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. 7-79-/5
National
Semiconductor
LF155/LF156/LF157 Series Monolithic
JFET Input Operational Amplifiers
LF155/LF155A/LF255/LF355/LF355A/
LF355B Low Supply Current
LF156/LF156A/LF256/LF356/LF356A/
LF356B Wide Band
LF157/LF157A/LF257/LF357/LF357A/
LF357B Wide Band Decompensated (Aypmin=5)
General Description
These are the first monolithic JFET input operational ampli- = Photocell amplifiers
flers to incorporate well matched, high voltage JFETsonthe  m Sample and Hold circuits
same chip with standard bipolar transistors (BI-FETT™ Tech-
nology). These amplifiers feature low input bias and ofiset  Common Features
currents/low offset voltage and offset voltage drift, coupled LF155A. LF156A. LF157A
with offset adjust which does not degrade drift or common- ( > ' )
mode rejection. The devices are also designed for high slew ™ LOW input blas current 30 pA
rate, wide bandwidth, extremely fast settiing time, low voit-  ® Low Input Offset Current 3 pA
age and current noise and a low 1/f noise corner. u High input impedance 10129
® Low input offset voltage 1imVv

Advantages m Low input offset voitage temp. drift 3 pv/°C
® Replace expensive hybrid and module FET op amps m Low input noise current 0.01 pA/{Hz
m Rugged JFETs allow blow-out free handling compared  ® High common-modse rejection ratio 100 dB

with MOSFET input devices B Large dc voltage gain 106 dB

m Excellent for low noise applications using either high or
low source impedance—very low 1/f corner
m Offset adjust does not degrade drift or common-mode

Uncommon Features

LF157A
rejection as in most monolithic amplitiers LF155A LF156A ) _g) 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 to
age capability 0.01%
. . ® Fast slew
AEPLCBONS R
recision high speed Integrators u Wide gain
m Fast D/A and A/D converters bandwgidth 258 5 20 MHz
o High impedance buffers . m Low input
® Widsband, low noise, fow drift amplifiers noise voltage 20 12 12 nViHz
W Logarithmic amplifiers
Simplified Schematic m
+V,
G BALANCE D |£ I «
9
® | | =) . ™
) @ xg F Y \[’_ 0]
i— o= 25 | our
D o ¢
(B I o] ® O 3w
*3 pE In " F157 series. ¢ m-"ss TL/H/5648-1

3-24



NATL SEMICOND (LINEAR)

Absolute Maximum Ratings

availabllity and speclfications.

T-79-15

If Military/Aerospace speclfied devices are required, contact the National Semiconductor Sales Office/Distributors for

