- GENBvE

PAPATERIS DEKS ARTS ¢ METiZRS

- XXX

LF155/LF156/LF157 Series

" . LF3568/68/78
LF365A/6A/TA
Abso'Ute Max'mum Ratlngs LF155A/6A/7A LF155/6/7 LF255/6/7 LF3556/8/7
LF35658/68/78
Supply Voltage 122V 122V 122V 18V
Power Dissipation (Py at 25°C)
and Thermal Resistance (68;) (Note 1)
TimAX
(H and J Package) 150°C 180°C 115°C 118°¢C
IN Package) . 1o0°c 100°C
(H Package) Py 670 mwW 670 mW 670 mwW b 570 mw
%A 150°C/W 150°C/W 150°C/w 150°C/W
{J Package) Pq 670 mwW 670 mW 570 mw 570 mW
LITN 140°C/w 140°Cw 140°C/W 140°C/W
(N Package) Py 500 mW 500 mwW
6iA 155°C/W 166°CW
Ditferential input Voitage 140V 140V 140V :30V
input Voitage Range (Note 2) 220V 120V 120V 16V
Qutput Short Circuit Duration Continuous Continuous Continuous Continuous
Storage Temperature Range ~65°C 10 +150°C —65°C 10 +150°C -65°C to +150°C ~65°C to +150°C
Lead Temperature (Soldering, 10 seconds) 300°C 300°C 300°C 300°C
DC Electrical Characteristics (Notw 3)
LF155A/6A/7A LF355A/6A/7A
SYMBOL PARAMETER CONDITIONS UNIT:
MiIN TYP MAX MIN TYP MAX NITS
vos Input Offset Volitage Rg =500 T4 =258°C 1 2 1 2 mv
Over Temgeraz ce 25 23 my
AVQg/AT | Average TC of Input Rg = 5082 3 5 3 s wvrc
Ofttset Voltage
ATC/AVQEs | Change in Average TC Rg = 5041 Ncuwe 41 0.8 05 wvre
with VO g Adpst per mV
108 input Otfset Current T, =257C wores 3.5 3 10 3 10 PA
S TriGn 10 i nA
ig Input Buas Current T;=29°C Sows3 5 K] S0 k] 50 PA
Tin TG 25 5 nA
Rin Input Resistance Ty-25C 1012 1012 Q
Avgp Large Signal Voitage Vg =13y T4 =25C 50 200 50 200 Vimv
Gan VO =10V Ry = 2%
Over Tempes ature 25 25 vimV
Vo Output Voitage Swing Vg =113V R = "k 12 13 £12 113 v
Vg= 1SV Ay = 2 0 | 212 10 | 212 v
M. ~+15, X
vem input Common Mode Vs = z15v o +15.1 o9 +16.1 v
Voltage Range -1 -12 v
CMRR Common-Mode Rejection 85 100 85 100 dB
Rauo
PSRR Supply Voltage Reject.on \Note 6} 85 100 85 100 daB
Rauo
AC Electrical Characteristics Ta - 25°c, vg=+15v
LF155A/355A LF156A/356A LFI57A/357A
i UNITS
Symeot PARAMETER CONDITIONS MIN TYP | MAX | MIN TYP | MAX MiN TYP | MAX
SR Siaw Rate LF155A/6A.Ay=1. | 3 |8 w0 |2 Viu
LFI57A, Ay =& 4w | 50 Vips
GBW Gain Bandwidth 25 4 45 15 20 MH:
Product
tg Settting Time to 0.01% 4 1.6 1.5 -
8n Equivalent Input Noise Rg = 10082
Vohtage =100 Hz % 16 1 aVA/HR
f= 1000 Hz 25 12 12 nVAH
