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TLC2272/2274

Description
The TLC2272 and TLC2274 are dual and quadruple
operational amplifiers . Both devices exhibit rail-to-rail
output performance for increased dynamicrange in
single- or split-supply applications. The TLC2272 and
TLC2274 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 operational amplifiers. TheTLC2272
and TLC2274 has a noise voltage of 9 nV/YHz, two times
lower than competitive solutions.
The TLC2272 and TLC2274 family of devices, 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, 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 TLC227xA family is available with a
maximum input offset voltage of 950 pV. This family is
fully characterized at 5 V and +5 V.

Applications

« White Goods (Refrigerators, Washing Machines)
e Hand-held Monitoring Systems

¢ Configuration Control and Print Support

e Transducer Interfaces

« Battery-Powered Applications

Advanced LinCMOS Rail-to-Rail Operational Amplifiers

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

Features

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 Ralil

High-Gain Bandwidth: 2.2-MHz Typical

High Slew Rate: 3.6-V/us Typical

Low Input Offset Voltage: 950 yV Maximum at
T =25°C

Maximum Peak-to-Peak Output Voltage vs

Supply Voltage
16

T
Ta = 25°C

14 /
Lo/

lo = +500 pA
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Pin Configuration and Functions

TLC2272 TLC2274
SOP-8 Top View SOP-14 Top View
)
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Pin Functions

PIN
NO.
NAME TLC2272 TLC2274 1’0 DESCRIPTION
SOP8 SOP14
1IN+ 3 3 | Non-inverting input, Channel 1
1IN- 2 2 | Inverting input, Channel 1
10UT 1 1 (@) Output, Channel 1
2IN+ 5 5 | Non-inverting input, Channel 2
2IN- 6 6 | Inverting input, Channel 2
20UT 7 7 (@) Output, Channel 2
3IN+ — 10 | Non-inverting input, Channel 3
3IN- — 9 | Inverting input, Channel 3
30UT — 8 (@) Output, Channel 3
4IN+ — 12 | Non-inverting input, Channel 4
4IN- — 13 | Inverting input, Channel 4
40UT — 14 (@) Output, Channel 4
Vpp+ 8 4 — Positive (highest) supply
Vpp— — 11 — Negative (lowest) supply
Vpp/GND 4 — — Negative (lowest) supply
NC — — — No Connection
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TLC2272/2274

Absolute Maximum Ratings

Advanced LinCMOS Rail-to-Rail Operational Amplifiers

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

MIN MAX UNIT

Supply voltage, Vpp+® 8 Y,
Vpp-@ -8 Y,
Differential input voltage, V,p© £16 Y
Input voltage, V,(any input)® Vpp- - 0.3 \V/ v
Input current, |, (any input) 5 mA
Output current, lp +50 mA
Total current into Vpps+ +50 mA
Total current out of Vpp_ +50 mA
Duration of short-circuit current at (or below) 25°C* Unlimited

C level parts 0 70
Operating free-air temperature range, Ta I, Q level parts -40 125 °C

M level parts -55 125
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds D package 260 °C
Storage temperature, Tgyq —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 Recommended
Operating Conditions. 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 may be shorted to either supply. Temperature or supply voltages must be limited to ensure that the maximum dissipation

rating is not exceeded.

ESD Ratings
VALUE UNIT
Human-bod}/ model (HBM), per AEC | Q-grade and M-grade devices in D and +2000
o Q100-002¢ PW packages -
V(esp) | Electrostatic discharge - - - \%
Charged-device model (CDM), per Q-grade and M-grade devices in D and +1000
AEC Q100-011 PW packages -
(1) AEC Q100-002 indicates that HBM stressing shall be in accordance with the ANSI/ESDA/JEDEC JS-001 specification.
Recommended Operating Conditions
MIN MAX UNIT
C LEVEL PARTS 2.2 +8
v Suboly volt | LEVEL PARTS 2.2 +8 v
+ u voltage
po= PRIy voltag Q LEVEL PARTS +2.2 +8
M LEVEL PARTS 2.2 +8
C LEVEL PARTS Voo- Vpp+ —1.5
| LEVEL PARTS Vop- Vpp+ —1.5
\ Input voltage \%
Q LEVEL PARTS Vpp- Vpp+ 1.5
M LEVEL PARTS Vpp- Vpp+ 1.5
C LEVEL PARTS Vpp- Vpp+ 1.5
| LEVEL PARTS Vpp- Vpp+ 1.5
Vic Common-mode input voltage Vv
Q LEVEL PARTS Voo- Vpp+ ~1.5
M LEVEL PARTS Voo Vpp+ —1.5
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Recommended Operating Conditions (continued)

