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® 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 TLO7x Signal Range to +19 V
® Ensured Maximum Noise Floor
17 nVAHz
description

The TLE207x 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. Texas Instruments Excalibur process
yields a typical noise floor of 11.6 nV/AHz, 17-nV/AHz ensured maximum, offering immediate improvement in
noise-sensitive circuits designed using the TLO7x. The TLE207x also has wider supply voltage rails, increasing
the dynamic signal range for BIiFET circuits to £19 V. On-chip zener trimming of offset voltage yields precision
grades for greater accuracy in dc-coupled applications. The TLE207x are pin-compatible with lower
performance BiFET operational amplifiers for ease in improving performance in existing designs.

BiFET operational amplifiers offer the inherently higher input impedance of the JFET-input transistors, without
sacrificing the output drive associated with bipolar amplifiers. This makes them 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.

The TLE207x family of BiFET amplifiers are Texas Instruments highest performance BiFETs, with tighter input
offset voltage and ensured maximum noise specifications. Designers requiring less stringent specifications but
seeking the improved ac characteristics of the TLE207x should consider the TLE208x operational amplifier
family.

Because BIiFET operational amplifiers are designed for use with dual power supplies, care must be taken to
observe common-mode input voltage limits and output 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 BiFET amplifiers from single
supplies.

The TLE207x are fully specified at +15 V and +5 V. For operation in low-voltage and/or single-supply systems,
Texas Instruments LinCMOS 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.

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

PRODUCTION DATA information is current as of publication date.

Prodilcle conform tg sgecii_ications per thedlerms <:l Texas In_sllrpmlen(:s i
Toating of all parapnetars, | TN doce nol yinelude TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 1

Copyright © 1997 — 2004, Texas Instruments Incorporated




TLE207x, TLE207xA
EXCALIBUR LOW-NOISE HIGH-SPEED
JFET-INPUT OPERATIONAL AMPLIFIERS

SLOS181C - FEBRUARY 1997 — REVISED DECEMBER 2009

TLE2071 AVAILABLE OPTIONS

PACKAGED DEVICES
Viomax SMALL CERAMIC
T (]
A AT 25°C OUTLINE? CHIP g:Ii\(l;lRIER cen;m;;: DIP PLAS(1|;I)C DIP FLAT PACK
(D) )
0°C to 70°C 2mv TLE2071ACD TLE2071ACP
° 4mv TLE2071CD - - TLE2071CP -
R . 2mv TLE2071AID TLE2071AIP
-40°C1085°C | 4y TLE2071ID - - TLE2071IP -
_ssCio125c | 2MY — TLE2071AMFK | TLE2071AMJG — TLE2071AMU
amv — TLE2071MFK TLE2071MJG — TLE2071MU
t The D packages are available taped and reeled. Add R suffix to device type (e.g., TLE2071ACDR).
TLE2072 AVAILABLE OPTIONS
PACKAGED DEVICES
T Viomax SMALL CHIP CERAMIC PLASTIC CERAMIC
A AT 25°C OUTLINE? CARRIER DIP DIP FLAT PACK
(D) (FK) (JG) (P) )
0°C 1o 70°C 35mV | TLE2072ACD TLE2072ACP
0 6mV | TLE2072CD - - TLE2072CP -
. . 35mV | TLE2072AID TLE2072AIP
-40°Ct085°C [ gy [TLE2072ID - - TLE2072IP -
_s5C 10 125°¢ | 38MV . TLE2072AMFK | TLE2072AMJG . TLE2072AMU
6 mV TLE2072MFK TLE2072MJG TLE2072MU
T The D packages are available taped and reeled. Add R suffix to device type (e.g., TLE2072ACDR).
TLE2074 AVAILABLE OPTIONS
PACKAGED DEVICES
T Viomax SMALL CHIP CERAMIC PLASTIC CERAMIC
A AT 25°C OUTLINEt CARRIER DIP DIP FLAT PACK
(DW) (FK) W) (N) (w)
0°C o 70°C 3mV | TLE2074ACDW TLE2074ACN
0 5mV | TLE2074CDW - - TLE2074CN -
R . 3mV | TLE2074AIDW TLE2074AIN
-40°C1085°C | 5y | TLE2074IDW - - TLE2074IN -
_5E°C 10 195°C 3mVv . TLE2074AMFK | TLE2074AMJ o TLE2074AMW
5mV TLE2074MFK TLE2074MJ TLE2074MW

T The DW packages are available taped and reeled. Add R suffix to device type (e.g., TLE2074ACDWR).
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TLE2071 AND TLE2071A TLE2072 AND TLE2072A
D, JG, OR P PACKAGE D, JG, OR P PACKAGE
(TOP VIEW) (TOP VIEW)

OFFSET N1 [] 1 Y 8[]NC 10UT [] 1 Y 8] Vec
IN-[] 2 7] Veo+ 1IN-[] 2 7[] 20UT

IN+[] 3 6|] OUT 1IN+ [] 3 6] 2IN-

Vee- [l 4 5[] OFFSET N2 Vee-[] 4 5[] 2IN+

TLE2074 AND TLE2074A TLE2074 AND TLE2074A

J, N, OR W PACKAGE DW PACKAGE
(TOP VIEW) (TOP VIEW)

10UT[] 1 o 14]] 4OUT 10UT ] 1 < 16[] 40OUT

1IN-[] 2 13[] 4IN- 1IN=[] 2 15[] 4IN-

1IN+[] 3 12]] 4IN+ 1IN+[] 3 14[] 4IN+

Veeal] 4 1] Vee- Vee+l 4 13[] Vee-

2IN+[] 5 10]] 3IN+ 2IN+[| 5 12[] 3IN+

2IN-[l & 9[] 3IN- 2IN-[] 6 11]] 8IN-

20UT[] 7 8|] 3oUT 20UT(] 7 10]] 30UT

NC[] 8 o[l NC
TLE2071M AND TLE2071AM
FK PACKAGE
(TOP VIEW) TLE2072M AND TLE2072AM TLE2074M AND TLE2074AM
= FK PACKAGE FK PACKAGE

- (TOP VIEW) (TOP VIEW)

Ll

n = + = [

e S5 .0 5 B
owooo (@] O OO0 pd zZ
Z0zzz 22232 ;9%9;

/J LILJLJILIL] /J LILJLJILIL] / LILJLJLJL]
3 2 1 2019 3 2 1 2019
NC [] 4 18] NC NC [] 4 18[] NC 1|N+:|43 2 1 201918 4IN+
IN-[]5 17[] Vee+ 1IN-[] 5 17[] 20uUT NC[]s 17[] NC
NC [ 6 16[] NC NC [ 6 16[] NC Vee+[l 6 16[] Vec-
IN+ []7 15[] ouT 1IN+ []7 15[] 2IN- NC[] 7 15[] NC
NC []s 14[] NC NC []8 14[] NC 2IN+[] 8 3IN+
9 10 11 12 13 9 10 11 12 13 9 10 11 12 13
o o I o e | o o I o e | o o o e T |
Q SOy Q ! + =
zZQz2z2 =z LZ)OLZ)ZLZ) z|:)%|5zI
(©) - O ~ < O 0o =
= w > SV )
(9]
L
S
TLE2071 AND TLE2071A TLE2072 AND TLE2072A
U PACKAGE U PACKAGE
(TOP VIEW) (TOP VIEW)
NC[] 1 U10]NC NC[] 1 U10]NC
OFFSETN1[] 2 9|] NC 10UT[] 2 o] Vces
IN-[] 3 8]l Vocs 1IN-[] 3 8[] 20UT
IN+[] 4 7|] ouT 1IN+ [] 4 7[] 2IN-
Vee-[l 5 6|] OFFSET N2 Vee-[l 5 6] 2IN+
NC - No internal connection
i
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D1

(see Note A)

(see Note A)

OFFSET N1
NOTES: A. OFFSET N1 AND OFFSET N2 are only availiable on the TLE2071x devices.
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equivalent schematic (continued)

ACTUAL DEVICE COMPONENT COUNT

COMPONENT

Transistors

TLE2074

114

74
10
22

TLE2072

57

37

11

TLE2071

33
25

Resistors

Diodes

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

Supply voltage, Voo (SEe NOtE 1) oo e e 19V
Supply voltage, Voo (SEe NOte 1) oo e -19V
Differential input voltage range, Vip (see Note 2) . ... ... e Vee+ to Voo
Input voltage range, Vi (@ny inPut) . . ... ... Vee+to Voo
Input current, [j (€aCh INPUL) . ... e +1 mA
Output current, Ig (each output) . ... e +80 mA
Total CUIMTENT INTO VoG g« v v it e et e e e e e e 160 mA
Total CurreNnt OUL Of VoG L .« ot e e 160 mA
Duration of short-circuit current at (or below) 25°C (see Note 3) ....... ... ... it unlimited
Package thermal impedance, 6 (see Notes 4 and 5): Dpackage ...................un... 97.1°C/W
DWpackage ........................ 57.3°C/W

Npackage .............. ... n... 79.7°C/W

Ppackage ................ ... .. ..., 84.6°C/W

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

JGpackage ........... ..ol 14.5°C/W

Upackage .............ccoiiiinn... 14.7°C/W

Wpackage ........... ... ... 10°C/W

Operating free-air temperature range, Ta: Csuffix ........ .. oo i i, 0°C to 70°C
Isuffix ... —40°C to 85°C

Msuffix ... -55°C to 125°C

Storage temperature range . ......... . —-65°C to 150°C
Case temperature for 60 seconds: FK package . .............uuiiiiiiiiiiin i, 260°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: DW or N package ............... 260°C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J, JG, U, or W package .......... 300°C

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

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

2. Differential voltages are at the noninverting input with respect to the inverting input.

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

4. Maximum power dissipation is a function of T (max), 05, and Ta. The maximum allowable power dissipation at any allowable
ambient temperature is Pp = (Ty(max) — Ta)/0 4. Operating at the absolute maximum T of 150°C can affect reliability.

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

recommended operating conditions

C SUFFIX | SUFFIX M SUFFIX UNIT
MIN MAX MIN MAX MIN  MAX
Supply voltage, Voot +2.25 +19| £2.25 +19| £2.25 +19 \
Vecx=15V -0.9 5 -0.8 5| -0.8 5
Common-mode input voltage, V|c \'
Vecr=215V -10.9 151 -10.8 15| -10.8 15
Operating free-air temperature, Tp 0 70 -40 85 -55 125 °C

{? TeEXAS
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TLE2071C electrical characteristics at specified free-air temperature, Vgc+ = +5 V (unless
otherwise noted)

ST CO ONS + TLE2071C TLE2071AC
PARAMETER TEST NDITION NIT
Ta MIN TYP MAX MIN TYP MAX v
v | . | 25°C 0.34 4 0.3 2 v
nput offset voltage m
10 pu vorag Vic =0, Vo=0, Full range 6 4
Temperature coefficient | Rs =50 Q o
oo of input offset voltage Full range 3.2 29 3.2 29 | uv/eC
| | , 25°C 5 100 5 100 pA
10 nput offset current
Vic =0, Vo =0, Full range 1.4 1.4 nA
See Figure 4 25°C 15 175 15 175 pA
| Input bias current
1B Put bl . Full range 5 5 nA
5 5 5 5
25°C to to to to
Common-mode input -1 -19 -1 -19
VicR  yoltage range Rs=50Q 5 5 v
Full range to to
-0.9 -0.9
25°C 3.8 4.1 3.8 4.1
lo =-200 pA
© K Full range 3.7 3.7
Maxi iti K 25°C 35 39 35 39
Vorrs aximum positive pea o= -2 mA Y
output voltage swing Full range 3.4 3.4
| 0 mA 25°C 1.5 2.3 15 2.3
o=-<om Full range 1.5 1.5
| 200 UA 25°C -35 -42 -35 -42
0=sUH Fullrange | —-3.4 _34
Maxi i K 25°C -37 -41 -37 -4.1
Vour- aximum negative pea lo =2 mA v
output voltage swing Full range -3.6 -3.6
25°C -15 -24 -15 -24
lo =20 mA
0=20m Full range -1.5 -1.5
R = 600 25°C 80 91 80 91
= Q
L Full range 79 79
Large-sianal differential 25°C 90 100 90 100
Ao arge-signal _d_l erentia Vo=+23V |R=2ka 4B
voltage amplification Full range 89 89
R - 10k 25°C 95 106 95 106
= Q
- Full range 94 94
fi Input resistance Vic=0 25°C 1012 1012 Q
_ Vie =0 Common 25°C 11 11
Ci Input capacitance Ic= > mode pF
! See Figure 5 |— -
Differential 25°C 25 25
2o Open-loop output f=1 MHz 25°C 80 80 Q
impedance
- = i 25°C 70 89 70 89
CMRR C(_)mrpon mgde Vic = V|crmin, 4B
rejection ratio Vo =0, Rs =50 Q Full range 68 68
K Supply-voltage rejection | Vgo+=+5Vto+15V, 25°C 82 99 82 99 4B
SR ratio(AVGcs /AVI0) Vo =0, Rs=50Q [Fullrange | 80 80

t Full range is 0°C to 70°C.
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TLE2071C electrical characteristics at specified free-air temperature, Vcc+ = £5 V (unless
otherwise noted) (continued)

ST CO ONS + TLE2071C TLE2071AC
PARAMETER TEST NDITION NIT
Ta MIN TYP MAX MIN TYP MAX v
s 25°C 1.35 1.6 2.2 1.35 1.6 2.2
| I t Vo = No | A
cc upply curren 0=0, o load Full range Y Y m
Short-circuit output Vip=1V -35 -35
| Vo = 25° A
0s current 0=0 Vip=-1V 5°C 45 45 m
T Full range is 0°C to 70°C.
TLE2071C operating characteristics at specified free-air temperature, Vec+ =5V
ST CO ONS + TLE2071C TLE2071AC
PARAMETER TEST NDITION NIT
Ta MIN TYP MAX MIN TYP MAX v
25°C 35 35
SR+ Positive slew rate Full V/us
Vo) =£2.3V, range 23 23
Ayp =-1, RL=2kQ, -
CL =100 pF, See Figure 1 25°C 38 38
SR- Negative slew rate Vius
9 Full 23 23 u
range
g\V\? " 1 To 10 mV 0.25 0.25
ts Settling time R-L :fEb 25°C us
CL = 100 pF To1mV 0.4 0.4
v Equivalent input noise f=10Hz . 48 85 48 85 AVAFZ
n voltage f=10 kHz 12 17 12 17
Rs =20 Q, f=10Hzto 6 6
v Peak-to-peak equivalent | See Figure 3 10 kHz 059G v
N(PP) input noise voltage f= 0.1 Hz to "
10 Hz 0.6 0.6
I Equivalentinput noise |, ~_ f=10 kHz 25°C 2.8 2.8 tANHZ
current
L . Vopp) =5V, Ayp =10,
Total harmonic distortion (PP)
THD + N plus noise f=1kHz, R =2kQ, 25°C 0.013% 0.013%
Rs=25Q
— , Vi=10mV,  R_=2kQ, .
B4 Unity-gain bandwidth CL = 25 pF, See Figure 2 25°C 9.4 9.4 MHz
Maximum output-swing | Vopp) =4V, Ayp=-1, o
Bowm bandwidth RL=2kQ, C_=25pF |2C 28 2.8 MHz
Phase margin at unity Vi=10mV, R =2 kQ, o o o
Om gain CL =25 pF, See Figure 2 25°C 56 56

T Full range is 0°C to 70°C.
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TLE2071C electrical characteristics at specified free-air temperature, Vcc+ = £15 V (unless

otherwise noted)

ST CO ONS + TLE2071C TLE2071AC
PARAMETER TEST NDITION NIT
Ta MIN TYP MAX MIN TYP MAX v
25°C 0.49 4 0.47 2
\Y Input offset voltage mV
10 pu vottag Vic =0, Vo =0, Full range 6 4
Temperature coefficient Rs =150 Q o
oo of input offset voltage Full range 3.2 29 3.2 29 | uv/eC
| | . 25°C 6 100 6 100 pA
10 nput offset current
Vic =0, Vo=0, Full range 1.4 1.4 nA
See Figure 4 25°C 20 175 20 175 pA
| Input bias current
1B puthl . Full range 5 5 nA
15 15 15 15
25°C to to to to
Common-mode input -1 -11.9 -1 -11.9
VICR  voltage range Rs =500 15 15 v
Full range to to
-10.9 -10.9
25°C 13.8 141 13.8 141
lo =-200 pA
0 a Fullrange | 13.7 13.7
Maximum positive peak 2500 13.5 13.9 13.5 13.9
VoM + . lo=-2mA \
output voltage swing Fullrange | 13.4 13.4
25°C 11.5 12.3 1.5 12.3
lo=-20 mA
0 m Fullrange | 11.5 15
25°C -13.8 -14.2 -13.8 -14.2
lo =200 pA
° a Full range | —13.7 137
Maxi i K 25°C [ -135 -14 -135 -14
Voul. aximum negative pea lo =2 mA v
output voltage swing Full range | -13.4 -13.4
25°C -11.5 -124 -11.5 -124
lo =20 mA
0=20m Full range | —11.5 15
R = 600 25°C 80 96 80 96
= Q
L Full range 79 79
Large-sianal differential 25°C 90 109 9 109
Ao arge-signal _d_l erentia Vo=+10V |RL=2ka 4B
voltage amplification Full range 89 89
R - 10k 25°C 95 118 95 118
= Q
L Full range 94 94
fi Input resistance Vic=0 25°C 1012 1012 Q
_ Vie =0 Common 25°C 7.5 75
Ci Input capacitance Ic= = mode pF
! See Figure 5 |— -
Differential 25°C 25 25
z Open-loop output f=1MHz 25°C 80 80 Q
° impedance B
CMRR Common-mode Vic = Vicrmin, 25°C 80 98 80 98 dB
rejection ratio Vo =0, Rs =50 Q Full range 79 79
K Supply-voltage rejection | Vgc+=+5Vto£15V, 25°C 82 99 82 99 4B
SVR ratio (AVgc+/AVi0) Vo =0, Rs =50 Q Full range 80 81

t Full range is 0°C to 70°C.
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TLE2071C electrical characteristics at specified free-air temperature, Vcc+ = £15 V (unless

TLE2071C TLE2071AC
PARAMETER TEST CONDITIONS Tat MIN TYP  MAX MIN TYP MAX UNIT
25°C 1.35 1.7 2.2 1.35 1.7 2.2
lcc Supply current Vo =0, No load Full range 5o 5o mA
| Short-circuit output Ve =0 Vip=1V 25°C -30 45 -30 45 mA
0s current 0= Vp=-1V 30 48 30 48
T Full range is 0°C to 70°C.
TLE2071C operating characteristics at specified free-air temperature, Vec+ =15V
TLE2071C TLE2071AC
PARAMETER TEST CONDITIONS Tat MIN _TYP MAX MIN _TYP MAX UNIT
25°C 30 40 30 40
SR+ Positive slew rate Full Vius
Vopp)=10V, Ayp=-1, range 27 27
R =2 kQ, CL =100 pF, >
See Figure 1 25°C 30 45 30 45
SR- Negative slew rate Full Vius
range 27 27
/1*6/[{; t‘“ To 10 mV 04 0.4
ts Settling time RL-: 1855 25°C us
CL =100 pF To1mV 15 15
i i i f=10Hz 48 85 48 85
v, Equivalent input noise 25°C nVVHZ
voltage f=10kHz 12 17 12 17
Rs =20 Q, f=10Hzto 6 6
v Peak-to-peak equivalent | See Figure 3 10 kHz p5°C v
N(PP) input noise voltage f= 0.1 Hz to 06 06 H
10 Hz ) :
Equivalent input noise —
In et ot Vic=0, f= 10 kHz 25°C 28 28 FANFZ
L . Vorppy=20V, Ayp =10,
Total harmonic distortion (PP)
THD+N o e MIC AISTOToN | ¢ 74 kHz, RL=2kQ, 25°C 0.008% 0.008%
Rs=25Q
— . Vi=10mV,  R_=2kQ, X
B4 Unity-gain bandwidth CL =25 pF, See Figure 2 25°C 8 10 8 10 MHz
Maximum output-swing | Vopp)=20V, Ayp=-1, o
Bowm bandwidth Rz 2 ko, O\ - 25 pF 25°C 478 637 478 637 kHz
Phase margin at unity Vi=10mV, R =2kQ, o o o
Om gain C =25 pF, See Figure 2 25°C 57 57