in Equivalent Input f= 100 Hz 0.0t .01 0.01 pANM
Noise Current t= 1000 Hz 0.01 0.01 0.0t pANHL
Cin Input Capacitance 3 3 3 of
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DC Electrical Characteristics (Note 3) n
LF265/6/7 )
SYMBOL |  PARAMETER CONDITIONS LF155/8/7 LF3558/68/78 LF355/6/7 unTs | NS
MIN | TYP | MAX | MIN T TYP | MAX | MIN | TYP | MAX ;
vos Input Offset Voltage | Rg = 6002, T = 25°C 3 5 3 s 3 10 mv w—h
Over Temperature 7 6.5 13 mV m
AVQS/AT | Average TC of Input | Rg = 5092 s 5 5 uvre Q
Offset Voitage r—
ATC/AVQS | Change in Average TC | Rg = 5092, (Note 4) 05 05 05 uvre mn
with V0§ Adpust . per mV a
fos input Offset Current | T; = 26°C, (Notes 3, 5) 3 20 3 20 3 50 pA ~
Ti <THiGH 20 1 2 nA
ig Input Bias Current Tj3=25°C. (Notes 3, 5} 0 100 30 100 30 200 PA %]
TI<THIGH 50 s 8 nA 2
RIN Input Resistance T)=25°C 1012 1012 1012 o 5'
Avor Lacge Signad Voitage [Vg =215V Tpo=25°C | 50 | 200 s0 | 200 25 | 200 Vimv w
Gain VO = £10V, R = 2k
Over Temperature 25 25 15 VimV
vo Output Voitage Swing [ Vg = £15V, Ry = 10k | *12 |+13 12 {113 12 | 113 v
Vg = $15V, Ry = 2k «10 {112 +10 {212 10 | 212 v
Ve Inout Common-tdode +15.% +15.1 +16.1 v
Vg = ¢1 11 N 210
Voltage Range s sv -12 -12 -12 v
CMRR Common-Mode Reyec- 85 100 85 100 80 100 d8
tion Ratia
PSRR Supply Voitage Rewc | (Note 6) 85 100 85 100 80 100 a8
Rato
DC Electrical Characteristics 1= 25°c, vg = +15v
LF1S5A/155
- LF156A/156, LF157A/157
LF2SS, LF355 - LF356A/356 LF357A/357
PARAMETER LFRsA w58 LF256/3568 LF257/3578 UNITS
TYP | waAx TYP | Max TYP | max Tvye | max | rve | max TYP | MAX
Supply Current 2 4 2 4 5 7 5 10 5 7 5 10 mA
AC Electrical Characteristics T, -25°C, vg = +15v
LF155/255/ | LF156/256. | LF156/256/ | LF157/257, | LF157/267/
SYMBOL PARAMETER CONDITIONS 355/3568 LF3568 356/3568 LF3578 357/3578 UNITS
TYP MIN TYP MIN TYP
sa Slew Rate LF155/6: Ay = 1, 5 75 12 ’ Vius
LF157: Ay =§ 30 50 Vius
GBW Gain Bandwidth 25 5 20 M1z
Product
ty Settling Time 10 0.01% {Note 7) 4 1.8 1.8 M
en Equivalent Input Noise Rg = 1000
Voltage =100 Hz % 15 15 nVi/Hz
f = 1000 Hz 2 12 12 nVA/FZ
in Equivalent Input f=100 Hz 0.0t 0.04 0.0t pAN/HZ
Current Noise = 1000 Hz 0.0 0.01 0.01 pA/\/H2
CiN Input Capacitance 3 3 3 oF
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LF155/LF156/LF157 Series

