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Industrial/Autom

7o [l

otive/Functional Blccks

LM566/LM566C voltage controlled oscillator

general description

The LMSE6/LIMSEEC are general purpose voltage
controlled oscillators which may be csed to yener-
ate square and triangular waves, the frequency of
which is a very linesr function of a control volt-
age. The frequency is also a function of an external
resistor and capacitor.

The LMS566 is specified for operation over the
-55"C, (5 +123°C military ternperature range. The
LM5BEC is specified for operation gver the 0°C
to +70°C temperature range.

features

% Wide supply voltage range: 1C to 24 volts
= Very linear modulation characteristics

¥ Hich temperoiure <tanbty
m Excellent supply voltage rejoction

® 0 to b fregquency range owith Bived copacitoe

& Frequency programmable by means ol catrent,

voltage, resistor o1 capagitor,

applications

FM modulation

Signai generation
Function genzration
Frequency shift keying

Tone generation

B

schematic and connection diagrams

typical application

T kHz and 10 kHz TTL Compatible
Vnltage Contro’led Oscillator

Metat Can Package
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Order Number LM566H or LM566CH
. Sue Facwaye 11

Dual-in.Line Fackage
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Order Number LMSBECN
Ses Package 20

applications information

The LM566 may be operated from e‘ther & single supply
as shown in this test circuit, or from » spiit {1} Power
suppty. Wher operati.g from a split supplr, the sguare
wave output [pin 4} is TTL compatible {2 mA current
tinl.} with the addition of 8 4 7 &} resiswor trom pin 3 to
cround.

A 001 uF capacitor is connected between pins & snd 6

_ to prevent parssilic osciltations that may occur duting

VO svatching,

2tvt Wy

[-] '“"“_—_R‘Clv' -
where

2R < Ay < TR

ang Vg is voltage between pin 5 and pin 1

f

L.



SRR A

~t

LMBESB/LME

gapphcanons smormation

tn desitming with puese locked loops such as thé
LMS5E5, the important puramelers of interest are:

FREE RUNNING FREGUENCY .

] -~
[ A,
o 7 37 Role

LO0OP GAtly aelate tiie ainount of phawe change
Bevaen the aopal gl and the VCO signal for a
skift i input signal freguency (assuming the loop
remains in fock), [n <servo theory, this is called

the “vetociiy orror coelficinnt™

1
Loop guin - K Kg (;c}

N . radians/sec
K. = oscillator sensitivity ——VO-IT—- .

o volts
Ko = phase detector sensitivity \( o=

The loop gain of the LM565 is dependent on
supply voltage, and may be found from:

3361,
KoKg = —vc—*
fo = VCO frequency in Hy

V. = total supply voltage to circuit,

Loop gain may be reduced by connecting a resistor
between pins 6 and 7 ; this reduces the load imped-
ance on the output amplifier and hence the loop
gain. ’

HOLD IN RANGE: the range of frequencies that

. the {oop will remain in lock after initially being

locked.

81,

=+ =2

c
f, = free running frequency of VCO

V., = total supply voltage to the circuit,

THE LOOP FILTER

In almost all apptications, it will be desirable to
filter the signal at the output of the phase detector
{pin 7} this filter may take one of two forms:

Simplc_l.w Filtes

Lay-Lead Filter

A simple lag fifter may be used tur wide closed
loop bandwidth applicatior- such as modulation
following whe.e the frequency deviation of the
carrier is foirly high (greater than 10%], or where
wideband. moduliting signals must he followed.

The natural bandwidth of the closed foop response
rmay be feund from:

Associated with this is a darnping factor:

1 T
bw Jfom
2 \/R1C1KuKo

For narrow band applications where a narrow noise
handwidth 15 desired, sach as apphications involving
wacking ¢ slowly varying carnier, a lead lag filter
should be uted. In gencral, i 1/R,Cy; < K Kgq,
the damping factor for the loop becomes quite
small resulting in large overshoo! and possible
instability in the trunsient response of the loop.
In this case, the nztural frequency of the loop
may be found from n T

o KoKo
AT Tt
f1+7z2 = (Ry+ Ryl C4

Ry is selected pdeL;ce a desired damping factor
S, usually between 0.5 and 1.0. The damping
factor is found from the approximation:

-

& = mrpf, .

These two equations are piotted for convenience.
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Filter Time Constant vs Natural Freauency

"
DAMPING =TT
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Damnoing Time Constant vs Natural! Frequency

Capacitor T; should be much sraaller than Cy since
its funclion is to provide filtering of carrier. In
general C; < 0.1 Cy. ' :
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Ope-ating Frequency as a
Function of Timing Resittor

typical performance characteristics

Operating Frequency as a
Function of Timing Capaciior

NORMALIZED FREQUENCY

TRIANGLE WAVE
oyTFT
T

QUARE WAVE
auteuT
MNIIY)

3

ACQUTPUT VOLTAGE PIN 3V,

100K oy
] Ta-25c Tar25C
TS T AC TEST CIREuIT AC TESY Crcunl
4 - .- ———fe e
= N S
- o) Y S
iR 13 4 i
T 5 ; =
2 —— | oy 5 o \\ L]
a 1 o J
I N N =
o« —1 o
1S 061 T PR—
N
10K 0001 TLU
(A} 14 1% LN T S UL | AR £ S T [
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5 111 i1 2%
® 15 20 25 -15 <50 =25 0 25 50 75 100 125
SUPPLY VOLTAGE (V) TEMPERATUFE ['C)
Frequency Stability vi ! oad
Reusiance {Square Aave Fruguancy Stability «s Load
Cuiput) impedance ( ngle Output]
T T YT . | NHEE T 1L
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LM566/LMS66C

absolute maximum ratings

Ponvrer Supply Voltage

Power issipation {(Note 1)
Operating Temperature Range  LM566
LM5GRC

Lesd Tempeeature (Solderning, 10 sec)

