TLO082

General purpose JFET dual operational amplifiers

Features

m Wide common-mode (up to V™) and
differential voltage range

Low input bias and offset current
Output short-circuit protection

High input impedance JFET input stage
Internal frequency compensation

Latch up free operation

High slew rate: 16 V/us (typical)

Description

The TLO082,IS high speed JFET input dual
operational amplifiers

incorporating well matched, high voltage JFET
and bipolar transistors in a monolithic integrated
circuit.

The devices feature high slew rates, low input
bias and offset current, and low offset voltage
temperature coefficient.

Pin connections (top view)

\_
1 [] [] 8
2 [ []7
3 [] [ 16
4[] [ 15
1 - Output 1

2 - Inverting input 1

3 - Non-inverting input 1
4-Veo

5 - Non-inverting input 2
6 - Inverting input 2

7 - Output 2

8-Vee*
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TLO082

1 Schematic diagram

Figure 1. Schematic diagram
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2 Absolute maximum ratings and operating conditions
Table 1. Absolute maximum ratings
Symbol Parameter TLO{::II’ Al, TLOS;g’ AC, Unit
Voe | Supply voltage () +18
Vi, |Input voltage @ +15 %
Vig Differential input voltage ) +30
Piot Power dissipation 680 mwW
Thermal resistance junction to ambient(®
SO-8 125 o
Rinja DIP8 85 CW
TSSOP8 120
Thermal resistance junction to case
SO-8 40 5
Riie DIP8 41 cw
TSSOP8 37
Output short-circuit duration ® Infinite
Tstg Storage temperature range -65 to +150 °C
HBM: human body model(® 1 kV
ESD | MM: machine model(”) 200
CDM: charged device model(®) 1500 v

All voltage values, except differential voltage, are with respect to the zero reference level (ground) of the
supply voltages where the zero reference level is the midpoint between Vgt and Vg™

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

Differential voltages are the non-inverting input terminal with respect to the inverting input terminal.

Short-circuits can cause excessive heating. Destructive dissipation can result from simultaneous short-
circuit on all amplifiers.

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

Human body model: 100 pF discharged through a 1.5 kQ resistor between two pins of the device, done for
all couples of pin combinations with other pins floating.

Machine model: a 200 pF cap is charged to the specified voltage, then discharged directly between two
pins of the device with no external series resistor (internal resistor < 5 ©), done for all couples of pin
combinations with other pins floating.

Charged device model: all pins plus package are charged together to the specified voltage and then
discharged directly to the ground.

Table 2. Operating conditions

Symbol Parameter TLO82I, Al, Bl | TL082C, AC, BC Unit
Vee | Supply voltage 6 to 36 \%
Toper | Operating free-air temperature range -40 to +105 0to +70 °C
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3 Electrical characteristics
Table 3. Vee = £15V, Tymp = #25°C (unless otherwise specified)
TLO82 TLO82C
Symbol Parameter Unit
Min. | Typ. | Max. | Min. | Typ. | Max.
Input offset voltage (Rg = 509)
Tamp = +25°C TLO82 3 10 3 10
TLO82A 3 6
Vio TLO82B 1 3 mV
Tmin < Tamb < Tmax1L082 13 13
TLO82A 7
TLO82B 5
DVi, |Input offset voltage drift 10 10 pv/°C
Input offset current ()
lio Tamp = +25°C 5 100 5 100 pA
Tmin < Tamb < Tmax 4 10 nA
Input bias current
lip Tamp = +25°C 20 | 200 20 | 400 pA
Tmin < Tamb < Tmax 20 20 nA
Large signal voltage gain (R =2kQ V,=+10V)
Avd Tamb = +25°C 50 | 200 25 | 200 V/mv
Tmin < Tamb < Tmax 25 15
Supply voltage rejection ratio (Rg = 50€)
SVR Tamb = +25°C 80 86 70 86 dB
Tmin < Tamb < Tmax 80 70
Supply current, no load
lcc Tamb = +25°C 14 | 25 14 | 25 mA
Tmin < Tamb < Tmax 25 25
Viem Input common mode voltage range =11 +115 =11 +11 s \
C d jecti tio (Rg = 50Q
ommon mode rejection ratio (Rg ) 80 86 0 86
CMR Tamp = +25°C 80 70 dB
Tmin < Tamb < Tmax
Output short-circuit current
los Tamp = +25°C 10 40 60 10 40 60 mA
Trin < Tamb < Trax 10 60 10 60
Output voltage swing
Tamp = +25°C R = 2kQ 10 12 10 12
*Vopp RL = 10kQ 12 | 135 12 | 135 \Y
Tmin<Tamb <Tmax RL=2kQ 10 10
RL = 10kQ 12 12
SR Slew rate
Vip = 10V, R = 2kQ, C_ = 100pF, unity gain 8 16 8 16 V/us
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Table 3. Vee = 215V, Tymp = +25°C (unless otherwise specified) (continued)
TL082I,g(I:,AI,BC, TLO82C
Symbol Parameter Unit
Min. | Typ. | Max. | Min. | Typ. | Max.
¢ Rise time
' Vin =20mV, R_ = 2kQ C| = 100pF, unity gain 0.1 0.1 ps
Overshoot
Kov Vin =20mV, R = 2kQ C| = 100pF, unity gain 10 10 %
GBP Gain bandwidth product
Vin = 10mV, R_ = 2kQ C| = 100pF, F= 100kHz 25 4 25 4 MHz
Ri Input resistance 102 10'2 Q
THD Total harmonic distortion
F=1kHz, R, = 2kQC, =100pF, A,=20dB, V,=2V, 0.01 0.01 %
o Equivalent input noise voltage nv
n Rg=100Q F = 1kHz 15 15 Mz
Zm Phase margin 45 45 degrees
Channel separation
Vo1/V, 120 120 dB
offoz 1A, =100

