TLE214x, TLE214XxA, TLE214xY
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183A — FEBRUARY 1997 — REVISED MARCH 1998

® | ow Noise L ® Single or Split Supply ...4Vto44V
10Hz...15nVIVHz _ ® Fast Settling Time
1kHz...10.5nV/VHz 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 ® | arge Output Swing

® High Gain-Bandwidth Product .. .5.9 MHz Vce-101VtoVees+ -1V

® |lowV|p ...500pV 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/vHz 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 nst0 0.1% of a 10-V step with a 2-kQ/100-pF load is useful in fast actuator/positioning drivers. Under similar
test conditions, settling time to 0.01% is 400 ns.

The devices are stable with capacitive loads up to 10 nF, although the 6-MHz bandwidth decreases to 1.8 MHz
at this high loading level. As such, the 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 Ve _—0.3t0 Ve +— 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
anearly rail-to-rail output swing of Voo _—0.1to 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 V¢ c 4+ 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. Copyright [ 1998, Texas Instruments Incorporated

Products conform to specifications per the terms of Texas Instruments
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TLE214x, TLE214XxA, TLE214xY
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183A - FEBRUARY 1997 — REVISED MARCH 1998

TLE2141 AVAILABLE OPTIONS

PACKAGED DEVICES
Vinmax CHIP
A A'T0250C SM?JL,\%E%UT' CHIP CARRIER | CERAMIC DIP PLASTIC DIP FORM?
(FK) (JG) P) v)
(D)
o o 500 pv TLE2141ACD TLE2141ACP
0"Cto70°C 900 pv TLE2141CD o _ TLE2141CP o
. o 500 pv TLE2141AID TLE2141AIP
—40°C10 105°C | g4, uv TLE21411D - - TLE2141IP TLE2141Y
55°C 10 125°C 500 pv TLE2141AMD TLE2141AMFK TLE2141AMJG TLE2141AMP
h 900 pv TLE2141MD TLE2141MFK TLE2141MJG TLE2141MP o
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 CHIP
SMALL CHIP CERAMIC PLASTIC
t FORMS
A X'Tozn;?é OUTLINET CARRIER DIP DIP TS(FS,\?V)P V)
(D) (FK) (JG) (P)
750 pvV | TLE2142ACD — — TLE2142ACP —
0°C to 70°C —
1200 pv | TLE2142CD — — TLE2142CP TLE2142CPWLE
750 uv | TLE2142AID — — TLC2142AIP —
—40°C to 105°C TLE2142Y
1200 pv | TLE2142ID — — TLC2142IP —
55°C 10 125°C 750 pV | TLE2142AMD | TLE2142AMFK | TLE2142AMJG | TLC2142AMP —
— © 0 ° J—
1200 pvV | TLE2142MD | TLE2142MFK TLE2142MJG TLC2142MP —
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).
§ Chip forms are tested at Tp = 25°C only.
TLE2144 AVAILABLE OPTIONS
PACKAGED DEVICES
Vipomax CHIP FORM¥
TA AT 25°C | SMALL OUTLINE t | CHIP CARRIER CERAMIC DIP PLASTIC DIP )
(DW) (FK) () (N)
o o 1.5mVv — — — TLE2144ACN
0"Cto70°C 2.4 mv TLE2144CDW — — TLE2144CN -
o o 1.5mVv — — — TLE2144AIN
—40°C o 105°C 2.4 mVvV TLE2144IDW — — TLE2144IN TLE2144Y
_55°C t0 125°C 1.5mVv — TLE2144AMFK TLE2144AMJ TLE2144AMN o
25 mv TLE2144MDW TLE2144MFK TLE2144MJ TLE2144MN

