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® Low Noise ® Single or Split Supply...4Vto 44V
10 Hz ... 15 nVAHz ® Fast Settling Time
1kHz...10.5 nVAVHz 340 ns to 0.1%

® 10000-pF Load Capability 400 ns to 0.01%

® 20-mA Min Short-Circuit Output Current ® Saturation Recovery ... 150 ns

® 27-V/us Min Slew Rate ® Large Output Swing

® High Gain-Bandwidth Product . .. 5.9 MHz Veec-+0.1Vto Ve, -1V

®

Low V|g ...500 pV Max at 25°C
description

The TLE214x and TLE214xA devices are high-performance, interally compensated operational amplifiers
built using Texas Instruments complementary bipolar Excalibur process. The TLE214xA is a tighter offset
voltage grade of the TLE214x. Both are pin-compatible upgrades to standard industry products.

The design incorporates an input stage that simuitaneously achieves low audio-band noise of 10.5 nVAHz with
a 10-Hz 1/ comer 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 high-fidelity audio applications. A fast settling time of
340 ns to 0.1% of a 10-V step with a 2-k/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 TLE214x and TLE214xA are useful for low-droop sample-and-holds and
direct buffering of long cables, including 4-mA to 20-mA current loops.

The special design also exhibits an improved insensitivity to inherent integrated circuit component mismatches
as is evidenced by a 500-uV maximum offset voltage and 1.7-pV/°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 voitage over the £2-V to +22-V range. Inputs can
operate between Vo _—0.3 to Vg« — 1.8 V without inducing phase reversal, aithough 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 Vo —— 0.1 10 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 Vo + 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 driven beyond the limits of recommended
output swing.

Both the TLE214x and TLE214xA 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 characterized for operation from 0°C to 70°C, I-suffix devices from —40°C to 105°C, and M-suffix
devices over the full military temperature range of —55°C to 125°C.

B 8951724 0107415 OTO HM
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EXCALIBUR LOW-NOISE HIGH-SPEED
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TLE2141 AVAILABLE OPTIONS

PACKAGED DEVICES CHIP
Viomax -
Ta AT2s0 | SMALLQUT | CHIP CARRIER | CERAMICDIP | PLASTICDIP | FORME
(FK) WG) (P) )
(D)
., 5004V | TLE2141ACD TLE2141ACP
0°C70°C | goopv | TLE2141CD - - TLE2141CP -
| . | 500pv | TLE2141AID TLE2141AIP
—40°C10105°C | 900,y | TLE2141D - - TLE21411P | TLE2141Y
559G 1o 125°C | 590V | TLE2141AMD | TLE2141AMFK | TLE2141AMJG | TLE2141AMP
-55°C1w 900pV | TLE2141MD TLE2141MFK | TLE2141MJG TLE2141MP -
tThe D packages are available taped and reeled. Add R suffix to device type (e.g., TLE2141ACDR).
¥ Chip forms are tested at Tp, = 25°C only.
TLE2142 AVAILABLE OPTIONS
PACKAGED DEVICES P
SMALL CHIP CERAMIC PLASTIC + FORMS
Ta x.'r°1:'5'f; OUTLINET CARRIER DIP DIP Tf:f; po
(D) (FK) (JG) (P)
750 iV | TLE2142ACD — — TLE2142ACP —
0°C to 70°C -
1200 v | TLE2142CD — — TLE2142CP | TLE2142CPWLE
750 0V | TLE2142AID _ — TLC2142AIP —
—40°C t0 105°C H TLE2142Y
1200 pv | TLE2142ID — - TLC2142IP —
55°C 10 105G | 70MV |TLE2142AMD | TLE2142AMFK | TLE2142AMIG | TLG2142AMP —
- 0 194 —_—
12004V | TLE2142MD | TLE2142MFK | TLE2142MJG | TLC2142MP —
tThe D packages are available taped and reeled. Add R suffix to device type (e.g., TLC2142ACDR).
¥The PW packages are available left-ended taped and reeled. Add LE the suffix to device type (e.g., TLC2142CPWLE).
§ Chip forms are tested at Ta = 25°C only.
TLE2144 AVAILABLE OPTIONS
PACKAGED DEVICES
Viomax CHIP FORM#
Ta AT25°C | SMALL OUTLINET | CHIP CARRIER | CERAMIC DIP | PLASTIC DIP ™
(DW) (FK) ) (N)
., o 1.6mvV — — — TLE2144ACN
O°C70°C | 4my | TLE2144COW — — TLE2144CN —
- ] 15mv — _ — TLE2144AIN
T40°C105°C | pamv | TLE2144DW — — TLe2144N | THE2144Y
—_s5C 10 125G | 8™V — TLE2144AMFK | TLE2144AMJ | TLE2144AMN —
25mV | TLE2144MDW TLE2144MFK | TLE2144M0 | TLE2144MN

tThe DW packages are available taped and reeled. Add R suffix to device type (e.g., TLE2144CDWR).
% Chip forms are tested at Tp = 25°C only.
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TLE214x, TLE214xA, TLE214xY
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS
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TLE2141
D, JG, OR P PACKAGE
(TOP VIEW)
oFrseTN1 [ 1 ~ sfInc
IN-] 2 7f1 Vee+
IN+ [} 3 s[lout
vee- ] 4 5] OFFSET N2
TLE2141
FK PACKAGE
(TOP VIEW)
P
'—
[ 31]
w
[T
O OO
20222
NC NC
IN- Vee+
NC NC
IN+ ouT
NC . NC
[ | | oma |
N
gégég
(8]
= w
uw
'8
o]
TLE2144
DW PACKAGE
(TOP VIEW)
10UT [] 1 U16]4OUT
1IN-[] 2 15[] 4IN—
1N+[f3  14]] 4IN+
Vee+ ]+ 13[1 Ve~
2N+ ] 5 12{] 3IN+
2iIN-[| & 1]] 3iIN—
20uT (] 7 10{] 30UT
Nc(je af] NC

NC — No internal connection

P SRSicRoe e
D, JG, OR P PACKA
(TOP VIEW) JG(TOOP VIEW) .
NC (] U1s]NC 10UT(] 1 ~ 8llVcos
10UT [] 2 15[] vCC+ 1IN-{] 2 7l 20UT
10UT [ 3 14[] vec+ 1IN+[] 3 6] 2IN-
1IN-[} 4 13f] 20UT VCC—E 4 sf]2IN+
1IN+ [] 5 12[] 2IN-
Vee—-[l 6 11{] 2IN+
Vcc—[: 7 10 ] 2IN+ TLE2142
N E sfj NG FK PACKAGE
(TOP VIEW)
5 3
20292
| W ) N ) W) S0 ) o
NC 43 21 20 1918[: NC
1N-[] 5 17[] 20uT
NC [Je 16[J NC
1IN, []7 15[] 2IN~
NC [18 14[] NC
9 10 11 12 13
coacacac
O 10 +0
Z O0ZzZzZ
é) o
sonERiace o
FK PACKAGE
(TOP VIEW) (TOP VIEW)
soutl]+ ~ 1aj 40t 23o82
1IN-]2  3f] AN- =ER2z3F
1IN+[} 3 12[] 4IN+
Vee-(] 4 11{l Vec- 1IN+ 43 212 1913[ 4IN+
2IN+[} 5 10} 3IN+ NC [1s 17f] NC
2IN-{] & o[] 3IN- Vees+ D6 18] Vee—
20UT[] 7 8]l souTt NC []7 15[] NC
2IN+ [ 8 14[] 3IN+
g 10 11 12 13
acracr
=N =
zZ2322=
9 8=
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TLE214x, TLE214xA, TLE214xY
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183 ~ FEBRUARY 1997

symbol

OFFSET N1
(see Note A)
IN+
ouT
IN-

OFFSET N2
(see Note A)

NOTES: A. OFFSET N1 AND OFFSET N2
are only availiable on the
TLE2241x devices.

TLE2141Y chip information

This chip, when properly assembled, displays characteristics similar to the TLE2141. 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
r ¥
v

orrseT N1 () cC+

IN¢ —
out

IN-

OFFSET N2

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

TOLERANCES ARE +10%.

ALL DIMENSIONS ARE IN MILS.

||I||||||||r|'||||h||||l||||;‘|||]||5|:l||||||||r,||
2

¢
~

< 65 »|
1

I| llll[ll!|lllll|I|I|I|I|I|I|||l|l,l}|||I||III'IIIIIII|I
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TLE214x, TLE214xA, TLE214xY
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS
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TLE2142Y chip information

This chip, when properly assembled, displays characteristics similar to the TLE2142. 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

»l
Ll

Vees
®)

2 0 ouT

(5)

1®

(O]
vee-

CHIP THICKNESS: 15 TYPICAL
BONDING PADS: 4 x 4 MINIMUM
Tgmax = 150°C
TOLERANCES ARE +10%.

ALL DIMENSIONS ARE IN MILS.

PIN 4 IS INTERNALLY CONNECTED
TO BACKSIDE OF CHIP.

Litstnn itk bttt e
3

71
b g

]i

80 _—
‘IllllllIltlillllIII|I|I|||Illll|||I|I||‘I|I|I|I|I!||I|I|I|l|(|I|l|(‘||
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TLE214x, TLE214xA, TLE214xY
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS
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TLE2144Y chip information

This chip, when properly assembled, displays characteristics similar to the TLE2144. 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 Vees

@ @
1IN+ + (1)

@ 10UT
1UN- ——] -
(5)

)
2N~ ——

>ﬂ

(10)
3IN+ *>‘(B)
* 14

»l
"

2IN+
20UT

--
S
w

30UT
an- 2 |

(12)
4N+ ——
13) aout
aIN- ——
(1)

Vees

CHIP THICKNESS:
15 TYPICAL

Bitbhttdh bttt bttt bt bt

&

! -
- 140 P
|INI|1|||IIIII|I|IlillllllIIIIIIIIIIIIIIIIIIII|III'I|I|I|III|I|IIIIlllllll'llllllllllllllI|I|l|l|l|l||Illlllllllll'III|I1I|I|I|||I|I|I|IIII BoNDlNG PADS:
4 x 4 MINIMUM
Tymax = 150°C
TOLERANCES ARE +10%.

ALL DIMENSIONS ARE IN MILS.
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TLE214x, TLE214xA, TLE214xY
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)?t

Supply voltage, Voo + (BB INOB 1) ..o oo e e 22V
SUPPlY VORAGE, VoG -t ottt -22V
Differential input voltage, Vip (see Note 2) ... ... ..ioiii i t44V
Input voltage range, V) (@ny input) ........ ..ot VeestoVeg—-0.3V
Input current, | (each input) ... ... i T +1 mA
Output CUITBNE, 1o ..o +80 mA
Total CUITENE INTO VoG 4 -t e e e e e e e 80 mA
Total curment OUt Of VoG o vt e 80 mA
Duration of short-circuit current at (or below) 25°C (see Note B) uniimited
Continuous total dissipation ................. ..o, See Dissipation Rating Table
Operating free-air temperature range, TA:Csuffix .................cocoiiniiee i, 0°C to 70°C

Isuffix ... —40°C to 105°C

Msuffix ......... ..., -55°C to 125°C
Storage temperature range ...............cooiiiiiii i —65°C to 150°C
Case temperature for 60 seconds: FKPackage ...............oeoeueeninee i 260°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D, DW, N, P, or PW package ..... 260°C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J or JG package ................ 300°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. Allvoltage values, except differential voltages, are with respect to the midpoint between Vg, and vee--

2. Differential voltages are at {N+ with respect to IN—. Excessive current flows if input is brought below Voo - 0.3 V.
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 TA =70°C Ta =105°C Ta =125°C
POWER RATING ABOVETA =25°C POWER RATING POWER RATING POWER RATING
D 725 mW 5.8 mw/°C 464 mW 261 mW 145 mW
DW 1025 mwW 8.2 mW/°C 656 mW 369 mW 205 mW
FK 1376 mW 11.0 mW/°C 880 mW 495 mwW 275 mW
J 1375 mW 11.0 mW/°C 880 mw 495 mwW 275 mW
JG 1050 mw 8.4 mW/°C 672 mW 378 mW 210 mw
N 1150 mw 9.2 mW/°C 736 mW 414 mW 230 mW
P 1000 mw 8.0 mW/°C 640 mW 360 mwW 200 mW
PW 5256 mW 4.2 mW/°C 336 mwW — —
recommended operating conditions
C SUFFIX 1 SUFFIX M SUFFIX UNIT
MIN  MAX MIN MAX MIN  MAX
Supply voltage, Voo + 2 122 12 $22 2 122 \
Common-mode input voltage, Vic Vog =8V 0 29 0 27 9 27 v
Vect=+15V -15  129| -15 127 -15 127
Operating free-air temperature, Ty 0 70 —-40 105 -55 125 °C