MIN MAX UNIT
C LEVEL PARTS 0 70
. . | LEVEL PARTS -40 125
Ta Operating free-air temperature °C
Q LEVEL PARTS -40 125
M LEVEL PARTS -55 125
Thermal Information
TLC2272 TLC2274
D D
THERMAL METRIC® UNIT
(SOP) (SOP)
8-PIN 14-PIN
Junction-to-ambient thermal o
Rasa resistance @@ 115.6 83.8 C/wW
Junction-to-case (top) thermal o
Rexcon)  resistance @0 61.8 432 cw
Junction-to-board thermal o
Rass resistance 55.9 38.4 C/IwW
Junction-to-top °
War characterization parameter 14.3 94 cw
Junction-to-board o
Was characterization parameter 55.4 38.1 cw
Junction-to-case (bottom) o
Reicbo)  thermal resistance - - cw

(1) Maximum power dissipation is a function of Tjmax), 834, and Ta. The maximum allowable power dissipation at any allowable ambient
temperature is Pp = (Tymax) = Ta) / 83a. Operating at the absolute maximum T, of 150°C can affect reliability.

TLC2272 and TLC2272A Electrical Characteristics Vpp =5V

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

PARAMETER TEST CONDITIONS MIN TYP| MAX| UNIT
TLC2272 300 2500
TLC2272A Ta=25°C 300| 950
Vic=0V,V =+25V
V Input offset voltage Ic ' Db ' \Y
© P 9 Vo=0V,Rs=500 TLC2272 3000 "
Full Range®
TLC2272A 1500
Temperature coefficient of o
Avio inputpoﬁset voltage Vic =0V, Vpp: =425V, Vo =0V, Rg =50 Q 2 Y/
Input offset voltage long-term drift® | Vic =0V, Vpp: =+2.5V, Vo =0V, Rg=50 Q 0.002 pv/mo
All level parts Tp=25°C 0.5 60
C level part Ta = 0°C to 80°C 100
Vic =0V, Vpp: = £2.5 V, — 00 .
lio Input offset current Vg=0V,Rs=500Q I level part Ta =—40°C to 85°C 150 pA
Q level part Ta = —40°C to 125°C 800
M level part Ta =-55°C to 125°C 800
All level parts | Tp = 25°C 1 60
C level part Ta =0°C to 80°C 100
) Vic =0V, Vpp: = #2.5 V, PN N
Iis Input bias current Vo=0V,Rs=500Q I level part Ta =-40°C to 85°C 150 pA
Q level part Ta = —40°C to 125°C 800
M level part Ta =-55°C to 125°C 800
v c de i | R =500Q; [Vio | £5mV Ta=25°C 03 25 oy
ommon-mode input voltage = ; <5m
IR P 9 s 0 Full Range® 0 25 35

(1) Ta=-55°Cto 125°C.
(2) Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at T = 150°C extrapolated to
Ta = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
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TLC2272 and TLC2272A Electrical Characteristics Vpp =5V (continued)