(Note 8)
LF355B/68/78 LF355/6/7
LF155A/6A/7A LF155/6/7 LF265/6/7 LF355A/6A/7A
Supply Voltage +22V +22v +22v 18V
Differential Input Voitage +40V +40V +40V +30V
Input Voltage Range (Note 2) +20V +20vV ta0v +16V
Output Short Circuit Duration Continuous Continuous Continuous Continuous
Timax
H-Package 150°C 150°C 115°C 115°C
N-Package 100°C 100°C
J-Package 1580°C 115°C 115°C
M-Package 100°C 100°C
Power Dissipation at Tp = 25°C (Notes 1 and 9)
H-Package (Stifi Air) 560 mW 560 mW 400 mwW 400 mW
H-Package (400 LF/Min Air Flow) 1200 mW 1200 mW 1000 mW 1000 mW
N-Package 670 mW 870 mwW
J-Package 1260 mW 900 mwW 900 mwW
M-Package 380 mwW 380 mW
Tharmal Resistance (Typical) 8,4
H-Package (Still Air) 160°C/W 160°C/W 160°C/W 160°C/W
H-Package (400 LF/Min Alr Flow) 65°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/W 195°C/W
(Typical) 0,c
H-Package 23°C/W 23°C/W 23°C/W 23°C/W
Storage Temperature Range ~65°Cto +150°C  —65°Cto +150°C  —65°Cto +150°C  —65°Cto + 150°C
Soldering Information (Lead Temp.)
Metal Can Package
Soldering (10 seqg.) 300°C 300°C 300°C 300°C
Dual-In-Line Package
Soldering (10 sec.) 260°C 260°C 260°C
Small OQutline Package
Vapor Phase (60 sec.) 215°C 215°C
Infrared (15 sec.) 220°C 220°C
See AN-450 “"Surface Mounting Methods and Thelr Effect on Product Reliability" for other methods of soldering surface
mount devices.
ESD tolerance
(100 pF discharged through 1.5 k) 1200V 1200V 1200V 1200V
DC Electrical Characteristics (Note3) T4 = Tj = 25°C
Symbol Parameter Conditions LF155A/6A/7A LF355A/6A/7A Units
Min Typ | Max Min Typ | Max
Vos Input Offset Voltage Rs=50Q, To=25°C 1 2 1 2 mv
Over Temperature 2.5 2.3 mv
AVog/AT Average TC of Input Rg=5600 o
Offset Voltage 8 5 3 5 | wvrc
ATC/AVpg | ChangeinAverage TC | Rg=50Q, (Note 4) 05 05 pv/°C
with Vog Adjust ) i per mvV
los Input Offset Current Tj=256°C, (Notes 3, 5) 3 10 3 10 pA
T|<THIGH 10 1 nA
Ig Input Bias Current T)=25°C, (Notes 3, 5) 30 §0 30 80 pPA
Ti<THIGH 25 5 nA
RiN Input Resistance Tj=25°C 1012 1012 Q
Avor Large Signal Voltage Vg= £16V, Tpo=25°C 50 200 50 200 V/imV
Gain Vo= +10V, R =2k
Over Temperature 25 25 V/mv
Vo Qutput Voltage Swing Vg= %15V, R =10k +12 | £18 12 | %13 v
Vg= 18V, R =2k +10 12 +10 12 \
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DC Electrical Characteristics (Note 3) T4 = T} = 25°C (Continued) T-79-15
Symbol Parameter Conditions LF155A/6A/7A LF355A/6A/7A Units
Min Typ Max Min Typ Max
VoM Input Common-Mode _ +16.1 +15.4 v
Voltage Range Vg=£15V 1 —-12 i —12 v
CMRR (F)‘gg;mon-Mode Rejection 85 100 85 100 dB
PSRR Supply Voltage Rejection (Note 6) 85 100 a5 100 a8
Ratio
AC Electrical Characteristics 7, = 7, = 25°c, vg= +15v
Symbol Parameter Conditions LF155A/355A LF156A/356A LF157A/357A Units
Min | Typ | Max | Min | Typ | Max | Min | Typ | Max
SR Slew Rate LF155A/6A; Ay=1,1| 3 5 10 12 V/ps
LF167A; Ay=5 40 | 50 V/ps
GBW Galn Bandwidth
