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

SLOS183D - FEBRUARY 1997 - REVISED OCTOBER 2012

® Low Noise ® Single or Split Supply...4Vto44V
10 Hz... 15nV/NHz ® Fast Settling Time
1 kHz...10.5 nV~Hz 340 ns to 0.1%

® 10000-pF Load Capability 400 ns t0 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 Vec-+01VtoVee, -1V

® LowV)o ...500uV Max at 25°C

description

The TLE214x and TLE214xA devices are high-performance, internally 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 simultaneously achieves low audio-band noise of 10.5 nV/AHz with
a 10-Hz 1/f 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 high-fidelity audio applications. A fast settling time of
340 ns to 0.1% of a 10-V step with a 2-k2/100-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-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 Vg _ - 0.3 to Vg, — 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 Vgc_ — 0.1 to Vg, — 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 Vg + 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.

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

PRODUCTION DATA information is current as of publication date.
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TLE214x, TLE214xA

EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183D - FEBRUARY 1997 - REVISED OCTOBER 2012

TLE2141 AVAILABLE OPTIONS

PACKAGED DEVICES
v -
Ta lomax | SMALL OUT CERAMICDIP | PLASTIC DIP
AT 25°C LINET JG) )
(D)
] ] 5000V | TLE2141ACD TLE2141ACP
0°C1070°C | go0uv | TLE2141CD - TLE2141CP
] | s00uv | TLE2121AD TLE2121AIP
~40°C10105°C | 09 v | TLE21411D - TLE2141IP
] | s00uv — TLE2141AMJG —
-55°C10125°C | o900 4v | TLE2141MD TLE2141MJG _

T The D packages are available taped and reeled. Add R suffix to device type (e.g.,

TLE2141ACDR).
TLE2142 AVAILABLE OPTIONS
PACKAGED DEVICES
Viomax | SMALL CHIP CERAMIC PLASTIC resop! CERAMIC
Ta pone% | ouTLinet CARRIER DIP DIP W) FLAT PACK
(D) (FK) (JG) (P) ()
750 WV | TLE2142ACD — — TLE2142ACP — —
0°C to 70°C
1200 0V | TLE2142CD — — TLE2142CP | TLE2142CPWLE -
] | 750uv [ TLE212221D — — TLC2142AIP — —
~40°C105°C | ooy | TLE2142D — — TLC2142IP — —
] | 750V [ TLE2142AMD [TLE2142AMFK | TLE2142AMIG — — TLE2142AMU
S5°C0125°C | ooy | TLE2142MD | TLER142MFK | TLER142MUG _ _ TLE2142MU

t The 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).

TLE2144 AVAILABLE OPTIONS

v PACKAGED DEVICES
ma
Ta Aomoc | SMALL OUTLINET | CHIP CARRIER | CERAMIC DIP | PLASTIC DIP
(DW) (FK) W) (N)
] ] 15mv — — — TLE2144ACN
0°Cto70°C | s4mv | TLE2144CDW — — TLE2144CN
] [ 15mv — — — TLE2144AIN
~40°C0105°C | 54y | TLE2144DW — — TLE2144IN
] [ 15mv — TLE2144AMFK | TLE2144AMJ —
-55°C0125°C | 55mv | TLE2144MDW | TLE2144MFK | TLE2144MJ —

T The DW packages are available taped and reeled. Add R suffix to device type (e.g., TLE2144CDWR).

symbol

OFFSET N1
(see Note A)
IN +

IN-

OFFSET N2
(see Note A)

NOTES: A.

N

ouT

OFFSET N1 AND OFFSET N2

are only availiable on the
TLE2241x devices.
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TLE214x, TLE214xA

EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183D - FEBRUARY 1997 - REVISED OCTOBER 2012

TLE2141 PWTI%E?:}(“KGE TLE2142
D, JG, OR P PACKAGE D, JG, OR P PACKAGE
JG'(Toop vusvS) ¢ (TOP VIEW) JG(Toop VIEV(\'I:) ¢
OFFSETNT [[1 s[INC NC [] 1 U16]NC outfl+ ¥ 8l Vcos
IN-[] 2 7] Vec+ 10UT [| 2 15[] VCC+ 1IN-[] 2 7[] 20uUT
IN+[] 3 6 [] OUT 10UT [| 3 14]] VCC+ 1IN+[] 3 6[] 2IN-
Vee- [] 4 5 |] OFFSET N2 1IN-[] 4 13[]] 20UT Ve [] 4 5[] 2IN+
1IN+ [] 5 12]] 2IN-
Vee-[] 6 11[] 2IN+
TLE2141 Vee-[] 7 10[] 2IN+ TLE2142
FK PACKAGE ne Tl s ofl NC FK PACKAGE
(TOP VIEW) (TOP VIEW)
z 5 6
= 0D OO0
cEJQ TLE2142 22252
OLOOO U PACKAGE 4 '3—"2—”1—"2—0”5'
, 53555 (TOP VIEW) NC [] 4 18[] NC
3 2 1 2019 1IN-]5 17[] 20UT
NG [14 18[] NC NG 1 1o NG NC [l 6 16[] NC
IN-[]5 17[] Vee+ 10UT[] 2 o[l Vocs 1N, [ 7 15[] 2IN-
NC [1e 16[] NC 1IN- 3 8] 20UT NC [] s 14[] NC
IN+ ] 7 15[ OUT 1iNe[[a 7[l2n- S e 12 18
NC T8 o 1011 1213 "C Vee-U 5 6[] 2IN+ Q 19 +Q0
i o T T z S z % z
O 10y O >
Z 022z
S L
(9]
y
o
TLE2144 JopTLE2las TLE2144
DW PACKAGE FK PACKAGE
(TOP VIEW) (TOP VIEW) (TOPC\:IIEV%
10UT [] 1 U16]4OUT 10UT(] 1 U14]40UT Z"éo'éz'
1IN-[|2 15[ 4IN- 1IN-[l2 13[]4IN- -~ Z3%9
1IN+ 3 14l 4N+ 1IN+ s 12l 4N+ (55 T
Vee 4 18] Veo- Vel 4 1] Vee- 1IN+ [] 4 18[] 4IN+
2IN+[] 5 12[] 3IN+ 2IN+[] 5 10[] 3IN+ NC []5 17[J NC
2IN-[] 6 11]] 3IN- 2IN-[] 6 o[l 3IN- Vees [ 6 16(] Vec-
2OUT[ 7 10]30UT 20UT(] 7 8] 3ouT NC []7 15 ] NC
NC [] 8 9]l NC 2|N+:|89 10 11 12131> 3N+
o o I o e |
NC - No internal connection Z' 5 (Z) 5 Zl
8 9=
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equivalent schematic

