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Le principe en est le suivant (fig. 2).

Filtre posse haut

Ent rée C>-----t"----jl t----t"----j

Filtre
Rossebas +--oM/Wh-l

Fig. 1.

>---0 Sortie

DËMODULATEUR

ose 1LLATEUR

Entrée -

Sortie

---------~--"',.

Sortie

Fig. 2.
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Différentes; caraotéristiques de l'reL 7650

Paramètres de construction
=

.p.;-:: Extremely Lo~ inp'ut orrsel-Yoli.ago'- 2jJV
>!J'~ Law long--Tenn and Temperature Drifts 01 InpUI
.::':i,_:OUset .Voltage ., ,-," . . .
'~..~. Low OC Input Blas' Current:"'-tOpA (20pA 76500)
":~.: Extremely:High ~In, CAiRR and PSRR - Min
.~.:r;:.12DdB 1 ~:. ,:~.

" .;-. Hlgh Sle,w Rate - 2..5V/jJ8
.: •..Wlde" Bandwldth':"'2MHz'
,' ...~ .' Unlty-Galn Compenaated -.
~:. Very Law Intermodutatlon Effeds (Open Loop

Phase Shi'"<1DI>C: 0 Chopper Frequency)
~ •.• Clamp' Circuit 10 Avold Overload Recovery

Problems and AlJow Comparalor' Use
• Extremely Law Chopplng Splke .. al Inpul and

(',' . Output

Boîtier: utUiséen fonCtion de .la températur::.

, ..,,;:.,,{,"
,-,:~!p~+t~t:: ~TEMPERATURE. :~J' PAC~~E

, ·.,-C·, f ""l" • TElIlPERATURE"
;-' PACKAGE~ - ~: RANGE':';.-.

,. PARTJ~ , RANGEci ..... ~,..-.'~:~:
ICL165OCPAo1" o'C 10 +70·C :~ B--PlN Plastic ~V; ICL7650UO'::j~:, " ,-25·C te)' +85"'C 14-P1N CEROI?
ICL7650BCPA,l -1; .. OOC te) '+ 10·C .. ~~'&-PIN Plastic, ';;~:( ICL7650BIJO-;:-:" -25·C 10 ''''C 14-S'IN CERDIP

1Ct.765QCPO ~. -t- , ...o-c 10 +70·C--· "':'''i.14-PIN PlaStic '" ~j+ ICL7650ITV·1<:;;~·":'· -25·C ta +&5"'C 8-PlN TO-99

r" 1CL.7650BCPO ," .~ ';"O"'C to +70·C',# ·.....;l..(.pIN Plastic t- lCL765081TV·1:-~ '. -25·C 10 + 85·C 8<"N T0-99

f
1Ct.765OClV~1 ....1...... '>,O"C to.+70·C.,>' ~+&-PINT0-39 \:0~:t1i' 1CL765JMJO" ~

., -55·C 10 '+125"C 14-S'IN CEROlP

1Ct.7650BCTV·1:";~ ·O'C 10 +70·C :,'1 8-PIN TO-99 ' . ~~~:~
ICL76S0SMJD ." -55"C 10 + 125"C 14-PIN CEROtP

, ICL765OUA-1 . ..,
-25"C 10 '+85"C :"ij..PIN CERDIP' ICL7650MTV·1· . -55"C 10 + 125"C ij..PIN T0.99

~"io-.> lCL1650BUA·1"'~N :"-25"C 10 +85"C' <··S.pIN CEROIP , .. ICl7650BMTV·1 -55·C te) +125"C 8·PIN TO·99•.

Diagr·amme fonctionnel et brochage

. .....

.. Nr.W
u U'Q,~"..
" ...~

l 't ou,""'
toQ~t',· :,.1 OloI''''"C<.''_'

c:..é~~. ':'. '!~ rit..." .
•::': 'J.- ... :,

···l·'J.:;~['::f;:: ~~}~~:.
c.~'. ,

",Y.J: lUAOIO

Figure 2: Pin Configuration



Valeurs limites

Tolal SuppIy Voliago IV+ to'V-) """"""",,::,'8 VolIS
lnpUl VoItllQO "",••••••,."" IV+ + 0,3) to IV- -0,3) VolIS
Voltage on oscillator control fins V + ta V-
_ exr Q.OCK IN: ",IV +0,3) to IV+ -GD) VolIS
ouralien of Output short c:ïrwil ........•••.•••••.••• Incierlnite
QJrr Into any pin." """" .. ",, , 10mA
__ CJl)OI8Iing (NOle .) """",, , '00....

ConL Tolal -... 0Issipn (TA. ZSoq
CEROIPP~ " " "."",5OOmW
PIaslic Package 37SmW
TOOO " ", .. " .. ,2SDmW

SlO<ag8 Tamp. Range " -6S"C to 'SO"C
Operating Tomp. Range See Note 1
Laa<! T_ (SoIdarin(j. IDsac:) .3OO"C

SlJ8SMSabowtIltIOMbtod W'CIIr"AbIoIwI ...-..n RatingaR IMJe-~ darnIgJt llO the dMlIca n... .. azr.s1drlQl ontr ltId bc:danII
~ 01 the dlMce" a- or..,. 0Chet~ abowtI ltIoM rocaWd ln the optr8IklnIt~ 01 the~ '- lICIIl npied. ElIP*ft llO
.-... mair1un fIIIIngCXlnlIIIDna lot~ l*iocII ".., atlect dlMce rtiIîM:liIùy.

