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� Output Swing Includes Both Supply Rails

� Extended Common-Mode Input Voltage
Range . . . 0 V to 4.5 V (Min) with 5-V Single
Supply

� No Phase Inversion

� Low Noise . . . 18 nV/√Hz Typ at f = 1 kHz

� Low Input Offset Voltage 
950 µV Max at TA = 25°C (TLV243xA)

� Low Input Bias Current . . . 1 pA Typ

� Very Low Supply Current . . . 125 µA Per
Channel Max

� 600-Ω Output Drive

� Macromodel Included

� Available in Q-Temp Automotive 
HighRel Automotive Applications
Configuration Control / Print Support
Qualification to Automotive Standards

     

description

The TLV243x and TLV243xA are low-voltage
operational amplifier from Texas Instruments. The
common-mode input voltage range for each
device is extended over the typical CMOS
amplifiers making them suitable for a wide range
of applications. In addition, these devices do not
phase invert when the common-mode input is
driven to the supply rails. This satisfies most
design requirements without paying a premium
for rail-to-rail input performance. They also exhibit
rail-to-rail output performance for increased
dynamic range in single- or split-supply applica-
tions. This family is fully characterized at 3-V and
5-V supplies and is optimized for low-voltage
operation. The TLV243x only requires 100 µA
(typ) of supply current per channel, making it ideal
for battery-powered applications. The TLV243x
also has increased output drive over previous
rail-to-rail operational amplifiers and can drive
600-Ω loads for telecom applications.

The other members in the TLV243x family are the high-power, TLV244x, and micro-power, TLV2422, versions.

The TLV243x, exhibiting high input impedance and low noise, is excellent for small-signal conditioning for
high-impedance sources, such as piezoelectric transducers. Because of the micropower dissipation levels and
low-voltage operation, these devices work well in hand-held monitoring and remote-sensing applications. 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 TLV243xA is available and
has a maximum input offset voltage of 950 µV.

If the design requires single operational amplifiers, see the TI TLV2211/21/31. This is a family of rail-to-rail output
operational amplifiers in the SOT-23 package. Their small size and low power consumption, make them ideal
for high density, battery-powered equipment.

Copyright   1999, Texas Instruments IncorporatedPRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments
standard warranty. Production processing does not necessarily include
testing of all parameters.

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.

Advanced LinCMOS is a trademark of Texas Instruments Incorporated.
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On products compliant to MIL-PRF-38535, all parameters are tested
unless otherwise noted. On all other products, production
processing does not necessarily include testing of all parameters.
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TLV2432 and TLV2432A AVAILABLE OPTIONS

PACKAGED DEVICES

TA
VIOmax
AT 25°C

SMALL
OUTLINE

(D)

CHIP CARRIER
(FK)

CERAMIC DIP
(JG)

TSSOP
(PW)

CERAMIC FLAT
PACK

(U)

0°C to 70°C 2.5 mV TLV2432CD — — TLV2432CPW —

40°C to 85°C
950 µV TLV2432AID — — TLV2432AIPW —

–40°C to 85°C
µ

2.5 mV TLV2432ID — — — —

40°C to 125°C
950 µV TLV2432AQD — — — —

–40°C to 125°C
µ

2.5 mV TLV2432QD — — — —

–55°C to 125°C 950 µV — TLV2432AMFK TLV2432AMJG — TLV2432AMU
–55°C to 125°C µ

2.5 mV — TLV2432MFK TLV2432MJG — TLV2432MU

The D packages are available taped and reeled. Add R suffix to device type (e.g., TLV2432CDR). The PW package is available only left-end taped
and reeled.

TLV2434 AVAILABLE OPTIONS

PACKAGED DEVICES

TA VIOmax AT 25 °C SMALL
OUTLINE

(D)

TSSOP
(PW)

0°C to 70°C 2.5 mV TLV2434CD TLV2434CPW

–40°C to 125°C 950 µV TLV2434AID TLV2434AIPW
–40°C to 125°C µ

2.5 mV TLV2434ID TLV2434IPW

The D packages are available taped and reeled. Add R suffix to device type (e.g., TLV2434CDR). The
PW package is available only left-end taped and reeled.
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equivalent schematic (each amplifier)
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted) †

Supply voltage, VDD  (see Note 1) 12 V. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Differential input voltage, VID (see Note 2) ±VDD. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Input voltage, VI (any input, see Note 1): C and I suffix –0.3 V to VDD. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Input current, II (each input) ±5 mA. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Output current, IO ±50 mA. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Total current into VDD+ ±50 mA. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Total current out of VDD– ±50 mA. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Duration of short-circuit current at (or below) 25°C (see Note 3) unlimited. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Continuous total dissipation See Dissipation Rating Table. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Operating free-air temperature range, TA: C suffix 0°C to 70°C. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

I suffix (dual) –40°C to 85°C. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
I suffix (quad) –40°C to 125°C. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Q suffix –40°C to 125°C. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
M suffix –55°C to 125°C. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Storage temperature range, Tstg –65°C to 150°C. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds 260°C. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

† 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 VDD+  and VDD –.
2. Differential voltages are at IN+ with respect to IN–. Excessive current flows if input is brought below VDD– – 0.3 V.
3. The output may be shorted to either supply. Temperature and/or supply voltages must be limited to ensure that the maximum

dissipation rating is not exceeded.

DISSIPATION RATING TABLE

PACKAGE
TA ≤ 25°C DERATING FACTOR TA = 70°C TA = 85°C TA = 125°C

PACKAGE A
POWER RATING ABOVE TA = 25°C

A
POWER RATING

A
POWER RATING

A
POWER RATING

D (8)
D (14)

FK
JG

PW (8)
PW (14)

U

725 mW
1022 mW
1375 mW
1050 mW
525 mW
720 mW
675 mW

5.8 mW/°C
7.6 mW/°C

11.0 mW/°C
8.4 mW/°C
4.2 mW/°C
5.6 mW/°C
5.4 mW/°C

464 mW
900 mW
880 mW
672 mW
336 mW
634 mW
432 mW

377 mW
777 mW
715 mW
546 mW
273 mW
547 mW
350 mW

145 mW
450 mW
275 mW
210 mW
105 mW
317 mW
135 mW

recommended operating conditions

C SUFFIX I SUFFIX Q SUFFIX M SUFFIX
UNIT

MIN MAX MIN MAX MIN MAX MIN MAX
UNIT

Supply voltage, VDD 2.7 10 2.7 10 2.7 10 2.7 10 V

Input voltage range, VI VDD– VDD+ –0.8 VDD– VDD+ –0.8 VDD– VDD+ –0.8 VDD– VDD+ –0.8 V

Common-mode input voltage,
VIC

VDD– VDD+ –1.3 VDD– VDD+ –1.3 VDD– VDD+ –1.3 VDD– VDD+ –1.3 V

Operating free-air temperature,
TA

0 70 –40 125 –40 125 –55 125 °C



TLV2432, TLV2432A, TLV2434, TLV2434A
Advanced LinCMOS  RAIL-TO-RAIL OUTPUT

WIDE-INPUT-VOLTAGE OPERATIONAL AMPLIFIERS
SLOS168E – NOVEMBER 1996 – REVISED NOVEMBER 1999

5POST OFFICE BOX 655303 •  DALLAS, TEXAS 75265

electrical characteristics at specified free-air temperature, V DD = 3 V (unless otherwise noted)

