Universidad Nacional de Rosario
Facultad de Ciencias Exactas, Ingenieria y Agrimensura
Escuela de Ingenieria Electronica

ELECTRONICA 11

Circuitos integrados de aplicaciones especificas

NOTAS DE CLASE

555

Contenido:

* Diagrama interno

= Monoestable

= Astable

= Problema ejemplo: generador de rampa
= Comentarios sobre la hoja de datos

Primera Edicion — Ano 2009



Electrénica IT Notas de Clase 555

1. Diagrama interno
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El 555 posee 8 pines, un flip-flop set-reset, dos comparadores y un transistor.

Las tensiones de conmutacion de los comparadores son de 1/3 Vece y de 2/3 Vcec.
El F-F posee un terminal de Reset, para que en cualquier momento se pueda
colocar un valor ‘0’ en Q, independientemente de los valores que haya en las
entradas S y R.
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2. Monoestable

Notas de Clase 555
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monoestable.

Este es el diagrama con las conexiones para que el 555 funciones como
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Disparo (V2)
A
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El disparo se realiza a través del pin 2 ( disparo ), en el cual se debe colocar una
tension menor a 1/3 Vcc. Normalmente se le aplica un pulso, como indica la figura,
el cual en algiin momento pasa por debajo de 1/3 Vcc. Esto genera un pulso en la
salida (Out) de duraciéon W.

La formula para calcular la duracién es:

W=1,1R.C

V=Vf=(Vf=Vi).e ™"
V=Vi+(VFf—Vi)—(Vf—Vi).e "
t
V=Vi+(Vf-Vi).(1—-e7)
2 _w
3 Vee = Vee. (1 —e RC)
W 1

g RC = —

3

W= 1098 RC=11RC
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3. Astable
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= % .100 % ; este es el ciclo de trabajo

Segtn sea el valor de Ra y Rb, el ciclo de trabajo esté entre el 50 % y el 100 %.

_ . 1.44
La frecuencia estd dada por: f=-—"""—
(Ra+2.Rb).C
Con carga ascendente:
w
2 Vee Vee —
-.Vecc=—+(Vec-—).(1-e RC)
3 3 3
_w
e RC =05

W =0,693 R.C=0,693.(Ra+Rb).C
Con la descarga es igual excepto que usamos Rb en vez de Ra+ Rb, y (' T-W ):
T- W =0,693 . Rb.C

T=0,693.(Ra+Rb) + 0,693 Rb.C=0,693.C. (Ra+2.Rb)

i 1,44
T C.Ra+2.Rb)
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4. Generador de Rampa

Vee =+ 12v

N—

R1=5K

|

~

R2=10K
4 8 j
Disp o— 2 7 =
555
r 5 6 Vsal
0,01 uF 1
I J C = 0,022 uF
Disparo
A
+Vce
- t
Vsal
- t
T
Calculo:
Vee-Ve
I[c=———
Re
Vee
e=————.R2+ Vbe
(R 1+R2 }
15V
Ve=——.10K+0,7V=10,7V
15 K
Edicién 2010




Electronica 11

Notas de Clase 555

15 ¥V—10,7V
c=—=215mA
20K
dq dv AV
Q=C.V ; ﬂ_Pt—c P I=C -

£Vee = %.15\/:10\/

C.AV  0,022pF.10V
I 0215ma

= 1,02 ms
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Notas de Clase 555

5. Hoja de datos ( comentarios )

&Naﬁnna!k:nimﬂduczm'

Tension minima
de alimentacion

LMC555
CMOS Timer

General Description

Thne LMCS55 |6 3 CMOS version of the industry standand
555 series general pwposs tmers. In addiion to the stan-
dard package (S0IC, MSCP, and MDEP) the LMCESS ks also
avalable In a chip slzed package (5 Bump micro SMD) using
Haflonal’s micro SMOD package Echnoiogy. The LMCSSS
offars the same capablity of generating accurate ime defays
and frequenses 35 the LMS5S but with much lower power
disslpation and supply clment splkes. When op=rated as 3
one-shat, the time delay Is precisaly conrolled by a singie
exemal resisior and capachor. In the stable mode he oscl-
Eation frequency and duty cyce are accurately sat by two
axtemal reslstors and one capacdion. The use of Mational
Semiconductors LMCMO3™ process extends both the fre-
quUEncy range and low supply capaolity.