Vee+
. . i . . .
R1 Ra R7 R14 % R18 R19
R21
s 1 1 <
Q30
Q10
1 Q26 Q34
1EN ® ® Q37
[
D2 J
- . (g Q27 D8 R23
Re: | A e i 3 ) |
q
) b Py - +— Q36
IN- —] sl Q6 Q11 I R15 R17
Qi Q4 Qia 011 L e 2 AN ouT
IN + R16
. R9 ‘ /?;LS Q28
Q16 \%" Q31
Q35
c1 \L Lrate mf%m D6
R10 C2| &is A Q32
T ﬁzo D7
. . R22
OFFSET N1 e Q12 Q17 Q2i Q29 Q33
(see Note A) 'y R11 R12
R5 D5
OFFSET N2 R20
(see Note A) ~
Vee-

NOTE A: OFFSET N1 AND OFFSET N2 are only availiable on the TLE2141x devices.

ACTUAL DEVICE COMPONENT COUNT
COMPONENT TLE2141 TLE2142 TLE2144
Transistors 46 65 130
Resistors 24 43 86
Diodes 14 28
Capacitors 8 16
Epi-FET 1 1 2

2102 4390100 A3SIAIY - 2661 AHYNHG3d - de8LSOT1S
AXbL2I1L ‘YXvied1l ‘Xviedl

SH3I4INdINY TYNOILYHIdO NOISIO3Hd
d33dS-HOIH ISION-MOT HNAITVYIX3



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

SLOS183D - FEBRUARY 1997 - REVISED OCTOBER 2012

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

Supply voltage, Voo (See NOte 1) L oo 22V
SUPPIY VO A, Vol s - o vttt ettt et e e e e e e e e e e -22V
Differential input voltage, Vip (sSee NOte 2) . ... .. . e +44V
Input voltage range, Vi (@ny input) . ... e Veosto Voo -0.3V
Input current, 1) (€aCh INPUL) ... oo +1 mA
OUIPUL CUITENE, LG« oot e e e e e e e +80 mA
Total CUMTENt INTO VoG s « - oo e e et e e 80 mA
Total current OUt Of Voo L - oo 80 mA
Duration of short-circuit current at (or below) 25°C (see Note 3) ..., unlimited
Package thermal impedance, 05 (see Notes4 and 5): Dpackage .............. .. ... ... 97.1°C/W
DWopackage ........................ 57.3°C/W

Npackage .................cnn.. 79.7°C/W

Ppackage ................coii.L. 84.6°C/W

PWpackage ....................... 108.4°C/W

Package thermal impedance, 0,c (see Notes 4 and 5): FKpackage ........................... 5.6°C/W
Jpackage ... 15.1°C/W

JGpackage ... 14.5°C/W

Upackage .................nn.. 14.7°C/W

Operating free-air temperature range, Ta: Csuffix ....... ... o i 0°C to 70°C
Isuffix ... -40°C to 105°C

Msuffix ... -55°C to 125°C

Storage temperature range . ...... ... -65°C to 150°C
Case temperature for 60 seconds: FKpackage . .............ouuiiiiiiiiiiin 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

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. All voltage values, except differential voltages, are with respect to the midpoint between Vg, and Veg-.

2. Differential voltages are at IN+ with respect to IN -. Excessive current flows, if input, are brought below Vg - 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.

4. Maximum power dissipation is a function of T (max), 6,4, and Ta. The maximum allowable power dissipation at any allowable
ambient temperature is Pp = (Ty(max) - Ta)/0,a. Operating at the absolute maximum T of 150°C can affect reliability.

5. The package thermal impedance is calculated in accordance with JESD 51-7 (plastic) or MIL-STD-883 Method 1012 (ceramic).

recommended operating conditions

C SUFFIX | SUFFIX M SUFFIX
MIN MAX MIN MAX MIN MAX UNIT
Supply voltage, Voo + 12 122 12 +22 12 122 \%
Vec=5V 0 2.9 0 2.7 0 27
Common-mode input voltage, V|c Voo = 15V 15 129 15 127 15 127 \Y
Operating free-air temperature, Tp 0 70 -40 105 -55 125 °C

J@ TEXAS
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TLE214x, TLE214xA
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183D - FEBRUARY 1997 - REVISED OCTOBER 2012

TLE2141C electrical characteristics at specified free-air temperature, Vgc = 5 V (unless otherwise
noted)

TLE2141C TLE2141AC
PARAMETER TEST CONDITIONS Tat TN TP MAX MIN TP MAX UNIT
25°C 225 1400 200 1000
Vio Input offset voltage Full range 1700 1300l MV
Temperature coefficient of
. Full range 1.7 1.7 V/°C
VIO input offset voltage Vo=25V Re =500, ull rang uv/
Vic=25V 25°C 8 100 8 100
o Input offset current Full range 150 150 nA
25°C -0.8 -2 -0.8 -2
lis Input bias current Full range > 1 51 LA
0 -0.3 0 -0.3
25°C to to to to
Common-mode input 3 32 3 32
Vicr voltage range Rs=500Q 0 0 v
Full range to to
29 29
| 25°C 3.9 41 3.9 41
=-150
OH HA Fullrange | 3.8 3.8
v Hiahlevel | | A 25°C 3.8 4 3.8 4 v
OH igh-level output voltage oH=-1.5m Full range 37 37
| ; A 25°C 3.2 3.7 3.2 3.7
oH=-15m Full range 3.2 3.2
25°C 75 125 75 125
loL= 150 uA
oL K Full range 150 150
mV
25°C 150 225 150 225
VoL Low-level output voltage loL=15mA Full range 250 250
25°C 1.2 1.6 1.2 1.6
loL=1 A \%
oL=15m Full range 1.7 1.7
A Large-signal differential Voo =225V, R_=2kQ, 25°C 50 220 50 220 vimV
VD voltage amplification Vo=1Vto-15V Full range o5 o5 m
ri Input resistance 25°C 70 70 MQ
[oF Input capacitance 25°C 2.5 2.5 pF
2, Open-loop output f=1MHz 25°C 30 30 Q
impedance
Common-mode rejection , 25°C 85 118 85 118
CMRR ratio Vic = Vicamin, Rs = 50 @ Full range 80 80 dB
‘ Supply-voltage rejection | Vgg+=+2.5Vto+15V, 25°C 90 106 90 106 dB
SVR ratio (AVcc+/AVi0) Rs =50 Q Full range 85 85
I Supply current Vo=25V, No load, 25°C 34 44 34 44 mA
ce PRl Vic=25V Full range 4.6 46