26V
300 mw

-55°C 10 +125°C
0"C 10 70°C

2007C

electrical characteristics v .= 12v, T, = 25°C, AC Test Circuit

LM556 LM566C :
PARAMETER CONDITIONS UNITS
. MIN TYP MAX MIN TYP MAX
Maximum Operating Frequency } R0 =2k ’ 1 1 MHz
CO=2.7pF
f
{nput Vohage Range Pin & 3ravee vee |34 vee vee
- Average Temperature Coe !ficient 100 200 ppm/°C
of Operating Frequency .
Supply Voltage Rejection 10- 20V 01 1 01T 2’ %V
input Impedance Pin & 0.5 1 0.5 ¥ MQ
VCO Sensitivity For Pin 5, From 6.4 6.6 6.8 5.0 G.6 7.2 kHz/V
8-10V, fg = 10 kH2
FM Distortran £10% Deviation 0.2 0.75 0.2 15 %
Maximum Sweep Rate 800 1 500 1 Mtz
Swerp Fang2 0 10:1
Qutput Impedance
Pin 3 50 50 19)
Pind .50 50 Q
Square Wave Output Level Ryt =10k 5.0 "84 50 %4 Vp-p
Triangle Wave Qutpui Level Rpz =10k 20 24 2.0 2.4 Vpp .
Square Wave Duty Cycle ’ 45 50 55 4C 50 60 %
Square Wave Rise Time 20 20 ns
Square Wave Fali Time 50 ) .. 80" ns
Triangte Wave Linearity | +1V Segment at 0.2 ’ 0.75 0.5 1 %
. i2vee

Note 1: The maximum junction temperature of the L MS66 is 150°C, whilg_that of *he LMS66C
1w 190°C. For upeiating &t elevated ,unction temperatures. devices in the TQ.5 package mutt be
derated based on a thermal resistarce of 150" C/W. The thermal resistance of the dual-indine package
i 100°C/W. . ’ ' . .




Teid . .
3bsolu’e max:mum ratmgs

[ R

. lnput‘Voltage' VO-SV .oBV" T 30V
ekl Mg =12V 918V : 3sv
PRty mzgy T e T 40V

“Internal Powar Dissipation (Note 1} Internally Limited

~aximum Junction Temperature

Srornge Temperature Range
Metal Can (H Package)
Molded T0-92

150”

9

-65°C to +150°C

—55°

Cto +150°C

.

. . } ) .
Operating Temperature Range 0°C to +70°C tead Temperature (Sclderirg, 10 seconds) 300°C
.
electrlcal charactenstics (Note 2) ' Ty = 0°C to +125° C, g = 40 mA, C|n = 0.33uF, Cg = 0.1uF (unless no:ed) ,
\
T LMTBLXYAE oumrr VOLTAGE 5V Y 1 ™ | 10V 12v Y 187 2av ' !
INFUT VOLTAQE lunisit atherwise noted) 10V nyv H v 7wV 15 v Fiad a3v UNITS
PARAME} EA CONOITIONS MIN TYP MAX | MIN TYP wax | MiN  TYP MAX [ MIN  TYP MAX | MIN TYP MAX IMIN  TYP MAX| MIN TYP MAX | MIN TYE MaX
YO Cutput Vohege T 25°C 48 5 52 |65 & 4" [ 7y 8§ 83 [96 10 04115 12 125[1a4 15 156 (173 18 187 [23 2 25 v
. (Mot d} - - IMACIgCTOmA - 475 625 | 57 . 823 78 84 |85 105 [ 114 To128 [l 1578 17.2 188 | 228 5.2 Y
' 1mA < 1 €40 mA snd 476 ‘625 | 57 L3 7 g4 |95 105 § 114 126 |14.25 18750 17.2 189 | 228 252 v
VMIN 7% ViIN S YMAS (FEvING 20 WASYINGZ) [ BOSSVING2 | 025 VINS 25 | DASSVINS2T | NI5EVINGI0 [ 2075 vin €301 | (s vin<3a v
a4¥Q  Line Reguistion Ty='C 10 B4 0 62 1788 16 105 2 10 25 140 3§ 190 50 200 mv
T e _ | 18V INS20) B<VNG2T) MEVINIIN | (2<Vgg28) | NESVINGDI | 0SVINSIGH | 121 <V 30 | Ry eI I
18 78 8 & 20 100 75 140 30 180, 37 2150 s 275 50 300 my
, (1< VN <20} B3ILV, <2 MUBSVINCZ | H25<VINSZE] | HAECYINSITI [ N2 CVIN<IC | I207 S Vg €30 | (274 Vi €38 . ¥
AVD t.cad Reguletion Tj=25°C. I mA <o 40 mA 5 0 [ 3 8 a0 ] 45 10 50 12 75 15 Bs 20 100 T my
. Ty» 26°C, 1 mA < i3 € 100 ma 20 6y - ) J 5 8 27 w0 30 o0 35" 150 0 17 50 200 my
4Vg - Long Term Stability 12 18 - 0 7 2 30 a5 56 m V1000 hes
‘a Quitscant Current Ty-15°C E I 3 5 3 5 3 5 3. 08 s 3105 ER} mA
' Ti=125°C 47 o a7 47 47 a7 a7 a7
Alg Oulrscent Current I'mA € 'n<40mA 0 0. a1 0.1 0.1 0.1 0 0.1 mA
Change VMIN € VIN S YMAX 10 16 1.0 10 1.0 10 v 0 ] mA |
(8 S Vin< 20) PEVINS2Y IEVINGSID | MICY NS | DESVNY2D | < <30 | I Sy €30 128 < Vi < 38) v
Va Output Noite Voitage | Ty = 25°C, (ots 3 40, . 50 &0 70 80 bile] 150 200 v
: =10 Hr — 1O hHz
AVIN tu 20 R o e 45 80 [ 57 4 55 D ER) 51 38 48 34 a8 a8
avgyy evie Reltion ASVING 18) PLVINS 18 M2€ViNEZ | 1MEVINGZS | I5<VINS2E) (N85S VINS 2851 PAI< vy <3 | 29<ViN< D8 v
. Input Voitsge Ty=28°C 7 83 108 [FE) 18 175 207 27 v
Reguird 10 Main‘ain
Line Regulation "’ .

Nots 3: Themai resistance of 119 Meta) Can Packsge 'H) without a heat sink is 40°Crw junction o case and 140°C/W junction to ambient. Th.n-ml resistance of the TO-92 package is 180°C/W junction to
ambisnt with 0.4” leads ;rom » PC bosrd and 160°C/W junction to ambient with 0.125" |ead length to s PC bosrd. .«

Note 2
!-mprmum = indicated at the inination of test.

Note 3: Recomim snded minimum load capacitence of 0.0 1uF to limit high frequency noise bandwidth.

Nnted: The t"mpcr:l(ur. couficicnt of Vot B typlesily within 20.01% v/°C.

