/Q(Q dao) =0.
-Q=1->Ngora=1.

- /Q = 0 --> Transistor khong dan -> chan 7 khong = 0V nita va
tu C lai duoc nap dién véi dién ap ban dau 1a Vee/3.

* Qua trinh lai 13p lai.

2 Két qua: Ngd ra OUT c0 tin hiéu dao dong dang song
vuong, c6 chu ky on dinh

Nhan xét:

- Vay, trong qua trinh hoat dong binh thuong cua 555, dién ap
trén tu C chi dao dong quanh dién &p Vcc/3 -> 2Vec/3.

- Khi nap dién, tu C nap dién véi dién ap ban dau 1a Vee/3, va két

thic nap ¢ thoi diém dién ap trén C bang 2Vee/3.Nap dién véi
thoi hang 1a (Ra+Rb)C.

- Khi x4 dién, tu C xa dién véi dién &p ban dau 1a 2Vee/3, va két
thiic xa & thoi diém dién ap trén C bang Vee/3. Xa dién voi thoi
hang 12 Rb.C.

- Thoi gian mitrc 1 & ngd ra chinh la thoi gian nap dién, muc 0 1a
xa dién.

6. co s& ly thuyét va phwong phap tinh céc gia tri trong mach:
Pé tinh chu ky dao dong T ctia 1 mach dao dong tao xung ta can phai

tinh dugc thoi gian ngung dan cua tu khi nap va xa.
Ta c6 so d6 mach don gian dé tinh thoi gian ngung dan khi tu nap xa
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T mach nwrong duong suy ra:

I;CC + Vcc _O-.? i i
I(s)= 5 5 :}I(S}ZV55+VCC —0,7 _ 2/VCC_0_.,
Ry + : R, + ! ' 1
" osG e By ‘,\S i R; €,
V. V. 2. —0.7 o
=V30) :£_3(3)R31 = F S = = V() =Vee —(2V —0.7)e Ruls
s 5
o+
L RuG )

r

Xdc dinh td€ vg = 0,7 V: 0,7 = Voo-(2V,.-0.7 Je 1 = (27,.-0,7 Je "% =¥ —07
I

— Rl _

A
|

V..—07 —t (V.. -07
ce 750 — In| —cc — 27
V.. —0,7  R,C, | 2V —0,7 )

(12.1)

(2P —0,7)
= t=RyC,In =
2 10 -

oo I /

Thuong Vee >> 0.7V nén: =~ R, C, In2=0,693R;,,C, = 0,7R;,C, (12.2)
e Tinh th&i gian ngung dan ctia T,. Chinh 14 thdi gian T, bat dau din dé&n khi T,
ngwng dan. Tuong o, thoi gian ngung dan cia T, la:
f~R,,C, In2=0693R,,C, ~0,7R,,C,  (12.3)

Viy chu k¥ dao déng cua mach dudc tinh:

T ~0,7(R5,C, + Ry-Cy ) (12.4)
Gia st Rg; = Rg; = R; C, = C, = C thi chu ky dao ddng cua mach trg
thanh: T ~14RC (12.5)
. . 0.7 :
Va tan s0 dao dong: = — (12.6)
ong f 20

Thong thuong trong mach dao dong ta c6 cong thirc tinh thoi gian
ngung dan cua transistor 14 :
T = RCIn2 =0.693 RC
= Thoi gian ngung dan & muc 4p cao ciing 1a luc tu C2 nap dong
qua R1+R2
Tn =0.693*(R1+R2)*C2
Thoi gian ngung din & mic ap thap ciing 1a lac tu C2 xa dong
qua R2
Tx =0.693*R2*C2
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Nhu vay chu ky ctua tin hiéus€ 1a : T =Tn+Tx
T =0.693*(R1+2*R2)*C2

7. Trong bai toén‘thié’t ké mach thue té:
Gia su ta chon tan s6 dao dong cua mach 1a F =1,5 (KHz), chon C2 =
10nF, R1=R2

Khi @6, Tn=2Tx => T =3Tx, v&i T=1/F
Tx=T/3 = 1/3F=/(3*1,5Khz) = 0.693*R2*10nF
= R2 =32.2 kohm
= Chon R2 = 33 Kohm (sai s6 5%) va R2 = 33 Kohm(sai
5O 5%)
Taco : F=1/T = 1/(0,693*(R1+2*R2)*C1)
R3 chi 1a tai gia mac vao chan 3 cia NE555 dé mo phong,
chon khoang vai kilo Ohm 1a dugc...
- RS ciing 1a dién tré di€m nga ra cua NES55 véi nga vao cua
C1815, ngin ngira trudng hop con C1815 ¢6 van dé... chon
khoang vai tram Ohm cling dugc...
- C1815 la trans dém (buffer) nga ra, thuong lap theo kiéu cuc
thu chung (CC), dac diém cua cach lp nay cho ta tré khang
ngi (ri) vao rat 1on, R4 (RE) chon sao cho tr¢ khang ngé vao
ctia nd du 16n dé khi ta ghép cac tang phia sau C1815 s&
khong anh hudng dén cac tham sb ciia mach LM555, thuong
khoang vai tram kilo Ohm.
Cong thtrc tinh tai:
r =1, +3..+8.R, = r =h_+8.R.|
két luan: néu mudn thay ddi d6 16n tan sb dao dong cuia mach thi chi
can thay doi gia tri cia Ra,Rb hodc cta C1.
Tuy nhién Néu chi thay doi gia tri R1 (hodc R2) khong théi, thi tan sd
(F) cling nhu d6 rong xung (Duty cycle) s& bi thay doi cung luc.

+ Mudn thay dbi tan s (giit nguyén do rong xung) thi R1 va R2
phai duoc thay d6i cing lic (cung ting hodc ciing giam mot gia tri
nhu nhau)

+ Mubn thay ddi d6 rong xung (gt nguyen tan s6) thi R1 va R2
phai duoc thay d6i cung lic nhung c6 chiéu nguoc lai (khi R1 ting thi
R2 phai gidm cung mot gia tri nhu nhau)

thiét ké nhu sau:
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W1
|| |
y e =
8 —
33k " ;
5 Ulele
4| TRIGGER 3
| RESET OUTPUT
| COMTROL
THRESHOLD
O Mg 48 T DISCHARGE " a1
. § - GMND 1k
=2V 33k | = 1
‘|' 1 5558
0 100n R = Q251815
= 0 M
01
—Pmanetszf " g :
AAR A Bk
- 4.7k
10n v .
p— TI:I
-0

Mach dao dong tao xung vuéng dung IC555

Trong thuc té gid tri cua R1 va R2 co thé c6 sai 0, vi thé nén giam tri
s6 cua R1 (hodac R2) dé cho duty cycle dat dugc 50%

Mach trén dung thém 2 diode dé Tn=Tx, dé dam bao c6 dugc xung
vuong tai chan OUT(3) 1a dbi ximg.sd di 2 con diode nay c6 tac dung
nhu vay la vi luc tu nap thi dong chi qua R1 nhé ¢6 diode D2 .khi do
thot gian nap 1a Tn=t1=0,693.R1.C2 .va khi tu x4 cling vay, nho co
D1 ma dong xa chi qua R2 va thot gian xa 1a Tx=t2=0,693.R2.C2
Ma R1=R2 (chon ltic thiét ké) => Tn=Tx .
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Wl
[1]
N
= RI g 12vde =
= 33k L 0
e
_i TRIGGER
—* = RESET OUTPUT [
5 COMNTRICL \
THRESHOLD
DINH14B L DISCHARGE % R3 -
57 Dz =|R2 > GHND 1k
IC=2v >33k | == c1 [,
v T~ ltssse .
I 1 — SC1815
| 1000 1 o QISC1815
0 0 \!
1N414E'=T 12 RS <
&
l AP : % Bk
o2 \ 4T
TT 10n 1
== =0
0

Hinh minh hoa qué trinh nap xa cho tu C2

Ngb out tai chan s6 6 cho ra xung tam giac(hoi bi ring cua chi xuong
xung khong thang)

Tuong tu ngd out tai TST ciing cho ra xung gan giéng nhu tai chan s6
6(cai nay lam chua dat yéu cau vi theo 1y thuyét thi khi qua C1815 thi
xung x& tron hon, canh xung sé& thang hon nhung trong mach thi canh
xung ra tai C1815 khong thang......?22?)

Dang xung tai ng6 out(3):

E= nhoc-SCHEMATIC1-555.dat [active]

o U(R3:2)
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Dang xung tai chén s6 6:

E= nhoc-SCHEMATIC1-555.dat [active)

L. Bms
oUu{g1ze)

8.urng dung cua IC 555:
Ung dung ctia 555 1a rat 16n, ngoai ing dung hay dung 1a mach phat
xung n6 con dung dé do dién dung. Pién dung hoic cam bién dang
dién dung duoc ndi vao mach, khi thay ddi s& 1am tan s dau ra thay
d6i. Viéc do tan sd véi vi diéu khién thi don gian roi. Khi sir dung
cach nay, can phai co dién trd that chinh xéc...dé tranh sai s6.ngoai ra
IC 555 con c¢6 nhiéu Gng dung trong thyc té nhu: diung lam mach cho
khoi dong tré,mach phat ra &m thanh,diéu ché xung, dung dé do toc do
quay ctia may hat dia, dung trong thiét bi chéng trom va tia hong

10



555 14 mét loai linh kién kha 1a phé bién bay gi¢ v&i viec dé dang tao dwoc xung
vudng va cé thé thay ddi tAn sb tuy thich, v&i so d& mach don gian,diéu ché
dwoc dd rong xung. N6 dwoc (rng dung hau hét vao cac mach tao xung déng cat
hay la nhitng mach dao ddong khac.Day |a linh kién ctia hang CMOS san xuét

.Sau day la bang théng sb ctia 555 ¢ trén thi trwong :

+ Pién ap dau vao : 2 - 18V ( Tuy ting loai ctia 555 : LM555, NE555, NE7555..)
+ Dong dién cung cép : 6mA - 15mA

+ Dién ap logic & m&c cao : 0.5 - 15V

+ Pién ap logic & mirc thap : 0.03 - 0.06V

+ Coéng suat I&n nhéat 1a : 600mwW

* Cac chilrc nang cua 555:

+ L4 thiét bj tao xung chinh xac

+ May phat xung

+ Piéu ché dwoc do réng xung (PWM)

+ Piéu ché vi tri xung (PPM) (Hay dung trong thu phat héng ngoai)

D4y chi la nhitng thédng s6 co ban clia 555. Con nhirng théng s khac cac ban

tham khao datasheet!

1 : Gi#i thiéu, so’ d6 khdi, so’ d6 nguyén ly, chan cua 555

IC thoi gian 555 dwoc du nhap vao nhivtng ndm 1971 bang céng ty Signetics
Corporation bang 2 dong san pham SE555/NE555 va dwoc goi la may thoi gian
va cling 14 loai c6 dau tién. N6 cung cap cho cac nha thiét k& mach dién tir voi
chi phi twong déi ré, 6n dinh va nhitng mach t6 hop cho nhitng trng dung cho
don 6n va khéng 6n dinh. Tir d6 thiét bi nay dwoc lam ra véi tinh thwong mai
hoa. 10 ndm qua mot sd nha san suat ngirng san suét loai IC nay b&i vi sy canh
tranh va nhirng ly do khac. Tuy thé nhitng céng ty khac lai s&n suét ra nhirng

dong nay



Cac dang hinh dang chan clia 555 trong thuc té:

. Ground
. Trigger
. Output
. Reset

. Control
Yoltage

. Threshold
. Discharge
. Yec (+)

(=~ B = A WN -

Hinh 1 : Loai 8 chan tron

Ground ¥Ycc

Trigger Discharge

Output Threshold
Control

Reset Yoltage

Hinh 2 : Loai 8 chan vudong

Hinh dang cua 555 & trong hinh 1 va hinh 2. Loai 8 chan hinh tron va loai 8 chan

hinh vuéng. Nhuwng & thj trieong Viét Nam chd yéu 1a loai chan vudng.
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8
R5 4
£ 5K »
Reset
Upper
E > Comp.
213
Yeo |
: 6 —
TIrll'lgg?r % §5K CCN’ItI‘Ol_0
gt 28 Comp: F/F
+
o Uy |2 T[>
C -
7 Power Outpgt
— Output 3
C
(¢] Tony vanRoon
1 it
Ground 3

Nhin trén hinh 3 ta thdy cAu trirc ctia 555 né twong dwong véi hon 20 transitor |
15 dién tré va 2 diode va con phu thudc vao nha san xuét. Trong mach twong
dwong trén cé : dau vao kich thich , khéi so sanh, khéi diéu khién chirc ndng hay
coéng suat diu ra.Mét sé déc tinh niva ctia 555 1a : Dién ap cung cip nam gitra

trong khoang tir 3V dén 18V, dong cung cép tir 3 dén 6 mA.

Dong dién nguéng xac dinh bang gia tri Ién nhat cia R + R . D& dién ap 15V thi
dién tré cua R + R .phai la 20M
T4t ca cac IC thdi gian déu c6 1 tu dién ngoai dé tao ra 1 thoi gian déng cét cla

xung dau ra. N6 la mét chu ki htru han dé cho tu dién (C) nap dién hay phong



dién thong qua mot dién tré R. Thoi gian nay né da dwoc xac dinh va né cé thé

tinh dwoc thong qua dién tré R va tu dién C

Xung hé xung khéng
- ‘ l \ anh hwong dén dau
Trigger i
I 'Xung dén ra
Capacitor 2/3 ¥ee
Yoltage oV
——7+ +VYece  Hinhd4
Output J
ov
] + Yce
Reset
L 0V

két thic xung dau ra

Mach nap RC co’ ban nhw trén hinh 4B Gia thiét tu dién ban dau la phéng
dién.Khi ma déng cong tac thi tu dién bat dau nap théng qua dién trd. Dién ap
qua tu dién tr gia tri 0 1&n dén gia tri dinh mirc vao tu. Pwdng cong nap dwoc thé
hién qua hinh 4A.Thoi gian d6 né dé cho tu dién nap dén 63.2% dién ap cung
cap va hiéu thoi gian nay l1a 1 hdng sé. Gia tri hang sbé thoi gian d6 cé thé tinh

bang céng thirc don gidn sau:

t=R.C

Puwong cong nap cua tu dién



2 :Chtrc nang cua tirng chan cua 555

ov 1[]l° > 16 35y
trigger 2 [ : 7 discharge
output 3 | 116 threshold
regeb 4 : | : 5 controlvaltage




IC NE555 N gdm c6 8 chan.

+ Chan s6 1(GND): cho ndi GND dé 1ay dong cép cho IC hay chan con goi la
chéan chung.

+ Chan sd 2(TRIGGER): Day la chan dau vao thap hon dién ap so sanh va
duwoc dung nhw 1 chan chét hay ngd vao cta 1 tan so ap.Mach so sanh & day
dung céc transitor PNP v&i mirc dién ap chuan 1a 2/3Vec.

+ Chan s6 3(OUTPUT): Chan nay la chan dung dé 13y tin hiéu ra logic. Trang
thai cua tin hiéu ra dwoc xac dinh theo mirc 0 va 1. 1 & day la mlc cao né twong
&ng v&i gan bang Vee néu (PWM=100%) va mirc 0 twong dwong v&i OV nhwng
ma trong thuc té mde 0 nay ko dwoc OV ma no trong khoang tr (0.35 ->0.75V) .
+ Chan s6 4(RESET): Dung lap dinh mic trang thai ra. Khi chan s 4 ndi masse
thi ngd ra & mirc thap. Con khi chan 4 ndi vao mirc ap cao thi trang thai ngd ra
tuy theo mirc &p trén chan 2 va 6.Nhwng ma trong mach dé tao dwoc dao déng
thwéng hay néi chan nay 1én VCC.

+ Chan sé 5(CONTROL VOLTAGE): Dung lam thay déi mirc ap chuén trong IC
555 theo cac muirc bién ap ngoai hay dung cac dién tré ngoai cho ndi GND. Chan
nay c6 thé khéng ndi cling dwoc nhwng ma dé giam trir nhiéu ngudi ta thwong
ndi chan s6 5 xudng GND théng qua tu dién tir 0.01uF dén 0.1uF céac tu nay loc
nhiéu va gitr cho dién ap chuan dwoc 6n dinh.

+ Chan sé 6(THRESHOLD) : 1a mét trong nhitng chan dau vao so sanh dién ap
khac va ciing dwoc ding nhw 1 chan chét.

+ Chan sb 7(DISCHAGER) : c6 thé xem chan nay nhw 1 khoéa dién t&r va chiu
diéu khién b&i tang logic ctia chan 3 .Khi chan 3 & murc ap thap thi khoa nay
dong lai.ngugrc lai thi nd mé ra. Chan 7 tw nap xa dién cho 1 mach R-C luc IC
555 dung nhw 1 tang dao déng .

