TLE208x, TLE208xA, TLE208xY
EXCALIBUR HIGH-SPEED JFET-INPUT
OPERATIONAL AMPLIFIERS

SLOS182B — FEBRUARY 1997 — REVISED JUNE 2001

® Direct Upgrades to TLO5x, TLO7x, and ® On-Chip Offset Voltage Trimming for
TLO8x BIiFET Operational Amplifiers Improved DC Performance
® Greater Than 2x Bandwidth (10 MHz) and ® \Wider Supply Rails Increase Dynamic
3x Slew Rate (45 V/us) Than TLO8x Signhal Range to +19 V
description

The TLE208x series of JFET-input operational amplifiers more than double the bandwidth and triple the slew
rate of the TLO7x and TLO8x families of BIFET operational amplifiers. The TLE208x also have wider
supply-voltage rails, increasing the dynamic-signal range for BIFET circuits to £19 V. On-chip zener trimming
of offset voltage yields precision grades for greater accuracy in dc-coupled applications. The TLE208x are
pin-compatible with lower performance BIiFET operational amplifiers for ease in improving performance in
existing designs.

BIiFET operational amplifiers offer the inherently higher input impedance of the JFET-input transistors, without
sacrificing the output drive associated with bipolar amplifiers. This makes these amplifiers better suited for
interfacing with high-impedance sensors or very low level ac signals. They also feature inherently better ac
response than bipolar or CMOS devices having comparable power consumption.

Because BIFET operational amplifiers are designed for use with dual power supplies, care must be taken to
observe common-mode input-voltage limits and output voltage swing when operating from a single supply. DC
biasing of the input signal is required and loads should be terminated to a virtual ground node at mid-supply.
Texas Instruments TLE2426 integrated virtual ground generator is useful when operating BiIFET amplifiers from
single supplies.

The TLE208x are fully specified at £15 V and 5 V. For operation in low-voltage and/or single-supply systems,
Texas Instruments LinCMOSO families of operational amplifiers (TLC- and TLV-prefix) are recommended.
When moving from BIFET to CMOS amplifiers, particular attention should be paid to slew rate and bandwidth
requirements and output loading.

For BIFET circuits requiring low noise and/or tighter dc precision, the TLE207x offer the same ac response as
the TLE208x with more stringent dc and noise specifications.

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.

LinCMOS is a trademark of Texas Instruments.

PRODUCTION DATA information is current as of publication date. Copyright 0 2001, Texas Instruments Incorporated
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TLE208x, TLE208xA, TLE208xY
EXCALIBUR HIGH-SPEED JFET-INPUT
OPERATIONAL AMPLIFIERS

SLOS182B — FEBRUARY 1997 — REVISED JUNE 2001

TLE2081 AVAILABLE OPTIONS

PACKAGED DEVICES CHIP
T Viomax SMALL CHIP CERAMIC PLASTIC FORM
A AT 25°C
OUTLINE CARRIER DIP DIP )
(D) (FK) (JG) (P)
0°C to 70°C 3mVv TLE2081ACD . . TLE2081ACP —
6 mV TLE2081CD TLE2081CP TLE2081Y
o o 3mVv TLE2081AID TLE2081AIP
—40°C 10 85°C 6 mV TLE2081ID TLE2081IP
55°C to 125°C 3mVv TLE2081AMFK | TLE2081AMJG
- to 6 mV o TLE2081MFK TLE2081MJIG o o
tThe D packages are available taped and reeled. Add R suffix to device type (e.g., TLE2081ACDR).
* Chip forms are tested at Tp = 25°C only.
TLE2082 AVAILABLE OPTIONS
PACKAGED DEVICES
TA Viomax SMALL CHIP CERAMIC PLASTIC CHIP FORM
AT 25°C OUTLINE CARRIER DIP DIP ()
(D) (FK) (JG) (P)
R R 4 mV TLE2082ACD . . TLE2082ACP .
0°Cto70°C 7mV TLE2082CD TLE2082CP
o R 4 mV TLE2082AID . . TLE2082AIP
—40°C 10 85°C 7mV TLE2082ID TLE2082IP TLE2082Y
55°C to 125°C 4 mV TLE2082AMD TLE2082AMFK | TLE2082AMJG | TLE2082AMP
- to 7mV TLE2082MD TLE2082MFK TLE2082MJG TLE2082MP -
tTheD packages are available taped and reeled. Add R suffix to device type (e.g., TLE2082ACDR).
¥ Chip forms are tested at Ta = 25°C only.
TLE2084 AVAILABLE OPTIONS
PACKAGED DEVICES CHIP
T Viomax SMALL CHIP CERAMIC PLASTIC FORM
A AT 25°C
OUTLINE CARRIER DIP DIP )
(DW) (FK) (J) (N)
0°C to 70°C 4 mvV TLE2084ACDW . . TLE2084ACN —
7mV TLE2084CDW TLE2084CN TLE2084Y
55°C to 125°C 4 mV TLE2084AMFK | TLE2084AMJ
B to 7mV o TLE2084MFK TLE2084MJ o o

T The DW packages are available taped and reeled. Add R suffix to device type (e.g., TLE2084ACDWR).

* Chip forms are tested at Ta = 25°C only.
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TLE208x, TLE208xA, TLE208xY
EXCALIBUR HIGH-SPEED JFET-INPUT
OPERATIONAL AMPLIFIERS

SLOS182B — FEBRUARY 1997 — REVISED JUNE 2001

TLE2081 TLE2082 TLE2084 TLE2084
D, JG, OR P PACKAGE D, JG, OR P PACKAGE J OR N PACKAGE DW PACKAGE
(TOP VIEW) (TOP VIEW) (TOP VIEW) (TOP VIEW)
OFFSETN1 [| 1 Y s[] NC 10UT [| 1 o 8l Vec+ 10UT[] 1 o 14[] 40UT 10UT[] 1 Y 16[] 40UT
IN-] 2 700 Vec+ 1IN-[] 2 7[] 20UT 1IN-[] 2 13l4IN- n-[] 2 15[] 4IN—
IN+[] 3 6 [JouT 1N+ ] 3 6[]2IN- 1IN+[] 3 12[J4N+ N+l 14 AN+
Vee- [] 4 5[] OFFSET N2 Ve [] 4 5[ 2IN+ Veeol] 4 1l Veeo Vees [ 4 13[] Vee
2iN+[}s  10fl3IN+ 2N+[]s5  12[]3IN+
2IN-[] 6 ofl3IN-  2in—[]6  11[]3IN-
20UT[| 7 8[130UT 20uT[|7  10[ 30UT
NC[] 8 9]] NC
TLE2081 TLE2082 TLE2084
FK PACKAGE FK PACKAGE FK PACKAGE
(TOP VIEW) (TOP VIEW) (TOP VIEW)
- E S 5 B
z 0d o000 Z50pz
E Z24d42>2Z2 A4 2 <
& / LILJLJILIL] / LIJLJLJLJL]
3 21 2019 3 21219
g%%%% NC [] 4 18[] NC 1IN+ [] 4 181 4IN+
/TITITITId 1N-1[]s 17[] 20uUT NC []5 17[JNC
NG ]43 2 120 1918 NC NC []6 16[] NC Vee+ [ 6 16[] Ve
NC [] 8 14 +[]s 14 +
NC [ 6 16[] NC I 9 10 11 12 13 9 10 11 12 13
IN+[]7 15[] ouT el i T e ¥ T
NC [] s 14[] NC Q 1O+ 0 598
08 5 1011 12 43 z248zzz=z z3%3z2
i T | > IR
o oy o
z8z<Zz
>
(%2}
LL
LL
o)
NC — No internal connection
symbol
IN+ +
out
IN- — -
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TLE208x, TLE208xA, TLE208xY
EXCALIBUR HIGH-SPEED JFET-INPUT
OPERATIONAL AMPLIFIERS

SLOS182B — FEBRUARY 1997 — REVISED JUNE 2001

TLE2081Y chip information

This chip, when properly assembled, displays characteristics similar to the TLE2081. 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

»

(N
OFFSET N1 ——— YCC+
IN+ ®)

@)
IN- —

©) 4

OFFSET N2

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

TOLERANCES ARE +10%.

ALL DIMENSIONS ARE IN MILS.

PIN (4) IS INTERNALLY CONNECTED
v TO BACKSIDE OF THE CHIP.
¢ 58 14
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TLE208x, TLE208xA, TLE208xY
EXCALIBUR HIGH-SPEED JFET-INPUT
OPERATIONAL AMPLIFIERS

SLOS182B — FEBRUARY 1997 — REVISED JUNE 2001

TLE2082Y chip information

This chip, when properly assembled, displays characteristics similar to the TLE2082. 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 Vce+
A (8)
(3)
1IN+ + 1)
%) 10UT
1IIN- — =
5
(7) + J 2IN+
20UT (6)
[ 2IN-
C)]
Vce-

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

TOLERANCES ARE *10%.

ALL DIMENSIONS ARE IN MILS.

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

¢ 80 L g
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TLE208x, TLE208xA, TLE208xY
EXCALIBUR HIGH-SPEED JFET-INPUT
OPERATIONAL AMPLIFIERS

SLOS182B — FEBRUARY 1997 — REVISED JUNE 2001

TLE2084Y chip information

This chip, when properly assembled, displays characteristics similar to the TLE2084. 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 Vce+
4
A (3) “)
1IN+ —— + (1)
N & B 10UT
@) + ﬁ 2IN+
20UT (6)
—F—— 2IN-
(10)
3IN+ + (8)
(9 30UT
3IN- — =
A @2
(14) F—— 4IN+
40UT (13)
——— 4IN-
(11)
Vce-

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

TOLERANCES ARE +10%.
ALL DIMENSIONS ARE IN MILS.

PIN (11) IS INTERNALLY CONNECTED
TO BACKSIDE OF THE CHIP.
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equivalent schematic (each channel)

Vee+
o1 : R1 RZ% R6 R11
Qlj—
Q17
1 Q3 Q8 |—9—¢—+9—9 l_ Q23
RS%} D2 Q28
1»-—{ < >
1 1 20
IN— c LQ 3 Q*l Q24
] /A/_‘ D3
Q4% Q1 Q15 010 —Pp—— R13
R12
q p )
IN+
q
Q30
' T Q16
b
. % R8 ﬁzs =L cp
A
% A ® Q29
Q2 | p1 N
6
° Q71 Q22 Q26 Q27 + o
Q10
c5
Q31
Q7 R9 R10
OFFSETN1 __| J |_ OFFSET N2

(see Note A)

Vce-

NOTE A: OFFSET N1 and OFFSET N2 are only availiable on the TLE2081x devices.

(see Note A)

ACTUAL DEVICE COMPONENT COUNT
COMPONENT TLE2081 TLE2082 TLE2084
Transistors 33 57 114
Resistors 25 37 74
Diodes 5 10
Capacitors 11 22

ouT

R14

TO0Z INNC AISIATH — L66T AMVYNHG3d — 928TSOT1S

SH3IITdINY TYNOILYH3IdO

1NdNI-134r d33dS-HOIH HNAITYIX3
AX80231L ‘vx80231L x8023a1L



TLE208x, TLE208xA, TLE208xY
EXCALIBUR HIGH-SPEED JFET-INPUT
OPERATIONAL AMPLIFIERS

SLOS182B — FEBRUARY 1997 — REVISED JUNE 2001

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

Supply voltage, Ve + (see Note 1)
Supply voltage, Vcc— (see Note 1)

Differential input voltage range, V|p (see Note 2)

Input voltage range, V| (any input)
Input current, || (each input)
Output current, g (each output)

Vee+ 10 Vee-
Vee+to Vee-

............................................................... +1 mA

TOtAl CUMTENTINTO VO - - o v vt ettt et e e e e e e e e e et e e e e e

Total current out of Ve —

Duration of short-circuit current at (or below) 25°C (see Note 3)

Continuous total dissipation

Operating free-air temperature range, Ta: C suffix

Storage temperature range

Case temperature for 60 seconds: FK package
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: DW or N package
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package

| suffix

M suffix

.......................................................... +80 mA
160 mA
160 mA

unlimited

See Dissipation Rating Table

0°C to 70°C
—40°C to 85°C

—55°Cto 125°C

—65°C to 150°C

260°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. 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—.

3. The output can be shorted to either supply. Temperatures and/or supply voltages must be limited to ensure that the maximum
dissipation rate is not exceeded.

DISSIPATION RATING TABLE

PACKAGE Tp <25°C DERATING FACTOR Ta =70°C Tp =85°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 377 mW 145 mW
DW 1025 mW 8.2 mw/°C 656 mW 533 mW 205 mW
FK 1375 mW 11.0 mW/°C 880 mwW 715 mW 275 mW
J 1375 mW 11.0 mwi/°C 880 mw 715 mw 275 mw
JG 1050 mW 8.4 mw/°C 672 mW 546 mW 210 mwW
N 1150 mW 9.2 mw/°C 736 mW 598 mW 230 mW
P 1000 mW 8.0 mW/°C 640 mW 344 mW 200 mW
recommended operating conditions
C SUFFIX I SUFFIX M SUFFIX
MIN  MAX MIN  MAX MIN  MAX UNIT
Supply voltage, Vcc+ 225  #19|+225 +19|+225 %19 Y
_ Voo =5V -0.9 5| -o08 5| -os8 5
Common-mode input voltage, V|c \Y
Vec+=#15V -10.9 15 | -10.8 15 | -10.8 15
Operating free-air temperature, Ta 0 70 -40 85 -55 125 °C
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TLE208x, TLE208xA, TLE208xY
EXCALIBUR HIGH-SPEED JFET-INPUT
OPERATIONAL AMPLIFIERS

SLOS182B — FEBRUARY 1997 — REVISED JUNE 2001

TLE2081C electrical characteristics at specified free-air temperature, Vcc+ = 5 V (unless
otherwise noted)

TLE2081C TLE2081AC
PARAMETER TEST CONDITIONS TAT UNIT
MIN  TYP MAX | MIN TYP MAX
25°C 0.34 6 0.3 3
Vio Input offset voltage mV
Vic =0, Vo =0, Full range 8 5
- Rg=50Q
Temperature coefficient S )
avIo o input offset voltage Full range 3.2 29 3.2 29 | pvicC
25°C 5 100 5 100
ITe} Input offset current nA
Vic=0, Vo =0, Full range 14 14
) See Figure 4 25°C 15 175 15 175
B Input bias current nA
Full range 5 5
5 5 5 5
25°C to to to to
. i -1 -19 -1 -19
VicR Common-mode input R =500 y
voltage range 5 5
Full range to to
-0.9 -0.9
25°C 3.8 4.1 3.8 4.1
Io =—200 pA
Full range 3.7 3.7
i iti 25°C 3.5 3.9 3.5 3.9
VoM+ Maximum posmvg peak Io =2 mA v
output voltage swing Full range 3.4 3.4
25°C 15 2.3 15 2.3
o =—-20mA
Full range 15 15
25°C -35 -42 -35 -42
IO = 200 pA
Fullrange | -3.4 -34
i i 25°C -37 -41 -37 -41
VoM Maximum negatlvg peak Io =2 mA v
output voltage swing Fullrange | -3.6 -3.6
25°C -15 -24 -15 -24
Io =20 mA
Fullrange | -1.5 -15
25°C 80 91 80 91
R =600Q
Full range 79 79
-si i i 25°C 90 100 90 100
AVD Large-signal .d.lffel"entlal Vo=+23V |R =2k dB
voltage amplification Full range 89 89
25°C 95 106 95 106
RL =10 kQ
Full range 94 94
Ti Input resistance Vic=0 25°C 1012 1012 Q
. Vic=0 Common mode 25°C 11 11
Cj Input capacitance ! - - pF
See Figure 5 | Differential 25°C 25 2.5
2o Open-loop output f=1MHz 25°C 80 80 Q
impedance
i = i 25°C 70 89 70 89
CMRR Cqmmon mpde V|c = VIicrmin, 4B
rejection ratio Vo =0, Rs=500Q Full range 68 68
K Supply-voltage rejection |Vcc+=%5Vto+15V, 25°C 82 99 82 99 dB
SVR  ratio(AVecs 1AVI0) Vo =0, Rs=50Q Fullrange | 80 80

T Eull range is 0°C to 70°C.
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TLE208x, TLE208xA, TLE208xY
EXCALIBUR HIGH-SPEED JFET-INPUT
OPERATIONAL AMPLIFIERS

SLOS182B — FEBRUARY 1997 — REVISED JUNE 2001

TLE2081C electrical characteristics at specified free-air temperature, Vcc+ = *5 V (unless
otherwise noted) (continued)

TLE2081C TLE2081AC
PARAMETER TEST CONDITIONS TAT UNIT
MIN  TYP MAX MIN  TYP MAX
| Supol " v 0 No load 25°C 1.35 1.6 22| 1.35 1.6 2.2 A
u curren =0, oloa m
cc PPy o Full range 2.2 2.2
_circui Vip=1V -35 -35
Ios 3E;§mwummm Vo=0 JD_ 25°C mA
D=-1V 45 45
T Full range is 0°C to 70°C.
TLE2081C operating characteristics at specified free-air temperature, Vcc+ =5V
TLE2081C TLE2081AC
PARAMETER TEST CONDITIONS TAT UNIT
MIN TYP MAX MIN TYP MAX
25°C 35 35
SR+ Positive slew rate Full V/us
Vo(pp) =£2.3V, range 2 23
Ayp =-1, R =2kQ, -
CL=100pF, SeeFigure1 | 29°C 38 38
SR- Negative slew rate Vius
9 Full 23 23 K
range
Avp=-1 1510 mv 0.25 0.25
tg Settling time ZR:/_StfiQ 25°C us
CL = 100 pF TolmV 0.4 0.4
i i i f=10Hz 28 28 .
Vi Equivalent input noise 25°C v/ vHz
voltage f=10 kHz 11.6 11.6
Rg=20Q, |f=10Hzto
; See Figure 3 6 6
v Peak-to-peak equivalent 10 kHz o5 v
N(PP)  input noise voltage — H
f=0.1Hz to 06 06
10 Hz ’ ’
In El?rt:g:tlem Input nolse Vic =0, f=10kHz | 25°C 2.8 2.8 fA/VAZ
- . Vo(pp) =5V, Ayp = 10,
THD + N oWl hamonicdistortion —f, T g s o kg, 25°C 0.013% 0.013%
plus noise
Rg =250
o . V|=10mV, R| =2kQ, .
B1 Unity-gain bandwidth CL=25pF, See Figure 2 25°C 9.4 9.4 MHz
Maximum output-swing VopPp) =4V, Ayp =-1, o
Bowm bandwidth RL=2ka, cL=25pF |2°°C 28 28 MHz
. o |lvi=10mv, R =2kQ . . .
®m Phase margin at unity gain CL=25pF, See Figure 2 25°C 56 56

T Full range is 0°C to 70°C.

