SGS-THOMSON
MICROBLECTRONICS

[S74

LF151/A/B
LF251/A/B
LF351/A/B

J-FET INPUT SINGLE OP-AMPs

= LOW POWER CONSUMPTION

» WIDE COMMON-MODE AND DIFFERENTIAL
VOLTAGE RANGE

s LOW INPUT BIAS AND OFFSET CURRENT

s« OUTPUT SHORT-CIRCUIT PROTECTION

s HIGH INPUT IMPEDANCE J-FET INPUT
STAGE

= INTERNAL FREQUENCY COMPENSATION

= LATCH UP FREE OPERATION

» HIGH SLEW RATE : 13 V/us (typ)

DESCRIPTION

These circuits are high speed J-FET input single
operational amplifiers incorporating well matched,
high voltage J-FET and bipolar transistors in a
monolithic integrated circuit.

The devices feature high slew rates, low input bias
and offset currents, and low offset voltage tempe-
rature coefficient.
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2 - Inverting input
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PIN CONNECTIONS (Top views)

-Inverting input
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This Materia

LF151/A/B - LF251/A/B - LF351/A/B

ORDER CODES

Part Number Temperature Package
LF151GC -55°Cto+ 125 °C LCC
LF151AGC —55°Cto+ 125 °C LCC
LF151BGC —55°Cto+ 125 °C Lcc
LF151H —55°Cto+125°C METAL CAN
LF151AH —-55°Cto+ 125 °C METAL CAN
LF1518H -55°Cto+ 125 °C METAL CAN
LF251N —40°C to + 105 °C DIP8
LF251AN —40°C to + 105 °C DIP8
LF251BN —40°C to + 105 °C DiP8
LF251D —40°Cto + 105 °C S08
LF251AD —40°C to + 105 °C S0O8
LF251BD —40°Cto + 105 °C S08
LF351N 0°Cto+70°C DIP8
LF351AN 0°Cto+70°C DIP8
LF351BN 0°Cto+70°C DIP8
LF351D 0°Cto+70°C SO8
LF351AD 0°Cto+70°C S0s8
LF351BD 0°Cto+70°C S0O8
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vce Supply Voltage (note 1) +18 \'
\'A Input Voltage (note 3) + 15 v
Vce Diff. Input Voltage (note 2) + 30 \
Piot Power Dissipation 680 mwW
Output Short-circuit Duration (note 4} Infinite
Toper | Operating Free Air Temperature Range °C
LF351, A, B 0to 70
LF251, A, B — 40 to 105
LF151, A, B - 5510 125
Tstg Storage Temperature Range - 65 to 150 °C

Notes : 1. All voltage values, except differential voltage, are with respect to the zero reference level (ground) of the supply voitages where the
zero reference level is the midpoint between Ve and Vee.
2. Differential voltages are at the non-inverting input terminal with respect to the inverting input terminal.

w

The magnitude of the input voltage must never exceed the magnitude of the supply voltage or 15 volts, whichever is iess.

4. The output may be shorted to ground or to either supply. Temperature and /or supply voitages must be limited to ensure that the dis-

sipation rating is not exceeded.
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LF151/A/B - LF251/A/B - LF351/A/B

SCHEMATIC DIAGRAM
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Non-inverting I
input D
{nverting 64 Q 1280
input E] Output
64 Q
Lal
k | ™
*{610 0 .
V(fC E (:510 Q
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[ J=— Balance -]
INPUT OFFSET VOLTAGE NULL CIRCUITS
LF 351
L} N2
100 kG
v
cc EBBLF151-01
Case Balance lnl\:‘e‘::litng Non]i:’;l:{ting Output Vée Vee N.C.
DIP8
S08 1,5 2 3 6 7 4 8
TO99
LCC20 2,12 5 7 15 17 10 *
* LCC20 : Other pins are not connected.
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LF151/A/B - LF251/A/B - LF351/A/B

ELECTRICAL CHARACTERISTICS
Vee = £ 15 V (unless otherwise specified)

LF151, LF151A, LF151B —55 < T,, <+ 125 C
LF251, LF251A, LF251B — 40 < Tony < + 105 °C

LF351, LF351A, LF351B

0 <Tamp<+70C

Symbol Parameter

LF151A, B
LF251A, B
LF351A, B

LF151
LF251
LF351

Min.

Typ.

Max.

Typ.

Max.

