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IntJustrial/ Au~omotive/Functional Sleeks 

LM566/LM566C voltage controlled oscillator 

general description 

The LM566/Uv1566C are general purpose voltage 
conlrotlcd oscillators which may be L's.:d lu yt'llf~r· 
ate square and (rian~I'!r ·Naves. the frcqlll~nry of 
which i::; II Vf;('/ linear function of a control volt
age. The frequency is also a function of an exferililt 
resistor and capacitor. 

The LM566 j~ specified for oper~tjon over the 
_~5uC .• ~ +12:;'°C military temperature range. The 
lM566C is specified for operation over th~ aOc 
to i lOoe temperature rangl'!. 

features 

• Wide supply voltage range: lG to 24 volts 

• Very linear modulation characteristics 

• HiQh l·_~mper;'·'\Jrf- q"",li'iI'c'o' 

• Excellt'nt "upply \/011.11/1' r"II~~tj()1l 

• HI 10 I fr,"qtll'Ta:y 1.lIHII' Wl'h 1'>'1.'11 C.lp,lulnl 

• FrequL'l'cy pI.)!!fdJllll1,/I)ll' by 1111'0111'.01 clIIrlmf. 

voJI'/~JI', rC~I!.lllr 01 '·,q;OIl;llor 

applications 

• FM modulation 

• Sig,laJ generation 

• F: .. mction gen;rati':m 

• Frequer\cy shIft keyin~ 

• Tone generation 

schematic and connection diisgrams 

typical "application 

1 kHz Ind 10 kHz TTL Compatible 
V.,IU<Je Controller! Oscillitor 
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Order Nu-nber L.~I566H or lM566(~H 
5.,e f ,fCoCl'IIe 11 

["ul·ln·Line f'-.:kIQe 

OrdlH Numb ... lM566CN 
Se. PI..:kag. 20 

applications information 

The LM566 may be operat~d from e:ther a Single supply 
CIS shown ii, this t~st circuit. or from a split (t) OOWIH 
SUPPlY. Wher. operal,r.g from a sf'llit sUPr'/". th~ M:;uare 
wave output (pin 4) is TTL cl./mpatible (2 mA curro"t 
ti.,U with H.p addition of .4.7 k.01 rHinor trom ,)in 3 to 
{'found. 

A .001 ~F capacitor is connectl'd ~~en pins 5 otnd 6 
to prew·.t paresilic oscillations that may OCcur dupir,g 
VL(\ 5v.;tch,ng. 

7i{<A".'<1ITR 
InC;; Vs is yr;,lt~ge bet-ween pin 5 ~nd pin I 
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Clp~'I(;atoon:; Inlorrnation 

In d·!!.I!;lImg ",ith pllil~t locked loops such as the 
LM5(jS, thl; impofl<lllf p"fGmclcr~ at interest are: 

FREE RUNNING FHECUENCY 

, 
'" 3.7 RaCo 

LO(jP Grdf..t 11'1,,:,", Ill!' .!lIlt'IUll of ph ... ·, .... Chilll!~C 

,wl .......... ·11 !/I" .lljHII ',I'f,;rI ;,rld the VCO signol lor a 

shift j; I Irl/-lul si!JrI.:J1 Ir'.:Qucncy (assuming the loop 

fcmair"s ,n f{)~O::) 1'1 "ervo theory, this is c211ed 
the "veloci;y ,-nnr c(,dficj(!n'''. 

Loop 1,l;Jln ( 
I ' 

K K _.) 
u 0 ,sec 

(
radians/se<') 

oscillator sens;ti"vity volt . 

(
volts ) 

philse detector s~nsitjvit'l -d-'ra Ian 

The loop ga:n of the lM565 is dependent on 
supply voltage, and may be found from: 

33,6 fo 
V~ 
veo frtoquency in Hz 

totel supply voltage to circuit. 

Loop gain may be reduced by connecting a resistor 
between pins 6 and I ; tn is reduces the load imped· 
ance on the output amplifier and hence the loop 
gain. 

HOLD IN RANGE' the r,lIlgc of frequencies that 
the loop will remJin ill luck afle" initially l'einq 
locked. 

+ ~~ 
.. Vc 

free running frequency cf VCO 

Vc '" tatal supply va!tuyt! ta (he circuit. 

THe LOOP FILTER 

In almost all applicationi, it will be desirable to 

filter the signal at thf'! autpL:t of the phase detector 
(pin 7) this filter may take one o~ two forms: 

~ 
.. " . 

• '·1 ... T 

Si,npl. L." Filt •• 

A sim;:.le lag filtel ,may be used "Jr wide closed 
loop bandwjdtt. applic.atior- such as modu!;rtion 
follo ..... ing wh(., e the frequency deviiltion of the 
carrier j~ f.::rly high (greater than 10%), or ''Yher~ 
wjde~nd. modul ... ting :O;9nals must "e followed, 

The natural bandwidth of thE' closed loop response 
may be fvund from: 

f ' 2.: j'5oK
<;!, 

... 2'1f' R,CI 

'j 0 b c..- 2' R,C , KoKo 

For nanow band anplicdliuns Wht'H~ a narrow norse 
hcJnd ""1(JIb IS dc,>i(t,'d, :.udl .,', ilPpl!c.;,,'IUII:i illvolvin!J 
H,Jcklll!J .., :.Iowly v_uYItI!J c.;CI"Il", a I~ad I<lg filter 
should be u~ed. In general, if l/H ,C, < KoKd, 
the damping factor for the loop becomes quite 
small resul1ing ;1"' large ovnshoo! and possible 
instability in the tr .. nsient response of the loop. 
In this case, the neturaJ frequency of. t,,!e loop 
may be found from 

R2 is sett=Cted tl) produce a desired d.unping factor 
S, usually between 0.5 and 1.0. The damping 
factor is found frorTl the approximation: 

These two equations Me plotted for convenience, 

, .. 

