TLE207x-Q1, TLE207xA-Q1
EXCALIBUR LOW-NOISE HIGH-SPEED
JFET-INPUT OPERATIONAL AMPLIFIERS

SGLS226B - DECEMBER 2003 - REVISED MAY 2008

® (Qualified for Automotive Applications ® Ensured Maximum Noise Floor
® Direct Upgrades to TLO5x, TLO7X, and 17 nV/NHz

TLO8x BIFET Operational Amplifiers ® On-Chip Offset Voltage Trimming for
® Greater Than 2 x Bandwidth (10 MHz) and Improved DC Performance

3x Slew Rate (45 V/us) Than TLO7x ® \Wider Supply Rails Increase Dynamic

Signal Range to +19V

description/ordering information

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/\VHz, 17-nV/VHz 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 BIFET 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 BIiFET 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 BIiFETSs, 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 BIFET 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.

ORDERING INFORMATIONT

Viomax R ORDERABLE TOP-SIDE
A AT 25°C PACKAGE PART NUMBER MARKING
2mv__ | soiIC-D Tape and reel | TLE2071AQDRQ1 2071AQ
4mv_ |soIC-D Tape and reel | TLE2071QDRQ1L 207101
35mV_|SOIC-D Tape and reel | TLE2072AQDRQ1 2072AQ
_40°C t0 125°C
6mv__ | solIC-D Tape and reel | TLE2072QDRQ1 207201
4mV | SOP-DW | Tape and reel | TLE2074AQDWRQ1S | TLE2074AQ1
7mV_ |SOP-DW | Tapeandreel | TLE2074QDWRQIS | TLE2074Q1

T For the most current package and ordering information, see the Package Option Addendum at the end of this
document, or see the Tl web site at http://www.ti.com.

* Package drawings, thermal data, and symbolization are available at http://www.ti.com/packaging.

§ Product Preview

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

PRODUCTION DATA information is current as of publication date.
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TLE207x-Q1, TLE207xA-Q1
EXCALIBUR LOW-NOISE HIGH-SPEED
JFET-INPUT OPERATIONAL AMPLIFIERS

SGLS226B - DECEMBER 2003 - REVISED MAY 2008

description/ordering information (continued)

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.

TLE2071 AND TLE2071A TLE2072 AND TLE2072A TLE2074 AND TLE2074A
D PACKAGE D PACKAGE DW PACKAGE
(TOP VIEW) (TOP VIEW) (TOP VIEW)
OFFSETN1 [] 1 o s|] NC 10UT [] 1 J 8] Vees+ 10UT[l 1 J 16]] 40UT
IN-[] 2 7 ]VCC+ 1IN-[] 2 7 ]ZOUT 1N-=1 2 15]4|N—
IN+ [] 3 6|] OUT 1N+ [] 3 6[]2IN- un+[l 3 14]] 4IN+
Vee-[] 4 5[] OFFSET N2 Vee-[] 4 5[] 2IN+ Vee [ 4 13 Vee -
2IN+[] 5 12[] 3IN+
2IN-[} 6 11[] 3IN-
20UT[] 7 10[] 30UT
NC[]| 8 9]l NC

NC - No internal connection

symbol
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TLE207x-Q1, TLE207xA-Q1
EXCALIBUR LOW-NOISE HIGH-SPEED
JFET-INPUT OPERATIONAL AMPLIFIERS

SLOS181A - FEBRUARY 1997 - REVISED MARCH 2000 (sourced from
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lemplate Release Date: /—11-94

TLE207x-Q1, TLE207xA-Q1
EXCALIBUR LOW-NOISE HIGH-SPEED
JFET-INPUT OPERATIONAL AMPLIFIERS

SLOS181A - FEBRUARY 1997 - REVISED MARCH 2000 (sourced from)
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TLE207x-Q1, TLE207xA-Q1
EXCALIBUR LOW-NOISE HIGH-SPEED
JFET-INPUT OPERATIONAL AMPLIFIERS

SGLS226A - DECEMBER 2003 - REVISED AUGUST 2004

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) T
Supply voltage, Voc+ (SEE NOtE 1) ..o 19V
Supply voltage, Voo - (SEE NOLE 1) ... -19Vv
Differential input voltage range, Vip (See NOte 2) ... ...t Vee+toVee-
Input voltage range, V| (any iNPUL) . .. ..ot Vee+toVee-
Input current, [j (€aCh INPUL) . ... e +1 mA
Output current, Ig (each OUtPUL) . ... .. +80 mA
Total CUMTENTINTO VoG d  « et e et e e e e e e 160 mA
Total current QUL Of Vo - o oo 160 mA
Duration of short-circuit current at (or below) 25°C (see Note 3) . ..., unlimited
Maximum Junction TEMPErature, T .. ...ttt et e e 150°C
Package thermal impedance, 03a (see Note 4):D package ........... ... ... 126°C/W

DWpackage ........ ... i, 75°C/W
Operating free-air temperature range, Ta: Qsuffix .......... ... ... ... .. ... .. —40°C to 125°C
Storage tempPerature raNgE . ... ...ttt e et e e e e e —65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for3seconds ............. ..., 300°C

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

NOTES: 1. Allvoltage values, except differential voltages, are with respect to the midpoint between Vo + and Ve -.

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. The package thermal impedance is

recommended operating conditions

calculated in accordance with JESD 51-7.

MIN  MAX | UNIT
Supply voltage, Vcc+ +2.25 +19 \Y
Vcc+=15V -0.8 5
Common-mode input voltage, V|c \Y
Vcc+=%15V -10.8 15
Operating free-air temperature, Ta -40 125 °C
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TLE207x-Q1, TLE207xA-Q1
EXCALIBUR LOW-NOISE HIGH-SPEED
JFET-INPUT OPERATIONAL AMPLIFIERS

SGLS226A - DECEMBER 2003 - REVISED AUGUST 2004

TLE2071-Q1 electrical characteristics at specified free-air temperature, V
otherwise noted)

cc+ = £5 V (unless

TLE2071-Q1 TLE2071A-Q1
PARAMETER TEST CONDITIONS TAT UNIT
MIN TYP MAX MIN TYP  MAX
“ | 25°C 0.34 4 0.3 2
V| Input offset voltage mvV
10 P 9 Vic =0, Vo =0, Full range 9 7
Temperature coefficient [ RS =50 £, )
WVIO  of input offset voltage Full range 3.2 3.2 20 | pvieC
. 25°C 5 100 5 100 pA
| Input offset current
10 P Vic =0, Vo =0, Full range 20 20 nA
See Figure 4 25°C 15 175 15 175 pA
B Input bias current
Full range 60 60 nA
5 5 5 5
25°C to to to to
v Common-mode input Re =500 -1 -19 -1 -19 v
ICR  voltage range S= 5 5
Full range to to
-0.8 -0.8
25°C 3.8 4.1 3.8 4.1
o =-200 pA
o K Full range 3.6 3.6
v Maximum positive peak =2 mA 25°C 35 3.9 3.5 3.9 v
OM+ " output voltage swing o=7em Full range 3.3 3.3
25°C 15 2.3 15 2.3
o =-20 mA
Full range 1.4 14
25°C -3.8 -4.2 -3.8 -4.2
o =200 uA
0 K Fullrange | -3.6 36
Maximum negative peak 25°C -35 -41 -35 41
VoM - garve R lo=2mA \%
output voltage swing Fullrange | -3.3 -3.3
25°C -1.5 -2.4 -15 -2.4
lo =20 mA
0=20m Full range -1.4 -1.4
25°C 80 91 80 91
R = Q
L =600 Full range 78 78
Large-signal differential 25°C 90 100 90 100
AVD ge-signa Cier Vo=+23V [R =2ka B
voltage amplification Full range 88 88
25°C 95 106 95 106
RL =10 kQ
Full range 93 93
ri Input resistance Vic=0 25°C 1012 1012 Q
_ Vie =0 common 25°C 1 1
Cj Input capacitance Ic=" mode pF
! See Figure 5 |— -
Differential 25°C 2.5 25
20 Open-loop output f=1 MHz 25°C 80 80 Q
impedance
C - = i 25°C 70 89 70 89
CMRR ommon m_ode V|C_ Vicrmin, ) 4B
rejection ratio Vo =0, Rg =50 Q Full range 68 68
‘ Supply-voltage rejection  |Vcc+=+5Vto+15V, 25°C 82 99 82 99 B
SVR " ratio (AVcc+ /AV|0) Vo =0, Rs=50Q | Full range 80 80

T Full range is -40°C to 125°C.
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TLE207x-Q1, TLE207xA-Q1
EXCALIBUR LOW-NOISE HIGH-SPEED
JFET-INPUT OPERATIONAL AMPLIFIERS

SGLS226A - DECEMBER 2003 - REVISED AUGUST 2004

TLE2071-Q1 electrical characteristics at specified free-air temperature, V cc+ = 5 V (unless

Jotherwise noted) (continued)

TLE2071-Q1 TLE2071A-Q1
PARAMETER TEST CONDITIONS TAT UNIT
MIN TYP MAX MIN TYP MAX
| oad 25°C 1.35 1.6 2.2 1.35 1.6 2.2
| S current Vo =0, No loa mA
cc Upply cu 0 Full range 2.2 2.2
_circui VD=1V -35 -35
los Short-circuit output Vo=0 2500 mA
current Vip=-1V 45 45
T Eull range is —40°C to 125°C.
TLE2071-Q1 operating characteristics at specified free-air temperature, V cc+=15V
T TLE2071-Q1 TLE2071A-Q1
PARAMETER TEST NDITION NIT
STCO ONS A MIN TYP MAX MIN TYP MAX v
25°C 35 35
SR+ Positive slew rate Full ) 5 V/ius
Vo(pp) =123V, range 0 0
Ayp = -1, R =2k, "
CL=100pF,  SeeFigure1 | 25°C 38 38
SR- Negative slew rate Vius
g Full 20 20 u
range
?(/D . -1 To 10 mV 0.25 0.25
ts Settling time R-L :S f ﬁg 25°C us
cL=100pF [TOLIMV 0.4 0.4
i i i f=10Hz 28 55 28 55 —
v Equivalent input noise 255G WA
voltage f=10 kHz 11.6 17 11.6 17
Rg=20Q, f= 10 Hz 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 Hzto
10 Hz 0.6 0.6
In Equivalentinputnoise 1, - _ f=10 kHz 25°C 2.8 2.8 fANHZ
current
- . VopPp)=5V, Ayp =10,
Total h
THD + N ﬁfz o distortion | ¢ =7 kriz, RL=2kQ | 25°C 0.013% 0.013%
P Rg=250Q
o _ Vi=10mV,  Rp =2k, .
B1 Unity-gain bandwidth CL =25 pF, See Figure 2 25°C 9.4 9.4 MHz
Maximum output-swing | Vopp) =4V, Ayp=-1, o
BOM  pandwidth RL=2kQ, cCL=25pF | 25°C 28 28 MHz
Phase margin at unity V=10 mV, RL =2 kQ, o
om gain CL =25 pF, See Figure 2 25°C 56 56