tThe DW packages are available taped and reeled. Add R suffix to device type (e.g., TLE2144CDWR).
t Chip forms are tested at Ta = 25°C only.
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TLE2141 TLE2142 TLE2142
D, JG, OR P PACKAGE PW PACKAGE D, JG, OR P PACKAGE
(TOP VIEW) (TOP VIEW) (TOP VIEW)
OFFSETNL1 [| 1 o 8|] NC NC[] 1 UlG]NC 10UT[} 1 o 8] Vee+
IN-[] 2 7] Vee+ 10UT [] 2 15]] vCC+ 1IN-[] 2 7] 20UT
IN+ [] 3 6 |] OUT 10UT [| 3 14[] vCC+ 1IN+[] 3 6] 2IN—
Veeo [ 4 5[] OFFSET N2 1IN-T[] 4 13[]20UT Ve [l 4 5[] 2IN+
1N+ [] 5 12]] 2IN-
Vee-1[] 6 11[] 2IN+
TLE2141 Vee—[l7 10 2IN+ TLE2142
FK PACKAGE Nells ofl NC FK PACKAGE
(TOP VIEW) (TOP VIEW)
b +
'_
z 0B 8o
) zZaz>z
LL /7 LILJLJILIL]
OL OO O
3 2 1 2019
s i 20
3 21 2019 1N-[Is 17[] 20UT
NC []4 18[] NC NC [T6 16[] NC
IN-]s 17[ Vee+ 1N, [ 7 15[ 2IN-
NC [Te 16[] NC NC [] 8 14[] NC
IN+ [] 7 15[] ouT 9 10 11 12 13
o I o o e |
NC []8 14[] NC n
9 10 11 12 13 g 129
O 1OoYO >
zZ ozZ2<Zz
© I
Z 0
LL
LL
O
TLE2144 TLE2144 TLE2144
DW PACKAGE J OR N PACKAGE FK PACKAGE
(TOP VIEW) (TOP VIEW) (TOP VIEW)
U | = =
10UT [| 1 W 16[] 40UT 10UT[| 1 14[] 40UT 23032
1N-[J2 15[ 4IN- 1IN-[]2  13[] 4IN- SS9 Z295
uN+[]3 4[] 4N+ UN+[l3  12[J 4N+ (TS 1 0
VeesI4 13[ Vee- Vee+[] 4 1]l Vee— 1IN+ [] 4 18[] 4IN+
aN+ |5 12[ 3N+ 2IN+[] 5 10[] 3IN+ NC []5 17[] NC
aN—[|6  11[] 3IN- 2IN-[] 6 o[l 3IN- Vee+ 6 16[] Ve
20uT[]7  10f] 30UT 20UT[] 7 8|l 3ouT NC []7 15[ NC
2IN+ [] 8 14[] 3IN+
Nc s ofinc 1 9 10 11 12 13
I I e |
_Noi i = Ok |
NC — No internal connection 525 >
~Q 9=
N ™
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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

&) Vee+
OFFSET N1 F )
IN+ + (6)
IN- — =
(5) 4
OFFSET N2
Vce-

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

TOLERANCES ARE *10%.

ALL DIMENSIONS ARE IN MILS.

L bnnn b dbn o b
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~
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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

4 Vee+
(8)
1IN+ ﬂ + 1)
@ 10UT
1IIN- —— —
@ + ﬂ 2IN+
20UT ©6)
— — 2IN-
4
Vce-

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.

Lnnnbonnnbnnnnbonnnbnnnn b b
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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 Vee+

—= 4
= (11) "F 10)| ) @
—= (2
= - 1N —f
= A ®)
= JL 2IN+ + @
= 20UT
—= LJ gl ‘ 2IN— ﬂ _
= |. ] 3
= | , ﬁ ) (10)
=103 3IN+ ——1+ ()
= . : ©) 30UT
—= H ! L] ] 3N —] =
= (12)
—= 4IN+ + (14)
= (13) 40UT
—= 4IN- — -
= (11)
—= Vce-
= CHIP THICKNESS:
—¥L 0 — 15 TYPICAL

[ Ldll

‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\W\“““‘ EON4D'VIIII\J,\ﬁ'vFI>G,\D/IS

X
Tymax =150°C

TOLERANCES ARE +10%.

ALL DIMENSIONS ARE IN MILS.
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equivalent schematic

Vce+
. . i . . .
R1 R4 R7 R14 % R18 % R19
R21
Q3 rY Py
-~ - oo
22
—— Q5 Q8 _+n10 Q13 Q A | A R24
= Q26 Q34
D1
-y ° ‘ Q37
D2 l
= ; — g% Q27 l D8 R23
R2 ' R6 RS y o3 ) |
¥'s \k‘ 0—“—0 *— Q36
IN— — $1.Q6 Q11 ré; R15 R17
3 ® ouT
Q1) (04 Q14 le‘ )
IN+ R13 R16
AT
A R9 Q25 Q28
|
Q16 (':3%" Q31
A Q9 oo . e
Q21— A -I- cal 2 Q35
c1 Q19 1— |/Q24 D6
R10 cz &l N Q32
T Q20 D7
® ® R22
OFFSET N1 Q]/ Q12 Q17 o021 Q29 Q33
(see Note A) A R11 R12 A
R5 D5
OFFSET N2 R20
(see Note A)
Vce-—
NOTE A: OFFSET N1 AND OFFSET N2 are only availiable on the TLE2241x devices.
ACTUAL DEVICE COMPONENT COUNT
COMPONENT TLE2241 TLE2242 TLE2244
Transistors 46 65 130
Resistors 24 43 86
Diodes 8 14 28
Capacitors 4 8 16
Epi-FET 1 1 2

