TLO81, TLOS1A, TLO81B, TL082, TL082A, TL082B

TL084, TLOS4A, TLOB4B
JFET-INPUT OPERATIONAL AMPLIFIERS

SLOS081G - FEBRUARY 1977 — REVISED SEPTEMBER 2004

® | ow Power Consumption

® \Wide Common-Mode and Differential
Voltage Ranges

® | ow Input Bias and Offset Currents

® | ow Total Harmonic

Distortion

Output Short-Circuit Protection

... 0.003% Typ

description/ordering information

High Input Impedance ... JFET-Input Stage
Latch-Up-Free Operation
High Slew Rate ... 13 V/us Typ

Common-Mode Input Voltage Range
Includes V cc+

The TLO8x 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 monolithic 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 TLO8x 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 Q-suffix devices are characterized for operation from —40°C to 125°C.
The M-suffix devices are characterized for operation over the full military temperature range of —-55°C to 125°C.

ORDERING INFORMATION

Viomax N ORDERABLE TOP-SIDE
™ AT 25°C PACKAGE PART NUMBER MARKING
Tube of 50 TLO81CP TLO81CP
PDIP (P)
Tube of 50 TLO82CP TLO82CP
PDIP (N) Tube of 25 TLOB4CN TLO84CN
Tube of 75 TLO81CD
TLO81C
Reel of 2500 TLO81CDR
Tube of 75 TLO82CD
SOIC (D) TLO82C
Reel of 2500 TLO82CDR
Tube of 50 TLO84CD
0°C to 70°C 15 mV TLO84C
Reel of 2500 TLO84CDR
Reel of 2000 TLO81CPSR TO81
SOP (PS)
Reel of 2000 TLO82CPSR T082
SOP (NS) Reel of 2000 TLOSACNSR TLO84
Tube of 150 TLO82CPW
T082
Reel of 2000 TLO82CPWR
TSSOP (P
(PW) Tube of 90 TLOS4ACPW
T84
Reel of 2000 TLOS4CPWR 08

T Package drawings,

standard packing quantities, thermal data, symbolization, and PCB design guidelines are available at

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments

dard warranty. Prod
testing of all parameters.

g does not

ily include
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description/ordering information (continued)

ORDERING INFORMATION

Viomax ¥ ORDERABLE TOP-SIDE
T AT 25°C PACKAGE PART NUMBER MARKING
Tube of 50 TLO81ACP TLO81ACP
PDIP (P)
Tube of 50 TLO82ACP TLO82ACP
PDIP (N) Tube of 25 TLOS4ACN TLOS4ACN
Tube of 75 TLO81ACD
Reel of 2500 TLOS81ACDR 0B1AC
6 mV Tube of 75 TLO82ACD
SOIC (B) Reel of 2500 TLO82ACDR 082AC
Tube of 50 TLO84ACD
Reel of 2500 TLO84ACDR TLOB4AC
SOP (PS) Reel of 2000 TLO82ACPSR TO82A
0°C to 70°C
° SOP (NS) Reel of 2000 TLOB4ACNSR TLO84A
Tube of 50 TLO81BCP TLOS1BCP
PDIP (P)
Tube of 50 TLO82BCP TLO82BCP
PDIP (N) Tube of 25 TLO84BCN TLO84BCN
Tube of 75 TLO81BCD
081BC
3mv Reel of 2500 TLO81BCDR
Tube of 75 TLO82BCD
SOIC (D) 082BC
Reel of 2500 TLO82BCDR
Tube of 50 TL084BCD
TLO84BC
Reel of 2500 TLO84BCDR
Tube of 50 TLOS1IP TLOSLIP
PDIP (P)
Tube of 50 TLOS2IP TLOS2IP
PDIP (N) Tube of 25 TLO84IN TLOS1IN
Tube of 75 TLO81ID
TLOS1I
Reel of 2500 TLOS1IDR
-40°C to 85° 6 mv
0°Clo8s5°C m Tube of 75 TL082ID
SOIC (D) TLO82I
Reel of 2500 TLO82IDR
Tube of 50 TLO84ID
TLOS4I
Reel of 2500 TLO84IDR
TSSOP (PW) Reel of 2000 TLOS2IPWR 2082
Tube of 50 TLO84QD
-40°C to 125° v IC (D TLO84QD
0°Cto 125°C om soic® Reel of 2500 TLO84QDR 084Q
CDIP (3) Tube of 25 TLO84MJ TLO84MJ
9 mvVv
LCCC (FK) Reel of 55 TLO84FK TLO84FK
-55°C to 125°C
6 my CDIP (JG) Tube of 50 TLO82MJG TLO82MJG
m
LCCC (FK) Tube of 55 TLO82MFK TLO82MFK

t Package drawings, standard packing quantities, thermal data, symbolization, and PCB design guidelines are available at

www.ti.com/sc/package.
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TLO81, TLO81A, TLO81B
D, P, OR PS PACKAGE