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

PARAMETER TEST CONDITIONS MIN TYP | MAX| UNIT
lon = =20 YA 4.99
Ta=25°C 485 4.93
) loy = =200 pA
Vou High-level output voltage Full Range® 4.85 \%
Ta=25°C 4.25 4.65
lon = =1 MA
Full Range® 4.25
loL = 50 pA 0.01
Ta=25°C 0.09 0.15
loL = 500 A
Voo Low-level output voltage Vic=25V Full Range® 015| V
Ta=25°C 0.9 1.5
lo. =5 mA
Full Range® 15
Ta=25°C 15 35
C level part
T =0°C to 80°C 15
| level part Ta=25°C 15 35
evel par
vc = 123 V,4 v P Ta = —40°C to 85°C 15
Large-signal differential 0= 04V, P,
Ao voltage amplification R.=10kQ® Q level part Ta=25°C 10 35 Vimy
Tp =—-40°C to 125°C 10
Ta=25°C 10 35
M level part
T =-55°C to 125°C 10
Vic=25V,Vo=1Vto4V;R =1MQ® 175
Tig Differential input resistance 10%? Q
i Common-mode input resistance 1012 Q
[ Common-mode input capacitance f =10 kHz, P package 8 pF
Z, Closed-loop output impedance f=1 MHz, A, =10 140 Q
- . Vic=0Vt027V Ta=25°C 70 s
CMRR | Common-mode rejection ratio ¢ ! dB
! V=25V, Rs=50Q Full Range® 70
K Supply-voltage rejection ratio Vpp=4.4V 1016V, Ta=25°C 80 95 dB
SVR (AVpp ! AV o) Vic = Vpp / 2, no load Full Range® 80
[ Suppl Vo = 2.5V, no load Ta=25°C 22 ° A
u currrent =25V, no loa m
oo i © Full Range® 3
. . Vo=05Vto25V, Ta=25°C 23 3.6
SR Slew rate at unity gain R, = 10 kQ®, C, = 100 pF® Full Range® 17 V/us
. . ) f=10 Hz 50
Vi, Equivalent input noise voltage nV/AHz
f=1kHz 9
Peak-to-peak equivalent f=01Hzto1lHz 1
Vnep | ; uv
input noise voltage f=0.1 Hz to 10 Hz 1.4
Iy Equivalent input noise current 0.6 fANHZ
Ay=1 0.0013%
- . Vo=05Vto25V, _ 0
THD+N| Total harmonic distortion + noise 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® 2.18 MHz
Bom Maximum output-swing bandwidth Vopr) =2V, Ay =1, R = 10 kQ®, C_ = 100 pF® 1 MHz
N Ay =-1, R =10 kQ®, To 0.1% 1.5
E Settling time Step = 0.5V t0 2.5 V, C_ = 100 pF® 1o 0.01% 26 us
P Phase margin at unity gain R, =10 kQ®, C, =100 pF® 50°
Gain margin R, =10kQ®, C, =100 pF® 10 dB
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TLC2272 and TLC2272A Electrical Characteristics Vpp, =5V

at specified free-air temperature, Vpp. = 5 V; T4 = 25°C, unless otherwise noted.