T Full range is 0°C to 70°C.
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TLE20711 electrical characteristics at specified free-air temperature, Vcc+ =15 V (unless otherwise
noted)

ST CO ONS + TLE2071I TLE2071Al
PARAMETER TEST NDITION NIT
Ta MIN TYP MAX MIN TYP MAX v
v | . | 25°C 0.34 4 0.3 2 v
nput offset voltage m
0 pu vorag Vic =0, Vo =0, Full range 7.6 5.6
Temperature coefficient Rs=50Q, .
WO of input offset voltage Full range 3.2 29 3.2 29 | uv/eC
| | . 25°C 5 100 5 100 pA
10 nput offset current
Vic =0, Vo=0, Full range 5 5 nA
See Figure 4 25°C 15 175 15 175 pA
| Input bias current
'8 putbias cu Full range 10 10| nA
5 5 5 5
25°C to to to to
Common-mode input -1 -19 -1 -19
VIcR  yoltage range Rs=50Q 5 5 v
Full range to to
-0.8 -0.8
25°C 3.8 4.1 3.8 4.1
lo =-200 pA
o K Full range 3.7 3.7
Maxi it K 25°C 35 39 35 39
Vorrs aximum positive pea o= -2 mA Y
output voltage swing Full range 3.4 3.4
| 0 mA 25°C 1.5 2.3 15 2.3
o=-=om Full range 1.5 1.5
| 200 UA 25°C -38 -42 -38 -42
0 =<TH Fullrange | -3.7 -3.7
Maxi ti K 25°C -35 -4.1 -35 -4.1
Vour- aximum negative peal lo =2 mA v
output voltage swing Full range -34 -3.4
25°C -15 -24 -15 -24
lo =20 mA
0=20m Full range -1.5 -1.5
R =600 25°C 80 91 80 91
= Q
L Full range 79 79
Large-sianal differential 25°C 90 100 90 100
Ao arge-signal _d_l erentia Vo=423V |R =2k 4B
voltage amplification Full range 89 89
R - 10k 25°C 95 106 95 106
= Q
L Full range 94 94
fi Input resistance Vic=0 25°C 1012 1012 Q
. Vie—0 Common 25°C 11 1
Ci Input capacitance Ic= > mode pF
! See Figure 5 |— -
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, Rs=50Q Full range 68 68
« Supply-voltage rejection Voc+=+5Vto+15V, 25°C 82 99 82 99 dB
SVR ratio (AVce/AVio) Vo =0, Rs=50Q Full range 80 80

t Full range is —40°C to 85°C.
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TLE207x, TLE207xA
EXCALIBUR LOW-NOISE HIGH-SPEED
JFET-INPUT OPERATIONAL AMPLIFIERS

SLOS181C - FEBRUARY 1997 — REVISED DECEMBER 2009

TLE20711 electrical characteristics at specified free-air temperature, Voc+ =+5 V (unless otherwise
noted) (continued)

+ TLE20711 TLE2071Al
PARAMETER TEST CONDITIONS Ta MIN TYP  MAX MIN TYP MAX UNIT
s 25°C 1.35 1.6 2.2 1.35 1.6 2.2
| | t Vo= No | A
ce tpply curren 0=0. 0 load Full range 2.2 2.2 m
| Short-circuit output Va0 Vip=1V 05°C -35 -35 A
0s current o= Vip=-1V 45 45
T Full range is —40°C to 85°C.
TLE20711 operating characteristics at specified free-air temperature, Vec+ =5V
ST CO ONS + TLE2071I TLE2071Al
PARAMETER TEST NDITION NIT
Ta MIN TYP MAX MIN TYP MAX v
25°C 35 35
SR+ Positive slew rate Full Vius
Vo(pp) =123V, range 22 22
App=-1, R_=2kQ, .
CL =100 pF, See Figure 1 25°C 38 38
SR- Negative slew rate Vius
9 Full 20 22 38
range
QV\? ", L [To10mv 0.25 0.25
ts Settling time R-L :316&2 25°C us
CL =100 pF To1mV 0.4 0.4
Equivalent i i f=10 Hz 48 85 48 85 -
v, qI;Jxva ent input noise - 250G nVAFz
voltage f=10 kHz 12 17 12 17
Rs =20 Q, f=10Hz to 6 6
v Peak-to-peak equivalent See Figure 3 10 kHz p5°C v
N(PP) input noise voltage f= 0.1 Hz to H
10 Hz 0.6 0.6
I Efr‘:(';’:t'em Input noise Vic =0, f=10 kHz 25°C 2.8 28 fANFzZ
L . Vorpp)=5V, Ayp=10,
Total harmonic distortion (PP)
THD + N plus noise f=1KkHz, R =2kQ, 25°C 0.013% 0.013%
Rs=25Q
Vi=10mV, R =2kQ,
B4 Unity-gain bandwidth CIL _ 25 pF S(';e Figure 2 | 25°C 9.4 9.4 MHz
Maximum output-swing Vopp) =4V, Ap=-1, R
Bowm bandwidth RL=2kQ, C,=25pF | 25°C 2.8 28 MHz
. . . V|=10mV, RL=2kQ, o o o
Om Phase margin at unity gain CL=25pF,  See Figure 2 25°C 56 56

T Full range is —40°C to 85°C.
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TLE207x, TLE207xA
EXCALIBUR LOW-NOISE HIGH-SPEED
JFET-INPUT OPERATIONAL AMPLIFIERS

SLOS181C - FEBRUARY 1997 — REVISED DECEMBER 2009

TLE20711 electrical characteristics at specified free-air temperature, Vec+

otherwise noted)

= +15 V (unless

ST CO ONS + TLE20711 TLE2071Al
PARAMETER TEST NDITION NIT
Ta MIN TYP MAX MIN TYP MAX u
25°C 0.49 4 0.47 2
V Input offset voltage mV
0 pu vorag Vig=0, Vo=0, Full range 7.6 5.6
Temperature coefficient Rs=50Q, .
WO input offset voltage Full range 3.2 29 3.2 29 | nv/eC
| | . 25°C 6 100 6 100 pA
0 nput offset current
Vic=0, Vo =0, Full range 5 5 nA
See Figure 4 25°C 20 175 20 175| pA
| Input bias current
1B put bias cu Full range 10 10| nA
15 15 15 15
25°C to to to to
Common-mode input -1 -11.9 -1 -11.9
Vicr voltage range Rs=500Q 15 15 v
Full range to to
-10.8 -10.8
25°C 13.8 141 13.8 141
lo=-200 uA
0 K Full range | 13.7 13.7
Maximum positive peak 25°C 135 139 135 139
VoM + . lo=-2mA \%
output voltage swing Fullrange | 13.4 13.4
25°C 1.5 12.3 11.5 12.3
lo=-20mA
0 m Fullrange | 115 1.5
25°C -13.8 -14.2 -13.8 -14.2
lo =200 uA
° - Full range | —13.7 137
Vour- Maximum negative peak lo =2 mA 25°C -135 -14 -135 -14 v
output voltage swing Full range | -13.4 -13.4
25°C -11.5 -124 -11.5 -124
lo=20 mA
0=20m Full range | —11.5 “15
Rt = 600 25°C 80 96 80 96
= Q
L Full range 79 79
L -signal diff tial 25°C 90 109 90 109
Ao arge-signal _d_l eren ial Vo=+10V |R =2k 4B
voltage amplification Full range 89 89
R =10k 25°C 95 118 95 118
= Q
L Full range 94 94
fi Input resistance Vic=0 25°C 1012 1012 Q
Common o
Ci Input capacitance Vic=0, mode 25°C 7o 7o F
! P P See Figure 5 |— - P
Differential 25°C 2.5 2.5
2o Open-loop output f=1MHz 25°C 80 80 Q
impedance
i Common-mode \\;lc =8/|0Rmm, 25°C 80 98 80 98 -
. . . o=y
rejection ratio Rs = 50 Q Full range 79 79
" Supply-voltage rejection Veg+=+5Vio+15V, 25°C 82 99 82 99 B
SVR  ratio (AVccs/AVi0) Vo=0, Rs=50Q | Full range 80 80
T Full range is —40°C to 85°C.
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TLE207x, TLE207xA
EXCALIBUR LOW-NOISE HIGH-SPEED
JFET-INPUT OPERATIONAL AMPLIFIERS

SLOS181C - FEBRUARY 1997 — REVISED DECEMBER 2009

TLE20711 electrical characteristics at specified free-air temperature, Voc+ =

+15 V (unless

+ TLE2071I TLE2071Al
PARAMETER TEST CONDITIONS Ta MIN TYP MAX MIN TYP  MAX UNIT
s 25°C 1.35 1.7 2.2 1.35 1.7 2.2
| | t Vo = No | A
ce tpply curren 0=0, © load Full range 2.2 2.2 m
_circui Vp=1V -30 -45 -30 —-45
los Short-circuit output Vo=0 25°C mA
current Vp=-1V 30 48 30 48
T Full range is —40°C to 85°C.
TLE20711 operating characteristics at specified free-air temperature, Vcc+ =15V
PARAMETER TEST CONDITIONS U TLE2071] TLE2071AI UNIT
Ta MIN TYP MAX MIN TYP MAX
25°C 30 40 30 40
SR+ Positive slew rate Full V/us
Vopp) =£10V, range | 24 24
Ayp =-1, Ry =2 kQ, =
) CpL =100 pF, See Figure 1 25°C 30 45 30 45
SR- Negative slew rate Full o4 o4 V/us
range
Avp=-1, To 10 mv 0.4 0.4
ts Settling time 10-V step, 25°C us
RL=1k o1 my 15 15
C_ =100 pF : :
Equivalent input noise f=10Hz 48 85 48 85 -
\% 25°
" voltage f=10kHz 5°C 12 17 12 17 nVAHz
Rs =20 Q, f=10Hz to 6 6
Peak-to-peak equivalent | See Figure 3 10 kHz o
VN(pp) in . — 25°C uv
put noise voltage f=0.1Hzto
0.6 0.6
10 Hz
In Equivalent input noise Vic =0, f=10kHz | 25°C 258 258 tANAZ
current
L . Vorpp) =20V, Ayp=10,
THD + N Tﬁ}:'nh;;g’on'c distortion | ¢ 74 iz, RL.=2kQ, | 25°C 0.008% 0.008%
P Rg=25Q
A . V|=10mV, RL=2|(Q, o
B4 Unity-gain bandwidth Cy = 25 pF, See Figure 2 25°C 8 10 8 10 MHz
Maximum output-swing Vopp) =20V, Ayp=-1, o
Bowm bandwidth R Cd ko, CL % 25 oF 25°C | 478 637 478 637 kHz
. . . V|=10mV, RL=2|(Q, o o o
Om 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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TLE207x, TLE207xA
EXCALIBUR LOW-NOISE HIGH-SPEED
JFET-INPUT OPERATIONAL AMPLIFIERS

SLOS181C - FEBRUARY 1997 — REVISED DECEMBER 2009

TLE2071M electrical characteristics at specified free-air temperature, Vcc+ = £5 V (unless
otherwise noted)

ST CO ONS + TLE2071M TLE2071AM
PARAMETER TEST NDITION NIT
Ta MIN TYP MAX MIN TYP MAX u
v | . | 25°C 0.34 4 0.3 2 v
nput offset voltage m
10 pu votag Vic =0, Vo =0, Full range 9.2 7.2
Temperature coefficient | Rs =502, Full ran 30 o9t 3o 29t | wrc
VIO of input offset voltage ufl range ' ' "
| | , 25°C 5 100 5 100 pA
10 nput offset current
Vic=0, Vo=0, Full range 20 20 nA
See Figure 4 25°C 15 175 15 175| pA
| Input bias current
1B putblas cu Full range 60 60| nA
5 5 5 5
25°C to to to to
Common-mode input -1 -19 -1 -19
VIcR  voltage range Rs =500 5 5 v
Full range to to
-0.8 -0.8
25°C 3.8 4.1 3.8 41
lo =-200 uA
0 K Fullrange | 36 36
Maxi it K 25°C 35 39 35 39
Vours aximum positive pea o= -2 mA v
output voltage swing Full range 3.3 3.3
| 00 mA 25°C 15 2.3 1.5 2.3
o=-som Fullrange | 14 1.4
| 200 UA 25°C -38 -42 -38 -42
0 =<1 Fullrange | -3.6 -3.6
Maxi ti K 25°C -35 -41 -35 -4
Vo aximum negative pea lo =2 mA v
output voltage swing Fullrange | -3.3 -3.3
25°C -1.5 -2.4 -1.5 -2.4
lo=20 mA
0=20m Full range -1.4 -1.4
R =600 25°C 80 91 80 91
= Q
L Full range 78 78
Large-sianal differential 25°C 90 100 90 100
Ao arge-signal _d_l erentia Vo=423V |R =2k dB
voltage amplification Full range 88 88
R - 10k 25°C 95 106 95 106
= Q
L Full range 93 93
fi Input resistance Vic=0 25°C 1012 1012 Q
. Vie—0 Common 25°C 11 1
Ci Input capacitance c= = mode pF
! See Figure 5 |— -
Differential 25°C 2.5 2.5
2o Open-loop output f=1 MHz 25°C 80 80 Q
impedance
- = i 25°C 70 89 70 89
CMRR Cgmrpon mpde Vic = Vicgrmin, 4B
rejection ratio Vo =0, Rs=50Q Full range 68 68
« Supply-voltage rejection [ Vgc+=+5Vto+15V, 25°C 82 99 82 99 B
SVR ratio (AVces /AVi0) Vo =0, Rs =50 Q Full range 80 80

t Full range is —55°C to 125°C.
* *On products compliant to MIL-PRF-38535, Class B, this parameter is not production tested.
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TLE207x, TLE207xA
EXCALIBUR LOW-NOISE HIGH-SPEED
JFET-INPUT OPERATIONAL AMPLIFIERS

SLOS181C - FEBRUARY 1997 — REVISED DECEMBER 2009

TLE2071M electrical characteristics at specified free-air temperature, Vcc+ = £5 V (unless
otherwise noted)

+ TLE2071M TLE2071AM
PARAMETER TEST CONDITIONS Ta MIN TYP MAX MIN TYP  MAX UNIT
s 25°C 1.35 1.6 2.2 1.35 1.6 2.2
| I t Vo = No | A
ce upply curren 0=0 0 load Full range 2.2 2.2 m
Short-circuit output Vip=1V -35 -35
| Vo=0 25°C mA
0s current ° Vp=-1V 45 45

T Full range is —55°C to 125°C.

TLE2071M operating characteristics at specified free-air temperature, Vec+ =5V

ST CO ONS + TLE2071M TLE2071AM
PARAMETER TEST CONDITION NIT
Ta MIN TYP MAX| MIN TYP MAX v
25°C 35 35
SR+ Positive slew rate Full " + V/us
Voepe) =£2.3V, range 20 20
Avp =1, RL=2ko, s 38 38
C =100 pF, See Figure 1
SR- Negative slew rate Full " + Vius
range 20 20
Z\V\? " 1 To 10 mV 0.25 0.25
ts Settling time R-L :516&2 25°C us
CL =100 pF To1mV 0.4 0.4
v Equivalent input noise f=10Hz 059G 48 85t 48 85 WVAEZ
" voltage f=10 kHz 12 17t 12 17t
Rs=20Q, f= 10 Hzto 6 :
v Peak-to-peak equivalent | See Figure 3 10 kHz 059G v
N(PP)  input noise voltage f= 0.1 Hz to H
10 Hz 0.6 0.6
I, Equivalent input noise Vic =0, f= 10 kHz 259G 58 28 {ANFAZ
current
L . Vorpp) =5V, Ayp =10,
Total harmonic distortion (PP) o o o
THD + N plus noise f=1kHz, RL=2kQ, 25°C 0.013% 0.013%
Rs=25Q
. . B Vi=10mV, R =2kQ, .
B4 Unity-gain bandwidth CL =25 pF, See Figure 2 25°C 9.4 9.4 MHz
Maximum output-swing Vopp) =4V, Ayp=-1, o
Bowm bandwidth RL=2kQ, CL=25pF | 25°C 28 28 MHz
Phase margin at unity Vi=10mV, R =2 kQ, o . R
Om gain CL=25pF, See Figure 2 25°C 56 56

T Full range is —-55°C to 125°C.
* *On products compliant to MIL-PRF-38535, Class B, this parameter is not production tested.
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TLE207x, TLE207xA

EXCALIBUR LOW-NOISE HIGH-SPEED
JFET-INPUT OPERATIONAL AMPLIFIERS

SLOS181C - FEBRUARY 1997 — REVISED DECEMBER 2009

TLE2071M electrical characteristics at specified free-air temperature, Vgc+ = £15 V (unless
otherwise noted)

ST CO ONS + TLE2071M TLE2071AM
PARAMETER TEST NDITION NIT
Ta MIN TYP MAX MIN TYP MAX v
25°C 0.49 4 0.47 2
\Y Input offset voltage mV
10 pu votag Vic =0, Vo=0, Full range 9.2 7.2
Temperature coefficient Rs=50Q . * o
oo of input offset voltage Full range 3.2 29 3.2 29" | uv/eC
| | , 25°C 6 100 6 100 pA
nput offset current
10 pu . Vic =0, Vo =0, Full range 20 20 nA
See Figure 4 25°C 20 175 20  175| pA
| Input bias current
1B put blas cu Full range 60 60| nA
15 15 15 15
25°C to to to to
Common-mode input -1 -11.9 -1 -11.9
ViR yoltage range Rs=50Q 15 15 v
Full range to to
-10.9 -10.9
25°C 13.8 141 13.8 141
lo =-200 pA
0 a Full range | 13.6 13.6
V Maximum positive peak | > A 2500 13.5 13.9 13.5 13.9 V
OM+ output voltage swing o=-em Fullrange | 13.3 13.3
25°C 115 12.3 11.5 12.3
lo=-20 mA
o m Full range | 11.4 1.4
25°C -13.8 -14.2 -13.8 -14.2
lo =200 pA
o H Full range | -13.6 -13.6
Maxi ti K 25°C | -135 -14 -135 -14
Vo aximum negative pea lo =2 mA v
output voltage swing Full range | -13.3 -13.3
25°C -11.5 -124 -11.5 -124
lo =20 mA
0=20m Full range | —11.4 “114
R =600 25°C 80 96 80 96
= Q
L Full range 78 78
Large-sianal differential 25°C 90 109 90 109
Ao arge-signal _d_l erentia Vo=+10V |RL=2kQ dB
voltage amplification Full range 88 88
R - 10k 25°C 95 118 95 118
= Q
L Full range 93 93
fi Input resistance Vic=0 25°C 1012 1012 Q
Vie =0 Common 25°C 7.5 7.5
Ci Input capacitance Ic= mode pF
! See Figure 5 |— -
Differential 25°C 2.5 2.5
2o Open-loop output f=1MHz 25°C 80 80 Q
impedance
CMRR Common-mode Vic = Vicrmin, 25°C 80 98 80 98 B
rejection ratio Vo =0, Rg =50 Q Full range 78 78
« Supply-voltage rejection | Vog+=+5Vto+15V, 25°C 82 99 82 99 B
SVR ratio (AVcc:/AV|0) Vo =0, Rs=50Q | Full range 80 80
*On products compliant to MIL-PRF-38535, Class B, this parameter is not production tested.
T Full range is —-55°C to 125°C.
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TLE207x, TLE207xA
EXCALIBUR LOW-NOISE HIGH-SPEED
JFET-INPUT OPERATIONAL AMPLIFIERS

SLOS181C - FEBRUARY 1997 — REVISED DECEMBER 2009

TLE2071M electrical characteristics at specified free-air temperature, Vgc+ = £15 V (unless

otherwise noted) (continued)

