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TLE2141, TLE2141A

EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

D3652, NOVEMBER 1990 - REVISED FEBRUARY 1991

avallable features

® Low Noise:
10 Hz ... 15 nVNHz
1 kHz ... 10.5 nVWNHz

e 10,000-pF Load Capability

e LowV|p ... 500 uV Max at 25°C
e Single or Spiit Supply ...

® Fast Settling Time

4Vtoddyv
...340 ns t0 0.1%

400 ns to 0.01%

® 20-mA Min Short Circuit Output Current e Saturation Recovery ... 150 ns
e 30-V/us Min Slew Rate e Large Output Swing ... Vco- +0.1V
e High Gain-Bandwidth Product ... 5.9 MHz toVees -1V
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description

The TLE2141 and TLE2141A are high-performance, internally compensated operational amplifiers built using Texas
Instruments complementary bipolar Excalibur process. The TLE2141A is a tighter offset voltage grade of the
TLE2141. Both are pin-compatible upgrades to standard industry products.

AVAILABLE OPTIONS

PACKAGE
TA Vio max SMALL- CHIP CERAMIC METAL PLASTIC CHIP
AT 25°C OUTLINE CARRIER oip CAN oip FORM
(D) (FK) (JG) (L) (P) )
0°Cto | 500uV | TLE2141ACD _— _ _ TLE2141ACP
70°C 900 uV | TLE2141CD — — —_— TLE2141CP
~40°Cto | 500 uV | TLE2141AID —_— —_— — TLE2141AIP
105°C | 900 uV | TLE2141ID — —_— —_— TLE2141/P TLE2141Y
-55°Cto ] 500uV | TLE2141AMD | TLE2141AMFK | TLE2141AMJG | TLE2141AML | TLE2141AMP
125°C { 900 uV | TLE2141MD | TLE2141MFK TLE2141MJG TLE2141ML TLE2141MP

D packages are available taped-and-reeled. Add *R" suffix to device type, (e.g., TLE2141ACDR).

PRODUCTION DATA documents contain informatioa
curment as of publication date. Products conform to
specifications per the terms of Texas Instruments
standard warranly. Production processing does aot
necessarily include testing of all parametsrs.
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TLE2141, TLE2141A
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

e e
description (continued)

The design incorporates a patent-pending input stage that simultaneously achieves low audio band noise of
10.5 nV/VHz with a 10-Hz 1/ corner and symmetrical 40-V/us slew rate typically with loads up to 800 pF. The
resulting low distortion and high power-bandwidth are important in hi-fi audio applications. A fast settling time of
340 ns to 0.1% of a 10-V step with a 2-kQ /100-pF load is useful in fast actuator/positioning drivers. Under similar
test conditions, settling time to 0.01% is 400 ns.

The devices are stable with capacitive loads up to 10 nF, although the 6 MHz bandwidth decreases to 1.8 MHz at
this high loading level. As such, the TLE2141 and TLE2141A are useful for low droop sample-and-holds and direct
buffering of long cables, including 4-20 mA current loops.

The special design also exhibits an improved insensitivity to inherent IC component mismatches as is evidenced
by a 500-uV maximum offset voltage and 1.7-uV/°C typical drift. Minimum common-mode rejection ratio and supply-
voltage rejection ratio are 85 dB and 90 dB, respectively.

Device performance is relatively independent of supply voltage over the +2-V to +22-V range. Inputs can operate
between Vcc_-0.3 Vto Vo, —1.8 V without inducing phase reversal, although excessive input current may flow
out of each input exceeding the lower common-mode input range. The all NPN output stage provides a nearly rail-
to-rail output swing of Ve _+0.1 Vto Vo ,~1 V under light current loading conditions. The device can sustain
shorts to either supply since output current is internally limited, but care must be taken to ensure that maximum
package power dissipation is not exceeded.

Both versions can also be used as comparators. Differential inputs of Vo4 can be maintained without damage
to the device. Open-loop propagation delay with TTL supply levels is typically 200 ns. This gives a good indication
as to output stage saturation recovery when the device is over-driven beyond the limits of recommended output
swing.

Both the TLE2141 and TLE2141A are available in a wide variety of packages, including both the industry-standard
8-pin small-outline version and chip form for high-density system applications. The C-suffix devices are character-
ized for operation from 0°C to 70°C, the I-suffix from —40°C to 105°C, and the M-suffix over the full military
temperature range of —55°C to 125°C.
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This Materi al

TLE2141, TLE2141A

EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

D, JG, OR P PACKAGE
(TOP VIEW)
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L PACKAGE
(TOP VIEW)

Pin 4 of the L package is in electrical
contact with the case.

NC - No internal connection

These chips, properly assembied, display characteristics similar to the TLE2141, (see electrical table on page 18).
Thermal compression or ultrasonic bonding may be used on the doped aluminum bonding pads. Chips may be
mounted with conductive epoxy or a gold-silicon preform.

BONDING PAD ASSIGNMENTS

Veo+
(7)

OFFSET N1 (1)
IN+(3

* @+ ouT

(6)

IN - (2)—] -

OFFSET N2 (5)

Vee-
4

CHIP THICKNESS:
15 TYPICAL

BONDING PADS:
4 X 4 MINIMUM

Ty max = 150°C

TOLERANCES
ARE t10%

ALL DIMENSIONS
ARE IN MILS

TEXAS“.'P
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TLE2141, TLE2141A
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS
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TLE2141, TLE2141A
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

absolute maximum ratings over operating free-alr temperature range (uniess otherwise noted)

Supply voltage, Voo, (see Note 1) ... ..o 2V
SUPPlY VORAGE, Vo Cm - - - vttt et e -2V
Differential input voltage (see Note 2) .. ... ... ... . . . . . . . +44 V
Input voltage range, Vy (anyinput) . ......... ... Vee+to Veg--03V
Input current, Iy (each iNput) . ... ... .. .. T +1 mA
Output CUITeNt, Iy . . .. +80 mA
Total current into Voo, terminal . ... . . e 80 mA
Total currentout of Voc_terminal. . ... ... ... . ... ... . 80 mA
Duration of short-circuit current at (or below) 25°C (see Note 3) ... ........................ unlimited
Continuous total dissipation. ................ .. See Dissipation Rating Table
Operating free-air temperature range, To: C-suffix ............................... ... 0°C to 70°C

lsuffix ... .., —40°C to 105°C
M-suffix ... ... . —55°C to 125°C
Storage temperature range . . .. ............ ... —-65°C to 150°C
Case temperature for 60 seconds: FK package . ................c.uuueon e il 260°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or P package ............... 260°C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: JG or L package .............. 300°C