 Full range is 0°C to 70°C.
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TLE214x, TLE214xA

EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183D - FEBRUARY 1997 - REVISED OCTOBER 2012

TLE2141C operating characteristics, Voc =5V, Ta = 25°C

TLE2141C TLE2141AC
PARAMETER TEST CONDITIONS MIN ™YP MAX | MIN TYP  MAX UNIT
SR+ Positive slew rate Ayp = -1 R =2kt 45 45 v
; : s
SR- Negative slew rate Cy = 500 pFT 42 42 T
- Avp= -1, T00.1% 0.16 0.16
s Setting time 2.5-V step To 0.01% 0.22 0.22 us
v E | | Rs =20 Q, f=10Hz 15 15 VAFZ
ivalent input noise voltage n z
n quivalent input noise voltage 'e "~50 f=1 kHz 105 105
v Peak-to-peak equivalent input | f=0.1Hzto 1 Hz 0.48 0.48 v
NPP)  noise voltage f=01 Hzto 10 Hz 0.51 0.51 "
f=10Hz 1.92 1.92 o
In Equivalent input noise current -1 Kz 05 05 pANHz
Total harmonic distortion Vo=1V1to3V, R =2kQf, o o
THD + N plus noise Avp =2, f=10 kHz 0.0052% 0.0052%
By Unity-gain bandwidth R. = 2kQt, C, = 100 pFt 5.9 5.9 MHz
= t = T
Gain-bandwidth product puszlar, o CL=100pF 5.8 5.8 MHz
Maximum output-swing Voee) = 2V, RL = 2 kQt,
Bom  pandwidth Ap = 1, CL =100 pFt 660 660 kHz
dm Phase margin at unity gain R_ = 2 kQt, C_ =100 pFf 57° 57°
T R and C|_terminated to 2.5 V.
3 15
EXAS
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TLE214x, TLE214xA
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS
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TLE2141C electrical characteristics at specified free-air temperature, Ve

otherwise noted)

= +15 V (unless

PARAMETER TEST CONDITIONS Tat TLE2141C TLE211AC UNIT
MIN TYP MAX MIN TYP MAX
25°C 200 900 175 500
Vio Input offset voltage Full range 1300 800 uv
(ViVITo) I??r:gﬁizg#;tc\?cj:fzgeem Vic =0, Rs =500, Full range 1.7 1.7 uv/°C
Vo=0 25°C 7 100 7 100
o Input offset current Full range 150 150 nA
25°C -07 -15 -0.7 -15
s Input bias current Full range 1o 16 uA
-15 -15.3 -15 -15.3
25°C to to to to
Vier Common-mode input Re =50 © 13 13.2 13 13.2 v
voltage range -15 -15.3 -15 -153
Full range to to to to
12.9 13.1 12.9 13.1
25°C 13.8 14.1 13.8 14.1
lo=-150 uA Fullrange | 13.7 13.7
Vours Maximum positive: peak lo = -1.5mA 25°C 13.7 14 13.7 14 v
output voltage swing Full range 13.6 13.6
25°C 13.1 13.7 13.1 13.7
lo=-15mA Full range 13 13
25°C -14.7 -149 -14.7 -14.9
lo =150 uA Fullrange | -14.6 -14.6
Maximum negative 25°C | -145 -14.8 -145 -14.8
Vowm- z\tlev?:goutput voltage lo=15mA Fullrange | —14.4 124 \%
25°C -13.4 -13.8 -13.4 -13.8
lo=15mA Full range | -13.3 ~133
py,  arge-signal differental Vo= £10V 25°C 100 450 100 450 -y
voltage amplification Full range 75 75
ri Input resistance R =2 kQ 25°C 65 65 MQ
[oF Input capacitance 25°C 2.5 2.5 pF
2 %p;ené:nociomp”t f=1MHz 25°C 30 30 Q
- 25°C 85 108 85 108
CMRR f;?;?:?oonnrg%de Vic = Vicrmin, - Rs =850 Q Full range 80 80 @
o i?gg%-:(::;ge Voo =+25Vio+15V, 25°C 90 106 90 106 o
(AVec+ /AV0) Rg=50Q Full range 85 85
B el T e I -
lcc Supply current Vo= 0, No load 25°C 35 45 35 45 mA
Full range 4.7 4.7

 Full range is 0°C to 70°C.

{? TeEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265




TLE214x, TLE214xA

EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS
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TLE2141C operating characteristics, Vcc+ = £15V, Tp = 25°C

TLE2141C TLE2141AC
PARAMETER TEST CONDITIONS MIN P MAX | mIN TP MAX UNIT
SR+ Positive slew rate Ayp=-1, R =2k, 27 45 27 45 v
SR- Negative slew rate CL =500 pF 27 42 27 42 s
o Ap=-1, To 0.1% 0.34 0.34
ts Settling time 10-V step To 0.01% 04 04 us
Rs =20 Q, f=10Hz 15 15 -
Vi, Equivalent input noise voltage Re= 200, P 05 05 nV/NHz
Vaep) Peak-to-peak equivalent input f=0.1Hzto1Hz 0.48 0.48 W
noise voltage f=0.1 Hzto 10 Hz 0.51 0.51
f=10Hz 1.89 1.89 .
In Equivalent input noise current PR 047 047 pANHz
THD + N :t;ti:leharmonic distortion plus x\(/)ép:p)1=0‘20 vV, i_ To2kk|_£é 0.01% 0.01%
B1 Unity-gain bandwidth RL=2kQ, CL =100 pF 6 6 MHz
Gain-bandwidth product pusle o CL=100eR 5.9 5.9 MHz
oo pmmossions — Tiom -y a2 |
Om Phase margin at unity gain R =2 kQ, CL =100 pF 58° 58°
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TLE214x, TLE214xA
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS
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TLE2142C electrical characteristics at specified free-air temperature, Voc = 5 V (unless otherwise
noted)