Caractéristiques électriques

ELECTRICAL CHARACTERISTICS
Test COnditions: v+ - +SV v- - -sv TA. +2S-C. (un1ess otherwi5e spec:iried)

UMITS 7650 UMITS '78S08
SYliBOL PAIWIETER TEST COHDffiONS UNIT

"'N TYP ..... IIIN 1YP lIAll

Ves . lf1luI on. v0ft9 T",-1'25"O . .. .. •• .....
-25'"C<T..,< +85-C .. •• iN
-55*<:< T,,< +125"0 '50 ".

OVes
A-.Tqt..~ -2$"'C<T,,< +'S·C 0' 01 ",rc

DT
01 lnpA on.~~

OVes
aw.,o .. _

"" "" ""-"",",V_
01 -,-..... --"""'" T,,-.25'"C ..~ ... 'U ...

Idl::Ull8s a-y 10-<:) O"'C<T,,< -rc-c .35 .35 ..
PolarIly '- + or - -25"'C<T,,< .85"'C "00 "00,- ..

los ~ 0tfMI~(ND~ 51 T,,_ZS"C 50 50 ...... -- .." '0" -~-. Larve SigNa vOltage Gaon RL-IOUl U1o' .. ,0" 1:1;108 ",0" VIV

Van 0u'PA Vol&aQI Swing RL-IOll11 14.7 ..... '47 .... V.... " RL - lOOkn 14.95 u.R5

ClIVA
Common Woœ VoItagI -5.0 -5.2 " ... -50 -5.2 " 1,0 V...... -ae .~o

CURA Conwnon Moœ R8jIIcIIon Q.lVR .. -5V llO o'~ 110 120 110 '20 ...Ra"
PSAA Poww SuppIy A8ttoction RaIIO !3V ta .UV '20 130 '20 130 dB

'!' ---.. Rs·'ODn 2 2 1. ""..I-01010H:1

\, --"""'" 1-10Hz OD' 00' pAlv'Ri
GBW Uni!y Gain 8andwlcnh" .. ~o .....
SA ......... Ct. ..SOpF, At. .. 10k!! as ~O VI".

• .... ,- 02 02 ".

"'""'- 20 20 ..
v+ 10 v- -_ ...... <,' 1• ... 1. V

'-" - ""'*"
no .... .. 1O ac 0,0 ...

"" --..~"- pins 12·14 open 10lP) 120 ... 375 '20 ... J75 Hz
QIlI'Ilp OH c..r.n& Cnac. 2) At. -100l0 .. 70 150 .. 70 150 ""~ OFF CuTWII 1"* 2) -4.OV<VOUT< ••JJY 1 1 ..
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Courbes caracteristiques de l' rCL 7650

KAXIIllUM OUTPUT CURRENT
..,•• SUPP~Y VOLTAGE

OPEH LOOP CAIN AND PHASE SttlfT
't'L FREOUEHCY

. .

Î\. .

"- \'

-- 't-
t>- •

f-~l - 'c..n. 1"-
"'1" ·,····r . 1"

..

....., ...
1 Loo
!~ ..
1 t ..

o

10 100 1k tOk tOOk .

•-...cv ..

,,
. -, .

"-
,- --. ,

1'\ ,

RL- '~J'\. 1"- •
""'f .~... rç-

Ut LO

..

..

...
l,..
S.....
§
~ ..
j ..

:," -,.

~ ~z

~ ....
~ .
~
s -.
§.-z

VOLTACE FOLLOWER LARGESIGNALPULSE
" . RESPONSE* .

1 .

r fi
CLo:.OV1 il

7/1 ClOCJ( OUT."'.
/Ii

1

,

+o.a +0'" +0..4 + G.2

OUT,," vouao'l AY-

:':':'~:'~
.:g ,....
0.

â~' ,~aM
:&3 .111A.­.......

N-CHANNEt ClAMP CURRE.NT 'IL OUTPUT
-.r",'; .,.~' ~ VOLTAGE <.

-"~'1~

:;\;'
0:-.)'

~ ..... '

.. ..
,
"
..

-

- - ..

.....
,........

~i \OOM

Sa ,(lM

~~ 1~
. ,-­...

-4.1 IL& -0.4 U
OUTPUT ~T.I,QI 011.'1+: .

:,,, VOLTAGEFOUOWm LARGEsi~.~
RfSPOHSE~. .
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L'OP-û7DP est aussi un amplific~t,eur à déco~p~~~ dont les différentes

caractéristiques- sont les suivantes::

Paramètres de construction

C"
r • Ultra-Law 0#190t Vollallo •.. 30 l'V T:t~

(OP·Q7El

• Ultra-Lcw Otrll8t Voltage TempluUlur"
ücetuctent ... 0.3 ,..V/oC TVp IOP·D7EI

• UllIll-low Noise

• No UtO'rt8J Compone"" RlIqui/od,
1 • Replace, Ct>oPPllllr AmpUtlors 81 a luwaf

1 Cosl

• Slngle·Chip Monollthic FabricolJon

JCi OR P DUAL.IN.lINE PACKAGE

!TOP \lIEWI

OFfSET NI uB OFFSET N2
IN- 1 7 VCC+

IN.. 3 6 OUT

VCc _.. f> Ne

• Wlde I"pul VolllIge Renglll
ü tc ±14VTVp

• Wide SupplY Vol!lIge Rengll
~JV10 ±18V

• Es,antlally Equlllaiant to feirchild J<A714
Operationsl AmplifiaI'

• Direct Replacement for PMI OP-07C.
OP-07D. OP-07E

symool

os ssr r N'=E>--
NO""NI/ERTlNe; .-

INPUT IN.
OUTPUT

INI/ERTlNe;
INPUT IN_ -

OFF$ETN2~

L

._~~---

OFFSET NI 111 -'

OFFSET N2~----~t=-~~J::;;t=::+;(;-_:-==-j):i

I~::~::::_"_'__~...L...L1-L__

~leur5

ebsofute mallimum Tatings 0"'.' oper..Ciflg troo-oir tlilniplilreCuro rango (unll", otherwiso notodl

Supplv voltage vcc + uee NUl6 II .