NOTES: 1. All voitage values, except differential voltages, are with respect to the midpoint between V¢, and Vee--
2. Differential voltages are at the noninverting input with respect to the inverting input. Excessive currentwill flow if inputis broughtbelow
Veg--03V.
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 Tap s 25°C DERATING FACTOR Tp=70C Tp =105°C Ta=125°C
POWER RATING ABOVE Tp =25°C POWER RATING POWER RATING POWER RATING
D 725 mW 5.8 mMW/C 464 mW 261 mwW 145 mW
FK 1375 mW 11.0 mW/°C 880 mW 495 mW 275 mW
JG 1050 mW 8.4 mW/C 672 mW 378 mW 210 mW
L 650 mW 5.2 mw/rC 416 mW 234 mW 130 mW
P 1000 mW 8.0 mWrC 640 mW 360 mW 200 mW
recommended operating conditions
C-SUFFIX LSUFFIX M-SUFFIX UNIT
MIN MAX MIN MAX MIN MAX
Supply voltage, Veg + +2 +22 2 + 22 +2 + 22 \
. Vee = 5V 0 2.9 0 2.7 [ 2.7
Common-mode input voltage, V v
ommon-mode nputvoltage. Ve [Vecs = £15V | —15 129 | - 15 127 | -15 127
Operating free-air temperature, Tp 0 70 | -40 105 -55 125 °C
T -{lp
EXAS
INSTRUMENTS
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TLE2141C, TLE2141AC
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

electrical characteristics at specified free-air temperature, Vo = 5 V (unless otherwise noted)

+ TLE2141C TLE2141AC
PARAMETER TEST CONDITIONS TA MIN_ TYP WAX MIN_ TYP WAX UNIT
v Input offset voltage 25°C 225 1400 200 1000 v
10 P 9 Full range 1700 1300 H
Temperature coefficient of
®VIO  input offset voltage Vo = 25V, Rg = sogq, | ulrange 7 7 pvreC
Vic = 25V 25°C 8 100 8 100
I ] t t
10 nput offset curren Full range 150 150 nA
| Input bias current 25°C —08 -2 —08 -2
B P Full range -2.1 -21 KA
N 0 -03 0 -03
25°C to to to to
Common-mode input 3 3.2 3 3.2
v =
ICR voltage range Rs = S0Q 0 0 v
Full range to to
29 2.9
25°C 3.9 4.1 3.9 4.1
I =- 150
OH KA Fullrange| 3.8 38
25°C 3.8 4 38 4
v High-tevel output volta log=-15mA
OH 9 oulputvoliage OH Sm Full range 3.7 3.7 v
25°C 3.2 3.7 32 37
! =-15mA
OH m Full range 3.2 3.2
25°C 75 125 75 125
loL =1
OL = 150 A Full range 150 150 ]
25°C 150 225 150 225
\" Low-level olta loL=1.
oL w-level output voltage oL =1.5mA Full range 250 250
25°C 1.2 1.6 1.2 1.6
| =1 A
oL=15m Full range 17 7] Y
A Large-signal differential Vee = 25V, R =2kQ,| 25°C 50 220 50 220 Py
Vo voltage amplification Vo = 1Vto-15V Full range 25 25 m
i Input resistance 25°C 70 70 MQ
Cj Input capacitance 25°C 2.5 2.5 _pF
z Open-loop output impedance |f = 1 MKz 25°C 30 30 Q
CMRR Common-mode Vic = VicR min, 25°C 85 118 85 118 a8
rejection ratio Rg = 50Q Full range 80 80
Supply-voitage rejection ratio | Vocy = +25Vio 2 15V, 25°C 90 106 90 106
kSVR dB
(AVce +/AVio) Rg = 50Q Full range 85 85
| Supply current Vo = 25V, No Load, 25°C 34 44 34 44 A
cc pply cumren Vic = 25V Full range 46 a6 | ™

TFull range is 0°C to 70°C.

This Materia
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TLE2141C, TLE2141AC
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

operating characteristics at specified free-air temperature, Vee=5V

TLE2131C TLE2141AC
PARAMETER TEST CONDITIONS Ta WINTYP WAX T RIN TP wax] UMIT
SR+ _ Positive slew rate Ayp =-1, R = 2kqf, 250G 45 45 v
SR~ Negative slew rate C( = 500 pF a2 42 Ks
R . Ayp = -1, To 0.1% o 0.16 0.16
Settling time 25VStep |To001% 25°C 022 0.22 ks
Equivalent input noise Rg = 100Q, f = 10Hz . 15 15
Vn voltage Rg = 1000, f = 1kHz 25°C 105 105 nViHz
Peak-to-peak equivalent { f = 0.1 Hzto t Hz 2859 0.48 0.48 v
YN(PP) input noise voltage f = 0.1 Hzto 10 Hz 051 0.51 s
Equivalent input noise t = 10Hz . 1.92 1.92
'n current = 1KHz 25°C 05 05 pANHZ
Total harmonic distortion | Vo = 1V 103V, R = 2kaf, .
0.0052 % 0.005:
THD + N ius noise Ayp =2, f=10kHz 25°C 0052%
By Unity-gain bandwidth RL = 2kQt, C_ = 100pF | 25°C 5.9 5.9 MHz
) ] Ry = 2kaf, ¢ = 100pF, .
Gain-bandwidth product f = 100 kHz 25°C 58 58 MHz
Maximum output-swing | Ry = 2kQT, Vopp) = 2V,
g 6.6 6.6
BOM  pandwidth Ayp =1, C = 100pF | 25C MHz
h i ity~
om :a;se margnatunly- | g = 2kat, ¢, = 100pF | 25°¢C s57° 57°
TR terminates at 2.5 V.
T *IP
EXAS
INSTRUMENTS
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TLE2141C, TLE2141AC
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

electrical characteristics at specified free-air temperature, Vocc+ = 1 15V (unless otherwise noted)