SH3AHITdAV TYNOILYH3dO NOISIO3dd
d33dS-HOIH 3SION-MOT dNaITvoxX3

866T HOUVIN A3SINTY — L66T AdVNHd3d —VESTSOTIS
AXYTZITL WXPTZaATL XpTza L
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted) T
Supply voltage, Vo + (SE8 NOE 1) oo e 22V
SUPPIY VORAGE, Vo L+ ottt e et e e e 22V
Differential input voltage, Vip (See NOte 2) .. ... . 44V
Input voltage range, Vi (@ny iNput) ........ ... Vee+toVee_o—-03V
Input current, 1) (€aCh INPUL) . ... oo e +1 mA
OUIPUL CUITENL, [ .« i e i +80 mA
TOtAl CUMTENTINTO V Ot « « e vt e ettt e e e e e e e e e e e e e e e e e e e e 80 mA
Total CUMTENT QUL OF Vo L ettt e e e e e e e s 80 mA
Duration of short-circuit current at (or below) 25°C (see Note 3) ...t unlimited
Continuous total dissipation . ............ See Dissipation Rating Table
Operating free-air temperature range, Ta: CSUffiX . ... e 0°C to 70°C

FSuffix ... —40°C to 105°C
MsSUffix ... —55°C to 125°C
Storage temMpPerature FaNQgE . .. ..ottt et et e —-65°C to 150°C
Case temperature for 60 seconds: FK package . ...........iiiiii 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 Vcc+ and Ve —.

2. Differential voltages are at IN+ with respect to IN—. Excessive current flows if input is brought below Vcc——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 Tp =105°C Tp =125°C
POWER RATING ABOVE Tp =25°C POWER RATING POWER RATING POWER RATING
D 725 mW 5.8 mw/°C 464 mW 261 mwW 145 mwW
DW 1025 mw 8.2 mw/°C 656 mwW 369 mwW 205 mw
FK 1375 mw 11.0 mw/°C 880 mW 495 mW 275 mw
J 1375 mw 11.0 mw/°C 880 mw 495 mw 275 mwW
JG 1050 mw 8.4 mw/°C 672 mW 378 mW 210 mw
N 1150 mW 9.2 mw/°C 736 mwW 414 mwW 230 mw
P 1000 mw 8.0 mw/°C 640 mw 360 mW 200 mw
PW 525 mw 4.2 mw/°C 336 mW — —

recommended operating conditions

C SUFFIX | SUFFIX M SUFFIX UNIT
MIN  MAX MIN  MAX MIN  MAX
Supply voltage, Vcc + +2 +22 +2 +22 +2 +22 \%
_ Vee =5V 0 2.9 0 2.7 0 2.7
Common-mode input voltage, V|c \Y
Vcc+=%15V -15 129| -15 127| -15 127
Operating free-air temperature, Ta 0 70 -40 105 -55 125 °C
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TLE2141C electrical characteristics at specified free-air temperature, V cc =5V (unless otherwise
noted)

TLE2141C TLE2141AC
PARAMETER TEST CONDITIONS TAT UNIT
MIN  TYP MAX MIN  TYP MAX
25°C 225 1400 200 1000
Vio Input offset voltage pv
Full range 1700 1300
avio Temfe;fatutre csefﬂuent of Full range 17 17 LV/°C
input offset voltage Vo =25V Rg =500,
Vic=25V 25°C 8 100 8 100
ITe} Input offset current nA
Full range 150 150
. 25°C -0.8 -2 -0.8 -2
B Input bias current HA
Full range -21 -2.1
0 -03 0 -03
25°C to to to to
- i 3 32 3 32
VICR Common-mode input Rg =50 Q v
voltage range 0 0
Full range to to
2.9 2.9
| = 150 uA 25°C 3.9 4.1 3.9 4.1
OH = " Full range 3.8 3.8
Y High-level output volt I 1.5mA 2C °8 2 28 2 %
igh-level output voltage =-15m
OH 9 P g OH Full range 3.7 3.7
25°C 3.2 3.7 3.2 3.7
loH=-15mA
Full range 3.2 3.2
25°C 75 125 75 125
loL =150 pA
Full range 150 150 v
m
v Low-level outout volt | 15 mA 25°C 150 225 150 225
ow-level output voltage =15m
oL P g oL Full range 250 250
25°C 1.2 1.6 1.2 1.6
loL=15mA \
Full range 1.7 1.7
A Large-signal differential Ve =#25V, RL=2kQ, 25°C 50 220 50 220 vimv
VD voltage amplification Vo=1Vto-15V Full range 25 25
ri Input resistance 25°C 70 70 MQ
Cj Input capacitance 25°C 2.5 2.5 pF
2o Open-loop output f=1MHz 25°C 30 30 Q
impedance
- iecti 25°C 85 118 85 118
CMRR Co_mmon mode rejection Vic = VicRMin, Rs = 50 Q dB
ratio Full range 80 80
K Supply-voltage rejection Vec+=225Vi0+15V, 25°C 90 106 90 106 4B
SVR ' ratio (AVee £ /AVI0) Rg=500Q Fullrange | 85 85
| ool . Vo=25V, No load, 25°C 34 4.4 3.4 4.4 A
u curren _ m
cc PPy Vic=25V Full range 46 4.6