T Full range is —40°C to 125°C.
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TLE207x-Q1, TLE207xA-Q1
EXCALIBUR LOW-NOISE HIGH-SPEED
JFET-INPUT OPERATIONAL AMPLIFIERS

SGLS226A - DECEMBER 2003 - REVISED AUGUST 2004

TLE2071-Q1 electrical characteristics at specified free-air temperature, V cc+ = 15 V (unless
otherwise noted)

TLE2071-Q1 TLE2071A-Q1
PARAMETER TEST CONDITIONS TAT UNIT
MIN TYP MAX MIN TYP MAX
“ | 25°C 0.49 4 0.47 2
V| Input offset voltage mv
10 P 9 Vic =0, Vo =0, Full range 9 7
Temperature coefficient Rs =500 )
w10 of input offset voltage Full range 3.2 3.2 20 | pvieC
“ 25°C 6 100 6 100 pA
| Input offset current
10 P Vic =0, Vo =0, Full range 20 20 nA
See Figure 4 25°C 20 175 20 175| pA
B Input bias current
Full range 60 60 nA
15 15 15 15
25°C to to to to
v Common-mode input Re =500 I I v
ICR  voltage range S= 15 15
Full range to to
-10.9 -10.9
25°C 13.8 14.1 13.8 14.1
lo = -200 pA
Full range 13.6 13.6
v Maximum positive peak = -2 mA 25°C 135 139 135 139 v
OM+  output voltage swing o=-em Fullrange | 13.3 133
25°C 11.5 12.3 11.5 12.3
lo=-20 mA
Full range 11.4 114
25°C -13.8 -14.2 -13.8 -14.2
Io = 200 pA
Fullrange | -13.6 -13.6
Maximum negative peak 25°C -135  -14 -135  -14
VoM - gave P lo=2mA \%
output voltage swing Full range | -13.3 -13.3
25°C -11.5 -12.4 -11.5 -12.4
lo =20 mA
Fullrange | -11.4 -11.4
25°C 80 96 80 96
R = Q
L =600 Full range 78 78
Large-signal differential 25°C 90 109 90 109
AVD ge-sipna’ It Vo=+10V R =2ka B
voltage amplification Full range 88 88
25°C 95 118 95 118
RL = 10 kQ
Full range 93 93
ri Input resistance Vic=0 25°C 1012 1012 Q
_ Vie =0 common 25°C 75 7.5
Cj Input capacitance ic=> mode pF
! See Figure 5 [— -
Differential 25°C 2.5 25
z Open-loop output f=1MHz 25°C 80 80 Q
0 impedance
cvrr  Common-mode V|c = V|crmin, 25°C 80 98 80 98 B
rejection ratio Vo =0, Rg =50 Q Full range 78 78
‘ Supply-voltage rejection  |Vcc+=%5Vto+15V, 25°C 82 99 82 99 B
SVR " ratio (AVCC+/AV|0) Vo =0, Rs=50Q | Full range 80 80

T Full range is -40°C to 125°C.
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TLE207x-Q1, TLE207xA-Q1
EXCALIBUR LOW-NOISE HIGH-SPEED
JFET-INPUT OPERATIONAL AMPLIFIERS

SGLS226A - DECEMBER 2003 - REVISED AUGUST 2004

TLE2071-Q1 electrical characteristics at specified free-air temperature, V

cc+ = £15 V (unless
otherwise noted) (continued)

TLE2071-Q1 TLE2071A-Q1
PARAMETER TEST CONDITIONS TA'|L UNIT
MIN TYP MAX MIN TYP MAX
| oad 25°C 1.35 1.7 2.2 1.35 1.7 2.2
| S current Vo =0, No loa mA
cc upply cu o Full range 2.2 2.2
Vip=1V -30  -45 -30  -45
los Short-circuit output current | Vo =0 25°C mA
Vip=-1V 30 48 30 48
T Eull range is —40°C to 125°C.
TLE2071-Q1 operating characteristics at specified free-air temperature, V cc+=%15V
¥ TLE2071-Q1 TLE2071A-Q1
PARAMETER TEST NDITION NIT
STCOo ONS A MIN TYP MAX MIN TYP MAX v
25°C 30 40 30 40
SR+ Positive slew rate Full 7 2 V/ius
Vo(pp) =10V, Ayp =-1, range
R =2kQ, CL =100 pF, -
See Figure 1 25°C 30 45 30 45
SR- Negative slew rate Vius
g Full 99 29 w
range
'l“gl\th‘lv To 10 mV 0.4 0.4
ts Settling time RL—: i:g 25°C us
CL = 100 pF TolmV 15 15
i i i f=10 Hz 28 55 28 55 —
v Equivalent input noise 255C VAT
voltage f=10 kHz 11.6 17 11.6 17
Rg =20, f= 10 Hzto 5 6
v Peak-to-peak equivalent | S€€ Figure 3 10 kHz . v
N(PP) " input noise voltage f= 0.1 Hzto K
: 0.6 0.6
10 Hz
In Faualent npUtnoise 1 vic =, f=10kHz | 25°C 28 28 1AnHz
- . Vo(pp) =20V, Ayp =10,
Total h
THD + N f’ut: onie distortion | ¢ =3 iz, RL=2kQ, | 25°C 0.008% 0.008%
P Rg=25Q
o , Vi=10mV, R =2k, .
Bq Unity-gain bandwidth CL =25 pF, See Figure 2 25°C 8 10 8 10 MHz
Maximum output-swing [ Vopp) =20V, Ayp =-1, R
BoM bandwidh RL= 2k, CL=25pF | 25°C 478 637 478 637 kHz
Phase margin at unity V=10 mV, R =2k, R
om gain CL =25 pF, See Figure 2 25°C 57 57

T Full range is —40°C to 125°C.
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TLE207x-Q1, TLE207xA-Q1
EXCALIBUR LOW-NOISE HIGH-SPEED
JFET-INPUT OPERATIONAL AMPLIFIERS

SGLS226A - DECEMBER 2003 - REVISED AUGUST 2004

TLE2072-Q1 electrical characteristics at specified free-air temperature, V

cc+ = £5 V (unless
otherwise noted)

TLE2072-Q1 TLE2072A-Q1
PARAMETER TEST CONDITIONS Tat UNIT
MIN TYP MAX MIN TYP  MAX
, | 25°C 0.9 6 0.65 35
V| Input offset voltage mvV
10 P 9 Vic =0, Vo =0, Full range 10 8
Temperature coefficient [ RS =50 £, )
VIO of input offset voltage Full range 2.3 2.3 20 | pnvieC
, 25°C 5 100 5 100 pA
| Input offset current
10 P Vic =0, Vo =0, Full range 20 20 nA
See Figure 4 25°C 15 175 15 175 pA
B Input bias current
Full range 60 60 nA
5 5 5 5
25°C to to to to
v Common-mode input Re =500 -1 -19 -1 -19 v
ICR  voltage range S= 5 5
Full range to to
-0.8 -0.8
25°C 3.8 4.1 3.8 4.1
o =-200 pA
o K Full range 3.6 3.6
v Maximum positive peak =2 mA 25°C 35 3.9 3.5 3.9 v
OM+ " output voltage swing o=7em Full range 3.3 3.3
25°C 15 2.3 15 2.3
o =-20 mA
Full range 1.4 14
25°C -3.8 -4.2 -3.8 -4.2
o =200 uA
0 K Fullrange | -3.6 36
Maximum negative peak 25°C -35 -41 -35 41
VoM - garve R lo=2mA \%
output voltage swing Fullrange | -3.3 -3.3
25°C -1.5 -2.4 -15 -2.4
lo =20 mA
0=20m Full range -1.4 -1.4
25°C 80 91 80 91
R = Q
L =600 Full range 78 78
Large-signal differential 25°C 90 100 90 100
AVD ge-signa Cier Vo=+23V [R =2ka B
voltage amplification Full range 88 88
25°C 95 106 95 106
RL = 10 kQ
Full range 93 93
ri Input resistance Vic=0 25°C 1012 1012 Q
Common
Cj Input capacitance Vic =0, mode 25c H H F
! P P See Figure 5 |— - P
Differential 25°C 2.5 2.5
z Open-loop output f=1MHz 25°C 80 80 Q
0 impedance
cvrr  Common-mode V|c = V|crmin, 25°C 70 89 70 89 B
rejection ratio Vo =0, Rg =50 Q Full range 68 68

T Full range is -40°C to 125°C.
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TLE207x-Q1, TLE207xA-Q1
EXCALIBUR LOW-NOISE HIGH-SPEED
JFET-INPUT OPERATIONAL AMPLIFIERS

SGLS226A - DECEMBER 2003 - REVISED AUGUST 2004

TLE2072-Q1 electrical characteristics at specified free-air temperature, V cc+ = 5 V (unless

otherwise noted) (continued)

