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TLE202x, TLE202xA, TLE202xB, TLE202xY
EXCALIBUR HIGH-SPEED LOW-POWER PRECISION
OPERATIONAL AMPLIFIERS

SLOS191D - FEBRUARY 1997 - REVISED NOVEMBER 2010

® Supply Current . .. 300 uA Max ® High Open-Loop Gain. .. 6.5 V/uV

® High Unity-Gain Bandwidth . . . 2 MHz Typ (136 dB) Typ

® High Slew Rate . .. 0.45 V/us Min ® Low Offset Voltage . . . 100 uV Max

® Supply-Current Change Over Military Temp ® Offset Voltage Drift With Time
Range...10 A TypatVgc=+15V 0.005 V/mo Typ

® Specified for Both 5-V Single-Supply and ® Low Input Bias Current . .. 50 nA Max
+15-V Operation ® Low Noise Voltage . . . 19 nV/VHz Typ

® Phase-Reversal Protection

description

The TLE202x, TLE202xA, and TLE202xB devices are precision, high-speed, low-power operational amplifiers
using a new Texas Instruments Excalibur process. These devices combine the best features of the OP21 with
highly improved slew rate and unity-gain bandwidth.

The complementary bipolar Excalibur process utilizes isolated vertical pnp transistors that yield dramatic
improvement in unity-gain bandwidth and slew rate over similar devices.

The addition of a bias circuit in conjunction with this process results in extremely stable parameters with both
time and temperature. This means that a precision device remains a precision device even with changes in
temperature and over years of use.

This combination of excellent dc performance with a common-mode input voltage range that includes the
negative rail makes these devices the ideal choice for low-level signal conditioning applications in either
single-supply or split-supply configurations. In addition, these devices offer phase-reversal protection circuitry
that eliminates an unexpected change in output states when one of the inputs goes below the negative supply
rail.

A variety of available options includes small-outline and chip-carrier versions for high-density systems
applications.

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.

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.

All trademarks are the property of their respective owners.

PRODUCTION DATA information is current as of publication date.
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TLE202x, TLE202xA, TLE202xB, TLE202xY
EXCALIBUR HIGH-SPEED LOW-POWER PRECISION
OPERATIONAL AMPLIFIERS

SLOS191D - FEBRUARY 1997 - REVISED NOVEMBER 2010

TLE2021 AVAILABLE OPTIONS

PACKAGED DEVICES
Viomax SMALL CHIP CHIP
Ta o SSOPt CERAMIC DIP | PLASTIC DIP TSSOP# FORMS
AT 25°C [ QUTLINE? (DB) CARRIER JG) ®) W) )
(D) (FK)
0°Cto | 200 uV | TLE2021ACD TLE2021ACP — —
70°C | 500uv |TLE2021cD | TLE2021CDBLE - - TLE2021CP | TLE2021CPWLE | TLE2021Y
-40°C
to 200 uv | TLE2021AID - . . TLE2021AIP o .
85°C 500 uv | TLE20211D TLE2021IP
-55°C
to 100 pv — . TLE2021BMFK | TLE2021BMJG — . .
125°C 500 uv | TLE2021MD TLE2021MFK | TLE2021MJG | TLE2021MP
t The D packages are available taped and reeled. To order a taped and reeled part, add the suffix R (e.g., TLE2021CDR).
¥ The DB and PW packages are only available left-end taped and reeled.
§ Chip forms are tested at 25°C only.
TLE2022 AVAILABLE OPTIONS
PACKAGED DEVICES
CHIP
Viomax SMALL CHIP CERAMIC PLASTIC
T, o t b §
A |AT25°C | QuTLINE S(SD%F)' CARRIER DIP DIP ngvc\)’)P Fo(f;)M
(D) (FK) (JG) (P)
0°C 150 v | TLE2022BCD - — — —
to 300 uVvV | TLE2022ACD — — — TLE2022ACP — —
70°C 500 uv | TLE2022CD TLE2022CDBLE TLE2022CP TLE2022CPWLE | TLE2022Y
-40°C | 150 uV | TLE2022BID _
to 300 uVvV | TLE2022AID — — — TLE2022AIP — —
85°C 500 uv | TLE2022ID TLE2022IP
-55°C | 150 uv — — TLE2022BMJG —
to 300 uv | TLE2022AMD — TLE2022AMFK | TLE2022AMJG | TLE2022AMP — —
125°C | 500 uV | TLE2022MD TLE2022MFK | TLE2022MJG TLE2022MP
T The D packages are available taped and reeled. To order a taped and reeled part, add the suffix R (e.g., TLE2022CDR).
¥ The DB and PW packages are only available left-end taped and reeled.
§ Chip forms are tested at 25°C only.
TLE2024 AVAILABLE OPTIONS
PACKAGED DEVICES CHIP
T Viomax SMALL CHIP CERAMIC PLASTIC FORMS
A AT 25°C OUTLINE CARRIER DIP DIP )
(DW) (FK) ) (N)
500 uVvV | TLE2024BCDW TLE2024BCN —
0°C to 70°C 750 uV | TLE2024ACDW — — TLE2024ACN —
1000 puV | TLE2024CDW TLE2024CN TLE2024Y
500 uVv | TLE2024BIDW TLE2024BIN
-40°C to 85°C 750 uVvV | TLE2024AIDW — — TLE2024AIN —
1000 puV | TLE2024IDW TLE2024IN
500 uV | TLE2024BMDW TLE2024BMFK TLE2024BMJ TLE2024BMN
-55°C to 125°C 750 uVvV | TLE2024AMDW TLE2024AMFK TLE2024AMJ TLE2024AMN —
1000 pV | TLE2024MDW TLE2024MFK TLE2024MJ TLE2024MN

§ Chip forms are tested at 25°C only.
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TLE202x, TLE202xA, TLE202xB, TLE202xY
EXCALIBUR HIGH-SPEED LOW-POWER PRECISION
OPERATIONAL AMPLIFIERS

SLOS191D - FEBRUARY 1997 - REVISED NOVEMBER 2010

TLE2021 TLE2021
D, DB, JG, P, OR PW PACKAGE FK PACKAGE
(TOP VIEW) (TOP VIEW)
z
OFFSET N1 [] 1 o 8[] NC -
L
IN-[] 2 7] Vees %
IN+ [] 3 6] OUT QL9099
Ve /GND [] 4 5[] OFFSET N2 g e e e e
3 2 1 2019
NC [] 4 18[] NC
NC - No internal connection IN- 15 17l Ve
NC [l6 16[] NC
IN+ [] 7 15[] ouT
NC []8 14[] NC
9 10 11 12 13
o I o o e |
On0Ooy o
z2zzZzz
°
) [9p]
o It
> O
D, DB, JG, P, OR PW PACKAGE FK PACKAGE
(TOP VIEW) (TOP VIEW)
= +
ourds VY 8] Vecs 030 8o
Z<- 252
1IN-[] 2 7] 20UT
/I IJJ
1IN+ 3 6]2|N— 3 2 1 2019
Vec/GND [J2 5[] 2IN+ NC [] 4 18[] NC
1IN-[]5 17[] 20UT
NC [16 16[] NC
NG - No | _ 1IN+ []7 15[] 2IN -
— No internal connection NC ] 8 14 NC
9 10 11 12 13
i I o o |
onoo +0
Z2Z22Z2zZ
O «
&)
O
>
DW PACKAGE FK PACKAGE J OR N PACKAGE
(TOP VIEW) (TOP VIEW) (TOP VIEW)
[ =
2 2
out 1 = 16[] 40UT 20202 10UT(] 1 o 1a]] 40UT
1IN-[] 2 15[] 4IN- e g y 1IN-[] 2 13]] 4IN-
1IN+ [| 3 14]] 4IN+ 321 219 1IN+[] 3 12[] 4IN+
1IN+ 4IN +
Vees [ 4 13[] Voc _/GND NG %4 18 NG Vee.[] 4 11[] Vce_/GND
2IN+[]5  12[]8IN+ v 5 ’ Voo jonp 2N+lls 0[] 3N+
2IN-[l6  11[]3IN- oo [ 6 16 N 2IN-[| 6 of] 3IN-
20UT [|7  1o[] 30UT N %7 15 o 20UT[| 7 s[] 30UT
+[]8 +
NC [} 8 9[] NC 9 10 11 12 13
o I I o o o |
= Ok |
z2zZ2z
8 9w

NC - No internal connection
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TLE202x, TLE202xA, TLE202xB, TLE202xY
EXCALIBUR HIGH-SPEED LOW-POWER PRECISION
OPERATIONAL AMPLIFIERS

SLOS191D - FEBRUARY 1997 - REVISED NOVEMBER 2010

TLE2021Y chip information

This chip, when properly assembled, display characteristics similar to the TLE2021. Thermal compression or
ultrasonic bonding may be used on the doped-aluminum bonding pads. This chip may be mounted with
conductive epoxy or a gold-silicon preform.

BONDING PAD ASSIGNMENTS

Vees

orrseTnt 1) @

PR
(3)
N+ ) AN ©
@ OouT

IN- — -
OFFSET N2 i(
@)

Vcc-/GND

CHIP THICKNESS: 15 MILS TYPICAL
BONDING PADS: 4 x 4 MILS MINIMUM
Tymax= 150°C

TOLERANCES ARE +10%.