PARAMETER TEST CONDITIONS T †
TLV243x

UNITPARAMETER TEST CONDITIONS TA†
MIN TYP MAX

UNIT

VIC = 0 TLV243xC, 25°C 300 2000

VIO Input offset voltage

VIC = 0,
VO = 0, 

,
TLV243xI Full range 2500

µVVIO Input offset voltage O ,
VDD± = ±1.5 V,
R 50 Ω TLV243xAI

25°C 300 950
µV

RS = 50 Ω TLV243xAI
Full range 1500

αVIO Temperature coefficient of input offset voltage
25°C

2 µV/°CαVIO Temperature coefficient of input offset voltage
to 70°C 2 µV/°C

Input offset voltage long-term drift
(see Note 4) VIC = 0, VDD± = ±1.5 V,

25°C 0.003 µV/mo

IIO Input offset current

VIC = 0,
VO = 0,

VDD± = ±1.5 V,
RS = 50 Ω 25°C 0.5

pAIIO Input offset current
Full range 150

pA

IIB Input bias current
25°C 1

pAIIB Input bias current
Full range 150

pA

VICR Common mode input voltage range |VIO| ≤ 5 mV RS = 50 Ω

25°C
0
to

2.5

–0.25
to

2.75
VVICR Common-mode input voltage range |VIO| ≤ 5 mV, RS = 50 Ω

Full range
0
to

2.2

V

IOH = –100 µA 25°C 2.98

VOH High-level output voltage
IOH = 3 mA

25°C 2.5 V
IOH = –3 mA

Full range 2.25

VIC = 1.5 V, IOL =  100 µA 25°C 0.02

VOL Low-level output voltage
VIC = 1 5 V IOL = 3 �A

25°C 0.83 V
VIC = 1.5 V, IOL =  3 �A

Full range 1

V 2 5 V R 2 kΩ‡
25°C 1.5 2.5

AVD Large-signal differential voltage amplification
VIC = 2.5 V,
VO = 1 V to 2 V

RL = 2 kΩ‡
Full range 1 V/mVVD g g g VO = 1 V to 2 V

RL = 1 MΩ‡ 25°C 750

ri(d) Differential input resistance 25°C 1000 GΩ

ri(c) Common-mode input resistance 25°C 1000 GΩ

ci(c) Common-mode input capacitance f = 10 kHz 25°C 8 pF

zo Closed-loop output impedance f = 100 kHz, AV = 10 25°C 130 Ω

CMRR Common mode rejection ratio
VIC = 0 to 2.5 V, VO = 1.5 V, 25°C 70 83

dBCMRR Common-mode rejection ratio IC , O ,
RS = 50 Ω Full range 70

dB

kSVR Supply voltage rejection ratio (∆VDD/∆VIO)
VDD = 2.7 V to 8 V, 25°C 80 95

dBkSVR Supply-voltage rejection ratio (∆VDD/∆VIO) DD ,
VIC = VDD/2, No load Full range 80

dB

IDD Supply current (per channel) VO = 1 5 V No load
25°C 98 125

µAIDD Supply current (per channel) VO = 1.5 V, No load
Full range 125

µA

† Full range for the C suffix is 0°C to 70°C. Full range for the dual I suffix is – 40°C to 85°C. Full range for the quad I suffix is – 40°C to 125°C.
‡ Referenced to 2.5 V
NOTE 4: Typical values are based on the input offset voltage shift observed through 500 hours of operating life test at TA = 150°C extrapolated

to TA = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
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operating characteristics at specified free-air temperature, V DD = 3 V

PARAMETER TEST CONDITIONS T †
TLV243x

UNITPARAMETER TEST CONDITIONS TA†
MIN TYP MAX

UNIT

V 1 V to 2 V R 2 kΩ‡
25°C 0.15 0.25

SR Slew rate at unity gain VO = 1 V to 2 V,
CL = 100 pF‡

RL = 2 kΩ‡,
Full

range
0.1

V/µs

V Equivalent input noise voltage
f = 10 Hz 25°C 120

nV/√HzVn Equivalent input noise voltage
f = 1 kHz 25°C 22

nV/√Hz

VN(PP) Peak to peak equivalent input noise voltage
f = 0.1 Hz to 1 Hz 25°C 2.7

µVVN(PP) Peak-to-peak equivalent input noise voltage
f = 0.1 Hz to 10 Hz 25°C 4

µV

In Equivalent input noise current 25°C 0.6 fA√Hz

THD + N Total harmonic distortion plus noise
VO = 0.5 V to 2.5 V,
f 1 kHz

AV = 1
25°C

0.065%
THD + N Total harmonic distortion plus noise f = 1  kHz,

RL = 2 kΩ‡ AV = 10
25°C

0.5%

Gain-bandwidth product
f = 10  kHz, 
CL = 100 pF‡

RL = 2 kΩ‡, 25°C 0.5 MHz

BOM Maximum output-swing bandwidth
VO(PP) = 1 V, 
RL = 2 kΩ‡,

AV = 1, 
CL = 100 pF‡ 25°C 220 kHz

AV = –1, To 0 1% 6 4

t Settling time

AV = 1,
Step = 0.5 V to 2.5 V,

To  0.1%
25°C

6.4
µsts Settling time ,

RL = 2 kΩ‡,
‡ To 0 01%

25°C
14 1

µs
L

CL = 100 pF‡ To  0.01% 14.1

φm Phase margin at unity gain
RL = 2 kΩ‡, CL = 100 pF‡ 25°C 62°

Gain margin
RL = 2 kΩ‡, CL = 100 pF‡

25°C 11 dB
† Full range for the C suffix is 0°C to 70°C. Full range for the dual I suffix is – 40°C to 85°C. Full range for the quad I suffix is – 40°C to 125°C.
‡ Referenced to 2.5 V
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electrical characteristics at specified free-air temperature, V DD = 3 V (unless otherwise noted)