TLE2072-Q1 TLE2072A-Q1
PARAMETER TEST CONDITIONS TAT UNIT
MIN TYP MAX MIN TYP MAX
Supply-voltage rejection Vcc+=+5Vtoxl5YV,
KSVR  ratio (AVces /AVI0) Vo =0, Rg=500q | Fullrange 80 80 dB
Supply current oad 25°C 2.7 2.9 3.6 2.7 2.9 3.6
I Vo =0, N A
CC (both channels) ° oo Full range 3.6 36|
ay Crosstalk attenuation Vic =0, R =2kQ 25°C 120 120 dB
_circui Vip=1V -35 -35
los Short-circuit output Vo=0 250C mA
current Vip=-1V 45 45
T Full range is -40°C to 125°C.
TLE2072-Q1 operating characteristics at specified free-air temperature, V cc+=15V
TLE2072-Q1 TLE2072A-Q1
PARAMETER TEST CONDITIONS TAT UNIT
MIN  TYP MAX MIN  TYP MAX
25°C 35 35
SR+ Positive slew rate Full 18 18 Vius
Vo(pp) =123V, range
Ayp = -1, R =2 kQ, "
CL=100pF,  See Figure 1 | 25°C 38 38
SR- Negative slew rate Vius
g Full 18 18 u
range
§\</D . -1 To 10 mV 0.25 0.25
ts Settling time R-L :f ﬁQ 25°C us
CL = 100 pF TolmV 0.4 0.4
v Equivalent input noise f=10Hz o5oC 28 55 28 55 VNG
n voltage f = 10 kHz 116 17 116 17
Rg=20Q, f= 10 Hzto
Peak-to-peak See Figure 3 10 kHz 6 °
VN(PP) equivalent input 25°C Y
noise voltage f= 261:22 to 06 06
In El?rl:g’:t'em nputnoise 1, -~ o, f=10kHz | 25°C 28 2.8 fANHzZ
. Vopp)=5V, Ayp =10,
Total harmonic O(PP) D .
THD+N  jistortion plus noise f= :L_kHZ’ RL=2kQ 25°C 0.013% 0.013%
Rg=25Q
N _ vi=10my, Rp=2k R
Bq Unity-gain bandwidth CL =25 pF, See Figure 2 25°C 9.4 9.4 MHz
Maximum output-swing | Vopp) =4V, Ayp=-1, o
BOM  pandwidth RL=2kQ, cL=25pF |%°C 28 28 MHz
Phase margin at unity [ V;=10mV, R =2 kQ, R
om gain CL =25 pF, See Figure 2 25°C 56 56
T Full range is —40°C to 125°C.
3 1,
[ EXAS
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TLE207x-Q1, TLE207xA-Q1
EXCALIBUR LOW-NOISE HIGH-SPEED
JFET-INPUT OPERATIONAL AMPLIFIERS

SGLS226A - DECEMBER 2003 - REVISED AUGUST 2004

TLE2072-Q1 electrical characteristics at specified free-air temperature, V
otherwise noted)

cc+ = 15 V (unless

TLE2072-Q1 TLE2072A-Q1
PARAMETER TEST CONDITIONS TAT UNIT
MIN TYP MAX MIN TYP  MAX
“ | 25°C 1.1 6 0.7 35
V| Input offset voltage mvV
10 P 9 Vic =0, Vo =0, Full range 10 8
Temperature coefficient [ RS =50 )
w10 of input offset voltage Full range 2.4 2.4 20 | pnvieC
“ 25°C 6 100 6 100 pA
| Input offset current
10 P Vic =0, Vo =0, Full range 20 20 nA
See Figure 4 25°C 20 175 20  175| pA
B Input bias current
Full range 60 60 nA
15 15 15 15
25°C to to to to
v Common-mode input Re =500 B - -9 v
ICR  voltage range S= 15 15
Full range to to
-10.8 -10.8
25°C 13.8 14.1 13.8 14.1
lo = —200 uA
Full range 13.6 13.6
v Maximum positive peak | _ 25°C 135 139 135 139 v
OM+  output voltage swing o=-em Fullrange | 13.3 133
25°C 11.5 12.3 11.5 12.3
lo=-20 mA
Full range 11.4 114
25°C -13.8 -14.2 -13.8 -14.2
lo = 200 LA
Fullrange | -13.6 -13.6
Maximum negative peak 25°C -135  -14 -135  -14
VoM - gave P lo=2mA \%
output voltage swing Full range | -13.3 -13.3
25°C -11.5 -12.4 -11.5 -12.4
lo =20 mA
Fullrange | -11.4 -11.4
25°C 80 96 80 96
R = Q
L =600 Full range 78 78
Large-signal differential 25°C 90 109 90 109
AVD ge-sipna’ It Vo=+10V |R_ =2ka B
voltage amplification Full range 89 89
25°C 95 118 95 118
RL = 10 kQ
Full range 93 93
ri Input resistance Vic=0 25°C 1012 1012 Q
Vie =0 Common 25°C 7.5 75
Cj Input capacitance c=> mode pF
! See Figure 5 |— -
Differential 25°C 2.5 2.5
20 Open-loop output f=1MHz 25°C 80 80 Q
impedance
C - = i 25°C 80 98 80 98
CMRR ommon mpde V|C_ Vicrmin, ) 4B
rejection ratio Vo =0, Rg =50 Q Full range 78 78
‘ Supply-voltage rejection |Vcc+=+5Vto+15V, 25°C 82 99 82 99 B
SVR " ratio (AVCc+/AV|0) Vo =0, Rs=50Q |Fullrange 80 80

T Full range is —40°C to 125°C.

12

{'f TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265




TLE207x-Q1, TLE207xA-Q1
EXCALIBUR LOW-NOISE HIGH-SPEED
JFET-INPUT OPERATIONAL AMPLIFIERS

SGLS226A - DECEMBER 2003 - REVISED AUGUST 2004

TLE2072-Q1 electrical characteristics at specified free-air temperature, V
otherwise noted) (continued)

cc+ = £15 V (unless

TLE2072-Q1 TLE2072A-Q1
PARAMETER TEST CONDITIONS TAT UNIT
MIN TYP MAX MIN TYP MAX
| Supp]y current Ve =0 No load 25°C 2.7 3.1 3.6 2.7 3.1 3.6 mA
cc (both channels) o="% Full range 3.6 3.6
ay Crosstalk attenuation Vic =0, RL =2kQ 25°C 120 120 dB
| Short-circuit output Ve =0 Vib=1V - 30 45 30 45 A
0s current 0= Vip=-1V 30 48 30 48
T Full range is —40°C to 125°C.
TLE2072-Q1 operating characteristics at specified free-air temperature, V cc+=%15V
TLE2072-Q1 TLE2072A-Q1
PARAMETER TEST CONDITIONS TAT UNIT
MIN  TYP MAX MIN  TYP MAX
25°C 28 40 28 40
SR+ Positive slew rate Full 20 20 Vius
VopPp) =10V, Ayp=-1, range
RL = 2'kQ, CL =100 pF, .
See Figure 1 25°C 30 45 30 45
SR- Negative slew rate Full Vius
range 20 20
’fg’?,:[l' To 10 mV 0.4 0.4
ts Settling time RL-z ilf!pz 25°C us
CL = 100 pF TolmV 1.5 1.5
v Equivalent input noise f=10Hz o50C 28 55 28 55 VNS
n voltage f=10 kHz 11.6 17 11.6 17
Rs=20Q, f=10Hz to
Peak-to-peak See Figure 3 10 kHz 6 °
VN(PP)  equivalent input 25°C uv
noise voltage f= 0-3 Hz to 0.6 0.6
10 Hz ' '
In Equivalentinputnoise |, _ _ f=10kHz | 25°C 2.8 2.8 tANHZ
current
. Vopp) =20V, Ayp =10,
Total harmonic (PP)
THD+N " jistortion plus noise | =1 kHz, RL=2ke, CERS 0.008% .
Rg =250
V=10 mV, R =2 kQ,
B1 Unity-gain bandwidth CIL = 25 pF, Sle_e Figure 2 25°C 8 10 8 10 MHz
Maximum
. V =20V, Ayp=-1,
BoM output-swing R(L)(:F’Z")kQ C\CE s5pE | 25°C | 478 637 478 637 kHz
bandwidth ’
Phase margin at unity | V| =10mV, RL =2 k€, o
om gain CL = 25 pF, See Figure 2 25°C 57 57
T Full range is —40°C to 125°C.
3 15
[ EXAS
POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 13



TLE207x-Q1, TLE207xA-Q1

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

SGLS226A - DECEMBER 2003 - REVISED AUGUST 2004

TLE2074-Q1 electrical characteristics at specified free-air temperature, V

otherwise noted)

cc+ = £5 V (unless

TLE2074-Q1 TLE2074A-Q1
PARAMETER TEST CONDITIONS Tat UNIT
MIN  TYP MAX MIN  TYP MAX
ff | 25°C -1.6 7 -0.5 4
V| Input offset voltage mVv
10 P 9 Vic =0, Vo =0, Full range 1 9
Temperature coefficient Rs =500 )
VIO of input offset voltage Full range 10.1 10.1 30 | pv/eC
ff 25°C 15 100 15 100 pA
| Input offset current
10 P Vic =0, Vo =0, Full range 20 20 nA
See Figure 4 25°C 20 175 20 175 pA
B Input bias current
Full range 60 60 nA
5 5 5 5
25°C to to to to
v Common-mode input Re =500 -1 19 -1 -19 v
ICR  voltage range S= 5 5
Full range to to
-0.8 -0.8
25°C 3.8 4.1 3.8 4.1
lo =-200 uA
o K Full range 3.6 3.6
v Maximum positive peak = 22 mA 25°C 35 3.9 35 3.9 v
OM+ " output voltage swing o=~em Fullrange | 3.3 3.3
25°C 15 2.3 15 2.3
lo =-20 mA
o Full range 1.4 1.4
25°C -3.8 -4.2 -38 -4.2
lo =200 pA
0 " Full range | -3.6 36
Maximum negative peak 25°C -35 -41 -35 -41
VoM - garve R lo=2mA \%
output voltage swing Full range | -3.3 -3.3
25°C -1.5 -24 -1.5 -24
lo =20 mA
o0=20m Fullrange | -1.4 -1.4
25°C 80 91 80 91
R = Q
L =600 Full range 78 78
Large-signal differential 25°C 90 100 90 100
AVD ge-signa Cier Vo=+23V |R_ =2k dB
voltage amplification Full range 88 88
25°C 95 106 95 106
RL =10 kQ
Full range 93 93
ri Input resistance Vic=0 25°C 1012 1012 Q
Input Common mode i 25°C 11 11
K capacitance | pjfferential Vie=0. See Figure 5 Mo8ec 25 25 PF
Zp Open-loop output impedance |f=1 MHz 25°C 80 80 Q
o ) Vic = Vicrmin, 25°C 70 89 70 89
CMRR Common-mode rejection ratio V'(;:: 0 ICR Rg =50 Q Full range 8 8 dB
K Supply-voltage rejection ratio | Voo+ =45V to+15YV, 25°C 82 99 82 99 dB
SVR  (avces /AVi0) Vo =0, Rs=50Q |Fullrange | 80 80

