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Figura 6.1.8

DIAGRAMA POLAR: RESPUESTA
OMNIDIRECCIONAL PERFECTA. La
escala desde el centro hacia el exterior es
la sensibilidad medida en proporcién a la
respuesta maxima (que se toma como
unidad). También puede acotarse en
decibelios. Una escala con cero en el
exterior y —25 6 —35 en el centro da un
diagrama similar para el margen de trabajo
principal.

Figure 6.1.b

RESPUESTA EN FIGURA DE OCHO
PERFECTA (BIDIRECCIONAL). La
respuesta es similar en el plano a través
del eje 02 —180% en el plano
perpendicular al eje 902 —2709, la salida -
es cero. A 602 del eje, la salida es la
mitad. La respuesta de la parte trasera
esta en oposicion de fase.

Figura 6.1.c

RESPUESTA CARDIOIDE PERFECTA. Es
la suma del omnidireccional y el de figura
de ocho cuando la méxima sensibilidad de
los dos es la misma. El 16bulo frontal del
“ocho” esta en fase con el omnidireccional
y se suman; el |ébulo trasero esta
desfasado y se restan.

Figure 6.1.d

RESPUESTA SUPERCARDIOIDE TIPICA.
Esta es una versiéon mas direccional del
micréfono cardioide. Es uno de la gama de
modelos que se pueden obtener
combinando respuesta omni y bi-
direccional en varias proporciones.
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Figura 6.2.a Esqueme de un micréfono de capacided.EBo es la fuente

Figura 6.2.b

Figure 6.3.a

Figure 6.3.b

de polerizacidén de alte tensién y Ef¢ fuente de baja

tensidn para alimentar el FET, montado en seguidor de
surtidor. C y R son respestivamente la resistencia y

condensador de carga.

Corte transversal del micrdéfono de condensador.

C o 6

;00000 Eit”- gk
N it

micrdfone de condensador

Este circuito muestre como cambla le respuesta direcch-
gnal, si varismos la polerizacién del diafragma.

1 Diafragme frontal,2 Placa eentral rigidea y perforade
3 Diafregra tresero, 4 Conmutedor multiposicién y poe
tenciémetro,5 voltaje de polarizacidn, 6 Resistencia
alte,7 Preamplificador, 8 Terminales de salids,

Cuando lea polarigacidén esta 2 0 el voltajs de ambos
diafregmas es el mismo y.por.sncime de la placa central
decla cdpsule funciona como micféfono emnidireccional

( de Presidn ).

En B es bidireccionel y le cédpsula mide gradiemte de
presidn
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Figura 6.3.c
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Figure 6.4.a Corte esquemétice de un micréfono eloctrodindmico de
bebine movil
Figura 6.4.b Corte esquemdtico de un micrdfono elcctrodindmico de
cinta
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Tabla comparativa de los diferentes tipos de microfonos
TENSION
IMPEDANCIA EFECTO INCONVE-
PO DEPSR%)'(?-A DE SALIDA DIRECTIVO VENTAJAS NIENTES NOTAS uso
MADA
. —Barato —Curva de —Debe ser Patabra
Carbon 2V Baja Acusado respuesta . montado {policia,
—Varia con -~Muy irregular en laxis,
1a sensihle posicion emisoras
frecucncia Robusto —Ruido de vertical portatiles,
fondo teléfonos)
—Sensible a -
los golpes
—Necesuta
una fuente )
de alimen-
tacion
—Produce
distorsion
Alta - Mu Excelente —Exige una - Poco —Estudio
Condensador 0,005V acuysado reproduc- ahag . sensible a de graba-
—Varia cion de tension los golpes. cion
con la todas las {100 a ~—No es
frecuencia frecuen- 200 vy recomen-
cias una gran dable
. Ausencia amplifica- para
4 de rurdo cion exteriores
' de fondo ~Precio
elevado.
—Le perju-
dican el
polvo v las
atmosferas -
corrosivas
TABLA COMPARATIVA DE LOS DIFERENTES TIPOS DE MICROFONQOS {Continuacién)
TENSION J
DE SALIDA IMPEDANCIA EFECTO INCONVE.”
TIPO APROXI- DE SALIDA DIRECTIVO VENTAJAS NIENTES NOTAS uso
MADA ’
Piezo-eléctrico 0,05V Alta Medho ?‘l::“n";m —~General
X ctén de Muy
con diafragma frecuen- ---Muy poco popular
cs Eraail sensible
- bigera, -S:i?sflhh' a los
mangja- 2 la ’ golpes,
ble, N —~La posi-
wensible, m."“(}dnd cion de
------- e R T B B Z";:" functona- - e - == -
Ausen ¢ miento no . i
de células 0,001V Alta Nulo o ?le“dc(;a s oritca gztuduo
de fondo grabacidén
Electradindmico 0,05 v Débit --Varia -- Excelente Presenta —Poco —General,
segun el reproduc ciertas sensible a .
de bobina modi:lo 1on de las resonan- lus gulpes.
notas cias inde-
graves seables
Ningan
ruido de
Y] fondo -
————————————————— — S i e e i L R R I
. Buena
de cinta 0,01 v Bidirec- reproduc- -Necesita --No es —Estudio
cional clon de un iman. -l recomen. de
- Constante todas las Sensible [~ «able para grabacidn.
sobre toda frecuen- atl viento. exteriar o
la gama . clas aire libre
de fre Ningun
.ocuencias ruido de
tondo

Figure 6.5 Teble comparetive de los

distintos tipos de micrdfonos.
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Esta tablae de valeres se sbtuvieron axpsrimental-—

mente, en slla se refleja la respuesta en tensidn de nuestre equi-
pe de medida frente a la presion sonore incidente en decibelios.
Estas tensiones estan comprendidas entre les 256 niveles de con-

versién del C A/D.

grdfica, estos puntes den luger al llamedo diagremea de dispersidn

de puntes, En esta grdfica también se representa la recta de re-

Asi misme se representan estos valeres en una

gresidn obtenide de los cdlculos antericres Y s - 0.277X +120

TENSIONES EN

NIVELES DE NIVELES
PRESION SONORA . EL MARGEN DE

(dB) (0-5 valﬂ CONVERSION |
a0 5 < 256
as 4,97 254
50 4,92 251
55 4,88 250
60 4.5 230
65 a.1 210
70 3.78 193
75 3.2 164
80 3 153
85 2.55 130
85 2.5 128
90 2.13 109
90 2.1 107
-95 1.7 87

- 9% 1.68 86

100 r.4z 71

- 103 L.06 54

105 1.03 52

110 U..7 .3 36

110 0.68. 35

114 0.280 14

120 0.028 1
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CALCULD DE LA LINEA DE REGRESION

Experimentalmente se ha conseguido la siguiente tebla

de valores que correspeonden & los niveles de tensidn que ofrece nues-

tro eqguipe, en la entrada de conversidn del C A/D. para una sarie de

valores de SPL conocidos previamente, con :‘odos estos valorss con-

feccionamos la tabla de valores y el diagrama de dispersidn de puntes

que a continuecidn presentemes, Con tedos estes valares haellaremos
la funcién que los relacionan. ‘

Para obtener eate funcidén se utiliza el métedo de ajus-
te por minimos cuadradeos; al representar tedes estos puntes sbtene-
mos el diagreme de dispersidn de puntos, ver Fig. en ella ss observa

oue los puntos estem practicamente alineedos. Lea dispersién de algu-

na de las medidas de deben eh parte a causas fortultes, ya qua'péra;—

tiendo de los mismos dates iniciales, obtenemos resultadeos muy pare-
cidos.

Todos estos puntos del diegrama de dispersidn se ggru-
pan alrededor de una cisrta lfinea llamade linea de regresién ¢ linea
de ejuste, esta lfnea es la que queremes hallar,

Pera ellpo las desviaciones de los puntes del diegrema
de dispersién respecto de la linea de regresidén he de ser minima, la

desviacién de los puntos se mide por el memente cuedrdtice.

2 2
M= Z_[Yi - f(xi)]

El tipo de 1lfnea de ajuste mds useds es la linea rectea
pués ademds de ser la més sendille, otras funciones pusden referisse
a este tino de curva, mediante sl empleo de papel legaritmiceo, semi-

logeritmice u etros,

114

PO N

ion reafizada por ULPEC. Biblioteca Universitaria, 2008

los autores. Digitali

©Del



S1i la recta de regresién es Y = a 4 bX, hallames

a y b con la condicién de_. que 21 momente sea minima.

m 2
M= Z (YL - a - bxi)
=1

-,

ebteniendo las siguientes ecuaciones.
Svi 2 Xiz-—XXi D xivi

T nXxf — (3 x)*

n Y xive — I xilvi

nzx1" - (T x4 )w

Sustituyehdo estes valeres en y-‘ad-bx, sbtenemos

la rectea de regresidn de y sebre X.
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Hemos de calculer los elementes que interviesnsn

an las férmulas que nos dan los valores de a y b gue son:

}. X1, ZY:I., ZXiz

Sxvi y & xt)z
para ektlo dispondremos los datos y opsraciones en le siguiente
' tabla | '
Xi = 256 NIVELES Yi = NIVELES 3
DE DE X1 Xivi
CONVERSTON PRESION SONORA
256 40 dB 65536 1|240
254 a5 64516 11430
251 S0 63001 ‘12550
250 55 62500 13758
230 &0 52900 13800
210 65 44100 13650
193 0 37246 13510
164 75 26896 12300
153 80 23409 12240
128 as 16384 10880
130 85 16900 11080
169 S0 11881 9810
107 €0 11449 9630
~87 95 ?569 8265
as 95 - 7= 7369 8170
” 100 5926 7700
71 100 5041 7100
sigue,
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X1 = 256 NIVELES |  Yi= NIVELES ,,
DE DE X4 X1v4
CONVERSION PRESION SONORA

bk i

54 105 2916 5670

52 105 2704 5460

36 110 1298 3980

35 110 1225 3850

14 114 196 1596

1 120 1 120

" S
TOTALES| 2948 1544 530988 206731

1944 ¢ 530988 &~ 2948 ¢ 206731

@ = ‘s = 120
23+ 530988 -- 2948
23 « 206731 -~ 2948°¢ 1944
b = 2 m - 0'277 o

23+ 530988 —. 2948

por tante la recte de regresidn es Y ¢ -0 J2‘7'7)(4-12[.')
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7:6__PROGRAMA DE MUESTREQ DE_SPL

Este orogrema en basic, tisne la funcidédn

de leer el puer o del usuario del commedore 64, Este puerto permi-

le conexidn desde el exterior a1l ordenador. Los B bitsdel puerte
B son: PO - Pb7 a este puerto conectaremos el bus de nusestre
equipo. &n sintesis, el eordenador va generando unos pulses de red
loj a medida que va leyendo caeds una de las posiciones de memorie
Los pulsos de relej se generan por el bit 2 del puerto A del cemm
modore, cque rambién estd oresente en el puerts del usuario.

En =s-a memoria se presenta a continua-
cidn el organigrama y 3l programa en bssic que lleva a cabe la
lecura del puero y genera los pulsos para le lectura. En este
programa se han incluido bastantes RSY pare ocus gl leec or nueda ¢
comorander con faclilidad, aue szstes realizan-lo en ceda momento el
programa. |

La estructure del orograma es la siguion-
te se va ha realizar una lectura sincrena de toda la capacidad de
memoria de nuestro equipea de medides, pars ello realizamos un
bucls de 4K; previamente se he abierto un fichers secuenciel ds
escri-ure, ya oue, es*tos datos finalmente quedardn guardados en
el mismo., El nombre del fichers se la impone =1 eperador, Fn la
Subrutina 500 se lee el puerto y este valor formade por una ca-
dena de 8 bit se convierta a un velor decimal correspondiente al
dato leido en el guerta,.para finalmente, en la subrrutina 1000
convertirlos en dB(A), siguiendo la curve de regresidén’ .sbtenira
segin la relacidn SPL-Tensidn-Nivsles de ceonversidn que se obtie-
nen al opera con el ecuipo., Para finalizar, se cisrra el fichero

y termine la ejecucidn del progrema,
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~ORGANTIGRAMA —-

INICIO

v

ABRIR FICH=RND

LEER PUERTO B PbO-Pb?7

SUBRUTINA DE CONVZRSION
BINARIO- DECIMAL

{

SUBRUTINA OF CONVERSION
DECIMAL-DECIBELIOS (dB(A))

M

VISUALIZAR DATOS

GUARDAR =N FICH=RO
SECUNCIAL

!

GENERAR PULSO DE RELOJ
PA2 = 1, PA2 = O

NO

CERRAR FICHERO

4

END
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READY.

19 REM PROGRAMA EN BASIC PARA LA LECTURA DEL PUERTO DEL USUARIO DEL COMMODC
20 DIM AG000>

30 REM *X APERTURA DEL FICHERO SECUENCIAL xx

4@ INPUT "NOMBRE DEL FICHERO SECUENCIAL”;N$

50 QOPENZ,8,2,"0®:"+N$+", 8, W"

6@ POKE 56579, 0: REM DIRECCIQONAMOS PUERTO B COMO ENTRADA
70 POKES6578, 2: REM DIRECCIONAMOS PAZ COMO SALIDA

89 REM X% BUCLE DE LECTURA DEL PUERTO DEL USUARIOXx

90 FOR I=1 TO 4096

10® REM XX LECTURA PUERTO DEL USUARIO Xx

110 GOSUE 500 : REM CONVERSION BINARIO-DECIMAL

120 GOSUB1000 :REM CONVERSION DECIMAL DB (AD

139 REM xXx ESCRITURA DE DATOS EN EL FICHERO SECUENCIALXX

14¢@ PRINT#2,Y,CHR$ (13> ‘

158 REM k% GENERACION DE LO8 CICLOS DE RELOJ EN PUERTO A, PAZ2XX
16@ POKES6576, 2

179 POKES6576, @

183 NEXT I

190 CLOSE 2

20@ END

500 REM *xx SUBRUTINA DE CONVERSION DE DATOS DE BINARIO A DECIMALXxX
51 C=0:X=1

529 FOR J=@ TO 7

5390 IF PEEK(56577> AND X THEN B=21J

540 C=C+E

550 X=2xX

560 B=0

57 NEXT J

580 PRINT LA LECTURA DEL PUERTC B EN DECIMAL ES=";C

599% RETURN

190¢ REM *x SUBRUTINA DE CONVERSION DE DECIMAL A DECIBELIOS (DB(AY)> xX
1010 Y=-0.277*%C+120

102@ PRINT " EL VALOR DE PRESION SONORA ES ";Y;"DBC(A)"

1020 RETURN

READY.
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N ANGLE OF
SOUND SOURCE - INCIDENCE (70°)
INCOMING ——_ ™
SOUND WAVE ~
\_../
an
AXIS OF
MICROPHONE

PLANE OF
. MICROPHONE
{a) TopView
AXIS OF
MICROPHONE
VERTICAL ANGLE
. /—\ ‘/— (‘50_ 700)
/\ \
AN\
_'///
— PLANE OF
_ - MICROPHONE

~ (b) Side View

Figura 8.2 Orientacidn del micréfono, mode de operar

respecto de le onda sonora incidents.

0 200 500 1000 2000 5000
FREQUENCY (H2)

Figure 8,3 Perdida de sensibilidad en dB8, respecto de la
frecuencia, cuando hacemos uso de la pentalla

antiviente.
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d8 CORRECTION (TO BE SUBTRACTED FROM TOTAL NOISE)

——

0 2 3 4 5 6 1 8 9 10

dB DIFFERENCE BETWEEN TOTAL NOISE &
' BACKGROUND NOISE MEASUREMENTS

Figure 8.4 Correccidén que se ha de realizar
para atenuar el efecto del ruido
de fondo sobrs las medidas de
S.P.L.
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dB ﬁk
754

70

65

601

55+

504

45

40 >

1920212223241 2 3 4 5 6 7 8 9 10111213141516 17 18 19 Time

Fig. 9.1 Esta figura muestra la variacidn de Leq, L10,
Y DE LSO en funcidn de la hora, en periodes

superiores & 24 hores.
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Fretfuency

D
Weighting
Instant. Level L, Lpy (approx.) = L, +7dB
Max. Level L Amax. Loy (@PProX.) max.
) ta 1 Lew
= 10 = 10
Event L.x=10log ( T 10 10 dt ) Lepy=10 Iog( T. 10 dt)
Exposure
P Ter=1s

Tref= 10 S

Event Exposure

LAX = LAmax. + AA

Lepn (@PProx.) = Loy (BPProX.) max. + Apy

using t, -t
Duration A =10log (2 7 )
Allowance . ret

t, — t4: time interval where level is within 10 dB of max.
Long-term ; (7T 7 e
Exposure L., = 10log (T 100 dt ) Lpneq = 10 log (—T— 10 0 dt )
over Time 0 0
Period T .
Using Laxi LEPNi
Individual Leg = 10 log ( TT’E’ Z 10 10 ) Leneq = 10 l0g ( —TT—e’ Z 10 10 )
Event - 7
Exposures
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Country Limit - l:’:'::’tl:?
Sweden
Federal Republic of Germany 85 dB(A) 3
Most other European countries 90 dB(A)
US Department of Defence 84 dB(A)
USA (Fed.)
Canada (Fed.) 90 dB(A) 5
Brazil, Chile 85 dB(A) 5

Tabla 9.4 Niveles lfmites de exposicién sonora en dife-

rentes paisas y el facbor divisor del tiempe

de exposicidn " q ",
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Retencion de carga .
Densidad de empaquetado
Densidad de energia
Relacion entre el régimen
de descarga maximo y
nominal
Resistencia interna de una
. pila tipica de 1 Ah .
Temperatura recomendada
Coste relativo .

Cilndrica Boton
Moderada Buenn
Regular Buena

80 a 100 Whilitro

50 a 100

25 mitiohmios
—20a +45"C
Medio/alto

60 a 80 Whilitro

20a40

50 a 100 miliohmios
0a+45°C
Bajo/medio

Figura 10.1 Comparecidn entre las baterias de Niquel—
Cadmio, Cilfndricas 'y de Botén.

ELECTRODO LAMINA DE
ARANRELA DE TAPA'  NEGATIVO CONEXION NEGATIVA
CIERRE \
~_ \ ELECTRODO
ENVOLTURA g oz, POSITIVO
Eg;;cl ;Rooo oo /I//I///IA X
SITvO - \\\\\\\\\“ SEPARADOR

NG HIIT T LTI T F IR 77
CAJA / /

FUNDA
AISLANTE
LAMINA DE, ELECTRODO  CON
CONEXION POSITIVA NEGATIVO TENEDOR

AISLANTE

Figure 10,2 Cu’nstrucciéﬁ tfpica de una pila Niquel-
Cadmio, de Botdn

ARO DE CIERRE

CONECTOR

DE NYLON
PLACA SUPERIOR
CAIA DE ACERO NIGUELADA (POSITIVO)
NIQUELADO (NEGATivQ) ‘\ CONECTORES

DE NEGATIVO

ORIFICIO OE SEGURIDAD
DE AUTOCIERRE

OE POSITIVO

SOPORTE

ELECTRODO
NEGATIVO

SINTERIZADD = .

