TEXAS INSTR (LIN/INTFC)

18E D

B 49bl724 0077758 b WM
- TLO70, TLO70A, TLO71, TLO71A, TLO71B,
TLO72, TLO72A, TLO728, TLO74, TLO74A, TLO74B, TLO75
LOW-NOISE JFET-INPUT OPERATIONAL AMPLIFIERS

02393, SEPTEMBER 1978-REVISED JANUARY 1989

19 DEVICES COVER COMMERCIAL, INDUSTRIAL, AND MILITARY TEMPERATURE RANGES

T-19-15

® Low Power Consumption

® Wide Common-Mode and Differential
Voltage Ranges

® Low |nput Bias and Offset Currents
® Output Short-Circuit Protection

Low Total Harmonlc Distortion . . .
0.003% Typ

® Common-Mode Input Voltage Range

Includes Voo +

description

The JFET-input operational amplifiers in the TLO7__

SEE ORDER OF DATA FOR ERRATA INFORMATION

Low Noise . .
High Input Impedance . .

® Latch-Up-Free Operation
® High Slew Rate . . .

stages all integrated on a single monolithic chip.

The M suffix devices are characterized for operation over the full military temperature range of ~55°C
to 125°C. The | suffix devices are characterized for operation from —40°C to 85°C, and the C suffix

devices are characterized for operation from 0°C to 70°C.

AVAILABLE OPTIONS

NOTICE

. Vn = 18 nV/VHz Typ

. JFET-Input Stage

©® Internal Frequency Compensation {Except
TLO70, TLO70A)

13 Vius Typ

series are designed as low-noise versions of the TLO8___
serles amplifiers with fow input bias and offset currents and fast slew rate. The low harmonic distortion
and low noise make the TLO7__ series ideally suited as amplifiers for high-fidelity and audio preamplifier
applications. Each amplifier features JFET-inputs (for high input impedance) coupled with bipolar output

PACKAGE
Ta Vio MAX | SMALL CHIP CERAMIC | CERAMIC METAL PLASTIC | PLASTIC FLAT
AT 26°C | OUTLINE CARRIER DiP DIp CAN op DIP PACK
D) (FK) (] (JG) L (N} (P} w)
10mv | TLO70CD TLO70CJG TLO70CP
6 mv | TLO70ACD TLO70ACJG TLO70ACP
tomv | TLO71CD TLO71CJG TLO71CP
6 mV | TLO71ACD TLO71ACJG TLO71ACP
0% 3mvV | TLO71BCD TLO71BCJG TLO71BCP
to 10mv | TLO72CD TLO72CJG TLO72CP
70°C 6 mV | TLO72ACD TLO72ACJG TLO72ACP
3 mV_ | TLO72BCD TLO72BCJG TLO72BCP
10mV | TLO74CD TLO74CJ ) TLO74CN
6 mv | TLO74ACD TLO74ACJ TLO74ACN
3mv | TLO74BCD TLO74BCJ TLO74BCN
10 mv TLO76CN
_a00c | - 6 mV | TLO70ID TLO701JG TLO70IP
10 6 mV | TLO71ID TLO71G TLO71IP
85°¢ 6 mV | TLO72ID TLO720JG TLO72IP
6 mv | TLO74iD TLQ741) TLO74IN
~86°C 6 mvV TLO71MFK TLO71MJG | TLO71ML
to 6 mv TLO72MFK TLO72MJG | TLO72ML
125°C 9 mV TLO74MFK | TLO74MJ TLO74MW

The D package Is available taped and reeled. Add the suffix R to the device type {e.g., TLO71CDR).