: The maximum teady styts usable cutput Surrent and input voltags are very depandent on the heat sinking and/or lndlengm of the package. The dats above represent pulse test conditions with junction




LM78LXX _Seﬁe

Voltage Regulatoré

LM78LXX series three terminal positive reqgulators

ceneral description

~The LM7BLXX series of three terminal positive regu-
latars is available with several fixed output voltages
making them useful in a wide range of applications.
Whenrused as a zener diode/resistor combination replace-
ment, the LM7BLXX usually results in an effective
output impedance improvement of twe orders of magni-
tude, and lower quiescent current, These regulators can
provide local on card regulation, eliminatirg the distri-

. bution problems associated with single point regulation,

The voltages avai'able allow the LM78LXX to be used in
logic systems, instrumentation, HiFi, and other solid
state electronic equipment. Althouch designed primarily
as fixad voltage regulators these devices can be used
with external components to obtain adjustable voltages
and currents.

The LM78LXX is available in the metal three lcad
TO-5 (H) and tne plastic TC-92 {Z). With adequate
heat sinking the regulator can deliver 100 raA output
current. Current himiting is included to limit the peak
output current to a sa‘e value. Safe area protection
for the output transistor is provided to limit internal
‘power dissipation. If ir.tei nal power dissipation Lecomes

wo togh tor the heat sinking provided, the thermal
shutdown circuit takes over preventing the IC from
overheating.

features

m Qutput voltage tolerances of £6% (LM7B8LXXAC) and
+10% (LM78LXXC) cver the temperature range

8 Qutput current of 100 mA
u |nternal thermal overload protection
= Qutput transistor safe area protection

® [nternal short circuit current limvit

® Available in plastic TO-92 and metal TO-38 low’

profile packages

voltage range

LM78LOS 5V LM78L12 12v
LM78L0¢ 3% LM78L75 15V
LM?8LN8 8v LM7GL18 18V
LM78L12 10V LM78L24 24V

connection diagrams

Metal Can Packags ,

QuipuT
/?\/< (L0
NPT . y N teasi)

SOT oM ViEw

Order Numbers:

LM78LOSACH LM78LOSCH
Lin781 OGACI! LMIBLOBCHI
LM7BLUBACH LM78LOBCH
LM7BLIOACH LM7BLIOCH —
LM78LIZACH LMTELI20M 2
LM7BL1BACH LM78L1ECH
UMTBLT1ACH LM78LT8CH
" LMISLI4ACH  LM7BL24CH - . .
SooPackage® =

Plastiz Package

ouTruT .—.—..—.-\ nkuT
L

H 1 1

A

PQTTON VIEW

Order Numbers:

LM7ALOSACZ | M78L.06CZ
LM78LDBACZ LM78L088CL
LM78LOBACT LM7ELO08CZ -
LM78L10ACZ Li-78L10CT

© LM78L12ACZ TLM73L12CT
L M78LISACZ LM78Bi 16CZ
LM7BLIBACZ .

LM78L.18CZ
 LMTBL24A2Z 5 -
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typical applications {con’t)

eyt

L. TUCHI

ot AV M g
2hot 1S ME #ve e and boad champrs

Current Regulator

*Sabnd tptisyon
T Heat ek 81
B e
Lot Ropuintott: 6% 05 1, < 750 mA ok o with Loy = $8 .

5V, 500 mA Regulator with Short Circuit Protection

Vg v Y LMTILIGN Wouy = 154 AT 100 mA

(=] (-}
8 i uF

=+
I 1.

=] ot = @
e | e 4 1uf

s b ey = =HY AT I8 md
“heiie wrimiym.

15V, 100 mA Dual Powsr Supply

“$oli’ moeum
Vour ® In ¢ BY, B8 4V Larmad
Vouy = ¥ 1AL M) fee (R ¢ R31 - (M« B

. ' - ALY st ol trerri- ot <5 (K1, M) = 01 {02 M) o 43

D

. Variable Cutput Regul.tor 0.6V — 18V

S Y ) )
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. LM78LXX

abso!ute max:mum ratmgs

-'nput Voltage Vo= 5V to 8V

Vo =12Vt ‘IBV

Vo =24V s

30V
35v
40V

Maximum Junction Temperature
Storage Temperature Range

Matal Can (H Package)

150°C

—55°C to +150°C

2 4

Al

smbient with 0 4~ ieads from a PC board and 160°C/W Junction to smbiant with 0.125" lead length to a PC boerd.
"INnte:2:. The Taxknum steddy state usable output curront and input volitage are very dependent on the heat sinking and/or lead length of the package. The data above represent pulse tost conditions with jun

temperatyres as indicated at the initiation of test,
Mote 3: R-cormm.xhd minkinum load cwpatitance of 0. O1yF to timit high frequency noite bandwidth,

Internal Power Dissipation (Noze 1) Internally Limited Molded TO-92 —55°C to +150°C
Operating Temperature Range 0°C to +70°C Lead Temperature {Soldering, 10 seconds) ace’n
elactrical charactenistics. iNote 2) Ty=0°C'to +125°C. Iy = 40 mA, C| = 0.33¢F, Cg = 0.1xF lunless noted)
LM78L AXC OUTPUT VOLTAGE sV 6V 8V 10V 12V 15V T 18V 24y
|dPUT VOLYAGE (untess otherwise noted) 10V —nw YAV 1TV 19V 73V H 27V v v
PARAMETER GONDITIONS MIN TYP MAX[MIN TYP MAX|MIN TYP MAX|MIN TYP MAX| MIN TYF MAX]MIN TYP MAX|MIN TYP MAX] MIN T¥P MAX
Vo Outout Voltage [ T4=257C 48 5 64|35 6 65 1735 & 864102 10 108|112 120[138 5 162[166 18 194|221 24 250
. [Note 8 : 1MA< 10 < TOmA or 45 55 | 5.4 66 |72 38 |80 11 |08 132{115 18.5[16.2 19.8] 21.4 264
I1MASIDSOmAINdAY,, | TSViRS20 | RS CviNE2D 0SS VNS 23| (1I<WN< 29 148 S viy €27 1B < ViN 300 214 < vy <33] (28 < Vi < 38)
avo Line Reguiation Ty 25°C 10 15¢ 10 150 12 150 16 175 20 200 25 250 27 218 30 300
C . BLVINC2) | O<ViNS2 [N SviN<23) JIASVINS25) | (18 VINC27) JI20 € VN S30) | (22< VN33 [(28 <V < 381
18 200 18 200 0 200 25 225 0 250 0 0 3z 325 26 350
DEVINS20h | B5<ViN<2ZN 0SS vin €2 N3 viN<25) |15 vin<an| e g viy <300 214 S vin < 3IX27 5 < vy £ 38)
IYE) Lead Reglation Ty=25°C,1 MAZ19<A0 mA 5 30 6 35 8 10, 8 45 10 U0 1275 15 85 20 . 120
- o Ty=26°C, ImALIgSI0mA | -~ 20 60 22 70 2% 80 271 %0 30 10 35 150 40 170 19 200
AV Long Term Stacility 12 15 20 2 24 X 45 56 mv/K
Ig . Gulescem Current T =25°C 16 3 6 3 6 3 8 3 65 31 65 31 BS 31 65
R Ty=125°C 55 5.5 5.5 s5 ] [ 8 [}
Alg - ' Quiescet Current” | ¥y =25°C, 1 mA <19 <40 mA 02 0.2 0.2 02 0.2 0.2 0.2 02
' ) 15 3 15 15 15 5 15 15 4
Chatge Ty=25'0 BEVINS20) | D<VINS 2 I Svn<2 | 14S N8 | (18 € vin <27 |20 S vin <30} | R2< VN <331 [ 128 < vy < 381
Va Output Noise Voltge | Ty = 25°C, (Fiote 3) 40 50 80 70 80 %0 | 150 200
=10 Kz — 10 kHz
AV p ) N =125 Hz 0 .60 38 58 36 85 36 3 s 8 33 48 2 48 I 4
avour Rinple ejection E<YNGI8) | @<V, €191 | 12€ VN <29 | DaSvin<2s) | 115 < ViN € 25) K185CViNS28.5{{23 S vy <3 I8 S vin € 35
Input Vortage T)=25°C 7 83 105 13 145 18 214 375
. " Requived to Maintain
Pt Line Reguation
Nots 1: Thermei esistance of the Matal Can Package (H] without & heat sir is 4C°CAY Junction to cass snd 140°CAV junction to ambisnt. Thermal resistanca of the TO-92 package is 180° C/W juncti