+ TLE2071M TLE2071AM
PARAMETER TEST CONDITIONS Ta MIN TYP MAX MIN TYP  MAX UNIT
s 25°C 1.35 1.7 2.2 1.35 1.7 2.2
| I t Vo = No | A
ce upply curren 0=0. 0 load Full range 2.2 2.2 m
| o v Vip=1V c -30 -45 -30 -45 A
ort-circuit output current =0 25° m
0s P 0 Vip=-1V 30 48 30 48
T Full range is —55°C to 125°C.
TLE2071M operating characteristics at specified free-air temperature, Vec+ =15V
ST CO ONS + TLE2071M TLE2071AM
PARAMETER TEST NDITION NIT
Ta MIN TYP MAX MIN TYP MAX v
25°C 30 40 30 40
SR+ Positive slew rate Full V/us
Vopp)=10V, Ayp=-1, range 22 22
RL = 2kQ, C_ =100 pF,
See Figure 1 25°C 30 45 30 45
SR- Negative slew rate V/
9 Full 20 o0 us
range
/:(\)/Dv: ;1’ To 10 mV 0.4 0.4
ts Settling time RL-: ffg’ 25°C us
CL =100 pF To1mV 15 15
i i i f=10Hz 48 85" 48 85"
v, Equivalent input noise 25°C . . nVAHZ
voltage f=10kHz 12 17 12 17
Rs =20 Q, f=10Hzto 6 6
v Peak-to-peak equivalent | See Figure 3 10 kHz o5°C v
N(PP) input noise voltage f= 0.1 Hz to H
10 Hz 0.6 0.6
I Equivalentinput noise  f, ~_ f=10 kHz 25°C 2.8 2.8 tANHZ
current
ic distorti Vopp) =20V, Ayp=10,
Total h tortl
THD + N pfu: harmonie distortion 1 ¢ 3 \Hz, R.=2kQ | 25°C 0.008% 0.008%
Rs=25Q
. . . Vi=10my, RL=2kQ, o " *
B4 Unity-gain bandwidth CL =25 pF, See Figure 2 25°C 8 10 8 10 MHz
Maximum output-swing Vopp) =20V, Ayp=-1, o N "
Bow bandwidth R 2 ko, CL = 25 pF 25°C | 478 637 478 637 kHz
Phase margin at unity Vi=10myV, RL =2 kQ, o . .
Om gain CL =25 pF, See Figure 2 25°C 57 57

*On products compliant to MIL-PRF-38535, Class B, this parameter is not production tested.
T Full range is —55°C to 125°C.
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TLE207x, TLE207xA
EXCALIBUR LOW-NOISE HIGH-SPEED
JFET-INPUT OPERATIONAL AMPLIFIERS

SLOS181C - FEBRUARY 1997 — REVISED DECEMBER 2009

TLE2071Y electrical characteristics at Vcc+ =215V, Ty = 25°C

PARAMETER TEST CONDITIONS TLE2071Y UNIT
MIN TYP MAX
Vio Input offset voltage Vic=0, Vo =0, Rs =50 Q 0.49 4 mV
lio Input offset current 6 100 pA
Iis Input bias current Vie=0, Vo=0. See Figure 4 20 175 pA
15 15
Vicr Common-mode input voltage range Rs =50 Q to to \
-1 1.9
lo = —200 uA 13.8 141
VoM + Maximum positive peak output voltage swing [ lo =-2mA 13.5 13.9 \Y
lo=-20 mA 11.5 12.3
lo = 200 pA -13.8 -14.2
Vom—-  Maximum negative peak output voltage swing | lo =2 mA -135 14 \Y
lo=20 mA -11.5 -124
RL =600 Q 80 96
Avp Large-signal differential voltage amplification |Vg=+10V RL =2 kQ 90 109 dB
RL=10kQ 95 118
ri Input resistance Vic=0 1012 Q
) Vo=0, Common mode 7.5
Gi Input capacitance See Figure 5 Differential 25 pF
Z, Open-loop output impedance f=1MHz 80 Q
CMRR  Common-mode rejection ratio \ég:;;(g{mm, Vo=0. 80 98 dB
ksvr Supply-voltage rejection ratio (AVgg+/AV, o) \F/{gojgoig? Vie£iSV, Vo=0. 82 99 dB
lcc Supply current Vo=0, No load 1.35 1.7 2.2 mA
Vp=1V -30 -45
los Short-circuit output current Vo=0 Vp=—1V 30 18 mA
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TLE207x, TLE207xA
EXCALIBUR LOW-NOISE HIGH-SPEED
JFET-INPUT OPERATIONAL AMPLIFIERS

SLOS181C - FEBRUARY 1997 — REVISED DECEMBER 2009

TLE2072C electrical characteristics at specified free-air temperature, Vcc+ = £5 V (unless
otherwise noted)

ST CO ONS TLE2072C TLE2072AC
PARAMETER TEST CONDITION NIT
Tal MIN TYP MAX| MIN TYP MAX v
v | , | 25°C 0.9 6 0.65 3.5 v
nput offset voltage m
10 pu vorag Vig=0, Vo=0, Full range 78 5.3
Temperature coefficient | Rs =50 Q o
oo of input offset voltage Full range 2.3 25 2.3 25| pv/eC
| | , 25°C 5 100 5 100 pA
10 nput offset current
Vic=0, Vo=0, Full range 1.4 1.4 nA
See Figure 4 25°C 15 175 15 175 pA
| Input bias current
1B puthl . Full range 5 5 nA
5 5 5 5
25°C to to to to
Common-mode input -1 -19 -1 -19
ViR yoltage range Rs=500 5 5 v
Full range to to
-0.9 -0.9
25°C 3.8 4.1 3.8 4.1
lo =-200 uA
o a Full range 3.7 3.7
Maxi iti K 25°C 3.5 3.9 3.5 3.9
Vours aximum positive pea lo= -2 mA v
output voltage swing Full range 3.4 3.4
| 20 mA 25°C 1.5 23 1.5 23
o=-<0m Full range 1.5 1.5
L~ 200 LA 25°C -38 -42 -38 -42
0=l Fullrange | -3.7 -3.7
Maxi ti k 25°C -35 -41 -35 -41
Vo aximum negative pea o =2 mA v
output voltage swing Full range -34 -3.4
25°C -15 -24 -15 -24
lo=20mA
0=20m Full range -1.5 -1.5
Rt - 600 25°C 80 91 80 91
= Q
L Full range 79 79
L -signal diff tial 25°C 90 100 90 100
Ao arge-signa _d_l erentia Vo=$23V |RL=2kQ dB
voltage amplification Full range 89 89
R - 10k 25°C 95 106 95 106
= Q
L Full range 94 94
f Input resistance Vic=0 25°C 1012 1012 Q
V=0 Common 25°C 11 1
Ci Input capacitance IC= = mode pF
! See Figure 5 [— -
Differential 25°C 25 25
2, Open-loop output f=1MHz 25°C 80 80 Q
impedance
. - i 25°C 70 89 70 89
CMRR Cc_>mn_10n mpde Vic = Vicgmin, 4B
rejection ratio Vo =0, Rs =50 Q Full range 68 68
‘ Supply-voltage rejection [ Voc+=+5Vto+15V, 25°C 82 99 82 99 dB
SVR ratio(AVcc+ /AVi0) Vo =0, Rs =50 Q Full range 80 80

T Full range is 0°C to 70°C.
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TLE207x, TLE207xA
EXCALIBUR LOW-NOISE HIGH-SPEED
JFET-INPUT OPERATIONAL AMPLIFIERS

SLOS181C - FEBRUARY 1997 — REVISED DECEMBER 2009

TLE2072C electrical characteristics at specified free-air temperature, Vgc+ = +5 V (unless
otherwise noted)

(continued)
ST CO ONS TLE2072C TLE2072AC
PARAMETER TEST NDITION UNIT
Ta MIN TYP MAX MIN TYP MAX
Supply current 25°C 2.7 2.9 3.9 2.7 2.9 3.9
| Vo= No load A
CC (both channels) 0=0. oloa Full range 3.9 zo| ™
ay Crosstalk attenuation Vic=0, R =2 kQ 25°C 120 120 dB
Short-circuit output Vip=1V -35 -35
| Vo = 25° A
oS current 0=0 Vp=-1V 5°C 45 45 "

TLE2072C operating characteristics at specified free-air temperature, Vec+ =+t5V

TLE2072C TLE2072AC
PARAMETER TEST CONDITIONS Tat MIN_TYP MAX | MIN _TYP MAX UNIT
25°C 35 35
SR+ Positive slew rate Full Vius
Vopp) =+2.3V, range 22 22
A= 1. AL=2K T 38 38
Cp =100 pF, See Figure 1
SR- Negative slew rate Full Vius
range 22 22
2\’\? - -1, To 10 mV 0.25 0.25
ts Settling time R-L :19&2 25°C us
CL =100 pF To1mV 0.4 0.4
v Equivalent input noise f=10Hz 25°C 48 85 48 85 nVAHZ
n voltage f=10 kHz 12 17 12 17
_ Rs =20 Q, f=10Hzto
Peak-to-peak equiva- See Figure 3 10 kHz 6 6
VN(PP) lent 25°C }lV
input noise voltage f=01Hzto 0.6 0.6
10 Hz ’ ’
In Equivalentinputnoise |, ~_ f=10kHz | 25°C 28 28 fANAZ
current
Total harmonic distor- Vopp)=5V, Ayp =10,
THD +N tion f=1 kHz, RL =2kQ, 25°C 0.013% 0.013%
plus noise Rs=25Q
. . . Vi=10mV, RL =2 kQ, .
B Unity-gain bandwidth CL = 25 pF, See Figure 2 25°C 9.4 9.4 MHz
Maximum output-swing | Vopp)=4V, Ayp=-1, o
Bowm bandwidth RL=2ka, C_=25pF |25°C 2.8 28 MHz
Phase margin at unity V=10 mV, RL =2 kQ, o o o
Om gain CL =25 pF, See Figure 2 25°C 56 56

t Full range is 0°C to 70°C.
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TLE207x, TLE207xA
EXCALIBUR LOW-NOISE HIGH-SPEED
JFET-INPUT OPERATIONAL AMPLIFIERS

SLOS181C - FEBRUARY 1997 — REVISED DECEMBER 2009

TLE2072C electrical characteristics at specified free-air temperature, Vcc+ = £15 V (unless
otherwise noted)

ST CO ONS TLE2072C TLE2072AC
PARAMETER TEST NDITION NIT
Tal MIN TYP MAX MIN TYP MAX v
v | . | 25°C 1.1 6 0.7 3.5 v
nput offset voltage m
0 pu vorag Vic =0, Vo =0, Full range 7.8 53
Temperature coefficient | Rs =50 .
o0 of input offset voltage Full range 2.4 25 2.4 25| pv/°C
| | “ 25°C 6 100 6 100 pA
10 nput offset current
Vic=0, Vo=0, Full range 14 1.4 nA
See Figure 4 25°C 20 175 20  175| pA
| Input bias current
18 putsl ! Full range 5 5 nA
15 15 15 15
25°C to to to to
Common-mode input -1 -11.9 -1 -11.9
VIcR  yoltage range Rs =500 15 15 v
Full range to to
-10.9 -10.9
25°C 13.8 141 13.8 141
lo=-200 pA
0 H Full range | 13.6 13.6
Maximum posjtive peak 25°C 13.5 13.9 13.5 13.9
Vom+ . lo=-2mA \Y
output voltage swing Fullrange | 13.4 13.4
25°C 115 12.3 115 12.3
lo=-20 mA
0 m Fullrange | 11.5 1.5
25°C -13.8 -14.2 -13.8 -14.2
lo =200 pA
0 E Full range | —13.7 137
Maxi ti K 25°C -135 -14 -135 -14
Von_ aximum negative pea lo=2mA v
output voltage swing Full range | -13.4 -13.4
25°C -115 -124 -115 -124
lo =20 mA
0=20m Full range | -11.5 —115
Rl =600 25°C 80 96 80 96
= Q
L Full range 79 79
Large-signal differential 25°C 90 109 90 109
Ao arge-signal _d_l erentia Vo=+10V |R =2k B
voltage amplification Full range 89 89
R - 10k 25°C 95 118 95 118
e Q
L Full range 94 94
T Input resistance Vic=0 25°C 1012 1012 Q
Common o
Ci Input capacitance Vic=0, mode 25°C 7o 7o F
! P p See Figure 5 |— - P
Differential 25°C 2.5 2.5
2o Open-loop output f=1MHz 25°C 80 80 Q
impedance
CMRR Common-mode Vic = Vicrmin, 25°C 80 98 80 98 B
rejection ratio Vo =0, Rs =50 Q Full range 79 79
" Supply-voltage rejection | Vgoc+=+5Vto£15V, 25°C 82 99 82 99 B
SVRratio (AVgo+/AVio) Vo =0, Rs=50Q [Fullrange | 81 81

T Full range is 0°C to 70°C.

{? TeEXAS
INSTRUMENTS

22 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



TLE207x, TLE207xA
EXCALIBUR LOW-NOISE HIGH-SPEED
JFET-INPUT OPERATIONAL AMPLIFIERS

SLOS181C - FEBRUARY 1997 — REVISED DECEMBER 2009

TLE2072C electrical characteristics at specified free-air temperature, Vcc+ = £15 V (unless
otherwise noted) (continued)

TLE2072C TLE2072AC
PARAMETER TEST CONDITIONS Ta MIN TYP  MAX MIN TYP  MAX UNIT
| Supply current Va0 No load 25°C 27 3.1 3.9 2.7 3.1 3.9 A
ce (both channels) o= oloa Full range 3.9 39| ™
ay Crosstalk attenuation Vic=0, R =2kQ 25°C 120 120 dB
| Short-circu Ve =0 Vip=1V p5eC -30 -45 -30 -45 A
os ort-circuit output current | Vo = Vp=-1V 5 30 28 30 28 m
TLE2072C operating characteristics at specified free-air temperature, Vcc+ =+15V
TLE2072C TLE2072AC
PARAMETER TEST CONDITIONS Tat MIN__TYP MAX MIN__TYP MAX UNIT
25°C 28 40 28 40
SR+ Positive slew rate Full Vius
Vopp) =10V, range | 20 25
Ayp = -1, RL=2kQ, -
Cp =100 pF, See Figure 1 25°C 30 45 30 45
SR- Negative slew rate Full Vius
range 25 25
/1*2)/0\/: ;1’ To 10 mV 0.4 0.4
ts Settling time RL-= ffg’ 25°C us
CL =100 pF To1mV 1.5 1.5
v Equivalent input noise f=10Hz 255G 48 85 48 85 nVAAZ
n voltage f=10kHz 12 17 12 17
Rs =20 Q, f =10 Hzto
Peak-to-peak See Figure 3 10 kHz 6 6
VN(PP) equivalent input noise 25°C uv
voltage f=0.1Hzto
9 10 Hz 0.6 0.6
In Ejrl:gl:t'e”t inputnoise 1, o, f=10kHz | 25°C 28 28 fANFZ
. Vopp)=20V, Ayp=10,
Total harmonic
THD + N jictortion plus noise f=1kHz, R, =2kQ, 25°C 0.008% 0.008%
Rs=25Q
Vi=10mV, RL =2 kQ,
B Unity-gain bandwidth CIL _ 25 pF Sce Fi qure2 | 25°C 8 10 8 10 MHz
Maximum output-swing | Vorp) =20V, Ayp=-1, o
Bow bandwidth RL= 2 kO, Cle25pF | 25°C | 478 637 478 637 kHz
Phase margin at unity | V;=10mV, RL =2kQ, o o o
Om gain CL = 25 pF, See Figure 2 25°C 57 57
1 Full range is 0°C to 70°C.
*i’
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TLE207x, TLE207xA
EXCALIBUR LOW-NOISE HIGH-SPEED
JFET-INPUT OPERATIONAL AMPLIFIERS
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TLE2072I electrical characteristics at specified free-air temperature, Voc+ =+5 V (unless otherwise

noted)
ST CO ONS TLE2072I TLE2072Al
PARAMETER TEST CONDITION NIT
Tal MIN TYP MAX| MIN TYP MAX v
v | , | 25°C 0.9 6 0.65 35 v
nput offset voltage m
10 pu vorag Vic =0, Vo =0, Full range 9.1 6.4
Temperature coefficient | Rs =50, .
o0 of input offset voltage Full range 2.4 25 2.4 25| pv/eC
| | , 25°C 5 100 5 100 pA
10 nput offset current
Vic =0, Vo=0, Full range 5 5 nA
See Figure 4 25°C 15 175 15 175 pA
| Input bi t
18 npiitbias curren Full range 10 10| nA
5 5 5 5
25°C to to to to
Common-mode input -1 -19 -1 -19
VIcR  voltage range Rs=50Q 5 5 v
Full range to to
-0.8 -0.8
25°C 3.8 4.1 3.8 4.1
lo =-200 uA
© K Full range 3.7 3.7
Maxi iti K 25°C 3.5 3.9 3.5 3.9
Vours aximum positive pea o= -2 mA v
output voltage swing Full range 3.4 3.4
| 20 mA 25°C 1.5 2.3 1.5 2.3
o=-=om Full range 1.5 1.5
L 200 uA 25°C -38 -42 -38 -42
0=<"H Fullrange | -3.7 -3.7
Maxi ti K 25°C -35 -4.1 -35 -441
Vo aximum negative pea lo =2 mA v
output voltage swing Full range -34 -3.4
25°C -15 -24 -15 -24
lo =20 mA
0=20m Full range -1.5 -1.5
Rt - 600 25°C 80 91 80 91
= Q
L Full range 79 79
L. -signal differential 25°C 90 100 90 100
Ao arge-signal _d_l erentia Vo=423V |R =2k 4B
voltage amplification Full range 89 89
R - 10k 25°C 95 106 95 106
= Q
L Full range 94 94
T Input resistance Vic=0 25°C 1012 1012 Q
. Vie—0 Common 25°C 11 1
Ci Input capacitance Ic= > mode pF
! See Figure 5 |— -
Differential 25°C 25 25
2o Open-loop output f=1 MHz 25°C 80 80 Q
impedance
. = i 25°C 70 89 70 89
CMRR Cgmmon mpde Vic = V|crmin, 4B
rejection ratio Vo =0, Rs=50Q Full range 68 68
" Supply-voltage rejection | Vog+=+5Vto+15V, 25°C 82 99 82 99 dB
SVR ratio (AVcc:/AVio) Vo =0, Rs=50Q Full range 80 80

T Full range is —40°C to 85°C.
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TLE207x, TLE207xA
EXCALIBUR LOW-NOISE HIGH-SPEED
JFET-INPUT OPERATIONAL AMPLIFIERS
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TLE2072I electrical characteristics at specified free-air temperature, Vcc+ =15 V (unless otherwise

noted) (continued)
TLE2072I TLE2072Al
PARAMETER TEST CONDITIONS Ta MIN TYP MAX MIN TYP MAX UNIT
| Supply current Ve =0 No load 25°C 2.7 2.9 3.9 27 2.9 3.9 A
CC (both channels) o== Full range 3.9 39
ay Crosstalk attenuation Vic=0, R =2 kQ 25°C 120 120 dB
| sh Vo=0 Yp=1Y 25°C ~% ~% A
ort-circuit output current = 5° m
0s P ° Vip=-1V 45 45
TLE2072I operating characteristics at specified free-air temperature, Vcc+=t5V
ST CO ONS TLE2072I TLE2072Al
PARAMETER TEST CONDITION NIT
Tat MIN TYP MAX MIN TYP MAX v
25°C 35 35
SR+ Positive slew rate Full Vius
Voepp) =£2.3V, range 20 20
Ayp=-1, R =2 kQ, -
CL =100 pF, See Figure 1 25°C 38 38
SR- Negative slew rate Full 20 20 Vius
range
QV\? ", 1, To 10 mV 0.25 0.25
ts Settling time R-L :516&2 25°C us
CL =100 pF To1mV 0.4 0.4
Equivalent inout noi f=10 Hz 48 85 48 85 -
v, quivalent input noise 050 VA
voltage f=10 kHz 12 17 12 17
Rg=20Q, f= 10 Hz to
Peak-to-peak See Figure 3 10 kHz 6 °
VN(PP) equivalent input 25°C uv
noise voltage f=01Hzto
10 Hz 06 0.6
I Ejrl:g’ri'e”t inputnoise |, o, f=10kHz | 25°C 28 28 fANAZ
: Vopp)=5V, Ayp=10,
Total harmonic
THD + N yiiortion plus noise f=1kHz, R =2kQ, 25°C 0.013% 0.013%
Rs=25Q
- _ Vi=10mV,  R_=2kQ .
B4 Unity-gain bandwidth CL = 25 pF, See Figure 2 25°C 9.4 9.4 MHz
Maximum output- Vopr) =4V, Awp=-1, R
Bowm swing bandwidth RL=2kQ, C_=25pF | 2C 2.8 2.8 MH2z
Phase margin at unity |V, =10 mV, R =2 kQ, o o o
Om gain CL =25 pF, See Figure 2 25°C 56 56
T Full range is 40°C to 85°C.
3 15
EXAS
INSTRUMENTS
POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 25