PARAMETER TEST CONDITIONS TA†
TLV243xQ,
TLV243xM UNITA

MIN TYP MAX

VIC = 0 TLV243xQ, 25°C 300 2000

VIO Input offset voltage

VIC = 0,
VO = 0, 

,
TLV243xM Full range 2500

µVVIO Input offset voltage O ,
VDD± = ±1.5 V,
R 50 Ω

TLV243xAQ, 25°C 300 950
µV

RS = 50 Ω
,

TLV243xAM Full range 2000

αVIO Temperature coefficient of input offset voltage
25°C

2 µV/°CαVIO Temperature coefficient of input offset voltage
to 70°C 2 µV/°C

Input offset voltage long-term drift
(see Note 4) VIC = 0, VDD± = ±1.5 V,

25°C 0.003 µV/mo

IIO Input offset current

VIC = 0,
VO = 0,

VDD± = ±1.5 V,
RS = 50 Ω 25°C 0.5

pAIIO Input offset current
Full range 150

pA

IIB Input bias current
25°C 1

pAIIB Input bias current
Full range 300

pA

VICR Common mode input voltage range |VIO| ≤ 5 mV RS = 50 Ω

25°C
0
to

2.5

–0.25
to

2.75
VVICR Common-mode input voltage range |VIO| ≤ 5 mV, RS = 50 Ω

Full range
0
to

2.2

V

IOH = –100 µA 25°C 2.98

VOH High-level output voltage
IOH = 3 mA

25°C 2.5 V
IOH = –3 mA

Full range 2.25

VIC = 1.5 V, IOL =  100 µA 25°C 0.02

VOL Low-level output voltage
VIC = 1 5 V IOL = 3 �A

25°C 0.83 V
VIC = 1.5 V, IOL =  3 �A

Full range 1

V 2 5 V R 2 kΩ‡
25°C 1.5 2.5

AVD Large-signal differential voltage amplification
VIC = 2.5 V,
VO = 1 V to 2 V

RL = 2 kΩ‡
Full range 0.5 V/mVVD g g g VO = 1 V to 2 V

RL = 1 MΩ‡ 25°C 750

ri(d) Differential input resistance 25°C 1000 GΩ

ri(c) Common-mode input resistance 25°C 1000 GΩ

ci(c) Common-mode input capacitance f = 10 kHz 25°C 8 pF

zo Closed-loop output impedance f = 100 kHz, AV = 10 25°C 130 Ω

CMRR Common mode rejection ratio
VIC = 0 to 2.5 V, VO = 1.5 V, 25°C 70 83

dBCMRR Common-mode rejection ratio IC , O ,
RS = 50 Ω Full range 70

dB

kSVR Supply voltage rejection ratio (∆VDD/∆VIO)
VDD = 2.7 V to 8 V, 25°C 80 95

dBkSVR Supply-voltage rejection ratio (∆VDD/∆VIO) DD ,
VIC = VDD/2, No load Full range 80

dB

IDD Supply current VO = 1 5 V No load
25°C 195 250

µAIDD Supply current VO = 1.5 V, No load
Full range 260

µA

† Full range is –40°C to 125°C for Q level part, –55°C to 125°C for M level part.
‡ Referenced to 2.5 V
NOTE 4: Typical values are based on the input offset voltage shift observed through 500 hours of operating life test at TA = 150°C extrapolated

to TA = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
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operating characteristics at specified free-air temperature, V DD = 3 V

PARAMETER TEST CONDITIONS TA†

TLV243xQ,
TLV243xM,

TLV243xAQ,
TLV243xAM

UNIT

MIN TYP MAX

V 1 V to 2 V R 2 kΩ‡
25°C 0.15 0.25

SR Slew rate at unity gain VO = 1 V to 2 V,
CL = 100 pF‡

RL = 2 kΩ‡,
Full

range
0.1

V/µs

V Equivalent input noise voltage
f = 10 Hz 25°C 120

nV/√HzVn Equivalent input noise voltage
f = 1 kHz 25°C 22

nV/√Hz

VN(PP) Peak to peak equivalent input noise voltage
f = 0.1 Hz to 1 Hz 25°C 2.7

µVVN(PP) Peak-to-peak equivalent input noise voltage
f = 0.1 Hz to 10 Hz 25°C 4

µV

In Equivalent input noise current 25°C 0.6 fA√Hz

THD + N Total harmonic distortion plus noise
VO = 0.5 V to 2.5 V,
f 1 kHz

AV = 1
25°C

0.065%
THD + N Total harmonic distortion plus noise f = 1  kHz,

RL = 2 kΩ‡ AV = 10
25°C

0.5%

Gain-bandwidth product
f = 10  kHz, 
CL = 100 pF‡

RL = 2 kΩ‡, 25°C 0.5 MHz

BOM Maximum output-swing bandwidth
VO(PP) = 1 V, 
RL = 2 kΩ‡,

AV = 1, 
CL = 100 pF‡ 25°C 220 kHz

AV = –1, To 0 1% 6 4

t Settling time

AV = 1,
Step = 0.5 V to 2.5 V,

To  0.1%
25°C

6.4
µsts Settling time ,

RL = 2 kΩ‡,
‡ To 0 01%

25°C
14 1

µs
L

CL = 100 pF‡ To  0.01% 14.1

φm Phase margin at unity gain
RL = 2 kΩ‡, CL = 100 pF‡ 25°C 62°

Gain margin
RL = 2 kΩ‡, CL = 100 pF‡

25°C 11 dB
† Full range is –40°C to 125°C for Q level part, –55°C to 125°C for M level part.
‡ Referenced to 2.5 V
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electrical characteristics at specified free-air temperature, V DD = 5 V (unless otherwise noted)

PARAMETER TEST CONDITIONS T †
TLV243x

UNITPARAMETER TEST CONDITIONS TA†
MIN TYP MAX

UNIT

VIC = 0 TLV243x
25°C 300 2000

VIO Input offset voltage

VIC = 0,
VO = 0, 

TLV243x
Full range 2500

µVVIO Input offset voltage O ,
VDD± = ±2.5 V,
R 50 Ω TLV243xA

25°C 300 950
µV

RS = 50 Ω TLV243xA
Full range 1500

αVIO Temperature coefficient of input offset voltage
25°C

2 µV/°CαVIO Temperature coefficient of input offset voltage
to 70°C 2 µV/°C

Input offset voltage long-term drift 
(see Note 4) VIC = 0, VDD± = ±2.5 V,

25°C 0.003 µV/mo

IIO Input offset current

VIC = 0,
VO = 0,

VDD± = ±2.5 V,
RS = 50 Ω 25°C 0.5

pAIIO Input offset current
Full range 150

pA

IIB Input bias current
25°C 1

pAIIB Input bias current
Full range 150

pA

VICR Common mode input voltage range |VIO| ≤ 5 mV RS = 50 Ω

25°C
0
to

4.5

–0.25
to

4.75
VVICR Common-mode input voltage range |VIO| ≤ 5 mV, RS = 50 Ω

Full range
0
to

4.2

V

IOH = –100 µA 25°C 4.97

VOH High-level output voltage
IOH = 5 mA

25°C 4 4.35 V
IOH = –5 mA

Full range 4

VIC = 2.5 V, IOL =  100 µA 25°C 0.01

VOL Low-level output voltage
VIC = 2 5 V IOL = 5 �A

25°C 0.8 V
VIC = 2.5 V, IOL = 5 �A

Full range 1.25

V 2 5 V R 2 kΩ‡
25°C 2.5 3.8

AVD Large-signal differential voltage amplification
VIC = 2.5 V,
VO = 1 V to 4 V

RL = 2 kΩ‡
Full range 1.5 V/mVVD g g g VO = 1 V to 4 V

RL = 1 MΩ‡ 25°C 950

ri(d) Differential input resistance 25°C 1000 GΩ

ri(c) Common-mode input resistance 25°C 1000 GΩ

ci(c) Common-mode input capacitance f = 10 kHz 25°C 8 pF

zo Closed-loop output impedance f = 100 kHz, AV = 10 25°C 130 Ω

CMRR Common mode rejection ratio
VIC = 0 to 4.5 V, VO = 2.5 V, 25°C 70 90

dBCMRR Common-mode rejection ratio IC , O ,
RS = 50 Ω Full range 70

dB

kSVR Supply voltage rejection ratio (∆VDD/∆VIO)
VDD =  4.4 V to 8 V, 25°C 80 95

dBkSVR Supply-voltage rejection ratio (∆VDD/∆VIO) DD ,
VIC = VDD/2, No load Full range 80

dB

IDD Supply current (per channel) VO = 2 5 V No load
25°C 100 125

µAIDD Supply current (per channel) VO = 2.5 V, No load
Full range 125

µA

† Full range for the C suffix is 0°C to 70°C. Full range for the dual I suffix is – 40°C to 85°C. Full range for the quad I suffix is – 40°C to 125°C.
‡ Referenced to 2.5 V
NOTE 4: Typical values are based on the input offset voltage shift observed through 500 hours of operating life test at TA = 150°C extrapolated

to TA = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
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operating characteristics at specified free-air temperature, V DD = 5 V