i MS‘ The mwrurl coafficient of ch-r s typicalty within £0.01% V/°C.

<
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Maximum Average Power B
Mz ximum Avorage P ower Nissipation {Metal Can
Dissipation {Piastic Packagel Package) Poak Qutput Current
e 19 600 - T
= 1 : J ! 3¥ouy * 7% OF Vouy
e — O T emire meatsing : sor p—rfr—tf—r 4=
z e ____1 £ —y 4. l = i,c0e
z 0125 LEFD LENGTH 3 = | T i £ ]
2 £ROM FC BOARD ] 2 Mt £ s ]
= WITH 72 CAW HEAT SINK s [ \"7\. z ! y
= + SR S gy e——cdeed £ 0 —
E § St S NU HEAT SINK =}
d == ‘%ﬁ: R . — = Peamyy "
g oes ?}:o;ﬁ?".tf.'ﬂ"”‘l‘/“ S O LTI wiTH IO HEAT SINK g w0 i T 10T
z FREE AR LL g . s ! T~
- -3
S 0.125" LEAD LENGTH = I o [
FROMPC BOARD ] 00 7
FREE AIR J
21 e - [ B
] T R TR T ¢ 15 om 4 B0 7 [} 5 15 w1/ 3
AMBIENT TEMPERATURE (C) AMBLENT TEMPERATUAE (') INPUT OUTPUT DIFFERENTIAL (v
Dropout Voltage Ripple Rejectior, Output Impedance
B __ 10
_ TT1 160 TT ] Vo = OV
z 11 . 5.0 FYour *Sv L
Fa ] four * TOmA a W " Ir“_‘ ] I lour » 40 mA ]
g = i - - [Ta=28%C T .
g gt = AT mh - | iR : + Foe -8
w 14 ) £ o Cour * 1uf TANTALUM
= Ioyr = 1.0 mA {1 ] £ 10 —
E e . - ?
13 £ Y * 10V - - £ 1
2 H Voaur +5Y j | | H
o 85 1-DROPOUT CONDITIONS 1 f four =44 -
2 'out * [ L1
H | & Vour * 1% of Vaur st FJ T =
= N T S o Ldiut ot 6.1 ‘
[ ® s TS 10 1 10 100 1" 10k nox M00 ko 10k oo M
JUNCTION TEMPERATURE {"0) - FREQUEDCY (il . FRECULNCY iHi
Quiescant Current Quiescent Current
] 34 ———
. 2 Vi = 10V
' _ - Vorry = 5¥
=
E s = = E 32 Iu"]‘ sl mA
.
£ M e g 11 i
E ou £ i
E » o 3 1 t
- = ]
= 2] ! N x 213
8 s LERE
5 4 [ Your =8V S 6k B
= lovr =40 A G i <
12 17 T, 028 L8 = T —‘J-
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LF155/155A/LF255/LF355/355A/355B/LF 156/ 156A/LF256/LF356/LF356A/356B/LF157

rTypIcal Applie

N R

Jchor

84redT/LvEdN/ LR LAY

LF

r Current

General Description

These are the first monglithic JFET input operational ampili-
fiers to incorporate well matched, high voltage JFETS on the
sama chip with standard bipolar transistors {BI-FET™ Tech-
nology). These amplifiers feature low input bias and offset
currents/fow offset voltage and offset voltage drift, coupled
with offset adjust which does not degrade drift or common-

157 Series Monolithic
ational Amplifiers

'55/LF355/LF355A/
'56/LF356/LF356A/

. _. !57/LF357/LF357A/
357B Wide Band Decompensated (Aymin=5)

Photoceli amplifiers
Sample and Hold circuits

Common Features
(LF155A, LF156A, LF157A)

mode rejection. The devices are also designed for high slew ' -OW input bias current 30 pA
rate, wide bandwidth, extremely fast settling time, low volt- | Low Input Offset Current 3 pA
age and current noise and a low 1/1 noise corner. R High input impedance 10120
= Low input offset voltage 1mv

Advantages m Low input offset voltage temp. drift 3 uVv/*C
m Replace expensive hybrid and module FET op amps B Low input noise current 0.01 pA/JHz
& Rugged JFETs allow blow-out free handling compared W High common-mode rejection ratio 100 dB

with MOSFET input devices w Large dc voltage gain 106 dB
w Excellent for iow noise applications using either high or

low source impedance—very low 1/1 corner Uncommon Features
= Offset adjust does not degrade drift or common-mode . LFi57A

rejection a3 in Most monolithic amplifiers LF155A° LF156A {Ay=5) Units
® New output stage allows use of large.capacitive loads g Extremely 4 1.5 1.5 us

(10,000 pF) without stability problems fast settling
® Internal compensation and large differential input volt- time 10

age capability 0.01%

. . = Fast slew
Agpllca:lansed t rate 5 12 50 V/ps
® Precision high speed integrators . ;
®m Fast D/A and A/D converters . :Va':gﬂg',: 25 5 20 MHz
m High impedance buffers & Low input
B Wideband, low noise, low drift amplifiers noise voltage 20 12 12 aviHZ
® Logarithmic amplifiers
Simplified Schematic
6 ee
i 1-)
o t]] \Tf__‘ W
b ] our

*3 pF in * F157 series. T -VEE TL/M/ 56481
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Absolute Maximum Ratings

{f Miiltary/Aerospace speclfled devices are required, contact the National Semiconductor Sales Otfice/Distributors for
availability and specifications.