TLE207x, TLE207xA
EXCALIBUR LOW-NOISE HIGH-SPEED
JFET-INPUT OPERATIONAL AMPLIFIERS
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TLE20721 electrical characteristics at specified free-air temperature,

otherwise noted)

Vee+ = £15 V (unless

TLE20721 TLE2072Al
PARAMETER TEST NDITION NIT
sTCO ONS Tat MIN TYP MAX MIN TYP MAX v
v | , | 25°C 1.1 6 0.7 3.5 v
nput offset voltage m
10 pu votag Vic =0, Vo =0, Full range 9.1 6.4
Temperature coefficient Rs =50 Q, .
o0 of input offset voltage Full range 2.4 25 2.4 25| pv/eC
| | , 25°C 6 100 6 100 pA
nput offset current
10 pu ! Vic =0, Vo=0, Full range 5 5 nA
See Figure 4 25°C 20 175 20 175| pA
| Input bias current
1B putblas cu Full range 10 10| nA
15 15 15 15
25°C to to to to
Common-mode input -1 -11.9 -1 -11.9
VIcR  yoltage range Rs =500 15 15 v
Full range to to
-10.8 -10.8
25°C 13.8 141 13.8 141
lo=-200 pA
0 K Full range | 13.7 13.7
Maximum positive peak 2500 13.5 13.9 13.5 13.9
Vom+ . lo=-2mA \
output voltage swing Fullrange | 13.4 13.4
25°C 11.5 12.3 1.5 12.3
lo=-20 mA
0 m Fullrange | 115 15
25°C -13.8 -14.2 -13.8 -14.2
lo =200 pA
° E Full range | —13.7 137
Maxi i K 25°C | -185 -14 -135 -14
Vou. aximum negative pea lo =2 mA v
output voltage swing Full range | —13.4 -134
25°C -11.5 -124 -11.5 -124
lo =20 mA
0=20m Full range | —11.5 15
R =600 25°C 80 96 80 96
= Q
L Full range 79 79
Large-sianal differential 25°C 90 109 90 109
Ao arge-signal _d_l erentia Vo=+10V |RL =2k 4B
voltage amplification Full range 89 89
R - 10k 25°C 95 118 95 118
= Q
L Full range 94 94
T Input resistance Vic=0 25°C 1012 1012 Q
Vie =0 Common 25°C 7.5 7.5
Ci Input capacitance Ic= > mode pF
! See Figure 5 |— -
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 80 98 80 98 dB
rejection ratio Vo =0, Rs=50Q Full range 79 79
" Supply-voltage rejection Voc+=+5Vto+15V, 25°C 82 99 82 99 dB
SVR ratio (AVcc:/AVio) Vo =0, Rs=50Q | Full range 80 80

T Full range is —40°C to 85°C.
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TLE207x, TLE207xA
EXCALIBUR LOW-NOISE HIGH-SPEED
JFET-INPUT OPERATIONAL AMPLIFIERS
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TLE2072l electrical characteristics at specified free-air temperature, Veoc+ =

otherwise noted)

+15 V (unless

(continued)
ST CO ONS TLE2072I TLE2072Al
PARAMETER TEST NDITION UNIT
Ta MIN TYP MAX MIN TYP MAX
| Supp|y current Y 0 No load 25°C 2.7 3.1 3.9 2.7 3.1 3.9 A
=0, o loa m
CC (both channels) °© Full range 3.9 3.9
ay Crosstalk attenuation Vic=0, R =2 kQ 25°C 120 120 dB
| o v Vip=1V . -30 -45 -30 -45 N
ort-circuit output current =0 25° m
0s P ° Vip=-1V 30 48 30 48
TLE2072I operating characteristics at specified free-air temperature, Vec+ =15V
PARAMETER TEST CONDITIONS TLE20721 TLE2072A1 UNIT
Tat MIN TYP MAX MIN TYP MAX
25°C 28 40 28 40
SR+ Positive slew rate Full Vius
Vopp) =£10V, range 22 22
AVD:—'I7 RLZZKQ, 5
C_=100pF,  See Figure 1 25°C 30 45 30 45
SR- Negative slew rate Vius
9 Full 22 22 8
range
?5/[{/2 t‘1’ To 10 mV 0.4 0.4
ts Settling time RL-= 1ske£ 25°C us
CL =100 pF To1mV 15 1.5
v Equiva|ent input f=10Hz 25°C 48 85 48 85 nv/\/m
n noise voltage f=10 kHz 12 17 12 17
Rg=20Q, f=0Hz to
Peak-to-peak See Figure 3 10 kHz 6 6
VN(PP) equivalent input 25°C Y,
noise voltage f= (1)01 |_'|'|ZZ to 0.6 0.6
In Eg;g?j;;'r:‘tp“t Vic =0, f=10 kHz 25°C 28 28 fANAZ
. Vorppy=20V, Ayp =10,
Total harmonic (PP) .
THD + N yiiortion plus noise f =1 kHz, R =2kQ, 25°C 0.008% 0.008%
Rg=25Q
— o |wi=10mv,  R.=2kq i
B4 Unity-gain bandwidth CL =25 pF, See Figure 2 25°C 8 10 8 10 MHz
Maximum output- Vopp)=20V, Ayp=-1, o
Bowm swing bandwidth RL=2kQ, CL=25pF 25°C | 478 637 478 637 kHz
Phase margin at Vi=10mV, R =2kQ, o o o
Om 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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TLE207x, TLE207xA
EXCALIBUR LOW-NOISE HIGH-SPEED
JFET-INPUT OPERATIONAL AMPLIFIERS
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TLE2072M electrical characteristics at specified free-air temperature, Vcc+ = £5 V (unless
otherwise noted)

TLE2072M TLE2072AM
PARAMETER TEST CONDITIONS Tat MIN TYP MAX MIN TYP  MAX UNIT
25°C 0.9 6 0.65 3.5
Vio Input offset voltage Vie =0, Vo =0, Full range 105 8 mV
avio Ifmgﬁtrf#;tc\?;ggsm =50 Full range 23 25 23 25° | uvec
25°C 5 100 5 100 pA
lio Input offset current Vie=0, Vo =0, Full range 20 20 A
See Figure 4 25°C 15 175 15 175 pA
lis Input bias current Full range 50 50 oA
5 5 5 5
25°C to to to to
- i -1 -1.9 -1 -1.9
Vicr \?;trglgeo?anmgoede e Rs=500Q 5 5 v
Full range to to
-0.8 -0.8
25°C 3.8 4.1 3.8 4.1
lo=-200 A Fullrange | 3.6 36
Vo Maximum positive peak |, 25°C 35 39 35 39 v
output voltage swing © Fullrange | 3.3 3.3
25°C 1.5 2.3 15 2.3
lo=-20mA Fullrange | 1.4 1.4
25°C -38 -42 -38 -42
lo =200 A Full range -3.6 -3.6
i i 25°C -35 -41 -35 -41
Vowm- gnuetémtgtgzga:x;geak lo=2mA Full range -3.3 -3.3 v
25°C -15 -24 -15 -2.4
lo=20mA Full range -1.4 -1.4
25°C 80 91 80 91
RL=6000 Full range 78 78
oo e L il 1 —
25°C 95 106 95 106
RL=10ke M ange 93 93
T Input resistance Vic=0 25°C 1012 1012 Q
Common
Ci Input capacitance Vic=0, mode 25°C i i pF
See Figure 5 |— -
Differential 25°C 25 25
20 Open-loop output f=1MHz 25°C 80 80 Q
impedance
oMRR  Common-mode Vic = Vicrmin, 25°C 70 89 70 89 dB
rejection ratio Vo =0, Rs =50 Q Full range 68 68

*On products compliant to MIL-PRF-38535, Class B, this parameter is not production tested.
T Full range is —-55°C to 125°C.
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TLE2072M electrical characteristics at specified free-air temperature, Vcc+ = £5 V (unless
otherwise noted) (continued)

ST CO ONS TLE2072M TLE2072AM
PARAMETER TEST CONDITION NIT
Tal MIN TYP MAX| MIN TYP MAX v
Supply-voltage rejection Vecr=25Vtox15V,
KSVR  ratio (AVec: /AVI0) Vo =0, Rg=50q |rullrange | 80 80 dB
Suppl t 25°C 2.7 2.9 3.6 27 2.9 3.6
lce ot Vo =0, No load mA
(both channels) Full range 3.6 3.6
ay Crosstalk attenuation Vic=0, RL=2kQ 25°C 120 120 dB
Short-circuit output Vip=1V -35 -35
I Vo=0 25°C mA
0s current °© Vp=-1V 45 45
T Full range is —-55°C to 125°C.
TLE2072M operating characteristics at specified free-air temperature, Voc+ =5V
sTCO ONS TLE2072M TLE2072AM
PARAMETER TEST CONDITION UNIT
Tat MIN TYP MAX | MIN TYP MAX
25°C 35 35
SR+ Positive slew rate Full . . Vius
Voepp) =$2.3V, range 18 18
Ayp=-1, RL=2kQ, -
CL =100 pF, See Figure 1 25°C 38 38
SR- Negative slew rate Full N . Vius
18" 18°
range
/2*VVD ", 1, To 10 mV 0.25 0.25
ts Settling time R-L :fﬁé’ 25°C us
CL = 100 pF To1mV 0.4 0.4
i i i f=10Hz 48 85" 48 85"
v, Equivalent input noise 25°C . . nVAHZ
voltage f=10kHz 12 17 12 17
Rs =20, f= 10 Hzto
Peak-to-peak See Figure 3 10 kHz 6 6
VN(PP) equivalent input 25°C uv
noise voltage f= (1)01 |_'|'|ZZ to 06 06
In Ejr‘:;i'em nputnoise 1y, . _o, f=10kHz | 25°C 2.8 28 fANHzZ
. Vowpp) =5V, Ayp =10,
Total harmonic (PP) o o o
THD +N  jiciortion plus noise ::{_ 1 kztslzg RL=2kQ, 25°C 0.013% 0.013%
s=
. . . Vi=10mV, R =2kQ, .
B4 Unity-gain bandwidth CL = 25 pF, See Figure 2 25°C 9.4 9.4 MHz
Maximum output-swing | Vopp)=4V, Ayp=-1, o
Bowm bandwidth RL=2kQ, C_=25pF |2C 2.8 2.8 MHz
Phase margin at unity |V, =10mV, R =2 kQ, R . R
0m gain CL=25pF, See Figure 2 25°C 56 56
*On products compliant to MIL-PRF-38535, Class B, this parameter is not production tested.
t Full range is —-55°C to 125°C.
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TLE2072M electrical characteristics at specified free-air temperature, Vgc+ = £15 V (unless
otherwise noted)

ST CO ONS TLE2072M TLE2072AM
PARAMETER TEST NDITION NIT
Taf MIN TYP MAX MIN TYP MAX v
v | . | 25°C 1.1 6 0.7 3.5 v
nput offset voltage m
10 pu vottag Vig=0, Vo =0, Full range 105 8
Temperature coefficient | Rs =50 Q . . .
o0 of input offset voltage Full range 2.4 25 2.4 25" | uv/eC
| | . 25°C 6 100 6 100 pA
0 nput offset current
Vic=0, Vo=0, Full range 20 20 nA
See Figure 4 25°C 20 175 20 175| pA
| Input bias current
1B putblas cu Full range 60 60| nA
15 15 15 15
25°C to to to to
Common-mode input -1 -11.9 -1 -11.9
VicR  voltage range Rs=50Q 15 15 v
Full range to to
-10.8 -10.8
25°C 13.8 141 13.8 141
lo=-200 pA
0 H Fullrange | 13.6 13.6
Maximum positive peak 2500 13.5 13.9 13.5 13.9
Vom+ . lo=-2mA \
output voltage swing Full range 13.3 13.3
25°C 11.5 12.3 1.5 12.3
lo=-20 mA
0 m Full range | 11.4 1.4
25°C -13.8 -14.2 -13.8 -14.2
lo =200 uA Full range | -13.6 -13.6
Maxi ti K 25°C [ -135 -14 -135  -14
Vour- aximum negative pea lo =2 mA v
output voltage swing Full range | —-13.3 -13.3
25°C -115 -124 -11.5 -124
lo=20 mA
0=20m Full range | —11.4 “11.4
R 25°C 80 96 80 96
= Q
L =600 Full range 78 78
Large-sianal differential 25°C 90 109 90 109
Ao arge-signal _d_l eren ia Vo=+10V |RL=2kQ 4B
voltage amplification Full range 89 89
R - 10k 25°C 95 118 95 118
= Q
L Full range 93 93
T Input resistance Vic=0 25°C 1012 1012 Q
_ Vie =0 Common 25°C 7.5 7.5
Ci Input capacitance IC= mode pF
! See Figure 5 [— -
Differential 25°C 25 25
2o Open-loop output f=1MHz 25°C 80 80 Q
impedance
CMRR Common-mode Vic = Vicrmin, 25°C 80 98 80 98 dB
rejection ratio Vo =0, Rs =50 Q Full range 78 78
" Supply-voltage rejection |Vgoc+=25Vto+15V, 25°C 82 99 82 99 dB
SVR ratio (AVcc+/AVi0) Vo=0, Rs=50Q | Full range 80 80

*On products compliant to MIL-PRF-38535, Class B, this parameter is not production tested.
T Full range is -55°C to 125°C.
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TLE2072M electrical characteristics at specified free-air temperature, Vgc+ = £15 V (unless
otherwise noted)

TLE2072M TLE2072AM
PARAMETER TEST CONDITIONS Tat MIN_ TYP  MAX| MIN __TYP MAX UNIT
| Supply current Ve o0 No load 25°C 2.7 3.1 3.6 27 3.1 3.6 A
ce (both channels) o= oloa Full range 3.6 36| M
ay Crosstalk attenuation Vic =0, R =2kQ 25°C 120 120 dB
hort-circuit output Vp=1V -30 -45 -30 -45
los Short-circuit outpu Vo=0 2590 mA
current Vp=-1V 30 48 30 48

t Full range is - 55°C to 125°C.

TLE2072M operating characteristics at specified free-air temperature, Vcc+ =15V

PARAMETER TEST CONDITIONS TLE2072M TLE2072AM UNIT
Tal MIN TYP MAX [ MIN TYP MAX
25°C 28 40 28 40
SR+ Positive slew rate Full Vius
VO(PP) =10V, AVD =-1, range 20 20
RL:2 kQ, CL: 100 pF,
See Figure 1 25°C 30 45 30 45
SR- Negative slew rate Vius
g Full 20 20 1
range
’1*2)/DV= t“' To 10 mV 0.4 0.4
tg Settling time RL-= 1ske£ 25°C us
CL =100 pF To1mV 15 15
v, Equivalent input noise f=10Hz o5°C 48 85: 48 85: VAT
voltage f=10 kHz 12 17 12 17
Rs =20 Q, f =10 Hzto
Peak-to-peak See Figure 3 10 kHz 6 6
VN(PP) equivalent input 25°C Y,
noise voltage f= ?01 :ZZ to 0.6 0.6
I fl?r‘ig’;'e”t inputnoise |, - _o, f=10kHz | 25°C 2.8 2.8 fANHzZ
. Vorep) =20V, Ayp =10,
Total harmonic (PP) .
THD + N distortion plus noise f=1kHz, R =2kQ, 25°C 0.008% 0.008%
Rs=25Q
. . . V|=10mV, RL=2KQ, o * %
B4 Unity-gain bandwidth CL =25 pF, See Figure 2 25°C 8 10 8 10 MHz
Maximum
. v =20V, Ap=-1, X %
Bowm output-swing RO(—PZ) KO CVD_ 25 bF 25°C 478 637 478 637 kHz
bandwidth L=2s L==oP
Phase margin at unity |V, =10 mV, R =2 kQ, o o o
Om gain CL = 25 pF, See Figure 2 25°C 57 57

*On products compliant to MIL-PRF-38535, Class B, this parameter is not production tested.
T Full range is —-55°C to 125°C.
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JFET-INPUT OPERATIONAL AMPLIFIERS

SLOS181C - FEBRUARY 1997 — REVISED DECEMBER 2009

TLE2072Y electrical characteristics at Voo =115V, Ty = 25°C

PARAMETER TEST CONDITIONS TLE2072Y UNIT
MIN TYP MAX
Vio Input offset voltage Vic =0, Vo=0, Rs=50Q 1.1 6 mV
lio Input offset current 6 100 pA
s Input bias current Vie=0. Vo=0, SeefFigure 4 20 175 pA
15 15
Vicr Common-mode input voltage range Rg =50 Q to to Vv
-11 11.9
lo = —200 pA 138 141
Vom+ Maximum positive peak output voltage swing lo=-2mA 135 139 \"
lo=-20mA 115 12.3
. _ lo = 200 pA -138 -14.2
EErar—
lo=20 mA -11.5 -124
RL =600 Q 80 96
Avp Large-signal differential voltage amplification Vo= 10V RL =2 kQ 90 109 dB
RL =10 kQ 95 118
I Input resistance Vic=0 1012 Q
] Vic =0, Common mode 75
G Input capacitance See Figure 5 Differential 25 pF
Zy Open-loop output impedance f=1MHz 80 Q
CMRR  Common-mode rejection ratio V|c = V|cgmin, Vo=0, Rg=50Q 80 98 dB
ksvr Supply-voltage rejection ratio (AVcc+/AV o) \F/‘gc:’;oigs Vio 15V, Vo=0, 82 99 dB
lcc Supply current (both channels) Vo =0, No load 2.7 3.1 3.9 mA
Vp=1V -30 -45
los Short-circuit output current Vo=0 Vo= -1V 30 28 mA
I
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TLE207x, TLE207xA
EXCALIBUR LOW-NOISE HIGH-SPEED
JFET-INPUT OPERATIONAL AMPLIFIERS

SLOS181C - FEBRUARY 1997 — REVISED DECEMBER 2009

TLE2074C electrical characteristics at specified free-air temperature, Vgcs

otherwise noted)

= +5 V (unless

ST CO ONS 1.t TLE2074C TLE2074AC
PARAMETER TEST NDITION NIT
A MIN TYP MAX| MIN TYP MAX v
v | . | 25°C -1.6 5 -0.5 3 v
nput offset voltage m
10 pu votag Vic =0, Vo =0, Full range 7.1 5.1
Temperature coefficient Rs=500Q o
[ViV1Te) of input offset voltage Full range 10.1 30 10.1 30 [ uv/°C
| | . 25°C 15 100 15 100 A
nput offset current
10 pu ! Vig =0, Vo =0, Full range 1400 1400 P
See Figure 4 25°C 20 175 20 175
| Input bias current A
1B put blas cu Full range 5000 5000 | P
5 5 5 5
25°C to to to to
Common-mode input -1 -19 -1 -19
VicR  yoltage range Rs=50Q 5 5 v
Full range to to
-0.9 -0.9
25°C 3.8 4.1 3.8 41
lo=-200 uA
o K Full range 3.7 3.7
v Maximum positive peak - o mA 25°C 35 39 35 39 v
OM+  output voltage swing o=-=m Fulrange | 34 3.4
| 20 mA 25°C 1.5 2.3 15 2.3
o=-sm Full range 1.5 1.5
| 200 LA 25°C -38 -42 -38 -42
0=k Fullrange | -3.7 -3.7
Maxi i K 25°C 35 -41 —35 41
Vour. aximum negative pea o=2mA v
output voltage swing Fullrange | -3.4 -34
25°C -15 -24 -15 -24
lo=20 mA
0=20m Fullrange | -1.5 -1.5
R =600 25°C 80 91 80 91
= Q
L Full range 79 79
A Large-signal differential Vaz123V |R =2Ka 25°C 90 100 90 100 4B
VD voltage amplification o=== L= Full range 89 89
R - 10k 25°C 95 106 95 106
= Q
- Full range 94 94
fi Input resistance Vic=0 25°C 1012 1012 Q
Input Common mode ] 25°C 11 11
G capacitance [ pifferential Vie=0. See Figure 5 25°C 25 25 PF
Z, Open-loop output impedance |f=1MHz 25°C 80 80 Q
Ve =Vicamin, 25°C 70 89 70 89
CMRR Common-mode rejection ratio Vo =0, Rs = 50 Q Full range 68 68 dB
« Supply-voltage rejection Veg+=+5Vito+15V, 25°C 82 99 82 99 B
SVR " ratio (AVco+ /AV0) Vo =0, Rs=50Q | Full range 80 80
t Full range is 0°C to 70°C.
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TLE207x, TLE207xA
EXCALIBUR LOW-NOISE HIGH-SPEED
JFET-INPUT OPERATIONAL AMPLIFIERS
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TLE2074C electrical characteristics at specified free-air temperature, Vcc+ = £5 V (unless
otherwise noted) (continued)

TLE2074C TLE2074AC
PARAMETER TEST CONDITIONS Tat MIN_ TYP_MAX| MIN _ TYFP  MAX UNIT
I t 25°C 5.2 6.3 75 5.2 6.3 7.5
oo Jupplycurren Vo=0, No load mA
(four amplifiers) Full range 75 7.5
Crosstalk attenuation Vic =0, R =2kQ 25°C 120 120 dB
Short-circuit output _ Vip=1V o -35 -35
los current Vo=0 Vp=-1V 25°C 45 45 mA

T Full range is 0°C to 70°C.

