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TLC227x-Q1 Advanced, Rail-To-Rail, LinCMOS™ Operational Amplifiers

1 Features

* AEC-Q100 qualified for automotive applications
— Temperature grade 1: —40°C to 125°C, Tp
* Functional Safety-Capable
— Documentation available to aid functional safety
system design (TLC2272-Q1)
— Documentation available to aid functional safety
system design (TLC2272A-Q1)
» Output swing includes both supply rails
+ Low noise: 9 nV/\VHz typical at f = 1 kHz
* Low input bias current: 1 pA typical
» Fully specified for both single-supply and split-
supply operation
» Common-mode input voltage range includes
negative rail
* High-gain bandwidth: 2.2 MHz typical
* High slew rate: 3.6 V/us typical
* Low input offset voltage: 950 yV maximum at
Ta=25°C
* Macromodel included

2 Applications

* Body control module

* Battery management system
» Car audio

» DC/DC converter

» Electric power steering

* Engine control unit

» Gasoline engine

e Instrument clusters

e Inverter and motor control

* On-board charger

* Telematics control unit

* Transmission control

» White goods (refrigerators, washing machines)

3 Description

The TLC227x-Q1 are dual and quad, LinCMOS™
operational amplifiers. Both devices exhibit rail-to-rail
output performance for increased dynamic range in
single- or split-supply applications. The TLC227x-Q1
family offers 2 MHz of bandwidth and 3 V/us of slew
rate for higher-speed applications. These devices
offer comparable ac performance while having better
noise, input offset voltage, and power dissipation than
existing CMOS op amps. The TLC227x-Q1 has a
noise voltage of 9 nV/NHz—two times lower than
competitive solutions.

The TLC227x-Q1, exhibiting high input impedance
and low noise, are excellent for small-signal

conditioning for high-impedance sources, such as
piezoelectric transducers. In addition, the rail-to-rail
output feature, with single- or split-supplies, makes
this family a great choice when interfacing with
analog-to-digital converters (ADCs).

For precision applications, the TLC227xA-Q1 family
is available with a maximum input offset voltage of
950 pV. This family is fully characterized at 5 V and
5 V.

These devices offer increased output dynamic range,
lower noise voltage, and lower input offset voltage.
This enhanced feature set allows the TLC227x-Q1
to be used in a wider range of applications. For
applications that require higher output drive and
wider input voltage range, see the TLV2432-Q1 and
TLV2442-Q1. All the parameters of the TLC227x-Q1
family enables these devices to be applicable in most
automotive applications.

Package Information

PART NUMBER PACKAGE(") BODY SIZE (NOM)
TLC2272-Q1, SOIC (8) 4.90 mm x 3.91 mm
TLC2272A-Q1 TSSOP (8) 3.00 mm x 4.40 mm
TLC2274-Qf1, SOIC (14) 8.65 mm x 3.91 mm
TLC2274A-Q1 TSSOP (14) 5.00 mm x 4.40 mm

(1)  For all available packages, see the orderable addendum at

the end of the data sheet.
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An IMPORTANT NOTICE at the end of this data sheet addresses availability, warranty, changes, use in safety-critical applications,
intellectual property matters and other important disclaimers. PRODUCTION DATA.
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5 Pin Configuration and Functions
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Figure 5-1. TLC2272-Q1 and TLC2272A-Q1:
D (8-Pin SOIC) or PW (8-Pin TSSOP)
Packages, Top View
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Figure 5-2. TLC2274-Q1 and TLC2274A-Q1:
D (14-Pin SOIC) or PW (14-Pin TSSOP)

Table 5-1. Pin Functions

Packages, Top View

PIN
NO. TYPE DESCRIPTION

NAME TLC2272-Q1, | TLC2274-Q1,

TLC2272A-Q1 | TLC2274A-Q1
1IN+ 3 3 Input Noninverting input, channel 1
1IN—- 2 2 Input Inverting input, channel 1
10UT 1 1 Output |Output, channel 1
2IN+ 5 5 Input Noninverting input, channel 2
2IN- 6 6 Input Inverting input, channel 2
20UT 7 7 Ouput | Output, channel 2
3IN+ — 10 Input Noninverting input, channel 3
3IN- — 9 Input Inverting input, channel 3
30UT — 8 Output |Output, channel 3
4IN+ — 12 Input Noninverting input, channel 4
4IN— — 13 Input Inverting input, channel 4
40UT — 14 Output |Output, channel 4
Vpp+ 4 Input Positive (highest) supply
Vpp- 11 Input | Negative (lowest) supply
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6 Specifications
6.1 Absolute Maximum Ratings

over operating free-air temperature range (unless otherwise noted)(")