(Note 8) i i
LF3558/6B/78 LF355/6/° -
LF1S5A/BA/7A LF158/6/7 LF255/6/7 LF355A/6A/7A
Supply Voltage 122V 22V +22v +1BV
Ditferential Input Voltage 140V 140V 140V 30V -
tnput Voltage Range (Note 2) 20V 20V + 20V + 16V
Output Short Circuit Duration Continuous Continuous Continuous Continuous
Tiax ,
H-Package 150°C 150°C 115°C 115°C
N-Package 100°C 100°C
J-Package 150°C 115°C 115°C
M-Package 100°C 100°C
Power Dissipation at Ty = 25°C (Notes 1 and 9)
H-Package (Still Air) 560 mw 560 mwW 400 mw 400 mw
H-Packags (400 LF/Min Air Flow) 1200 mwW 1200 mW 1000 mwW 1000 mW
N-Package 670 mW 870 mwW
J-Package 1260 mW 900 mw 800 mwW
M-Package 380 mW 380 mwW
Thermal Resistance (Typical) 84 :
H-Package (Still Air) 160°C/W 180°C/W 160°C/W 160°C'W =
H-Package (400 LF/Min Air Flow) 85°C/w 65°C/W 65°C/W 65'C/W...
N-Package 130°C/W . 130°C/W
J-Package 100°C/W 100°C/W 100°C/W
M-Package 195°C/wW 195°C/W
(Typical) 8¢ .
H-Package 23°C/wW 23°C/wW 23*C/W 23°C/wW
Storage Temperature Range -65Cto +150°C  —65°Cto +150°C  —65°Cto +150°C —65'Cile +150°C
Soldering Information (Lead Temp.)
Metal Can Package :
Soidering (10 sec.) 300°C 300°C o' C 300°C
Dual-in-Line Package v
Soldering (10 sec.) 260°C L 260°C 260°C
smal! Outline Package
Vapor Phase (60 sec.) 215°C 215°C
Infrared (15 sac.) 220°C 220°C

See AN-450 ""Surface Mounting Methods and Their Effect on Product Reliability™ for other methods of soidering surface
mount devices.

A2SE/VLSE/L5EA1/L5TAN/VLSL/ 258 31/99SE/VISEA/95E471/952471/ V951 /961 41/GS5E/VSSE/SSEFT/SSTIV/VSSL/SS1

ESD tolerance o :
(100 pF discharged through 1.5 k(1) 1200V 1200V 1200V 1200V )
DC Electrical Characteristics (note3) T4 = 7j = 25°C ‘-
Symbot Parameter Conditions LFISSA/BA/TA LFISSA/BA/TA Units.
Min Typ Max Min Typ Max | -
Vos Input Offset Voltage Rg=5011, To=25'C 1 z 1 F4 . my
Over Temperature 25 : 23 my
AVps/AT Average TC of Input Rg=5001 vy pe
Offsat Voltage 3 5 3 5 wvrC
ATC/AVos | ChangeinAverage TC | Rg=5011, (Note 4) 0.5 05 | .mvrc
with Vog Adjust ' : | -permy
lag Input Offset Currant Tj=25C, (Notes 3, 5) 3 10 3 10 PA
115 THigH 10 1 nA
lg Input Bias Current T;=25"C, (Notes 3, 5) 30 50 30 §0. (. .pA
Ti<THiGH 25 5 nA
Rin Input Resistance Tj=26'C 1012 1012 L
Avor Large Signal Voitage Vg= 215V, TpA=25C 50 200 50 200 Vimv
Gain Vo= 10V, A =2k
Over Temperature 25 25 Vimy
Vo Output Voltage Swing | Vg= £15V,R =10k | +12 | +13 +12 | 13 v
| V= 15V, By =2k +10 | 12 +10 | *12 v

PE DI~ VAR AN
Uutvie o SN ot D1 dale

oA
v N " I
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LF155/155A/LF255/LF355/355A/3558/LF156/156A/LF256/LF356/LF356A/356B/LF157/157A/LF257/LF357/357A/3578

e e

- DC Electrical Characteristics (Note 3) Ts = T, = 25'C (Continued)

LF AlTA
Symbol Parameter Condltions LF155A/6A/7A 3I55A/6. Units
Min Typ Max Min Typ Max
Vem Input Common-Mode - +15.% 1 +15.1 \
Voltage Range Vs= £18V n -2 * —-12 v
CMRR Gorpmon-Mode Rejection a5 100 85 100 48
Ratio
PSRR Suppiy Voltage Rejection (Nota 6) 85 100 85 100 dB
Ratio
AC Electrical Characteristics 7, = 7, = 25°C, vg= 15v
Symbol Parsmeter Conditions LF155A/355A LF158A/356A LF187A/357A Units
' Min | Typ | Max | Min | Typ | Max | Min | Typ | Max
SR Slew Rate LF155A/6A; Ay=1, 3 ] 10 12 Vs
LF157A Ay=5 40 50 V/ius
GBW Gain Bandwidth
0
Product 25 4 4.5 15 2 MH2
1 Settling Time to 0.01% | (Note 7) 4 1.5 15 us
6n Equivalent Input Noise | Rg= 10011
Voltaga =100 Hz 25 15 15 nv/JHz
{=1000 Hz 25 12 12 YL
in Equivalent input =100 Hz 0.01 0.01 0.01 pA/JH?
Noise Current =1000 Hz 0.01 0.01 0.01 pA/ iz
Cin Input Capacitance 3 3 3 pF
DC Electrical Characteristics (Note 3)
.- LF255/6/7 .
Symbol Parameter Conditions LF155/6/7 LF3558/6B/78 LF3SS/B/T | Gog
Min{ Typ |Max] Min| Typ |Max| Min| Typ |Max
Vos input Otfset Voltage Rg=500, Ta=25C 3 5 3 5 3 10 my
Over Temperature 7 6.5 13 my
AVos/AT |Average TCof Input | Rg=500 .
Oftset Voltage s S 5 wvre
ATC/AVgg | Change in Average TC | Rg = 5011, (Note 4} uyr e
, ver 0.5 05 0.5
with Vg Adjust per my
los Input Ofiset Current Tj=25'C, (Notes 3, 5) 3 20 3 20 3 50 DA
T <THIGH 20 1 2 nA
a input Bias Current T|=25'C, (Notes 3, 5) 30 100 30 | 100 30 {200] pA
TI STHIGH 50 5 8 nA
RiN Input Resistance Tj=25'C 1012 1012 1012 n
AvoL Large Signal Voltage |Vs= 115V, Ta=25'C| 50 | 200 50 | 200 25 | 200 Vimy
Galn Vo= 110V, R =2k
Cver Tomperature 25 25 15 Vimy
Vo Output Voltage Swing | Vg=+15V,R =10k | £12] +13 £12| £13 £12| *13 v
Vg= 15V, R =2k $10]| t12 +10] t12 10| 212 v
Veu input Common-Mode - +15.1 +15.1 +151 v
Voltage Range Vs= 215V 2 42 2 10 4 v
CMRR Common-Mcde Rejec-
tion Ratio a5 100 85 100 80 100 dB
PSRR Supply Voltage Rejec- | (Note 6)
tion Ratio a5 J 100 85 100 80 100 d8