+ Chan s 8 (Vcc): Khéng can nai ciing bit d6 1a chan cung cip ap va dong cho
IC hoat ddong. Khéng c6 chan nay coi nhw IC chét. N6 dwoc cip dién ap tor 2V --
>18V (Tuy tirng loai 555 nhé thap nhat |4 con NE7555)

3: Cau tao bén trong va nguyén tac hoat déng



a) Cau tao:
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Nhin trén so d6 c4u tao trén ta thay ciu tric ctia 555 gébm : 2 con OPAM, 3 con
dién tr&, 1 transitor, 1 FF ( & day la FF RS):

- 2 OP-amp c6 tac dung so sanh dién ap

- Transistor dé xa dién.

- Bén trong gdm 3 dién tr& mac ndi tiép chia dién ap VCC thanh 3 phan. C4u tao
nay tao nén dién ap chuan. Dién ap 1/3 VCC nébi vao chan dwong ctia Op-amp 1
va dién ap 2/3 VCC ndi vao chan am ctia Op-amp 2. Khi dién ap & chan 2 nhé
hon 1/3 VCC, chan S = [1] va FF dwoc kich. Khi dién ap & chan 6 I&n hon 2/3
VCC, chan R cua FF =[1] va FF duoc reset

b) Nguyén téc hoat dong:



uT Lo OuT

O trén mach trén ta bit Ia H 1a  mirc cao va né gan bang Vec va L 1a mirc thap
va noé bang 0V. St dung pac FF - RS

Khi S = [1] thi Q = [1] va = Q- =[0].

Sau d6, khi S = [0] thi Q = [1] va =Q- = [0].

Khi R = [1] thi = [1] va Q = [0].

Khi S = [1] thi Q = [1] va khi R = [1] thi Q = [0] b&i vi Q-= [1], transisitor m& dn,
cwc C nbi dat. Cho nén dién ap khéng nap vao tu C, dién ap & chan 6 khong
vuot qua V2. Do 16i ra ctia Op-amp 2 & mic 0, FF khong reset.

Khi mé&i déng mach, tu C nap qua Ra, Rb, v&i thdi hang (Ra+Rb)C.

* Tu C nap twr dién Ap 0V -> Vce/3:

- Ldc nay V+1(V+ ctia Opamp1) > V-1. Do d6 O1 (ngd ra cia Opamp1) c6 mirc
logic 1(H).

- V42 < V-2 (V-2 = 2Vce/3) . Do d6 02 = O(L).
-R=0,S=1-->Q=1,/Q(Qdao)=0.



-Q=1->Ngbra=1.

- /Q = 0 --> Transistor hoi tiép khong dan.

* Tu C tiép tu nap tir dién ap Vece/3 -> 2Vee/3:

- Lac nay, V+1 < V-1. Do d6 O1 = 0.

-V+2 <V-2. Do d6 02 = 0.

-R=0,S=0->Q,/Q sé giwr trang thai trwvéc dé6 (Q=1, /Q=0).
- Transistor van ko dan !

* Tu C nap qua ngudng 2Vcc/3:

- Lac nay, V+1 < V-1. Do d6 O1 = 0.

-V+2 >V-2. Do d6 02 =1.

-R=1,S=0-->0Q=0,/Q =1.

- Q =0 --> Ngb ra dao trang thai = 0.

- /Q = 1 --> Transistor dan, dién ap trén chan 7 xudng 0V !

- Tu C x& qua Rb. Vé&i thdi hang Rb.C

- Pién ap trén tu C gidm xubng do tu C x&, lam cho dién ap tu C

nhay xudng dudi 2Vee/3.

* Tu C tiép tuc "XA" tir dién ap 2Vcce/3 --> Vec/3:

- Ldc nay, V+1 <V-1. Do d6é O1 = 0.

-V+2 <V-2. Do d6 02 = 0.

-R=0,S=0->Q,/Q sé giw trang thai trwdc dé (Q=0, /Q=1).
- Transistor van dan !

* Tu C xa qua nguwdng Vcc/3:

- Ldc nay V+1>V-1. Do d6 O1 =1.

-V+2 < V-2 (V-2 =2Vcc/3) . Do d6 02 = 0.
-R=0,S=1-->Q=1,/Q(Qdao) =0.
-Q=1-->Ngora=1.

- /Q = 0 --> Transistor khédng dan -> chan 7 khéng = 0V nira va
tu C lai dwoc nap dién véi dién ap ban dau la Vee/3.

N&i tom lai cac ban c& nén hiéu 1a :

Trong qua trinh hoat déng binh thuwdng cia 555, dién ap trén tu C chi dao déng



quanh dién ap Vcc/3 -> 2Vce/3. (Xem dwong dac tinh tu dién phéng nap & trén)
- Khi nap dién, tu C nap dién v&i dién ap ban dau la Vee/3, va két thic nap & thoi
diém dién ap trén C bang 2Vcc/3.Nap dién véi thdi hang la (Ra+Rb)C.

- Khi xa dién, tu C xa dién v&i dién ap ban dau la 2Vec/3, va két thuc xa & thoi
diém dién ap trén C bang Vce/3. Xa dién vai thdi hang la Rb.C.

- Th&i gian mire 1 & ngd ra chinh la thdi gian nap dién, mdc 0 la xa dién.
3) Céng thirc tinh tan sé diéu ché dé réong xung cua 555
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Nhin vao so' d6 mach trén ta cé cong thire tinh tan sé , dd rong xung.

+ Tan sb cla tin hiéu daura la :

f = 1/(In2.C.(R1 + 2R2))



+ Chu ki clia tin hiéu daura:t=1/f

+ Thoi gian xung & me H (1) trong mt chu ki :

t1=In2 .(R1 + R2).C

+ Thoi gian xung @ mire L (0) trong 1 chu ki :

t2 =1In2.R2.C

NHuw vay trén la céng thirc tbng quat ctia 555. Toi l4y 1 vi du nhé la : dé tao
duwoc xung dao dong la f = 1.5Hz . Dau tién tdi c& chon hai gia tri dac trung 1a R1
va C2 sau dé ta tinh dwoc R1. Theo cach tinh toan trén thi ta chon : C = 10nF,

R1 =33k --> R2 = 33k (Tinh toan theo céng thirc)

4 ) Cac dang mach dao dong tir 555
a ) Mach bao déng am thanh dung SCR
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IC 555 - Timer va nhirng &tng dung
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555 |a ndt loai linh kién kha 1a pb bién bay gb véi viéc d@ dang #o dugc xung vudng va co éhthay
doi tan  thy thich, Wi so d6 mach don giandiéu ché dugc do rong xung. Nédwoc ang ding hau hét
vao cac mch to xungddng cit hay 1a niing mach daodong khacbay 1a linh kén caa hdng CMOS
san xuit .Sauday la king thong 8 caa 555 c6 trén thtruong

+Pién apdiu vao : 2 - 18V ( Tlying laai cua 555 : LM555, NE555, NE7555..)

+ Dongdién cung @p : 6mA - 15mA

+ bién ap logico mic cao : 0.5 - 15V

+ Dién &p logico mic thap : 0.03 - 0.06V

+ Céng sat 1on nht 1a : 600mwW

* Cac chrc nang aia 555:

+ L& thiét bi tao xung chinh xac

+ May phat xung

+ Piéu ché dugc d6 rong xung (PWM)

+ Diéu ché vi tri xung (PPM) (Hay dung trong thu phatig ngai)

Day chi 1a nhirng théng 8 co ban caa 555. Con ning thong 6 khac cac pac tham kb datasheet!

1 : Giéi thiéu, s d6 khdi, so dd nguyén ly, chan éa 555

IC thoi gian 555duoc du nfp vao nliing rim 1971 king codng ty Signetics Corporatioiry 2 dong
san phim SE555/NE555 vaugc goi la may thyi gian va ding la laai cé dau tién. N6 cung 4p cho cac
nha thét ké machdién tir voi chi phi trong déi ré, 6n dinh va niiing mach % hop cho nling tng ding
chodon 6n va khéngdn dinh. Tir d6 thiét bi nayduoc lam ra i tinh throng mai héa. 10 &m qua nat
s6 nha 4@n suit ngirng sin st loai IC nay Wi vi sy canh tranh va niing ly do khac. Tuy thnhiing
cbng ty khacdi san suit ra nhing dong nay

Cac dang hinh dang chan éa 555 trong thic té:



1. Ground Ground Ycc ﬂ
2. Trigger =
3. Dutput :
A R:sgli-:l Trigger Discharge 7 | 4
i P -
5.EDWTD| &

oltage Threshold “
6. Threshold Dot b
7. Discharge Control
8. Yoo (+) Reset ¥Yoltage

Hinh 1 : Loai 8 chan tron Hinh 2 : Loai 8 chin vudng

Hinh cang aia 5556 trong hinh 1 va hinh 2. ko8 chéan hinh tron va & 8 chan hinh vuéng. Nimg ¢
thi truong Viét Nam chi yéu 1a laai chan vuéng.

Vee
8
Ra a
25K .
Reset
5
. 273 |
¥cc
: 6
e £ 5K it
P Ry Lower
+ Comp. F/F
e
o 2 173 >f
O T
7 Power Dutp;t
— Output =2
C
1
Ground 3

Nhin trén hinh 3 ta fly ciu tric cia 555 ndwong duong Wi hon 20 transitor , 18ién tro va 2 diode
va con pla thuse vao nhadn xuit. Trong mach trong dwong trén co dau vao kich thich , ki so
sanh, kidi diéu khién chic ning hay cong sit dau ra.Mot sb dic tinh rira aia 555 la Bién &p cung
cap nam giita trong khang tir 3V dén 18V, dong cungip tr 3dén 6 mA.

Dongdién ngrdng xacdinh king gia ti 6n nhit cia R + R Dé dién 4p 15V thidién tro coa R + R
phii 12 20M

Tét ca céc IC thvi giandéu c6 1 t dién ngoaidé tao ra 1 thi gianddng cit caa xungdau ra. N6 [a mt
chu ki Hiu han & cho o dién (C) mp dién hay phongfién thong qua @it di¢n tré R. Thoi gian nay no
da dugc xacdinh va n6 cé thtinhdugc thong quatién tré R va t dién C
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Mach rap RC @ ban nhr trén hinh 4B Gi thiét tu dién bandau 1a phéngiién.Khi madong congic
thi tu dién bit diu map thdng quatién tro. Dién ap quaut dién tir gia ti 0 1éndén gia ti dinh mic vao
tu. Puong cong ap dugc thé hién qua hinh 4A.Tbi giandd nddé cho i dién mp dén 63.2%dién ap
cung dép va héu thoi gian nay 1a 1 ing $. Gia ti thoi giandd c6 tté tinh king céng tlrc don gian
sau:

t=R.C

buong cong ap cia tu dién

Bpplied
Yoltage

e e o B3 20

Hinh 4A

Charge
valtage

1 I 1 1
2 i3 4 5
Tlme constants in seconds

o e R e e T

2 :Chirc nang cia tlrng chan dia 555

ov 1 []|° = 18 315y
trigger 2 [ (17 discharge
output 3 [ | (16 threshold
reset 4[| (15 control voltage

IC NE555 N @m c6 8 chan.

+ Chan 8 1(GND): cho i GND dé Iy dong dép cho IC hay chan corpgla chan chung.

+ Chan 8 2(TRIGGER):Pay la chaniiu vao ttap hon dién 4p so sanh wuroc dung nlr 1 chan cht
hay ngd vaowa 1 fin so 4p.Mch so sanky day diing cac transitor PNRivmirc dién ap chén la
2/3Vcc.

+ Chan § 3(OUTPUT) Chan nay la chan duaglay tin higu ra logic. Tang thai @ia tin héu raduoc
xacdinh theo néc 0 va 1. 15 day la mic cao noﬁ*ong rng Wi gan bing Vce rtu (PWM=100%) va
muc 0 trong duong Wi OV nhung ma trong thc t¢ mac 0 nay katugc OV ma no trong khimg tir



(0.35 ->0.75V) .
+ Chan 6 4(RESET): Dungdp dinh mic trang thai ra. Khi chands4 ndi masse thi ngé ra mugfp\
Con khi chan 4 §i vao mirc ap cao thi ting thai ngd ra tuy theos ap trén chan 2 v3
trong mach dé tao duoc daodong throng hay i chan nay Ién VCC. U
+ Chan 6 5(CONTROL VOLTAGE): Dung lam thagdi mac ap chén trong 5 theo cactm
bién &p ngoai hay dung céen tré ngoai cho i GND. Chan nay cé thkhong i dugc nhrng
madé giam trir nhidu ngroi ta throng rdi chan 5 xuing GND théng quaytdién tir 0.01uFRdén
0.1uF céci nay bc nhéu va git chodién &p chén duoc 6n dinh.
+ Chan 6 6(THRESHOLD) : 1a mt trong nkiing chantau vao so santién ap khac vaing duoc
dung nhr 1 chan cht.
+ Chan 8 7(DISCHAGER) : c6 thxem chan nay nhl khoéadién tir va chu diéu khién bsi ting
logic cia chan 3 .Khi chan 8 mac ap thip thi khéa nayiong hi.nguoc lai thi né mo ra. Chan 7u
nap xa dién cho 1 mch R-C ltc IC 555 dung mhl ting daodong .
+ Chan $ 8 (Vcc): Khong én noi ding bitdé 1a chan cungap ap va dong cho IC hbdong. Khéng
c6 chan nay coi nhiC chét. N6 dugc cip dién &p fr 2V -->18V (Tuy trng laai 555 nhé tAp nhit 1a
con NE7555)
3: Céu tao bén trong va nguyén ic hoat dong
a) Cau tao:
oo DISCHARGE

CONTROL 15
WOLTAGE ©

THRESHOLD: n

QUTRUT

TRIGGER

_______________

GROUND RESET hiip:ihiendthiz

Nhin trén & d6 ciu tao trén ta thy ciu tric dia 555 ¢m : 2 con OPAM, 3 codién tr, 1 transitor, 1
FF (o day | FF RS):

- 2 OP-amp c6 tacuthg so sankiién ap

- Transistordé xa dién.

- Bén trong §m 3dién tro mac ndi tiép chiadién &p VCC thanh 3 @im. Ciu tao nay ko néndién &p
chuén. Bién ap 1/3 VCC hi vao chan dong aia Op-amp 1 vdién ap 2/3 VCC 6i vao chan amia
Op-amp 2. Khidién apdé chan 2 nb hon 1/3 VCC, chéan S = [1] va Rfroc kich. Khidién apo chan 6
I6n hon 2/3 VCC, chan Ria FF =[1] va FRugc reset

b) Nguyén tic haat dong:

el
i % ﬁ g"."2 - COKP2 i
[ == ¥oo, §
| ¥ COMP1
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l : }
s L

O trén much trén ta bit 1a H la mic cao va né 4n bing Vec va L |a nic thip va né Bing OV. Sr
dung pac FF - RS



Khi S = [1] thi Q = [1] va = Q- = [ 0].

Saud6, khi S = [0] thi Q = [1] va =Q- = [0].

Khi R = [1] thi = [1] va Q = [0].

Khi S = [1] thi Q = [1] va khi R = [1] thi Q = [(i vi Q-= [1], transisitor ny.dan;&rc
néndién ap khong ap vao t C, dién &pd chan 6 khongwot qua V2. Do bi rWam

s O
it. Chot
mirc

0, FF khoéng reset.

Khi méi ¢6ng mach, 1 C nap qua Ra, Rb, i thoi hing (Ra+Rb)C. -
* Tu C nap tir dién Ap OV -> Vce/3:

- Ldc nay V+1(V+ @a Opampl) > V-1. Dd6 O1 (ngd rawa Opampl) co b logic 1(H).
- V+2 < V-2 (V-2 = 2Vcc/3) . Dato 02 = 0O(L).

-R=0,S=1-->Q=1,/Q (o) = 0.

-Q=1-->Ngbra=1.

- /Q = 0 --> Transistordi tiép khong dn.

* Ty C tiép tu nap tir dién &p Vece/3 -> 2Vec/3:

- Luc nay, V+1 < V-1. Dat6é O1 = 0.

-V+2 <V-2. Dod6 02 = 0.

-R=0,S=0->Q, /Qgitr trang thai tdc d6 (Q=1, /Q=0).

- Transistor 4n ko din !

* Tu C nap qua ngwong 2Vcc/3:

- Ldc nay, V+1 < V-1. Dat6 O1 = 0.

-V+2 > V-2. Dodo6 02 = 1.

-R=1,S=0->0Q=0,/Q=1.