T Full range is —40°C to 125°C.
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TLE207x-Q1, TLE207xA-Q1
EXCALIBUR LOW-NOISE HIGH-SPEED
JFET-INPUT OPERATIONAL AMPLIFIERS

SGLS226A - DECEMBER 2003 - REVISED AUGUST 2004

TLE2074-Q1 electrical characteristics at specified
otherwise noted) (continued)

free-air temperature, V

cc+ = 5 V (unless

TLE2074-Q1 TLE2074A-Q1
PARAMETER TEST CONDITIONS TA'r UNIT
MIN  TYP MAX MIN  TYP MAX
Supply current 25°C 5.2 6.3 7.5 5.2 6.3 7.5
lcc PPl cure Vo =0, No load mA
(four amplifiers)) Full range 75 75
Crosstalk attenuation Vic =0, RL =2kQ 25°C 120 120 dB
o VD=1V -35 -35
| Short-circuit output current Vo =0 25°C mA
0s P 0 Vip=-1V 45 45
T Full range is —40°C to 125°C.
TLE2074-Q1 operating characteristics at specified free-air temperature, V cc+=15V
TLE2074-Q1 TLE2074A-Q1
PARAMETER TEST CONDITIONS TAT UNIT
MIN TYP  MAX MIN TYP  MAX
25°C 35 35
SR+ Positive slew rate Full 8 8 Vius
Vo(pp) =+2.3V, range 1 1
AVD = —1, RL =2 kQ., N
CL=100pF, See Figure 1 25°C 38 38
SR- Negative slew rate Vius
g Full 18 18 1
range
/2*\</D t: -1 To 10 mV 0.25 0.25
ts Settling time R-L :S f ﬁQ 25°C us
CL = 100 pF To1lmV 0.4 0.4
v Equivalent input noise f=10Hz . 28 55 28 55 VNS
n voltage f=10kHz 11.6 17 11.6 17
Rs=20Q, f=10Hz to 6 6
v Peak-to-peak equivalent | S€e Figure 3 10 kHz — v
N(PP) input noise voltage f=0.1Hzto "
10 Hz 0.6 0.6
In Efﬁg’ri'em nputnolse 1y, =0, f=10kHz | 25°C 2.8 28 ANz
o ) Vorpp)=5V, Ayp =10,
Total harmonic distortion (PP)
THD + N plus noise f=1kHz, Rl =2kQ, 25°C 0.013% 0.013%
Rg=25Q
V=10 mV, RL =2kQ,
B1 Unity-gain bandwidth CI|_ = 25 pF, Sle_e Figure 2 25°C 9.4 9.4 MHz
Maximum output-swing | Vopp)=4V, Ayp=-1, o
BOM  pandwidth RL=2ko,  cL=25pF | 25°C 28 28 MHz
Phase margin at unity V=10 mV, RL =2kQ, o
fm gain CL =25 pF, See Figure 2 25°C 56 56
T Full range is —40°C to 125°C.
3 15
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TLE207x-Q1, TLE207xA-Q1

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

SGLS226A - DECEMBER 2003 - REVISED AUGUST 2004

TLE2074-Q1 electrical characteristics at specified free-air temperature, V
otherwise noted)

cc+ = 15 V (unless

TLE2074-Q1 TLE2074A-Q1
PARAMETER TEST CONDITIONS TAT UNIT
MIN  TYP MAX MIN TYP MAX
ff | 25°C -1.6 7 -0.5 4
V| Input offset voltage mVv
10 P 9 Vic =0, Vo =0, Full range 11 9
Temperature coefficient Rs=50Q )
VIO of input offset voltage Full range 10.1 10.1 30 | uv/°C
ff 25°C 15 100 15 100 pA
| Input offset current
10 P Vic =0, Vo =0, Full range 20 20| nA
See Figure 4 25°C 25 175 25 175 pA
B Input bias current
Full range 60 60| nA
15 15 15 15
25°C to to to to
v Common-mode input Re =500 -1 -1.9 -1 1.9 v
ICR  yoltage range S= 15 15
Full range to to
-10.8 -10.8
25°C 13.8 141 13.8 14.1
lo =-200 pA
0 K Ful range | 13.6 13.6
v Maximum positive peak = 22 mA 25°C 135  13.9 135 139 v
OM+ " output voltage swing o=~em Full range | 13.3 133
25°C 11.5 12.3 11.5 12.3
lo=-20 mA
0 Fullrange | 11.4 11.4
25°C -13.8 -14.2 -13.8 -14.2
lop =200 uA
0 K Full range | —13.6 -13.6
v Maximum negative peak =2 A 25°C -135 -14 -135 -14 v
OM=" output voltage swing o=em Full range | -13.3 -13.3
25°C -11.5 -124 -11.5 -124
lo =20 mA
0 Full range | -11.4 —11.4
25°C 80 96 80 96
R =600 Q
L Full range 78 78
Large-signal differential 25°C 90 109 90 109
AVD ge-signa civet Vo=+0V [R_=2ka dB
voltage amplification Full range 88 88
25°C 95 118 95 118
RL =10 kQ
Full range 93 93
ri Input resistance Vic=0 25°C 1012 1012 Q
Input Common mode ) 25°C 7.5 7.5
Ci capacitance | pifferential Vie=0. See Figure 5 I™o8ec 25 25 P
Zp Open-loop output impedance |f=1 MHz 25°C 80 80 Q
o Vi = Vicrmin, 25°C 80 98 80 98
CMRR Common-mode rejection ratio Vlgz 0 ICR Rs=50Q |Fullrange 78 78 dB
‘ Supply-voltage rejection Vee+=+5Vto£15V, 25°C 82 99 82 99 B
SVR " ratio (AVcc+ /AVQ) Vo =0, Rs=50Q |Fullrange | 80 80

T Full range is —40°C to 125°C.
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TLE207x-Q1, TLE207xA-Q1
EXCALIBUR LOW-NOISE HIGH-SPEED
JFET-INPUT OPERATIONAL AMPLIFIERS

SGLS226A - DECEMBER 2003 - REVISED AUGUST 2004

TLE2074-Q1 electrical characteristics at specified free-air temperature, V cc+ = £15 V (unless

otherwise noted) (continued)

TLE2074-Q1 TLE2074A-Q1
PARAMETER TEST CONDITIONS TA'r MIN _ TYP  MAX MIN_TYP  MAX UNIT
| Supp|y current Va=0 No load 25°C 5.2 6.5 7.5 5.2 6.5 7.5 mA
CC (four amplifiers) o= Full range 75 75
Crosstalk attenuation Vic =0, RL =2kQ 25°C 120 120 dB
) Vip=1V -30 -45 -30 -45
| Short-circuit output current Vo =0 25°C mA
0s P o Vip=-1V 30 48 30 48
T Full range is —40°C to 125°C.
TLE2074-Q1 operating characteristics at specified free-air temperature, V cc+=%15V
TLE2074-Q1 TLE2074A-Q1
PARAMETER TEST CONDITIONS T/_\T MIN TP MAX MIN TP MAX UNIT
25°C 25 40 25 40
SR+ Positive slew rate Full Vius
Vo(pp) =10V, Ayp =-1, range 17 17
RL=2ka €L =100 pF oo 30 45 30 45
See Figure 1
SR- Negative slew rate Full Vius
range 20 20
i.\(\)/?/:t_L To 10 mV 0.4 0.4
o -V step, R
tg Settling time RL = 1kQ, 25°C us
CL = 100 pF TolmV 15 15
Equivalent input noise f=10Hz 28 55 28 55 —
\Y 25°C nVAHz
n voltage f=10 kHz 11.6 17 11.6 17
Rg =204, f=10Hzto 6 6
v Peak-to-peak equivalent | See Figure 3 10 kHz o5eC v
N(PP) " input noise voltage f=0.1Hzto 06 06 "
10 Hz ' '
Equivalent input noi
In quivaient Nputnoise v\~ = o, f=10 kHz 25°C 2.8 2.8 fANHzZ
current
- ' Vo(pp) =20V, Ayp =10,
Total harmonic distortion (PP)
THD+N 10 e 1 QISTOTON ¢ =1 iz, RL=2ka, | 25°C 0.008% 0.008%
Rg=25Q
R _ Vi=10mV,  RL=2kQ .
Bq Unity-gain bandwidth CL = 25 pF, See Figure 2 25°C 8 10 8 10 MHz
Maximum output-swing [ Vopp) =20V, Ayp =-1, R
Bowm bandwidth RL = 2 kO, cL=2spF | 5°C 478 637 478 637 kHz
Phase margin at unity V=10 mV, Rl =2k,
) ) 25°C 57 57
om gain CL=25pF See Figure 2
T Full range is —40°C to 125°C.
3 1,
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TLE207x-Q1, TLE207xA-Q1
EXCALIBUR LOW-NOISE HIGH-SPEED
JFET-INPUT OPERATIONAL AMPLIFIERS

