Operational Amplifier,
Rail-to-Rail Output, 3 MHz
BW

TLV271, TLV272, NCV272,
TLV274, NCV274

The TLVINCV27x operatiorilaamplifiers provide railtoirail
output operation. The output can swing within 320 mV to the positive

WWW. onsemi.com

rail and 50 mV tdhe negative rail. This radito irail operation enables -
the user to make optimal use of the entire supply voltage range while 5
taking advantage of 3 MHz bandwidth. The opamp can operate on 1
supplyvoltage as low as 2.7 V over the temperature rangd@fC to TSOPi5
125°C. The high bandwidth provides a slew rate of 2.4s\thile CASE 483

only consuming 550A of quiescent current. Likewise the opamp can

run on a supply voltage as high as 16 V (single) and 36 V (dual quad)

making it ideal for a broad range of battéoperated applications. %
Since this ia CMOS device it has high input impedance and low bias

currents making it ideal for interfacing to a wide variety of signal

sensors. In addition it comes in a variety of compact packages with Micro8 SOICi8
different pinout styles allowing for use in higgensity PCB's. CASE 846A CASE 751

Features

€ Rail iTo iRail Output

€ Wide Bandwidth: 3 MHz
€ High Slew Rate: 2.4 Vs

€ Wide PoweiiSupply Range: 2.7 V to 16 V (TLV271), SOICT14 NB TSSOP 114

36 V (TLVINCV272/274) CASE 751A CASE 948G
€ Low Supply Current: 550A
€ Low Input Bias Current: 45 pA
€ Wide Temperature Rangé40°C to 123C DEVICE MARKING INFORMATION
€ TSOPT5, MinOTS, SOlCI'8, SOlCI'14, TSSOHR14 Packages See' general markinglinformation in the device marking
€ NCV Prefix for Automotive and Other Applications Requiring section on page 2 of s data sheet.

Unique Site and Control Change Requirements; ARGTD0

Qualified and PPAP Capable ) ORD'_ER'NG ',NFO,RMAT',ON

. See detailed ordering and shipping information on page 3 of

€ These Devices are PBree, Halogen Free/BFR Free and are ROHS s data sheet.

Compliant

Applications

€ Notebook Computers
€ Portable Instruments
€ Signal Conditioning
€ Automotive

€ Power Supplies

€ Current Sensing

Semiconductor Components Industries, LLC, 2013 1 Publication Order Number:
July, 2020 i Rev. 7 TLV271/D



TLV271, TLV272, NCV272, TLV274, NCV274

MARKING DIAGRAMS

Single Channel Configuration

TLV271
5
|_| |_| XXX = ADG (TLV271SN1T1G)
XXXAYW = ADH (TLV271SN2T1G)
o A = Assembly Location
1 |_| |_| |_| Y = Year
w = Work Week
TSOP i5 = Pb iFree Package
CASE 483 (Note: Microdot may be in either location)

Dual Channel Configuration
TLV272, NCV272

SHARA s AARA
V272 V272
AYW ALYW
@)

1 1HdHH
Micro8 SOICi8

CASE 846A CASE 751

Quad Channel Configuration
TLV274, NCV274

14 fAAAARH “AAAAAAA
V274 V274G
ALYW o AWLYWW
o
WEEEELL HHHEHHH
TSSOP 14 SOIC 14 NB
CASE 948G CASE 751A
XXXXX = Specific Device Code
A = Assembly Location
WL, L =Wafer Lot
Y = Year
WW, W = Work Week
G or = PbiFree Package

(Note: Microdot may be in either location)

WWW. onsemi.com
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TLV271, TLV272, NCV272, TLV274, NCV274