TLE2074C operating characteristics at specified free-air temperature, Vec: =15V

TLE2074C TLE2074AC
PARAMETER TEST CONDITIONS Tat MIN TYP MAX MIN TYP  MAX UNIT
25°C 35 35
SR+ Positive slew rate Full o0 o0 Vius
Vopp) =123V, range
Ayp=-1, R =2kQ, -
CL=100pF, SeeFigure1 |25°C 38 38
SR- Negative slew rate Vius
g Full 20 2 8
range
QV\? o 1, To 10 mV 0.25 0.25
ts Settling time -V step, 25°C us
AL=1kS, To1mV 0.4 0.4
cL=100pF | '™ : '
i i i f=10Hz 48 85 48 85
v, Equivalent input noise 2590 WVAFE
voltage f=10 kHz 12 17 12 17
Rg=20Q, f=10Hzto 5 6
Peak-to-peak equivalent | See Figure 3 10 kHz .
VN(PP) . . 25°C uv
input noise voltage f=0.1Hz to
0.6 0.6
10 Hz
I, Equivalent input noise Vic =0, f= 10 kHz 25°C 28 58 iANFAZ
current
L . Vopp =5V, Ayp =10,
Total h (PP)
THD 4N [0l harmonic distortion | ¢y kiz, R =2k, 25°C 0.013% 0.013%
P Rg=25Q
o~ . Vi=10mV, R =2kQ, .
B4 Unity-gain bandwidth CL = 25 pF, See Figure 2 25°C 9.4 9.4 MHz
Maximum output-swing [ Voppy=4V, Ayp=-1, o
Bowm bandwidth RL=2kQ, C_=25pF |2C 28 28 MHz
Phase margin at unity Vi=10mV, R =2 kQ, o o o
Om gain CL =25 pF, See Figure 2 25°C 56 56

T Full range is 0°C to 70°C.
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EXCALIBUR LOW-NOISE HIGH-SPEED
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TLE2074C electrical characteristics at specified free-air temperature, Vcc+ = £15 V (unless
otherwise noted)

ST Co ONS - TLE2074C TLE2074AC
PARAMETER TEST NDITION NIT
A MIN TYP MAX MIN TYP MAX v
v | . | 25°C -1.6 5 -05 3 v
nput offset voltage m
10 pu votag Vic =0, Vo =0, Full range 7.1 5.1
Temperature coefficient Rs=50Q 0
[ViV1Te) of input offset voltage Full range 10.1 30 10.1 30 | uv/°C
| | . 25°C 15 100 15 100 A
nput offset current
10 pu ! Vig =0, Vo =0, Full range 1400 1400 | P
See Figure 4 25°C 25 175 25 175
| Input bias current A
1B put blas cu Full range 5000 5000 |
15 15 15 15
25°C to to to to
Common-mode input -1 -11.9 -1 -11.9
VicR  yoltage range Rs=50Q 15 15 v
Full range to to
-10.9 -10.9
25°C 13.8 141 13.8 141
lop =-200 pA
0 a Fullrange | 13.7 13.7
Maximum positive peak 250C 13.5 13.9 13.5 13.9
VoM + . lo=-2mA \Y
output voltage swing Fullrange | 13.4 13.4
25°C 1.5 12.3 1.5 12.3
lo=-20 mA
o m Fullrange | 115 1.5
25°C -13.8 -14.2 -13.8 -14.2
lo =200 uA
° - Full range | —13.7 137
Maxi ti K 25°C | -137 -14 137 -14
Vo aximum negative pea o =2 mA v
output voltage swing Full range | -13.6 ~136
25°C -11.5 -124 -11.5 -124
lo =20 mA
0=20m Full range | -11.5 115
Rt =600 25°C 80 96 80 96
= Q
L Full range 79 79
Large-sianal differential 25°C 90 109 90 109
Ao arge-signal _d_l el_'en ia Vo=+10V |RL=2ka 4B
voltage amplification Full range 89 89
R - 10k 25°C 95 118 95 118
= Q
- Full range 94 94
fi Input resistance Vic=0 25°C 1012 1012 Q
Common
Ci Input mode Vic=0 See Figure 5 25°C 7o 7o F
i capacitance Ic=% 9 P
Differential 25°C 25 25
Z, Open-loop output impedance |f=1MHz 25°C 80 80 Q
- - i 25°C 80 98 80 98
CMRR Cc_)mn_mn mpde V¢ = Vicrmin, 4B
rejection ratio Vo =0, Rs =50 Q Full range 79 79
" Supply-voltage rejection ratio [ Vgc+=+5Vto£15V, 25°C 82 99 82 99 dB
SVR (AVge:/AVip) Vo =0, Rs=50Q Full range 81 81
T Full range is 0°C to 70°C.
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TLE2074C electrical characteristics at specified free-air temperature, Vcc+ = £15 V (unless

otherwise noted) (continued)

ST CO ONS .1 TLE2074C TLE2074AC
PARAMETER TEST NDITION NIT
A MIN TYP MAX MIN TYP MAX v
Supply current 25°C 5.2 6.5 7.5 5.2 6.5 7.5
lcc (four amplifiers) Vo=0, No load Full range 7.5 7.5 mA
Crosstalk attenuation Vic =0, R =2kQ 25°C 120 120 dB
e Vip=1V -30 -45 -30 -45
los Short-circuit output Vo=0 25°C mA
current Vp=-1V 30 48 30 48
T Full range is 0°C to 70°C.
TLE2074C operating characteristics at specified free-air temperature, Vec+: =+15V
TLE2074C TLE2074AC
PARAMETER TEST NDITION U NIT
STCO ONS Ta MIN TYP MAX MIN TYP MAX v
25°C 25 40 25 40
SR+ Positive slew rate Full Vius
VO(PP) =10V, AVD =-1, range 22 22
RL=2kQ, CL =100 pF,
See Figure 1 25°C 30 45 30 45
SR- Negative slew rate Vius
J Full o5 o5 8
range
?B/D\f ;1’ To 10 mV 0.4 0.4
ts Settling time RL-= 18158 25°C us
CL =100 pF To1mV 15 15
v Equivalent input noise f=10Hz o5°C 48 85 48 85 AFE
n voltage f=10 kHz 12 17 12 17
Rg =209, f=10Hzto 6 6
v Peak-to-peak equivalent | See Figure 3 10 kHz 0550 v
N(PP) " input noise voltage f=0.1 Hzto #
10 Hz 0.6 0.6
I Sl?r‘ig’;'e”t nputnoise |, - _o, f=10 kHz 25°C 2.8 2.8 fANHzZ
| Vopp =20V, Ayp=10,
Total harmonic distortion |, O(PP)
THD+N 0% = C AISTOTION 14— kHz, RL=2kQ, 25°C 0.008% 0.008%
P Rg =250
Vi=10mV, R =2 kQ,
By Unity-gain bandwidth ClL 25 pF See Fi que2 | 25°C 8 10 8 10 MHz
Maximum output-swing | Vopp)y=20V, Ayp=-1, o
Bowm bandwidth RoCako, | Cf - 25pF 25°C | 478 637 478 637 kHz
Phase margin at unity V;=10mV, Ry =2 kQ, o o o
Om gain CL = 25 pF, See Figure 2 25°C 57 57

T Full range is 0°C to 70°C.
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TLE207x, TLE207xA
EXCALIBUR LOW-NOISE HIGH-SPEED
JFET-INPUT OPERATIONAL AMPLIFIERS

SLOS181C - FEBRUARY 1997 — REVISED DECEMBER 2009

TLE2074l electrical characteristics at specified free-air temperature, Vcc+ =15 V (unless otherwise

noted)
ST CO ONS - TLE2074l TLE2074Al
PARAMETER TEST NDITION NIT
A MIN TYP MAX| MIN TYP MAX v
v | . | 25°C -1.6 5 -0.5 3 v
nput offset voltage m
10 pu vorag Vic =0, Vo =0, Full range 9 7
Temperature coefficient Rs=500Q o
[ViV1Te) of input offset voltage Full range 10.1 30 10.1 30 [ uv/°C
| | . 25°C 15 100 15 100 pA
nput offset current
10 pu ! Vic=0, Vo=0, Full range 5 5 nA
See Figure 4 25°C 20 175 20 175| pA
| Input bias current
'8 putbias cu Full range 10 10| nA
5 5 5 5
25°C to to to to
Common-mode input -1 -19 -1 -19
VIcR  yoltage range Rs=50Q 5 5 v
Full range to to
-0.8 -0.8
25°C 3.8 41 3.8 41
lo=-200 pA
o H Full range 3.7 3.7
Maxi it K 25°C 35 39 35 39
Vorrs aximum positive pea o= -2 mA v
output voltage swing Fullrange | 3.4 3.4
| 50 mA 25°C 15 2.3 15 2.3
o=-sm Full range 1.5 1.5
| 200 LA 25°C -3.8 -4.2 -3.8 -4.2
0=k Fullrange | -3.7 -3.7
Maxi ti K 25°C -35 —4.1 -35 —4.1
Vour- aximum negative peal lo=2mA v
output voltage swing Fullrange | -3.4 -3.4
25°C -15 -24 -15 -24
lo=20 mA
0=20m Fullrange | -1.5 -1.5
Rl = 600 25°C 80 91 80 91
= Q
L Full range 79 79
Large-signal differential 25°C 90 100 90 100
Ao arge-signal _d_l erentia Vo=$23V |RL=2kQ dB
voltage amplification Full range 89 89
R - 10k 25°C 95 106 95 106
= Q
- Full range 94 94
fi Input resistance Vic=0 25°C 1012 1012 Q
Input Common mode ) 25°C 11 11
i capacitance | pjfferential Vie=0, See Figure 5 25°C 25 25 PF
Z, Open-loop output impedance f=1MHz 25°C 80 80 Q
Vi = Viermin, 25°C 70 89 70 89
CMRR Common-mode rejection ratio VIOC= o jcRMI Rs =50 Q - o s dB
" Supply-voltage rejection ratio | Vog+=+5Vto+15V, 25°C 82 99 82 99 4B
SVR (AVge+/AV0) Vo=0, Rs=50Q |[Fullrange [ 80 80
T Full range is —40°C to 85°C.
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TLE2074l electrical characteristics at specified free-air temperature, Voc+ =+5 V (unless otherwise

noted) (continued)

ST CO ONS .t TLE20741 TLE2074Al
PARAMETER TEST NDITION NIT
A MIN TYP MAX MIN TYP MAX v
| Supply current v No load 25°C 5.2 6.3 7.5 5.2 6.3 7.5 A
ce (four amplifiers) 0=0. oloa Full range 7.5 75| "
Crosstalk attenuation Vic =0, RL=2kQ 25°C 120 120 dB
| sh Vo=0 Vip=1V 25°C —% ~% A
ort-circuit output current = 5° m
0s P ° Vip=-1V 45 45
T Full range is —40°C to 85°C.
TLE2074I operating characteristics at specified free-air temperature, Vcc+ =15V
PARAMETER TEST CONDITIONS Tat TLE2074) TLE2074A] UNIT
A MIN TYP MAX MIN TYP MAX
25°C 35 35
SR+ Positive slew rate Full 5 5 Vius
Vo) = £23V, range 0 0
AVD:_17 RLZZKQ, 5
CL=100pF,  SeeFigure1 | 257C 38 38
SR- Negative slew rate Vius
g Full 20 20 8
range
QVVD o 1, To 10 mV 0.25 0.25
ts Settling time R-L :’f’E’Q 25°C us
CL =100 pF To1mV 0.4 0.4
v Equivalent input noise f=10Hz p5°C 48 85 48 85 WAFE
n voltage f=10kHz 12 17 12 17
Rs =209, f=10Hz to 6 6
v Peak-to-peak equivalent | Se€ Figure 3 10 kHz 059G Y
N(PP) " input noise voltage f=0.1 Hz to #
10 Hz 0.6 0.6
I, Egﬁg’ri'e”t Inputnoise - _o, f=10 kHz 25°C 2.8 2.8 fANHzZ
ic di i Vopp)=5V, Ayp=10,
THD + N T?J:'nhoﬁ;?”'c distortion | ¢ 3 \Hz, RL=2kQ 25°C 0.013% 0.013%
P Rg=25Q
Vi=10mV, RL =2 kQ,
B, Unity-gain bandwidth CIL _ 25 pF Sos i que2 | 25°C 9.4 9.4 MHz
Maximum output-swing [ Vopp)=4V, Ayp=-1, o
Bowm bandwidth RL=2kQ, C_=25pF 25°C 28 28 MHz
Phase margin at unity Vi=10mV, R =2 kQ, o o o
Om gain CL =25 pF, See Figure 2 25°C 56 56

T Full range is —40°C to 85°C.
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TLE207x, TLE207xA

EXCALIBUR LOW-NOISE HIGH-SPEED
JFET-INPUT OPERATIONAL AMPLIFIERS

SLOS181C - FEBRUARY 1997 — REVISED DECEMBER 2009

TLE2074l electrical characteristics at specified free-air temperature, Veoc+ =

otherwise noted)

+15 V (unless

ST CO ONS - TLE2074I TLE2074Al
PARAMETER TEST NDITION NIT
A MIN TYP MAX MIN TYP MAX v
v | “ | 25°C -1.6 5 -05 3 v
nput offset voltage m
10 pu vorag Vic=0, Vo =0, Full range 9 7
Temperature coefficient Rs=500Q .
[ViV1Te) of input offset voltage Full range 10.1 30 10.1 30 | uv/°C
| | " 25°C 15 100 15 100 pA
nput offset current
°© P i Vic=0, Vo =0, Full range 5 5 nA
See Figure 4 25°C 25 175 25 175| pA
| Input bias current
1B put bias cu Full range 10 10| nA
15 15 15 15
25°C to to to to
Common-mode input -1 -11.9 -1 -11.9
Vicr voltage range Rs =500 15 15 v
Full range to to
-10.8 -10.8
25°C 13.8 141 13.8 14.1
lo=-200 uA
0 K Full range | 13.7 13.7
Maximum positive peak 25°C 13.5 13.9 13.5 13.9
VoM + . lo=-2mA \Y
output voltage swing Fullrange | 13.4 13.4
25°C 11.5 12.3 11.5 12.3
lo=-20 mA
0 m Fullrange | 115 1.5
25°C -13.8 -14.2 -13.8 -14.2
lo =200 pA
° ” Full range | —13.7 137
Vo Maximum negative peak lo=2mA 25°C | -135 -14 -135 -14 v
output voltage swing Full range | -13.4 -13.4
25°C -11.5 -124 -11.5 -124
lo=20 mA
0=20m Full range | —11.5 “115
R = 600 25°C 80 96 80 96
= Q
L Full range 79 79
Large-signal differential 25°C 90 109 90 109
Ao arge-signal _d_l erentia Vo =410V R =2 kO 4B
voltage amplification Full range 89 89
R - 10k 25°C 95 118 95 118
= Q
L Full range 94 94
fi Input resistance Vic=0 25°C 1012 1012 Q
Common
25°C 7.5 7.5
' Input mode _ )
Ci capacitance : : Vic=0, See Figure 5 pF
Differential 25°C 25 25
2o Open-loop output f=1MHz 25°C 80 80 Q
impedance
CMRR Common-mode Vic = Vicrmin, 25°C 80 98 80 98 B
rejection ratio Vo =0, Rs =50 Q Full range 79 79
« Supply-voltage rejection Veg+=+5Vio+15V, 25°C 82 99 82 99 B
SVR " ratio (AVccs/AV|0) Vo=0, Rs =50 Q Full range 80 80
T Full range is —40°C to 85°C.
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TLE20741 electrical characteristics at specified free-air temperature, Voc+ = £15 V (unless
otherwise noted) (continued)

TLE20741 TLE2074Al
PARAMETER TEST CONDITIONS Tat MIN_ TYP_MAX| MIN _ TYFP  MAX UNIT
| Supply current Va0 No load 25°C 5.2 6.5 7.5 5.2 6.5 7.5 A
CC (four amplifiers) 0=9 0 loa Full range 75 75| ™
Crosstalk attenuation Vic=0, R =2kQ 25°C 120 120 dB
| Short-circuit output Ve =0 Vip=1V 25°C -30 -45 -30 -45 mA
08  current 0= Vip=-1V 30 48 30 48

T Full range is —40°C to 85°C.