TLE2141C TLE2141AC
N t
PARAMETER TEST CONDITIONS TA MIN TYP_MAX MIN TYP  MAX UNIT
Vv Input offset voltage 25°C 20 500 175 500 \"
1o putofise 9 Full range 1300 800 H
Temperature coefficient of
=0, Full 1.7 1.7 o
avio input offset voitage ;’C - 500 vl range pvreC
| Input offset current VS : 0 ' 25°C 7 1% 7 1% A
10 put aliset curren o= Full range 150 10| "
| Input bi ' 25°C ~-07 -1.5 -07 -15
1B ApUE Bias cufren Full range -1.6 -1.6 HA
-15 ~153 -15 -153
25°C o to to to
Common-mode input 13 13.2 13 13.2
V R =
ICR " \oitage range s = %00 15 —153 15 -153 v
Full range to to to to
129 13.1 129 13.1
25°C 13.8 141 13.8 141
lo=-150pA Fullrange| 13.7 13.7
Maximum positive peak 25°C 13.7 14 13.7 14
v =—1.
OM+ Gutput voltage swing lo=-15mA Fullrange| 136 13.6 v
25°C 13.1 13.7 13.1 13.7
lo=-15mA Fulrange| 13 13
25°C -14.7 -149 -14.7 -149
lo =150 pA Full range | — 14.6 146
VoM - Maximum negau‘v? peak lo=1.5mA 25°C —-145 -148 ~145 -1438 y
output voitage swing Full range | — 14.4 -14.4
5°C -134 -138 -134 -138
30 =15 mA 2
Full range| - 13.3 -133
Large-signal differential 25°C 100 450 100 450
A = %1
VO \oltage amplification Vo = 10V Fullrange| 75 75 Vimv
n Input resistance Ry = 2kQ 25°C 65 65 MQ
[ Input capacitance 25°C 25 2.5 pF
Z5 Open-loop output impedance | f = 1 MHz 25°C 30 30 Q
CMRR Cc?mrfmon-m.ode Vic = Vicg min, 25°C 85 108 85 108 B
rejection ratio Rg = 50Q Full range 80 80
K Supply-voltage rejection ratio | Voo = t25Vtot 15V, 25°C 90 106 90 106 4B
SVR  (avee +/AVio) Rg = 50Q Fullrange| 85 85
N Vip =1V -25 -5 -25 -50
| = 1D
oS Short-circuit output current Vo =0 Vip = =1V 25°C 0 3 ) 37 mA
25°C 3.5 4.5 35 45
| =
ce Supply current Vo =0, No Load Full range rE; a7 mA
tFull range is 0°C to 70°C.
N
TExAs ‘U
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TLE2141C, TLE2141AC
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

operating characteristics at specified free-air temperature, Vocs = £15V

This Materi al
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TLE2141C TLE2141AC

PARAMETER TEST CONDITIONS Ta MIN _ TYP MAX MIN _ TYP MAX UNIT
SR + Positive siew rate Ayp = -1, RL = 2kq, 25°C 30 45 30 45 Vi
SR—  Negative slew rate C_ = 500 pF 25°C 30 42 30 42 K8

N Ayp = -1, [To0.1% . 0.34 0.34

Setting time 10VSep  [To001% 25°C 04 0.4 Ks

Equivalent input noise Rg = 100Q, f = 10Hz o 15 15
Y Voitage Rg = 1000, f = 1KHz 25°C 105 105 nVHHz
y Peak-to-peak equivalent | f = 0.1 Hzto 1 Hz 285G 0.48 0.48 v

N(PP) “input noise voltage f = 01Hzto10Hz 0.51 0.51 H

Equivalent input noise f = 10Hz o 1.89 1.89
'n current f = 1kHz 25°C 0.47 047 PANHz

Total harmonic distortion | Vopp) = 20V, R = 2kQ, o

0.01 .
THD + N plus noise Ayp = 10, f = 10kHz 25°C * 0.01%
B4 Unity-gain bandwidth Ry = 2kQ, Ci = 100pF 25°C 6 6 MHz
. ) R_ = 2kQ, C = 100pF,
o 59 .
Gain-bandwidth product f = 100 kHz 25°C 5.9 MHz
Maximum output-swing Vo(pp) = 20V, R = 2k,
° 668

BOM  bandwidth Ayp = 1. C_ = 100pF | 25C 668 kHz
“ Ph.ase margin at unity R = 2kQ, C_ = 100 pF 25°C sge 5g°

gain

I - TR




TLE21421, TLE2141Al
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

electrical characteristics at specified free-air temperature, Vo = 5 V (unless otherwise noted)

TLE2141) TLE2141Al
PARAMETER TEST CONDITIONS TA‘I' MIN _ TYP MAX MNP WAX UNIT
\'/ input offset voltage 25°C 225 1400 200 1000 \"
io P 9 Full range 1900 1500 ®
avio ;Z':tp:;::’t':o‘f;fzaem of :::o - :(.)5 (;/ Full range 1.7 17 pv/°C
lio Input offset current V:; =25 V 25°C 8 100 8 100 nA
Full range 200 200
T Input bias current 25°C —08 -2 —08 -2 pA
Full range -22 -22
A 0 -03 0 -03
25°C to to to to
Common-mode input 3 3.2 3 3.2
VicR voltage range Rs = 500 0 -03 0 -03 v
Full range to to to to
2.7 2.9 2.7 2.9
IOH = — 150 pA 39 a1 39 41
loH=-15mA 25°C 38 4 38 4
i loH = — 15 mA 32 37 32 37
VoH  High-level output voltage lop = — 100 pA 38 38 v
loH =—1mA Full range 3.7 3.7
loH = - 10 mA 3.3 3.3
log = 150 pA 75 125 75 125
lo = 1.5mA 25°C 150 225 150 225 | ™Y
loL =15 mA 1.2 1.6 1.2 1.6 1
VoL  Low-level output voltage loL = 100 pA 75 175
loL = 1 mA Full range 225 225 | ™Y
loL = 10 mA 1.4 1.4 v
AvD Large-signal differential Ve = 125V, R =2kQ, | 25°C 50 220 50 220 VimV
voltage amplification Vo = 1Vto-15V Full range 10 10
Tj Input resistance 25°C 70 70 MQ
Ci Input capacitance 25°C 2.5 2.5 oF
Zo Open-loop output impedance | f = 1 MHz 25°C 30 30 Q
CMRR Common-mode Vic = Vicr min, 25°C 85 118 85 118 4B
rejection ratio Rg = 50Q Full range 80 80
ksVR Supply-voltage rejectionratio | Voo = t25Vito+ 15V, | 25°C 90 106 80 106 B
(AVee +/AVio) Rg = 50Q Full range 85 85
Vo = 25V, No Load, | 25°C 34 44 34 44
'cc Supply current vg =25V Full range 4.6 a6 | ™

TFull range is 40°C to 105°C.