PIN CONNECTIONS

Single Channel Configuration

TLV271
ouT 1 5 VEE ouT 1 5 Vbbb
Vopb | 2 Vee | 2
+ +
J [ . | [ .
IN+ | 3 4 | INi IN+ | 3 4 | INi
Style 1 Pinout (SN1T1) Style 2 Pinout (SN2T1)
(Top View) (Top View)
Quadruple Channel Configuration
Dual Channel Configuration TLV274, NCv274
TLV272, NCV272 OUT1 E E ouT 4
ouT1 |1 8 | vobo INT 1 [2HY H13] INT4
- + -
INT1 |2 7 | out2 IN+1[3] <H12] IN+ 4
VDD | 4 11| VSS
IN+1 |3 6 | INT2 I: :I
IN+2 [5 H H10| IN+ 3
VSS | 4 51 IN+2
INT2 |6 HO9|INT3
ouT21|7 8| OUT 3
ORDERING INFORMATION
Device Configuration Automotive Marking Package Shipping T
TLV271SN1T1G
(Style 1 Pinout) ADG 3000 / Tape and Reel
TLV271SN2T1G Single TSOPTS
(Style 2 Pinout) ADH 3000 / Tape and Reel
TLV272DR2G No V272 SOICi8 2500 / Tape and Reel
Dual
TLV272DMR2G V272 Micro i8/MSOP 18 4000 / Tape and Reel
TLV274DR2G V274 SOICi14 2500 / Tape and Reel
uad
TLV274DTBR2G Q V274 TSSOP 14 2500 / Tape and Reel
NCV272DR2G* V272 SOIC 8 2500 / Tape and Reel
Dual
NCV272DMR2G* V272 Micro i8/MSOP 18 4000 / Tape and Reel
Yes
NCV274DR2G* V274 SQOICi14 2500 / Tape and Reel
uad
NCV274DTBR2G* Q V274 TSSOP i14 2500 / Tape and Reel

tFor information on tape and reel specifications, including part orientation and tape sizes, please refer to our Tape and Reel Packaging
Specifications Brochure, BRD8011/D.

*NCV Prefix for Automotive and Other Applications Requiring Unique Site and Control Change Requirements; AEC 1Q100 Qualified and PPAP
Capable.

WWW. onsemi.com
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TLV271, TLV272, NCV272, TLV274, NCV274

MAXIMUM RATINGS

Symbol Rating Value Unit
Vpp Supply Voltage (Note 1) TLV271 16.5 \%
TLV/INCV272/274 36 \%
Vip Input Differential Voltage Supply Voltage \%
\ Input Common Mode Voltage Range (Note 1) 710.2 Vto (Vpp + \%
0.2V)
I Maximum Input Current 10 mA
lo Output Current Range 100 mA
Continuous Total Power Dissipation (Note 1) 200 mw
T Maximum Junction Temperature 150 °C
Ta Operating Ambient Temperature Range (free Tair) 140 to 125 °C
Tstg Storage Temperature Range 165 to 150 °C
ESDugm ESD Capability, Human Body Model 2 kv
ESDcpm ESD Capability, Charged Device Model TLV271 TBD kv
TLVINCV272 2 kv
TLV/NCV274 1 kv
Mounting Temperature (Infrared or Convection i 20 sec) 260 °C

Stresses exceeding those listed in the Maximum Ratings table may damage the device. If any of these limits are exceeded, device functional-

ity should not be assumed, damage may occur and reliability may be affected.

1. Continuous short icircuit operation to ground at elevated ambient temperature can result in exceeding the maximum allowed junction
temperature of 150°C. Output currents in excess of 45 mA over long term may adversely affect reliability. Shorting output to either V+
or Vi will adversely affect reliability.