PARAMETER TEST CONDITIONS T †
TLV243x

UNITPARAMETER TEST CONDITIONS TA†
MIN TYP MAX

UNIT

VO 1 5 V to 3 5 V RL 2 kΩ‡
25°C 0.15 0.25

SR Slew rate at unity gain VO = 1.5 V to 3.5 V,
CL = 100 pF‡

RL = 2 kΩ‡,
Full

0 1
V/µs

CL = 100 F‡
range

0.1

V Equivalent input noise voltage
f = 10 Hz 25°C 100

nV/√HzVn Equivalent input noise voltage
f = 1 kHz 25°C 18

nV/√Hz

VN(PP) Peak to peak equivalent input noise voltage
f = 0.1 Hz to 1 Hz 25°C 1.9

µVVN(PP) Peak-to-peak equivalent input noise voltage
f = 0.1 Hz to 10 Hz 25°C 2.8

µV

In Equivalent input noise current 25°C 0.6 fA√Hz

THD + N Total harmonic distortion plus noise
VO = 1.5 V to 3.5 V,
f 1 kHz

AV = 1
25°C

0.045%
THD + N Total harmonic distortion plus noise f = 1  kHz,

RL = 2 kΩ‡ AV = 10
25°C

0.4%

Gain-bandwidth product
f = 10  kHz, 
CL = 100 pF‡

RL =2 kΩ‡, 25°C 0.55 MHz

BOM Maximum output-swing bandwidth
VO(PP) = 2 V, 
RL = 2 kΩ‡,

AV = 1, 
CL = 100 pF‡ 25°C 100 kHz

AV = –1, To 0 1% 6 4
t Settling time

AV = 1,
Step = 1.5 V to 3.5 V,

To  0.1%
25°C

6.4
µsts Settling time ,

RL = 2 kΩ‡,
‡ To 0 01%

25°C
13 1

µs
L

CL = 100 pF‡ To  0.01% 13.1

φm Phase margin at unity gain
RL = 2 kΩ‡, CL = 100 pF‡ 25°C 66°

Gain margin
RL = 2 kΩ‡, CL = 100 pF‡

25°C 11 dB
† Full range for the C suffix is 0°C to 70°C. Full range for the dual I suffix is – 40°C to 85°C. Full range for the quad I suffix is – 40°C to 125°C.
‡ Referenced to 2.5 V
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electrical characteristics at specified free-air temperature, V DD = 5 V (unless otherwise noted)

PARAMETER TEST CONDITIONS TA†
TLV243xQ,
TLV243xM UNITA

MIN TYP MAX

VIC = 0 TLV2453x
25°C 300 2000

VIO Input offset voltage

VIC = 0,
VO = 0, 

TLV2453x
Full range 2500

µVVIO Input offset voltage O ,
VDD± = ±2.5 V,
R 50 Ω TLV2453xA

25°C 300 950
µV

RS = 50 Ω TLV2453xA
Full range 2000

αVIO Temperature coefficient of input offset voltage
25°C

2 µV/°CαVIO Temperature coefficient of input offset voltage
to 70°C 2 µV/°C

Input offset voltage long-term drift 
(see Note 4) VIC = 0, VDD± = ±2.5 V,

25°C 0.003 µV/mo

IIO Input offset current

VIC = 0,
VO = 0,

VDD± = ±2.5 V,
RS = 50 Ω 25°C 0.5

pAIIO Input offset current
Full range 150

pA

IIB Input bias current
25°C 1

pAIIB Input bias current
Full range 300

pA

VICR Common mode input voltage range |VIO| ≤ 5 mV RS = 50 Ω

25°C
0
to

4.5

–0.25
to

4.75
VVICR Common-mode input voltage range |VIO| ≤ 5 mV, RS = 50 Ω

Full range
0
to

4.2

V

IOH = –100 µA 25°C 4.97

VOH High-level output voltage
IOH = 5 mA

25°C 4 4.35 V
IOH = –5 mA

Full range 4

VIC = 2.5 V, IOL =  100 µA 25°C 0.01

VOL Low-level output voltage
VIC = 2 5 V IOL = 5 �A

25°C 0.8 V
VIC = 2.5 V, IOL = 5 �A

Full range 1.25

V 2 5 V R 2 kΩ‡
25°C 2.5 3.8

AVD Large-signal differential voltage amplification
VIC = 2.5 V,
VO = 1 V to 4 V

RL = 2 kΩ‡
Full range 0.5 V/mVVD g g g VO = 1 V to 4 V

RL = 1 MΩ‡ 25°C 950

ri(d) Differential input resistance 25°C 1000 GΩ

ri(c) Common-mode input resistance 25°C 1000 GΩ

ci(c) Common-mode input capacitance f = 10 kHz 25°C 8 pF

zo Closed-loop output impedance f = 100 kHz, AV = 10 25°C 130 Ω

CMRR Common mode rejection ratio
VIC = 0 to 4.5 V, VO = 2.5 V, 25°C 70 90

dBCMRR Common-mode rejection ratio IC , O ,
RS = 50 Ω Full range 70

dB

kSVR Supply voltage rejection ratio (∆VDD/∆VIO)
VDD =  4.4 V to 8 V, 25°C 80 95

dBkSVR Supply-voltage rejection ratio (∆VDD/∆VIO) DD ,
VIC = VDD/2, No load Full range 80

dB

IDD Supply current VO = 2 5 V No load
25°C 200 250

µAIDD Supply current VO = 2.5 V, No load
Full range 270

µA

† Full range is –40°C to 125°C for Q level part, –55°C to 125°C for M level part.
‡ Referenced to 2.5 V
NOTE 4: Typical values are based on the input offset voltage shift observed through 500 hours of operating life test at TA = 150°C extrapolated

to TA = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
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operating characteristics at specified free-air temperature, V DD = 5 V

PARAMETER TEST CONDITIONS TA†

TLV243xQ,
TLV243xM,

TLV243xAQ,
TLV243xAM

UNIT

MIN TYP MAX

VO 1 5 V to 3 5 V RL 2 kΩ‡
25°C 0.15 0.25

SR Slew rate at unity gain VO = 1.5 V to 3.5 V,
CL = 100 pF‡

RL = 2 kΩ‡,
Full

0 1
V/µs

CL = 100 F‡
range

0.1

V Equivalent input noise voltage
f = 10 Hz 25°C 100

nV/√HzVn Equivalent input noise voltage
f = 1 kHz 25°C 18

nV/√Hz

VN(PP) Peak to peak equivalent input noise voltage
f = 0.1 Hz to 1 Hz 25°C 1.9

µVVN(PP) Peak-to-peak equivalent input noise voltage
f = 0.1 Hz to 10 Hz 25°C 2.8