" ELECTRODO
POSITIVO

SINTERIZADO

Figure 10.3 Construccidén tipica de una plla de
‘ Niguel-Cedmio, €ilfndrica.

f
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CARACTERISTICAS DE LAS PILAS DE NI-CAD MAS

CORRIENTES

: : Dimens. aprox. Resistencia interna  Corriente aprox. Pila primaria
Tipo de pila Cap acu;i:’j,;omlnal (diam. x altura) Pes:?garj)rox. aprox. con plena de cortocircuito de cinc-carbon
(mm) carga (mQ) de pico (A) comparable
AAA 0,18 445% 10,5 10 80 20 HP16
AA 05 14,5x50,5 24 24 35 HP7
C 2,0 26 x49 17 70 70 HP11
D 4,0 33,5 x 61 7 150 110 HP2

e T T

TENSION DEL ELEMENTO (V)

- 1]
Pioe s Gmin

] - IM o L
 somin  36min 42 min 7%4Bmin

Figure 10.4 Ceracteristicas de descarge de una pile de Niduel-

Cadmio, Cilfndrica.
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TEMNSION DEL ELEMENTO CON CARGA (V)

15
\
AN
T ~—
S—
1-0 ~-
~
N
N\
054 \\
\ NIGQUEL - CADMIO
CINC-CARBON
0 T T T ]
0 5 10 15 20

HORAS DE FUNCIONAMIENTO (CONTINUQ)

Figura 10.5 Comparecidn de las cerecteristices de descarga
de las pilas de Niguel-Cadmio y las pilas de
Cinc- Carbén -

Figura 10.6 Cafacta@is_ticas propies de descarga de una
baterfa de tres pilas de botdn en cescada
con una corriente de descarga constante de
2 uA, ' ‘ '

w
A

W
o

l

~
w

o

600 1200 1800 2600 3000

TENSION OE LA BATERA —V
~
an

TIEMPO DE DESCARGA ——-» T (HORAS)
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20 L

i

LA

6 N

HORAS
4 N
3
\\
- 2
: N
< -
O 40
N
Z 30 A
Q
w 20
[a]
o
o
s 10
|35 ]
= 6
MINUTOS

4

3

2

1

cio ¢ ¢ 5¢  10C

REGIMEN DE CARGA

Figure 10.7 Regimenes méximos de carga indef@nida para
varias baterfas de niquel-cadmio,

Ny

Figura 10.8 Tiempo de carge en fluncién del régimen de
cerga de las baterfas de niguel-cadmio.

MAX CORRIENTE DE
TIPQ DE BATERIA CARGA INDEFINIDA
(mA)
AAA 20
AA 66
C 250
D 500
PP3 141
PP9 100 h
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A DE COMFONENTES

FESISTENCIAS

Fei o= A20D ohm
'ﬁﬁ = AR ohim
w7 ohm
B o= 100 wintisl
RS = BRI = RIZ = R14 = RIS = R3O = R3IL = Kb - éhm.

g = Bl ohm

P o= RE9 = 10K ohm

= S

= L0 ohin

ey

Flé = 200 ohm

R1I7 = 31 ohm

R18 = ZK92  ohm

1% = 52K ohm

RZ21 o= 820 ohm

R22 = 1% ohm

R2E = RZ4 = K1 ohm ' o
R25 = R24 = 51K ohm
R28 = FE2 ohm

TODAS LAY RESISTENCIAS DE 174 W
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COMBENSADORES

21 = 4.7 uF ELECTROLITICO
T2 = 100 Y 47 uF "
CE o= 2.2 mF H

L4 = 05 = 0,33 uF

Cé = 0,47 ufF

,
7 = K2 pF

CLo = 150 pF

-
ey
o
3
Hi

2N 2222

CIRCUITOS INTEGRADOS

02 = ICE = [0& = IOV = 108 = IC% =TTCI1O = TL 084

179
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LF A998

4521 v 43518
AL GE04

IC1S = 4116
4010

4075

FAEAE

FMND = QQBI; OR
4040

A0

DE CUARZOD DE F=

4071,

1 MMz

MOT

= 4069
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FUENTE DE ALIMENTACION
HEL MICROFONO
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JICE D HOJAS DE CARACTERISTICAS DE LOS

CIRCUITOS INTEGRADROS
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'S j ; te Maxi i 5
i P imum Ratings
3 National Audio/Radio Circuits | fwso g =2
S i d 4 vollage Operating Temperature Range 0°C 10 +70°C 8
> emicon UCtOr ) +30v Storage Temperature Range —65°C 10 +150°C
—d Tu3B7A +40V Lead Temperature (Soldening, 10 seconds) 300° ;‘
. ~— H .ege *« Drssipation {Note 1) 660 mw
| S | LM3B7ILM387A Low Noise Dual Preamplifier R | 2
; Sags ica aracteristics 1, = 25°C, Ve = 14V, unless otherwise stated.
: & | General Description Features eclf . i 8
3 5 The LM387 is a duat preamplifier for the amplification ® Low noise 1.0 1V total input noise PARAMETER CONDITIONS MIN - TYP MAX UNﬁ ~
of low level signals in applications requiring optimum ’ : i
. . = viv
notse performance. Each of the two amplifiers is com- ® Hhgh gain 104 uB open loop e Gain Open Loop, = 100 Hz 160.000 ! >
Pletely independent, with an internal power supply ® Single supply operation oply Current LM387, Ve 9-30V, R == 10 mA
decoupler-reguiator, providing 110 dB supply rejection » i B "
g Wid | LM387A, Ve 9-40V, R = 10 m
. and 60 dB channel separation. Other outstanding features 146 supely range ::::g:; o o 30V ‘Cc : '
include high gain {104 dB), large output voltage swing A 9 10 40V -t Resistance
{Vee-2Vp-p, and wide power bandwidth (75 kHz, = Power supply rejection 11048 Positive tnput 50 100 k2
?0 Ve-p). The LM387A. is 3 selected version of the ® Large output voltage swing (Vee — 2V)p-p Negative Input 200 ks
LM387 that has iower noise in a NAB tape circuit, and . Wi ’ '
<47 cperate on a larger supply voltage. The LM387 op- Wide bandwidth 15 MHz unity gain ut Current
222z from & single supply across the wide range of 9V ® Power bandwidth 75 kHz, 20 Vp-p d .mganve Input 05 31 uA
10 30V, the LM3B7A operates on a supply of 9V 10 40V, "l " N . . -
; nternalty compensated . & xout Resistance Open Loop 150 e
5 The amplifiers are internally compensated for gai & Sh i
- gains ort circuit protected « out Cursent Source 8 mA
greater than 10. The LM387, LM387A is available in an - & Performance similar to LM38} Zeiput Cues )
8lead dualindine package. The LM387, LM387A is ° Sink 2 mA
biased like the LM3B1. See AN-64 and AN-104. saput Voltage Swing Peak-to-Peak Vee—2 v
.ay Gain Bandwidth 15 . MH2z
Schematic and Connection Diagrams i v sinal Frequency 20 Vp-p (Ve > 24V), 75 kHz
Ver . § ievonse THD < 1%
L]
. | e — —— e —— T - T~ ; vaximum Input Voltage Linear Operation 300 mVrms
! } a L Dusl-in-Line Package “ iy 390V Rejection Ratio f=1kHz ) 10 _ dB
: | 3" \' | N | . , L input Referred
: an p' “n i -
i ! o ] . I : Zunnel Separation =1kHz 40 60 dB8
: - o . .
; : T R Q@ ! = ' ] ) 4 “»at Harmonic Distortion 60 dB Gain, f = 1 kHz 01 . 05 %
i ————— . N
3 | | Y. [ | o - I v "7al Equivalent Input . 10-10,000 Hz )
i L | - l I M . Noise {Fiat Gain Circuit) LM387 ' - 1.0 : 1.2 uVrms
i : X A Yete  J o A Figure 1 o L S R
i L 0w . i Y |
| | Y W% @n |y Y Tor view &é Mput Noise NAB Tape Unweighted .
| : 4 " = : Order Number LM387N ;@ Plavback Circuit LM387A 400 - 700 uVrms
| ] - i Soo e LM387AN Gain of 37 4B * Figure 2 i i
} $ | NS Package NOSB B T . { juncti
' . n _J o 1: For ion in ambisnt above 25°C, ths device must be derated based on ¢ 150°C maximum junction temperature and &
b ) N —_— Bemal resistance of 187°C/W junction to ambient. N )
Typical Applications : Typical Applications (continueq) ’ s R . 10
Two-Pols Fast Turn-ON NAB Tepe Preamplifier . Frequancy Response of NAB
B My Circuit of Figure 2
. . - .
. o - ” WABFLAYRACK
———I - “
N . uw "o . N
. - . X
. _ P ™
2 “
3 x
< > » =
% - wa—] u
- n
= s 20 N2 Tk X B TRIN
il Siatie o)
FIGURE 1. Flat Gain Circuit (Ay = 1000) : FIGURE 2. NAB Taps Circuit G - :
- . ¥ .. »
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GENERAL DESCRIPTION

iz Operational Amplifier

Thé XR-084 junction FET input quad operational amplifier is designed to offer higher performance than conventional bipolar quad
op-amps. Cach of the four op-amps on the chip is closely matched in performance characteristics, and each amplifier features high
slew-rate, low input bias and offset currents, and low offset voltage drift with temperature. The XR-084 FET input quad op-amp is
fabricated using ion implanted bipolar/FET or “BIFET” technology which combines well-matched junction FETs and high-per-
formance bipolar transistors on the same monolithic integrated circuit.

r £ATURES

ct Replacement for Texas Instruments TLO84
Same Pin Configuration as XR-3403 LM324
High-lmpedance Junction FET Input Stage
Intzrnal Frequency Compensation
Low Power Consumption
Wide Common-Mode and Differential Veltage Ranges
Low Input Bias and Offset Currents
QCutput Short-Circuit Protection
Latch-Up-Free Operation
High Slew-Rate . .. 13 V/us, Typical

APPLICATIONS

Active Filter Design
Sample/Hold and Servo Systems
Audiv Signal Processing

Analog Control Systems

EQUIVALENT SCHEMATIC

ABSOLUTE MAXIMUM RATINGS

" Supply Voltage 18V
Differential Input Voltage 30V
Input Voitage Range (Note 1) 15V
Output Short-Circuit Duration (Note 2) Indefinite
Package Power Dissipation:

Plastic Package 625 mw
Derate Above Ty = +25°C 50mvV/°C
Ceramic Package 750 mW
Derate At ¢ Ty =+25°C 6.0 mwW/°C
Storage Temper-iure Range —65°C to +150°C
Note 1: For Sup,!y Voltage less than 215V, the absolute m:mmum

input veiiige is cqual to the supply voltage.
Note 2:

that the dissipation rating is not excezded.

AVAILABLE TYPES

Part Number Package Operating Temperature
XR-084M Ceramic —55°Cto +125°C
XR-084N Ceramic —~25°C to +85°C
XR-084P Plastic -25°Cto +85°C
XR-084CN Ceramic 0°C 1o +75°C
XR-084CP Plastic 0°C to +75°C

FUNCTIONAL BLOCK DIAGRAM

The outnut may be shorted to ground or to either supply.
'l‘cmpem vire and/or supply voltages must be limited to ensure

NEA SV EITING e
IR

SN ERTING
INFLT

ML
vJ

QouTryr

(One Channet Only)

' E OUTPUT D
~ineutT A |2 j E l '{E'-mmr o
sinpuUT A §3 E +INPUT D

1] - vee

+INPUT B |5 E +INPUT C
—-iINPUT B | & :b—' [¢:3 —INPUT C
outPUT B | 7 't E OUTPUT C
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- ELECTRICAL CHARACTERISTICS

T, = 25°C, Ve = £15V, unless otherwise Specified.

XR-084M XR-084 XR-084C
CHARACTERISTICS  [yey Tryp. IMax, [MIN. [cYp. {Max. MmN, | TYP. [MAX, UNITS | SYMBOL CONDITIONS
Input Offset Voltage 3 6 3 6 51 15| mv Vos Rs =50Q, T, = 25°C
9 9 20 § mV Vos Rg = 5082, T = Full Range
Offset Voltage 10 10 10 uV/°C | AVos/AT | Rg =508, Ta = Full Range
Temp. Coef. '
Input Bias Current Ig
30| 200 30! 200 30| 400 | pA Ta =25°C
50 20 20 ] nA Ta = Full Range
Input Offset Current » Ios
.51 100 S| 100 51200 ] pA T, =25°C
b 20 10 S nA Ta = Full Range
Supply Current 141 28 141 28 14 ) 28 mA lee No Load, No Input Signal
(per amplifier)
Input Common Mode *12 +12 +10 v Vicm
Range -
Voltage Gain ' VimV Ry # 2K, Vp =210V
50 | 200 50 | 200 25 | 200 AvoL Ta =25°C
25 25 15 Ta = Full Range *
Max. Output Swing Ry 2 10KQ
(peak-to-peak) . :
41 27 24 27 24| 27 v Vore Ta =25°C
24 24 24 Ta = Full Range
gput Resistance 10" 10"? 101 Q Rin Ta =25°C
Unity-Gain Bandwidth 3 3 3 MHz BW T, =25°C
Common-Mode Rejection 80 86 80 86 70 76 dB CMRR Rs<10KQ
Supply-Voltage Rejection 80 86 80 86 70 76 dB PSRR
Channe! Separation 120 120 120 dB Ay =100, Freq. = 1 kHz
Slew Rate 13 13 13 ViuS dVour/dt | Av =1, R =2KQ
~ CL =100 pF, V, = 10V
Rise Time 0.1 0.1 0.1 usec te Ay =1, R =2 KQ
Overshoot 10 10 10 % to CL=100pF,V, =20mV
Equivalent Input 47 47 47 nViVHz | e Rg = 10002
Noise Voltage f=1kHz
2 191
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Defmmon oi Terms
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L

- Acquisition Time: The time requured to aoqunre 3 new
analog input voltage with an output step of 10V, Note
that acquisition time is not just the time required for
the output to settle, but also includes the time required

the proper value when switched to the hold mode.

. Aperture Time: The delay required between “Hold"
) oomq@nd and an input analog transition, so that the
,transition does not affect the held output.

Dynamic Samphng Error: The error introduced i into the
held output due to a changing analog input at the time
the hold command is given. Error is expressed in mV
with a given hold capacitor value and input slew rate.

Note that this error term occurs even for fong sample
times.

Z6T

* for ali internal nodes to settle so that the output assumes -

-Gain Error: The ratio of output voltage swing to input

voltage swing in the sample mode expressed as a percent
difference.

Hold Satﬂit_lg Time: The time required for the output
to 'settle within 1 mV of final value after the “hold”
logic command.

Hold Step: The voitage step at the output of the sample

" and hold when switching from sample mode to hold

mode with a.steady (dc} analog input voltage. Logic
swing is 5V.

7-4
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LF198/LF298/LF398, LF198AILF398A 3
Monolithic Sample pnd Hold Circuits

General Description Features

The LF198/LF298/LF398 are monolithic sample and 8 QOperates from 15V 10 tlBV supplies

hold circuits which uti|izg BI-FET tef:r.\r.lology tlo obtain ® Less than 10us ncquas:tnon time e
ultra-high dc accuracy with fast acquisition of signal and )

low droop rate. Operating as a unity gain follower, dc = TTL, PMOS, CMOS compatible logic "‘P“‘
gain accuracy is 0.002% typical and acquisition time is = 0.5 mV typical hold step at Cp, = 0.01uF
as low as 6us to 0.01%. A bipolar input stage is used to .

achieve low offset voltage and wide bandwidth. Input ® Low input offset ... e

offset adjust is accomplished with a single pin and does = 0.002% gain accuracy

not degrade input offset drift. The wide bandwidth 8 Low output nouse in hold mode

allows the LF198 to be included Inside the feedback .

[ ] id
loop of 1 MHz op amps without having stability Input charactenmcs do not change during hol mode
problems. Input impedance of 1010Q allows high ® High supply rejection ratio in samptle or hold
source impedances to be used without degrading 8 Wide bandwidth

accuracy.

Logic inputs on the LF198 are fully differential with
low input current, allowing direct connection to TTL,
PMOS, and CMOS. Differential threshold is 1.4V. The
LE198 will operate from t5V to t18V supplies. it is
available in an B-lead TO-5 package.

Pchannel junction FET’s are combined with bipolar
devices in the output amplifier to give droop rates as
low as 5 mV/min with a 1uF hold capacitor. The JFET's
have much lower noise than MOS devices used in pre-
vious designs and do not exhibit high temperature
instabilities. The overall design guarantees no feed-
through from input to output in the hoid mode even An “A’ version is available with tightened electrical
for input signals equal to the supply voltages. specifications.