SGLS226A - DECEMBER 2003 - REVISED AUGUST 2004

PARAMETER MEASUREMENT INFORMATION

10 kQ

T Includes fixture capacitance T Includes fixture capacitance

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

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

Current Test Circuit

Vcee+
NREE
Ci V.
N g | o
Cic 7= T Cic Vce-

Figure 5. Internal Input Capacitance

typical values

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

input bias and offset current

At the picoampere bias current level typical of the 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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TLE207x-Q1, TLE207xA-Q1
EXCALIBUR LOW-NOISE HIGH-SPEED
JFET-INPUT OPERATIONAL AMPLIFIERS

SGLS226A - DECEMBER 2003 - REVISED AUGUST 2004

TYPICAL CHARACTERISTICS

Table of Graphs

FIGURE
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VoM + Maximum positive peak output voltage vs Output current 18
VoM - Maximum negative peak output voltage vs Output current 19
. vs Free-air temperature 20,21
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TLE207x-Q1, TLE207xA-Q1
EXCALIBUR LOW-NOISE HIGH-SPEED
JFET-INPUT OPERATIONAL AMPLIFIERS

SGLS226A - DECEMBER 2003 - REVISED AUGUST 2004

TYPICAL CHARACTERISTICS

DISTRIBUTION OF TLE2071

DISTRIBUTION OF TLE2072

INPUT OFFSET VOLTAGE INPUT OFFSET VOLTAGE
30 20 T T T T T T T T
Ve =115V 600 Units Tested From One Wafer Lot
CC e 18 Veg =215V
o Ta = 25°C
P Pack | A”
24 ackede JI_ 16 P Package
s 21 § 14
! 2]
%) " = 12
= 18 S J’_I
2 5 10 -
G 15 — °
<] o)
g 12 g 8
< 0]
3 5 6
3 9 & —
a
6 4 [
- , I_\ _l_l
3
1 0 _'_I’_I LE_
0_4 24 -08 0.8 >4 4 -4 -24  -08 0.8 2.4 4
V|0 - Input Offset Voltage — mv Vo~ Input Offset Voltage — mV
Figure 6 Figure 7
qﬁgﬁfg,zgéf\sgtﬁgy DISTRIBUTION OF TLE2071 INPUT OFFSET
VOLTAGE TEMPERATURE COEFFICIENT
50 T
Vcc=+15V 30 VI T " IV T
45 - =25° cc==%
LAPaczzksa;:e 27 Tp = - 55°C to 125°C
40 — = P Package
24 J
$ 35 ] ? 1 _
0 o
= 30 59—_3 18
2 =3
s ® g 15
) -
] S)
= 20 o "
& 15 £
- ~ g 9 =
3
10 K ] _
5 _I 3 |
0 1
_ _ _ 0
8 48 | 1§ﬁ V1|'6 \;1'8 8 -40-32-24 -16 -8 O 8 16 24 32 40
Vio ™ Input Offset Voltage = m o]0 — Temperature Coefficient - uVv/°C
Figure 8 Figure 9
"l
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TLE207x-Q1, TLE207xA-Q1
EXCALIBUR LOW-NOISE HIGH-SPEED
JFET-INPUT OPERATIONAL AMPLIFIERS

SGLS226A - DECEMBER 2003 - REVISED AUGUST 2004

TYPICAL CHARACTERISTICS

DISTRIBUTION OF TLE2072 INPUT OFFSET DISTRIBUTION OF TLE2074 INPUT OFFSET
VOLTAGE TEMPERATURE COEFFICIENT VOLTAGE TEMPERATURE COEFFICIENT
30 T T T T 30 T T T
310 Amplifiers Vcc =15V |
27} Vec =415V 27} Ta=-55°Cto 125°C
Ta =-55°Cto 125°C N Package
24 | P Package 24
X =S —
| 21 | 21
@ — o
£ 18 £ 18
Q. e Q.
g 15 g 15
ks S —
% 12 —II_ % 12
g : 1
3] 9 8 9
5 g L
6 6
3 3
0T 1
-30-24-18 -12 -6 0 6 12 18 24 30 -40-32-24 -16 -8 O 8 16 24 32 40
o]0 — Temperature Coefficient = uVv/°C o]0 — Temperature Coefficient = uVv/°C
Figure 10 Figure 11
INPUT BIAS CURRENT AND INPUT BIAS CURRENT AND
INPUT OFFSET CURRENTT INPUT OFFSET CURRENTT
Vs Vs
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
T T
< - Vec+ =15V < = Vec+=+15V
n - Vic=0 < - Vic=0
T VA =0 ~ VA =0
2 oS / 2 o2 /
o 7 J] 7
5 7 5 /
O
£ 1 £ 1
(e} = | @) A
2 B = 7~ 2 7 7~
2 o 2 /i
]
@ 01 LA 10 | & 01 :Iz;/
§_ 7 g_ Z 1
c IS Z 7
N // N //,// llo
E—) 0.01 g 0.01 %
a ]
~ 0.001 — 0.001
-75 -55 -35 -15 -5 25 45 65 85 105 125 -75 -55 -35 -15 5 25 45 65 85 105 125
Tp — Free-Air Temperature = °C Tp — Free-Air Temperature - °C
Figure 12 Figure 13

1t Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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TLE207x-Q1, TLE207xA-Q1
EXCALIBUR LOW-NOISE HIGH-SPEED
JFET-INPUT OPERATIONAL AMPLIFIERS

SGLS226A - DECEMBER 2003 - REVISED AUGUST 2004

TYPICAL CHARACTERISTICS

INPUT BIAS CURRENT COMMON-MODE INPUT VOLTAGE RANGE T
Vs Vs
TOTAL SUPPLY VOLTAGE FREE-AIR TEMPERATURE
106 T T T Vce++0.5 ]
VlcmaX|= Vee+ - Rg =50 Q
o |
105 Vicmin T TA=125°C o vVee+
IA/ — = Vicmax
< (/ x
= ©
104 ® Vce+-05 - I
c = =~ s
2 | S
3 5
2 103 2 Vce-+35
@ | % T — Vicmin
2 = T
£ 102 < Vcc-+3 o T——
| _ o P—
Ta = 25°C £
o | ’_1—_1/ IS
- o
01| , — © Vee-+25
Ta =-55°C o
"L °
100 > Vee - +2
0 5 10 15 20 25 30 35 40 45 -75 -55 -35 -15 5 25 45 65 85 105 12
Vcc - Total Supply Voltage (referredto V. cc-) -V Tp — Free-Air Temperature = °C
Figure 14 Figure 15
OUTPUT VOLTAGE OUTPUT VOLTAGE
VS VS
DIFFERENTIAL INPUT VOLTAGE DIFFERENTIAL INPUT VOLTAGE
400 — 400 : :
Vec+=%5V Vec+=%15V
300 |— Vic=0 300|— Vic=0
Rg =50 Q Rg =50 Q
ooo | TAZ2C RL=600Q | 200 |_TA=25C RL=600Q _
> >
| |
| |
% 100 Rl =2kQ % 100 RL = 2kQ
s RL =10 kQ S RL =10 kQ
§ 0 o — 2 0 L e
£ v RL = 10 kQ g § RL = 10 kQ
S -100 / S -100 / RL =2kQ
e RL = 2kQ 9
- 200 i i - 200 /
R =600 Q /RL=600§2
- 300 - 300 I
- 400 - 400
-5 -4 -3 -2-10 0 1 2 3 4 5 -15 -10 -5 0 5 10 15
V|p — Differential Input Voltage - pV V|p - Differential Input Voltage = pV
Figure 16 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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Vom+— Maximum Positive Peak Output Voltage - V

Vom ™ Maximum Peak Output Voltage — V

TYPICAL CHARACTERISTICS

MAXIMUM POSITIVE PEAK OUTPUT VOLTAGE T
VS
OUTPUT CURRENT

15
13.5
12 \\ \
\ Tp =-55°C
N
10.5
9 NN
7.5 \
\ Ta =25°C
: \\ L
4.5 TA =125°C TA =85°C -
3
15[ veege=+15V
ol | |
0 -5 -10 -15 -20-25-30 -35-40 -45-50
o — Output Current — mA
Figure 18
MAXIMUM PEAK OUTPUT VOLTAGE T
Vs
FREE-AIR TEMPERATURE
5 T T T
o =—-200 pA
4 y
lo=-2mA
3 | |
[
2 lo=-20mA —
1
O Vcc+=%5V
-1
-2 lo =20 mA
-3
lo=2mA
-4 : 3
lo = 200 uA
_5 0] =

-75 -55-35-15 5 25 45 65 85 105 125
Tp — Free-Air Temperature - °C
Figure 20

VoM - — Maximum Negative Peak Output Voltage - V

| Voml — Maximum Peak Output Voltage - V

MAXIMUM NEGATIVE PEAK OUTPUT VOLTAGE T
VS
OUTPUT CURRENT

-15
\
-135
\\
~12 T~ T\TA = -55°C
-10.5 \ V\
\ \ Ta =25°C
. I\
|\
. A
-45 Ta =85°C —
T =125°C \
-3
1517 veea=£15V
0 [
0 5 10 15 20 25 30 35 40 45 50
lo — Output Current — mA
Figure 19
MAXIMUM PEAK OUTPUT VOLTAGE T
VS
FREE-AIR TEMPERATURE
15 T 1 0
Io = ~200 pA 10,7 200 KA .
145 E .
14 ;
135 lo=2mA
lo=-2mA
13
lo =20 mA
12.5
12 lo=-20 mA \‘\\
11.5
11
1051~ Veo+=+15V
I

-75 -55-35-15 5 25 45 65 85 105 125
Tp — 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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TLE207x-Q1, TLE207xA-Q1
EXCALIBUR LOW-NOISE HIGH-SPEED
JFET-INPUT OPERATIONAL AMPLIFIERS