ALL DIMENSIONS ARE IN MILS.

PIN (4) IS INTERNALLY CONNECTED
TO BACKSIDE OF CHIP.

¢ 54 ]
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TLE202x, TLE202xA, TLE202xB, TLE202xY
EXCALIBUR HIGH-SPEED LOW-POWER PRECISION
OPERATIONAL AMPLIFIERS

SLOS191D - FEBRUARY 1997 - REVISED NOVEMBER 2010

TLE2022Y chip information

This chip, when properly assembled, displays characteristics similar to TLE2022. Thermal compression or
ultrasonic bonding may be used on the doped-aluminum bonding pads. This chip may be mounted with
conductive epoxy or a gold-silicon preform.

BONDING PAD ASSIGNMENTS

Vees
()]
3
" ' M ouT
2
N 2]
) + —(5) IN +
out le .
.mn ()
TLEEO22 g Vee-

CHIP THICKNESS: 15 MILS TYPICAL
BONDING PADS: 4 x 4 MILS MINIMUM
Tymax = 150°C

TOLERANCES ARE +10%.

ALL DIMENSIONS ARE IN MILS.

PIN (4) IS INTERNALLY CONNECTED
TO BACKSIDE OF CHIP.

Lot bbb b |
3

< 86 >

J@ TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 5



TLE202x, TLE202xA, TLE202xB, TLE202xY
EXCALIBUR HIGH-SPEED LOW-POWER PRECISION
OPERATIONAL AMPLIFIERS

SLOS191D - FEBRUARY 1997 - REVISED NOVEMBER 2010

TLE2024Y chip information

This chip, when properly assembled, displays characteristics similar to the TLE2024. Thermal compression or
ultrasonic bonding may be used on the doped aluminum-bonding pads. This chip may be mounted with
conductive epoxy or a gold-silicon preform.

BONDING PAD ASSIGNMENTS

—= Vee+
% :| 1IN+ 3 o
= w. @
= 5
= @ + | ©) 2IN+
= 20UT ©)
= || (10) 3 2IN-
= z 3
= an- O 1
= - (12)
:E (14) +F—— 4IN+
= aouT (13)
= |- S a4l
= ‘ (1)
= Vee-/GND
ERAE

¢ 140 P CHIP THICKNESS: 15 MILS TYPICAL

‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\M\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\M\‘\M\M\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘ BONDING PADS: 4 x 4 MILS MINIMUM
14X

Tymax = 150°C
TOLERANCES ARE £10%.
ALL DIMENSIONS ARE IN MILS.

PIN (11) IS INTERNALLY CONNECTED
TO BACKSIDE OF CHIP.
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TLE202x, TLE202xA, TLE202xB, TLE202xY
EXCALIBUR HIGH-SPEED LOW-POWER PRECISION
OPERATIONAL AMPLIFIERS

SLOS191D - FEBRUARY 1997 - REVISED NOVEMBER 2010

equivalent schematic (each amplifier)

Vees
|
Q13
Q22
Q3 Q7 j—gcm | mBTEL ..
019Iﬂ EQZQ r
Q1 ' L
Q24 Cas2 (39
Q20
Q5 Q8 —1 _ - Q@T[oss
| .| Q38
el opey : iR
N P > cat out
) y W / Na4 iy Q12 a14 R7
D4 —*1Q23 Q25
IN + J_Kmo G2 ‘/1 j L +— 40
D1 D2|__| ] p c3
;\021 Q27
R6
R1 Q6 Q9 Q15 %
- Q30 Q33 Q37
c1 R2 R4 Qs 026:]_ i_{:
OFFSET N1 Q16
R3 R5
OFFSETN2 ——— | I
Vcc-/GND
ACTUAL DEVICE COMPONENT COUNT
COMPONENT TLE2021 TLE2022 TLE2024
Transistors 40 80 160
Resistors 7 14 28
Diodes 4 8 16
Capacitors 4 8 16

J@ TEXAS
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TLE202x, TLE202xA, TLE202xB, TLE202xY
EXCALIBUR HIGH-SPEED LOW-POWER PRECISION

OPERATIONAL AMPLIFIERS

SLOS191D - FEBRUARY 1997 - REVISED NOVEMBER 2010

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

Supply voltage, Voo (868 NOtE 1) oo e e e e 20V
Supply voltage, Voo _ (SEe NOte 1) ... -20V
Differential input voltage, Vip (see Note 2) . ... ... +0.6V
Input voltage range, V| (any input, see Note 1) . ... e Ve
Input current, 1) (eaCh INPUL) . ... oo +1 mA
Output current, Ig (each output): TLE2021 . ... .. . e 20 mA
TLE2022 ... +30 mA

TLE2024 . ..o 40 mA

Total current iNtO VoG - oo oo oo 80 mA
Total current OUL Of VoG L oot e 80 mA
Duration of short-circuit current at (or below) 25°C (see Note 3) .......... ..., unlimited
Continuous total power dissipation ............. ... .. ... ... See Dissipation Rating Table
Operating free-air temperature range, Ta: Csuffix ... ... . i 0°C to 70°C
Isuffix ... .o -40°C to 85°C

Msuffix ... i -55°C to 125°C

Storage temperature range, Tstg - -« v o vt

Case temperature for 60 seconds, T¢: FK package
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D, DP, P, or PW package
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: JG package

-65°C to 150°C

260°C

T 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. All voltage values, except differential voltages, are with respect to the midpoint between Vgc,, and Vgg -

2. Differential voltages are at IN+ with respect to IN -. Excessive current flows if a differential input voltage in excess of approximately
+600 mV is applied between the inputs unless some limiting resistance is used.
3. The output may be shorted to either supply. Temperature and/or supply voltages must be limited to ensure that the maximum

dissipation rating is not exceeded.

DISSIPATION RATING TABLE

PACKAGE Ta <25°C DERATING FACTOR Tp = 70°C Tp = 85°C Ta = 125°C
POWER RATING ABOVE Tp = 25°C POWER RATING POWER RATING POWER RATING
D-8 725 mW 5.8 mW/°C 464 mW 377 mW 145 mW
DB-8 525 mW 4.2 mW/°C 336 mW — —
DW-16 1025 mW 8.2 mW/°C 656 mW 533 mW 205 mwW
FK 1375 mW 11.0 mW/°C 880 mW 715 mwW 275 mW
J-14 1375 mW 11.0 mW/°C 880 mW 715 mW 275 mW
JG-8 1050 mW 8.4 mW/°C 672 mW 546 mW 210 mW
N-14 1150 mW 9.2 mW/°C 736 mW 598 mwW 230 mW
P-8 1000 mW 8.0 mW/°C 640 mW 520 mW 200 mW
PW-8 525 mW 4.2 mW/°C 336 mW — —
recommended operating conditions
C SUFFIX I SUFFIX M SUFFIX
MIN MAX MIN MAX MIN MAX UNIT
Supply voltage, Vg 12 +20 12 +20 12 +20 \%
Vec=+ 5V 0 35 0 32 0 32
Common-mode input voltage, V| Voos =215V 15 135 15 132 15 132 \%
Operating free-air temperature, Tp 0 70 -40 85 -55 125 °C
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TLE2021 electrical characteristics at specified free-air temperature, Vcc = 5 V (unless otherwise noted)

PARAMETER TEST CONDITIONS Tat TLE2021C TLE2021AC TLE20218C UNIT
A MIN TYP MAX| MIN TYP MAX| MIN TYP MAX
v | . | 25°C 120 600 100 300 80 200 v
10 nput offset voltage Full range 850 600 30| M
Temperature coefficient of .
VIO input offset voltage Full range 2 2 2 uvee
Input offset voltage long-term drift 250G 0.005 0.005 0.005 uV/mo
(see Note 4) Vic=0, Rg=50Q
| | . 25°C 0.2 6 0.2 6 0.2 6 A
t t t
10 nput offset curren Full range 10 10 10 n
| | b 25°C 25 70 25 70 25 70 A
t bi t
1B nput bias curren Full range 90 90 0| "
0 -03 0 -03 0 -03
25°C to to to to to to
3.5 4 3.5 4 3.5 4
VIcR Common-mode input voltage range Rs =50 Q o 0 o \'%
Full range to to to
3.5 3.5 3.5
v High-level | 25°C 4 4.3 4 4.3 4 4.3 v
igh- tput volt:
OH 'gh-level output voltage ok Fulrange | 3.9 39 39
=10 kQ
v oovel | - 25°C 07 08 07 08 o7 o8|
- tput volt:
oL ow-level ouput votiage Full range 0.85 0.85 0.85
A Large-signal differential Vo=14Vto4V, 25°C 0.3 1.5 0.3 1.5 0.3 1.5 ViV
VD voltage amplification R =10 kQ Full range 0.3 0.3 03 H
L ) V|c = Vicgmin, 25°C 85 110 85 110 85 110
CMRR Common-mode rejection ratio dB
mmon-mode rejection rat Rs =50 Q Fullrange | 80 80 80
kSVR Supply.vo“age rejection ratio VCC —5V1030V 25°C 105 120 105 120 105 120 4B
(AVcc/AVio) Full range 100 100 100
| Supol 25°C 200 300 200 300 200 300 A
cc upply current 0
Full
I - Vo =25V, Noload ull range 300 300 300
Alec Supp Y—current change over Full range 5 5 5 uA
operating temperature range

t Full range is 0°C to 70°C.
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Ty = 150°C extrapolated to Ta = 25°C using the Arrhenius equation

and assuming an activation energy of 0.96 eV.