OFFSET

Functional Diagram °
————————————
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3 | 5
R 13 BB
S o0 ’ . ) ' PR : 3
i T8 Supply Voltegs 2 s Input Voltige /¢ ; — — T — T "4
L ‘_l | Power Dissipation (Package ) (Nou \) ! »‘500 w e “ Logic To Loﬂ-c R ot . ;+7v . =30V | PARAMETER i - .- ) CONDITIONS - =0 ™ S i
. Operating Ambient Temperature Renge } K 111. B AT ‘}5. % (Now2)- RPN -1 ek ! s - + . IN "
2 LF198/LF188A . —66°C o +125 c . , Qutput Short C-'eu"lD"r -, v Indefinity Offset Voitage, (Note 6) Tj=25°C B . N
Pro) LF298 . =25°C to +85°C oAy * Hoid Capacitor Short Circuit Duration ' PR S 30 s0c N Full Temparature Rangs © *. % 2 v »
- LF398/LFI98A . 0°C to +70°C Leed Temperaturs {Soidering, 10 uconds) 300°C [ . i . I I
‘ N . . B Finout Bias Current, (Note 6) Tj=25°C i s | 2 . nA o0
g Storage Temperature Range . —86°C1o+150°C R T - § L d . | =
: ll- . : i . Full Temperature Range . . 75 nA r
o | N ' ) . . : t Impedance Tj=25°C ) jo'o ' n
m" Electrical Characteristics (note 3) ‘ Tj= 26°C, R = 10k : 0002 | 0005 0004 | 0005 % 8
Fui} Temperature Range 0.0t 0.01 %
@ _ _ &
P ] . LF198/LF298 LF398 uNITS ! Fudmrouyl Attenuation Ratio Tj« 26°C, Cp = 0.014F 86 96 86 80 : dB
m PARAMETER CONDITIONS MIN TYP MAX MIN TYP MAX g tkHz r
wd tnput Offsat Voitage, {Note 8} =28°C . 1 3 2 7 . mv B £ Output Impedance - Tj = 26°C, “HOLD" mode 05 1. . [ X3 1 1] 1'
. B . Full Tempersture ngc . [ . R 10 mv : Full Temperature Range 4 » i a @
g" input Bim Current, (Nove &) | Tjm26c T s 25 B I na  BGUMoLD" Step, iNote ), .| Tj=25°C, Gy = 0.01F, vouT = 0 os | 1 R D] mv o
L T oL F““ Temprature Rangs : L : ) " 1o na ~‘?snpplv Current, {Note 6) T2 : 5 | ss T} as 65 . | mA E
 n 25° . 10 10 H T
ad [ tnput impedance Ti=28C 10 ‘ Logic and Logic Reference Input |  Tj = 26°C : 2 10 2. | A r
00 | GainEnor Tj=25°C, AL = 10k 0002 | 0005 0.004 o001 % Carront 3
[ X 002 %
a’ Full Temperature Rangs 602 .-Leakage Current into Hold Tj= 25°C, (Note 5) 0 100 0 100 pA ‘D
E Feedthrough Attenustion Ratio | Tj = 25°C, Cp » 0.014F 88 9 80 9. , a8 Capacitos (Note 6) Hold Mode . : P
o | et . : : - : J “Acquisition Time 10 0.1% AVQUT = 10V, Cp = 1000 pf N 8 4 6 us >
Output Impedance Ty~ 26°C, “HOLD” mode 0.5 2 0.5 4 2 ; Ch ~0.01uF 90 2 2 % s
B N X Q .
Full Tempersture Rangs ‘ . o 5”0!4 Capacitor Charging Current VIN - VQouT = 2V 5 5 mA
- - . - 26° - - R R v
HOLD" Step, {Nota 4) Tj=25°C. Ch = 0.01F, VOuT = 0 058 20 10 25 " Supply Voltage Rejection Ratio vout =0 20 10 90 10 a8
. o A
Supply Current, {Nots &} Ti228°C : 45 55 48 85 " Ditfacential Logic Threshold Tj = 25°C 08 | 14 24 08 | 14 24 v
Logic and Logic Referance Input Ti= 26°C 2 10 2 10 HA
Currant ot . : o Nots 1 The maximum |uncnon temperature 5f the LF198/LF198A is 150°C, tor the LF298, 115°C, and tor the LF398/L.F398A, 100°C. When .
R - = 26°C. (Nota 5| 20 100 30 200 pA ing at el , the power dissipstion must be di ed based on a thermal resistance (Q‘A) aof 150°CW.
L"h? Current inta Hold Ti - (Note 5) Note 2: Aithough the differential voitage may not exceed the limits given, the common-mode voitage on the logic pins may be equal 10 the
Capacitor (Note 6) Hold Mode supply voitages without causing damage to the circuit. For proper logic operation, however, one of the logic pins must siways be at least 2V below
Acquisition Time to 0.1% AVQUT * 10V, Cy = 1000 pF 4 . s the positive supply and 3V above the negative supply.
Cp = 0.01F 0 P} us Note 3: Unless otherwise specified, the following conditions apply. Unit is in “sample” mode, Vg = 115V, T = 25°C, ~115V < V)n < +1V 5V,
A Ch = 0.014F, and R = 10 k2. Logic reference voltage = OV and logic voitage = 2.5V.
Hold Capacitor Charging Current VIN - VouT =2V 5 s m Nots 4: Hold step is sensitive to stray capacitive coupling between input logic signals and the hotd capacitor. 1 pF, for instance, will create an
Supply Voltage Rejection Ratio Vour=90 80 110 80 10 dB :diti:;nal 0.5 mV step with a 5V logic swing and a 0.0 14F hoid capacitor. Magnitude of the hoid step is inversely proportional to hold capaci-
 value,
i i i = 25° o . K 24 v
Differential Logic Threshold Ti=25°¢ 08 14 24 08 14 Hah 6: Leakage current it measured Bt a junction temperaturs of 25°C. The sffects of junction temperaturs rise dus 1D power dissipation or

can be by bling the 26°C vaiue for each 11°C incresse in chip temperature. Leakage is guaranteed over full input
signal range.

Note 6: These parameters guaranmed over a supply voltage ranga of 5 10 18V,

Typical Performance Characteristics

Aperture Time* Capscitor Hysteresis Dynamic Sampling Ecror
. i 500 (—T—1—— L] POLVPROPYLENETR '™
~ ok vt e vy £ nvﬂ‘!‘;::x:— AND POLYSTYAENE
’ : wol SVaur S1av TIME CONSTANT
. [ aviy = 1o 2
30 [ s W wE g
L NEGATIVE [ £ g =
250 INPUT STEP ¥ =
bl < 3 T 10 8 H
L F MYLAR E o=
50 ,4/ POSITIVE 2 TIME [
- INPUT STEP |
1l cousTaNT /POLYPROPYLENE i
) 1 1 AND POLYSTYRENE
Jom, w RYSTERESIS
© 01
w 425 0 25 58 15 180 125 150 u ' " 0
IUNCTION TEWPERATURE °C) SAMPLE TIME (ma) WRPUT SLEW RATE (V/wn)

*Sea Definition of Terms
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8 Ty;‘l Per(orrnance Characteristics (continued) ¢ *éﬁ’:gz;r .;,,m
w Output Droop Rate . . Hold Step - _ “Hold” Settling Tlma'v o \." ~ ﬂﬂ! i phlse delays through the cireuix autmg an mput-output' . .
o —r— differential for fast moving signals. In addition, although {
2 _‘v:“\:‘“tfl:‘-v Hold step, acquvsmon nmo v\d droop rlte are the 'the output may have settled, the hold capacitor has an .
o y +— majortrade-offs in the seléction of hold capacitor -~ additional lag due to the 300 series resistor on the chip.
- g § ;nlue. s.‘u nnS cosft ‘:\ay also Pa::gl; mp:n:ntdfor “This means that at the moment the “hold” command
£ . larger values. Use o e curves inc with this data the hold itor vol be h
p=dd g h A f arrives, the ho P ge may
w ~ E sheet should be helpful in selecting a reasonable value different than the actual analog input. The effect of
] 3 2 of capacitance. Keep in mind that for fast repetition . these delays is oppasite to the effect created by delays
= " rates or tracking fast signals, the capacitor drive currents in the logic which switches the circuit from sample to
w" 0 may cause a significant temperature rise in the LF198. - hold. For example, consider an analog input of 20 Vp-p
g; y : . A significant source of error in an accurate sample and at 10 kHz. Maximum dV/dt s 0.6 Vjus. With no analog
i 100pF 10009F 001.F OWF  WuF 100pF  1000pF 0O1.F  QF 1uF 58-25 8 25 86 75 1080 125 18 hold circuit is dielectric absorption in the hold capacitor. phase delay and 100 ns logic delay, oneicould :xpec:
o HOLD CAPACITOR JOLO CAPACITOR JONCTION TEMPERATURE () A mylar cap, for instance, may “‘sag back” up to 0.2% up to (0._1us)(0.ﬁvlys) = 60 mV error if thg hold
B *See definition after a quick change in voltage. A long “soak” time is Slgf[:.l arrst .neart maxllr;\ul‘!'] dVidéo of ‘;he mpu'zq. A
) - required before the circuit can be put back into the  Positive-going input would give a.+60 mV error. Now
. &, . Luakage Currant into Hold  Phase and Gain (input 1o Output, hold mode with this type of capacitor, Dielectrics with assum; a.1 MMz (3 dB) bandwidth for the overall analog
-l , Sosor .o Small Signall " GainError very low hysteresis are polystyrene, polypropylene, and zg':;n:r's;e'fs":ﬁ:':xzhﬁagemﬂfg':;e"z:h:n:?cl:
. [ " _ LS ¢ — Teflon. Other types such as mica and polycarbonate ) !
:’ g _‘;m_!glllllt n § é " 21'_1:;: are not nearly as good. Ceramic is unusable with > 1% deltny will .hggélﬁu‘s/) (&6 :’/")B ) ;6—96\/";\/' 'Il'ot)alfom-
8 5 w 3 g 00 [ samrie MooE hysteresis. The advantage of polypropyilene over poly- rume"fo-r-:;;‘mv ?o ad dlgtl ath ~ fm. anaat')g dolr a
@ z E . - 2 ) styrene is thatit extends the maximum ambient tempera- total of = i . hol o the confusion, analog jeo'ay
R P e 3 E [} N‘\ ture from 85°C to 100°C. “NPQ” or “COG" capacitors s propomgna to_hold capac:for value while d'g't?'
'} g ; “ 5 3 ¢ are now availabie for 125°C operation and also have low delayl'remams ;:opngmi :;am"vh ?f curves {dynamic
K H " ll"" ® & L a2 dielectric absarption. For more exact data, see the sampling erfor) is included to help estimate errars.
M » B - curve labeled dielectric absorption error vs sample time. A curve labeled Aperture Time has been included for
3 I“ml ‘"’ dﬂlllmm w = g-u The hysteresis numbers on the curve are final values, sampling conditions where the input is steady during
I""”l!“m!“""mn o 3 'E--u taken after full relaxation. The hysteresis error can be the sampling period, but. may experience a sudden
025 8 15 S 5 108 V6 1R “ -1_“ PP — sngr)l‘flcantlv' reduced if the output o_f Fh.e‘LF198 is change nearly coincident with the “hold” command.
JUNCTION TEMPERATURE (°C} FREQUENCY () : INPUT VOLTAGE (V) d|gmzed_ quickly _after.the hald mode is initiated. The This curve is based an a 1 mV error fed into the output.
hysteresis relaxation time constant in polypropylene,
- » for instance, is 10—50 ms. If A-to-O conversion can be A second curve, Hold Settling Time indicates the time
made within 1 ms, hysteresis error- will be reduced by a required for the output to settle to 1 mV after the
Power Supply Rejection Output Short Circuit Current factor of ten. “hold” command.
5 0 0 DC . -
and AC Zeroing Digital Feedthrough
™ CRAS
0
T " DC zeroing is accomplished by connecting the offset Fast rise time logic signals can cause hold errors by
H N m - ‘
S = " N Sovncis = adjust pin to the wiper of a 1 kQ potentiometer which feeding externally into the analog input at the same
ok z il g TN " has one end tied to V" and the other end tied through a time the amplifier is put into the hold mode. To mini-
z . “““I AR T ian resistor to ground. The resistor should be selected to mize this problem, board layout should keep logic lines
c o= '| mm.\.ul llll""l’ g . g “ - give =0.6 mA through the 1k potentiometer. as far as possible from the analog input. Grounded
i . " )
£« E 3 ) guarding traces may also be used around the input
N L] . i
» ““" .““Nll““mi:!!““ s :‘d‘;,“m'"q {hold step zeroing) can be obtained by line, especially if it is driven from a high impedance
“mm.lm,]”.lmml'"uii; 2 » ing an inverter with the adjustment pot tied input source. Reducing high amplitude logic signals to 2.5V
' . . to output. A 10 pF capacitor from the wiper to the will also help.
0 ™ -8 -25 0 25 s T5 108 125 150 1 hold capacitor will give 34 mV hold step adjustment Guarding Techniqus
FREQUENCY (Ho) JUNCTION TEMPERATURE (C] - FAEQUENCY (a) with a 0.01uF hold capacitor and 5V logic supply. v
For larger logic swings, a smaller capacitor (< 10 pF)
may be used.
. - Fesdthrough Rejection Ratio N
u Input Bias Current i (Hold Mode) Hold Step vs Input Voltage Logic Rise Time
130 .
1 - N - . . L08iC "y
» R m y | Veymeisv % For proper operation, logic signals into the LF 198 must
“ 12 il :;n. g j ] :: have a minimum dV/dt of 1.0 V/us. Slower signals will
3 .k -t w0t | ] 115t L A cause excessive hold step. If a R/C network is used in
2w - =10 % B I s ., Ny ¢ " front of the logic input for signal delay, calculate the \0iC
§ s ~< = ENTI I R *  slope of the waveform at the threshold point to ensure nerEREnce v
£ 5 1 g, ) that it is at least 1.0 V/us.
i " o e i ~1 |, R
- T . . - "
‘: ~ -n Il bt %‘ o T —‘j St ! Sempling Dynamic Signals
- - |
:D ;. it | g v T Sample error due to moving input slgnals probably
-3 025 N 75 10125 150 1w 0 s ek 1M e % v s causes more conf and-hold users )
1N JUNCTION TEMPERATURE ('C) FREQUENCY (e} NPUT VOLTAGE (V) than any other parameter. The primary resson for this /r-{'_\ ourrur
is that many users make the assumption that the sampt caenmvon 3 :
and hoid amplifier is truly locked on to the input signal 20TTOM VIEW
whils in the sample mode. In actuality, there are finite Use 10-pin layout. Guard around Cy, is tied to output.
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4521B

24-STAGE BINARY COUNTER .. “
AR

GENERAL DESCRIPTION — The 4521B is a timing circuit consisting of an on-chip oscillator circuit
and a 24-stage binary ripple counter. The device has two Oscillator tnputs (1, and |5 ) and two Oscilla-

tor Outputs {O4 and 0?) Source Connections to the nchannel and p-channel transnstors of the oscilla- -

tor circuit (S and Sp), a Master Reset Input {MR) and Data Outputs from the last seven stages of the
24-stage Ripple Counter (Qq9-Qp3).

The 45218, as shown in the Biock Diagram, may be used with either an external crystal oscillator cir-
cuit, an external RC oscillator circuit, or external clock input. Oscillator Output, O, is available for
driving additional ‘external loads. The oscillator circuit may be made less sensitive to variations in the
power supply voltage by adding external resistors R4 and Ry (See Block Diagram). If these external
resistors are not required, Source Connection SP must be tied to Vpp and Source Caonnection SN
must be tied to Vgg.

The 24-Stage Ripple Counter advances on the HIGH-to-LOW transition of the clock input with paralle!
Data Qutputs (017-023) from the last seven stages available.

A HIGH on the Master Reset Input (MR} clears all counter stages, forcing all Parallel Data Outputs
1017-023) LOW and disables the oscillator circuit, independent of all other inputs, This allows for
very low standby power dissipation.

¢ ON-CHIP CRYSTAL OSCILLATOR CIRCUIT OR ON-CHIP RC OSCILLATOR CIRCUIT OR
EXTERNAL CLOCK INPUT

® MASTER RESET INPUT CLEARS ALL COUNTER STAGES AND DISABLES OSCILLATOR
CIRCUIT FOR LOW STANDBY POWER

® EXTERNAL SOURCE CONNECTIONS FOR IMPROVED TIMING STABILITY

® OSCILLATOR OUTPUT AVAILABLE FOR DRIVING EXTERNAL LOADS

® MASTER RESET INPUT FACILITATES DIAGNOSTICS

PIN NAMES

.13 Oscillator Inputs

Sp Source Connection-to-p-channel transistor
Sy Source Connection-to-n-channel transistor
MR Master Reset Input

01,0& Osciltator Outputs
~73 Data Outputs

LOGIC SYMBOL
5 3
L

9 a1y Sp Sn

7 ———aq0y
6 12 45218
e —02

MR Q17018019 0200210229723

woms | LTI

Vgg <PINB 2 101112 13 1418 9

CONNECTION DIAGRAM
DIiP { TOP View)

1o 7 voo bw‘
'zQMa ez

Qo2 0[]
s ]s opl]
s aigf ]
7 G 0 o[
8 [Jvss I t] °
NOTE:
. The Flatpsk version has the ‘same

pinouts (Connection Dlanum) as tha
Dual in-line Package,

3[sn on[ ] . .

BLOCK DIAGRAM ’ oo

RC Osohatnr

anse

Civnta Omataton P Ottt Lovin

w

24 1w Humote

[ 1
artr O = = ——} + l% MR Gy )01 019020071 072073
car | |
o PR & g
. I 1®
8 - % 2
- 2 {a
2 r i = : :m_b
L : b [ R
= wal
ab 3 P A ROOOOOD
H (3] 7y Q7013019070 02,072923
[ fon
kuvnn'lc‘llh : ‘ ‘ l
L s i Vpp = PIN 16
fovup o vss._o._.._,_i.__lJ Vs = PING
Vinr c—o-——-f-—l "2 O =PIN NUMBER
From st Cions oo — =]
D
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CD4518BM/CD4518BC, CD4520BM/CD4520BC
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. CD4520BM/CD4520BC

D U

General Description

The CD4518BM/CD4518BC dual BCD counter and the
CD45208M/CD4520BC dual binary counter are imple-
mented with complementary MOS (CMOS) circuits con-
structed with N- and P-channel enhancement mode
transistors.

Each counter consists of two identical, independent,
synchronous, 4-stage counters. The counter stages are
toggle flip-flops which increment on either the positive-
edge of CLOCK or negative-edge of ENABLE, simpiitying
cascading of multiple stages. Each counter can be
asynchronously cleared by a high level on the RESET

line. All Inputs are protected against static discharge by
diode clamps to both Vpp and Vgg.

Features

B Wide supply voltage range 30Vto 15V
& High noise immunity 0.45Vpp (typ.)
& Lowpower TTL fan out of 2driving 74L

compatibility or 1driving 74LS
® 6MHz counting rate {typ.) at Vpp = 10V

R
Truth Table
CLOCK | ENABLE | RESET ACTION
e 1 0 Increment counter
0 ™~ 1] Increment counter
™~ X 0 No change
x va 0 No change
va 1] 0 No change
1 N 4] No change
X X 1 QithruQ4 =0 i
X = Don't Care
Connection Diagram
) Dual-ln-Line and Flat Package
Vpop RESET [+ 1] a3 Qa2 [1}) ENABLE CLOCK
|1s 15 |a |13 12 1 10 9
| I I Order Number CD4A518BMJ,
; CD45188CJ, CD45208MJ
R COUNTERT C or CD4520BCJ
See NS Package J1BA
Order Number CDA518BMN,
CD4518BCN, CD4520BMN
; or CD4520B8CN
NT|
¢ COUNTER2 A See NS Package N16E
e I 1 I 2 3 4 | 5 6 ? 8
m(:I.l'll:l( ENABLE a1 a2 a3 a4 RESET Vss
TOP VIEW
TP /39001

5-258 -
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Absolute Maximum R‘gs