SGLS226A - DECEMBER 2003 - REVISED AUGUST 2004

TYPICAL CHARACTERISTICS

MAXIMUM PEAK OUTPUT VOLTAGE

MAXIMUM PEAK-TO-PEAK OUTPUT VOLTAGE T

VS VS
SUPPLY VOLTAGE FREQUENCY
25 T T S 30 v -_+-15\-/ TTTT —T—TTTT
20 Ta =25°C | ccx=+ Ta = 25°C, Rl =2kQ
- ; > : | B8
| lo =-200 uA Z g 25
() 15 o o
2 ez z
= P lo=-2mA __ 3
s 10 = g
z / > 20
= 5 / lo =-20 mA S Tp =-55°C
3 / 8 A
é 0 é 15 T T
Q 1 ~ T = 25°C
_ lo =20 mA < A )
E S © | g 125°C
% ~10 E 10| Vec+=+5V 1
'S 15 lo = 200 uA =
(¢] I | \\
> -20 & N
a Tp =-55°C N i
-25 o 0 LIl S
0 25 5 75 10 125 15 17.5 20 225 25 > 100k 1M 10M
IVcc+| - Supply Voltage -V f - Frequency — Hz
Figure 22 Figure 23
LARGE-SIGNAL DIFFERENTIAL
OUTPUT VOLTAGE VOLTAGE AMPLIFICATION
VS VS
SETTLING TIME LOAD RESISTANCE
125 Y 7T
Vic=0
10 _
10 mv 120 RS__ 5009 =T
7.5 1mv Ta =25°C -~
] a’/
> 5 2 m 115 4
I / [Shs /
4} Q1
g Vcc+=+15V | E - V, =+15V /
£ " T Rising RL = 1kQ ©£ 1m0 / N
S, CL=100pF — 58 / 1T
=] i _ ==
= - Falling Ay = - 7= A
3 -25 \ TA=25C  — 5< / Prd
! \ 8% / A [Vec+=+5V
L -5 ' £ 100 /
1mv gg /
-75 <
10 mvV 95 /
-10 /
4
-125 90
0 0.5 1 15 2 0.1 1 10 100
tg — Settling Time — us R| - Load Resistance - k Q
Figure 24 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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TLE207x-Q1, TLE207xA-Q1
EXCALIBUR LOW-NOISE HIGH-SPEED
JFET-INPUT OPERATIONAL AMPLIFIERS

SGLS226A - DECEMBER 2003 - REVISED AUGUST 2004

TYPICAL CHARACTERISTICS

LARGE-SIGNAL DIFFERENTIAL
VOLTAGE AMPLIFICATION T
VS
FREE-AIR TEMPERATURE

110
107 =
Rl = 10kQ T —
_ 104 T—
s
S m I
g 101 _——
L ! RL =2kQ T —
85 o8 ~
T ©
c O
DE 95
28
(0]
2T 92 — —~—
LR R| =600 Q ~———
! g 89 ——
oo
9>
< 86
| Vccx=%5V
83 Vo =%23V
80 L1
-75-55-35-15 5 25 45 65 85 105 125
Tp — Free-Air Temperature - °C
Figure 26
LARGE-SIGNAL DIFFERENTIAL
VOLTAGE AMPLIFICATION T
VS
FREE-AIR TEMPERATURE
125 | | T T T
121 L Vo=%10V
L w7 E——
S —
=1 \
g8 13 ~
g1 R =2kQ
0 o 109 —
—_ = —
g8 —
DE 105
28
[0
©< 101
3%
L& 47 R| =600 Q
gg \\\
< 93 S
89
85

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

Figure 27

1t Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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TLE207x-Q1, TLE207xA-Q1

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

SGLS226A - DECEMBER 2003 - REVISED AUGUST 2004

TYPICAL CHARACTERISTICS

SMALL-SIGNAL DIFFERENTIAL VOLTAGE
AMPLIFICATION AND PHASE SHIFT

'S
FREQUENCY
\ Vec+=+15V i
120 \ RL=2kQ 20
; CL =100 pF
Gain L p
5 100 \ Tpa=25°C  —|40°
o KX
g1 8 \ 60°
556 N Phase Shift
T g 60 N J 80°
25 .
~ g 40 100°
c <
E o \
»g 2 120°
os
> {e]
< 0 140
-20 \ 160°
-40 \ 180°
1 10 100 1k 10k 100k 1M 10M 100M
f - Frequency — Hz
Figure 28
SMALL-SIGNAL DIFFERENTIAL VOLTAGE
AMPLIFICATION AND PHASE SHIFT
VS
FREQUENCY
: R
C =100 pF
= 20 §\ PhaS? Stht 100°
L \\\\ CL =25 pF
£ c N
8S 10 \ 120°
T ©
S e NN
Qg \\ Gain
ES O — 140°
P8 CL =100 pF
G RN
S> Vec+=+15V &CL=25pF
< -10F vic=0 T\ ‘ 160°
RL =2kQ
Tp =25°C \
- 20 || \ 180°
1 4 10 40 100

f — Frequency — MHz

Figure 29

Phase Shift

Phase Shift
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TLE207x-Q1, TLE207xA-Q1
EXCALIBUR LOW-NOISE HIGH-SPEED
JFET-INPUT OPERATIONAL AMPLIFIERS

SGLS226A - DECEMBER 2003 - REVISED AUGUST 2004

COMMON-MODE REJECTION RATIO

TYPICAL CHARACTERISTICS

COMMON-MODE REJECTION RATIO T

Vs VS
FREQUENCY FREE-AIR TEMPERATURE
100 | | 100
o 90 \\\ Vec+=£15V o 97
Vcc+=+15V
I | +
g 80 Vec+=+5 v\ | g 94
g ) g
- 70 - 91
2 S
3 60 L Veoi=45V
o 2 cc+=%
) 50 ) 85
=] =]
E \ E
= 40 \ o 82
o o
E a0 E 1
o \\ Q
O Vic=0 O i )
s 20f vo=0 o 8] Vic=Vicrmin
4 Rg=50Q @ Vo =0
= 10 21000 = 3[ Rg=500
@) A= O S=
0 | 7ol—L 1
10 100 1k 10k 100k 1M  10M -75-55-35-15 5 25 45 65 85 105 125
f - Frequency - Hz Tpa — Free-Air Temperature = °C
Figure 30 Figure 31
SUPPLY-VOLTAGE REJECTION RATIO SUPPLY-VOLTAGE REJECTION RATIO T
VS VS
FREQUENCY FREE-AIR TEMPERATURE
120 | 120
\kSVR+ 114
8 100 5 KsvR+
I
é o 108
g 80 g
* \\ N T 102
S \ 2
9 g 9
g e N §
5 k \ \ s 90
® SVR- ) e
E 40 N \ E // kSVR_
s N \ : MY
> >
Q.
8 20— AVcci=+5Vio £15V N g 78
? Vic=0 \\ @ | AVecr=#5Vio£15V
| |
@ ol— Vo=0 % Vic=0
a Rg=50Q \ &  66) Vo=0
x Tp =25°C x Rg=50Q
-20 L 60 . .
10 100 1k 10k 100k 1M 10M -75-55-35-15 5 25 45 65 85 105 125

f - Frequency — Hz

Figure 32

Tp — Free-Air Temperature - °C
Figure 33

1t Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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TLE207x-Q1, TLE207xA-Q1
EXCALIBUR LOW-NOISE HIGH-SPEED
JFET-INPUT OPERATIONAL AMPLIFIERS

SGLS226A - DECEMBER 2003 - REVISED AUGUST 2004

TYPICAL CHARACTERISTICS

TLE2071 TLE2072
SUPPLY CURRENT SUPPLY CURRENT
S VS
SUPPLY VOLTAGE SUPPLY VOLTAGE
4 T T 4 T T
Vic=0 Vic=0
36 Vo=0 38} Vo=0
No Load No Load
3.2 3.6
T 28 T 34
J_, TA =25°C J_, TA = 125°C //’
5 24 f g 32 — —
O 2 Tp =125°C O 3 —
2" Z / - o
S =% — Ta =25°C
S 16 S 28 E—
[%2] n T |
o L2 Ta =-55°C o 26 Tp =-55°C
© ©
0.8 2.4
0.4 2.2
0 2
0 2 4 6 8 10 12 14 16 18 20 0 25 5 75 10 125 15 175 20 225 25
|Vcc+l — Supply Voltage - V [Vcc+l — Supply Voltage - V
Figure 34 Figure 35
TLE2074 TLE2071
SUPPLY CURRENT SUPPLY CURRENTT
VS S
SUPPLY VOLTAGE FREE-AIR TEMPERATURE
10 T 4 T T
Vic=0 Vic=0
Vo=0 36 Vo=0
No Load No Load
8 Tp =125°C — 3.2
E 28
| — |
= 6 £ 24
[0} (O]
S 7 S
o O 2 Vee+ =115V —
=) Tp =-55°C Ta=25°C =)
% 4 % 1.6 T T T
‘? UI) Vecc+=15V
o o 12
© o
2 0.8
0.4
0 0
0 2 4 6 8 10 12 14 16 18 20 -75-55-35-15 5 25 45 65 85 105 125
[Vcc+l = Supply Voltage - V Tp - Free-Air Temperature - °C
Figure 36 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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TLE207x-Q1, TLE207xA-Q1
EXCALIBUR LOW-NOISE HIGH-SPEED
JFET-INPUT OPERATIONAL AMPLIFIERS

SGLS226A - DECEMBER 2003 - REVISED AUGUST 2004

TYPICAL CHARACTERISTICS

TLE2072 TLE2074
SUPPLY CURRENTT SUPPLY CURRENTT
Vs Vs
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
35 T T 10 T T
Vic=0 Vic=0
341 Vo=0 Vo=0
No Load No Load
3.3 9
£ 32 £
| Vcc+=+15V |
31 — £ 8
o ~~ o
5 // — 5
@) 3 — @)
> 1 >
PY Veex=+5V g 4
U"’ 2.8 / UI) VCCi =+15V
Q : O i i
e // o P ——
2.7 6 — v =+5V
/ " CC+
2.6
25 5
-75 -55 -35 -15 5 25 45 65 85 105 125 -75-55-35-15 5 25 45 65 85 105 125
Tp — Free-Air Temperature - °C Ta — Free-Air Temperature - °C
Figure 38 Figure 39
TLE2071 TLE2072
SUPPLY CURRENT SUPPLY CURRENT
VS VS
DIFFERENTIAL INPUT VOLTAGE DIFFERENTIAL INPUT VOLTAGE
12 T 14 T
s s
an Vce-=0
10 N Vic=45V 12 Vic=45V
\ g?ae_nzl_socc):p Ta =25°C
< < 10 Open Loop |
IE 8 No Load E |E \ No Load
3 6 3 \
> >
= >
L4 P
8 \ g
: \ \
\ 2
0 0
-05 -0.25 0 0.25 05 -05 -0.25 0 0.25 0.5
V|p - Differential Input Voltage — V V|p - Differential Input Voltage — V
Figure 40 Figure 41