\)

Operational Amplifiers

PRODUCTION DATI:.%uimnu contain Information

curreat a4 of publ

n date, Preducts coaform to

[]
:rclﬂmllu poc the terms of Texas lnstruments

dard warran
necessarily nel

e

Production processing does nat
testing of all paramsters,

TeExas
INSTRUMENTS

e

POST OFFICE BOX 856012 » DALLAS, TEXAS 75265

Copyright © 1983, Texas Instrumants Incorporatad

2-387



14E D MWW 89k1724 0077759 &4 W
TLO70, TLO70A, TLO71, TLO71A, TLO71B,
I&W%ﬂ{é?}l% TLO72B, TLO74, TLO74A, TLO74B, TLO75 T-79-15
. T-INPUT OPERATIONAL AMPLIFIERS TEXAS INSTR (L IN/INTFWQ

TLO71, TLO71A, TLO718
D. JG, OR P PACKAGE

TLO70, TLO70A
D, JG, OR P PACKAGE

TLO72, TLO72A, TLO72B
D. JG, OR P PACKAGE

TLO74, TLO74A, TLO74B

PIN 4 IS IN ELECTRICAL CONTACT
WITH THE CASE

(TOP VIEW) (TOP VIEW) {TOP VIEW)

N1/COMP v U 8]] COMP n1/oFrseT [ U e[ Ne outr Use[JVvec+
IN-[]2 703 Vee+ IN-[2 70 vecs AMPLON-[2 70 OUT e
IN+(]3  e[JoOUT N+ s sfdour #1 N+ 3 e[ IN- 2

Vec-[J¢ 5[] OFFSET N2 vee- [Js 5[] OFFSET N2 vee- s s[)IN+

D, J, OR N PACKAGE TLO7S
TLO74 ... W PACKAGE N PACKAGE
2 (TOP VIEW) (TOP VIEW}
AMPL ouT (11 \Uha[] OUT AMPL ampL [IN- [ Uha[JIN- AMPL
IN- [J2 13 IN- IN+ Q2 13]IN+
®] #1 #3 #1 #3
=] N+ [J3  12[J IN+ ouT(Js 12[] OUT,
o vees (o 11[d Vee- ameL FOUTs w1 Vee+
8 amee J N+ Cs 10D NS amp p2 QN+ Ds 10 OUTY pyuey
=, #2 iIN- e o] IN- #4 IN- s o[]IN+ 44
e our, sfoutt vee- 7 sfIN-
2 TLO71 .. . L PACKAGE TLO72...L PACKAGE
> {TOP VIEW) (TOP VIEW)
=a
5 ® - 5
3 SO ® @\Vee + s rout/® @\out Yo
bod z <
o
@ N-{® ® |out Edn-{@® ®N- >
w -
OFFSET 2 z
N\ ® & N\ (® ®/n+ ) g
@) N2 E 0, <
vee - vee -

PIN 4 IS IN ELECTRICAL CONTACT
WITH THE CASE

TLO72 TLO74

FK PACKAGE FK PACKAGE
TLO71

VIEW {TOP VIEW)

FK PACKAGE (T:P ! C e
{TOP VIEW) 5 & L5 s
R TNININ?) 00 OV £0 0=
2zz22 2232 2w

3 2 12018

NeD 4 1B NC NC NC 1IN+

iN-[I5 1 vees 1IN- 2 0UT NC

Nche 16 NC NC NC Voo +

IN+ 7 151 OUT 1IN+ 2IN- NC

NC8 wliNC NC NC 2IN+
9 10 1112 13 10 11 12
0 LYY U 10+ 0 EOE
28222 zézéz E[och)é

> > N N~ ™m ™

NC— No internal connection.
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TEXAS INSTR (LIN/INTFC)

L4E D MW 39L1L724 00777?:L0 4 mm

TLO70, TLO70A, TLO71, TLO71A, TLO718B,
TLO72, TLO72A, TLO72B, TLO74, TLO74A, TLO74B, TLO75
LOW-NOISE JFET-INPUT OPERATIONAL AMPLIFIERS

schematic (each amplifier)