T Full range is 0°C to 70°C.
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TLE2141C operating characteristics, V. cc =5V, Tp =25°C

DARAMETER TLE2141C TLE2141AC UNIT
TEST CONDITIONS MIN TYP  MAX | MIN TYP  MAX
SR+ Positive slew rate =_ = t, 45 45
. AVD_ 1, ‘ RL =2kQ, Vips
SR- Negative slew rate CL =500 pFT 42 42
o AvD = -1, To 0.1% 0.16 0.16
t, Settling time s
S 9 2.5-V step To 0.01% 0.22 0.22 "
) ) ) Rg=200Q, f=10 Hz 15 15
Vi Equivalent input noise voltage nV/Hz
Rg=20Q, f=1kHz 10.5 10.5
v Peak-to-peak equivalentinput |f=0.1Hzto1Hz 0.48 0.48 v
N(PP) " noise voltage f=0.1 Hzto 10 Hz 0.51 0.51
) ) ) f=10 Hz 1.92 1.92
In Equivalent input noise current pAVHZ
f=1kHz 0.5 0.5
i i i = = T
THD + N Total hgrmonlc distortion Vo=1Vto3V, R =2kQT, 0.0052% 0.0052%
plus noise AyD =2, f=10kHz
B1 Unity-gain bandwidth R =2kQT, CL =100 pFT 5.9 5.9 MHz
. . = T = T
Gain-bandwidth product RL=2kRY, CL =100 pFl, 5.8 5.8 MHz
f=100 kHz
Maximum output-swing Vo(pp) = 2V, RL =2kQT,
BOM  pandwidth AD = 1, C| = 100 pFT 660 660 kHz
®m Phase margin at unity gain RL=2 kat, CL =100 pFT 57° 57°
T R and C|_terminated to 2.5 V.
‘Ui TEXAS
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TLE2141C electrical characteristics at specified free-air temperature, V

otherwise noted)

cc+ = 15 V (unless

TLE2141C TLE2141AC
PARAMETER TEST CONDITIONS TA1L UNIT
MIN  TYP MAX MIN  TYP MAX
25°C 200 900 175 500
Vio Input offset voltage pv
Full range 1300 800
Temperature coefficient o
avio o input offset voltage Full range L7 L7 WVIeC
P 9 Vic =0, Rg =50 Q,
Vo=0 25°C 7 100 7 100
ITe} Input offset current nA
Full range 150 150
. 25°C -0.7 -15 -0.7 -15
B Input bias current HA
Full range -16 -16
-15 -153 -15 -153
25°C to to to to
- i 13 132 13 13.2
VicR Common-mode input R =500 y
voltage range -15 -153 -15 -153
Full range to to to to
129 131 129 131
25°C 13.8 14.1 13.8 14.1
lo =—-150 pA
Full range 13.7 13.7
v Maximum positive peak || _ ;& a 25°C 13.7 14 13.7 14 v
OM* " output voltage swing [ © ™" Fullrange | 13.6 13.6
25°C 13.1 13.7 131 13.7
lo=-15mA
Full range 13 13
25°C -14.7 -149 -14.7 -149
lo = 150 pA
Full range | —14.6 -14.6
v Maxlimum negé}tive 15 mA 25°C -145 -148 -145 -148 v
_ peak output voltage =15m
oM Ewing P ’ ° Full range | —14.4 _14.4
25°C -134 -1338 -13.4 -1338
lo=15mA
Fullrange | -13.3 -13.3
-si i i 25°C 100 450 100 450
AVD I\_lilrge S|gnall_(]:cll|f'fer‘ent|al Vo=+10V VimV
ge amplification Full range 75 75
ri Input resistance RL=2kQ 25°C 65 65 MQ
Cj Input capacitance 25°C 2.5 2.5 pF
20 Open-loop output f=1 MHz 25°C 30 30 Q
impedance
, 25°C 85 108 85 108
cMRr Common-mode Vic = Vicrmin, Rg=500Q dB
rejection ratio Full range 80 80
SL_JppI_y—voIté_lge Vecs=125V10£15V, 25°C 90 106 90 106
ksyRr  rejection ratio Ra =500 dB
(AVee + IAV0) S Full range 85 85
_circui VD=1V -25 -50 -25 -50
los Short-circuit output Vo= 0 ID 2500 mA
current Vip=-1V 20 31 20 31
| Suppl ‘ v o No load 25°C 3.5 45 3.5 4.5 A
u curren =0, o loa m
cc PPy o Full range 4.7 4.7