Notes for Electrical Characteristics

Note 1: The maximum power dissipation for these devices must be derated at elev
ambient temperature, T4 The maximum avaiable power dissipation at any tempera

ever is less

aled temperatures and 1s dictated by TiMAX. 8;a, and the
wre s Py = (Tppgax — TAMO{A or the 25°C Pgpax. which-

Note 2: Unless otherwise specified the absolute maximum negative input voltage is equal to the negative power supply voltage.
Note 3: Unless otherwise stated, these test conditions apply:

LFIBEA/6A/TA
LF166/6/7 LF265/6/7 LF365A/6A/7A LF3658/68/78 LF356/6/7
Supply Voltage, Vg 116V < Vg < 120V £15V < Vg < 120V 116V < Vg < £18V | 116V < Vg 120V Vg = t15V

Ta
THIGH

~66°C < Tp < +125°C
+126°C

-25°C < Tp < +85°C
+85°C

0°C < Tp < +70°C
+70°C

0°C< Ta < +70°C
+70°C

0°C < Ta < +70°C
+70°C

and Vg, 1g and 1o are messured at Vo = 0.

Note 4: The Temperature Coeflicient of the adjusted input offset volta
adjustment from i1s onginal unadjusted vaiue Common-mode rejection

Note5: The input b

Due 10 imited production test ume. the 1n;
temperature fnises above the ambient temperature as a result of internal power dissy
resistance from junction to ambient Use of a heat sink 15 recommended if input bias
Note 6: Supply Voitage Rejection 1s measured for both supply magnitudes increasin

pracuice.

Note 7. Settiing ume 1s defined here, for a unity a0
voltage (the vollage at the inverung input pin oa the

to the inverter. For
Circust, page 9.

1as cufrents are juncrion

the LF157, Ay =

juncti

ge changes only a small amount (0.5uV/°C typically) for each mV of
and open ioop voltage gain are aiso unaffected by offset adjustment.
ieakage currents which approximately double for every 107 C increase in the
UL Dias currents measured are correlated t

on temperature, T

0 juncuion temperature. in normal operation the junction
pation, Pd. T) = Tp + A Pd where O A 15 the thermal
current s 1o be kept to a minimum.

g or decreasing simuitaneously, in accordance with commaon

nveérier connechion using 2 k{2 resistors for the LF155/6. 1115 the ume required for the error

amphitier) 10 settle to within 0.01% of 11s finat value from the time a 10V step input 15 applied

Typical DC Performance Characteristics
Curves are for LF155, LF 156 and LF 157 uniess ctherwise specified.
Input Bias Current

input Biss Current

—5, the feegback resistor from output to input is 2 kil and the output step 15 10V {See Settiing Time Test

fnput Bias Current

- - " V= :18¥
~ - L S PR
i 3 I | »
E “w ™ = ’2:"3 = " {
£ h ~ = Vg 3 L]
S e T S - vy 5 el iut
vy = Hvg 2 LT
2 2 2 st s
F l B Vg~ - - » [Ty 7
s : g e A
] 1 : ; , ] — Ar
"
. ‘l I.HL“ o UI}M . 1 .
R TS I SR TR ST B TR T T S TS TSRS - - [} 5 ]
CASE TEMPERATURE () CASE TEMPERATURE ("C) COMMON-MODE VOLTAGE (V)
Volitags Swing Supply Current Supply Current
“« 1 ] 7 T
e P
E Ta=uC . ‘lc[—ilic
i » H 1 // Te-25°C
- 3
E = Tes W€ '_';', ' Vs L
= 1 =
n < il 3
s / 2 T reemwe s, Pt T 128
i > 1 iy % A
13 1/ E —T_ g 7
o 18 3 "1 y 2 Ve
- - Tee128°C 3 o }
- u Sise e
£ , Y 2 L
. 5 . 1" » ] s oW on s ] s LU T T}
SUPPLY VOLTAGE {:V) SUPPLY VOLTAGE (:V) SUPPLY VOLTAGE (:V)
Positive Common-Mods Input
Nagative Current Limit Positive Current Limit Valtage Limit
5 -1§ - = 1 o Y T T
z - [T £ L- Ve t5Y LA . /
= N = s -
H H N = 38
& s s
g = in - lg 1§ fpet= / -----
i ] 3
3 e ;a‘ /
>
3 3 £g /
a
g s wzslc £3
g
3 g L .
(] LI U LI B I I 1 (] $ 18 15 0% N % W s 1" 1 a
OUTPUT SINK CURRENT (mA) OUTPUT SQUACE CURRENT {mA) POSITIVE SUPPLY VOLTS (v}
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NEGATIVE COMMON-MODE