Unit

Vio Input Offset Voltage
(Rs < 10 kQ)
Tame =25 °C

LF151B, LF251B, LF351B{ 3
LF151A, LF251A, LF351A
Tmin < Tamb < Tmax LF151B, LF2518B, LF351B
LF151A, LF251A, LF351A

-

OO

13

mV

DVie Input Offset Voltage Drift

-
o

uv/eC

lio Input Offset Current *
Tamp =25 °C
Tmin < Tamo < Tmax

pA
nA

lib Input Bias Current *
Tamb =25 °C
Tmin < Tamb < Tmax

20

200
20

20

200
20

PA
nA

Avd Large Signal Voltage Gain
(RL>2KkQ, Vo =2 10V)
Tambp =25 °C
Tmin < Tamb < Tmax

50
25

200

50
25

200

V/imV

SVR Supply Voltage Rejection Ratio
(Rs < 10 kQ)

Tamb =25 °C

Tmin < Tamb < Tmax

80
80

86

80
80

86

dB

lcc Supply Current, no Load
Tamp =25 °C
Tmin < Tamb < Tmax

14

25
2.5

25
25

mA

Vi Input Voltage Range
Tamb =25 °C
Tmin < Tamb < Tmax

11

+11

11

+11

CMR | Common Mode Rejection Ratio
(Rs < 10 kQ)

Tamb =25 °C

Tmin < Tamb < Tmax

80
80

86

70
70

86

dB

los Output Short-circuit Current
Tamb =25 °C
Tmin < Tamb < Tmax

40

60
60

40

60
60

mA

+ Vopp | Output Voltage Swing
Tamp =25 °C RL

Tmin < Tamb < Tmax R

VIV IV IV

N
&
-
"

10 kQ| 12

10kQ[ 12

12
135

12
13.5

Svo Slew-rate (Vi =10 V, RL =2 kQ)
CL <100 pF, Tamb =25 °C, unity gain)

12

16

12

16

Vius

* The input bias currents are junction leakage currents wich approximatively double for every 10 “C increase in the junction temperature.
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LF151/A/B - LF251/A/B - LF351/A/B

ELECTRICAL CHARACTERISTICS (continued)

This Materia

LF151A, B LF151
LF251A, B LF251
s Uni
Symbol Parameter LF351A, B LF351 nit
Min. | Typ. | Max. | Min. | Typ. | Max.
t, Rise Time us
(Vi =20 mV, R. =2 kQ)
CL =100 pF, Tamb =25 °C, unity Gain 0.1 0.1
Kov Overshoot (Vi =20 mV, R =2 kQ %
CL < 100 pF, Tamp =25 °C, unity gain) 10 10
GBP | Gain Bandwidth Product MHz
(f = 100 kHz, Tamb =25 °C
Vin =10 mV, Ry =2 kQ, C_ = 100 pF) 33 | 40 | 50 | 33 | 40 | 50
R; Input Resistance (Tamb = 25 °C) 10'2 10'2 Q
THD Total Harmonic Distortion %
(f=1kHz, A, =20 dB, R_ =2 kQ
CL < 100 pF, Tamp =25 °C, Vo =2 Vpp) 0.01 0.01
Vn Equivalent Input Noise Voltage nVAHz
(f =1 kHz, Rg = 100 Q) 15 15
am Phase Margin 45 45 Degrees
MAXIMUM PEAK TO PEAK OUTPUT MAXIMUM PEAK TO PEAK OUTPUT
VOLTAGE VERSUS FREQUENCY VOLTAGE VERSUS FREQUENCY
- 0717 - 30
E R =2k 5 V= +15 V][l RL=10ka
a _ 0, a o
[P vee=+15 VR Tamb= +25°C = Tamb= +25°C
2 =< See figure 2 3 B See figure 2
X _ )| 2
) 1 1 35 N -
oz Vec=+10V g | Hivee- =10V
fa - L Lo
a 15 - < 15 44
X b, X+
g g d
wo 4 wo
a> v P 4 a> 10} Vee= 15V
§ =i cc— g
= s H s 5|
% % 1
< <
S 0! : = 0
100 1k 10k 100k 1M 10M 100 1k W0k 100k M 10M
FREQUENCY {Hz) co8LF151.02 FREQUENCY (Hz) E8BLF151-03
[Ny SGS-THOMSON S
Y/ ssichosLECTRORICS
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LF151/A/B - LF251/A/B - LF351/A/B

6/11

MAXIMUM PEAK TO PEAK OUPUT
VOLTAGE VERSUS FREE-AIR TEMP.