10
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TLE208x, TLE208xA, TLE208xY
EXCALIBUR HIGH-SPEED JFET-INPUT
OPERATIONAL AMPLIFIERS

SLOS182B — FEBRUARY 1997 — REVISED JUNE 2001

TLE2081C electrical characteristics at specified free-air temperature,

otherwise noted)

Vee+ = 15 V (unless

TLE2081C TLE2081AC
PARAMETER TEST CONDITIONS TAT UNIT
MIN  TYP MAX MIN  TYP MAX
25°C 0.49 6 0.47 3
Vio Input offset voltage mV
Vic =0, Vo =0, Full range 8 5
- Rg=50Q
Temperature coefficient S o
AVIO  of input offset voltage Full range 3.2 29 3.2 29 | pvrec
25°C 6 100 6 100
ITe} Input offset current nA
Vic =0, Vo =0, Full range 14 14
) See Figure 4 25°C 20 175 20 175
B Input bias current nA
Full range 5 5
15 15 15 15
25°C to to to to
- i -11 -119 -11 -11.9
VicR Common-mode input Rg =500 y
voltage range 15 15
Full range to to
-10.9 -10.9
25°C 13.8 14.1 13.8 14.1
1o =—200 pA
Full range 13.7 13.7
i iti 25°C 13.5 13.9 135 13.9
VoM+ Maximum posmvg peak Io = -2 mA v
output voltage swing Full range 13.4 134
25°C 11.5 12.3 11.5 12.3
o =—-20mA
Full range 115 115
25°C -13.8 -14.2 -13.8 -14.2
1o = 200 pA
Full range | —13.7 -13.7
i i 25°C -13.5 -14 -135 -14
VoM Maximum negatlvg peak Io=2mA v
output voltage swing Fullrange | —13.4 -13.4
25°C -115 -124 -115 -124
1o =20 mA
Fullrange | —11.5 -11.5
25°C 80 96 80 96
R =600 Q
Full range 79 79
-si i i 25°C 90 109 90 109
AVD Large-signal 'd.lﬁe.rentlal Vo=+10V [R =2k dB
voltage amplification Full range 89 89
25°C 95 118 95 118
RL = 10 kQ
Full range 94 94
Ti Input resistance Vic=0 25°C 1012 1012 Q
, Vic =0, ri‘;?;“on 25°C 75 75
Cj Input capacitance See Figure 5 pF
Differential 25°C 25 25
2o Open-loopoutput f=1 MHz 25°C 80 80 Q
impedance
- = i 25°C 80 98 80 98
CMRR C(_)mrpon mpde V|c = VIcrmin, 4B
rejection ratio Vo =0, Rg =50 Q Full range 79 79
K Supply-voltage rejection |Vcc+=15Vtox15V, 25°C 82 99 82 99 dB
SVR  ratio (AVccs /AVI0)  [VO =0, Rs=50Q  [Fullrange | 80 81
1 Full range is 0°C to 70°C.
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TLE208x, TLE208xA, TLE208xY
EXCALIBUR HIGH-SPEED JFET-INPUT
OPERATIONAL AMPLIFIERS
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TLE2081C electrical characteristics at specified free-air temperature, Vcc+ = £15 V (unless
otherwise noted) (continued)

TLE2081C TLE2081AC
PARAMETER TEST CONDITIONS TAT UNIT
MIN  TYP MAX MIN  TYP MAX
| Suppl X Ve =0 No load 25°C 1.35 1.7 22] 135 17 22 A
u curren =0, o loa m
cc PP o Full range 2.2 2.2
| Short-circuit output Ve = 0 Vip=1V o5 —30 45 —30 45 A
0s current o~ Vip=-1V 30 48 30 48
T Full range is 0°C to 70°C.
TLE2081C operating characteristics at specified free-air temperature, Vcc+ =15V
TLE2081C TLE2081AC
PARAMETER TEST CONDITIONS TAT UNIT
MIN TYP MAX MIN TYP MAX
25°C 30 40 30 40
SR+ Positive slew rate Full V/us
Vopp)=10V, Ayp=-1, | range 27 27
RL =2kQ, CL =100 pF, -
See Figure 1 25°C 30 45 30 45
SR- Negative slew rate Vius
g Full 97 27 K
range
?g%zt—lv To 10 mV 04 0.4
. . -V step, o
ts Settling time R = 1KQ, B 25°C P e us
c =100pF |0+ ' :
i i i f=10Hz 28 28 .
Vi Equivalent input noise 25°C nVvHz
voltage f=10 kHz 11.6 11.6
Rg =20 Q, f=10Hzto 6 6
Peak-to-peak See Figure 3 10 kHz
VN(PP)  equivalent input noise 25°C uv
voltage f=0.1Hz to 06 06
10 Hz ' ’
Equivalent input noise _ _ o _
In current Vic =0, f=10kHz 25°C 2.8 2.8 fAVHz
. Vo(pp) =20V, Ayp =10,
THD + N lotalharmonic f=1 kHz, RL=2kQ, | 25°C 0.008% 0.008%
distortion plus noise
Rg=25Q
Lo . V=10 mV, RL =2kQ, o
By Unity-gain bandwidth CL = 25 pF, See Figure 2 25°C 8 10 8 10 MHz
Maximum output- Vopp) =20V, Ayp=-1, R
BOM  guing bandwidth RL=2kQ, cL=25pF | ¢ | 48 6% 478 637 kHz
Phase margin at unity | V| =10 mV, R =2kQ, 2550 570 570
%m gain CL =25pF, See Figure 2

T Full range is 0°C to 70°C.
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TLE208x, TLE208xA, TLE208xY
EXCALIBUR HIGH-SPEED JFET-INPUT
OPERATIONAL AMPLIFIERS
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TLE2081l electrical characteristics at specified free-air temperature, Voc+ =5V (unless otherwise

noted)
TLE2081I TLE2081Al
PARAMETER TEST CONDITIONS TAT UNIT
MIN  TYP MAX MIN  TYP MAX
25°C 0.34 6 0.3 3
Vio Input offset voltage mV
Vic =0, Vo =0, Full range 7.6 5.6
e Rg=50Q
Temperature coefficient S ' o
VIO o input offset voltage Full range 3.2 29 3.2 29 | pvieC
25°C 5 100 5 100 pA
ITe} Input offset current
Vic =0, Vo =0, Full range 5 5 nA
) See Figure 4 25°C 15 175 15 175 pA
B Input bias current
Full range 10 10 nA
5 5 5 5
25°C to to to to
- i -1 -19 -1 -19
VicR Common-mode input Rg =500 v
voltage range 5 5
Full range to to
-0.8 -0.8
25°C 3.8 4.1 3.8 4.1
Io =—200 pA
Full range 3.7 3.7
i iti 25°C 3.5 3.9 35 3.9
VoM + Maximum posmvg peak Io =2 mA v
output voltage swing Full range 3.4 3.4
25°C 15 2.3 15 2.3
o =—-20mA
Full range 15 15
25°C -38 -42 -38 -4.2
Io = 200 pA
Fullrange | -3.7 -3.7
i i 25°C -35 -41 -35 -41
VoM Maximum negatlvg peak Io =2 mA v
output voltage swing Fullrange | -3.4 -34
25°C -15 -24 -15 -24
Io =20 mA
Fullrange | -1.5 -15
25°C 80 91 80 91
R =600 Q
Full range 79 79
-si i i 25°C 90 100 90 100
AVD Large-signal 'd.lffe.rentlal Vo=+23V |R =2kQ dB
voltage amplification Full range 89 89
25°C 95 106 95 106
RL =10 kQ
Full range 94 94
T Input resistance Vic=0 25°C 1012 1012 Q
, Vic =0, (n:g;é"on 25°C 1 1
Cj Input capacitance See Figure 5 pF
Differential 25°C 25 25
2o Open-loop output f= 1 MHz 25°C 80 80 Q
impedance
cMRR  Common-mode Vic = Vicrmin, 25°C 70 89 70 89 dB
rejection ratio Vo =0, Rg=50Q Full range 68 68
K Supply-voltage rejection Vec+=5Vto+15V, 25°C 82 99 82 99 4B
SVR ' ratio (AVcc+/AVI0) Vo =0, Rs=50Q | Fullrange 80 80
T Eul range is —40°C to 85°C.
b" TEXAS
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TLE208x, TLE208xA, TLE208xY
EXCALIBUR HIGH-SPEED JFET-INPUT
OPERATIONAL AMPLIFIERS

SLOS182B — FEBRUARY 1997 — REVISED JUNE 2001

TLE2081l electrical characteristics at specified free-air temperature, Vcc+ =5V (unless otherwise

noted) (continued)
TLE2081I TLE2081Al
PARAMETER TEST CONDITIONS TAT UNIT
MIN TYP MAX MIN TYP MAX
| Suppl N v 0 NG load 25°C 1.35 1.6 2.2 1.35 1.6 2.2 A
u curren =0, o loa m
cc PPl o Full range 2.2 2.2
_circui Vip=1V -35 -35
Ios Short-circuit output Vo=0 1D 25°C mA
current Vip=-1V 45 45
T Full range is —40°C to 85°C.
TLE2081I operating characteristics at specified free-air temperature, Vcc+ =5V
TLE2081I TLE2081Al
PARAMETER TEST CONDITIONS TAT UNIT
MIN TYP MAX MIN TYP MAX
25°C 35 35
SR+ Positive slew rate Full V/us
Vo(pp) =£2.3V, range 22 22
Ayp=-1, RL =2kQ, -
CL=100pF, SeeFigure1 | 25°C 38 38
SR- Negative slew rate Vius
9 Full 29 22 2
range
AD=-1 1510 mv 0.25 0.25
tg Settling time ZRC/—StleiQ 25°C us
CL = 100 pF TolmV 0.4 0.4
i i i f=10Hz 28 28 .
Vi Equivalent input noise 250 nVAVHZ
voltage f=10kHz 11.6 11.6
Rs=200Q, |f=10Hz to 6 6
v Peak-to-peak equivalent See Figure 3 10 kHz 2500 v
N(PP) input noise voltage f= 0.1 Hz to H
10 Hz 0.6 0.6
In El?rt:g:tlem nput nolse Vic =0, f=10kHz | 25°C 2.8 2.8 fANHzZ
- . Vo(pp) =5V, Ayp = 10,
THD + N T‘I’Ji'nho"’i‘g:o”'c distortion ¢ 79 1z, R_=2kQ | 25°C 0.013% 0.013%
P Rg=250
— . V)=10mV, R| =2kQ, .
B1 Unity-gain bandwidth CL=25pF, See Figure 2 25°C 9.4 9.4 MHz
Maximum output-swing Vo(pp) =4V, Ayp =-1, o
BOM  pandwidth RL=2ka, cL=25pF | 2 2.8 2.8 MHz
. o |vy=10mv, R =2kq . . .
®m Phase margin at unity gain CL=25pF, See Figure 2 25°C 56 56

T Full range is —40°C to 85°C.

14

% TEXAS

INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265




TLE208x, TLE208xA, TLE208xY
EXCALIBUR HIGH-SPEED JFET-INPUT
OPERATIONAL AMPLIFIERS

SLOS182B — FEBRUARY 1997 — REVISED JUNE 2001

TLE2081l electrical characteristics at specified free-air temperature, Vcc+ = 15 V (unless
otherwise noted)

TLE2081I TLE2081Al
PARAMETER TEST CONDITIONS TAT UNIT
MIN  TYP MAX| MIN TYP MAX
25°C 0.49 6 0.47 3
Vio Input offset voltage mV
Vic =0, Vo =0, Full range 7.6 5.6
e Rg=500Q
Temperature coefficient S ' o
VIO of input offset voltage Full range 3.2 29 3.2 29 | uvrrc
25°C 6 100 6 100 pA
ITe} Input offset current
Vic =0, Vo =0, Full range 5 5 nA
) See Figure 4 25°C 20 175 20 175| pA
B Input bias current
Full range 10 10 nA
15 15 15 15
25°C to to to to
v Common-mode input Re =500 -1 -119 -11 -11.9 v
ICR voltage range S 15 15
Full range to to
-10.8 -10.8
25°C 13.8 14.1 13.8 14.1
lo =—200 pA
Full range 13.7 13.7
v Maximum positive peak In = -2 mA 25°C 135 13.9 135 139 v
OM* " output voltage swing 0 Fullrange | 13.4 13.4
25°C 11.5 12.3 11.5 12.3
lo =—-20 mA
Full range 115 115
25°C -13.8 -14.2 -13.8 -14.2
lo = 200 pA
Full range | —13.7 -13.7
v Maximum negative peak |, _, .\ 25°C | -185 -14 -135 -14 v
OM=" output voltage swing 0= Full range | —13.4 -13.4
25°C -115 -124 -115 -124
lo =20 mA
Fullrange | —11.5 -11.5
25°C 80 96 80 96
R =600 Q
Full range 79 79
-si i i 25°C 90 109 90 109
AVD Large-signal 'd.lffe.rentlal Vo=+10V |R_=2kQ dB
voltage amplification Full range 89 89
25°C 95 118 95 118
RL =10 kQ
Full range 94 94
T Input resistance Vic=0 25°C 1012 1012 Q
, Vic =0, Ezrggon 25°C 75 75
Cj Input capacitance See Figure 5 pF
Differential 25°C 25 25
2o Open-loop output f=1 MHz 25°C 80 80 Q
impedance
- Vic = Vicrmin, 25°C 80 98 80 98
CMRR C‘?m?.‘on ”:.Ode Vo =0, dB
rejection ratio Rs=50Q Full range 79 79
K Supply-voltage rejection Vec+=+5Vto+15V, 25°C 82 99 82 99 4B
SVR ' ratio (AVe e /AVI0) Vo =0, Rs=50Q | Fullrange 80 80

1t Full range is —40°C to 85°C.
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TLE208x, TLE208xA, TLE208xY
EXCALIBUR HIGH-SPEED JFET-INPUT
OPERATIONAL AMPLIFIERS

SLOS182B — FEBRUARY 1997 — REVISED JUNE 2001

TLE2081I electrical characteristics at specified free-air temperature, Vcc+ = =15 V (unless
otherwise noted) (continued)

TLE2081I TLE2081Al
PARAMETER TEST CONDITIONS TAT UNIT
MIN TYP  MAX MIN TYP MAX
| Suppl N v 0 No load 25°C 1.35 1.7 2.2 1.35 1.7 2.2 A
u curren =0, o loa m
cc PPl o Full range 2.2 2.2
| Short-circuit output Ve = 0 Vib=1V o5 —30 45 —30 45 A
0s current O~ Vip=-1V 30 48 30 48
T Full range is —40°C to 85°C.
TLE2081I operating characteristics at specified free-air temperature, Vcc+ = +15V
TLE2081I TLE2081Al
PARAMETER TEST CONDITIONS TAT UNIT
MIN TYP MAX MIN TYP MAX
25°C 30 40 30 40
SR+ Positive slew rate Full V/us
Vo(pp) = +10V, range 24 24
Ayp =-1, RL =2kQ, .
CL=100pF, SeeFigure1 | 2°°C 04 0
SR- Negative slew rate Vius
g Full o4 24 K
range
’i\g% =t‘1' To 10 mv 0.4 04
tg Settling time RL_= ilfg?z 25°C us
C| = 100 pF TolmV 15 15
Equivalent input noise f=10Hz 28 28 _
e nVAVH
Vn voltage f=10 kHz 25°C 11.6 11.6 z
Rg =20 Q, f=10Hz to 6 6
v Peak-to-peak equivalent | See Figure 3 10 kHz o5oC v
N(PP)  input noise voltage - H
f=0.1Hzto
10 Hz 0.6 0.6
In CESrl:gri'em Input nolse Vic =0, f=10kHz | 25°C 28 28 ANz
- . Vopp)=20V, Ayp =10,
Total h distort (PP)
THD + N pfui nome GSTTION £ 27 ki, RL=2ka, |25°C 0.008% 0.008%
Rg=25Q
. . . V=10 mV, RL =2kQ, .
By Unity-gain bandwidth CL = 25 pF, See Figure 2 25°C 8 10 8 10 MHz
Maximum output-swing Vopp) =20V, Ayp=-1, .
BOM bandwidth R = 2k, CL=25pF | 25°C | 478 a7 478 637 kHz
. o lvi=10my, RL=2kQ, . o o
®m Phase margin at unity gain CL = 25 pF, See Figure 2 25°C 57 57

T Full range is —40°C to 85°C.
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TLE208x, TLE208xA, TLE208xY
EXCALIBUR HIGH-SPEED JFET-INPUT
OPERATIONAL AMPLIFIERS

SLOS182B — FEBRUARY 1997 — REVISED JUNE 2001

TLE2081M electrical characteristics at specified free-air temperature, Vcc+ = 5 V (unless
otherwise noted)

TLE2081M TLE2081AM
PARAMETER TEST CONDITIONS TAT UNIT
MIN  TYP MAX MIN  TYP MAX
25°C 0.34 6 0.3 3
Vio Input offset voltage mV
Vic =0, Vo =0, Full range 11.2 8.2
Temperature coefficient of Rg =50Q 0 O o
avio input offset voltage Full range 3.2 29 3.2 29 pv/eC
25°C 5 100 5 100 pA
ITe} Input offset current
Vic=0, Vo =0, Full range 20 20 nA
) See Figure 4 25°C 15 175 15 175| pA
B Input bias current
Full range 65 65 nA
5 5 5 5
25°C to to to to
- i -1 -19 -1 -19
5 5
Full range to to
-0.8 -0.8
25°C 3.8 4.1 3.8 4.1
Io =—200 pA
Full range 3.6 3.6
i iti 25°C 35 3.9 3.5 3.9
VoM+ MaX|mumI posmvg peak Io =2 mA v
output voltage swing Full range 3.3 3.3
25°C 1.5 2.3 15 2.3
lo =—20 mA
Full range 1.4 14
25°C -3.8 -4.2 -38 -42
IO = 200 pA
Fullrange | -3.6 -3.6
i i 25°C -35 -41 -35 -41
Vou- besmeste bk -2 ma F v
ull range -3.3 -3.3
25°C -15 -24 -15 -24
lo =20 mA
Fullrange | -1.4 -14
25°C 80 91 80 91
R =600 Q
Full range 78 78
-si i i 25°C 90 100 90 100
D \oisas amplficaton | V0723V [RL=2ka | a5
ull range 88 88
25°C 95 106 95 106
RL = 10 kQ
Full range 93 93
T Input resistance Vic=0 25°C 1012 1012 Q
, Vic =0, ﬁi’;‘é"on 25°C 1 1
Cj Input capacitance See Figure 5 pF
Differential 25°C 25 25
2o Open-loopoutput f= 1 MHz 25°C 80 80 Q
impedance
cMRR Common-mode Vic = Vicrmin, 25°C 70 89 70 89 4B
rejection ratio Vo =0, Rg=50Q Full range 68 68
K Supply-voltage rejection Vec+=15Vtoz15V, 25°C 82 99 82 99 dB
SVR  ratio (AVcc+/AVi0) Vo =0, Rs=50Q [Fullrange | 80 80
LOn products compliant with MIL-PRF-38535, Class B, this parameter is not production tested.
T Full range is —55°C to 125°C.
b" TEXAS
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TLE208x, TLE208xA, TLE208xY
EXCALIBUR HIGH-SPEED JFET-INPUT
OPERATIONAL AMPLIFIERS

SLOS182B — FEBRUARY 1997 — REVISED JUNE 2001

TLE2081M electrical characteristics at specified free-air temperature, Vcc+ = £5 V (unless
otherwise noted) (continued)

TLE2081M TLE2081AM
PARAMETER TEST CONDITIONS TAT UNIT
MIN TYP  MAX MIN TYP MAX
| Suppl " v 0 NG load 25°C 1.35 1.6 2.2 1.35 1.6 2.2 A
u curren =0, o loa m
cc PP o Full range 2.2 2.2
_circui Vip=1V -35 -35
Ios Short-circuit output Vo =0 1D 25°C mA
current Vip=-1V 45 45
T Full range is —55°C to 125°C.
TLE2081M operating characteristics at specified free-air temperature, Vcc+ =5V
TLE2081M TLE2081AM
PARAMETER TEST CONDITIONS TAT UNIT
MIN TYP MAX MIN TYP MAX
25°C 35 35
SR+ Positive slew rate Full V/us
| g
Vo(pp) =£2.3V, range 20 20
Ayp=-1, RL =2kQ, -
C_=100pF, SeeFigure1 | 25°C 38 38
SR- Negative slew rate Vius
range
AvD =-1, To 10 mV 0.25 0.25
tg Settling time ZRC/—STEQ 25°C us
cL=100pF [|TO1MV 0.4 0.4
i i i f=10Hz 28 28 .
Vi Equivalent input noise 250 AV/VHZ
voltage f=10 kHz 11.6 11.6
Rg =20 Q, f=10Hzto 6 6
Peak-to-peak See Figure 3 10 kHz
VN(PP)  equivalent input noise 25°C uv
voltage f=0.1Hzto 0.6 06
10 Hz ' '
In CEL?rL:;ilem inputnoise 1y, =0, f=10kHz | 25°C 2.8 2.8 fANAZ
) VopppP)=5V, Ayp~=10,
THD +N 0@l harmonic f=1kHz, RL=2kq, | 25°C 0.013% 0.013%
distortion plus noise
Rg=250Q
I 4 V| =10 mV, RL =2kQ, .
B1 Unity-gain bandwidth CL = 25 pF, See Figure 2 25°C 9.4 9.4 MHz
Maximum output-swing Vorp)=4V, Ayp=-1, o
BOM  pandwidth RL=2ko, cL=25pF | € 2.8 2.8 MHz
Phase margin at unity V=10 my, R =2kQ, . . .
%m gain CL=25pF See Figure 2 25°C 56 56