NOISID3Hdd HIMOd-MO01 a33dS-HOIH HNAIvoxX3
AX202311 ‘gx20231L ‘vx20231L X20231L

SH3AHINdINY TYNOILYH3dO
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TLE2021 electrical characteristics at specified free-air temperature, Vocc = £15 V (unless otherwise noted)

sTCO ONS . TLE2021C TLE2021AC TLE2021BC
PARAMETER TEST CONDITION A MIN__ TYP  MAX MIN TP MAX MIN TP MAX UNIT
v | . I 25°C 120 500 80 200 40 100 v
t t volt
10 npuit oriset vottage Full range 750 500 200 M
Temperature coefficient of
ovio inpu{D offset voltage Full range 2 2 2 nvFe
Input offset voltage long-term drift o
(see Note 4) Vic=0, Rg=50Q 25°C 0.006 0.006 0.006 uv/mo
| | " 25°C 0.2 6 0.2 6 0.2 6 A
t t t
10 nput offset curren Full range 10 10 ol "
| | b 25°C 25 70 25 70 25 70 A
t bi t
1B nput bias curren Full range 90 90 9| "
-15 -153 -15 -153 -15 -15.3
25°C to to to to to to
13.5 14 13.5 14 13.5 14
VIcR Common-mode input voltage range Rs =50 Q \%
-15 -15 -15
Full range to to to
13.5 13.5 13.5
v Max|mum posmve peak 2500 14 14.3 14 14.3 14 14.3 v
OM+  output voltage swing Fullrange | 13.9 13.9 13.9
RL =10 kQ
v Maximum negative peak L 25°C -13.7 -14A1 -13.7 -141 -13.7 -14.1 v
OM-" output voltage swing Full range | -13.7 137 137
A Large-signal differential Vo=+10V, 25°C 1 6.5 1 6.5 1 6.5 ViV
VD voltage amplification RL =10 kQ Full range 1 1 1 "
L ) Vic = Vicr min, 25°C 100 115 100 115 100 115
CMRR Common-mode rejection ratio dB
ject ' Rs =50 Q Full range 96 96 96
‘ Supply-voltage rejection ratio Vog+== 25V 25°C 105 120 105 120 105 120 dB
SVR (AVee/AV) tot15V Fullrange | 100 100 100
| Suool 25°C 240 350 240 350 240 350 A
cc upply current 0
Full 350 350 350
| - Vo=0, No load | range
Alec Supp Y-current change over Full range 6 6 6 uA
operating temperature range

 Full range is 0°C to 70°C.
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Ty = 150°C extrapolated to Ta = 25°C using the Arrhenius equation
and assuming an activation energy of 0.96 eV.

SH3AIINdINY TYNOILYH3IdO
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TLE2022 electrical characteristics at specified free-air temperature, Vcc = 5 V (unless otherwise noted)

PARAMETER TEST CONDITIONS t TLE2022C TLE2022AC TLE2022BC UNIT
Ta MIN TYP MAX MIN TYP MAX MIN TYP MAX
v | " | 25°C 600 400 250 v
t t volt
10 nput ofiset voltage Full range 800 550 a0 | "
Temperature coefficient of
VIO input offset voltage Full range 2 2 2 uv/G
| t offset volt | -t
d"rﬁf(;ejil oo f)ge OngerM 1y = o, Rg =50 Q 25°C 0.005 0.005 0.005 wV/mo
| | " 25°C 0.5 6 0.4 6 0.3 6 A
t t t
10 nput offset curren Full range 10 10 10 n
| | b 25°C 35 70 33 70 30 70 A
nput bias current n
1B P Full range 90 ) 9
0 -0.3 0 -0.3 0 -0.3
25°C to to to to to to
Common-mode input 3.5 4 3.5 4 3.5 4
VIcR  yoltage range Rs=500 0 0 0 v
Full range to to to
3.5 3.5 3.5
25°C 4 4.3 4 4.3 4 4.3
\Y High-level output voltage \Y
OH g P g Full range 3.9 3.9 3.9
RL = 10 kQ
v Low-level | 25°C 0.7 0.8 0.7 0.8 0.7 0.8 v
ow-level output voltage
oL P 9 Full range 0.85 0.85 0.85
Large-signal differential 25°C 0.3 1.5 0.4 1.5 0.5 1.5
Avp voltage amplification Vo=14VitoaV, R =10ke Full range 0.3 0.4 0.5 Viv
CMRR G g v y R 25°C 85 100 87 102 90 105 dB
ommon-mode rejection ratio = min, =50Q
Jection ratio 1 Vic = Yicrmi s Full range 80 82 85
. Supply-voltage rejection ratio Ve = 5V 10 30 V 25°C 100 115 103 118 105 120 dB
SVR  (AVce +/AVi0) cc= Full range 95 98 100
| s | 25°C 450 600 450 600 450 600 WA
cc upply current
Vo=25V, No load Full range 600 600 600
Al Supply current change over Full range 7 7 7 A
ce operating temperature range ¢ H

T Full range is 0°C to 70°C.

NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at To = 150°C extrapolated to Ta = 25°C using the Arrhenius

equation and assuming an activation energy of 0.96 eV.

NOISID3Hdd HIMOd-MO01 a33dS-HOIH HNAIvoxX3
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TLE2022 electrical characteristics at specified free-air temperature, Voc = £15 V (unless otherwise noted)

PARAMETER TEST CONDITIONS t TLE2022C TLE2022AC TLE2022BC UNIT
Ta MIN TYP MAX MIN TYP MAX MIN TYP MAX
v | " | 25°C 150 500 120 300 70 150 v
t t volt
10 nput oriset vottage Full range 700 450 300| *
Temperature coefficient of
&vio input offset voltage Full range 2 2 2 uv/°G
Input offset voltage long-term
drift (see Note 4) Vic=0, Rs =50 Q 25°C 0.006 0.006 0.006 uvV/mo
| | # 25°C 0.5 6 0.4 6 0.3 6 A
t t t
10 nput offset curren Full range 10 10 ol "
| | b 25°C 35 70 33 70 30 70 A
t bi t
1B nput bias curren Full range 90 90 90| "
-15 -153 -15 -153 -15 -153
25°C to to to to to to
Common-mode input 13.5 14 13.5 14 13.5 14
Vicr voltage range Rs=50Q _15 _15 _15 v
Full range to to to
13.5 13.5 13.5
v Maximum positive peak 25°C 14 14.3 14 14.3 14 14.3 Y
OM+  output voltage swing Full range 13.9 13.9 13.9
RL=10kQ
y Maximum negative peak L 250C -13.7 -14A1 -13.7 -14A1 -13.7 -14 1 Vv
OM- " output voltage swing Full range | -13.7 -13.7 -13.7
Large-signal differential 25°C 0.8 4 1 7 1.5 10
Avp voltage amplification Vo=£10V, RL=10ka Full range 0.8 1 15 ViV
CMRR G g v v R 25°C 95 106 97 109 100 112 4B
ommon-mode rejection ratio = min, =50Q
Jection ratio 1 Vic = Yicrmi s Full range 91 93 96
. Supply-voltage rejection ratio Ve =425V 10 £15 25°C 100 115 103 118 105 120 dB
SVR (AVge+/AVi0) cex === - Full range 95 98 100
| Suopl 25°C 550 700 550 700 550 700 A
cc upply current i
Full 700 700 700
Vo =0, No load W range
Alce Supply current change over Full range 9 9 9 uA
operating temperature range

 Full range is 0°C to 70°C.
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Ty = 150°C extrapolated to Ta = 25°C using the Arrhenius

equation and assuming an activation energy of 0.96 eV.
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TLE2024 electrical characteristics at specified free-air temperature, Vcc = 5 V (unless otherwise noted)

TLE2024C TLE2024AC TLE2024BC
PARAMETER TEST CONDITIONS Tat MIN _TYP  MAX MIN _ TYP _MAX| MIN TYP MAX UNIT
v | . | 25°C 1100 850 600 v
t t volta
10 npLit ofiset votage Full range 1300 1050 goo| *
Temperature coefficient of
Ol 0
VIO input offset voltage Full range 2 2 2 uv/°c
Input offset voltage long-term o
drift (see Note 4) Vic =0, Rg =50 Q 25°C 0.005 0.005 0.005 uv/mo
| | . 25°C 0.6 6 0.5 6 0.4 6 A
t t t
1o nput oftset curren Full range 10 10 0] "
25°C 45 70 40 70 35 70
lis Input bias current nA
Full range 90 90 90
0 -03 0 -03 0 -03
25°C to to to to to to
Common-mode input voltage 3.5 4 3.5 4 3.5 4
VIcR  range Rs =50 Q S 5 - Vv
Full range to to to
3.5 3.5 3.5
25°C 3.9 4.2 3.9 4.2 4 4.3
V High-level output volt \Y
OH 1gh-ieve oupult voliage Fullrange | 37 37 3.8
R =10kQ
v Low-lovel I L 25°C 0.7 0.8 0.7 0.8 0.7 0.8 v
oL ow-level output voltage Full range 0.95 0.95 0.95
Large-signal differential 25°C 0.2 1.5 03 1.5 0.4 1.5
VD voltage amplification Vo=T14VioaV,  RL=10k e rrge | o 0.1 0.1 ViV
CMRR G g Vie =V R 25°C 80 90 82 92 85 95 B
- jecti i = i = Q
ommon-mode rejection ratio Ic JcrMiIN, s =50 Full range 80 82 85
. iecti i 25°C 98 112 100 115 103 117
kSVR Supply-voltage rejection ratio Voc =5V 1030V 4B
(AVgc/AVig) Full range 93 95 98
| Suool 25°C 800 1200 800 1200 800 1200 WA
cc upply current
— - Vo=25V, No load Full range 1200 1200 1200
upply current change over
Alec operating temperature range Fullrange 15 15 15 uA