BN 29Ll724 0LO7u4e2e 230
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TLE214x, TLE214xA, TLE214xY
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS
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TLE2141C electrical characteristics at specified free-air temperature, Vcc = 5 V (unless otherwise

noted)
PARAMETER TEST CONDITIONS Tat TLE2141C TLE2141AC IT
A MIN TYF MAX| MIN TvP MAx| UM
v Input offset voit 25°C 225 1400 200 1000 v
offset voltage
o g Full range 1700 1a00] "
Temperature coefficient of
oo . Fult range 1.7 1.7 uv/°Cc
input offset voltage Vo=25V Rg =500
Vic=25V 25°C 8 100 8 100
lio Input offset current nA
Full range 150 150
' input b t 25°C -0.8 -2 -0.8 -2 uA
nput bias curren
1B i Full range 21 —21
0 -03 0o -03
25°C to to to to
Common-mode input _ 3 32 3 3.2
VicR voltage range Rg=500 0 0 v
Full range to to
29 29
| 150 pA 25°C 3.9 41 3.9 4.1
OH = Full range 3.8 38
V High-level output voit I 1.5 mA 25°C 38 4 38 : v
igh-lev voitage =—15m
OH g e outpd g OH Full range 3.7 37
25°C 3.2 3.7 3.2 3.7
loH =-15mA
Full range 3.2 3.2
| 150 uA 25°C 75 125 75 125
oL= Full range 150 5ol
v Low-level output volt | 1.5mA 25°C 150 225 150 225
ow-level output voltage =1.
oL putvoliage 1oL Full range 250 250
25°C 1.2 16 12 1.6
loL=15mA v
Full range 1.7 1.7
A Large-signal differential Voo =25V, RL=2kQ, 25°C 50 220 50 220 VimV
VD voltage amplification Vo=1Vto-15V Full range 25 25
T Input resistance 25°C 70 70 MQ
[ Input capacitance 25°C 25 2.5 pF
Open-loop output _ o
2z impedance f=1MHz 25°C 30 30 Q
- jecti 25°C 85 118 85 118
CMRR Co_mmon mode rejection Vic = VicRmin, Rg = 50 @ dB
ratio Full range 80 80
K Supply-voltage rejection | Voo =+25Vtox15V, 25°C 90 106 90 108 B
SVR  ratio (AVGC £ /AViO) Rg=50Q Faliange | 85 85
\ Supol . Vo=25V, Noload, 26°C 34 44 34 44|
rren
CC  Supplycur Vig=25V Full range 46 a6
t Full range is 0°C to 70°C.
B 39L1724 0107423 177 W
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TLE2141C operating characteristics, Vec =5V, T = 25°C

TLE2141C TLE2141AC
PARAMETER T UNIT
EST CONDITIONS MIN TYP MAX | MIN TYP MAX
SR+ Positive slew rate Ayp=-1, RL=2ka T 45 45 Vi
SR- Negative slew rate C =500 pFt. 42 42 ue
g
. . Ayp =-1, T00.1% 0.18 0.16
t Settling time
s 9 25V step To 0.01% 0.22 0.22 K
Rg=200Q, f=10Hz 15 15
Vn Equivalent input noise voltage R: o5 P o5 05 nVAHz
Peak-to-peak equivalentinput |f=0.1Hzto 1 Hz 0.48 0.48
VN(PP) . | uv
noise voltage f=0.1 Hzto 10 Hz 0.51 0.51
] ) ] f=10Hz 1.92 1.92
n uivale ise curren z
1 Equivalent input noise current Py o5 05 pA~NHZ
Total harmonic distortion Vo=1Vto3V, R =2kqtl
D+N ) 0 A ’ X X
THD + plus noise AVD =2, f=10 kHz 0.0052% 0.0052%
By Unity-gain bandwidth R =2kQT, CL =100 pFT 59 5.9 MHz
) ] AL =2 kat, Cy =100 pFt,
- d| X X
Gain-bandwidth product f=100 KHz 58 58 MHz
Maximum output-swing Vo@p)= 2V, RL=2kQT,
BOM  pandwidth Avé. i 1, CL =100 pFt 660 660 kHz
ém Phase margin at unity gain Ry =2 kot Cp =100 pFt 57° 57°

tRL and C|_terminated to 2.5 V.

B 4961724 0L07424 003 Wm
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TLE2141C electrical characteristics at specified free-air temperature, Vgc+ = 15 V (unless
otherwise noted)

TLE2141C TLE2141AC
PARAMETER TEST CONDITIONS TAf N TP MAX MIN__ TYP  MAX UNIT
25°C 200 900 175 500
Vio Input offset voltage uv
Full range 1300 800
Temperature coefficient
WIO o input offset voltage Vic=0, Rg=50Q Fullrange 7 7 wvre
Vp=0 25°C 7 100 7 100
ho Input offset current Full rangs 150 150 nA
. 25°C -07 ~-15 -0.7 -15
B Input bias current Full range 15 s pA
-15 -1563 -156 -153
25°C to to to to
VicR Common-mode input | o _ 50 13 132 13 132 v
voltage range -15 -153 -15 -15.3
Fult range to to o to
12.9 13.1 129 13.1
) 150 uA 25°C 13.8 14.1 138 14.1
0= Fullrange | 13.7 137
Maximum positive peak 25°C 13.7 14 13.7 14
V N lop=-1.5mA v
YOM+ output vottage swing | © Fullreange | 13.6 136
) 15 mA 25°C 131 13.7 13.1 13.7
=—15m,
0 Flange | 13 13
1 150 pA 25°C -14.7 -149 -147 -149
o= Fuli range | ~14.6 -14.6
Maximum negative 25°C [ -145 -14.8 -145 -14.8
VoMm- pegk output voltage Io=15mA Fullvangs | —14.4 —aa \
swing X :
| 15mA 25°C -134 -138 -134 -138
= m.
0 Full range | —13.3 -13.3
A Large-signal ditferential |\, _ .10y 25°C 100 . 450 100 450 VimV
VD voltage amplification o= Full range 75 75
1] Input resistance RL=2kQ 25°C 65 65 MQ
i Input capacitance 25°C 25 2.5 pF
Open-loop output _ o
2o impedance f=1MHz 25°C 30 30 Q
Common-mode ] 25°C 85 108 85 108
CMRR o ratio Vic =VicRmin. Rg=50Q [— e - = dB
Supply-voltage 25°C 90 106 90 106
L f Vec+=%25Vto+15V,
kgvR rejection ratio Rs =50 Q p—— e p" dB
(aVcct /Avio) 9
. Short-circuit output Ve = 0 Vip=1V 255G -25 50 -25 =50 mA
0S8  current © VD=1V 20 31 20 31
25°C 3.5 4.5 3.5 4.5
Icc Supply current Vo= 0, No load Full range 27 77 mA
1 Full range is 0°C to 70°C.
BN 291724 0L07425 TuT WA
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TLE2141C operating characteristics, Vec+=%15V, Tp = 25°C

TLE2141C TLE2141AC
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX MIN TYP MAX
SR Positive slew rate =— = 27 45 27 45
+ W ra Ayp=-1, RL=2kQ, Vius
SR- Negative slew rate CL =500 pF 27 a2 27 42
o AVD =—1, T00.1% 0.34 0.3¢
t, Settling time
s 9 10-V step To 0.01% 0.4 0.4 b
Rs=20Q, f=10Hz 15 15
Vv Equivalent input noise voltage VANHZ
n g P % [Rg-20m f=1 kHz 105 105 YRz
VN Peak-to-peak equivalent input f=0.1Hzto 1 Hz 0.48 0.48 v
(PP) " noise voltage =01 Hz1o 10 Hz 0.51 0.51
f=10Hz 1.89 1.89
l Equivalent input noise current
n 9 P =1 KkHz 0.47 0.47 pANHz
Total harmonic distortion plus Vo(PPy=20V, R =2kQ o o
THD + N noise Ayp = 10, f=10 kHz 0.01% 0.01%
B4 Unity-gain bandwidth R =2kQ, Cp =100 pF 6 6 MHz
L . RL=2kQ, Ci =100 pF,
Gain-bandwidth product =100 Kbz 59 5.9 MHz
Maximum output-swing Vopp)=20V, RL=2kQ
BOM  pandwidth AVp =1, CL =100 pF 668 668 kHz
om Phase margin at unity gain RL=2kQ, C =100 pF 58° 58°
B 389L1724 0lL074eb 96 M
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TLE214x, TLE214xA, TLE214xY
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183 - FEBRUARY 1897

TLE2142C electrical characteristics at specified free-air temperature, Vcc =5V (unless otherwise

noted)
PARAMETER TEST CONDITIONS Tal TLE2142C TLE2142AC UNIT
A MIN TYP MAX| MIN TYP MAX
25°C 220 1900 200 1500
Vio Input offset voltage Full ran 2200 1800 uv
ul ge
Temperature coefficient of o
VIO input offset voltage Vo=25V, Rg=50Q Fullrange -7 7 wre
Vic=25V 25°C 8 100 8 100
o Input offset current Full range 150 50 nA
. 25°C -08 -2 -0.8 -2
B Input bias current Full rangs o Y pA
0 -03 0 -03
25°C to to 1o to
Common-mode input _ 3 32 3 32
VicR voltage range Rg=50Q o v
Full range to to
29 2.9
| 150 pA 25°C 3.9 4.1 39 41
OH = Fullrange | 3.8 38
Vi High-level output voltage | | 1.5mA 25°C 38 4 38 4 \'%
- volta =-15m
oH T8 putvolage | 'oH Full range | 3.7 3.7
| 15mA 25°C 34 37 3.4 3.7
=-15m
OH Fullrange | 3.4 3.4
0 150 uA 25°C 75 125 75 125
oL = 1551 Full range 150 0|
m
25°C 150 225 150 225
VoL Low-level output voltage loL=15mA Fall range 550 250
ull ral
25°C 1.2 14 1.2 14
loL=15mA v
Full range 15] 15
A Large-signal differential Vec =125V, RL=2kQ, 25°C 50 220 50 220 VimV
VD voltage amplification Vo=1Vto-15V Full range 25 25
T Input resistance 25°C 70 70 MQ
cj Input capacitance 25°C 25 25 pF
Open-loop output _ o
25 impedance f=1MHz 25°C 30 30 Q
- 25°C 85 118 85 118
cMRa Common-mode Vic = VicRmin, Rg =50 Q )
rejection ratio Full range 80 80
ks Supply-voltage rejection Veo+=+25Vto 15V, 25°C 90 106 20 106 a8
VR ratio (AVGC+ /AVIO) Rg =50 Q Fullrange | 85 85
Vo=25V, No load 25°C 6.6 8.8 6.6 8.8
I Supply current y ! mA
CcC i Vig=25V Full range 92 9.2
T Full range is 0°C to 70°C.
B 8961724 0107427 8lc N
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TLE214x, TLE214xA, TLE214xY
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183 — FEBRUARY 1997

TLE2142C operating characteristics, Vec =5V, Ta =25°C

PARAMETER TEST CONDITIONS TLE2142C TLE2142AC UNIT
: MIN TYP MAX MIN TYP MAX
SR+ Positive slew rate AvD =1, RL =2 kat, 45 45 Vi
SR- Negative slew rate Cp =500 pF 42 42 ws
L Ayp=-1, T00.1% 0.16 0.16
t, Settling time s
s ot 2.5-V step T00.01% 0.22 0.22 H
Rg=20Q, f=10 Hz 15 15
V, Equivalent input noise voltage VANHz
n 9 P 9 [Rs-200, f=1 kHz 105 105 YRz
N Peak-to-peak equivalent f=0.1Hzto 1 Hz 0.48 0.48 w
(PP} input noise voltage f=0.1 Hz to 10 Hz 0.51 051
| Equivalent input nois rrent f=10Hz 1.92 1.92 ANFZ
uivalent input noise curren
n a i =1 kHz 05 05 pANTZz
THD + N To%al harmonic distortion pius  [Vo=1Vto3V, AL =2kQf, 0.0052% 0.0052%
noise Ayp=2, f=10kHz
B1 Unity-gain bandwidth RL =2 kQt, CL =100 pF 5.9 5.9 MHz
Gain-bandwidth product RL=2 kT, CL.=100pF, 5.8 5.8 MHz
f =100 kHz
Maximum output-swing VoPp)=2V, RL=2kat,
BOM  pandwidth Pvies) CL = 100 pF 660 660 kHz
Om Phase margin at unity gain Rl =2 kat, Cy. =100 pF 57¢ 57°

TR terminates at 2.5 V.,
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TLE214x, TLE214xA, TLE214xY
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183 ~ FEBRUARY 1997

TLE2142C electrical characteristics at specified free-air temperature, Vcci+ = +15 V (unless
otherwise noted)