THERMAL INFORMATION

Single Layer Multi iLayer
Parameter Symbol Package Board (Note 2) Board (Note 3) Unit
TSOP i5 333 195
Micro i8 / MSOP i8 236 167
Junction ito TAmbient JA SOICi8 190 131 °C/W
SOICi14 142 101
TSSOP 14 179 128

2. Values based on a 1S standard PCB according to JEDEC51 i3 with 1.0 oz copper and a 300 mm2 copper area
3. Values based on a 1S2P standard PCB according to JEDEC51 17 with 1.0 0z copper and a 100 mm2 copper area

WWW. onsemi.com
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TLV271 DC ELECTRICAL CHARACTERISTICS
(Vpp =27V, 3.3V,5V & 5V (Note 4), Ta = 25°C, R,

10 k unless otherwise noted)

TLV271, TLV272, NCV272, TLV274, NCV274

Parameter Symbol Conditions Min Typ Max Unit
Input Offset Voltage Vio VIC =Vpp/2,Vg =Vpp/2, R =10k , Rg =50 0.5 5 mvV
Ta = 140°C to +105°C 7
Offset Voltage Drift ICVos | VIC=Vpp/2, Vo =Vpp/2, RL=10k , Rg=50 2 V/°C
Common Mode CMRR 0OV VIC Vpp i1.35V,Rg=50 Vpp =27V 58 70 dB
Rejection Ratio T = 140°C to +105°C 55
OV VIC Vpp i11.35V,Rg=50 Vpp=5V 65 130
Ta = 740°C to +105°C 62
OV VIC Vpp i1l35V,Rg=50 Vpp= 5V 69 140
Ta = 740°C to +105°C 66
Power Supply PSRR Vpp =2.7Vto 16V, VIC = Vpp/2, No Load 70 135 dB
Rejection Ratio Th = 140°C to +105°C o5
Large Signal Avp Vop) = Vbopo/2, R = 10k Vpp=27V 97 106 dB
Voltage Gain Ta = 740°C to +105°C 76
Vo(pp) = Vop/2, R = 10 k Vpp=3.3V 97 123
Ta = 740°C to +105°C 76
Vo(pp) = Vbo/2, R = 10 k Vpp=5V 100 127
Ta = 740°C to +105°C 86
Vopp) = Vop/2, R = 10 k Vpp= 5V 100 130
Ta = 740°C to +105°C 90
Input Bias Current Ig Vpp =5V, VIC =Vpp/2, Vo = Vpp/2, Ta =25°C 45 150 pA
Ta =105°C 1000
Input Offset Current lio Vpp =5V, VIC =Vpp/2, Vo = Vpp/2, Ta =25°C 45 150 pA
Ta =105°C 1000
Differential Input Ti(d) 1000 G
Resistance
Common imode Cic 8 pF

Input Capacitance

4. Vpp = %5 Vis shorthand for Vpp = +5V and Vgg = 15 V.

WWW. onsemi.com
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TLV271 DC ELECTRICAL CHARACTERISTICS

(Vbp = 2.7V, 3.3V, 5V & 5V (Note 4), Tp = 25°C, R,

10 k unless otherwise noted)