T Full range is 0°C to 70°C.
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Ta = 150°C extrapolated to T = 25°C using the Arrhenius equation

and assuming an activation energy of 0.96 eV.
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TLE2024 electrical characteristics at specified free-air temperature, Voc = £15 V (unless otherwise noted)

ST CO ONS t TLE2024C TLE2024AC TLE2024BC
PARAMETER TEST CONDITION UNIT
Ta MIN TYP MAX| MIN TYP MAX| MIN TYP MAX
v | . | 25°C 1000 750 500 v
t t volt
10 nput oriset votiage Full range 1200 950 700| Y
Temperature coefficient of
Ol 0
VIO input offset voltage Full range 2 2 2 uv/°C
Input offset voltage long-term o
drift (see Note 4) Vic =0, Rg =50 Q 25°C 0.006 0.006 0.006 uv/mo
| | , 25°C 0.6 6 0.5 6 0.4 6 A
t t t
10 nput offset curren Full range 10 10 ol "
| | b 25°C 50 70 45 70 40 70 A
nput bias current n
1B putblas cu Full range 90 90 90
-15 -153 -15 -153 -15 -153
25°C to to to to to to
- i I 13.5 14 13.5 14 13.5 14
Vier Common-mode input voltage Rs =50 Q v
range -15 -15 -15
Full range to to to
13.5 135 13.5
v Maximum positive peak output 25°C 13.8 141 13.9 14.2 14 14.3 v
OM+  voltage swing Fullrange | 13.7 13.8 13.9
RL = 10 kQ
v Maximum negaﬁve peak output 25°C -13.7 -14A1 -13.7 -14A1 -13.7 -14A1 Vv
OM- " voltage swing Ful range | -13.6 -13.6 -13.6
Large-signal differential 25°C 0.4 2 0.8 4 1 7
Avp voltage amplification Vo=£10V, RL=10kQ Full range 0.4 0.8 1 Vinv
OMRR C g Vie —V/ R 25°C 92 102 94 105 97 108 B
ommon-mode rejection ratio = min, =50Q
Jection rat Ic = VicRm! s Full range 88 90 93
Supply-volta iecti ti 25°C 98 112 100 115 103 117
ksvR upply-voltage rejection ratio Voos=£25Vto£15V 4B
(AVee+/AVI0) Full range 93 95 98
| Suool 25°C 1050 1400 1050 1400 1050 1400 A
cc upply current o
Full 1400 1400 1400
Vo =0, No load W range
Alce Supply current change over Full range 20 20 20 uA
operating temperature range

 Full range is 0°C to 70°C.
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Ty = 150°C extrapolated to Ta = 25°C using the Arrhenius equation

and assuming an activation energy of 0.96 eV.
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TLE2021 electrical characteristics at specified free-air temperature, Vcc = 5 V (unless otherwise noted)

PARAMETER TEST CONDITIONS t TLE20211 TLE2021A] TLE2021B1 UNIT
Ta MIN TYP MAX| MIN TYP MAX| MIN TYP MAX
v | . | 25°C 120 600 100 300 80 200 v
t offset voltage
10 npu votag Full range 950 600 30| M
Temperature coefficient of o
VIO input offset voltage Full range 2 2 2 nVFC
Input offset voltage long-term drift o
(see Note 4) Vic=0, Rg=50Q 25°C 0.005 0.005 0.005 uv/mo
. 25°C 0.2 6 0.2 6 0.2 6
lio Input offset current Full range 10 10 10 nA
25°C 25 70 25 70 25 70
lis Input bias current nA
Full range 90 90 90
0 -03 0 -03 0 -03
25°C to to to to to to
3.5 4 3.5 4 3.5 4
VIcR Common-mode input voltage range Rs =50 Q 0 0 o \%
Full range to to to
3.2 3.2 3.2
25°C 4 4.3 4 4.3 4 4.3
V High-level output volt \Y
OH gh-ieve’ oullput votiage Fullrange | 3.9 3.9 3.9
RL =10 kQ
v Lowlovel | 25°C 0.7 0.8 0.7 0.8 0.7 0.8 v
- tput volt:
oL ow-level oulput voliage Full range 0.9 0.9 0.9
A Large-signal differential Vo=1.4Vto4V, 25°C 0.3 1.5 0.3 1.5 0.3 1.5 oy
VD voltage amplification Ry = 10 kQ Fullrange | 0.25 0.25 0.25 "
o ) Vic = V|cg min, 25°C 85 110 85 110 85 110
MRR - t t B
o] Common-mode rejection ratio Rs = 50 Q Full range 80 80 80 d
S ly-voltage rejection ratio 25°C 105 120 105 120 105 120
ksvr L pply-votlage rejection rat Vee =5V1030V dB
(AVcc/AVio) Full range 100 100 100
| Suool 25°C 200 300 200 300 200 300 A
current
cc upply cu Vo=25V, Full range 300 300 300 | M
Supply-current change over No load
Alec operating temperature range Full range 6 6 6 HA

T Full range is - 40°C to 85°C.

NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Ta = 150°C extrapolated to T = 25°C using the Arrhenius equation

and assuming an activation energy of 0.96 eV.
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TLE2021 electrical characteristics at specified free-air temperature, Vcc =+ 15 V (unless otherwise noted)

TLE20211 TLE2021Al TLE2021BI
PARAMETER TEST CONDITIONS Tat MIN TP MAX MIN TP MAX MIN VP MAX UNIT
y | " | 25°C 120 500 80 200 40 100 v
t t volt
10 nput ofiset vottage Full range 850 500 200 M
Temperature coefficient of .
VIO input offset voltage Full range 2 2 2 nvFe
Input offset voltage long-term drift o
(see Note 4) Vic=0, Rg=500Q | 25°C 0.006 0.006 0.006 uv/mo
| | " 25°C 0.2 6 0.2 6 0.2 6 A
t t t
10 nput offset curren Full range 10 10 10 n
| | b 25°C 25 70 25 70 25 70 A
t bi t
1B nput bias curren Full range 90 90 9| "
-15 -153 -15 -153 -15 -153
25°C to to to to to to
Common-mode input voltage range 13.5 14 13.5 14 13.5 14
Vicr mput votlage rang Rs =50 Q v
-15 -15 -15
Full range to to to
13.2 13.2 13.2
v Maximum posmve peak output 25°C 14 14.3 14 14.3 14 14.3 v
OM+  yoltage swing Fullrange | 13.9 13.9 13.9
RL=10kQ
v Maximum negative peak output 25°C -13.7 -14A1 -13.7 -1441 -13.7 -1441 v
OM- " yvoltage swing Full range | -13.6 -13.6 -13.6
A Large-signal differential Vo=10V, 25°C 1 6.5 1 6.5 1 6.5 ViV
VD voltage amplification RL =10 kQ Fullrange | 0.75 0.75 0.75 H
Vic = Vicg min, 25°C 100 115 100 115 100 115
CMRR Common-mode rejection ratio Rf: 5(;05 ! Full range 9 9 96 dB
‘ Supply-voltage rejection ratio Voc+ =+2.5V 25°C 105 120 105 120 105 120 dB
SVR (AVee/AVio) tot15V Fullrange | 100 100 100
| Suopl 25°C 240 350 240 350 240 350 A
cc upply current i
Full 350 350 350
Vo = 0V, No load | range
Alec Supply-current change over Full range 7 7 7 uA
operating temperature range

t Full range is - 40°C to 85°C.

NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Ty = 150°C extrapolated to Ta = 25°C using the Arrhenius equation

and assuming an activation energy of 0.96 eV.
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TLE2022 electrical characteristics at specified free-air temperature, Vcc = 5 V (unless otherwise noted)

PARAMETER TEST CONDITIONS t TLE20221 TLE2022A1 TLE202281 UNIT
Ta MIN TYP MAX MIN TYP MAX MIN TYP MAX
v | " | 25°C 600 400 250 v
t offset voltage
10 npu volag Full range 800 550 a00| "
Temperature coefficient of
vio input offset voltage Full range 2 2 2 uv/G
Input offset voltage long-term
ant (oo Nota d) Vic =0, Rs = 50 Q 25°C 0.005 0.005 0.005 uV/mo
| | " 25°C 0.5 6 0.4 6 0.3 6 A
t t t
o nput ofiset curren Full range 10 10 10| "
| | b 25°C 35 70 33 70 30 70 A
nput bias current n
1B P Full range ) ) 9
0 -0.3 0 -0.3 0 -0.3
25°C to to to to to to
Common-mode input 3.5 4 3.5 4 3.5 4
VIcR  yoltage range Rs=500 0 0 0 v
Full range to to to
3.2 3.2 3.2
25°C 4 4.3 4 4.3 4 4.3
\Y High-level output voltage \Y
OH g P g Fullrange | 3.9 39 3.9
RL = 10 kQ
v Low-level | 25°C 0.7 0.8 0.7 0.8 0.7 0.8 y
ow-level output voltage
oL P 9 Full range 0.9 0.9 0.9
Large.signa] differential 25°C 0.3 1.5 0.4 1.5 0.5 1.5
Avo voltage amplification Vo=14VitodV, R =10kQ =0 range 0.2 0.2 0.2 ViV
CMRR G g v y R 25°C 85 100 87 102 90 105 dB
- jecti ti = in, =50Q
ommon-mode rejection ratio | V¢ = Vicgmin s Full range %0 o v
. Supply-voltage rejection ratio Ve = 5V 10 30 V 25°C 100 115 103 118 105 120 dB
SVR (AVcc+/AVio) cc= Full range 95 98 100
| s | 25°C 450 600 450 600 450 600 A
cc upply current n
Vo =25V, No load Full range 600 600 600
Alce Supply current change over Full range 15 15 15 WA
operating temperature range

T Full range is - 40°C to 85°C.
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at T4 = 150°C extrapolated to T = 25°C using the Arrhenius equation

and assuming an activation energy of 0.96 eV.
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TLE2022 electrical characteristics at specified free-air temperature, Ve =+ 15 V (unless otherwise noted)

PARAMETER TEST CONDITIONS t TLE20221 TLE2022] TLE20228] UNIT
Ta MIN TYP MAX MIN TYP MAX MIN TYP MAX
v | " | 25°C 150 500 120 300 70 150 v
t t volt
10 nput oriset vottage Full range 700 450 30| *
Temperature coefficient of
vio input offset voltage Fullrange 2 2 2 uvree
Input offset voltage long-term o
drift (see Note 4) Vic = 0, Rs =50 Q 25°C 0.006 0.006 0.006 uv/mo
| | " 25°C 0.5 6 0.4 6 0.3 6 A
t t t
10 nput offset curren Full range 10 10 ol "
| | b 25°C 35 70 33 70 30 70 A
t bi t
1B fput bias curren Full range 90 90 9| "
-15 -153 -15 -153 -15 -153
25°C to to to to to to
Common-mode input 13.5 14 13.5 14 13.5 14
VIcR  \oltage range Rs=50Q _15 _15 _15 v
Full range to to to
13.2 13.2 13.2
v Maximum positive peak 25°C 14 14.3 14 14.3 14 14.3 v
OM+  output voltage swing . ) Full range 13.9 13.9 13.9
=10 kQ
y Maximum negative peak L 2500 -13.7 -14A1 -13.7 -141 -13.7 -141 v
OM- " output voltage swing Fullrange | - 13.6 ~136 ~136
Large-signal differential 25°C 0.8 4 1 7 1.5 10
Avp voltage amplification Vo=+10V, RL=10kQ Full range 0.8 1 15 ViV
CMRR G g v v R 25°C 95 106 97 109 100 112 B
ommon-mode rejection ratio = min, =50Q
Jection ratio 1 Vic = Yicrmi s Full range 91 93 9%
‘ Supply-voltage rejection ratio Ve = +95V 10 415V 25°C 100 115 103 118 105 120 B
SR (AVee+/AVip) ce==e - Full range 95 98 100
| Suopl 25°C 550 700 550 700 550 700 A
cc upply current i
Full 700 700 700
Vo =0, No load | range
Al Supply current change over Eull range 30 30 30 A
ce operating temperature range 9 M

 Full range is - 40°C to 85°C.
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Ty = 150°C extrapolated to Ta = 25°C using the Arrhenius

equation and assuming an activation energy of 0.96 eV.
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TLE2024 electrical characteristics at specified free-air temperature, Vcc = 5 V (unless otherwise noted)

PARAMETER TEST CONDITIONS t TLE2024 TLEZ024A TLEZ02481 UNIT
Ta MIN TYP MAX MIN TYP MAX| MIN TYP MAX
v | . | 25°C 1100 850 600 v
t t volta
10 npLit ofiset votage Full range 1300 1050 goo| *
Temperature coefficient of
o 0
VIO input offset voltage Full range 2 2 2 uv/°c
Input offset voltage long-term o
drift (see Note 4) Vic =0, Rg = 50 Q 25°C 0.005 0.005 0.005 uv/mo
| | . 25°C 0.6 6 0.5 6 0.4 6 A
t t t
1o nput oftset curren Full range 10 10 0] "
25°C 45 70 40 70 35 70
lis Input bias current nA
Full range 90 90 90
0 -03 0 -03 0 -03
25°C to to to to to to
Common-mode input voltage 3.5 4 3.5 4 3.5 4
VIcR  range Rs =50 Q S 5 - Vv
Full range to to to
3.2 3.2 3.2
v Maximum positive peak 25°C 3.9 4.2 3.9 4.2 4 4.3 Vv
OM+  output voltage swing Full range 3.7 3.7 3.8
RL =10 kQ -
OM-"" output voltage swing Full range 0.95 0.95 0.95
Large-signal differential 25°C 0.2 1.5 03 1.5 0.4 1.5
VD voltage amplification Vo=14VioaV,  RL=10ke o ge | o 0.1 0.1 ViV
OMRR C g Vie 2V R 25°C 80 90 82 92 85 95 B
- jection rati = [ =50Q
ommon-mode rejection ratio IC jcRMIN, s =50 Full range 80 82 85
. iecti i 25°C 98 112 100 115 103 117
kSVR Supply-voltage rejection ratio Voos=+25V1i0+15V 4B
(AVcet/AVi) * Full range 93 95 98
| Suool 25°C 800 1200 800 1200 800 1200
current
ce Upply cu Full range 1200 1200 200| M4
e - Vo =0, No load
upply current change over
Alec operating temperature range Full range 30 30 30 uA

T Full range is - 40°C to 85°C.
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Ta = 150°C extrapolated to T = 25°C using the Arrhenius equation

and assuming an activation energy of 0.96 eV.
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TLE2024 electrical characteristics at specified free-air temperature, Voc = £15 V (unless otherwise noted)

TLE2024I TLE2024Al TLE2024BI
PARAMETER TEST CONDITIONS Tat MIN VP MAX MIN TYP MAX MIN VP MAX UNIT
25°C 1000 750 500
Vio Input offset voltage Full range 1200 950 700| Y
%o Temperature coefficient of input Full range 5 5 5 Lv/eC
offset voltage
Input offset voltage long-term
drift (see Note 4) Vic =0, Rs = 50 Q 25°C 0.006 0.006 0.006 uv/mo
25°C 0.6 6 0.5 6 0.4 6
lo Input offset current Full range 0 0 ol ™
25°C 50 70 45 70 40 70
i Input bias current Full range % % % nA
-15 -153 -15 -153 -15 -153
25°C to to to to to to
Vie Common-mode input voltage R =50 13.5 14 13.5 14 13.5 14 v
range -15 -15 -15
Full range to to to
13.2 13.2 13.2
Vous Maximum positive peak output 25°C 13.8 141 13.9 14.2 14 14.3 v
voltage swing Fullrange | 13.7 13.7 13.8
Vorr. Maximum negative peak output Ri=10ka 25°C ~13.7 -14.1 ~13.7 -14.1 ~13.7 -14.1 v
voltage swing Fullrange | -13.6 -13.6 -13.6
-si i i 25°C 0.4 2 0.8 4 1 7
Avo bglrtg(;: Igrrr]]illi?izf;:g:tlal Vo=£10V, RL=10k2 1P ange | 04 0.8 1 Viv
25°C 92 102 94 105 97 108
CMRR  Common-mode rejection ratio V¢ = Vicrmin, Rs=50Q Full range 88 % 93 dB
ksvr Supply-voltage rejection ratio Voos=425V10£15V 25°C 98 112 100 115 103 117 dB
(AVee+/AVI0) Full range 93 95 98
25°C 1050 1400 1050 1400 1050 1400
lcc Supply current Voo, No load Full range 1400 1400 00| A
Moo qotaing temperatirs fange Fullrange 0 50 50 A

 Full range is - 40°C to 85°C.
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Ty = 150°C extrapolated to Ta = 25°C using the Arrhenius equation

and assuming an activation energy of 0.96 eV.
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TLE2021 electrical characteristics at specified free-air temperature, Vcc = 5 V (unless otherwise noted)

