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TLO81, TLO81A, TLO81B, TL082, TLO82A, TL082B
TLO82Y, TL084, TLOB4A, TL084B, TLOB4Y
JFET-INPUT OPERATIONAL AMPLIFIERS

SLOS081B - FEBRUARY 1977 ~ REVISED AUGUST 1984

symbols
TLO81 TL0B2 (each amplifier)
TLO084 (each amplifier)
OFFSET N1
IN+ "—‘ IN+ —J +
ouT ouT
IN- IN- —]=
OFFSET N2
description

The TLO8_ JFET-input operational amplifier family is designed to offer a wider selection than any previously
developed operational amplifier family. Each of these JFET-input operational amplifiers incorporates

* well-matched, high-voltage JFET and bipolar transistors in a monalithic integrated circuit. The devices feature
high slew rates, low input bias and offset currents, and low offset voltage temperature coefficient. Offset
adjustment and external compensation options are available within the TLO8_ family.

The C-suffix devices are characterized for operation from 0°C to 70°C. The I-suffix devices are characterized
for operation from —-40°C to 85°C. The M-suffix devices are characterized for operation over the full military
temperature range of —55°C to 125°C.
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schematic (each amplifier)

g

84 Q

OFFSET N1 OFFSET N2

/

TV
TLO81 Only

Component values shown are nominal.
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TLO81, TLO81A, TLO81B, TL082, TLO82A, TL082B
TL082Y, TL084, TL0O84A, TL084B, TLO84Y
JFET-INPUT OPERATIONAL AMPLIFIERS

SLOS081B ~ FEBRUARY 1977 - REVISED AUGUST 1994
e ]

TLO82Y chip information

These chips, when properly assembled, display characteristics similar to the TL082. Thermal compression or
ultrasonic bonding may be used on the doped-aluminum bonding pads. Chips may be mounted with conductive
epoxy or a gold-silicon preform.

BONDING PAD ASSIGNMENTS
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CHIP THICKNESS: 15 TYPICAL
BONDING PADS: 4 x 4 MINIMUM
Tgmax = 150°C

TOLERANCES ARE +10%.

20UT

ALL DIMENSIONS ARE IN MILS.
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TLO081, TLO81A, TL081B, TL082, TL082A, TL082B
TL082Y, TL084, TLO84A, TL084B, TL0OB4Y
JFET-INPUT OPERATIONAL AMPLIFIERS

SLOS081B ~ FEBRUARY 1977 - REVISED AUGUST 1994

TLO84Y chip information

These chips, when properly assembled, display characteristics similar to the TL084. Thermal compression or
uitrasonic bonding may be used on the doped-aluminum bonding pads. Chips may be mounted with conductive
epoxy or a gold-silicon preform.

BONDING PAD ASSIGNMENTS

Bidbhtdetatditaatdstttadastdantanda
P
S

>y CHIP THICKNESS: 15 TYPICAL
— 105 —b
|I|I|I|I|I|I|I|I|I|I|I|l|l|l|l|||||llllllllI|I|I|Illllllll'lll'I|I|I|Il||I'Ill'lll'l'lll'lli'lll'lll‘lllll BONDING PADS: 4 x 4 M‘NlMUM

Tymax = 150°C

TOLERANCES ARE 110%.

ALL DIMENSIONS ARE iN MILS.

PiIN (11) IS INTERNALLY CONNECTED
TO BACKSIDE OF CHIP.
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TL082Y, TL084, TLO84A, TL084B, TL084Y
JFET-INPUT OPERATIONAL AMPLIFIERS
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

TLO8_C

TLO8_AC | TLOS_| TLOS_M UNIT

TLO8_BC
Supply voltage, VcC 4+ (see Note 1) 18 18 18 \
Supply voltage Vo — (see Note 1) -18 -18 -18 \
Differential input voltage, V|p (see Note 2) +30 +30 +30 v
Input voltage, V| (see Notes 1 and 3) +1§ +15 115 v
Duration of output short circuit (see Note 4) unlimited unlimited unlimited
Continuous total dissipation See Dissipation Rating Table
Operating free-air temperature range, Tp 0to 70 —40to85 | -55t0125 °C
Storage temperature range ~65t0 150 | -65t0 150 | —~65to 150 °C
Case temperature for 60 seconds FK package 260 °C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds J or JG package 300 °C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds gx‘ ;é:;g " 260 260 °C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. Alivoltage values except differential voltages are with respect to the midpoint between Vg¢ . and Voo —.

Differential voltages are at IN+ with respect to IN—.

2.
3. The magnitude of the input voltage must never exceed the magnitude of the supply voitage or 15 V, whichaver is less.
4. The output may be shorted to ground or to either supply. Temperature and/or supply voltages must be limited to ensure that the

dissipation rating is not exceeded.