10
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TLE21421, TLE2141Al
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

R
operating characteristics at specified free-alr temperature, Vee=5V
TLE2142] TLE2141Al
PARAMETER TEST CONDITIONS Ta MIN _ TYP MAX MIN _ TYP MAX UNIT
SR + Positive slew rate Ayp = -1, RL = 2kQTf, 26¢ 45 45 Vi
SR~ Negative slew rate C = 500 pF 42 42 Hs
. . Ayp = -1, | T00.1% 0.16 0.16
Settiing time 25VStep |To001% 25%c 022 0.22 Hs
Equivalent input noise Rg = 100Q, f = 10Hz o 15 15
Vn voltage Rg = 10090, f = 1kHz 25°C 105 105 nViHz
Peak-to-peak equivalent | f = 0.1 Hzto 1 Hz 25°C 0.48 0.48 v
vN(pp) input noise voltage f = 0.1Hzto 10 Hz 0.51 0.51 H
Equivaient input noise f = 10 Hz o 1.92 1.92
'n current f = 1kHz 25°C 0.5 0.5 pANHz
T ic distorti Vo = 1V103V,R =2kaf,
THD . N | 0ta! harmonic distortion | Vo ©3V.RL 25°C 0.0052 % 0.0052 %
plus noise Ayp = 2 f=10 kHz
B4 Unity-gain bandwidth RL = 2kaf, ¢ = 100pF | 25°C 5.9 59 MHz
. . Ry = 2kQl, C_ = 100 pF,
Gain-bandwidth product f = 100 KHz 25°C 5.8 5.8 MHz
Maximum output-swing RL = 2kaf, Voppp) = 2V,
. 6.
BOM  pandwidth Ayp = 1. G = 100pF | 2C 66 6 MHz
Ph i ity-
$m gaira‘se margin at unity: R = ZKS)T, CL = 100 pF 25°C 57° 57

TR terminates at 2.5 .
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TLE21411, TLE2141Al
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

electrical characteristics at specified free-air temperature, Voo = 115V (unless otherwise noted)

TLE21411 TLE2141Al
PARAMETER TEST CONDITIONS TAf MIN _ TYP MAX MIN _ TVP NAX UNIT
Vio Input oftset voltage 25%C 20 9% 175 S0 uv
Full range 1500 1000
avio ;Z'::’:;Z::?j;f:aem of ;lc = 5%. 5 Full range 1.7 1.7 uv/eC
o input offset current V(SJ =0 ‘ 25°C 710 7_1%0 nA
Full range 200 200
IiB Input bias current 25°C -07 -15 Z07 -15 HA
Full range -1.7 -1.7
-15 -153 -15 -153
25°C to to to to
Common-mode input 13 13.2 13 13.2
VIR \ohtage range Rs = 500 15 -153 _15 —153 v
Full range to to to to
12.7 129 12.7 129
lo =~ 150 pA 13.8 14.1 13.8 14.1
lo=-15mA 25°C 13.7 14 13.7 14
VoM + Maximum positive peak lo=-15mA 13.1 13.7 13.1 13.7 v
output voitage swing lo =~ 100 pA 13.7 13.7
lo=-1mA Full range| 13.6 13.6
lo=~-10mA 13.1 13.1
lo = 150 pA -14.7 -149 -14.7 -149
lo=15mA 25°C -145 -148 -145 -148
VoM - Maximum negative peak lo =15 mA -134 -138 -134 -138 v
output voltage swing ilo=100pA -14.6 - 146
lo=1mA Fullrange| - 14.5 -14.5
o= 10mA -13.4 -13.4
Large-signal differential 25°C 100 450 100 450
AVD | iiage amplification Vo = £10V.R_ = 2ka o range| 40 20 VimV
1] Input resistance 25°C 65 65 MQ
(o Input capacitance 25°C 25 25 pF
25 Open-loop output impedance | f = 1 MHz 25°C 30 30 Q
CMRR Common-mode Vic = VicR min, 25°C 85 108 85 108 4B
rejection ratio Rg = 50Q Full range 80 80
ksVR Supply-voltage rejection ratio | Vocs = $2.5Vtot 15V, 25°C 90 106 90 106 -
(AVee +/AV)0) Rg = 50Q Full range 85 85
los Short-circuit output current Vo=0 x:g : 1 \1IV 25°C — :2 - : — 2(5) — : mA
25°C 35 45 3.5 45
lcc Supply current Vo = 0, No Load Full rangs % 27 mA
TFull range is —40C to 105°C.
-
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TLE2141], TLE2141Al
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

operating characteristics at specified free-air temperature, Vees = 215V
TLE2141i TLE2141Al
PARAMETER TEST CONDITIONS Ta MIN _ TYP MAX | WMIN 7Y WAX | UNIT
SR + Positive slew rate Ayp = -1, RL = 2kQ, 25°C 30 45 30 45 Vi
SR - Negative slew rate C_ = 500pF 25°C 30 42 30 42 ad
o Ayp = -1, [To0.1% . 0.34 0.34
Settling time 10VStep [T0001% 25°C 04 0.4 Ks
Equivalent input noise Rg = 100Q, f = 10Hz . 15 15
Yoo Loltage Rg = 1000, f = 1kHz 25°C 105 105 nVAHz
y Peak-to-peak equivalent | f = 0.1 Hzto 1 Hz 250¢ 0.48 0.48 v
N(PP) input noise voltage f=0.1Hzto 10 Hz 0.51 0.51 s
Equivalent input noise f = 10Hz o 1.89 1.89
'n current = 1kHz 25°C 0.47 047 pANHz
ic distort V = 20V,R_ = 2kQ,
THD , N 13! harmenic distortion | Vo(pp) L= 2k} g 0.01% 0.01%
plus noise Ayp = 10, f = 10kHz
By Unity-gain bandwidth RL = 2kQ, Cy = 100pF 25°C 6 6 MHz
. . RL = 2kQ, Ci = 100pF,
Gain-bandwidth product f = 100 kHz 25°C 5.9 5.9 MHz
Maximum output-swing Vo(pp) = 20V, R = 2kQ,
o 6
BOM  bandwidth Avp = 1. G = t00pF | 25 668 58 kHz
Phase margin at unity o o o
om gain RL = 2kQ, C| = 100pF | 25°C 58 58
T *IP
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TLE2141M, TLE2141AM
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