SupplV voIlago vcc-
Oillerenlial input \loltag8 tsee NOl6 21.
Input voneçe leithër inpul, seo Note 31 .
DUl8tiOll of output =Ulon circuil ln" N[)(IJ 41
Continuous rotel dissipation et 10' b61Qwl 25"C ~-ai. IlImpn,81uuI tsee NOle 5) .

Operati"g Iree-eir lemporalUra ran98
Slorage temperoture rangl;! .
Load lltmporatura 1,6 mm (1116 Inch) from case lor 60 seconds: JG packagll .

t.eec tomporatur8 1,6 mm (1/16 inch) 'rom Ci!\sa for 10 seconds: P package.

22V
~22 V

±JO V
±22 V

unlimilecr

500mW
DoC 10 70"C

-65"C œ 150"C
3OO"C
260"C

NOTES: 1. lUI '9 " ...................-.....,.. "D'led......1'" ,.~ II> .'- """"""'. be n VCC • ..,d ....CC _.
1. DoU ,,""'-- 110 .r Ù>o ,-,.rw"""'O "-'1 ,........... ,..;u. '..peer 10 It. ".rt....g "'l'u' '."'"'~.'.

J. Thol ftl'"lJ"l"udoI 01 Ù>o "-'1 "oI'.g , ~ """....-g ,_ o. ,t. ...", "01'.11. 0' 15 ..oIu ' •• ' ..
Thol , 1>0 ...-. 10 gro_d or ••, l>O"'.' .............

5. for _ _ ... ~5·C .1' , ,.... pe,.,"'•., 10 0..__ O.'.'....g Cu...... n Sec''''''~. In ~". JG I>.Ckl9". , ..... ch.oo " ........ ~......... "
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Caractéristiques électriques

t:h::..:uicill Ch"IO(:ICtiUiCl. DI scectueu liuo'Doi, lemptllO!l,lre, VCC 1

1(S1 CONDITIONS'
1 ce.tc OP-JO QI' 1[

UNIT'AFlAMETIIl
M" '" MU M" m MU M" '" MU

ze-e sc rsc sc i sc ao " .''00 1np..' .. I1..'.01....... vc o. " '
w,

O"C '" 70'C " aeo " asc .. '",_...,,,,.,,,,,,,11,,,_,,,.
"'0 • 0 0, ~" O" 'u 10'C c s " '" " '" u

~
"'0"0

~oll....",,_

["'"," •• "" .... 1. <II ...... Nu"·" c e o c "., ,.'::1'",1
_~'<lll..,'.on ......

0, 10 eu. SHI..,..•• 2t."C .. "
.. m'OU.., e<!t<n'''-'' ';><'ll'"

l!>"C ". • o e e
'"

H

"''" ~oll ..!~"" ...,
0"· ", 10-0. l'; · r i, · U" 1. ~

I .......... ~',........."t:..~~~-,:,- -
O'C l'> 10·C

"
sc " ~ . as pA'°t:«eo

.,.......U... 'e... '.'"
2~·C , 1.~ " " ," ,1.2 ..

"''.. ~l~,~",'''''l
O'C 'u 10'C .2.1 " ,; '" ,I.!> ,"

l_'....... c"'"lt"'...,'"
O·C ID 70·': " sc " ~ " as p""'C

"118
""""...... c.... '.n'
C<>tOVloon~~_'

~-'C":~O.C ," '" ," ," --~~- ~

V,CH .....,_'-'11'" '" • IJ.~ ," ,IJ\ .1) • 1J.~

0, ·tu 01.1 ," '" ," ," .12.5 ,"
• 2 .1.1 1~'C .ll5 .lil "!.5 .llS ," • 12.8

v
'''M Pe»' .... ,""" .011....,..

° ·H" ," '" , 10 5 ,,'
" 7 1 ~u 0"1: ,,, 70'C ,H ,126 ,H , " 6 '" ,06

VCC. • ]V. "0 . ,05 V.
2~'C roc '00 .00 "0 '00

l ..V-....,.... ..11., ...".1 " ~ t>OO HI Vlm"
evu

.."'"_ ...p.loc:.'oun ie-c "0 "'" "0 '00 '00 '00
"0 • 1 10 V. " ''" O-C 10 10'C roc .00 '00 '00 160 '"

" \InI'Y\loMll~,,"'n "OC 0< " o • 00 0< " MIll

~ .....l ....., .."'" n'c . "
,

" " sc M"

C_........ _ rs-c '00 "" "' '" '00 121

"'CMnA vc .13 V. " .. " O'C la 10'C " '" ". "'" re '"......''''''',.,'''
s.->i, ......_ .-......,. vcc , ,;) li '0 ,lB Y. "OC ,