-Recommended Operatlng COF

~{Notes 1 and 2) ~ B o (Note 2) T "'"ﬁ .
VDD Supply Volmoe —o,sv to +18V VpD Supply Volno- e 3V to IEV
VN input Voltage -05V1ioVpp +0.6V VN Input Voltage ~ Ovwvgp
. Tg Storage Temperature Range —85°C to +150°C TA Operating Temperature Range
Pp Package Dissipation 800 mW CD46518BM, CD45208M —65°C to +125°C
T Lead Temperature (Soidering, 10 seconds) 260°C €D45188C, CD45208C -40°C 10 +85°C
DC Electrical Characteristics cossisamcpas208Mm (Note 2)
~55"C 25°C 125°C
SYM PARAMETER CONDITIONS UNITS
MIN MAX | MIN TYP MAX MIN MAX
D0 Quiescent Device Current Vpp =5V 5 0.01 5 150 HA
VoD = 10V 10 001 ] 10 300 uA
vVpp = 15V, 20 0.01 20 600 HA
VoL | Low Level Output Voltage ol <1 uA, Vi = Vpp. ViL = OV
vpp = SV 0.05 [ 0.05 0.05 v
Vpp = 10V ' 0.05 o 0.05 0.05 v
vpp = 15V 0.08 0 0.05 '0.05 v
Vou | High Level Qutput Valtage Hol <1 pA Viy = Vpp, Vi =0V
Vpp =5V 495 495 | 5 4.95 v
Vpp = 10V 995 995 10 9.95 A
vpp = 15V 14.95 1495| 15 14.95 A
Vi Low {_evel Input Voltage ol <1uA
VDO = 5V, Vo = 0.5V or 4.5V 15 225 15 1.5 v
VoD = 10V, Vg = 1V or 9V 30 45 30 30 v
VPD = 15V, Vg = 1.5V of 13.5V 40 675 | 40 40 v
¢ VIH High Level Input Voitage ol < 1uA .
! VpD = 5V. VQ = 0.5V or 4.5V 35 35 278 3s v
| VpD = 10V, VO = 1V or 9V 7.0 70 5.5 70 v
H Vpp = 15V, Vg = 1.5V or 13.5V 1.0 no 8.2 1.0 v
foL Low Level Qutput Current ViH = VDD. ViL =0V
(Note 3) VpD =5V, VQ =04V 0.64 051 | 088 0.36 mA
Vpp = 10V, Vg = 0.5V 16 13 2.25 0.9 mA
Vpp = 15V, Vg = 1.6V 42 34 838 24 mA
10H High Level Output Current VIH = VpD. ViL = 0V
{Note 3} Vpp =5V, Vo =46V —0.64 -0.51 {088 —0.36 mA
Vpp = 10V, Vg = 8.5V -1.6 -13 |-225 -0.9 mA
Vpp = 15V, Vg = 13.5V -42 -34 |-88 ~24 mA
N Input Current vpD = 15V, VN =0V 0.1 -1078{ -0 -1.0 HA
Vpp = 15V, Vi = 15V 0.1 1075] on 1.0 L
DC Electrical Characteristics cp4s188cicD45208C (Note 2)
i ~40°C 25°C 85°C
SYM PARAMETER CONDITIONS UNITS
MIN MAX | MIN TYP | MAX MIN MAX
tpp | Quiescent Device Current Vpp = 5V 20 0.01 20 150 HA
vpD = 10V 40 0.01 40 300 HA
Vpp = 15V 80 001 | 80 600 HA
VoL | Low Level Output Voitage Hot < T uA, Vi = VDD. VIL 2 0V
! VoD " 5V 0.05 o 0.05 0.05 v
Vpp = 10V 0.05 )] 0.05 0.05 v
Vpp = 18V 0.05 v) 0.0S 0.05 v
VO | High Level Output Voitage | jlol < 1A, Vi = Vpp. VIL =0V
vpo = 5V 495 495 5 4.95 v
N VpD = 10V 995 8.95 10 9.95 v
VoD " 15V 14.95 1495] 15 14.95 v
-
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MM54C905/MM74C905 12-Bit Successive

Approximation Register

General Description Features
The MMS5ACI05/MM74C05 CMOS 12-bil successive B Wide supply voltage range 30Vtio15v
approximation register contains ati the digit controi ?nd 8 Guaranteed noise margin 0.V
storage necessary for successive approximation analog- . o .
) digical conver:io(r)\‘ Because of (I:\‘; unique capabili?y ¥ High noise immunity 0.45Vectyp.
of CMOS to switch to each supply rail without any offset ™ Low power TTL fanout of 2
voltage, it can also be used in digital systems as the compatibility driving 74L
controt and storage element in repetitive routines. ® Provision for register extension or truncation
R Operates in STARTISTOP or continuous conversation
mode
® Drive ladder switches directly. For 10 bits or less with
50k/100k R/2R ladder network
See page 2-7
for Detailed
Specifications

National
% Semicondu@or

Compatible A/D Converters
General Description

The ADC0801, ADC0802, ADC0803, ADCO804 and
ADCO0805 are CMOQS 8-bit successive approximation
A/D coaverters which use a differential potentiometric
ladder—similar to the 256R products. These converters
are designed to allow operation with the BOBOA control
pus, and TRI-STATE® output latches directly drive
the data bus. These A/Ds appear like memory locations
or /O ports to the microprocessor and ne interfacing
logic is needed.

A new differential analog voltage input alfows increasing
the common-mode rejection and offsetting the analog
zevo input voltage value. In addition, the voltage refer-
ence input-can be adjusted to allow encoding any smaller
analog voltage span to the full 8 bits of resolution.

Features

& Compatible with 8080 pP derivatives—no  inter-
{acing fogic needed

Easy interface to all microprocessors, or operates
“stand alone”

ADC0801, ADC0802, ADC0803,

PRELIMINARY,

ADCO0804, ADC0805 8-Bit xP

~

®» Differential analog voltage inputs

Logic inputs and outputs meet both MQOS and T2L
voltage level specifications

8 Works with 2.5V {LM336) voltage reference
Gn-chip clock generator

o QV to SV analog input voltage range with single 5V
supply

® No zero adjust required

u 0.3"” standard width 20-pin DIP package

Key Specifications

8 Resolution 8 bits
® Total error $1/4 |.SB, ¥1/2 LSB and *1 LSB
® Conversion time 100 us
® Access time 135 ns
s Single supply 5Vpe
-

Operates ratiometrically or with 5 Vpc. 2.5 Vpgc.
or analog span adjusted voltage reference

Typical Applications

5V

8080 Interface

! § I
———' 1] Veg Ll
_______’10 Ao X B 19
————-—0d1 Wh o 10k TRANSOUCER
4 o CLein 150 pF,
| O} TR £ 81T RESOLUTION
" Ydow € | over any pesiren
" ) ANALDG INPUT
ANy 2 jg 086 . . VOLTAGE AANGE
e = n ro Vet SEE SECTION 243
o [ 025
- L PV Vinl-)
. 5
— s [ acno |
— 82 9 SPANADJ
W Vs b st SECTION T =
-— bt EXR)
N I}
+ 080 DN 77

. .
Connection Diagram
8 et O
ADC080X
[/ ———, Dual-1n-Line Package
we o J . &8 -4 L\ 22 veg 10A vgge!
280, R — ¢ v} -
an L3 2 [
o4, = LI
€Te. — ? q
. 1
o+ S TAQ W - one LSk
4 [
<l"_":‘ 2 LK N =] = o
.
P 8
e L o = W o
At
vyt = 12 ons
LINEARITY SPECIFICATION 7 M
, PART NUMBER FULLSCALE VHEF/Z. 2500V, VAEF/2~ NO CONNECTION Vint=) == |0
. ADJSTED NO ADJUSTMENTS] (NG AGJUSTMENTS) ] 13
AUCOROY V4158 A GHD ] p—" DBS
ANLO80? ) 112058 . 12
ADCOBU3 I VREF? = p— D2
AlCGE04 TLLSH ) i n
| ancusos See 0 GND —= = 087 mswy
TRLSTATE® s a of National Corp TOP vIEW

S0800QV ‘¥0800QV ‘€0800QYV 208000V ‘10800QY

i6n realizada por LILPEC. Biblicteca Universitarig, 2008
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ADCO0801, ADC0802, ADC0803, ADC0804, ADCO:

TUMUSIMAL e G LAY D WO | and ) vpeiaily naungs {Notes 1 and 2)

Supply ar (Vo) (Note 3)

{rIcal wiiaraviciidues

owing specifications apply for Ve 2@V pc and TMIN < Ta < TMAX. unless otherwise specified.

-,
.

§0802QV ‘Y0800QV ‘€08000aV 20800QV ‘1080

Voltag 6.5V Temperature R ote 1) TMINS T iol¥
Logne COr ADC080T/0 NG D 55 C T MIN TYP max |
R ,l) ' trofl inputs -0.3V to +18Vv ADCO0801/02/03/04L.CD 400(:‘ A+ PARAMETER CONDITIONS l
e npat and Outputs -.03v - <T : - —-
Starage Tempranue Range ! (gsf\(/:cc * 1053‘,2 ADCO0801/02/03/05LCN -40°C < T: S * oL INPUTS [Note CLK IN {Pin 4} 15 the input of a Schmitt trigger circuit and is therefore specified separately|
) ‘ 1o+ ADCO0B04LCN Pe o NS
Pt ke Dissipanon o 0 A
\ H k’ ""f' Dissipanonat T 25 ¢ 875 mw Range of Ve (Note 1) Cs Ta gY? Logical 1" Input Voltage vVee = 5.25Vpe 2.0 15 o]0
e TMpe s (S . o g 9
ead Tempeiature (Salteang, 10 seconds) 300 C cc 45 Vpctog 3 {Except Pin 4 CLK IN]

H4 ¢ as \4
ElethlCal CharaCtenS"CS Logical “'0" Input Voltage Vee =4.75Vpe .08 ne
The following specificati (Except Pin 4 CLK IN)

. ons apply for Voo =5V T <TA<ST _ i A
OC. TMIN < TA € Tmax and foLk = 640 kHz unless otherwise specifieq. . Logical “1" Input Curtent Vin = 5VpC 0.005 1 HADC
(Al Inputs)
PARAMETER c
ONDITIONS MiN Tv B - -0.005 HADC
ADCOBOL P Max UNitg Y. Logical 0" Input Current Vin=0VpC 1 0.00
All Inputs)
Fortal Adpited b With Full Scale Ady e { ¥
{Not 81 (See Section 2.6 2) LSg K IN AND CLOCK R N
ANGOS0? CLK IN (Pin 4] Positive Going 2.7 3.4 35 be
Tota) Unadjoeten E oo VREF/Z - 2500 voe Threshold Voltage
" i . 172 v
(Naw- 8) {RSOURCE = 2082} . Lsg CLK IN (Pin 4} Negative 15 18 2.1 DC
aieosos Gony Thieshold Voltage
Al Adpe ‘ - Vv
1(uln Adprted Fogn With Full Scale Ady 172 CLK IN {Pin 4) Hysteresis 0.6 1.3 20 DC
(o 8 (Se Section 2.5.2) Lsg Wil VT
ADCORM vpC
Tatal A nad I <40+ Logical “0” CLK R Qutput 10+ 360 uA 0.4 bpC
atal tadgsisaed Frow B ¢
Nt H ‘ VREF/Z 2500 Vpe ‘1 Lss Valtage Vee 475 Vpe
" i - 200 § )
ADEORON SouRce ) S Loweal 1 CLK R Duiput tg: 360uA 2.4 vpe
Fostad Uyt £ VRER?Z NG . Vot vee 475Vpe
o IRSOURCE -, 2082 " Lse -
b, 0 DINTR
VRLE 2 it Besstane e (P 0) ADCOROT 0270305 - oo AOUTPUTS AN
K : . cal 0" Valtage
ADCO80A (Note 9} [3¢] A0 Loweat "0 Gutput
Aty It Voltage Ranae (No 4) Vi 0 '3 k§) Data Qutputs loyt 16mA Vce=4.75Vpe 0.4 ::DC
o Mot 8 AV Gnd 005 Vecr0.05 Ve JFITR Output louT - 10 mA, VCe = 4.75VpC 04 oC
- Lommaon Maode Hegection Over Analay Input Voltage
& i . . i i . v
Range 116 178 LS8 p i Logical 7V Qutput Vallage 10 = 360uA,. Ve - 4.79VDC 24 VDC
Power Supply Senativity vee bVpe 100 0 1) Logical ‘1 Qutput Voltage |‘0 = . 10pA, Voo © 4.75Vpe 4.5 DC
¢ . v et C116 ‘g i 7 A
Allowed Van(+] and Vil ) LS8 B TRISTATE Disabled Output VouT = 0Voc 3 “ADC
Vottage Range (Note d) Leakage (All Data Butfers) Vour*: 5Voc 3 HADC
oo A
\ Short to God, Ta < 25°C 4.5 6 mApC
i e RCE ouT .
3
AC Electrical Characteristics , VouT Short te Ve, Th - 26°C 90 16 mADC
The following specificati = o i
4 s ons apply for Ve = 5 Vpe and T = 25°C unless otherwise specified. heR SUPPLY
Supply Current (includes foLk = 640 kHz,
PARAMETER CONDITIONS Mt TYp MaX UNITS Lacder Cutrent) VREFi27NC.TA=25C
CLK Clock Freavency VCC = BV, (Note 5) 100 640 1280 kHz ot €5 ‘ 03 11 1.8 mA
= : ADC0801/02/! -
Vee = 5v 100 640 800 kHz 1.9 25 mA
Te Conversion Tume {Note 6) 66 7 ADC0804 {Note 9} :
. 1cLK .
R Conversion Rate In Free Running INTR tied to WR with 8770 convis ®1: Absolule maximum ratings are those values beyond which the hfe of the device may he impaired. he O Gnd
X — ; . ;i nd.
Made €S =0Vpc, feLk - 640 kHz be2: Al vottages are measured with respect to Gnd, unless otherwise specified. The separate A Gnd point should always be wired to the ) |
_ , - . . 7Vpc-
WHWR)L Width ot WR Input {Start Putse C5=0Vpc (N - i mernally “trom Ve 1o Gnd and has a typical breakdown voltage of bC
ote 7 3. A zener diode exists, imernally, cC X "
Width) . be ) 10 " nd: For V() o0 Vintt) the digital output code will be 0000 0000. Two on-chip diodes are tied to each analog msuv {see blloc;;i;g'rea'r\vj\‘)
PoRer VING T o i one di dhode drop greater than the VCC supplv. .
’ anal 1 voltages one diode drop below gmunc_l or one dro "
tACC Access Time (Delay from CL =100 pF qh - Iorwavld Ct:;‘duﬁlev':l's 7:85?;1) ?:‘::u:: |ev2leanalog inputs (5V) can cause this input drode to conduct—especially at elevated temperatures,
Fatling Edge o! RD to Output U 13 200 " h 8 testing a1 ow CIC ; s ',‘ea,"..n.;'cale The spec allows 50 mV forward tias of either diode. This means that as long as mg analog V(N
Data\>/ ld.) " (use Bus Drer [C fo ktause o l:r o 0|g '\’,‘gl‘:a e by more lha;\ 50 mV, the output code will be correct. To achieve an absolute 0Vpg 10 5 Vpg input voltage
o Larger Cy ) ;":'I|e‘:f"ee?n::r::g:eva mimnrlnum supply vollage of 4.950 Vg over temperature variations, initial tolerance and loading.
i er ? R . ’
HH. 104 TRI-STATE Connnlge?ay CL = 10pF, R = 10k 125 250 s 1S: With Vg = 6V, the dignal logic \nterfaces are no longer TTL compatible.
trom Rising Edge of RD to {See TRI-STATE Test b16: With an asynchronous start pulse, up 1o 8 clock periods may be required betore the internal clock phases are proper to start the conversion
Hi-Z State) Circuits} Less. The is i hed, see Figure 2 and section 2.0.
5. The start request is internally latched, see /g Lo i
‘W (R) Delay from Falling Edge b1 7., The CS input 1s assumed to bracket the WR strobe input and therefore timing is dependent on the WR puise wvd!h.‘Ar; a_rv%l‘vanl'yevs(n::
g aThe i . IR . . uise (s
WHR RD Lo f ersion is initiated by the low to high transition of the p
of WR or RD to Reset of INTR 300 450 " »“ width will hold the converter i a reset mode and the start of conversion i
i "3 diagrams!. B hi nalog input voltages see section 2.5 and
w"“ Input Capacitance of Logic 5 75 of bt 8: None of these A/Ds requires a zero adjust (see section 2.5.1). To obtain zero code at other analog .
Control Inputs i wie §
oo, | is 8 k2 and of Igg is 1.1 mA.
Cour TRI-STATE Output 5 _, . P9 £o, ADCOBOALCD typical value of VREF/2 input resistance is 8 k2 and of Igg i
Capacitance (Data Buffers) b 4i/4
3-54 3-55
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& | 1ypical Pertormance Charactenstics
Q
s @
L4 4
< Delay From Falling Edge of
8 Logic Input Threshold Voltage RD to Output Data Valid
(o] vs. Supply Voltage vs. Load Capacitance
8 R [j I 500
< 2 I -
- 11 7
- 2 00 -
S : .
S g 'f E
Q & : % 300
Q g s | 2
a £ LA 5
2 200
< N ¢
o g AL R
8 = it 100
3 asp ar 0 200 400 600 800 1000
Q Vpg  SUPPLY VOLIAGE {¥prh LOAD CAPACITANEE (pF)
Q
<
-
(=
(-]
Q
8 fcLi vs. Clock Capacitor Full-Scale Error vs fo g
< 1000 ! 9 3 ,
C. N k
. m = 6
1N H 3
LY LN ) 2
=~ ; i
1IN I g
E4 r H et
z \ w 3
] 2 »
8 2
\ LD w 4 N N ¥
\ 5 g} | AN
\ - %1
- ] Y Ve - V-
10 100 1000 0 400 80D 1200 1600 2000
CLOCK CAPACITOR taF) fouk tkH)
Power Supply Current
Output Current vs Temperature vs Temperature {(Note 9}
] T 24
1 Ve -8 Voc 5 ™ [T
’ BERERNNE £ 2 4 N%—-
z N DATA DUTPUT —1 H - Ll Voo st
E 17 T surrers 17 = aoe, i SV
5 ° ENENEAR 2 |Ancony ot VT
= I e = L AN0 ADcags 4 5yt
g Rt PO 3 u v Y
3 ™My £ +Vee ~5v
2 < S ot Yeorasv +=
2 3 -
3 's:x ; 0 foen-oeonme 44 1 |
- Vgut - 04 Vpe EF‘I‘[ L
2 ]
50 <25 0 25 S0 15 100 125 -50 -25 0 25 S0 I5 100 125
Ta - AMBIENT TEMPERATURE (°C) Ty - AMBIENT TEMPERATURE (°C)

CLK !N THRESHOLD VOLTAGE (V)

OFFSET EAROR {158s)

LINEARITY ERROR (L58s")

CLK IN Schmitt Trip Levey
vs. Supply Voltage '

35 —L
3 |
Vi | it -~
21
-$5°C-. Ta uzgp
23
N
Vy.
19 bt
e RSEEERES
15
450 a5 500 525 55y

Vg - SupPLY VOLTAGE WDC)

Effect of Unadjusted Offset gpf
vs. VREF/2 Voltage

F-4 V(o] = Vygt=) = 0V
Y1 ASSUMES Vpg = 2mV.
-—-%-1 THIS SHOWS THE NEED
12 —}- FOR A 2ERD ADJ.F
THE SPAN IS REDUCED.

1
|

N

m n Lk 5

VResZ Woc!

Linearity Error at Low
VREF/2 Voltages
I

IADI:LII)II N . /z‘
) T Lsnxﬂ’_:&’ 1

{ZERD AND FULL _

© 17T SCALE ADsuSTED) ]
fm ,..{..A cofe ] ]
vs -} LS8 VALGE () L

w2 A L] we
2 pivs) M0BITS) 977 (unsil
AT TS T 1’
g

=
_ A/ T4 N
A1V
0 1 2 b1}
VREF/2 VOLTAGE (V)

Wi
Wl | |
| WAL
-l INTEANAL

(STATE® Test Circuits and Waveforms

"N tH, CL =10 pF

DATA
ouTPYT

DAYTA
ouTPUTS

OATA
outPUTS
Vo

t, =20 ns

ing Diagrams

START
(ONVERSION

“BUSY

“NOT BUSY"

ATUS OF THE
CONVERTER PO — I—1 TR

(LAST DATA WAS READ)

toH. CL = 10 pf

_x

DATAISVALIDIN
QUTPUT LATCHES

WA {LAST DATA WAS NOT READ)

wi
Output Enable and Reset INTR
NTR RESET
TR
TRLSTATE
DATA — e — e - v — -

outPuTs = T

—q UH- 0N

Note: All timing i1s measured from the 50% voltage points.