- Q = 0 --> Ng0 ratao trang thai = 0.

- /Q =1 --> Transistorih, dién &p trén chan 7 xmg 0V !

- Tu C xa qua Rb. \6i thoi hing Rb.C

- bién &p trénd C giam xudng do t C xa, lam chadién ap 1 C

nhay xubng dréi 2Vce/3.

* Ty C tiép tuc "X A" tir dién &p 2Vce/3 --> Vee/3:

- Luc nay, V+1 < V-1. Dat6é O1 = 0.

-V+2 <V-2. Dod6 02 = 0.

-R=0,S=0->Q, /Qeyit trang thai trréc d6 (Q=0, /Q=1).

- Transistor an dn !

* Tu C xa qua ngwéng Vcc/3:

- Ldc nay V+1 > V-1. Dai6 O1 = 1.

- V+2 < V-2 (V-2 = 2Vce/3) . Daié 02 = 0.

-R=0,S=1->Q=1,/Q (o) = 0.

-Q=1-->Ngbra=1.

- /Q = 0 --> Transistor khéngad -> chan 7 khéng = OVira va

tu C lai dwoc rap dién wi dién ap bandau 1a Vee/3. |

Chd nay tham kho ma kho Hu qua! Noi tdmdi cac pac ¢ nén héu la :

Trong qua trinh hat dong binh throng aia 555,dién 4p trénd C chi daodong quanhiién ap Vcec/3 ->
2Vcc/3. (Xem dong dac tinh @ dién phong ap 6 trén)

- Khi nap dién, tx C rap dién voi dién ap bandau la Vce/3, va kt thic rap ¢ thoi diém dién &p trén C
bang 2Vcc/3.Np dién vai thoi hing la (Ra+Rb)C.

- Khi xa dién, ta C xa dién vsi dién &p bandiu 1a 2Vce/3, va & thac % & thoi diém dién ap trén C
bang Vce/3. X dién v6i thoi hing 1a Rb.C.

- Thoi gian mrc 16 ngd ra chinh la thi gian rap dién, mrc 0 1a > dién.

3) Cong thic tinh tan sb diéu ché dé rong xung aia 555
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Nhin vao & d6 mach trén ta cé cong it tinh fin s , d6 rong xung.

+Tan S cuatin htudiura la

f=1/(In2.C.(R1 + 2R2))

+ Chu ki @a tin heudau ra : t = 1/f

+ Thoi gian xungd mac H (1) trong njt chu ki :

t1=In2 .(R1+R2).C

+ Thoi gian xungd muac L (0) trong 1 chu ki :

t2 =In2.R2.C .

Nhu vay trén la cong the thng quat éa 555. Toidy 1 vi ci nho 1a : dé tao dugc xung daaiong la f =
1.5Hz .P4u tién t6i & chon hai gia tt dic treng 1a R1 va C2 sadb ta tinhdugc R1. Theo céch tinh
todn trén thi ta ajn : C = 10nF, R1 =33k --> R2 = 33k (Tinh toén tkkéag thirc)

4) Cac cang mach daodgng tir 555

a ) Mach badodgng am thanh dung SCR
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Vi mach 555
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Tw khoa:ic LM555 timer,théng s6,chirc nang

IC thoi gian 555 dwoc du nhap vao nhirng nam 1971 bang cong ty Signetics
Corporation bang 2 dong san phdm SE555/NE555 va duoc goi la may thdi gian
va cling 1a loai c6 dau tién. N6 cung cap cho cac nha thiét ké mach dién tor voi
chi phi twong déi ré, n dinh va nhirng mach t6 hop cho nhitng rng dung cho
don 6n va khong 6n dinh. Tt d6 thiét bi nay dwoc lam ra véi tinh thwong mai
héa. 10 ndm qua mot sé nha san suat ngirng san suét loai IC nay béi vi sy canh
tranh va nhirng ly do khac. Tuy thé nhirng céng ty khac lai s&n suét ra nhirng
dong nay. IC 555 hién nay dwoc str dung kha phd bién & cac mach tao xung,
dong cat hay 1a nhirtng mach dao déng khac.

1. Théng sé

+ Pién ap dau vao : 2 - 18V ( Tuy ting loai ctia 555 : LM555, NE555, NE7555..)
+ Dong tiéu thu : 6mA - 15mA

+ Bién ap logic & mirc cao : 0.5 - 15V

+ Pién ap logic & mirc thap : 0.03 - 0.06V

+ Coéng suat tiéu thu (max) 600mwW

2. Chirc nang cua 555

+ Tao xung

+ Piéu ché dwoc do réng xung (PWM)

+ Piéu ché vi tri xung (PPM) (Hay dung trong thu phat héng ngoai)

3. B6 tri chan va so doé nguyén ly

1. Ground Ground Vee
2. Trigger
3. Output
4. nes';t Trigger Discharge
5. SOerul
SEaue Threshold
6. Threshold Output
7. Discharge Coniie
8. Yoo (+) Reset voltage
Hinh 1 : Logi 8 chén trén Hinh 2 : Logi 8 chiin vuing

Hinh dang cla 555 ¢ trong hinh 1 va hinh 2. Loai 8 chan hinh tron va loai 8 chéan
hinh vuéng. Nhuwng & thi tredng Viét Nam chu yéu la loai chan vuéng.


http://cdtvn.net/index.php?option=com_content&view=article&id=1577:ic-lm555&catid=42:electrics-electronics&Itemid=257
http://cdtvn.net/index.php?option=com_taxonomy&tag=ic%20LM555&view=tag
http://cdtvn.net/index.php?option=com_taxonomy&tag=timer&view=tag
http://cdtvn.net/index.php?option=com_taxonomy&tag=th�ng%20s?&view=tag
http://cdtvn.net/index.php?option=com_taxonomy&tag=ch?c%20n?ng&view=tag
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Nhin trén hinh 3 ta thdy cAu trirc cia 555 no tuo’ng dwong véi hon 20 transitor ,
15 dién trd va 2 diode va con phu thudc vao nha san xuét. Trong mach twong
dwong trén co : dau vao kich thich , khdi so sanh, khdi diéu khién chirc nang hay
coéng suat diu ra.M6t s déc tinh niva cua 555 la : Bién ap cung cap nam gitra
trong khoang tir 3V dén 18V, dong cung cép tir 3 dén 6 mA.

Dong dién nguéng xac dinh bang gia tri |oén nhat ctia R + R . Dé dién ap 15V thi
dién tré cua R + R .phai la 20M

Tt ca cac IC thoi gian déu can 1 tu dién ngoai dé tao ra 1 thdi gian dong cat cua
xung dau ra. N6 la mét chu ki htru han dé cho tu dién (C) nap dién hay phong
dién thong qua mét dién tré R. Thoi gian nay dwoc xac dinh thédng qua dién tré
R va tu dién C

Applied S
¥oltage
s +—63.2%

: Hinh 4A

i
Charge I E
voltage |

i 1 1 1 1

0 1 2 3 4 5

Time constants in seconds

Duwong cong nap cua tu dién
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Mach nap RC co ban nhw trén hinh 4. Gia sl tu ban dau phéng dién. Khi ma
déng cong tac thi tu dién bat dau nap théng qua dién trd. Dién ap qua tu dién ti
gia tri 0 1&n dén gia tri dinh mdc vao tu. Pwdng cong nap dwoc thé hién qua hinh
4A.Thoi gian d6 nd dé cho tu dién nap dén 63.2% dién ap cung cap va hiéu thoi
gian nay la 1 hang sb. Gia tri thoi gian d6 co thé tinh bang cdng thirc don gidn
sau:

t=R.C
ov 1[]|° = & +315Y
trigger 2 [ 17 discharge
output 3 [| 16 threshold
resct 4[] 15 control voltage

IC NE555 N gém c6 8 chan

+ Chan s6 1(GND): cho nbi GND dé 14y dong cép cho IC hay chan con goi la
chan chung.

+ Chan s6 2(TRIGGER): Pay |a chan dau vao thap hon dién ap so sanh va dwoc
dung nhw 1 chan chét hay ngd vao ctia 1 tan so 4p.Mach so sanh & day dung
céac transitor PNP v&i mirc dién ap chuan la 2/3Vcec.

+ Chan s6 3(OUTPUT): Chan nay la chan dung dé Iy tin hiéu ra logic. Trang
thai cla tin hiéu ra dwoc xac dinh theo mirc 0 va 1. 1 & day la mirc cao né twong
&ng véi gan bang Vee néu (PWM=100%) va mirc 0 twong dwong véi OV nhung
ma trong thuc t& mre 0 nay ko dwoc OV ma né trong khoang tir (0.35 ->0.75V) .
+ Chan sb 4(RESET): Dung lap dinh murc trang thai ra. Khi chan sb 4 nbi masse



thi ngd ra & mirc thap. Con khi chan 4 néi vao mirc ap cao thi trang thai ngd ra
tuy theo mdrc &p trén chan 2 va 6.Nhwng ma trong mach dé tao dwoc dao dong
thworng hay néi chan nay 1én VCC.

+ Chan sb 5(CONTROL VOLTAGE): Dung lam thay déi mic ap chuén trong IC
555 theo cac mirc bién ap ngoai hay dung cac dién tré ngoai cho ndi GND. Chan
nay co thé khong ndi cling dwoc nhwng ma dé gidm trir nhiéu nguwdi ta thwdng
ndi chan s6 5 xudng GND théng qua tu dién tir 0.01uF dén 0.1uF céac tu nay loc
nhiéu va gilr cho dién ap chuan dwoc 6n dinh.

+ Chan s6 6(THRESHOLD) : 1a mét trong nhitng chan dau vao so sanh dién ap
khac va cling dwoc dung nhw 1 chan chébt.

+ Chan sb 7(DISCHAGER) : ¢c6 thé xem chan nay nhw 1 khéa dién t&r va chiu
diéu khién bdi tang logic ciia chan 3 .Khi chan 3 & murc ap thap thi khoa nay
dong lai.nguworc lai thi nd mé ra. Chan 7 ty nap xa dién cho 1 mach R-C luc IC
555 dung nhw 1 tAng dao déng .

+ Chan sb 8 (Vce): Khdng can nai ciing bit dé la chan cung cip ap va dong cho
IC hoat ddng. Khéng c6 chan nay coi nhu IC chét. N6 dwoc cap dién ap tor 2V --
>18V (Tuy twng loai 555 nhé thap nhét 1a con NE7555)

Yeo
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O trén mach trén H: mrc cao va gan bang Vcc; L 1a mire thip va bang 0V. St
dung FF-RS

Khi S = [1] thi Q = [1] va = Q- = [ 0].

Sau d6, khi S = [0] thi Q = [1] va =Q- = [0].

Khi R = [1] thi = [1] va Q = [0].

Khi S = [1] thi Q = [1] va khi R = [1] thi Q = [0] b&i vi Q-= [1], transisitor m& dAn,
cwe C nbi dat. Cho nén dién ap khéng nap vao tu C, dién ap & chan 6 khéng
vuot qua V2. Do 16i ra ctia Op-amp 2 & mic 0, FF khong reset.

Khi mé&i déng mach, tu C nap qua Ra, Rb, v&i thdi hang (Ra+Rb)C.

* Tu C nap tw dién Ap 0V -> Vce/3:

- Ldc nay V+1(V+ ctia Opamp1) > V-1. Do d6 O1 (ngd ra cia Opamp1) c6 mirc
logic 1(H).

- V+2 < V-2 (V-2 = 2Vcce/3) . Do dé O2 = O(L).
-R=0,S=1->Q=1,/Q(Qdao) =0.

-Q=1-->Ngora=1.

- /Q = 0 --> Transistor héi tiép khéng dan.



* Tu C tiép tu nap tir dién ap Vece/3 -> 2Vee/3:

- Lac nay, V+1 < V-1. Do d6 O1 = 0.

-V+2<V-2. Do do 02 =0.

-R=0,S=0->Q,/Q sé giwr trang thai trwéc d6 (Q=1, /Q=0).
- Transistor van ko dan !

* Tu C nap qua ngudng 2Vcc/3:

- Lac nay, V+1 < V-1. Do d6 O1 = 0.

-V+2>V-2. Do do 02 =1.

-R=1,S=0-->Q=0,/Q = 1.

- Q = 0 --> Ngo ra dao trang thai = 0.

- /Q = 1 --> Transistor dan, dién ap trén chan 7 xudng 0V !

- Tu C x& qua Rb. V¢&i thdi hang Rb.C

- Pién ap trén tu C gidm xubng do tu C xa, lam cho dién ap tu C
nhay xubng dudi 2Vec/3.

* Tu C tiép tuc "XA" tir dién ap 2Vce/3 --> Vec/3:

- Luc nay, V+1 <V-1. Do d6 O1 =0.

-V+2 <V-2. Do d6 O2 = 0.

-R=0,S=0->Q,/Q sé giwr trang thai trwéc dé (Q=0, /Q=1).
- Transistor van dan!

* Tu C xa qua nguwdng Vcc/3:

- Ldc nay V+1 >V-1. Do d6 O1 =1.

-V+2 < V-2 (V-2 =2Vcc/3) . Do dé 02 = 0.
-R=0,S=1-->Q=1,/Q(Qdao) =0.

-Q=1-->Ngora=1.

- /Q = 0 --> Transistor khédng dan -> chan 7 khéng = 0V nira va tu C lai dwoc nap
dién v&i dién ap ban dau la Vee/3.

Tém lai:

Trong qua trinh hoat ddng binh thuwdng cia 555, dién ap trén tu C chi dao dong
quanh dién ap Vcc/3 -> 2Vece/3. (Xem duwdng dac tinh tu dién phong nap & trén)
- Khi nap dién, tu C nap dién v&i dién ap ban dau la Vee/3, va két thic nap & thoi
diém dién ap trén C bang 2Vcc/3.Nap dién véi thoi hang 1a (Ra+Rb)C.

- Khi xa dién, tu C xa dién véi dién ap ban dau 1a 2Vec/3, va két thuc xa & thoi
diém dién ap trén C bang Vce/3. Xa dién vai thdi hang 1a Rb.C.

- Thoi gian m&rc 1 & ngd ra chinh la thoi gian nap dién, mirc 0 la xa dién.
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Nhin vao so’ d6 mach trén ta cé cdng thire tinh tan sé , dd rong xung.
+ Tan sb6 cla tin hiéu daura la
f= 1/(n2.C.(RL + 2R2))
+ Chu ki cla tin hiéu ddu ra : t = 1/f
+ Th&i gian xung & mirc H (1) trong mét chu ki
t1 = In2 .(R1 + R2).C

+ Th&i gian xung & mirc L (0) trong 1 chu ki

t2 =In2.R2.C

Nhuw vay trén 1a cong thire tdng quéat cla 555. T6i ldy 1 vi du nhé 14 : dé tao dwoc
xung dao déng la f = 1.5Hz . DAu tién t6i c¥ chon hai gia tri dac trwng la R1 va
C2 sau d6 ta tinh dwoc R1. Theo cach tinh toan trén thi ta chon : C = 10nF, R1
=33k --> R2 = 33k (Tinh toan theo cong thurc)

a ) Mach bao déng dung SCR
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IC 555 cau tao va ing dung

555 1a mot loai linh kién kha la phé bién bay gid voi viée dé dang tao dugc xung vudng
va co thé thay doi tan s tuy thich, vdi so d6 mach don gian,diéu ché dugc do rong xung.
N6 dugc Gmg dung hau hét vao cac mach tao xung dong cat hay 1a nhitng mach dao dong
khac.Pay 14 linh kién cia hing CMOS san xuét .Sau day 1a bang thong sd cta 555 ¢6 trén
thi truong :

+ Dién 4p dau vao : 2 - 18V ( Tuy ting loai ctia 555 : LM555, NE555, NE7555..)
+ Dong dién cung cip : 6mA - 15mA

+ Dién 4p logic & mtc cao : 0.5 - 15V

+ Pién 4p logic & muc thap : 0.03 - 0.06V

+ Cong suat 16n nhat 1a : 600mW

* Cac chirc nang cua 555:

+ La thiét bi tao xung chinh xac

+ May phat xung

+ Piéu ché duoc d6 rong xung (PWM)

+ Diéu ché vi tri xung (PPM) (Hay dung trong thu phat hong ngoai)

Day chi 14 nhitng thong sd co ban ctia 555. Con nhitng thong sd khac cac ban tham khao
datasheet!