1t Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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TLE207x-Q1, TLE207xA-Q1
EXCALIBUR LOW-NOISE HIGH-SPEED
JFET-INPUT OPERATIONAL AMPLIFIERS

SGLS226A - DECEMBER 2003 - REVISED AUGUST 2004

TYPICAL CHARACTERISTICS

TLE2074 TLE2071
SUPPLY CURRENT SUPPLY CURRENT
S Vs
DIFFERENTIAL INPUT VOLTAGE DIFFERENTIAL INPUT VOLTAGE
% l 2 IV I I15 Vv
=+
18 =~ Vec+=5V | - VCC_i0 =Y
Vce-=0 IC=
\\ VC=45V TA:ZSOC
16 \ T,IA = 25°C 20 \\ Open Loop ™
No Load
E 14 Open Loop E 18 \ o Loa
] \ No Load | \
E 12 g 15 \
5 5
3 10 O 13
£ \_ g \
s 8 ~— 2 10
? |
|
6 8
ke 8
4 5
2 3
0 0
-05 -0.25 0 0.25 0.5 -15 -09 -03 0 03 0.9 15
V|p - Differential Input Voltage - V V|p - Differential Input Voltage - V
Figure 42 Figure 43
TLE2072 TLE2074
SUPPLY CURRENT SUPPLY CURRENT
VS S
DIFFERENTIAL INPUT VOLTAGE DIFFERENTIAL INPUT VOLTAGE
25 T 40 I I I
Vec+ =115V Vec+ =215V
\ Vic=0 3% Vic=0
Ta = 25°C Tp =25°C
20 Open Loop 32 Open Loop
< No Load Y \\ No Load
| |
5 15 5 24 \\
5 5
3 3 L
= >
g g s \
|
12
ks 3 \
5 8
™ 4
0 0
-15 -1 -05 0 0.5 1 15 -1.5-1.2-09-06-03 0 03 06 09 12 15
V|p - Differential Input Voltage — V V|p - Differential Input Voltage — V
Figure 44 Figure 45
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TLE207x-Q1, TLE207xA-Q1
EXCALIBUR LOW-NOISE HIGH-SPEED
JFET-INPUT OPERATIONAL AMPLIFIERS

SGLS226A - DECEMBER 2003 - REVISED AUGUST 2004

TYPICAL CHARACTERISTICS

SHORT-CIRCUIT OUTPUT CURRENT SHORT-CIRCUIT OUTPUT CURRENT
VS VS
SUPPLY VOLTAGE ELAPSED TIME
60 50
Vip=-1V
48 p— 40 \ D
< Vip=-1V
E 36 / T 30
| |
S 24 E 2
5 £
S 1 3 10
g‘ Vo =0 E_ Vcc+=%15V
s ° Tp = 25°C s 0 Vo=0
= A o Ta = 25°C
g8 -12 5 -10
G =
£ -24 2 -2
S \ 5
< <
T 36 ~ Vip=1V » -30
8 [ 0 Vip=1V
= _4 O -40
8 = |~
- 60 -50
0 25 5 75 10 125 15 175 20 225 25 0 60 120 180
[Vcc | = Supply Voltage -V t - Elapsed Time - s
Figure 46 Figure 47
SHORT-CIRCUIT OUTPUT CURRENTT SLEW RATET
VS VS
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
80 45 T T T
] Vecssz1sv
64 Vip=-1V 431 RL=2kQ
< \\\ Vcc+=115V CL =100 pF
E 48 — 41
|
o ~ E‘ SR -
5 Vec+=15V ~ >
8 16 | 37 —
> Q
g T
5 0 14 35
o} TN
3 -1, &5) 33 Pt o ™
'c% Vip=1V Vece=£5V | ! //
g - 32 — M % 31
2 /
| —48 Vecec+=+15V — 29
(%]
O 64 27
Vo=0
-80 — 25
-75-55-35-15 5 25 45 65 85 105 125 -75-55-35-15 5 25 45 65 85 105 125
Tp — Free-Air Temperature = °C Ta — Free-Air Temperature - °C
Figure 48 Figure 49

1t Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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TLE207x-Q1, TLE207xA-Q1
EXCALIBUR LOW-NOISE HIGH-SPEED
JFET-INPUT OPERATIONAL AMPLIFIERS

SGLS226A - DECEMBER 2003 - REVISED AUGUST 2004

TYPICAL CHARACTERISTICS

SLEW RATET SLEW RATE
VS VS
FREE-AIR TEMPERATURE LOAD RESISTANCE
10— VT T
S Rising Edge
66— nCCE 1OV 40 i L]
L=2kQ /’,—
62| CL =100 pF 30 //
0 58 n 20 ///
2 2 /
> —
~ s T 10 Vee+ =45V Vec+=+15V
2 ) Vo+=125V Vo+=%10V
g 50 & 0
= 2
R- 1
S 4 SR- »  -10
1 // | AV = -
42 /4/ SR+ & -2 CL =100 pF |7
[— — oo
38 Pl T 30 \ \ Ta =25°C
v — ~
Tl
NG S~
34 - 40 .
Falling Edge [[] ‘f
30 -50 9=
-75-55-35-15 5 25 45 65 85 105 125 100 1k 10k 100 k
Tp — Free-Air Temperature - °C RL - Load Resistance - Q
Figure 50 Figure 51
EQUIVALENT INPUT NOISE VOLTAGE
SLEW RATE (SPECTRAL DENSITY)
VS VS
DIFFERENTIAL INPUT VOLTAGE FREQUENCY
cc+=%*
40 —
z 451 .o
30 L = 4o} Rs=200
Rising Edge //‘ Ay =1 | Tp = 25°C
4 2 P © 35
> ~ 8
.10 / Vec+ = +15V S 30
g Vo+ =10V (10% — 90%) @ \
%]
ng: 0 CL =100 pF 2 \\
Tp =25°C p
5 -10 [N\ 2 20
| N £ \\_.
o N = N
% -20 N g 15 ~—-
q g ||
\ = =
=30 | Falling Edge N u% 10
N
- 40 \ AV = —Il :: 5
Ay =1 >
_ 50 I | | 0
0.1 0.4 1 4 10 10 100 1k 10k

V|p — Differential Input Voltage - V

Figure 52

f — Frequency — Hz
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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TLE207x-Q1, TLE207xA-Q1
EXCALIBUR LOW-NOISE HIGH-SPEED
JFET-INPUT OPERATIONAL AMPLIFIERS

SGLS226A - DECEMBER 2003 - REVISED AUGUST 2004

uv

Vnh - Input-Referred Noise Voltage —

Third-Octave Spectrial Noise Density — dB
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TYPICAL CHARACTERISTICS

INPUT-REFERRED NOISE VOLTAGE

10

Vs INPUT-REFERRED NOISE VOLTAGE
NOISE BANDWIDTH OVER A 10-SECOND TIME INTERVAL
E Vees =15V LT T
- VCC—iO . Vec+=+15V
[ vIC= > f=0.11t0 10 Hz
| Rg=200Q = 09| Ta=25C
Ta =25°C A | ' A=
7 ()
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£ 06
il i
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===z z 03
> [T o
_ o
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L R
el ‘_%
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£
>g: -03 |
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Noise Bandwidth — Hz
Figure 54

THIRD-OCTAVE SPECTRAL NOISE DENSITY

t-Time-s

Figure 55

TOTAL HARMONIC DISTORTION PLUS NOISE

VS VS
FREQUENCY BANDS FREQUENCY
| | | | 1
Start Frequency: 12.5 Hz S
— Stop Frequency: 20 kHz I
Vec+=+15V J_,J' E
| Vic=0 =1 2
Tp = 25°C + = = L
A s t LAz r =sooa [T
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9 1L L Ll L L1 L Ll 1
T o S
J = Ay =10, R =600 Q
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A1 S I A L=
_\J_r\.r' £ o001 Ay =10, R =2kQ
I 1
—r‘J E T 1
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: | Ta=25°C
T Filter: 10-Hz to 500-kHz Band Pass
= 0001 L el L AN AT L el
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Frequency Bands f — Frequency - Hz
Figure 56 Figure 57
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TLE207x-Q1, TLE207xA-Q1
EXCALIBUR LOW-NOISE HIGH-SPEED

JFET-INPUT OPERATIONAL AMPLIFIERS

SGLS226A - DECEMBER 2003 - REVISED AUGUST 2004

TYPICAL CHARACTERISTICS

TOTAL HARMONIC DISTORTION PLUS NOISE

VS
FREQUENCY
1_ — - -
© ~ Filter: 10-Hz to 500-kHz Band Pass
9 - Vect=+15V
2 - Vo(PP) =20V
S | Ta=25°C P
: EHTNE T A
S 01 Ay =100, R = 600 Q ﬁ
S 7
@ /
/
.‘-D_J | 1,
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E I O O e g g
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f — Frequency — Hz
Figure 58
GAIN-BANDWIDTH PRODUCT T
Vs
FREE-AIR TEMPERATURE
13 —
f =100 kHz
Vic=0
12 Vo=0
N Rl =2kQ
T C| =100 pF
< L p
1 11
I
>
g ~ N Vcc+=*15V
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£
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©
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[
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8 \\
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-75-55-35-15 5
Tpa — Free-Air Temperature = °C
Figure 60