,<, 
g 
• 

", 

,,' 
'0" ", 10' ,., 

" 

., 
OamDinlil Tim. Constant.,. Natural Fraqu.ncy 

Capa.;i!u!" ~2 ~o ... ld t.~ ml:ch smaller tha:'l C, since 
its ~.mc:ion is to ~rovjde filtering of carrier. In 
general C, :5 0.1 Co· 1 

" 
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typical performance 
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Ope-ating Frequency as. 
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absolute maximum ratings 

p(JI-_'er SUpply VOII'HI" 

Pow{:r ~)'~~"P;lli()n (Nol~ 1) 

Oper::.ting Temnerature Ronge LM566 
LM5(iGC 

LI:iJd T empl:1 .sture (:loldl:riflg, 10 !l.f:c) 

2GV 
300mW 

_55ClC to -+ 125~C 

O"C to 70"C 
3JCf'C 

electrical characteristics Vee '" 12V, T A '" 25°C. AC Test Circuit 

LM5G6 lM566C 
PARAMETER CONDITIONS 

MIN TYP MAX MIN TYP 

Mal(imum Operating Frp.quency RO' 2k 

CO"2.7I1F , 
Input Vollagc R"nge P;n 5 3/4 Vee Vee 3/4 Vee 

Average TcmDerature Cot: :ficicnt 100 2M 

of Operating Frequency 

Supply Voltage Rejection 10· 20V 0.1 0:1 

Input Impcdancl: Pi., 5 0.5 0.5 

veo Sensitivity For Pin 5, From 6A 6.6 6.8 h.O G.6 

8-l0V. to'" 10 kHz 

FM OistortlOn t 1 0% Deviation 0.2 0.75 0.2 

M.odmum Sw~"'p Rat .... 800 !:iOa 

S·ve .. J.,I 1i"n~-! lG 10; 

Output Impedance 

Pin 3 50 50 

Pin 4 50 50 

Square Wayi' Output Level All = 10k 5.0 5.4 5.0 5A 

Triangle Wav" Output Le\lel AL2 = 10k 2.0 2.4 2.0 2.4 

Square Wave Duty Cycle 45 50 55 

Squaff! Wave ~ise Time 20 

SQuare Wave Fall Time 50 

Triangle Wave Lineari!y 0.2 0.75 

Note 1: The ma .. imum junction temperature of the f.,M566 il 1SOoC. whil~_ that of- the lM566C 
IS ,.:xtC. For vpelati~~ i>1 elevated Junction tel1',peratures. devicM in the 'fO·S Pk~'mu~t bE' 
derated ba~ed on a thermal resinarce of 150' C/W. The thermal fesi~ta(lce of the dua/-4n-line package 
il l00~CNI.· , 

." .. 

. , 
-"::-' : 

,.... 'iI! .. 

UNITS 
MAX 

MHz 

Vee 
ppmfC 

2 'YoN 

Mil 

7.2 kHz/V 

1.5 % 

M~iz 

n 
n 

Vp-p 

Vp-p 

% 

n, 

"' 
% 
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1;"nn;:'V,."lt~, VO--SV:oSV":'" 
.'VO· l2V td l8V 

J f:~' "'!.i.o"., 4.4V " :' 
T,;tE"rna'(PvWsr L)issip3tion (~ote f) 
Operati!1& Tempera'ture'Range 

.. 
" -.;~ , 

_ ..... --'~ -.. - .'.- .. 

." :.":., 
. . --. 

..: ..... 

.. 
, 

30V 
35V 
40V 

lilternally Limited 
O°C to of 70°C 

:.1aximum Junction Temperau:re 
Stor .... ge Temperature Range 

Metal Can fH Package) 
Molded TO·92 

Lead Temperature (Sctderirg, 10 seconds) 

. electrlcalc/·Iaracteristics INot. 2) :TJ· O"C to +12SoC,IO - 40 rnA,C'N' O.JJJlF, Co - O.lJlF (unl ... noted) 
. ' . 

LM7ILX"I(AC outPUT VOL TAGE 'v IV IV "V 12V 

INPUT VOL TAO': lunl ... atf'M.1W'" r.oIMIl 10V "V "V IN 19V 

'ARAME~E" CONDITIONS MIN TY' MAX MIN TV' .. '" MIN TY' MA.X M," TY" MA.X MIN TY,. MAX 

10, C'u1"",IVo~ TJ"25
G

C ..• • 5.' 6.75 6 !5.:""5 7.7 • '.3 O. 10 10." 11.5 " 12.5 
-INote .. , ~'~A510:S70mA 4.75 6.25 '.7 63 7 .• ... " IO.~ 11.4 12.6 

lmASloS40mAN 4.76 . 5.2S '.7 ., 7( ... " 10,5 II." 12.6 

\l'M'N ~ VI'" '$ V""AX li:$ '!IN"S 201 11:L3$"VIN$2ol (i0.5 $ VI,,"$ 231 m,5"$vIN"$251 n".S$VIN$:?7) 

.VO L1.,. Aotj/UI.tlon TJ·~C 10 .. 10 .. " .. " 10' '0 110 
, .. la<VIN$10) j9<VI",<21J (11 $ VIN:; 231 (1:?-SVIN<25) fl6~VINS'!J) 

'- .. _. 

" " " 0< XI '00 " 1<0 30 180. 

I7<VINS201 j8.J < VI~ $ 211 lit/,S S VIN $ 231 1115$VIN"$151 (14,5 $ ''''IN S 17) 

• Vo Lc,d fI..,uI.liot\ TJ a 25·C, 1 mAo S 1C'~"OmA • ,0 • " J 
• .0 , .. 10 '" TJ - 25-C, I mA'S Iv~ 100m .... '0 M : " 70 " " 27 90 '0 100 

aVO' ,~ongTem'lStM)j .. ly " " '" n " 
:0 OulttelHltCo..irr,nl TJ-2S-C 3 , 3 5 3 , 3 • 3 , 

T.'·12!1"C .., ., ., '.' ., 
"0 O"lnclHlt Curr ... , l'mA <!o<40m:\ 0.1 0.' 0.1 0.1 0.1 

"' ..... VMIN S VIN S '-'''''AX 1.0 I.e .. 0 1.0 1.0 

18 $" VIN$" 20, 19:$V'N<2IJ ill S YIN 5"]JJ 113SY,NS25) /l(; S YIN": 27) 

V, OUIPUI No;w VQlI. TJ - 2S"C, (I~C)!" 31 '0 , '" .. '0 .. 
I-10Hz-10kHz 

;1V1N t- :20HI " e, .. so " " " 55 '0 " -- Rip,llto R.jrtetlo" UISI/INS16) (9SVINS'" 112 '$" 'lIN '$" 23) p3 '$" VIN ~ 25) (1S$VIN~25) .o.VO:JT 

Input VoIue- TJ" :-5·C 7 '.3 10.5 12.5 10:,5 

Rect-l11Wd 10 .... "'·.In I UneA.,I.tlot,' 

lSO"C 

--6SoC to +150°C 
-5SoC to +150°C 

300"C 

l~V 11· .... 2 .. V ' 

23V 27V l3V WorTS 
I 

MIN TV' MA)f MIN TYP MAX MIN TYf- MAX 

I ..... " 15.6 17.3 18 18.7 23 24 " V 
14.2S 15.75 17.2 18.9 12.a 25.2 ·v i 
'''.25 15.15 1:'.2 11';.9 12.a 25.2 v I 
!17.5~VIN$.30' j20.7 $ VIN"$ 33) (2J"$vIN:$Jal 

m~ j " "0 35 190 '" '00 
-:~ (20<VIN <lel (21 < VIN"'-: 3~1 17~ ~- \i I'J < J'I', . ' ; 

31 '''' ., '" 60 300 m. 
I (11,5 $ VIN ~ )C', (20,1$ V~N S 3J' r21",:;vIN::;J81 v 