TLV271, TLV272, NCV272, TLV274, NCV274

Parameter Symbol Conditions Min Typ Max Unit
Output Swing VoH VIC =Vpp/2, loy = i1 MA Vpp =27V 2.55 2.58 \
(High Tlevel) Ta = 740°C to +105°C 2.48
VIC = Vpp/2, Ioy = i1 mA Vpp=3.3V 3.15 321
Ta = 740°C to +105°C 3.00
VIC = Vpp/2, Ioy = i1 mA Vpp=5V 4.8 4.93
Ta = 140°C to +105°C 4.75
VIC = Vpp/2, Ioy = i1 mA Vpp= 5V 4.92 4.96
Ta = 740°C to +105°C 4.9
VIC = Vpp/2, Ion = 15 MA Vpp =2.7V 1.9 2.1 v
Ta = 140°C to +105°C 15
VIC = Vpp/2, Ioy = 15 mA Vpp=3.3V 25 2.89
Ta = 740°C to +105°C 21
VIC = Vpp/2, Ion = 15 MA Vpp =5V 45 4.68
Ta = 140°C to +105°C 4.35
VIC = Vpp/2, loy = 15 mA Vpp= 5V 4.7 4.78
Ta = 140°C to +105°C 4.65
Output Swing VoL VIC =Vpp/2, oL = T1 mA Vpp =27V 0.1 0.15 \
(LowTleve) Ta = 740°C to +105°C 0.22
VIC = Vpp/2, loL = T1 mA Vpp=3.3V 0.03 0.15
Ta = 740°C to +105°C 0.22
VIC = Vpp/2, loL = T1 mA Vpp=5V 0.03 0.1
Ta = 140°C to +105°C 0.15
VIC = Vpp/2, loL = T1 mA Vpp= 5V 0.05 0.08
Ta = 740°C to +105°C 0.1
VIC = Vpp/2, IoL = 75 mA Vpp =2.7V 0.5 0.7 v
Ta = 140°C to +105°C 11
VIC = Vpp/2, IoL = 15 mA Vpp=3.3V 0.13 0.7
Ta = 140°C to +105°C 11
VIC = Vpp/2, IoL = 15 mA Vpp=5V 0.13 0.4
Ta = 740°C to +105°C 0.5
VIC = Vpp/2, IoL = 15 mA Vpp= 5V 0.16 0.3
Ta = 740°C to +105°C 0.35
Output Current lo Vo = 0.5V from rail, Vpp = 2.7 V Positive rail 4.0 mA
Negative rail 5.0
Vo = 0.5V from rail, Vpp =5 V Positive rail 7.0
Negative rail 8.0
Vo = 0.5V from rail, Vpp =10 V Positive rail 13
Negative rail 12

4. Vpp = +5 Vis shorthand for Vpp = +5 V and Vgg = 15 V.
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TLV271 DC ELECTRICAL CHARACTERISTICS

(Vbp = 2.7V, 3.3V, 5V & 5V (Note 4), Tp = 25°C, R,

10 k unless otherwise noted)

TLV271, TLV272, NCV272, TLV274, NCV274

Parameter Symbol Conditions Min Typ Max Unit
Power Supply Ibp Vo = Vpp/2 Vpp=2.7V 380 560 A
Quiescent Current
Vpp=3.3V 385 620
Vpp=5V 390 660
VDD =10V 400 800
Ta = 740°C to +105°C 1000
4. Vpp = %5 Vis shorthand for Vpp = +5V and Vgg = 15 V.
TLV271 AC ELECTRICAL CHARACTERISTICS
(VMpp=27V,5V,& 5V (Note5), Tp=25°C,and R 10k unless otherwise noted)
Parameter Symbol Conditions Min Typ Max Unit
Unity Gain UGBW RL=2k ,C_=10pF Vpp =2.7V 3.2 MHz
Bandwidth
Vpbp=5Vto 3.5
oV
Slew Rate at Unity SR Vop) = Vop/2, RL =10k , C_ =50 pF Vpp =2.7V 1.35 21 VIS
Gain
Ta = 740°C to +105°C 1
VO(pp) =Vpp/2, RL =10k ,C| =50 pF Vpp =5V 1.45 2.3
Ta = 740°C to +105°C 1.2
VO(pp) =Vpp/2, RL =10k ,C| =50 pF Vpp= 5V 1.8 2.6
Ta = 740°C to +105°C 1.3
Phase Margin m R.=2k ,C_=10pF 45 °
Gain Margin R.=2k ,C_ =10pF 14 dB
Settling Time to ts Vistep(pp) =1V, AV=1il, R . =2k , Vpp=27V 2.9 S
0.1% C_ =10 pF
Vistep(pp) =1V, AV=1il, R . =2k , Vpp=5V, 2.0
C_ =47 pF 5V
Total Harmonic THD+N Vpp = 2.7V, Vopp) = Vop/2, RL =2k , AV=1 0.004 %
Distortion plus f=10kHz
Noise AV =10 0.04
AV =100 0.3
VDD =5V, 5Yv, VO(pp) = VDD/Z, RL = AvV=1 0.004
2k ,f=10kHz
AV =10 0.04
AV =100 0.03
Input TReferred en f=1kHz 30 nv/ Hz
Voltage Noise
f=10kHz 20
Input iReferred in f=1kHz 0.6 fA/ Hz