MIN MAX UNIT

Supply voltage, Vpp+©) 8 \%
Vpp—@ -8 \Y
Differential input voltage, Vp @ +16 \%
Input voltage, V,(any input)@ Vpp- - 0.3 Vbp+ \%
Input current, I, (any input) 15 mA
Output current, lg +50 mA
Total current into Vpp+ +50 mA
Total current out of Vpp_ +50 mA
Duration of short-circuit current at (or below) 25°C*) Unlimited

Operating free-air temperature range, Tp -40 125 °C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds D or PW package 260 °C
Storage temperature, Tgig -65 150 °C

(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings
only, which do not imply functional operation of the device at these or any other conditions beyond those indicated under Section 6.3.
Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

(2) All voltage values, except differential voltages, are with respect to the midpoint between Vpp. and Vpp-.

(3) Differential voltages are at IN+ with respect to IN—. Excessive current will flow if input is brought below Vpp_ - 0.3 V.

(4) The output can be shorted to either supply. Temperature or supply voltages must be limited so that the maximum dissipation rating is
not exceeded.

6.2 ESD Ratings

VALUE UNIT

Human-body model (HBM), per AEC Q100-002(Y)

o HBM ESD classification level 2 +2000
V(Esp) Electrostatic discharge : v
Charged-device model (CDM), per AEC Q100-011 +1000

CDM ESD classification level C6

(1) AEC Q100-002 indicates that HBM stressing shall be in accordance with the ANSI/ESDA/JEDEC JS-001 specification.

6.3 Recommended Operating Conditions

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

MIN MAX| UNIT
Vpp+ Supply voltage 2.2 +8 \%
V) Input voltage Vpp-  Vpp+-1.5 \Y
Vic Common-mode input voltage Vpp- Vpp+ —1.5 \%
Ta Operating free-air temperature -40 125 °C
4 Submit Document Feedback Copyright © 2022 Texas Instruments Incorporated
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6.4 Thermal Information

TLC2272-Q1, TLC2272A-Q1 TLC2274-Q1, TLC2274A-Q1
THERMAL METRIC(") D (SOIC) PW (TSSOP) D (SOIC) PW (TSSOP) UNIT
8 PINS 8 PINS 14 PINS 14 PINS

Reua Junction-to-ambient thermal resistance 115.6 175.8 83.8 111.6 °C/W
Reycop)  |Junction-to-case (top) thermal resistance 61.8 58.8 43.2 41.2 °C/W
Reys Junction-to-board thermal resistance 55.9 104.3 384 54.7 °C/W
Wyt Junction-to-top characterization parameter 14.3 5.9 9.4 3.9 °C/W
Wis Junction-to-board characterization parameter 55.4 102.3 38.1 53.9 °C/W
Rascpoty  |Junction-to-case (bottom) thermal resistance — — — — °C/W
(1)  For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application

report.

6.5 Electrical Characteristics: Vpp = 5 V (TLC2272-Q1 and TLC2272A-Q1)
at specified free-air temperature, Vpp = 5 V; Tp = 25°C, unless otherwise noted.