Product 25 4 4.5 15 20 MHz
tq Settling Time to 0.01% | (Note 7) 4 1.5 1.5 ps
en Equivalent Input Noise | Rg=1000)
Valtage =100 Hz 25 15 15 nv/{Hz
=1000 Hz 25 12 12 nV/JHz
In Equivalent Input =100 Hz 0.01 0.01 0.01 pA/JHz
Nolse Current =1000 Hz 0.01 0.01 0.01 pA/JHz
CiN Input Capacitance 3 3 3 pF
DC Electrical Characteristics (Note 3)
LF255/6/7
Symbol Parameter Conditions LF1S6/6/7 | |eagemseB/ze | SFO05/8/T | ynite
Min| Typ [{Max| Min| Typ [Max| Min| Typ |Max
Vos Input Offset Voltage | Rg==50Q, To=25°C 3 5 3 5 3 10 mv
Over Temperature 7 6.5 13 mV
AVos/AT |Average TCof input | Rg=500 o
Offset Voltage 5 5 5 A
ATC/AVps | Change in Average TC | Rg=50, (Note 4) 05 05 05 pvI°G
with Vog Adjust ! ) : permVv
los Input Offset Current | Tj=25°C, (Notes 3, 5) 3 20 3 20 3 50 pA
Ti<THiaH 20 1 2 nA
Ig Input Blas Current T|=25°C, (Notes 3, 5) 30 | 100 30 | 100 30 |200]| pA
Ti=ThigH §0 5 8 nA
BN Input Resistance Tj=25°C 1012 1012 1012 Q
AvoL Large Signal Voltage | Vg= %158V, Tp=256°C| 50 | 200 50 | 200 25 | 200 V/mV
Galn Vo= £10V, R =2k
Over Temperature 25 25 16 VimV
Vo Output Voltage Swing | Vg= £16V, R =10k | £12]| +13 £12| %13 12| 18 v
Vg= =115V, RL.=2k +10{ +12 +10} +12 £10( £12 v
VeM Input Common-Mode _ +16.1 +15.4 +16.1 v
Voltage Range Vg= 15V LY P ALY RY +10) _4a v
CMRR Common-Mode Rejec-
tion Ratio 85 100 85 | 100 80 100 dB
PSRR Supply Voltage Rejec- | (Note 6)
tion Ratio 85 100 85 | 100 80 100 dB
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DC Electrical Characteristics 1, ~ 1, = 25, vg = +15v
LF155A/155
' LF156A/156, LF157A/157
LF255, LF355 " LF356A/356 LF367A/357
Parameter LF355A/3558 LF256/356B LF257/3578 Units
Typ Max | Typ | Max]| Typ Max Typ Max Typ Max Typ Max
Supply Current 2 4 2 4 5 7 5 10 5 7 5 10 mA
AC Electrical Characteristics Ta = 1, = 26°, v = 15v
LF155/256/ | LF166/266, | LF156/256/ | LF157/257, | LF157/257/
Symbol Parameter Conditions 355/355B LF356B 356/356B LF357B 357/357B | Units
Typ Min Typ Min Typ
SR Slew Rate LF155/6: Ay=1, 5 75 12 V/us
LF167: Ay=56 30 50 V/ps
GBW | Gain Bandwidth 25 : 5 20 MHz
Product
ts Settling Time t0 0.01% | (Note 7) 4 1.5 1.5 us
- Equivalent Input Noise | Rg=1000
Voltage =100 Hz 25 15 15 nv/{Hz
f=1000 Hz 20 12 12 nV/Hz
i Equivalent Input =100 Hz 0.01 0.01 0.01 pA/Hz
Current Nolse £=1000 Hz 0.01 0.01 0.01 pA/JHz
CiN Input Capacitance 3 3 3 pF
Notes for Electrical Characteristics
Note 1: The maxdmunt power dissipation for these devices must be d at elevated temp and is dictated by Timax, 6j, and the amblent temperature,
Ta. The maximum available power dissipation at any ¢ p I8 Pg=(Tpmax—Ta)/ 6} or the 25°C Pgyax, whichever Is less,
Note 2: Unless otherwlse specifled the absclute maximum negative input voltage is equal to the negative power supply voitage.
Note 3: Unless otherwise stated, these test conditions applys
LF155A/6A/7A
LF155//6/7 LF255//6/7 LF355A/6A/7A LF355B/6B/7B LF355//6/7