[COn products compliant with MIL-PRF-38535, Class B, this parameter is not production tested.
T Full range is —55°C to 125°C.
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TLE208x, TLE208xA, TLE208xY
EXCALIBUR HIGH-SPEED JFET-INPUT
OPERATIONAL AMPLIFIERS

SLOS182B — FEBRUARY 1997 — REVISED JUNE 2001

TLE2081M electrical characteristics at specified free-air temperature, Vcc+ = +15 V (unless
otherwise noted)

TLE2081M TLE2081AM
PARAMETER TEST CONDITIONS TAT UNIT
MIN  TYP MAX MIN  TYP MAX
25°C 0.49 6 0.47 3
Vio Input offset voltage mV
Vic =0, Vo =0, Full range 11.2 8.2
Temperature coefficient | RS =50 Q Full ran 32 290 32 290| uvrc
avio of input offset voltage uliirange ' ' H
25°C 6 100 6 100 pA
ITe} Input offset current
Vic =0, Vo =0, Full range 20 20 nA
] See Figure 4 25°C 20 175 20 175| pA
B Input bias current
Full range 65 65 nA
15 15 15 15
25°C to to to to
- i -11 -119 -11 -11.9
VicR Common-mode input Rg=500 y
voltage range 15 15
Full range to to
-10.8 -10.8
25°C 13.8 14.1 13.8 14.1
1o =—200 pA
Full range 13.6 13.6
i iti 25°C 13.5 13.9 135 13.9
VoM+ Maximum posmvg peak Io = -2 mA v
output voltage swing Fullrange | 13.3 13.3
25°C 11.5 12.3 11.5 12.3
o =—-20 mA
Full range 11.4 114
25°C -13.8 -14.2 -13.8 -14.2
1o = 200 pA
Fullrange | —13.6 -13.6
i i 25°C -13.5 -14 -135 -14
VoM Maximum negatwg peak Io=2mA v
output voltage swing Fullrange | -13.3 -13.3
25°C -115 -124 -115 -124
1o =20 mA
Fullrange | -11.4 -11.4
25°C 80 96 80 96
R =600 Q
Full range 78 78
-si i i 25°C 90 109 90 109
AVD Large-signal .d.lffel"entlal Vo=+10V RL =2 kQ dB
voltage amplification Full range 88 88
25°C 95 118 95 118
RL = 10kQ
Full range 93 93
T Input resistance Vic=0 25°C 1012 1012 Q
_ Vic =0, ﬁg;”énon 25°C 75 75
Cj Input capacitance See Figure 5 pF
Differential 25°C 25 25
20 Open-loop output f=1 MHz 25°C 80 80 Q
impedance
CMRR  Common-mode V|c = V|crmin, 25°C 80 98 80 98 4B
rejection ratio Vo =0, Rs=50Q | Fullrange 78 78
K Supply-voltage rejection |Vcc+=+5Vto+15V, 25°C 82 99 82 99 dB
SVR  ratio (AVccs /AVIO) Vo =0, Rs=50Q [Fylrange | 80 80

LOn products compliant with MIL-PRF-38535, Class B, this parameter is not production tested.
T Full range is —55°C to 125°C.
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TLE208x, TLE208xA, TLE208xY
EXCALIBUR HIGH-SPEED JFET-INPUT
OPERATIONAL AMPLIFIERS

SLOS182B — FEBRUARY 1997 — REVISED JUNE 2001

TLE2081M electrical characteristics at specified free-air temperature, Vccs+ = =15 V (unless
otherwise noted)(continued)

TLE2081M TLE2081AM
PARAMETER TEST CONDITIONS TAT UNIT
MIN TYP  MAX MIN TYP MAX
| Supbl " v 0 No load 25°C 1.35 1.7 2.2 1.35 1.7 2.2 A
u curren =0, o loa m
cc PPy o Full range 2.2 2.2
| Short-circuit output Ve = 0 Vib=1V o5 —30 45 —30 45 A
0os current o~ Vip=-1V 30 48 30 48
T Full range is —55°C to 125°C.
TLE2081M operating characteristics at specified free-air temperature, Vcc+ =15V
TLE2081M TLE2081AM
PARAMETER TEST CONDITIONS TAT UNIT
MIN TYP MAX MIN TYP MAX
25°C 30 40 30 40
SR+ Positive slew rate Full V/us
Vo(pp) =10V, range 22 22
Ayp =-1, RL =2kQ, -
C_=100pF,  SeeFigurel | 25°C 0 45 0 45
SR- Negative slew rate V/us
9 Full 29 29 K
range
AvD =-1, To 10 mV 0.4 0.4
tg Settling time gl)_\_/ itlfg 25°C us
CL = 100 pF TolmV 1.5 1.5
i i i f=10 Hz 28 28 .
Vi Equivalent input noise 25°C nVAVHZ
voltage f=10kHz 11.6 11.6
Rg =20 Q, f=10Hzto 6 6
Peak-to-peak See Figure 3 10 kHz
VN(PP)  equivalent input noise 25°C uv
voltage f=0.1Hzto 0.6 0.6
10 Hz ' '
In CESrL:;{atlem nputnoise —f, -, f= 10 kHz 25°C 2.8 2.8 fANHzZ
o ) Vo(pp) =20V, Ayp =10,
THD +N 10t harmonic distortion |/ 777 1 RL=2kQ, 25°C 0.008% 0.008%
plus noise
Rg=25Q
— , V| =10mv, RL =2kQ, . 0 0
B1 Unity-gain bandwidth CL = 25 pF, See Figure 2 25°C 8 10 8 10 MHz
Maximum output-swing | Vo(pp) =20V, Ayp =-1, o [ 0
Bowm bandwidth RL= 2k, CL = 25 pF 25°C 4784 637 4784 637 kHz
Phase margin at unity V=10 mV, R =2kQ, . . .
%m gain CL=25pF, See Figure 2 25°C 57 57

LON products compliant with MIL-PRF-38535, Class B, this parameter is not production tested.
T Full range is —55°C to 125°C.
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TLE208x, TLE208xA, TLE208xY

EXCALIBUR HIGH-SPEED JFET-INPUT

OPERATIONAL AMPLIFIERS

SLOS182B — FEBRUARY 1997 — REVISED JUNE 2001

TLE2081Y electrical characteristics at Voc+ =15V, Tp = 25°C

TLE2081Y
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX
Vio Input offset voltage Vic =0, Vo =0, Rg=50Q 0.49 6 mV
llo Input offset current ) 6 100
- Vic =0, Vo =0, See Figure 4 pA
B Input bias current 20 175
15 15
VICR Common-mode input voltage range Rs=500Q to to \
-11 11.9
lo =-200 pA 13.8 141
Maximum positive peak —_
Vowm+ output voltage swing lo=-2mA 135 139 v
o =—-20 mA 15 123
_ _ lo =200 pA -138 -14.2
VoM_ Maximum negative peak output Io=2mA 135 _14 v
voltage swing
lo =20 mA -115 -124
R =600 Q 80 96
Large-signal differential voltage _ —
AvD amplification Vo=+10V R =2kQ 90 109 dB
R =10 kQ 95 118
T Input resistance Vic=0 1012 Q
Input i v 0. SeeFi 5 Common mode 7.5 F
Gj nput capacitance =0, See Figure
! P P Ic 9 Differential 2.5 P
Zo Open-loop output impedance f=1MHz 80 Q
CMRR  Common-mode rejection ratio V|c = V|crmin, Vo =0, Rg=50Q 80 98 dB
Supply-voltage rejection ratio _ _ _
ksvr (AVecs IAVI0) Vcc+=*5Vtoxl5V, Vo =0, Rg=500Q 82 99 dB
Icc Supply current Vo =0, No load 1.35 17 2.2 mA
h Vip=1V -30 -45
I Short-circuit output current Vo=0 mA
0s P o Vip=-1V 30 48
¥ Texas
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TLE208x, TLE208xA, TLE208xY
EXCALIBUR HIGH-SPEED JFET-INPUT
OPERATIONAL AMPLIFIERS

SLOS182B — FEBRUARY 1997 — REVISED JUNE 2001

TLE2082C electrical characteristics at specified free-air temperature, Vcc+ = +5V (unless
otherwise noted)

TLE2082C TLE2082AC
PARAMETER TEST CONDITIONS TAT UNIT
MIN  TYP MAX| MIN TYP MAX
25°C 0.9 6 0.65 4
Vio Input offset voltage mV
Vic =0, Vo =0, Full range 8.1 5.1
Temperature coefficient Rs=50Q o
avio input offset voltage Full range 2.3 25 2.3 25| pv/iec
25°C 5 100 5 100 pA
llo Input offset current
Vic =0, Vo =0, Full range 14 14 nA
) See Figure 4 25°C 15 175 15 175 pA
B Input bias current
Full range 5 5 nA
5 5 5 5
25°C to to to to
v Common-mode input Re =500 -1 -19 -1 -19 v
ICR voltage range S 5 5
Full range to to
-0.9 -0.9
25°C 3.8 4.1 3.8 4.1
IO = —200 pA
Full range 3.7 3.7
v Maximum positive peak In = —2 mA 25°C 35 3.9 35 3.9 v
OM+ output voltage swing 0 Full range 3.4 3.4
25°C 15 2.3 15 2.3
Io=-20mA
Full range 15 15
25°C -38 -4.2 -38 -4.2
1o = 200 pA
Fullrange | -3.7 -3.7
v Maximum negative peak =2 mA 25°C -35 -4.1 -35 -4.1 v
OM- output voltage swing 0 Fullrange | —3.4 -3.4
25°C -15 -24 -15 -24
1o = 20 mA
Fullrange | —1.5 -15
25°C 80 91 80 91
R =600 Q
Full range 79 79
A Large-signal differential va=+23V R =2Kka 25°C 90 100 90 100 4B
VD yoltage amplification 0=== L Full range 89 89
25°C 95 106 95 106
RL =10 kQ
Full range 94 94
fi Input resistance Vic=0 25°C 1012 1012 Q
Input Common mode v 0 See Fi 5 25°C 11 11 .
G . =0, ee Figure
! capacitance [ Differential Ic g 25°C 25 25 P
Zo Open-loop output impedance |f=1 MHz 25°C 80 80 Q
= i 25°C 70 89 70 89
CMRR Common-mode rejection ratio V|C_ Vicrmin, _ dB
Vo =0, Rs=50Q [ Fullrange 68 68
K Supply-voltage rejection Vec+=25Vto£15V, 25°C 82 99 82 99 4B
SVR ' ratio(avecs avi0) Vo =0, Rs=50Q | Fullrange 80 80
| Supply current Ve =0 No load 25°C 2.7 2.9 3.9 2.7 2.9 3.9 A
CC  (both channels) S oloa Full range 3.9 so| ™

T Full range is 0°C to 70°C.

22

% TEXAS

INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265




TLE208x, TLE208xA, TLE208xY
EXCALIBUR HIGH-SPEED JFET-INPUT
OPERATIONAL AMPLIFIERS

SLOS182B — FEBRUARY 1997 — REVISED JUNE 2001

TLE2082C electrical characteristics at specified free-air temperature, Vcc+ = 5 V (unless
otherwise noted) (continued)

TLE2082C TLE2082AC
PARAMETER TEST CONDITIONS TA UNIT
MIN TYP MAX MIN TYP MAX
Crosstalk attenuation Vic =0, RL =2kQ 25°C 120 120 dB
o Vip=1V -35 -35
los Short-circuit output current Vo=0 25°C mA
Vip=-1V 45 45
TLE2082C operating characteristics at specified free-air temperature, Vcc+ =5V
TLE2082C TLE2082AC
PARAMETER TEST CONDITIONS TAT UNIT
MIN TYP MAX MIN TYP MAX
25°C 35 35
SR+ Positive slew rate B Eull Vius
Vo(pp) =+2.3V, range 22 22
AVD:_l’ RLzsz, S
CL=100pF, SeeFigure1l | 25°C 38 38
SR- Negative slew rate Vius
9 Full 29 29 K
range
2\</D N L |to10mv 0.25 0.25
I -V step, .
ts Settling time RL =1k, - 25°C , , Hs
cL=100pF [TO1m 0. 0.
i i i f=10Hz 28 28 .
Vi Equivalent input noise 25°C nVVHZ
voltage f=10kHz 11.6 11.6
Rg=20Q  [f=10Hzto 6 6
Peak-to-peak equivalent | S€€ Figure 3 10 kHz .
VN(PP) input noise voltage f=0 25°C K
=0.1Hz to 0.6 06
10 Hz ' ’
In Equivalentinputnoise  f,, . _ f =10 kHz 25°C 2.8 2.8 fANHZ
current
o ) Vopr)=5V, Ayp =10,
THD + N T:)tal hqrmonlc distortion f=1KHz, RL = 2kQ, 25°C 0.013% 0.013%
plus noise Rs = 25 O
L , V=10 mv, RL = 2kQ,
B Unity-gain bandwidth - 25°C 9.4 9.4 MHz
1 v-9 CL=25pF,  See Figure 2
Maximum output-swing | Vopp) =4V, Ayp=-1, o
B 25°C 2.8 2.8 MH
OM bandwidth RL=2kQ,  CL=25pF z
Phase margin at unity V=10 my, Rl =2kQ, 255G 56° 56°
%m gain CL =25 pF, See Figure 2
T Full range is 0°C to 70°C.
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TLE208x, TLE208xA, TLE208xY
EXCALIBUR HIGH-SPEED JFET-INPUT
OPERATIONAL AMPLIFIERS

SLOS182B — FEBRUARY 1997 — REVISED JUNE 2001

TLE2082C electrical characteristics at specified free-air temperature, Vcc+ = £15 V (unless
otherwise noted)

TLE2082C TLE2082AC
PARAMETER TEST CONDITIONS TAJr UNIT
MIN  TYP MAX]| MIN TYP MAX
25°C 11 7 0.7 4
Vio Input offset voltage mV
Vic =0, Vo =0, Full range 8.1 5.1
Temperature coefficient Rs=50Q o
AVIO ot input offset voltage Full range 2.4 25 2.4 25| uvrec
25°C 6 100 6 100 pA
llo Input offset current
Vic =0, Vo =0, Full range 14 14 nA
) See Figure 4 25°C 20 175 20 175 pA
B Input bias current
Full range 5 5 nA
15 15 15 15
25°C to to to to
- i -11 -11.9 -11 -119
VIcR Common-mode input Rg =50 Q v
voltage range 15 15
Full range to to
-10.9 -10.9
25°C 13.8 14.1 13.8 14.1
10 =—200 pA
Fullrange | 13.6 13.6
i iti 25°C 13.5 13.9 13.5 13.9
VoM+ Maximum posﬂwg peak Io =2 mA v
output voltage swing Fullrange | 13.4 13.4
25°C 11.5 12.3 11.5 12.3
o =—-20 mA
Full range 115 11.5
o = 200 pA 25°C -13.8 -14.2 -13.8 -14.2
0~ Full range | -13.7 -13.7
i i 25°C -135 -14 -135 -14
VoM Maximum negatlvg peak Io=2mA v
output voltage swing Fullrange | -13.4 -13.4
25°C -11.5 -124 -115 -124
10 =20 mA
Fullrange | -11.5 -115
25°C 80 96 80 96
R =600 Q
Full range 79 79
-si i i 25°C 90 109 90 109
AVD Large-signal .d_lffe‘rentlal Vo=+10V |R_=2kQ dB
voltage amplification Full range 89 89
25°C 95 118 95 118
RL =10 kQ
Full range 94 94
fi Input resistance Vic=0 25°C 1012 1012 Q
Common o
- Input mode Vic =0, 25°C 7.5 7.5 .
Ci capacitance See Figure 5 P
Differential 25°C 25 25
z Open-loop output f= 1 MHz 25°C 80 80 Q
o impedance
cMrr  Common-mode V¢ = Vicrmin, 25°C 80 98 80 98 dB
rejection ratio Vo =0, Rs=50Q | Fullrange 79 79
K Supply-voltage rejection Vec+=+5Vto+15V, 25°C 82 99 82 99 4B
SVR " ratio (AVec+/AVIO) Vo =0, Rs=50Q [Fullrange | 81 81

T Full range is 0°C to 70°C.
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TLE208x, TLE208xA, TLE208xY
EXCALIBUR HIGH-SPEED JFET-INPUT
OPERATIONAL AMPLIFIERS

SLOS182B — FEBRUARY 1997 — REVISED JUNE 2001

TLE2082C electrical characteristics at specified free-air temperature, Vcc+ = =15 V (unless
otherwise noted) (continued)

TLE2082C TLE2082AC
PARAMETER TEST CONDITIONS TA UNIT
MIN TYP MAX MIN TYP MAX
Suppl " 25°C 2.7 3.1 3.9 2.7 3.1 3.9
upply curren _
lcc (both channels) Vo =0, No load Full 3.9 3.9 mA
range
Crosstalk attenuation Vic =0, RL =2kQ 25°C 120 120 dB
o Vip=1V -30 -45 -30 -45
los Short-circuit output current Vo=0 25°C mA
Vip=-1V 30 48 30 48
TLE2082C operating characteristics at specified free-air temperature, Vcc+ =215V
TLE2082C TLE2082AC
PARAMETER TEST CONDITIONS TAT UNIT
MIN TYP MAX MIN TYP MAX
25°C 28 40 28 40
SR+ Positive slew rate _ B Eull Vius
Vo(pp) =10V, Ayp =-1, range 25 25
RL = 2kQ, CL =100 pF,
See Figure 1 25°C 30 45 30 45
SR- Negative slew rate Eull Vius
range 25 25
;\B/E\)/z -1 To 10 mV 0.4 0.4
tg Settling time RL-‘ itlfg 25°C us
CL = 100 pF TolmV 15 15
i i i f=10 Hz 28 28 .
Vi Equivalent input noise 25°C nVVHZ
voltage f=10 kHz 11.6 11.6
Rg =20 Q, f=10Hzto 6 6
Peak-to-peak equivalent | S&€ Figure 3 10 kHz .
VNEPP) . = 25°C Y
input noise voltage f=0.1Hzto
0.6 0.6
10 Hz
In Equivalentinputnoise |\, . _ o f= 10 kHz 25°C 2.8 2.8 fANHZ
current
o ) Vo(pp) =20V, Ayp =10,
THD + N T?ta' harmonic distortion | =17, RL = 2kQ, 25°C 0.008% 0.008%
plus noise Rs =25 0
N . Vi=10mV, R =2kQ,
B Unity- bandwidth ) 25°C 8 10 8 10 MH
1 nity-gain bandw CL=25pF,  See Figure 2 z
Maximum output-swin Vopp)=20V, Ayp=-1, .
BOM  pogiiet g RL(= Do C2ompr | 25C | 418 63 478 637 kHz
Phase margin at V=10 mV, R =2kQ,
. . . 25°C 57° 57°
Pm unity gain CL =25pF, See Figure 2
T Eull range is 0°C to 70°C.
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TLE208x, TLE208xA, TLE208xY
EXCALIBUR HIGH-SPEED JFET-INPUT
OPERATIONAL AMPLIFIERS