PARAMETER TEST CONDITIONS MIN TYP  MAX| UNIT
TLC2272-Q1 300 2500
TLC2272A-Q1 Ta=25%C 300 950
Vic=0V, Vpp: =25V, 3
V Input offset voltage _ o uv
10 Vo=0V,Rs=500 TLC2272-Q1 3000
Full Range(
TLC2272A-Q1 1500
a Temperature coefficient of Vie=0V. V. =425V Vo =0V Re =500 2 V/°C
vio input offset voltage 1c e '8 H
Input offset voltage long-term drift?  |V,c =0V, Vpp: =+2.5V, V=0V, Rg=50Q 0.002 uV/mo
I Input offset t Vic=0V,V, 25V,Vo=0V,Rg =500 Ta=25°C 05 60 A
nput offset curren =0V, Vpp:=4+25V,Vo=0V,Rg = b
0 © po= ° s Full Range(") 800
| Input bi t V oVv,V 25V,Vo=0V,Rg=50Q Ta=257C ! 60 A
nput bias curren =0V, Vpp:=4#25V,Vo=0V,Rg = b
® c po= ° N Full Range() 800
Ta=25°C -0.3 2.5 4
Vicr Common-mode input voltage Rs=50Q; [Vio|<£5mV \Y
Full Range(") 0 25 35
lon = =20 pA 4.99
Ta=25°C 4.85 4.93
. IOH =-200 HA
Vo High-level output voltage Full Range(") 4.85 \%
Ta=25°C 4.25 4.65
IOH =-1mA
Full Range(") 4.25
loL = 50 pA 0.01
Ta=25°C 0.09 0.15
loL = 500 pA
VoL Low-level output voltage Vic=25V Full Range(") 015 V
Ta =25°C 0.9 1.5
loL =5 mA
Full Range(") 1.5
R 10K Ta=25°C 10 35
Avp Large-signal differential Vic=25V,Vo=1Vto4V - Full Range(" 10 Vimv
voltage amplification
R, = 1 MQ®) 175
rig Differential input resistance 1012 Q
ri Common-mode input resistance 1012 Q
Cj Common-mode input capacitance f =10 kHz, P package 8 pF
Z4 Closed-loop output impedance f=1MHz, Ay =10 140 Q
Ta=25°C 70 75
CMRR | Common-mode rejection ratio Vic=0V1t027V,Vo=25V,Rg=50Q dB
Full Range( 70
Supply-voltage rejection ratio Ta=25°C 80 95
ki Vpp=4.4V 1016V, V|c = Vpp/ 2, no load dB
SVR (AVpp / AVio) po 1c= 7D Full Range(" 80
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6.5 Electrical Characteristics: Vpp = 5 V (TLC2272-Q1 and TLC2272A-Q1) (continued)

at specified free-air temperature, Vpp = 5 V; Tp = 25°C, unless otherwise noted.

PARAMETER TEST CONDITIONS MIN TYP  MAX| UNIT
Iop Supply current Vo =2.5V, no load Ta=25°C 22 3 mA
Full Range(") 3
) ) =0. ) = (3) Ta=25°C 23 3.6
SR Slew rate at unity gain \éi’= ?0%\;;?3)2 5V, RL=10kQ™, Ful Ranga e Vius
Vn Equivalent input noise voltage 1= 10k 50 nV/Hz
f=1kHz 9
Vapp Peak-to-peak equivalent f=0.1Hzto1Hz ! Y
input noise voltage f=0.1 Hz to 10 Hz 14
In Equivalent input noise current 0.6 fANHZ
Ay =1 0.0013%
THD+N | Total harmonic distortion + noise Vo=05Vto25V,f=20kHz, R.=10kQ® |A, =10 0.004%
Ay =100 0.03%
Gain-bandwidth product f=10 kHz, R = 10 kQ®), C_ = 100 pF(®3) 2.18 MHz
Bowm Maximum output-swing bandwidth Voee) =2V, Ay =1, R =10 kQ®), C_ = 100 pF® 1 MHz
o
ts Settling time é;/e: ;16_?'\/:;2.';0\(/,3)’0L =100 pF®) IZ E;ﬁ% ;Z us
Om Phase margin at unity gain R =10 kQ®), C_ =100 pF®) 50°
Gain margin R_ =10 kQ®), C, =100 pF® 10 dB

(1) Ta=-40°Cto 125°C.
(2) Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Ty = 150°C extrapolated

to Ta = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
(3) Referencedto 0 V.

6.6 Electrical Characteristics: Vpp+ =5V (TLC2272-Q1 and TLC2272A-Q1)
at specified free-air temperature, Vpp: = £5 V; Tp = 25°C, unless otherwise noted.

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
TLC2272-Q1 300 2500
TLC2272A-Q1 Ta=28°C 300 950
Vic=0V,Vo=0YV, 3
V Input offset voltage _ uv
0 g Rs=500Q TLC2272-Q1 3000
Full Range(")
TLC2272A-Q1 1500
Temperature coefficient of _ _ _ o
Qvio input offset voltage Vie=0V,Vo=0V,Rs=50Q 2 Hvre
Input offset voltage long-term drift? |V,c=0V,Vo=0V,Rg=50Q 0.002 pV/mo
| Input offset t V| 0V,Vo=0V,Rg=500Q Ta=257C 05 60 A
nput offset curren =0V,Vo=0V,Rg = p
0 c ° N Full Range() 800
| Input bi t Vic=0V,Vo=0V,Rs=50Q Ta=25°C ! 0 oA
nput bias curren = , = , = p.
® c ° S Full Range() 800
Ta=25°C -5.3 0 4
Vicr Common-mode input voltage Rs =50 Q; |Vio |£5mV \Y
Full Range(") -5 0 35
lo = =20 pA 4.99
| 200 LA Ta=25°C 4.85 4.93
Maximum positive peak 0=" H I
Vom+ output voltage Full Range 4.85 \%
Ta=25°C 4.25 4.65
Io=-1mA
Full Range(") 4.25
Io = 50 A —4.99
| 500 LA Ta=25°C —4.85 —4.91
Maximum negative _ o= H 0
Vom- peak output voltage Vic=0V Full Range —4.85 \Y
Ta=25°C 35 4.1
Io=5mA
Full Range( -3.5
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6.6 Electrical Characteristics: Vpp: = ¥5 V (TLC2272-Q1 and TLC2272A-Q1) (continued)