DISSIPATION RATING TABLE

PACKAGE Ta <25°C DERATING DERATE TA =70°C Ta =85°C TA =125°C
POWER RATING FACTOR ABOVE Tpo POWER RATING POWER RATING POWER RATING
D (8 pin) 680 mW 5.8 mW/°C 32°C 464 mW 377 mW N/A
D (14 pin) 680 mW 7.6 mW/°C 60°C 608 mW 494 mW N/A
FK 680 mwW 1.0 mW/°C 88°C 680 mwW 680 mW 275 mwW
J 680 mW 1.0mwW/reC 88°C 680 mW 680 mW 275 mW
JG 680 mW 8.4 mW/°C 69°C 672 mW 546 mW 210 mw
N 680 mW 9.2 mW/°C 76°C 680 mW 598 mW N/A
P 680 mW 8.0 mW/°C 65°C 640 mW 520 mW N/A
PW (8 pin) 525 mW 4.2 mW/°C 25°C 336 mW N/A N/A
PW (14 pin) 700 mW 5.6 mwW/°C 25°C 448 mW N/A N/A
U 675 mwW 5.4 mW/°C 25°C 432 mW 351 mW 135 mwW
w 680 mwW 8.0 mW/°C 65°C 640 mW 520 mW 200 mwW
1 Texas
INSTRUMENTS
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, TL084B, TL084Y
ONAL AMPLIFIERS
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, TLO84A
OPERATI

TLO81, TLOB1A, TLO81B, TL082, TL082A, TL082B

TLO82Y, TL084
JFET-INPUT

SLOS0818B, FEBRUA|
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TL081, TL0O81A, TL081B, TL082, TL082A, TL082B
TL082Y, TL084, TLOB4A, TL084B, TL0B4Y
JFET-INPUT OPERATIONAL AMPLIFIERS

SLOS081B - FEBRUARY 1977 — REVISED AUGUST 1984

electrical characteristics, Vo + = £15 V (unless otherwise noted)

TLO81M, TLO82M TLO84M UNIT
PARAMETER T 11
TEST CONDITIONS Ta MIN TYP MAX| MIN TYP MAX | UNIT
V Input offset volta Vo=0, Rg=50Q 25°C 3 8 3 9 mv
v e =0, -
10 P ¢ o= 78 Z55°C 0 125°C 9 15| mv
Temperature
[+iV]Te} coefficient of input Vo=0, Rg=50Q |-55°Cto125°C 18 18 uv/reG
offset voltage
I Inout offset & Va0 25°C 5 100 5 100| pA
=
10 Aput offset curren © 125°C 20 20| nA
25°C 30 200 30 200 pA
| i 23 Vp=0
1B Input bias current (e} 125°C 50 50 oA
. -12 -12
Common-mode input N
VIcR voltage range 25°C £ to 11 to v
15 15
Rp = 10 kQ 25°C +12 £135 12 135 v
Maximum peak
V . R 2 10kQ 12 +12 \Y
oM output voltage swing L -55°C to 125°C
RL22kQ £10 %12 £10  £12 v
Vo=2110V, o
Large-signal differential Rez 2kQ 25°C 26 200 25 200 Vimv
Avp voitage Vo=t10V
lificati Q= ’ —55° o
ampiilication RL>2kQ 55°C to 125°C 15 15 vimv
By Unity-gain bandwidth 25°C 3 3 MHz
n Input resistance 25°C 1012 1012 Q
Common-mode Vic = VicRmin, o
CMRR rejection ratio Vo=0, Rg=50Q 25°C 80 86 80 86 a8
Supply voltage
ksVR  rejection ratio Ve e 25°C 80 86 80 86 B
(AVcc+/AVio) ’
Supply current o
Icc (per amplifier) Vo =0, Noload 25°C 14 28 14 28| mA
Vo1/Vo2 Crosstalk attenuation Ayp = 100 25°C 120 120 dB

t All characteristics are measured under open-loop conditions with zero common-mode input voltage unless otherwise specified.
Input bias currents of a FET-input operational ampilifier are normal junction reverse currents, which are temperature sensitive as shown in
Figure 18. Puise techniques must be used that will maintain the junction temperatures as close to the ambient temperature as is possible.

operating characteristics, Voo+ = +15 V, Ta = 25°C (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
V=10V, RL=2kQ, Ci_=100pF, See Figure 1 8* 13
SR Siew rate at unity gain Vi=10V, RL=2kQ, Cp =100pF, 5* Vius
Ta =—55°C to 125°C, See Figure 1
tr Rise time 0.05 us
Vi=20mV, Ry =2 CL=100pF, See Figure 1
Overshoot tactor | L=2ka, O P qu 20%
) ) ) f=1kHz 18 nVAHz
Vn Equivalent input noise voltage |Rg=20Q
f=10Hz to 10 kHz 4 uv
In Equivalent input noise current | Rg =20 Q, fx1kHz 0.01 pANHZ
THD  Total harmonic distortion VO(rms)= 10V, Rg<1kQ R| 22kQ, f=1kHz 0.003%

+On products compliant to MIL-STD-883, Class B, this parameter is not production tested.