"
,

"
,

~- .Y'\
'S"5

'" ~" O'C '" 'O'C " " \:l~ ,
cvrocvcc'

v 0 "''' ......1
W ,w 00 \~O " '"

'0 P" .. "'do._,,,,,· vcc , 1 JV. '0'0 • 0 rs-c , s
mW, · . e

"0 IQ..J

' ... ~n.t..., ......" ... __.... _, _ft loop C__' .. "" '.'0 c_.- """'" '''''.\1''' un&.11 "'>oH .., ... ",,'.d

t.Olt O' """.1u<'Q ,..m 1So.t!~...- ~ "" 'ho ...... _ "'''''''U "' ,a ~t. ,... 'IJ'O'C""'.'-" "'" "" ..._oI'u tM • !/U"."'.' u' "'"'''''' " .. Of' .""....... ong .,,"',.,. ot
". .....~ ,,_ ..... 0' ISo.II .. _ '''' o.", •• __ ... -..d ••" ,.,. ••• ' "_" ol4 .. ot _-,_.

Caractéristiques du point d'opération pour différents boîtiers'

operatlng cllef8cterllllc! 81 apoctnod hee-alr temperature. VCC ± ± 15 V (unies! Olhorwiso notodl

"~lTVI TUT~omOlu'
ce-te 0"·70 o"'n

u"'T
M'. m MU M'. r" ~, - m ~,

tq .......m inpul
' .. 1011.1 10.~ 20 10.5 20 '" "". TA· n'C l' ..1000lfc 10.1 13.$ 10,J 1], '" " "VI~1=iï

....._"alt~
! .. 1 H" ,. rr.s e.e 11.5 .. "

........·lo-lI"'.~
! _ 0.1 H. 10 '0 Ife.".., --.... - inpul
tA" as-c "" 0.85 0.J8 0.8S '" c e ."......_..aI._

1 .. 10 l'Ù 0.J5 e.• 0.J5 c.s 0.J2 O.a

'.
EquI...._inpu,

TA .. 15'C ,. rœ "' 0.15 0.27 O.lS 0.21 0.14 'n .....,~ Ir.
noi_C"""'1

! • 1 Illfc 0.13 0.18 o.ra 0,111 '" Ol7

"""~"o-lI""~ "

1'- ..........._....,.., !.~ 0.1 !"l'10 10 He.
rs as

" "
,. oc "

noI •• CUf'IOI'1
TA .. 2~~

'" S1......u Al .. 2 Ill!. T..... 15'"<: O., e c o.o o r o a v•••

Paramètres des différents boîtiers en fonction du coefficient de température

-
PAIlAMUER

oe-UA 01".128 OP·12C
OP.12E OP·l2F OP·12G

InpUI 011...1 voil.go lM•• ) 150 l'V JOOI'V lOOO,.V
T".npe'"f1J" ...,.tI,eiont or input Q!Iut ,,011101' (Mu) 2.5I'VI·C J.5I'VI·C 10.VI-C
Inp~·t OllUl cu.r.nt IM.o,! '00oA 200 pA 500 pA

~t bi•• ÇVO'",,:,1 lM. cl '''' z oA 50A
C<.>mmot'>-mQd' "'PUI voll.,.. r.ng" "'uv ",qV t Il V
Pow... Il....p.lJOn (M••, 'mW 6mW hW
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IJA741
FREOUENCY-COMPENSATED OPERATIONAL AMPLIFIER

FAIRCHILD L1NEAR INTEGRATED CIRCUITS

DiHérentes et Courbe.s

OUTPUT

OHSfT
suu

"
"

OUIPUI

OHS,T
NUU

OUTPUI

OHHT
J'HiLL

'C"--__r

MINIDIP

8 ': ~ ~.

. "

a LEAD METAL CAN

"

OROER PART NOS.

U5B7741312
U5B7741393

"Planer Is a patented Fairchild process.

CONNECTION DIAGRAMS
(TOP VIEW)

,.
NOT( PIN 4 CONN[CHO ID CASE

14 LEAD DIP

FOR CERAMIC DIP OROER PART NOS

FOR SILICONE DIP OROER PART NO.

U9A7741393

U6A7741312
U6A7741393

"
"

INV[JH Ir.PUT

NO,..·INVLIlT

INPUT,.

01 r st 1 NUll

'C

OROER PART NO

OROER PART NO.

U3F7741312

FLATPACK

U9T7741393

or r sr t NUlt

110'>'[111 INrUI

t.or. INVl R1

INPUI,.

011,,[ T vuu

'22 V
118V

i 15 V

500 mW
670 mW

340 mW
310 mW
570 mW

t30:V ....

1ndefinite

---0 OUTPUT

.- ~

-5S(>C to +125°C

O'" C ta +.700 C

_65°C ta +150"C
_55" C ta +125" C

~----4:Q"
RU Rit
~Dk\! 50!'

AIR]
1k~' 50.!!

Notes on following pages.

EQUIVALENT CIRCUIT

L_~_-L.__~ "-_-4_~_-L. ~---<o ,.

GENERAL .DESCRIPTION - The ,llA741 is a hîgh performance monourh!c operauona! amplifier
constructed on a single silicon chip, using the Fairchild Planar " epltaxial pr ocess, Il is intended for a
wide range of analog applications. High common mode voltage range and absence -ot "latch-up"
rendencies "make the J.lA741 ideal for use as a voltage follower. The high gain and wide range of
operating voltage provides super ior performance in integrator, summing arop'lifier, and general

feedback applications.