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
TLC2272 300 2500
TLC2272A Ta=25%C 300 | 950
Vic=0V,Vo=0V
V, Input offset voltage Ic- ' Yo ' uv
10 Rs=50Q TLC2272 3000
Full Range®
TLC2272A 1500
Temperature coefficient of _ _ _ o
Mo | input offeet voltage Vie=0V,Vo=0V, Rs=50Q 2 pv/eC
Input offset voltage long-term drift® | V,c =0V, Vo=0V,Rs=500Q 0.002 uv/mo
All level parts Ta=25°C 0.5 60
C level part T =0°C to 80°C 100
lo Input offset current \R/,'C_ZSOOVL’)VO =0V, | level part Ta = —40°C to 85°C 150| pA
s =
Q level part Tp =-40°C to 125°C 800
M level part Ta =-55°C to 125°C 800
All level parts Ta=25°C 1 60
C level part T =0°C to 80°C 100
g Input bias current \ém_:é)OVéVo =0V, | level part T, = —40°C to 85°C 150 pA
s =
Q level part Tp =—-40°C to 125°C 800
M level part T =-55°C to 125°C 800
v c de input volt Rs =50 Q; [Vio | £5mV Ta=25°C =3 0 Ay
ommon-mode input voltage = ; <5m
oR P g s 0 Full Range® 5 0 35
lo = =20 pA 4.99
| 200 UA Ta=25°C 4.85 4.93
Maximum positive peak o=~ & )
Vom+ output voltage Full Range 4.85 \%
Ta = 25°C 4.25 4.65
lo=-1mA
Full Range® 4.25
lo = 50 A -4.99
| 500 A Ta=25°C —4.85 —-4.91
Maximum negative _ o= H ©
Vowm- peak output voltage Vic=0V, Full Range -4.85 \%
Tp = 25°C -35 4.1
lo=5mA
Full Range® -35
Ta=25°C 25 50
C level part
Ta =0°C to 80°C 25
Th=25°C 25 50
I level part
v AV:R =10 kO Ta =-40°C to 85°C 25
; B : =+ ; =
Avo Large-signal _Q|ﬁerent|al o L Tp=25°C 20 50 Ny
voltage amplification Q level part
Tp =-40°C to 125°C 20
Ta=25°C 20 50
M level part
Ta =-55°C to 125°C 20
Vo=+4V; R =1MQ 300
fig Differential input resistance 1012 Q
i Common-mode input resistance 1012 Q
[ Common-mode input capacitance f =10 kHz, P package 8 pF
Z, Closed-loop output impedance f=1MHz, A, =10 130 Q
- . Vic=-5Vt027V Ta=25°C &) 80
CMRR | Common-mode rejection ratio 1€ . dB
! Vo=0V,Rs=500Q Full Range® 75
K Supply-voltage rejection ratio Vpp+ =2.2V 10 8V, Ta=25°C 80 95 dB
SVR (AVpp / AV)p) Vic =0V, no load Full Range® 30
| Suppl Vo =0V, no load Ta=257C 24 S
u currrent =0V, no loa m
oo i © Full Range® 3

(1) Ta=-55°Cto 125°C.
(2) Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at To = 150°C extrapolated to
Ta = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
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Advanced LinCMOS Rail-to-Rail Operational Amplifiers

TLC2272 and TLC2272A Electrical Characteristics Vpp, =25V

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

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
) . Vao=+2.3V TA =25°C 2.3 3.6
SR Slew rate at unity gain o ’ Vlius
Y9 R. = 10 kQ, C, = 100 pF Full Range® 17 H
) . ) f=10 Hz 50
V, Equivalent input noise voltage nV/AHz
f=1kHz 9
v Peak-to-peak equivalent f=01HztolHz 1 v
NPP input noise voltage £=0.1 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 =123, A, =10 0.004%
f =20 kHz, R_ =10 kQ v :
Ay =100 0.03%
Gain-bandwidth product f=10 kHz, 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
- Ay=-1,R =10 kQ, To 0.1% 15
& Sett“ng time Step =-23Vto23YV, CL =100 pF To 0.01% 3.2 HS
Om Phase margin at unity gain R =10 kQ, C, =100 pF 52°
Gain margin R =10 kQ, C_ =100 pF 10 dB
TLC2274 and TLC2274A Electrical Characteristics Vpp =5V
at specified free-air temperature, Vpp =5 V; Tp = 25°C, unless otherwise noted.
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
TLC2274 300 2500
TLC2274A Ta=25%C 300 950
Vic=0V, Vpp: = 2.5V
Vv Input offset voltage Ic ' Db ' \Y
© P g Vo=0V,Rs=500Q TLC2274 00| "
Full Range®
TLC2274A 1500
Temperature coefficient of _ _ _ _ o
Ovio input offset voltage Vic=0V, Vpp: =225V, V=0V, Rg =50 Q 2 pv/ieC
Input offset voltage long-term drift® | Vic =0V, Vpps =+2.5V, Vo =0V, Rg =50 Q 0.002 uv/mo
All level parts Tp=25°C 0.5 60
C level part T =0°C to 80°C 100
Vic =0V, Vpps = 2.5V, _ _a0° .
lio Input offset current Vo=0V,Rs=500Q | level part Ta =-40°C to 85°C 150 pA
Q level part Ta =-40°C to 125°C 800
M level part Ta=-55°C to 125°C 800
All level parts | Tp = 25°C 1 60
C level part Ta=0°C to 80°C 100
. Vic=0V, Vpp: =225V, S °
lis Input bias current Vo=0V,Rs =500 | level part Ta =-40°C to 85°C 150 pA
Q level part Ta =-40°C to 125°C 800
M level part Ta =-55°C to 125°C 800
v c de input volt Rs =50 Q: [Vio | €5 mV Ta=25°C 03 23 oy
ommon-mode input voltage = ; <5m
IR P g N 0 Full Range® 0 25 35
lon = =20 pA 4.99
Tp=25°C 4.85 4.93
] lon = =200 pA
Vou High-level output voltage Full Range® 4.85 \%
Ta=25°C 4.25 4.65
lon = =1 MA
Full Range® 4.25