INT ASSERTED

12 Tge

508000V ‘$0800QV ‘€08000YV ‘20800QV ‘108001
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':0'
DC EIBCt’l Characteristics cosmwsc (votey  * . €L7% ‘. ot 5 g ;
: . —40°C 25°C 85°c g g
. CONDITIONS
SYM | PARAMETER : win | MAX | win | Tve | wax | win | max | UM E
ipo Quiescent Device Currant Vpp = 5V N, L B 0.03 1 o 75 HA 124
. : vpp*1ov o2 : 006 2 L 15 kA g .
Vopisv e | oor| 4 % | ua Binary Counters 8 -
Voi | Low Level Output Voltage | ligI< Y uA X CDMBMICD .. @
Vpp =5V 005 | . 0 0.05 0.05 v - o
Vpp = 10V 0.05 [ 0.05 0.05 v 0
Vo - 15V oos| “T-o | oos 05| v 4060BC 14-Stage Ripple Carry S
VOH | High Level Outpur Vottage | Hpi< 1 uA ) Co (=4
Vpp = &V ) 4.95 495 | 5 495 v ; ; Blnary unters 8
Vpp = 10V 9.95 995 | 10 9.95 v ‘2
v VDD = 15V 14.95 wes| 15 14.95 v General Description .  Features _ =
ViL | Low Level Input Voltage | Vpp =SV, VO =05Vorasv ) 1.5 2 15 15 v The CD4020BM/CD4020BC, CD4060BM/CD4060BC are B Wide supply voltagerange - - _ 10Vto1sv e
Vpp = 10V, VO = 1V or 9V 3.0 4 30 | 3.0 \ 14-stage ripple carry binary counters, and the CDWO?;M ® High noise immunity : 0.45Vpp (typ.)
VpD = 15V, Vo = 1.5V or 13.5V 4.0 [ 40 4.0 v s CD4040BC Is a 12-stage ripple carry binary counter. The n . :
A Low power TTL fan out of 2driving 74L
“Vir | High Level faput Voltage | VDD =5V, VO =0.5V or 45V | 35 35 | 3 35 v a‘;‘;";?' :a‘::' : z:l‘z’::z"’s‘;”?h":‘ggu‘:":g‘: :;9:’;:'; '{:’::: compatibility ) of 1driving 7418 g
zDD : :g: zo : :‘;3’ s:vw sv :'00 :‘10 : :’IOO v : 26r0 state by a logical “1" at the reset input independent ™ Medium speed operation ~ BMHztyp.at Vpp =10V |$
op* PY. Yor V% v 0 : v i of clock. ® Schmitt trigger clock input C
101, | -Low Level Output Current | Vpp = 5V, Vo =04V 0.52 0.44 1 0.36 mA v - E
{Note 3} Vpp = 10V, Vg = 0.5V 13 ) 1.4 25 039 mA A . R
VoD I8V Vo158V | 38 a0 | 10 24 A Connection Diagrams bDualin-Line Packages/Top Views 2
101 | High Level Output Current | Vpp =5V, Vg = 4.6V -0.2 016 | 0.4 ~0.12 mA : 4020 - =
{Note 3) Vpp = 10V, Vg = 9.5V 0.5 -0.4 -1.0 -0.3 mA CD4020BM/CD BC a
Vop = 18V, Vg = 13.8V -1.4 -1.2 -30 -10 mA Vop Oy QGi1p Q3 Qg RESET ¢ ay [w ]
hin Input Current VDD = 15V, VN = OV -0.30 -1075| ~-0.30 -1.0 uA - 186 15 14 13 12 1 10 9 8
VDD = 15V, VN = 15V 0.30 10°8| 030 10 uA Voo S
B - N . Order Number CD4020BMJ, CD4020BCJ, CD4040BMJ, @
) _— : CDA4040BCJ, CD4060BMJ or CD4080BCJ o
’ . See NS Package J16A
. P - Order Number CD4020BMN, CD4020BCN, CO4040BMN, m
. ; CD40408CN, CD4060BMN or CD4060BCN
. s a " : See NS Package N16E
AC Electrical Characteristics 1,=25c, Cy =50pF, R_ =200k, unless otherwise specified. ¥, Nss

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS Q7 O3 Qe 0 0 @7 04 Vss
tPHL. PLH Propagation Deiay Vpp = 5V 100 300 ns . K TUF58821
tnput to Qutput Vpp = 10V 50 120 as
Vpp = 15V 45 100 ns . ¥ .
TTHL High-to-Low Level Vpp =5V ' 100 200 ns CD4040BM/CD40408C CD4060BM/CD4060BC
Transition Time Vpp = 10V 50 100 ns . ) ’ —
Voo = 15V 40 80 ns o Voo G Qo Qs Oy RESET 4 Oy Vim Gy 0 Qg RESET o T j
' = 9 1% 15 14 \E] 12 1 )\ L
TLH Low-to-High Level Vpo = 5V 150 300 ns % Jo s Je ju Jno ju Jw oo
Transition Time Vpp * 10V 70 140 ns E Voo . !
. Vpp = 15V . 50 100 ns {
CiN . input Capacitance All A and B Inputs 5 15 pF ‘; g
KA and Kg Inputs 10 15 pF B >
, ¥
&’
Note 1: “Absoiute Maximum Ratings” are those values beyond which tha safety of the device cannot be guarantesd; they are not meant to imply 3 ES
that the devices should be operated at these limits, The tables of “R ded Operating Conditions” and “Electrical Characteristics™ provids %l" v vss
conditions for actual device operation. i , $S -
Note 2: Vgg = OV unless otherwise specified. : [ ] ] « s ]e 7 ’ | [ 2 I3 s 1 0
Nota s:alognnd 1L are tested one output at a time. . - G2 O 0y 2y O 03 0z  Vss Gz Qi3 Qe G s Q7 o v

= : -~ _—
{
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(Notes 1and 2)
" Voo Supply Vol
VN lnput Voita

Hecommenaea Uperaung Lonaitions
‘3V to +15V

Voo Supply Voltage e..* B IR
lnput Voltage B K -

0.5V to +18v
~0.6V to Vg + 0.5V

ealizada por ULPGC. Biblioteca Universitaria, 2000

| UG tlectrical Charactenstics 4oxxec (Note 2)

B iy 14 P
SRR IR At b 1o W B Fle &

. ) .V -
Ts Storage Temperamre Range- -65°C to +150°C TIN Qperating T tu R . 0V_ 0. Yoo
R I . rati emperature Ran: e
Pp  Package Dissipation L 500mwW .. Ly A, cgioxngM P z K o ! '-5§°C lw +125°C
To  Lead Temperature (soldering, 10 seconds) 260°C ; CD40XXBC #y + =40°C 10 +85°C
X . N ) Coe Waew
- ,1":‘ o Bt 7“' " * e A
P R S 2% .
DC Electrical Characteristics cosoxxam (ote 2)
gr ) SYm PARAMETER CONDITIONS -85 € 125 ¢ 1125 ¢ UNITS
3 MIN [MAX | MIN | TYP | MAX | MIN {MAX
lop | Quiescent Device Current | Vpp = 5V, Vi = Vpp or Vss : 5 R 5 © | 150 A
Vpp * 10V, ViN = VpD or VSS -10 . 10 300 pA
VDD = 15V, ViN = VpD or Vss 20 . 20 600 pA
Voo | Low Level Output Voltage | Vpq = 5V 0.05 o 0.08 0.05 v
. Vpp = 10V 0.05 0 0.05 0.05 v
Voo = 18V 0.05 0 0.05 oos5{ ~ v
Vow | High Leve! Quiput Voltage | Vg = 5V 4.95 4951 6 4.95 v
: . Voo = 10V 9.95 9.95 | 10 9.95 v
Vpp = 15V 14.95| 14.95 15 14.95 v
ViL | Low Level Input Voltage | Vpg =5V, Vg = 0.5V or 4.5V 1.5 2 {18 1.5 v
Vop = 10V, Vg = 1.0V or 8.0V 3.0 4 30 " l30 v
Voo = 15V, Vg = 1.6V or 13.5V 4.0 6 4.0 4.0 v
Vin | High Level Input Voitage Vpp #5V, Vg=05Vordasv | 35 35 |3 35 v
Voo # 10V, Vo = 1.0Vor 9.0V | 7.0 70 |6 7.0 v
Voo =18V, Vo = 1.6V ar 135V 110 11048 1.0 v
lo,, { Low Level Output Current Vpp =5V, Vg =04V 0.64 051 } 0.88 0.36 mA
{See Note 3) Vop = 10V, Vo = 0.5V 1.6 1.3 2.2% 09 mA
Vop = 1BV, Vg = 1.5V 42 34 8.8 24 . mA
) law | High Levei Qutput Current | v = 8V, Vo =46V -0.64 ~-0.51 -0.88 -0.36 mA
{See Note 3) Voo = 10V, Vg = 9.5V -1.6 1.3 [2.25 -0.9 mA
Vop = 15V, Vg = 13.5V -4.2 -34 Lss 2.4 mA
I Input Current Vpp =15V, V,y = OV l-0.10 105 |-0.10 1.0 HA
Voo = 15V, V,y = 16V 0.10 105 0.10 1.0 LA

Note 1: “Absolute Maximum Ratings'’ are those values beyond which the safety of the devnca cann

ot be gunrameed They are not meant to
imply that the devices should be operated at these limits. The tables of “R o] ¢ Canditions” and “’Electrical Characteristics’
provide conditions for actual device operation.

Note 2: Vgg = 0V uniess otherwise specitied.
Note 3: Dsts does not apply to ocillator points ¢y and F of CD40E0BM/CD40GOBC. 10H and g are tested one output at @ time.

K\
(e
.

1 . . +25°C * +85°C
SYMBOL | | PARAMETER . ' SONDITIONS i Tor oms Trve Tamc [ iN_ [MAX
lgp | Quiescent Device Current vpD - §V;.V|N = VDD or Vs 20 . 20 } 160 | | IIA b
: : .7 | VDD = YOV, Vin = VDD or Vs 40 O RS T R e S I
- .| VDD = 16V, ViN * VDD or Vss , 80 80 . A
- —1— v
v Low Level Output Voitage | Vpp = 5V . 0081 - .10 .0.05 MR
o Co s | veo=10v P 005 ~ " lo"] 005 v
. Vgo = 15V ) . 005] - |0 ;| 005 v .
Vow | High LeverOutput Voltage | Vg = 5V 4.95 495 |5 Vv
Vo = 10V 9.95 995 | 10 v
Vpp = 15V 14.9 14.95| 15 ‘N 95 v
Vi Low Level Input Voltage Voo =5V, Vg =0.5Vordsv 1.5 2 15 1186 v
Voo = 10V, Vg = 1.0V or 9.0V 3.0 4 3.0 30 v
Vpp = 15V, Vg = 1.5V or 13.5V 4.0 6 | 40 4.0 v
Viw | High Level Input Voitage | Vpp =5V, Vo =05V ordsv | 356 35 |3 35 v
. Vop = 10V, Vg = 1.0V or 8.0V 7.0 7.0 6 7.0 v
Voo ® 15V, Vg = 1.5V or 13.5V| 11.0 1"noj9 1.0 v
ioL | Low Level Output Current | Vpp =5V, Vg =04V 0.52 0.44 (088 0.36 mA
{See Note 3) Voo = 10V, Vg = 0.5V 13 11 |22 0.9 mA
Voo = 15V, Vg = 1.5V 36 30 |88 24 mA
low | High Level Output Curren( Vgop = 5V. Vg =4.6V -0.52 -0.44 -0.88 -0.36 mA
{See Note 3) Vpp = 10V, Vg = 9.5V -1.3 -11 2.25 * 1-0.9 mA
Vop = 15V, Vg = 135V 30 30 88 -2.4 mA
tiw | Input Current Vop = 15V, V,y = OV l-0.30 108 | -0.30 1.0 HA
: : Vpp = 16V, V= 15V 0.30 105} 0.30 1.0 #A
AC Electrical Characteristics co4o208m/cps0208¢, cp40408M/CD40408C
Ta = 25°C, C_ = 50pF, R = 200k, ty = tf = 20ns, uniess otherwise noted.
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
torits teLHt Propagation Delay Time to Q, Vpp = 5V 250 550 ns
Voo = 10V 100 210 ns
Voo = 15V 15 150 ns
torL oLk Interstage Propagation Delay Time Vpp =5V 150 330 ns
from Q, to Q.4 Vpo = 10V 60 125 ns
Vpo = 16V 45 90 ns
trmes trum . Transition Time Vop = 5V 100 200 ns
Voo = 10V 50 100 ns
Voo = 15V 40 80 m
twi- twh Minimum Clock Pulse Width Vpo = 5V 125 335 ns
: Voo = 10V 50 125 ns
Vpo = 15V 40 100 ns
tew. ol Maximum Clock Rise and Fail Time Vpo = 5V no limit ns
Vgo = 10V no timit ns
Vpo = 15V no timit ns
fou Maximum Clock Frequency Voo =5V 1.5 4 MH2z
Voo * 10V 4 10 MHz
. Vop = 15V 5 12 MHz
tPHLIR) Reset Propagation Delay Vpo = 5V 200 450 ns
: Vpp = 10V 100 210 ns
Voo = 16V 80 170 ns
s twr(R} Minimum Reset Pulse Width Vpo = 5V 200 450 ns
' Vgo =10V . 100 210 ns
Voo = 15V 80 170 ns
Can Average Input Capacitance Any Input 5 7.5 pF
Coa Power Dissipation Capacitence 80 pf

'08090vA3/WE090YQD ‘080v0vaD/NE0Y0YaD'08020va0/NE020Pa
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DC Electrical Chara

® el

08 autores. Lugiai

cteristics cososoamicososos

C Ta =25°C, C =50pF, K tr=ty=20ns, o
unless otherwi ted : LT L R
SYMBOL -PARAMETER ! . CONDITIONS MIN TYP MAX UNITS -
torLa. toLra Propagation Delay Time to Q, Voo =5V ; 650 1300 ns
: : Voo ™ 10V s 250 525 ns
: Voo = 15V 200 400 ns
ToHL. oLk Interstage Propagation Delay Tim, Voo =5V 150 330 ns
from Q, to Q,,,, i Vgo = 10V 60 125 ns
Voo = 15V 45 %0 ns
trau tren Transition Time Vpp =5V 100 200 ns
- - Voo = 10V 50 100 ns
Voo = 15V 40 80 ns
twi. twi Minimum Clock Pulse Width Vpp =5V 170 500 ns
Vpp = 1OV 65 170 ns
Vpp = 15V 50 125 ns
teL. tie Maximum Clock Rise and Fall Time Vop =5V no limit ns
Vop = 10V no limit ns
" Vpo = 15V no limit ns
‘ fco Maximum Clock Frequency Voo =5V 1 MHz
w,_ Voo = 10V 3 ‘8 MHz
j Voo = 15V 4 10 MHz
\ tBuLiR) Reset Propagation Delay Voo =5V 200 450 ns
: - Vpp = 1OV 100 210 - ns
i Vop = 15V 80 170 ns
twiin) Minimum Reset Pulse Width Voo =5V 200 450 ns
f Voo = 10V 100 210- ns
Vpp = 15V 80 170 ns
: C, Average input Capacitance Any input 5 75 pF
Coa Power Dissipation Capacitance 50 pF
CD4060B Typical Oscillator Connections
RC Oscillator Crystal Oscillator '
.m.'i.[»_rD, Dor ol e " Dor>e '
L. 70 COUNTER RESET O 70 COUNTER
STAGES [~ $TAGES
" 10 ] ng VM o, ¢
1 [ AA
:: L+ <m e
+ ‘b
Jl}— . R.768kHz S 3300
c P-—ID
10pF 39pF
TUFSesI4 - I .
TFmeass
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High Performance }i ' CMOS STATIC RAMS IDT6116S
64K Dynamic RAM {: ~ 16K 2K x8 BIT) IDT6116L

iegrated Device Technology Inc

MILITARY / INDUSTRIAL / COMMERCIAL TEMPERATURE RANGES

EATURES: DESCRIPTION:

High-speed (equal access and cycle time) The IDT6118 is a 16,384-bit high-speed static RAM organ-
—MILITARY/INDUSTRIAL ized as 2K x 8. It is fabricated using IDT's high-perform-
1DT6116S 90/120/150 ns (max.) ance, high-reliability technology—CEMOS™ |. This state-
1DTB116L. 90/120/150 ns (max.) of-the-art technology, combined with innovative circuit

* design techniques, provides a cost-effective alternative to

lmszsoo 64K x1 lmszszo 16KX4 "cqrhghﬁiggic; /120 bipolar and fast NMOS memories.
v IDT61 20/ 0 / ns (max.) Access times as fast as 70ns are available with maxi-
IDT6116L 90/120/150 ns (max.) mum power consumption of only 550mW. The circuit also

‘Low power consumption " offers a reduced power standby mode. When CS goes high,

*No Page Mode Operation

Features Features \DT6116S . IDT6116L the circuit wi : g
N e circuit will automatically go to, and remain in, a standby
® High Speed, RAS Access of 100 and 120ns # 16K x 4 Organization &' Active: 180 mW (Typ)) Active: 160 mW (Typ.) power mode as long as é‘é remains high. In the standby
& Cycle Times of 160 and 190ns ® High Speed, RAS Access of 100, 120 and 150ns I Standby: 100 W (Typ.) Standby: 20 uW (Typ.) - ©
e Low Power: ® Cycle Times of 160, 190 and 230ns i ancby: TR0uW iTyp. y: 0uW (TyD. mode, the iow power device consumes less than 20uW g
ggg\WWSlAanxdby(sso Cycle Time) [ ;gw ;’vogverdb Battery packup operation — 2V data retention voltage typically. This capability provides significant system level P
mW Active ns Cycle Time! mWw Standby v i ™ | high-perf: r an: tin ings. h versi f - &
213mW Active (190ns Cycle Time) 303mW Actve (350ns Cycle Time) 4 Produced with advanced CEMQOS™ [ high-performance power and cooling sav gs Both v rsions also offer a ba§ 2
® Single +5V = 10% Power Supply 413mW Active (190ns Cycle Time) technology tery backup data retention capability where the circuit g
® On-Chip retresh using CAS-betore-RAS, Pin 1 left ® Common /0 % CEMOS™ | process virtually eliminates alpha particle typically consumes only 1 sW to 4 uW operating off of a 2V 5
as N/C for 256K expansion o Singte +5V = 10% Power Supply soft-error rates {with no organic die coatings) battery. g
® (ndefinite Doyr HoldsUngeéCAI—S Controf ® On-Chip Refresh Assist using CAS-betore-RAS Slngle 5V (£ 10%) power supply Al inputs and outputs of the IDT6116 are TTL compatible
@ Industry Standard 16 e on rsgura(tjn%na_1 Serial Mode) ® Multiplexed Addresses 8 Row, 6 Column and operation is from a single 5V supply, simplitying sys-
. AN'WZ'S%O((:,E ?agatmlm;]( '9n Speed 4 Bil Serial Mode # 18 Pin Package ~JEDEC Std. Pinout % Input and output directly TTL compatible tem designs. Fully static asynchronous circuitry is used
* 4ms/ ycle Retres ® All Inputs and Outputs TTL Compatible £ Three-state output designs. Fully yn us circuitry is used,
® All Inputs ana Qutput TTL Compatible o Output Enable (OE) Control far Greater Timing . requiring no clocks or refreshing for operation, providing
® Read. Write and Reag-Modify-Write Capablity on 5 Static operation: no clocks or refresh required equal access and cycle times for ease of use.