• NO FREOUENCY COMPENSATION REOUIRED

• SHORT-CIRCUIT PROTECTION
• OFFSET VOLTAGE NULL CAPABILITY
•. LARGE COMMON-MODE AND DIFFERENTIAL VOLTAGE RANGES

• LOW POWER CONSUMPTION
.• NO LATCH UP

ABSOLUTE MAXIMUM RATINGS

Suppl y Voltage
M;!itary 1312 Grade)

. Commercial (393 Grade)

InternaI Power Disaipation (Note 1)

Metal Can
Ceramic DtP
Silicone DtP
Mini DIP
Ffatpak

0'1 ff ereri na 1'1 n'pu't:Volia-ge'

Input Voltage.(Note 2)
Storage Temperature Range

Metal Can, Ceramic DtP, and Flatpak

Mini DIP and Silicon DIP
Operatinq Temperature Range

Miliiary 1312 Grade)
Commercial (393 Grade)

Lead Temperature (Soldering)
Metal Can, Ce-amie Dl? and Flatpak (60 seconds)

Mini DIP and Silicone DI? (10 seconds)

Output Short Circuit Duration (Note 3)
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UNITS

mV

nA

nA

M~~

pF

mV

Il

mA

mA

mW

ps

%
V/ps

mV

nA

nA

pA

pA

V

dB

pV/V

V

V

mA
) mA

mW

mW

2.8

85

ISO

6.0

200

500

0.5

IS

MAX.

5.0

200

500

2.S

3.3

75 .

100

0.3

5.0

0.5

TYP.

10

20

80

20

14

± 15

200,000

75

25

1.7

50

0.3

MIN.

50,000

10

7.0

85

0.03

0.3

± 12 ± 13

70 90

30
:. ~

25,000

±12 ± 14

± 10 ± 13

15

2.0

. . AS
60

'312 GRAQE

CONDITIONS

Vi, = 20 mV, Rl = 2 kil, Cl S; 100 pF

Ré S; 101111

Rs S; ID k~1

Rl ~ 2 Hl, Voel = ± ID V

Rl ~ 10 kn

Rl ~ 2 kf!

TA = +12S'C

TA=-55'C
TA'= +12S'C

TA=-SS'C

InputOffset Voltage

InputOffset Current

InputBias Current

Input Resistance

InputCapacilance

Offset Voltage Adjustment Range

Large-Signa! Voltage Gain

Ouiput Resistance

Output Short-Circuit Current

Supply Currenl

Power Consumption

Transient Response (unity gain)

Riselime ..

Overshoot

Siew Rate

The foilowing specifications apply for -55'C S; T, S; + 125'C:

InputOffset Voltage Rs S; 10 lin

InputOffset Current TA = +125'C

TA = -S5'C

InputBiasCurrenl TA= + 125'C

TA= -SS'C

Supply Current

InputVoltage Range

Cam mon Mode Rejection Ratio

Supply Voltage Rejeclion Ratio

Large-Signal Voltage•.Gain

Output Voltage Swing

,----
1 HECTRICAl CHARnCTERISnCS (Vé = -r 15V, T, = 25'C unless otherwise specified)

1 PARAMETERS (sec definitions)

OPEN lOOP VOLTAGE GAIN
AS A fUNCTION Of

SUPPlY VOLTAGE

TYPICAL PERFORMANCE CURVES
312 GRADE

OUTPUT VOLTAGE SWING
AS A fUNCTION Of
SUPPlY VOLTAGE

INPUT COMMON MOOE
VOLTAGE RANGE AS A

fUNCTION Of SUPPlY VOLTAGE

"

e

1

-wc.t ..' ·m'ç
~• 1 /'1

1

: 1/ 11

1 A 1

" V
1

1 !
1

Y 1
/1 !

1

!

1 i ~A'.l

c,
~LJpPL) VOll~(;(':V SUPPLY Vo..1AG{ -:v SUPPLy vo,!AG(- t V

. ., 36... - ....--.-----..,--~-.- -.··,-..·-~·-···_;.c--·~--·-·-:-------.-- - •.-- ,,"" ,.-... . .....: .~~. 'ù -.".,~ l"' ~.

~~:Î

.....,.. .. __ ._." -:-._. ----------~-,-----.--. - .... ,~- -~_.__._-_.-..-.--,_._-~
". "



. FAIRCHILD L1NEAR II\lTEGRATED CIRCUITS· IlA741

393 GRADE

------,
1

ELECTRICAL CHARACTERISTICS (Vs = ± 15V, TA = 25°C unless otherwise specified)

PARAM ETERS (see definitions) CONDITIONS MIN. TYP. MAX. UNITS

Input Offset Voilage Rs <:; 10 kf! 20 6.0 mV

Input Otfset Current 20 200 nA

Input Bias Current 80 500 nA

Input Resistance o.s 2.0 Mf!