T-79-15

Vec+

NONINVERTING

INPUT 2 «
INVERTING s ¥
INPUT E ’
(7]
= =
° o
OFFSET _ - h
> | NuLLcoMP (V1) =
- £
S OFFSET
g NULL (N2) — »> -4
F ©
COMp=— ] om e — — | — c
L
=}
Q
™
Q
Q.
& (@)
|
Vee - : —e
OFFSET OFFSET
NULL NULL
W N2}, C1 = 18 pF ON TLO71, TLO72, TLO73,
V- TLO74, AND TLO75 ONLY.
TLO71 ONLY COMPONENT VALUES SHOWN ARE NOMINAL.
symbols
TLO70
N1/comp
TLO71
TLO72 (EACH AMPLIFIER)
ComP N1 TLO74 (EACH AMPLIFIER)
IN+ ——] IN+——+\ INy ——] &
our >——our ouT
N —] IN-—_V IN- ———i
N2 N2
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L8E D

TEXAS INSTR (LIN/INTFQ).

TLO70, TLO70A, TLO71, TLO71A, TLO71B,
TLO72, TLO72A, TLO72B, TLO74, TLO74A, TLO74B,
LOW-NOISE JFET-INPUT OPERATIONAL AMPLIFIERS

B 49k1724 0077761 &b HE

TLO7S 7-79-15

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) -

TWO7__C
TLO7__M | TLO7_1 {TLO7_AC | UNIT
TLO7_BC

Supply voitage, Ve 4 (see Note 1) 18 18 18 \4

Supply voltage, Voc — {see Note 1} -18 -18 -18 \

Differential input voltage (see Note 2) +30 +30 +30 v

Input voltage (see Notes 1 and 3) +16 16 +16 v

Duration of output short circuit {see Note 4) unlimited | unfimited | unlimited

Continuous total dissipation ] See Dissipation Rating Table

Operating free-air tamperature range —~56 to 126| -40to 85| 0to 70 °Cc

Storage temperature range —86 to 150{—66 to 160|-65 to 150] °C

Case temperature for 60 seconds FK package 260 °C

Lead temperature 1,6 mm {1/16 inch) from case for 60 saconds J: 4G, or 300 300 300 °C
W package

. i D, N, or

Lead temperature 1,6 mm (1/16 inch} from case for 10 seconds 260 260 °C
P package

Lead temperature 1,6 mm (1/16 inch) from case tor 10 seconds L package 300 °C

NOTES: 1. All voitage values, except differential voitages,

3. The magnitude of the Input voltage must never exceed
4. The output may be shorted to ground or to either supply.
the dissipation rating is not exceeded.

Temp

are with respect to the midpoint between Vcc + and Voo —.
2. Differentlal voltages are at the noninverting input terminal with respect to
the magnitude of the supply voltage or 15 V, whichever is less.

tha inverting input terminal.

erature and/or supply voltages must be limited to ensure that

ssodwy jeuonessdp WN

DISSIPATION RATING TABLE
PACKAGE TA < 25°C DERATING DERATE TA = 70°C TA = §5°C Ta = 126°C
POWER RATING FACTOR ABOVE Ta POWER RATING POWER RATING POWER RATING
D {8-pin) 680 mW 5.8 mW/°C 33°C 464 mW 377 mW N/A
D {14-pin} 680 mW 7.6 mW/°C 60°C 608 mwW 494 mW N/A
FK 680 mW 11.0 mW/°C 8g°c 680 mW 680 mW 276 mW
JTLO7_M) 680 mW 11.0 mw/°C 88°C 680 mW 680 mW 276 mW
J (all others) 680 mW 8.2 mW/°C 67°C 666 mW 533 mW N/A
JG {TLO7_M) 680 mW 8.4 mW/°C 69°C 672 mW 6546 mW 210 mW
JG {all others) 680 mW 6.6 mW/°C 47°C 528 mW 429 mW N/A
L 680 mW 6.6 mW/°C 26°C 528 mW 429 mW 165 mwW
N 680 mW 9.2 mw/°C 76°C 680 mW 598 mW N/A
P 680 mW 8.0 mwW/°C 65°C 640 mW 520 mW N/A
w 680 mW 8.0 mW/°C 66°C 640 mW 520 mW 200 mW
2-390
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TEXAS INSTR (LIN/INTFC)