SLOS182B — FEBRUARY 1997 — REVISED JUNE 2001

TLE2082l electrical characteristics at specified free-air temperature, Vcc+=*5V (unless otherwise

noted)
TLE2082I TLE2082Al
PARAMETER TEST CONDITIONS TAT UNIT
MIN  TYP MAX]| MIN TYP MAX
25°C 0.9 7 0.65 4
Vio Input offset voltage mV
Vic =0, Vo =0, Full range 8.5 55
Temperature coefficient Rs=50Q .
avio of input offset voltage Full range 2.4 25 2.4 25| pv/eC
25°C 5 100 5 100 pA
llo Input offset current
Vic =0, Vo =0, Full range 5 5 nA
) See Figure 4 25°C 15 175 15 175 pA
B Input bias current
Full range 10 10 nA
5 5 5 5
25°C to to to to
- i -1 -19 -1 -19
VIcR Common-mode input Rg =50 Q v
voltage range 5 5
Full range to to
-0.8 -0.8
25°C 3.8 4.1 3.8 4.1
10 =—200 pA
Full range 3.7 3.7
i iti 25°C 3.5 3.9 35 3.9
VoM+ Maximum posmvg peak Io =2 mA v
output voltage swing Full range 3.4 3.4
25°C 15 2.3 15 2.3
o =—-20 mA
Full range 15 15
o = 200 pA 25°C -38 -4.2 -38 -4.2
0~ Fullrange | -3.7 -3.7
i i 25°C -35 -41 -35 -41
VoM Maximum negatlvg peak Io=2mA v
output voltage swing Fullrange | -3.4 -3.4
25°C -15 -24 -15 -24
10 =20 mA
Fullrange | —1.5 -15
25°C 80 91 80 91
R =600 Q
Full range 79 79
-si i i 25°C 90 100 90 100
AVD Large-signal ‘d.lffel.'entlal Vo=+23V |R=2kQ dB
voltage amplification Full range 89 89
25°C 95 106 95 106
RL =10 kQ
Full range 94 94
fi Input resistance Vic=0 25°C 1012 1012 Q
N Input _ Common mode | vc =0, 25°C 11 11 oF
' capacitance | pifferential See Figure 5 25°C 25 25
Zo Open-loop output impedance |f=1 MHz 25°C 80 80 Q
= i 25°C 70 89 70 89
CMRR Common-mode rejection ratio V|C_ Vicrmin, _ dB
Vo =0, Rs=50Q | Fullrange 68 68
ks Supply-voltage rejection ratio  |Vcc+=25Vto£15V, 25°C 82 99 82 99 4B
VR (aveer/avio) Vo =0, Rs=50Q | Fullrange 80 80
Supply current 25°C 2.7 2.9 3.9 2.7 2.9 3.9
| Vo =0, No load A
CC " (both channels) © oo Full range 3.9 s9|

T Full range is —40°C to 85°C.
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TLE208x, TLE208xA, TLE208xY
EXCALIBUR HIGH-SPEED JFET-INPUT
OPERATIONAL AMPLIFIERS

SLOS182B — FEBRUARY 1997 — REVISED JUNE 2001

TLE2082] electrical characteristics at specified free-air temperature, Vcc+ =5V (unless otherwise
noted) (continued)

TLE2082I TLE2082Al
PARAMETER TEST CONDITIONS TA UNIT
MIN TYP MAX MIN TYP MAX
Crosstalk attenuation Vic =0, RL =2kQ 25°C 120 120 dB
o Vip=1V -35 -35
los Short-circuit output current Vo=0 25°C mA
Vip=-1V 45 45
TLE2082I operating characteristics at specified free-air temperature, Vcc+ =5V
TLE2082I TLE2082Al
PARAMETER TEST CONDITIONS TAT UNIT
MIN TYP MAX MIN TYP MAX
25°C 35 35
SR+ Positive slew rate B Eull Vius
Vo(pp) =+2.3V, range 20 20
AVD:—]_, RL=2kQ, S
CL=100pF, SeeFigurel |25°C 38 38
SR- Negative slew rate Vius
9 Full 20 20 H
range
’2*\</D N L |to10mv 0.25 0.25
Lo -V step, R
ts Settling time RL =1k, s 25°C , , Hs
cL=100pF [TO1m 0. 0.
i i i f=10 Hz 28 28 .
Vi Equivalent input noise 25°C AVVHZ
voltage f=10kHz 11.6 11.6
Rg =20 Q, f=10Hz to
; See Figure 3 10 kH ® °
v Peak-to-peak equivalent 9 z 2590 v
N(PP) input noise voltage f=0.1Hz to 06 06 H
10 Hz ' '
In Equivalentinputnoise 1, - _ f =10 kHz 25°C 2.8 2.8 fANHzZ
current
o ) VoPp) =5V, Ayp=10,
THD + N T:Jtal hgrmonlc distortion f=1KHz, RL = 2kQ, 25°C 0.013% 0.013%
plus noise Rs = 25 O
Lo . Vi=10mv, RL=2kQ,
B Unity-gain bandwidth : 25°C 9.4 9.4 MHz
1 v-9 CL=25pF,  See Figure 2
Maximum output-swing | Vo(pp) =4V, Ayp=-1, R
B 25°C 2.8 2.8 MH
OM  pandwidth RL=2kQ,  CL=25pF z
Phase margin at unity V=10 my, RL =2kQ, R R .
%m gain CL =25 pF, See Figure 2 25°C 56 56
T Full range is 40°C to 85°C.
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TLE208x, TLE208xA, TLE208xY
EXCALIBUR HIGH-SPEED JFET-INPUT
OPERATIONAL AMPLIFIERS

SLOS182B — FEBRUARY 1997 — REVISED JUNE 2001

TLE2082I electrical characteristics at specified free-air temperature, Vcc+ = =15 V (unless
otherwise noted)

TLE2082I TLE2082Al
PARAMETER TEST CONDITIONS TAJr UNIT
MIN  TYP MAX]| MIN TYP MAX
25°C 11 7 0.7 4
Vio Input offset voltage mV
Vic =0, Vo =0, Full range 8.5 5.5
Temperature coefficient Rs =500 .
VIO of input offset voltage Full range 2.4 25 2.4 25| uv/ec
25°C 6 100 6 100 pA
llo Input offset current
Vic =0, Vo =0, Full range 5 5 nA
) See Figure 4 25°C 20 175 20 175| pA
B Input bias current
Full range 10 10 nA
15 15 15 15
25°C to to to to
- i -11 -11.9 -11 -119
VIcR Common-mode input Rg =50 Q v
voltage range 15 15
Full range to to
-10.8 -10.8
25°C 13.8 14.1 13.8 14.1
lo =—200 pA
Fullrange | 13.7 13.7
i iti 25°C 13.5 13.9 13.5 13.9
VoM+ Maximum posmvg peak Io = -2 mA v
output voltage swing Fullrange | 13.4 13.4
25°C 11.5 12.3 11.5 12.3
lo =—-20 mA
Full range 115 11.5
25°C -13.8 -14.2 -13.8 -14.2
lo = 200 pA
Full range | -13.7 -13.7
i i 25°C -135 -14 -135 -14
VoM Maximum negatlvg peak Io =2 mA v
output voltage swing Fullrange | -13.4 -13.4
25°C -115 -124 -115 -124
lo =20 mA
Fullrange | -11.5 -115
25°C 80 96 80 96
R =600 Q
Full range 79 79
-si i i 25°C 90 109 90 109
AVD Large-signal ‘d.lffel.'entlal Vo=+10V |R_=2kQ dB
voltage amplification Full range 89 89
25°C 95 118 95 118
RL =10 kQ
Full range 94 94
fi Input resistance Vic=0 25°C 1012 1012 Q
Common
Input mode _ . 25°C 7.5 75
Cj capacitance Vic =0, See Figure 5 pF
Differential 25°C 25 25
z Open-loop output f= 1 MHz 25°C 80 80 Q
o impedance
cMRR Common-mode V|c = V|crmin, 25°C 80 98 80 98 dB
rejection ratio Vo =0, Rs=50Q |Fullrange 79 79
K Supply-voltage rejection Vec+=25Vtox15V, 25°C 82 99 82 99 4B
SVR  ratio (AVce+ IAV|0) Vo =0, Rgs=50Q Full range 80 80

T Full range is —40°C to 85°C.
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TLE208x, TLE208xA, TLE208xY
EXCALIBUR HIGH-SPEED JFET-INPUT
OPERATIONAL AMPLIFIERS

SLOS182B — FEBRUARY 1997 — REVISED JUNE 2001

TLE2082I electrical characteristics at specified free-air temperature, Vcc+ = 15 V (unless

otherwise noted) (continued)

TLE2082I TLE2082Al
PARAMETER TEST CONDITIONS TA UNIT
MIN TYP MAX MIN TYP MAX
Supol " 25°C 2.7 3.1 3.9 2.7 3.1 3.9
upply curren _
lcc (both channels) Vo =0, No load Full 3.9 3.9 mA
range
Crosstalk attenuation Vic =0, RL =2kQ 25°C 120 120 dB
o Vip=1V -30 -45 -30 -45
los Short-circuit output current Vo=0 25°C mA
Vip=-1V 30 48 30 48
TLE2082I operating characteristics at specified free-air temperature, Vcc+ = +15V
TLE2082I TLE2082Al
PARAMETER TEST CONDITIONS TAT UNIT
MIN TYP MAX MIN TYP MAX
25°C 28 40 28 40
SR+ Positive slew rate _ _ Full Vius
Vo(pp) =10V, Ayp =-1, range 22 22
RL =2kQ, Cp =100 pF,
See Figure 1 25°C 30 45 30 45
SR- Negative slew rate Full Vius
range 22 22
’1*2)/3 =t‘1’ To 10 mvV 0.4 0.4
N -V step, o
ts Settling time R = 1kQ, 25°C us
CL = 100 pF TolmV 15 15
i i i f=10Hz 28 28 .
Vi Equivalent input noise 25°C nVAVHZ
voltage f=10 kHz 11.6 11.6
Rg =20 Q, f=10Hz to
; See Figure 3 10 kHz 6 °
VN(PP) _Peak-tofpeak equivalent 25°C n
input noise voltage f=0.1Hzto 06 06
10 Hz ' '
In Equivalentinputnoise 1, - _ f= 10 kHz 25°C 2.8 2.8 fANVHzZ
current
- . VO(PP) =20V, Ayp =10,
THD + N T‘I’ta'nhf.“m"”'c distortion 1 ¢ 74 iz, RL=2kQ, 25°C 0.008% 0.008%
plus noise Rs =25 0
Lo , V| =10mv, RL =2kQ,
B Unity- bandwidth - 25°C 8 10 8 10 MH
1 nity-gain bandwi CL=25pF,  SeeFigure 2 z
Maximum output-swing | VoPp) =20V, Ayp =-1, .
B 2 47 7 47 7 kH
OM" pandwidth RL=2kQ, ~ CL=25pF >C 8 8 ® i
Phase margin at unity V=10 my, R =2kQ, 255G 570 570
Om gain CL =25pF, See Figure 2
1t Full range is —40°C to 85°C.
b" TEXAS
INSTRUMENTS
POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 29




TLE208x, TLE208xA, TLE208xY
EXCALIBUR HIGH-SPEED JFET-INPUT
OPERATIONAL AMPLIFIERS

SLOS182B — FEBRUARY 1997 — REVISED JUNE 2001

TLE2082M electrical characteristics at specified free-air temperature, Vcc+ = £#5 V (unless
otherwise noted)

TLE2082M TLE2082AM
PARAMETER TEST CONDITIONS TAT UNIT
MIN  TYP MAX]| MIN TYP MAX
25°C 0.9 7 0.65 4
Vio Input offset voltage mV
Vic =0, Vo =0, Full range 95 6.5
o Temperature coefficient Rg=50Q Full ranae I sz 50| wrc
VIO o input offset voltage 9 ' ' H
25°C 5 100 5 100 pA
llo Input offset current
Vic =0, Vo =0, Full range 20 20 nA
_ See Figure 4 25°C 15 175 15 175| pA
B Input bias current
Full range 60 60 nA
5 5 5 5
25°C to to to to
- i -1 -19 -1 -19
VIcR Common-mode input Rg =50 Q v
voltage range 5 5
Full range to to
-0.8 -0.8
25°C 3.8 4.1 3.8 4.1
1o =—200 pA
Full range 3.6 3.6
i iti 25°C 3.5 3.9 35 3.9
VoM+ Maximum posmvg peak Io =2 mA v
output voltage swing Full range 3.3 3.3
25°C 15 2.3 15 2.3
o =—-20mA
Full range 14 14
25°C -38 -4.2 -38 -4.2
1o = 200 pA
Fullrange | —-3.6 -3.6
i i 25°C -35 -41 -35 -41
VoM Maximum negatlvg peak Io=2mA v
output voltage swing Fullrange | -3.3 -3.3
25°C -15 -24 -15 -24
1o =20 mA
Fullrange | —-1.4 -14
25°C 80 91 80 91
R =600 Q
Full range 78 78
-si i i 25°C 90 100 90 100
AVD Large-signal .dllffe‘rentlal Vo=+23V |R.=2kQ dB
voltage amplification Full range 88 88
25°C 95 106 95 106
RL =10 kQ
Full range 93 93
fi Input resistance Vic=0 25°C 1012 1012 Q
Input Common mode 25°C 11 11
Cj capaci- Vic =0, See Figure 5 pF
tance Differential 25°C 25 25
Zo Open-loop output impedance |f=1 MHz 25°C 80 80 Q
= i 25°C 70 89 70 89
CMRR Common-mode rejection ratio V|C_ Vicrmin, _ dB
Vo =0, Rs=50Q | Fullrange 68 68
. Supply-voltage rejection ratio |Veoo+ =+5Vto+15V, 25°C 82 99 82 99 4B
SVR  (avces Iavio) Vo =0, Rs=50Q [Fulirange | 80 80

Lon products compliant with MIL-PRF-38535, Class B, this parameter is not production tested.

T Full range is —55°C to 125°C.
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TLE208x, TLE208xA, TLE208xY
EXCALIBUR HIGH-SPEED JFET-INPUT
OPERATIONAL AMPLIFIERS

SLOS182B — FEBRUARY 1997 — REVISED JUNE 2001

TLE2082M electrical characteristics at specified free-air temperature, Vcc+ = 5 V (unless
otherwise noted) (continued)

TLE2082M TLE2082AM
PARAMETER TEST CONDITIONS TAT UNIT
MIN TYP MAX MIN TYP MAX
Suppl " 25°C 2.7 2.9 3.6 2.7 2.9 3.6
upply curren _
lcc (both channels) Vo =0, No load Full 3.6 3.6 mA
range
Crosstalk attenuation Vic =0, RL =2kQ 25°C 120 120 dB
o Vip=1V -35 -35
los Short-circuit output current Vo=0 25°C mA
Vip=-1V 45 45
T Full range is —55°C to 125°C.
TLE2082M operating characteristics at specified free-air temperature, Vcc+ =5V
TLE2082M TLE2082AM
PARAMETER TEST CONDITIONS TAT UNIT
MIN TYP MAX MIN TYP MAX
25°C 35 35
SR+ Positive slew rate Vius
VoPP) = £23V, Ll 180 180 .
ge
Ayp =-1, RL =2kQ, -
CL=100pF, SeeFigure1 | 25°C 38 38
SR- Negative slew rate Eull Vips
O O
range 18 18
?(/D . -1 To 10 mV 0.25 0.25
L -V step, o
tg Settling time RL = 1kQ, 25°C us
CL = 100 pF To1lmV 0.4 0.4
Vi Equivalent input noise f=10Hz 5oC 28 28 VIVHz
voltage f=10kHz 11.6 11.6
Rg =20 Q, f=10Hzto
See Fi 3 6 6
v Peak-to-peak equivalent | =€€ Figure 10 kHz 25oC v
N(PP) input noise voltage f= 0.1 Hzto 06 06 H
10 Hz ' '
In Et?rl:gr?t'em nputnolse 1y, =0, f=10kHz | 25°C 2.8 28 fANHZ
. Vo(pp) =5V, Ayp-=10,
THD + N 0t harmonic f=1kHz, RL=2kQ | 25°C 0.013% 0.013%
distortion plus noise _
Rg=250Q
I . Vi=10mV,  Rp =2kQ,
B Unity- bandwidth 25°C 9.4 9.4 MH
1 nity-gain bandw CL=25pF, See Figure 2 z
Maximum output-swing | Vo(Pp) =4V, Ayp=-1, o
Bom bandwidth RL=2kQ, CL = 25 pF 25°C 2.8 2.8 MHz
Phase margin at unity Vi=10my, RL=2kQ, . . .
%m gain CL=25pF See Figure 2 25°C 56 56
LOn products compliant with MIL-PRF-38535, Class B, this parameter is not production tested.
T Eull range is —55°C to 125°C.
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TLE208x, TLE208xA, TLE208xY
EXCALIBUR HIGH-SPEED JFET-INPUT
OPERATIONAL AMPLIFIERS

SLOS182B — FEBRUARY 1997 — REVISED JUNE 2001

TLE2082M electrical characteristics at specified free-air temperature, Vccs+ = =15 V (unless
otherwise noted)

TLE2082M TLE2082AM
PARAMETER TEST CONDITIONS TAJr UNIT
MIN  TYP MAX| MIN TYP MAX
25°C 11 7 0.7 4
Vio Input offset voltage mV
Vic =0, Vo =0, Full range 9.5 6.5
o Temperature coefficient Rs=50Q Full range 0a 50 oa 50| wrc
VIO o input offset voltage 9 ' ' H
25°C 6 100 6 100 pA
llo Input offset current
Vic =0, Vo =0, Full range 20 20 nA
) See Figure 4 25°C 20 175 20 175| pA
B Input bias current
Full range 65 65 nA
15 15 15 15
25°C to to to to
- i -11 -11.9 -11 -119
VIcR Common-mode input Rg =50 Q v
voltage range 15 15
Full range to to
-10.8 -10.8
25°C 13.8 14.1 13.8 14.1
lo =—200 pA
Fullrange | 13.6 13.6
v Maximum positive peak In = -2 mA 25°C 135 139 135 139 v
OM* " output voltage swing o Fullrange | 13.3 13.3
25°C 11.5 12.3 11.5 12.3
lo =—-20 mA
Full range 114 11.4
25°C -13.8 -14.2 -13.8 -14.2
lo = 200 pA
Full range | —13.6 -13.6
v Maximum negative peak I~ =2 mA 25°C |-135 -14 -135 -14 v
OM=" output voltage swing o Full range | -13.3 “133
25°C -11.5 -124 -115 -124
lo =20 mA
Fullrange | -11.4 -11.4
25°C 80 96 80 96
R =600 Q
Full range 78 78
-si i i 25°C 90 109 90 109
AVD Large-signal .d_lffe‘rentlal Vo=+10V |R_=2kQ dB
voltage amplification Full range 88 88
25°C 95 118 95 118
RL =10 kQ
Full range 93 93
fi Input resistance Vic=0 25°C 1012 1012 Q
Common
Input mode _ . 25°C 7.5 75
Cj capacitance Vic =0, See Figure 5 pF
Differential 25°C 25 25
20 Open-loop output f= 1 MHz 25°C 80 80 Q
impedance
cMRR  Common-mode rejection V|c = V|crmin, 25°C 80 98 80 98 4B
ratio Vo =0, Rs=50Q | Fullrange 78 78
K Supply-voltage rejection Vec+=25Vtox15V, 25°C 82 99 82 99 4B
SVR  ratio (AVcC+/AVI0) Vo =0, Rs=50Q [Fullrange | 80 80

LON products compliant with MIL-PRF-38535, Class B, this parameter is not production tested.
T Full range is —55°C to 125°C.
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TLE208x, TLE208xA, TLE208xY
EXCALIBUR HIGH-SPEED JFET-INPUT
OPERATIONAL AMPLIFIERS

SLOS182B — FEBRUARY 1997 — REVISED JUNE 2001

TLE2082M electrical characteristics at specified free-air temperature, Vcc+ = +15 V (unless
otherwise noted) (continued)