TLE2074I operating characteristics at specified free-air temperature, Vcc+ =15V

PARAMETER TEST CONDITIONS Tat TLE2074] TLE2073A UNIT
A MIN TYP MAX| MIN TYP MAX
25°C 25 40 25 40
SR+ Positive slew rate Full ] ] Vius
Vopp) =10V, range o °
Ayp=-1, RL =2 kQ, .
CL=100pF,  See Figure 1 | 2°°C 0 45 0 45
SR- Negative slew rate Vius
) Full 20 2 u
range
%D\f ;1’ To 10 mvV 0.4 0.4
ts Setiling time -V siep, 25°C us
RL=1ka, To1mV 15 15
CL =100 pF ofm : :
i i i f=10Hz 48 85 48 85
v, Equivalent input noise 2500 AVAHZ
voltage f=10 kHz 12 17 12 17
Rs=20Q, f=10Hz to 6 6
Peak-to-peak equivalent | See Figure 3 10 kHz o
VN(pp) in . 25°C uv
put noise voltage f=0.1 Hz to
0.6 0.6
10 Hz
I Equivalent input noise Vic =0, f=10kHz | 25°C 2.8 2.8 fANHZ
current
U Vorepy =20V, Ayp =10,
Total h (PP)
THD + N ?J: n;;r:m'c distortion | ¢ = \Hz, RL=2kQ, | 25°C 0.008% 0.008%
P Rg =250
. . . Vi=10mV, RL=2kQ, .
B4 Unity-gain bandwidth CL =25 pF, See Figure 2 25°C 8 10 8 10 MHz
Maximum output-swing Vopp)=20V, Ayp=-1, o
Bowm bandwidth R, = 2 kQ, CL = 25 pF 25°C 478 637 478 637 kHz
. 5 . V|=10mV, RL=2|(Q, o o o
Om Phase margin at unity gain Cy = 25 pF, See Figure 2 25°C 57 57

T Full range is —40°C to 85°C.
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TLE2074M electrical characteristics at specified free-air temperature, Vcc+ = £5 V (unless
otherwise noted)

TLE2074M TLE2074AM
PARAMETER TEST CONDITIONS Tat MIN _TYP MAX| MIN TYP MAX UNIT
v | . | 25°C -1.6 5 -0.5 3 v
nput offset voltage m
0 pu vorag Vic=0, Vo =0, Full range 105 8.5
Temperature coefficient Rs = 50Q + " )
[ViV1Te) of input offset voltage Full range 10.1 30 10.1 307 | nv/°C
| | . 25°C 15 100 15 100 pA
nput offset current
10 pu ! Vic=0, Vo=0, Full range 20 20 nA
See Figure 4 25°C 20 175 20 175| pA
| Input bias current
1B putblas cu Full range 60 60| nA
5 5 5 5
25°C to to to to
Common-mode input -1 -19 -1 -19
VicR  yoltage range Rs=500 5 5 v
Full range to to
-0.8 -0.8
25°C 3.8 41 3.8 41
lo =-200 pA
0 a Fullrange | 3.6 36
v Maximum positive peak o 5 mA 25°C 35 39 35 39 v
OM+  output voltage swing o=-em Fullrange | 3.3 3.3
| 20 mA 25°C 15 2.3 15 2.3
o=-sm Fullrange | 1.4 1.4
| 200 LA 25°C -3.8 -4.2 -3.8 -4.2
0 =<0k Fullrange | -3.6 -3.6
Maxi ti K 25°C -35 -41 -35 -41
Voul. aximum negative pea lo =2 mA v
output voltage swing Fullrange | -3.3 -3.3
25°C -15 -24 -15 -24
lo =20 mA
0=20m Fullrange | -1.4 -1.4
Rt =600 25°C 80 91 80 91
= Q
L Full range 78 78
Large-signal differential 25°C 90 100 90 100
Ao arge-signa _d_l erentia Vo=423V |R =2ka dB
voltage amplification Full range 88 88
R - 10k 25°C 95 106 95 106
= Q
L Fullrange [ 93 93
fi Input resistance Vic=0 25°C 1012 1012 Q
Input Common mode ) 25°C 11 11
G capacitance | piferential Vie=0, See Figure 5 25°C 25 25 PF
Z, Open-loop output impedance |[f=1 MHz 25°C 80 80 Q
Vic = Vieamin, 25°C 70 89 70 89
CMRR Common-mode rejection ratio V|(§>= o [CRMI Re =500 Pl rangs 5 e dB
« Supply-voltage rejection ratio | Voo:=5Vto£15V, 25°C 82 99 82 99 4B
SVR (AVce+ /AV0) Vo=0, Rs=50Q [Fullrange | 80 80

T Full range is —-55°C to 125°C.
* On products compliant to MIL-PRF-38535, Class B, this parameter is not production tested.
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TLE2074M electrical characteristics at specified free-air temperature, Vcc+ = £5 V (unless
otherwise noted) (continued)

ST CO ONS 1ot TLE2074M TLE2074AM
PARAMETER TEST NDITION NIT
A MIN TYP MAX| MIN TYP MAX v
| Supply current v Nol 25°C 5.2 6.3 7.5 5.2 6.3 7.5 A
cc (four amplifiers) 0=0. © load Full range 7.5 75| "
Crosstalk attenuation Vic =0, R =2 kQ 25°C 120 120 dB
| sh Vo=0 Vip=1Y 25°C ~% ~% A
ort-circuit output current = 5° m
0s p o Vip=-1V 45 45
T Full range is -55°C to 125°C.
TLE2074M operating characteristics at specified free-air temperature, Voc+ =125V
PARAMETER TEST CONDITIONS Tat TLE2074W TLE2074AN UNIT
A MIN TYP MAX MIN TYP MAX
25°C 35 35
SR+ Positive slew rate Full Vius
Vopp) =23V, ange | 18 16*
Aup=-1, RL = 2 kQ, -
C_=100pF, SeeFigure1 | 25°C 38 38
SR- Negative slew rate Vius
9 Full - 16t i
range
2va o 1, To 10 mV 0.25 0.25
ts Settling time R-L =S1eE’Q 25°C us
CL = 100 pF To1mV 0.4 0.4
v Equivalent input noise f=10Hz p5°C 48 85t 48 85t WAFE
n voltage f=10kHz 12 17 12 17F
Rs =20 Q, f=10Hzto 6 6
v Peak-to-peak equivalent | S¢€e Figure 3 10 kHz p5°C v
N(PP)  input noise voltage f= 0.1 Hzto K
10 Hz 0.6 0.6
I, El?rfg’:tlem inputnoise 1y, . _o, f=10 kHz 25°C 2.8 2.8 fANHzZ
ic di ; Vopp)=5V, Ayp=10,
THD + N T?J:'nh;;?m'c distortion | ¢ 73 \Hz, RL=2kQ | 25°C 0.013% 0.013%
P Rg=25Q
V,;=10mV, RL =2kQ,
By Unity-gain bandwidth C'L _ 25 pF oo Figure2 | 25°C 9.4 9.4 MHz
Maximum output-swing Vopp) =4V, Ayp=-1, o
Bowm bandwidth RL=2kQ, CL=25pF | %°C 28 28 MHz
Phase margin at unity Vi=10mV, R =2 kQ, o o o
fm gain CL =25 pF, See Figure 2 25°C 56 56

T Full range is -55°C to 125°C.
¥ On products compliant to MIL-PRF-38535, Class B, this parameter is not production tested.
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TLE2074M electrical characteristics at specified free-air temperature, Vgc+ = £15 V (unless
otherwise noted)

ST CO ONS - TLE2074M TLE2074AM
PARAMETER TEST NDITION NIT
A MIN TYP MAX MIN TYP MAX v
v | . | 25°C -1.6 5 -0.5 3 v
nput offset voltage m
0 pu vortag Vic=0, Vo =0, Full range 105 85
Temperature coefficient Rs=50Q + + .
[ViV1Te) of input offset voltage Full range 10.1 30 10.1 30T | uv/°C
| | , 25°C 15 100 15 100 pA
nput offset current
10 pu ! Vic=0, Vo=0, Full range 20 20| nA
See Figure 4 25°C 25 175 25  175| pA
| Input bi t
1B nput bias curren Full range 60 60| nA
15 15 15 15
25°C to to to to
Common-mode input -11 -11.9 -1 -11.9
VICR  yoltage range Rs =500 15 15 v
Full range to to
-10.8 -10.8
25°C 13.8 141 13.8 141
lo =-200 pA
0 K Ful range | 13.6 13.6
V Maximum positive peak I _ > A 2500 13.5 13.9 13.5 13.9 V
OM+ output voltage swing o=-em Ful range | 13.3 13.3
| 00 mA 25°C 115 123 115 123
o=-som Full range | 11.4 1.4
25°C -13.8 -14.2 -13.8 -14.2
lo =200 pA
0 H Full range | —-13.6 -13.6
v Maximum negative peak 2 mA 25°C -135 -14 -135 -14 v
OM- output voltage swing o=em Full range | —-13.3 -13.3
25°C -115 -124 -11.5 -124
lo =20 mA
0=20m Full range | —11.4 114
R =600 25°C 80 96 80 96
= Q
L Full range 78 78
Large-sianal differential 25°C 90 109 90 109
Ao arge-signal _d_l el_'en ia Vo=+10V |R =2k 4B
voltage amplification Full range 88 88
R - 10k 25°C 95 118 95 118
= Q
L Full range 93 93
fi Input resistance Vic=0 25°C 1012 1012 Q
Input Common mode i 25°C 7.5 7.5
i capacitance [ pifferential Vie=0, See Figure 5 25°C 25 25 PF
Z, Open-loop output impedance |f=1MHz 25°C 80 80 Q
o | Vic = Vigrmin, 25°C 80 98 80 98
MRR - il t B
C Common-mode rejection ratio Vo =0, Rg =50 Q Full range 78 78 d
« Supply-voltage rejection Vog+=5Vto+15V, 25°C 82 99 82 99 dB
SVR " ratio (AVco+ /AV0) Vo =0, Rs=50Q | Full range 80 80
T Full range is —-55°C to 125°C.
* On products compliant to MIL-PRF-38535, Class B, this parameter is not production tested.
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TLE2074M electrical characteristics at specified free-air temperature, Vgc+ = £15 V (unless
otherwise noted) (continued)

Tt TLE2074M TLE2074AM
PARAMETER TEST CONDITION NIT
STco ONS A MIN TYP MAX| MIN TYP MAX v
| Supply current Va0 No load 25°C 52 6.5 7.5 5.2 6.5 7.5 A
ce (four amplifiers) o= oloa Full range 7.5 75| "
Crosstalk attenuation Vic =0, R =2kQ 25°C 120 120 dB
| sh Ve -0 Vp=1V p5°C -30 -45 -30 -45 A
ort-circuit output current = 5° m
0s P °© Vip=-1V 30 48 30 48
T Full range is -55°C to 125°C.
TLE2074M operating characteristics at specified free-air temperature, Voc+ =15V
PARAMETER TEST CONDITIONS Tat TLE207AN TLE2073AN UNIT
A MIN TYP MAX| MIN TYP MAX
25°C 25 40 25 40
SR+ Positive slew rate Full Vius
Voppy=10V, Ayp=-1, range 17 17
AL=2ka CL=100pF 155C 30 45 30 45
See Figure 1
SR- Negative slew rate Vius
g Full 00 20 H
range
?E)/D\f ;1’ To 10 mV 0.4 0.4
L -V step, .
ts Settling time R, = 1k, o1y 25°C 1 1 us
CL =100 pF olm 5 5
i i i f=10Hz 48 g5t 48 85t
v, Equivalent input noise o550 - . AVAFE
voltage f=10kHz 12 17 12 17
Rg =20 Q, f=10Hzto 6 6
Peak-to-peak equivalent | See Figure 3 10 kHz
VN(PP) . . 25°C uv
input noise voltage f= 0.1 Hzto
10 Hz 0.6 0.6
Equivalent input noise _ : o —
In current Vic =0, f=10kHz 25°C 2.8 2.8 fAAHZ
o ' Vopp) =20V, Ayp=10,
Total harmonic distortion
THD + N plus noise f=1 kHz, RL=2kQ, 25°C 0.008% 0.008%
Rs=25Q
. . . Vi=10mV, RL =2 kQ, . + +
B4 Unity-gain bandwidth CL =25 pF, See Figure 2 25°C 8 10 8 10 MHz
Maximum output-swing Vopp) =20V, Ayp=-1, o + +
Bowm bandwidth RL =2 kQ, CL=25pF 25°C 478 637 478 637 kHz
Phase margin at unity Vi=10mV, RL =2 kQ,
25° 7° 7°
om gain CL = 25 pF, See Figure 2 5°C 5 5

T Full range is —55°C to 125°C.
¥ On products compliant to MIL-PRF-38535, Class B, this parameter is not production tested.
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TLE2074Y electrical characteristics at Voo =15V, Tp = 25°C (unless otherwise noted)

PARAMETER TEST CONDITIONS TLE2074Y UNIT
MIN TYP MAX
Vio Input offset voltage \élsc:f?é Q Vo=0, 5 mV
lio 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 Rs =50 Q to to \'%
-1 11.9
lo = —200 pA 138 14.1
VoM + Maximum positive peak output voltage swing lo=-2mA 13.5 13.9 \Y
lo=-20mA 1.5 12.3
lo = 200 uA -13.8 -14.2
Vom—  Maximum negative peak output voltage swing lo=2mA -135 14 \Y
lo=20mA -11.5 -124
R_ =600 Q 80 96
Avp Large-signal differential voltage amplification Vo=110V R =2kQ 90 109 dB
RL =10 kQ 95 118
ri Input resistance Vic=0 1012 Q
Common mode 7.5
Gi Input capacitance Differential Vo =0, See Figure 5 25 pF
Z, Open-loop output impedance f=1MHz 80 Q
CMRR  Common-mode rejection ratio \é,g:s\lomgmin, Vo=0, 80 98 dB
ksva  Supply-voltage rejection ratio (AVges/AVio) 38"55, +5V10:£15 \F/fs 500 g2 99 dB
lcc Supply current (four amplifiers) Vo =0, No load 5.2 6.5 7.5 mA
Vp=1V -30 -45
los Short-circuit output current Vo=0 Vo= -1V 30 18 mA
3 1
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PARAMETER MEASUREMENT INFORMATION

10 kQ

t Includes fixture capacitance 1 Includes fixture capacitance

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

46

{? TeEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



TLE207x, TLE207xA
EXCALIBUR LOW-NOISE HIGH-SPEED
JFET-INPUT OPERATIONAL AMPLIFIERS

SLOS181C - FEBRUARY 1997 — REVISED DECEMBER 2009

PARAMETER MEASUREMENT INFORMATION

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

Current Test Circuit
Vees
R E T
Cid - Vo
IN + T +
Cic /JF % Cic Vee-

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 TLE207x and TLE207xA, accurate measurement of the bias
current 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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TYPICAL CHARACTERISTICS

Table of Graphs
FIGURE
Vio Input offset voltage Distribution 6,7,8
o0 Temperature coefficient of input offset voltage Distribution 9,10, 11
lio Input offset current vs Free-air temperature 12,13
| Input bias current vs Free-air temperature 12,13
1B vs Total supply voltage 14
Vicr Common-mode input voltage range vs Free-air temperature 15
Vo Output voltage vs Differential input voltage 16, 17
Vom+ Maximum positive peak output voltage vs Output current 18
Vowm- Maximum negative peak output voltage vs Output current 19
. vs Free-air temperature 20, 21
Vom Maximum peak output voltage vs Supply voltage 29
Vo(pp) Maximum peak-to-peak output voltage vs Frequency 23
Vo Output voltage vs Settling time 24
. . ) I vs Load resistance 25
Avp Large-signal differential voltage amplification vs Free-air temperature 6. 27
Avp Small-signal differential voltage amplification vs Frequency 28, 29
CMRR Common-mode rejection ratio vs Freque_ncy 30
vs Free-air temperature 31
y - . vs Frequency 32
ksvr Supply-voltage rejection ratio vs Free-air temperature a3
vs Supply voltage 34, 35, 36
lcc Supply current vs Free-air temperature 37, 38, 39
vs Differential input voltage 40 - 45
vs Supply voltage 46
los Short-circuit output current vs Elapsed time 47
vs Free-air temperature 48
vs Free-air temperature 49, 50
SR Slew rate vs Load resistance 51
vs Differential input voltage 52
Vh Equivalent Input noise voltage (spectral density) | vs Frequency 53
\ Input referred noise voltage vs Noise bandwidth 54
n P 9 Over a 10-second time interval 55
Third-octave spectral noise density vs Frequency bands 56
THD +N Total harmonic distortion plus noise vs Frequency 57,58
B4 Unity-gain bandwidth vs Load capacitance 59
Gain-bandwidth product vs Free-air temperature 60
vs Supply voltage 61
Gain margin vs Load capacitance 62
vs Free-air temperature 63
Om Phase margin vs Supply voltage 64
vs Load capacitance 65
Phase shift vs Frequency 28, 29
Noninverting large-signal pulse response vs Time 66
Small-signal pulse response vs Time 67
Z, Closed-loop output impedance vs Frequency 68
Crosstalk attenuation vs Frequency 69
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TYPICAL CHARACTERISTICS

DISTRIBUTION OF TLE2071

INPUT OFFSET VOLTAGE
T T T
Vec=£15V
— Ta =25°C
P Package I_
| *
I
2
e 'E
=)
©
o
— o
3]
c
o
o
o
o
—
-4 -24 -0.8 0.8 24 4
V|o - Input Offset Voltage - mV
Figure 6
DISTRIBUTION OF TLE2074
INPUT OFFSET VOLTAGE
Vee = i|15 \')
— Ta=25°C
N Package
R
I
= [
3
£
£
<
°
o
o
]
t
—-— o
o
o
o
—
-8 -438 -1.6 1.6 4.8 8

V|o - Input Offset Voltage - mV

Figure 8

DISTRIBUTION OF TLE2072

INPUT OFFSET VOLTAGE
20 T T T T T T T T
600 Units Tested From One Wafer Lot
18- Vcc =+15V
Tp = 25°C
16~ p Package
14
12 J
8
6
4 -
[] LM
.
0 —‘_I LE_
-4 -24 -0.8 0.8 2.4 4

30

27

24

21

18

15

12

9

6

3

0

V|o - Input Offset Voltage - mV

Figure 7

DISTRIBUTION OF TLE2071 INPUT OFFSET
VOLTAGE TEMPERATURE COEFFICIENT

| | | |
Vec=215V

Ta =-55°C to 125°C
= P Package

-40-32-24 -16 -8 0 8 16 24 32 40

oyjo - Temperature Coefficient — uv/°C
Figure 9
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TYPICAL CHARACTERISTICS

DISTRIBUTION OF TLE2072 INPUT OFFSET
VOLTAGE TEMPERATURE COEFFICIENT

T T T 30
310 Amplifiers
- Vcc =+15V 27
Ta = - 55°C to 125°C
- P Package 2 24
|
0 21
— 2
= 18
— £
< 15
_I [5)
B & 12
S
@
8 9
e
6
3
LT 0

ayjo - Temperature Coefficient - uV/°C
Figure 10

INPUT BIAS CURRENT AND
INPUT OFFSET CURRENTt

Vs

FREE-AIR TEMPERATURE

DISTRIBUTION OF TLE2074 INPUT OFFSET

VOLTAGE TEMPERATURE COEFFICIENT

Ta =-55°C to 125°C
N Package

|—|

-40-32-24 -16 -8 0 8 16 24 32 40

oyjo - Temperature Coefficient — uv/°C
Figure 11

INPUT BIAS CURRENT AND
INPUT OFFSET CURRENT?
Vs
FREE-AIR TEMPERATURE

—_—— =] « W
E Vec+=15V ‘I: E Vec+=£15V
B V|C = 0 ‘9 — V|C = 0
[ Vo=0 c [~ Vo=0
2 / 2 10 2 /
v 3 v
v 4 O V4
/ 3 s —£
/ 5 /
A o A
s —7 7~ s 7 7
/ » _ @ / | /7
[ ho B o4 yay.d
y IS A~ *j
7 Qo 7
£ ~ I
s, \ s I
~ o =7 10
= 0.01 %
T
c
[}
o
— 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 Ta — Free-Air Temperature - °C
Figure 12 Figure 13

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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1B - Input Bias Current - pA

VO - Output voltage - V

TYPICAL CHARACTERISTICS

INPUT BIAS CURRENT

Vs
TOTAL SUPPLY VOLTAGE
106 I —
Vicmax = Vec 4
105 Vicmin T Ta=125°C S
K B
|
104 .
| /
103
I
102
| | Ta=25°C
101 V |
| Tp = -55°C
100 ‘ ‘
0 5 10 15 20 25 30 35 40 45
Vcc - Total Supply Voltage (referred to Vec_) - V
Figure 14
OUTPUT VOLTAGE
VS
DIFFERENTIAL INPUT VOLTAGE
Vec+=15V
300 Vic=0
Rs =50 Q
Tp = 25°
200 A=257C R_=600Q |
100 RL = 2 kQ
R, =10 kQ
0 —
yd R = 10kQ
-100 //
'>‘ Ry =2kQ
- 200 i i
R = 600 Q
- 300
- 400
-5 -4 -3 -2 -10 O 1 2 3 4 5

V|p - Differential Input Voltage - uV
Figure 16

VicR - Common-Mode Input Voltage Range - V

VO - Output voltage - V

Vee+ +0.5 T T
Vees

Ve =05 J;
Vee- +3.5
Vee-
Vee-+2.5

Vee-

400

300

200

100

-100

-200

-300

- 400

COMMON-MODE INPUT VOLTAGE RANGET
VS
FREE-AIR TEMPERATURE

Rs =50 Q

Vicmax

S

Vicmin
+3

+2
-75 -55 -35-15 5 25 45 65 85 105 12

Ta - Free-Air Temperature - °C

Figure 15
OUTPUT VOLTAGE
vs
DIFFERENTIAL INPUT VOLTAGE
I I
Vecr=115V
| Vic=0
Rs =50 Q
Ta=25°C RL=600Q _|
RL=2kQ
RL =10 kQ
[ — -§ RL=10kQ
/ R =2 kQ
/
/ RL =600 Q
15 -10 -5 0 5 10 15
Vp - Differential Input Voltage - uV

Figure 17

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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TYPICAL CHARACTERISTICS

MAXIMUM POSITIVE PEAK OUTPUT VOLTAGET

Vs
OUTPUT CURRENT
15
135
12 N

10.5 \

NS
\

\\
A
\ Tp =25°C
6 \ L\
4.5 TA =125°C TA =85°C —
3

1.5 Vec+=115V

Vom+- Maximum Positive Peak Output Voltage - V

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

lo — Output Current - mA
Figure 18
MAXIMUM PEAK OUTPUT VOLTAGEt

Vs
FREE-AIR TEMPERATURE

5 T T T
lo = -200 pA
> 4 :
1 =
S, lo=-2mA
S
3 L —
> 2 I0=—20mA —
3
5 1
o
= 0| Vect=%5V
a
£ -1
=]
s -2 lo =20 mA
©
=
I -3
g lo=2mA
> _4 Il [
1 T
lo = 200 uA
_5 o L