Input Capacitance 1.4 pF

OllsetVoltage Adjustment Range ±15 mV

InputVoltage Range ± 12 ± 13 V

Common Mode Rejection Ratio· R,<:;·lO kf! 70 90 dB

Supply Voltage Rejeclion Ratio R;<:; 10 kf! 30 150 jJ.V/V

Large-Signal Voltage Gain RL :2: 2 kf!, Va" = ±lOV 20,000 200,000

Output Voilage Swing RL :2: 10 kf! ±12 ±14 V
.,,:-~

RL :2: 2 kn ± 10 ±13 V

Output Resistance 75 n

Output Short-Circuit Current 25 mA

Supply Current 1.7 2.8 mA

Power Consumption 50 85 mW

Transient Response (unity gain) V,., = 20 mV, RL= 2 kn, CL < 100 pF
Risetime 0.3 jJ.S

Overshoot 5.0 %
Siew Rate RL :2: 2 kn 0.5 V/jJ.s

The following specifications apply for O°C <:; TA <:; +7Q°C:

InputOllsetVoilage 7.5 mV. ,

InputOllsetCurrent 300 nA

Input Bias Current 800 nA

Large-Signa! Voltage Gain RL :2: 2 kf!, Va" = ±lOV 15,000

Output Vottage Swing RL :2: 2 k!! ± 10 ±13 V

..
<~,:.- .

SUPf'LYVll.IAGl •• y
l'"

5UPPLY \/QlAÇ( -. v

cre, lA' tItre 1

11

1

,
/11

i i/ 1

1 /Î 1

!
1

1 1

Y 1 !,

/i 1 i
1 i

,
I.lA141

INPUT COMMON MODE
VOLTAGE RANGE AS A

FUNCTION OF SUPPLY VOLTAGE

o,

"
"

"re

~r---'----r-r--,

TYPICAL PERFORMANCE CURVES
393 GRADE

OUTPUT VOLTAGE SWING
AS A FUNCTION OF

SUPPLY VOLTAGE

2 ~ 0 e lO 1] 14 16 18 j'()

'iLlPPlYVOUAG[I~VI

OPEN LOOP .VOLTAGE GAIN
AS A FUNCTION OF

SUPPLY VOLTAGE

«n

NOTES

1. Hatinq appttes to amblent tempere rures up 10 70°C. Above 70
nC

ambtent derate linearly at 6.3 mW/OC for the Metal Can, 8.3 mW/OC for
the Cer arntc DIP. 6.3 mW/Je for the Silicone DIP, 5.6 mW/OC for the Mini DIP and 7.1 mW/OC for the Flatpak.

2. For supply voltages Iess than ±15 V, the ebsof ute maximum input voltage is equal t o the supply voltage.
3 Short circuit may be to ground or etther supntv. Rating acpttes to + , 25° C case temperature or 75° C arnbtent temperature.

31



FAIRCHILD L1NEAR INTEGRATED CIRCUITS· j1A741
,--------~---------------_.__._-------.-..._-

lYPICAL PERFORMANCE CURVES (31 L GRAiJl:c1

-20 20 to 100 J4J

f[M~RM\JRE· C

OUTPUT SHORT-CIRCUIT CURRENT
AS A FUNCTION OF

AMBlENT TEMPERATURE

''!=T-I+= J 11 ! '[<-- --.----- "";""' -,--
1 !_~W-P"k .._1_-,_

1 1 • 1 :

.- - H- l ! -1_
- ! 'J- I

i i i ",,:r,
1

,
1 l'1

. ~~41'~ ~i i 1 .. c.cj_
1

"

11

20

'Cl-«1 -20 20 to 100

l"EMPUArulll· C

VI • ~ ISV 1 j 1 V1 , i, ....-

1 -i- l Vi; ;

1-;-. YV _.i Ir
1

v 1 ! 1
1

1,
-i-,

1 - - !
!lA7.1 -r

,

INPUT RESISTANCE
AS A FUNCTION OF

AMBlENT TEMPERATURE

LO

'.0

'.0

o.

o.,

10,0

1'0-20 ~ eo 100

PEMP[RAT1JR'[· C

v .! ISV .1
1 1 j-.- 'i '1 i

l-r- f-I--1"":'I- I .t--
-~'r

\ 1 -t- _L
1

-- - 1+--C-

l'-- t-. 1
1IA14l.- (

0

INPUT BIAS CURRENT
AS A FUNCTION OF

AMBlENT TEMPERATURE

\00

INPUT OffSET CURRENT
AS A FUNCTION OF

AMBlENT TEMPERATURE

·e··
POWER CONSUMPTION

AS A FUNCTION OF
AMBlENT TEMPERATURE

FREQUENCY CHARACTERISTICS
AS A FUNCTION OF

AMBlENT TEMPERATURE

\Cl20 W

TEMPUATUIl1- C

'Cl10020 Cl

1tMPUATUR'[ - C

-20

Vs·~ LW i

1

,
!

! 1

_'h T
1": - 1- - 1-'- ___L-

r-, 1

1'--r:::=~ i'l--
1 i-- 1

1
1

f- LI~'41 ,;r

Cl

\Cl\00-1lI 1 • 20 /il

l"EMP{~IUR[· C

Il • i ISY

1 1 1

1, 1

i ,
i 1 1 ! '

1

1

i
1

1 1

1

1 1
1

't- 1

1 1 1J

: ,i 1
1

1
1 1 ,

1 i"- l 1
1,

lIA!.1 i l ' 1
1,

, 1
1

.v..