TLO82, TLO82A, TL082B
D, JG, P, PS, OR PW PACKAGE

TLO84, TLO84A, TLO84B
D, J, N, NS, OR PW PACKAGE

(TOP VIEW) (TOP VIEW)
oFFsETNL[]1 8|l NC out [[1 8l Vec+
IN-[] 2 7l Vec+ 1N-[] 2 7] 20UT
IN+[]3 6] OUT 1N+ ] 3 6] 2IN-
Vee-[l4 5[] OFFSET N2 Vee-[] 4 5[] 2IN+

NC - No internal connection

TLO82M . . . FK PACKAGE

(TOP VIEW)

10UT [ 1 o 14]] 40UT
1UN-[] 2 13[] 4IN-
1N+[] 3 12[] 4IN+
Vee+[] 4 1] Vee-
2IN+[] 5 10[] 3IN+
2IN-[] 6 9[] 3IN-
20UT [] 7 8[] 30UT

TLO84M . .. FK PACKAGE

(TOP VIEW)

I '5 '5 [

20002

- -2 <
/4 e | i | - -

3 2 1 2019
] 4 18[] 4IN+
15 17[] NC
16 161 Vec-
] 7 15[] NC
] 8 14[] 3IN+

9 10 11 12 13

| o 1 I Y o |

I = O |

z2zZ2z

~Q 95

NC - No internal connection

(TOP VIEW)
+
[©) 5 [®) 80
z 9 z>z
QL | = | = - -
3 2 1 2019
NC :|4 18] NC 1IN+
1N-{]s 171 20UT NC
NC ]6 16| NC Vee+
1N+ []7 15[} 2IN- NC
NC [] 8 14[] NC 2IN+
9 10 11 12 13
o N o o
O 1o+ 0
Z2002z2Z2
>O N
NC - No internal connection
symbols
TLO81

TLO82 (EACH AMPLIFIER)
TLO84 (EACH AMPLIFIER)

OFFSET N1
IN+ IN+ +
ouT ouT
IN- IN- —=
OFFSET N2
i
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schematic (each amplifier)

Vee+ ¢

A
-

\

N= 64 Q
ouT
128 Q
J . 64 Q
c1 >
HJ

Vce-

-

} 1080 Q
: o

\

OFFSET N1 OFFSET N2

TLO81 Only

Component values shown are nominal.
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted) T
TLO8_C
TLO8_AC TLO8_| TLO84Q TLO8_M UNIT
TLO8_BC
Supply voltage, V¢ + (see Note 1) 18 18 18 18 Vv
Supply voltage Vcc - (see Note 1) -18 -18 -18 -18 \Y,
Differential input voltage, V|p (see Note 2) +30 +30 +30 +30 \%
Input voltage, V| (see Notes 1 and 3) +15 +15 +15 +15 Y,
Duration of output short circuit (see Note 4) Unlimited Unlimited Unlimited Unlimited
Continuous total power dissipation See Dissipation Rating Table
Operating free-air temperature range, Ta Oto 70 -40to 85 | —40to 125 | -55t0 125 °C
D package (8-pin) 97 97
D package (14-pin) 86 86
N package (14-pin) 76 76
Package thermal impedance, 03 NS package (14-pin) 80 oW
(see Notes 5 and 6) P package (8-pin) 85 85
PS package (8-pin) 95 95
PW package (8-pin) 149
PW package (14-pin) 113 113
Operating virtual junction temperature 150 150 150 150 °C
Case temperature for 60 seconds, Tc FK package 260 °C
]Ic_oeraéjotzgcpgenrg;ure 1,6 mm (1/16 inch) from case J or JG package 300 oc
Storage temperature range, Tstg -65t0 150 | - 6510 150 | —65to 150 | - 65 to 150 °C

t Stresses b

eyond 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. Allvoltage values, except differential voltages, are with respect to the midpoint between Vo + and Ve -.
2. Differential voltages are at IN+ with respect to IN-.
3. The magnitude of the input voltage must never exceed the magnitude of the supply voltage or 15 V, whichever 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.
5. Maximum power dissipation is a function of T j(max), 634, and Ta. The maximum allowable power dissipation at any allowable
ambient temperature is Pp = (Tg(max) — Ta)/63a. Operating at the absolute maximum T3 of 150°C can affect reliability.
6. The package thermal impedance is calculated in accordance with JESD 51-7.
DISSIPATION RATING TABLE
PACKAGE Ta £25°C DERATING DERATE Tp =70°C Tp =85°C Ta =125°C
POWER RATING FACTOR ABOVE Tp POWER RATING POWER RATING POWER RATING
D (14 pin) 680 mW 7.6 mW/°C 60°C 604 mW 490 mW 186 mw
FK 680 mW 11.0 mw/°C 88°C 680 mwW 680 mwW 273 mwW
J 680 mW 11.0 mw/°C 88°C 680 mW 680 mW 273 mW
JG 680 mW 8.4 mW/°C 69°C 672 mW 546 mW 210 mW