PARAMETER TEST CONDITIONS Tat TLE2021M TLE2021BM UNIT
MIN TYP MAX MIN TYP MAX
25°C 120 600 80 200
Vio Input offset voltage Full range 1100 300 uv
oy JeTPerEe coefento Full ange > 2 Wi
Input offset voltage long-term drift (see Note 4) Vic=0, Rs=50Q 25°C 0.005 0.005 uv/mo
25°C 0.2 6 0.2 6
o Input offset current Full range 10 10 nA
25°C 25 70 25 70
I Input bias current Full range 90 % nA
0 -0.3 0 -0.3
25°C to to to to
_ ; 3.5 4 3.5 4
Full range to to
3.2 3.2
25°C 4 4.3 4 4.3
VoH High-level output voltage Ful range 38 38 \
RL=10ka 25°C 07 08 07 08
VoL Low-level output voltage Ful range 0.05 0.95 \
-si i i 25°C 0.3 1.5 0.3 1.5
AD  otags ampificaton Vo=14ViodV, R=10ka oot 0 ViV
25°C 85 110 85 110
CMRR Common-mode rejection ratio V¢ = Vicrmin, Rg =50 Q Full range 30 30 dB
kv Supply-voltage rejection ratio Ve =5V1030V 25°C 105 120 105 120 4B
(AVge+/AV|0) Fullrange | 100 100
25°C 170 230 170 230
loc  Supply current Vo 25V, \oload Full range 230 230| MA
N0o  opbreting omperatns ange Full range 0 0 A

T Full range is —-55°C to 125°C.
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Ty = 150°C extrapolated to Ta = 25°C using the Arrhenius equation

and assuming an activation energy of 0.96 eV.
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TLE2021 electrical characteristics at specified free-air temperature, Voc = +15 V (unless otherwise noted)

TLE2021M TLE2021BM
PARAMETER TEST CONDITIONS Tat UNIT
MIN TYP MAX MIN TYP MAX
v | . | 25°C 120 500 40 100 v
t t volt
10 rput oftset voliage Full range 1000 200 M
Temperature coefficient of .
evio input offset voltage Full range 2 2 uv/eC
Input offset voltage long-term drift (see Note 4) Vic=0, Rs =50 Q 25°C 0.006 0.006 uV/mo
| | " 25°C 0.2 6 0.2 6 A
t t t
10 nput offset curren Full range 10 ol "
| | b 25°C 25 70 25 70 A
t bi t
B nput bias curren Full range 90 90 n
-15 -153 -15 -153
25°C to to to to
Common-mode input 13.5 14 13.5 14
VicR voltage range Rs =50 Q =T s v
Full range to to
13.2 13.2
v Maximum positive peak 25°C 14 143 14 143 v
OM+ output voltage swing o ’ Fullrange | 13.8 13.8
L=10kQ -
v Maximum negative peak 25°C -13.7 -141 -13.7 -141 v
OM- " output voltage swing Full range | 136 ~13.6
Large-signal differential 25°C 1 6.5 1 6.5
Avp voltage amplification Vo=%10V, RL=10ka Full range 0.5 0.5 Vv
25°C 100 115 100 115
CMRR  Common-mode rejection ratio V\c = Vicrmin, Rs =50 Q Full range 9 9 dB
K Supply-voltage rejection ratio v L 25Vio 415V 25°C 105 120 105 120 4B
+ =T <. =
SVR (AVcc+/AVio) ce= Full range 100 100
| Suopl 25°C 200 300 200 300 A
cc upply current W
Full 300 300
— - Vo =0, No load | range 0 0
upply current change over
Alec operating temperature range Full range 10 10 WA

 Full range is -55°C to 125°C.
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Ta = 150°C extrapolated to T = 25°C using the Arrhenius equation

and assuming an activation energy of 0.96 eV.
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TLE2022 electrical characteristics at specified free-air temperature, Vcc = 5 V (unless otherwise noted)

PARAMETER TEST CONDITIONS Tat TLE2022M TLE2022AM TLE2022BM UNIT
MIN TYP MAX| MIN TYP MAX| MIN TYP MAX
25°C 600 400 250
Vio Input offset voltage Full range 800 550 20| W
oo e costn : : 2 | wro
ld"rm;:‘:ﬁo\gzge long-term 1\, _ o, Rs = 50 Q 25°C 0.005 0.005 0.005 uV/mo
25°C 0.5 6 0.4 6 0.3 6
lio Input offset current Full range 10 10 10 nA
25°C 35 70 33 70 30 70
i Input bias current Full range % % % nA
0 -03 0 -03 0 -03
25°C to to to to to to
Common-mode input 3.5 4 3.5 4 3.5 4
Vicr voltage range P Rs =500 0 0 0 v
Full range to to to
3.2 3.2 3.2
25°C 4 4.3 4 4.3 4 4.3
VoH High-level output voltage Full range 38 38 38 \'%
RL=10ke 25°C 0.7 0.8 0.7 0.8 0.7 0.8
VoL Low-level output voltage Full range 0.95 0.95 0.95 \%
-si i i 25°C 0.3 1.5 0.4 1.5 0.5 1.5
Avo 52@3: l;};il"::faet:s:tlal Vo=14VioaV,  R=10kQ Mo e 0.1 0.1 0.1 ViV
25°C 85 100 87 102 90 105
CMRR  Common-mode rejection ratio | V¢ = V|cgmin, Rs =50 Q Full range 80 s 5 dB
kevr Supply-voltage rejection ratio Ve =5V 1030V 25°C 100 115 103 118 105 120 dB
(AVce+/AV|0) Full range 95 98 100
25°C 450 600 450 600 450 600
lcc Supply current Full range 600 600 00| M
Vo=25YV, No load
80 operating tomperatire rangs Full ange ¥ & 7 A

T Full range is -55°C to 125°C.
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Ta = 150°C extrapolated to T = 25°C using the Arrhenius equation

and assuming an activation energy of 0.96 eV.
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TLE2022 electrical characteristics at specified free-air temperature, Voc = £15 V (unless otherwise noted)

PARAMETER TEST CONDITIONS Tat TLE2022M TLE2022AM TLE20228M UNIT
MIN TYP MAX MIN TYP MAX MIN TYP MAX
25°C 150 500 120 300 70 150
Vio Input offset voltage Full range 700 450 s00| MY
Vo) ;epmufi;:;ric;f:;'mem of Full range 2 2 2 uv/°C
Input offset voltage long-term
drift (see Note 4) Vic=0, Rs =50 Q 25°C 0.006 0.006 0.006 uv/mo
25°C 0.5 6 0.4 6 0.3 6
lo Input offset current Full range 0 0 ol ™
25°C 35 70 33 70 30 70
i Input bias current Full range % % % nA
-15 -153 -15 -153 -15 -153
25°C to to to to to to
Full range to to to
13.2 13.2 13.2
Vou. Maximum positivg peak 25°C 14 14.3 14 14.3 14 143 v
output voltage swing Full range 13.9 13.9 13.9
Maximum negative peak RL=10ka 25°C -13.7 -14.1 -13.7 -14.1 -137 -14.1
Vom- qutput voltage swing Full range | -13.6 “136 _136 v
-si i i 25°C 0.8 4 1 7 15 10
Avp \l;slréz: Igrrrz?)lli?ifaetlirsrr:nal Vo=%10V, RL=10kQ o range 0.8 1 1.5 ViV
25°C 95 106 97 109 100 112
CMRR Common-mode rejection ratio | V¢ = V,crmin, Rs =50 Q Full range o1 93 9% dB
kv Supply-voltage rejection ratio Voos = 2.5 V1o 15V 25°C 100 115 103 118 105 120 dB
(AVcc+/AVio) Full range 95 98 100
25°C 550 700 550 700 550 700
lcc Supply current Voo, N load Full range 700 700 700| MA
Moo g temperatire fange Fullrange 60 60 60 A

 Full range is -55°C to 125°C.
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Ty = 150°C extrapolated to Ta = 25°C using the Arrhenius

equation and assuming an activation energy of 0.96 eV.
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TLE2024 electrical characteristics at specified free-air temperature, Vcc = 5 V (unless otherwise noted)

PARAMETER TEST CONDITIONS t TLE2024M TLE2024AN TLE20245M UNIT
Ta MIN TYP MAX MIN TYP MAX| MIN TYP MAX
v | . | 25°C 1100 850 600 v
t t volta
10 npLit ofiset votage Full range 1300 1050 goo| *
Temperature coefficient of
o 0
VIO input offset voltage Full range 2 2 2 uv/°c
Input offset voltage long-term o
drift (see Note 4) Vic =0, Rg = 50 Q 25°C 0.005 0.005 0.005 uv/mo
| | . 25°C 0.6 6 0.5 6 0.4 6 A
t t t
1o nput oftset curren Full range 10 10 0] "
25°C 45 70 40 70 35 70
lis Input bias current nA
Full range 90 90 90
0 -03 0 -03 0 -03
25°C to to to to to to
Common-mode input voltage 3.5 4 3.5 4 3.5 4
VIcR  range Rs =50 Q S 5 - Vv
Full range to to to
3.2 3.2 3.2
v Maximum positive peak 25°C 3.9 4.2 3.9 4.2 4 4.3 Vv
OM+  output voltage swing Full range 3.7 3.7 3.8
RL =10 kQ -
OM-"" output voltage swing Full range 0.95 0.95 0.95
Large-signal differential 25°C 0.2 1.5 03 1.5 0.4 1.5
VD voltage amplification Vo=14VioaV,  RL=10ke o ge | o 0.1 0.1 ViV
OMRR C g Vie 2V R 25°C 80 90 82 92 85 95 B
- jection rati = [ =50Q
ommon-mode rejection ratio IC jcRMIN, s =50 Full range 80 82 85
. iecti i 25°C 98 112 100 115 103 117
kSVR Supply-voltage rejection ratio Voos=+25V1i0+15V 4B
(AVcet/AVi) * Full range 93 95 98
| Suool 25°C 800 1200 800 1200 800 1200
current
ce Upply cu Full range 1200 1200 200| M4
e - Vo =0, No load
upply current change over
Alec operating temperature range Full range 50 50 50 uA