at specified free-air temperature, Vpp. = £5 V; Ty = 25°C, unless otherwise noted.

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
R =10KQ Ta=25°C 20 50
Ap | Cargesignal differential Vo=#4V ) Full Range(! 20 Vimv
voltage amplification
R.=1MQ 300
lig Differential input resistance 1012 Q
i Common-mode input resistance 1012 Q
Cj Common-mode input capacitance f=10 kHz, P package 8 pF
Zs Closed-loop output impedance f=1MHz, A, =10 130 Q
Ta=25°C 75 80
CMRR | Common-mode rejection ratio Vic=-5V1t02.7V,Vo=0V,Rs=50Q dB
Full Range(") 75
Supply-voltage rejection ratio _ _ Ta=25°C 80 95
ki Vpp+ =2.2Vto 48V, Vic =0V, no load dB
SVR (AVpp / AVio) b+ ¢ Full Range(" 80
| Suppl t Vo =0V, no load Ta= 257 24 Sl I
upply curren =0V, no loa m
eo Y ° Full Range( 3
Ta=25°C 2.3 3.6
SR Slew rate at unity gain Vo =%2.3V, R =10kQ, C_ = 100 pF Vlius
Full Range(") 1.7
f=10Hz 50
Vi, Equivalent input noise voltage nV/VHz
f=1kHz 9
v Peak-to-peak equivalent f=0.1Hzto1Hz 1 v
NPP |input noise voltage f=01 Hz to 10 Hz 14 H
In Equivalent input noise current 0.6 fANHZ
Ay =1 0.0011%
THD+N | Total harmonic distortion + noise Vo =+2.3,f=20 kHz, R_ = 10 kQ Ay =10 0.004%
Ay =100 0.03%
Gain-bandwidth product f=10kHz, R_. =10 kQ, C_ =100 pF 2.25 MHz
Bowm Maximum output-swing bandwidth Vopp)=4.6 V, Ay =1, R_=10kQ, C__ =100 pF 0.54 MHz
N Ay =-1,R_=10kQ, To 0.1% 1.5
s Settling time Step =-2.3 V10 2.3V, C_ = 100 pF To 0.01% 32 Hs
Pm Phase margin at unity gain R =10 kQ, C_ =100 pF 52°
Gain margin RL =10kQ, C_ =100 pF 10 dB

(1) Ta=-40°Cto 125°C.
(2) Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Ty = 150°C extrapolated
to Ta = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
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6.7 Electrical Characteristics: Vpp =5V (TLC2274-Q1 and TLC2274A-Q1)

at specified free-air temperature, Vpp = 5 V; Tp = 25°C, unless otherwise noted.