AR
electrical characteristics at specified free-alr temperature, Vece = 5 V (unless otherwise noted)
TLE2141M TLE2141AM
PARAMETER TEST CONDITIONS Tat MIN TYP MAX MIN_ TVP WMAX | UNIT
Vio Input offset voltage Fuﬁsra(r:;ge 225 ;:gg 200 :ggg uv
lio input offset current V:; =25 V 25°C 8 1% § 1% nA
Full range 250 250
hs Input bias current Fuﬁs:a?\ge 908 — 2: 08 — 2: HA
0 -03 0 -03
25°C to to to to
Common-mode input 3 3.2 3 3.2
© |Mer voltage range Rs = %0Q 0 -03 0 -03 v
Full range to to to to
2.7 29 27 2.9
loH = — 150 pA 3.9 4.1 3.9 4.1
loH=—15mA 25°C 3.8 4 38 4
) IoH = - 15 mA 32 37 32 37
VoH  High-level output voltage loH = — 100 uA 375 375 v
loH =~ 1 mA Fullrange| 3.65 3.65
loH = - 10 mA 3.25 3.25
loL = 150 pA 75 125 75 125 mv
loL = 1.5mA 25°C 150 225 150 225
loL=15mA 1.2 1.4 1.2 1.4 Vv
VoL Lowdevel output voitage loL = 100 pA 500 500
loL = 1 mA Full range 250 250 | ™V
lop = 10 mA 1.25 1.25 v
Avp Large-signal differential Vecect = 25V, R =2k 25° 50 220 50 220 VimV
voltage amplification Vo = 1Vto-18V Full range 5 5
n Input resistance 25°C 70 70 MQ
Cj Input capacitance 25°C 2.5 2.5 pF
Zo Open-loop output impedance | f = 1 MHz 25°C 30 30 Q
CMRR C?mTonﬂ.ode Vic = VicR min, 25°C 85 118 85 118 @B
rejection ratio Rg = 50Q Full range 80 80
ksVR Supply-voltage rejection ratio [ Voo = £25Vto: 15V, | 25°C 90 106 90 106 4B
&Vec £/ avio) Rg = 50Q Fullrange| 85 85 ,
. Supply current Vo = 25V, No load,| 25°C 34 44 34 44 mA
Vic = 25V Full range 4.6 4.6
TFull range is -55°C to 125° C.
Texas WP
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TLE2141M, TLE2141AM
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

operating characteristics, Vo = 5V

TLE2141M TLE2141AM
PARAMETER TEST CONDITIONS Ta MIN _TYP MAX | MIN _ TYP WMAX | UNIT
SR+ Positive slew rate Ayp = -1. R = 2kaf, 255G 45 45 v
SR~ Negative slew rate Cp = 500pF 42 42 Hs
L Ayp = -1, [ T0o0.1% . 0.16 0.16
Setting time 25VStep | T00.01% 28 022 022 us
Equivalent input noise Rg = 100Q, f = 10Hz o 15 15
Vn voltage Rg = 1000, f = 1kHz 25°C 105 105 nVIHz
Peak-to-peak equivalent | f = 0.1 Hzto 1 Hz 0.48 0.48
V O
N(PP__input noise voltage i = 0.1Hz10 10 Hz 2e%c 051 0.51 ad
Equivalent input noise t = 10Hz o 1.92 1.92
'n current t = 1kHz 25°C 0.5 0.5 pAIVHz
i i = = t
THD+N Total h?rmnlc distortion | Vg = 1Vt 3V, R =2kQT, 25°C 0.0052% 0.0052%
plus noise Ayp = 2, f =10 kHz
B1 Unity-gain bandwidth RL = 2kQf, C_ = 100pF | 25°C 5.9 5.9 MHz
i _ RL = 2kat, ¢ = 100pF,
Gain- 58 .
ain-bandwidth product f = 100 KHz 25°C 58 MHz
Maximum output-swing RL = 2kat, Vopp) = 2V,
6.6 6.
BOM  panawicth Ayp = 1 25°C 6 MHz
Phase margin at
R = 2kat, ¢ = 100pF o 57° 57°
#m unity gain L L P 25%C
tRL terminates at 2.5 V.
"
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TLE2141M, TLE2141AM
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

. R
electrical characteristics at specified free-air temperature, Voc + = 15 V (unless otherwise noted)
TLE2141M TLE2141AM
PARAMETER TEST CONDITIONS TAT MIN _ TYP MAX MIN _ TYP MAX UNIT
Vio Input offset voltage 25°C 20 9% 175 500 uv
Full range 1700 1200
Temperature fficient of
avio inpu:’: ":z’trv;:g; to . e Full range 17 1.7 Vo
o input offset current © ' ° 25°C 7_1% 7_1%0 nA
Full range 250 250
s Input bias current 25°C —07 -15 ~07 -15 HA
Full range -18 -18
-15 -1583 -15 -153
25°C to to to to
Common-mode input 13 132 13 13.2
Vicr voitage range Rs = 500 -15 -1563 -15 -153 v
Full range to to to to
127 129 127 129
lo = — 150 pA 13.8 141 13.8  14.1
lo = -1.5mA 25°C 13.7 14 13.7 14
VoM » Maximum positive peak lo = —15mA 13.1 13.7 13.1 13.7 y
output voltage swing lo = — 100 pA 13.7 13.7
lo = -1mA Fullrange| 13.6 13.6
lo = —10mA 13.1 13.1
io = 150 pA -14.7 -149 -14.7 -149 v
lo = 1.5mA 25°C -145 -148 -145 -148
Voum - Maximum negative peak lo = 15mA -134 -138 -134 -138
output voitage swing lo = 100 pA -14.6 -14.6
lo = tmA Full range| ~ 14.5 -14.5
lo = 10mA -13.4 -134
Large-signal differential 25°C 100 450 100 450
Avp voltage amplification Vo = +10V. R = 2ka Full range 20 20 VimV
£ Input resistance 25°C 65 65 MQ
Cj Input capacitance 25°C 2.5 25 pF
Z, Open-loop output impedance | f = 1 MHz 25°C 30 30 Q
CMRR C?mn"non-m?de Vic = VicR min, 25°C 85 108 85 108 4B
rejection ratio Rg = 50Q Full range 80 80
kSVR Supply-voitage rejection ratio Veoct: = t25Vtot 15y, 25°C 90 106 90 106 a8
(AVce +/AVio) Rg = 50Q Full range 85 85
los Short-circuit output current Vo=0 ://:g : 1 :IV 25°C — :2 - : — : ~ :? mA
Vo =0, No Load, 25°C 35 45 35 45
lcc Supply current Vig = 25V Full range a7 37| ™