" " " " 10 "0 mV 

I " :'" '0 '" 50 '00 mV 

30 " 56 mV/lOoo hu 

3.1 , 31 • 3 .• , mA I 
" 

, , " I 0.1 01 0.1 mA 
,I 

1.0 '.0 .. 0 mA 
I]OS VIN <JO) 121 -:;V/N <; JJ) 1]8 'S V

'
N:5 lS) \ 

00 .", >00 "v 

3) " 3 • .. " " " 1185::5 VIN S 28 51 (:>3<"INSlJl 179 '$" VIN $ 35) v 

17.5 ", " v 

Sot. l: ·Tnerrn. ,..irtance of t;l. Metal C.n PKkege ~H) witnoUt e neat link il 4r:/'CIW junction ;:0 elISe and 14rfCNI Junction to amoient. Therm.1 resistance of l;le TO·92 package IS 180°CNIi junctivn to 
ambi.nt witn 0 .... I .. ds ;rom • P;; boud -"d lfid'CIW Junction to IWl"Ibient wltn 0.125" Iud le'ngth to • PC board. ~ 
No_ :!:. Tn. muimurn '~teedy st,t. ulabl. output ..::urntnt and input voh,ga .,re very ~dent on tn, neat sinking and/or Iud Jengln of th, pack~e. Tn, d,t. above represent pul\e tol1t conditionl .... it'" junction 
t.mprflltu,.. • indicatod at tn. Inill,tion or test. 

Not .. 3~ Rokomrran"'d minimum load c~lt.nce 0' 0.01,u.F to limit high fntqu.nc:y noise bendwidtn. 

Nnt.4: The t'.rn~r"fl'r. cO.JHld.:.nt of VOUT It typ!ceily wllnln to.01 '" VorC. 
--- -



Voltage Regulators 

lM78LXX series three terminal positive regul;ltors 

t1cneriJi description 

The LM78LXX series of three ~ermjn<:d positi'V(: regu
"laton is ~vai!able with several fixed" output volt .. ges 
making them useful in a wid(: range of applications. 
When-used as a zener diode/resistor combination replace
ment, the LM78LXX usually results in an effective 
output impedance improvement ot tv.'e orders of magni· 
tude, and lower Quiescent cur~ent. These r~gulators can 
provide local on card regulaticn, eliminatirg the distri
bution proble"ls associated with 'single point regula~ion. 
The voltages avai~able allow the LM78~XX to be used in 
logic systems, instrumentation. HiFi, and other solid 
state electronic equipment. Althou~h designed primarily 
as (ix~ voltage regulators these devices can be used 
Nith external components to obtain adjustable voltages 
and currents. 

The LM78 LXX is a'Jailable in thl: metal three Icad 
TO·5 (H) and the plaHic TC\.!n (Z). With adeqlJate 
heat sinking the regulator can deliver 100 rllA output 
current. Current limiting is included to limit the peak 
output cmrent to a sa~e value. $.,fe area protection 
for the output tumsistor is prcvided to limit inter"a' 
'power dissipation. If ir.tel nJI power dissipation Lecomes 

connection diagrams 

lor~'o'l(W 

(Kder Numbers: 

LM7SL05ACH lM78L05CH 
U ... 7BIOGACII lM;'8L06CHI 
LM7Sl08ACH Utl78l0acll 
Lwr78L 10ACH LM78l1OCH 
L\(78l t2ACH LN7tl,2QI 
LM78L '~ACH L'd78L1tiCH 
l.M78L 1 'lACH LM7iJL 18CH 
L:\179L..=4AC"f LM78L24CH 

&00 .... _. 

lUll Ii!yll Icu Ilw Il'!<ll Sillklll~ pro'o'ided. the thcrnnl 
sllutdnwn circuit takes over pre\ienting the IC from 
overheatitlQ. 

features 

• Output 'o'oltage tol~rances of ±5% (LM78LXXAC) and 
±10% (LM78LXXC) e'o'er the temperature range 

• Output current of 100 rnA 

• Internal thermal o'/erioad protection 

• Output transistor safe a,ea protection 

• Internal short circui~ r.urrent limit 

• Available in plastic TO·92 an~ metal TO·39 low' 
profile packages 

voltage range 

LM7SLOS 
LM7SLO~ 

LM7SLns 
LM7SL1~ 

5V 
6V 
SV 

IOV 

Plaslt':: P-.=kaga 

I01TOM VlfW 

Order Numben:: 

LM7JtL0!5ACZ 
LM78l00ACZ 
LM78L08ACZ 
LM78L10ACZ 
LM78L12ACZ 
IM78L16ACZ 
LM78L18ACZ 
LM78L24t.::z 

LM7SL 12 
LW,7SL:S 
LM7CL1S 
LM78L74 

l2V 
l5V 
lSV 
24V 
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typical applications (con't) 
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Current RegulatOf 
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;r,:;;z' - . -, ... = ""' .... -- ............ ~4U' _BVfi·r~I:M~~\I;;'~;l~g~a!lit?'~~-'Ifl-.i:!Ij! ~ *~fu,' ;"';"1"" .'r~~~ "'. ,~,,,, ... , .... ,: " .• ".~".'., . . .-.... ... .. , .... " .. ' -, .. : •. , ' 
Jt;;k~.;.t~ f.\:': "'.W,· '''''' .:m"r~' ':" ,'.: .:' ';'." .. ."" . . :::':>'l . .': .'-J .. :' 

"";' ... ", , ..... U\~78LXX 
:":!'~~ ~~.' . ~. "; ~l 'absolute. J113xi~~m ~~ii'~gs 

!nput Voltage Va· 5V to BV 30V Maximum Junction Temperature iSO°C 
Vo - 12V to laV 35V Storage '"emperature-Range 
Vo -24V 40V M.tal Can (H Package) -IjSoC to +150°C 

I"ternal Power Oissi~ation (Note 1) Internally Limited Molded TO·92 -5SoC to +15UoC 
Operating Temper3ture Range oOe to +70°C Lead Temperature (Soldering. 10 seco.,ds) 3COor: 

. 

el3ctrical characteristics (Note 2) TJ' O°Cto +12S0c:. 10' 40 rr,A, CIN· 0.331'F, CO· O.II'F (unless noted) 
. 

LM78l '(xc ouTPtJY vo~ TAGE 5V I .v 8V lOY 12V l~V ~8V 2.V 
I,,,PUT VCH 'I'AGE:. (u",", o~.nwI .. notltd) 10V 11V lAV 17V 19V nv L7V llV U"U 

PAR ... METER CONDITIONS MIN TV,. MAX MIN TVP MAX MIN TVP MAX MIN TVP MAX MIN rvp MAX MIN TYP MAX MIN TYP M!\X M!N TVP MA!~ ~ 
Vo Outout Volt. !.i..:25"C 4.6' 5 5.4 :;.~ • •. 5 1.315 8 8 ... ..2 1. 10.8 11.1 12 12.9 U.8 15 16.1 16.6 18 19..- '22.1 2" 25." 