µV

In Equivalent input noise current 25°C 0.6 fA√Hz

THD + N Total harmonic distortion plus noise
VO = 1.5 V to 3.5 V,
f 1 kHz

AV = 1
25°C

0.045%
THD + N Total harmonic distortion plus noise f = 1  kHz,

RL = 2 kΩ‡ AV = 10
25°C

0.4%

Gain-bandwidth product
f = 10  kHz, 
CL = 100 pF‡

RL =2 kΩ‡, 25°C 0.55 MHz

BOM Maximum output-swing bandwidth
VO(PP) = 2 V, 
RL = 2 kΩ‡,

AV = 1, 
CL = 100 pF‡ 25°C 100 kHz

AV = –1, To 0 1% 6 4

t Settling time

AV = 1,
Step = 1.5 V to 3.5 V,

To  0.1%
25°C

6.4
µsts Settling time ,

RL = 2 kΩ‡,
‡ To 0 01%

25°C
13 1

µs
L

CL = 100 pF‡ To  0.01% 13.1

φm Phase margin at unity gain
RL = 2 kΩ‡, CL = 100 pF‡ 25°C 66°

Gain margin
RL = 2 kΩ‡, CL = 100 pF‡

25°C 11 dB
† Full range is –40°C to 125°C for Q level part, –55°C to 125°C for M level part.
‡ Referenced to 2.5 V
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TYPICAL CHARACTERISTICS
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TYPICAL CHARACTERISTICS
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TYPICAL CHARACTERISTICS

Figure 6
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TYPICAL CHARACTERISTICS

Figure 10
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TYPICAL CHARACTERISTICS

Figure 14
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TYPICAL CHARACTERISTICS
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TYPICAL CHARACTERISTICS

Figure 23
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TYPICAL CHARACTERISTICS
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Figure 39
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APPLICATION INFORMATION

macromodel information

Macromodel information provided was derived using Microsim Parts  , the model generation software used
with Microsim PSpice  . The Boyle macromodel (see Note 5) and subcircuit in Figure 51 are generated using
the TLV243x typical electrical and operating characteristics at TA = 25°C. Using this information, output
simulations of the following key parameters can be generated to a tolerance of 20% (in most cases):

� Maximum positive output voltage swing
� 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 Intergrated Circuit Operational Amplifiers”, IEEE
Journal of Solid-State Circuits, SC-9, 353 (1974).
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.SUBCKT TLV2432 1 2 3 4 5
C1 11 12 3.560E–12
C2 6 7 15.00E–12
DC 5 53 DX
DE 54 5 DX
DLP 90 91 DX
DLN 92 90 DX
DP 4 3 DX
EGND 99 0 POLY (2) (3,0) (4,0) 0 .5 .5
FB 7 99 POLY (5) VB VC VE VLP
+ VLN 0 21.04E6 –30E6 30E6 30E6 –30E6
GA 6 0 11 12 47.12E–6
GCM 0 6 10 99 4.9E–9
ISS 3 10 DC 8.250E–6
HLIM 90 0 VLIM 1K
J1 11 2 10 JX
J2 12 1 10 JX
R2 6 9 100.0E3

RD1 60 11 21.22E3
RD2 60 12 21.22E3
R01 8 5 120
R02 7 99 120
RP 3 4 26.04E3
RSS 10 99 24.24E6
VAD 60 4 –.6
VB 9 0 DC 0
VC 3 53 DC .65
VE 54 4 DC .65
VLIM 7 8 DC 0
VLP 91 0 DC 1.4
VLN 0 92 DC 9.4
.MODEL DX D (IS=800.0E–18)
.MODEL JX PJF (IS=500.0E–15 BETA=281E–6
+ VTO=–.065)
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Figure 51. Boyle Macromodel and Subcircuit

PSpice and Parts are trademarks of MicroSim Corporation.



TLV2432, TLV2432A, TLV2434, TLV2434A
Advanced LinCMOS  RAIL-TO-RAIL OUTPUT

WIDE-INPUT-VOLTAGE OPERATIONAL AMPLIFIERS
SLOS168E – NOVEMBER 1996 – REVISED NOVEMBER 1999

29POST OFFICE BOX 655303 •  DALLAS, TEXAS 75265

MECHANICAL DATA
D (R-PDSO-G**)    PLASTIC SMALL-OUTLINE PACKAGE
14 PIN SHOWN

4040047/D 10/96

0.228 (5,80)
0.244 (6,20)

0.069 (1,75) MAX
0.010 (0,25)
0.004 (0,10)

1

14

0.014 (0,35)
0.020 (0,51)

A

0.157 (4,00)
0.150 (3,81)

7

8

0.044 (1,12)
0.016 (0,40)

Seating Plane

0.010 (0,25)

PINS **

0.008 (0,20) NOM

A  MIN

A  MAX

DIM

Gage Plane

0.189
(4,80)

(5,00)
0.197

8

(8,55)

(8,75)

0.337

14

0.344

(9,80)

16

0.394
(10,00)

0.386

0.004 (0,10)

M0.010 (0,25)

0.050 (1,27)

0°–8°

NOTES: A. All linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion, not to exceed 0.006 (0,15).
D. Falls within JEDEC MS-012
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MECHANICAL DATA
FK (S-CQCC-N**)     LEADLESS CERAMIC CHIP CARRIER

4040140/D 10/96

28 TERMINAL SHOWN

B

0.358
(9,09)

MAX

(11,63)

0.560
(14,22)

0.560

0.458

0.858
(21,8)

1.063
(27,0)

(14,22)

ANO. OF

MINMAX

0.358

0.660

0.761

0.458

0.342
(8,69)

MIN

(11,23)

(16,26)
0.640

0.739

0.442

(9,09)

(11,63)

(16,76)

0.962

1.165

(23,83)
0.938

(28,99)
1.141

(24,43)

(29,59)

(19,32)(18,78)

**

20

28

52

44

68

84

0.020 (0,51)

TERMINALS

0.080 (2,03)
0.064 (1,63)

(7,80)
0.307

(10,31)
0.406

(12,58)
0.495

(12,58)
0.495

(21,6)
0.850

(26,6)
1.047

0.045 (1,14)

0.045 (1,14)
0.035 (0,89)

0.035 (0,89)

0.010 (0,25)

121314151618 17

11

10

8

9

7

5

432

0.020 (0,51)
0.010 (0,25)

6

12826 27

19

21
B SQ

A SQ
22

23

24

25

20

0.055 (1,40)
0.045 (1,14)

0.028 (0,71)
0.022 (0,54)

0.050 (1,27)

NOTES: A. All linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. This package can be hermetically sealed with a metal lid.
D. The terminals are gold plated.
E. Falls within JEDEC MS-004



TLV2432, TLV2432A, TLV2434, TLV2434A
Advanced LinCMOS  RAIL-TO-RAIL OUTPUT

WIDE-INPUT-VOLTAGE OPERATIONAL AMPLIFIERS
SLOS168E – NOVEMBER 1996 – REVISED NOVEMBER 1999

31POST OFFICE BOX 655303 •  DALLAS, TEXAS 75265

MECHANICAL DATA
JG (R-GDIP-T8)  CERAMIC DUAL-IN-LINE PACKAGE

0.310 (7,87)
0.290 (7,37)

0.014 (0,36)
0.008 (0,20)

Seating Plane

4040107/C 08/96

5

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

8

1

0.020 (0,51) MIN

0.400 (10,20)
0.355 (9,00)

0.015 (0,38)
0.023 (0,58)

0.063 (1,60)
0.015 (0,38)

0.200 (5,08) MAX

0.130 (3,30) MIN

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

0.100 (2,54)