tFull range is -55°C to 125°C.
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TLE2141M, TLE2141AM
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

operating characteristics, Voct = $15V

This Materi al

TLE2141M TLE2141AM
PARAMETER TEST CONDITIONS TA MIN _ TYP MAX MIN _ TYP MAX UNIT
SR + Positive slew rate Ayp = -1, R = 2k, 25°C 30 45 30 45 Vi
SR~  Negative slew rate CL = 100 pF 25°C 30 a2 30 42 Hs
. . Ayp = -1, [To0.1% 0.34 0.34
Settling time 10VSep  [To001% 25°C 4 4 us
Equivalent input noise Rg = 100Q, f = 10Hz 15 15
Vn voltage Rg = 100Q, f - 1kHz 25°C 105 105 nVAHz
v Peak-to-peak equivalent | f = 0.1 Hzto 1 Hz 25°C 0.48 0.48 v
N(PP) input noise voltage f =01Hzto 10Hz 0.51 0.51 H
Equivalent input noise f = 10Hz o 1.89 1.89 —
'n current f= 1kHz 25°C 0.47 0.47 pANHz
ic distorti v =20V, R = 2kQ,
THD + N Total hérmomc distortion O(PP) L 25°C 0.01% 0.01%
plus noise Ayp = 10, f = 10kHz
B4 Unity-gain bandwidth Ry = 2kQ, Cy = 100pF 25°C [ 6 MHz
: . RL = 2kQ, Cp = 100 pF, R
Gain-bandwidth product f = 100 kHz 25°C 59 59 MHz
Maximum output-swing Vo(pp) = 20V, R = 2kQ, o
BOM  pandwidth Ap =1 C_ = 100pF | 25°C 668 668 kHz
Ph - -
om gai:” marginatunily | g - 2kq, C_ = 100pF | 25 s8° se°
L~ -
T {l’
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TLE2141Y
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

electrical characteristics at specified free-air temperature,

(unless otherwise noted)

——

Veet: = 215V, Ta =25°C

TLE2141Y
TEST CONDITIONS
PARAMETER MIN_ TYP WAX UNIT
Vio Input offset voltage 200 1000 uv
llo Input offset current Vic =0 Rg =508 Vo=0 7 100 | nA
i input bias current -07 -15| pA
. -15 -153
Yon LI | mssen S
¢ o 13 13.2
. - lo = - 150 pA 138 141
i 99 Swine lo=-15mA 133 137
. ‘ lo = 150 A -14.7 -14.9
VoM - xT:meu;nw?:gaUVe peak output lo=1.5mA 145 148 v
9 9 lo=15mA -134 -138
Avp nge—signal_quﬁefennal Vo = £10V, R_ = 2ka 100 450 VimV
voltage amplification
T Input resistance 65 MQ
S Input capacitance 25 pF
20 Open-loop output impedance f = 1 MHz 30 Q
Common-mode .
CMRR Vic =V min, Rg = 50Q
rejection ratio IC ICR S 80 108 dB
Supply-voltage rejection ratio
k \ =125Vio+t15V, Rg = 50Q 85 106 dB
SVR (AVcg £/ aVio) CCt S
Vip =1V - _
los Short-circuit output current Vo =0 v:g = -1V ;2 ?1) mA
icc Supply current Vo = 0, No Load 35 45| mA
TExas b
INSTRUMENTS
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TLE2141, TLE2141A
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

_
TYPICAL CHARACTERISTICS
TABLE OF GRAPHS FIGURE
Vio input offset voitage Distribution 1
o Input offset current vs Temperature 2
. vs Temperature 3
| Input bias current
8 putbias cu vs Common-mode voltage 4
vs  Supply voltage 5
. -, vs Temperature 6
V M ti k output volta
OM+ aximum p?st ve peak outpu ge vs Outputcurrent 7
vs Settling time 9
-vs  Supply voltage 5
- . vs Temperature 6
V Maxim tive peak output volita
OM- aximum negatve pe o 98 vs  Output current 8
vs Settling time 9
Vo(pp) Maximum peak-to-peak output voltage swing vs Frequency 10
Vor High-level output voitage vs  Output current 1
VoL Low-level output voltage vs  Output current 12
AvDp Differential voltage amplification vs  Temperature 13
vs Frequency 14
0 Closed loop output impedance vs Frequency 15
los Short-circuit output current vs Temperature 16
CMRR Common-mode rejection ratio vs  Frequency 17
vs Temperature 18
. . vs Frequency 19
k Supply-voltage rejection ratio
SVR PPy ge rel vs Temperature 20
vs Temperature 21
| S t
cc upply curren vs Supply-voitage 22
VN Noise voltage vs Frequency 23
VNPP Noise voltage Over a 10-second period 24
n Equivalent input noise current vs Frequency 25
THD + N Total harmonic distortion plus noise vs Frequency 26
vs Temperature 27
St te
SR ow ral vs Load capacitance 28
Noninverting large-signal vs Time 29
Pulse response Inverting large-signal vs Time 30
Small-signal vs Time 31
B4 Unity-gain bandwidth vs__Load capacitance 32
Gain margin vs Load capacitance 33
m Phase margin vs Load capacitance 34
Phase shift vs Frequency 14

TData at high and low temperatures are applciable only within the rated operating free-air temperature ranges of the various devices.
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TLE2141, TLE2141A
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