INo«-4' lmA'Slo~70mAor 4.~ 5.5 5.' ... 7.2 '.8 8 .• 11 10.6 13.2 13.5 16.5 16.2 19.8 21 .• 2U 
1 mA$lo-5"OmAlntldVIH (7! VII>! "$ 20) Id.S < VIP<l -5 211 (10.5 -5 VI~ $ 23) (11<VIH$251 11".5 $ VIN"$ 271 (1S<VIN $30) 2IA<VIN$33 (28"$ V,N < lSI 

~Vo liM R.'ation TJ" 2S·C I. lse I. ISO 12 ISO 1. 1"75 2. 200 25 250 27 275 '" 300 

.. - (8 $ V It--.: < 201 (95VIN:5 21 1 III $VIN~23) (1" '5 VIN"5 251 (tS<VIN~271 120 < VIN < 30) 122<VIN:-;33) (28 $ VIN -:;; 181 ,. 203 18 200 20 200 25 225 30 250 30 JOI) J2 325 " 3SO 

I nSVIN~20) :8.5 S VIN"$ 21) (10.~"$ .... IN"5 23) (13 $ VIN"5 25) (1 •. S~VINS21) 118 $ VI~ $ 3O) 21.4"5 VIN ~ 33 21SSVI~4$38) 

dV.1 Lc.1d ROIJQ.llnion TJ"' 2S·C. 1 mA51o$41) mA • 3. • " 8 ... • 45 10 "" " 75 IS 85 20 100- -
TJ" 25~C. l'mA-510"$'00mA 20 80 " 70 25 80 27 90 30 11. J5 150 '0 170 '0 200 

AVo La", Ttrm St.oility 12 15 20 22 " '" 45 56 mV"c): 

10 Oulnoml: QWlnt TJ'"2S"C 3 • 3 • 3 • 3 • 3 '.5 3.1 '.5 3.1 0.5 3.1 0.5 

TJ '"12S"C 5.5 5.5 '.S ••• • • • • 
Ala '. au~rt Q'"tnt TJ-2S"C.l m.\<lo"$40mA .2 0.2 •. 2 .2 0.2 0.2 •. 2 0.2 

1.S 15 I.S '.' L5 1.5 ~.S 1.5 

Ct .... TJ-211j"t:: IS ~ VIN ~ 201 :'l$VIN"$ 21 1 (II $VjNS231 (14"$ "lIN "5 25) (18"$ VIN"$ 271 12C $ VIN $ 30) (22 S V:N;:; :J31 128"$VINS381 

VO Ovtp&ft Nuite V",ltJge T J - 2S"C. (flul. 3) '0 5(' 80 70 80 90 150 200 

I 
. f .. 10 Hz - 10 kHz 

.l!.VIN f· 126 Hz '0 .60 JB 58 J6 55 36 53 35 52 II ., J2 46 3C 43 
Ripple ~;ectic' 

(C$'1IN$'81 (9 $" V~~."::; 191 (11 ~ VIN ~ 23) (1~ S VIN"525) t~ 5 ~ VIN S. 25) 18.5S ..... INS28.S1 (23 ~ VI~ S 3:1) (29 S VI~"$ lSI .l!.VOUT 

Input VOlt..,. TJ-2S·C 7 8.3 10.5 13 '4.5 18 21.4 ::7.5 

, R~~ to M.int.in 
;;.:: ' L1M~;on .. 

, -
Note 1: ·,nem:. ;nistanee of the Matal Can P.ekege (HI without. hut i'Ir:~( IS 4r:fC/',o.t Junction to case .... d ;4cfc/W lunction to embient. Thl!lrmal ~s;S1.nce ill the TO·92 ~ack8ge is lSO'eM juncti 

__ .-nblant .,.Im 0." Ifo"eds from a PC board and 160·CNV Junetlon to ."bient with 0.125" lead length to • PC board. 
-, ,Nt\tIt·2:·.·Th. ~xlmllm ttNdy ita,. \lqlble output cur~nt end input \loltaga. a~ .,flr"( dependent on the heal sinking and/or lead length of tt-a pACkage. The data.bove represent pulse tttSt conCitiom with jun 

·temperatvret
l
• kduted at the initiation of test. ' 

• Note;j: Reconunt.Mhd mlnllnum IOIId c"p.eltanea of 0 01"F to IImll high fNqu"m.y nOise bandwidth 

~ ~~'":".'"O~ ~ .. : ... ",'": .... "." . 
il' k' . -:,~;;'~5"'':''''' .... :y -.' "'(':11;.'::;,' ::;'" ;'~','4 .. t.":" .. ;:.~~; ':"$~ 

.0. __ ....... 

,:-
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Jetor 
'157 Series Monolithic 
ational Amplifiers 

:55/LF355/LF355AI 
, Current 
!56/LF356/LF356AI 

_. . _ .. _. . _ .. " __ ..!57 ILF357 ILF357 AI 
LF357B Wide Band Decompensated (AVMIN = 5) 
General Description 
These are the 1irst monolithic JFET input operational ampli
fiers 10 incorporate well matched, high voltage JFETs on the 
same chip with standard bipolar transistors (BI·FETTM Tech· 
nology). These amplifiers feature low input bias and offset 
currentsllow offset voltage and offset voltage drift. coupled 
with offset adjust which does not degrade drift or common
mode rejection. The devices are also designed for high slew 
rate, wide bandwidth, extremely fast settling time. low volt
age and current noise and a low 1/1 noise corner. 

Advantages 
• Replace expensive hybrid and module FET op amps 
• Rugged JFETs allow blow-out free handling compared 

with MOSFET inpul devices 

• Excellent tor low noise applications using either high or 
low source impedance-very low 111 corner 

• Photocell amplifiers' 
• Sample and Hold circuits 

Common Features 
(LFI55A, LF156A, LF157A) 
• Low input bias current 
• Low Input Offset Current 
• High input impedance 
• Low input offset voltage 
• Low input offset voltage temp, drift 
• Low input noise current 
• High common·mode rejection ratio 
• Large dc voltage gain 

Uncommon Features 

30 pA 

3 pA 
10'20 

1 mV 

3 "vrc 
0,01 pAlJHz 

100 dB 

106 dB 

• Offset adj,Jst does not degrade drift or common·mode 
rejection ... 3 in most monolithic amplifiers LF155A LF156A LFt57A Units 

(Av~5) 
• New output stage allows use of large. capacitive loads 

(to,ooo pF) without stability problems 

• Internal compensation and large differential input volt· 
age capability 

Applications 
• Precision high speed integrators 
• Fast 01 A and AI D converters 
• High impedance buffers 
• Wideband, low noise, low drift amplifiers 
• Logarithmic amplifiers 