0°–15°

NOTES: A. All linear 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 only on press ceramic glass frit seal only.
E. Falls within MIL-STD-1835 GDIP1-T8



TLV2432, TLV2432A, TLV2434, TLV2434A
Advanced LinCMOS  RAIL-TO-RAIL OUTPUT
WIDE-INPUT-VOLTAGE OPERATIONAL AMPLIFIERS
SLOS168E – NOVEMBER 1996 – REVISED NOVEMBER 1999

32 POST OFFICE BOX 655303 •  DALLAS, TEXAS 75265

MECHANICAL DATA
PW (R-PDSO-G**)   PLASTIC SMALL-OUTLINE PACKAGE

4040064/E 08/96

14 PIN SHOWN

Seating Plane

1,20 MAX

1

A

7

14

0,19

4,50
4,30

8

6,20
6,60

0,30

0,75
0,50

0,25

Gage Plane

0,15 NOM

0,65 M0,10

0°–8°

0,10

PINS **

A  MIN

A  MAX

DIM

2,90

3,10

8

4,90

5,10

14

6,60

6,404,90

5,10

16

7,70

20

7,90

24

9,60

9,80

28

0,15
0,05

NOTES: A. All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion not to exceed 0,15.
D. Falls within JEDEC MO-153



TLV2432, TLV2432A, TLV2434, TLV2434A
Advanced LinCMOS  RAIL-TO-RAIL OUTPUT

WIDE-INPUT-VOLTAGE OPERATIONAL AMPLIFIERS
SLOS168E – NOVEMBER 1996 – REVISED NOVEMBER 1999

33POST OFFICE BOX 655303 •  DALLAS, TEXAS 75265

MECHANICAL DATA
U (S-GDFP-F10)   CERAMIC DUAL FLATPACK

4040179/B 03/95

1.000 (25,40)

0.080 (2,03)

0.250 (6,35)

0.250 (6,35)

0.019 (0,48)

0.025 (0,64)

0.300 (7,62)

0.045 (1,14)

0.006 (0,15)

0.050 (1,27)

0.015 (0,38)

0.005 (0,13)

0.026 (0,66)

0.004 (0,10)

0.246 (6,10)

0.750 (19,05)

1 10

5 6

0.250 (6,35)
0.350 (8,89)0.350 (8,89)

0.250 (6,35)

0.050 (1,27)

NOTES: A. All linear 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 only.
E. Falls within MIL STD 1835 GDFP1-F10 and JEDEC MO-092AA
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TLV2 4 3 2 , Ad v an ced  Lin CMOS( TM)  Rai l -To - Rai l  Ou t pu t  W ide -I n pu t - Vo l t ag e Du al  
Op er at ion a l  Am p l i f ier  
DEVI CE STATUS:  ACTI VE 

l Output  Swing I ncludes Both Supply Rails  

l Extended Com m on -Mode I nput  Voltage Range...0 V to 4.5 V (Min)  with 5-V Single Supply 

l No Phase I nversion  

l Low Noise...18 nV/ Hz\  Typ at  f =  1 kHz  

l Low I nput  Offset  Voltage  

950 uV Max at  T
A

 =  25° C (TLV243xA)   

l Low I nput  Bias Current ...1 pA Typ  

l Very Low Supply Current ...125 uA Per Channel Max  

Products  Development Tools Applications  
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PARAMETER NAME TLV2432

Vs (m ax)  (V) 10

Vs (m in)  (V) 2.7

I Q per  channel (m ax)  (m A) 0.125

I Q per  channel ( t yp)  (m A) 0.098

GBW ( typ)  (MHz) 0.5

Slew Rate ( t yp)  (V/ us) 0.25

VI O (Full Range)  (m ax)  (m V) 2.5

VI O ( 25 deg C)  ( m ax)  ( m V) 2

I I B (m ax)  ( pA) 150

CMRR (m in)  ( dB) 70

Vn at  1kHz ( t yp)  (nV/ r tHz) 18

Num ber of Channels 2

Spec'd at  Vs (V) 5

Open Loop Gain (m in)  ( dB) 68

Offset  Dr if t  ( t yp)  ( uV/ C) 2

FEATURES Back t o Top
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l 600-  Output  Drive  

l Macromodel I ncluded  

l Available in Q-Temp Automot ive  

HighRel Autom ot ive Applicat ions  
Configurat ion Cont rol /  Print  Support   

Qualificat ion to Automot ive Standards 

Advanced LinCMOS is a t radem ark of Texas I nst rum ents I ncorporated.   

The TLV243x and TLV243xA are low -voltage operat ional amplifier from  Texas I nst ruments. 
The common-mode input  voltage range for each device is extended over the typical CMOS 

amplifiers making them suitable for a wide range of applicat ions. I n addit ion, these devices do 
not  phase invert  when the com m on- mode input  is dr iven to the supply rails. This sat isfies 

most  design requirements without  paying a prem ium for rail - to-rail input  performance. They 
also exhibit  rail- to-rail output  performance for increased dynam ic range in single-  or split -

supply applicat ions. This fam ily is fully character ized at  3-V and 5 -V supplies and is opt im ized 
for low -voltage operat ion. The TLV243x only requires 100 uA ( typ)  of supply current  per 

channel, m aking it  ideal for bat tery-powered applicat ions. The TLV243x also has increased 
output  drive over previous rail - to-rail operat ional am plif iers and can dr ive 600-  loads for 
telecom applicat ions.  

The other members in the TLV243x fam ily are the high -power, TLV244x, and m icro-power, 
TLV2422, versions.  

The TLV243x, exhibit ing high input  impedance and low noise, is excellent  for small - signal 
condit ioning for high - im pedance sources, such as piezoelect r ic t ransducers. Because of the 

m icropower dissipat ion levels and low -voltage operat ion, these devices work well in hand- held 
m onitor ing and rem ote-sensing applicat ions. I n addit ion, the rail - to- rail output  feature with 

single-  or split -supplies makes this fam ily a great  choice when interfacing with analog -to -
digital converters (ADCs) . For precision applicat ions, the TLV243xA is available and has a 

m axim um  input  offset  voltage of 950 uV.  

I f the design requires single operat ional am plifiers, see the TI  TLV2211/ 21/ 31. This is a fam ily 
of rail - to- rail output  operat ional am plifiers in the SOT-23 package. Their  sm all size and low 

power consum pt ion, m ake them  ideal for high density, bat tery-powered equipment .  

To view the following docum ents, Acrobat  Reader 3.x is required. 

To download a document  to your hard drive, r ight -click on the link and choose 'Save'.  