PARAMETER TEST CONDITIONS Tat TLE2142C TLE2142AC UNIT
MIN TYP MAX MIN TYP MAX
25°C 220 1900 200 1500
Vio Input offset voltage Full range 2200 s0l MV
2V/To] ;epr:r g;fe;t:tn\a/;?;gfelment of Vo=25V, R =50, Full range 1.7 1.7 uv/°C
Vic=25V 25°C 8 100 8 100
o Input offset current Full range 150 150 nA
25°C -0.8 -2 -0.8 -2
Ig Input bias current Full range Y 1| A
0 -0.3 0 -0.3
25°C to to to to
. i 3 3.2 3 3.2
Vicr \C/:c?lgg]eopanmgo: e Rs=50Q 0 0 v
Full range to to
29 29
25°C 3.9 41 3.9 41
lon = -150 nA Fullrange | 3.8 38
25°C 3.8 4 3.8 4
Voy  High-level output voltage | lop = -1.5 mA Full range 37 37 \
25°C 3.4 3.7 3.4 3.7
lon = -15 mA Full range 3.4 3.4
25°C 75 125 75 125
loL =150 uA Full range 150 150
25°C 150 225 150 225| MV
VoL Low-level output voltage loL=15mA Full range 250 250
25°C 1.2 1.4 1.2 1.4
o, =15 mA Full range 1.5 1.5 v
Ao Large-signal differential Voc=+25V, R_=2kQ, 25°C 50 220 50 220 V/mv
voltage amplification Vo=1Vto-15V Full range 25 25
ri Input resistance 25°C 70 70 MQ
[oF Input capacitance 25°C 2.5 2.5 pF
2, f:qp;e”&g’nociomp”t f=1MHz 25°C 30 30 Q
_ 25°C 85 118 85 118
CMRR f;cj);?:?oonnrgi%de Vic = Vicrmin, - Rs =50 Q Full range 80 80 @
ksvr Supply-voltage rejection VCC_i =+25Vto£15V, 25°C 90 106 90 106 4B
ratio (AVgg+/AV|0) Rs =50 Q Full range 85 85
Vo=25V, Noload, 25°C 66 88 66 88
lcc  Supply current Vic=25V Full range 92 2] ™

 Full range is 0°C to 70°C.
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TLE2142C operating characteristics, Vcc =5V, Tp = 25°C

TLE2142C TLE2142AC
PARAMETER TEST CONDITIONS MIN TYP  MAX MIN TYP  MAX UNIT
SR+ Positive slew rate Ayp = -1, R_ = 2 kQt, 45 45 Vins
SR- Negative slew rate CL =500 pF 42 42
et Ayp = -1 To0.1% 0.16 0.16
t ttling ti ’
s eting ime 2.5-V step T0 0.01% 0.22 0.22 us
v £ | | Rs =20 Q, f=10Hz 15 15 VAHE
ivalent input noise voltage n z
n quivalent input noise voltage I'e 50 q, f=1 KHz 105 105
v Peak-to-peak equiva|ent f=0.1Hzto1Hz 0.48 0.48 v
NPP)  input noise voltage f=0.1 Hzto 10 Hz 0.51 0.51 "
_ _ _ f=10Hz 1.92 1.92 -
In Equivalent input noise current -1 KMz 05 05 pANHz
Total harmonic distortion plus Vo=1Vto3V, R =2k,
THD+N | ice Avp =2, f =10 kHz 0.0052% 0.0052%
B1 Unity-gain bandwidth RL = 2 kQt, CL =100 pF 5.9 5.9 MHz
. . RL=2 kQT, C =100 pF,
Gain-bandwidth product f = 100 kHz 5.8 5.8 MHz
Maximum output-swing Vopp) =2V, R, = 2 kQf,
Bowm bandwidth Avp = 1, CL = 100 pF 660 660 kHz
Om Phase margin at unity gain R = 2 kQt, C_ =100 pF 57° 57°
T R_terminates at 2.5 V.
3 1,
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TLE2142C electrical characteristics at specified free-air temperature, Ve

otherwise noted)

= +15 V (unless

TLE2142C TLE2142AC
PARAMETER TEST CONDITIONS Tat UNIT
MIN TYP MAX MIN TYP MAX
v | " | 25°C 290 1200 275 750 v
t t volt
io Inputolisetvotiage Full range 1600 1200 M
Temperature coefficient of
o0 : Full range 1.7 1.7 uv/°C
input offset voltage Vic = 0, Rs = 50 Q,
Vo=0 25°C 7 100 7 100
| | ff: A
10 nput offset current Full range 150 150 n
| | b 25°C -0.7 -1.5 -0.7 -15 A
nput bias current
1B putblas cu Full range 16 16| M
-15 -153 -15 -153
25°C to to to to
Common-mode input 13 132 13 132
VIcR npu Rs =50 Q \%
voltage range -15 -15.3 -15 -153
Full range to to to to
12.9 13.1 12.9 13.1
| 25°C 13.8 14.1 13.8 14.1
=-150
o HA Fullrange | 13.7 13.7
Maxi itive peak 25°C 13.7 14 13.7 14
Vous ximum positive pe lo=—15mA v
output voltage swing Fullrange | 13.6 13.6
| ; A 25°C 13.3 13.7 13.3 13.7
o=-15m Fullrange | 13.2 13.2
25°C -14.7 -149 -14.7 -14.9
lo =150 pA
o i Fullrange | -14.6 -14.6
Maxi ti K 25°C -145 -14.8 -145 -14.8
Vour- aximum negative peal lo=15mA Y
output voltage swing Full range | -14.4 -14.4
| ] A 25°C -13.4 -13.8 -13.4 -13.8
=15m.
o Full range | -13.3 -13.3
Large-signal differential 25°C 100 450 100 450
Ao arge-signa ,d.' erentia Vo =+10V Ny
voltage amplification Full range 75 75
i Input resistance RL =2 kQ 25°C 65 65 MQ
[oF Input capacitance 25°C 2.5 2.5 pF
2, Open-loop output f=1 MHz 25°C 30 30 Q
impedance
- _ ; 25°C 85 108 85 108
CMRR Cqmmon mpde V¢ = Vicrmin, dB
rejection ratio Rs =50 Q Full range 80 80
‘ Supply-voltage rejection [ Vgg+ =+ 25Vto+15 YV, 25°C 90 106 90 106 dB
SVR " ratio (AVcg+/AV0) Rs=50Q Full range 85 85
| - v Vip=1V c -25 -50 -25  -50 R
ort-circuit output current =0 25° m
os ri-cireutt oufput current | Vo Vip= -1V 20 31 20 3
| Suool Va0 No load 25°C 6.9 6.9 A
t =
ce Hpply curren 0= oloa Full range 9.4 9.4 m