TLE2082M TLE2082AM
T
PARAMETER TEST CONDITIONS AT UNIT
MIN TYP MAX MIN TYP MAX
Sunol " 25°C 2.7 3.1 3.6 2.7 3.1 3.6
upply curren _
lcc (both channels) Vo =0, No load Full 3.6 3.6 mA
range
Crosstalk attenuation Vic =0, RL =2kQ 25°C 120 120 dB
Short-circuit output Vip=1V -30 45 -30 45
los Vo =0 25°C mA
current Vip=-1V 30 48 30 48
T Full range is —55°C to 125°C.
TLE2082M operating characteristics at specified free-air temperature, Vcc+ =15V
TLE2082M TLE2082AM
PARAMETER TEST CONDITIONS TAT UNIT
MIN TYP MAX MIN TYP MAX
25°C 28 40 28 40
SR+ Positive slew rate Eull Vlius
Vop) =10V, Ayp=-1, ran 20 20
ge
RL =2kQ, CL =100 pF,
See Figure 1 25°C 30 45 30 45
SR- Negative slew rate Eull Vips
range 20 20
f(\)/?/zt‘lv To 10 mv 0.4 0.4
tg Settling time RL_= i:g 25°C us
CL = 100 pF TolmV 15 15
Vi Equivalent input noise f=10Hz 5oC 28 28 VIVHZ
voltage f=10 kHz 11.6 11.6
Rs=20Q, [f=10Hzto 6 6
v Peak-to-peak equivalent | S€e Figure 3 10 kHz o50C v
N(PP) input noise voltage f=0.1Hzto 06 06 H
10 Hz ' '
In El?rl::;’ri'em nputnoise =, f= 10 kHz 25°C 2.8 28 fANHZ
- . Vo(pp) =20V, Ayp =10,
THD + N Tlc’ta' harmonic distortion f ¢ 7y, RL=2kQ, 25°C 0.008% 0.008%
plus noise Rg =250
L . Vi=10mV, R =2kQ,
B Unity- bandwidth 25°C u 10 U 10 MH
1 nity-gain bandwi CL=25pF See Figure 2 8 8 z
Maximum output-swing | Vo(pp) =20V, Ayp =-1, .
B 25°C u 637 u 637 kH
OM " pandwidth RL=2kQ,  CL=25pF 478 478 ?
Phase margin at unity Vi=10mV, RL =2kQ, N . .
%m gain CL=25pF See Figure 2 25°C 57 57
LOn products compliant with MIL-PRF-38535, Class B, this parameter is not production tested.
T Full range is —55°C to 125°C.
b" TEXAS
INSTRUMENTS
POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 33




TLE208x, TLE208xA, TLE208xY
EXCALIBUR HIGH-SPEED JFET-INPUT
OPERATIONAL AMPLIFIERS

SLOS182B — FEBRUARY 1997 — REVISED JUNE 2001

TLE2082Y electrical characteristics at Voc+ =15V, Tp = 25°C

TLE2082Y
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX
Vio Input offset voltage Vic =0, Vo =0, Rg=500Q 11 6 mvV
o Input offset current ) 6 100 pA
- Vic =0, Vo =0, See Figure 4
B Input bias current 20 175 pA
15 15
VicrR Common-mode input voltage range Rg=500Q to to \
-1 11.9
lo =—-200 pA 13.8 141
Vom+ Maximum positive peak output voltage swing |lp =-2 mA 135 13.9 \Y
Io=-20mA 15 123
lp =200 pA -13.8 -14.2
VomM— Maximum negative peak output voltage swing | Ip =2 mA -135 -14 \%
lo=20mA -115 -124
R =600 Q 80 96
AvD Large-signal differential voltage amplification |Vo =+ 10V R =2kQ 90 109 dB
R =10 kQ 95 118
fi Input resistance Vic=0 1012 0
Input i Common mode v 0 See Fi 5 7.5 .
G nput capacitance =0, ee Figure
' put cap Differential © 9 25 P
Zp Open-loop output impedance f=1MHz 80 Q
CMRR Common-mode rejection ratio Vic = V|crmin, Vo =0, Rg=500Q 80 98 dB
=+ + =
ksvr Supply-voltage rejection ratio (AVcc+ /AV|0) \égEtSO 55 ViozlsV, Vo =0. 82 99 dB
Icc Supply current (both channels) Vo =0, No load 2.7 3.1 3.9 mA
- VD=1V -30 —45
los Short-circuit output current Vo=0 mA
Vip=-1V 30 48
‘Ui TEXAS
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TLE208x, TLE208xA, TLE208xY
EXCALIBUR HIGH-SPEED JFET-INPUT
OPERATIONAL AMPLIFIERS

SLOS182B — FEBRUARY 1997 — REVISED JUNE 2001

TLE2084C electrical characteristics at specified free-air temperature,

otherwise noted)

Vce+ = #5 V (unless

TLE2084C TLE2084AC
PARAMETER TEST CONDITIONS TAT UNIT
MIN  TYP MAX | MIN TYP MAX
v Inout offset volt. 25°C -1.6 7 -05 4 v
nput offset voltage m
1o P g Vic =0, Vo =0, Full range 9.1 6.1
Temperature coefficient Rs=50Q o
VIO o input offset voltage Full range 10.1 30 10.1 30 | pvieC
25°C 15 100 15 100 pA
o Input offset current
Vic=0, Vo =0, Full range 1.4 1.4 nA
, See Figure 4 25°C 20 175 20 175 pA
B Input bias current
Full range 5 5 nA
5 5 5 5
25°C to to to to
v Common-mode input Re =500 -1 -19 -1 -19 Vv
ICR  yoltage range S= 5 5
Full range to to
-0.9 -0.9
25°C 3.8 4.1 3.8 4.1
lo =—200 pA
Full range 3.7 3.7
v Maximum positive peak ln = —2 mA 25°C 3.5 3.9 35 3.9 v
OM+  output voltage swing 0=-<m Full range 3.4 3.4
25°C 15 2.3 15 2.3
o =—-20 mA
Full range 15 15
25°C -3.8 -4.2 -3.8 -4.2
Io = 200 pA
Fullrange | -3.7 -3.7
v Maximum negative peak I = 2 mA 25°C -35 -41 -35 -41 v
OM-" output voltage swing o=em Fullrange | -3.4 -34
25°C -15 -24 -15 -24
Io =20 mA
Fullrange | —-1.5 -15
25°C 80 91 80 91
R =600 Q
Full range 79 79
A Large-signal differential Vaz=+23V R =2ka 25°C 90 100 90 100 B
VD voltage amplification 0==< L= Full range 89 89
25°C 95 106 95 106
RL = 10 kQ
Full range 94 94
T Input resistance Vic=0 25°C 1012 1012 Q
Inout it Vic =0, Common mode 25°C 11 1 F
G nput capacitance :
' putcap See Figure 5 [Differential 25°C 25 25 P
20 Open-loop output f= 1 MHz 25°C 80 80 Q
impedance
- = i 25°C 70 89 70 89
CMRR Cqmmon mpde V|C_ V|crmin, B 4B
rejection ratio Vo =0, Rs=50Q Full range 68 68
K Supply-voltage rejection |Vcc+=+5Vito£15V, 25°C 82 99 82 99 4B
SVR  ratio (AVcc+ /AV|0) Vo =0, Rs=500Q Full range 80 80
Supply current —0o load 25°C 5.2 6.3 7.5 5.2 6.3 7.5
ICC (four amplifiers) Vo=0.  Noloa Full range 75 751 ™
ay Crosstalk attenuation Vic =0, R =2kQ 25°C 120 120 dB

T Full range is 0°C to 70°C.
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TLE208x, TLE208xA, TLE208xY
EXCALIBUR HIGH-SPEED JFET-INPUT
OPERATIONAL AMPLIFIERS

SLOS182B — FEBRUARY 1997 — REVISED JUNE 2001

TLE2084C electrical characteristics at specified free-air temperature, Vcc+ = *5 V (unless
otherwise noted) (continued)

TLE2084C TLE2084AC
PARAMETER TEST CONDITIONS TAT UNIT
MIN  TYP MAX MIN  TYP MAX
| Short-circuit output Ve =0 Vib=1V o50C —35 —35 A
0s current 0= Vip=-1V 45 45
T Full range is 0°C to 70°C.
TLE2084C operating characteristics at specified free-air temperature, Vcc+ =5V
TLE2084C TLE2084AC
PARAMETER TEST CONDITIONS TAT UNIT
MIN TYP MAX MIN TYP MAX
25°C 35 35
SR+ Positive slew rate Full 2 22 Vius
Vo(pp) =+2.3V, range
Ayp =-1, RL =2kQ, -
CL=100pF, SeeFigure1l | 25°C 38 38
SR- Negative slew rate Vius
g Full 29 22 H
range
;\\QD . -1 To 10 mv 0.25 0.25
ts Settling time R-L :stQ 25°C us
CL = 100 pF TolmV 0.4 0.4
Equivalent input noise f=10Hz 28 28
° V/VH
Vn voltage f=10 kHz 25°C 11.6 11.6 nvivHz
Rg=20Q, f=10Hzto 6 6
v Peak-to-peak equivalent | See Figure 3 10 kHz 25°C v
N(PP)  input noise voltage f=0.1Hz to H
10 Hz 0.6 0.6
In El?rfgrilem nputnoise |y, =0, f=10 kHz 25°C 2.8 2.8 fAVHzZ
- . Voppp)=5V, Ayp~=10,
THD + N T?Jg'nhoai‘g:m'c distortion ¢ 77 kiz, R = 2kQ, 25°C 0.013% 0.013%
P Rg =250
I _ Vi=10mv,  R_=2kQ, .
B1 Unity-gain bandwidth CL =25 pF, See Figure 2 25°C 9.4 9.4 MHz
Maximum output-swing [ Vopp)=4V, Ayp=-1, R
Bowm bandwidth RL=2kQ, c =25pF |[|3%°C 28 28 MHz
Phase margin at unity V=10 mV, R =2kQ, o o R
om gain CL=25pF See Figure 2 25°C 56 56

T Full range is 0°C to 70°C.
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TLE208x, TLE208xA, TLE208xY
EXCALIBUR HIGH-SPEED JFET-INPUT
OPERATIONAL AMPLIFIERS

SLOS182B — FEBRUARY 1997 — REVISED JUNE 2001

TLE2084C electrical characteristics at specified free-air temperature,

otherwise noted)

Vee+ = 15 V (unless

TLE2084C TLE2084AC
PARAMETER TEST CONDITIONS TAT UNIT
MIN  TYP MAX| MIN TYP MAX
v Inout offset volt 25°C -1.6 7 -0.5 4 v
nput offset voltage m
1o P g Vic =0, Vo =0, Full range 9.1 6.1
Temperature coefficient Rs=50Q o
[*iViTe) of input offset voltage Full range 10.1 30 10.1 30| pvieC
25°C 15 100 15 100 pA
o Input offset current
Vic=0, Vo =0, Full range 1.4 1.4 nA
_ See Figure 4 25°C 25 175 25 175| pA
B Input bias current
Full range 5 5 nA
15 15 15 15
25°C to to to to
v Common-mode input | o o -1 -11.9 -1 -119 v
ICR  yoltage range S= 15 15
Full range to to
-10.9 -10.9
25°C 13.8 14.1 13.8 14.1
lo =—200 pA
Full range 13.7 13.7
v Maximum positive peak o= —2 mA 25°C 135 139 135 139 v
OM+  output voltage swing o=-em Fullrange | 134 13.4
25°C 11.5 12.3 11.5 12.3
Io=—-20 mA
Full range 115 115
25°C -13.8 -14.2 -13.8 -14.2
1o = 200 pA
Full range | -13.7 -13.7
Maximum negative 25°C 137 —14 137 _14
VoMm- Peak output voltage lo=2mA : : \%
swing Fullrange | -13.6 -13.6
25°C -115 -124 -115 -124
Io = 20 mA
Fullrange | -11.5 -11.5
25°C 80 96 80 96
R =600 Q
Full range 79 79
A Large-signal differential Vaz=+10V |R =2ka 25°C 90 109 90 109 B
VD voltage amplification 0== L= Full range 89 89
25°C 95 118 95 118
RL =10kQ
Full range 94 94
Ti Input resistance Vic=0 25°C 1012 1012 Q
Inout it Vic =0, Common mode 25°C 7.5 7.5 E
G nput capacitance ;
' putcap See Figure 5 [Differential 25°C 25 25 P
2o Open-loop output f=1MHz 25°C 80 80 Q
impedance
- Vic=V i 25°C 80 98 80 98
CMRR Cgmmon mpde IC_ |CRMIN, ) 4B
rejection ratio Vo =0, Rg=50Q Full range 79 79
K Supply-voltage rejection | Vcc+=+5Vtox15V, 25°C 82 99 82 99 4B
SVR  ratio (AVCcc+/AV|0) Vo =0, Rs =50 Q Fullrange | 81 81
Supply current B 25°C 5.2 6.5 7.5 5.2 6.5 7.5
'CC (four amplifiers) vo=0.  Noload Full range 75 75| ™
ay Crosstalk attenuation V|c =0, R =2kQ 25°C 120 120 dB
1 Full range is 0°C to 70°C.
{i’
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TLE208x, TLE208xA, TLE208xY
EXCALIBUR HIGH-SPEED JFET-INPUT
OPERATIONAL AMPLIFIERS

SLOS182B — FEBRUARY 1997 — REVISED JUNE 2001

TLE2084C electrical characteristics at specified free-air temperature, Vcc+ = £15 V (unless
otherwise noted) (continued)

TLE2084C TLE2084AC
PARAMETER TEST CONDITIONS TAT UNIT
MIN  TYP MAX MIN TYP MAX
Short-circuit output Vip=1V -30 45 -30 45
oS e ouR Vo=0 L 25°C mA
curren Vip=-1V 30 48 30 48
T Full range is 0°C to 70°C.
TLE2084C operating characteristics at specified free-air temperature, Vecc+ =15V
TLE2084C TLE2084AC
PARAMETER TEST CONDITIONS T/_\T UNIT
MIN TYP MAX MIN TYP MAX
25°C 25 40 25 40
SR+ Positive slew rate Full V/us
Vopp)=10V, Ayp=-1, range 22 22
R =2kQ, CL =100 pF, -
See Figure 1 25°C 30 45 30 45
SR- Negative slew rate Full 25 25 Vius
range
/i\(\)/I\D/:t‘lv To 10 mV 0.4 0.4
N -V step, o
ts Settling time R = 1kg, U 25°C e e us
c =100pF |'°-M : :
i i i f=10Hz 28 28 .
Vi Equivalent input noise 25°C nVVHZ
voltage f=10kHz 11.6 11.6
Rg =20 Q, f=10Hz to 6 6
v Peak-to-peak equivalent | S€€ Figure 3 10 kHz 250C v
N(PP) input noise voltage f=0.1Hzto H
0.6 0.6
10 Hz
In Efrfg:tlem nputnoise 1, - =, f = 10 kHz 25°C 2.8 2.8 fANAZ
- . Vo(pp) =20V, Ayp =10,
THD + N T?Jg'nhoai‘;r;m”'c distortion | ¢ =317 R = 2 kQ, 25°C 0.008% 0.008%
P Rg=25Q
N , V| =10 mv, RL =2kQ, .
Bq Unity-gain bandwidth CL = 25 pF See Figure 2 25°C 8 10 8 10 MHz
Maximum output-swing | Vopp) =20V, Ayp =-1, R
Bom bandwidth RL = 2 kQ, CL =25 pF 25°C 478 637 478 637 kHz
Phase margin at V=10 mV, RL =2kQ, 25°C 570 570
%m unity gain CL=25pF, See Figure 2

T Full range is 0°C to 70°C.
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TLE208x, TLE208xA, TLE208xY
EXCALIBUR HIGH-SPEED JFET-INPUT
OPERATIONAL AMPLIFIERS

SLOS182B — FEBRUARY 1997 — REVISED JUNE 2001

TLE2084M electrical characteristics at specified free-air temperature, Vcc+ = 5 V (unless

otherwise noted)

TLE2084M TLE2084AM
PARAMETER TEST CONDITIONS TAT UNIT
MIN  TYP MAX| MIN TYP MAX
v Inout offset volt 25°C -1.6 7 -0.5 4 v
nput offset voltage m
1o P g Vic =0, Vo =0, Full range 125 95
Temperature coefficient Rs=50Q 0 O o
aVIO  of input offset voltage Full range 10.1 30 10.1 30 pviec
25°C 15 100 15 100 pA
o Input offset current
Vic =0, Vo =0, Full range 20 20 nA
, See Figure 4 25°C 20 175 20 175| pA
B Input bias current
Full range 65 65 nA
5 5 5 5
25°C to to to to
v Common-mode input [ _ -1 -19 -1 -19 v
ICR  yoltage range S= 5 5
Full range to to
-0.8 -0.8
I = 200 LA 25°C 3.8 4.1 3.8 4.1
0= K Full range 3.6 3.6
v Maximum positive peak In=—2 mA 25°C 3.5 3.9 35 3.9 v
OM+ output voltage swing [0~ ~=™ Fullrange | 33 33
25°C 1.5 2.3 15 2.3
o =—20 mA
Full range 1.4 14
25°C -38 -42 -38 —-42
lo = 200 pA
) ) Fullrange | -3.6 -3.6
Vow. peakouputvatage  |10=2ma 2oC_1 95 4 — v
OM- o=2m
swing Full range -3.3 -3.3
25°C -15 -24 -15 -24
lo =20 mA
Fullrange | -1.4 -14
25°C 80 91 80 91
RL =600 Q
Full range 78 78
A Large-signal differential Va=£23V R =2ka 25°C 90 100 90 100 B
VD voltage amplification 0==2 L= Full range 88 88
25°C 95 106 95 106
RL =10kQ
Full range 93 93
T Input resistance Vic=0 25°C 1012 1012 Q
Inout it Vic =0, Common mode 25°C 11 1 F
G nput capacitance .
' putcap See Figure 5 [Differential 25°C 25 25 P
2o Open-loopoutput f=1 MHz 25°C 80 80 Q
impedance
- = i 25°C 70 89 70 89
CMRR Cgmmon mpde V|C_ V|crmin, ) 4B
rejection ratio Vo =0, Rg=50Q Full range 68 68
K Supply-voltage rejec- Vcc+=+5Vtox15YV, 25°C 82 99 82 99 4B
SVR tionratio(AVcc+ /AVi0) [ Vo =0, Rs=500Q Full range 80 80
| Supply current Ve =0 No load 25°C 5.2 6.3 7.5 5.2 6.3 7.5 A
CC  (four amplifiers) o=" ooa Full range 75 75] "
ay Crosstalk attenuation Vic =0, R =2kQ 25°C 120 120 dB
LOn products compliant with MIL-PRF-38535, Class B, this parameter is not production tested.
T Eull range is —55°C to 125°C.
{i’
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TLE208x, TLE208xA, TLE208xY
EXCALIBUR HIGH-SPEED JFET-INPUT
OPERATIONAL AMPLIFIERS
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TLE2084M electrical characteristics at specified free-air temperature, Vcc+ = £#5 V (unless
otherwise noted) (continued)

TLE2084M TLE2084AM
PARAMETER TEST CONDITIONS TA UNIT
MIN TYP  MAX MIN TYP MAX
Short-circuit output B Vip=1V . —35 —35
los  current Vo=0 Vip=-1V 25°C 45 45 mA
TLE2084M operating characteristics at specified free-air temperature, Vcc+ =5V
TLE2084M TLE2084AM
PARAMETER TEST CONDITIONS TAT UNIT
MIN TYP MAX MIN TYP MAX
25°C 35 35
SR+ Positive slew rate Full V/us
Vo(pp) =£2.3V, range 185 185
AVD:_l’ RLZZKQ, S
CL=100pF, SeeFigure1 | 25°C 38 38
SR- Negative slew rate Vlius
g Full 180 180 M
range
AvD =-1, To 10 mV 0.25 0.25
tg Settling time é:’jtlei’g 25°C us
CL =100 pF TolmV 0.4 0.4
Equivalent input noise f=10Hz 28 28
V 25°C nVHz
: voltage f = 10 kHz 116 116
Rs=20Q, |f=10Hzto 6 6
v Peak-to-peak equivalent | S€€ Figure 3 10 kHz 50C v
N(PP) input noise voltage f=0.1 Hzto 0.6 0.6 H
10 Hz ’ ’
In Eaulvalentinputnoise yic =, f=10kHz | 25°C 2.8 28 ANz
- . Vopr)=5V, Ayp=10,
THD + N T?J:'nho"’;;’:c’”'c distortion 1 £ % iz, RL=2kQ, | 25°C 0.013% 0.013%
P Rg=250Q
o . Vi=10mV, R =2kQ, .
Bq Unity-gain bandwidth CL = 25 pF See Figure 2 25°C 9.4 9.4 MHz
Maximum output-swing VopPp)=4V, Ayp=-1, o
BOM  pandwidth RL=2ka, cL=25pF | 2°C 2.8 28 MHz
Phase margin at unity Vi=10mV, RL =2kQ, . . .
%m gain CL =25pF, See Figure 2 25°C 56 56