Typical DC Performance Characteristics (continued)

Negative Common-Mode Input

Voltage Limit Open Loop Voltage Gain
- 104
n Agsnr e
- g [ e —
-3 Z T Tas-65°C T
gty = +—
L] g w
% 3 7
. = 71 Tp=25°C
- 5 l
g 2 !
- s 1 Ty 128°C =]
2 S
= =
[ £
1 1"
-4 -1 -18 -n [ " 1" n
REGATIVE SUPPLY VOLTS (V) SUPPLY VOLTAGE (V)

Typical AC Performance Characteristics

Gain Bandwidth Gain Bandwidth
s
f | . P TT
- LF188 g LF1ST CURVES IDENTICAL
i . N < \\ SUT MULTIPLIED BY 4 ]
: s INC
=
i et I I B A N T
g 3 vg=tsy__ |} = A\
z Vg 220V - N§
= =
: I < s
- H = .
§ z 2 asv ] ]
— 5 N
T Y }
L L1 TISS
-E M-S 5 28 A 65 15 185 128 ~55-36 <15 5 25 45 65 05 106 128
TEMPERATUAE {°C) TEMPERATURE (°C)

LF 155 Smeil Signai Puise Response,
Ay =1

DUTPUY VUL TAGE SWING (50 mV/DHV)

TIME (8.5 .0/DIV) TIME {85 .2/01V}

L.F 155 Large Signal Puise Response,
Ay =+1 Ay =+

QUTPUY VOLTAGE SWING {SV/DIV)

TIME {} ./0IV) TIME (1 ,4/D1V}

LF 1568 Smalil Signal Puiss Response,
Ay =+1

LF 158 Large Signai Puise Response,

PEAK TO PEAK OUTPUT SWING (V)

Output Voltage Swing
n
Vg* 218V -
2 [Tas2we !
4
» 4
/
18
4
" ,/
' A
4
L] 18 i1 ]

DUTPUT LOAD A (k53

Normalized Slew Rate
18 T
1. \\ VgtV
14 —W,m
12 |
19 —\F?il;‘
X}
.«
(X}

]
-H-X -1 5 28 45 06 55 106 128
TEMPERATURE (T}

LF 157 Small Signat Pulse Response,
Ay =+5

o bt

TIME (0.1 .wDIV)