T Full range is -55°C to 125°C.
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Ta = 150°C extrapolated to T = 25°C using the Arrhenius equation

and assuming an activation energy of 0.96 eV.
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TLE2024 electrical characteristics at specified free-air temperature, Voc = £15 V (unless otherwise noted)

ST CO ONS t TLE2024M TLE2024AM TLE2024BM
PARAMETER TEST CONDITION UNIT
Ta MIN TYP MAX| MIN TYP MAX| MIN TYP MAX
v | " I 25°C 1000 750 500 v
t t volt
0 nput offset voltage Full range 1200 950 700 "
Temperature coefficient of
a 0,
VIO input offset voltage Full range 2 2 2 v/
Input offset voltage long-term R
drift (see Note 4) Vic =0, Rg =50 Q 25°C 0.006 0.006 0.006 uv/mo
| | , 25°C 0.6 6 0.5 6 0.4 6 A
t t t
10 nput offset curren Full range 10 10 ol "
| | b 25°C 50 70 45 70 40 70 A
nput bias current n
8 put bias e Full range 90 90 90
-15 -153 -15 -153 -15 -153
25°C to to to to to to
- i I 13.5 14 13.5 14 13.5 14
Vier Common-mode input voltage Rs =50 Q v
range -15 -15 -15
Full range to to to
13.2 13.2 13.2
v Maximum positive peak output 25°C 13.8 14.1 13.9 14.2 14 14.3 v
OM+  voltage swing Fullrange | 13.7 137 13.8
RL = 10 kQ
v Maximum negative peak output 25°C -13.7 -14A1 -13.7 -14A1 -13.7 -14A1 v
OM-" voltage swing Full range | -13.6 -136 -136
Large-signal differential 25°C 0.4 2 0.8 4 1 7
Avp voltage amplification Vo=110V, RL=10kQ Full range 0.4 08 1 Vipv
CMRR C g VY R 25°C 92 102 94 105 97 108 B
ommon-mode rejection ratio = min, =50Q
yection rat Ic = VicRm! s Fulrange | 88 90 93
Supply-volta jecti ti 25°C 98 112 100 115 103 117
ksvR upply-voltage rejection ratio Vogs = £25 V10415V dB
(AVee+/AVI0) Full range 93 95 98
| Suool 25°C 1050 1400 1050 1400 1050 1400 A
cc upply current W
Full 1400 1400 1400
Vo =0, No load L7 range
Al Supply current change over Full rande 85 85 85 A
ce operating temperature range 9 H

 Full range is -55°C to 125°C.
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Ty = 150°C extrapolated to Ta = 25°C using the Arrhenius equation

and assuming an activation energy of 0.96 eV.
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TLE2021 operating characteristics, Vocc =5V, Ta = 25°C

PARAMETER TEST CONDITIONS T C SUFFIX | SUPFX M SUFFX UNIT
A MIN TYP MAX MIN TYP MAX MIN TYP MAX
SR Slew rate at unity gain Vo=1V1to3V, See Figure1 25°C 0.5 0.5 0.5 V/us
v Equivalent input noise voltage | f=10Hz 25°C 21 50 21 50 21 ViHz
n (see Figure 2) f=1kHz 25°C 17 30 17 30 17
v Peak-to-peak equivalentinput  [f=0.1t01Hz 25°C 0.16 0.16 0.16 v
NPP)  noise voltage f=0.1t0 10 Hz 25°C 0.47 0.47 0.47 K
In Equivalent input noise current 25°C 0.09 0.09 0.9 pA/Hz
B4 Unity-gain bandwidth See Figure 3 25°C 1.2 1.2 1.2 MHz
Om Phase margin at unity gain See Figure 3 25°C 42° 42° 42°
TLE2021 operating characteristics at specified free-air temperature, Vgc =15V
ST CO ONS t C SUFFIX | SUFFIX M SUFFIX
PARAMETER TEST NDITION Ta MIN TYP MAX MIN TYP MAX MIN VP MAX UNIT
s s s 25°C 0.45 0.65 0.45 0.65 0.45 0.65
R | te at uni i Vo=1V1o 3V, Fi 1 V
ew rate at unity gain fo) 0 ee Figure 1 range | 045 022 0 Jus
v Equivalent input noise voltage f=10Hz 25°C 19 50 19 50 19 ViHz
. (see Figure 2) f=1kHz 25°C 15 30 15 30 15
v Peak-to-peak equivalent input f=01to1Hz 25°C 0.16 0.16 0.16 v
N(PP) " noise voltage f=0.11t010 Hz 25°C 0.47 0.47 0.47 H
In Equivalent input noise current 25°C 0.09 0.09 0.09 pA/Hz
B4 Unity-gain bandwidth See Figure 3 25°C 2 2 2 MHz
Om Phase margin at unity gain See Figure 3 25°C 46° 46° 46°

T Full range is 0°C to 70°C for the C-suffix devices, —40°C to 85°C for the I-suffix devices, and —55°C to 125°C for the M-suffix devices.
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TLE2022 operating characteristics, Vcc =5V, Tp = 25°C

C SUFFIX I SUFFIX M SUFFIX
PARAMETER TEST CONDITIONS MIN TYP MAX MIN TYP  MAX MIN TYP  MAX UNIT
SR Slew rate at unity gain Vo=1Vto3V, SeeFigure1 0.5 0.5 0.5 V/us
e AT AT i
f=01to1Hz 0.16 0.16 0.16
Vnep) — Peak-to-peak equivalent input noise voltage 01 10H2 047 0.47 0.47 uv
In Equivalent input noise current 0.1 0.1 0.1 pANHzZ
B Unity-gain bandwidth See Figure 3 1.7 1.7 1.7 MHz
Om Phase margin at unity gain See Figure 3 47° 47° 47°
TLE2022 operating characteristics at specified free-air temperature, Vcc =+15V
PARAMETER TEST CONDITIONS Ta C SURFIXT | SUFFIXT M SUFFIXT UNIT
MIN TYP MAX MIN TYP MAX MIN TYP MAX
25°C 0.45 0.65 0.45 0.65 0.45 0.65
SR Slew rate at unity gain Vo =10V, See Figure 1 Full range 0.45 0.42 04 V/us
v, Equivalent inpgt noise f=10Hz 25°C 19 50 19 50 19 AVAFZ
voltage (see Figure 2) f=1kHz 25°C 15 30 15 30 15
Peak-to-peak equivalent f=0.1t01Hz 25°C 0.16 0.16 0.16
VNEP) input noise voltage f=0.110 10 Hz 25°C 0.47 0.47 0.47 i
In Equivalent input noise current 25°C 0.1 0.1 0.1 pA~NHz
B4 Unity-gain bandwidth See Figure 3 25°C 2.8 2.8 2.8 MHz
Om Phase margin at unity gain See Figure 3 25°C 52° 52° 52°

T Full range is 0°C to 70°C for the C-suffix devices, —40°C to 85°C for the | suffix devices and -55°C to 125°C for the I-suffix devices.
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TLE2024 operating characteristics, Vocc =5V, Ta = 25°C

C SUFFIX | SUFFIX M SUFFIX
PARAMETER TEST CONDITIONS MIN _ TYP _MAX| MIN _TYP MAX| WMIN _TYP MAX UNIT
SR Slew rate at unity gain Vo=1V1to3V, See Figure 1 0.5 0.5 0.5 V/us
f=10Hz 21 50 21 50 21 .
Vn Equivalent input noise voltage (see Figure 2) 1Kz 17 30 17 30 17 nVAHz
f=01t01Hz 0.16 0.16 0.16
Vnep) — Peak-to-peak equivalent input noise voltage 01110 Hz 0.47 0.47 0.47 uv
In Equivalent input noise current 0.1 0.1 0.1 pA~Hz
B4 Unity-gain bandwidth See Figure 3 1.7 1.7 1.7 MHz
Om Phase margin at unity gain See Figure 3 47° 47° 47°
TLE2024 operating characteristics at specified free-air temperature, Ve = +15 V (unless otherwise noted)
C SUFFIXt 1 SUFFIXt M SUFFIXt
PARAMETER TEST CONDITIONS Ta MIN_ TYP _MAX| MIN _TYP _MAX| MIN _TYP MAX UNIT
25°C 0.45 0.7 0.45 0.7 0.45 0.7
SR Slew rate at unity gain Vo=%10V, See Figure 1 Full range 045 042 o4 V/us
i i i f=10Hz 25°C 19 50 19 50 19
Vn '(ESC;UeIV;;T:eIZI;Ut nosevolage f=1kHz 25°C 15 30 15 30 15 vz
Vaer Peak-to-peak equivalent input noise |f=0.1t01Hz 25°C 0.16 0.16 0.16 W
voltage f=0.11t0 10 Hz 25°C 0.47 0.47 0.47
In Equivalent input noise current 25°C 0.1 0.1 0.1 pA~NHZ
B4 Unity-gain bandwidth See Figure 3 25°C 2.8 2.8 2.8 MHz
Om Phase margin at unity gain See Figure 3 25°C 52° 52° 52°