LON products compliant with MIL-PRF-38535, Class B, this parameter is not production tested.
T Full range is —55°C to 125°C.
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TLE208x, TLE208xA, TLE208xY
EXCALIBUR HIGH-SPEED JFET-INPUT
OPERATIONAL AMPLIFIERS

SLOS182B — FEBRUARY 1997 — REVISED JUNE 2001

TLE2084M electrical characteristics at specified free-air temperature,

otherwise noted)

Vee+ = 215 V (unless

TLE2084M TLE2084AM
PARAMETER TEST CONDITIONS TAT UNIT
MIN  TYP MAX]| MIN TYP MAX
v Inout offset volt 25°C -1.6 7 -0.5 4 v
nput offset voltage m
1o P g Vic =0, Vo =0, Full range 125 75
Temperature coefficient Rs=50Q 0 O o
VIO o input offset voltage Full range 10.1 30 10.1 30 pviec
25°C 15 100 15 100 pA
o Input offset current
Vic =0, Vo =0, Full range 20 20 nA
, See Figure 4 25°C 25 175 25 175| pA
B Input bias current
Full range 65 65 nA
15 15 15 15
25°C to to to to
v Common-mode input Re =500 -1 -119 -1 -119 v
ICR  yoltage range S= 15 15
Full range to to
-10.8 -10.8
25°C 13.8 141 13.8 141
lo =—200 pA
Full range 13.6 13.6
v Maximum positive peak In =2 mA 25°C 135 139 135 139 v
OM+  output voltage swing o=-em Fullrange | 13.3 133
25°C 11.5 12.3 115 12.3
o =—20 mA
Full range 11.4 114
25°C -13.8 -14.2 -13.8 -14.2
lo = 200 pA
Fullrange | —13.6 -13.6
v Maximum negative peak I = 2 mA 25°C -13.5 -14 -13.5 -14 v
OM-"output voltage swing o=sm Fullrange | —13.3 -13.3
25°C -115 -124 -115 -124
lo =20 mA
Fullrange | —11.4 -11.4
25°C 80 96 80 96
RL =600 Q
Full range 78 78
A Large-signal differential Va=£10V |R =2k 25°C 90 109 90 109 B
VD voltage amplification o0== L= Full range 88 88
25°C 95 118 95 118
RL =10kQ
Full range 93 93
T Input resistance Vic=0 25°C 1012 1012 Q
Inout it Vic =0, Common mode 25°C 7.5 7.5 E
G nput capacitance .
' putcap See Figure 5 [Differential 25°C 25 25 P
2o Open-loop output f=1MHz 25°C 80 80 Q
impedance
- = i 25°C 80 98 80 98
CMRR Cgmmon mpde V|C_ V|crmin, ) 4B
rejection ratio Vo =0, Rg=50Q Full range 78 78
K Supply-voltage rejection | Vcc+=+5Vto+15V, 25°C 82 99 82 99 4B
SVR  ratio (AVcC+/AVIQ) Vo =0, Rs=50Q Full range 80 80
Supply current _ 25°C 5.2 6.5 7.5 5.2 6.5 7.5
'CC (four amplifiers) Vo=0.  Noload Full range 75 75| ™
ay Crosstalk attenuation Vic =0, R =2kQ 25°C 120 120 dB

LOn products compliant with MIL-PRF-38535, Class B, this parameter is not production tested.

T Full range is —55°C to 125°C.
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TLE208x, TLE208xA, TLE208xY
EXCALIBUR HIGH-SPEED JFET-INPUT
OPERATIONAL AMPLIFIERS

SLOS182B — FEBRUARY 1997 — REVISED JUNE 2001

TLE2084M electrical characteristics at specified free-air temperature, Vccs+ = =15 V (unless
otherwise noted) (continued)

TLE2084M TLE2084AM
PARAMETER TEST CONDITIONS TA UNIT
MIN TYP  MAX MIN TYP MAX
| Short-circuit output Ve =0 Vip=1V p50C —30 45 —30 45 A
OS  current 0~ Vip=-1V 30 48 30 48
TLE2084M operating characteristics at specified free-air temperature, Vcc+ =15V
TLE2084M TLE2084AM
PARAMETER TEST CONDITIONS TAT UNIT
MIN TYP MAX MIN TYP MAX
25°C 25 40 25 40
SR+ Positive slew rate Full V/us
Vopp) =10V, range 17 17
Ayp = -1, RL =2KkQ, "
C_=100pF, SeeFigure1 | 25°C 0 45 0 45
SR- Negative slew rate Vlius
9 Full 20 20 [
range
Ayp =-1, To 10 mV 0.4 0.4
tg Settling time éO\_/ itlfg, 25°C us
L= :
CL = 100 pF To1lmV 1.5 1.5
Equivalent input noise f=10Hz 28 28
V 25°C nVHz
n voltage f=10 kHz 11.6 11.6
Rs=20Q, |f=10Hzto 6 6
v Peak-to-peak equivalent | S€€ Figure 3 10 kHz 250C v
N(PP) input noise voltage f=0.1 Hz to H
10 Hz 0.6 0.6
Equivalent input noise _ _ o
In current Vic=0, f=10 kHz 25°C 2.8 2.8 fANNHz
- . Vo(pp) =20V, Ayp =10,
THD + N T?:Z"nho"}gzon'c distortion f ¢ 7" ki, RL=2ka, | 25°C 0.008% 0.008%
P Rg=250Q
N . Vi=10mV, R =2kQ, . 0 0
B1 Unity-gain bandwidth CL = 25 pF, See Figure 2 25°C 8 10 8 10 MHz
Maximum output-swing Vo(pp) =20V, Ayp =-1, R U U
BoMm bandidth RL S Dk, Cl2ospr | 25°C | a8l 637 478 637 kHz
Phase margin at unity V=10 my, RL =2kQ, o o o
om gain CL=25pF, See Figure 2 25°C 57 57

LOn products compliant with MIL-PRF-38535, Class B, this parameter is not production tested.
T Full range is —55°C to 125°C.
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TLE208x, TLE208xA, TLE208xY
EXCALIBUR HIGH-SPEED JFET-INPUT

OPERATIONAL AMPLIFIERS

SLOS182B — FEBRUARY 1997 — REVISED JUNE 2001

TLE2084Y electrical characteristics at Vcc+ = 15V, Tp = 25°C (unless otherwise noted)

TLE2084Y
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX
Vio Input offset voltage \’4?:500' 0 Vo =0, 7 mv
llo Input offset current Vic =0, Vo =0, 15 100 pA
B Input bias current See Figure 4 25  175| pA
15 15
VICR Common-mode input voltage range Rgs=50Q to to \
-11 11.9
lo =—200 pA 13.8 141
VoMm+ Maximum positive peak output voltage swing lo=-2mA 135 13.9 Vv
lo =—20 mA 15 123
lo =200 pA -13.8 -14.2
VoM—  Maximum negative peak output voltage swing lo=2mA -13.5 -14 \%
lo =20 mA -11.5 -124
R =600 Q 80 96
AvD Large-signal differential voltage amplification Vo==10V RL =2kQ 90 109 dB
R =10kQ 95 118
Ti Input resistance Vic=0 1012 Q
. Vic =0, Common mode 7.5
Ci Input capacitance See Figure 5 Differential 25 P
Zo Open-loop output impedance f=1MHz 80 Q
CMRR  Common-mode rejection ratio VIC_= VicRmin, Vo=0. 80 98 dB
Rg=50Q
ksvr Supply-voltage rejection ratio (AVcc+ /AV|0) \égczisz ;5 Vio£l5V.Vo =0, 82 99 dB
Icc Supply current (four amplifiers) Vo =0, No load 5.2 6.5 7.5 mA
o B VD=1V -30 —45
los Short-circuit output current Vo=0 ViD=—1V %0 T mA
I
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TLE208x, TLE208xA, TLE208xY
EXCALIBUR HIGH-SPEED JFET-INPUT
OPERATIONAL AMPLIFIERS

SLOS182B — FEBRUARY 1997 — REVISED JUNE 2001

PARAMETER MEASUREMENT INFORMATION

10 kQ

1 Includes fixture capacitance T Includes fixture capacitance

Figure 1. Slew-Rate Test Circuit Figure 2. Unity-Gain Bandwidth
and Phase-Margin Test Circuit

t Includes fixture capacitance

2kQ
Vec+ Ground Shield g Vee+
. Vo Vo
Rs Rs Vece- Vce-
1 1 L _L Picoammeters
Figure 3. Noise-Voltage Test Circuit Figure 4. Input-Bias and Offset-

Current Test Circuit
Vee+
IN— —T—h
Cj - Vo
IN+ _LT 'di +
Cic /= T Cic Vce-

Figure 5. Internal Input Capacitance

typical values

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

input bias and offset current

At the picoampere bias-current level typical of the TLE208x and TLE208xA, accurate measurement of the bias
becomes difficult. Not only does this measurement require a picoammeter, but test socket leakages can easily
exceed the actual device bias currents. To accurately measure these small currents, Texas Instruments uses
a two-step process. The socket leakage is measured using picoammeters with bias voltages applied but with
no device in the socket. The device is then inserted in the socket and a second test is performed that measures
both the socket leakage and the device input bias current. The two measurements are then subtracted
algebraically to determine the bias current of the device.
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TLE208x, TLE208xA, TLE208xY
EXCALIBUR HIGH-SPEED JFET-INPUT
OPERATIONAL AMPLIFIERS

SLOS182B — FEBRUARY 1997 — REVISED JUNE 2001

TYPICAL CHARACTERISTICS

Table of Graphs

FIGURE
Vio Input offset voltage Distribution 6,7,8
ayvio Input offset voltage temperature coefficient Distribution 9,10, 11
llo Input offset current vs Free-air temperature 12-15
| Inbut bi ¢ vs Free-air temperature 12-15
1B nput bias curren vs Supply voltage 16
VICR Common-mode input voltage range vs Free-air temperature 17
VD Differential input voltage vs Output voltage 18, 19
vs Output current 20,21
VoM + Maximum positive peak output voltage vs Free-air temperature 24,25
vs Supply voltage 26
vs Output current 22,23
VoM- Maximum negative peak output voltage vs Free-air temperature 24,25
vs Supply voltage 26
VopPp) Maximum peak-to-peak output voltage vs Frequency 27
Vo Output voltage vs Settling time 28
A L ianal diff ial Vol lificati vs Load resistance 29
WD arge-signal differential voltage amplification |, Free-air temperature 30, 31
AvD Small-signal differential voltage amplification | vs Frequency 32,33
L . vs Frequency 34
CMRR Common-mode rejection ratio vs Free-air temperature 35
K Suppl it ecti i vs Frequency 36
SVR upply-voltage rejection ratio vs Free-air temperature 37
vs Supply voltage 38, 39, 40
Icc Supply current vs Free-air temperature 41,42, 43
vs Differential input voltage 44 — 49
vs Supply voltage 50
los Short-circuit output current vs Elapsed time 51
vs Free-air temperature 52
vs Free-air temperature 53, 54
SR Slew rate vs Load resistance 55
vs Differential input voltage 56
Vn Equivalent input noise voltage vs Frequency 57
v | ferred noi | vs Noise bandwidth frequency 58
n nput-referred noise voltage Over a 10-second time interval 59
Third-octave spectral noise density vs Frequency bands 60
THD +N  Total harmonic distortion plus noise vs Frequency 61, 62
Bq Unity-gain bandwidth vs Load capacitance 63
. . vs Free-air temperature 64
Gain-bandwidth product vs Supply voltage 65
Gain margin vs Load capacitance 66
vs Free-air temperature 67
Om Phase margin vs Supply voltage 68
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Phase shift vs Frequency 32, 33
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TLE208x, TLE208xA, TLE208xY
EXCALIBUR HIGH-SPEED JFET-INPUT
OPERATIONAL AMPLIFIERS
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TYPICAL CHARACTERISTICS

Table of Graphs (Continued)

FIGURE
Noninverting large-signal pulse response vs Time 70
Small-signal pulse response vs Time 71
Zo Closed-loop output impedance vs Frequency 72
ay Crosstalk attenuation vs Frequency 73

DISTRIBUTION OF TLE2081 DISTRIBUTION OF T1.£2082

INPUT OFFSET VOLTAGE INPUT OFFSET VOLTAGE
30 20 T T T T T T T T
Ve = +15\‘/ 600 Units Tested From One Wafer Lot
ce . 18} Voo =415V
27— Tpa =25°C T B,
P Package | A
24 9 Jr 16 P Package
o X
! 14
| 1)
2 — T 12
5 ° 2 ay
© ° 10 1—
15 )
a i g
I b= 8
£ 12 o
[} o
8 o
o 9 2 6 —
a
4
° = A L
3
1 0
0 —4-32_-24-16—
_4 _24 08 0.8 24 4 4-32-24 ]I_.6 068]tf 0 VO.I8 1.6 f/.4 32 4
V|0 - Input Offset Voltage — mV Vio~ Input Offset Voltage —m
Figure 6 Figure 7
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TLE208x, TLE208xA, TLE208xY
EXCALIBUR HIGH-SPEED JFET-INPUT
OPERATIONAL AMPLIFIERS

SLOS182B — FEBRUARY 1997 — REVISED JUNE 2001

Percentage of Units — %

Percentage of Amplifiers — %

TYPICAL CHARACTERISTICS

DISTRIBUTION OF TLE2084

INPUT OFFSET VOLTAGE DISTRIBUTION OF TLE2081 INPUT OFFSET

VOLTAGE TEMPERATURE COEFFICIENT

50 . . .
Vees =15V 30 11
45 Tp =25°C Vecc=+15V
N Package 27 Tp = - 55 °C to 125°C
40 — 1 P Package
24
= |
35 — é o1 u
(3]
30 =
E_ 18
25 < s
20 o O
% 12
15 c
(]
10 o 6 =
5 3 —
0 |
_ _ _ 0
8 4\1/.3 | 1.gff V1'I6 4\'/8 8 -40-32-24 -16 -8 O 8 16 24 32 40
10~ Input Offset Voltage —m ay|jo — Temperature Coefficient — uV/°C
Figure 8 Figure 9
DISTRIBUTION OF TLE2082 INPUT OFFSET DISTRIBUTION OF TLE2084 INPUT OFFSET
VOLTAGE TEMPERATURE COEFFICIENT VOLTAGE TEMPERATURE COEFFICIENT
30 T T T T 30 T T T T
310 Amplifiers Vce: =15V
27t Vcc=+15V 27 Ta =-55°Cto 125°C
Ta =—55°Cto 125°C N Package
24 P Package < 24
21 o 21 B
- 3
18 = 18
[ IS
15 < 15
— o -
12 > 12
- £ 1
9 e 9
E [
6 6
3 3
Ll e ] Ll
-30-24-18 -12 -6 0 6 12 18 24 30 -40-32-24 -16 -8 O 8 16 24 32 40
ay|o — Temperature Coefficient — pVv/°C ay|o — Temperature Coefficient — uv/°C
Figure 10 Figure 11
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TLE208x, TLE208xA, TLE208xY
EXCALIBUR HIGH-SPEED JFET-INPUT
OPERATIONAL AMPLIFIERS

SLOS182B — FEBRUARY 1997 — REVISED JUNE 2001

TYPICAL CHARACTERISTICST

TLE2081 AND TLE2082 TLE2084
INPUT BIAS CURRENT AND INPUT OFFSET CURRENT INPUT BIAS CURRENT AND INPUT OFFSET CURRENT
'S Vs
< FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
T 100 <« 0=
2 F Vect =45V n Veccr =15V
§ - Vic=0 7 I Vic=0
= - VA =0 c [ Vo =0
3 10 ° / g 10 o /
o) / @ /
5 S /
Q s 7
= y 4 /- ° 7
V4 c I VA 2z
o 7 y4 © 1B -/ 7
S / ,/ _ ) L/ » |
8 o1 A AL 0 ™ o1 o _|
E I” I” S Il
+— Q. 7z
2 V4 =
£ B LA | v
I 001 A 2 oo01
S o
— - c
- — 5
S @
o 0.001 ~ 0.001
= -75 -55 =35 -15 -5 25 45 65 85 105 125 -75 -55 -35 -15 -5 25 45 65 85 105 125
Ta — Free-Air Temperature — °C Tpa — Free-Air Temperature — °C
Figure 12 Figure 13
TLE2081 AND TLE2082 TLE2084
INPUT BIAS CURRENT AND INPUT OFFSET CURRENT INPUT BIAS CURRENT AND INPUT OFFSET CURRENT
'S Vs
< FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
f gy=—---e——————————— < W ——————r
@2 - Vcc+=x15V ‘|: - Vcc+=x15V
§ - Vic=0 7 %) - Vic=0
= ~ VA =0 c ~ Vo=0
3 10 ° / U:J 10 o /
S s A % s A
s / 5 /
Q s 7
= 7/ /- ° 7
y A c V4 4
i) 7 7/ © / y
g / 1/ o // //
3 01 a4 @ 01 /A
E 77— 2 ’/‘q’
3 - — £ /,/ 7 |
= ,’ ||O | L~ / ||O
| 001 — A ERNS —— ——
o —=
= — he]
c
hel @
S @
o 0.001 — 0.001
= -75-55 -35 -15 5 25 45 65 85 105 125 -75 -55 -35 -15 5 25 45 65 85 105 125
Tp — Free-Air Temperature — °C Tp — Free-Air Temperature — °C
Figure 14 Figure 15

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

Q’ TeEXAS
INSTRUMENTS

48 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265




TLE208x, TLE208xA, TLE208xY
EXCALIBUR HIGH-SPEED JFET-INPUT
OPERATIONAL AMPLIFIERS

SLOS182B — FEBRUARY 1997 — REVISED JUNE 2001

TYPICAL CHARACTERISTICST

INPUT BIAS CURRENT

COMMON-MODE INPUT VOLTAGE RANGE

Vs Vs
TOTAL SUPPLY VOLTAGE FREE-AIR TEMPERATURE
106 T T T Vce++0.5 -
Vicmax =Vce+ >| Rg=50Q
| Ta =125°C g
105 Vicmin A % Vee+ y
A — jcmax
T | A :
| 4 &
= 10 I 7, = Vcc+-05 8
2 S T .
5 | 5
8 103 £ Voe-+35
m
= | 3 T — Vicmin
g_ = \\
c 102 c  Vcc-+3
IS cc
| o \\
Ta = 25°C £
@ | £
- o
10l l, T T LI) Vce-+25
| Ta =-55°C 0
| g
100 Voo +2
0 5 10 15 20 25 30 35 40 -75-55 -35-15 5 25 45 65 85 105 125
Vcc - Total Supply Voltage (referred to Vcc-) -V Tp — Free-Air Temperature — °C
Figure 16 Figure 17
DIFFERENTIAL INPUT VOLTAGE DIFFERENTIAL INPUT VOLTAGE
Vs Vs
OUTPUT VOLTAGE OUTPUT VOLTAGE
400 — 400 : :
Vecece=15V Vece=+15V
300 Vic=0 300}— Vic=0
> Rg=50Q > Rg =50 Q
Tp = 25°C Ta =250
& 200 RL=600Q _ L 00} TAEHC
(o)) (o))
g | g
£ 100 RL =2kQ S 100
3 RL =10 kQ 2 RL =10kQ
£ 0 I — £ 0
g v RL = 10kQ g '§ RL=10kQ
c c
o -100 // © -100 RL =2 kO
b= RL =2kQ =
2 200 i i 2 —200 /
o a) -
~ R =600 Q = /RL—GOOQ
> 300 L > _300 {
—400 —400
-5 -4 -3 -2 -10 O 1 2 3 4 -15 -10 -5 0 5 10 15
Vo — Output Voltage — V Vo — Output Voltage — V
Figure 18 Figure 19
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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TLE208x, TLE208xA, TLE208xY
EXCALIBUR HIGH-SPEED JFET-INPUT
OPERATIONAL AMPLIFIERS