Block and Connection Diagrams

E-PIn SOIC, M5OP.
and MDIP Packages
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March 2002

5 sUppiy op=raing woltage guaranteed

Output fully compatinle with TTL and CMOS logic at 5V
ELpOlY

Tested to —10 maA, +50 MA cutput cuTent levals
Reduced SUDply cument spkes Suring owtput transtions
Extremely low reset, irigges, and threshoid cuments
Excelent temperature stabiity

Pin-for-pin compatile with 555 series of timers
Avallable In & pin MSOP Package and 8-Bump micro
SMD package

&-Bump milcro SMD
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Absolute Maximum Ratings nes2. 5 Opeff 1ension maxima de é
i Milltarylaerospaca specifiad devices are requirsd, FREE alimentacion, corriente &
pleass contact the Natlonal Semiconductor Sales Offcsl maxima de Sﬂlidﬂ,
Disfributors for avallablity and specifications. 3 ¥
TR i tensiones maximas de
input Vottages, Vome, Vees, Vioree, tl'ﬂ[lﬂ, Et[:
THAESH —0.3V o Vg + 03V MDHP, B -
Cwput Voitages, Vg, Vo v E-Bumg micra SMD 220°Ciw
Ozt Curredt g, ks 100 mA Maximum Allowable Power
Siorage Temperaturs Rangs -65'C to +150°C Disslpation #25°C
Soidering Information MDR-3 11 2EmWN
MIIP Soklenng (10 seconds) ZE0'C F0-E TATmA
SCIC, MSOP apar Phass (50 MZEDEE SoEma
5ac) 215'C I ; SEEMW
SOIC, MSOP Infrared {15 52c) 230°C paramefros en
b5y b sty keplens kg base al circuito
test circuit
al Characteristics matss 1, )
= 25'G, all switches open, RESET o W, unless oierwise noted
Symbaol | Parameter Conditions Min Typ Max Units
fLimitz]
I Supgly Cuerent Wy = 1.5V &1 150
Wy = 5V 1o | 250 A
Vg = 12V 150 | 400
[T— Contmi Voltage Vg = 1.5V 0.8 10 1.2
Wy = 5V 28 33 38 ¥
Wy =12V 74 EQ B
Vo Discharge Saturation Vg = L5V, Iy = 1 MA 75 150 il
Voltage Wy = 5V, Iy, = 10 MA 150 | 30 '
Voo Cuttput Woitage |Low) Vg = L5V, | = 1TmA 0z 04
Wy =5V 1, =3 ma 0.3 06 ]
Vg = 12V, I = S0 mA 14 20
W Duttput Woitage Wy = L5V, |5 = —0.25 mA 10 | 13
{High) Vg =5V, I =-2ma Ny fears 44 47 ']
Va = 12V, Io = -10 mAR 105 | 1.3
[ Trigger Volage Vg = 1.5V 04 0.5 06 &
Vg = 12V a7 40 43
R Trigger Current Wy =5V 10 DA
[ Resat Voltage Vg = 1.5V [Note &) 04 07 1.0 i
Wy =12V o4 | 075 | 11
Tniin Resat Cument Vg = 5V 10 oA
bewresy | THreshold Cument Vg = 5V 10 o
g Dischargs Leakage Wy = 12V 10 100 né
t Timing Accuracy SW 2, 4 Closad
Wy = 1.5V 04 11 1.25 s
Wy = 5V 1.0 11 1
Vg = 12V 1.0 11 125
atiavy | Timing Shit wim Supaly Vg =SV L1V 0.3 i
ANAT Timing Shift wim Wy = 5V 75 pomAC
Temperaturs -40C = T < H5'C
I Asianle Frequency W 1. 3 Closed, V, = 12V an 48 56 Hz
[ Maximum Frequency ax. Freq. Test CIrult, Wy, = 5V a0 MHz
ek Output Rise ang ax. Frag. Test Clrod 15 5
Fail Times

wiww.naticnal.com
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Electrical Characteristics mates 1. 2)
Test Clroult, T = 25'C, all switches open, RESET 10 W, unless othensise noted [Continued)

LMCESS

Symbel | Parametar Conditiens Min Typ | Max Unita
[Limbts)
by Trigner Propagation Deay | W, = 5V, Measurs Delay o i
from Trigger b Oulput

gk sl el et 4o e o [any ek e rwe 8 pedfed

[Rartirgs indicade bl bevend which demage b ihe devies msy o Cpemb

wpaaifle perlomancs liits. Sleerl Charsdensis sl DO and A0 sedica
g |irvits. This dsurs that (e dirdks & within e Operating Ralings. S peciisate
Bl B @ good bd iter of device pafonTiance

Froancts of oitering surlice moint diedois, and eso AH-1112 o miso BN IR
p Lot el AT TR O 00T ) ey Wy 1 Meged 10 e 20V or gied
aei: FEir 1 B 1

Teet Clrcult (Mote §)
E—|

:!jll[! Wi

i R

“ circuito para
los parametros

de maxima

~ frecuencia

usado para los

parametros, de las
caracteristicas

electricas

l— Trager  Dist =
1h -

RUTRUT i
crPUT Q==—tluipul Thresk ?_ bl e
s =S — LMESES ;i ;
WESET O—fome Cosiro ——L " il l__|_ il
| Iu.-:m- iF i
¥y — = fr—
T
TABLE 1. Package Pinout Hamas ve. Pin Function
Pin Function Package PIn numbsrs
8-Pin SO MS0P, and MDIP B-Bump micro SMD
GND 1 a3
Trgoer 2 B2
Dutpi 3 )
| Fesat 4 cz
Control Vpltage 5 c1
Threshold b E1
Discharge 7 Al
W B B2
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