• Extremely 
fast settling 
time to 
0.01% 

• Fast slew 
rate 

• Wide gain 
bandwidth 

• Low input 
noise voltage 

4 1.5 1.5 "s 

5 

2.5 

20 

12 

5 

12 

50 

20 

12 

VI"s 
MHz 

nVlJHz 

Simplified Schematic 
r---T'---~-,.........,.---""':;;~I/c:C: 

III 

-3 pF in '.F1S7 $8fies, TL/H/5&l6- 1 
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Absolute Maximum Ratings 
If Military/Aerospace specified devices are required, contact the National Semiconductor Sales Offlee/Dlstrlbutors for 
availability and specifications. 
(Not. 8) 

lF155A16AI7A lF355B/6B/7B lF355/6/' . 
lF155/617 

lF255/617 lF355A16A11A 
Supply Voltage ±22V ±22V ±22V ±IBV 

Differential Input Voltage ±40V ±40V ±40V ±30V 
Input Voltage Range (Note 2) ±20V ±20V ±20V ±16V 
Output Short Circuit Duration Continuous Continuous Continuous Continuous 

TjMAX 
H.Package ISO"C ISO"C IISoC 11SoC 
N-Package l00"C l00"C 
J-Package ISO"C 11SoC IISoC 
M·Package l00"C l00"C 

Power Dissipation at T A = 2SoC (Notes 1 and 9) 
H-Package (Still Air) S60mW S60mW 400mW 400mW 
H-Package (400 LF/Min Air Flow) 1200mW 1200mW IOOOmW l000mW 
N-Package 670mW 670mW 
J-Package 1260mW 900mW 900mW 
M-Package 360mW 360mW 

Thermal Resistance (Typical) 8JA 
H-Package (Still Air) 160"C/W 160-C/W lSO-ClW lSO-C,W 
H-Package (400 LF/Min Air Flow) 6soC/W 6S"C/W 6soC/W 6soC/W_. 
N-Package 130"C/W 13o'C/W 
J-Package l00"C/W l00"C/W l00"C/W 
M-Package 19soC/W 19soC/W 

(Typical) 8JC 
H-Package 2~C/W 2~C/W 2~C/W 2~C/W 

Storage T emper.tUfe Range - 6SoC to + 1 WC - 6SoC to + 1 WC - 6SoC to + ISO"C - 6SoC to + 1 WC 

Soldering Information (Lead Temp.) 
Metal Can Package 

Sofdelln; (10 lte.) 300"C 300"C 300"C 300"C 

Dulloln-uno PaCkage 
Soldering (10 sec.) 2SO-C 2SO"C 260-C 

Small Outline Package 
Vapor Phase (60 sec.) 215°C 215°C 
Infrared (15 sec.) 220"C 220"C 

Sea AN-450 "Surface Mounting Method. and Their ENact on Product Reliability" for other methods of SOldaMng surface 
mount devk:8s. 
ESD tolerance "" ..... 

(100 pF discharged through I.S kO) 1200V 1200V 1200V 1200V 

DC Electrical Characteristics (Note 3) TA = TI = 2SoC ~ 
Symbol P.rameter Condition. 

lF155A/6A17A LF355A16A17A 
Unit. 

Min Typ Ma. Min Typ Ma. 

Vos Input Offset Voltage Rs=500, TA=2SoC 1 2 1 2 . mV 
Over Temperature 2.5 2.3 mV 

AVos/.l.T Average TC of Input Rs-500 
3 5 3 5 ".vrc Offset Voltage 

HC/.l.Vos Change in Average TC Rs=500, (Note 4) 0.5 ~.5 .. ".vrc 
with VOS Adjust . per mV 

los Input Offset Current TI - 25"C, (Notes 3, 5) 3 10 3 10 pA 

TI<;THIGH 10 1 nA 

Ie Input Bias Current TI = 25°C, (Notes 3, 5) 30 50 30 50 pA 

TJ'S:THIGH 25 5 nA 

RIN Input Resistance TI-2SoC 10'2 10'2 0 

~Ol Lorge Signal Voltage Vs- ± 15V, TA-25°C 50 200 50 200 V/mV 
Gain VO= ±10V,Rl-2k 

25 25 V/mV 
Over T emperetur. 

Va Output Voltage Swing Vs- ± 15V, Rl -10k ±12 ±13 ±12 ±13 V 

-- Y.s.- ~ 1~:-i 61 -2k ±10 ±12 ±10 ±12 V 

~ P t'. ~ P i ~ ~- r ·A··~ rt.--A -N-: I 
~-~~ 

l: ... I, C, , , ' 
" : 1 ' ....... I 

". I 
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DC Electrical Characteristics (Note 3) TA - Tj - 25'C (Continued) 

Parameter Conditions 
LFI55A/SAI7A LF355A/SAI7 A 

Symbol 
Min Typ Max Min Typ Max 

VCM Input Common-Mode Vs-i15V 
+ 15.1 ill + 15.1 

Voltage Range 
ill -12 -12 

CMRR Common-Mode Rejection 85 100 85 100 
Ratio 

PSRR Supply Voltage Rejection (NoteS) 
85 100 85 100 

Ratio 

AC Electrical Characteristics TA - Tj = 25'C, VS· i15V 

Symbol Paramet.r Condition. 
LF155A/355A LF158A/356A LF157A/357A 

Min Typ Max Min Typ Max Min Typ M •• 

SR Slew Rate LFI55A/SA; Av -1, 3 5 '10 12 
LFI57A;Av- 5 40 50 

GBW Gain Bandwidth 
2.5 4 4.5 15 20 

Product 

to Settling Time to 0.01 % (Note 7) 4 1.5 1.5 

en Equivalent Input Noise Rs-l00n 
Voltage f-l00 Hz 25 15 15 

f= 1000Hz 25 12 12 

in Equivalent Input f-l00Hz 0.01 0.01 0.01 
Noise Current f= 1000 Hz 0.01 0.01 0.01 

CIN Input Capacitance 3 3 3 

DC Electrical Characteristics (Note 3) 

LF155/617 
LF255/6/7 

LF355/617 
Symbol Parlmeter Condition. LF355B/6B17B 

Min Typ Ma. Min Typ Ma. Min Typ Max 

Vos Input Offset Voltage Rs=50n. TA=25'C 3 5 3 5 3 10 
Over Temperature 7 6.5 13 

~VOS/~T Average TC of Input RS=50n 
5 5 5 

Offset Voltage 

~TC/~Vos Change in Average TC Rs = 50n, (Note 4) 
0.5 0.5 0.5 

with Vos Adjust 

lOS Input Offset Currenl Tj = 25'C, (Notes 3, 5) 3 20 3 20 3 50 
TI S; THIGH 20 1 2 

Ie Input Bias Current TI- 25'C, (Notes 3, 5) 30 100 30 100 30 200 
TIS;THIGH 50 5 8 

RIN I nput ReSistance TI-25'C 10'2 1012 1012 

AVOl Large Signal Voltage Vs· i15V, T,,-25'C 50 200 50 200 25 200 
Gain Vo- ± 10V, Rl-2k 

Over Temperature 25 25 15 

Vo Output Voltage Swing VS- ±15V, Rl-l0k ±12 i13 ±12 it3 ±12 ±13 
VS· ± 15V, Rl-2k il0 ± 12 ±10 i12 ±10 ±12 

VCM Input Common-Mode 
VS=±15V ill 

+15.1 ill i 15.1 
+10 

+15.1 
Voltage Range -12 -12 -12 

CMRR Common-Mode Rejee-
85 100 85 100 80 100 

tion Ratio 

PSRR Supply Voltage Rejee- (Note 6) 
85 100 85 100 80 100 

tion Ratio 

3-26 

Unit. 