 Full range is 0°C to 70°C.
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TLE214x, TLE214xA

EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183D - FEBRUARY 1997 - REVISED OCTOBER 2012

TLE2142C operating characteristics, Vcc+ = £15V, Tp = 25°C

TLE2142C TLE2142AC
PARAMETER TEST CONDITIONS MIN TYP  MAX MIN TYP  MAX UNIT
SR+ Positive slew rate Ayp=-1, R =2k, 27 45 27 45 v
s
SR- Negative slew rate CL =500 pF 27 42 27 42 T
Seting Ap=-1, To0.1% 0.34 0.34
s ettling time 10-V step T0 0.01% 0.4 0.4 us
Rs =20 Q, f=10Hz 15 15 o
Vi, Equivalent input noise voltage Re-200 P 05 05 nV/NHz
v Peak-to-peak equivalent input | 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 o
In Equivalent input noise current -1 Kz 047 047 pANHz
Total harmonic distortion plus Vopp) =20V, RL =2 kQ,
THD + N noise Ayp =10, f=10kHz 0.01% 0.01%
B1 Unity-gain bandwidth RL=2kQ, CL =100 pF 6 6 MHz
RL=2kQ,, CL =100 pF,
Gain-bandwidth product o0 K L=T0P 5.9 5.9 MHz
Maximum output-swing Vopp) =20V, RL =2 kQ,
Bowm bandwidth A =1, CL = 100 pF 668 668 kHz
Om Phase margin at unity gain RL=2kQ, CL =100 pF 58° 58°
3 15
EXAS
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TLE214x, TLE214xA
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183D - FEBRUARY 1997 - REVISED OCTOBER 2012

TLE2144C electrical characteristics at specified free-air temperature, Voc = 5 V (unless otherwise
noted)

PARAMETER TEST CONDITIONS Tat TLE2144C TLE2144AC
A MIN TYP MAX MIN TYP MAX UNIT
v 25°C 0.5 3.8 0.5 3 v
10 Input offset voltage Full range 14 36 m
Temperature coefficient o
VIO of input offset voltage Vo=25V, Full range 7 7 WPe
| ot Vig =25V Rs =500, 25°C 8 100 8100
10 nput offset current Full range 150 150 n
| | b 25°C -0.8 -2 -0.8 -2 A
nput bias current
1B put blas cu Full range 21 21| M
0 -0.3 0 -0.3
25°C to to to to
Common-mode input 3 3.2 3 3.2
VIR yoltage range Rs=50Q 0 0 v
Full range to to
29 2.9
| A 25°C 3.9 4.1 3.9 4.1
=-150
OH K Fullrange | 3.8 3.8
High-level output 25°C 3.8 4 3.8 4
VoH gh-level outpu lon=-1.5mA \%
voltage Full range 3.7 3.7
| | A 25°C 3.4 3.7 3.4 3.7
=-15
OH m Full range 3.4 3.4
25°C 75 125 75 125
loL= 150 uA
oL K Full range 150 150
mV
Low-level output 25°C 150 225 150 225
VoL loL=1.5mA
voltage Full range 250 250
25°C 1.2 1.6 1.2 1.6
loL=1 A \%
oL=15m Full range 1.7 1.7
A Large-signal differential | Vgg =225V, RL = 2kQ, 25°C 50 95 50 95 ViV
VD voltage amplification Vo=1Vto-15V Full range 25 25 m
ri Input resistance 25°C 70 70 MQ
Ci Input capacitance 25°C 2.5 2.5 pF
2 Open-loop output f=1MHz 25°C 30 30 Q
impedance
Common-mode X 25°C 85 118 85 118
CMRR  rejection ratio Vie=Vicmin, - Rs =802 reiriee T so 80 dB
Supply-voltage Voos =25V 10 %15V, 25°C 9 106 90 106
ksvr  rejection ratio Re =500 dB
(AVec 1 /AV0) $= Full range 85 85
| Suppl t Vo=25V, No load, 25°C 132 17.6 13.2 17.6 A
u curren m
cc PRl Vic=25V Full range 185 185

T Full range is 0°C to 70°C.
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TLE214x, TLE214xA

EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183D - FEBRUARY 1997 - REVISED OCTOBER 2012

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

PARAMETER TEST CONDITIONS TLE2143C TLE2141AC UNIT
MIN TYP MAX| MIN TYP MAX
SR+ Positive slew rate Ap=-1, RL = 2 kQt, 45 45 v
- s
SR- Negative slew rate Ci =500 pF 42 42 T
- Ap=-1, To 0.1% 0.16 0.16
t ettling time S
s gt 25V step T0 0.01% 0.22 0.22 K
v Equivalent input Rs=209Q, f=10Hz 15 15 VAFE
n noise voltage Rs=20Q, f=1kHz 10.5 10.5
v Peak-to-peak equiva|ent f=0.1Hzto1Hz 0.48 0.48 v
N(PP)  input noise voltage f=0.1 Hzto 10 Hz 0.51 0.51 K
| Equiva|ent input f=10Hz 1.92 1.92 A/\/H_
n noise current f=1kHz 0.5 0.5 P z
Total harmonic distortion plus  |Vo=1V1o3YV, R, = 2 kQf,
THD + N noise Avp =2, f =10 kHz 0.0052% 0.0052%
By Unity-gain bandwidth R_ = 2 kQt, C_ =100 pF 5.9 5.9 MHz
. . RL = 2 kQt, CL =100 pF,
Gain-bandwidth product f = 100 kHa2 5.8 5.8 MHz
Maximum output-swing Vopp) =2V, R. = 2 kQt,
Bowm bandwidth Ap=1, CL = 100 pF 660 660 kHz
Om Phase margin at unity gain R_ = 2 kQf, CL =100 pF 57° 57°
T R|_terminates at 2.5 V
3 1,
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TLE214x, TLE214xA
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183D - FEBRUARY 1997 - REVISED OCTOBER 2012