L4E D

M 49k1724 0077762 &4

TLO71M, TLO72M, TLO74M
LOW-NOISE JFET-INPUT OPERATIONAL AMPLIFIERS

T-79-15

electrical characteristics, Vog+ = +15 V {(unless otherwise noted)

TLO7TM
07
PARAMETER TEST CONDITIONS? TLO72M TL074M UNIT
MIN TYP MAX | MIN TYP MAX
Vo = 0, TA = 26°C 3 6 3 9
Vio Input offset voltage Rg = 500, |Ta = —65°C to 126°C 9 16 mv
Temperature
. Vo =0, Rs = 6500, .
*V|g coefficient of Ta = —B5°C to 125°C 18 18 rVi°C
input offset voltage
I Input offset Vo =0 TA = 26°C 8 100 6 100 pA
10 current¥ 0= Ta = —556°C to 126°C 20 20| nA 2
) Input bias current Vo=0 Ta = 26°C 85 200 85 200 pA
B P 0= TA = —65°C t0 1256°C 50 50 | nA
Common-mode -12 -12 ‘L’
VICR Ta = 26°C [ £11 to 11 to v [7)
input voltage range +15 +16 E
Maximum RL = 10 k2 Ta = 26°C +12 +13.5 +12 £13.6 'a_
Vom peak output R = 10k} o +12 +12 v
= - C to 126°C -
voltage swing RL = 2kQ Ta 86 ° =10 +10 E
Large-signal Vo = £10V,| Ta = 26°C 36 200 36 200 —
AyD differential voltage VimV [\
amplification RLz2kl |Ta= -65°Cto126°C 16 15 g
81 Unity-gain bandwidthf TA = 26°C 3 3 MHz =
Y Input resistance TA = 26°C 1012 1012 Q @
Common-mode Vic = VicR min, Vg = 0, Q
80 86 86 dB
CMRR rejection ratio Rg = 604, TA = 25°C 80 i 8-
Supply voltage
= f =0,
ksv  rejection ratio ch_ . 0*[:5 Vt_lc_' 9 ‘Z’E:’g 80 86 80 88 8
{AVee +/8V o) S r A
Supply current No load,” Vg =0,
| . . . s
CC (oach amplifier) Ta = 26°C 14 28 14 25| mA
Vo1/Vo2 Crosstalk attenuation] Ayp = 100, Ta = 26°C 120 120 dB

Al characteristics are measured under open-loop conditions with zero common-mods voltage unless otherwise specified.
Hinput bias currents of a FET-input operational amplifier are normal junction reverse currents, which are temperature sensitive as shown
in Figure 6. Pulse techniques must be used that will maintain the junction temperature as close to the ambient temperature as possible.

EXAS ‘V)
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TEXAS INSTR (LIN/INTFC) LE D WM 89kL1724 0077764 1 N

TLO70, TLO70A, TLO71, TLO71A, TLO71B,
TLO72, TLO72A, TLO72B, TLO74, TLO74A, TLO74B, TLO75
LOW-NOISE JFET-INPUT OPERATIONAL AMPLIFIERS

operating characteristics, Vog+ = £156V, TA = 25°C T-79-15
TLO7_M ALL OTHERS
PARAMETER TEST CONDITIONS N TP AKX | MiN_TYP  MAX UNIT
=10V, RL = 2 ko, )
SR Slew rate at unity gain G = 100 pF, See Figure 1 8 13 8 13 Vips
N Rise time Vi = 20 mV, RL = 2 k@, 0.1 0.1 §s
r overshoot factor CL = 100 pF, See Figure 1 20 20 %
Equivalent input _ f=1kHz 18 18 nViyHz
Y0 noise voltage Rs = 1000 f =10 Hzto 10kHz |. 4 a XY
Equivalent input _ _ —
In nalse current Rg = 1004, f = 1kHz 0.01 0.01 pA/yHZ
Total harmonic Vogms} = 10V, Rg = 1k, .
THD distortion RL = 2 k8, f=1kHz 0.003 0.003 ?"
PARAMETER MEASUREMENT INFORMATION
100 ko
czl( |
c1 500 pF
10 ko —i
1k0 Vv Y
Vi 1CL = V| —AA— -
| 100 pF .
L-.K.J SR = TLo70
22k
Cc = 18 pF RL CL=
for TLO70 = T 100 pF
and TLO70A = < L <
FIGURE 1. UNITY-GAIN AMPLIFIER FIGURE 2, GAIN-OF-10 FIGURE 3. FEED-FORWARD
INVERTING AMPLIFIER COMPENSATION