(1) Ta=-55°Cto 125°C.
(2) Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at T4 = 150°C extrapolated to
Ta = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
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TLC2274 and TLC2274A Electrical Characteristics Vpp =5V

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

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
loL = 50 pA 0.01
Tp=25°C 0.09 0.15
loL = 500 pA
Voo Low-level output voltage Vic=25V Full Range® 015| V
Ta=25°C 0.9 15
lo. =5 MA
Full Range® 15
Ta=25°C 15 35
C level part
T =0°C to 80°C 15
| lovel oart Ta=25°C 15 35
evel parf
Vic=25V,Vo=1Vto P Ta = —40°C to 85°C 15
Large-signal differential 4V, — oro
Avo voltage amplification RL=10kQ® Q level part Ta=25°C 10 35 Vimv
Ta = —40°C to 125°C 10
Ta=25°C 10 35
M level part
Ta = —-55°C to 125°C 10
Vic=25V,Vo=1Vto4V;R =1MQ® 175
ld Differential input resistance 10%2 Q
r Common-mode input resistance 10%2 Q
[ Common-mode input capacitance f = 10 kHz, P package 8 pF
Z, Closed-loop output impedance f=1MHz, A, =10 140 Q
i ) Vic=0V1t02.7V Ta=25C 70 s
CMRR | Common-mode rejection ratio Ic : dB
! Vo=25V,Rs=500 Full Range® 70
K Supply-voltage rejection ratio Vpp=4.4Vt016V, Ta=25°C 80 95 dB
SVR (AVpp / AV o) Vic = Vpp / 2, no load Full Range® 80
I Suppl t Vo =25V, no load Ta=257C 44 o ma
u currren =25V, no loa m
oo PRy © Full Range® 6
N Vo=05V1t025V, Ta=25°C 2.3 3.6
SR Slew rate at unity gain R, = 10 kQ®, C, = 100 pF® Full Range® 17 Vs
] ) , f=10 Hz 50
V, Equivalent input noise voltage nV/AHz
f=1kHz 9
v Peak-to-peak equivalent f=01HztolHz 1 v
NPP | input noise voltage £=0.1 Hz to 10 Hz 14 H
In Equivalent input noise current 0.6 fANHZ
Ay=1 0/0013%
- ) Vo=05Vto25V, Z 0
THD+N | Total harmonic distortion + noise f= 20 kHz, R, = 10 kQ® Ay =10 0.004%
Ay = 100 0.03%
Gain-bandwidth product f=10 kHz, R_ = 10 kQ®, C, = 100 pF® 2.18 MHz
Bowm Maximum output-swing bandwidth Vopr) =2V, Ay =1, R = 10 kQ®, C, =100 pF® 1 MHz
. i Ay=-1,R =10 kQ®), To 0.1% 1.5
E Settling time Step = 0.5V t0 2.5 V, C, = 100 pF® To 0.01% 26 Ws
Pm Phase margin at unity gain R, =10 kQ®, C_ =100 pF® 50°
Gain margin R, =10 kQ®, C, =100 pF® 10 dB
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Advanced LinCMOS Rail-to-Rail

TLC2274 and TLC2274A Electrical Characteristics Vpp, =5V

at specified free-air temperature, Vpp. = 25 V; T4 = 25°C, unless otherwise noted.