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

PARAMETER TEST CONDITIONS Tat TLE2143C TLE2144AC
A MIN TYP MAX| MIN TYP MAX UNIT
v 25°C 0.6 24 0.5 1.5 v
10 Input offset voltage Full range 30 >4 m
Temperature coefficient
. Full range 1.7 1.7 V/°C
avio of input offset voltage Vic =0, Rg =50 Q, g wv/
Vo=0 25°C 7 100 7 100
| | ff A
10 nput offset current Full range 150 150 n
| | b 25°C -07 -15 -07 -15 A
nput bias current
1B put bias cu Full range ~16 _16| "
-15 -153 -15 -15.3
25°C to to to to
Common-mode input 13 13.2 13 13.2
Vier mmon-m inpu R =50 Q Vv
voltage range -15 -153 -15 -15
Full range to to to to
12.9 13.1 12.9 13.1
| A 25°C 13.8 141 13.8 141
=-150
0 K Fullrange | 13.7 13.7
Maxi ositive peak 25°C 13.7 14 13.7 14
Vous imum positive p o= -1.5mA v
output voltage swing Full range 13.6 13.6
25°C 13.1 13.7 13.1 13.7
lo=-15mA
Full range 13 13
25°C -14.7 -149 -14.7 -14.9
lo =150 uA
0 K Fullrange | -14.6 -14.6
Maximum negative 25°C -145 -148 -145 -14.8
Vom- peak output voltage lo=15mA \
swing Fullrange | -14.4 -14.4
| ] A 25°C -13.4 -13.8 -13.4 -13.8
o=15m Full range | -13.3 ~133
L -signal differential 25°C 100 170 100 170
Ao arge-signal _QI erentia Vo =410V V/mV
voltage amplification Full range 75 75
ri Input resistance R =2 kQ 25°C 65 65 MQ
Ci Input capacitance 25°C 2.5 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 Vie=Vicmin, - Rs =802 reiriee T so 80 dB
Supply-voltage Voos =25V 10 %15V, 25°C 9 106 90 106
ksvr  rejection ratio Re =50 Q dB
(AVge+ /AV0) S= Full range 85 85
Short-circuit output Vp=1V -25 -50 -25 -50
los ort-circuit outpu Vo=0 0550 mA
current Vip=-1V 20 31 20 31
s 25°C 13.8 18 13.8 18
| I t Vo =0, No load A
ce upply curren o oloa Full range 18.8 188 ™

 Full range is 0°C to 70°C.
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TLE214x, TLE214xA

EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183D - FEBRUARY 1997 - REVISED OCTOBER 2012

TLE2144C operating characteristics, Vcc+ = £15 'V, Tp = 25°C

PARAMETER TEST CONDITIONS TLE2144C TLE2149AC UNIT
MIN TYP MAX | MIN TYP MAX
SR+ Positive slew rate Ap=-1, RL=2kQ, 27 45 27 45 v
SR- Negative slew rate C =500 pF 27 42 27 42 s
o Ayp=-1, To 0.1% 0.34 0.34
s Setting time 10-V step T00.01% 0.4 0.4 us
Rs =20 Q, f=10Hz 15 15 -
Vi Equivalent input noise voltage Rs-20Q -1 KHz 105 105 nVAHz
Vapp) Peak-to-peak equivalent input f=0.1Hzto1Hz 0.48 0.48 W
noise voltage f=0.1 Hzto 10 Hz 0.51 0.51
f=10Hz 1.89 1.89 -
In Equivalent input noise current -1 KMz 047 047 pA~HZ
THD + N 'r:zti:leharmonic distortion plus X\?I;pzp):o,zo Vv, i_ :ozklﬁz 0.01% 0.01%
By Unity-gain bandwidth Rp =2 kQ, CL =100 pF 6 6 MHz
Gain-bandwidth product pLs2ie o GL=100en 59 59 MHz
Maximum output-swin V =20V, R =2kQ,
Bom bancwidth s A\%P: 0 C:: =100 pF 668 668 kHz
Om Phase margin at unity gain RL=2kQ, CL =100 pF 58° 58°
3 1
EXAS
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TLE214x, TLE214xA
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183D - FEBRUARY 1997 - REVISED OCTOBER 2012

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

noted)
PARAMETER TEST CONDITIONS Tat TLE2141] TLE2IA UNIT
MIN TYP MAX MIN TYP MAX
25°C 225 1400 200 1000
Vio Input offset voltage Full range 1900 o0l MV
(ViVITo) I??r:gﬁizg#;;c\?cjggeem Vo =25V, Rs =50, Full range 1.7 1.7 uv/°C
Vic=25V 25°C 8 100 8 100
o Input offset current Full range 200 200 nA
25°C -0.8 -2 -0.8 -2
s Input bias current Full range Y Y uA
0 -0.3 0 -0.3
25°C to to to to
Vier Common-mode input Rg = 50 © 3 3.2 3 3.2 v
voltage range 0 -03 0 -03
Full range to to to to
2.7 2.9 2.7 2.9
loH = — 150 pA 39 41 39 41
lon =-1.5 MA 25°C 3.8 4 3.8 4
lon = - 15 mA 32 37 32 37
VoH High-level output voltage lon = 100 A 38 38 \
loH=-1mA Full range 3.7 3.7
loH =-10 mA 3.3 3.3
loL=150 pA 75 125 75 125
loL = 1.5 pA 25°C 150 225 150 225 MV
loL=15mA 1.2 1.6 1.2 1.6 \%
VoL Low-level output voltage loL = 100 pA 175 175
loL = 1 mA Full range 225 25| ™
loL =10 mA 1.4 14| Vv
Ao Large-signal differential | Voo =425V, RL=2kQ, 25°C 50 220 50 220 Vjmv
voltage amplification Vo=1Vto-15V Full range 10 10
ri Input resistance 25°C 70 70 MQ
[oF Input capacitance 25°C 2.5 2.5 pF
2 %p;enéfnociomp”t f=1MHz 25°C 30 30 Q
, 25°C 85 118 85 118
CMRR f;cj);?:?oonnrgi%de Vic = Vicrmin, - Rs =50 Q Full range 80 80 @
ksvr Supply-voltage rejection VCC_i =+25Vto %15V, 25°C 90 106 9 106 dB
ratio (AVgg+/AV|0) Rs =50 Q Full range 85 85
lcc  Supply current Vo=25V, No load, 25°C 34 44 el
Vic=25V Full range 4.6 46

 Full range is - 40°C to 105°C.
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TLE214x, TLE214xA

EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183D - FEBRUARY 1997 - REVISED OCTOBER 2012