'Cl

o
-e

'20

"s" ~ uv
1

1

-, 1
1

- ~ - -.J

--!- :::b,! 1

-- -
-1---+-=:: ___
=1--j-.-J-

Il llAHI

'"

10

Cl

o
OI020)l.:l!106070

UMPl:RATUR( -"c

INPUT OFFSET CURRENT
, '" " "AS A FUNCTION OF

AMBlENT TEMPERATURE
VçJ:UV I~

1/
V

/v
-:

1/1 1

~A741

1393GRADE)

INPUT RESISTANCE
AS A FUNCTION OF

AMBlENT TEMPERATURE

),0

1,0

10

0,0

'.0
& 10 20 ~ ~ ~ ~ ro

I(MPUAWlP( _·c

'.0

1,0

INPUT BIAS CURRENT
AS 'A-FUNCTION OF

AMBlENT TEMPERATURE

Vs· 1:Uv

<,

"'"
-

---- -_. 1.----
!lA1.1

b
o W 20 ~ ~ ~ w ro

TEM.PERA1UR( ··c

Cl

.,

,w

120

100

POWER CONSUMPTION
AS A FUNCTION OF

AMBlENT TEMPERATURE

OUTPUT SHORT-CIRCUIT CURRENT
AS A FUNCTION OF

AMBlENT TEMPERATURE

FREQUENCY CHARACTERISTICS
AS A FUNCTION OF

AMBlENT TEMPERATURE
0

~
V~·! uv

~---!- - - -
e:

<, ,Ir'
'<, v

SIlW RAlf

f:;;:;: j:::-V'

~1-
~.,

~10
lJA741 f(

1,0>

o,~

0,"
DI020XJol()~6070

TEMPERATUIlE -"C

1

1'---- 1

1

Î"--- 1'-..• r-,
1'--...

<,

lIAUI

u
o IO~)l.:lS06070

[(MPERATUIlE ·"c

20

vs' ! 1}V

1---
1

1 r----
r-- ---

!lAT.1
Cl

o w ~ )l .:1 ~ 60 ro
lt/I\P[RAJUIl:[ "c
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FAIRCHILD L1NEAR INTEGRATED CIHCUITS • j.1A741
._..~_.__ .._----------_. --_.._-~.~..-. - - -'. .. - --_._----------~

o,

0 ,--

1\ Vs ".!.lSV

T~ • 25 C

,

1\
t-,

r141

OPEN LOOP PHASE RESPONSE
AS A FUNCTION OF

FREOUENCY

-,

'ICl
1 10 100 lOI: leu. lM UlM

FREQUEH(Y • Hl

-us

10 Ire n lOt lOOk LM IOM

rll[QU[HCY ~ Hz

OPEN LOOP VOLTAGE GAIN
AS A FUNCTION OF

fREQUENCY,
\1

5
":!c lW 1

,p...
1".

- _.-1- _ lA •• 2~'C

,
) Î"-
1 1".

1--r-.
0

""1

1\1.1"141
1

10

10

10

10

"w "
SUPPlYvClTAŒ~ i V

POWER CONSUMPTION
AS A FUNCTION OF

SUPPLY VOLTAGE

TA "15't

/
V

1
V

/

/V
V 1.1,1,1&1

Cl

"

IID

INPUT OFFSET CURRENT
AS A FUNCTION OF
SUPPLY VOLTAGE

INPUT RESISTANCE AND
INPUT CAPACITANCE AS A
FUNCTION OF FREQUENCY

OUTPUT RESISTANCE
AS A FUNCTION OF

FREQUENCY
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FAIRCHILD Llr\lEAR INTë'3f-lf>.TED CIRCUITS 0 IJA741
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FREQUENCY CHARACTERISTICS
AS A FUNCTION OF

SUPPLY VOLTAGE

TRANSI [NT RESPONS[
TEST CIRCUIT

>-:.............._ ..'~'out

VOLTAGE OFFSET
NULL CIRCUIT

COMMON MODE REJECTION
RATIO AS A FUNCTION OF

FREQUENCY
]

1
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0
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1
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UNITY·GAIN VOLTAGE FOLLOWER

TYPICAL APPLICATIONS
NON-INVERTING AMPLIFIER

R,

OUTPUT

/

OUTPUT

Rl r; = 400 M~!

C: i • = 1 pF
R",., <:< 1 ~)

B.W. = 1 MHz

GAIN

10
100

1000

1 k~?

100 ~!

100 !!

9 k~!

9.9 loi!!

99.9 loi!!

B.W.

100 101Hz
11) 101Hz

1101Hz

400 M~!

280 M~!

80 W'

INVERTING AMPLIFIER

R,

R,

INPUT

OUTPUT

RIRl
-r- ~1

GAIN R, R, B.W. Rl'l
1 10 k!! 10 k~! 1 MHz la k~!

10 1 k:! 1a k~~ 100 101Hz 1 k~l

100 1 loi!! 100 k!! 10 kHz 1 k~~

1000 100 ~ 100 k~! 1 kj-tz . 100 !~

CLiPPING AMPLIFIER

R,

OUTPUT

E RE:- ~ ~ if 1 E"y. 1 :::; Vz -i- 0.7 V

where V l = Zener bre akdown voltage
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FAIRCHILD LiNE,l\R INTEGRATED CIRCUITS 0 }lA741

T" p~C'/\!_ "IPPLICATIONS

SIMPLE INTEGRATOR SIMPLE DIFFERENTIATOR

~Jlf
.r l=lkHz

,- C-'-jl O.l!'f

R,

R,

IMPUT .10',,···

OUTPUT

2JOn O.1uf
~I---'''-'
INPUT RI .CI .