V 
V 

dB 

dB 

Unit. 

VI".. 
VI".. 

MHz 

".. 

nV/./Hi. 
nVf\lf 

pAl,Hi 

i pAl,Hi 

pF 

Unit, 

mV 
mV 

".VI'C 

".VI'C 
perm .... 

pA 
nA 

pA 
nA 

n 

V/mv 

V/mv 

V 
V 

V 
V 

dB 

dB 



~C Electrical Characteristics TA = Tj = 25'C, Vs = ±15V 
.----

LF155A1155, 
LFl56A1156, LF157A1157 

I LF255. LF355 LF356A1356 LF357A1357 
""'meter LF355A1355B 

LF256/3568 LF2571357B Unit. 

1- Typ I Max Typ I Max Typ I Max Typ I Max Typ I Max Typ I Max 

I ~Current 2 I 4 2 I 4 5 I 7 5 I 10 5 I 7 5 I 10 mA 

I AC Electrical Characteristics TA - Tj - 25'C, Vs - ±15V 
! 

LF155/2551 LFl56/256, LF158/2561 LF1571257, LF15712571 
~ Par.meter Conditions 355/355B LF3568 356/3588 LF3578 35713578 Unit. 

Typ Min Typ Min Typ 
I;> Slew Rate LF155/6: Ay - 1, 5 7.5 12 Vlpo. 

LFt57:Ay=5 30 50 V/po' 
;;,,, Gain Bandwidth 2.5 5 20 MHz 

Product 

• Settling Time to 0.01 % (Note 7) 4 1.5 1.5 po' 
"- Equivalent Input Noise Rs= tOOn 

Voltage 1=100Hz 25 15 15 nVl./Hz 
f= 1000 Hz 20 12 12 nV/./Hz 

, Equrvalent Input f= 100 Hz 0.01 0.01 0.01 PAl./Hz 
Current Noise 1=1oooHz 0.Q1 0.Q1 0.01 PAlJHz 

:.,. Input Capacitance 3 3 3 pF 

Notes for Electrical Characteristics 
.... 1: The maximum pow« disSip.tion for these devices must be derated .t ,levated temperatures and is dictated by T jMA)(. 9IA. and the .mtMnt temperature. 
'A The maximum availab'& power diuipation at any ttM'nper8ture II Pd- (TjMAX- TAl/'y. or the 2S"C PdMAX. whichever. less. 

.... 2: u .... otherMM tpedfied the ~ maximum tlegl.tive input voltage it equailO the negative power ~ VOltage • 

..... 1: Unless otherwite stated. IheH I." condition, appty. 

LF155A18AI7A 
LF25511617 LF355A16AI7 A LF3558/8817B LF355/1117 

LF15511617 

5..q>/y Voltage, Vs ± 15V<:Vs<: ±20V ±lSV<:Vs<: ±20V ± 1SV<:Vs<: ± 18V ± lSV<:VS±20V VS· ±15V 
T. -SS'C<:T.o.<: + 12S'C -2S'C<:T.o.<: +8S'C O'C<:T.o.<: +70'C O'C<:T.o.<: +70'C O'C<:T.o.<: +70'C 

''lGH + 12S'C +8S'C +70'C +70'C +70'C 

~ \los. Ie and los aN rnMtI.Ked a' VQI" O . 

.,.. 4: The Temper.ture eo.tticient of Ihe adjusted input otfael von.g. changes only. tmaJI amount (O.5~Vrc typically) for MCh mV of a<:Ijusiment IYotn ita 

... loII'\edjuI1ed value. Commofwnode re;ectiOn and open loop ~ gain are 1'-0 Ut\Iffected by off1e1 a<fiustrnenl 

Mot. l: The input bid currents are junctIOn IMkage CUffents which approldmalely double for every 10"C incr ..... in the junction temper.ture, Tor Due to ltI1ited 
&II'OOJction tes, time, IN input bin c:urrenta lMUlKed are corre"ted to junCtion lempcH'ature. In f'IOt1'Ml optJraliOn the junction 1emp8C'&1\n riMs above the ambient 
~.I\n .. a resutc of intemeJ power dissipetion, Pd. T,· T A + 8Yo Pd ~ ' .... " the thermlil resistance from junction to ambient lIM of a heel .... is 
-.coo"" .. ded if input bin current Is to be kept to • nWWmutn . 

..... I: Suppty Voltage Rejection is ".... .. «t for both 'uppIy magrWtuckJI increasing or decreeling simuftaneoust)', in accordance with common pt'1lCtioe. 

-.. 7: Settltng bIN is dem.d here, for a unity g.." fflerter eomection using 2 kO resistors for the lF155/6. It is the time ~ed for thti error YOttage (':\e 
~ at the invef1jng input pirI on the amplifier) 10 seme to wtIhin 0.01% ollts final value from the time a 10V step input is applied to the ~.,. For the LF157, 
........ -5, the fHdbKtI. mitIOr from output to Input is 2 kO and the output ltep II tOV (SM Sehling Ttrne Tell Circuit). 

~t. I: Ref .... to RETSt55AX lor lFI55A, RETS155X lor lF155, RETSFI5eAX for lFI56A, RETSt56X lor lFI56, REfS157A for lF157A ancl RETS157X for 
LFIS7 tnitttary spedfations. 

Not. t: Max. Power Dissipation is defined by the pacl!.age characleriaUCS. Operating the pert near the Max. Power Dissipation may eeuse the part to operate 
outIIde guaranteed limits. 
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Typical DC Performance Characteristics 
Curves are for LF155, LF156 and LF157 unfess otherwise specified. 
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Typical AC Performance Characteristics 
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Detailed Schematic 
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·C - 3 pF In LFt57 MIIH. 

Connection Diagrams [TopVlewo) _I e.., Peck_ (H) .. 