T Full range is 0°C to 70°C.
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TLE2141C operating characteristics, V. cc+=%15V, Tp = 25°C

TLE2141C TLE2141AC
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX MIN TYP MAX
SR+ Positive slew rate Ayp =-1, RL =2kQ, 27 45 27 45 Vius
SR-— Negative slew rate CL =500 pF 27 42 27 42
o Ayp =-1, To 0.1% 0.34 0.34
t, Settling time s
S 9 10-V step To 0.01% 0.4 0.4 "
) ) ) Rg =200, f=10 Hz 15 15
Vi Equivalent input noise voltage nV/Hz
Rg=20Q, f=1kHz 10.5 10.5
Peak-to-peak equivalent input f=0.1HztolHz 0.48 0.48
VN(PP) : uv
noise voltage f=0.1 Hzto 10 Hz 0.51 0.51
, , , f=10 Hz 1.89 1.89
In Equivalent input noise current pAVHZ
f=1kHz 0.47 0.47
Total harmonic distortion plus VoPp)=20V, R =2kQ, o 0
THD+N noise Ayp = 10, f=10 kHz 0.01% 0.01%
nity-gain bandwidt = \ = z
B1 Unity-gain bandwidth R =2kQ CL =100 pF 6 6 MH
. . R =2kQ, CL =100 pF,
Gain-bandwidth product =100 KHz 5.9 5.9 MHz
Maximum output-swing Vopp)=20V, RL=2kQ,
BOM  pandwidth AVD = 1, C| = 100 pF 668 668 kHz
®m Phase margin at unity gain R =2kQ, CL =100 pF 58° 58°
‘Ui TEXAS
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TLE214x, TLE214XxA, TLE214xY
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183A — FEBRUARY 1997 — REVISED MARCH 1998

TLE2142C electrical characteristics at specified free-air temperature, V

cc =5V (unless otherwise

noted)
TLE2142C TLE2142AC
PARAMETER TEST CONDITIONS TAT UNIT
MIN  TYP MAX MIN  TYP MAX
25°C 220 1900 200 1500
Vio Input offset voltage pv
Full range 2200 1800
avio Temfe;fatutre csefﬂuent of Full range 17 17 LV/°C
input offset voltage Vo =25V, Rs=50Q,
Vic=25V 25°C 8 100 8 100
ITe} Input offset current nA
Full range 150 150
. 25°C -0.8 -2 -0.8 -2
B Input bias current HA
Full range -21 -2.1
0 -03 0 -03
25°C to to to to
. i 3 3.2 3 3.2
VicR Common-mode input Rg =500 y
voltage range 0 0
Full range to to
2.9 2.9
| 150 uA 25°C 3.9 4.1 3.9 4.1
OH = " Full range 3.8 3.8
Y High-level output volt [ 1.5mA 2C °8 2 28 2 %
igh-level output voltage =-15m
OH 9 P g OH Full range 3.7 3.7
25°C 34 3.7 3.4 3.7
loH =-15mA
Full range 3.4 3.4
25°C 75 125 75 125
loL =150 pA
Full range 150 150 v
m
v Low-level outout volt | 15mA 25°C 150 225 150 225
ow-level output voltage =15m
oL P 9 oL Full range 250 250
25°C 1.2 14 1.2 1.4
loL=15mA \
Full range 15 15
A Large-signal differential Ve =#25V, R =2kQ, 25°C 50 220 50 220 vimv
VD voltage amplification Vo=1Vto-15V Full range 25 25
ri Input resistance 25°C 70 70 MQ
Cj Input capacitance 25°C 2.5 2.5 pF
2, Openoopoutput f=1MHz 25°C 30 30 Q
impedance
- 25°C 85 118 85 118
cMRr Common-mode V|c = Vjcrmin, Rg =50 Q dB
rejection ratio Full range 80 80
K Supply-voltage rejection  [Vcc+=+2.5Vto+15V, 25°C 90 106 90 106 4B
SVR " ratio (AVee £ /AV0) Rs =50 Q Fullrange | 85 85
| Supol . Vo=25V, Noload, 25°C 6.6 8.8 6.6 8.8 R
u curren m
ce PPy Vic=25V Full range 9.2 9.2
T Full range is 0°C to 70°C.
‘U" TEXAS
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TLE214x, TLE214XxA, TLE214xY
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183A - FEBRUARY 1997 — REVISED MARCH 1998