*9 TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 5



"a|qissod se ainjeladwal Jusigue ay) 01 8s0|d sk aimeiadwal uonoun syl urelureWw yeyl
pasn ag iIsnw sanbiuyas) asind "L T 8B4 Ul UMOUS Se ‘BAIISUSS ainjesadwis) 1e YoIym ‘Sjuaiind 8sianal uopounf fewou ae Jaiyjdwe feuopesado Indul-134 Ue Jo sjua.nd seiq ndul 4

‘| 80711 10} D,G8 01 D,07 — pue Og 8071L
OV 8071L ‘O 807TL 40} D,0. 0} D0 S! VL 104 8Buel |IN4 “paioads 8sIMIBYI0 SSB|un ‘8Be}0A BPOL-UOWWOD 018Z Yl SUORIPU0D dooj-uado Japun painsesw are SoisHSIoRIRYD ||V |

TLO81, TLOS1A, TLO81B, TL082, TLO82A, TL082B

TL084, TL084A, TL084B
JFET-INPUT OPERATIONAL AMPLIFIERS

SLOS081G - FEBRUARY 1977 — REVISED SEPTEMBER 2004

ap 0zt 0zt 0zt 0zt 2052 00T = /Ay | uonenuane yeisso1y  <Op/TOA
. . . . . . . . =0 (soydwre Jad) 79
yuw 8¢ VT 8¢ A 8¢ A 8'¢C A 0.9¢ peo| oN 0 N Jusno Aiddns |
(0] +00
506 = Sy ‘0= O ©lavi >_3 une
ap 98 08 98 08 98 08 98 0L 0.9¢ ‘A6 OIAGTT = DA onjel uonoafal A
- abeyon-A|ddns
05 =Sy ‘0=0n oneJ uondalal
ap 98 72 98 S 98 S 98 0L 0.5¢ ‘uwdOIA = OIp 3pOW-UOWWOD ddIND
(¢] 2701 2701 2701 Z10T 2052 aouessisal Induj L
ZHIN € € € € 0052 uipimpueq ureb-Anun 1g
14 14 14 GT abuesng | o™zzTd ‘A0TF=OA uoiresyyidwe
AW/A abe)jon [enualagip ANy
00¢ 0Ss 00¢ 0s 00¢ 0s 00¢ 14 0.9¢ Mz T ‘AoTF=0A feubis-abie
4% oT+ 4% 0T+ 4% oT+ ¢T+ oT+ Mz
A — — — abuel |4 — Buims abejjon 1ndino WOp
T+ T+ T+ et O OT< ™ sread Wnwixepy
SETF+ T+ SETF+ T+ SET+ <CI+ SET+ <CTI+ 005¢ oT =Ty
wuﬁ F wuﬁ F MHH T wuﬁ T 95 abues abejon o]
A T+ 1T+ 1T+ 1T+ 0GC ndul spow-uowwo) A
A% (4% A% A%
u abuel |In
v 0z L L 0T lin4 0=O0A|  weuno seiqindu| a
vd 00¢ (015 00¢ o€ 00¢ [0} 00V o€ 0.5¢
u abuel |In
\ ot z 4 4 4 0=O0A]| 4waund 19sy0 Indu o]
vd 00T S 00T S 00T S 00¢ S 0.5¢
abe)jon 19sy0
Do/AT 8T 8T 8T 8T abuel In4 | & 05 =Sy 0=0A Indui Jo JuaIdIYE0d OlAD
alnyesadwsa)
: abuel |In
AW 6 S 52 0c M9 1 505 =Sy 0=OA| abejonlesyo indu Ola
9 € € 4 9 € ST € 0.9¢
XV dAL NIN | XVIN  dAL NIN | XYIN  dAL NIN | XYIN  dAL NIN
LINN 178071L 04dv8071L JV¥8071L J78071L +<_. SNOILIANOD 1S3l HIL1INVHVL
128071L 0d¢801L Jveso1L 0¢8071L
IT801L 04d18071L OVv1801L J18071L