INPUT OFFSET VOLTAGE NULL CIRCUITS

vVce+
TLO71 .
% 1MQ

! N2
ﬁ O comp
1.6 kQ
TLO70 Vee-

FIGURE 4 FIGURE 5

TEXAS“’?

INSTRUMENTS 2393
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TEXAS INSTR (LIN/INTFQ) L4E D WM 49L172Y4 007?77LS 3 W
TLO70, TLO70A, TLO71, TLO71A, TLO71B,

TLO72, TLO72A, TLO72B, TLO74, TLO74A, TLO74B, TLO75 T-79-15
LOW-NOISE JFET-INPUT OPERATIONAL AMPLIFIERS

siaydwy [euonesadp !

2-394

TYPICAL CHARACTERISTICS T

INPUT BIAS CURRENT MAXIMUM PEAK OUTPUT VOLTAGE
Vs v§
FREE-AIR TEMPERATURE FREQUENCY
100 +16 T T Ty T 7T
EVcct = =16V > Vees = 216V AL = 10 kQ
ala Ta = 25°C
% L g 125 See Figure 2
T 10 S
™ ya - A
é y é £10 Vect = £10V
3 V4 5
5] v o \
g ! % 275
P pa o
@ 7 o
V4
E A g +6 Voo = 5V ||
—== I% £2.5
0.01 > [ \~‘4-
-60 -25 0 26 50 75 100 126 100 1k 10k 100k 1M 10M
Ta—Free-Air Toemperature— °C f—Frequency —Hz
FIGURE 6 FIGURE 7
MAXIMUM PEAK OUTPUT VOLTAGE MAXIMUM PEAK OUTPUT VOLTAGE
Vs Vs
FREQUENCY FREQUENCY
+16 £16 TTIIY T TTIT
ol TTEE] o T [T
TA = 26°C RL = 2 k@
e v - £16 A e - 25° L
gt125 o VU See Figure 2 2 125 L TA = 25 c‘ See Figure 2
S | 3 \
>
5 x10 5 10
-3 ] a =
& Ta = ~55°C
g Vee: = 10V 3 \ A
2 7.6 % 175
o Q
& \ E;
£ € Ta = 125°C
E +5 it E +5
E Voot = 6V %
2 s
| %26 | 2.5 Y
S S N
N > » |
0 0 ] il
100 1k 10k 100k 1M 110M 10 k 40k100k 400k1M AMIOM
f—Frequency—Hz f—Frequency—Hz
FIGURE 8 FIGURE 9

Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices. An
18-pF compensation capacitor is used with TLO70 and TLO70A.

Exas W
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TEXAS INSTR (LIN/INTFC)

L8E D

M 4961724 007?776k 5 WA
TLO70, TLO70A, TLO71, TLO71A, TLO71B

TLO72, TLO72A, TLO728B, TLO74, TLO74A, TLO74B, TLO75
LOW-NOISE JFET-INPUT OPERATIONAL AMPLIFIERS

TYPICAL CHARACTERISTICST

MAXIMUM PEAK OUTPUT VOLTAGE
vs
FREE-AIR TEMPERATURE

+156

> RL = 10 ka
o -

g 2125 RL =2kl
3 ] —
>

E 10

-3

g

[=]