TLE21411 operating characteristics, Vcc =5V, Ta = 25°C

TLE21411 TLE2141Al
PARAMETER TEST CONDITIONS MIN — MAX | MIN e~ MAX UNIT
SR+ Positive slew rate Ap=-1 R, = 2 kQt 45 45 v
; , s
SR- Negative slew rate CL =500 pF 42 42 s
o Avp=-1, T0 0.1% 0.16 0.16
s Setting time 2.5-V step To 0.01% 0.22 0.22 us
v E | | Rs =20 Q, f=10Hz 15 15 VAFZ
ivalent input noise voltage n z
n quivaient input noise voltage e —50 @, f=1 kHz 105 105
v Peak-to-peak equivalent input | f=0.1Hzto 1 Hz 0.48 0.48 v
N(PP)  noise voltage f=0.1 Hzto 10 Hz 0.51 0.51 "
f=10Hz 1.92 1.92 -
In Equivalent input noise current -1 Kz 05 05 pANHz
Total harmonic distortion plus  [Vgo=1Vto3V, R, =2kQf, o o
THD + N noise Avp =2, f=10 kHz 0.0052% 0.0052%
B4 Unity-gain bandwidth R. =2 kQf, CL = 100 pFf 5.9 5.9 MHz
= t = T
Gain-bandwidth product pusZla o CL=100pF 5.8 5.8 MHz
Maximum output-swing Vope) =2V, R_ = 2 kQt,
Bom bandwidth Ap=1, CL = 100 pFt 660 660 kHz
Om Phase margin at unity gain R, =2 kQf, CL = 100 pFf 57° 57°
T R and C|_terminated to 2.5 V.
3 1,
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TLE214x, TLE214xA
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183D - FEBRUARY 1997 - REVISED OCTOBER 2012

TLE21411 electrical characteristics at specified free-air temperature, Vgc+ = £15 V (unless
otherwise noted)

TLE21411 TLE2141Al
PARAMETER TEST CONDITIONS Tat UNIT
MIN TYP MAX MIN TYP MAX
v | . I 25°C 200 900 175 500 v
t t volt:
io Input ofisetvoltage Full range 1500 1000| M
Temperature coefficient of
) Full range 1.7 1.7 V/°C
VIO input offset voltage Vic=0, Rs = 50 Q, ufirang wv/
| | . Vo=0 25°C 7 100 7_toof
10 nput offset current Full range 200 0] "
| | b 25°C -0.7 -1.5 -0.7 -15 A
nput bias current
1B put bl . Full range -1.7 -1.7 "
-15 -153 -15 -153
25°C to to to to
v Common-mode input Re - 50 O 13 132 13 132 v
ICR " voltage range s° -15 -15.3 -15 -15.3
Full range to to to to
12.7 12.9 12.7 12.9
lo=-150 pA 13.8 141 13.8 141
lo=-1.5mA 25°C 13.7 14 13.7 14
v Maximum positive peak lo=-15mA 13.1 13.7 131 13.7 v
OM+  output voltage 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=1.5mA 25°C -145 -14.8 -145 -1438
v Maximum negative peak IO = 15 mA —134 —138 —134 —138 v
OM- output voltage swing lo = 100 pA -14.6 -14.6
lo=1mA Fullrange | -14.5 -14.5
lo=10mA -13.4 -13.4
Large-sianal differential 25°C 100 450 100 450
Ap  Argesignaldifferential -t C L6y R oka V/mv
voltage amplification Full range 40 40
ri Input resistance 25°C 65 65 MQ
[oF Input capacitance 25°C 2.5 2.5 pF
2, Open-loop output f=1 MHz 25°C 30 30 Q
impedance
Common-mode . 25°C 85 108 85 108
CMRR  oisction ratio Vic = Vicamin, Rs =50 @ ey range 80 80 dB
‘ Supply-voltage rejection [ Vgg+=+25Vto 15V, 25°C 90 106 90 106 dB
SVR ratio (AVcc+/AVi0) Rs =50 Q Full range 85 85
Short-circuit output Vp=1V -25 -50 -25 -50
los ort-circuit outpu Vo =0 085G mA
current Vip=-1V 20 31 20 31
| Suppl t v 0 No load 25°C 3.5 4.5 3.5 45 A
upply curren =0, o loa m
ce PPl ° Full range 47 47

 Full range is - 40°C to 105°C.
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TLE214x, TLE214xA

EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183D - FEBRUARY 1997 - REVISED OCTOBER 2012

TLE21411 operating characteristics, Vcc+ =15V, T = 25°C

TLE21411 TLE2141Al
PARAMETER TEST CONDITIONS MIN TYP MAX MIN TYP MAX UNIT
SR+ Positive slew rate Ayp=-1, R =2k, 27 45 27 45 v
s
SR- Negative slew rate C_ = 500 pF 27 42 27 42 T
t Settling time Avp=-1, To0.1% 034 034 us
S 10-V step To 0.01% 0.4 0.4
v Euvalont ool Rs=20Q, f=10Hz 15 15 VA
n quivalent input noise voltage Re= 200, o1 Kz 105 105 nVAHz
v Peak-to-peak equivalent input f=0.1Hzto1Hz 0.48 0.48 v
N(PP)  noise voltage f=0.1 Hzto 10 Hz 0.51 0.51 "
f=10Hz 1.89 1.89 o
In Equivalent input noise current -1 Kz 047 047 pANHz
Total harmonic distortion plus Vopp) =20V, R =2 kQ,
THD+N noise Ayp =10, f=10kHz 0.01% 0.01%
B4 Unity-gain bandwidth R =2 kQ, CL =100 pF 6 6 MHz
RL =2k, CL =100 pF,
Gain-bandwidth product f'=‘100 KHz L P 5.9 5.9 MHz
Maximum output-swing Vopp) =20V, R =2 kQ,
Bowm bandwidth Ayp =1, CL =100 pF 668 668 kHz
Om Phase margin at unity gain Ry =2 kQ, CL =100 pF 58° 58°
3 15
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TLE214x, TLE214xA
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183D - FEBRUARY 1997 - REVISED OCTOBER 2012

TLE2142I electrical characteristics at specified free-air temperature, Vcc = 5 V (unless otherwise
noted)