TYPICAL CHARACTERISTICST

TLE2141 INPUT OFFSET CURRENT
DISTRIBUTION OF vs
INPUT OFFSET VOLTAGE FREE-AIR TEMPERATURE
24 i 1 L} i I I 20 H
236 Units tested from 1 wafer ot Vo=0
p0| VCCE = £15V Brvec=0
TA = 25'0 E 16
® P Package )
I 1e = 14
2 s
= 5 12
5 3
'g 12 2 10
g 5 o I B Voes = 25V
[ S e —
§ 8 £ 6 "'\S_
a 1 -
o s Veer = 215V
4 =
2
- 800 -400 ) 400 800 -75 -50 -25 0 25 50 75 100 125 150
Vio - Input Offset Voitage — uV Ta - Free-Air Temperature — *°C
Figure 1 Figure 2
INPUT BIAS CURRENT INPUT BIAS CURRENT
vs vs
FREE-AIR TEMPERATURE COMMON-MODE INPUT VOLTAGE
-1000 . 0 T T
Vo=0 Voot = 2 25V
Vic=0 / -0.2
< —900 /’/
c / 3
1 1 =04
g Vces = 25V g
£ -s00 = £ _oe T
o Q
3 / vd H TA = 125°C // -
m m o
3 7% r 37 /T, 25°C |~
[-% a = fo
£ v = 215V £ -
: // CCzt i /,l/ //
m / -]
Ta = -55°C
,/ —12—p A
~500 -1.4
-75 -50 ~25 0 25 SO0 75 100 125 150 -3 -2§ -2 -15 -1 -05 O 0.5 1
Ta — Free-Air Temperature — *°C Vic - Common-Mode Input Voitage -~ V
Figure 3 Figure 4

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

Vom - Maximum Peak Output Voltage - V

VoM+ — Maximum Positive Peak Output Voltage — V

TLE2141, TLE2141A
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

TYPICAL CHARACTERISTICST

MAXIMUM PEAK OUTPUT VOLTAGE
vs
SUPPLY VOLTAGE

24 T I
RL = 2kQ
18| TA = 25°C
/ VOM +
P
6 /,
0 e
~
\\VOM_
-12 \\
-18 S
-24

0 3 6 9 12 15 18 21 24
Vcet - Supply Voltage - V

Figure 5
MAXIMUM POSITIVE PEAK
OUTPUT VOLTAGE
Vs
OUTPUT CURRENT
14.6
[ TTHHTH
Vee: = 215V
14.4
14.2
TTHJa = 125°C
N
14 N
SN ‘\
a \N~
Ta = -55°CTNN Ta = 25°C
13.8 ~ A
N
13.6
- 0.1 -04 -1 -4 -10 ~40 -100
lo — Output Current — mA
Figure 7

VOM- - Maximum Negative Peak Output Voltage - V

MAXIMUM PEAK OUTPUT VOLTAGE
vs
FREE-AIR TEMPERATURE

-h
(4]

1 T T
Veeot = 215V

-t
Py
(-

\
\
.

VoM +

Vom ~ Maximum Peak Output Voltage - V
&
.
o
,
o
N
+5

-13.8
~14.2
RL = 2kQ
-14.6 VoM -
RL= oo
-15 1 1
-75-50-25 0 25 S50 75 100 125 150
TA ~ Free-Air Temperature — °C
Figure 6
MAXIMUM NEGATIVE PEAK
OUTPUT VOLTAGE
vs
OUTPUT CURRENT
-13.4 T v rrrrr
Vecs = 15V /

-136 /
-13.8
Ta = 1257A
-14 || |
/4 = —-55°C
-142 A

~144}-Tp = 25°C

-14.6

-1438

lo = Output Current - mA
Figure 8

tData at high and low temperatures are applciable only within the rated operating free-air temperature ranges of the various devices.
L
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TLE2141, TLE2141A
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

TYPICAL CHARACTERISTICST
MAXIMUM PEAK-TO-PEAK
MAXIMUM PEAK OUTPUT VOLTAGE OUTPUT VOLTAGE
vs vs
SETTLING TIME FREQUENCY
12.5 ; T 30 T
Ayp= -1 Veee = 215V
> 10|-vVecg =215V f;” R = 2kQ
! 78 Ta = 25°C / S 25 \ 1
u »
0.1% 3
% . / Aﬂ% 2 \ | Ta = 25°C
S v 3 2 2d | |
2 2s ~~ = \ | Ta = 125°C
3 Rising & \ g
x 0 .? 18
b4 25 Falling -E \
E —<4 \ a
E \\ 0.01% E 10 > Y
»
2 0.1%N \ 75 Ta= -s5c A \\
¢ =75 \ = 5
= \ N 1 N
S - & NN
Q. .
-125 S o
0 100 200 300 400 500 100 k 400k 1M aM 10M
Settling Time (ns) t — Frequency - Hz
Figure 9 Figure 10
HIGH-LEVEL OUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGE
Vs vs
OUTPUT CURRENT OUTPUT CURRENT
4-5 T FTi1T 1400 i LI
Vec = 5V Vec=§6V
>
T aa ? 1200 ¥
e T Ta = 125°C
s \‘*NH.A | £ 1000
S 42} Ta=25c I § TA = 125-0\\
3 =
B HHEL N g
4 TA = -55°C g 8 /
r ]
: "N % 600
< T~ 3 I
£ 38 ~ 3 [ 7a = 25°C
T ~...¥ 3 400
|
[}
z o
S 36 8 200 |
1 B i
34 0 WEETE

-0.1 -1 -10 -100 1 10 100
lo — Output Current - mA lo = Output Current - mA

e
-

Figure 11 Figure 12

tData at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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TLE2141, TLE2141A
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