SLOS182B — FEBRUARY 1997 — REVISED JUNE 2001

TYPICAL CHARACTERISTICST

TLE2081 AND TLE2082
MAXIMUM POSITIVE PEAK OUTPUT VOLTAGE
VS
OUTPUT CURRENT
15
13.5

10.5 \

™
\

75
\ Ta = 25°C
6 |

Ta = 125°C

4.5

151 vege=+15V

Vom+— Maximum Positive Peak Output Voltage — V

L1

0 -5 -10 -15 -20-25-30-35-40 -45-50
lo — Output Current — mA
Figure 20
TLE2081 AND TLE2082
MAXIMUM NEGATIVE PEAK OUTPUT VOLTAGE
Vs
OUTPUT CURRENT
-15
S~
-13.5 \
\
_12 T~ Tp=-55°C |
Y\
-10.5 \ §\
\ \ Tp =25°C
. L
1A

Tp = 85°C —|
Ta = 125°C

-15[7 veg+=+15V

L
0 5 10 15 20 25 30 35 40 45 50

lo — Output Current — mA
Figure 22

VoM — — Maximum Negative Peak Output Voltage — V

Vom+— Maximum Positive Peak Output Voltage — V

VoM - — Maximum Negative Peak Output Voltage — V

TLE2084
MAXIMUM POSITIVE PEAK OUTPUT VOLTAGE
Vs
OUTPUT CURRENT
15
12
N
N
9
Ta = 125°C Ta=85°C
6
3
Vcc+=%15V
0
0 -10 -20 -30 —-40 -50
lo — Output Current — mA
Figure 21
TLE2084
MAXIMUM NEGATIVE PEAK OUTPUT VOLTAGE
Vs
OUTPUT CURRENT
-15
~12 | L Ta =-55°C
TA= 125¢ \ N——
|
Ta =85°C Ta =25°C
-9
-6
-3
Vcc+=%15V
o |
0 10 20 30 40 50
lo — Output Current — mA
Figure 23

 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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TLE208x, TLE208xA, TLE208xY
EXCALIBUR HIGH-SPEED JFET-INPUT
OPERATIONAL AMPLIFIERS

SLOS182B — FEBRUARY 1997 — REVISED JUNE 2001

TYPICAL CHARACTERISTICST

MAXIMUM PEAK OUTPUT VOLTAGE
VS
FREE-AIR TEMPERATURE

MAXIMUM PEAK OUTPUT VOLTAGE
VS
FREE-AIR TEMPERATURE

5 T T T 15 T T I T on(
lo = —200 pA - o = 200 pA lo = 200 pA

> 4 | 145

i lo=-2mA o

2 3 g 14 :
= S

o > =
S 2 o = ~20 mA — Z 135 lo=2mA
= 3 lo=-2mA
s 5 13
3 e}
o > lo =20 mA
§ O Vcct=#5V § 12.5 —
o
£ lo=—-20mA —
-1 O
E g 12 \\
E lo =20 mA % 115
) p=
S 5 Loon
=
3 Io =2mA 5
> -4 : i > 10517 veox=%15V
Io = 200 pA
-5 0 H ol [ |

-75 -55-35-15 5 25 45 65 85 105 125
Ta — Free-Air Temperature — °C
Figure 24

-75 -55-35-15 5 25 45 65 85 105 125
Tpa — Free-Air Temperature — °C
Figure 25

MAXIMUM PEAK OUTPUT VOLTAGE MAXIMUM PEAK-TO-PEAK OUTPUT VOLTAGE

VS VS
SUPPLY VOLTAGE FREQUENCY
25 T T >| 30 y S TIVERRRLL ——T
Tp = 25°C ° ccr=* Tp = 25°C, RL =2kQ
> 2 _ g 125°C
° lo =—200 pA = S o5
> 15 >
B / 5
Q P - =
> 10 = Io=—-2mA =]
§_ , 2 20
= 5 lo=-20mA s Tp =-55°C
o o
X [
g 0 g 15
ﬂ' g Tp = 25°C
_5 lo=20mA o) A= )
g | DE- 125°C
— ] 10 I I
g -10 lo=2mA 2 Vec+=#5V
s 15 Io = 200 pA é
@] | 5 | N
> 20 o
a Ta =-55°C i
-25 o 0 LIl :
0 25 5 75 10 125 15 175 20 225 25 100 k iMm 10M
IVcc+| - Supply Voltage — V f — Frequency — Hz
Figure 26 Figure 27

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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TLE208x, TLE208xA, TLE208xY
EXCALIBUR HIGH-SPEED JFET-INPUT
OPERATIONAL AMPLIFIERS
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TYPICAL CHARACTERISTICST

OUTPUT VOLTAGE
'S
SETTLING TIME
12.5
10
10 mv
75
> 1mVv
[ 5 '
g | ]
IS 25 / L Vcc+=%15V _|
s ' = Rising RL = 1kQ
Z 0 CL=100pF —]
= \ - Falling Ay=-1
3 -25 \ Ta = 25°C —
|
O _5 i
= 1mv
-75
10 mV
-10
-125
0 0.5 1 1.5 2
tg — Settling Time — ps
Figure 28
LARGE-SIGNAL DIFFERENTIAL
VOLTAGE AMPLIFICATION
Vs
FREE-AIR TEMPERATURE
110
107
RL = 10kQ T
= 104 T
8
o 7 101 —
£ S RL =2kQ T ——
= .= I —
o= 98
® Q
C
o = 95
o g
0 <
9 (4] 92 o~
=
g
>
< 86
| Vcc:=#5V
83 Vo=%23V
80 L1 |

-75-55-35-15 5

25 45 65 85 105 125

Ta — Free-Air Temperature — °C
Figure 30

Ayp — Large-Signal Differential

Ayp — Large-Signal Differential

Voltage Amplification — dB

Voltage Amplification — dB

LARGE-SIGNAL DIFFERENTIAL
VOLTAGE AMPLIFICATION
Vs
LOAD RESISTANCE
125 T T T TTT
Vic=0
Rg =50 Q
| Tp =25°C =TT
120+ TA > —
115 a
/
Vcec+ =15 \9/
110 7
/ 7]
105 —~
/ A
/ A Vecs=+5V
100 / // CC+
95 f
/
90
0.1 1 10 100
R| — Load Resistance — kQ
Figure 29
LARGE-SIGNAL DIFFERENTIAL
VOLTAGE AMPLIFICATION
VS
FREE-AIR TEMPERATURE
125 | | T T T
R =10 kQ Vcciztlsv
121 L Vo=#10V
\
113 e ——
RL =2kQ
109 —_—
\\
105
101
97 R =600 Q
—
93 T
89
85

-75-55-35-15 5 25 45 65 85 105 125

Tp — Free-Air Temperature — °C
Figure 31

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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TLE208x, TLE208xA, TLE208xY
EXCALIBUR HIGH-SPEED JFET-INPUT
OPERATIONAL AMPLIFIERS
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TYPICAL CHARACTERISTICS

SMALL-SIGNAL DIFFERENTIAL VOLTAGE
AMPLIFICATION AND PHASE SHIFT

Ayp — Small-Signal Differential

Ayp - Small-Signal Differential

Voltage Amplification — dB

Voltage Amplification — dB

VS
FREQUENCY
140 | | | 0°
\Y =+15V
120 \\ R(L:Eiz ko  —20°
. C| =100 pF
100 Gain Tp = 25°C — 40°
\ [\
\ Phase Shift =
60 N 80° &
40 N 0 §
\ 100 s
o
20 120°
0 140°
-20 \ 160°
40 \ 180°
1 10 100 1k 10k 100k 1M 10M 100M
f —Frequency — Hz
Figure 32
SMALL-SIGNAL DIFFERENTIAL VOLTAGE
AMPLIFICATION AND PHASE SHIFT
VS
FREQUENCY
; R
CL =100 pF
20 :\ Phas‘e Shl‘ft 100°
\\\ CL=25pF
\\ \ﬁ
10 \ 120° .
<
N ?
\\ Gain a
0 i i 140° £
CL =100 pF
Vec+=115V N\ CL=25pF
-10} vic=0 '\ 160°
Rc=2kQ \
Tp = 25°C \ \
-20 || A 180°
1 4 10 40 100

f — Frequency — MHz

Figure 33
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VS VS
FREQUENCY FREE-AIR TEMPERATURE
100 | | 100
'mci’ 90 N Vcc+=+15V -mclé 97
h=l - o Vcc+=%15V
5 80— Vcce=%5V N = 94
g N\ g
5 70 N\ 5 9
3 3
2 ®0 & % N Vcce =45V
3 50 3 85
o (o]
= \ >
c 40 s 82
: \| ¢
g 30 g 79
o \\ [e]
9 20 Vic=0 9 76
| - _ | .
@ Vo=0 @ Vic = Vicrmin
4 Rg=50Q o _
s lO—T — 250C s 73F Vo=0
O A O Rg =500
0 | 70
10 100 1k 10k 100k 1M  10M -75-55-35-15 5 25 45 65 85 105 125
f — Frequency — Hz Tp — Free-Air Temperature — °C
Figure 34 Figure 35
SUPPLY-VOLTAGE REJECTION RATIO SUPPLY-VOLTAGE REJECTION RATIO
VS VS
FREQUENCY FREE-AIR TEMPERATURE
120 | 120
[a0] \k [a0]
o SVR+ - 114
1 100 I kSVR +
o o
2 = 108
@ 80 24
5 \\ N 5 102
3] 3]
2 \ 2 96
g 60 S \ o
& kSVR—\ o % =
(o))
S 40 N\ s v kSVR-
= N P
S S 84
> >
=) | _ 2 78
2 20 AVecc=15Vi0o£15V N \ =)
v Vic=0 \ o [ AVcc+=t5Vto 15V
| _ | 72 *
x o} YVO=0 « Vic=0
a RSZSOOQ \ n 66 Vo=0
~ Tp = 25°C x Rg=500Q
-20 ' 60 —
10 100 1k 10k 100k 1M 10M -75-55-35 -15 5 25 45 65 85 105 125
f — Frequency — Hz Tp — Free-Air Temperature — °C
Figure 36 Figure 37

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

TYPICAL CHARACTERISTICST

COMMON-MODE REJECTION RATIO

COMMON-MODE REJECTION RATIO
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TLE208x, TLE208xA, TLE208xY
EXCALIBUR HIGH-SPEED JFET-INPUT
OPERATIONAL AMPLIFIERS
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TYPICAL CHARACTERISTICST

TLE2081 TLE2082
SUPPLY CURRENT SUPPLY CURRENT
VS VS
SUPPLY VOLTAGE SUPPLY VOLTAGE
4 T T 4 T T
Vic=0 Vic=0
36 Vo=0 38—Vvp=0
No Load No Load
3.2 3.6
< <
€ 28 —— T o34
L, Ta=25°C z . Ta =125°C |
= . = : —
5 3 / ///
o 2 Ta =125°C - 2 3 —
> > = —_— Tp = 25°C
S 16 S 28 |
a U|> T
o 12 Tp =-55°C L 26 Tp =-55°C
RS L
0.8 2.4
0.4 2.2
0 2
0 2 4 6 8 10 12 14 16 18 20 0 25 5 75 10 125 15 17.5 20 225 25
[Vcc +l — Supply Voltage -V [Vcc+l — Supply Voltage -V
Figure 38 Figure 39
TLE2084 TLE2081
SUPPLY CURRENT SUPPLY CURRENT
VS VS
SUPPLY VOLTAGE FREE-AIR TEMPERATURE
10 T 4 T T
Vic=0 Vic=0
Vo=0 36F Vo=0
No Load No Load
8 TA=125°C —— 3.2
< <
E E 28
€ . c
2 6 s 24
2 Vcc+ =115V —
2 Tp =-55°C Ta=25°C 2
3 4 S 16 ;ﬁé=: —
UI) UI) Vcc+=15V
0 o 12
o L
2 0.8
0.4
0 0
0 2 4 6 8 10 12 14 16 18 20 -75-55-35 -15 5 25 45 65 85 105 125

|Vcc+l — Supply Voltage -V
Figure 40

Ta — Free-Air Temperature — °C
Figure 41

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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TLE208x, TLE208xA, TLE208xY
EXCALIBUR HIGH-SPEED JFET-INPUT
OPERATIONAL AMPLIFIERS
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TYPICAL CHARACTERISTICST

TLE2082 TLE2084
SUPPLY CURRENT SUPPLY CURRENT
Vs Vs
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
3.5 T T 10 T T
Vic=0 Vic=0
341Vp=0 Vo =0
No Load No Load
3.3 9
< <
E 32 £
J Vec+ = +15V L
S 31 & 8
— . M— put
= ~— =
3 yd 3
> >
a / — =
S 29 7 3 7
@ - / L~ Vece=#5V @ Vec+=#15V
O ) (@) i L .
8 yd 8 ] ——
2.7 v 6 s — Vcc+=#5V ]
2.6
25 5
-75-55-35-15 5 25 45 65 85 105 125 -75-55-35-15 5 25 45 65 85 105 125
Tp — Free-Air Temperature — °C Ta — Free-Air Temperature — °C
Figure 42 Figure 43
TLE2081 TLE2082
SUPPLY CURRENT SUPPLY CURRENT
Vs VS
DIFFERENTIAL INPUT VOLTAGE DIFFERENTIAL INPUT VOLTAGE
12 T 14 T
Vcec+=5V Vcec+=5V
T Vce-=0 Vce_=0 _|
10 = Vic=+45V —} 12 Vic=45V
< Tp =25°C < Tp =25°C
I= Open Loop c 10 Open Loop —]
I 8 No Load — I \ No Load
5 <
= \ t e
o 6 O \
= >
= =
= \ g °
T4 ?
Q
9 \ g
: \ \
N 2
0 0
-05 -0.25 0 0.25 0.5 -05 -0.25 0 0.25 0.5
V|p — Differential Input Voltage — V V|p — Differential Input Voltage — V
Figure 44 Figure 45

 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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Icc - Supply Current — mA

lcc— Supply Current — mA

TYPICAL CHARACTERISTICS

TLE2084 TLE2081
SUPPLY CURRENT SUPPLY CURRENT
Vs Vs
DIFFERENTIAL INPUT VOLTAGE DIFFERENTIAL INPUT VOLTAGE
20 T 25 T T T
— Vcc+=%15V
Veec+=5V =
) \\ vee-=0, | ” e
N Vic=45V | L A=
1o \ Ta =25°C < 20 N Open Loop
14 Open Loop  _| % 18 \ No Load
\ No Load = \
12 o 15
\ \
10 13
\ 2
8 < S 10
a
I
6 Q 8
°
4 5
2 3
0 0
-05 -0.25 0 0.25 0.5 -1.5 -0.9 -03 0 03 0.9 1.5
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Figure 46 Figure 47
TLE2082 TLE2084
SUPPLY CURRENT SUPPLY CURRENT
Vs Vs
DIFFERENTIAL INPUT VOLTAGE DIFFERENTIAL INPUT VOLTAGE
40 T T T
2 ' L Vees =15V
Vecs =15V 36 Vic=0  —
™~ Vic=0, T = 25°C
20 Ta=25°C  __ | 32— Open Loop —]
Open Loop < \ No Load
No Load % 28 N
5 \
15 g 24
: \
> 20
g \
10 s 16 \
lo 12
< \
5 8 \
N 4
0 0
-1.5 -1 -05 0 0.5 1 15 -15-12-09-06-03 0 03 06 09 12 15
V|p — Differential Input Voltage — V V|p — Differential Input Voltage — V
Figure 48 Figure 49

{’? TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 57



TLE208x, TLE208xA, TLE208xY
EXCALIBUR HIGH-SPEED JFET-INPUT
OPERATIONAL AMPLIFIERS

SLOS182B — FEBRUARY 1997 — REVISED JUNE 2001

TYPICAL CHARACTERISTICST
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SHORT-CIRCUIT OUTPUT CURRENT SLEW RATE
VS VS
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
80 45 T T T
1 Vecs-25v
< 64 Vip=-1V 43 R =2kQ
= T ——_ Vec+=+15V CL =100 pF
JURN : — 41
g ” \h\ " 39
T ~ E SR—
3 Vec+= %5V < >
5 16 I 37 =
o ()
g 0 § 35
g -16 Vin =1V Vcc+=%5V Ul) 33 //
A I L ] & @ /
s ™~ %)
.(% [ — /
I —48 Vcc+=%15V 29
%)
O _64 27
Vo=0
-80 e 25
-75-55-35-15 5 25 45 65 85 105 125 —-75-55-35-15 5 25 45 65 85 105 125
Tp — Free-Air Temperature — °C Ta — Free-Air Temperature — °C
Figure 52 Figure 53

 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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TLE208x, TLE208xA, TLE208xY
EXCALIBUR HIGH-SPEED JFET-INPUT
OPERATIONAL AMPLIFIERS

SLOS182B — FEBRUARY 1997 — REVISED JUNE 2001

TYPICAL CHARACTERISTICST
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Figure 56

f — Frequency —Hz

Figure 57

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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TLE208x, TLE208xA, TLE208xY
EXCALIBUR HIGH-SPEED JFET-INPUT
OPERATIONAL AMPLIFIERS

SLOS182B — FEBRUARY 1997 — REVISED JUNE 2001
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TYPICAL CHARACTERISTICS
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Figure 60 Figure 61
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TLE208x, TLE208xA, TLE208xY
EXCALIBUR HIGH-SPEED JFET-INPUT
OPERATIONAL AMPLIFIERS

SLOS182B — FEBRUARY 1997 — REVISED JUNE 2001
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TYPICAL CHARACTERISTICST
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Figure 65

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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TLE208x, TLE208xA, TLE208xY

EXCALIBUR HIGH-SPEED JFET-INPUT

OPERATIONAL AMPLIFIERS

SLOS182B — FEBRUARY 1997 — REVISED JUNE 2001
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TYPICAL CHARACTERISTICST
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 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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TLE208x, TLE208xA, TLE208xY
EXCALIBUR HIGH-SPEED JFET-INPUT
OPERATIONAL AMPLIFIERS

SLOS182B — FEBRUARY 1997 — REVISED JUNE 2001

TYPICAL CHARACTERISTICST
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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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TLE208x, TLE208xA, TLE208xY
EXCALIBUR HIGH-SPEED JFET-INPUT
OPERATIONAL AMPLIFIERS

SLOS182B — FEBRUARY 1997 — REVISED JUNE 2001

APPLICATION INFORMATION

input characteristics

The TLE208x, TLE208xA, and TLE208xB are specified with a minimum and a maximum input voltage that if
exceeded at either input could cause the device to malfunction. Because of the extremely high input impedance
and resulting low bias current requirements, the TLE208x, TLE208xA, and TLE208xB are well suited for
low-level signal processing; however, leakage currents on printed-circuit boards and sockets can easily exceed
bias current requirements and cause degradation in system performance. It is good practice to include guard
rings around inputs (see Figure 74). These guards should be driven from a low-impedance source at the same
voltage level as the common-mode input.