Full datasheet  in Acrobat  PDF:  slos168e.pdf (623 KB)  ( Updated:  11/ 30/ 1999)  
Full datasheet  in Zipped PostScript :  slos168e.psz (568 KB)  

View Applicat ion Reports for Signal Am plifiers (Less than equal to 100MHz)  

l Analog Applicat ions Journal May 2000  (SLYT015 -  Updated:  04/ 20/ 2000)  

DESCRI PTI ON Back t o Top

TECHN I CAL DOCUMEN TS Back t o Top

DATASHEET Back t o Top

APPLI CATI ON  N OTES Back t o Top

2 of 4



l Analog Applicat ions Journal, Septem ber 1999 edit ion  (SLYT005 -  Updated:  07/ 15/ 1999)  

l Analysis Of The Sallen-Key Architecture (SLOA024A -  Updated:  07/ 27/ 1999)  

l Current  Feedback Am plifiers:  Review, Stabilit y Analysis, and Applicat ions (SBOA081 -  

Updated:  11/ 20/ 2000)  

l Use of Rail- to-Rail Operat ional Am plifiers (SLOA039A -  Updated:  12/ 22/ 1999)  

l Universal Op Am p Single, Dual, Quad (SOI C)  Evaluat ion Module With 

Shutdown (SLOU061, 1160 KB -  Updated:  10/ 22/ 1999)  

l Universal Operat ional Am plifier EVM (SLVU006A, 387 KB -  Updated:  03/ 22/ 1999)  

l Universal Operat ional Am plifier Evaluat ion Module Select ion Guide (SLOU060A, 16 KB -  

Updated:  09/ 28/ 2000)  

l Universal Operat ional Am plifier Single, Dual, Quad (MSOP/ TSSOP)  (SLOU055, 1196 KB -  

Updated:  10/ 22/ 1999)  

l Universal Operat ional Am plifier Single, Dual, Quad (PDI P) (SLOU062, 1211 KB -  Updated:  

10/ 22/ 1999)  

l Digital Cellphone  

l Elect ro-Opt ics  

l Point  of Sale System  with Card Reader  

l Point  of Sale System  with I m age Recognit ion   

l Radar  

l Target  Detect ion Recognit ion  

USER MAN UALS Back t o Top

BLOCK DI AGRAMS Back t o Top

SAMPLES Back t o Top

ORDERABLE DEVI CE PACKAGE PI NS TEMP ( º C) STATUS DSCC NUMBER SAMPLES

TLV2432CD D 8  ACTI VE  Request  Sam ples

TLV2432CDR D 8  ACTI VE  Request  Sam ples

TLV2432I D D 8  ACTI VE  Request  Sam ples

TLV2432I DR D 8  ACTI VE  Request  Sam ples

PRI CI N G/ AVAI LABI LI TY Back t o Top

ORDERABLE 

DEVI CE
PACKAGE PI NS

TEMP 

( º C)
STATUS

BUDGETARY 
PRI CE 

US$/ UNI T 
QTY= 1000+

PACK 

QTY

DSCC 

NUMBER
PRI CI NG/ AVAI LABI LI TY

TLV2432CD D 8  ACTI VE 0.71 75  Check stock or  order

TLV2432CDR D 8  ACTI VE 0.71 2500  Check stock or  order

TLV2432CPW PW 8  ACTI VE 0.71 150  Check stock or  order

TLV2432CPWR PW 8  ACTI VE 0.71 2000  Check stock or  order

TLV2432I D D 8  ACTI VE 0.73 75  Check stock or  order

TLV2432I DR D 8  ACTI VE 0.73 2500  Check stock or  order

TLV2432MFKB FK 20 -55 
TO 

ACTI VE 14.27 1
5962-

9751001Q2A
Check stock or  order

3 of 4



l TLV243xA Macromodel for 5V Supply Voltage  (SLOJ015, 0 KB, ZI P -  Updated:  05/ 02/ 2000)  

 
Tab l e  Da t a  Up d a t ed  o n :  1 1 / 2 9 / 2 0 0 0  

125

TLV2432MJGB JG 8
-55 
TO 

125

ACTI VE 6.48 1
5962-

9751001QPA
Check stock or  order

TLV2432MUB U 10
-55 
TO 

125
ACTI VE 11.80 1

5962-
9751001QHA

Check stock or  order

TLV2432QD D 8

-40 

TO 
125

ACTI VE 0.83 75  Check stock or  order

TLV2432QDR D 8
-40 
TO 

125

ACTI VE 0.83 2500  Check stock or  order

DEVELOPM EN T TOOLS Back t o Top

Tool Par t  
Num ber

Tool Tit le Tool Type

UNI V- OPAMP-

1B

Universal EVM for  Single/ Dual OpAm ps without  Shutdown in 

MSOP/ SOI C/ SOT-23 packages

Evaluat ion Modules 

(EVM)

UNI V- OPAMP-
2B

Universal EVM for  Single/ Dual OpAm ps with Shutdown in 
MSOP/ SOI C/ SOT-23 packages

Evaluat ion Modules 
(EVM)

UNI V- OPAMP-
3B

Universal EVM for  Single/ Dual/ Quad OpAm ps with/ without  Shutdown in 
MSOP/ TSSOP packages

Evaluat ion Modules 
(EVM)

UNI V- OPAMP-
4B

Universal EVM for  Single/ Dual/ Quad OpAm ps with/ without  Shutdown in 
SOI C packages

Evaluat ion Modules 
(EVM)

UNI V- OPAMP-
5B

Universal EVM for  Single/ Dual/ Quad OpAm ps with/ without  Shutdown in 
PDI P packages

Evaluat ion Modules 
(EVM)

MODELS Back t o Top

  © Copyright 2000 Texas Instruments Incorporated. All rights reserved. Trademarks | Privacy Policy
| Important Notice 

 

4 of 4



TLV2 4 3 2 A, Ad v an ced  Lin CMOS( TM)  Rai l - To -Rai l  Ou t pu t  W ide - I n pu t -Vo l t ag e Du al  
Op er at ion a l  Am p l i f ier  
DEVI CE STATUS:  ACTI VE 

l Output  Swing I ncludes Both Supply Rails  

l Extended Com m on -Mode I nput  Voltage Range...0 V to 4.5 V (Min)  with 5-V Single Supply 

l No Phase I nversion  

l Low Noise...18 nV/ Hz\  Typ at  f =  1 kHz  

l Low I nput  Offset  Voltage  

950 uV Max at  T
A

 =  25° C (TLV243xA)   

l Low I nput  Bias Current ...1 pA Typ  

l Very Low Supply Current ...125 uA Per Channel Max  

l 600-  Output  Drive  

Products  Development Tools Applications  

  

    Search 

       

PRODUCT FOLDER  |  PRODUCT I NFO: FEATURES   |  DESCRI PTI ON  |  DATASHEETS   |  
PRI CI NG/ AVAI LABI LI TY  |  SAMPLES  |  
APPLI CATI ON NOTES   |  USER MANUALS   |  MODELS

  
PRODUCT SUPPORT: DEVELOPMENT TOOLS  |  APPLI CATI ONS

PARAMETER NAME TLV2432A

Vs (m ax)  (V) 10

Vs (m in)  (V) 2.7

I Q per  channel (m ax)  (m A) 0.125

I Q per  channel ( t yp)  (m A) 0.098

GBW ( typ)  (MHz) 0.5

Slew Rate ( t yp)  (V/ us) 0.25

VI O (Full Range)  (m ax)  (m V) 1.5

VI O ( 25 deg C)  ( m ax)  ( m V) 0.95

I I B (m ax)  ( pA) 150

CMRR (m in)  ( dB) 70

Vn at  1kHz ( t yp)  (nV/ r tHz) 18

Num ber of Channels 2

Spec'd at  Vs (V) 5

Open Loop Gain (m in)  ( dB) 68

Offset  Dr if t  ( t yp)  ( uV/ C) 2

FEATURES Back t o Top

1 of 4



l Macromodel I ncluded  

l Available in Q-Temp Automot ive  

HighRel Autom ot ive Applicat ions  

Configurat ion Cont rol /  Print  Support   
Qualificat ion to Automot ive Standards 

Advanced LinCMOS is a t radem ark of Texas I nst rum ents I ncorporated.   