(pa10U 8sIMIBY10 SSajuNn) A GTF = TOO

‘sonslaIoRIRYD [2211109)9

DALLAS, TEXAS 75265

INSTRUMENTS

POST OFFICE BOX 655303 ®

Q‘ TEXAS




TL081, TLO81A, TLO81B, TL082, TL082A, TL082B
TL084, TLO84A, TL084B
JFET-INPUT OPERATIONAL AMPLIFIERS

SLOS081G - FEBRUARY 1977 — REVISED SEPTEMBER 2004

electrical characteristics, V. cc +=+15 V (unless otherwise noted)

" TLO81M, TLO82M TLO84Q, TL084M
PARAMETER T, UNIT
TEST CONDITIONS A MIN TYP MAX | MIN TYP MAX
25°C 3 6 3 9
V| Input offset voltage Vo =0, Rg =50 Q mV
10 P 9 o S Full range 9 15
Temperature
/10 coefficient of input Vo =0 Rg =50 Q Full range 18 18 uv/ec
offset voltage
| “ " 25°C 5 100 5 100 pA
I nput offset current Vo=0
10 P o 125°C 20 20| na
| b " 25°C 30 200 30 200 pA
| nput bias current Vo=0
1B P o 125°C 50 50| nA
Common-mode input . -1z -12
VICR voltage range 25°C +11 to +11 to v
15 15
R =10 kQ 25°C +12 +£13.5 +12 +£13.5
Maximum peak
> + +
Vom output voltage swing |- = 10 K2 Full range 12 12 v
R 22 kQ +10 +12 +10 +12
Large-signal Vo=%10V, R 22kQ 25°C 25 200 25 200
AVD differential voltage VimvV
amp"ﬁcation VO =+10V, RL > 2 kQ Full range 15 15
Bq Unity-gain bandwidth 25°C 3 3 MHz
f Input resistance 25°C 1012 1012 Q
Common-mode V|c = VIicrmin, R
CMRR rejection ratio Vo =0, Rg =50 Q 25°C 80 86 80 86 dB
Supply-voltage -4 +
KSVR rejection ratio xCC_‘O‘B v tg‘?\é’o o 25°C 80 86 80 86 dB
(AVcc1/Avio) o~ S=
Supply current _ o
Icc (per amplifier) Vo =0, No load 25°C 14 28 14 28| mA
Vo1/Vo2 Crosstalk attenuation | Ayp = 100 25°C 120 120 dB

1 All characteristics are measured under open-loop conditions, with zero common-mode input voltage, unless otherwise specified.
t Input bias currents of a FET-input operational amplifier are normal junction reverse currents, which are temperature sensitive, as shown in
Figure 17. Pulse techniques must be used that maintain the junction temperatures as close to the ambient temperature as possible.

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

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
V=10V, Rl =2kQ, CL =100 pF, See Figure 1 8* 13
SR Slew rate at unity gain V=10V, RL =2 ke, C| = 100 pF, - Vlius
Ta = -55°C to 125°C, See Figure 1
ty Rise time 0.05 us
V=20 mV, R =2 kQ, CL =100 pF, See Figure 1
Overshoot factor 20 %

v Equivalent input noise Re =209 f=1kHz 18 nVAHz
N voltage S f =10 Hz to 10 kHz 4 uv
I, EQuivalentinput noise Rs=20Q, f=1kHz 0.01 pANHZ

THD  Total harmonic distortion ;“;T?(;ZG v A =1, Rs <1k, RL=2ka, 0.003 %

+0n products compliant to MIL-PRF-38535, this parameter is not production tested.
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operating characteristics, V. cc+ =15V, Tp = 25°C

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
SR Slew rate at unity gain V=10V, RL=2kQ, C| =100pF See Figure 1 8 13 V/us
tr Rise time 0.05 us
Vi =20mV, RL=2kQ, CL=100pF See Figurel
Overshoot factor 20 %
| | f=1kHz 18 nVAHz
V Equi t input noi t Rg=20Q
n quivalent input noise voltage IS = 10 Hz 10 10 KMz 7 Y
In Equivalent input noise current Rg =20 Q, f=1kHz 0.01 pA/\/E
THD  Total harmonic distortion ;“;Ti;f v Avp =1, Rs <1k RL=2ke 0.003 %
PARAMETER MEASUREMENT INFORMATION
10 kQ
ouT 1kQ
Vi Vi
ouT
CL =100 pF RL =2 kQ
RL I CL =100 pF
Figure 1 Figure 2
100 kQ
A2 Zumm— TLO81
c2 IN-—7"~
%, ouT
Cl 500 pF IN+ —— *+ N2
IN- N1
ouT
1.5 kQ
= Vce-
Figure 3 Figure 4
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Vom™ Maximum Peak Output Voltage - V