THIGH +126°C +85°C +70°C +70°C +70°C

Supply Voltage, Vs | £18V<Vs<+20V | $15VSVg<£20V | +16VSVg<£18V | £18VSVg+20V | Vg= £16V
TA —55°C<TAS +126°C | ~26°C<Ta<+85°C | 'CSTAS+70°C | 0°C<TAS +70°C | 0°C<Ta< 470°C

and Yog, ig and lgg are measured at Vo =0.

original unadjusted value. Common-mode rejection and open loop voltage gain are also unaftected by offset ad|

recommended If Input blas currént Is to be kept to a minimurn.
Note 8: Supply Voltage Relection is measured for both supply magnitudas I g or d

Ay=—6, the fesdback reslstor from output to input is 2 k2 and the output step Is 10V (See Settling Time Test Circuit).

LF157 military specifications,

oulside guaranteed limits,

Note 4: The Temperature Coatficient of the adusted Input offsst volitage changes only a small amount (0.5pV/°C typleally) for each mV of adjustment from its

Note 5: The Input bias ts ara junction leakage which appre ly double for every 10°C i Int the junction temp , Ty. Due to limited
production test time, the Input blas d are d to junction temp In normal operation the junction temperaturs rises above the ambient
temperature as a result of internal power dissipation, Pd. Ti=Ta+6js Pd where 8ja s the th I resi from junction to ient. Use of a heat sink is

ing sl ously, In accordance with common practice.

Note 7: Setifing time Is defined here, for a unity galr Inverter cannection using 2 kl resistors for the LF155/6, it is the tme required {or the error voltage (the
vollage at the Inverting Input pin on the amplifier) to settle to within 0.01% of its final value from the time a 10V step input is applled to the Inverter. For the LF157,
Note 8: Refer to RETS155AX for LF155A, RETS185X for LF155, RETSF186AX for LF156A, RETS166X for LF156, RETS157A for LF157A and RETS157X for

Note 9: Max, Power Disslpation is defined by the pack ge ch i Operating the part near the Max, Power Disslpation may cause the part to operate

471/vS51/85141

8268/V.S€/LSEN/ 25241/ V 261/ LSV 41/898E/VIS€4T1/95€471/95241/VISL /961 4T1/8SSE/VSSE/SSE41/562
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Typical DC Performance Characteristics
Curves are for LF155, LF156 and LF157 unless otherwise specified.
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Typical AC Performance Characteristics

Galn Bandwidth Gain Bandwidth Normalized Slew Rate
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Typical AC Performance Characteristics (continued)
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Detailed Schematic

Connection Diagrams op views)

Metal Can Package (H)

TL/H/5848-14
Order Number
LF155AH, LF156AH, LF157AH,
LF165H, LF156H, LF157H,
LF265H, LF256H, LF257H,
LF355AH, LF356AH, LE357AH,
LF355BH, LF356BH, LF357BH,
LF355H, LF356H or LF357H
See NS Package Number H08C

Dual-In-Line Package (J)
Nc—" : e e
Ne=3 13 e
BALANCE =3} 12 \c
meuT =24 i ye
] O outpur
- 19 saLance
o= L
" TL/H/5846-30
Order Number

LF155J, LF166J, LF1574,
LFa55J, LF3564, LF3574,
LF355BJ, LF356BJ or LF357BJ
See NS Package Number J14A

NATL SEMICOND (LINEAR) 22t D WM L5011k24 00Lk7917? 7 M
T-79-15
e ) On
—bg‘-cil %— -Hn .
oo \ 4 ]i" FF‘A—
{1 0
-—-<-tn .
[C) Y IH =) i. -‘H :‘
9 “H J.
] -t O h
L-tm u; T e _em s ';.., E:..
I 1 r A LB & ¥u
*C = 3 pF In LF157 serles. TU:‘I5648-13