1 : Giéi thiéu, so 6 khdi, so dd nguyén 1y, chin cia 555

IC thoi gian 555 duoc du nhap vao nhitng ndm 1971 biang cong ty Signetics Corporation
bang 2 dong san pham SE555/NE555 va duoc goi 1a may thoi gian va cung 1a loai co dau
tién. N6 cung cap cho cac nha thiét ké mach dién ttr voi chi phi trong dbi ré, 6n dinh va
nhitng mach t6 hop cho nhirng tng dung cho don 6n va khong 6n dinh. Tir d6 thiét bi nay
duoc 1am ra v6i tinh thwong mai hoa. 10 nim qua mot s6 nha san suat ngimg san suét loai
IC nay béi vi sy canh tranh va nhirng 1y do khéac. Tuy thé nhitng cong ty khac lai san suat
ra nhirng dong nay

Céc dang hinh dang chan cua 555 trong thuc té:

1. Ground Ground Ycc
2. Trigger
3. Output d ¥
4. Reset Trigger Discharge
5. Eolr{trol

G Output Threshold
6. Threshold ekt 1o
7. Discharge —
B¥EE ) EraeE Yoltage

Hinh 1 : Loai 8 chan tron Hinh 2 : Loai 8 chan vuéng



Hinh dang cua 555 ¢ trong hinh 1 va hinh 2. Loai 8 chén hinh tron va loai 8 chén hinh
vuong. Nhung ¢ thi truong Viét Nam chu yéu 1a loai chan vudng.

Voo @
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— Output 3
C
1
Hinh 3
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Nhin trén hinh 3 ta thiy cdu trirc cta 555 n6 tuong duong véi hon 20 transitor , 15 dién
tr¢ va 2 diode va con phu thudc vao nha san xuat. Trong mach tuong dwong trén c6 : dau
vao kich thich , khdi so sanh, khi dleu khlen chirc ning hay cong suat dau ra.Mot sb dic

tinh nira cia 555 1 : Pién ap cung cap nam giita trong khoang tir 3V dén 18V, dong cung
cap tir 3 dén 6 mA.

Dong dién ngudng xac dinh bang gia tri 1on nhét ciia R + R . Dé dién ap 15V thi dién tro
cia R + R .phai la 20M

Tét ca cac IC thoi gian déu c6 1 tu dién ngoai dé tao ra 1 thoi gian dong cét clia xung dau
ra. N6 1a mot chu ki hitu han dé cho tu dién (C) nap dién hay phong dién thong qua mot



dién tré R. Thoi gian nay nd da duogc xac dinh va n6 co6 thé tinh dugc thong qua di¢n tro
R vatu dién C

Xung hé xung khéng
- ‘ ‘ | anh hwéng dén dau
Trigger s
IR 'Xung dén ra
Capacitor 2/3 ¥ce
Yoltage oV
—r+ +Vee  Hinhd4
Output J
ov
— + ¥Yee
Reset .
oy

két thuc xung dau ra

Mach nap RC co ban nhu trén hinh 4B Gia thiét tu dién ban dau 1a phong dién.Khi ma
dong cong tic thi tu dién bat dau nap thong qua dién tré. Dién ap qua tu dién tir gia tri 0
1én dén gia tri dinh mirc vao tu. Pudng cong nap dugc thé hién qua hinh 4A.Thoi gian d6
no6 dé cho tu dién nap dén 63.2% dién ap cung cip va hiéu thoi gian nay 1a 1 hang sb. Gia
tri hing s thoi gian d6 c6 thé tinh bing cong thirc don gian sau:

t=R.C

Duodng cong nap cua tu dién
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2 :Chirc nang cua tirng chan caa 555

ov 1[]|° = 6 4315V
trigger 2 i 9 digcharge
oubpub I : 6 threshold
reagt 4 : : b controlvoltage

IC NE555 N gom c6 8 chén.



+ Chén s6 1(GND): cho ndi GND dé l4y dong cip cho IC hay chan con goi la chin
chung.

+ Chén s6 2(TRIGGER): Pay 14 chan diu vao thap hon dién 4p so sanh va duoc ding
nhu 1 chan chét hay ngd vao cua 1 tan so 4p.Mach so sanh & ddy dung cac transitor PNP
v6i muc dién ap chuan 1a 2/3Vece.

+ Chén s6 3(OUTPUT): Chan nay la chan dung d¢é lay tin hiéu ra logic. Trang thai cua
tin hi¢u ra duoc xac dinh theo mire 0 va 1. 1 & déy la mirc cao né tuwong ung vdi gan bang
Vee néu (PWM=100%) va mirc 0 twong duwong vi 0V nhung ma trong thuc t& muic 0 niy
ko dugc OV ma no trong khoang tur (0.35 ->0.75V) .

+ Chén sb 4(RESET): Dung lap dinh muc trang thai ra. Khi chan s0 4 ndi masse thi ngd
ra & mic thap. Con khi chan 4 ndi vao muc ap cao thi trang thai ngd ra tiy theo mirc ap
trén chan 2 va 6.Nhung ma trong mach dé tao dugc dao dong thudong hay ndi chan nay
Ién VCC.

+ Chén s6 5(CONTROL VOLTAGE): Dung lam thay d6i mirc 4p chuan trong IC 555
theo cac mirc bién 4p ngoai hay dung cac di¢n tr¢ ngoai cho nbi GND. Chan nay c6 the
khong ndi ciing dugc nhung ma dé giam trur nhiéu ngudi ta thudng nbi chan sb 5 xubng
GND thong qua tu dién tur 0.01uF dén 0.1uF cac tu nay loc nhiéu va giir cho dién ap
chuan duoc 6n dinh.

+ Chén s6 6(THRESHOLD) : 1a mot trong nhitng chan dau vao so sanh dién ap khac va
cling dugc dung nhu 1 chan chét.

+ Chén s6 7(DISCHAGER) : c6 thé xem chan nay nhu 1 khoa dién tir va chiu diéu
khién bdi tang logic cua chan 3 .Khi chan 3 & muic 4p thap thi khoa ndy dong lai.nguoc
lai thi n6 mé ra. Chan 7 tu nap xa di¢n cho 1 mach R-C luc IC 555 dung nhu 1 tﬁng dao
dong .

+ Chén sb 8 (Vee): Khong can néi ciing bit d6 1a chan cung cap ap va dong cho IC hoat
dong. Khong c6 chan niy coi nhu IC chét. N6 duogc cip dién ap tir 2V -->18V (Tuy timg
loai 555 nhé thip nhit 1a con NE7555)

3: szlu tao bén trong va nguyén tic hoat dong
a) Cau tao:
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Nhin trén so d6 ciu tao trén ta théy cAu tric cia 555 gém : 2 con OPAM, 3 con dién tro,
1 transitor, 1 FF ( & day l1a FF RS):

- 2 OP-amp c6 tac dung so sanh dién ap

- Transistor dé xa dién.

- Bén trong gdm 3 dién tré mic ndi tiép chia dién 4p VCC thanh 3 phan. Ciu tao niy tao
nén dién ap chuan. Pién ap 1/3 VCC ndi vao chin dwong ctia Op-amp 1 va dién ap 2/3
VCC nbi vao chan 4m ctia Op-amp 2. Khi dién ap & chan 2 nhé hon 1/3 VCC, chan S =
[1] va FF duogc kich. Khi dién ap ¢ chan 6 16n hon 2/3 VCC, chan R cua FF =[1] va FF
duoc reset

b) Nguyén tic hoat dong:



uT Lo OuT

O trén mach trén ta bit 1a H 1a 6 mirc cao va nd gan bang Ve va L 13 mirc thip va nd
bang OV. St dung pac FF - RS

KhiS=[1]thiQ=[1]va=Q-=[0].

Sau do, khi S =[0] thi Q =[1] va =Q- = [0].

Khi R = [1] thi = [1] va Q = [0].

Khi S =[1] thi Q =[1] va khi R = [1] thi Q = [0] b&i vi Q-=[1], transisitor mé dan, cuc C
nbi dat. Cho nén dién 4p khong nap vao tu C, dién ap ¢ chin 6 khéng vuot qua V2. Do 16i
ra ctua Op-amp 2 ¢ muc 0, FF khong reset.

Khi méi déng mach, tu C nap qua Ra, Rb, v6i thoi hing (Ra+Rb)C.

* Ty C nap tir dién Ap OV -> Vce/3:

- Luc nay V+1(V+ cta Opampl) > V-1. Do d6 O1 (ngd ra ciia Opamp1) c6é muc logic
1(H).

- V+2 < V-2 (V-2 =2Vce/3) . Do d6 02 =0(L).

-R=0,S=1-->Q=1,/Q (Qdao)=0.

-Q=1-->Ngbra=1

- /Q = 0 --> Transistor hoi tiép khong dan.

*Tu C tiép tu nap tir dién ap Vee/3 -> 2Vcec/3:

- Ldc nay, V+1 < V-1. Do d6 O1 =0.

-V+2 <V-2.Do d6 02 =0.

-R=0,S=0-->0Q,/Q s€ gitr trang thai trudc do (Q=1, /Q=0).

- Transistor van ko dan !

* Tu C nap qua ngudng 2Vce/3:



- Luc nay, V+1 < V-1. Do d6 O1 = 0.

-V+2>V-2.Do d6 02 = 1.

-R=1,S=0-->0Q=0,/Q=1.

- Q =0 --> Ng0d ra ddo trang thai = 0.

- /Q =1 --> Transistor dan, dién ap trén chan 7 xudng OV !

- Tu C xa qua Rb. Vi thoi hiang Rb.C

- Pién 4p trén tu C giam xudng do tu C x4, 1am cho dién ap tu C
nhay xubng dudi 2Vee/3.

* Tu C tiép tuc "XA" tir dién ap 2Vee/3 --> Vec/3:

- LGc nay, V+1 < V-1. Do d6 O1 = 0.

-V+2 <V-2.Do d6 02 =0.

-R=0,S=0-->0Q,/Q s¢ gitr trang thai trudc do (Q=0, /Q=1).
- Transistor van dan !

* Ty C xa qua ngudng Vcc/3:

- Luc nay V+1 > V-1. Do d6 O1 = 1.

-V+2 < V-2 (V-2 =2Vce/3) . Do d6 02 =0.
-R=0,S=1->Q=1,/Q (Q dao)=0.
-Q=1-->Ngbdra=1.

- /Q =0 --> Transistor khong dan -> chan 7 khong = 0V nita va
tu C lai duogc nap dién voi dién ap ban dau 1a Vee/3.

Noi tom lai cc ban ¢t nén hiéu la :

Trong qua trinh hoat dong binh thuong cua 555, di¢n ap trén tu C chi dao dong quanh
dién ap Vee/3 -> 2Vee/3. (Xem dudng déc tinh tu dién phong nap ¢ trén) 7
- Khi nap dié€n, tu C nap di¢n véi di¢n ap ban dau la Vcc/3, va két thuc nap ¢ thoi di€ém

dién ap trén C bang 2Vce/3.Nap dién vai thoi hing 1a (Ra+Rb)C.

- Khi xa dién, tu C xa dién v6i dién ap ban dau 1a 2Vee/3, va két thuc xa ¢ thoi diém dién

ap trén C bang Vee/3. Xa dién vai thoi hing 13 Rb.C.

- Thoi gian mirc 1 & ngd ra chinh la thoi gian nap dién, muac 0 1a xa dién.

3) Cong thirc tinh tin s6 diéu ché dd rong xung cia 555
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Nhin vao so d6 mach trén ta c6 cong thure tinh tan so , do rdng xung.
+ Tan sO cua tin hiéu dau ra la :

f=1/(In2.C.(R1 + 2R2))

+ Chu ki cua tin hiéu daura : t= 1/f

+ Thoti gian xung ¢ muc H (1) trong mot chu ki :

t1=1In2 .(R1 + R2).C

+ Thoi gian xung ¢ muc L (0) trong 1 chu ki :

t2=In2.R2.C



NHu vay trén 1a cong thirc tong quat cua 555. Toi ldy 1 vi du nhé 1 : dé tao duoc xung
dao dong 1a f=1.5Hz . Pau tién t6i ctr chon hai gia tri dic trung 1a R1 va C2 sau do ta
tinh dugc R1. Theo cach tinh toan trén thi ta chon : C = 10nF, R1 =33k --> R2 = 33k
(Tinh toan theo cdng thurc)

4 ) Cac dang mach dao dong tir 555
a ) Mach bao dong am thanh dung SCR
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b) Mach bao nguén dién
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d) Canh bao mét dién
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e ) May nhip di¢u am thanh
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g) Trigio Smith
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h) Dao 2 IC 555 trog thi nghiém am thanh
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IC 555

IC 555 la mét loai linh kién kha la phd bién bay gi& v&i viéc dé dang tao dwoc xung vudng va co thé thay dbi tan sé
tuy thich, véi so @& mach don gian,diéu ché dwoc do rong xung. N6 duoc trng dung hdu hét vao cac mach tao xung
dong cét hay 13 nhitng mach dao dong khac. Day 1a linh kién ctia hang CMOS san xuét .

IC 555

Cac théng sé co ban ctia IC 555 ¢6 trén thi trwong :

+ Pién ap dau vao : 2 - 18V ( Tuy tirng loai ctia 555 : LM555, NE555, NE7555..)
+ Dong dién cung cép : 6mA - 15mA

+ Dién ap logic & mirc cao : 0.5 - 15V

+ Pién ap logic & mrc thap : 0.03 - 0.06V

+ Cong suat I6n nhét la : 600mW

* Cac chirc nang ctia 555:
+ L& thiét bi tao xung chinh xac
+ May phét xung
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+ Piéu ché dwoc dd rong xung (PWM)
+ Diéu ché vi tri xung (PPM) (Hay duing trong thu phat héng ngoai)
So db chan IC555:

GND — ~ S W
— [ cc
s
7
TRIGGER DISCHARGE
3 6
OUTPUT s THRESHOLD
4 5 CONTROL
HEREY VOLTAGE

LM555 Timer
so’ dé chan IC555

+ Chan s 1(GND): cho ndi GND d& 14y dong cép cho IC hay chan con goi Ia chan chung.

+ Chan s6 2(TRIGGER): Pay 1a chan du vao thdp hon dién ap so sanh va duoc dung nhw 1 chan chét hay ngd vao
clia 1 tAn so ap.Mach so sanh & day dung cac transitor PNP v&i mirc dién &p chuén 1a 2/3Vec.

+ Chan s6 3(OUTPUT): Chan nay |a chan diing dé 14y tin hiéu ra logic. Trang thai cla tin hiéu ra dwoc xac dinh theo
mirc 0 va 1. 1 & day la mire cao nd twong trng véi gan bang Vee néu (PWM=100%) va mrc 0 twong dwong véi OV
nhwng ma trong thuc té mirc 0 nay ko dwoc 0V ma né trong khodng tiv (0.35 ->0.75V) .

+ Chan s6 4(RESET): Dung lap dinh mirc trang thai ra. Khi chan sé 4 néi masse thi ngd ra & murc thap. Con khi
chan 4 ndi vao murc &p cao thi trang thai ngd ra tlly theo murc ap trén chan 2 va 6.Nhung ma trong mach dé tao duoc
dao ddng thudrng hay néi chan nay Ién VCC.

+ Chan s6 5(CONTROL VOLTAGE): Dung lam thay déi mirc 4p chuan trong IC 555 theo cac muc bién ap ngoai hay
dung cac dién tré ngoai cho ndi GND. Chan nay c6 thé khong néi cling dwgc nhwng ma dé gidm trir nhiéu ngudi ta
thwerng ndi chan sé 5 xudng GND théng qua tu dién tir 0.01uF dén 0.1uF cac tu nay loc nhiéu va gitr cho dién ap
chuén dwoc 6n dinh.

+ Chan s6 6(THRESHOLD) : 1a mét trong nhitng chan dau vao so sanh dién &p khac va ciing duoc dung nhw 1
chan chét.

+ Chan s6 7(DISCHAGER) : c6 thé xem chan nay nhw 1 khda dién tt va chiu didu khién bdi tang logic ctia chan 3
.Khi chan 3 & muic ap thép thi khéa nay déng lai.nguoc lai thi nd mé ra. Chan 7 tw nap xa dién cho 1 mach R-C ltc
IC 555 dung nhw 1 tAng dao déng .

+ Chan s6 8 (Vcc): Khdng can néi cling bit d6 1 chan cung cép ap va dong cho IC hoat dong. Khéng cé chan nay
coi nhw IC chét. N6 duoc cap dién ap tir 2V -->18V (Tuy tirng loai 555 thap nhét |4 con NE7555)

CAu tao bén trong va nguyén tac hoat dong:

-C4u tao:
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Yee DISCHARGE
CONTROL | 2 Flip
VOLTAGE ¢ % Flop
! o .
THRESHOLD 9 + R @
: N 1
B
! ; 0
TRIGGER é2
i 4
GROUND  RESET
cau tao bén trong IC 555

Nhin trén so d6 cAu tao trén ta thay ciu trdc cla 555 gdbm : 2 con OPAM, 3 con dién tré, 1 transitor, 1 FF (& day la
FF RS):

- 2 OP-amp c6 tac dung so sanh dién ap

- Transistor dé xa dién.