TYPICAL CHARACTERISTICS

Table of Graphs

FIGURE
vs Frequency 56,7
v Maxi K | vs Free-air temperature 8
oM aximum peak output voltage vs Load resistance 9
vs Supply voltage 10
. . . e vs Free-air temperature 11
Large-signal differential voltage amplification
AVD vs Frequency 12
Differential voltage amplification vs Frequency with feed-forward compensation 13
Pp Total power dissipation vs Free-air temperature 14
| Suppl t vs Free-air temperature 15
cc upply curren 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
'S 'S
FREQUENCY FREQUENCY
+15 LA LU +15 T T T 1T
Vcc+=+15V RL =10 kQ RL =2 kQ
Ta=25°C Tp = 25°C
. _ A -
+12.5 See Figure 2 > 4125 Vcec+ =115V See Figure 2 1
I
: \
()]
8
+10 o +10
Vec+=+10V Z
>
%— Vcc+=%10V
+
+7.5 \ © 175
[
[
\ o
+5 Vec+=45V € +5
~ % Vec+ =45V \
\ E D\
+25 [ +25 \
N 3 N
>
\\.. \\\
0 0
100 1k 10k 100 k 1M 10M 100 1k 10k 100k 1M 10M
f — Frequency — Hz f - Frequency — Hz
Figure 5 Figure 6
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TYPICAL CHARACTERISTICS T

MAXIMUM PEAK OUTPUT VOLTAGE

Vs
FREQUENCY
£15 T TTTT]
Vcc+=%15V
> || Ta=25°C RL=2kQ |
(L £12.5 N See Figure 2
|\
S +10 \
2 \ Tp = -55°C
3
~ *75
o) | \
()
o
S T, :125°C\ \
g +5 A
£ \
= \\
|
s 25 \
()
$ N
0
10 k 40k 100k 400k 1M 4M 10M
f - Frequency — Hz
Figure 7
MAXIMUM PEAK OUTPUT VOLTAGE
Vs
LOAD RESISTANCE
+15 T 1
Vcc+=%15V
T 125 nrme T
o *12.5|- See Figure 2 =
(=]
©
s ,/
E: +10 P
S /|
@ /
& +7.5 /
S
>
: Vi
% +5
>
|
3
N iZ.S/
0
0.1 0.2 04 07 1 2 4 7 10

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

R| - Load Resistance — kQ

Figure 9

MAXIMUM PEAK OUTPUT VOLTAGE
'S
FREE-AIR TEMPERATURE

+15 T T
RL = 10 kQ
>
1 +12.5
(o)) —
g RL = 2kQ T
S 110
3
[=8
5
o
¥ 175
[0
o
5
E 5
x
[
=
I§ +2.5
O Vee+=+15V
See Figure 2
0 | |
-75 -50 -25 O 25 50 75 100 125
Tp — Free-Air Temperature - °C
Figure 8
MAXIMUM PEAK OUTPUT VOLTAGE
VS
SUPPLY VOLTAGE
+15 T T
R =10 kQ
Ta =25°C
+12.5
+10 /

/|

/

Vom™ Maximum Peak Output Voltage — V

0 2 4 6 8 10 12 14
|Vcc+| - Supply Voltage — V

Figure 10

16

10
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TYPICAL CHARACTERISTICS T

LARGE-SIGNAL
DIFFERENTIAL VOLTAGE AMPLIFICATION
'S
FREE-AIR TEMPERATURE

1000
700
400
S _ 200 —
= > \
o £ I
L > 100 e S—
oL 70 —~
< o
55 40
=
55 2
c <
n $ 10
S 7
< > B
4 Vece=+15V
, | vo=t10v
RL =2kQ
1 | |
-75 -50 -25 0 25 50 75 100 125
Tp — Free-Air Temperature - ° C
Figure 11
LARGE-SIGNAL
DIFFERENTIAL VOLTAGE AMPLIFICATION
S
FREQUENCY
106 T T T
Vec+=45Vto+15V
RL = 10 kQ
105 \\ Tp =25°C
s \
c >
S E 104 0°
2 ? \ Differential Voltage
a L \ \ Amplification =
< S <
S % 103 (left scale) 45° &
= 9 )
= \ @
S g \ N\ £
ST 102 >~ 90°
I
of \
P Phase Shift \
101 (right scale) \ 135°
N 180°

1 10 100 1k 10k 100k 1M 10M
f — Frequency — Hz

Figure 12
t Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
3 15
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TYPICAL CHARACTERISTICS T