Dual-In-Line Package (M and N)

ouTIyT

BALANCE

TL/H/5648-20
Order Number
LF355M, LF356M, LF357M,
LF356BM, LF355BN, LF356BN,
LF357BN, LF355N, LF356N or
LF357N
See NS Package Number
MOBA or NOSE

|

BLSE/VLSE/LSEA/ STV L1/ LS 41/8958/V9SE41/96E41/95241/VISL /961 41/GSSE/VSSE/SSEA1/SSTI/VESE/SS k1

3.3t



NATL SEMICOND (LINEAR) 22E D MW L501i24 0O0L?916 9 MR
@ - -15
Application Hints T-19
The LF155/6/7 series are op amps with JFET input de- polarity or that the unit is not inadvertently installed back-
vices. These JFETs have large reverse breakdown voltages wards In a socket as an unlimited current surge through the
from gate to source and drain eliminating the need for resulting forward diode within the IC could cause fusing of
clamps across the inputs. Therefore large differential input the Internal conductors and result in a destroyed unit.
volitages can easily be accomadated without a large in- Because these amplifiers are JFET rather than MOSFET
crease in input current. The maximum differential input volt- input op amps they do not require spectal handling.
age s .independent of the supply voltages. However, naither All of the blas currents in these amplifiers are set by FET
?i\f/ ;h:u';glt;t :g"&?:?h?ﬂgsgea:ygxgrﬁ::’;ct?:lg:f :‘Vzﬁ; current sources. The drain currents for the amplifiers are
cn e e
E)'(ceedlng the negative common-mode limit on elther .input dress, componentpplace;'nent and supply decoupling in or-
wil force the output to a high state, potqntlally causing a der to ensure stability. For example, resistors from the out-
reversal of phas.e_to the output. Exc_eedmg the nega}we put to an input should be placed with the body close to the
common-mode limit on both_lnputs will force the amplifier input to minimize “pickup” and maximize the frequency of
output to_a high state, In nen}hgr case does a fatch occur the feedback pole by minimizing the capacitance from the
since raising the input back within the common-mode rangs input to ground
again puts the input stage and thus the amplifier in & normal P g ‘
operating mode. A feedback pole is created when the feadback argund any
) ™ . . amplifier is resistive. The parallel resistance and capaci-
Exceeding the positive common-moda limit on smgl‘e input tance from the input of the device (usually the inverting in-
will not change the_ p_hase of the output howeyz_er, lf'both put) to ac ground set the frequency of the pole. In many
'fg'::;z ?c’;c::? r:h:t I;:m, the output of the ampiifler will be Instances the frequency of this pole is much greater than
) .g E_‘ ‘ ) . the expscted 3 dB frequency of the closed loop gain and
These amplifiers will operate with the common-mode input consequently there Is negligible effect on stabllity margin.
voltage equal to the positive supply. In fact, the common- However, if the feedback pole is less than approximately six
mode voltage can exceed the posltive supply by approxi- times the expected 3 dB frequency a lead capagcitor should
mately 109 mV independent of supply volta.g_e and over the be placed from the output to the input of the op amp. The
full operaling temperature range. The positive supply can value of the added capacitor should be such that the RC
therefore be used as a reference on an input as, for exam- time constant of this capacitor and the resistance it parallels
ple, in a supply current monitor and/or limiter. is greater than or equal to the original feedback pole time
Precautions should be taken to ensure that the power sup- constant.
ply for the Integrated circuit never becomes reversed in
Typical Circuit Connections
Vos Adjustment Driving Capacitive Loads LF157. A Large Power BW Amplifier

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

® Vog Is adjusted with a 25k potanti-

ometer *LF156/8 R=5k

¢ The potentiometer wiper Is con- LF157 R=1.25k
nected to V+

* For potenti with temp

ture cosfficiont of 100 ppm/°C or
less the additiona! drift with adjust
I8 = 0.6 pV/*C/mV of adjustment E.

* Typleal overall drift: 5 V/“C £(0.5

Overshoot < 20%
RV/C/mV of ad) e

Settling time {ts) = 5 us

TL/H/E648-15
For distortion < 1% and a 20 Vp-p Vouyr swing,
power bandwidth Is: 500 kHz. .