N Flexibility
Singie Bit and in Nibble Moae
RAS-Oniy Retresn Capabnty ® 4ms/256 Cycie Retfresh
Common 170 Capability using "Early-Write” ® Read. Write and Read-Moaify-Write Capability
® 25 MBit Data Rate

& Standard 24-pin duai-in-line ceramic sidebrazed pack- The IDT8116 is packaged in either a 24-pin, 600 mii-DIP or
age or 28-pin and 32-pin LCC. 32-pin and 28-pin leadless chip carriers, providing high
Pin compatible with standard 16K static RAM and board-level packing densities.

. EPROM The IDT6116 Military RAM is 100% processed in compli-
Standard product 100% screened to MIL-STD-883, ance to the test methods of MIL-STD-883, Method 5004,

e
realizada por ULPGEC. Bibii
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e 0oAEs3 TTADEE . making it ideally suited to military temperature applica- >
T E—— Pin Conflguration Pin Names #' ClassC tions demanding the highest level of performance and relia- g’ a
| o Ty — acl TWhw * Military product available 100% screened to Class B bitity = ¢
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s wia g T 8
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- 1DT61185/1DT6116L CMOS STATIC RAMS 16K (2K x 8BIT

T LB I A 1 WS UL I s 0y s e feoh e by o n ey [,

MILITARY/INDUSTRIAL/COMMERCIAL TEMPERATURE RANGE

SN e L M . e

Integrated Device Technology. Inc.

3236 Scott Bivd., Santa Clara, CA 95051
Telephone: (408) 727-6116 ® TWX $10-338-2070

Integrated Device Technology. Inc.

3236 Scott Bivd., Santa Clars, CA 95051
Telephone: (408) 727-6118 © TWX 910-338-2070

. ! - . .
‘;sowrs MAXIMUM RATINGS® - ° ; IDTE116S DC ELECHIPAL CHARACTERISTICS (Voo=5V:2 10%, Ta=—40%C t0 +65C) (@l
TEMPERATURE RANGE —55°C1o +125°C | —40°Cto +85° | 0°Clo +70°C *| symao .
. L PARAM DTE118S90/120 107611
SYMBOL PARAMETER ‘ RATING uNIT : ETER TEST CONDITIONS MIN. TYPSD MAX. | MIN. TYPS max | UNIT
View gglstsg:(zg ér&yDPin with -0.5t0 +7.0 -0510 +7.0 —-05t0 +7.0 v thad Input Leakage Current Vg =55V, Vin = GND to Ve — — 10 = — oy
Ta Oparaling Temperature —551t0 +125 —40to +85 Qto +70 °C {hol Output Leakage Current ss ivé"N‘;; gEv= Vin — - .10 - - 10 WA
Tuins Temperature Under Bias | —65to +135 —551t0 +125 —5510 +125 °c , . Vo= cc
L Tse Storage Temperature -65to +150 -85 to +150 —1010 +85 °Cc St . CS =V, luo = 0mA - 40 90 - 35 80 mA
P: Power Dissipation 10 1.0 1.0 w ! lecs Operating Power Supply Cutrent [ v, =35V, V, =0.6V _ 28 20
L_lour DC Output Current 50 50 50 mA - : lyo =0mA - - mA
1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS may cause permanent damage to the leca Dynamic Operating Current Min. Duty Cycle = 100% - 40 90 - 35 80 mA
device This is a stress rating only and tunctional operation of the devica a(_(hese ar any other conditions above isp ﬁ =V _ 5
those \n the of this is not implied. Exp: to —= Y3V 20 — 5 20 mA
ratings conditions for extended periods may affect reliability. bsa) Standby Power Current CS» Ve -02V,
Vi Vee—02Varvy<o2v | — 20 2000 ) — 20 2000 [ A
RECOMMENDED OPERATING CONDITIONS LYo Output Low Voltage lo, = 4mAR — Z o4 2 oa
~ v
SYMBOL PARAMETER MIN. | TYP. | MAX. | UNIT MILITARY (T4 = —55°C to +125°C) Vou Cutput High Voitage lon = —1.0MA 24 — - 24 _ _ v
= —40 EVoo=5V, Ta=25C
Ve Supply Voitage 45 5.0 55 v INDUSTRIAL (T = —40°C to +85°C) M |§fx ot TE1165 150
GND Supply Voltage 0 ] 0 v COMMERCIAL (T, = 0°C to +70°C) .
v Timpationveage | 22 35 80 [ v IDT6116L DC ELECTRICAL CHARACTERISTICS (Voc =5V +10%, Ta=—40°C to +85°C)
V.| Input Low Voltage |~10° | — |+08 | V SYMBOL PARAMETER _TEST CONDITIONS 1078116190120 IDTe16L150 UNIT g
G Output Load — ~ | 100 | pF MIN. TYP!) MAX. | MIN. TYPY MAX. g
TTL | Output Load - - [ - M Input Leakage Current Voc=55V,Vw=GNDtoVec | — — 2 - - 2 A g
*Pul : 50ns, OC: ¥, = -0V, i CS=V,or0E=V ki
20 Width: 50ns, WL mn {lal Output Leakage Current Voo = GND fo Vg H - - 2 _ - 2 A g
lee S = = pd
IDT6116S DC ELECTRICAL CHARACTERISTICS (Voc=5V £10%, Ta= ~55°C to +125°C) ce CS=Vi, lwo=0mA ~ 435 owB0 | — 30 70 | mA ]
901120 1DT61165150 7 tee Operating Power Supply Current | v,,, =35V, v, =0.6V H
SYMBOL PARAMETER TEST CONDITIONS m':m.:v'f“, A | N vet max, | UNIT L \ luo = OmA ~ 330 - - 0 - | ma :
- o - o - iccy Dynamic Qperating Current Min. Dut cle = 100% - — 3
Nl Input Leakage Current Vee =55V, Vin=GNDto Vee | — — 10 — — 10 WA 5 9 Min. Duty Cycle o 4035 90180 w70 mA 3
€S=V,,0r OE=V, e C5=Vuy - 5 2015| — 4 12 | ma e
ol Output Leakage Current V|,°=|GNND 10 Ve ] - — 10 —_ - 10 HA (- Standby Power Current CSavge-0.2V, . 200 R 200 g
- - - A s
lee CS=Vy, ho=0mA —~ 40 100 - 3 90 | mA " Y — Vin3 Ve uf"zv or Vin<0.2v H H
Operating Power Supply Current | v, =35V, V,, =0.6V . 2 _ A oL utpy t?w oltage loy = 4mA — —_ 0.4 - — 04 v g
loc tuo=OMA - 35 - - m. Von Qutput High Voltage o = ~1.0mA 24 . — 24 _ — v
] 1 Voo =5V. Ty =25
- leca Dynamic Operating Current A_M_n. Duty Cycle = 100% — 40 100 — 35 90 mA | M |:::= z.um‘m o 16LISO ;
[s)] Isg o CS=Vy - 5 25 - 5 25 mA | . 3 L
o] Cs = !
S Iser Standby Power Current )ss:‘\',“_g‘gz'm va<oay | — 002 10 —~ 002 10 | mA | IDT6116S DC CHARACTERISTICS (Vcc = 5V +10%, Gnd = 0V, TA=0°C to +70°C) _g g
c iN cCc— V- IN - SYM £
£ Vo Output Low Voltage lor = 3.5mA? . —~ — 04 — —- 04 v | Bov ITEM TEST CONDITIONS MIN 'Dﬁn‘;_ﬁf 7‘}“ AX. ';31'61#: -90“132:( | unrr € :
8 Vou Output High Voitage loy = —1.0MA 24 — — 24 - - vV il Input Leakage Current Vec = 5.5V, Vin = GND [0 Voo|  — - 70 — — 0 A 8
1. Vop=5V. Ty =25°C | €S = Vw or OF = V, =
8 2 loLnllmAAlor IDTB1185150 Mool Output Leakage Current Vip = GNND to Ve " - - 10 —_ — 10 nA ©
3 ! s = = [T
> IDT6116L DC ELECTRICAL CHARACTERISTICS (Vcc =5V £10%, Ta=—55°C to +125°C) ——— ) CS = Vu. o = OmA — S0 100 | — 40 80 | ma < 8
8 T Toonzo rer— lecs Operating Power Supply Current Viw = 3.5V, Vi =0.6V %0 as o °
IDTE116L80/1 b = OMA — — | = — | ma
UNIT ”o a
g SYMBOL PARAMETER TEST CONDITIONS MIN. TYPSY MAX. | MIN. TYPY MAX. leea Average Operating Current Min. Cycle Duty = 100% - 50 100 - 40 80 mA O
E 1l Input Leakage Cusrent V_oc =55V, ;,,: =GND 10 Voo - - 5 — - 5 A Isp . CS = Vi — 5 15 — 5 15 mA %
= €S =V, 0r OE =V} _ . Standby Power Current CS2Vec ~0.2,
S Mol Output Leakage Current Voo 2 GND 10 Ve - - 5 5 | w Isey VedVes—02Vorveg02v | — 20 2000 | — 20 2000 ;5;
£ lec ) TS = Vi, o =0mA w4035 o090 | -~ 0 8 | mh You Output Vaitage o = 4mA - .= 04 | — = G4t v c
Operating Power Supply Current | v,,, =35V, V| =0.6V Vou low = ~1.0mA 24 — — — — -
1 ] [ - 35/30 - -_ 30 —_ mA 2.4 v
€t ! tyo =0mA 1. Vec = 8V, Ta = 25°C
leca Dynamic Operating Current Min. Duty Cycie = 100% — 40135 10090 | — 30 80 mA
[ CS=Viy - 5 20 — ] 15 mA i
Standby Power Current TEavee-0.2v, |
; 1 VmPVeo-02Vorvyso2v | — 4 80 4 %0
o PN Output Low Voltage loL = 3.5mA®R - — 0.4 — - 0.4 ;.‘ y
s o Output High Voltage low= ~1.0mA 2.4 - —_ 24 - - v
w =5V, Tp=25°C :
s 2. ig =2 1mA lor 1DTS1ALISO i
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= o, — —n° °
IDT6116L DC CHARACTERISTICS (Vcc = 5V *+10%, GND= 0V, T, = 0°C to +70°C) rf:TRUTH TABLE CAPACITANCE"™ (T = 25°C, f = 1412
. SrmeoL ITEM - TEST CONDITIONS _ e Shaax. | win oo MAx, m MODE s WE | UOOPERATION SYMBOL | PARAMETER counnrlomu. UNIT
] tnput Leakage Current Ve = 5.5V, Viy = GND to Vee| — —_ 2 — — 2 uA Standby H X X High2 ' Cin Input Capacitance Vi =0V 8 pF
llol | Output Leakage Current EE"; VoorOE =V f 2] - = 2 |, :::g t : . : z?gl:z . Cuo | MoutiOutput Vio =0V s | o
tec . CS = Vu, lyo = OmA — 40 80 _ 35/30 70/60 | mA Wiite C X C D 1. This parameter s sampied and not 100% tested.
lear Operating Power Supply Current X,; z 8[:X Vo =06V — 15 — __ 30 — mA .
lecz Average Operating Current Min. Cycle Duty = 100% — 40 80 — 35/30 70/60 | mA TIMING WAVEFORMS OF READ CYCLE NO. 1
Iis €S = Vu — 5 15 — 4 12 | mA . f -
You Standby Power Current Ss:»:\\// :g.zz\ybr Veg02v . 4 100 - A 100 A ! —— 3 )L
Vou to, = 4mAW - = 04 | ~ — 0.4 Vo - '
e Output Voitage = 1 0mA 24 - _ l 24 _ — V:j . 5 m 'y
1. Voo = 5V, T, = 25°C 2. 1o = 2.VmA for IDT6116L 150 R —
AC ELECTRICAL CHARACTERISTICS - ‘ -l -
(Vce = 5V £10%, T, = —55°C ta +125°C/ —40°C to +85°C/0°C to +70°C)" =\ \ % X77777/7,
4 s 15
preeso | et | ioionecize | e | | M—— [_.m-»
SYMBOL PARAMETER MIN.  MAX. | MIN. MAX.[ MIN. _MAX. | MIN. MAX. | UNIT . - K::XX)L "
READ CYCLE : g
tec Read Access Time 70 — {90 — | 120 — | 150 - "’ﬁ READ CYCLE 2/*# READ CYCLE 3“3 g
tan Address Access Time - 70 — 90 — 120 — 150 ns ; . . §
tacs Chip Select Access Time - 70 —_ 90 —_ 120 —_— 150 ns D(_ * :\ £
teu Chip Selection to Qutput in Low Z 5 —_ 0/0/5 —_ 5/5/10 | — [10/159 _ ns N g
toe Output Enable to Output Vatid — 50 | — 165 | — 80 | — 100 ns P 3 i L—-»——-ﬂ N o §
toz Output Enabte 10 Outputin Low Z S —_ 0/0/6 | — ) 5/5/10 | — [10/15® — ns - G
tor Chip Deselection to Output in High Z o 35 0 40 1] 40 0 50 ns o~ i — §
tonz Output Disable to Output in High Z 0 35 L] 40 1] 40 ] 50 ns g
ton Output Hold from Address Change 5 — 0/0/5 _ 5/5/10 | — 10/15"’| —_ na NOTES: 1. WE is High for Reat Gycle. ‘.é
WRITE CYCLE 2. Device s continuousiy selected, CS =V N s
- 3. Address valid prior to of coincident with CS transition low. <
twc Write Cycle Time 70 - 90 — | 120 — 150 - ns 4 BE=v,.
o> tow Chip Selection 10 End of Write 40 - 55 —_— 70 — 90 p— ns } 5. Transwon s measured = 500mV 1rom steaav state. This parameter is sampted and not 100% tested. ey E
g) Lw Address Valid to End of Write 65 - 80 — | 105 — 120 _ ns | o L
S s Address Setup Time 15 — |5 — 1 2 — 12 — ns_| TIMING WAVEFORMS OF WRITE CYCLE 1" _g g
[ =y twe Write Pulse Width 40 — 55 —_ 70 - 80 — ns_! c 3
'5 [ Write Recovery Time s — [ 10/5/5] — ' 10/5/5 | — 10 — ns | 5 8
& toz Qutput Disabie to Output in High Z ] 35 0 i 40 o 40 4] 50 ns | Aoscons _){ 8
[+ twrz Write to Output in High 2 0 40 0 | 50 0 50 ] 60 ns | Cniuie Py
g tow Data to Write Time Overlap 30 - | 30 i — | 35 — 40 - ns | : ) . 7 Y o <
[ ton Data Hold from Write Time 5 — [ 1ororsi — [ 1071075 — | 10 — ns ! m— P
o tow Output Active from End of Write 0 — o —~ | _0/5/5 « — [s;owl s | [a}
8 1. Parameters iisting three limits apply in this Temo Range order: Mititary/industnial/Commercial. All other limits apply to ail ihree Temp. Ranges a ; S S ; ; ; ; Skl E
- 2. IDT6116S70 available in Commercial 0°C 10 70°C only. -—
E 3. 10ns upplies over —55°C 1o +4 125°C and —40°C to +85°C: 15ns applies over o°C to +70°C. . [+
o 4. oy = Sns over —55°C to 4+ 125°C; 15, = 10ns over —40°C to +85°C ana 0°C to -+70°C. .__; . E)
:".:% AC TEST CONDITIONS = _—Lm 7F~—_ %

Input Pulse Lavels GNDto 3.0V

Input Rise and Fall Times - 10ns e ST
Input Timing Reterence Levels . 1.5V . LLLLLLLLA
Output Reterance Levels 1.5V R A
tpgs Load 1'I’TLGaleand C.=100pF | om 40
w {inctuding scope and jig) R N ;
@ NOTE: See l;alnoles on next page. o -
s
'mcm scope and |ig. w
=
. 3236 Scott Bivd., Santa Clara, CA 95051 K . 3236 Scott Bivd., Santa Clara, CA 95051
Integrated DeVIceTechnology, INC. Tolophone: (408} 727,616« TWX 10:38-2070 lntegral'ed DevnceTechnology. INC. Teleshone: (408) 727-6116 ¢ TWX 910-338-2070
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‘TIMING_ WAVEFORM OF WRITE CYCLE 2"