TLE2142C TLE2142AC
PARAMETER TEST CONDITIONS TAT UNIT
MIN TYP MAX MIN TYP MAX
25°C 290 1200 275 750
Vio Input offset voltage pv
Fult range 1600 1200
avio Temperature coefficient of Full range 17 17 LG
input offset voltage Vic=0, Rg=50Q,
Vo=0 25°C 7 100 7 100
ho Input offset current nA
Full range 150 150
. Inout bi . 25°C -07 -15 -07 -15 A
ias curren
18 P Full range 16 18
-15 ~-15.3 -15 -153
25°C to to to to
- i 13 13.2 13 132
VicR Common-mode input Rg=50Q v
voltage range -15 -153 -156 -153
Full range to to to to
128 131 129 13.1
o = — 150 LA 25°C 138 14.1 13.8 14.1
0= Fulrange | 13.7 137
Maximum positive peak . 25°C 13.7 14 13.7 14
Vi N lo=-1.5mA v
OM+  output voltage swing 0 Fullrange | 13.6 136
25°C 133 137 13.3 137
lg=-15mA
Fullrange | 13.2 13.2
I 150 A 25°C -147 -149 ~147 -149
o= Full rangs | —14.6 —146
Maximum negative peak 25°C -145 -14.8 ~145 ~14.8
Vom- N lo=15mA \
OM= output voltage swing o Fullrange | —14.4 144
25°C -134 ~1338 -134 -138
lo=15mA
Full range | -13.3 -13.3
-Sil i i 25°C 100 450 100 450
AD Large-signal .d.uﬂefentlal Vo=+10V Vimv
voltage ampiification Full range 75 75
[ Input resistance R =2kQ 25°C 65 65 . MQ
[ Input capacitance 25°C 25 25 pF
e o © | @
- = i 25°C 85 108 85 108
CMRR C<_>mrpon mpde Vic = Vicrmin, B
rejection ratio Rg=50Q Full range 80 80
ks Supply-voltage rejection | Vggi=+25Vtoti5V, 25°C 90 106 90 106 B
VR ratio (AVCG +/AVIO) Rg =502 Fullrange | 85 85
! Short-circuit output current | Vo =0 Vip=1V PP W 25 %0 A
ort-circuit output curren = ! m,
08 P ° Vip=-1V 20 8 20 a1
1 Suppt nt Vo =0, No load 25°C &9 2 &2 21 A
u currel =0, o loa
CcC g 0 Full range 9.4 0.4

T Full range is 0°C to 70°C.

mE 89L1724 0107429 695 MM
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TLE214x, TLE214xA, TLE214xY
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183 — FEBRUARY 1997

TLE2142C operating characteristics, Vgco+ = +15 V, Ta=25°C

TLE2142C TLE2142AC
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX MIN TYP MAX
SR+ Positive slew rate Ayp =-1, RL=2kQ, 27 45 27 45
i CL = 500 pF Vius
SR- Negative slew rate L =500p 27 42 27 42
L Ayp =-1, T0 0.1% 0.34 0.34
t, Settling time
s " 10-V step T0 0.01% 04 0.4 Hs
Rs=20Q, f=10Hz 15 15
\ Equivalent input noise voltage VAHZ
n 9 P % TRs-20q, f=1kHz 10.5 10.5 Rz
v Peak-to-peak equivalentinput | f=0.1Hzto 1 Hz 0.48 0.48 v
N(PP) " noise voltage t=0.1 Hz o 10 Hz 0.51 0.51
| Equivalent inout noi . |f=10Hz 1.89 1.89 AN
uivalent input noise curren!
n a P f=1kHz 0.47 0.47 pAntz
THD +N Tofal harmonic distortion plus VoPPy=20V, R =2kQ, 0.01% 0.01%
noise Ayp = 10, =10 kHz
B4 Unity-gain bandwidth R =2kQ, C =100 pF 6 6 MHz
o . R =2k, C =100 pF,
Gain-bandwidth product £=100 kHz 5.9 5.9 MHz
Maximum output-swing Vo(PP)=20V, R =2kQ,
BOM  pandwidgth Pl CL =100 pF 668 668 khz
om Phase margin at unity gain R =2kQ, Cp =100 pF 58° 58°
B 4961724 0107430 307 W
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TLE214x, TLE214xA, TLE214xY
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183 — FEBRUARY 1987
——

TLE::; 44C electrical characteristics at specified free-air temperature, Vgc = 5 V (unless otherwise
noted)

PARAMETER TEST CONDITIONS Tat TLE2144C TLE2MAC UNIT
A MIN _TYP MAX| MIN _TYP MAX
v Inbut offset volia 25°C 0.5 3.8 0.5 3 v
offse m
10 i voltage Full range 4.4 3.6
@ Temperature coefficient Full range 17 1.7 VG
VIO of input offset voltage Vo=25V, g . - K
Vic=25V Rg =500, 25°C 8 100 8 100
ho Input offset current nA
Full range 150 150
§ input bias current 26°C 08 —2 -08 =2 A
18 i Full range 24 24
0 -03 0 -03
25°C to to to to
Common-mode input 3 3.2 3 3.2
= A
VicR voltage range Rg =500 [} 0
Full range to to
29 29
) 150 pA 25°C 3.9 41 3.9 4.1
OH = Full range 38 3.8
igh-| 25°C 3.8 4 3.8 4
VoH High-level output loH =—1.5mA v
voltage Fuilt range 3.7 3.7
25°C 3.4 3.7 3.4 3.7
loH =-15mA
Full range 3.4 3.4
; 150 25°C 75 125 75 125
0L = 150 pA Full range 150 0]
- 25°C 150 225 150 225
VoL Low-level output loL = 1.5 mA
voitage Full range 250 250
25°C 1.2 1.6 1.2 1.6
loL =15 mA v
Full range 1.7 17
A Large-signal differential | Voo =+2.5V, R =2k, | 25°C 50 85 50 95 VimV
VD voltage amplification Vo=1Vio-15V Full range 25 25
T Input resistance 25°C 70 70 MQ
cj input capacitance 25°C 25 2.5 pF
2o~ Operrloopoutput f=1MHz 25°C 30 30 Q
impedance
Common-mode ) 25°C 85 118 85 118
CMRR N N Vic = Vijcrmin, Rg=50Q dB
rejection ratio Ic ICR S Full range 80 80
Supply-voltage _ 25°C 90 106 90 106
KSVR rejection ratio ;C‘iisa ;2'5 Vio£15V, dB
(AVce 1 /AViO) S = Fult range 85 85
Vo=25V, No load, 25°C 132 17.6 13.2 17.6
! Supply current mA
cC Supplycur Vic=25V Full range 185 185
1 Full rangs is 0°C to 70°C.
B 89bl724 0107431 243 1A
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TLE214x, TLE214xA, TLE214xY
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183 - FEBRUARY 1997

TLE2144C operating characteristics, Voc =5 V, Tp = 25°C

TLE2144C TLE2144AC
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX MIN TYP MAX
SR+ Positive slew rate Ayp=-1, AL =2kat, 45 45
" CL =500 pF Vius
SR~ Negative slew rate L= P 42 42
' Settling time Ayp=-1, To0.1% 0.16 0.16
s
s 9 2.5V step T00.01% 022 0.22 W
Equivalent input Rg=20Q, f=10Hz 15 15
V, "
n noise voltage Rg=20Q, f=1kHz 10.5 10.5 nViNHz
Peak-to-peak equivalent f=0.1Hzto1Hz 0.48 0.48
VN(PP) . 4
input noise voltage f=0.1 Hzto 10 Hz 0.51 0.51
Equivalent input f=10Hz 1.92 1.92
n noise current f=1kHz 0.5 0.5 paNHz
THD + N Total harmonic distortion plus (Vo =1Vto3V, R =2 kat, 0.0052% 0.0052%
noise Ayp =2, f=10kHz
B4 Unity-gain bandwidith RL =2 kat, CL =100 pF 5.9 5.9 MHz
. . RL =2 kQt, CL =100 pF,
Gain-bandwidth product f = 100 kHz 5.8 5.8 MHz
Maximum output-swing VopP)=2V,  Rp=2kat,
BOM  panawidth AyD=1, C| = 100 pF 660 660 kHz
om Phase margin at unity gain R =2 kaf, Cp =100 pF 57° 57°
TR terminates at 2.5 V
M 5961724 0107432 187 WA
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TLE214x, TLE214xA, TLE214xY
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183 - FEBRUARY 1997

TLE2144C electrical characteristics at specified free-air temperature, Vcc+ = £15 V (unless

otherwise noted)

PARAMETER TEST CONDITIONS Tal TLE2144C TLE2143AC UNIT
A MIN _TYP MAX| MIN TYP MAX
v Inout offset volt 25°C 0.6 24 0.5 1.5 iy
age
10 Input ofisetvoltag Full range 3.2 24
Temperature coefficient
7 . °
IO o input offset voltage Vic =0, Re =500, Full range 1 1.7 uv/reC
Vo=0 25°C 7 100 7 100
o Input offset current nA
Full range 160 150
! Input bias current 26°C —07 -15 —07 =15 pA
en
18 P Full range -186 -1.6
-15 -153 -15 -15.3
25°C to to to to
- i 13 13.2 13 132
VicR Common-mode input Rg =500 v
voltage range -15 -15.3 -15 -15
Full range to to to to
12.8 13.1 12.9 131
| 150 pA 25°C 13.8 14.1 13.8 141
0= Full range 137 13.7
Maximum positive peak 25°C 13.7 14 13.7 14
V ! lop=-15mA v
OM+ sutput voltage swing o Fullrange | 136 13.6
25°C 1341 13.7 13.1 13.7
lo=—-15mA
Full range 13 13
) 150 uA 25°C -147 -149 -147 -14.8
0= Full range | —14.6 —-148
v Ma""("‘“;" “tegﬁ::"’:e o 1smA 25°C | -145 —1438 145 -148 v
OM- Peak output voltal o=15m
swing Full range { —14.4 -14.4
25°C -134 -~138 -13.4 -~-138
lo=15mA
Full range | —13.3 -133
-Si i i 25°C 100 170 100 170
AVD Large-signal dlfferentlal Vo=$10V Vimv
voltage amplification Full range 75 75
T Input resistance RL=2kQ 25°C 65 65 MQ
Cj Input capacitance 25°C 25 25 pF
o Open-loop output f=1MHz 25°C 30 30 Q
impedance
Common-mode ] 25°C 85 108 85 108
CMRR - N Vic =Vicgmin, Rg=50Q dB
rejection ratio IC = YICR S Full range | 80 80
Supply-voltage _ 25°C 9 106 90 108
kgvR rejection ratio ;Cciisa ;2‘5 Vio£15V, dB
(AVCC +/AVI0) S= Full range 85 85
-circui Vip=1V -25 -50 -25 -50
los Short-circuit output Vo=0 1D 25°C mA
current Vip=-1V 20 31 20 31
L Suppl " v 0 No load 25°C 13.8 18 13.8 18 mA
u curren =0,
cC PPy o Full range 8.8 18.8
T Full range is 0°C to 70°C.
M 89bL1724 0107433 0L WA
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TLE214x, TLE214xA, TLE214xY
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183 — FEBRUARY 1997

TLE2144C operating characteristics, Voc+ =115V, Ta = 25°C

PARAMETER TEST CONDITIONS TLE2144C TLE2144AC UNIT
MIN TYP MAX | MIN TYP MAX
SR Positive slew rate =— = 27 45 27 45
+ ‘ Ayp=-1, RL =2kQ, Vs
SR- Negative slew rate CL =500 pF 27 42 27 42
o Ayp =—1, To 0.1% 0.34 0.34
! Settling time
s 9 10-V step To 0.01% 0.4 0.4 ne
Rg=20Q, f=10Hz 15 15
V, Equivalent input noise voltage VANHz
n a P % Rg-200, f=1kHz 105 105 nVihz
VN(PP Peak-to-peak equivalent input | f=0.1Hzto 1 Hz 0.48 0.48 v
(PP)  noise voltage f=0.1 Hz 1o 10 Hz 0.51 0.51
| Eauivalont inout noi . |l=10Hz 1.89 1.89 -
uivalent input noise curren
n a P t=1kHz 0.47 0.47 pANHz
THD + N ToSal harmonic distortion plus Vopp)y=20V, RL=2kQ, 0.01% 0.01%
noise Ayp = 10, f=10kHz
By Unity-gain bandwidth RL=2kQ, CL =100 pF 6 6 MHz
o . RL=2kQ, C|_=100 pF,
Gain-bandwidth product f= 100 kiz 5.9 5.9 MHz
Maximum output-swing VOoPP)=20V, RL=2kQ,
BOM  pandwidth AVD =1, CL = 100 pF 668 668 kHz
om Phase margin at unity gain RL=2kQ, CL=100pF 58° 58°

B 49b1724 0107434 T52 A
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TLE214x, TLE214xA, TLE214xY
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183 - FEBRUARY 1997