- Bén trong gdém 3 dién tr& mac ndi tiép chia dién ap VCC thanh 3 phan. C4u tao nay tao nén dién ap chuan.bién ap
1/3 VCC ndi vao chan dwong ctia Op-amp 1 va dién ap 2/3 VCC ndi vao chan am ctia Op-amp 2. Khi dién ap & chan
2 nhé hon 1/3 VCC, chan S =[1] va FF dwoc kich. Khi dién ap & chan 6 Ién hon 2/3 VCC, chan R cla FF =[1] va FF
dworc reset.

-Nguyén tac hoat dong:

=

-

Ut H0U

Nguyén ly hoat ddng

O trén mach trén ta bit 1a H 1a d mirc cao va né gan bng Vce va L 1a mire thap va noé bang OV. S dung pac FF - RS
Khi S = [1] thi Q = [1] va= Q- = [0].
Sau do, khi S = [0] thi Q = [1] va =Q- = [0].
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Khi R =[1] thi =[1] va Q =[0].

Khi S =[1] thi Q = [1] va khi R = [1] thi Q = [0] b&i vi Q-= [1], transisitor m& dan, cwc C néi d&t. Cho nén dién ap
khéng nap vao tu C, dién ap & chan 6 khong vuwot qua V2. Do 16i ra clia Op-amp 2 & mikc 0, FF khong reset.
Khi m&i déng mach, tu C nap qua Ra, Rb, v&i thdi hang (Ra+Rb)C.

* Tu C nap tir dién Ap 0V -> Vce/3:

- Lac nay V+1(V+ clia Opamp1) > V-1. Do d6 O1 (ngd ra ctia Opamp1) c6 mirc logic 1(H).
- V+2 < V-2 (V-2 = 2Vce/3) . Do d6 02 = 0(L).

-R=0,S=1-->Q=1,/Q(Qdao) =0.

-Q=1-->Ngbra=1.

- /Q = 0 --> Transistor hdi tiép khong dan.

* Tu C tiép tu nap tir dién ap Vec/3 -> 2Vee/3:

- LGc nay, V+1 < V-1. Do d6 O1 = 0.

-V+2<V-2. Do dé 02 = 0.

-R=0,S=0->Q,/Q sé gilr trang thai treverc dé (Q=1, /Q=0).

- Transistor van ko dan !

* Tu C nap qua ngudng 2Vcc/3:

- LGc nay, V+1 < V-1. Do d6 O1 = 0.

-V+2>V-2. Dodo 02 = 1.

-R=1,S=0->Q=0,/Q = 1.

- Q = 0--> Ngb ra dao trang thai = 0.

- /Q =1 --> Transistor dan, dién ap trén chan 7 xuéng 0V !

- Tu C x& qua Rb. Véi thoi hdng Rb.C

- Dién ap trén tu C gidm xudng do tu C x&, lam cho dién 4p tu C

nhay xuéng dwdi 2Vcc/3.

* Tu C tiép tuc "XA" tr dién ap 2Vee/3 --> Vee/3:

- Luc nay, V+1 < V-1. Do d6 O1 = 0.

-V+2 <V-2. Do d6 02 =0.

-R=0,S=0->0Q,/Q sé gikr trang thai trwéc do (Q=0, /Q=1).

- Transistor van dan !

* Tu C xa qua nguwdng Vcc/3:

- LGc nay V+1 > V-1. Do d6 O1 =1.

- V+2 < V-2 (V-2 = 2Vce/3) . Do d6 02 = 0.

-R=0,S=1-->Q=1,/Q(Qdao) =0.

-Q=1-->Ngbra=1.

- /Q = 0 --> Transistor khéng dan -> chan 7 khéng = 0V nia va

tu C lai dwoc nap dién véi dién ap ban dau 1a Vec/3.

NGi tom lai cac ban ct nén hiéu la

Trong qua trinh hoat dong binh thwdng cda 555, dién ap trén tu C chi dao dong quanh dién ap Vcc/3 -> 2Vece/3. (Xem
dwdng dac tinh tu dién phéng nap & trén)

- Khi nap dién, tu C nap dién v&i dién &p ban dau la Vce/3, va két thic nap & thdi diém dién ap trén C bang
2Vce/3.Nap dién véi thei hang 1a (Ra+Rb)C.

- Khi xa dién, tu C xa dién véi dién ap ban dau la 2Vcc/3, va két thic x& & thoi didm dién ap trén C bang Vec/3. Xa



dién véi thdi hang 1a Rb.C.
- Thoi gian mire 1 & ngd ra chinh la thoi gian nap dién, mic 0 la xa dién.

Céng thirc tinh tin s6 didu ché dé rong xung cta 555:

VCC
<
g R1
U1
out
LipscHe  our |2
4 a—2d oy

R

2 RsT
e — _2" THR
TRG
e
\/((.f‘ I_ﬁ— vCC

:]: C NESSS
= < B1

: T2 |
l
F—

Diéu ché d6 réng xung
Nhin vao so d6 mach trén ta cé cong thire tinh tan s, dé réng xung.

+ Tan sb cla tin hiéu daurala:
f = 1/(In2.C.(R1 + 2R2))

+ Chu ki cta tin hiéu daura : t = 1/f

+ Thoi gian xung & mirc H (1) trong mot chu ki :

t1=In2 .(R1 + R2).C

+ Thoi gian xung & mtrc L (0) trong 1 chu ki :
t2 =In2.R2.C

NHuw vay trén |a cdng thirc tdng quét ctia 555. T6i lay 1 vi du nhé la : dé tao dwoc xung dao dong la f = 1.5Hz . Dau
tién t6i ctr chon hai gia tri dac trwng 1a R1 va C2 sau dé ta tinh dwoc R1. Theo cach tinh toan trén thi ta chon : C =
10nF, R1 =33k --> R2 = 33k (Tinh toan theo cong thirc)

1. Khai niém vé dién tré.
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Pién tré 1a gi ? Ta hiéu mot cach don gian — Dién trd 13 sw can tré dong dién clia mot vat dan dién, néu moét vat dan
dién tét thi dién tré nho, vat dan dién kém thi dién tré Ion, vat cach dién thi dién tré 12 vo cling én.

Pién tré ctia day dan :Dién tré clia day dan phu thdc vao chéat liéu, do dai va tiét dién cla day. dwoc tinh theo céng
thire sau:

R=pL/S
Trong d6 p 1a dién tré xuat phu thudc vao chét liéu
L 14 chiéu dai day dan
S I tiét dién day dan
R la dién tr& don vi la Ohm

2. Dién tré trong thiét bi dién tue.

a) Hinh dang va ky hiéu : Trong thiét bj dién t&r dién tré 1a mét linh kién quan trong, chiing dwoc [am tlr hop chét
cacbon va kim loai tuy theo ty & pha trén ma nguwoi ta tao ra dwoc cac loai dién tré ¢ tri sd khac nhau.

D ",

L

Hinh dang cua dién tré trong thiét bj dién tir.

R R
—\W— — 1

Ky hiéu cta dién tré trén cac so dé nguyén ly.
b) Pon vi cua dién tré
DBon vi dién tré la Q (Ohm) , KQ , MQ
1KQ =1000 Q
1MQ = 1000 K Q = 1000.000 Q
b) Cach ghi tri s cta dién tré

CAc dién tré& c6 kich thuwdc nhé dwoc ghi tri sb bang cac vach mau theo mét quy wéc chung cuia thé gidi.( xem hinh

& trén)

Céc dién tré& c6 kich thudc 16n hon tir 2W tré [&én thudrng dwoc ghi tri s6 trwe tiép trén than. Vi du nhw cac dién tré

cbng xuét, dién tré sir.


http://www.dientumaytinh.com/2012/04/ien-tro-cach-oc-gia-tri-ien-tro.html
http://www.dientumaytinh.com/2012/04/ien-tro-cach-oc-gia-tri-ien-tro.html
http://www.dientumaytinh.com/2012/04/ien-tro-cach-oc-gia-tri-ien-tro.html

—_—

Tré str cong xudt Ién |, tri s6 duoc ghi truc tiép.

3. Cach doc tri sO dién tro .

Quy wéec mau Quéc té

MA&u sic Gia tri Mau sic Gia tri

Pen 0 Xanh la 5

Nau 1 Xanh lo 6

1906) 2 Tim 7

Cam 3 Xam 8

Vang 4 Trang 9

Nh{ vang -1

Nhi bac -2

. ' ‘ ~ p "
1 ] . 2 Y -
. Multiplier | | Tolerance

] 1 '

]
f i 10% Silver

01 Sibver

JU)

|
10
100
1K

1%
2%

100K
1M
10

Pién tré thwong duoc ky hiéu bang 4 vong mau , dién tré chinh xac thi ky hiéu bang 5 vong mau.

* Cdch doc tri s6 dién tré’ 4 vong mau :
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A\

Véng sb 4

Véng sé 1
Mhi vang

Mau do Vang sb 2 Vang sb 3
Mau tim Mau cam

N

2 7x10 !
= 27.000 Q Sai s6 8%
=27KQ

Céch doc dién tré 4 vong mau

Vong sb 4 1a vong & cudi ludn ludn ¢ mau nhii vang hay nhii bac, day la vong chi sai sb cta dién tré, khi doc tri sb
ta bé qua vong nay.

Déi dién v&i vong cubi la vong sb 1, tiép theo dén vong sb 2, s6 3
Vong sb 1 va vong sb 2 la hang chuc va hang don vi

Vong sb 3 1a boi sb ctia co sb 10.

Tri s6 = (vong 1)(vong 2) x 10 (M vena3)

Co thé tinh vong sb 3 1a sé con sb khong “0” thém vao

Ma&u nhii chi cé & vong sai s6 hodc vong sé 3, néu vong sb 3 |a nhii thi s mii cia co s6 10 la sb am.

* Cdch doc tri s6 dién tré 5 vong mau : ( dién tré chinh xéc )
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) \k

Vong s6 1 vong sé 5
MAU a6 MAU nau
Vong sb 2 Vong sb 3 Vong sb 4
MAu tim M4&u vang Mau dé
Saisb 1%
274x%x1 0

= 27400 Q
= 27,4 KQ

Vong s6 5 13 vong cudi cling , 1a vong ghi sai s6, trd 5 vong mau thi mau sai s& ¢ nhiéu mau, do dé gay khé khan
cho ta khi xac diinh dau la vong cudi cting, tuy nhién vong cudi ludn cé khodng cach xa hon mét cht.

Déi dién vong cubi 1a vong s6 1

Twong tw cach doc tri s6 cla tré 4 vong mau nhung & day vong sb 4 1a boi sb clia co s6 10, vong sb 1, s6 2, sb 3 1an
lwot |a hang tram, hang chuc va hang don vi.

Tri s6 = (vong 1)(vong 2)(vong 3) x 10 (™ v°"9 4
C6 thé tinh vong sb6 4 1a s6 con s6 khéng “0" thém vao

4 — Thwe hanh doc tri sé dién tro.

——— I

N

4 7 x10 5%
=4,7Q

Céc dién tr& khéc nhau & vong méu thir 3

Khi cac dién tré khac nhau & vong mau thir 3, thi ta thdy vong mau boi sb nay thwong thay dbi tir mau nhii bac cho

dén mau xanh |4 , twong dwong véi dién tré < 1 Q dén hang MQ.
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Anh et
bén guydn 5 l
- Winh o
10x10 5%

= 1 KQ

Céc dién tr& ¢6 vong méu sé 1 va s6 2 thay déi .

O hinh trén 13 cac gia tri dién trd ta thwong gép trong thuc té, khi vong mau sb 3 thay déi thi cac gia tri dién tré trén
tang giam 10 Ian.

Bai tap - Ban hay doan nhanh tri sé trwéc khi dap an xuét hién, khi nao tat ca cac tri s ma ban da doan dung truéc
khi két qua xuat hién 14 kién thirc ctia ban & phan nay da én rdi d6 !

| — I
Anh oo
bdn guyen
- Vinh l
(1]
R=7?77? °F

Bai tdp — Doén nhanh két qua tri sé dién tré.

5 — Cac tri sO dién tré thong dung.

Ta khong thé kiém duoc mét dién tré co tri s6 bat ky, cac nha san xuat chi dwa ra khodng 150 loai tri sb dién tré
théng dung , bang duéi day |a mau séc va tri s6 clia cac dién tré thong dung.
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Céc gia trj dién tré théng dung.

6 - Phan loai dién tro.

Dién tré thworng : Dién tré thuwong 1a cac dién tré co cong xuét nhd tr 0,125W dén 0,5W
Dién tré cong xuét : La cac dién tré ¢ cong xuét Ién hon tir 1W, 2W, 5W, 10W.
Dién tré str, dién tré nhiét : La cach goi khac clia cac dién tré cong xuét , dién tré nay co vé boc st, khi hoat dong

chuing toa nhiét.

D, ", &=

e

Cac dién tré : 2W — 1W — 0,5W — 0,25W

g

Dién tré st hay tré nhiét

7 — Coéng xuéat cua dién tré.
Khi mé&c dién tré vao moét doan mach, ban than dién tré tiéu thu mot cong xuét P tinh duwoc theo cong thire

P=U.I=U?/R=1°R

Theo cong thirc trén ta thay, cong xuét tiéu thu clia dién tré phu thudc vao dong dién di qua dién tré hodc phu thudc

vao dién ap trén hai dau dién tré.
Cong xuat tiéu thu cla dién tré |a hoan toan tinh dwoc trude khi I&p dién tré vao mach.
Néu dem mét dién tré co cong xuét danh dinh nhd hon céng xuat né sé tiéu thu thi dién tré sé bi chay.

Thoéng thuwdng ngudi ta |1&p dién tré vao mach cé céng xuét danh dinh > = 2 1an c6ng xuat ma né sé tiéu thu.
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— I

120 0/ 2W

— s 1110
K2 1200/ 1W

+ —
I

!
12v

Dién tré chay do qué céng xuét

o (O so dd trén cho ta thdy : Ngudn Vec 1a 12V, cac dién tré déu ¢ tri s6 1a 120Q nhwng co cdng xuét khac nhau, khi
cac cong tac K1 va K2 doéng, cac dién tré déu tiéu thu mot cong xuét la

P=U?/R=(12x12)/120=1,2W
e  Khi K1 déng, do dién tr& cé cong xuét Ién hon cdng xuét tiéu thu , nén dién tré khong chay.
e Khi K2 déng, dién tré cé cdng xuat nhd hon cong xuét tiéu thu , nén dién trd bj chay .

8 — Bién tré, triét ap :
Bién trér La dién tré c6 thé chinh dé thay ddi gia tri, co ky hiéu la VR ching ¢é hinh dang nhw sau :

Hinh dang bién tr& Ky hiéu trén so db

Bién tr& thuong rap trong may phuc vu cho qué trinh stra chiva, can chinh clia kj thuat vién, bién tré c6 ciu tao nhw
hinh bén dudi.
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N’

Variable resistance

Céu tao cta bién tré

Triét ap : Triét ap cling twong tw bién tré nhung c6 thém can chinh va thweng b tri phia trwérc mét may cho nguoi
st dung diéu chinh. Vi du nhw — Triét ap Volume, triét ap Bass, Treec v.v.. , triét ap nghia |a triét ra mot phan dién ap
tir dau vao tuy theo mirc dd chinh.

WOLUME
ouT

Ky hiéu triét p trén so db nguyén ly.
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Hinh dang triét &p Céu tao trong triét 4p

9 — Pién tr&® mac noi tiép .

1 () 3
ATATAY LTATAY ATATLY
R1 R2 R3
|1
|
L

Dién tr& mac ndi tiép.
Cac dién tré méc ndi tiép co gia tri twvong dwong béng téng cac dién tré thanh phan cong lai. Rtd = R1 + R2 + R3
Dong dién chay qua céc dién tré méc ndi tiép cé gia tri bang nhau va bang | | = (U1/R1) = (U2/R2) = (U3/R3)
T codng thire trén ta thay rang , sut 4p trén cac dién tré mac ndi tiép ty 1& thuan voi gia tri diént tré .

10 — Pién tr& mac song song.
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Dién tr& mac song song

Cac dién tré mac song song co gia tri twong dwong Rtd dwoc tinh béi cong thire:
(1/Rtd)=(1/R1)+(1/R2) +(1/R3)

Néu mach chi cé 2 dién tr& song song thi
Rtd = R1.R2/( R1 + R2)

Dong dién chay qua céc dién tré mac song song ty 1& nghich v&i gia tri dién tré .
I1=(U/R1),12=(U/R2),I13=(U/R3)

Dién ap trén cac dién tr& mac song song ludn bang nhau

11 — Pién tr&® mac hén hop
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I

Wi
R1 13
A
R3
12

Dién tr& mac hén hop.
Méc hén hop cac dién tré dé tao ra dién tré téi wu hon .
Vi du: néu ta cdn mot dién tré 9K ta cd thé méac 2 dién tré 15K song song sau d6 méc ndi tiép voi dién tré 1,5K .