3-26



DC Electrical Characteristics 7, = 7j = 25°C, vs = t15v

LF155A/155,

LF156A/156, LF1S7A/157
LF25ss, ‘| LF386 ; LF356A/356 LF357A/357
Pacameter LF355A/3858 LF256/3568 LF257/3578 Units

Typ Max | Typ | Max | Typ Max Typ Max Typ Max Typ Max

Loy Current 2 4 2 4 5 7 5 10 5 7 5 10 mA

AC Electrical Characteristics 7, = 7; ~ 25°'C.vs = +15v

LF155/255/ | LF156/256, | LF158/258/ [ LF157/257, | LF157/257/
T hmbot Parameter Conditions 355/3558 LF356B 356/3568B LF3s57B 357/357B | Units
Typ Min Typ Min Typ
w Slew Rate LF155/6: Ay=1, 5 75 12 Vips
LF157: Ay=5 30 50 V/us
“@# | Gain Bandwidth 25 5 20 MHz
Product
3 " | Settling Time 10 0.01% | (Note 7) 4 15 15 us
.~ Equivalent Input Noise | Rg= 10011
Voltage =100 Hz 25 15 15 nv/yHz
= 1000 Hz 20 12 12 nv/Hz
. Equivalent input =100 Hz 0.01 0.01 . 0.01 pA/VHZ
‘ Current Noise {=1000 Hz 0.01 0.01 0.01 pANHZ
- Input Capacitance 3 3 3 oF

Notes for Electrical Characteristics

Bete 1: The maximum power dissipation of these devices must be at ok d temp and is o by Tpuax, 8, and the ambient temperature,
Ts The meximum aveilabie power dissipation at any temp 18 Pg=(Fpaaxx— Ta) s, or the 25°C Panuax, whichever is less.

Hote 2 Uniess otherwise specified the absolute maximum negative input voltage is equal 10 the negative power supply voltaga,

Note 3: Uniess otherwise stated, these test conditions apply:

LF1S5A/6A/TA '
LF158//6/7 LF255//6/7 LF355A/6A/7A | LF3558/6B/7B LF355//8/7
Swoply Voltage, Vg | *15V<Vgs 120V +15VSVg< 20V | 215V<Vg< 118V | £15V<Vg220V | Vg= 115V
T ~55°CETAS +126°C | —26°CSTAS +85'C | O'CSTAS +70°C | O°C<TA<+70°C | 0°C<To< +70°C
"vaGH +125°C +85°C +70°C +70°C +70°C

" Vo, I and log are measured at Vi, = 0.

Note 4: The Temperature Costficient of the adjusted input oftsat voltage changes only & small amount {0.5uv/°C typically) for each mV of adjustent from its
orgingl unediusted vaiue. Common.modea rejection and open loop voltage gain are aiso unaffected by offset adiusiment.

MNote §: The input bias currents are junction g ts which app ly double for every 10°C increass in the junction lemperature, T, Due 1 bmited
Production test time, the input bias d are d to junction temp . In normal ion the junction lemp sre rises above the ambiert
wmoarature a8 a result of internal power dissipation, Pd. Tj=Ts+ 814 Pd where 8, is the thermal resistance from junction to ambisnt. Use of & heat sink is
“scommended if iNput bias current is to be kept to & minimum.

Mot §: Suppty Voltage Rejection is measured for both supply maghitudes increasing of decreasing simullaneousty, in accordance with common practics.

Rots 7: Seftiing time is defined here, for a unity gain inverter connection using 2 kN resistors for the LF155/6. 1t is the time requived for the eror voltage (e
vofage at the inverting input pin on the ampiifier) to settie to within 0.01% of #ts final value from the time & 10V step input is applied to the imverter. For the LF157,
Ay = =5, the fesdback resistor Irom output 10 INPut is 2 kN1 And the output step is 10V (See Settling Time Test Circuit).

Bote 0: Reter 10 RETS155AX lor LFt55A, RETS155X for LF155, RETSF158AX for LF1584, RETS158X lor LF156, RETS157A for LF157A and RETS157X for
LF157 mititary speciications,

Note 9: Max. Power Dissipation is defined by the package characieristics. Operating the part near the Max. Power Dissipation may cause the part to operate
autside guaranteed kmits.

227 i

8.SE/VLSE/LSEV/LSTIV/VLGH/L60d71/895€/VISEST/9GET/9524T/ V951 /951 471/8GSE/ VSSE/SSELV/SSTIN/VSSL/SSHAT

e e



LF155/155A/1LF255/LF355/355A/355B/LF156/156A/LF256/LF356/LF356A/356B/LF157/157A/LF257/LF357/357A/ 3573’

‘Typical DC Performance Characteristics
Curves are for LF155, LF156 and LF157 unless otherwise specified.
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Typical AC Performance Characteristics
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LF155/155A/LF255/LF355/355A/355B/LF 156/156A/LF256/LF356/LF356A/356B/LF157/15TA/LF257/LF357/357A/357B "
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-Typlcal AC Performance Characteristics (continved)
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Detalled Schematlc
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*C = 3 pF in LF157 series. TUH/504%-13
Connection Diagrams (op views)

Metal Can Package (H) Duai-in-Line Package (J) Dual-in-Line Package (M and N)
ne—Y 7 14 e sacance = ~/ LI
we—4 e : '