TLE21411 electrical characteristics at specified free-air temperature, Voc = 5 V (unless otherwise

noted) .
TLE21411 TLE2141AI
PARAMETER TEST CONDITIONS Tat UNIT
MIN TYP MAX| MIN TYP MAX
25°C 225 1400 200 1000
Vio Input offset voltage pv
Fuli range 1900 1500
Temperature coefficient o
VIO ¢ input offset voltage Vo=25V, Rs=50Q, Full range 1.7 1.7 uv/eCc
Vic=25V 25°C 8 100 8 100
ho Input offset current nA
Full range 200 200
! Input bias current 25C —08 —2 —08 -2 pA
u
1B P Full range -22 -22
0o -03 0 -03
25°C to to to to
- i 3 3.2 3 3.2
Vica Common-mode input Rg=50Q v
voltage range 0 -03 0 -03
Full range to to to to
27 2.9 2.7 2.9
10H = —150 pA 39 41 39 441
IoH=-1.5mA 25°C 3.8 4 3.8 4
‘ IoH =—15 mA 32 37 32 37
VoH  High-level output voltage v
lon =—100pA 3.8 3.8
lgH =—1mA Full range 3.7 3.7
IoH =-10 mA 3.3 3.3
loL = 150 pA 75 125 75 125 v
m
loL = 1.5 #A 25°C 150 225 150 225
loL = 15 mA 12 16 12 16| Vv
VoL Low-level output voltage
loL =100 pA 175 175 mv
loL=1mA Full range 225 225
loL=10mA 1.4 1.4 Vv
A Large-signal differential | Voc=%25V, RL=2kQ, 25°C 50 220 50 220 VimV
VD yoltage amplification Vo=1Vto-15V Full range 10 10
T Input resistance 25°C 70 70 MQ
G Input capacitance 25°C 25 25 pF
Open-loop output _ .
Zo impedance f=1MHz 25°C 30 30 Q
- 25°C 85 118 85 118
CMRR Common-mode Vic = VicRmin, Rg = 50 @ dB
rejection ratio Full range 80 80
Supply-voltage rejection | Voo+=+25Vtox15YV, 25°C 90 106 90 106
KSVR  ratio (AVGG+ /AV Rs =50 Q a8
ratio (AVCG +/AVIQ) 5 =50 Full range 85 85
i Supp! t Vg=25V, No load, 25°C 34 4.4 3.4 4.4 mA
reen
cC upply cu Vic=25V Full range 4.6 4.6
1 Full range is ~40°C to 105°C.
B 48961724 0107435 999 W
i
"J TEXAS
INSTRUMENTS
POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 6-307



TLE214x, TLE214xA, TLE214xY
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183 — FEBRUARY 1997

TLE21411 operating characteristics, Voo =5V, Ty = 25°C

TLE2141| TLE2141Al
PARAMETER UNIT
TEST CONDITIONS MiN TYP MAX | MIN TYP MAX
SR+ Positi\{e slew rate Avp=-1, Ry =2 kQf, 45 45 Vius
SR- Negative slew rate C =500 pF 42 42
_ Ayp=-1 T00.1% 0.16 0.16
! Settling time !
s < 2.5V step To 0.01% 0.22 0.22 Hs
Rg =20 f=10Hz 15 15
Vn Equivalent input noise voltage S 2 nVAHz
Rg=20Q, f=1kHz 10.5 10.5
Peak-to-peak equivalentinput |f=0.1Hzto 1 Hz 0.48 0.48
Vi A A\
N(PP)  noise vottage =041 Hzto 10 Hz 0.51 0.51 H
; Equivalent input noi t f=10Hz 1.92 1.92 ANTE
urvalent Input noise curren
n a P f=1 kHz 05 05 pANTIZ
THD +N ToFaI harmonic distortionplus  |Vo=1Vto 3V, R_=2kaf, 0.0052% 0.0052%
noise Ayp =2, f=10kHz
B4 Unity-gain bandwidth R =2kat, CL =100 pFt 5.9 5.9 MHz
.~ . RL =2kt Cp =100 pFT, M
Gain-bandwidth product f=100 KHz 5.8 5.8 Hz
Maximum output-swing Vopp)=2V. RL=2kat,
BOM  pandwidth Ayp =1, Ct = 100 pFt 660 660 khz
ém Phase margin at unity gain R =2 kat, CL =100 pFt 57° 57°

TR and C|_terminated to 2.5 V.

6-308
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TLE214x, TLE214xA, TLE214xY
EXCALIBUR LOW-NOISE HIGH-SPEED

PRECISION OPERATIONAL AMPLIFIERS

SLOS183 - FEBRUARY 1997

TLE2141] electrical characteristics at specified free-air temperature, Vocy = +15 V (unless
otherwise noted)

TLE21411 TLE2141Al
PARAMETER TEST CONDITIONS TAl UNIT
MIN TYP MAX| MIN TYP MAX
25°C 200 900 175 500
Vio Input offset voltage uv
Fuli range 1500 1000
Temperature coefficient of o
ovIO input offset voltage Vic=0 Rs =500, Fult range 1.7 1.7 pv/eC
Vo=0 25°C 7 100 7 100
ho Input offset current nA
Full range 200 200
| Inout bi " 25°C -07 -15 -07 -15 LA
nput bias curren
1B P Full range -1.7 -1.7
-15 =153 -15 -15.3
25°C to to to to
- i 13 132 13 132
VicR Common-mode input Rg =50Q v
voltage range -15 -15.3 -15 -15.3
Full range to to to to
127 129 127 129
lo=-150pA 13.8 141 13.8 14.1
lo=-15mA 25°C 13.7 14 13.7 14
V. Maximum positive peak lo=-15mA 131 13.7 131 13.7 v
OM+ output voltage swing g =~100 pA 13.7 13.7
lo=-1mA Full range 13.6 13.6
lg=-10mA 131 13.1
1o = 150 pA -147 -149 -147 -149
lo=15mA 25°C -145 -1438 —145 -1438
v Maximum negative peak | l0=15mA -134 -138 -134 -138 v
OM- output voltage swing o = 100 uA -1486 -146
lo=1mA Fullrange | —14.5 —-14.5
lo=10mA -13.4 -13.4
-Sil i i 25°C 100 450 100 450
AVD Large-signal ﬁlff&l;&l’ltlal Vo=+10V, RL=2kQ v/mv
voltage ampilification Full range 40 40
T Input resistance 25°C 65 65 MQ
] Input capacitance 25°C 25 2.5 pF
Open-loop output _ o
EN impedance f=1MHz 25°C 30 30 Q
- 25°C 85 108 85 108
CMRR Common-mode Vic = VicRmin, Rg = 50 & dB
rejection ratio Full range 80 80
ks Supply-voltage rejection | Voo+=+25Vito£15V, 25°C 90 106 90 106 4B
VR ratio (AVGg £ /AV|0) Rg=50Q Full range 85 85
-circui Vip=1V —-25 -50 -25 -50
Ios Short-circuit output Vo=0 ID 25°C mA
current Vip=-1V 20 31 20 31
| Supol \ v o No load 25°C 3.5 4.5 3.5 4.5 mA
u| curren =0, o loa
cc PPy ° Full range 47 4.7

1 Full range is —40°C to 105°C.

B 89L1724 0107437 761 M
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TLE214x, TLE214xA, TLE214xY
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183 — FEBRUARY 1997

TLE21411 operating characteristics, Vgc+ =15V, Ta =25°C

TLE21411 TLE2141Al
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX MIN TYP MAX
SR+ Positive slew rate AyD=-1, RL =2k, 27 45 27 45 Vins
SR- Negative slew rate C =500 pF 27 42 27 42
o Ayp=-1, T00.1% 0.34 0.34
t Settling time s
s 9 10-V step T00.01% 0.4 04 "
Rg =20 f=10Hz 15 15
Vi Equivalent input noise voltage S 2 nVAHz
Rg=20Q, f=1kHz 10.5 10.5
Vnpp P eak-to-peak equivalent input f=0.1Hzto1Hz 0.48 0.48 v
(PP) " noise voltage f=0.1 Hzto 10 Hz 0.51 0.51
I Equivalent inout noi " f=10Hz 1.89 1.89 ANz
ivalent input noise curren
n a P f=1kHz 0.47 0.47 pARz
THD + N Total harmonic distortion plus Voppy=20V, RL=2kQ 0.01% 0.01%
noise Ayp = 10, f=10kHz s R
B Unity-gain bandwidth RL=2kQ, Cp =100 pF 8 6 MHz
- ) RL =2 kQ, Cr = 100 pF,
Gain-bandwidth product =100 KHz 59 59 MHz
Maximum output-swing Vopp)=20V, R =2kQ,
BOM  bandwidih AV = 1, CL = 100 pF 668 668 kHz
Om Phase margin at unity gain RL =2k, CL =100 pF 58° 58°

B 4961724 0107438 LTS HN
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TLE214x, TLE214xA, TLE214xY
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183 - FEBRUARY 1997

TLE2142] electrical characteristics at specified free-air temperature, Vgc = 5 V (unless otherwise

noted)
TLE21421 TLE2142Al
PARAMETER TEST CONDITIONS Tat UNIT
MIN TYP MAX MIN TYP MAX
25°C 220 1900 220 1500
Vio Input offset voltage pv
Full range 2400 2000
Temperature coefficient
; Full range 1.7 1.7 V/i°C
VIO of input offset voltage Vg=25V, Rg=50Q, g B
Vic=25V 25°C 8 100 8 100
ho Input offset current nA
Full range 200 200
. ot bi . 25°C -0.8 -2 -0.8 -2 uA
nput bias curren
18 P Full range -22 —-2.2
0 -03 0 -03
25°C to to to to
Common-mode input _ 3 32 3 82
VicR voltage range Rg=50Q 0 -03 0 -03 v
Full range to to to to
2.7 2.9 2.7 2.9
IoH = —150 pA 39 41 3.9 41
lIoH=—-1.5mA 25°C 3.8 4 3.8 4
i IoH =-15mA 34 37 34 37
VoH  High-level output voltage \Y
IoH = 100 pA 3.8 3.8
loH=1mA Full range 3.7 3.7
IoH =10 mA 3.5 3.5
Io = 150 pA 75 125 75 125 .
loL=15mA 25°C 150 225 150 225
loL=15mA 12 14 1.2 1.4 Vv
VoL Low-level output voltage
IoL = 100 pA 175 LLCH .
loL=1mA Full range 225 225
loL=10mA 1.2 1.2 v
A Large-signal differential | Vijc=+25V, R =2kQ, | 25°C 50 220 50 220 VimV
VD voltage amplification Vo=1Vto-15V Full range 10 10
T Input resistance 25°C 70 70 MQ
Cj Input capacitance 25°C 25 25 pF
Open-loop output _ o
2z impedance f=1MHz 25°C 30 30 Q
cMRr Common-moderejection {,, |\ oo ol _eno | 25°C 85 118 85 118 dB
ratio 1c = YicRmin. - 7§ = Full range 80 80
KSVR Supply-voltage rejection |Voo+=12.5Vto+15YV, 25°C 90 106 90 106 B
ratio (AVcC + /AVIO) Rg =500 Full range 85 85
I Suppt t Vo=25V, No load, 25°C 6.6 8.8 6.6 8.8 mA
cC Hpply currem Vic=25V Full range 9.2 9.2
T Full range is — 40°C to 105°C.
B a9L1724 0107439 534 N
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TLE214x, TLE214xA, TLE214xY
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183 — FEBRUARY 1897

TLE2142I operating characteristics, Voc =5 V, T = 26°C

TLE2142| TLE2142Al
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX MIN TYP MAX
SR+ Paositive slew rate Ayp =-1, RL =2kat, 45 45 Vius
SR- Negative slew rate CL =500 pF 42 42 W
o Ayp=-1, T0 0.1% 0.16 0.16
t Settling time
s 9 2.5-V step T00.01% 022 0.22 he
v Equivalent input noise Rg=20Q, f=10Hz 15 15 nVNFZ
n voltage Rg=20Q, f=1KkHz 10.5 10.5
Peak-to-peak equivalent f=0.1Hzto1 Hz 0.48 0.48
VN(PP) input uv
noise voltage f=0.1Hzto 10 Hz 0.51 0.51
Equivalent input noise f=10Hz 1.92 1.92
In current =1 Kz 05 05 panHz
THD + N Total harmonic distortion Vo=1Vto3V, R_=2kaf, 0.0052% 0.0052%
plus noise Ayp =2, =10 kHz ) )
By Unity-gain bandwidth R = 2 kat, CL =100 pF 5.9 59 MHz
N . RL = 2kat, CL =100 pF,
Gain-bandwidth product f= 100 KHz 5.8 58 MHz
Maximum output-swing Vopp)=2V, RL=2kaf,
BOM  pandwidth Avé ) CL = 100 pF 660 660 kHz
om Phase margin at unity gain | Ry = 2 kQt, CL =100 pF 57¢ 57°

TR terminates at 2.5 V.