% 7.5

[

o«

g

E +5

3

=

| £25

s Veetr = £16V

S See Figure 2

0
~-76 -60 -26 O
TA—Frae-Alr Temperature— °C

FIGURE 10

MAXIMUM PEAK OUTPUT VOLTAGE
Vs
SUPPLY VOLTAGE

25 60 75 100 125

+16 .
T
TA =

& £12.6 /
2
s
5 %10 /
a /
H /]
g *75 va
-9
§ is
E
»
s
T +2.5 4
=
g

0

0 2 4 6 8 10 12 14
{Voc 1| —Supply Voltage—V

FIGURE 12

Vom—Maximum Peak Output Voltage—V

Ayp—Differential Voltage Amplification—V/mV

T-79-15

MAXIMUM PEAK OUTPUT VOLTAGE
Vs
LOAD RESISTANCE

T

Vcclt - 15V
TA = 25°C
+12.5 [ See Figure 2

+15

T

+10 p
/|

+7.5

/

0
0.1

2.5

0.2 04 071 2 4
RL—Load Resistance—kQ

FIGURE 11

710

LARGE-SIGNAL
DIFFERENTIAL VOLTAGE AMPLIFICATION
vs
FREE-AIR TEMPERATURE

Operational Amplifiers S

1000

400

200

100

40

20

10

ES

- Ve = 15 V-
| Vo = x10V
RL = 2kQ

I ]

N

1
-75-50-26 0 25 50 75 100 125
Ta—Free-Air Tamperature— °C

FIGURE 13

tData at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices. An

18-pF compensation capacitor s used with TLO70 and TLO70A.

INSTRUMENTS
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TEXAS INSTR (LIN/INTFC) JAE D WM 89LL72y ﬁD???E? |

TLO70, TLO70A, TLO71, TLO71A, TLO71B,
TL072, TLO72A, TLO72B, TLO74, TLO74A, TLO74B, TLO76 -7
LOW-NOISE JFET-INPUT OPERATIONAL AMPLIFIERS -79-15

TYPICAL CHARACTERISTICST

TLO70

DIFFERENTIAL VOLTAGE AMPLIFICATION LARGE-SIGNAL

DIFFERENTIAL VOLTAGE AMPLIFICATION

vs
FREQUENCY WITH FEED-FORWARD and PHASE SHIFT

\'E
COMPENSATION FREQUENCY
108 LI T 106 T T u T
- Vee = 216V g Voc: = x65Vito £168V
S C2 = 3 pF - ~ | AL=2ke
é 108 TA = 26°C £ 108 N TA - 28°C
2 2 See Figura 3 'g- \
g 108 N < 104 DIFFERENTIAL —] go
e A\ & N VOLTAGE
© 2. N S.3 \ \AMPLIFICAT[ON
T S0 N 210 N et seale) a8° .
5 1 N N
ot 6102 5 102 20° ¢
o ¢ £ N 2
3 B e PHASE SHIFT N =
AT 5 101 135°
- a g (right scale) \
> 3 < | |
3 1 1 ] \ 180°
° 00 1k 10k 100k 1M 10M 1 10 100 1k 10k 100k1M 10M
E.i f—Frequency—Hz f—Frequency —Hz
g FIGURE 14 FIGURE 15
NORMALIZED UNITY-GAIN BANDWIDTH
and PHASE SHIFT COMMON-MODE REJECTION RATIO
vs v$s
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
89 ————r
1.3 1.03 g Voo: =218V
- UNITY-GAIN BANDWIDTH é R, = 10 k0
512 {left scale) — 102 & 88
3 £
c \ £
3 1 1.01 % 87
£ T~ 2 '@
] | ©
¢ ,L PHASE)\' —1, & 8gs
£ SHIFT \ 3 2 4
=2 {right scale} N g
3 oolb—tp— = 0.99 £ 85
N
5 \ s
E Vec: = £168V Q
t = B4 for Phase Shift g
0.7 | L ] | 0.97 O g3
-76 -60-26 O 26 60 76 100 126 —75 -60-26 0 26 50 75 100 126
Ta~Free-Alr Temperature-— °C TA—Free-Alr Temperature— °C
FIGURE 16 FIGURE 17

tData at high and low temperatures are applicable only within the rated operating free-alr temperature ranges of the various devices. An
18-pF compensation capacitor is usad with TLO70 and TLO70A,