CMOS STATIC RAMS i 167S

Az .
E GND CS Oin E . s
LCC - . Vemoy Ay

3 - 8 16K (16K x1 BIT) iIDT6167L
4 - >( )( Integated Device Technology. Inc. .
‘) . , vl — . > —
I - _ - - MILITARY / COMMERCIAL TEMPERATURE RANGES - . --- -
SYTIIN) (7 ;
LAY F— , : :
] FEATURES: * DESCRIPTION: ’
I ¢ High-speed (equal access and cycle time) " The IDT6167 is a 16,384-bit high-speed static RAM organ-
t w k J(_ - -+ —MILITARY : |zed as 16K x 1. It is tabricated using IDT’s high-pertormance,
I | —y o IDT8167S 55/70/85/100ns (max.) high-retiability technology — CEMOS™ |, This state-of-the- 6
R i {o-tas =] = | - IDT6167L 55/70/85/100ns (max.) art technology, combined with innovative circuit design -
ME = 33 S SRR NN —COMMERCIAL techniques, provides a cost effective alternative to bipolar
Vi IS
& =z v L IDT6167S 45/55/70/85ns (max.) and fast NMOS memories. o
RN 1 '/ - IDT6167L. 45/55/70/85ns (max.) Access times as fast as 45ns are available with maxi- =
< IR o YOO00¢ + Low power consumption mum power consumption of only 330mW. The circuit also Q)
R | - N IDT61675 IDTE6167L oftersa rgdu_ced power'standby mode. Wheq QS goes high, ~J
k NOTES: 1 WE must be high Ouning ail address transitions. _ _ _ Active: 150mW (typ.) Active: 125mW (typ.) the circuit will aut_o_matnca}lly go to, and remain in, a standby m
2. A wiite occurs qunng the ovenap (yp) o ﬂéw CS and a low CE. . . Standby: 1004W (typ.) Standby: 10uW {typ.) mode as long as CS remains high. In the standby mode, the ~
H 3. g s measured from the eartier of CS or WE going mgn 1o the end of write Cycle. : B ion—2 N It device consumes less than 100uW, typically. This capabii-
& X 10d, HO pi h t that the tnput signais of opposite phase to the outputs Must not be applied s Battery backup operation V data retention voltage N es "
i OJ’Y, ; 3‘:'!::%_(5"':7?{::5A’IIAonp;csc::: ;’:l:\u‘l!(::;g:(sf;zle!:?he :-V—E I‘:':\IN ?ruansslllgans or after the %E transition, outputs reMain n 3 High _ (IDTBI67L only) ity provides significant sys‘em'leve‘ power and cooling sav- 3
i impeaance state. — + High-density 20-pin dual-in-lina ackage and 20-pin ings. The low power, (L), version also offers a battery back-
‘l{ 6. OE is continuously low (OE = V). 9 h N P <op up data retention capability where the circuit typically con- o 2
ﬁ 7. Doyr 1 the same phase of write data of this write cycle. + leadiess chip carriers sumes only 1.W operating off of a 2V battery. -ab &
! g l[f)%g n.ss ll:: :;?ngi::;:ﬁ:d.aldlg'::s are in the output State. Then the aata input signals of OppoOsite phase 10 the Outputs Must not be ap- 0 :’ro:ucled with advanced CEMOS™I| high-performance All inputs and the output of the IDT6167 are TTL- m E;
piied 1o them - . echnology compatible and operate from a single 5V supply, thus ~J H
! 10. Trans:tion 15 Measured = 500mV from steady state. This parameter 1s sampred and not 100% lesteg. » CEMOS™ | process virt_ually eliminates alpha particle simpmying system designs, Fully static asynchronous cir- l- §
i soft-error rates (with no crganic die coatings) cuitry is used, whlqh requires no clocks or refreshing for 8
} 5 Dl}\TA RETOENTION CI‘!ARACTERISTlCS . . 70°C « Separate data input and output :::;act’lfo:;:nd provides equal access and cycle times tor  (7) z
- —_ X &
. i (TA= —55°C to +125°C/—40°C to +85°C/0°C to ) SreTeL DTET16S n ¢ Single 5V (x10%) power supply . The IDT6167 is packaged in either a space-saving 20-pin, = g
= SYMBOL PARAMETER TEST CONDITIONS MIN. TYP.Y MAX.| MIN. TYP. Max. | UNT + Input and output directly TTL-compatible 300 mil DIP‘or 20-pin leadiess chip carrier, providing high O 5
<4 - board-level packing densities. 5
: - i 20 — — 120 — =~ | V + Three-state output p 9 ) Y )) e
. :"!' - Hereenon e COM'L 0.5 20 | — 2 400 | wA ¢ Static operation: no clacks or retresh required The IDT6117 Military RAM is 100% processed in compli- E
o oML — o tatic operation: | qu ance to the test methods of MIL-STD-883, Method 5004, () &
lecon Data Retention Current Ver =20V, €85 V2. -02V | IND — 05 40|~ 2 600 #A * Pin-compatible with standard 16K x 1 static RAMs making it ideally suited to military temperature applica- - P
i g'., VisV.: —0.2Vor V..<o2v | ML — 05 300}— 2 1000 ]| eA * Standard product 100% screened to MIL-STD-883 tions demanding the highest leve! of performance and relia- b ) 8’
!, o teon Chip Deselect to Data Retention Time 0 - — |0 - - ns Class C bility. = S
i g te  » | Operation Recovery Time . bl - — ¥ — — | ns | * Military product avaiiable 100% screened to Class B 6 E £
bp Voo = 2V, Ta = 4+259C O 4
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Q \ . . ™ .
©| Absglite Maximum Ratings
by o
g Volt ny Pin {(Note 1} Vgg ~ 0.3V to Vgg *+ 15,5V Storage Temperatur ge -65°C to +150 ¢ -
P O'.,alin‘ emperature Range CD40OXXM -55°C 10 +125°C Package Dissipation 500mwy Sem' ductor
%) i CD40XXC -40°Cto+85°C Lead Temperature {Soldering, 10 seconds) 260°¢
= Operating V5, Range Vgs + 3V 10 Vgs + 15y
= 4013BM/CD -
,v_- DC E|ectnca| Characterlstlcs W
8 I R oms
. CONDITIONS CoaOXXM -,  coRXXC General Description Features
8 SYM | CHARACTERISTICS vOoLTs -55°C +25°C : +25°C +85C UNITS ' 3.0Vto 15V
=1 Vo Voo mim Imax| min | v [max | mai [ max | sain [max | min | Tve[max | min [max The CD4013B dual D fiip-flop is a monolithic comple- ™ Wide supply voitage range 0Vto
3 ‘[ ! ’ t mentary MOS (CMOS) integrated circuit constructe_d with ¢ High nolse immunity 0.45Vpp (typ.)
aQl e | Ouesernt O Cunent 5 03 | o ﬂo a 20 o 0033 42 uA N- and Pchannel enhancement mode transistors. Each Low powes TTL fan out of 2 driving 74L
O Bl ) . ro‘ __jos ] | 001?05 . 30 |5 | [oosis 70 LA flip-flop has independent data, set, reset, and clock compatibliity or 1drlving 74L.S
E P | Owescrnt Divce ; 15 ! : oosi 1E 100 5| 01515 210 | uw inputs and “Q" and “Q" outputs. These devices can be
o issipation Packane 10 5 AN J| 300 50 05 |50 700 uw used for shift register applications, and by connecting Appllcatlons
Sl Yoo T T R Tant T N ew | o T o e | foss| v Q" output to the data Input,for counter and togole ap-
< | v, Love Lowes ‘o ;nm ;0 joor! (005 0oy o joo 0.05 v plications. The logic level present at the “D” input IS @ Automotive ® Alarm system
8 Vo | Han Lew 5 | 409 499 5 | aosf a99] 1 agels | 4.95 v "ans:f:"ed 'tci‘lht'a Qkou:putstlt:::ng the p(::llllvT'Gf':eg ® Data terminals ® Industrial electronics
999 999! 10 | 9.95¢ 9.99 | 999110 9.95 v transition of the clock pulse. ng or resetting Is inde- - ;
B O anvr et Bl : - : . B — pendent of the clock and s accomplished by a high level @ Instrumentation Remote metering
' ' | ; : | el on the set or reset line respectively. B Medical electronics ® Computers
. v. COAVOM | |va-a0] 86 {1 12 I 09 1 i 1278 09! v
i ¢ p | lag | !
. | lv,#80( 10 2 2 las \ tal 2 | P2 las 19| v
. vl s | et l1s | 228 a 16 | | 225 14 v H 1
Vi, CDavI0M v{‘jf}é P {‘ 3 ! a5 1 2'9 i 12 } ;5 i [[ 29 v Connection Dlagram
Vi Vo»35( 5 |14 [ 15§ 2250 s 14 I 1s 2250 :15 v
b vezr0] 0] 20 3 Jas| |3 ’ 29 ' 3 45 - 3 v Dust-In-Line Package
Outiut Oc v Carrent 04 15 [ars 3 4 I 21 36 ;3 24 A
i i 1 .
16N N Chaonet (Nowe 2} 05 10} 0 8 10 | 56 96 8 . 64 mA Vop a2 2 CLOCK2 RESET2 DATA2  SEV2
1P P Channed (Note 2) 25 15 |-185 c125]980  igg ! 15 1280 -1 mA
_95_| 10]-09 -06 |-08 04 w072l |06 -0.48 mA I 1 12 n 10 S L
Ly | loput Cuassent ! | 10 I i } {10 | pA
Note 1: This device should not be connected 1o circuits with the power on because high tiansient voltage may cause prrmanent damage.

Note 2: IpN and IP are tested one output at a time. I

" POy Order Number CD4013BMJ or CD4013BCJ
AC Electrical Characteristics 1, = 25:C, C, = 15pF. untess otherwise noted o e See NS Package J14A
Typical Temperature Coethicient for all values of Vpp = 0.3%/°C 1 H
: LIMTS Order Number CD4013BMN or CD4013BCN
LI____ See NS Package N14A
Test
CHARACTERISTIC CONDITIONS CD4OXXM CDAOXXC unITS
Voo
MIN Tye MAX MIN TYP Max
VOLTS) T 2 3 n s s 7
Peompagation ntay, T v Voo k) - th o, - [ n
T w0 1 an 1w 0 a 1] CLOCK ! RESETT  DATA1 SET1 Vs
S OV o ” . - TOP VIEW TUF1804s.1
" Vo, bV
(S 40 80 - st 100 '
ot e ey Ve Yon ) 7 Y - ” 0
Var 10V : ) . Tmth Table
. IS 30 - 5 0
Y ) —
Teanmtaon T ; 5 = EI T 20 60 ot D R s a Q
Mgt Lo Gt s b | Ve Voo >0 - 1% a0 - 6 50 " f 1] [\] 1] 1] 1
! - an
Low ta High Levet 11,00 | Vee Voo > ° 7% 160 o~ L ! o 0 ! g
W0 - [ 100 50 120 N~ x 0 1] Q a
Tnpur Capacitance (£2,) Any input - 5 ~ 5 L oF x x 1 [+] [ 1
x x 0 1 1 o
R . . x x 1 1 1 1
Typical Applications
No changs
L) t = Lavel change
- x = Don't care case

<o
\"‘E = T Fisaess
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- Absolute Mﬂ““m Ratings Recommended pper"ng Conditions DC Electrical Charact'ilcs (Cont'd) CD4DI3BG {Note 2  * ' - % 8 E
: B S . . . . M o Y i, . . N S
- (Notes 1 and 2) T R (Note 2} -5 gy Hene 57 W .- ~o°c o
’ : ’ . Lo TR e S L SYM | PARAMETER CONDITIONS - -0
:I/DD dc Supply Voltage - ~05t0+18Vpc Vpp dc Supply Voltage \ +3 1o +16 Vg . : MIN | MAX MIN 2
IN Input Voitage -0.5 to Vpp +0.6 Vp, V)N tnput Vol 010 Vpp V| - -~
T Storage Temparaturs Range 680w +iE0e IN Input Voltsge . > Voo Voo Vin | High Leve Input Voiage | lipI<iouA .. . ’ N _ o
- 'Pp Package Dissipation . . L BOO mW kR :-65'C m “125°C Vop =5V, Vo =05Vordsv 35 35 > e | 35 . v [w]
Ty, Lead Temperature (Soidering, 10 seconds) 260°C T CD40138C ’ —40°C 10 +85°C Vpp = 10V, Vg = 1.0V or 8.0V 7.0 7.0 - 3 10 v 8
. . Vpp = 15V, Vo = 1.5V or 13.5V 1.0 1.0 11.0 v a
L H Tedi 3 ) N T Ny | L.ow Levet Output Current VDD = 5V, Vg =04V 0.52 0.44 0.88 0.38 ™A [s+]
Electrical Characteristi T e R oL . . A
- D Characteristics cp4013am (Note 2} o (Note 3) VDD - 10V, Vg - 05V ia “ 225 09 - O
Vpp = 18V. Vg = 1.5V 36 30 8.8 24 mA ,
SYmM PARAMETER CONDITIONS ss¢ xC 125°C UNITS 10H High Level Output Current Vpp =5V, Vo=46V -0.52 -0.44 -0.88 ) -0.36 mA
MiN MAX MIN TYP MAX MIN MAX ol . (Note 3) Vpp = 10V, Vo = 9.5V ~13 -1t -2.29 -0.9 mA
' i - =135V 36 -30 | -88 -2.4 mA ‘
* 1pp | Quiescent Device Current Vpo =5V, Vin = Vg Of Vgg 10 10 2 s Vpp = 16V, Vg = 13.5 -
Voo =10V, Vi = Vg of Vgg 20 . 20 60 JA hN Input Cusrent Vpp = 15V, VN =0V 0.3 -0 0.3 -1.0 uA
Vop = 15V, Vin = Vpp 0f Vsg 40 40 120 A VDD = 15V, ViN = 15V 0.3 105 o3 1o BA
VoL | Low Level Outwt Volge” | lol< 1.0ua R . - - X Note ¥: “Absolute Maximum Ratings™ are those values beyond which the safety of the device cannot be guaranteed, they are not munt. 1o imply
“ | voo=sv "t o 0.05 0.05 1 oos v o that the devices should be operated at these limits. The table of “R 4 Operating Conditions” and *“Electrical Characteristics’ provides
vpp =10V . . . ) 0.05 0.05 " 0.05 v 4 conditions for actual device operation. . R : . .
vpp = 15V 0.05 0.05 : 0.05 v Note 2: Vgg = OV uniess otherwise specified.
VOH | High Level Output Vortage | lgi< 1.0ua ] i Note 3: igH and Ig|_ are measured one output at a time. v,
vpp = 5V 495 4.95 4.95 ) v o ‘ ) o
Voo = 10V ] 995 .95 995 1 v AC Electrical Characteristics 1,=25°c, C_=50pF, R =200k, unless otherwise noted
vpD = 15V 14.95 14.95 . 14.95 v
ViL | Low Level nput Volage | Noi< 1.0uA ) sYm L PARAMETER [ CONDITIONS l MIN l Tve l Max uNITS
\'/ =5V, Vg=0. . N
oo 0> 0.5V or 4.5V '8 15 1.5 v CLOCK OPERATION
VDD = 10V, VO = 1.0V or 3.0V 3.0 30 30 v
; Vpo = 15V, Vg = 1.5V or 13.5V 4.0 i 4.0 4.0 v tPHL, or Propagation Delay Time Vpp = 5V 200 350 ns
Vil | High Level input Voitage ol < 1.04A : = PLH Vop = 10V ) 80 160 ™
VDD =5V. Vo =05V or 45V s 35 35 v A Voo = 18V . £ 120 =
Vpo = 10V, Vg = 1.0V or 9.0V 7.0 7.0 70 v TTHL. or Transition Time - Vpp =5V 100 200 ns
VpD = 15V, VQ = 1.5V or 13.5V 1.0 1.0 1.0 v TLH Vpp =10V 50 100 ns :
oL Low Level OQutput Current VpD * 5V, Vg =04V 0.64 a5 088 0.36 mA . Vop - 15 i 80
(Naze 3} VOO = 10V, Vg = 0.5V 16 13 225 09 mA WL, ar Minimum Clock Pulse Width vpp = 5V 100 200 ns
VDD = 15V, Vg = 1.5V 4.2 34 88 24 mA twH Vop = 10V 40 80 ns
10H High Level Output Current Vpp =5V, Vg =4.6Vv -0.64 —0.51 -0.88 -0.36 mA Vop = 18V 32 i o
{Note 3} VDD * 10V, VQ = 9.5V 16 13 -2.25 -09 mA TRCL, Maximum Clock Rise and Fall Time Vpp =5V 15 ¢ HS
VDb = 15V, Vg = 13.5V -42 -34 -88 -24 mA tFCL . Vop = 10V X . 10 us
N Input Current VoD = 15V, Vin = OV 01 05 | -0 ) o " > Vpp = 15V 5 us
VDD = 15V, ViN = 15V 0.1 1075 |* 01 10 uA - tsuy Minimum Set-Up Time Vpp =5V 20 . 40 ns
. . Vpp = 10V 15 30 ns
DC Electrical Characteristics coa0138c inote 2) : Vpp = 18V 12 %5 s
. fcu Maximum Clock Frequency Vpp = 5V 25 5 . MHz
o B Vpp = 10V 62 128 MHz
—40°c g
SYM | PARAMETER CONDITIONS Gl gec UNITS Voo = 15V 7.6 155 MHZ
. MIN MAX MIN TYP MAX MIN MAX
oD Quiescent Device Current Vop =5V, Vy = Vgp or Vgg 4.0 4.0 . 30 WA SET AND RESET OPERATION
Vpp = 10V. Viy = Vpp or Vg 8.0 8.0 60 uA tPHL(R). | Propagation Delay Time Vpp = 5V 150 300 s
Voo = 15V, Vin = Vpp o Vss 16.0 16.0 120 | ua WLHIS) Vop - 10V es 130 s
VOL | Low Level Quiput Vottage iIgi< 1.0uA Vpo = 15V 45 20 ns
Voo =5V . Q.05 0.05 0.05 v TWHIRY. Minimum Set and Reset Vpp = 5V a0 180 m .
Vpp = 10V 0.05 0.05 0.05 v TWH(S) Pulse Width “Vop = 10V “ 80 ns
Vpp =15V 0.05 0.05 0.05 v Vpp = 15V 25 60 ns
Von | High Level Outout Voitage | Woi< 1.04A 1 CiN Average input Capacitance Any input 5 15 oF
VDo = 5V 4.95 4.95 4.95 v T
VoD = 10V ) 9.95 .| oes 9.95 v
M Vpp = 15V 14.95 14.95 14.95 v
ViL Low wput Voitage o1 < 1.0uA
VoD = 5V, Vg = 0.5V or 4.5V 15 1.6 15 v
m VoD = 10V, Vg = 1.0V or 8.0V 30 3.0 a0 v
Vpp = 15V, Vg * 1.5V or 13.5V a0 4.0 40 v J
5-36 . . » 5-37




©Del ios autores. Digitalizacion realfizada por ULPGC. Biblivteca Universitaria, 2008

it I C e - 1€
.Schematic Diagram . . - T e an Logic Diagram : ’g
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. L__ : i : ‘ " T6
TI 71 ‘_ |
1l 11 ] l,._J : TG . - ?
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N4onal -

Semiconductor  * o

co4o733M1co4oraac Double'
AND Gate . - R ~
D4075BM/ |

General Description Features ,
These triple gates are monolithic complementary MOS B Wide supply voitage range 3.0Vio 15V
(CMOS) integrated circuits constructed with N- and  ® High noise immunity 0.45Vpp typ.

Pchannel enhancement mode transistors. They have m
equal source and sink current capabilities and conform

to standard B series autput drive. The devices also have =
buffered outputs which improve transfer characteristics m
by providing very high gain. All inputs are protected
against static discharge with diodes to Vpp and Vgs.

Low power TTL
compatibility
5V-10V .15V paramemc ratings
Symmetrical output characteristics

tan out of 2driving 74L
or tdriving 74LS

ture range

Maximum input Ieakage 1uA at 15V over full tempera-

s

Connection Diagrams pustinLine Packages

€DA073 Triple 3-Input AND Gate

vop
'Iu IIJ In In I! Il'

CD40758B Tripie 3-Input OR Gate B
voo

Iu"n ||z In 10 ls Il

I: In Is 6 Iv 1 7 |1 Io ls . IT
vss Lvs

TLFIS9791 TOP VIEW TR

TOP VIEW

Order Number CD4073BMJ, CD4073BCJ,
CD40758MJ or CD4075BCJ \
See NS Package J14A

Order Number CD4073BMN, CD40T3BCN,

CD4075BMN or CD4075BCN
See NS Package N14A
o
o
b
5184

A,

V. : . PR = E

‘Absolute Maximum .ings (Notes 1 and 2)
0.5 Vpe to +1BVpe f"

:-0.5Vpgto Vpp't 0.5Vpe

- -85°C to +160°C -

VDD DC Supply Voltage f"

YN ‘Input Voitage < |

VDD DC Supply Voltage
’V.N Input Voltage

I's ~ Storage Temperature fiange i Ta  Operating Temperamu Ran@
PD, Package Dissipation . | o . B0OOmwW . ¢ CD4073BMICD40758M f Lo
,  Lead Tempera(ure (soldenng, 10 seconds) 260°C f

4.'
DC Electncal Charactenstlcs coao7aaM/co4o753M (Note2y & .