DIFFERENTIAL VOLTAGE AMPLIFICATION TOTAL POWER DISSIPATION
Vs S
FREQUENCY WITH FEED-FORWARD COMPENSATION FREE-AIR TEMPERATURE
106 T T 250 T T
_ Vcc+=%15V
. Vccx=+15V 225 No Signal
E 105 N\ C2=3pF | 4 No Load
= _ —
S Tp =25°C 200 ~
L See Figure 3 = S
5 E 175 ~—
T 104 N\ ! ™~  TLO84, TLO85
£ \ S 150 ~
3 \ g ™
< ]
3 125
% 10 \ é’
= g 100 .
S , 3 o T———_ TL082,TLO83
T 10 e
s = 75
5 g I e
o 'I_ 50 TLO81
o B
| 10 &Q \\\
a 25
<
1 0
100 1K 10k 100k 1M 10M -75 -50 -25 0 25 50 75 100 125
f - Frequency With Feed-Forward Compensation — Hz Ta — Free-Air Temperature - © C
Figure 13 Figure 14
SUPPLY CURRENT PER AMPLIFIER SUPPLY CURRENT
Vs Vs
FREE-AIR TEMPERATURE SUPPLY VOLTAGE
2.0 T T 2.0 | |
V =+15V — 9E0
18 NoSignal 18 |- 1A=25C
0 >igna No Signal
\\ No Load
16 ~ 16 No Load
< \\ <
E 14 ~ E 14
L \ | i
& 12 ~ 5 12
ha .
= 1.0 L>)~. 1.0
s 5
o o
Z 08 » 08
| |
+ 06 06
8 8
- 04 - 0.4
0.2 0.2
0 0
-75 -50 -25 0 25 50 75 100 125 0 2 4 6 8 10 12 14 16
Ta — Free-Air Temperature = ° C |[Vcc+ | — Supply Voltage - V
Figure 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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TL081, TLO81A, TLO81B, TL082, TL082A, TL082B
TL084, TLO84A, TL084B
JFET-INPUT OPERATIONAL AMPLIFIERS

SLOS081G - FEBRUARY 1977 — REVISED SEPTEMBER 2004

TYPICAL CHARACTERISTICS T

INPUT BIAS CURRENT

S VOLTAGE-FOLLOWER
FREE-AIR TEMPERATURE LARGE-SIGNAL PULSE RESPONSE
100 ——= ‘ 6 Vec+ =415V
~ Vcc+=t15V ——T RL=2kQ
/ CL = 100 pF
/ 4 — o
/ Ta =25°C
< 10 a ? Output
| 7 %]
% // % 2
= / =
3 7 2
g 1 g 0 \
] - =}
s @)
2 / : / \
£ / g -2
' / = /
2 01 = g Input
= -4
A
— | _
0.01 -6
-50 -25 0 25 50 75 100 125 0 05 1 15 2 25 3 35
Tp — Free-Air Temperature — ° C t-Time-pus
Figure 17 Figure 18
OUTPUT VOLTAGE COMMON-MODE REJECTION RATIO
'S VS
ELAPSED TIME FREE-AIR TEMPERATURE
28 89 T T
Vcc+=+15V
o1 o R =10 kQ
- T
i)
E 20 g
| c 87
16 i)
> Vec+=+15V g
£ RL=2kQ T
> 12 CL =100 pF T 86
2 Ta =25°C 3 ]
2 . =
Cl): 8 See Figure 1 S o
£
@)
> 4 g
[,
! 84
0 / i
=
©]
-4 83
0 02 04 06 08 10 12 -75 -50 -25 0 25 50 75 100 125

t — Elapsed Time — us

Figure 19

Figure 20

Tpa — Free-Air Temperature = ° C

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

{'f TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

13



TLO81, TLO81A, TL081B, TL082, TLO82A, TL082B
TL084, TLO84A, TL084B
JFET-INPUT OPERATIONAL AMPLIFIERS

SLOS081G - FEBRUARY 1977 — REVISED SEPTEMBER 2004

50

nVv/ ‘\/E

40

30

20

10

Vn - Equilvalent Input Noise Voltage —

0

TYPICAL CHARACTERISTICS T

EQUIVALENT INPUT NOISE VOLTAGE

VS
FREQUENCY
[
Vcc+=+15V
Ayp =10
\ Rg =20 Q
Ta =25°C
N\
N
\\
NN
10 40 100 400 1k 4k 10k 40k 100k

f — Frequency — Hz

Figure 21

THD - Total Harmonic Distortion — %

TOTAL HARMONIC DISTORTION

VS
FREQUENCY
1 —
— Vcc+=%15V
04 |- Avw=1
— VI(RMS) =6V
L Tp =25°C
0.1 x
0.04
0.01 /
J
P4
0.004 —
0.001
10 400 1k 4k 10k 40k 100k

f - Frequency — Hz

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

RE = 100 kQ

— Output

1 kQ

Figure 23

Input ——

C1

Vee+
R1 R2 !
D—AA/T/\/\/— &——— Output
R3 R1=R2=2(R3) = 1.5 MQ
c2 ci=c2=S53 -110pF
( I( >
C AN 1
fo= ————— =1kHz
2nR1C1
Figure 24