]
INSTRUMENTS
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TEXAS INSTR (LIN/INTFC) L8E D

TLO70, TLO70A, TLO71, TLO71A, TLO71B
TLO72, TLO72A, TLO72B, TLO74, TLO74A, TLO74B, TLO7S
LOW-NOISE JFET-INPUT OPERATIONAL AMPLIFIERS

M 49kL724 0077768 9 WA

TYPICAL CHARACTERISTICS t

SUPPLY CURRENT PER AMPLIFIER
vs
SUPPLY VOLTAGE

T T
TA = 26°C
No signal
1.8 |~ No load

-
[~

IcC + —Supply Current—mA

e © o o

0 2 4 6 8 10 12 14 16
[Vce +|—Supply Voitage—Vv

FIGURE 18

TOTAL POWER DISSIPATED
Vs
FREE-AIR TEMPERATURE

2560 Ty
CC+ = &

2 225 No signal T
% 200 — No load 4
B 175 T~ l
§ T~ TL074, TLO75
G 160 [~
8 425
H
& 100 F—] TL072
E 76 T
|2 —
| B0 TLO70, TLO71
£ 26

0 )
~76-60-26 0 26 60 76 100 125
TA—Frea-Air Temperature— °C :

FIGURE 20

T-79-15

SUPPLY CURRENT PER AMPLIFIER

Operational Amplifiers ﬁ

Vs
FREE-AIR TEMPERATURE
2.0 T T y
Vec: = 216V

1.8 No signal T
< 1.6 No load |
g " ~J
0!' 1.4 - \\\
5 [~
£ 1.2 [~
3 |~
2 1.0
Q
a
,,-I,' 0.8
H 0.6
8
= 04

0.2

oL
-75 -556-26 0 25 50 75 100 125
Ta—Free-Air Tamperature— °C
FIGURE 19
NORMALIZED SLEW RATE
vs
FREE-AIR TEMPERATURE
1.18 —T
vVec: = 216V
. AL = 2k0
10 ¢, = 100 pF

Normalized Slew Rate
-

\\
0.96 \\
0.90
0.85
-76-60-26 0 26 50 75 100 125

TA—Free-Air Temperature— °C

FIGURE 21

1Data at high and low temperatures are applicable only within the rated operating free-air tamperature ranges of the various devices. An

18-pF compansation capacitor is used with TLO70 and TLO70A.
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TLO72, TLO72A, TLO72B
LOW-NOISE JFET-INPUT

, TL

TEXAS INSTR (LIN/INTFQC)
TLO70, TLO70A, TLO71, TLO71A, TLO71B,

L8E D

M 49L1724 0077769 0 R

074, TLO74A, TLO74B, TLO75
OPERATIONAL AMPLIFIERS

T-79-15

TYPICAL CHARACTERISTICS

EQUIVALENT INPUT NOISE VOLTAGE

1]
<

E-Y
o
P

w
(=]

FREQUENCY

Veg: = 16V
Ayp = 10

Rg = 100 Q

Ta = 26°C

N
o

-
(-

Vp—Equivalent input Noise Voltage—nV/vHz

o

10 40 100 4001k
f—Frequency —Hz

FIGURE 22

4k 10k 40k 100k

VOLTAGE-FOLLOWER
LARGE-SIGNAL PULSE RESPONSE

Vect = £165V
[==" RL = 2 ki
> 4 Cp = 100 pF
| \I‘A = 26°C
]
-]
% 2
g
a2 0
s /
é
h-}
§-2 /
g INPUT
= -4
A
-6
0 05 2 256 3 35
t—Time—pus .
FIGURE 24