Current Noise

5. Vpp =15 Vis shorthand for Vpp =+5 V and Vgg = i5 V.
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TLVINCV 272/274 DC ELECTRICAL CHARACTERISTICS

((Vpp=2.7V,5V, 10V, 36 V), Ty = 25°C, R,

10k unless otherwise noted)

TLV271, TLV272, NCV272, TLV274, NCV274

Parameter Symbol Conditions Min Typ Max Unit
Input Offset Voltage Vio VIC = Vpp/2, Vo = Vpp/2, R = 10 k 13 +3 mV
Ta = 740°C to +125°C +4
Offset Voltage Drift ICVos VIC = Vpp/2, Vo =Vpp/2, R =10k 2 V/°C
Common Mode CMRR Vem =Vss +0.2Vto Vpp 1135V Vpp=27V 90 110 dB
Rejection Ratio -
Ta = 740°C to +125°C 69
Vem=Vgs+0.2VtoVpp 11.35V Vpp=5V 102 125
Ta = 740°C to +125°C 80
Vem =Vss +0.2Vio Vpp 1135V Vpp =10V 110 130
Tp = 740°C to +125°C 87
Vem =Vss +0.2Vto Vpp 11.35V Vpp =36V 120 145
Ta = 140°C to +125°C  (TLV/NCV272) 95
(TLVINCV274) 85
Power Supply PSRR Vpp =2.7 V1o 36V, VIC = Vpp/2, No Load 114 135 dB
Rejection Ratio
Tp = 740°C to +125°C 100
Large Signal Avp Vop) = Vbp/2, R = 10k Vpp =27V 96 118 dB
Voltage Gain
Tp = 740°C to +125°C 86
Vop) = Vop/2, RL =10k Vpp=5V 96 120
Tp = 740°C to +125°C 86
Vo(p) = Vop/2, R =10k Vpp =10V 98 120
Tp = 740°C to +125°C 88
Vo(p) = Vop/2, R =10k Vpp =36V 98 120
Tp = 740°C to +125°C 88
Input Bias Current Is Vpp =5V, VIC = Vpp/2, Vg = Vpp/2 Ta =25°C 5 200 pA
Vpp =2.7t036V, TLVINCV272 2000
Tp = 740°C to +125°C
TLVINCV274 1500
Input Offset Current lio Vpp =5V, VIC =Vpp/2, Vo = Vpp/2, Ta =25°C 2 75 pA
Rg = 50
Vpp =2.7t036V, TLV/INCV272 500
Tpa = 740°C to +125°C
TLVINCV274 200
Channel Separation XTLK DC TLVINCV272 100 dB
TLVINCV274 115 dB
Differential Input Riw@) 5 G
Resistance
Common imode Cic 35 pF

Input Capacitance

WWW. onsemi.com
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TLV271, TLV272, NCV272, TLV274, NCV274

TLV/NCV 272/274 DC ELECTRICAL CHARACTERISTICS
(Vpp=2.7V,5V,10V, 36V), TA=25°C,R_. 10k unless otherwise noted)