The TLV243x and TLV243xA are low -voltage operat ional amplifier from  Texas I nst ruments. 

The common-mode input  voltage range for each device is extended over the typical CMOS 
amplifiers making them suitable for a wide range of applicat ions. I n addit ion, these devices do 

not  phase invert  when the com m on- mode input  is dr iven to the supply rails. This sat isfies 
most  design requirements without  paying a prem ium for rail - to-rail input  performance. They 

also exhibit  rail- to-rail output  performance for increased dynam ic range in single-  or split -
supply applicat ions. This fam ily is fully character ized at  3-V and 5 -V supplies and is opt im ized 
for low -voltage operat ion. The TLV243x only requires 100 uA ( typ)  of supply current  per 

channel, m aking it  ideal for bat tery-powered applicat ions. The TLV243x also has increased 
output  drive over previous rail - to-rail operat ional am plif iers and can dr ive 600-  loads for 

telecom applicat ions.  

The other members in the TLV243x fam ily are the high -power, TLV244x, and m icro-power, 

TLV2422, versions.  

The TLV243x, exhibit ing high input  impedance and low noise, is excellent  for small - signal 

condit ioning for high - im pedance sources, such as piezoelect r ic t ransducers. Because of the 
m icropower dissipat ion levels and low -voltage operat ion, these devices work well in hand- held 

m onitor ing and rem ote-sensing applicat ions. I n addit ion, the rail - to- rail output  feature with 
single-  or split-supplies makes this fam ily a great  choice when interfacing with analog -to -
digital converters (ADCs) . For precision applicat ions, the TLV243xA is available and has a 

m axim um  input  offset  voltage of 950 uV.  

I f the design requires single operat ional am plifiers, see the TI  TLV2211/ 21/ 31. This is a fam ily 

of rail - to- rail output  operat ional am plifiers in the SOT-23 package. Their  sm all size and low 
power consum pt ion, m ake them  ideal for high density, bat tery-powered equipment .  

To view the following docum ents, Acrobat  Reader 3.x is required. 

To download a document  to your hard drive, r ight -click on the link and choose 'Save'.  

Full datasheet  in Acrobat  PDF:  slos168e.pdf (623 KB)  ( Updated:  11/ 30/ 1999)  

Full datasheet  in Zipped PostScript :  slos168e.psz (568 KB)  

View Applicat ion Reports for Signal Am plifiers (Less than equal to 100MHz)  

l Analog Applicat ions Journal May 2000  (SLYT015 -  Updated:  04/ 20/ 2000)  

l Analog Applicat ions Journal, Septem ber 1999 edit ion  (SLYT005 -  Updated:  07/ 15/ 1999)  

DESCRI PTI ON Back t o Top

TECHN I CAL DOCUMEN TS Back t o Top

DATASHEET Back t o Top

APPLI CATI ON  N OTES Back t o Top

2 of 4



l Analysis Of The Sallen-Key Architecture (SLOA024A -  Updated:  07/ 27/ 1999)  

l Current  Feedback Am plifiers:  Review, Stabilit y Analysis, and Applicat ions (SBOA081 -  

Updated:  11/ 20/ 2000)  

l Use of Rail- to-Rail Operat ional Am plifiers (SLOA039A -  Updated:  12/ 22/ 1999)  

l Universal Op Am p Single, Dual, Quad (SOI C)  Evaluat ion Module With 

Shutdown (SLOU061, 1160 KB -  Updated:  10/ 22/ 1999)  

l Universal Operat ional Am plifier EVM (SLVU006A, 387 KB -  Updated:  03/ 22/ 1999)  

l Universal Operat ional Am plifier Evaluat ion Module Select ion Guide (SLOU060A, 16 KB -  

Updated:  09/ 28/ 2000)  

l Universal Operat ional Am plifier Single, Dual, Quad (MSOP/ TSSOP)  (SLOU055, 1196 KB -  

Updated:  10/ 22/ 1999)  

l Universal Operat ional Am plifier Single, Dual, Quad (PDI P) (SLOU062, 1211 KB -  Updated:  

10/ 22/ 1999)  

USER MAN UALS Back t o Top

SAMPLES Back t o Top

ORDERABLE DEVI CE PACKAGE PI NS TEMP ( º C) STATUS DSCC NUMBER SAMPLES

TLV2432AI D D 8  ACTI VE  Request  Sam ples

TLV2432AI DR D 8  ACTI VE  Request  Sam ples

TLV2432AI PWR PW 8  ACTI VE  Request  Sam ples

PRI CI N G/ AVAI LABI LI TY Back t o Top

ORDERABLE 

DEVI CE
PACKAGE PI NS

TEMP 

( º C)
STATUS

BUDGETARY 
PRI CE 

US$/ UNI T 
QTY= 1000+

PACK 

QTY

DSCC 

NUMBER
PRI CI NG/ AVAI LABI LI TY

TLV2432AI D D 8  ACTI VE 0.77 75  Check stock or  order

TLV2432AI DR D 8  ACTI VE 0.77 2500  Check stock or  order

TLV2432AI PW PW 8  ACTI VE 0.77 150  Check stock or  order

TLV2432AI PWLE PW 8  OBSOLETE     

TLV2432AI PWR PW 8  ACTI VE 0.77 2000  Check stock or  order

TLV2432AMFKB FK 20

-55 

TO 
125

ACTI VE 16.45 1
5962-

9751002Q2A
Check stock or  order

TLV2432AMJGB JG 8
-55 
TO 
125

ACTI VE 8.41 1
5962-

9751002QPA
Check stock or  order

TLV2432AMUB U 10
-55 
TO 
125

ACTI VE 13.94 1
5962-

9751002QHA
Check stock or  order

TLV2432AQD D 8

-40 

TO 
125

ACTI VE 0.87 75  Check stock or  order

TLV2432AQDR D 8
-40 
TO 
125

ACTI VE 0.87 2500  Check stock or  order
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l TLV243xA Macromodel for 5V Supply Voltage  (SLOJ015, 0 KB, ZI P -  Updated:  05/ 02/ 2000)  

 
Tab l e  Da t a  Up d a t ed  o n :  1 1 / 2 9 / 2 0 0 0  

DEVELOPM EN T TOOLS Back t o Top

Tool Par t  
Num ber

Tool Tit le Tool Type

UNI V- OPAMP-
1B

Universal EVM for  Single/ Dual OpAm ps without  Shutdown in 
MSOP/ SOI C/ SOT-23 packages

Evaluat ion Modules 
(EVM)

UNI V- OPAMP-
2B

Universal EVM for  Single/ Dual OpAm ps with Shutdown in 
MSOP/ SOI C/ SOT-23 packages

Evaluat ion Modules 
(EVM)

UNI V- OPAMP-

3B

Universal EVM for  Single/ Dual/ Quad OpAm ps with/ without  Shutdown in 

MSOP/ TSSOP packages

Evaluat ion Modules 

(EVM)

UNI V- OPAMP-
4B

Universal EVM for  Single/ Dual/ Quad OpAm ps with/ without  Shutdown in 
SOI C packages

Evaluat ion Modules 
(EVM)

UNI V- OPAMP-

5B

Universal EVM for  Single/ Dual/ Quad OpAm ps with/ without  Shutdown in 

PDI P packages

Evaluat ion Modules 

(EVM)

MODELS Back t o Top
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