6-312
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TLE214x, TLE214xA, TLE214xY
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183 — FEBRUARY 1997

TLE2142| electrical characteristics at specified free-air temperature, Veci = +15 V (unless
otherwise noted)
TLE2142| TLE21421
PARAMETER TEST CONDITIONS TAT UNIT
MIN TYP MAX MIN TYP MAX
25°C 290 1200 275 750
Vio Input offset voitage uv
Full range 1800 1400
Temperature coefficient of
. Full range 1.7 1.7 V/°C
VIO input offset voltage Vic=0, Rs =500, g 3
Vo=0 25°C 7 100 7 100
o input offset current nA
Full range 200 200
| Inout bias current 25°C -07 -15 07 -1.5 oA
ut bias curr
18 P Full range -1.7 -1.7
-15 -153 -15 -153
25°C to to to to
Common-mode input 13 132 13 132
VicR voltage ran i Rs=50Q v
g ge -15 -153 -15 -153
Full range to to to to
127 129 12.7 129
o =—150 pA 13.8 14.1 13.8 141
Io=—1.5mA 25°C 13.7 14 13.7 14
v Maximum positive peak lo=—-15mA 133 137 133 137 v
OM+  gutput voltage swing Io =—100 yA 13.7 13.7
Ig=—-1mA Fulirange | 13.6 13.6
lo=-10mA 13.3 13.3
lo =150 pA —-14.7 149 ~14.7 -149
Io=15mA 25°C -145 -14.8 -14.5 -14.8
v Maximum negative peak |10 = 15 mA -134 -138 -13.4 -138 v
OM= " output voltage swing 10 = 100 pA 146 146
Ig=1mA Fulirange | —14.5 —-14.5
Io=10mA -13.4 -134
Ay Large-signal differential Vo410V Ri =2k0 25°C 100 450 100 450 VimV
D yoltage amplification o= ¢ AL Full range 40 40
T Input resistance 25°C 65 65 MQ
Cj Input capacitance 25°C 25 25 pF
26 S’:’;""WP outputimped- ¢ 4 \py 25C 30 30 Q
- iecti Vic = Vicgmin 25°C 85 108 85 108
CMRR Co_mmon mode rejection IC = VICR! dB
ratio Rg=50Q Full range 80 80
KSVR Supply-voltage rejection Vecs=125Vto+15YV, 25°C 80 106 90 106 a8
VR ratio (AVCC+ /AVIO) Rg=500Q Fullrange | 85 85
L Vip=1V -25 ~50 -25 -50
los Short-circuit output current | Vo =0 25°C mA
Vip=-1V 20 3 20 31
1 Supply current Vo =0 No load 25°C &3 9 &3 21 ma
Y| rery =0, 0 10 .
ce i o Full range 94 9.4
T Full range is —40°C to 105°C.
B 39651724 010744l 192 N
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TLE214x, TLE214xA, TLE214xY
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183 - FEBRUARY 1997

TLE2142l operating characteristics, Voc+ =115V, T = 25°C

PARAMETER TEST CONDITIONS TLE21421 TLE2142A1 UNIT
MIN TYP MAX MIN TYP MAX
SR+ Positive slew rate Ayp =-1, Ry =2k, 30 45 30 45 Vins
SR- Negative slew rate Cy =500 pF 30 42 30 42
o Ayp = -1, T00.1% 0.34 0.34
t, Settling time
s o 10V step T00.01% 04 04 us
v Ecuivalent input ok It Rg=20Q, f=10Hz 15 15 VATZ
uivalent input noise voltage
n q P *® [Rg=200, =1 kHz 105 105 e
Peak-to-peak equivalentinput | f=0.1 Hzto 1 Hz 0.48 0.48
VN(PP) 156 Vot = nv
noise voltage f=0.1Hzto 10 Hz 0.51 0.51
I Equivalent input noise current f=10H2 189 189 ANHZ
uivalent input noise cu
n 9 P =1 kHz 0.47 0.47 pARhz
THD + N To!al harmonic distortion plus VopPP)=20V, RL=2kQ, 0.01% 0.01%
noise Ayp =10, =10 kHz
B4 Unity-gain bandwidth Ry =2k, CL =100 pF 6 6 MHz
o . RL =2k, C =100 pF,
Gain-bandwidth product £ =100 kHz 5.9 5.9 MHz
Maximum output-swing Vopp) =20 V, RL=2KkqQ,
BOM  pangwidgth AVD=1, CL = 100 pF 668 668 kHz
Om Phase margin at unity gain RL=2kQ CL =100 pF 58° 58°
H 4961724 D107442 029 WA
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TLE214x, TLE214xA, TLE214xY
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183 - FEBRUARY 1997

TLE2144| electrical characteristics at specified free-air temperature,

Vce =5 V (unless otherwise

noted)
PARAMETER TEST CONDITIONS Tal TLE2144 TLE2143A1 UNIT
MIN TYP MAX| MIN TYP MAX
25°C 0.5 3.8 0.5 3
Vio Input offset voltage Full range v 2 mv
Temperature coefficient
WIO (ot offoet voltage Vie=o. hesoq | FUTEne 17 17 e
Vo=0 25°C 8 100 8 100
o Input offset current nA
Full range 200 200
B Input bias current 25C 08 2 -08 2 HA
Full range -2.2 -2.2
0 -03 0 -03
25°C to to to to
e
Full range to to to to
2.7 29 2.7 2.9
IOH =—150 pA 3.9 4.1 3.9 4.1
lpH=-15mA 25°C 38 4 3.8 4
Vo High-level IoH=—-15mA 3.4 3.7 3.4 3.7 v
output voltage IoH = 100 nA 3.8 38
IoH=1mA Full range 3.7 3.7
IoH =10 mA 3.5 35
loL = 150 pA 75 125 75 125 mv
’ loL=15pA 25°C 150 225 150 225
VoL Low-level loL=15mA 1.2 1.6 1.2 1.6 v
output voltage loL = 100 pA 175 175 mv
loL=1mA Full range 225 225
toL =10 mA 1.4 14 v
AVD Large-signal differential | Vic =+25V, RL=2kQ, 25°C 50 95 50 95 VimV
voltage amplification Vo=1Vto-15V Full range 10 10
T Input resistance 25°C 70 70 MQ
cj Input capacitance 25°C 25 25 pF
2 ?ﬂ%l"d';"c';w"’”’ f=1MHz 25°C 30 a0 o
R 25°C 85 118 85 118
CMRR g‘i’e’z;?;"rz;de Vi =VicRmin,  Rg =500 [—t—c? — dB
upply- o,
v e |Vcossszsvorsy | =0 | o e 0w |,
(AVCC+ /8V|0) s=500 Full range 85 85
Vo=25V, No load, 25°C 132 176 132 176
'cc Supply current Vic=25V Full range 18.4 ea| ™
1 Full range is —40°C to 105°C.
B 489k1724 0107443 TS M
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TLE214x, TLE214xA, TLE214xY
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183 — FEBRUARY 1997

TLE2144I operating characteristics, Vgc =5V, T = 25°C

PARAMETER TEST CONDITIONS TLE21431 TLEZ144A1 UNIT
MIN TYP MAX | MIN TYP MAX
SR+ Positi\fe slew rate Ayp=-1. R =2 kat, 45 45 Vis
SR- Negative slew rate CL =500 pF 42 42
_ AVD =1, T00.1% 0.16 0.16
t Settling time s
s 9 25V step T0 0.01% 0.22 0.22 H
Rgs=20Q, f=10Hz 15 15
Y Equivalent input noise voltage
n a P 9 [Rg=200, T=1 kHz 105 105 nVAHz
Peak-to-peak equivalentinput | f=0.1Hzto1Hz 0.48 0.48
VNPP) o vapoa & P - av
noise voltage f=0.1 Hzto 10 Hz 0.51 0.51
1 Equivalent input noise current f=10Hz 192 192 ANHZ
ent Inpu 1S58 CUrl
n a P f= 10 kHz 05 05 pANTz
Total harmonic distortion plus | Vo=1V1t03V, R_=2kat, o o
THD + N noise AVD =2, =10 kHz 0.0052% 0.0052%
B4 Unity-gain bandwidth RL=2 kat, Cyp =100 pF 5.9 5.9 MHz
o . AL =2kat, C =100 pF,
Gain-bandwidth product f= 100 kHz 5.8 58 MHz
Maximum output-swing Vopr)=2V, RL=2kat,
BOM  pandwidth AVD = 1, Cy = 100 pF 660 660 kHz
m Phase margin at unity gain Ry = 2 kat, CL =100 pF 57° 57°
t R(_terminates at 2.5 V
I 491724 0107444 9T, N
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TLE214x, TLE214xA, TLE214xY
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183 - FEBAUARY 1997

TLE2144l electrical characteristics at specified free-air temperature, Voo = +15 V (unless
otherwise noted)
PARAMETER TEST CONDITIONS iy TLEZ1AA TLE2144A1 N
A MIN TYP MAX MIN TYP MAX UNIT
v Inout offset volt 25°C 0.6 2.4 0.5 15 v
ut o a m
10 Input offset voltage Full range 32 2.8
Temperature coefficient
17 . °
WIO input offset voltage Vic =0, Rs =500, Full range 17 uv/°C
Vo=0 25°C 7 100 7 100
o Input offset current nA
Full range 200 200
\ Inout bi . 25°C -07 -15 -07 -15 uA
nput bias curren
1B P Full range 17 17
-15 -153 -15 -15.3
25°C to to to to
- i 13 13.2 13 13.2
VicR Common-mode input Rg =500 v
voltage range -15 -15.3 -15 -153
Full range to to to to
12.7 12.9 127 12.9
lg =-150 pA 13.8 14.1 13.8 14.1
lop=-1.5mA 25°C 13.7 14 13.7 14
v Maximum positive peak |l0=-15mA 131 13.7 13.1 13.7 v
OM+  output voltage swing Io = —100 pA 137 13.7
lo=—1mA Fullrange | 13.6 13.6
lo=-10mA 13.1 13.1
lo =150 yA -14.7 -149 -14.7 -148
lo=15mA 25°C -145 -1438 -145 -148
Maximum negative l0=15mA ~134 -138 —13.4 —138
VoM- peak output voltage v
swing I = 100 pA —14.6 -14.6
lo=1mA Fullrange | —14.5 -14.5
lo=10mA -134 -134
-si i i 25°C 100 170 100 170
AVD Large-signal dlffe.rentlal Vg =10V, RL=2kQ V/mv
voltage amplification Full range 40 40
T Input resistance 25°C 65 65 MQ
Cj Input capacitance 25°C 25 2.5 pF
Open-loo
2 o:;put imge dance f= 1 MHz 25°C 30 a0 Q
- 25°C 85 108 85 108
cMpR Common-mode Vic=Vicrmin, Rg=500Q ’ dB
rejection ratio Full range 80 80
Supply-voltage _ 25°C 90 106 90 106
kgyR  rejection ratio VCE* n 32'5 Vio£i5V, dB
(AVCC+ /AV|0) Rs =50 Full range 85 85
-Circui Vip=1V -25 -50 —-25 -50
Ios Short-circuit output Vo=0 1D 250G mA
current Vip=-1V 20 31 20 31
: Suppl " v o No load 25°C 138 18 13.8 18 A
u curren =0, o loal m,
cC PPy o Full range 18.8 18.8
T Full range is —40°C to 105°C.
B A59kL724 0107445 434 WA
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TLE214x, TLE214xA, TLE214xY
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

8LOS183 -~ FEBRUARY 1987
e

TLE21441 operating characteristics, Voc1 =15V, Tp = 25°C

PARAMETER TEST CONDITIONS TLE21441 TLE2144A1 UNIT
MIN TYP MAX MIN TYP MAX
SR+ Positive slew rate AVD =-1, RL =2k, 27 45 27 45 Vi
SR- Negative slew rate Cy =500 pF 27 42 27 42 ke
. Ayp=-1, T00.1% 0.34 0.34
! Settling time
s 9 10-V step T00.01% 0.4 04 Hs
Equivalent input Rg=20Q, f=10Hz 15 15
\ 3
n noise voltage Rg=20Q, f=1KkHz 10.5 105 nVAHz
Peak-to-peak equivalent f=0.1Hzto1Hz 0.48 0.48
V| . i \Y
NP} input noise vottage f=0.1 Hzto 10 Hz 051 0.51 #
Equivalent input f=10Hz 1.89 1.89
1 )
n noise current f=1kHz 0.47 0.47 pANHz
Total harmonic distortion plus Vo(PP)=20V, RL=2kQ o
THD+N - Jise Ayp = 10, f=10 kHz 0.01% 0.01%
B4 Unity-gain bandwidth RL=2kQ, CL=100pF 6 5] MHz
- ) R =2k, CL = 100 pF,
Gain-bandwidth product f = 100 kHz 5.9 59 MHz
Maximum output-swing Vo(PpP) =20 V, RAL=2kQ,
BOM  panawidth AyD=1, CL = 100 pF 668 668 kHz
om Phase margin at unity gain RL=2kQ, C =100 pF 58° 58°
I 39bL1724 010744b 774 I
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TLE214x, TLE214xA, TLE214xY
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183 - FEBRUARY 1997