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
TLC2274-Q1 300 2500
Ticozmanan | 202 300 950
Vic=0V, Vpp: =225V, 3
\ Input offset voltage * \
0 P 9 Vo=0V,Rs=500Q TLC2274-Q1 s000| "
Full Range(")
TLC2274A-Q1 1500
Temperature coefficient of _ _ _ _ o
ayio input offset voltage Vic=0V,Vpp:=%25V,Vg=0V,Rg=50Q 2 pv/eC
Input offset voltage long-term drift@ |V, =0V, Vpp: =22.5V,Vo=0V,Rg=50Q 0.002 uV/mo
| Input offset t V| oVv,V 25V,Vo=0V,Rg=50Q Ta=257C 05 60 A
nput offset curren =0V, =+25V,Vo=0V,Rg =
© : ' o © S Full Range(") 80| "
| Input bl V| oV,V 25V,Vo=0V,Rs=50Q Ta=25°C ! 60 A
nput bias current = . + =125V, = . = p
® ¢ bo= ° S Full Range( 800
Ta=25°C 0.3 2.5 4
Vicr Common-mode input voltage Rs=50Q; [Vio|£5mV \%
Full Range( 0 25 35
lop = —20 pA 4.99
Ta=25°C 4.85 4.93
loy = =200 pA
VoH High-level output voltage Full Range(") 4.85 \%
Ta=25°C 4.25 4.65
low = =1 mA
Full Range(") 4.25
loL = 50 pA 0.01
Ta=25°C 0.09 0.15
|o|_ =500 HA
VoL Low-level output voltage Vic=25V Full Range( 0.15 \Y
Ta=25°C 0.9 1.5
IOL =5mA
Full Range(") 15
R = 10 kQ® Ta=25°C 10 35
Ao Large-signal differential Vic=25V,Vo=1Vto4dV - Full Range(") 10 Vimv
voltage amplification
R, = 1 MQ®) 175
lig Differential input resistance 1012 Q
r Common-mode input resistance 1012 Q
Ci Common-mode input capacitance f =10 kHz, P package 8 pF
Z, Closed-loop output impedance f=1MHz, Ay, =10 140 Q
Ta=25°C 70 75
CMRR | Common-mode rejection ratio Vic=0V1t027V,Vog=25V,Rs=50Q dB
Full Range(") 70
Supply-voltage rejection ratio _ _ Ta=25°C 80 95
k. Vpp=4.4V 1016V, Vic = Vpp /2, no load dB
SVR (AVpp / AV0) pb 1c= YD Full Range(" 80
Ta=25°C 44
Iop Supply current Vo =2.5V, no load mA
Full Range(")
I Vo=05V1025V, Ta=25C 23 3.6
SR Slew rate at unity gain ’ Vlius
v RL =10 kQ®), C_ =100 pF®) Full Range(!) 1.7 v
f=10Hz 50
Vi Equivalent input noise voltage nVAHz
f=1kHz 9
v Peak-to-peak equivalent f=0.1Hzto 1 Hz 1 v
NPP- linput noise voltage f=0.1 Hz to 10 Hz 1.4 v
In Equivalent input noise current 0.6 fANHz
Ay = 0.0013%
THD+N | Total harmonic distortion + noise Vo=05Vto25V,f=20kHz R =10kQ® Ay =10 0.004%
Ay =100 0.03%
Gain-bandwidth product f=10kHz, R_= 10 kQ®), C_ = 100 pF® 2.18 MHz
Bowm Maximum output-swing bandwidth Vore) =2V, Ay =1, R =10 kQ®), C = 100 pF® 1 MHz
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6.7 Electrical Characteristics: Vpp = 5 V (TLC2274-Q1 and TLC2274A-Q1) (continued)

at specified free-air temperature, Vpp = 5 V; Tp = 25°C, unless otherwise noted.

PARAMETER TEST CONDITIONS MIN TYP  MAX| UNIT
_ Ay =-1, R =10 kQ®), To 0.1% 1.5
s Settling time Step = 0.5V 10 2.5V, C = 100 pF® To 0.01% 26 HS
Om Phase margin at unity gain R_ =10 kQ®), C, =100 pF®) 50°
Gain margin R, =10 kQ®), C, =100 pF®) 10 dB

(1) Ta=-40°Cto 125°C.
(2) Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Ty = 150°C extrapolated

to Ta = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
(3) Referenced to 0 V.

6.8 Electrical Characteristics: Vpp+ = 5V (TLC2274-Q1 and TLC2274A-Q1)

at specified free-air temperature, Vpp: = £5 V; Tp = 25°C, unless otherwise noted.