TLE2142I TLE2142Al
PARAMETER TEST CONDITIONS Tat UNIT
MIN TYP MAX MIN TYP MAX
25°C 220 1900 220 1500
Vio Input offset voltage Full range 2400 2000 uv
Temperature coefficient
) Full range 1.7 1.7 V/°C
VIO of input offset voltage Vo=25V, Rs =509, u g uv/
Vic=25V 25°C 8 100 8 100
lio Input offset current Full range 200 200 nA
25°C -0.8 -2 -0.8 -2
lis Input bias current Full range 52 5o LA
0 -0.3 0 -0.3
25°C to to to to
Common-mode input 3 32 3 32
VIcR npu Rs=50Q \%
voltage range 0 -03 0 -03
Full range to to to to
2.7 2.9 2.7 2.9
lon = - 150 pA 39 41 39 41
lon = -1.5 mA 25°C 3.8 4 3.8 4
v Hiahlevel | loy=-15mA 3.4 3.7 3.4 3.7 v
igh-level output voltage
oH  High-ieveloulputvoltage I "0 uA 3.8 3.8
lon=1mA Full range 3.7 3.7
lon = 10 MA 35 35
lor = 150 pA 75 125 75 125
V
loL = 1.5 mA 25°C 150 225 150 225
loL=15mA 1.2 1.4 1.2 1.4 \%
V Low-level output volt
oL ow-level output voltage oL = 100 A 175 175
V
loL=1mA Full range 225 225 m
loL= 10 mA 1.2 12| Vv
A Large-signal differential | Vig = 2.5V, R.=2kq, [ 25°C 50 220 50 220 vimV
VD voltage amplification Vo=1Vto-15V Full range 10 10 m
ri Input resistance 25°C 70 70 MQ
[oF Input capacitance 25°C 2.5 2.5 pF
2 Open-loop output f=1MHz 25°C 30 30 Q
impedance
Common-mode rejection 25°C 85 118 85 118
CMRR : Vic=V in, Rg=50Q dB
ratio Ic = VicRMIN S Full range 80 80
‘ Supply-voltage rejection |Vgg+=+25Vto£15V, 25°C 90 106 90 106 dB
SVR ratio (AVgc+ /AV0) Rs =50 Q Full range 85 85
I Supply current Vo=25V, No load, 25°C 66 88 66 88 mA
ce Vic=25V Full range 9.2 9.2

t Full range is - 40°C to 105°C.
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TLE214x, TLE214xA
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183D - FEBRUARY 1997 - REVISED OCTOBER 2012

TLE2142| operating characteristics, Vcc =5V, Ta = 25°C

PARAMETER TEST CONDITIONS TLE21321 TLE2142A UNIT
MIN TYP MAX MIN TYP MAX
SR+ Positive slew rate Ayp = -1 R, = 2 kQt 45 45 v
, ) s
SR- Negative slew rate CL =500 pF 42 42 s
o Avp = -1, To0.1% 0.16 0.16
s Settling time 2.5-V step T0 0.01% 0.22 0.22 us
v Equivalent input noise Rs=209Q, f=10Hz 15 15 nVAFZ
n voltage Rs=20Q, f=1kHz 10.5 10.5
Peak-to-peak equivalent f=0.1Hzto1Hz 0.48 0.48
VN(PP) input Y
noise Vo|tage f=0.1Hzto 10 Hz 0.51 0.51
| Equivalent input noise f=10Hz 1.92 1.92 AN
n current f=1kHz 0.5 0.5 P z
Total harmonic distortion Vo=1Vto3V, R_=2 kQt,
THD + N plus noise Avp =2, f=10 kHz 0.0052% 0.0052%
B4 Unity-gain bandwidth R =2 kQt, CL =100 pF 5.9 5.9 MHz
i i RL=2kQf, Cp = 100 pF,
Gain-bandwidth product £ = 100 kHz 5.8 5.8 MHz
Maximum output-swing Vo(pp) =2V, R =2 kQT,
Bowm bandwidth Ayp =1, CL = 100 pF 660 660 kHz
Om Phase margin at unity gain RL = 2 kQt, CL =100 pF 57° 57°
T R terminates at 2.5 V.
¥ 7
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TLE214x, TLE214xA
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183D - FEBRUARY 1997 - REVISED OCTOBER 2012

TLE21421 electrical characteristics at specified free-air temperature,

otherwise noted)

Vee+ = 115 V (unless

TLE2142I TLE2142I
PARAMETER TEST CONDITIONS Tat UNIT
MIN TYP MAX MIN TYP MAX
v | . | 25°C 290 1200 275 750 v
t t volt
i Inputorisetvotage Full range 1800 1400 M
Temperature coefficient of
) Full range 1.7 1.7 V/°C
VIO input offset voltage Vic=0, Rs = 50 O, ufirang wv/
Vo=0 25°C 7 100 7 100
| | ff A
10 nput offset current Full range 200 200 n
| | b 25°C -0.7 -1.5 -0.7 -15 A
nput bias current
1B put bl . Full range -1.7 -1.7 "
-15 -153 -15 -153
25°C to to to to
Common-mode input 13 132 13 132
VIcR It npu Rs=50Q \
voltage range -15 -15.3 -15 -153
Full range to to to to
12.7 12.9 12.7 12.9
lo=-150 pA 13.8 14.1 13.8 14.1
lo=-1.5mA 25°C 13.7 14 13.7 14
v Maximum positive peak lo=-15mA 133 137 133 137 v
OM+  output voltage swing lo = -100 A 13.7 13.7
lo=-1mA Full range 13.6 13.6
lo=-10mA 13.3 13.3
lo =150 pA -14.7 -149 -14.7 -14.9
lo=1.5mA 25°C -145 -148 -145 -1438
v Maximum negative peak IO =15 mA -13.4 -13.8 -13.4 -13.8 v
OM- output voltage swing lo = 100 pA -14.6 -14.6
lo=1mA Fullrange | -14.5 -14.5
lo=10mA -13.4 -13.4
Large-signal differential 25°C 100 450 100 450
Ap  Argesignal differentia Vo=£10V, R_=2kQ V/mv
voltage amplification Full range 40 40
ri Input resistance 25°C 65 65 MQ
[oF Input capacitance 25°C 2.5 2.5 pF
2, Open-loop output imped- f=1 MHz 25°C 30 30 o
ance
C -mod iecti V|c = Vicrmin 25°C 85 108 85 108
CMRR ommon-mode rejection 4B
ratio Rs=50Q Full range 80 80
‘ Supply-voltage rejection Vog+=+25Vto+15V, 25°C 90 106 9