P 12 oyt — —
BALAN —-.1 P NG
WPUT ; - %V' oyt = - ourrn
WpyT . = OUTPUT
v‘—: :—-uu»cc - LW
TL/H/5848-14
Order Number ne e TUHIT 48-28
LF{55AH, LF158AH, LF157AH, U3 Order Number
L et LY 166H, LP1STH, Order Number LF355M, LF358M, LF357M,
LraeaaH, LFaS8H, LF2S7H, LF155J, LF158J, LF1574, LF356BM, LF355BN, LFI56BN,
355AH, LFIS8AH, LF35TAH, LF355J, LF358J, LF357, LF357BN, LF355N, LF356N or
LF355BH, LF356BH, LF3578H, LF3558., LF3568. or LF357BJ LFI5TN
LF355H, LF356H or LF3STH ;
' See NS Package Number J14A See NS Package Number
Sea NS Package Number HOSC MO2A or NOSE

B4SE/VLSE/LSEV/LSTAN/VLSE/ LI/ BISE/VISESN/9SEV/95TH1/VISL /9651 47/GSSE/VSSE/G5E41/652/¥S51 /551 1N
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LF155/155A/LF255/LF355/355A/355B/LF156/156A/LF256/LF356/LF356A/356B/LF157/157A/LF257/LF357/357A/357B

Application Hints

The LF155/6/7 series are op amps with JFET input de-
vices. These JFETs have large reverse breakdown vollages
from gate to source and drain eliminating the need for
clamps across the inputs. Therefore large ditferential input
voltages can easily be accomodated withoul a large In-
creasa in input current. The maximum differential input volt-
age is indepandent of the supply vollages. However, neither
of the input voltages should be allowed 1o exceed the nega-
tive supply as this will cause large currents to flow which
can rosult in a dastroyed unit.

Exceeding the negative common-mode limit on either input
will force the output to a high state, potentially causing a
reversal of phase 1o the cutput. Exceeding the negative
common-mode limit on both inputs will force the amplifier
output to a high state. In 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-moda limit on a singls input
will not change the phase of the output however, if both
inputs exceed the limit, the output of the amplifier will be
forced to a high state.

These amplifiers will operate with the common-mode input
voltage equal to the positive supply. In fact, the common-
mode voltage can excead the positive supply by approxi-
mately 100 mV indepandent of supply voltage and over the
full operating temperature range. The positive supply can
therefore be used as a reference on an input as, for axam-
pls, in a supply current monitor and/or limiter.

Precautions should be taken to ensure that the power sup-
piy for the integrated circuit never becomes reversed in

Typical Circuit Connections

Vos Adjustment

Driving Capacitive Loads

* Vo is adjusted with a 25k potenti-
ometer

¢ The potentiometer wiper is con-
nected to V+

+ For potentiometers with tempera-
twe coefficient of 100 ppm/*C of
Kts the additional drift with adjust
it = 0.5 WV/C/mV of adjustment uF.

¢ Typical overall drift: 5 uV/*C £ (0.5
uV/G/mV of adj)

‘LF155/6 R= 5k
LF157 R=1.25k

Overshool < 20%

Settling tima (t,) = 5 us

poiarity or that the unit is not inadvortently installed back-
wards in a socke! as an unlimited current surge through the
rasulting forward diode within the IC could cause fusing of
the internal conductors and resull in a destroyed unit.
Because these amplifiors are JFET rather than MOSFET
input op amps they do not require spacial handling.

All of the bias currents in these amplifiers are set by FET
current sources. The drain currents for the amplifiers are
therefore essentially independeant of supply voilage.

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 be placed with the body 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 arcund any
amplifier is rasistive. 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 pole. In many

instances the frequency of this pole is much greater than
the expected 3 dB frequency of the closed loop gain and
consaquently there is negligible effect on stability margin.
However, if the feadback pole is less than approximately six
times the expected 3 dB frequency a lead capacitor should
be placed from the output to the input of the op amp. The
vaiue of the added capacitor should be such that the RC
time constant of this capacitor and the resistance it paraliels
is greater than or equal to the original feedback pole time
constant.

LF157. A Large Power BW Amplifier

L—o You

TL/H/5648-1%
For distortion < 1% and 4 20 Vp-p Voyur swwng
power bandwidth is: 500 kHz.

Due 10 a unique output stagoe design, these am-
piifiers have the ability to drive large capacitive
loads and still maintsin stability. Cimax) = 0.01




Typical Applications

Ssttiing Time Test Clreuit

LYY
P
- bl
L—'O Your
[ ASIY 4 <
'm,un:: <™
=14Y Ooan
SUMMING
w0t WX
"
08CILLOSCOPE

& Settling time iy tested with the LF155/8 connected
as unity gain inverter and LF 157 connected for
Ay = -5

* FET used to isolate the probe capacitance

* Output = 10V step

s Ay = —-5for LF157

TL/H/S5646-18

Large Signal Inverter Output, Vout (from Settiing Time Circult)

LF355

1....'
AN
A

EY
TL/H/5848-17

- et

vieuw

LFa56

R R
AR SN
¥/

JEEERELE
L ]

1.a/0¥

Wy

TL/H/5848-18 TU/H/5048-19

Low Drift Adjustable Voltage Reference

—Q Voyy - 10V
n
18
L1
i Y
(3]
(L]
TL/H/S046-20

A Vour/aT= 10.002%/7C
All resistors and potentiometers should be wire-wound
P1: drift adjust

P2; Vout adiust

Use LF155 for

s Llowlg

# Low drift

® Low supply curent

BL5€/VLSE/LSEAV/LSTIV/VLSL/LSE A1/ B95E/VISEST/95€41/952471/ V951 /951 41/9SSE/VSSE/SSESTV/SSTAN/VSSL /5S04
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Typical Applications (continuod)

Fast Logarithmic Converter

« Dynamic rangs: 100 pA < 4§ < | mA (5 dec.
ades). [Vgl~ 1V/deceds -

+ Trangient response: 3 us lor A= 1 decade

s C1,C2, R2, RY: sdded dynamic compensation

= Vos adjust tha LF158 1o minimize quisscent e

+ Ay Tel Labs type Q81 + 0.3%/°C

o)

TL/H/5646-21

R 1
WVoutl = [‘ + 2] an|[ Re ] = kg Vi— R2 = 15.7%, Ry = 1k, 0.3%/°C (for temperature compansation)
Rrl g VREF Ri Rily

Precision Current Monitor

L

- ' * Vo=5R1/R2 (V/mA of Ig)
O AAA - I 4+ R1, A2, R 0.1% resistors
$u - — * Use LF155 for
9 Y ® Comman-mode range 16 supply range
.L sLowlg
L1 * Low Vos

& Low Supply Current

* TL/H/5846-31

8-Bit D/A Converter with Symmetrical Offset Binary Operation
1

L)

[

A
v

e AAA
A

L (%]
WHHOM NI
i"i!ili'ili! I‘i“il!