LF 157 Large Signal Pulse Response,
Ay = +5

TIME (0.5 .2/DIV}

915

S LS1471/9S1471/SS AT

o
=
o
0
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m .
2 | Typical AC Performance Characteristics (continueq)
Do
(7)] Open Loop Frequency
tnverter Settling Time inverter Settling Time Resporse
M~ "
s T ne 1
n —::‘-”uc “ l A y” z B 3 N Y3o v —
> - 26°
ol B R R RA VAT :, /AR : "R
Q 3 =
| £ / / e Pty | S AN LF14)
< s A = 1emvy A 1 my b N
o 2 s E | Il t::::v'-: 3 N LFise
- L Ay = - 3
wn ?_ A : E 18 myv N Nty - Eal ) §
-1 2 . N\ g A g N\
5 3 v\ \i oV E N - AN
N \ S
S~ 18 lm \N S i A
wn ' (T s 0" u 1 " WO e ek 1M 1M
wn SETTLING TIME Lusd SETTLING TIME Ll FREQUENCY (N2}
P
Bods Plot Bode Piot Bods Plot
1 198 1 128 » 1
s L L T . Ty = * = )
E\mm M (i . ] vg- v
oy vs= v LU g ' e s % PHASE o
' “ 3 [cam 7%
. n § _ s GAM 1 " § _ s N ' §
) n v 28, L s = %, B WA P
< o
§ -8 S Y -5 3 § -5 lnl! - 3 g s | ,[_I“ N -3
b \ -gg Rl B\ ol [ S -na
T > -n e -10e
- ~15
-3 + -8 -12%
-3 b -i08 )
-35 — -12% -158
% Lod 4Ll \ -128 Py Ao Liiiil I 158 -17%
1 " 1% 1 1} 1. 1
FREQUENCY (MH2) FREQUENCY (Miz)
Common-Mode Rejection Power Supply Rejection
Ratio Powsr Supply Rejection Rato Ratwo
= 108 71 g = 18 g
- = 'v\ LF158 Tas26°C
s -l Vg 115y : -_— e s NC jL Vg - 116Y
S NN Ruen | S NN, A ] 2 . PN = 5
g \ N T 5 NN = N\ A POSITIVE SuPeLY_]
= = POSITIVE = LF15677
g AN N 2 N surLY s » TN
£ “ NN ‘N “ g b
2 LF 1548 N 2 .
£ . N \eFis? . NEGATIVE 2 T N AN
~ N > suLY > . i N N
% i t I Li‘lu\ \ \
:n AN 2 n N 2 e [ mecanve iy SR Y
a -
i N § i Pt NN
2 N £ 2 , T 11
WO e e M e W e e W [ I R T I TR 1™
FREQUENCY tHa) FREQUENCY (He) FREQUENCY (H2)
Equivslent input Noiso
Undistorted Qutput Voitage Swing = Equivalent input Noise Voitage Voitage (Expanded Scaie)
n ) = )
< 3 [{ - 3 : € . To=26°C _ ]
Y Y = = - 3 Vg = 1BV
£ ., AL g w ; Rl WAt s " :
& e ATas wc % e [ ¢ BN SRR g
g, Avet il AR W
< T <1% DIST A ]
K 0! &
8 2 [ LRSS T g = 8 AN
- Hﬁ\ Lis7 | LA x= o AN
2 Ay=s il ] 2 5 S
5 il S e H \ N LF156
o N = % J
I 4 N ; n E N
n - G
. R g
1" 198 ™ ] g N 5 1 1 108
FREQUENCY (N1} FREQUENCY (M) “ FREQUENCY (H2)
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Typical AC Performance Characteristics (continued)

Qutput impedance

Qutput |mpedancs

"} §
E
<
e
n Bl
t

=
-
o

OUTPUT IMPEDANCE (51}
-

OUTPUT IMPEDANCE (02}

OUTPUT IMPEDANCE (52)

- 3
LA 73] [ It
o O T
" 1% 1086 AL ] L

1% bl 3 AL 10

S 4S1471/9S1471/SS AT

FREQUENCY {Nz) FREQUENCY (K1)

Detailed Schematic

FREQUENCY (H2)

sold

0 *ver
|Ii’_u—l_‘—.(% ’/ﬂ
ﬁk. ;
s ‘; \ & ii} 4
— Ao o
--—4—{:- N
e | : .
0 M
kﬂ "ne
4 1 i . ll!\t
q\ ” o —[ e { | |u" o " ;' :
O 3N Ymym A &

. . _ e -0 Yy
"C =~ 2 pF on LF157

Connection Diagrams (Top Views)

Metal Can Package

Order Number -
LF16SAH LF158AH LFI57AH
LF166H LF156H LFI57H
LF288H LF266H LF267H
LF3S8AK LF356AH LF357AM

LF358H  LF356H  LF3ISTH v - E saiance

¥ Sec NS Package HOSB
-
z Order Number LF385N, LFI68N or LF357N
o Note &4: Pin 4 connectsd to cass. See NS Package NOBA
Order Number LF368J, LFI68J or LF3672
Ses NS Package JOBA

9-17
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LF155/LF156/LF157 Series

Application Hints

The LF165/6/7 serius are op amps with JFET input
devices. 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 voltages can easily be accomodated
without a large increase in input current. The maximum
differential input voltage is independent of the suppiy
voltages. However, neither of the input voltages should
be allowed to exceed the negative 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 cause a reversal of the phase to the output
and force the amplifier output to the carresponding
high or low state. 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-mode fimit on a single
input will not change the phase of the output however,
it 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 exceed the positive supply by
approximately 100 mV independent of supply voitage
and over the full operating temperature range. The
positive supply can therefore be used as a reference on
an input as, for example, in a supply current monitor
and/or limiter.