TLE2141M electrical characteristics at specified free-air temperature, Vee =5 V (unless otherwise

noted)
PARAMETER TEST CONDITIONS Tat TLE2141M TLEZI1AM UNIT
A MIN TYP MAX| MIN TYP MAX
25°C 225 1400 200 1000
Vio Input offset voltage puv
Full range 2100 1700
Temperature coefficient
o ’ Fult range 1.7 1.7 v/°C
VIO of input offset voltage Vo=25V Rg =500, g .
Vic=25V 256°C 8 100 8 100
ho Input offset current nA
Fult range 250 250
| Input bi ‘ 25°C -0.8 -2 -0.8 -2 uA
i rrel
18 nput blas curren Full range -2.3 -23
0 -03 0 -03
25°C to to to to
v Commeon-mode input Re =500 3 32 3 32 v
ICR  yoltage range S= 0 -03 0 -03
Full range to to to to
27 29 27 29
IoH =-150 pA 3.9 4.1 3.9 4.1
loH=-1.5mA 25°C 3.8 4 3.8 4
v High-level output IoH=-15mA 32 37 3.2 3.7 v
OH voltage IoH =—100 uA 3.75 3.75
IoH =—1mA Fulirange | 3.65 3.65
loH =—-10 mA 3.25 3.25
loL = 150 pA 75 125 75 125 v
loL=15pA 25°C 150 225 150 225
v Low-leval output oL =15mA 12 14 1.2 14 V
OL  voitage loL = 100 pA 200 200
loL=1mA Full range 250 225
loL = 10 mA 1.25 1.25 v
A Large-signal differential | Vjc =125V, R =2kQ, 25°C 50 220 50 220 VimV
VD voltage amplification Vo=1Vito-15V Full range 5 5
£} Input resistance 25°C 70 70 MQ
[ Input capacitance 25°C 25 25 pF
Open-loop _ o
25 output impedance f=1MHz 25°C 30 30 Q
Common-mode ] 25°C 85 118 85 118
= = B
CMRR rejsction ratio Vic = Vicrmin, Rg=50Q Full range 50 50 di
KSVR Supply-voltage rejection |Voc+=125Vio+15V, 25°C 90 106 90 106 oB
SVR raiio (AVec+/AVIO)  |Rs=50Q Fulirange | 85 85
Vo=25V, No load, 25°C 3.4 4.4 3.4 4.4
'cc Supply curent Vig=25V Full range 46 as| ™
t Full range is —55°C to 125°C.
B 34961724 0107447 LOO N
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TLE214x, TLE214xA, TLE214xY
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183 - FEBRUARY 1897

TLE2141M operating characteristics, Voc =5V, Ta = 25°C

PARAMETER TLE2141M TLE2141AM UNIT
TEST CONDITIONS MIN TYP MAX | MIN TYP MAX
SR Positive slew rate . = 45 45
* d Ayp =—-1, RL =2 kaT, Vias
SR- Negative slew rate Cy =500 pF 42 42
o Ayp = -1, T00.1% 0.16 0.16
t Settling time
s "nd 2.5-V step 700.01% 0.22 0.22 o
Rg=20Q, f=10Hz 15 15
V Equivalent input noise voltage VAH;
n d P 9 MRg-200, t=1KHz 105 105 nvAHz
Peak-to-peak equivalent input |f=0.1Hzto1Hz 0.48 0.48
VNPP) s voiacs P v
noise voltage f=0.1 Hzto 10Hz 0.51 0.51
| Euivalent inout nois ont f=10Hz 1.92 1.92 AN
jutvatent INpu & CUIr
n q P T=1kHz 05 05 pANHz
Total harmonic distortion Vo=1Vto3V, Rp=2kat, " o
THD +N e noise AD=2 { S 10 kHz 0.0052% 0.0052%
B4 Unity-gain bandwidth Ry =2 kat, CL =100 pFt 5.9 5.9 MHz
: ) Ry =2kat, CL =100 pFt,
Gain-bandwidth product f=100 kHz 58 5.8 MHz
Maximum output-swing Vopp)=2V. RL=2kat,
BOM  bandwidth Avp=1 660 680 kHz
Om Phase margin at unity gain RL =2 kat, CL=100pFt 57° 57°

TR and Ci_terminated to 2.5 V.

6-320
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TLE214x, TLE214xA, TLE214xY
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183 - FEBRUARY 1997

TLE2141M electrical characteristics at specified free-air temperature,

otherwise noted)

Veet =

+15 V (unless

TLE2141M TLE2141AM
PARAMETER TEST CONDITIONS Tat UNIT
MIN TYP MAX| MIN TYP MAX
25°C 200 900 175 500
Vio Input oftset voltage uv
Full range 1700 1200
Temperature coefficient .
VIO input offset voltage Full range 17 1.7 W
Vic = Rg =
ic=0 $=500 mo5e 7 100 7 100
ITe} Input offset current nA
- Full range 250 250
| Input bias current 25°C —07 15 —07 -13 nA
nput bi :
1B P Full range -1.8 -1.8
-15 -153 -15 -153
25°C to to to to
v Common-modeinput | _ .00 18 182 13 132 v
ICR  yoitage range S= -15 -15.3 -15 -15.3
Full range to to to to
127 129 12.7 129
lg=—-150 pA 13.8 141 13.8 141
lo=-15mA 25°C 13.7 14 13.7 14
v Maximurn positive peak |10 =—15mA 13.1 13.7 13.1 13.7 v
OM+ output voltage swing o =~100pA 13.7 13.7
lo=—-1mA Full range 13.6 13.6
lo=-10mA 13.1 13.1
lo =150 pA ~14.7 -14.9 —-14.7 -14.9
Io=15mA 25°C —-145 -1438 -145 -148
v Maximum negative peak | lo = 15 mA -13.4 -138 -13.4 —-13.38 v
OoM- output voltage swing 1o = 100 pA -146 -14.6
lo=1mA Fultrange | —14.5 -14.5
lo=10mA -13.4 -13.4
A Large-signal differentiat |, _, .o\ Rl =2 KO 25°C 100 450 100 450 ViV
VD voltage amplification o ’ L Full range 20 20
T Input resistance 25°C 65 65 MQ
[ Input capacitance 25°C 25 25 pF
Open-loop output _ o
Zp im nee f=1MHz 25°C 30 30 Q
Common-mode . 25°C 85 108 85 108
= = B
CMRR  ojection ratio Vie=VicRmin. Rs =800 T &0 80 d
KSVR Supply-voltage rejection | Vog+=+25Vto£15V, 25°C 90 106 90 106 dB
ratio (AVCC 1 /AV0) Rg=50Q Full range 85 85
) Short-circuit output Vo= 0 Vip=1V 5o -25 50 -25 50 mA
08  curmrent © Vip=-1v | ° 20 31 20 31
i Suppl t Vo= 0, No load, 25°C 35 4.5 35 4.5 mA
cC Upply currem Vic=25V Full range 47 47
1 Full range is ~55°C to 125°C.
B 89bl724 0107449 u4d3 I
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TLE214x, TLE214xA, TLE214xY
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183 — FEBRUARY 1997

TLE2141M operating characteristics, Voc+ =15V, T = 25°C

TLE2141M TLE2141AM
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX MIN TYP MAX
SR+ Positive slew rate Ayp=-1, RL=2kQ, 27 45 27 45 Viss
SR- Negative slew rate CL=100pF 27 42 27 42
o Ayp= ~1, T00.1% 0.34 0.34
s Settling ime 10-V step T0 0.01% 0.4 0.4 ke
Rg=20Q, f=10Hz 15 15
\ Equivalent input noise voltage W
n a P 9 Rg =200, =1 KkHz 105 105 nvihz
v Peak-to-peak equivalent input f=0.1Hzto 1 Hz 0.48 0.48 v
N(PP) " noise voltage t=0.1 Hzto 10 Hz 0.51 0.51
f=10Hz 1.89 1.89
In Equivalent input noise current ™ 047 047 pAANHz
THD + N Total harmonic distortion plus Vopp)=20V, R =2kQ, 0.01% 0.01%
noise Ayp =10, f=10kHz e e
By Unity-gain bandwidth RL =2kQ, Ci =100 pF 6 6 MHz
- i RL=2kQ, Cp = 100 pF,
Gain-bandwidth product =100 kHz 5.9 5.9 MHz
Maximum output-swing VopPp)=20V, R =2kQ,
BOM  pandwidih - A/D=1, CL = 100 pF 668 668 kHz
om Phase margin at unity gain RL=2kQ, CL=100pF 58° 58°

I 8961724 0107450 LTS5 EH
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TLE214x, TLE214xA, TLE214xY
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183 - FEBRUARY 1997

TLE2142M electrical characteristics at specified free-air temperature, Voe = 5 V (unless otherwise

noted)
PARAMETER TEST CONDITIONS Tat TLE2142M TLE2142AM UNIT
A MIN TYP MAX| MIN TYP MAX
25°C 220 1900 200 1500
Vio Input offset voltage uv
Full range 2600 2200
Temperature coefficient
WVIO input offset voltage Vo=25V, Rg =500, Full range 1.7 1.7 uv/eC
Vic=25V 25°C 8 100 8 100
o Input offset current nA
Full range 200 200
. 25°C -0.8 -2 -0.8 -2
iB Input bias current pA
Full range -2.3 -2.3
0 -03 0 -o03
25°C to. to to to
R i 3 3.2 3 3.2
0 -03 0 -03
Full range to to to to
27 29 2.7 29
10H = —150 uA 39 4.1 3.9 4.1
IoH =-1.5mA 25°C 3.8 4 3.8 4
v High-level output loH=-15mA 3.4 3.7 3.4 3.7 v
OH  vottage loH = 100 pA 375 3.75
loH =1 mA Full range 3.65 3.65
loH =10mA 3.45 3.45
oL = 150 pA 75 125 (CHEREC]
loL =1.5mA 25°C 150 225 150 225
v Low-level output loL=15mA 12 14 1.2 1.4 \
oL voltage lop = 100 pA 200 200 mv
loL=1mA Full range 250 250
loL=10mA 1.25 125 \'4
A Large-signal differential |Vic =25V, RL=2kRQ, 25°C 50 220 50 220 VimV
VD voltage amplification Vo=1Vto-15V Full range 5 5
T Input resistance 25°C 70 70 MQ
< Input capacitance 25°C 2.5 2.5 pF
Open-loop output _ o
z5 impedance f=1MHz 25°C 30 30 Q
- 25°C 85 18 85 118
CMRR Common-mode Vic = Vicamin, Rg=50Q B
rejection ratio Full range 80 80
K Supply-voltage rejec- |Vog+=%25Vio+15V, 25°C 90 106 90 106 dB
SVR  tionratio(AVCC +/AV|0) | Rg = 50 @ Full range 85 85
Vo=25V, No load, 25°C 6.6 8.8 6.6 8.8
[ Supply current mA
CcC PRl Vic=25V Full range 9.2 9.2
T Full range is — 55°C to 125°C.
B 49651724 0107451 031 WM
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TLE214x, TLE214xA, TLE214xY
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183 — FEBRUARY 1997

TLE2142M operating characteristics, Voc =5V, Ta =25°C

TLE2142M TLE2142AM
PARAMETER TEST CONDITIONS MIN ) wAX | WIN P MAX UNIT
SR+ Positive slew rate AyD =-1, R =2 kat, 45 45 v/
SR- Negative slew rate CL =500 pF 42 42 Hs
- AVD =1, To 0.1% 0.16 0.16
1, Settling time
s 9 2.5-V step T00.01% 0.22 0.22 Hs
Equivalent input noise voit- | Rg =200, f=10Hz 15 15
V, V/VH:
n age Rg=20Q, f=1KHz 105 105 nVARz
v Peak-to-peak equivalent f=01Hzto1Hz 0.48 0.48 v
N(PP)  input noise voltage =01 Hzto 10 Hz 0.51 0.51
Equivalent input noise cur- | f=10Hz 1.92 1.92
l
n rent =1 kHz 0.5 05 panFz
Total harmonic distortion Vo=1Vto3V, R_=2kQt, o
THD +N plus noise AD=2 f= 10 kHz 0.0052% 0.0052%
By Unity-gain bandwidth R = 2kQf, CL=100pF 5.9 59 MHz
. " AL =2 kQT, CL =100 pF
g h X X
Gain-bandwidth product f = 100 kHz 58 58 MHz
Maximum output-swing Voppy=2V, RL=2kaf,
BOM  bandwidth Ay, CL =100 pF 660 660 kHz
om Phase margin RL =2 kat, CL =100 pF 57° 57°
t Ry terminates at 2.5 V.
M 2951724 0LO07u452 T?8 HH
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TLE214x, TLE214xA, TLE214xY
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183 — FEBRUARY 1997

TLE2142M electrical characteristics at specified free-air temperature,

otherwise noted)