'''-S-' ," .... , . ''''"" 
IIW'VT J , IAlAItCI 

• 
r 

TLJH/5646-14 

Order Numbar 
LF155AH,LF15eAH, LF157AH, 

LF155H,LFl56H,LF157H, 
LF255H,LF2S8H,LF257H, 

LF355AH, LF3S8AH, LF357 AH, 
LF355BH, LF356BH, LF357BH, 

LF355H, LF3S8H or LF357H 
See NS Package Number HOIC 

o...I-In-Un. Peck_ (J) 

TLlH/S648-30 

Order Number 
LF155J,LF1S8J,LF157J, 
LF355J,LF3S8J,LF357J, 

LF35511J, LF3S811J or LF357BJ 
See NS P __ Number J14A 

3·31 

. , 

O ..... In-U ... Peck.ge (M and N) 

WHIr 4e-29 

Order Number 
LF355M, LF3S8M, LF357M, 

LF3S8BM, LF355BN, LF3S8BH, 
LF357BN, LF355N, LF3S8N or 

LF357N 
See NS P __ Number 

MOaAorNOIE 
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Application Hints 

The LF155/617 series are op amps with JFET input de
vices. These JFETs have large reverse breakdown voltages 
from gate to source and drain eliminating the need for 
clamps across the inputs. Therefore large differential input 
yoltage. can easily be accomodated wtthout a 'arg. In
cr.asa In Input current. The maximum dilferentiallnput volt
age Is Independent of tho supply voltages. However, nelthor 
of the input voltages should ba allowed to exceed tho nega
tive supply as this will cause large currents to flow which 
can result in a destroyed unit. 

Exceeding the negative common-mode limit on either input 
will force tho output to a high state, potentially causing a 
reversal of phase to the output. Exceeding the negative 
common-mode limit on both inputs will force the amplifier 
output to a high state. I n neither case does a latch occur 
since raiSing the input back within the common-mode range 
again puts the input stage and thus the amplifier in a normal 
operating mode. 

Exceeding the positive common·mode limit on a single input 
will not change the phase of tho output however, if both 
inputs exceed the limit, tho output of tho amplifier will ba 
forced to a high state. 

These amplifiers will operate with the common-mooe input 
voltage equal to the positive suppty. In fac\, the common
mode vottage can exceed tho positive suppty by approxi
mately tOO mV independent of supply vottage and over the 
full operating temperature range. The positive supply can 
therefore be used as a reference on an input as, for exam
pte, in a suppty current monitor and/or limiter. 

Precaution. should ba taken to ensure thet the power sup
ply for the integrated circuit never becomes reversed in 

Typical Circuit Connections 

polarity or that the unit i8 not inadvortently Inatatled bock· 
wards in a socket as an unlimited current surge through the 
resulting forward diode within the Ie could cause fusing of 
the Internal conductors and reaull In a destroyed unit. 

Because theso AmpUllar. ft,'8 JFET IIIlther {hili" MOSFET 
Input op amps thoy do not require apeclal handling. 

All of the bias currents in these amplifiers are set by FET 
current sources. The drain currents lor the amplifiers are 
therefore essentially indapendent of supply voltage. 

As with most amplifiers, care should be taken with lead 
dress. component placement and supply decoupling in or
der to ensure stability. For example. resistors from the out
put to an input should ba ptaced with the bocty close to the 
input to minimize "pickup" and maximize the frequency of 
the feedback pole by minimizing the capacitance from the 
input to ground . 

A feedback pole is created when the feedback around any 
amplifier is resistive. The parallel resistance and capaci. 
tance from the input of the device (usually the inverting in· 

~ put) to ac ground set the frequency of the pote. In many 
instances the frequency of this pole is much greater than 
the expected 3 dB frequency of the closed loop gain and 
consequently there is negligible effect on stability margin . 
However, rt the feedback pole is less than approximately six 
timos tho expected 3 dB frequency a lead capacitor should 
be placed from the output to the input of the op amp. The 
value of the added capacitor should be such that the RC 
time constant of this capacitor and the resistance it parallels 
is greater than or equat to the original feedback pole time 
constant. 

Vos Adlullmenl Driving capacitive Load. LFtS7. A Large Power BW Amplifier 

" 

• Vos is ad;utted wtth a 25k potentiome._ 
• The potentiomet... wiper II c0n

nected to V" 
• For potentiometers with tempera· 

I\n eoeffiQent of 100 ppmrc or 
leu the .cktibOnal drih wnh adju,t 
it :; 0.5 ~VrC/mV 01 adjustment 

• Typical O\'.aO drift 5 ",vrc ±(O.5 
",Vlae/mV of adj., 

.. 
" 

'lF155/6R"Sk 

lF157 R-1.25k 

Due to • unique output .tage design, these am· 
piflerS have the ability to dnve large capacitive 
~ds and '1iII maintain ,tability. Ct.(M,f,X) ,. 0.01 

"F~ 

Settltng time It.) :II 5 I-ls 

3-32 
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>!...O .... ..",," 
' .. ~ 

~! .... ' V---V 

TUH/~_lS 

For disl0rti0n ~ 1 % and a 20 VP"9 VOUT 'WII'lQ 
power bandwidth is: SOO kHz. 



Typical Applications 

Lf355 
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Settling Time Teat Circuit 

.. Settling time It t .. ted with the lF155/8 connected 

as LM'oity gain invert. and LF157 connected 101' 

Av - -5 

FET uted to isolate the probe capacitance 

Output - 10V step 

Av - -5forLF157 

TUH/S64e-16 

Large SlgnallnYerter Output, VOUT (Irom Settling TIme Circuit) 
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LF35e LF357 
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Low Drill Adjullable Voltage Relorenco 
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TLlH/564e-20 

.1 VOUT/4T- :to.OO2%rc 

All (.aitlor. and polent6ometerl lhoukI be wire-wound 

• P1: drttt adjust 

P2: VOUT adjust 

UselF155 lor 

• low Ie 

• Low drift 

• low auppfy C\lfTenl 

TLJH/564e_li 

t;; ... 
c.n 
~ ... 
c.n 

~ 
~ 
"TI 
N c.n 
~ 
t;; 
Co) 
c.n c.n ...... 
Co) 
c.n c.n ,. 
...... 
Co) 
c.n c.n 
ttl ..... 
t;; ... 
c.n en ...... ... 
~ 
~ 

~ c.n en ..... 

~ ..... 
5 c.n 
·en 
~ 
Co) 

s: 
ttl ..... 
t;; ... 
c.n 
:::! ... 
~ 
5 c.n 
:::! 
~ 
"TI 
Co) 
c.n 
:::! 
Co) 
c.n 
~ ..... 
Co) 

c.n 
"-4 
ttl 



III 
C; 
M .... 
< 
C; 
M .... ,... 
." 

~ 
..J .... ,... 
." 

S .... 
~ 
." -.... ,... 
." -~ .... 
III 
<D 
." 
M .... 
< 
:8 
S .... 
:8 
S .... 
:8 
S .... 
< 
:8 -.... <D 
." -~ .... 
III 
." 
." 
M 

< ." 
." 
M .... 
." 
." 

S .... 
." 

~ 
10. 
..J 

~ 
." -.... ." 
." -~ 

,,--------------_ .... _. 