14
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TL081, TLO81A, TLO81B, TL082, TL082A, TL082B
TL084, TLO84A, TL084B
JFET-INPUT OPERATIONAL AMPLIFIERS

SLOS081G - FEBRUARY 1977 — REVISED SEPTEMBER 2004

APPLICATION INFORMATION

Vee+

TLO84 >——  Output A

+

1uF \
;l TLO84 Voo

Input —{\ *—| -

TLO84 >——  Output B

100 kQ 100 kQ

? Vee+
9 100kQ

100 pF T iloo kQ

= = TLO84 >—— Output C

Vee+

A

Figure 25. Audio-Distribution Amplifier

6 sin ot 1N4148

¢

18 kQ
(see Note A)

p— 6 cos ot
88.4 kQ

18 pF
}_‘ > & 15V

1N4148 18 kQ
L 88.4 kQ (see Note A)

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

Figure 26. 100-KHz Quadrature Oscillator
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TLO81, TLO81A, TL081B, TL082, TLO82A, TL082B
TL084, TLO84A, TL084B
JFET-INPUT OPERATIONAL AMPLIFIERS

SLOS081G - FEBRUARY 1977 — REVISED SEPTEMBER 2004

APPLICATION INFORMATION

16 kQ 16 kQ

43 kQ

220 pF
Input I H
Outpu t
B
1.5 kQ
Vce-
@ L ® 1
Output A -
Output A Output B

J\ /\

I \ g —
1 \ ]
N/ \
2 kHz/div 2 kHz/div
Second-Order Bandpass Filter Cascaded Bandpass Filter
fo =100 kHz, Q = 30, GAIN = 4 fo =100 kHz, Q = 69, GAIN = 16

Figure 27. Positive-Feedback Bandpass Filter

{'f TEXAS
INSTRUMENTS

16 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



MECHANICAL DATA

MCEROO01A — JANUARY 1995 — REVISED JANUARY 1997

JG (R-GDIP-T8) CERAMIC DUAL-IN-LINE

0.400 (10,16)
0.355 (9,00) '

Ao A

) 0.280 (7,11)
0.245 (6,22)

S

1 4
0.065 (1,65)
0.045 (1,14)

0.063 (1,60) 0.020 (0,51) MIN 0.310 (7,87)
0.015 (0,38) » 0.290 (7,37)
0.200 (5,08) MAX
— ¢ Seating Plane

T 0.130 (3,30) MIN

0.023 (0,58) o150
AJLL770015(038) —> \4/ 0°-15
(0100 (2,59) | 0.014 (0,36)

0.008 (0,20)

4040107/C 08/96

A. Alllinear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.

C. This package can be hermetically sealed with a ceramic lid using glass frit.
D. Index point is provided on cap for terminal identification.

E. Falls within MIL STD 1835 GDIP1-T8
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MECHANICAL DATA

P (R—PDIP—T8)

PLASTIC DUAL—=IN—LINE PACKAGE

0.400 (10,16)
035 (9,02)
5
[ ™M ;
0.260 (8,60)
0.240 (6,10)
° ‘
=RSy=asy=psy

0.045 (1,14) 0.325 (8,26)
0.030 (0,76) | [© —0.020 (0,51) MIN 0.300 (7,62)
/ T /—\ 0.015 (0,38)
\ 0.200 (5,08) MAX —TGouge Plane
L Seating Plane
0.100 (2,54) L 0.430 (10,92) J
MAX
0.021 (0,53)
€ 5015 (0,38)
[]0.010 (0,25) W]
4040082/E 04/2010
NQTES: A. Al linear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.
C. Falls within JEDEC MS—001 variation BA.