» Veg= 215V

2| Tamb= +25°C RL =2k
See figure 2

o I L

Tamb= -55°C

-
o

MAXIMUM PEAK TO PEAK OUTPUT
VOLTAGE (V)
A

Tamb = + 125°c‘\~
L L il

] '

4M 10

[
10k 40k 100k 400k 1M
FREQUENCY (Hz)

E8BLF151-04

MAXIMUM PEAK TO PEAK OUTPUT
VOLTAGE VERSUS LOAD

RESISTANCE

30

Vee=%15V
25| Tamb = +25°C sailll

See figure 2 a4

v"/
20
//

|

o
0y 02 04 071 2 4 7 10

LOAD RESISTANCE (k$2)
EB8LF151-06

MAXIMUM PEAK TO PEAK OUTPUT
VOLTAGE (V)
@

INPUT BIAS CURRENT VERSUS

FREE-AIR TEMPERATURE
100
Veec=115V
< 1
- 10
2
- Z 1
z Va
3 4
< =
@ 2
5 o1
.
2 =
oo

~50 -2% [} 25 S0 75 100 125

TEMPERATURE (°C)
E88LF151-08
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MAXIMUM PEAK TO PEAK OUTPUT
VOLTAGE (V)

MAXIMUM PEAK TO PEAK OUTPUT

DIFFERENTIAL VOLTAGE AMPLI-
FICATION (V/mV)

SGS-THOMSON
WICROEECTROMICS

VOLTAGE (V)

MAXIMUM PEAK TO PEAK OUTPUT
VOLTAGE VERSUS FREQUENCY

Ri =10 k2

25 Ry =2 k2

+—1+1 P
20~__+,___4 - _*,_ —-
15 —+—- +— 4 P e =
5

Vee= t15V
ol _See finure 2
-75 -86 -25 0 25 S0 75 100 125
TEMPERATURE (C) ..o .o oo

000
700

400
200

100
70

~

MAXIMUM PEAK TO PEAK OUTPUT
VOLTAGE VERSUS SUPPLY
VOLTAGE

R =10 k@
Tamb = +25°C

0 2 4 6 8 10 12 14 16
SUPPLY VOLTAGE (V}
E88LF151-07

LARGE SIGNAL DIFFERENTIAL
VOLTAGE AMPLIFICATION VERSUS
FREE-AIR TEMPERATURE

F vee= 15 v S S—
[ ep=t10V ':15 T
R =2 ki

7% -50 -2 © 25 S0 75 100 125

TEMPERATURE (°C}
E88LF151-09
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LF151/A/B - LF251/A/B - LF351/A/B
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LARGE SIGNAL DIFFERENTIAL

VOLTAGE AMPLIFICATION AND TOTAL POWER DISSIPATION VERSUS
PHASE SHIFT VERSUS FREQUENCY FREE-AIR TEMPERATURE
VOB v e 250
i =* \ z Vee=t15V
i Vce 5Vt 15 ;E 226 Ncc ‘
W 105 L R =10 k2 E o signa
az Tamb = +25°C g 2 No ioad T
- . : 1 =
32 ot~ DIFFERENTIAL |, 8 £
Sz VOLTAGE - & 150 :
40 AMPLIFICATION K] § .
<k 0 (left scale) a5 — 2 125 ;
= 5 . i a
22 1 i N E [
= 107—+ -~ +- 0 I 2z
w ; 75
we ' | \ 3 2
£E 1 | PHASE SHIFT N, u ) LF 351
o< e ‘—f (right scale) N 1% q 1 ——
- E s 25
1 _7_L, _l - l & 180 [l 0 I T
1 10 100 1tk 10k 100k I M 10CM 7% -5 25 O 25 50 75 100 125 :
FREQUENCY (Hz) TEMPERATURE (°C) '
E88LF151-10 E88LF151-11
SUPPLY CURRENT PER AMPLIFIER SUPPLY CURRENT PER AMPLIFIER :
VERSUS FREE-AIR TEMPERATURE VERSUS SUPPLY VOLTAGE L
20 20 —v———— |
e Voe= +158Y , g} Tamb = +25°C ’
_ No signal No signal
q '8 No load 11 & 1.6} No load
E . ‘P\\ E 14
= : - R
Z 12 — & 12
g 10 z
3 0 g 10
S os O o8
% oe %
& 0.6 a 06
a
2 0 a2 o4
0.2 0.2
o 0
-75 -5% -25 0O 25 S0 75 100 125 0 2 4 6 8 10 12 14 16
TEMPERATURE (°C) SUPPLY VOLTAGE (V) :
E88LF151-12 E8BLF151-13 =
COMMON MODE REJECTION RATIO VOLTAGE FOLLOWER LARGE ;
VERSUS FREE-AIR TEMPERATURE SIGNAL PULSE RESPONSE
o &9 _
= Vee=t15V 2 Vec=115V :
b3 Ry =10 k0 a ) Ry =2 k2
z ] Cy =100 pF .
- - OouUTPUT = o
57— % 3 2 A Tamb - +25°C
ﬁ - ! .>_ ] \
a3 e -+ 5 o
w 1 ! = \
- i : 3
Q2 el 4 9 2
z a {
= INPUT
o - <«
= B84 oy \
z =) e -
a
(3] 2 6
75 50 -25 0 25 SO 75 100 125 = 05 1 15 2 25 35
TEMPERATURE (°C) TIME (us)
E8BLF151-14 E88LF151-15
‘_ SGS-THOMSON 7111 :
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LF151/A/B - LF251/A/B - LF351/A/B