R3

lO'n

LOW DRIFT LOW NOISE AMPLIFIER HIGH SLEW RATE POWER AMPLIFIER

voltage Gain = lO J

Input Offset Voltage Drift = 0.6 IJV/~C

Input Offset Current Drift = 2.0 pA/oC

tt5V

-15V

OUTPUT

1Rl

15n

iseo

5.1'

51.n

10pF

.5.IOn
1NPUT o--""I'v-+-"1

.'':;'...

-=- 50'n RAOJ
330kn

50n

"

1I4P\lT

50n

NOTCH FILTER ÙSING THE I,A741 AS A GYRATOR
R·
2

30.n

Trim RJ sucf that

RI RI

R] =~

INPUT 3D'"

15'"

Cl

NorCH fREQUENCY AS A
fUNCTION Of C,

7.5'"

luF
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Les différentes· portes du 4047

Re
eOMMON

ASTABLE~

ASTABLE -;;oLJ
12

Il
eTC RTe

0 2(1--

OSCILLATOR 1:3
OUTPUT -

; -, )11· : .

EXTERNAL
RESET

1

9

+TRIGGER~

- TR 1GGER ~'-----=r.:;-"---_-J

cre

RTe

ne eOMMON

,\STAB LE

ASTAllU'

- TRIGG1éR

7Z74557

llSULLATon
OUTPUT

i5

o

EXTERNAl
RESET

+ TRIGGER

Conne~ions pour chaque fonction

,

J pins connected to output
pulse

function
input fram

i VOO VSS pulse pins1

- 1
1

astable rnuttivibratc.r i
free running

1

10,11,13
1

4,5,6, 14 7,8,9,12 -

true gating 4,6,14 7,8,9,12 5 10,11,13
1

1

.complement gating 6,14 5,7,8,9,12 4 10,11,13

monostable ~~ultiv'ibrator

1 pos. edge-triggering 4, 14 5,6,7,9,12 8 10, 11
:

neg. edge-triggering 4,8,14 5,7,9,12 6 10,11

retriggerable 4,14 5,6,7,9 8,12 10, 11

externat count down 14 5,6,7,8,9,12 - 10, 11

Note

ln ail cases, external resistor between pins 2 and 3, external capacitor between pins 1 and 3.
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L'organe de commande de rogique de traitement

C'est le dernier élément de notre détecteur. Son but est de permettre.' de

dé9l~nche~ un ~éc~~sme. re.la,tivement à la fonction cherchée qui dans notre cas

est ]e déc.le~c.hement d'une alarme Sonore suivit de ]'~ba,isseme~t des b?f~~ère~

à La hauteur des pa,ss~s à niveau.

L'élément utÜisé à cet effet est JI' optocoupleur TIL117

Schéma du montage

Adjual ~ilu<M01 inpul lNiM lor;

IClonl ""1 mA (l'ni Creu;l AI o.
IClonl .. 20 lIA (Tn! Cire...i181

. '.
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4 - Coût de la réalisation

E1~ me.Y\+ D}· ct" 'P1" 1" JI. (cfeyQ.,SI 5\'1 '" LO\1

A Iro.Yls. i or yYlQteur 2.20/110 TRC36J ~OOO

JI AYI1 \' \ i·f icé ~LA-r op- o'1~p 2500

~ op10 ecu p\ ·e-LtY"" TI/... 1fT 2850

2 Am p\ iti cat-e..u.rS rel1(,50 5000

A MuJ~i vibrahw-r 404VBPC. 3500

Ji Rl~u.\o..teLlr ol~ teYl>;an 1'8 -15 UG 2goo

JI R~~LA\C\t~y d~ "teMSI"on '1~ M15" uc ::, 4.00

A R~J LI. \ct1e.tlr dl(. TeYl<;.~on 9-gL05 Allie- 2g0o

4 Ampl ~-f;cQfeu.rs ~A741 4000

Total 35050

NB ~ 1)ans CA. toTal, /·e..-s Î~t~;JÀl'\ce.s) Ie.s ccYlde-\1sG\teurs

-et Jeh d;od-e..s '\'l 1o~t- fa..!> é,té c;té..s Ju, fa ~t ~LlQ..

l<tur aû\'ct-t Y\~ ~ fair fQS d /7tLV\ ;tI " A;ne,~ -en Ie.s

-dva\\A.C\'t1t ÎY\ J,.:VL d.u\?/Ile.m'"l,t ils Yle. c1cu1'de-Yl+
pro.t; 9ue:'Yl~V1t p~ l~ total c~ - cl~s.s(As.
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APPENDICE

S

"'3
C1 R4~- i.

E----./

Calcul des paramètres. d'un filtre dont la configuration est la suivante:R
2

. . .

. D'après les impédances généralisées déterminées en utilisant la transformée

•
)

5
5.z

E

d l "
OU

Calcul du gain du montage: S
Sr

_ R3 +RLJ
Ry

Calcul de SI
E.

D'après le théorème de Thévénin:

.1 ·iVTh :; e:.,s. .E. _E
A . R JI + R,e,s- -+ 1
~S

ZTh J.. 1/ R Ri- C;s ~ + 'RielS.JI

50



Ce qui donne après simplification:

S.i

D'où 1

Sr ~

E' -" + (Ri (1 + Ri e2. -+RzCz)5 -t R~RJ,c1 Cz,:,'Z·

S
E

K

Ce qui n'est rien d'autre que l'équation d'un fi:I!tre passe bas

du 2° ordre

S
E 2-

S + V2 t.JoS +

Avec

51
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K R3= Ji + R4
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