Veet+ = £15 V (unless

PARAMETER TEST CONDITIONS TAY TLEZ142M TLE2142AM UNIT
A MIN TYP MAX MIN TYP MAX
25°C 290 1200 275 750
Vio Input offset voltage nv
Full range 2000 1600
Temperature coefficient of
[2ViTe} input offset voltage Full range 1.7 1.7 uv/eC
Vic =0. Rs=502 I™55c 7 100 7 100
o Input offset current nA
Full range 250 250
i input bias ¢ nt 25°C -07 -15 -07 -15 WA
nput bias curre
1B P Full range -1.8 -1.8
-16 -153 -15 -153
25°C to to to to
- i 13 13.2 13 13.2
VIcR Common-mode input Rg =50 Q v
voltage range -15 -15.3 -15 -15.3
Full range to to to to
12.7 12.8 12.7 12.9
lg=-150pA 138 144 138 141
lop=-1.5mA 25°C 13.7 14 13.7 14
N Maximum positive peak lo=-15mA 133 137 133 137 v
OM+  output voltage swing Io = ~100 pA 13.7 13.7
lop=—-1mA Fullrange | 13.6 13.6
lo=—-10mA 13.3 13.3
Io =150 pA -147 -14.9 ~147 -14.9
Ig=1.5mA 25°C ~145 -148 -145 -148
v Maximum negative peak Io=15mA -13.4 -138 -13.4 -138 v
OM- output voltage swing Io =100 pA —14.6 —-14.6
lo=1mA Full range | —14.5 ~14.5
lo=10mA -13.4 -134
-Si i i 25°C 100 450 100 450
AVD Large-signal ‘d.rffel.'entlal Vo=£10V, R =2kQ vimV
voltage amplification Full range 20 20
fj input resistance 25°C 65 65 MQ
] input capacitance 25°C 25 2.5 pF
2 ?"p::[;;ﬁzw‘p”t f=1MHz 25°C 30 30 Q
- jecti = i 25°C 85 108 85 108
CMRR Cqmmon mode rejection V|c_ VicRmin, dB
ratio Rg=50Q Full range 80 80
ks Supply-voltage rejection Voc+=+25Vio£15V, 25°C 9 106 90 106 dB
VR ratio (AVGC +/AVIQ) Rg=500Q Fullrange | 85 85
o Vip=1V -25 -50 -26 -50
los Short-circuit output current | Vo =0 25°C mA
Vip=-1V 20 31 20 31
Vo =0 No load 25°C 6.9 9 6.9
! Supply current . ' mA
cC PPy Vic=25V Full range 9.4 9.4
t Full range is —55°C to 125°C.
B 49L1724 0L07453 904 EH
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TLE214x, TLE214xA, TLE214xY
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183 - FEBRUARY 1997

TLE2142M operating characteristics, Vog+ =+t15V, T4 = 256°C

TLE2142M TLE2142AM
PARAMETER TEST CONDITIONS T P MAX N P WAX UNIT
SR+ Positive slew rate RL =2k, Ayp =-1, 27 45 27 a5 Vs
SR- Negative slew rate Cp =100 pF 27 42 27 42 W
o Ayp =-1, To0.1% 0.34 0.34
t, Settling time
s 9 10-V step To 0.01% 0.4 0.4 he
Rg=200Q, f=10Hz 15 15
V, Equivalent input noise voltage VAHz
n q P 9 [Rg=200,  f-1kHz 105 105 nViHz
VNPP Peak-to-peak equivalentinput | f=0.1Hzto 1 Hz 0.48 0.48 v
N(PP)  noise voltage f=0.1Hzto 10 Hz 0.51 0.51
f=10Hz 1.89 1.89
In Equivalent input noise current ey Y YT pAAHZ
THD + N Total harmonic distortion plus VoPpP)=20V, RL=2kQ, 0.01% 0.01%
noise Ayp =10, f=10kHz ’ e
By Unity-gain bandwidth R =2kQ, CL=100pF 6 6 MHz
- ] RL=2kQ, Cr =100 pF,
Gain-bandwidth product f = 100 KHz 59 5.9 MHz
Maximum output-swing band- Vo(PP)=20V, RL=2kQ
Bom width AyD =1, CL=100pF 668 668 kHz
om Phase margin at unity gain RL =2k, CL =100 pF 58° 58°

B 8951724 0L07?u54 440 WM
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TLE214x, TLE214xA, TLE214xY
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183 ~ FEBRUARY 1997

TLE2144M electrical characteristics at specified free-air temperature, Vo =5 V (unless otherwise

noted)
PARAMETER TEST CONDITIONS Tat TLE2144M TLE2144AM UNIT
A MIN TYP MAX| MIN TYP MAX
v Inout ofiset volta 25°C 0.5 3.8 0.5 3 v
m
10 nput ofiset voltage Full range 5.2 4.4
Temperature coefficient o
VIO of input offset voltage Vo=25V, As=500 Full range 17 17 v/ C
Vic=25V 25°C 8 100 8 100
o Input offset current nA
Full range 250 250
. 25°C -0.8 -2 -0.8 -2
Iis Input bias current HA
Full range -23 -2.3
0o -03 0 -03
25°C to to to to
Common-mode input 3 3.2 3 3.2
V =50Q
ICR voltage range Rs =50 0 -03 0 -03 v
Full range to to to to
2.7 29 27 29
IoH =—150 pA 39 41 39 44
loH=~15mA 25°C 3.8 4 3.8 4
VoH High-level output loH=-15mA 34 37 3.4 3.7 v
voltage oM = 100 pA 3.75 3.75
foH=1mA Full range 3.65 3.65
IoH = 10 mA 3.45 3.45
ioL = 150 pA 75 125 75 125 my
loL=15pA 25°C 150 225 150 225
VoL Low-level output oL =15 mA 1.2 1.6 1.2 1.6 \
voltage oL = 100 pA 200 200 v
loL=1mA Full range 250 250
ioL = 10 mA 1.45 145] V
A Large-signal differential | Vic =+2.5V, RL=2kQ, 25°C 50 95 50 95 Vimy
VD voltage amplification Vo=1Vto-15V Full range 5 5
fi input resistance 25°C 70 70 MQ
cj Input capacitance 25°C 2.5 2.5 pF
Open-loop output _ o
Z5 impedance f=1MHz 25°C 30 30 Q
Common-mode . 25°C 85 118 85 118
CMRR ~ N Vic =Vicrmin, Rg=500Q dB
rejection ratio IC = YICR S Full range 80 80
Supply-voltage _ 25°C 9 106 9 108
ksyR rejection ratio \F:C(-Zisa ;2‘5 Vio£15V, dB
(AVC G+ /AVI0) s= Full range 85 85
) Suppl t Vo=25V, No load, 25°C 132 176 132 176 mA
u curren
cC pply curr Vic=25V Full range 18.4 18.4

T Full range is —55°C to 125°C.

M 491724 0107455 7847 N
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TLE214x, TLE214xA, TLE214xY
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183 ~ FEBRUARY 1997

TLE2144M operating characteristics, Vgc =5V, T = 25°C

PARAMETER TEST CONDITIONS TLE2149M TLE2144AM UNIT
MIN TYP MAX| MIN TYP MAX
SR+ Positive slew rate Ayp=-1 RL=2kat 45 45
- ' ! Vips
SR- Negative slew rate CL =500 pF 42 42
o AVD =1, T0 0.1% 0.16 0.16
t Settling time
s 9 25-V step T00.01% 0.22 0.22 ue
Rg=20Q, f=10Hz 15 15
\ Equivalent input noise vollage V/VHz
n g P 9 TRg-200, f=1kHz 105 105 nViHz
Peak-to-peak equivalent input | f=0.1Hzto1Hz 048 0.48
VN(PP) peaked P nv
noise voltage f=0.1Hzto 10Hz 0.51 0.51
f=10Hz 1.92 1.2
I Equivalent input noise current
n 4 P T=1kHz 05 05 pANHz
THO +N To!al harmonic distortion plus Vo=1Vto3V, R_=2kaf, 0.0052% 0.0052%
noise Ayp=2, f=10kHz
B4 Unity-gain bandwidth Ry =2kaf, CL=100pF 59 5.9 MHz
- i RL = 2 kat, Cp =100 pF,
Gain-bandwidth product f= 100 kHz 5.8 5.8 MHz
Maximum output-swing VopPp)=2V, R =2kat,
BOM  panawidth Ayp=1 660 660 kHz
om Phase margin Ry = 2 kaft, CL =100 pF 57° 57°
t R terminates at 2.5 V
I 49L1724 0107456 L13 WA
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TLE214x, TLE214xA, TLE214xY
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183 - FEBRUARY 1997

TLE2144M electrical characteristics at specified free-air temperature, Voc+ = £15 V (unless
otherwise noted)

PARAMETER TEST CONDITIONS TAT TLE2144M TLEZ144AM UNIT
A MIN TYP MAX| MIN TYP MAX
25°C 0.6 24 0.5 15
Vio Iinput offset voltage mV
Full range 4 3.2
Temperature coefficient o
VIO input offset voltage y . . Full range 1.7 1.7 uvrec
ic=0. $=502 Mosc 7 100 7 100
[Te) Input offset current nA
Full range 250 250
" Input bi t 25°C -07 -15 -07 -15 uA
nput bias curren
18 P Full range -1.8 -1.8
-15 -153 -15 -15.3
25°C to to to to
- i 13 13.2 13 13.2
Vica Common-mode input Rg =50 v
voltage range -15 -158.3 -15 -156.3
Full range to to to to
127 128 127 129
lo=—150 A 138 141 138 141
lo=-1.5mA 256°C 13.7 14 13.7 14
v Maximum positive peak | !0 =—15mA 131 137 131 137 v
OM+ o itput voltage swing io=-100pA 13.7 13.7
lo=—-1mA Fullrange | 13.6 13.6
lo=—-10mA 13.14 13.1
I = 150 pA -14.7 -149 -14.7 -149 v
io=1.5mA 25°C -145 -148 -145 -148
Maximum negative lo=15mA —13.4 —138 -13.4 -138
VOM- peak output voltage
swing Io =100 pA -14.6 —-14.6
lo=1mA Full range | —14.5 -14.5
Ig=10mA -13.4 -13.4
i i i 25°C 100 170 100 170
AVD targe-signal _d_lffefentlal Vo=t10V, RL=2kQ vimv
voltage amplification Full range 20 20
T Input resistance 25°C 65 65 MQ
Cj input capacitance 25°C 25 2.5 pF
2, Open-loop output f=1MHz 25°C 30 30 Q
impedance
Common-mode _ . _ 25°C 85 108 85 108
CMRR rejection ratio Vic=Vicamin.  Rs=50Q =0 range 80 80 ®
Supply-voltage _ 25°C 90 106 90 106
kSVR rejection ratio \F/tcc—isa ;2'5 VioxisV, d8
(AVCC £ /AVI0) S = Full range 85 85
iroui Vip=1V -25 50 -26 50
los Short-circuit output Vo=0 D 25°C mA
current Vip=-1V 20 31 20 31
Vo=0 No load 25°C 13.8 18 13.8 18
! Suppl ent ) ’ mA
CC  Supply curren Vig=25V Full range 18.8 18.8
1 Full range is —55°C to 125°C
M 3961724 0107457 557 IH
b TEXAS
INSTRUMENTS
POST OFFICE BOX 855303 ® DALLAS, TEXAS 75285 6-329



TLE214x, TLE214xA, TLE214xY
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183 — FEBRUARY 1997

TLE2144M operating characteristics, Voo =115V, Tp = 25°C

PARAMETER TEST CONDITIONS TLE2143M TLE2143AM UNIT
MIN TYP MIN TYP MAX
SR+ Positive slew rate RL=2kQ, Ayp=-1, 27 45 27 45 Vi
SA— _ Negative slew rate CL = 100 pF 27 a2 27 a2 us
. Setting fime AvD=-1, To 0.1% 0.34 0.34
i
s 9 10-V step To 0.01% 4 4 us
Rg=20Q, f=10Hz 15 15
V, Equivalent input noise voltage v,
n quivatenting % [IRg-200, =1 kHz 105 105 nVHHz
v Peak-to-peak equivalentinput | f=0.1Hzto 1 Hz 0.48 0.48 W
N(PP) " noise voitage 1=0.1 Hz 1o 10 Hz 0.51 0.51
\ Equivalent inout noi . |f=1oHz 1.89 1.89 AN
uivalent input noise curren
n 9 P =10 kHz 0.47 0.47 pANTZ
THD + N Tofal harmonic distortion plus Vo(pp) =20V, RL=2kQ, 0.01% 0.01%
noise Ayp =10, f=10kHz
B Unity-gain bandwidth RL=2kQ, Cp = 100 pF 6 6 MHz
1 L L
- ] RL =2k, Cp=100pF,
Gain-bandwidth product f= 100 kHz 5.9 5.9 MHz
Maximum output-swing Vo(pp) =20V, R =2kQ,
BOM  pandwidth Anh, CL =100 pF 668 668 KHz
®m Phase margin at unity gain R =2k, CL=100pF 58° 58°
M 49k1724 0107458 49L- HN
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TLE214x, TLE214xA, TLE214xY
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183 — FEBRUARY 1997

TLE2141Y electrical characteristics at specified free-air temperature, Voo = £15 V, Tp = 25°C
(unless otherwise noted)