TLE2142C operating characteristics, V. cc =5V, Tp =25°C

TLE2142C TLE2142AC
PARAMETER TEST CONDITIONS UNIT
MIN TYP  MAX MIN TYP  MAX
SR+ Positive slew rate - - 45 45
! Ayp =-1, RL =2 kQT, Viis
SR- Negative slew rate CL =500 pF 42 42
o AvD = -1, T0 0.1% 0.16 0.16
t, Settling time s
S 9 2.5V step T0 0.01% 0.22 0.22 "
) ) ) Rg=200Q, f=10Hz 15 15
Vi Equivalent input noise voltage nV/Hz
Rs=20Q, f=1kHz 10.5 10.5
Peak-to-peak equivalent f=0.1Hzto1lHz 0.48 0.48
VNPP) : uv
input noise voltage f=0.1Hz to 10 Hz 0.51 0.51
) ) , f=10 Hz 1.92 1.92
In Equivalent input noise current pAVHZ
f=1kHz 0.5 0.5
THD + N Total harmonic distortion plus  |Vo =1Vt 3V, R =2kQT, 0.0052% 0.0052%
noise AyD =2, f=10 kHz ' '
B1 Unity-gain bandwidth RL=2 kT, CL =100 pF 59 5.9 MHz
Gain-bandwidth product RL=2kQT, CL =100 pF, 5.8 5.8 MHz
f=100 kHz
Maximum output-swing Vopp)=2V, RL= 2 kaf,
BOM  pandwidth AVD = 1, CL =100 pF 660 660 kHz
®m Phase margin at unity gain RL=2 kQt, CL =100 pF 57° 57°

TRL terminates at 2.5 V.
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TLE214x, TLE214XxA, TLE214xY
EXCALIBUR LOW-NOISE HIGH-SPEED

PRECISION OPERATIONAL AMPLIFIERS

SLOS183A — FEBRUARY 1997 — REVISED MARCH 1998

TLE2142C electrical characteristics at specified

otherwise noted)

free-air temperature, V

cc+ = 15 V (unless

TLE2142C TLE2142AC
PARAMETER TEST CONDITIONS TAT UNIT
MIN  TYP MAX MIN  TYP MAX
25°C 290 1200 275 750
Vio Input offset voltage pv
Full range 1600 1200
avio I‘eﬂﬁs;fzt:trs(;?:ﬁ;uent of Full range 1.7 1.7 uv/°C
P 9 Vic =0, Rg=500Q,
Vo=0 25°C 7 100 7 100
ITe} Input offset current nA
Full range 150 150
. 25°C -0.7 -15 -0.7 -15
B Input bias current HA
Full range -16 -16
-15 -153 -15 -153
25°C to to to to
R i 13 132 13 132
VicR Common-mode input Rs =500 y
voltage range -15 -153 -15 -153
Full range to to to to
129 131 129 131
25°C 13.8 14.1 13.8 14.1
o =—-150 pA
Full range 13.7 13.7
i iti 25°C 13.7 14 13.7 14
VoM+ Maximum posmvg peak Io=-15mA v
output voltage swing Fullrange | 13.6 13.6
25°C 13.3 13.7 13.3 13.7
lo=-15mA
Full range 13.2 13.2
25°C -14.7 -149 -14.7 -149
Io = 150 A
Full range | —14.6 -14.6
i i 25°C —-145 -148 —-145 -148
VoM Maximum negatlvg peak Io=15mA v
output voltage swing Fullrange | —14.4 —14.4
25°C -134 -1338 -13.4 -1338
lo =15mA
Fullrange | —13.3 -13.3
_si i i 25°C 100 450 100 450
AVD Large-signal ‘dllfferentlal Vo =+10V VimV
voltage amplification Full range 75 75
i Input resistance R =2kQ 25°C 65 65 MQ
Cj Input capacitance 25°C 2.5 2.5 pF
2, Open-oop output f=1MHz 25°C 30 30 Q
impedance
cMRR  Common-mode V¢ = Vicrmin, 25°C 85 108 85 108 4B
rejection ratio Rs=500Q Full range 80 80
K Supply-voltage rejection | Voc+=%25Vto+15V, 25°C 90 106 90 106 4B
SVR " ratio (AVcc + /AV|0) R =50 Q Fullrange | 85 85
o Vip=1V -25  -50 -25  -50
los Short-circuit output current | Vo =0 25°C mA
Vip=-1V 20 31 20 31
[ Suppl t Vo=0 No load 25°C 09 09 A
u curren =0, o loa m
cc PPy © Full range 9.4 9.4
T Full range is 0°C to 70°C.
{i’
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TLE214x, TLE214XxA, TLE214xY
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183A - FEBRUARY 1997 — REVISED MARCH 1998