Parameter Symbol Conditions Min Typ Max Unit
Output Swing VoH VIC = Vpp/2 Vpp =27V 0.006 0.15 \%
(High Tlevel) Ta = 740°C to +125°C 0.22
VIC = Vpp/2 Vpp=5V 0.013 0.20
Tpa = 740°C to +125°C 0.25
VIC = Vpp/2 Vpp =10V 0.023 0.08
Tp = 740°C to +125°C 0.10
VIC = Vpp/2 Vpp =36V 0.074 0.10
Ta = 140°C to +125°C 0.15
Output Swing VoL VIC = Vpp/2 Vpp=27V 0.005 0.15 \Y
(LowTlevel Ta = 740°C to +125°C 0.22
VIC = Vpp/2 Vpp=5V 0.01 0.10
Ta = 140°C to +125°C 0.15
VIC = Vpp/2 Vpp =10V 0.022 0.3
Tp = 740°C to +125°C 0.35
VIC = Vpp/2 Vpp =36V 0.065 0.3
Tp = 740°C to +125°C 0.35
Output Current lo Vpp =27V Positive rail 50 mA
Negative rail 70
Vpp=5V Positive rail 60
Negative rail 50
Vpp =10V Positive rail 65
Negative rail 50
Vpp =36V Positive rail 65
Negative rail 50
Power Supply Ibp Vo = Vpp/2, Vpp=27V 405 525 A
Quiescent Current Per channel, no load y—y 210 =30
Vpp =10V 416 540
Vpp =36V 465 600
Ta = 740°C to +105°C 700

NOTE: Power dissipation must be limited to prevent junction temperature from exceeding 150°C. See Absolute Maximum Ratings for more
information.

WWW. onsemi.com
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TLV271, TLV272, NCV272, TLV274, NCV274

TLV/NCV 272/274 AC ELECTRICAL CHARACTERISTICS
(Vpp=2.7V,5V,10V, 36 V), To =25°C,and R_. 10k unless otherwise noted)

Parameter Symbol Conditions Min Typ Max Unit
Unity Gain uGBwW CL=25pF Vpp =27V 3 MHz
Bandwidth
Slew Rate at Unity SR CL=20pF R_. =2k Vpp =27V 2.8 VIS
Gain
VDD =5V 2.7
Vpp =10V 2.6
Vpp =36V 24
Phase Margin m CL=25pF 50 °
Gain Margin CL=25pF 14 dB
Settling Time to ts Vo =1Vpp, Gain=1, C_ =20 pF Vpp =27V 0.6 S
0.1%
Vo =3 Vpp, Gain = 1, C_= 20 pF Vpp =5V 1.2
Vo =8.5 Vpp, Gain =1, C_ = 20 pF Vpp =10V 3.4
Vo =10 Vpp, Gain = 1, C_ = 20 pF Vpp =36V 3.2
Total Harmonic THD+N VIN=0.5Vpp, f=1kHz, Av=1 Vpp =27V 0.05 %
Distortion plus
Noise VIN =25 Vpp, f=1kHz, Av=1 Vpp =5V 0.009
VIN=7.5Vpp, f=1kHz, Av=1 Vpp =10V 0.004
ViN =285 Vpp, = 1kHz, Av=1 Vpp =36V 0.001
Input iReferred en f=1kHz 30 nv/ Hz
Voltage Noise
f=10kHz 20
Input iReferred in f=1kHz 90 fA/ Hz
Current Noise

WWW. onsemi.com
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CMRR (dB)

LOW LEVEL OUTPUT VOLTAGE (V)

LOW LEVEL OUTPUT VOLTAGE (V)

TLV271, TLV272, NCV272, TLV274, NCV274

TYPICAL CHARACTERISTICS

LOW LEVEL OUTPUT CURRENT (mA)
Figure 5. 3.3V V o, vs. lgyt
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LOW LEVEL OUTPUT VOLTAGE (V)

LOW LEVEL OUTPUT VOLTAGE (V)
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TLV271, TLV272, NCV272, TLV274, NCV274

TYPICAL CHARACTERISTICS

FREQUENCY (kHz)
Figure 11. Peak ito iPeak Output vs. Supply vs.

Frequency
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PSRR (dB)

FREQUENCY (MHz)

TLV271, TLV272, NCV272, TLV274, NCV274

TYPICAL CHARACTERISTICS
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Figure 17. Slew Rate vs. Supply Voltage
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Figure 23. 2.5 V Non filnverting Small Signal
Pulse Response
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Figure 29. 6 V Non Tlnverting Large Signal
Pulse Response
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