OUTPUT VOLTAGE VERSUS TIME

LI TT
s [ Jroversnoor! 8
E 2 Py £l
w L_ t 90% -
Q 16 - 25
g ; /: Zc
-~ 12} ¢ v } _;
2 :[ ' 1)
> N 3 wd
= 8 . ] T 4=
g o | <3
- 4 =35
= 10% ' Vee=115V 3
o $, Ry =2 K g

) 4 Tamb = +25°C

0 01 02 03 04 0S 06 0.7

8/11

TIME (us) EBBLF151-16

EQUIVALENT INPUT NOISE VOL-

TAGE VERSUS FREQUENCY
70
T Tvcc=t15V
l ; Ay =10
. “l il Rg=1000
soP\ 44 Ll | Tamb = +25°C
i O b AT
- il i
I'N perTie s THee iil
20}4 1 b
j ! H‘h T i
2044 ’ |
it
10 1
i
)
o il

0 40 100 400 1k 4k 10k 40% 100k

FREQUENCY (Hz)

TOTAL HARMONIC DISTORTION

VERSUS FREQUENCY
1

g Veec=115V 1 t
2 DafAy= t
2 Vitms) =6 V
o« Tamb= +25°C
2 0.1 4+
Q 3
O o004 - ¥

1
LE’ [ |
g T
£ oo
B H
T 0.00¢ H
-
=
2 oo ]]

100 400 1k 4k 10k 40k 100k
FREQUENCY (Hz)
E88LF151-18
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LF151/A/B - LF251/A/B - LF351/A/B

TYPICAL APPLICATIONS
(0.5 Hz) SQUARE WAVE OSCILLATOR

=100 k2

EB88LF151-19

HIGH Q NOTCH FILTER

[ c2

c1 =C2 =—923—= 110 pF

' ) R1 =R2= 2R3 =1.5 MQ

=1 kHz

E88LF151-20

PARAMETER MEASUREMENT INFORMATION
Figure 1 : Voltage Follower.

Figure 2 : Gain-of-10 Inverting Amplifier.
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LF151/A/B - LF251/A/B - LF351/A/B

PACKAGE MECHANICAL DATA
8 PINS — PLASTIC DIP

mm __Bm_.‘
’[ T 0.51 min
4,57 max |
| m
T
‘—"*‘—‘——;/' I ’\\—’1[
/ \
\l
0.38 0,2 \
0,508 o3~ -l O
. 7.62 15
(2)
1.27max. o, = .T__.LZM
18 5
111
1
Datum
(1)} Nominal dimension
Or :k - — 1 6&35(1" {2) Exact geometrical dimension
o
LI 8 W )
! 10max 4
8 Pins
8 PINS — PLASTIC MICROPACKAGE (SO)
mm e=127 e e e 0.185
0.265

39 39 0.1
6.2 4.0 0.2
T 7y l
04 |
Datum 0.35 min.
0.45
4.75 1.75 max.
4.95
8 Pins
1071 L35 SGS-THOMSON
Y/ wicromEcTROMICS
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LF151/A/B - LF251/A/B - LF351/A/B

-

TO99 — METAL CAN

W

Pin
4.20 D775 . 1.27 max.
4.69 §.50 T
.
[ 1 !
026 !
1.01 !
12.7 min. i
!
8 !
Pins. E
0.407 [
0.508 8
!
20 PINS — TRICECOP (LCC) 2
mm 23‘4 | 1.86 max. ;
1.27 '
14 18 5
13 H 19 :
| .
Output n?} E
- ,_4 _ QI ‘
. 2.16 )
0.64 )
9 3 L
8 N 4
ec127 |elelelel], Dotum 8.74
T 7T T T 9.04

2“ PINS

11711 :

7 sssTomson =
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