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
TLC2274-Q1 300 2500
Ticommanan | AT 300 950
Vio Input offset voltage V'C_= 0V.Vo=0V, pv
Rs=50Q TLC2274-Q1 3000
Full Range(")
TLC2274A-Q1 1500
Temperature coefficient of _ _ _ o
[e\ViTe) input offset voltage VIC =0V, Vo =0V, RS =50Q 2 HV/ C
Input offset voltage long-term drift@ |V,c=0V,Vo=0V,Rg=50Q 0.002 uV/mo
| Input offset t \Y 0V,Vo=0V,Rs=500Q Ta=257C 05 60 A
nput offset curren = f = ) =
0 P c ° S Full Range() 00|
Ta=25°C 1 60
lig Input bias current Vic=0V,Vo=0V,Rs=50Q pPA
Full Range(") 800
Ta=25°C -5.3 0 4
Vicr Common-mode input voltage Rs=50Q; [Vio|£5mV \%
Full Range(") -5 0 35
lo =-20 pA 4.99
| 200 LA Ta=25°C 4.85 4.93
Maximum positive peak o=-400H )
Vom+ output voltage Full Range 4.85 \Y
Ta=25°C 4.25 4.65
lo = -1 mA
Full Range(") 4.25
lo = 50 pA -4.99
| 500 UA Ta=25°C —4.85 —4.91
Maximum negative peak _ o= H o
Vowm- output voltage Vic=0V Full Range —4.85 \
Ta=25°C -35 -4.1
lo=5mA
Full Range(") -35
R = 10KQ Ta=25°C 20 50
Ao Large-signal differential Vo=24V - Full Range(") 20 VimV
voltage amplification
R =1 MQ 300
rig Differential input resistance 1012 Q
r Common-mode input resistance 1012 Q
Ci Common-mode input capacitance f =10 kHz, P package 8 pF
Z, Closed-loop output impedance f=1MHz, Ay, =10 130 Q
Ta=25°C 75 80
CMRR | Common-mode rejection ratio Vic=-5V1t027V,Vo=0V,Rs=500Q dB
Full Range(") 75
Supply-voltage rejection ratio _ _ Ta=25C 80 95
k Vpp+ =2.2V1to 48V, V|c =0V, no load dB
SYR - 1(AVpp / AVio) ob © Full Range(" 80
Ta=25°C 4.8
Ibp Supply current Vo =0V, no load mA
Full Range(")
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6.8 Electrical Characteristics: Vpp: = 5 V (TLC2274-Q1 and TLC2274A-Q1) (continued)

at specified free-air temperature, Vpp. = £5 V; Ty = 25°C, unless otherwise noted.

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Ta=25°C 23 3.6
SR Slew rate at unity gain Vo =223V, R =10kQ, C_ =100 pF V/us
Full Range(") 1.7
) ) ) f=10Hz 50
Vi, Equivalent input noise voltage nV/AHz
f=1kHz 9
Peak-to-peak equivalent f=0.1Hzto 1 Hz 1
Vnpp h : BV
input noise voltage f=0.1 Hz to 10 Hz 14
In Equivalent input noise current 0.6 fANHZ
Ay = 0.0011%
THD+N | Total harmonic distortion + noise Vo =+2.3, f=20 kHz, R = 10 kQ Ay =10 0.004%
Ay =100 0.03%
Gain-bandwidth product f=10kHz, R_ =10 kQ, C__ =100 pF 2.25 MHz
Bowm Maximum output-swing bandwidth Voppy=4.6V, Ay =1,R_=10kQ, C_ =100 pF 0.54 MHz
=_ = To 0.1% 1.5
tg Settling time Av _1’ R =10k, B > us
Step=-2.3V1t0 2.3V, C_=100 pF T0 0.01% 3.2
Pm Phase margin at unity gain R =10kQ, C_ =100 pF 52°
Gain margin R =10kQ, C_ =100 pF 10 dB

(1) Ta=-40°Cto 125°C.
(2) Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Ty = 150°C extrapolated
to Ta = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
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6.9 Typical Characteristics

Table 6-1. Table of Graphs

FIGURE(")
Distribution 1,2,3,4
Vio Input offset voltage
vs Common-mode voltage 5,6
avio Input offset voltage temperature coefficient Distribution 7,8,9,10@
s /o Input bias and input offset current vs Free-air temperature 11 @
vs Supply voltage 12
V| Input voltage
vs Free-air temperature 13 @)
Vou High-level output voltage vs High-level output current 14
VoL Low-level output voltage vs Low-level output current 15,16 @
Voms+ Maximum positive peak output voltage vs Output current 17 @
Vowm Maximum negative peak output voltage vs Output current 18 @
Vorp) Maximum peak-to-peak output voltage vs Frequency 19
los Short-circuit output current vs Supply voliage 20
vs Free-air temperature 21
Vo Output voltage vs Differential input voltage 22,23
Large-signal differential voltage amplification vs Load resistance 24
Avp Large-signal differential voltage amplification and phase margin vs Frequency 25, 26
Large-signal differential voltage amplification vs Free-air temperature 27 @), 28 (2)
Zy Output impedance vs Frequency 29, 30
CMRR Common-mode rejection ratio vs Frequency 3
vs Free-air temperature 32
Ksvr Supply-voltage rejection ratio