Typical Applications (Continuo") 

Faat Logarithmic Converter 

,..----1.--.... ""==:<> '."W 

Tl/H/S64&-21 

DynamiC r.nge: 100 ~A .; ~ ~ 1 mA (5 d« . 
ades).lvol-tV/decade 

TransMtnt rupon .. : 3 ~"or b.lj- 1 decade 

C1. C2. R2, R3: lidded dynamic c:otnC*'Mtion 

Vos adJu.t the lF1S8 lO mlNmlze quIescent.,.,O/ 

RT: Tel labs type 081 + O.3%I'"C 

[ 
R2] kT [R,] 1 . lvourl- 1 + - -InVI -- -IogVj-A R2 - 15.7k.RT - 1k,O.3%rC(foftetnpefaturecompensabon) 
AT q VREF Ri ii, 

" 
u 
• 

Precision Currant Monitor 

VO· 5 RlIR2 CV/mA of Is) 

• AI. R2. R3: 0.1% r.M\OrI 
• U .. LF155lor 

• Common-modll r.nge to IUPPIY range 

• Low I • 

• LowVos 

• Low Suppfy Curr.". 

TLlH/5&48-3' 

8-Blt 01 A Converter with Symmetricel Off.at Binary Operation 

Eo Bl B2 

+9.920 1 1 
+0.040 1 0 
-0.040 0 1 
-9.920 0 0 

' . 

TUH/5&4e-32 

Rl, R2 ahouId be rnatcn.d within ±O.OS'"4 

Fuft..1C&Ie rnponM time- 3 .... 

B3 B4 B5 B6 B7 B8 Comments 

1 1 1 1 1 1 Positive Full-Scale 
0 0 0 0 0 0 (+) Zero-Scale 
1 1 1 1 1 1 (-) Zero-Scale 
0 0 0 0 0 0 Negative Full·Scale 

3·34 



Typical Applications (Continued) 

Wide BW Low Noise, Low Drift Amplifier .. 
.. 

r 

• Power BW: 'MAX .. ~ • 240 kHz 
2"Vp 

• p.,.sitic: input capacitance C1 .. (3 pF lor LF155, lFI56 and LF157 plus 
any additional lliyou( capacitance) interacts with feedbadc. element, and 
creat .. undnirab$e high frequency ~. To compensate add C2 such 
that R2C2- RtCI. 

Boooting the LF156 with a Current Amplifier .. 

" ... 
... 

·lourlt.lAX)" 150 mA (wiH drive; Rl ~ 1000) 

• ~ - !:.!!. V/~. (with ~ shown) 
AT 10-2 

• No additional phase It'Iitt added by the CYtT.m amptifiref 

3 Decade. YCO 

I Vc IR8. A71 
.. I'Vt'IIA.RIlr.,o~vC.~JOV, 101l,,-l-..l0ktll 

III, n. m.tched. linearity 0_ 1 "" ov., 2 dec.de. 

Isolating Large Capacitive Loads .. ... 
r------------t--~~--1"-o'h' 

.r:-.e 
_"...J 

,-

• Overshoot 6% TlIH/5&&a-22 

• t. 10 ,.... 

• When driYlng large el. the "'OUT slew ral. determined by C1. and 
","T,MAX)' 

AVOUT • louT ;II 0.02 y/",I" O.04V/,....(wtthi:tlhown) 
or Ct. O.S 

Low Drift Peak Detector 

• By adding 01 and At. VOl" 0 during hold mode. leakage of 02 provided 
by ,_"" path _ At. 

• lUk8ge of drc:uit;. HSentiaUy Ib (lF155, LFI56) plus CoIPKitor IMkage 
01 Cp, 

• Diode 03 ciampi VOUT (AI) to YIN-VOO to impfov. speed and to limit 
reveru bias of 02. 

• Maximum input freqlJMCy ahouId be < < Y,,,RtCm whete Col .. the 
shunt capecitance of 02. 

Non-Inverting Unity Gain Operation for LF157 

RtC;;e 1 
(2,,) (5 UHz) 

Rl-~ , 
"''''ICC) .. 1 

L3d8 = 5 MHz 

Inverting Unity Gain for LF157 

RIC ~ ",,"'wC"j""'S""=H""',j 
"2 At ~-• 

AV(DC) - -, 

'3dfl==5MHz 
TL/Hf56046-25 
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Typic.dl Applications (Continued) 

High Impedance, Low Drill Inatrument.llon Amplifier 

.. 

>:......~-OVou, 

Vour - ~ [2R2 + ']6V. v- + 2V:S; V1NCOI'TII'nOfHnOd s: v. 
R R, 

System Vos ~ted vii. A2 vos adjuat 

Trim A3 to boo.t up CMAR to 120 dB. Inttrumentation .mp4d .... 
relistor enay recommencMd for best accuracy and ~.t drift 

3-36 
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Typical Applications (Continued) 

Fa.t Sample an.d Hold 

v" 

• Both amplifiers (AI, A2) have feedback loops tndividualfy closed with stable responses (overshoot negligible) 

• Acquisition time T "'. estimated by: 

T A .. [2RoN;'N. en] v. prOYided that: 

V,N < 2wSr RON c., and T" > V'NCn .RQNisofSWl 
'OUT(MAX} 

II Inequality not satisfied: T A ~ ~,: 

• lFl56 devek>ps fuM Sr output capabiMty for VtN~ tV 

• Addition of SW2 JtnprOYes accuracy by putting the voltage drop .aoss SWI inside lhe leedN~ loop 

• 0Yer.,1 accuracy of system determined by the aCC\K6Cy of both amplifiers, Al end A2 

High Accuracy Sample and Hold 

.. ... 

• By closing the loop through A2.. the Vour aCCUfacy will be determined uniquely by AI. 

No Vos .djust required for 1.2.. 

• T A can be ntlmcited by tame conlliderations a. prev40uety but, becau .. of the added 

propeglltion delay In the leedbad( loop (Al) the oYeflhoot Is not negtigibMI. 

• Ovet.n tytttm slow« than f •• t samp4e and hold 

• R I, Cc: additional compenaation 

• U .. LFI58lor 

.. F .. at Httling time 

• low Vos 
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Typical Applications (Continued) 
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rl • 

High Q Band Pa .. Filter 

,., 
• By adding pot.itlve feedback (R2) 

000 ..... 1040 

• lep-1OO kHz 

VOVT _ .oJB 
v .. 

• Clean layout recommended 

>:""+--oVaUT • R.sponu to • 1 Vp-p tone butst: 
300 ., 

TL/HfS646-28 

High Q Notch Filter 

3·38 

.2Rl - R .. 10 ~n 

2C - Cl - 300pF 

• Ce.pecitors ~Id be metchad to obt«in high a 

• 'NOTCH .. 120 Hz. notch .. - 55 dB, a > 
.00 

• UN LF155 fOf 

• Low Ie 

• Low supply current 
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