25 45 65 85 105 125

B1 - Unity-Gain Bandwidth — MHz

Gain-Bandwidth Product — MHz

UNITY-GAIN BANDWIDTH
Vs
LOAD CAPACITANCE

13 T
Vcc+=+15V
Vic=0
12~ Vo=0
RL =2 kQ
Ta =25°C

11

10

0 20 40 60 80 100
CL - Load Capacitance - pF

Figure 59

GAIN-BANDWIDTH PRODUCT
VS
SUPPLY VOLTAGE

13 T

f =100 kHz
Vic=0
121~ Vp=0

R =2kQ
CL =100 pF
11— Ta =25°C

10

L

0 5 10 15 20 25
| Ve +| - Supply Voltage - V
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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TLE207x-Q1, TLE207xA-Q1
EXCALIBUR LOW-NOISE HIGH-SPEED
JFET-INPUT OPERATIONAL AMPLIFIERS

SGLS226A - DECEMBER 2003 - REVISED AUGUST 2004

TYPICAL CHARACTERISTICS

GAIN MARGIN PHASE MARGIN T
Vs VS
LOAD CAPACITANCE FREE-AIR TEMPERATURE
10 T 90° T T
Vcc+=15V Vic=0
Vic=0 80°f Vo =0
Vo=0 R =2kQ
8T RL=2kQ 70°
Ta =25°C Vcc/ir: +15V
o | —
£ 60 7 ¢ CL =25pF
‘ I s 50° Vg4 =45V
D () —
= ) Vcc+=+15V
= £ 40 —
k= 4
8 S I — AN CL = 100 pF
< Vcc+=15V
2 20°
10°
0 0°
0 20 40 60 80 100 -75-55-35-15 5 25 45 65 85 105 125
CL - Load Capacitance - pF Tp — Free-Air Temperature = °C
Figure 62 Figure 63
PHASE MARGIN PHASE MARGIN
Vs Vs
SUPPLY VOLTAGE LOAD CAPACITANCE
90° 90°
80O 800
70° 70°
_ 600 CL =25pF oo
= fm— — =
= - o —— Vet =115V
T 50° 8  goo — =+
p CL = 100 pF P T~
Q L= P (] —
g 40 8 40 Ve =15V s
o // o ——
| |
E 30° E 30°
=g <
20° |- Vic=0 20° |- Vic=0
Vo =0 Vo=0
10° |- RL=2kQ 10° |- RL =2kQ
Ta = 25°C Ta=25C
0O 00
0 4 8 12 16 20 0 20 40 60 80 100
[Vcc+l — Supply Voltage - V CL - Load Capacitance - pF
Figure 64 Figure 65

1t Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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TLE207x-Q1, TLE207xA-Q1
EXCALIBUR LOW-NOISE HIGH-SPEED
JFET-INPUT OPERATIONAL AMPLIFIERS

SGLS226A - DECEMBER 2003 - REVISED AUGUST 2004

TYPICAL CHARACTERISTICS

NONINVERTING LARGE-SIGNAL

PULSE RESPONSET

SMALL-SIGNAL PULSE RESPONSE

15 . 100
Tp = 25°C,
125°C
10 \
A
. \A// Tp = -55°C > 50 \
! 5 // & Tp = -55°C |
(2] ()
£ \ &
o =
z 0 S 0
=3 Ta = 25°C, 5
3 125:C ) \ g
| -5 | o
9 | Io
Vec+=+15V > -50 Vee =115V —(fs
— Ay=-1
-10 Ay =1 _
RL =2kQ RL =2kQ
CL =100 pF CL =100 pF
| | TA =25°C
_15 100 :
0 1 2 3 4 5 0 0.4 0.8 1.2
t-Time - us t—Time — us
Figure 66 Figure 67
TLE2072 AND TLE2074
CLOSED-LOOP OUTPUT IMPEDANCE CROSSTALK ATTENUATION
S Vs
FREQUENCY FREQUENCY
100 = , , — — 140
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o 10 / A4 120 —
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g /1 2
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5— — // // -§
8 // // S 80
g 01 7 / 5
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Tp = 25°C
0.001 20 |
10 100 1k 10k 100k 1M 10M 10 100 1k 10k 100 k
f - Frequency — Hz f - Frequency — Hz
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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TLE207x-Q1, TLE207xA-Q1
EXCALIBUR LOW-NOISE HIGH-SPEED
JFET-INPUT OPERATIONAL AMPLIFIERS

SGLS226A - DECEMBER 2003 - REVISED AUGUST 2004

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.

N
Vo \4
>— Vo Vo
\
R2
R1 R3
= R4
R3 _ R2 = = =
Where R1 - R1
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-
ouT
IN+ N2
N1
5kQ

Vce-
Figure 71. Input Offset Voltage Nulling
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TLE207x-Q1, TLE207xA-Q1
EXCALIBUR LOW-NOISE HIGH-SPEED
JFET-INPUT OPERATIONAL AMPLIFIERS
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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 Tp = 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

Unity-gain frequency
Common-mode rejection ratio
Phase margin

Quiescent power dissipation DC output resistance

Input bias current AC output resistance

® Open-loop voltage amplification ® Short-circuit output current limit

NOTE 4: G.R. Boyle, B.M. Cohn, D. O. Pederson, and J. E. Solomon, “Macromodeling of Integrated Circuit Operational Amplifiers”, IEEE Journal
of Solid-State Circuits, SC-9, 353 (1974).

9 o
3 EGND | +
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Figure 72. Boyle Macromodel and Subcircut

PSpice and Parts are trademarks of MicroSim Corporation.
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PACKAGING INFORMATION

Orderable Device status @  Package Package Pins Package Eco Plan ® Lead/Ball Finish MSL Peak Temp ©
Type Drawing Qty
TLE2071AQDRG4Q1 ACTIVE SOIC D 8 2500 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
TLE2071AQDRQ1 ACTIVE SOIC D 8 2500 Pb-Free CU NIPDAU Level-2-250C-1 YEAR
(RoHS) Level-1-235C-UNLIM
TLE2071QDRG4Q1 ACTIVE SOIC D 8 2500 Green (RoOHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
TLE2071QDRQ1 ACTIVE SOIC D 8 2500 Pb-Free CU NIPDAU  Level-2-250C-1 YEAR
(RoHS) Level-1-235C-UNLIM
TLE2072AQDRG4Q1 ACTIVE SOIC D 8 2500 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
TLE2072AQDRQ1 ACTIVE SOIC D 8 2500 Pb-Free CU NIPDAU  Level-2-250C-1 YEAR
(RoHS) Level-1-235C-UNLIM
TLE2072QDRG4Q1 ACTIVE SOIC D 8 2500 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
TLE2072QDRQ1 ACTIVE SOIC D 8 2500 Pb-Free CU NIPDAU  Level-2-250C-1 YEAR
(RoHS) Level-1-235C-UNLIM

@ 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: Tl has discontinued the production of the device.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sh/Br) - please check
http://www.ti.com/productcontent for the latest availability information and additional product content details.

TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): TI's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements
for all 6 substances, including the requirement that lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered
at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.

Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and
package, or 2) lead-based die adhesive used between the die and leadframe. The component is otherwise considered Pb-Free (RoHS
compatible) as defined above.

Green (RoHS & no Sb/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame
retardants (Br or Sb do not exceed 0.1% by weight in homogeneous material)

® MSL, Peak Temp. -- The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder
temperature.

Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is
provided. Tl bases its knowledge and belief on information provided by third parties, and makes no representation or warranty as to the
accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take
reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on
incoming materials and chemicals. Tl and 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 TI
to Customer on an annual basis.

OTHER QUALIFIED VERSIONS OF TLE2071-Q1, TLE2071A-Q1, TLE2072-Q1, TLE2072A-Q1 :
o Catalog: TLE2071, TLE2071A, TLE2072, TLE2072A
o Military: TLE2071M, TLE2071AM, TLE2072M, TLE2072AM

Addendum-Page 1



http://www.ti.com/productcontent
http://focus.ti.com/docs/prod/folders/print/tle2071.html
http://focus.ti.com/docs/prod/folders/print/tle2071a.html
http://focus.ti.com/docs/prod/folders/print/tle2072.html
http://focus.ti.com/docs/prod/folders/print/tle2072a.html
http://focus.ti.com/docs/prod/folders/print/tle2071m.html
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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NOTE: Qualified Version Definitions:

o Catalog - TI's standard catalog product
o Military - QML certified for Military and Defense Applications
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MECHANICAL DATA

D (R—PDSO—G8)

PLASTIC SMALL—OUTLINE PACKAGE

0197 (500
0189 (4.80)
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NOTES: All linear dimensions are in inches (millimeters).

This drawing is subject to change without notice.

Body length does not include mold flash, protrusions, or
not exceed .006 (0,15) per end.

Body width does not include interlead flash.
Reference JEDEC MS—012 variation AA.

.

gate burrs. Mold flash, protrusions, or gate burrs shall

Interlead flash shall not exceed .017 (0,43) per side.
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI's standard
warranty. Testing and other quality control techniques are used to the extent Tl deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any TI patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from TI to use such products or services or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of Tl products or services with statements different from or beyond the parameters stated by Tl for that product or service voids all
express and any implied warranties for the associated TI product or service and is an unfair and deceptive business practice. Tl is not
responsible or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the Tl products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications

Amplifiers pmplifier.ti.com Audio [vww.1r.com/audid

Data Converters Automotive [vww Tr.com/automofiv
DLP® Products [vww .dIp.comn] Broadband [pww i.com/broadband
DSP Fspicom Digital Control [pww ir-com/digitalcontrol
Clocks and Timers [yww Ti.com/cloc Medical [pww Ti.com/medical
Interface [nferfacedico Military [pww ir-com/military
Logic [oaicTiconi Optical Networking [xww Ti.com/opficalnetwor
Power Mgmt powerfr.com Security vww Tr.com/securt
Microcontrollers nicrocontroller.fi.conj Telephony lvww.tr.com/telephony
RFID [wWwiiirfid-co Video & Imaging [pww i-com/vided

RF/IF and ZigBee® Solutions | {r.com/prl Wireless [vww fi.com/wirelesy
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