TYPICAL CHARACTERISTICST
LARGE-SIGNAL DIFFERENTIAL LARGE-SIGNAL DIFFERENTIAL VOLTAGE
VOLTAGE AMPLIFICATION AMPLIFICATION AND PHASE SHIFT
vs vs
FREE-AIR TEMPERATURE FREQUENCY
140 \ T T Y 120 0°
@ Vcc* = t15V @ 110 % 20°
bt Vo= £10V T NN
- 100 N 40°
8 RL = 10kQ g ., ANN s
[ N
£ A\, L | N 80
g. 120 \ ‘E" Phase Shift - .z
‘: : 70 \ 100 5
2 e, — $ oo NC N 12 e
e = 2kQ ° .
s RL=2 \ S 5o AD\ 40° £
s 3 40 160° !
€ 100 \\\ = N -
§ N § 30 N 180°
(3
E \ £ 20+ Voct = 15V \ 200°
(= o N
' 1 10l RL= 2k N 220°
e e CL = 100 pF N\
<> <> or Ta = 25°C 240
80 -10 . . 260°
-75 ~50 -25 0 25 50 75 100 125 150 1 10 100 1k 10k 100k 1M 10M
TA — Free-Air Temperature - °C f - Frequency —~ Hz
Figure 13 Figure 14
CLOSED-LOOP OUTPUT IMPEDANCE SHORT-CIRCUIT OUTPUT CURRENT
vs vs
FREQUENCY FREE-AIR TEMPERATURE
100 60 T T
30Q < Veect = 1SV
E Vo=0
" / / |
G / E s0
| / / s Vip=1
8 1/// \ ‘///’ o
[ -
3 H AN
3 / N\, \— Ayp = 100 ]
'g. 0.1 / /\ N—Ayp=10 | 5
o
| ——~——— Ayp = 1 E
0.01 / '7, § 1 Vip= -1
2
0.001 20
1k 10k 100 k 1™ 10M -75 -50 -25 0 25 S0 75 100 125 150
f -~ Frequency — Hz Ta ~ Free-Alr Temperature — °C
Figure 15 Figure 16

tData at high and low temperatures are applciabie only within the rated operating free-air temperature ranges of the various devices.
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TLE2141, TLE2141A
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

TYPICAL CHARACTERISTICST

COMMON-MODE REJECTION RATIO

vs
FREQUENCY
140 .
% Vcct =.t15 v
é 120 TA = 25°C ]
s
o«
£ 100 i S
-
£ ‘ Q
& a0
[ 3
3 \
= 60
c
[
£
40
3
i
£ 20
=
[$]
o
100 1k 10k 100 k 1™
t - Frequency - Hz
Figure 17
SUPPLY VOLTAGE REJECTION RATIO
vs
FREQUENCY
160
140
kSVR+
120
100 KSVR - \
N \

80 \ \
\\
N

Vet = t25Vio 215V
Ta = 25°C

ksvR — Supply-Voltage Rejection Ratio - dB

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

Figure 19

CMRR ~ Common-Mode Rejection Ratio ~ dB

ksvR — Supply Voltage Rejection Ratio ~ dB

COMMON-MODE REJECTION RATIO

vs

FREE-AIR TEMPERATURE

120 T 1 1
Vic = Vicr min l I
/'\ Vee =5V
—
116 / \\
112
108
y
/ - SN
/ Veet = 15V \
A \
104 N
100
-75 -50 ~-25 © 25 S0 75 100 125 150
TA - Free-Air Temperature - *C
Figure 18
SUPPLY-VOLTAGE REJECTION RATIO
vs

FREE-AIR TEMPERATURE

110 T T T T T
Vees = t25Vio 215V
108 \\
106
104
102
100
-75 ~-50 -25 0 25 50 75 100 125 150

TaA — Free-Air Temperature — °C

Figure 20

tData at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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TLE2141, TLE2141A
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

R
TYPICAL CHARACTERISTICST
SUPPLY CURRENT SUPPLY CURRENT
vs vs
FREE-AIR TEMPERATURE SUPPLY VOLTAGE
3.8 ' 4
Vo=20
No Load / TA = 125°C
36 ]
. | e p—
g Vees = £15VL~] E 38 J"——
! -~ S Ta = 25°C
§ 34 §
g Veet = 225V 5
o Q 3
> = Ta = =-55°C
o [-3
& / / a
a 2 / 4 3
! i
3 / 8 2s
-3
Vo =0
No Load
28 2 1
-75 -50 -25 O 25 50 75 100 125 150 0 4 8 12 16 20 24
TaA — Free-Alr Temperature - °C IVce | = Supply Voltage -~ V
Figure 21 Figure 22
EQUIVALENT INPUT NOISE VOLTAGE EQUIVALENT INPUT NOISE VOLTAGE
vs OVER A 10-SECOND PERIOD
FREQUENCY
250 T 750 Y
I%N Vect = 215V Veet = 15V
S Rg = 100Q f=01t010Hz
[
| 200 500 15 = 25°C
g >
] Ta = -55°C (]
E 1 250
®
s 3
=z Ta = 125°C > 0
2 s
::. 100 5
c . 5 —-250
§ TA = 25°C é
3
g % -500
1
=
>
0 -750
1 10 100 1k 10k 0 2 4 6 8 10
f — Frequency — Hz t-Time-s
Figure 23 Figure 24

tData at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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TLE2141, TLE2141A
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

10

TYPICAL CHARACTERISTICST
NOISE CURRENT TOTAL HARMONIC DISTORTION
vs PLUS NOISE vs
FREQUENCY @ FREQUENCY
8 1 -
! Vo = 20 V(PP)
—§ Vees = 215V
z Ta = 25°C
N +
2 e —
a E 0.1
] : =
z Ta = =55°C e
£ 4 E Ay = 10
8 E RL = 6000
o @ e ——
2 [ Tp = 25°C z
Z 8 0.01
l 2 ° A 10
- =
£ N 1 VvV =
RL = 2kQ
=z
\ =
Ta = 125°C g
0 | 0.001
1 10 100 1k 10k 10 100 1k 10 k 100 k
f — Frequency — Hz f - Frequency — Hz
Figure 25 Figure 26
SLEW RATE SLEW RATE
vs vs
FREE-AIR TEMPERATURE LOAD CAPACITANCE
60 50
50 1/ N
/ 40
SR+ —
é’ _y é- SR+
S 40 7 >
I A ' 30
P / —SR- )
[, ] / ]
= 30 ‘/ -3
i ] 3
n w 20 \
1
o 20 . SR- \\
7 N
Vees = 215V 10 \
10-Ayp = -1 Vees = 215V N N
RL = 2kQ Ayp= -1 N.:'
oL CL = S00pF oLTA = 25°C | |
-75 =50 -25 0O 25 S0 75 100 125 150 0.01 0.1 1

TA — Free-Air Temperature — °C

Figure 27

CL — Load Capacitance - nF

Figure 28

tData at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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TLE2141, TLE2141A
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS
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Figure 31 Figure 32

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

TExas ‘%
INSTRUMENTS

POSY OFFICE BOX 655303 « DALLAS, TEXAS 75265 27

This Material Copyrighted By Its Respective Manufacturer



TLE2141, TLE2141A
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

A
TYPICAL CHARACTERISTICST
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Figure 33 Figure 34

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