12 — 'nq dung cta dién tr&
Dién tr& co mét & moi noi trong thiét bj dién t& va nhw vay dién tré 13 linh kién quan trong khong thé thiéu dwoc |
trong mach dién , dién tré cé nhirng tac dung sau :

Khéng ché dong dién qua tai cho phit hop, Vi du cé mét béng d&n 9V, nhwng ta chi cé ngudn 12V, ta co thé dau
ndi tiép bong dén vai dién tré dé& sut ap bot 3V trén dién tré.

R1 =;=' D: oV
P =" W

+ -
I

U=12V

Déu nbi tiép v6i béng dén mét dién tré.

- Nhw hinh trén ta c6 thé tinh duoc tri s6 va céng xuét cla dién tré cho phu hop nhuw sau: Béng dén co dién ap 9V va
cbng xuat 2W vay dong tiéu thula =P/ U= (2/9) = Ampe dé cling chinh 1a dong dién di qua dién tré.
- Vi ngudn 1a 12V, béng d&n 9V nén can sut 4p trén R 1a 3V vay ta suy ra dién tré cAntimlaR = U/ 1 =3/ (2/9) = 27/
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2=135Q
- Cong xuét tiéu thu trén dién tré 12 : P = U.l = 3.(2/9) = 6/9 W vi vay ta phai dung dién tré c6 cong xuét P > 6/9 W

e Ma&c dién tré thanh ciu phan ap dé cé duoc mét dién ap theo y mudn tir mot dién ap cho truéec.

=12V

% ) -_
%,h U1

Céu phan 4p dé lay ra ép U1 tuy y .

L2

U
2
F1

U1

T ngudn 12V & trén thong qua cau phan ap R1 va R2 ta 14y ra dién ap U1, ap U1 phu thudc vao gid tri hai dién tré
R1 va R2.theo céng thirc .

Ul/U=R1/(R1+R2)=>Ul=U.R1/(R1+R2)

Thay dbi gia tri R1 hodc R2 ta s& thu dwoc dién ap U1 theo y mudn.
e Phan cwc cho béng ban dan hoat déng .

R1 KA1
AN

C
- (
A EN:’)E o

1

(|
m|n

Mach phan cwc cho Transistor

e Tham gia vao cac mach tao dao dong R C
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Mach tao dao déng str dung IC 555

v

7 |

e Tham gia vao cac mach tao

Mach phén cuc cho Transistor

dao déngRC

1 +Vs
R1
+Vs |reset
I discharge 8 4
threshold 555 output
R2 timer 3—0O
trigger
1 5
+ ov |control
O __001yF
(if required)
S ov

Mach tao dao dbng sé dung IC 555
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Mach dién don gian ding ic 555+4017
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Mach nay gém cd 3 phan:

Phan dau st dung IC555 dé tao ra xung clock, xung clock ndy dudc cung cap cho IC4017 & phan sau.

Ph@n thir hai sir dung IC4017 dé tao ra bd dém thap phan

Ph@n thir 3 chi 1a phan hién thi.

Trong mach chi st dung 8 ngd ra cho 8 dén led, tuy nhién chiing ta cé thé sir dung ca cdng Q8 va Q9 dé tac ra mét mach nhdp nhdy cho 10 dén.

khi xung clock vac 4017 nd s& dém theo quy luat sau
ngd ra Q0 nhay |&n mifc 1 trdng (ng vdi 5V (dén 1 sang) sau 1 thdi gian cuc ngan nd sé& xudng mirc 0 (dén 1 tat)
sau dd Q1 s& nhay I8n mifc cao 5V ( dén 2 séng) sau 1 thdi gian cuc ngan nd s2 xufng mirc 0 dén 2 s tat

cf nhu th& cho d&n hét cac dén...
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So dd mach:

Yoo DISCHARGE

| é ““““““““““

CONTROL 15 % Flip
YOLTAGE ¢ o Flop_
THRESHOLD ® + RO

1] ouT OuTPUT

TRIGGER

e e e e e — - = e = . — o — o ——

GROUMD RESET

IC 555 dugc thiét ké don gian bao gdm bo so sanh dién ap, flip — flop va

transistor dé xa dién. tuy cau tao don gian nhung no 14 linh kién quan trong va

duogc st dung rong rdi trong ki thuat dién tur.



Ba dién tré duge ndi ndi tiép voi nhau va ndi véi dau vao ngudn VCC, bd
nguén VCC chia di¢n ap cho ba dién tré nay. 1/3 dién &p VCC dugc chan
duong ctia con opamp thir nhat (COMP1) va 2/3 dién ap VCC duoc dua vao
chan am cua con opamp thir hai (COMP2). Khi dién ap vao chan TRIGGER
(chan 2 cua IC 555) nho hon 1/3 dién 4p VCC, chan S cua flip — flop chuyén
sang muc cao va flip — flop set. Khi dién ap chan THRESHOLD (chén 6 cta
IC 555) 16n hon 2/3 VCC thi chén R cua flip — flop la tich cuc va flip — flop

duoc reset.

Giai thich su dao dong:
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Gia sir khi dugc cung cap dién ap VCC, ngd ra Q cua flip — flop 14 tich cuc

(H) con ngb ra

¢ & mirc thip (L). Do d6, transistor tit, dong dién tir VCC qua Ra va Rb dén tu

dién C. Ty C nap dién. Pién ap tai diém X ban dau 1a OV. Vi dién 4p VX < V1 (cta

COMP1) nén chén S cua Flip — flop tré thanh tich cuc (H) — ngd ra Q ciing tich

cuc (H)—



£ & muc thép (L). Mat khac, vi VX < V2 (COMP2), du ra COMP2 mirc thap

(L), flip — flop hoat dong 6n dinh & ché do nay.
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Khi dién ap tai diém X 16n hon dién ap V1 (VX > 1/3 VCC) cia COMP1, thi

dau ra cia COMP1 12 muc thap (L). tuy nhién, su thay d6i ndy khéng lam

thay d6i trang thai hoat dong hién tai cua flip — flop. Khi VX > V2 (VX > 2/3



VCC), dau ra cia COMP?2 tich cuc (H), chan R cua flip — flop ciing tich cuc
lam thay ddi trang thai hoat dong cua flip — flop. Ngb ra Q la muic thap, con

ngd

2 1a tich cuc. Luc nay, transistor duoc kich dan, dong dién khong con qua ty C
nira, va ty bat dau xa qua Rb va transistor. Pién ap VX giam dan, dén khi VX <
V2, dau ra cia COMP2 chuyén sang muc thap, su thay doi nay khong lam thay doi

trang thai cua flip — flop.

Yoo

COMP2
>LE
+
L

COMP1 FF

+
auT ouT
%SDH i




Pién ap VX giam khi tu xa, khi VX < V1,dau ra cia COMP1 trg thanh tich
cuc (H) — chan S cua flip — flop ciing tich cuc. Ng0 ra Q ctua FF 1a muc cao,

nguoc lai

< 13 mirc thip. Do d, transistor tat, tu ngirng xa, dong dién chay qua tu, tu lai

nap, dién 4p VX ting dan.Qua trinh duoc lip lai nhu lac dau.

Khi tu dién nap, n6 nap qua 2 dién tré Ra va Rb, con khi xa, tu chi xa qua Rb. Nhu
vay thoi gian nap va thoi gian xa 1a khac nhau, tin hiéu dao dong khong déu. Bé

lam giam su khac nhau do, thong thuong ta chon Rb >> Ra (Ra # 0).



Nguyenvanbientbd47@gmail.com MACH DAO DONG

MACH DAO DONG TAO XUNG
SU DUNG IC 555

1. Mach dao djng
Mach dao dong 1a mach mach dao dong sir dung cac linh kién dé phat
ra tin hiéu xung dao dong cu thé dé diéu khién thiét bi. C6 nhiéu dang
tin hiéu xung dugc phat ra tir mach dao dong, nhu xung sine , xung
vudng , xung tam giac.....

2. Mach dao dong tao xung vuong:

C6 nhiéu cach thiét ké mach dé tao xung vudng nhu thiét ké mach
dung Transistor , thiét ké mach ding Opam, ...

O day,chon thiét ké mach dao dong tao xung vudng ding ICNE555

N.
Theo nhu so db khéi sau day.

TIMING COMPONENTS DECOUPLING

1 | 1 |

! ! ' ! +3-19 Y

| | | 1

: k1 [ : I

| | | 1

| | | 1

l | 4 3 l :

: I - — e pulse

! ! £56 ! L output

i E2 I I 1

l I l I

| | [ | |

| | 1

| | | 1

| | 2 | I

| ' 10 | I
S — |

: I nF \\t : I

| | - — 0V

L ! SOPOMACHTAO XUNG VUONG ' !

Dua vao so do khéi ta co thé nhan ra ré“mg dé tao duoc xung vudng ta chi
can IC 555 va 1 s6 linh kién pho bién nhu R,C.
3. ly do chon mach tao xung vuong sir dung IC NE555 N:
- IC NE555 N rét pho bién ,dé tim
- Mach tao xung dung IC nay rat dé 1am, dé giai thich ,d& hiéu
nguyén ly lam viéc cta no.



Nguyenvanbientbd47@gmail.com MACH DAO DONG

4. Gidi thiéu IC NE5S55 N:

ov 1 [|I° e 3By
trigger 2 [ 17 discharge
output 3 |: ] ¢ threshold
You can use the 555 effectively
reset 4 |: :I 5 control VO|JD£3§16‘ without understanding the function
af each pin in detail

ICNES55 N gém co 8 chan.

chan so6 1(GND): cho nbi mase dé lay dong cap cho IC

chan s6 2(TRIGGER): ngd vio ciia 1 tin so 4p.mach so ap ding
cac transistor PNP. Mirc ap chuan 1a 2*Vece/3.

Chén sb 3(OUTPUT): Ngb ra .trang thai ngd ra chi xac dinh theo
mirc volt cao(gan bang muc ap chan 8) va thap (gan bang mirc ap
chan 1)

Chin s6 4(RESET): dung lap dinh muc trang thai ra. Khi chan s6
4 ndi masse thi ngd ra & muc thap. Con khi chan 4 ndi vao muc ap
cao thi trang thai ng6 ra tuy theo mirc ap trén chan 2 va 6.

Chan s6 S(CONTROL VOLTAGE): dung lam thay d6i murc ap
chuan trong IC 555 theo cac murc bién ap ngoai hay dung cac dién
tré ngoai cho nbi mase. Tuy nhién trong hau hét cac mach tng
dung chan s6 5 nbi masse qua 1 tu tir 0.01uF - 0.1uF, cac tu co
tac dung loc bé nhiéu gitr cho mitc ap chuan 6n dinh.

Chén s6 6(THRESHOLD) : 1 ngd vao cia 1 tang so ap khac
.mach so sanh dung céc transistor NPN .mirc chuan 1a Vee/3
Chan s6 7(DISCHAGER) : c6 thé xem nhu 1 khoa dién va chiu
diéu khién bdi tang logic .khi chan 3 & muc ap thap thi khoa nay
dong lai.ngugc lai thi nd mé ra. Chan 7 ty nap xa di¢n cho 1 mach
R-C ltic IC 555 dung nhu 1 ting dao dong .

Chaén sb 8 (Vee): cip ngudn nudi Vee dé cap dién cho IC.Ngudn
nudi cap cho IC 555 trong khoang tir +5v = +15v va muc t6i da 13
+18v
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5. cau tao bén trong va nguyén tic hoat dong ciia IC 555
a. cau tao:

Yoo DISCHARGE

A T
CONTROL 15 % Flip
WOLTAGE -

? COMF Flop_
THRESHOLD © + R0

TRIGGER

OUTPUT

GROUND REZET

V& ban chét thi IC 555 1a 1 bo mach két hop giita 2 con Opamp , 3
dién trd , 1 con transistor, va 1 bd Fipflop(¢ day dung FFRS )
- 2 OP-amp c6 tac dung so sanh dién ap
- Transistor dé xa dién.
- Bén trong gdm 3 dién tré mac ndi tiép chia dién ap VCC thanh
3 phﬁn. Céu tao nay tao nén dién ap chuan. Pién ap 1/3 VCC
nbi vao chan duong ctua Op-amp 1 va dién ap 2/3 VCC ndi vao
chan am cua Op-amp 2. Khi dién 4p & chan 2 nho hon 1/3
VCC, chan S =[1] va FF dugc kich. Khi dién 4p ¢ chan 6 16n
hon 2/3 VCC, chan R cua FF = [1] va FF duoc reset
b.Gidi thich sw dao dong:

Yoo
Hg ﬁ g"."? _EEII'u'lF'E E
o == Voo, §
%: Y1 COMP1
. +
73 PES
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Ky hiéu 0 1a muc thap(L) bang 0V, 1 1a mic cao(H) gan bang
VCC. Mach FF la loai RS Flip-flop,

Khi S =[1]thi Q=[1]va @ =[0].
Sau do, khi S = [0] thi Q = [1]va 2= [0].

Khi R =[1]thi @=[1]vaQ =[0].
Tém lai, khi S = [1] thi Q = [1] va khi R = [1] thi Q = [0] bai vi

Q- [1], transisitor m& dn, cuc C ndi dat. Cho nén dién ap khong
nap vao tu C, dién ap ¢ chan 6 khong vuot qua V2. Do 161 ra cta
Op-amp 2 & muc 0, FF khong reset.

Khi méi déng mach, tu C nap qua Ra, Rb, vé6i thoi hang (Ra
+Rb)C.

* Tu C nap tur dién Ap 0V -> Vcee/3:

- Luc nay V+1(V+ cua Opampl) > V-1. Do d6 O1 (ngo ra cua
Opampl) c6 muc logic 1(H).

- V+2 <V-2 (V-2 =2Vcc/3) . Do d6 O2 = 0(L).
-R=0,S=1->Q=1,/Q (Q dao)=0.
-Q=1-->Ngdra=1.

- /Q = 0 --> Transistor hoi tiép khong dan.

*TuC tiép tu nap tur dién &ap Vee/3 -> 2Vec/3:

- Luc nay, V+1 <V-1. Do d6 Ol =0.

-V+2<V-2. Do d6 02 = 0.

-R=0,S=0->Q,/Q s€ gitr trang thai trudc do (Q=1, /Q=0).
- Transistor van ko dan !

* Tu C nap qua ngudng 2Vcc/3:

- Lic nay, V+1 <V-1. Do do O1 =0.

-V+2>V-2.Dod6 02 =1.

-R=1,S=0->Q=0,/Q=1.

- Q=0 -->Ng0 ra dao trang thai = 0.

- /Q =1 --> Transistor dan, dién ap trén chan 7 xuéng OV !

- Tu C xa qua Rb. Véi thoi hang Rb.C

- Dién ap trén tu C giam Xuéng do tu C x4, lam cho dién ap tu C
nhay xudng dudi 2Vec/3.
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*Tu C tiép tuc "XA" tir dién ap 2Vcce/3 --> Vec/3:

- Luc nay, V+1 <V-1. Do d6 O1 =0.

- V+2 <V-2.Do d6 02 = 0.

-R=0,S=0->0Q,/Q s€ gitr trang thai trudc do (Q=0, /Q=1).
- Transistor van dan !

* Ty C x4 qua ngudong Vcce/3:

- Luc nay V+1 > V-1. Do d6 Ol =1.

- V+2 < V-2 (V-2=2Vcc/3) . Do d6 02 = 0.
-R=0,S=1->Q=1,/Q(Q dao) =0.
-Q=1->Ngora=1.

- /Q = 0 --> Transistor khong dan -> chan 7 khong = 0V nita va
tu C lai duoc nap dién véi dién ap ban dau 1a Vee/3.

* Qua trinh lai 13p lai.

2 Két qua: Ngd ra OUT c0 tin hiéu dao dong dang song
vuong, c6 chu ky on dinh

Nhan xét:

- Vay, trong qua trinh hoat dong binh thuong cua 555, dién ap
trén tu C chi dao dong quanh dién &p Vcc/3 -> 2Vec/3.

- Khi nap dién, tu C nap dién véi dién ap ban dau 1a Vee/3, va két

thic nap ¢ thoi diém dién ap trén C bang 2Vee/3.Nap dién véi
thoi hang 1a (Ra+Rb)C.