{1’ TEXAS
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TLO82Y, TLO084, TLO84A, TL084B, TL084Y
JFET-INPUT OPERATIONAL AMPLIFIERS
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electrical characteristics, Vo =+15V, Ta = 25°C (unless otherwise noted)

PARAMETER TEST CONDITIONST TLOB2Y, TLOBAY UNIT
MIN TYP MAX
Vio Input offset voltage Vo =0, Rg =50 Q, 3 151 mv
ayvio Temperature coefficient of input offset voltage Vo=0, Rs =50Q, 18 uv/°C
o Input offset currentt Vo =0, 5 200| pA
B Input bias currentt VO =0, 30 400| pA
-12
VICR Common-mode input voltage range £ to Vv
15
Vom Maximum peak output voltage swing RL = 10 kQ, 12 +13.5 \
AvD Large-signal differential voltage amplification Vo=110V, RL2 2kQ 25 200 VimV
B4 Unity-gain bandwidth 3 MHz
fi Input resistance 1012 Q
- ) Vic = VigRmin, Vg =0, 70 86 dB
CMRR Common-mode rejection ratio Rg:- SOl%R o 70 86 B
ksvR Supply voltage rejection ratio (AVcCs /AVIO) xgc_:)i 15Viot9 ;S =500 ;g 22 32
Icc Supply current (per amplifier) Vo =0, No load 1.4 28| mA
VO1/VQ2 Crosstalk attenuation Ayp =100 120 dB

1 All characteristics are measured under open-loop conditions with zero common-mode voltage unless otherwise specified.
% Input bias currents of a FET-input operational amplifier are normal junction reverse currents, which are temperature sensitive as shown in
Figure 18. Pulse techniques must be used that will maintain the junction temperature as close to the ambient temperature as possible.

operating characteristics, Vo = 15V, Ta = 25°C

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
SR Slew rate at unity gain Vi=10V, R =2k, CL = 100 pF, See Figure 1 8 13 V/ps
L 2':::::( — Vj=20mV,  R_=2kQ, C_=100pF, See Figure 1 :ﬁ B
Vn Equivalent input noise vottage | Rg=20Q f= 1 kHz 18 nVAHz
f=10Hzto 10 kHz 4 uv
In Equivalent input noise current |Rg =200, f=1kHz 0.01 pANHz
THD  Total harmonic distortion VO(ms) =10V, Rg<1kQ, R 22kQ, f=1kHz 0.003%
Q‘ TEXAS
INSTRUMENTS
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TLO81, TLO81A, TL081B, TL082, TL082A, TL082B
TLO082Y, TL084, TLO84A, TL084B, TL084Y
JFET-INPUT OPERATIONAL AMPLIFIERS
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PARAMETER MEASUREMENT INFORMATION

10 kQ

ouT Vi -
Vi »IT out
Cy =100 pF ) vn * CL = 100 pF

RL=2kQ _LV AL f v

Figure 2. Gain-of-10 Inverting Amplifier
Figure 1. Unlty-Gain Amplifier

e TLo81
c2 IN- -
+— b our
C1 500 pF IN+ y N2
+——]
IN- —AA—4 N1
— ouT
1.5kQ
T |
“:L vVee-
Figure 3. Feed-Forward Compensation Figure 4. TL081 Input Offset Voltage Null Circuit
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TL081, TLO81A, TLO81B, TL082, TLO82A, TL082B
TLO82Y, TL084, TLO84A, TL084B, TL0O84Y
JFET-INPUT OPERATIONAL AMPLIFIERS