TLE2142C operating characteristics, V. cc+=%15V, Tp = 25°C

TLE2142C TLE2142AC
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX MIN TYP MAX
SR+ Positive slew rate =_ = 27 45 27 45
! AvD = -1, RL=2kQ, Vs
SR-— Negative slew rate C =500 pF 27 42 27 42
o Ayp =-1, To 0.1% 0.34 0.34
t, Settling time s
S 9 10-V step T0 0.01% 0.4 04 "
) , ) Rg=200Q, f=10 Hz 15 15
Vi Equivalent input noise voltage nV/Hz
Rs=20Q, f=1kHz 10.5 10.5
v Peak-to-peak equivalentinput |f=0.1Hzto1Hz 0.48 0.48 v
N(PP) " noise voltage f=0.1 Hz to 10 Hz 0.51 0.51
, , , f=10 Hz 1.89 1.89
In Equivalent input noise current pAVHZ
f=1kHz 0.47 0.47
Total harmonic distortion plus VoPp) =20V, RL=2kQ, 0 o
THD+N noise Ayp = 10, f=10 kHz 0.01% 0.01%
Bq Unity-gain bandwidth RL =2kQ, CL =100 pF 6 6 MHz
. . RL=2kQ, CL =100 pF,
Gain-bandwidth product £ =100 KHz 5.9 5.9 MHz
Maximum output-swing Vopp)=20V, R|=2kQ,
BOM  pandwidth AVD = 1, C| = 100 pF 668 668 kHz
®m Phase margin at unity gain RL =2 kQ, CL =100 pF 58° 58°
‘Ui TEXAS
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TLE214x, TLE214XxA, TLE214xY
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183A — FEBRUARY 1997 — REVISED MARCH 1998

TLE2144C electrical characteristics at specified free-air temperature, V

cc =5V (unless otherwise

noted)
PARAMETER TEST CONDITIONS TaT TLE2144C TLEZ144AC UNIT
A MIN TYP MAX MIN TYP MAX
25°C 0.5 3.8 0.5 3
Vio  Input offset voltage mv
Full range 4.4 3.6
Temperature coefficient
a . Full 1.7 1.7 V/°C
vio of input offset voltage Vo=25V, uf range W
N Rg=50Q,
Vic=25V S 25°C 8 100 8 100
ITe} Input offset current nA
Full range 150 150
. 25°C -0.8 -2 -0.8 -2
B Input bias current HA
Full range -21 -2.1
0 -03 0 -03
25°C to to to to
- i 3.2 3.2
VicR Common-mode input Rg =50 Q v
voltage range 0 0
Full range to to
29 2.9
| 150 uA 25°C 3.9 4.1 3.9 4.1
OH = " Full range 3.8 3.8
iah- 25°C 3.8 4 3.8 4
VoH High-level output IoH = —1.5 mA v
voltage Full range 3.7 3.7
25°C 34 3.7 3.4 3.7
loH =-15mA
Full range 3.4 3.4
25°C 75 125 75 125
loL =150 pA
Full range 150 150 v
m
- 25°C 150 225 150 225
VoL Low-level output loL = 1.5 mA
voltage Full range 250 250
25°C 1.2 1.6 1.2 1.6
loL=15mA \
Full range 1.7 1.7
-si i i = = 25°C 50 95 50 95
AVD Large-signal .dllf'fer.entlal Vcc=%25V, RL =2kQ, VimV
voltage amplification Vo=1Vto-15V Full range 25 25
ri Input resistance 25°C 70 70 MQ
G Input capacitance 25°C 25 25 pF
20 Open-loop output f=1MHz 25°C 30 30 Q
impedance
- 25°C 85 118 85 118
CMRR Common-mode Vic = Vicrmin, Rg=50Q dB
rejection ratio Full range 80 80
Supply-voltage °
_pp_y _9 Vecs=125V10£15V, 25°C 90 106 90 106
ksyr rejection ratio Re =500 dB
(AVce+ 1aV|0) S= Full range 85 85
| Supol t Vo=25YV, No load, 25°C 13.2 17.6 13.2 17.6 A
u curren m
cc PPy Vic=25V Full range 18.5 18.5
T Full range is 0°C to 70°C.
‘U" TEXAS
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TLE214x, TLE214XxA, TLE214xY
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183A - FEBRUARY 1997 — REVISED MARCH 1998