Due to a unique output stage design, these am-
plifiers have the abllity to drive large capacitive
loads and still maintain stability. Cax) = 0.01
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Typical Applications T-79-15
Settling Time Test Circuit
W 0%
AA
VWA
Y
NAA10
w I ':1—'0 Vour
= wexe 197 5 ¢ Settling time Is tested with the LF155/8 connected
.04, ..m;' :“ as unity gain Inverter and LF157 connected for
Ay = -5
® FET used to isalate the probe capacitance
* Output = 10V step
iy * Ay = —5forLF157

TL/H/5846-16

Large Signal Inverter Qutput, Voyr (from Settling Time Circuit)

LFa56

TU/H/B6848~17 TL/H/E846-18 TL/H/S648-19

Low Drift Ad]ustable Voitage Reference

® A Vgur/AT=£0.002%/'C
; s o All resistors and potentiometers should be wire-wound
® P1: drift adjust
® P2: Voyr adjust
¢ Use LF155 for
slowlg
Vour= v = Low drift
an ® Low supply current
"w 100

:kn:

S 300

on

S i

TL/H/5848-20
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LF155/155A/LF255/LF355/355A/355B/LF156/156A/LF256/LF356/LF356A/356B/LF157/157A/LF257/LF357/357A/357B

22k D

M t501L24 00?920 7 mA

Typical Applications (continued)

T-79-15

Fast Logarithmic Converter

Ay
L)

"

AN = O Vagg* ¥

Dynamic range: 100 pA < % < 1 mA (5 dec-
ades), [Vol = 1V/decade

Transient response: 3 ps for Alj= 1 decade
C1, C2, R2, R3: added dyramic compansation
Vpg adjust the LF156 to minimize quiescent error
Ry: Tel Labs type Q81 + 0.3%/°C

+-R—2-]BIInV|[
tl g

Vaer

Rl

TL/H/5648-21

] = log V'RL.lr R2 = 15,7k, Ry = 1k, 0.3%/°C (for temperature compensation)

Pracislon Current Monitor

Yo

* Vo=5R1/R2 (V/mA of Ig)
* R1, R2, R3: 0.1% resistors
® Use LF165 for
= Common-mode range to supply range
®lowlg
a Low Vos
® Low Supply Cumant

TL/H/5848-31

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

st ue
VRS B2 83 A A5 88 B2 Y

[ 13]s Jajv s jiogi ﬂ‘
vaer* 1V O=—AAAY Ig

-1 TL/H/6646-32
o R, R2 should be matched within +£0.05%
» Full-scale response time: 3ps
Eo Bt B2 B3 B4 B5 B6 B7 B8 Comments
+9.920 1 1 1 1 1 1 1} PositiveFull-Scale
+0.040 0 0 0 0 O O O (+) Zero-Scale
—0.040 t 1 1 1 1t 1 1 (—) Zero-Scale
—9.920 0 0 0O 0 O O O |NegatveFull-Scale
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Wide BW Low Noise, Low Drift

* Power BW: fyax = FS“[P- o 240 kHz

Typical Applications (continued)

Amplifier

fuax = T HL

NS

® Parasitic input capacitance C1 = (3 pF for LF165, LF156 and LF157 plus
& i tandhack of

and

any additional layout capacil )} with
t fgsirat freq) y pole. To

te add C2

hi
that: R2C2e R1C1.

Boosting the LF156 with a Current Amplifier

)]
LAY

such

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

h
* louT(MAx) = 160 mA (will drive Ry, > 1000)
¢ AVgyr _ 015
AT T0-2 V/ps (with C shown)
* No additional phase shilt added by the current amplifier
3 Decades VCO
¢
"1'[' v
ir It
- LX)
T
= Vpye W
M
Fov
vg VWA~ o
> 10k
[}
%, s
p
"
Sim
e
a
- TL/H/5848-24
- Vc(R8+RY)
t BVey RBRC 0<Vg<30V, 10 Hz<f< 10 kHz

T-79-15

Isolating Large Capacitive Loads

—0 Yaur

¢ Overshoot 6% TL/H/6848-22

®t310 us

® When driving large G, the Vour slew rate determined by G and
loutpuax):

AVour _ lour 002, . _ ;
AT o) = 0% V/us = 0.04 V/ps (with Cy shown)

Low Drift Peak Detector

TL/H/5648

-|V uw

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

® Leakage of circuit Is essentlally 16 (LF155, LF156) plus capacitor leakage
of Cp.