Vi
Vo \4
— Vo
Vo
\4

R2

R1 R3

= R4

R3 _R2 = = =

Where R4 ~ RIL

Figure 74. Use of Guard Rings

TLE2081 input offset voltage nulling

The TLE2061 series offers external null pins that can be used to further reduce the input offset voltage. The
circuit of Figure 75 can be connected as shown if the feature is desired. When external nulling is not needed,
the null pins may be left unconnected.

IN-
ou
IN+ N2
N1
5kQ

Figure 75. Input Offset Voltage Nulling

T
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TLE208x, TLE208xA, TLE208xY
EXCALIBUR HIGH-SPEED JFET-INPUT
OPERATIONAL AMPLIFIERS

SLOS182B — FEBRUARY 1997 — REVISED JUNE 2001

APPLICATION INFORMATION

macromodel information

Macromodel information provided was derived using PSpicel] Parts[] model generation software. The Boyle
macromodel (see Note 4) and subcircuit in Figure 58 were generated using the TLE208x typical electrical and
operating characteristics at Ta =25°C. Using this information, output simulations of the following key parameters
can be generated to a tolerance of 20% (in most cases):

® Maximum positive output voltage swing ® Unity-gain frequency
® Maximum negative output voltage swing ® Common-mode rejection ratio
® Slew rate ® Phase margin
® Quiescent power dissipation ® DC output resistance
® Input bias current ® AC output resistance
® Open-loop voltage amplification ® Short-circuit output current limit
NOTE 4: G.R.Boyle, B.M. Cohn, D. O. Pederson, and J. E. Solomon, “Macromodeling of Integrated Circuit Operational Amplifiers”, IEEE Journal
of Solid-State Circuits, SC-9, 353 (1974).
3
Vee+
RSS L|ss
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2 10
IN- —® <+
T
IN+ —@
1 1 oo 12
C1l
RD1 RD2 RO1
DE
4 N
- +
VE ouT
.SUBCKT TLE208x 12345 R2 6 9  100.0E3
Cl 11 12 22E-12 RD1 4 11  3.003E3
C2 6 7  10.00E-12 RD2 4 12  3.003E3
DC 5 53 DX ROL 8 5 80
DE 54 5 DX RO2 7 99 80
DLP 90 91 DX RP 3 4  27.30E3
DLN 92 90 DX RSS 10 99  500.0E3
DP 4 3 DX VB 9 0 DCO
EGND 99 O0POLY (2)(3,0)(40)0.5.5 VC 3 53 DC220
FB 7 99 POLY (5)VBVCVEVLPVLNO VE 54 4 DC220
+ ....5.607E6 —6E6 6E6 6E6 —6E6 VLIM 7 8 DCO
GA 6 0 11 12 333.0E-6 VLP 91 0 DC45
GCMO 6 10 99 7.43E-9 VLN 0 92 DC45
ISS 3 10 DC 400.0E-6 .MODEL DX D (IS=800.0E—18)
HLIM9O 0  VLIM1K .MODEL JX PJF (IS=15.00E-12 BETA=554.5E—6
Joo1n 2 103X + VTO=—6)
J2 12 1 103X .ENDS

Figure 76. Boyle Macromodel and Subcircuit

PSpice and Parts are trademarks of MicroSim Corporation.
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PACKAGING INFORMATION
Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ )
TLE2081ACD Obsolete Production SOIC (D) | 8 - - Call Tl Call Tl Oto 70 2081AC
TLE2081ACDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 2081AC
TLE2081ACDR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 2081AC
TLE2081ACP Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type -40 to 85 TLE2081AC
TLE2081ACP.A Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type -40 to 85 TLE2081AC
TLE2081AID Active Production SOIC (D) | 8 75| TUBE Yes NIPDAU Level-1-260C-UNLIM -40 to 85 2081Al
TLE2081AID.A Active Production SOIC (D) | 8 75| TUBE Yes NIPDAU Level-1-260C-UNLIM -40 to 85 2081Al
TLE2081AIP Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type -40 to 85 TLE2081Al
TLE2081AIP.A Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type -40 to 85 TLE2081Al
TLE2081CD Obsolete Production SOIC (D) | 8 - - Call Tl Call Tl 0to 70 2081C
TLE2081CDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 2081C
TLE2081CDR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 70 2081C
TLE2081CP Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type Oto 70 TLE2081CP
TLE2081CP.A Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type Oto 70 TLE2081CP
TLE2081ID Obsolete  Production SOIC (D) | 8 - - Call Tl Call Tl -40 to 85 2081l
TLE2081IDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM - 2081l
TLE2081IDR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 20811
TLE2081IP Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type - TLE2081IP
TLE2081IP.A Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type -40 to 85 TLE2081IP
TLE2082ACD Obsolete  Production SOIC (D) | 8 - - Call Tl Call Tl 0to 70 2082AC
TLE2082ACDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM - 2082AC
TLE2082ACDR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 2082AC
TLE2082ACP Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type - TLE2082AC
TLE2082ACP.A Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type -40 to 85 TLE2082AC
TLE2082AID Obsolete Production SOIC (D) | 8 - - Call Tl Call Tl -40 to 85 2082Al
TLE2082AIDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM - 2082Al
TLE2082AIDR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 2082Al
TLE2082AIDRG4 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM - 2082Al
TLE2082AIDRG4.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 2082Al
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Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ®) Ball material Peak reflow ®)
@ ®)

TLE2082AIP Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type - TLE2082Al
TLE2082AIP.A Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type -40 to 85 TLE2082Al
TLE2082CD Obsolete Production SOIC (D) | 8 - - Call Tl Call Tl 0to 70 2082C
TLE2082CDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM - 2082C

TLE2082CDR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 2082C
TLE2082CP Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type - TLE2082CP
TLE2082CP.A Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type -40 to 85 TLE2082CP
TLE2082CPE4 Active Production PDIP (P) | 8 50 | TUBE - Call Tl Call Tl See TLE2082CP
TLE2082ID Obsolete  Production SOIC (D) | 8 - - Call Tl Call Tl -40 to 85 2082l
TLE2082IDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM - 20821
TLE2082IDR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 2082l
TLE2082IDRG4 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM - 20821
TLE2082IDRG4.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 2082I
TLE2082IP Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type - TLE2082IP
TLE2082IP.A Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type -40 to 85 TLE2082IP
TLE2084ACDW Active Production SOIC (DW) | 16 40 | TUBE Yes NIPDAU Level-1-260C-UNLIM 0to 70 TLE2084AC
TLE2084ACDW.A Active Production SOIC (DW) | 16 40 | TUBE Yes NIPDAU Level-1-260C-UNLIM Oto 70 TLE2084AC
TLE2084ACN Active Production PDIP (N) | 14 25| TUBE Yes NIPDAU N/A for Pkg Type 0to 70 TLE2084ACN
TLE2084ACN.A Active Production PDIP (N) | 14 25| TUBE Yes NIPDAU N/A for Pkg Type Oto 70 TLE2084ACN
TLE2084CDW Active Production SOIC (DW) | 16 40 | TUBE Yes NIPDAU Level-1-260C-UNLIM 0to 70 TLE2084C
TLE2084CDW.A Active Production SOIC (DW) | 16 40 | TUBE Yes NIPDAU Level-1-260C-UNLIM Oto 70 TLE2084C
TLE2084CDWR Active Production SOIC (DW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM - TLE2084C
TLE2084CDWR.A Active Production SOIC (DW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 TLE2084C
TLE2084CN Active Production PDIP (N) | 14 25| TUBE Yes NIPDAU N/A for Pkg Type - TLE2084CN
TLE2084CN.A Active Production PDIP (N) | 14 25| TUBE Yes NIPDAU N/A for Pkg Type -40 to 85 TLE2084CN
TLE2084I1DW Active Production SOIC (DW) | 16 40 | TUBE Yes NIPDAU Level-1-260C-UNLIM -40 to 85 TLE2084l
TLE2084IDW.A Active Production SOIC (DW) | 16 40 | TUBE Yes NIPDAU Level-1-260C-UNLIM -40 to 85 TLE2084l

@ status: For more details on status, see our product life cycle.
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https://www.ti.com/product/TLE2082A/part-details/TLE2082AIP
https://www.ti.com/product/TLE2082/part-details/TLE2082CD
https://www.ti.com/product/TLE2082/part-details/TLE2082CDR
https://www.ti.com/product/TLE2082/part-details/TLE2082CP
https://www.ti.com/product/TLE2082/part-details/TLE2082ID
https://www.ti.com/product/TLE2082/part-details/TLE2082IDR
https://www.ti.com/product/TLE2082/part-details/TLE2082IP
https://www.ti.com/product/TLE2084A/part-details/TLE2084ACDW
https://www.ti.com/product/TLE2084A/part-details/TLE2084ACN
https://www.ti.com/product/TLE2084/part-details/TLE2084CDW
https://www.ti.com/product/TLE2084/part-details/TLE2084CDWR
https://www.ti.com/product/TLE2084/part-details/TLE2084CN
https://www.ti.com/product/TLE2084/part-details/TLE2084IDW
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
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@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

) | ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |<— KO 4 P1—p|
IR T
© © ol Bo W
el |
. Diameter ' '
Cavity +| A0 |¢
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
T Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O O O 0 0 Sprocket Holes
| |
T T
Nt I )
A-—q-—4 t-—T--1
Q3 1 Q4 Q3 | User Direction of Feed
% A |
T T
=
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)

TLE2081ACDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLE2081CDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLE2081IDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1

TLE2082ACDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLE2082AIDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLE2082AIDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1

TLE2082AIDRG4 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1

TLE2082CDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLE2082IDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1

TLE2082IDRG4 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1

TLE2084CDWR SOIC DwW 16 2000 330.0 16.4 10.75 | 10.7 2.7 12.0 | 16.0 Q1

Pack Materials-Page 1
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TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

TLE2081ACDR SOIC D 8 2500 353.0 353.0 32.0
TLE2081CDR SoIC D 8 2500 353.0 353.0 32.0
TLE2081IDR SolIC D 8 2500 353.0 353.0 32.0
TLE2082ACDR SOIC D 8 2500 353.0 353.0 32.0
TLE2082AIDR SOIC D 8 2500 340.5 338.1 20.6
TLE2082AIDR SoIC D 8 2500 353.0 353.0 32.0
TLE2082AIDRG4 SolIC D 8 2500 353.0 353.0 32.0
TLE2082CDR SOIC D 8 2500 353.0 353.0 32.0
TLE2082IDR SOIC D 8 2500 353.0 353.0 32.0
TLE2082IDRG4 SoIC D 8 2500 353.0 353.0 32.0
TLE2084CDWR SolIC DW 16 2000 350.0 350.0 43.0

Pack Materials-Page 2
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TUBE
T - Tube

height L - Tubelength

< n < n
« Lt < Lt

' 5
w-Tube| I U U _
> width %%
; v

— B - Alignment groove width

\ 4

*All dimensions are nominal

Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
TLE2081ACP P PDIP 8 50 506 13.97 11230 4.32
TLE2081ACP.A P PDIP 8 50 506 13.97 11230 4.32
TLE2081AID D SoIC 8 75 505.46 6.76 3810 4
TLE2081AID D SoIC 8 75 507 8 3940 4.32
TLE2081AID.A D SOIC 8 75 505.46 6.76 3810 4
TLE2081AID.A D SoIC 8 75 507 8 3940 4.32
TLE2081AIP P PDIP 8 50 506 13.97 11230 4.32
TLE2081AIP.A P PDIP 8 50 506 13.97 11230 4.32
TLE2081CP P PDIP 8 50 506 13.97 11230 4.32
TLE2081CP.A P PDIP 8 50 506 13.97 11230 4.32
TLE2081IP P PDIP 8 50 506 13.97 11230 4.32
TLE2081IP.A P PDIP 8 50 506 13.97 11230 4.32
TLE2082ACP P PDIP 8 50 506 13.97 11230 4.32
TLE2082ACP.A P PDIP 8 50 506 13.97 11230 4.32
TLE2082AIP P PDIP 8 50 506 13.97 11230 4.32
TLE2082AIP.A P PDIP 8 50 506 13.97 11230 4.32
TLE2082CP P PDIP 8 50 506 13.97 11230 4.32
TLE2082CP.A P PDIP 8 50 506 13.97 11230 4.32
TLE2082IP P PDIP 8 50 506 13.97 11230 4.32
TLE2082IP.A P PDIP 8 50 506 13.97 11230 4.32
TLE2084ACDW DW SoIC 16 40 506.98 12.7 4826 6.6
TLE2084ACDW.A DwW SoIC 16 40 506.98 12.7 4826 6.6
TLE2084ACN N PDIP 14 25 506 13.97 11230 4.32
TLE2084ACN.A N PDIP 14 25 506 13.97 11230 4.32
TLE2084CDW DW SoIC 16 40 506.98 12.7 4826 6.6
TLE2084CDW.A DwW SoIC 16 40 506.98 12.7 4826 6.6
TLE2084CN N PDIP 14 25 506 13.97 11230 4.32
TLE2084CN.A N PDIP 14 25 506 13.97 11230 4.32
TLE2084IDW DW SoIC 16 40 506.98 12.7 4826 6.6
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Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
TLE2084IDW.A DW SOIC 16 40 506.98 12.7 4826 6.6
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PACKAGE OUTLINE
SOIC - 1.75 mm max height

DOOO8A

SMALL OUTLINE INTEGRATED CIRCUIT

SEATING PLANE\
re———— .228-.244 TYP

58019 ([0 B1[C]
PIN 1 ID AREA

6X[.050
: o [1.27] —] \
T == %
I T |
— 2X |
.189-.197
[4.81-5.00] % 150 |
NOTE 3 [3.81] ?
] u
4X (0°-15%) \
- == ‘
L\ J 5 T p—
3] 8X .012-.020 }
150-.157 —— [0.31-0.51] —={ .069 MAX
[3,\.1801%528] |9 [.010[0.25)0) [c|A[B] [1.75]

‘\‘_

[ 1 .‘\‘ ‘\1 .005-.010 TYP
: J [0.13-0.25]
4X (0°-15°) \/ j‘

SEE DETAIL A

'
. arﬁ ‘L .004-.010
0-8 [0.11-0.25]
.016-.050
[0.41-1.27] DETAIL A
(041) =  TYPICAL
[1.04]

4214825/C 02/2019

NOTES:

. Linear dimensions are in inches [millimeters]. Dimensions in parenthesis are for reference only. Controlling dimensions are in inches.
Dimensioning and tolerancing per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed .006 [0.15] per side.

. This dimension does not include interlead flash.

. Reference JEDEC registration MS-012, variation AA.

[N

(G200 w N
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EXAMPLE BOARD LAYOUT
DOOO8SA SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

8X (.061 )
[1.55] SYMM
SEE
L ¢ DETAILS

— :

8X (.024) j C?
[0.6] SYMM
- ) P ¢

! ! ~— (R.002 ) TYP
_ [0.05]
=3 s

6X (.050 ) | |

[1.27]
~ (-[5143]) — ™

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:8X

SOLDER MASK SOLDER MASK
METAL /OPENING OPENING‘\ /“S”S[Sggmii

|
|
EXPOSED /
METAL EXPOSED N 2
4 METAL
L .0028 MAX .0028 MIN
[0.07] [0.07]
ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4214825/C 02/2019

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

DOOO8A

8X (.061 )
[1.55] SYMM

¥ 1
8X (.024) T

[0.6]

SYMM

—- iy
| | (R.002 ) TYP

0.05
o [T Js oo

6X (.050 ) — ! !

[1.27]
Li (.213) 4J
[5.4]

SOLDER PASTE EXAMPLE
BASED ON .005 INCH [0.125 MM] THICK STENCIL
SCALE:8X

4214825/C 02/2019

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.

9. Board assembly site may have different recommendations for stencil design.
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MECHANICAL DATA

P (R—PDIP—T8)

PLASTIC DUAL—=IN—LINE PACKAGE

0.400 (10,16)
035 (9,00) 7
5
[ ™M ;
0.260 (6,60)
0.240 (6,10)
° ‘
P8 S WS I Wy

0.045 (1,14) 0.325 (8,26)
0.030 (0,76) | [© —0.020 (0,51) MIN 0.300 (7,62)
/ T o 38)
\ 0.200 (5,08) MAX TGouge Plane
L Seating Plane
0.125 (3,18) MIN (0,25) NOM
0.100 (2,54) O 430 (10, 92
MAX
0.021 (0,53)
€ 5015 (0,38)
[]0.010 (0,25) W]
4040082/E  04/2010
NQTES: A. Al linear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.
C. Falls within JEDEC MS—001 variation BA.
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MECHANICAL DATA

N (R—PDIP—T**) PLASTIC DUAL—IN—LINE PACKAGE
16 PINS SHOWN
< A oM PINS ™1 44 16 18 20
16 9
- AWK | (e | (1969) | (2557 | (26.92)
0.745 | 0.745 | 0.850 | 0.940
D) %&2?&) ACMING 1 1892y | (18,92) | (21,59) | (23,88)
PR ey ey ey e ey gy g Yo\ VXS\;\?\O&N A BB AC AD
w J L 8
0.070 (1,78)
0085 (114 O
0.045 (1,14) .
—» rom(om Yo 0.020 (0,51) MIN % —

\ 5 0.015 (0,38)
T 0.200 (5,08) MAX

4+ v L Seating Plane
? 0.125 (3,18) MIN (0,25) NOM

—J 0.430 (10,92) MAX L

r_——-\

? Gauge Plane

0.021 (0,53)
0.015 (0,38)

[4]0.010 (0,25) W]

)

U 14/18 Pin Only "

= 20 Pin vendor option

4040049/€ 12/2002

NOTES:  A. All linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.

@ Falls within JEDEC MS—001, except 18 and 20 pin minimum body length (Dim A).
@ The 20 pin end lead shoulder width is a vendor option, either half or full width.
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GENERIC PACKAGE VIEW
DW 16 SOIC - 2.65 mm max height

7.5x 10.3, 1.27 mm pitch SMALL OUTLINE INTEGRATED CIRCUIT

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4224780/A
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PACKAGE OUTLINE
DWOO16A SOIC - 2.65 mm max height

SOIC

PIN 1 ID
AREA
— 1ex[127]
1
]
]
10.5 —] oX
10.1
NOTE3 — ——
]
]
8 []
) ’ ° 16x 051 — L
0.31
7.6
74 T [ J0.250 [c|A[B] —={ 2.65 MAX

\

N

0.33

\[ 010 P
7

EN
=

TN\ /

,/<’

v/ |
\

i
\ SEE DETAIL A

GAGE PLANE

o“-s“g'ﬁ ‘L(&i

0.40 DETAIL A
(1.4) = TYPICAL

4220721/A 07/2016

NOTES:

1. All linear dimensions are in millimeters. Dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm, per side.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm, per side.

. Reference JEDEC registration MS-013.

w N

[0 8
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EXAMPLE BOARD LAYOUT
DWOO0O16A SOIC - 2.65 mm max height

SOIC

SEE
DETAILS

s

7 |
14X (1.27) ; 7 E

jﬁ
RO.05 TYP ‘

L— ©3—

©

LAND PATTERN EXAMPLE
SCALE:7X

SOLDER MASK SOLDER MASK
METAL OPENING OPENING‘\ /METAL
L N S L \
| | ‘ |
(
J« 0.07 MAX Je 0.07 MIN

ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4220721/A 07/2016

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DWOO0O16A SOIC - 2.65 mm max height

SOIC

16

N

14X (1.27) -

==
R0.05 TYP ‘
I

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:7X

4220721/A 07/2016

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, regulatory or other requirements.

These resources are subject to change without notice. Tl grants you permission to use these resources only for development of an
application that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license
is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you fully
indemnify Tl and its representatives against any claims, damages, costs, losses, and liabilities arising out of your use of these resources.

TI's products are provided subject to TI's Terms of Sale, TI's General Quality Guidelines, or other applicable terms available either on
ti.com or provided in conjunction with such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable
warranties or warranty disclaimers for Tl products. Unless Tl explicitly designates a product as custom or customer-specified, TI products
are standard, catalog, general purpose devices.

Tl objects to and rejects any additional or different terms you may propose.

Copyright © 2026, Texas Instruments Incorporated
Last updated 10/2025
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