{'i TEXAS
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MECHANICAL DATA

N (R—PDIP—T**) PLASTIC DUAL-IN—LINE PACKAGE
16 PINS SHOWN
< A ol PINS ™1 44 16 18 20
16 9
e AW | (Goes) | (199) | (2557 | (26.92)
0.745 | 0.745 | 0.850 | 0.940
D) %&2?&) ACMING 1 1892y | (18,92) | (21,59) | (23,88)
P s sy s s sy sy g YN VX;@?‘O&N AA BB AC AD
w J L 8
0.070 (1,78)
0025 (118 A
0.045 (1,14) .
—» rom(om A\ 0.020 (0,51) MIN %

\ 5 0.015 (0,38)
—T 0.200 (5,08) MAX

\ ' TGouge Plane
+ v L Seating Plane
? 0.125 (3,18) MIN (0,25) NOM

J 0.430 (10,92) MAX

r_——-\

0.021 (0,53)
0.015 (0,38)

[-4]0.010 (0,25) W]

)

U 14/18 Pin Only "

- 20 Pin vendor option

4040049/€ 12/2002

NOTES:  A. All linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.

@ Falls within JEDEC MS—001, except 18 and 20 pin minimum body length (Dim A).
@ The 20 pin end lead shoulder width is a vendor option, either half or full width.
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MECHANICAL DATA

D (R*PDSO*GVL) PLASTIC SMALL OUTLINE
0.344 (8,75)
y 0.337 (8,55) ’
@
14 Q 8
0.244 (6,20)
0.228 (5,80)
i < - - “IT 0157 (4,00)
\ 0.150 (3,80) A
| |
a i I B s R
1 7
Vi | 0.020 (0,51)
Index Area 0.050 (1,27) m

[ ]0.010 (0,25) W]

\
|

v
Toowo

L 0.069 (1,75) Max 0.004 (

0.010 (0,25) /
0.005 (0,13) 1 )/
?

——

! J
\

/ \

’ //\ : []0.004 (0,10)
/

Gauge Plane
%D . x Seating Plane
Ve
0.010 (0,25) -
\ .
0.050 (1,27)
0.016 (0,40)

4040047-5/M 06 /11

NOTES: All linear dimensions are in inches (millimeters).

This drawing is subject to change without notice.

Body length does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall
not exceed 0.006 (0,15) each side.

Body width does not include interlead flash. Interlead flash shall not exceed 0.017 (0,43) each side.

Reference JEDEC MS—012 variation AB.

.
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MECHANICAL DATA

PW (R—PDSO—G14)

PLASTIC SMALL OUTLINE

ol _
« 20y 0,75
4,& 0,50
i \ [y \
v i Seating Plane # \ J_\ ) /_L
o5 1 P
L 1,20 MAX 00 [©]o10

4040064-3/G  02/1

NOTES: A
B.

E.

All linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M—-1994.
This drawing is subject to change without notice.

Body length does not include mold flash, protrusions, or gate burrs.
not exceed 0,15 each side.

Body width does not include interlead flash.

Falls within JEDEC MO-1583

Mold flash, protrusions, or gate burrs shall

Interlead flash shall not exceed 0,25 each side.
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MECHANICAL DATA

D (R—PDSO—G8)

PLASTIC SMALL QUTLINE

0.197 (5,00)
0.189 (4,80)

1 i

-«

1A

0.244 (6,20)
0.228 (5,80)
’ - 157 (4,00) A
0.150 (3,80)

Pin 1

|

I

Index Area m hj
4

0.050 | «— 0.020 (0,51)

0.012 (0,31)

[ ]0.010 (0,25) @]

[ 1]
[ 1]

2 // \\ / ‘/
R H v \ J\
Toowo \

L 0.069 (1,75) Max 0.004 (

0010 (0,29 / ﬁ

0.005 (0,15)1 )/

\
f

A

[]0.004 (0,10)

/

-

0.050 (
0016

Gauge Plane i [:i
0.010 (0,25) L7

?

Seating Plane

4040047-3/M 06 /11

NOTES: All linear dimensions are in inches (millimeters).

This drawing is subject to change without notice.

Body length does not include mold flash, protrusions, or gate burrs.
not exceed 0.006 (0,15) each side.

Body width does not include interlead flash.
Reference JEDEC MS—012 variation AA.

.

Mold flash, protrusions, or gate burrs shall

Interlead flash shall not exceed 0.017 (0,43) each side.
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PS (R-PDSO-G8)

MECHANICAL DATA

PLASTIC SMALL-OUTLINE PACKAGE

] [rae=

ol

560 820
5,00 7,40
N I
1 4
6,50
' 5,90 ’
0_
| / l i
v Seating Plane
L 2,00 MAX T

015 NOM

4040063/C 03/03

NOTES:

A. Al linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion, not to exceed 0,15.
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MECHANICAL DATA

NS (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE
14-PINS SHOWN

N
1HAAAE

0,15 NOM

|
o

Gage Plane

O
THEEEEE

A

Seating Plane $

— 2,00 MAX ©lo.10

PINS
DIM

A MAX

A MIN

4040062,/C 03,03

NOTES:  A. All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion, not to exceed 0,15.