SLOS081B - FEBRUARY 1977 — REVISED AUGUST 1994

TYPICAL CHARACTERISTICS

Table of Graphs
FIGURE
vs Frequency 56,7
N vs Free-air temperature 8
VoM Maximum peak output voltage vs Load resistance 9
vs Supply voltage 10
Large-signal differential voltage amplification vs Eree—air temperature jl
AVD vs Frequency 12
Differential voltage amplification vs Frequency with feed-forward compensation 13
Pp Total power dissipation vs Free-air temperature 14
vs Free-air temperature 15
lcc Supply current vs Supply voltage 16
B Input bias current vs Free-air temperature 17
Large-signal pulse response vs Time 18
Vo Output voltage vs Elapsed time 19
CMRR Common-mode rejection ratio vs Free-air temperature 20
Vn Equivalent input noise voltage vs Frequency 21
THD Total harmonic distortion vs Frequency 22
MAXIMUM PEAK OUTPUT VOLTAGE MAXIMUM PEAK OUTPUT VOLTAGE
vs vs
FREQUENCY FREQUENCY
+15 T T TTTTO A 16 T
Veex=115V RL= [ Rl =2kQ
>| TA =25°C > Tk = 25°C
§¢12.5 | See Figure 2 1 128 Vec+=£15V H See Figure 2
3 g
g 10 2 110
B Vee+=110V F]
3 \ g Vege=+10V
-’é 175 x 115
§ F
E +5 Veer=18V  H F—N—. E 15
é E Vec+=15V
125 ] T
2. .
5 g +2.5
N >
o Il h o _ N
100 1tk 10k 100k 1M 10M 100 1k 10k 100k 1M 10M
f ~ Frequency - Hz { —~Frequency —Hz
Figure 5 Figure 6
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+15
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Figure 9

VoM-— Maximum Peak Output Voltage — V

VoM — Maximum Peak Output Voltage - V

TYPICAL CHARACTERISTICS?

MAXIMUM PEAK OUTPUT VOLTAGE
vs
FREE-AIR TEMPERATURE

+15 T T
RL= 10kQ
+12.5
RL = 2kQ
+10
7.5
5
+2.5
Veer=115V
See Flgure 2
0 H |
-756 =50 -25 O 25 50 75 100 125
Ta - Free-Air Temperature - °C
Figure 8
MAXIMUM PEAK OUTPUT VOLTAGE
vs
SUPPLY VOLTAGE
15 T T
RL =10 kQ
Ta = 25°C
+12.5
/!
+10 /
+7.5 //
/]
+5
125 ‘
0

2 4 ] 8 10 12 14 16
Vo +| — Supply Voltage -V

Figure 10

1 Data at high and low temperatures are applicable onty within the rated operating free-air temperature ranges of the various devices.
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TYPICAL CHARACTERISTICST

LARGE-SIGNAL
DIFFERENTIAL VOLTAGE AMPLIFICATION

vs
FREE-AIR TEMPERATURE
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TA — Free-Air Temperature - °C
Figure 11
LARGE-SIGNAL
DIFFERENTIAL VOLTAGE AMPLIFICATION
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Figure 12

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

DIFFERENTIAL VOLTAGE AMPLIFICATION TOTAL POWER DISSIPATED
vs vs
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SUPPLY CURRENT PER AMPLIFIER SUPPLY CURRENT
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Flgure 15 Figure 16

t Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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TYPICAL CHARACTERISTICSt

INPUT BIAS CURRENT
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FREE-AIR TEMPERATURE LARGE-SIGNAL PULSE RESPONSE
100 p——p————— 6 Vee:=£15V
E Voge=+15V —~ RL=2kQ
~ 4 / Cp =100 pF
B > TA = 25°C
f 10 é Output
2 Z 3
3 r4 T /
_g 1 —_— 8 0
2 — 7 g
b -]
g E 2 \
: E
a2 0.1 £ / Input \
'f -4 A
0.01 [ -6

-50 -25 0 25 50 75 100 125 0 05 t 15 2 25 3 35
Ta —Free-Alr Tomperature — °C t-Time~ps
Figure 17 Figure 18
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Figure 19 Figure 20

1 Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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TYPICAL CHARACTERISTICS?
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Figure 21
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Figure 22

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

APPLICATION INFORMATION

—— Output

1kQ

Figure 23. 0.5-Hz Square-Wave Oscilllator
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Figure 24. High-Q Notch Filter
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1uF
Input —-{ \L
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APPLICATION INFORMATION
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Vees

6 sin wt 1N4148
—— g P AAA -15V
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1kQ {see Note A)
y 18 pF <
Vees ( b
88.4 kQ vVee:
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88.4 kQ (see Note A)
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V\N—@
L
5
£

100 kQ

b AAA—— Vcc+

l;_T
=

+
>—0—-‘ Output C
+

Figure 25, Audio-Distribution Amplifier

®— QuiputB

NOTE A: These resistor values may be adjusted for a symmetrical output.

Figure 26. 100-KHz Quadrature Oscillator

6 cos wt
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TLO81, TLO81A, TL081B, TL082, TLO82A, TL082B
TLO82Y, TL084, TLOB4A, TL084B, TLOB4Y
JFET-INPUT OPERATIONAL AMPLIFIERS

SLOS081B ~ FEBRUARY 1977 — REVISED AUGUST 1984

APPLICATION INFORMATION
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Y/ \
2 kHz/div 2 kHz/dIv
Second-Order Bandpass Fllter Cascaded Bandpass Filter
fo =100 kHz, @ =30, GAIN =4 fo = 100 kHz, Q = 69, GAIN = 16

Figure 27. Positive-Feedback Bandpass Filter
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