Precautions should be taken to ensure that the power
supply for the integrated circuit never becomes reversed

Typical Circuit Connections

Vs Adjustment Oriving Capacitive Loads
v

in polanty or that the unit is ot inadvertently installed
backwards in a socket as an uniimited current surge
through the resulting forward diode within the IC couid
cause fusing of the internal conductors and result in a
destroyed unit.

Because these amplifiers are JFET rather than MOSFET
input op amps they do not require special handling.

All of the bias currents in these amplifiers are set by FET
current sources. The drain currents for the amplifiers are
therefore essentiaily independent of supply voltage.

As with most amplifiers, care should be taken with lead
dress, component placement and supply decoupling in
order to ensure stability. For example, resistors from the
output to an input should be placed with the body close
to the input to minimize "pickup’ and maximize the
frequency of the tfeedback pole by minimizing the
capacitance from the input to ground.

A feedback poie is created when the feedback around
any amphtier 1s resistive. The parallel resistance and
Capacitance from the input of the device {usually the
inverting input! 10 ac ground set the frequency of the
pole. In many :nstances the frequency of this pole is
much greater nan :he expected 3 dB frequency of the
closed loop gain and consequently there is negligible
effect on statwiity margin. However, if the feedback pole
1s less than approx.mately six times the expected 3 dB8
frequency a lead capacitor should be placed from the
output to ihe «nput of the op amp. The value of the
added capacitor should be such that the RC time
constant of ttus capacitor and the resistance it parallels
is greater than or equal to the original feedback pole
time constant.

LF157. A Large Power BW Amplifies

-
AAA
Wy

T 1
> | |emsy
>
> i
- I 1
Vs is adjusted with a 25k L--Jd
potentiometer o *LF155/6 R =8k For distortion < 1% and a 20 Vpp
The potenuomzxer wiper is LF157 R =125k VouT swing, power bandwidth is:
connected to V 500 kHz.
For potentiomsters with Due to a unique output stage design, thess ampli-
temperature coefficient of fiers have the ability to drive |arge capacitive loads
100 ppm/C or less the and still maintain stability. CL(MAX) = 0.01 uF.
additional drift with sdjust Overshoot < 20%
is ~ 05 uv/C/mV of T
sdjustment Settting time (g} = 5 us
Typical overall drift: 5 uV/
°C $10.6 uVLCImV of
adj.)
9-18
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Typical Applications

0%

Sattling Time Test Circuit

Py
\AA L

Q1]

O3CILLOSCOPE

cama1x
v
g
QL4
<
LF3S5

15

Your

Ay = -5

® FET used to isolate the probe capacitance

e Output = 10V step
© Ay = -6 for LF157

Large Signal invertar Output, VouT {from Settling Time Circuit)

Low Deift Adj

LF356

O voyp- v

bie Voltage Ref

Pt: drift adjust

Use LF155 for
4 Llowipg
4 Lowdrift

P2: Voyr adjust

3t b
= vc(‘l'...‘..'.("‘ sreiny
X .