" 4

[
Yags = HY O—AAA—~ »

Ee

=My TL/H/5646-32

¢ A1, R2 should be maiched within £0.05%

* Full-scale response time: 3us

Eo B1 B2 B3 B4 BS5 Bé B7 Be Commaents
+8.8201 1 1 1 1 1 1 1 1 | Positive Full-Scala
+0040; ¢ 0 O © 0 O©0 O O (+) Zero-Scale
-0040(0 1+ 1 1 1 1 1 1 —) Zero-Scale
—9920| 0 €0 0 O O O O 0 |NegativeFuli-Scale
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Typical Applications (continued)
Wide BW Low Noise, Low Drift Amplifier

-Powaw:v.,,“--hiw-wmz

$ Parasitic input capacitance C1 = {J pF for LF155, LF156 and LF157 plus
any additional layout capacitance) interacts with feedback eslements and
Creates undesirable high frequency pols. To compensate add C2 such
that: R2C2 = R1CH.

Boosting the LF156 with a Current Amplifier

L
L

W
-

-

T

* louTpaax) = 150 mA (will drive Ry 2 10011} -

.
dVg L g 0.15 y
aT ——‘O_ZV/pl(meLMn)

¢ No additional phass shift added by the current amplifier

3 Decades VCO
[ 4
'TL iy
1 i
-1
[
NI -
L1 1 ?
" ‘:’-‘. 4\ : y
a [0
Y )
VA V (1
ill
L)
<
< ~Ty

- TL/H/5648-24

1. YelR A7) 0V 30V, 10Hr =1 10kH,
By RaA G Gs VAR T d

A1, N4 matched. Linearily 0.1% over 2 decades.

Isolating Large Capacitive Loads

[}
in

]' ANA -0 Your

L]
[A1%

aF

* Overshoot 6% TL/H/5648-22

1,10 us

* When driving large Cy, the Vour stew rate determined by C and
louTmaxy

—_— Vg = 004 V/ i £hown
e c > o5 Vins 1] u8 {with C )

Low Drift Peak Detector

AVour _ loyr . 0.02
0,

TL/HIS648
O mp
="y

* By adding D1 and Ry, ¥py =0 during hold mode. Leakage of D2 provided
by feedback path through Ry,

4 Leakage of circull is esaentially I (LF155, LF156) plus capacitor leakage
ol Cp.

* Diode D3 clampt Vout (A1) 10 Viy—Vpg to improve speed and to kmit
reverss bias of D2.

* Maximum nput frequency shoukd be < < %wRLCpy where Cny is the
shunt capecitance of D2.

Non-Inverting Unity Gain Operation tor LF157

1
A1 —_———
IRy v

_Rz~+ Ry
4

Aviogy = 1

1_398 = 5 MHz

R1

inverting Unity Galn for LF157

.
RIC o2 —————e
2 @ s D

R2
At © Rl = ry

Aveocy = -1
3 I 340 = 5 MHZ
TLIHS648-25
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Typical Applications (Continued)

High Impedance, Low Drift Instrumentation Amplifier
5y

"y

-y

TL/H/5848-26
A
. VW-EJ[%+1]AV‘V‘+2V$V|Ncotmm—mod¢$V*
* System Vos adjusted via A2 Vog adjust '

+ Trm R3 10 boost up CMRR to 120 dB. Instrumentation ampiifier
resisior array recommended 10 best BCOWACY and lowest dnft
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Typical Applications (continued)

Fast Sampie and Hold

JFET SWITCHES
LA [
P A
T*°

-3y

Eali

* Both ampiifiers (A1, A2} hava leedback loops individually closed with stable responses (overshoot neghgible}
* Acquasition tima T, estimated by:
T [zﬂo“. V.N.ch] Y provided that:
Am T—

v
Vin < 2xS; Aoy Cr and Ty > Vi o is of SW1
louTva

Yae Co

20 mA

» LF156 develops fufi S, output capability for Viy> 1V

s Agaition of SW2 improves accuracy by putting the vollage drop Bcross SW1 inside the feedback loop
& Overall acCuracy of system determined by the accurscy of both amplifiers, A1 and A2

i inequality not satisfied: Ty =

High Accuracy Sample and Hold

L]
O

-1y

& By closing the loop thraugh A2, the Vour accuracy will be determined uniqualy by A1,
No Vos adiust required for A2,

¢ Ty can be by same consid a8 previously but, b of the added
propagation delay In the tesdback I00p {A2) the overshool is not hegligible.

& Overall system siowsr than fast sample and hold

+ R1, C: additions! compensation

* Use LF158 for
= Fast settling time
® Low Vog

TL/H/5646-33

TL/H/ 5846227

8.5€/VLSE/L5€4T/L5241/V LSV /LS8 A1/89SE/VISEA1/96€41/952471/ VIS /951 41/8SSE/VGSE/GS€4T/6524T/VSE1L/G51 N



masaeehauesssetauensneneneiiliion....

LF155/155A/LF255/LF355/355A/355B/LF156/156A/LF256/LF356/LF356A/356B/LF157/157A/LF257/LF357/357A/357B. -~

L

Typical Applicatlohs (Continuad)

High Q Band Pass Filter

+ By adding positive jasdback (R2)
Q increases to 40
¢ lpp=100 XHz

18y

Vourt
. L G
ViN 05
+ Clean layout recommended
O Vour * Aesponse 1o & 1 Vp-p tone burst:
300 pus

TL/H/5646-28

High Q Notch Filter

* 2R = R = 10 M0}
2C = C1 = 300 pF
+ Capacitors should be matched to obtain high @

e fnoTeH = 120 Hz, notch = -85 dB, Q >
100

* Use LF155 for
"lowlg
® Low supply current

¢ < TL/H/56846-34
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- BIODATA



BIODATA

Nama : HAMINGGUS TAMRIL

Nrp : 5103094037

Nirm :94.7.003.31073.06041

Alamat : MASPATI V/72
SURABAYA

Tempat/Tanggal lahir : MAKASSAR, 27 MEI 1975

Agama : KATOLIK

Riwayat Pendidikan :

Lulus SD Bali, Ujung Pandang tahun 1988.

Lulus SMP Negeri 5, Ujung Pandang 1991.

Lulus SMA Sasana Bhakti, Surabaya tahun 1994.

Mahasiswa Universitas Katolik Widya Mandala Fakultas Teknik Jurusan Teknik

Elektro, Surabaya, Angkatan 1994.