1. The input bias currents are junction leakage currents which approximately double for every 10° C increase in the junction
temperature.
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Figure 2. Maximum peak-to-peak output Figure 3. Maximum peak-to-peak output
voltage versus frequency voltage versus frequency
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Figure 4. Maximum peak-to-peak output Figure 5. Maximum peak-to-peak output
voltage versus load resistance voltage versus frequency
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Figure 6. Maximum peak-to-peak output Figure 7. Maximum peak-to-peak output
voltage versus free air temperature voltage versus supply voltage
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Figure 8. Input bias current versus free air  Figure 9. Large signal differential voltage
temperature amplification and phase shift
versus frequency
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Figure 10. Supply current per amplifier versus Figure 11. Large signal differential voltage

free air temperature amplification versus free air temp.
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Figure 12. Total power dissipation versus free Figure 13. Supply current per amplifier versus

air temperature supply voltage
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Figure 14. Common mode rejection ratio Figure 15. Output voltage versus elapsed time
versus free air temperature
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Figure 16. Voltage follower large signal pulse Figure 17. Equivalent input noise voltage
response versus frequency
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Figure 18. Total harmonic distortion versus
frequency
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Parameter measurement information

Figure 19. Voltage follower
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Figure 20. Gain-of-10 inverting amplifier
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Typical applications
Figure 21. 100 kHz quadruple oscillator
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* These resistor values may be adjusted for a symmetrical output
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DIP8 package information
Figure 22. DIP8 package mechanical drawing
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Table 4. DIP8 package mechanical data
Dimensions
Ref. Millimeters Inches
Min. Typ. Max. Min. Typ. Max.
A 5.33 0.210
Al 0.38 0.015
A2 2.92 3.30 4.95 0.115 0.130 0.195
b 0.36 0.46 0.56 0.014 0.018 0.022
b2 1.14 1.52 1.78 0.045 0.060 0.070
c 0.20 0.25 0.36 0.008 0.010 0.014
D 9.02 9.27 10.16 0.355 0.365 0.400
7.62 7.87 8.26 0.300 0.310 0.325
E1 6.10 6.35 7.11 0.240 0.250 0.280
e 2.54 0.100
eA 7.62 0.300
eB 10.92 0.430
L 2.92 3.30 3.81 0.115 0.130 0.150
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6.2

S0-8 package information

Figure 23. SO-8 package mechanical drawing
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Table 5. S0-8 package mechanical data

Dimensions
Ref. Millimeters Inches
Min. Typ. Max. Min. Typ. Max.
A 1.75 0.069
Al 0.10 0.25 0.004 0.010
A2 1.25 0.049
b 0.28 0.48 0.011 0.019
c 0.17 0.23 0.007 0.010
D 4.80 4.90 5.00 0.189 0.193 0.197
E 5.80 6.00 6.20 0.228 0.236 0.244
E1 3.80 3.90 4.00 0.150 0.154 0.157
e 1.27 0.050
h 0.25 0.50 0.010 0.020
L 0.40 1.27 0.016 0.050
k 1° 8° 1° 8°
cce 0.10 0.004
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