T Full range is 0°C to 70°C for the C-suffix devices, —40°C to 85°C for the | suffix devices and -55°C to 125°C for the I-suffix devices.
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TLE202x, TLE202xA, TLE202xB, TLE202xY
EXCALIBUR HIGH-SPEED LOW-POWER PRECISION
OPERATIONAL AMPLIFIERS

SLOS191D - FEBRUARY 1997 - REVISED NOVEMBER 2010

TLE2021Y electrical characteristics at Vcc =5V, Ta = 25°C (unless otherwise noted)

TLE2021Y
PARAMETER TEST CONDITIONS MIN _ TYP _MAX UNIT
Vio Input offset voltage 150 uv
Input offset voltage long-term drift (see Note 4) 0.005 uV/mo
lio Input offset current Vie=0, Rs =500 0.5 nA
Iis Input bias current 35 nA
-0.3
VicR Common-mode input voltage range Rs =50 Q to \%
4
VoH Maximum high-level output voltage 4.3 \%
VoL Maximum low-level output voltage RL=10ko 0.7 \Y
Ayvp Large-signal differential voltage amplification Vo=141t04V, RL =10 kQ 1.5 Vinv
CMRR Common-mode rejection ratio Vic = V|cr min, Rs =50 Q 100 dB
ksvr Supply-voltage rejection ratio (AVgg+/AVo) Vgc =5Vto30V 115 dB
lcc Supply current Vo=25V, No load 400 A
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at T = 150°C extrapolated

to Ta = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.

TLE2021Y operating characteristics at Voc =5V, Tp = 25°C

TLE2021Y
PARAMETER TEST CONDITIONS MIN_ TYP  MAX UNIT
SR Slew rate at unity gain Vo=1Vto3V 0.5 V/us
f=10 Hz 21 -
Vi, Equivalent input noise voltage P 7 nVAHz
f=0.1to1Hz 0.16
Vnpp) — Peak-to-peak equivalent input noise voltage 01101012 047 uv
In Equivalent input noise current 0.1 pA~Hz
B1 Unity-gain bandwidth 1.7 MHz
Om Phase margin at unity gain 47°
3 15
EXAS
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TLE202x, TLE202xA, TLE202xB, TLE202xY

SLOS191D -

EXCALIBUR HIGH-SPEED LOW-POWER PRECISION

OPERATIONAL AMPLIFIERS

FEBRUARY 1997 - REVISED NOVEMBER 2010

TLE2022Y electrical characteristics, Voo =5V, T = 25°C (unless otherwise noted)

TLE2022Y
PARAMETER TEST CONDITIONS MIN TP MAX UNIT
Vio Input offset voltage 150 600 uv
Input offset voltage long-term drift (see Note 4) 0.005 uV/mo
lio Input offset current Vie=0, Rs =500 0.5 nA
lis Input bias current 35 nA
-03
Vicr Common-mode input voltage range Rs =50 Q to \%
4
VoH Maximum high-level output voltage 4.3 \Y
VoL Maximum low-level output voltage RL=10ko 0.7 \Y
Avp Large-signal differential voltage amplification Vo=141t04V, R =10 kQ 1.5 V/iuv
CMRR Common-mode rejection ratio Vic = Vicr min, Rs =50 Q 100 dB
ksvr Supply-voltage rejection ratio (AVgg+ /AV)p) Vgc =5Vto30V 115 dB
lcc Supply current Vo=25V, No load 450 A
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at T = 150°C extrapolated

to Ta = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.

TLE2022Y operating characteristics, Vcc =5V, Ta = 25°C

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

TLE2022Y
PARAMETER TEST CONDITIONS MIN TP MAX UNIT
SR Slew rate at unity gain Vo=1Vto3V, See Figure 1 0.5 V/us
f=10 Hz 21 -
Vi Equivalent input noise voltage (see Figure 2) -1 KMz 17 nVAHz
f=01t01Hz 0.16
Vnpp)  Peak-to-peak equivalent input noise voltage 011010 Hz 0.47 Y
In Equivalent input noise current 0.1 pA~Hz
B4 Unity-gain bandwidth See Figure 3 1.7 MHz
Om Phase margin at unity gain See Figure 3 47°
3 15
EXAS
INSTRUMENTS y



TLE202x, TLE202xA, TLE202xB, TLE202xY
EXCALIBUR HIGH-SPEED LOW-POWER PRECISION
OPERATIONAL AMPLIFIERS

SLOS191D - FEBRUARY 1997 - REVISED NOVEMBER 2010

TLE2024Y electrical characteristics, Vcc =5V, T = 25°C (unless otherwise noted)

TLE2024Y
PARAMETER TEST CONDITIONS MIN_ TYP  MAX UNIT
Input offset voltage long-term drift (see Note 4) 0.005 uV/mo
lio Input offset current Vic=0, Rs =50Q 0.6 nA
Iis Input bias current 45 nA
-0.3
VicR Common-mode input voltage range Rs =50 Q to \%
4
VoH High-level output voltage 4.2 \Y
VoL Low-level output voltage RL=10ka 0.7 \%
Avb b?ﬁi‘;‘:'g;i'"‘f’ifaegoe;t'a' Vo=14Vto4V, R =10kQ 15 V/uv
CMRR Common-mode rejection ratio V|c = Vicrmin, Rs =50 Q 90 dB
kSVR a”\fgéy/'z\‘;:gge rejection ratio Vog =5V1030V 112 dB
lcc Supply current Vo=25YV, No load 800 LA
NOTE 4. Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Ty = 150°C extrapolated

to Ta = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.

TLE2024Y operating characteristics, Vcc =5V, Tp = 25°C

TLE2024Y
PARAMETER TEST CONDITIONS MIN _ TYP  MAX UNIT
SR Slew rate at unity gain Vo=1V1to3V, SeeFigure1 0.5 V/us
f=10Hz 21 .
Vy Equivalent input noise voltage (see Figure 2) o1k = nVAHz
f=01to1Hz 0.16
Vnpp) — Peak-to-peak equivalent input noise voltage 0101012 047 Y
In Equivalent input noise current 0.1 pANHZ
B4 Unity-gain bandwidth See Figure 3 1.7 MHz
Om Phase margin at unity gain See Figure 3 47°
3 13
EXAS
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TLE202x, TLE202xA, TLE202xB, TLE202xY

EXCALIBUR HIGH-SPEED LOW-POWER PRECISION
OPERATIONAL AMPLIFIERS

SLOS191D - FEBRUARY 1997 - REVISED NOVEMBER 2010

PARAMETER MEASUREMENT INFORMATION

20 kQ 20 kQ
5V 15V
Vo Vo
V| + V| +
- -15V
30 pF 20 kQ 30 pF 20 kQ
(see Note A) (see Note A)
(a) SINGLE SUPPLY (b) SPLIT SUPPLY
NOTE A: C includes fixture capacitance.
Figure 1. Slew-Rate Test Circuit
2kQ
2kQ
15V
5V
20 Q h d Vo
25V % —— Vo
+
200 -15V
= 20Q 20 Q

(a) SINGLE SUPPLY
(b) SPLIT SUPPLY

Figure 2. Noise-Voltage Test Circuit

10 kQ 10 kQ
5V 15V
100 Q
Vi — e - V| —n—e
Vo 100Q Vo
25V +

= -15V

30 pF < 10KQ 30 pF T~ 10 kQ
(see Note A)

(see Note A)

(a) SINGLE SUPPLY (b) SPLIT SUPPLY

NOTE A: C_ includes fixture capacitance.
Figure 3. Unity-Gain Bandwidth and Phase-Margin Test Circuit
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TLE202x, TLE202xA, TLE202xB, TLE202xY
EXCALIBUR HIGH-SPEED LOW-POWER PRECISION
OPERATIONAL AMPLIFIERS

SLOS191D - FEBRUARY 1997 - REVISED NOVEMBER 2010

PARAMETER MEASUREMENT INFORMATION

5V
15V
0.1 uF Vo Vo
V| ——{e V| +
-15V
— 30 pF T~ 10 kQ 30 pF 10 kQ
(see Note A) (see Note A)
(a) SINGLE SUPPLY (b) SPLIT SUPPLY

NOTE A: C_ includes fixture capacitance.

Figure 4. Small-Signal Pulse-Response Test Circuit

typical values

Typical values presented in this data sheet represent the median (50% point) of device parametric performance.

{’:‘ TeEXAS
INSTRUMENTS

34 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



TLE202x, TLE202xA, TLE202xB, TLE202xY
EXCALIBUR HIGH-SPEED LOW-POWER PRECISION
OPERATIONAL AMPLIFIERS

SLOS191D - FEBRUARY 1997 - REVISED NOVEMBER 2010

TYPICAL CHARACTERISTICS
Table of Graphs
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Vowm Maximum peak output voltage vs Free-air temperature 18
) vs High-level output current 19, 20
Vo High-level output voltage vs Free-air temperature 21
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