TLE2144C operating characteristics, V. cc =5V, Tp =25°C

TLE2144C TLE2144AC
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX MIN TYP  MAX
SR+ Positive slew rate Ayp = -1, RL=2 kQt, 45 45 Vi
— s
SR- Negative slew rate CL =500 pF 42 42 H
o Ayp = -1, To 0.1% 0.16 0.16
ts Settling time us
2.5-V step To 0.01% 0.22 0.22
Equivalent input Rs =200, f=10Hz 15 15
Vi q P NVVHz
noise voltage Rg=200Q, f=1kHz 10.5 10.5
Peak-to-peak equivalent f=0.1HztolHz 0.48 0.48
VN(PP) . uv
input noise voltage f=0.1Hzto 10 Hz 0.51 0.51
Equivalent inout f=10 Hz 1.92 1.92 _
In quivalentinpu pANHZ
noise current f=1kHz 0.5 0.5
THD + N Total harmonic distortion plus |Vo=1Vto3V, R =2 kQT, 0.0052% 0.0052%
noise AyDp =2, f=10kHz ' '
B Unity-gain bandwidth R| =2 kat, CL =100 pF 5.9 5.9 MHz
1 L L p
. . RL =2k, C| =100 pF,
Gain-bandwidth product 5.8 5.8 MH
ain-bandwidth produc f = 100 kHz z
Maximum output-swing Vo(pp) =2V, RL=2 kat,
B 660 660 kH
OM  bandwidth AVD = 1, CL = 100 pF z
®m Phase margin at unity gain R =2 kT, CL =100 pF 57° 57°

T R terminates at 2.5 V
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TLE214x, TLE214XxA, TLE214xY
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183A — FEBRUARY 1997 — REVISED MARCH 1998

TLE2144C electrical characteristics at specified free-air temperature
otherwise noted)

, Vcc+ = £15 V (unless

PARAMETER TEST CONDITIONS TaT TLE214AC TLE2149AC UNIT
A MIN  TYP MAX MIN  TYP MAX
25°C 0.6 24 0.5 15
Vio Input offset voltage Tl onge 2 > mV
u g . .
o Temperature coefficient Full range 17 17 LV/eC
VIO of input offset voltage Vic=0 Rg=50Q ' '
Vo=0 25°C 7 100 7 100
ITe} Input offset current - 50 50 nA
ull range
. 25°C -0.7 -15 -0.7 -15
B Input bias current - o 5 HA
ull range -1. -1.
-15 -15.3 -15 -15.3
25°C to to to to
v Common-mode input Re =500 13 132 13 132 v
ICR voltage range S -15 -15.3 -15 -15
Full range to to to to
129 131 129 131
25°C 138 14.1 13.8 141
lo =—150 pA
Full range 13.7 13.7
v Maximum positive peak || _ ;& a 25°C 13.7 14 13.7 14 v
OM+ output voltage swing 0 ' Full range 13.6 13.6
25°C 13.1 137 131 137
lo=-15mA
Full range 13 13
25°C -14.7 -14.9 -14.7 -14.9
lo = 150 pA
Full range | —14.6 -14.6
Maximum negative 25°C _145 —14.8 _145 -14.8
VoMm— peak output voltage lo=15mA \%
i Fullrange | —14.4 —14.4
swing
25°C -13.4 -13.8 -13.4 -13.8
lo=15mA
Fullrange | -13.3 -13.3
A Large-signal differential |\, _ .\ 25°C 100 170 100 170 vimv
VD voltage amplification o== Full range 75 75
ri Input resistance RL=2kQ 25°C 65 65 MQ
G Input capacitance 25°C 25 25 pF
20 Open-loop output f=1MHz 25°C 30 30 Q
impedance
, 25°C 85 108 85 108
CMRR Common-mode Vic = Vicrmin, Rg=50Q dB
rejection ratio Full range 80 80
Supply-voltage °
’ re'ppt'y t'g Vec: =425V 1015V, 25°C 90 106 90 106 §
SVR jection ratio Re =500 B
(AVce+ 1aV|0) S= Full range 85 85
| Short-circuit output Ve =0 Vip=1V 5oC -25 50 -25 =50 mA
S current © Vip=-1V 20 31 20 31
25°C 13.8 18 13.8 18
Icc Supply current Vo =0, No load Full range Y Y mA

T Full range is 0°C to 70°C.
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TLE214x, TLE214XxA, TLE214xY
EXCALIBUR LOW-NOISE HIGH-SPEED
PRECISION OPERATIONAL AMPLIFIERS

SLOS183A - FEBRUARY 1997 — REVISED MARCH 1998

TLE2144C operating characteristics, V. cc+=*15V, Tp = 25°C

PARAMETER TEST CONDITIONS TLE21A4C TLE2144AC UNIT
MIN TYP MAX | MIN TYP  MAX
SR+ Positive slew rate Ayp =-1, RL =2kQ, 27 45 27 45 Vis
SR- Negative slew rate Cr =500 pF 27 42 27 42
o Ayp =-1, T0 0.1% 0.34 0.34
t, Settling time s
S ¢ 10-V step T