* Diode D3 clamps Voyr (A1) to Viy—Vpa to improve speed and to limit
raverse blas of D2,

¢ Maximum input frequency should be << Y4wRCpa where Cpy is the
shunt capacitance of D2.

Non-Inverting Unity Gain Operation for LF157

[
Moy RIC2 ———
(277} (5 MHz)
a1 = R2 : Rg
—0
Avipcy = 1
f_ags = 5 MHz

Inverting Unity Gain tor LF157

1
o = RIC> G eV

o R2
a A1 = 2

Aviocy = —1
= f_ags = 5 MHz
TL/H/56848-25
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LF155/155A/LF255/LF355/355A/355B/LF156/156A/LF256/LF356/LF356A/356B/LF157/157A/LF257/LF357/357A/357B

. . T-79-15
Typical Applications (continued)
High Impedance, Low Drift Instrumentation Amplifier
+H5V

+
r'y
av
v

-HI

TL/H/5848-268

¢ Vour= Eﬁg [%Hf- + 1] AV, V- + 2V < Viy common-mode < V+

e System Vpg adjusted via A2 Vgg adjust

s Trim A3 to boost up CMRR to 120 dB. Instrumentation amplifler
tesistor array ded for best y and lowest drift
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Typlical Applications (continued) T-79-15

Fast Sample and Hold

1N

JEET SWITCHES
LFIta

L—O Vour

LY

.
L

TL/H/5646-33
¢ Both amplifiers (A1, A2) have feedback loops individually closed with stable responses {overshoot negligible)
* Acquisition time Ta, estimated by:
1, o
Tam [2HQN, VIN,Ch] % provided that:
Sy
Vi
Vi < 208, gy Cnand Ta > — G _ o s ofswr
fouT(MAX)
ifinequality not satisfied: To = —Zg‘ﬂ
* LF156 develops full S, output capability for Vin2 1V
¢ Addition of SW2 improves accuracy by putting the voltage drop across SW1 inside the feedback loop
¢ Overall y of system d i by the y of both amplifiers, A1 and A2
High Accuracy Sample and Hold
TL/H/5646-27
¢ By closing the loop through A2, the Vaut y will be d ined y by A1,
No Vos adjust required for A2,
@ T can be esti d by same iderations as previously but, b of the added
p ion delay In the feed loop (A2) the overshoot Is not negligible.

® Overall system slower than fast sample and hold
¢ R1, Ce: additional compensation
¢ Use LF168 for

® Fast settling time

% Low Vog

8.2S€/V.2SE/1S€41/25¢41/VLG1/2S1A1/995€/V9SEA1/9G€41/95241/V9S1 /951 471/8SSE/VSSE/G6€41/56¢41/VSS1 /S5
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Typical Applications (continued) T-79-15

High Q Band Pass Filter

* By adding positive feedback (R2)
Q Increases to 40
¢ fgp=100 kHz

Vin O AN Yot _ 405

Vin
¢ Clean layout recommended
* Rasponse to a 1 Vp-p tonse burst:
300 ps

TL/H/6848-28

High Q Notch Filter

®2R1 = R = 10 MO

2C = C1 = 300 pF

¢ Capacitors should be hed to obtain high Q
® fnoteH = 120 Hz, notch = —~55 dB, Q >
100

« Use LF156 for
alowlg
u Low supply current

[ ¢ TL/H/S848-34
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