- Khi x4 dién, tu C xa dién véi dién &p ban dau 1a 2Vee/3, va két
thiic xa & thoi diém dién ap trén C bang Vee/3. Xa dién voi thoi
hang 12 Rb.C.

- Thoi gian mitrc 1 & ngd ra chinh la thoi gian nap dién, muc 0 1a
xa dién.

6. co s& ly thuyét va phwong phap tinh céc gia tri trong mach:
Pé tinh chu ky dao dong T ctia 1 mach dao dong tao xung ta can phai

tinh dugc thoi gian ngung dan cua tu khi nap va xa.
Ta c6 so d6 mach don gian dé tinh thoi gian ngung dan khi tu nap xa
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_}’\.f'-«"-,r . O
R
s) \E_[s_l

e AN ) sC,
s N (V- 0V)

Hinh H.12.3.

T mach nwrong duong suy ra:

I;CC + Vcc _O-.? i i
I(s)= 5 5 :}I(S}ZV55+VCC —0,7 _ 2/VCC_0_.,
Ry + : R, + ! ' 1
" osG e By ‘,\S i R; €,
V. V. 2. —0.7 o
=V30) :£_3(3)R31 = F S = = V() =Vee —(2V —0.7)e Ruls
s 5
o+
L RuG )

r

Xdc dinh td€ vg = 0,7 V: 0,7 = Voo-(2V,.-0.7 Je 1 = (27,.-0,7 Je "% =¥ —07
I

— Rl _

A
|

V..—07 —t (V.. -07
ce 750 — In| —cc — 27
V.. —0,7  R,C, | 2V —0,7 )

(12.1)

(2P —0,7)
= t=RyC,In =
2 10 -

oo I /

Thuong Vee >> 0.7V nén: =~ R, C, In2=0,693R;,,C, = 0,7R;,C, (12.2)
e Tinh th&i gian ngung dan ctia T,. Chinh 14 thdi gian T, bat dau din dé&n khi T,
ngwng dan. Tuong o, thoi gian ngung dan cia T, la:
f~R,,C, In2=0693R,,C, ~0,7R,,C,  (12.3)

Viy chu k¥ dao déng cua mach dudc tinh:

T ~0,7(R5,C, + Ry-Cy ) (12.4)
Gia st Rg; = Rg; = R; C, = C, = C thi chu ky dao ddng cua mach trg
thanh: T ~14RC (12.5)
. . 0.7 :
Va tan s0 dao dong: = — (12.6)
ong f 20

Thong thuong trong mach dao dong ta c6 cong thirc tinh thoi gian
ngung dan cua transistor 14 :
T = RCIn2 =0.693 RC
= Thoi gian ngung dan & muc 4p cao ciing 1a luc tu C2 nap dong
qua R1+R2
Tn =0.693*(R1+R2)*C2
Thoi gian ngung din & mic ap thap ciing 1a lac tu C2 xa dong
qua R2
Tx =0.693*R2*C2
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Nhu vay chu ky ctua tin hiéus€ 1a : T =Tn+Tx
T =0.693*(R1+2*R2)*C2

7. Trong bai toén‘thié’t ké mach thue té:
Gia su ta chon tan s6 dao dong cua mach 1a F =1,5 (KHz), chon C2 =
10nF, R1=R2

Khi @6, Tn=2Tx => T =3Tx, v&i T=1/F
Tx=T/3 = 1/3F=/(3*1,5Khz) = 0.693*R2*10nF
= R2 =32.2 kohm
= Chon R2 = 33 Kohm (sai s6 5%) va R2 = 33 Kohm(sai
5O 5%)
Taco : F=1/T = 1/(0,693*(R1+2*R2)*C1)
R3 chi 1a tai gia mac vao chan 3 cia NE555 dé mo phong,
chon khoang vai kilo Ohm 1a dugc...
- RS ciing 1a dién tré di€m nga ra cua NES55 véi nga vao cua
C1815, ngin ngira trudng hop con C1815 ¢6 van dé... chon
khoang vai tram Ohm cling dugc...
- C1815 la trans dém (buffer) nga ra, thuong lap theo kiéu cuc
thu chung (CC), dac diém cua cach lp nay cho ta tré khang
ngi (ri) vao rat 1on, R4 (RE) chon sao cho tr¢ khang ngé vao
ctia nd du 16n dé khi ta ghép cac tang phia sau C1815 s&
khong anh hudng dén cac tham sb ciia mach LM555, thuong
khoang vai tram kilo Ohm.
Cong thtrc tinh tai:
r =1, +3..+8.R, = r =h_+8.R.|
két luan: néu mudn thay ddi d6 16n tan sb dao dong cuia mach thi chi
can thay doi gia tri cia Ra,Rb hodc cta C1.
Tuy nhién Néu chi thay doi gia tri R1 (hodc R2) khong théi, thi tan sd
(F) cling nhu d6 rong xung (Duty cycle) s& bi thay doi cung luc.

+ Mudn thay dbi tan s (giit nguyén do rong xung) thi R1 va R2
phai duoc thay d6i cing lic (cung ting hodc ciing giam mot gia tri
nhu nhau)

+ Mubn thay ddi d6 rong xung (gt nguyen tan s6) thi R1 va R2
phai duoc thay d6i cung lic nhung c6 chiéu nguoc lai (khi R1 ting thi
R2 phai gidm cung mot gia tri nhu nhau)

thiét ké nhu sau:
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W1
|| |
y e =
8 —
33k " ;
5 Ulele
4| TRIGGER 3
| RESET OUTPUT
| COMTROL
THRESHOLD
O Mg 48 T DISCHARGE " a1
. § - GMND 1k
=2V 33k | = 1
‘|' 1 5558
0 100n R = Q251815
= 0 M
01
—Pmanetszf " g :
AAR A Bk
- 4.7k
10n v .
p— TI:I
-0

Mach dao dong tao xung vuéng dung IC555

Trong thuc té gid tri cua R1 va R2 co thé c6 sai 0, vi thé nén giam tri
s6 cua R1 (hodac R2) dé cho duty cycle dat dugc 50%

Mach trén dung thém 2 diode dé Tn=Tx, dé dam bao c6 dugc xung
vuong tai chan OUT(3) 1a dbi ximg.sd di 2 con diode nay c6 tac dung
nhu vay la vi luc tu nap thi dong chi qua R1 nhé ¢6 diode D2 .khi do
thot gian nap 1a Tn=t1=0,693.R1.C2 .va khi tu x4 cling vay, nho co
D1 ma dong xa chi qua R2 va thot gian xa 1a Tx=t2=0,693.R2.C2
Ma R1=R2 (chon ltic thiét ké) => Tn=Tx .
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Wl
[1]
N
= RI g 12vde =
= 33k L 0
e
_i TRIGGER
—* = RESET OUTPUT [
5 COMNTRICL \
THRESHOLD
DINH14B L DISCHARGE % R3 -
57 Dz =|R2 > GHND 1k
IC=2v >33k | == c1 [,
v T~ ltssse .
I 1 — SC1815
| 1000 1 o QISC1815
0 0 \!
1N414E'=T 12 RS <
&
l AP : % Bk
o2 \ 4T
TT 10n 1
== =0
0

Hinh minh hoa qué trinh nap xa cho tu C2

Ngb out tai chan s6 6 cho ra xung tam giac(hoi bi ring cua chi xuong
xung khong thang)

Tuong tu ngd out tai TST ciing cho ra xung gan giéng nhu tai chan s6
6(cai nay lam chua dat yéu cau vi theo 1y thuyét thi khi qua C1815 thi
xung x& tron hon, canh xung sé& thang hon nhung trong mach thi canh
xung ra tai C1815 khong thang......?22?)

Dang xung tai ng6 out(3):

E= nhoc-SCHEMATIC1-555.dat [active]

o U(R3:2)
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Dang xung tai chén s6 6:

E= nhoc-SCHEMATIC1-555.dat [active)

L. Bms
oUu{g1ze)

8.urng dung cua IC 555:
Ung dung ctia 555 1a rat 16n, ngoai ing dung hay dung 1a mach phat
xung n6 con dung dé do dién dung. Pién dung hoic cam bién dang
dién dung duoc ndi vao mach, khi thay ddi s& 1am tan s dau ra thay
d6i. Viéc do tan sd véi vi diéu khién thi don gian roi. Khi sir dung
cach nay, can phai co dién trd that chinh xéc...dé tranh sai s6.ngoai ra
IC 555 con c¢6 nhiéu Gng dung trong thyc té nhu: diung lam mach cho
khoi dong tré,mach phat ra &m thanh,diéu ché xung, dung dé do toc do
quay ctia may hat dia, dung trong thiét bi chéng trom va tia hong

10



Mot s6 mach bao dong tham khio

Ecl09c
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100k
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100uF Gnd Voo
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Pay 1a mach canh bao muc nude di day hay bao dong cho 1 mirc nudc nao d6. Mach sir
dung con 555 tao dao dong phat 4m thanh ra loa. Tan s ra loa dé bao dong sé 1 tan s6
dao dong cta IC555 : Tan s6 1a : £= 1/(0.693*0.022.10"-6*(100.103+9.4.10"3) = 2. Tan
s6 nay khong duoc 16n hon 20Khz vi nhu thé 1am sao ma tai ngudi co thé nghe thay

duoc.

Hoat dong : Mach kha 1a don gian gdm 1 con BC109C va bd cam bién ciing kha don gian
la cam bién nuée. Khi mirc nuwdc dang cao dén chd cam bién nude thi luc d6 dong dién tur
nguon dugc dan qua ion nudc phén cuc cho B cua Transitor. Khi d6 transitor dan dong tir
ngudn cip ngudn cho 555. Dan dén 555 tao dao dong phat 4 am thanh ra loa. Khi murc
nudc khong cham cam bién thi B khong duge phan cuc ngit ngudn cap cho 555 nén loa
s€ khong phat tin hi¢u.

HE THONG BAO CHUONG SIEU AM

o



Phat va thu 1a mot bo phan nhé ctia mach 13 phan két néi khac st dung 3 cap . Hé thong
van hanh véi dién ap dau vao la 20V va dién ap dau ra siéu am la 10V

CANH BAO NGUON TREN O TO

Day 1a mach canh bao muc sup ap cau ngudn acquy trén oto . Dé kip thoi nap lai ngudn!
o

L]

CANH BAO XAM NHAP BANG HONG NGOAI
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Mach nay dung IC 555 dé phat ra tia hong ngoai va mét bén thu tin hiéu hong ngoai nay!
Khi c6 nguoi di ngang qua no s€ cat tin hiéu hong ngoai lam canh bao bao dong lén!

BAO PONG BANG SONG VO TUYEN

Radio Wave Alarm
by Rev. Thomas Scarborough
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Easy Radio Wave

BAO DPONG TREN XE MAY
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w  Alarm Control Keypad

(27 K]
RS
D1
L

Q2
1 >
R3
I ; ot
C Biita)
O
c3 1 Transistors )
I BCS4T
= (27 K] &N
T CIMOoS iy
D 031 R12 R13 EI
© 1 Capacitors
ca Apaci ] l Vo6
T claci=10uF 03755 J_nﬂ
=  otherwise o=y [27kl— cs
E 100n I-_ Set
O
csl Diodes \qu
T 1nat4s , T o
0 /P o

Mach chuyén ddi nay sé 1a dung cu cho hé théng chudng bao dong chuan. tuy nhién nd
con nhiéu ung dung khac. Ban phim 1a 1 dang thiét bi dau cu6i thong nhat va 1a mdt tach
riéng két no1 vai 1 moi khoa

Choose the five keys you want as your code, and connect them to 'A, B, C, D & E'. Wire
the common to R1 and all the remaining keys to 'F'. Because your choice can include the
non-numeric symbols, almost 100 000 different codes are available. The Alarm is set
using the first four of your five chosen keys. When 'A, B, C & D' are pressed in the right
order and within the time set by C1 and R2 (about 10 seconds), current through R11
switches Q6 on. The relay energizes, and then holds itself on by providing base current
for Q6 through R12. The 12-volt output switches from the "off " to the "set " terminal,
and the LED lights. To switch the Alarm off again it is necessary to press A, B, C, D & E
in the right order. The IC is a quad 2-input AND gate, a Cmos 4081. These gates only
produce a high output when both inputs are high. Pressing 'A' takes pin 1 high for a
period of time set by C1 and R2. This 'enables' gate 1, so that when 'B' is pressed, the



output at pin 3 will go high. This output does two jobs. It locks itself high using R3 and it
enables gate 2 by taking pin 5 high. The remaining gates operate in the same way, each
locking itself on through a resistor and enabling its successor. If the correct code is
entered within the time allowed, pin 10 will switch Q5 on and so connect the base of Q6
to ground. This causes Q6 to switch off and the relay to drop out. Any keys not wired to
'A, B, C, D or E 'are connected to the base of Q4 by R9. Whenever one of these 'wrong'
keys is pressed, Q4 takes pin 1 low. This removes the 'enable' from gate 1, and the code
entry process fails. If C, D or E is pressed out of sequence, Q1, Q2 or Q3 will also take
pin 1 low, with the same result. You can change the code by altering the keypad
connections. If you make a mistake entering the code, just start again. If you need a more
secure code you can use a bigger keypad with more 'wrong' keys wired to 'F'. A 16-key
pad gives over half a million different codes. All components are shown lying flat on the
board; but some are actually mounted upright. The links are bare copper wires on the
component side. Two of the links must be fitted before the IC.

Thu Nho Vong Bao Dong
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Déy la macl} cémh’béo 0 5 khu vuc khac nhau str dgng CMOS 4072 va 4082. KHi ban
nhan cong tac ¢ bat cir khu vuc nao thi né s€ bao vé trung tam.
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IC 555 va cac wng dung.

IC NES55 1a IC ¢6 qua nhiéu qua nhiéu Gmg dung, 13 dan dién tir khong ai khong biét
dén IC nay. 555 c6 8 chan, so do cho thay cong dung ctia cac chan theo tén nhu sau:

Chan 1 (GND): Chan cho ndi masse dé 1y dong.

Chan 2 (Trigger): Chéan so ap v&i muc ap chuan 1a 1/3 mirc ngudn nudi.

Chan 3 (Output): Chan nga ra, tin hi¢u trén chan 3 ¢l dang xung, khong & muc ap
thp thi & muc ap cao.

Chan 4 (Reset): Chan xac l4p trang thai nghi voi mirc ap trén chan 3 & muc thap, hay
hoat dong.

Chan 5 (Control Voltage): Chan lam thay d6i muc ap chuan trong IC 555.

Chan 6 (Threshold): Chan so 4p v&i muc ap chuan 1a 2/3 mirc ngudn nuoi.

Chan 7 (Discharge): Chan c6 khoa dién dong masse, thuong dung cho tu xa dién.
Chan 8 (VCC): Chan ndi vao duong ngudn V+. IC 555 1am viéc véi mirc ngudn tir 3
dén 15V.