THpD— Total Harmonic Distortion—%

Vo—Output Voltage—mV

1

0.4

0.001

TOTAL HARMONIC DISTORTION

FREQUENCY

FAyp = 1
- ViiRMS) = 6 V
- TA = 256°C

FVocx = 216V —

100 400 1k
f—Fraquency —Hz

28

24

20

16

12

FIGURE 23

4k 10k

OUTPUT VOLTAGE

ELAPSED TIME

L

OVERSHOOT,

fsoee

/

[

10%

B
|

[ty

-4

Vec: = £16V
Ry = 2 kO .
Ta = 26°C H
AT ]

o 01 02 03 04 05 06 07
t—Time—pus

FIGURE 25
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TEXAS INSTR (LIN/INTFC)

18E D WM 89kL1724 0077770 7 m

TLO70, TLO70A, TLO71, TLO71A, TLO71B
TLO72, TLO72A, TLO728B, TLO74, TLO74A, TLO74B, TLO75
LOW-NOISE JFET-INPUT OPERATIONAL AMPLIFIERS

TYPICAL APPLICATION DATA

RE = 100 k2
My
+15V

tor TLO75

c3

T-79-15

Vee+

OUTPUT

Vee-

R3

c c2

FIGURE 27. HIGH-Q NOTCH FILTER

Vee -

Vece+

TLO74t
+

Vee -

FIGURE 28. AUDIO DISTRIBUTION AMPLIFIER

N

A1 = R2 = 2R3 = 1.5 M0 .

c1 -CZ-C—;-HOpF

fo = ~———— = 1 kHz
2z R1C1

OUTPUT A

Operational Amplifiers

OUTPUT B

OUTPUT C
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TEXAS INSTR (LIN/INTFQ) L18E D WM 89bL1l74 0077771 9 W

TLO70, TLO70A, TLO71, TLO71A, TLO71B,
TL072. TLO72A, TLO72B, TLO74, TLO74A, TLO74B, TLO75 T-79-15
LOW-NOISE JFET-INPUT OPERATIONAL AMPLIFIERS

siodwy jeuonessdQ !

TYPICAL APPLICATION DATA

6 sin wt 1N4148 18 k@ {See Nots A)
AAA -5V

\AA e

T—-S cos wt

+18V

vee -
vee- 1k

i

1N4148 18 kil (See Note A)

88.4 k@
MA
Note A: These resistor values may be adjusted for a symmetrical output.

FIGURE 29. 100-kHz QUADRATURE OSCILLATOR

Vee+

0.1 4F
Tiouas

10k T \ 1 M0
p——AAA—— -

50 TLO71 OUTPUT

vt

>

FIGURE 30. AC AMPLIFIER

Exas W
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TEXAS INSTR (LIN/INTFC)

18E D

TL070, TLO70A, TLO71, TLO71A, TLO71B

M 89L1724 0077772 0 HH

TLO72, TLO72A, TLO72B, TLO74, TI.074A TLO74B, TLO75
LOW-NOISE JFET-INPUT OPERATIONAL AMPLIFIERS

TYPICAL APPLICATION DATA T-79-15
220 k0
0.00376 4F
u——-K 10 kit 0003 4F
0.01 uF 27 ka
"_—lé B MIN MIN
Vv 100 k0 > 100 kO
1 g+ BASS 23w S TREBLE Vee+
4 MAX )
10003 MAX
p b—OUTPUT
INPUT ~— \J
L’
! 10 kO 0.003 pF Vee-
BALANCE | !
100047403 10FF Sas hi & 68 ko
47 uF 10 pF
60 pF
7% uF T
- - L
FIGURE 31. IC PREAMPLIFIER
IC PREAMPLIFIER
RESPONSE CHARACTERISTICS
25 T TTITI
woltaxeass [ |1 T ] wax ]
~N Voo = 16V THEBLE/
o 16 LH—Ta = 25°C i}
"'i" ~\ See Figure 31 g
L 10 /
S /]
% 5 A
& N d
S o
1
£, AT
o 4 N
o / \
S-10 74
o N
> 1 1
-15 »% :
_20 =0 MIN __|
MIN BASS TREBLE
~25 (NI INEEE]I

20 40 100 200 400 1k 2k 4k 10k20k
f—Frequency—Hz

FIGURE 32
i
EXAS
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