PARAMETER TEST CONDITIONS TLE21NY UNIT
MIN TYP MAX
Vio Input offset vottage 200 1000 rv
o Input offset current x'g:g ' Rs =504, 7 100] nA
B Input bias current -0.7 -1.5 MA
-15 -1563
Vicr Common-mode input voltage range Rg =500 to to v
13 132
lo ==150 pA 13.8 14.1
Vom+ Maximum positive peak output voltage swing lop=—15mA 13.7 14 A
lo=-15mA 13.3 13.7
Ip =150 pA -147 -149
Vom- Maximum negative peak output voltage swing lo=1.5mA -145 -148 v
lo=15mA -134 -13.8
Ayp  Large-signal differential voltage amplification Vo=110V, RL=2kQ 100 450 v/imvV
T input resistance 65 MQ
Cj Input capacitance 2.5 pF
Zy Open-loop output impedance f=1MHz 30 Q
CMRR Common-mode rejection ratio Vic=Vicrmin, Rg=50Q 80 108 daB
kgvR  Supply-voltage rejection ratio (AVCC +/AV|Q) ;gC:*SZ 32'5 Vie 15V, 85 106 dB
. Vip=1V ~-25 -50
los Short-circuit output current Vo =0 mA
Vip=-1V 20 31
Icc Supply current Vo=0 No load 3.5 4.5 mA
B 49b1724 0107459 322 A
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TLE214x, TLE214xA, TLE214xY

EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

8LOS183 - FEBRUARY 1997

TLE2142Y electrical characteristics at specified free-air temperature, Voo = 15V, Tp = 25°C

PARAMETER TEST CONDITIONS TLE2142Y UNIT
MIN TYP MAX
Vio input offset voltage 150 875 uv
o Inputofiset current xg?: > Rs=502, 7 100| nA
B Input bias current -07 -15 pA
-15 -153
VicrR Common-mode input voltage range Rg=50Q to to v
13 13.2
Ig =-150 pA 138 141
VoM+ Maximum positive peak output voltage swing Iop=-1.5mA 13.7 14 \
fo=-15mA 13.3 13.7
o = 150 pA -147 -14.9
Vom- Maximum negative peak output voltage swing lo=15mA -145 -148 \'4
10 = 15 mA -134 -138
Ayp  Large-signal differential voltage ampiification Vo=110V, R =2kQ 100 450 v/imv
] Input resistance 65 MQ
[ Input capacitance 25 pF
Zo Open-loop output impedance f=1MHz 30 Q
CMRR Common-mode rejection ratio Vic = VicRmin, Rg=50Q 80 108 dB
ksvR  Supply-voltage rejection ratio (AVGC + /AVIQ) \F;(sxi%; 32'5 Vo115V, 85 106 dB
L Vip=1V -25 -50
los Short-circuit output current Vo=0 mA
Vip=-1V 20 31
Icc Supply current Vo=0 No lead 6.9 9 mA
B 4961724 0107460 Ouy mm
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TLE214x, TLE214xA, TLE214xY
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183 — FEBRUARY 1997

TLE2144Y electrical characteristics at Vgg+ =115V, Ta = 25°C (unless otherwise noted)

PARAMETER TEST CONDITIONS TLE2144Y UNIT
MIN TYP MAX
Vio input offset voltage 0.3 18 mv
o Input offset current Vic =0, Vo=0 Rg =509, 7 100 nA
B Input bias current -07 -15 A
-15 -153
VicR Common-mode input voltage range Rg=50Q to to \
13 132
Io=-150 pA 13.8 141
VoM+ Maximum positive peak output voltage swing lo=-1.5mA 13.7 14 v
lop=-15mA 13.3  13.7
lg =150 pA -14.7 -14.9
VoM~ Maximum negative peak output voltage swing lo=15mA -145 -14.8 v
lo=15mA -13.4 -138
Ayp Large-signal differential voltage amplification Vo=110V, R =2kQ 100 450 VimV
ri Input resistance 65 MQ
[ Input capacitance 25 pF
F-2 Open-loop output impedance f=1MHz 30 Q
CMRR Common-mode rejection ratio Vic = Vicrmin, Rg=50Q 80 108 dB
ksvR Supply-voltage rejection ratio (AVCG+ /AVIQ) Vect=125Vto+15V, Rg=50Q 85 106 dB
los Short-circuit output current Vo=0 Vip=1V =% -50 mA
Vip=-1V 20 31
Icc Supply current Vo =0, No load 13.8 18 mA
B 289651724 0LO?4bl T&0 HA
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TLE214x, TLE214xA, TLE214xY
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183 — FEBRUARY 1997

TYPICAL CHARACTERISTICS

Table of Graphs
FIGURE

Vio Input offset voltage Distribution 1,2,3
ho Input offset current vs Free-air temperature 4
B Input bias current vs Comm_on-mode input voltage 5
vs Free-air temperature 6
vs Supply voltage 7
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vs Settling time 1
vs Supply voltage 7
VoM- Maximum negative peak output voltage :: gﬁzﬁi;ﬁl‘:ﬁmmm 180
vs Settling time 11
Vo(Pp)  Maximum peak-to-peak output voltage vs Frequency 12
VOH High-level output voltage vs Output current 13
VoL Low-level output voltage vs Output current 14
AyD Large-signal differential voltage amplification z: fi:::?:i?fgmperature :g
2o Closed loop output impedance vs Frequency 17
los Short-circuit output current vs Free-air temperature 18
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vs Free-air temperature 20
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Vn Equivalent input noise voltage vs Frequency 25
Vn Input noise voltage Over a 10-second period 26
In Noise current vs Frequency 27
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TLE214x, TLE214xA, TLE214xY
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183 — FEBRUARY 1997

TYPICAL CHARACTERISTICS

TLE2141 TLE2142
DISTRIBUTION OF DISTRIBUTION OF
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T Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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TLE214x, TLE214xA, TLE214xY
EXCALIBUR LOW-NOISE HIGH-SPEED

PRECISION OPERATIONAL AMPLIFIERS

SLOS183 — FEBRUARY 1997

TYPICAL CHARACTERISTICS

INPUT BIAS CURRENTT
vs
COMMON-MODE INPUT VOLTAGE
0 T T
Vee+ =125V
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- |
5 -0.6 g
2 Ta=125°C | L 2
@ o
g -0.8 P~ Ta=25°C 5
a - b a
£ -1 o] // _T
[} i~
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= Tp =-55°C
-1.2 '// A
]
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-3 -258 -2 -15 -1 -05 0 0.5 1
Vic - Common-Mode Input Voltage - V
Figure 5
MAXIMUM PEAK OUTPUT VOLTAGE
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SUPPLY VOLTAGE
24 T T
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% 12 = 8
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*é o ~ x
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-24
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Vg + - Supply Voltage - V

Figure 7

INPUT BIAS CURRENTT
Vs
FREE-AIR TEMPERATURE
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-900 /,/
Vogr=+25V
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~700 ,/
/ Vee+=115V
/) /
-600
I/
-500
-75 -50 -25 0 25 50 75 100 126 150
Ta — Free-Air Temperature — °C
Figure 6
MAXIMUM PEAK OUTPUT VOLTAGE
vs
FREE-AIR TEMPERATURE
15 T T
Voo =116V
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Rp =o
14.2
1 VoM.
13.8 RL =2kQ
F ]2 d: A = = = = == F=
-13.8
-14.2 RL=2kQ
]
-146 ! Vom-
RpL =0 l
15 t ]
-75 -50 -25 0 25 50 75 100 125 150

Ta ~ Free-Air Temperature — °C

Figure 8

1 Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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TLE214x, TLE214xA, TLE214xY
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183 — FEBRUARY 1997

TYPICAL CHARACTERISTICS

MAXIMUM POSITIVE PEAK MAXIMUM NEGATIVE PEAK
OUTPUT VOLTAGE? OUTPUT VOLTAGE?
Vs v§
OUTPUT CURRENT OUTPUT CURRENT
>
T 18— T 1 14T
) Voc+=215V ) Veet=+15V /
£ £ -136
2 14 = /
.g.-' a -13.8
3 g » Ta =125°C f
- -
§ 12 [ [[[[ Ta=125°C -4 /
2 \( 2 a2 A
S \\ ® ‘ Ta =-55°C
-] M 4 . s
a 4 N 144 7
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2 I ™ . 3
% Ta =-55°C \\\ ‘\‘\TA =25°C E -1us /
£ 138 Sy 3 /
' h T -14.8 A4S
3 3 oo
O 136 S -5
-0.1 -0.4 -1 -4 -10 -40 -100 0.1 04 1 4 10 40 100
Io — Output Current — mA . 1o — Output Current — mA
Figure 9 Figure 10
MAXIMUM PEAK-TO-PEAK
MAXIMUM PEAK OUTPUT VOLTAGE OUTPUT VOLTAGET
vs vs
SETTLING TIME FREQUENCY
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i oy / 1%
5 b \||||Ta=25¢
20 \ \ t
2.5
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15

_25§ Falling

/LN

10
Ta =-55°C N \
5 \

2
/

Vom - Maximum Peak Output Voitage - V
=)

N
N

Vorp)~ Maximum Peak-to-Peak Output Voltage - V

SN
—
-12.5 0
0 100 200 300 400 500 100 k 400k 1M 4M 10M
tg — Settling Time — ns f— Frequency — Hz
Figure 11 Figure 12

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

{Zi- 8961724 01074L5 L2L WA
1EXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 6-337




TLE214x, TLE214xA, TLE214xY
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183 - FEBRUARY 1997

Vou - High-Level Output Voltage - V

TYPICAL CHARACTERISTICS
HIGH-LEVEL OUTPUT VOLTAGET

LOW-LEVEL OUTPUT VOLTAGEt

vs vs
OUTPUT CURRENT OUTPUT CURRENT
46 T T 11 1400 T T 1
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i \\ 5 800
4| TA=-55°C o~ ~ g
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Ig — Output Current — mA

Figure 13
LARGE-SIGNAL DIFFERENTIAL VOLTAGE
AMPLIFICATION AND PHASE SHIFT
vs
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Figure 15

Figure 14
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M

Phase Shift

1t Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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TLE214x, TLE214xA, TLE214xY
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183 — FEBRUARY 1997

TYPICAL CHARACTERISTICS
LARGE-SIGNAL DIFFERENTIAL
VOLTAGE AMPLIFICATIONT
vs
FREE-AIR TEMPERATURE
140 T T
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Vo=110V
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m
E T 120 N
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Ta - Free-Air Temperature — °C
Figure 16
CLOSED-LOOP OUTPUT IMPEDANCE SHORT-CIRCUIT OUTPUT CURRENTT
vs vs
FREQUENCY FREE-AIR TEMPERATURE
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0.001 20
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f - Frequency — Hz Ta — Free-Air Temperature — °C
Figure 17 Figure 18

1 Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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TLE214x, TLE214xA, TLE214xY
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS
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TYPICAL CHARACTERISTICS
COMMON-MODE REJECTION RATIO COMMON-MODE REJECTION RATIO?
vs vs
FREQUENCY FREE-AIR TEMPERATURE
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Figure 19 Figure 20
SUPPLY-VOLTAGE REJECTION RATIO SUPPLY-VOLTAGE REJECTION RATIOT
vs vs
FREQUENCY FREE-AIR TEMPERATURE
160 110 T T T T
o % i Vee:r=+25Viox15V
T 140 i ™
'% ,‘SVR+ -% 108 N
& 120 + « \
§ kSVR- \ %
100 —
S 106
£ \\ \\ & N
&% oo AN &
3 NG 5 1
> 60 3
> N >
£ N\
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f —~ Frequency — Hz TA - Free-Air Temperature — °C
Figure 21 Figure 22

T Data at high and low temperatures are applicabie only within the rated operating free-air temperature ranges of the various devices.
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TLE214x, TLE214xA, TLE214xY
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183 — FEBRUARY 1997

TYPICAL CHARACTERISTICS

SUPPLY CURRENTt SUPPLY CURRENTt
vs vs
SUPPLY VOLTAGE FREE-AIR TEMPERATURE
4 3.8 T
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3
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Vg +! — Supply Voltage — Vv Ta - Free-Air Temperature — °C
Figure 23 } Figure 24
EQUIVALENT INPUT NOISE VOLTAGE? INPUT NOISE VOLTAGE
vs
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Figure 25 Figure 26

T Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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TLE214x, TLE214xA, TLE214xY
EXCALIBUR LOW-NOISE HIGH-SPEED
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TYPICAL CHARACTERISTICS

NOISE CURRENTT
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1k 10k

Figure 27

SLEW RATEt
vs
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Van\
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Ta — Free-Air Temperature — °C .

Figure 29

THD + N - Total Harmonic Distortion + Nolse — %

TOTAL HARMONIC DISTORTION

T Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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PLUS NOISE
vs
FREQUENCY
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Figure 28
SLEW RATE
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Figure 30
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Vg - Output Voltage - V

Vg - Output Voltage ~ mV
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TYPICAL CHARACTERISTICS

NONINVERTING
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Figure 31
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Figure 33

1600
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Figure 32
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CL - Load Capacitance — pF

Figure 34

T Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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PRECISION OPERATIONAL AMPLIFIERS
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TYPICAL CHARACTERISTICS
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Figure 35 Figure 36

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

input offset voltage nulling

The TLE2141 series offers external null pins that can be used to further reduce the input offset voltage. If this
feature is desired, connect the circuit of Figure 37 as shown. If external nulling is not needed, the null pins may
be left unconnected.

IN+
2 ouT
IN~
5 1
OFFSET N2 OFFSET N1

L“/W—‘ Vec— (split supply)

1kQ  GND (single supply)

Figure 37. Input Offset Voltage Nuli Circuit
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