-75 -55 -35-15 5
Ta - Free-Air Temperature - °C
Figure 20

25 45 65 85 105 125

Vom - - Maximum Negative Peak Output Voltage - V

| Voml - Maximum Peak Output Voltage - V

MAXIMUM NEGATIVE PEAK OUTPUT VOLTAGEt

VS

OUTPUT CURRENT

-15

S~
-13.5 \

N

-12 T~ \TA =-55°C

T\ ~

Ta = 25°C

L

19

© o

||
—

/

Tp=85C —

1.5 Vec+=£15V
0 |

0 5 10 15 20 25 30 35 40 45 50
lp — Output Current - mA
Figure 19
MAXIMUM PEAK OUTPUT VOLTAGET
Vs
FREE-AIR TEMPERATURE
15 T 1 Ty
lo = ~200 uA |o|_ 200 pA
145 I
14 I
13.5 lo=2mA
lo=-2mA
13
lo=20mA
12,5 —
12 |o =-20 mA \\\\
1.5
1
105 Vgei=215V
10 |

-75 -55-35-15 5 25 45 65 85 105 125
Ta - Free-Air Temperature - °C
Figure 21

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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Figure 22
OUTPUT VOLTAGE
Vs
SETTLING TIME
12,5
10
10 mvV
7.5 1mVv
>
| 5
3 /
@ Vec+=x15V __|
5 2° " Rising Rez 1 kQ
=~ 0 CL=100pF _|
=2
i< Falling Ay =-1
3 -25 \— Ta=25°C —
' \
© -5
= 1mv
-75
10 mV
-10
-125
0 0.5 1 1.5 2
ts — Settling Time - us
Figure 24

TYPICAL CHARACTERISTICS

MAXIMUM PEAK OUTPUT VOLTAGE
Vs
SUPPLY VOLTAGE

Ta = 25°C

|0 =-200 LLA

P>

Z

lo=-2mA __|

lo=-20 mA

N

lo =20 mA

lo=2mA

|0 = 200 },I,A )

0 25 5 75 10 125 15 175 20 22.5 25
[Vcc:| - Supply Voltage - V

VO(PP) - Maximum Peak-to-Peak Output Voltage - V

Ay/p - Large-Signal Differential
Voltage Amplification — dB

MAXIMUM PEAK-TO-PEAK OUTPUT VOLTAGE?

vs
FREQUENCY
30 — T
V =t+15V -
CC+ Tp = 25°C, RL=2kQ
125°C
25
20
Tp =-55°C
15 T
Tp = 25°C,
125°C
10 B VCCi = i5 V
5 | J
Ta= —55°C} i
0 P -
100 k 1M 10M
f - Frequency - Hz
Figure 23
LARGE-SIGNAL DIFFERENTIAL
VOLTAGE AMPLIFICATION
Vs
LOAD RESISTANCE
12
ST T
Vic=0
Rg =50 Q LU
1201 1, =25°C / —
115 1
"
Vegi=+15V //
110 7 0
/ /”——-
105 ]
’!
/ A |Vec:=+5V
100 /1 //
95 /
/|
90
0.1 1 10 100
R_ - Load Resistance - kQ
Figure 25

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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TYPICAL CHARACTERISTICS

LARGE-SIGNAL DIFFERENTIAL
VOLTAGE AMPLIFICATIONT
Vs
FREE-AIR TEMPERATURE

110
107
R = 10 kQ T
T 104 —
E% 101 —
o | —
£ = =
55 L-2K0 —~
- % 98
g o
o=
b o 95
o E
2T o9 —
3 (=] RL=600£2 \\\
1 S ———
a5 89
>>
< 86
| Vec+=#5V
83 V0=i2.3v
gol—L__ | |

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

Figure 26

LARGE-SIGNAL DIFFERENTIAL
VOLTAGE AMPLIFICATIONt
Vs
FREE-AIR TEMPERATURE

125 ‘ ‘ T T T
R, =10 kQ Vec+=115V
121 - Vo=+10V
s 17— —
e m
g’ © \\\
o | 113 ~
= g R =2 kQ
a .=
Eé 109 ~—~_
=35 105
o E
2% 101
So
8 RL =600 Q
oo 97
S>> \\\
< 93 ]
89
85

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

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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Ayp - Small-Signal Differential

Ayp - Small-Signal Differential
Voltage Amplification - dB

TYPICAL CHARACTERISTICS
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Figure 28
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Figure 29
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TYPICAL CHARACTERISTICS
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Figure 30 Figure 31
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Figure 32 Figure 33

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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TYPICAL CHARACTERISTICS
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Figure 34
TLE2074
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Figure 37

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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Icc - Supply Current - mA

Icc - Supply Current - mA
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TLE2071
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TYPICAL CHARACTERISTICS

V\p - Differential Input Voltage - V

Figure 40

Icc - Supply Current - mA

Icc - Supply Current - mA
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Figure 39
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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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Icc - Supply Current — mA

lcc- Supply Current - mA

TYPICAL CHARACTERISTICS
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Figure 42 Figure 43
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Figure 44 Figure 45
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TYPICAL CHARACTERISTICS
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Figure 48 Figure 49

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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TYPICAL CHARACTERISTICS
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Figure 52 Figure 53
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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Vh - Input-Referred Noise Voltage - UV
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TYPICAL CHARACTERISTICS
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TYPICAL CHARACTERISTICS
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Figure 61

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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TYPICAL CHARACTERISTICS
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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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TYPICAL CHARACTERISTICS

NONINVERTING LARGE-SIGNAL
PULSE RESPONSET

SMALL-SIGNAL PULSE RESPONSE

15 T 100
Ta =25°C,
125°C
10 \
> \‘// Ta=-55°C z 50 r\«‘
o 5 . Ta=-55°C i
=) o
g // \ 5
o =
=1 Ta = 25°C, El
= —» o
8 125°C \ 5
o
o ~° .
> o
Vecs=215V > -50 Vec:=£15V TAY
10 AV = Av = —1
- R, =2 kQ RL =2 kQ
CL =100 pF CL =100 pF
| | Ta =25°C
_15 -100 :
0 1 2 3 4 5 0 04 0.8 1.2 1.6
t-Time - us t-Time -us
Figure 66 Figure 67
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Figure 68 Figure 69
t Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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APPLICATION INFORMATION

input characteristics

The TLE207x, TLE207xA, and TLE207xB 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 TLE207x, TLE207xA, and TLE207xB 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 70). These guards should be driven from a low-impedance source at the same
voltage level as the common-mode input.

Vi
Vo Vi
5— Vo VO
Vi
R2
R1 R3
= R4
R3 _ R2 = = =
Where R4 ~ Ri

Figure 70. Use of Guard Rings

TLE2071 input offset voltage nulling

The TLE2071 series offers external null pins that can be used to further reduce the input offset voltage. The
circuit of Figure 71 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
5 kQ

Figure 71. Input Offset Voltage Nulling

T

Vee-
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APPLICATION INFORMATION

macromodel information

Macromodel information provided was derived using PSpice™ Parts™ model generation software. The Boyle
macromodel (see Note 4) and subcircuit Figure 72 were generated using the TLE207x typical electrical and
operating characteristics at Ty = 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
Maximum negative output voltage swing

Slew rate

Quiescent power dissipation
Input bias current

Open-loop voltage amplification

Unity-gain frequency
Common-mode rejection ratio
Phase margin

DC output resistance

AC output resistance
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
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IN+ —®
1
Vec- —o—o
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Figure 72. Boyle Macromodel and Subcircut

PSpice and Parts are trademarks of MicroSim Corporation.

J@ TeEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

67



TLE207x, TLE207xA

EXCALIBUR LOW-NOISE HIGH-SPEED
JFET-INPUT OPERATIONAL AMPLIFIERS

SLOS181C - FEBRUARY 1997 — REVISED DECEMBER 2009

Revision History

Version

Date

Changes

Cc

Dec-2009

— For TLE2071M/1AM (VCC +5V) changed V,, NOM & MAX from 28/55 to 48/85 (f = 10 Hz); 11.6/17 to 12/17
(f =10 KHz), Pg. 16

—For TLE2071M/1AM (VCC +15V) changed V,; NOM & MAX from 28/55 to 48/85 (f = 10 Hz); 11.6/17 to
12/17 (f = 10 KHz), Pg. 18

—For TLE2072M/2AM (VCC +5V) changed V,, NOM & MAX from 28/55 to 48/85 (f = 10 Hz); 11.6/17 to 12/17
(f = 10 KHz), Pg. 29

—For TLE2072M/2AM (VCC +15V) changed V,; NOM & MAX from 28/55 to 48/85 (f = 10 Hz); 11.6/17 to
12/17 (f = 10 KHz), Pg. 31

—For TLE2074M/4AM (VCC +5V) changed V,, NOM & MAX from 28/55 to 48/85 (f = 10 Hz); 11.6/17 to 12/17
(f = 10 KHz), Pg. 42

—For TLE2074M/4AM (VCC +15V) changed V,; NOM & MAX from 28/55 to 48/85 (f = 10 Hz); 11.6/17 to
12/17 (f = 10 KHz), Pg. 44
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Tem Op Temp (°C Device Markin Samples
ge lyp g g p p p g p
@ Drawing Qty @ Ball material ®3) (415)
6)
5962-9460201Q2A ACTIVE LCCC FK 20 1 Non-RoHS SNPB N/ A for Pkg Type -55 to 125 5962-
& Green 9460201Q2A
TLE2071
MFKB
5962-9460201QPA ACTIVE CDIP JG 8 1 Non-RoHS SNPB N / A for Pkg Type -55 to 125 9460201QPA
& Green TLE2071M
5962-9460202Q2A ACTIVE LCCC FK 20 1 Non-RoHS SNPB N / A for Pkg Type -55 to 125 5962-
& Green 9460202Q2A
TLE2072
MFKB
5962-9460202QHA ACTIVE CFP ] 10 1 Non-RoHS SNPB N / A for Pkg Type -55t0 125 9460202QHA
& Green TLE2072M
5962-9460202QPA ACTIVE CDIP JG 8 1 Non-RoHS SNPB N / A for Pkg Type -55to 125 9460202QPA
& Green TLE2072M
5962-9460203Q2A ACTIVE LCCC FK 20 1 Non-RoHS SNPB N / A for Pkg Type -55 to 125 5962-
& Green 9460203Q2A
TLE2074
MFKB
5962-9460203QCA ACTIVE CDIP J 14 1 Non-RoHS SNPB N / A for Pkg Type -551t0 125 5962-9460203QC
& Green A
TLE2074MJB
5962-9460204Q2A ACTIVE LCCC FK 20 1 Non-RoHS SNPB N/ A for Pkg Type -55 to 125 5962
& Green 9460204Q2A
TLE2071
AMFKB
5962-9460204QHA ACTIVE CFP ] 10 1 Non-RoHS SNPB N / A for Pkg Type -55to 125 9460204QHA
& Green TLE2071AM
5962-9460204QPA ACTIVE CDIP JG 8 1 Non-RoHS SNPB N / A for Pkg Type -55 to 125 9460204QPA
& Green TLE2071AM
5962-9460205Q2A ACTIVE LCCC FK 20 1 Non-RoHS SNPB N / A for Pkg Type -55 to 125 5962-
& Green 9460205Q2A
TLE2072
AMFKB
5962-9460205QHA ACTIVE CFP ] 10 1 Non-RoHS SNPB N / A for Pkg Type -55t0 125 9460205QHA
& Green TLE2072AM
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http://www.ti.com/product/TLE2071M?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2071M?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2072M?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2072M?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2072M?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2074M?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2074M?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2071AM?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2071AM?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2071AM?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2072AM?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2072AM?CMP=conv-poasamples#order-quality
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C Device Marking Samples
g g p p p
(1) Drawing Qty %) Ball material 3) (4/5)
(6)
5962-9460205QPA ACTIVE CDIP JG 8 1 Non-RoHS SNPB N/ A for Pkg Type -55to0 125 9460205QPA
& Green TLE2072AM
5962-9460206Q2A ACTIVE LCCC FK 20 1 Non-RoHS SNPB N/ A for Pkg Type -55to0 125 5962-
& Green 9460206Q2A
TLE2074
AMFKB
5962-9460206QCA ACTIVE CDIP J 14 1 Non-RoHS SNPB N/ A for Pkg Type -55to 125 5962-9460206QC
& Green A
TLE2074AMJIB
5962-9460206QDA ACTIVE CFP W 14 1 Non-RoHS & SNPB N / A for Pkg Type -55 to 125 5962-9460206QD Samples
Non-Green A
TLE2074AMWB
TLE2071ACD LIFEBUY SolIC D 75 ROHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 2071AC
TLE2071ACDR ACTIVE SOIC D 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM 2071AC
TLE2071ACP ACTIVE PDIP P 8 50 ROHS & Green NIPDAU N / A for Pkg Type TLE2071AC
TLE2071AID LIFEBUY SOIC D 75 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 2071Al
TLE2071AIDG4 LIFEBUY SolIC D 75 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 2071Al
TLE2071AIDR ACTIVE SOIC D 2500 RoHS & Green NIPDAU Level-1-260C-UNLIM 2071Al
TLE2071AIP ACTIVE PDIP P 8 50 ROHS & Green NIPDAU N / A for Pkg Type TLE2071Al
TLE2071AMFKB ACTIVE LCCC FK 20 1 Non-RoHS SNPB N/ A for Pkg Type -55 to 125 5962
& Green 9460204Q2A
TLE2071
AMFKB
TLE2071AMJIG ACTIVE CDIP JG 8 1 Non-RoHS SNPB N / A for Pkg Type -55to 125 TLE2071
& Green AMJIG
TLE2071AMJIGB ACTIVE CDIP JG 8 1 Non-RoHS SNPB N / A for Pkg Type -55 to 125 9460204QPA
& Green TLE2071AM
TLE2071AMUB ACTIVE CFP U 10 1 Non-RoHS SNPB N/ A for Pkg Type -55 to 125 9460204QHA
& Green TLE2071AM
TLE2071CD LIFEBUY SolIC D 75 ROHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 2071C
TLE2071CDG4 LIFEBUY SOIC D 75 ROHS & Green NIPDAU Level-1-260C-UNLIM Oto 70 2071C
TLE2071CP ACTIVE PDIP P 50 ROHS & Green NIPDAU N / A for Pkg Type TLE2071CP
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http://www.ti.com/product/TLE2072AM?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2074AM?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2074AM?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2074AM?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2071A?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2071A?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2071A?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2071A?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2071AM?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2071AM?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2071AM?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2071AM?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2071?CMP=conv-poasamples#order-quality
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
(1) Drawing Qty %) Ball material ©) (4/5)
6
TLE2071CPE4 LIFEBUY PDIP P 8 50 RoOHS & Green NIPDAU N/ A for Pkg Type TLE2071CP
TLE2071ID LIFEBUY SoIC D 8 75 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 20711
TLE2071IDG4 LIFEBUY SoIC D 8 75 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 20711
TLE2071IDR ACTIVE SoIC D 8 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM 20711
TLE2071IP ACTIVE PDIP P 8 50 ROHS & Green NIPDAU N/ A for Pkg Type TLE2071IP Samples
TLE2071MFKB ACTIVE LCCC FK 20 1 Non-RoHS SNPB N / A for Pkg Type -55 to 125 5962-
& Green 9460201Q2A
TLE2071
MFKB
TLE2071MJIG ACTIVE CDIP JG 8 1 Non-RoHS SNPB N/ A for Pkg Type -55to 125 TLE2071MJG
& Green
TLE2071MJGB ACTIVE CDIP JG 8 1 Non-RoHS SNPB N/ A for Pkg Type -55to 125 9460201QPA
& Green TLE2071M
TLE2072ACD LIFEBUY SoIC 8 75 RoOHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 2072AC
TLE2072ACP ACTIVE PDIP P 8 50 ROHS & Green NIPDAU N / A for Pkg Type TLE2072AC
TLE2072ACPE4 LIFEBUY PDIP P 8 50 ROHS & Green NIPDAU N / A for Pkg Type TLE2072AC
TLE2072AID LIFEBUY SoIC D 8 75 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 2072Al
TLE2072AIDG4 LIFEBUY SOIC D 8 75 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 2072Al
TLE2072AIDR ACTIVE SoIC D 8 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM 2072Al
TLE2072AIP ACTIVE PDIP P 8 50 ROHS & Green NIPDAU N/ A for Pkg Type TLE2072Al
TLE2072AMFKB ACTIVE LCCC FK 20 1 Non-RoHS SNPB N / A for Pkg Type -55 to 125 5962-
& Green 9460205Q2A
TLE2072
AMFKB
TLE2072AMJG ACTIVE CDIP JG 8 1 Non-RoHS SNPB N/ A for Pkg Type -55t0 125 TLE2072
& Green AMJIG
TLE2072AMJIGB ACTIVE CDIP JG 8 1 Non-RoHS SNPB N / A for Pkg Type -55 to 125 9460205QPA
& Green TLE2072AM
TLE2072AMUB ACTIVE CFP U 10 1 Non-RoHS SNPB N / A for Pkg Type -55 to 125 9460205QHA Samples
& Green TLE2072AM
TLE2072CD LIFEBUY SoIC D 8 75 ROHS & Green NIPDAU Level-1-260C-UNLIM 2072C



http://www.ti.com/product/TLE2071?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2071?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2071M?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2071M?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2071M?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2072A?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2072A?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2072A?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2072AM?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2072AM?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2072AM?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2072AM?CMP=conv-poasamples#order-quality
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
(1) Drawing Qty %) Ball material 3) (4/5)
6
TLE2072CDR ACTIVE SoIC D 8 2500 RoHS & Green NIPDAU Level-1-260C-UNLIM 2072C
TLE2072CP ACTIVE PDIP P 8 50 ROHS & Green NIPDAU N / A for Pkg Type TLE2072CP
TLE2072ID LIFEBUY SoIC D 75 RoOHS & Green NIPDAU Level-1-260C-UNLIM 20721
TLE2072IDR ACTIVE SOoIC D 8 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 20721 Samples
TLE2072IDRG4 LIFEBUY SoIC D 8 2500 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 20721
TLE2072IP ACTIVE PDIP P 50 ROHS & Green NIPDAU N / A for Pkg Type TLE2072IP
TLE2072MFKB ACTIVE LCCC FK 20 1 Non-RoHS SNPB N / A for Pkg Type -55to 125 5962-
& Green 9460202Q2A
TLE2072
MFKB
TLE2072MJG ACTIVE CDIP JG 8 1 Non-RoHS SNPB N/ A for Pkg Type -55t0 125 TLE2072MJG
& Green
TLE2072MJGB ACTIVE CDIP JG 8 1 Non-RoHS SNPB N/ A for Pkg Type -55t0 125 9460202QPA Samples
& Green TLE2072M
TLE2072MUB ACTIVE CFP U 10 1 Non-RoHS SNPB N / A for Pkg Type -55 to 125 9460202QHA
& Green TLE2072M
TLE2074ACDW ACTIVE SoIC DwW 16 40 ROHS & Green NIPDAU Level-1-260C-UNLIM Oto 70 TLE2074AC
TLE2074ACN ACTIVE PDIP N 14 25 ROHS & Green NIPDAU N/ A for Pkg Type TLE2074ACN Samples
TLE2074ACNE4 LIFEBUY PDIP N 14 25 ROHS & Green NIPDAU N / A for Pkg Type TLE2074ACN
TLE2074AIDW ACTIVE SoIC DW 16 40 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 TLE2074Al Samples
TLE2074AIN ACTIVE PDIP N 14 25 ROHS & Green NIPDAU N / A for Pkg Type TLE2074AIN
TLE2074AINE4 LIFEBUY PDIP N 14 25 ROHS & Green NIPDAU N/ A for Pkg Type TLE2074AIN
TLE2074AMFKB ACTIVE LCCC FK 20 1 Non-RoHS SNPB N / A for Pkg Type -55 to 125 5962-
& Green 9460206Q2A
TLE2074
AMFKB
TLE2074AMJ ACTIVE CDIP J 14 1 Non-RoHS SNPB N / A for Pkg Type -55 to 125 TLE2074AMJ
& Green
TLE2074AMJB ACTIVE CDIP J 14 1 Non-RoHS SNPB N/ A for Pkg Type -55 to 125 5962-9460206QC
& Green A
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http://www.ti.com/product/TLE2072?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2072?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2072?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2072?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2072M?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2072M?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2072M?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2072M?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2074A?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2074A?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2074A?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2074A?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2074AM?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2074AM?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2074AM?CMP=conv-poasamples#order-quality
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
(1) Drawing Qty %) Ball material ©) (4/5)
(6)
TLE2074AMJB
TLE2074AMWB ACTIVE CFP W 14 1 Non-RoHS & SNPB N / A for Pkg Type -55to 125 5962-9460206QD
Non-Green A
TLE2074AMWB
TLE2074CDW ACTIVE SolIC DW 16 40 ROHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 TLE2074C
TLE2074CDWR ACTIVE SOIC DW 16 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM TLE2074C
TLE2074CN ACTIVE PDIP N 14 25 ROHS & Green NIPDAU N / A for Pkg Type TLE2074CN
TLE2074IDW ACTIVE SOIC DW 16 40 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 TLE2074l
TLE2074IDWG4 LIFEBUY SOIC DW 16 40 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 TLE2074lI
TLE2074IDWR ACTIVE SOIC DW 16 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM TLE2074I
TLE2074IN ACTIVE PDIP N 14 25 ROHS & Green NIPDAU N/ A for Pkg Type TLE2074IN
TLE2074MFKB ACTIVE LCCC FK 20 1 Non-RoHS SNPB N / A for Pkg Type -55 to 125 5962-
& Green 9460203Q2A
TLE2074
MFKB
TLE2074MJ ACTIVE CDIP J 14 1 Non-RoHS SNPB N/ A for Pkg Type -55 to 125 TLE2074MJ
& Green
TLE2074MJB ACTIVE CDIP J 14 1 Non-RoHS SNPB N / A for Pkg Type -55 to 125 5962-9460203QC
& Green A
TLE2074MJB

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: TI has discontinued the production of the device.