L Div

AVQuUT/AaT = :0.002%/°C
Al resistors and potentiometers should be wire-wound

4 {ow supply current

@ Settling time is tested with the LF155/6 connected
as unity gain inverter and LF157 connected for

-

S 4S1d71/9S14T1/SS 4T

S9lId

9-19
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LF155/LF156/LF157 Series

Typical Applications (continued)

Fast Logarithmic Converter

A
-

Ry

R2 ] T [
"1 VRer R

Precision Current Monitor

MO VYgg5- W
| 3] .
] 200 56
Qe
LM o —'i '_—

© Dynamic range: 100 uA < <1 mA
(5 decades), IVoi = 1V/decade

© Transient response: 3 us for Al = 1 decads
Ct, C2, R2, R3: added dynamic compen-
sation

® Vogadiustthe LF156 to minimize quiesceant
erros

© Ay: Tel Labs type Q81 + 0.3%/°C

] = log V; ;‘—T- R2 = 15.7k, Ry = 1k, 0.3%/°C {for temperature compensation)
itr

k]
i
v Ot —b2 T 3
:E" Y svsten ® Vg =5R1:A2(V/mA of Ig)
3 e R1.RZ R3 0.1%resstors
i ® Use LFI55 for
. 4 Common-mode range 10 supply range
- s Lowig
1“:11‘ s Low Vg
4  Low npply Current
va
L]
“
88t D/AC tee with Sy i Offset Binary Operstion
n oy
AR 7
4
sy s
15Y 81 B2 B3 84 BS 4 87 B
@ ulsls)r s fisfn i
i 0 2
VREF * 18V O—AAA,~ N -
1
LMoACES LFX8 U —O £y
A “. ALS 1 2 3 + 4
= Tamus | 2 -nv
-
-18¥
¢ R1, R2 should be matched within :0.06%
& Fuli-scale response time: 3 us
€o 8 82 83 B4 BS B8 B7 BS COMMENTS
+9.920 1 1 1 1 1 1 1 1 | Positive Full-Scale
+0.040 1 0 0 1] 0 ] 0 0 | {+} Zero-Scaie
-0.040 0 1 1 1 1 1 1 1 | {~) Zero-Scaie
-9.920 0 Y 0 0 0 0 0 0 | Negative Full-Scale
9-20
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Typical Applications (continued)
Wide BW Low Noise, Low Drift Amplifier

huay + 24000

Se
#Vp

® Power BW: fyax = 3 = 240 kHz

® Parasitic input capacitance Ct a {3 pF for
LF155, LF156 and LF157 pius any sdditional
layout capacitance} interacts with feedback
elemants and creates undesirable high frequency
poie. To compensate add C2 such that: R2C2
R1Ci.

Boosting the LF 156 with a Current Amplifier

n2
s
AAA
VWA
v
" 1
10 1IN (X1 !
- $ —'_.r 2 lout
] = 3 e
[£37 1 Loz >—-—4
L IS d ! f}—_
BT i
- v - 4
(P

® IQUTIMAX) * 150 mA (will drive Ry > 100Q)
av 0.15
%T— = 10——7 V/us (with C}_shown)

© No additional phase shift added by the current amplifier

3 Decades VCO

3
< 1;- -1 2n 'IY‘
1 Sim

e bl bl .J-

L1 3] N =
4 VWA
™
Ve (RB+R7)

o

Mo aaen~ 0<SVe<30V,10Hz2< < 10kH
{8Vpy RBATNIC ¢ sts i

R1, R4 matched. Linearity 0.1% over 2 decades.

Isolating Large Capacitive Loads

a2
1
I‘ VWA ~Q Vour
a1
s.12
v
b ¢
~ 2: ‘ -1- o
Overshoot 6% =
tg 10us

® When driving large C, the VOoUuT siew rate deter-
mined by Cy and OUTIMAX):

av ' 002
_AQTE. - (":—‘:T * o5 Vius =004 Vis (with C_shown)

Wt
~15¢

® By adding D1 and Ry. Vppy = 0 during hoid mode. Leakage of

D2 provided by feedback path through Ry

® Leakage of circuit s essentially by, (LF155, LF156) plus capaci-

tor leakage of Cp.

* Diode D3 clamps Vot (All to Vin—Vp3 to impeove speed and

to limit reverse bias of D2.

® Maximum input frequency shouid be << 1/2»R(C02 where

Cp32 s the shunt capacitance of D2.

Non-inverting Unity Gsin Operstion for LF157
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Inverting Unity Gsin for LF157
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