Hinh 1: Cho thay thu ty cac chan cta IC 555.
D and N Packages

h -
GND| 8| vee
TRIGGER| 2 7 | DISCHARGE
OUTPUT| 3 {"? 6 | THRESHOLD
RESET| 4 5 | CONTROL VOLTAGE

Hinh 2: Cho thdy so d6 mach dang hiéu cua IC 555. (Néu Ban mudn mod phong IC
555 trong trinh PSpice, Ban c6 thé dung so d6 ndy, md ta voi lénh Subcircuit roi cat
vao thu vién dit tén 1a 555 va sau nay Ban dung n6 dé chay mo phong cac dang mach
dién voi1 1C 555).
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Hinh 3: Cho thdy so d6 cac khoi chtic niang cua IC 555. Trong IC voi chan 1 ndi
masse va chan 8 nbi vao duong ngudn Vce, 1a mot cau chia dp voi 3 dién tro béng
nhau (déu 1a 5K). Cau chia ap nay tao ra 2 muc ap ngudng, mot la 1/3 mirc ap nguodn
dung lam muc ap ngudng cho tang so ap, tin hiéu vao trén chan s6 2, va mot khac 1a
2/3 muc ap ngudn dung lam muc ap ngudng cho tang so ap khac, tin hiéu vao trén
chan s6 6. Chan s6 5 ¢6 thé chiu tic dong ngoai dé lam thay doi muc ap ngudng. Chan
5O 7 1a mot khoa dién déng/ma (transistor bio hoa/ngung dan) theo mirc ap trén chan
s0 3. Chan s6 3 14 nga ra va 1a nga ra mot tang Flip Flop, nén tin hiéu trén chan 3 c6
dang xung (muc 4p chi xac 1ap ¢ trang thai cao hay thip). Chan 4 1a chan Reset, khi
chan 4 & murc ap thap nd ghim chan 3 luén & mirc ap thap, chi khi chan 4 & muc ap
cao, luc d6 trang thai mic ap trén chan sb 3 sé& theo tac dong cta tang Flip Flop.
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Hinh 4: Chu y trong mach nay, chan sé 2 cho ndi vao chan s 6. IC 555 di dugc rap
thanh mach dao dong (A-Stable). Tan sb xung ra trén chan 3 s€ tuy thudc vao tri sb
cac dién tr& RA, RB va tu C. Trén chan 5 ¢6 thé méc thém tu loc 0.01uF dé 6n dinh
dién 4ap ctia cac mirc 4p ngudng. Trang thai ra trén chan sb 3 sé& tuy thudc vao mac ap
cao trén chan 4 cho dao dong va mirc ap thap trén chan 4 (bi ghim ¢ mirc thap).
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Hinh 5: IC 555 dugc rap thanh mach da hai don 6n (Mono-Srable), & ddy mtc ap ra
trén chan 3 s& tiy thuéc mirc 4p & nga vao trén chan s 2. Khi muc ap trén chan 2
xubng dudi muc ap ngudng 1/3 Vee thi mic 4p nga ra trén chan 3 s& 1én mirc ap cao.
Xung vao trén chéan 2 co thé & dang lién tyc (tin hi¢u analog), nhung tin hi¢u ra trén
chan 3 luén & dang xung (hay dang digital), chi xac 1ap & mic ap cao hay thap. Do
vay IC 555 c6 1a su két hop cua hai dang tin hiéu A/D (Analog/Digital).
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Hinh v& cho thay cac cong dung cua cac chan ciia mot IC 555.
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FIGURE 1A | THE UBIQUITOUS NE 555 |

FIGURE 1B

Hinh ng dung 1: Cach rap mach da hai don 6n, xung vao trén chan 2 va xung ra trén

chan 3 cua mét IC 555.
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iGROUND Nguyén Iy lam viéc cla IC 555

Hinh v& cho thiy trong IC 555 c¢6 2 tang so ap. Tang so ap dudi (LOWER
COMPARATOR), dién ap vao trén chéan 2 cho so ap v&1 mure ap ngudng la (1/3)Vce,
nga ra cua tang so ap tac dong vao chan Set cua Flip Flop. Tang so ap trén (UPPER
COMPARATOR), dién ap vao trén chan sd 6 cho so ap véi muc ap ngudng la
(2/3)Vcce, nga ra ciia ting so ap tac dong vao chan Reset cua Flip Flop. Nhu vdy Trang
thai ngé ra cua Flip Flip s€ tuy thudc vao tac dong cua tin hi¢u vao trén chan 2 va chan

3.

* Néu mirc 4p chan 2 xudng thap hon (1/3)Vce thi nga ra trén chan 3 sé& ting 1én muc
ap cao.

* Néu muc ap trén chan 6 1€n cao hon (2/3)Vcc thi nga ra trén chan 3 s€ xudéng muc
ap thap.

* Khi chan 3 & mirc 4p cao thi transistor T1 s& ngung dan (tac dung nhu cho chan 7 hé
masse).
* Khi chan 3 & mitc &p thap thi transistor T1 s€ bao hoa (tdc dung nhu cho chan 7 n6i
masse).

* Chan 4 chan Reset. Khi chan 4 & muc ap thép, chan 3 bi chdt & murc ap thap, chi khi
chan 4 & muc 4p cao, lic d6 chan 3 méi co thé blen d6i theo Flip Flop. Do vay trong
cac mach dao dong, nguoi ta thuong cho chan 4 ndi vao mitc ngudn cao.



Hinh ng dung 2: Mach dién dung kiém tra nhanh cac IC 555.
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Rap mach kiém tra cac IC 555

Day 1a mach dao dong, tan s6 xung ra trén chan 3 tuy thudc vao tri cua cac di¢n to R3
(12K), VR1 (100K), R4 (47K) va tu CI1 (1uF). Khi mach dao dong, mirc ap trén chan
3 lac cao luc thip, va Led2 va Led3 s& nhap nhay. Do mach dung chan cam IC, do d6
khi ban mudn thir nhanh cac IC hiy cam IC vao mach, néu 2 Led nhap nhay la dau
hiéu cho biét IC tét. Nguogc lai néu 2 Led khong nhe“ip nhay la IC trén mach b1 hu.
VRI1 dung diéu chinh tan s6 xung nhip.

Hinh vng dung 3: Mach bao mét ngudn bang tin hiéu Am thanh.
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Mach do duwéng ngudn, bao bang loa

Hinh tng dung 4: Dung cong tit thuy ngan 1am cam bién dé do do nghién.
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= Dung cam bién thly ngan do dé nghién

Khi mach dugc cap dién. Ty C1 (0.1uF) s€ dat chdn 4 ¢ mirc ap thap, diéu nay bao
dam chan 3 s€ & muc 4p thap, sau mot luc, tu C1 nap dong qua R2 (100K) 1én mitrc ap
cao, chan 4 1én muc ap cao, lic nay IC 555 s€ vao trang thai lam viéc.
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Do chan 6 luén bi ghim ¢ muc ap hap, lic ndy néu cam bién 1a khoa dién thuy ngan
hd mach (né khong bi lam nghién), chan 2 qua R1 (100K) bi dat & muc ap cao, nén
chan 3 s& van ¢ muc ap thap. Néu khoa dién thuy ngin dong lai do no bi nghién, luc
do chan 2 bj kéo xudng mirc ap thap (do cham vao masse) va lac nay chin 3 s& 1én
mirc ap cao. Nguoi ta dung transistor Q1 dé dong mé thiét bi diéu khién bén ngoai.

Hinh @ng dung 5: Dung quang tr& LDR dé lam mit dién tir, do tim tia sang.
Dung guong phan chiéu dé phat hién tia sang

{100K } O+—O—@+ 12V
Rl Mirror? s 1) RO
A2 4 Light Beam @
{100k ¢ /_\
T LDR
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S 4 H cz %
2! NESSS [3 Al
10pF
470K = o
VR1 2 2 LSH
i}
1 3 l &

& 0V

L
o) s 10nF |
i s
Mat dién tcr, phat hién tia sang

IQ 555 rap thanh mach dao dong, tin hiu ra trén chan 3 s€ kich thich loa LS phat ra
tieng hu. Tan so6 xung nhip di€u chinh theo bién tré VR1 (470K).

* Néu co tia sang roi qua guong phan chiéu tac kich vao quang tré LDR, lic nay noi
tr¢ cua quang tr¢ nhd, chan 4 bi dat & mutc ap thap, nén chan 3 bi chét & muc ap thap,
loa khong phat ra tiéng.

* Néu mét tia sang roi vao quang tré LDR, noi trd ciia quang trd LDR ting cao, n6 dat
chan 4 Ién muirc 4p cao (do tac dung cua dién trd treo ap R2), mach s€ dao dong va loa

LS s& phat ra tin hiéu bdo mat sang.

Hinh &rng dung 6: Mach g6 nhip dinh thoi.
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Hinh &rng dung 7: Mach do tim song dién tur truong.
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Thiét bi do sOng dién tir trrdng

Hinh rng dung 8: Mach tao tiéng coi hu (2 nhip).
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Hinh ng dung 9: Ban ty rap dau do muc logic.
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Mach dd mirc Logic

Hinh ng dung 10: Diéu khién cach khong bang tia sang hong ngoai.

* Mach phat tin hiéu dang tia sang hong ngoai.

Led bao tin hiéu da
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* Mach thu nhén tin hiéu dang tia sang hong ngoai.
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Hinh ng dung 11: Pén signal (dén nhap nhay),
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Robocon Thanh D6 2012

Tham gia cudc thi sang tao Robot Viét Nam 2012 truong DH Thanh D6 ¢6 3 d6i tham du (Thanh
D6 1, 2, 3). Mic du 1a nam thir 2 tham gia san choi nay, nhung chiing toi da c6 nhirng cai tién
vuot bac tir nhan lyc dén dau tu vé cong nghé so voi nam trude. Cung voi do 1a nhimg nd luc cua
toan thé thanh vién trong doi. Tuy két qua khong duge nhu mong doi, nhung ciing da mang vé
dugc nhitng kinh nghiém quy bau cho nhitng ndm tiép theo. Hy vong rang san choi nay s& ngay
cang phit trién, dé Sinh vién Viét Nam c6 co hoi hoc tap va thuc hién duoc niém dam mé robot
ctia minh. R4t mong duoc su gop ¥ gitip d& cua cac anh em trong linh vuc nay.

Vi dung luong c6 han khong thé UP duoc thém nén toi chi co thé Up duoc ) lurgng anh han ché
cua minh.

May
15

Mach diéu khién ROBOCON | Cii thién mach diéu khién.

ROBOCON la cudc thi robot danh cho céc truong dai hoc va cao dang khdi ki thuat trong khu
vire chau A do hiép hoi phat thanh truyén hinh ABU t6 chtc hang ndm. Cudc thi Robocon gy
duoc tiéng vang lon & trong nudc va quéc té sau khi Viét nam ba lan vé dich cudc thi. Ké tir do,
cac truong Pai hoc va Cao ding trong nudc ngay cang chu trong phat trién ROBOCON nhu 1a
mdt cach quang cao dén tat ca moi nguoi.

May
15

KV thuat do dwong cho ROBOCON | Nhan biét vach | Thuit toan co ban | Cac
phwong phap cai thién | Dieu khién toi wu

Ddi véi cude thi robocon, do duong la yéu tb quan trong nhat, vi vay minh gidi thi¢u dén céac ban
cac k¥ thuat do duong da dugc minh 4p dung trong cac cudc thi, minh chi gidi thi¢u vé mit khai
niém, tuy mdi nguoi s€ thuc hién nhu thé nao hodc cac ban s& khong lam theo vi n6 do qua .
Nhung du sao di nita, no ciing c6 thé gitp ich cho nhidu ngudi khéc.

May
14

Giai thuat lév maiu ADC san thi diu | DO dwong b%mg ADC
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Giai thuat iy mau ADC san thi diu

Lay mau ADC sin thi dau 14 mot phuong an rat hiéu qua trong do duong, ldy mau ADC giup t tiét
ki¢ém thoi gian 14y mau san so voi phuong phap ding mach so sanh ngdy xua. Ngoai ra ldy mau
ADC con rat xac hon, c6 thé thich hop vi moi loai san thi dau ma khong so trudng hop & nha
robot chay 1 kiéu 1én san thi d4u robot lai chay kiéu khac. N6 giup phan thiét ké mach d& cong
kénh hon, va vi thé robot chay 6n dinh hon.

May
13

Giéi thiéu cach thiét 1ap trinh hd tro CodeWinzardAVR | Cach lam viéc véi
CodeWinzardAVR

Gidi thiéu trinh dich C - CodeVisionAVR compliler.
Khoi tao Project moi.

Dé bit ddu mot du an méi (project) ddi voi CodeVision can ¢6 1 thu muc moi dé luu toan bo cac
tép tin co trong du an. Co nhiéu cach dé bat ddu mot du an méi trong CodeVision, nhung st
dung trinh hd trog CodeWinzard AVR gitip nguoi dung tiét kiém kha nhiéu thoi gian set bit cho
cac thanh ghi.

Apr
27

Pién tro | Hinh dang dién tro | Cach tinh tri cua cac | Do dién trodién tro than|
Cach doc dién tro]

Dién tré R hiéu don gian 1a mot dng dan dién. Mdi dién tré déu c6 strc can dong., tinh baing Ohm
Khi strc can ctia n6 16n dong chay qua né s& nho va nguoc lai néu strc can cua dién tré nho thi
dong chay qua né 16n. Trong ing dung chiing ta thudng gip loai dién tro hinh dng, loai dién trd
dan va loai dién tré c6 cong suat 1on. Sau day la hinh dang cua céc dién tr¢ (Ban xem hinh).

Apr
27

Khai niém, kién thirc co ban khi dién tir | Nowoi hoce dién tw can biét | Tw duy
newoi hoc dién tir | Nhap mon dién twr

Y tuong 1: Hoc nghé dién tu, trudc hét Ban phai khai nhan tri tué dé nhin cho théy 0 dugc dong
dién chdy trong cac nhanh cua cac mach dién.
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Trong mdn dién tir hoc, diéu dau tién 1a Ban phai nhin thy (trong 6c Ban) sy chuyén dong cua
dong di¢n trong mach dién. Ban xem hinh sau:

Khi khéa dién dong lai, dong dién tur ngudn pin s& ~chay qua so1 nung lam soi nung nong Ién va
phét sang. Khi khoa dién ho, cit dong va dén sé tat.

Apr
21

PID| Codevision | Téc dd dong co| Lap trinh C dung PID diéu khién téc do dong
co

Duéi day 14 mot md hinh toi da thiét ké dua trén mot bai viét bai viét Didu khién Pong co DC
servo (PID) trén trang hocavr.com bai vi€t nay duoc viét bang WinAVR, viéc nay kho khan hon
cho nhirng anh em str dung trinh dich codevision.

Trong bai code nay t6i da tich hop 2 dong co. Khuyéch dai bim xung bang TRAN. Ngoai thuc té
c6 the st dung mach cau H dé diéu khién.

Apr
27

Canh tay robot | Do 4n cinh tay robot PUMA | D6 4n tw dong hoa | Tai liéu canh
tay Robot

Céanh tay robot PUMA

Trong su nghi€p cong nghi€p hoa, hi¢n dai hoa dat nude van dé tu dong hoa san Xuét c6 vai tro
dac bi¢t quan trong .

Nhim nang cao ning suit day chuyén cong nghé, nang cao chit luong va kha ning canh tranh
cua san phém, cai thién diéu kién lao dong , nang cao nang suét lao dong...datrala hé théng san
Xuét phai c6 tinh linh hoat cao. Robot cong nghiép 1a mdt bo phan quan trong dé tao ra nhirng hé¢
thdng tu dong do.

Apr
24

Maiu ké hoach ca nhan | Quan ly thoi gian bfmg "Ké hoach ca nhan'"| Lap ké
hoach ca nhan | Quan ly thoi gian

D061 voi nhitng ngudi ban ron, that kho dé kiém soat hét moi viéc can lam. Néu ban thude dang
nguoi c6 nhiéu viée phai 1am hodc chi don gidn la ban hay quén, tai sao khong 1ap mdt thoi khoa


http://danvienthong.blogspot.com/2012/04/pid-codevision-toc-o-ong-co-lap-trinh-c.html
http://danvienthong.blogspot.com/2012/04/pid-codevision-toc-o-ong-co-lap-trinh-c.html
http://danvienthong.blogspot.com/2012/04/pid-codevision-toc-o-ong-co-lap-trinh-c.html
http://danvienthong.blogspot.com/2012/04/pid-codevision-toc-o-ong-co-lap-trinh-c.html
http://danvienthong.blogspot.com/2012/04/pid-codevision-toc-o-ong-co-lap-trinh-c.html
http://danvienthong.blogspot.com/2012/04/pid-codevision-toc-o-ong-co-lap-trinh-c.html
http://danvienthong.blogspot.com/2012/04/canh-tay-robot-o-canh-tay-robot-puma-o.html
http://danvienthong.blogspot.com/2012/04/canh-tay-robot-o-canh-tay-robot-puma-o.html
http://danvienthong.blogspot.com/2012/04/canh-tay-robot-o-canh-tay-robot-puma-o.html
http://danvienthong.blogspot.com/2012/04/canh-tay-robot-o-canh-tay-robot-puma-o.html
http://danvienthong.blogspot.com/2012/04/canh-tay-robot-o-canh-tay-robot-puma-o.html
http://danvienthong.blogspot.com/2012/04/canh-tay-robot-o-canh-tay-robot-puma-o.html
http://danvienthong.blogspot.com/2012/04/mau-ke-hoach-ca-nhan-quan-ly-thoi-gian.html
http://danvienthong.blogspot.com/2012/04/mau-ke-hoach-ca-nhan-quan-ly-thoi-gian.html
http://danvienthong.blogspot.com/2012/04/mau-ke-hoach-ca-nhan-quan-ly-thoi-gian.html
http://danvienthong.blogspot.com/2012/04/mau-ke-hoach-ca-nhan-quan-ly-thoi-gian.html
http://danvienthong.blogspot.com/2012/04/mau-ke-hoach-ca-nhan-quan-ly-thoi-gian.html
http://danvienthong.blogspot.com/2012/04/mau-ke-hoach-ca-nhan-quan-ly-thoi-gian.html

bi€u cho chinh ban va stir dung chuong trinh "ké hoach c4 nhan"? Tin chac cong vi¢c cua ban sé&
troi chay hon rat nhicu.

C6 nhiéu chuong trinh 1ap ké hoach pht hop cho tirng ngudi v6i nhitng nhu ciu khac nhau.
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