@ RoHS: T defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.
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http://www.ti.com/product/TLE2074AM?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2074?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2074?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2074?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2074?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2074?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2074?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2074M?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2074M?CMP=conv-poasamples#order-quality
http://www.ti.com/product/TLE2074M?CMP=conv-poasamples#order-quality
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® MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

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

© Lead finish/Ball material - Orderable Devices 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.

Important Information and Disclaimer:  The information provided on this page represents Tl'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 TI 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.

OTHER QUALIFIED VERSIONS OF TLE2071, TLE2071A, TLE2071AM, TLE2071M, TLE2072, TLE2072A, TLE2072AM, TLE2072M, TLE2074, TLE2074A, TLE2074AM,
TLE2074M :
o Catalog : TLE2071A, TLE2071, TLE2072A, TLE2072, TLE2074A, TLE2074

o Automotive : TLE2071A-Q1, TLE2071A-Q1, TLE2072A-Q1, TLE2072A-Q1

o Military : TLE2071M, TLE2071AM, TLE2072M, TLE2072AM, TLE2074M, TLE2074AM

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product
o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects

o Military - QML certified for Military and Defense Applications
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http://focus.ti.com/docs/prod/folders/print/tle2072a-q1.html
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http://focus.ti.com/docs/prod/folders/print/tle2071am.html
http://focus.ti.com/docs/prod/folders/print/tle2072m.html
http://focus.ti.com/docs/prod/folders/print/tle2072am.html
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |<— KO [« P1—p|
IR T
® 0 o|( 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 0O 00 Sprocket Holes
| |
T T
Sl ﬁ
A-—q-—4 t-—T--1
Q3 1 Q4 Q3 | User Direction of Feed
| w. 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)
TLE2071ACDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLE2071AIDR SoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLE2071IDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLE2072AIDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLE2072CDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLE2072IDR SoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLE2072IDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLE2074CDWR SOIC DwW 16 2000 330.0 16.4 10.75 | 10.7 2.7 12.0 | 16.0 Q1
TLE2074IDWR SOIC DwW 16 2000 330.0 16.4 10.75| 10.7 2.7 12.0 | 16.0 Q1
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PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 26-Jul-2023
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing | Pins SPQ Length (mm) | Width (mm) | Height (mm)
TLE2071ACDR SOIC D 8 2500 340.5 336.1 25.0
TLE2071AIDR SoIC D 8 2500 340.5 336.1 25.0
TLE2071IDR SolIC D 8 2500 340.5 336.1 25.0
TLE2072AIDR SOIC D 8 2500 340.5 336.1 25.0
TLE2072CDR SOIC D 8 2500 340.5 336.1 25.0
TLE2072IDR SoIC D 8 2500 340.5 336.1 25.0
TLE2072IDR SolIC D 8 2500 350.0 350.0 43.0
TLE2074CDWR SOIC DW 16 2000 350.0 350.0 43.0
TLE2074IDWR SOIC 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)
5962-9460201Q2A FK LCcC 20 1 506.98 12.06 2030 NA
5962-9460202Q2A FK LCCC 20 1 506.98 12.06 2030 NA
5962-9460202QHA U CFP 10 1 506.98 26.16 6220 NA
5962-9460203Q2A FK LCCcC 20 1 506.98 12.06 2030 NA
5962-9460204Q2A FK LCcC 20 1 506.98 12.06 2030 NA
5962-9460204QHA U CFP 10 1 506.98 26.16 6220 NA
5962-9460205Q2A FK LCCC 20 1 506.98 12.06 2030 NA
5962-9460205QHA u CFP 10 1 506.98 26.16 6220 NA
5962-9460206Q2A FK LCcC 20 1 506.98 12.06 2030 NA
5962-9460206QDA W CFP 14 1 506.98 26.16 6220 NA

TLE2071ACD D SoIC 8 75 505.46 6.76 3810 4
TLE2071ACD D SoIC 8 75 507 8 3940 4.32
TLE2071ACP P PDIP 8 50 506 13.97 11230 4.32
TLE2071AID D SoIC 8 75 507 8 3940 4.32
TLE2071AID D SoIC 8 75 505.46 6.76 3810 4
TLE2071AIDG4 D SoIC 8 75 505.46 6.76 3810 4
TLE2071AIDG4 D SOIC 8 75 507 8 3940 4.32
TLE2071AIP P PDIP 8 50 506 13.97 11230 4.32
TLE2071AMFKB FK LCCC 20 506.98 12.06 2030 NA
TLE2071AMUB u CFP 10 1 506.98 26.16 6220 NA
TLE2071CD D SoIC 8 75 505.46 6.76 3810 4
TLE2071CD D SoIC 8 75 507 8 3940 4.32
TLE2071CDG4 D SoIC 8 75 505.46 6.76 3810 4
TLE2071CDG4 D SoIC 8 75 507 8 3940 4.32
TLE2071CP P PDIP 8 50 506 13.97 11230 4.32
TLE2071CP P PDIP 8 50 506 13.97 11230 4.32
TLE2071CPE4 P PDIP 8 50 506 13.97 11230 4.32
TLE2071CPE4 P PDIP 8 50 506 13.97 11230 4.32
TLE2071ID D SoIC 8 75 505.46 6.76 3810 4

Pack Materials-Page 3
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Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
TLE2071ID SoIC 8 75 507 8 3940 4.32
TLE20711DG4 D SOoIC 8 75 507 8 3940 4.32
TLE2071IDG4 D SoIC 8 75 505.46 6.76 3810 4
TLE2071IP P PDIP 8 50 506 13.97 11230 4.32
TLE2071MFKB FK LCCC 20 1 506.98 12.06 2030 NA
TLE2072ACD D SoIC 8 75 505.46 6.76 3810 4
TLE2072ACD D SoIC 8 75 507 8 3940 4.32
TLE2072ACP P PDIP 8 50 506 13.97 11230 4.32
TLE2072ACPE4 P PDIP 8 50 506 13.97 11230 4.32
TLE2072AID D SoIC 8 75 507 8 3940 4.32
TLE2072AID D SoIC 8 75 506.6 8 3940 4.32
TLE2072AID D SOoIC 8 75 505.46 6.76 3810 4
TLE2072AIDG4 D SoIC 8 75 506.6 8 3940 4.32
TLE2072AIDG4 D SOoIC 8 75 507 8 3940 4.32
TLE2072AIDG4 D SoIC 8 75 505.46 6.76 3810 4
TLE2072AIP P PDIP 8 50 506 13.97 11230 4.32
TLE2072AMFKB FK LCCC 20 1 506.98 12.06 2030 NA
TLE2072AMUB U CFP 10 506.98 26.16 6220 NA
TLE2072CD D SoIC 8 75 505.46 6.76 3810 4
TLE2072CD B) SoIC 8 75 507 8 3940 4.32
TLE2072CP P PDIP 8 50 506 13.97 11230 4.32
TLE2072ID D SoIC 8 75 505.46 6.76 3810 4
TLE2072ID D SoIC 8 75 507 8 3940 4.32
TLE2072IP P PDIP 8 50 506 13.97 11230 4.32
TLE2072MFKB FK LCCC 20 1 506.98 12.06 2030 NA
TLE2072MUB U CFP 10 506.98 26.16 6220 NA
TLE2074ACDW DW SoIC 16 40 506.98 12.7 4826 6.6
TLE2074ACN N PDIP 14 25 506 13.97 11230 4.32
TLE2074ACNE4 N PDIP 14 25 506 13.97 11230 4.32
TLE2074AIDW DW SoIC 16 40 506.98 12.7 4826 6.6
TLE2074AIN N PDIP 14 25 506 13.97 11230 4.32
TLE2074AINE4 N PDIP 14 25 506 13.97 11230 4.32
TLE2074AMFKB FK LCCC 20 1 506.98 12.06 2030 NA
TLE2074AMWB W CFP 14 506.98 26.16 6220 NA
TLE2074CDW DW SoIC 16 40 506.98 12.7 4826 6.6
TLE2074CN N PDIP 14 25 506 13.97 11230 4.32
TLE2074IDW DwW SoIC 16 40 506.98 12.7 4826 6.6
TLE2074IDWG4 DW SoIC 16 40 506.98 12.7 4826 6.6
TLE2074IN N PDIP 14 25 506 13.97 11230 4.32
TLE2074MFKB FK LCcC 20 1 506.98 12.06 2030 NA
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q PACKAGE OUTLINE
UOO10A = > CFP - 2.03 mm max height

CERAMIC FLATPACK

27 MAX _
.045 MAX [ -010+.002 PIN 1 ID GLASS 005 MIN
TYP —l W

e -
J—ﬁ—+—————————\f : 17
8X .050+.005 H : o
}—L+—————————ﬁ% 3 ]
i 1 1 27 MAX
1 : : GLASS
[ ]
10X .017:002J‘ 51 — b 6
5X .32+ .01 241t 0 5X .32+ .01
.005+.001 1 +
R +.013
T 067 012
L 045
026

4225582/A 01/2020

NOTES:

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

2. This drawing is subject to change without notice.

i
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MECHANICAL DATA

W (R—GDFP—F14) CERAMIC DUAL FLATPACK
Base and Seating Plane
0.045 (1,14) — 0535 (597) §§1§3§
l’ 0.026 (0,66)
A T i
F L 0.008 (o.zo)]:
| 0.080 (2,03 0.004 (0,10)
0.045 (1,14)
—— 0.280 (7,11) MAX ——>]
, " 0.019 (0,48)
: I I o I I _lj 0.015 (0,38)
_f
| ' ' 0.050 (1,27)
| | | |
0.390 (9,91) | | | |
0.335 (8,51
| | | |
| | | 1 0.005 (0,13) MIN
4 Places
I | | | |_[
7 8 *
0.360 (9,14) 0.360 (9,14)
)y 0.250 (6,35) > ¢ 0.250 (6,35) >
4040180-2/F 04/14

NOTES: All linear dimensions are in inches (millimeters).

This drawing is subject to change without notice.

This package can be hermetically sealed with a ceramic lid using glass frit.
Index point is provided on cap for terminal identification only.

Falls within MIL STD 1835 GDFP1-F14

mMmoow>
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GENERIC PACKAGE VIEW
DW 16 SOIC - 2.65 mm max height

7.5 x 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

i3 Texas
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PACKAGE OUTLINE
DWO0016A SOIC - 2.65 mm max height

SOIC

PIN 11D
AREA

— 14x[1.27]
{lf — — -
— H==-
—] —]
10.5 —] 1 2X
N 8.89
NOTES  — [8.89]
—] —]
—] —]
o — :LQJ - ‘
7 \
0.51
._Li 16X a1 L
[ J0.250 [C|A[B] —=1 2.65 MAX
NOTE 4
N
/ {( '\ /' L \[ 0.33 1
010"
—~ T
\ SEE DETAIL A
[0.25]
GAGE PLANE L
e s
0.3
0-& v 01
1.27
0.40 DETAIL A

(1.4) ~ TYPICAL

4220721/A 07/2016

NOTES:

e

. 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.

oA~ wn
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EXAMPLE BOARD LAYOUT
DWO0016A SOIC - 2.65 mm max height

SOIC

SEE
DETAILS

s

©

‘©
L

LAND PATTERN EXAMPLE
SCALE:7X

SOLDER MASK SOLDER MASK
METAL OPENING OPENING‘\ /METAL
N\ N/
| | * |
(!
J« 0.07 MAX Jk 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.

i3 TExAas
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DWO0016A

EXAMPLE STENCIL DESIGN

SOIC - 2.65 mm max height

SOIC

N

14X (1.27) -

16

-
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.

i3 Texas
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GENERIC PACKAGE VIEW
FK 20 LCCC - 2.03 mm max height

8.89 x 8.89, 1.27 mm pitch LEADLESS CERAMIC CHIP CARRIER

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

4229370VA\
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GENERIC PACKAGE VIEW
J 14 CDIP - 5.08 mm max height

CERAMIC DUAL IN LINE PACKAGE

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4040083-5/G

13 TEXAS
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PACKAGE OUTLINE
JOO14A | CDIP - 5.08 mm max height

CERAMIC DUAL IN LINE PACKAGE

4X.005 MIN

PIN 11D @
(OPTIONAL) [0.13] .015-.060 TYP
A/ﬁ;ﬂ ‘ T [0.38-1.52]

oo ER | :%
[254) ﬁ{ﬁ } 14X .045-.065 J‘ e i8.134é58.2666]
T [1.15-1.65]

[ [.010[0.25][C[A[B]

.754-.785

1 [19.1519.94)
ik
ik
} 8

_ W
.J» .245-.283 4
—= 2MAXTYP A3 MIN TYP
[6.22-7.19] [5.08] [3.3]
SEATING PLANE
.308-.314
[7.83-7.97]
T GAGE PLANE

T .015 |GAGE PLANE
[0.38]

~

i e Ol B e

\/ . 0°-15° *\\_r .
Sy 14X .008-.014

[0.2-0.36]

4214771/A 05/2017

NOTES:

1. All controlling linear dimensions are in inches. Dimensions in brackets are in millimeters. Any dimension in brackets or parenthesis are for
reference only. Dimensioning and tolerancing per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. This package is hermitically sealed with a ceramic lid using glass frit.

4. Index point is provided on cap for terminal identification only and on press ceramic glass frit seal only.

5. Falls within MIL-STD-1835 and GDIP1-T14.
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EXAMPLE BOARD LAYOUT
JOO14A CDIP - 5.08 mm max height

CERAMIC DUAL IN LINE PACKAGE

SEE DETAIL B

=~

23

3

3

&y
N
£

SEE DETAIL A\ A~

N i N
G |
= 0 O
12X (.100 ) \ ‘
[2.54] ‘ i
& | ©
‘ SYMM
OO
14X (¢ .039) ‘
O |1 ©
|
© ' ©
|
© 1 O
SYMM
¢
LAND PATTERN EXAMPLE
NON-SOLDER MASK DEFINED
SCALE: 5X
002 MAX ﬂ (.063)
0.05 1.6
ALIE AR(])UND 1l METAL %063
SOLDER MASK [1.6]
OPENING
\METAL JL
/ 002 MAX
(R.002 ) TYP 7 SO'-DgEEMNﬁé [0.05]
[0.05] ALL AROUND
DETAIL A DETAIL B
SCALE: 15X 13X, SCALE: 15X
4214771/A  05/2017
i3 Texas
INSTRUMENTS
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PACKAGE OUTLINE

DO008A SOIC - 1.75 mm max height
SMALL OUTLINE INTEGRATED CIRCUIT

SEATING PLANE\

re——— 228-.244 TYP
1580-6.1°] [ T.004 0.1[C]
PIN 1 ID AREA
6X|.050

. [1.27) —TT—

1=-—- |

—— %‘

.189-.197
[4.81.5.00] 150 |
NOTE 3 [3.81]

] [

4X (0°-15°) |

4[] === ‘

L\ J 5 T — |
8X.012-.020 k

3.81-3.98
[NOTE4] (@ [.010[0.25l0 [C[A[B] [1.75]

‘\‘_ Vs

\_./

[ i } \1 005-010 TYP
: / [0.13-0.25]
4X (0°-15°) ﬂ~/ \F

SEE DETAIL A
.010
[0.25]
/ —
o a&’j t .004-.010
0-8 [0.11-0.25]
.016-.050
[0.41-1.27] DETAIL A
(.041) f=— 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.

o~ wn
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EXAMPLE BOARD LAYOUT
DO008A SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

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

SYMM
¢

—E13 (I
! ! (R.002 ) TYP
—=3 (1)s b

6X (.050 ) | |

1.27
271 I — (i§14~’>i) — ™

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:8X

SOLDER MASK SOLDER MASK:
METAL /OPENING OPENlNG\ g”g[ééé’m%i

EXPOSED

I
I
I
METAL EXPOSED/‘\,,. ,,,,,,,,,,, 2
4 L METAL J
.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
DO008A SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

[1.58] SYMM

SYMM
¢

— iy
\ \ (R.002 ) TYP

; (15 e

6X (.050 ) — ! !

[1.27]
L4444447(21m

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

T

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

MCEROO01A — JANUARY 1995 — REVISED JANUARY 1997

JG (R-GDIP-T8) CERAMIC DUAL-IN-LINE

0.400 (10,16)
0.355 (9,00) '

Ao A

) 0.280 (7,11)
0.245 (6,22)

S

1 4
0.065 (1,65)
0.045 (1,14)

0.063 (1,60) 0.020 (0,51) MIN 0.310 (7,87)
0.015 (0,38) » 0.290 (7,37)
0.200 (5,08) MAX
— ¢ Seating Plane

T 0.130 (3,30) MIN

0.023 (0,58) o150
AJLL770015(038) —> \4/ 0°-15
(0100 (2,59) | 0.014 (0,36)

0.008 (0,20)

4040107/C 08/96

A. Alllinear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.

C. This package can be hermetically sealed with a ceramic lid using glass frit.
D. Index point is provided on cap for terminal identification.

E. Falls within MIL STD 1835 GDIP1-T8
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MECHANICAL DATA

P (R—PDIP—-T8) PLASTIC DUAL—=IN—LINE PACKAGE
0.400 (10,16)
0355 (9,02) 7
8 5
==l ;
0.260 (6,60)
0.240 (6,10)
SRSy Ry .
1 4
J Lo.wo (1,78)
0.045 (1,14)
0.045 (1,14 0.325 (8,26
0.030 ((0,76§ € —0.020 (0,51) MIN 0.300 57,623
0.015 (0,38)
5 — P
/\ 0.200 (5,08) MAX —TGouge Plane
L Seating Plane
0125 (3,18) MIN 0.010 (0,25) NOM
-
0.100 (2,54) L 0.430 (10,92) J
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
e s e e ) A MAX (?'97,;3) (?97,53) (g'sgé% (;6022)
0.745 | 0745 | 0.850 | 0.940
D) %&2?8; A MN (18,92) | (18,92) | (21,59) | (23,88)
P ey ey ey g ey g g Yo\ VXS‘;?%N A BB AC AD
w J L 8
0.070 (1,78)
0045 (118
0.045 (1,14) _
—» rom(om A\ 0.020 (0,51) MIN %

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

\ TGouge Plane
+ Y L Seating Plane
? 0.125 (3,18) MIN (0,25) NOM

J 0.430 (10,92) MAX

\
!
-

| o —

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

[-€]0.010 (0,25) W]

)

U 14/18 Pin Only A

- 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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IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATA SHEETS), 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
will 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 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
TI products.

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

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2023, Texas Instruments Incorporated
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