Operatmg COnditlons' '(Note‘ 34

"'5VDC 0 4‘15 VDC
OVDC to VDD VDC

—55 Cto+|25°c
-V 240°C 10 +85°C |

09520rA0/WESL0vAD ‘oaemvuo:wauov’qo '

ONDITIO -55°C +25°C +125°C T
'SYM|  PARAMETER CONDITIONS MIN | MAX | MIN | TYP | MAX | MIN | Max | UNITS
ipp | Quiescent Device Current | vpp = 5V, VN = Vpp o Vss 0.26 0.004 | 0.25 75 HA
.. VpD = 10V. VN = Vpp or Vss 05 0.005 | 0.5 15 HA
) VDD = 15V, VIN = VDD or Vss 1.0 -0.006 | 1.0 30 HA
: Vou| Low Level Qutput-Voltage | Vpp =5V 0.05 0 0.05 0.05 v
‘L : Vpp = 10V litgi < 14 0.05 ] 0.05 0.05 v
Vpp =16V 0.05 0 0.05 0.05 v
Vg High Level Output Voltage| Voo =5V 4.95 495 | 5 4.95 v
- Vpp = 10V Higl < 1pA 9.95 995 | 10 9.95 v
Vop =15V 14.95 14.95{ 15 14.95 v
“1VL | Low Level input Voltage | Vpp=6V, Vg=05V 15 2 15 1.5 v
b : Vpp = 10V, Vg = 1.0V }igl <1pA 3.0 4 3.0 3.0 v
~ {Vpp=15V.Vg=15V a0 [ 4.0 4.0 v
| Vi | High Level Input Voltage | Vpp=5V, Vo=45V 35 35 | 3 35 v
. Vpp =10V, Vg=9.0V Higi<ipa | 7.0 70 |6 7.0 v
Vpp =15V, Vg =135V 10 1.0} 9 1.0 v
1oL | Low Level Output Current| vpp =5V, Vo =04V 0.64 051 | 0.88 0.36 mA
{Note 3} ’ Vpp=10V.Vg=05V 16 1.3 2.2 0.90 mA
Vpp =16V, Vg =15V 42 34 | 8 2.4 mA
lon | High Level Qutput Current| Vpp =5V, Vg=4.6V -0.64 -0.51 |{-0.88 -0.36 mA
" | Note 3) Vpp =10V, Vg =95V -16 -13 |-22 -0.90 mA
Vpp =15V, Vg =135V -4.2 -34 |-8 -24 mA
I | input Current Vpp=15V. V=0V -0.10 108 |-0.10 -1.0 uA
Vpp = 18V, Viy = 15V 0.10 105 | 0.10 1.0 uA
Schematic Diagram
) CD40738C -
Vin
—
1 1 1 ,
A* O- |y
: 5" 0= j—g =
1 D 1/3 DEVICE SHOWN
SALL INPUTS PROTECTED
BY STANDARD CMOS INPUT
c o g PROTECTION CIRCUIT.
vss 1 : LV
5-185



CD4073BM/CD4073BC, CD40758MICD4OT£BC} '

N -40°C
SYM PARAMETER ;e CONDlTIONs
“ MIN MAX | MIN

lpp { Quiescent Device Current | Vpp = 5V, VIN = VDD or Vss . , 1 . S
e "3 .{ VoD =10V, VIN = VDD or Vs 2° 2 V18 : HA
N VDD = 15V, V(N = VDD or V55 4" q R I ] T pA
Vgi| Low Level Output Voitage | Vpp =5V 0.05 0 005 0.05 v
. Vpp = 10V |I°|<1uA . *0.05 0 0.05 0.05 Y
Vpg =15V 0.05 0 0.05 0.05 v
VQH High Level Qutput Voltage| Vpp =5V 495 4.95 S 4.95 v
Vpp = 10V }ilgi < 1pA 9.95 895 | 10 9.95 v
Vpp = 15V 14.95 14.95| 15 14.95 v
Vi |Low Level Input Voltage [ Vpp=5V, Vg=05V 1.5 2 1.5 1.5 v
Vpp =10V, Vo =10V Higl<1xA 3.0 4 3.0 3.0 v
Vpp =15V, Vg =15V 4.0 6 40 4.0 v
Vi |High Level Input Voltage | Vpp =5V, Vg=45V 35 35 3 ) 3.5 v
TiVpp*10V.V=9.0V JIgl<iuA | 70 7.0 6 7.0 - "V
Vop =156V, Vg=135V no 1Mo |9 11.0 v
lgL |Low Level Qutput Current | Vpp =8V, Vg =04V 0.52 044 | 088 0.36 mA
(Note 3} Vpp =10V, Vg=05V 13 1.1 22 0.80 mA
Vpp = 18V, Vg = 1.5V 36 30 8 24 mA
lon [High Levei Output Currem Vpp=5V, Vg=46V -0.52 -0.44 [-0.88 -0.36 mA
{Note 3) Vpo=10V,Vp=95V -1.3 11 |-22 -0.90 mA
Vpp =15V, Vo = 13.5V -36 -30 |-8 -24 mA
Iin |Input Current Voo =15V, Viy=0V -0.30 -10% | -0.30 ~1.0 A
Vpp =16V, Viy = 15V 0.30 106 0.30 1.0 pA

Note 1: “Absciute Maximum Ratings™ are those values beyond which the satery of the device cannot be guaranteed; they are not meant
to imply that the devices should be operated at these limits. The table of ‘‘Recommended Operating Conditions’* and “*Electrical
Characteristics” provides conditions for actuai device aperation.

Nots 2: Vgg = 0V unless otherwiss specified.

Note 3: I and gy are tested one output at 8 time.

Schematic Diagram CDa075BC
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50pF, R, =200k unless otherwise specified.

3 é‘
* 1.‘-~~ L RALA J ’P"c” ‘

: "1 * "cpaozsee < T
SYM PARAMETER *. | coNpITIONS CD40758M
- o "MAX | MIN [ TYP | MAX

d gy g g T 1=
tpHL | Propagation Delay, High to Low Level Vpp=5V' 250 | . ‘ .140] 250 ‘ns
Vpp = 10V 100 70 |-100 ns
Von = 16V 70 50 | 70 ns
tpLy | Propagation Delay, Low to High Level Vpp=5V 140 | 250 " 130 250 ns
Vpp =10V 70 100 80 100 ns
Vpp=15V 50 70 40 70 ns
true | Transition Time Vpp=5V 90 - | 200 90 200 " ns
LM Vpp =10V 50 100 50 100 ns
Vpp= 15V 40 |80 40 {80 ns
Cin [ Average Input Capacitance (See Note 4) | Any Input ] 1.5 s - 75 oF
Cpp | Power Dissipation Capacity (See Note 5){ Any Gate 17 17 | pF

Note 4: Capacitance is guarantesd by periodic testing.

Note 5: Cpp determines the no tosd AC powsr consumption of any CMOS d'vlet For complets exphmtlon au BAC/I4C Fumlv
charactaristics Application Note AN-S0.
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A MM54HCT245W e |-
. Octal TRI-STA ransceiver L, §
General Description - 9
This TRI-STATE bi-directional buffer utilizes microCMOS — MMS4HCT/MM74HCT devices are intended to interface be- | &
Technology, 3.0 micron silicon gate N-well CMOS, and is  tween TTL and NMOS components and standard CMOS | &
intended for two-way asynchronous communication be-  devices. These parts are also plug-in replacements for LS-
tween data buses. It has high drive current outputs which  TTL devices and can be used to reduca power consumpnon
enable high speed operation even when driving large bus  in existing designs.
capacitances. This circuit possesses the low power con- . -
sumption of CMOS circuitry, yet has speeds oomparahle to Features
low power Schottky TTL circyits. ® TTL input compatible
This device is TTL input compatible and can drive up 10 15 m Octal TRI-STATE outputs for uP bus appl}cauons
LS-TTL loads, and ali inputs are protected from damage due 6 mA, typ.
to static discharge by diodes to V¢ and ground. ® High speed: 16 ns typical propagation delay
MM54HCT245/MM74HCT245 has one active low enable in- & Low power; 80 nA (74HCT Series)
put (G), and a direction control (DIR). When the DIR input is
high, data flows from the A inputs to the B outputs. When
o> . ] - . DIR is low, data flows from B to A.
Connection Diagram
s * . Dual-In-Line Package
- ENABLE
@ S ) . N vee G [1] 82 83 B4 85 8 87 7]

Izo l'u 18 |7 Iw '|s Iu 13 J2 In

‘HCT244 [ . -CJ Fc

.

D1 h
<

Tff-r

:
‘”P

l s I 2 I 3 I . I s | [} 7 ] ) 10
. [ A2 A3 A4 AS A6 A7 AB  GND TUF/5366-1
Top View

Order Number MM54HCT245J or MM74HCT245J, N ’ .
See NS Package J20A or N20A

Truth Table
Control
e Inputs Operation
G DR 245 g
! : L L | BdatatoAbus -

OO R L H | AdatatoBbus

- 1 H X isolation z A chm a\)o

w H = high level L - Iow level, X = irrelevant

T o—Pro— TL/F/5385-8
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% Natiggal
A4 Semi®onductor
CD40

‘General Description

These hex buffers are monolithic complementary MOS
(CMOS) integrated circults. The N- and Pchannel en-
hancement mode transistors provide a symmetrical cir-
cuit with output swings essentially equal to the supply
voltage. This results in high noise Immunity over a wide
supply voltage range. No DC power other than that
caused by leakage current is consumed during static
conditions. All inputs are protected against static dis-
charge. These gates may be used as hex butfers, CMOS
to DTL or TTL interface or as CMOS current drivers. Con-
version ranges are from 3 to 15 volts providing Vee € Vpp-

CD4009M/CDA4009C Hex Buffers (Inverting)

Features

& Wide supply voltage range 30Vio 15V

® Low power 100nW (typ.)
® High noise immunity 0.45Vpy, (typ.)
® High current sinking BmA (min)at Vo =05V

capability and Vpp =10V

Applications

® Automotive

@ Data terminals

® Instrumentation

8 Medical electronics

& Alarm system }
& Industsial controls
B Remote metering
® Computers

©Del los autores. Digitali
.
DC Electrical CharacteristiCs (Cont'a) CD4008BC (Note 2)
-40°C 85°C UNITS
SYm ‘AMEYER CONDITIONS MIN MAX MIN MAX MIN MAX
.44 0.88 0.36 mA
1oL | tow Level Qutput Current Vpp = 5V. Vo =04V 0.52 [ o os m
{Note 3! Vpp = 10V, Vg = 0.5V 13 11 . 2.6 e
Vpp = 15V, Vg = 1.5V 36 3.0 8.8 .
- -0.35 ~0.12 mA
1oH | Hugh Level Quiput Current Vpp = 5V, Vo =4.6v 0.2 0.16 0 o -
iNote 3) vpp - 10V. Vo= 9.5V -05 0a 08 - ‘.0 -
Vpp = 15V. Vg = 13.5V -1.4 1.2 -3.5 .
0.3 -10 HA
TN Input Current vop = 15V . ViN = ov 0.3 o ° "
Vpp = 15V, Vin = 15V 0.3 . X
AC Electrical Characteristics 1,=25°C, G, =50pF, R = 2000k, input t,, 1= 20ns,
unless otherwise specified.
UNI
SYMBOL PARAMETER CONDITIONS MiN TYP MAX TS
PHL OF 1PLH Propagation Delay Time a5 150 "
Sum {n to Sum Qut Vpp =5V
Vpp = 10V 170 250 ns
Vpp = 15V 125 190 s
= 320 650 ns
Catry In to Sum Out Vpp =5V "
Vpp = 10V 125 225
Vpp = 15V 95 175 ns
500 ns
Sum In to Carry Out Vpp = 5V 250 "
Vpp = 10V 1s 200 s
Vpp = 15V 90 ;ZJ) ns
= 130 ns
Carry In to Carry Out Vpp = 5V "
Vpp = 10V 60 108
Vpp = 15V 45 80 ns
I = 15pF
Carry In to Carry Qut 3;D :5;1 w00 18 .
Vpp = 10V 45 75 ns
Vpp = 15V 5 60 ns
= 1 200 ns
t High-to-Low Transition Time Vpp ® 5V .DO
™ Vpp = 10V 50 100 "
Vpp = 15V a0 80 ns
200 400 ns
i \Y =5V
ITLH Low-to-High Transition Time Vzg e S 200 -
Vpp = 18V 80 160 ns
1 15 oF
CiN Average Input Capacitance -
100 P
Cpp Power Dissipation Capacitance Note 4

Note 1: “Absolute Maximum Ratings’ are those values beyond which the safety oé the d_evice can.nlot be guar.
that the devices should be operated at these limits. The table of “F

conditions for actual device operation.
Note 2: Vgg = OV unless otherwise specified.

: g and Iy are tested one output at @ time. ) ) ) ]
oy, on dete?n&ines the no load ac power consumption of any CMOS device. For complete explanation, see 54C/74C Family Character
istics application note, AN-G0.

Note 4: Cpp

AC Test Circuit a

" euLse
GENERATOR

Voo

C ’ and

TUFISA3

nd Switching Time Waveforms

anteed; they are not meant to imply

“Electric) Characteristics’” provides
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Schematic Diégrams

CD4009M/CD4003C

Voo

s

Connection Diagrams

Dualin-Line Packages

e Lo Lo ],

1y

" 13 |u Iu

’ e L] ’-l * x-k !
ip Sy
Voo - -——0 3
wd L, I
Foyw J [ Hex COS/MOS to DTL or TTL
o converter {non-inverting)
Connect Ve 1o DTL o TTL .
—i iy ce to “'| ? I) In $ Ic Ir 7-
Ve = Connect Vo to COS/MOS supply “ ToP view -
TLIF/5048-1 TUF19%6482
CD40TOMICD4010C " " I " I 13 ” " I " ll
Voo Voo
I 4 -I
~ . o L ﬂ ? xea -
[ '_,
Voo - ’-1'_43 x Veo .
™o Iy > n GhD
H ~ '
L] [J L] Hex COS/MOS to OTL o1 TTL 1’ ! F l ) ' l_ I ! T
convertar (ioverting) Ve ' V.
Connect Vg to DTL or TTL forvitw
mm TUIFI30454
Ve = Connect Vg to COS/MOS supply
s Order Number CD400SMJ, CD4009CJ,
CD4010MJ or CD4010CS
See NS Package J16A
Order Number CD400OMN, CDA40DSCN,
CD4010MN or CD4010CN
See NS Package N16E
533

J0L0pAD/NO0LOYAD “0600PAD/WE00YAD




b gt et

e =

GO0 THBYSIBALI BOROHAIT "ODdH F0G BPEZHES: UQIRPZNERVI] "S9:01ne S0} Bae

1

o
|
5]
1id
=




0 "SQIONE SO} [Eele]

GO0Z ‘BUBHSIOALN B0DIONGIE "DDJTN 1od Bpezieal
e i seome e e - RN L mem Rt e TR e et 0 T - R

amdaad

2ol

F)

1

- Iy by iy B
..In . ~G K FRan) ‘,I.n
b ] ] i i3

1

COMPONENTES

“

kS
1
i




EROO0

100 18000
400 400

1500

175 ~LFES

oy
alnd

7

el %

e i
itn realizada por ULPEC. Biblioteca Universitaria, 2008

-
L8
'3
5
E
B
(=]
K
:
1
)
!
i
i
!

P

[N



900Z ‘SUBHSIOAILN B0OIONGHE "DDJTN 10d Bpezieal Lo

Cepom e s tmT———E T T = T

BIBLIDGRAFIA

AFENDICE F

1eybi SoIoNe S0}

[Elef-]



pioL I0GRAFIA

----- REFRODUCCION DEL S0ONIDRG

D Bensoussan Foa. I0RTV

~~~~~ CORACTERISTICAS aACUSTICAS DE RECINTOS PARA LA  GARBACION

SOMORS Tomo 1

(1984)

Marnuel Recusro Lopss Ed. IORTV (1984)

- B UB0DE LO HICROFONOS

Alec Nis

Ed. IORTV
----- Morogratia "IMTRODUCCION AL SONIDOY

Ed. LORTY
----- Fonografia "MICROFONDS"

Ed. I0ORTV
- Unidad didactica " MICROFOND © |
Ed. I0ORTV

- GCUSTICA Tomo 11

(1784

(1983

(1582)

(1982)

Ed. E.U.F. Madrid

----- MaMUAL DE ALTA FIDELIDAD ¥ DE SONIDO FROFESIONAL

Varions Autores Ed. Marcombo

- AUDTOENCICDLOFED LA ' o

218

VORI )

- e i,

itn realizada por ULPEC. Biblioteca Universitaria, 2008

4
i
S
)
¢
5
2
H
8
B
(=]
é
+
i



. MANLAL DE BREBL % KJAER

Ecl, BREL & EJAER (1986&)
REVISTA TECNICA NZ 1. (1986) _

Ed. BA&L I KJIAER
FEVISTH ESPANOLA DE ELETRONICHA N2 Z79 vy 380

Ed. Ediciones REDE 5.A.

MICROELECTROMICS

Millman Ed.Hispano europsa (1981)

CIRCUTTOS ELECTRONICOS DISCRETOS E INTEGRADOS (28 Edicidn)

Gehilling, Belove Ed. Marcombo

219

realizada por ULPC;C. Biblioteca Uni‘vers?{aria, 2008

{os autores. Digitalizaci

©Del



	1. TÍTULO, AUTOR, TUTOR
	2. ÍNDICE 
	3. PRÓLOGO
	4. INTRODUCCIÓN
	5. ESTUDIO DEL SONIDO
	5.1 INTRODUCCIÓN
	5.2 SONIDO, DEFINICIÓN
	5.3 CAMPO LIBRE Y CAMPO DIFUSO
	5.4 SISTEMA DE EMISIÓN Y PERCEPCIÓN DEL SONIDO EN EL HOMBRE
	5.5 RELACIÓN ENTRE PARAMETROS FÍSICOS Y SUBJETIVOS DEL SONIDO
	5.6 RUIDO Y MOLESTIA AUDITIVA

	6. MICRÓFONOS
	6.1 INTRODUCCIÓN
	6.2 CARACTERÍSTICAS PRINCIPALES
	6.3 CLASIFICACIÓN DE LOS MICRÓFONOS

	7. DESCRIPCIÓN DETALLADA POR BLOQUES DEL MEDIDOR DE NIVELS DE PRESIÓN SONORA
	7.1 INTRODUCCIÓN
	7.2 ESTUDIO DEL BLOQUE ELECTRÓNICO ANALÓGICO
	7.3 ESTUDIO GENERAL DEL BLOQUE ELECTRÓNICODIGITAL
	7.4 DESCRIPCIÓN DEL FUNCIONAMIENTO EN CONJUNTO DEL BLOQUE DIGITAL
	7.5 TENSIONES DE ALIMENTACIÓN Y DE REFERENCIA
	7.6 PROGRAMA DE MUESTREO Y DATOS DE SPL
	7.7 RESUMEN DE DATOS TÉCNICOS

	8. NORMAS PARA OPERAR CON EL MEDIDOR DE NIVELES DE PRESIÓN SONORA
	8.1 MODOS DE FUNCIONAMIENTO
	8.2 ORIENTACÓN DEL MICRÓFONO
	8.3 PANTALLA ANTIVIVIENTE
	8.4 EFECTO DE LA PRESENCIA DE UN OPERADOR
	8.5 RUIDO DE FONDO
	8.6 FUENTES DE SONIDO DOBLE
	8.7 CALIBRACIÓN

	9. APLICACIONES Y NOTAS COMPLEMENTARIAS
	9.1 INTRODUCCIÓN
	9.2 OBTENCIÓN DE LOS PARAMETROS BÁSICOS  EN MEDIDAS DE SPL
	9.3 MEDIDAS DE RUIDO AMBIENAL
	9.4 MEDIDA DE RUIDOS GENERADOS POR AVIONES
	9.5 MEDIDAS DE RUIDO OCUPACIONAL
	9.6 ACÚSTICA EN EDIFICIO Y LOCALES

	10. APÉNDICES