Operational Amplifiers

PARAMETER TEST CONDITIONS MIN TYP | MAX| UNIT
TLC2274 300 2500
TLC2274A Ta=25°C 300 950
Vic=0V,Vg=0V
V Input offset voltage IC 1 70 ’ \Y
'© P g Rs=500Q TLC2274 3000 "
Full Range®
TLC2274A 1500
Temperature coefficient of _ _ _ o
avio input offset voltage Vic=0V,Vo=0V, Rg=50Q 2 pv/eC
Input offset voltage long-term drift® | V,c =0V, Vo=0V, Rg=50Q 0.002 uv/mo
All level parts | Tp = 25°C 0.5 60
C level part T =0°C to 80°C 100
o Input offset current Yie =0 M Vo= OV, I level part Th = —40°C t0 85°C 150| pA
s =
Q level part Ta = —40°C to 125°C 800
M level part Tp =-55°C to 125°C 800
All level parts Tp=25°C 1 60
C level part Ta = 0°C to 80°C 100
lig Input bias current \FQ'C_:gOVdVO =0V, I level part Ta = —40°C to 85°C 150| pA
s =
Q level part Ta = —40°C to 125°C 800
M level part T =-55°C to 125°C 800
v c de input volt Rs=500Q; [Vio | £5mV Ta=257C =3 0 oy
ommon-mode input voltage = ; £5m
oR s 0 Full Range® -5 0 35
lo=-20 pA 4.99
200 uA Th = 25°C 4.85 4.93
Maximum positive peak o="c0UH ©
Vom+ output voltage Full Range 4.85 \Y
Ta=25°C 4.25 4.65
lo=-1mA
Full Range® 4.25
lo = 50 pA -4.99
| 500 LA Ta=25°C —4.85 —4.91
Maximum negative peak _ 0= M )
Vowm- output voltage Vic=0V Full Range —4.85 \%
Ta=25°C -35 41
Io=5mA
Full Range® -35
Th=25°C 25 50
C level part
Ta =0°C to 80°C 25
Ta=25°C 25 50
| level part
v AV:R =10 kG Ta =-40°C to 85°C 25
Large-signal differential o0=*4 VIR, = oo
Ao voltage amplification Q level part Ta=25°C 20 50 Vimv
Ta =-40°C to 125°C 20
Th=25°C 20 50
M level part
Tp =-55°C to 125°C 20
Vo=#4V; R .=1MQ 300
Tig Differential input resistance 10%2 Q
T Common-mode input resistance 10%? Q
[ Common-mode input capacitance f =10 kHz, P package 8 pF
Z, Closed-loop output impedance f=1MHz, A, =10 130 Q
. i Vic=-5V1t027V Ta=25°C 75 80
CMRR | Common-mode rejection ratio ¢ . dB
! Vo=0V,Rs=500Q Full Range® 75
K Supply-voltage rejection ratio Vpp+ =2.2V 1028V, Ta=25°C 80 95 dB
SVR (AVpp / AV o) Vic =0V, no load Full Range® 80
| Suppl t Vo =0V, no load Ta=25°C 48 L
u currren =0V, no loa m
eP PRy © Full Range® 6

(1) Ta=-55°Cto 125°C.
(2) Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at To = 150°C extrapolated to
Ta = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
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TLC2274 and TLC2274A Electrical Characteristics Vpp, =25V

at specified free-air temperature, Vpp. = 5 V; T4 = 25°C, unless otherwise noted.

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
. ) Va=+2.3V TA =25°C 2.3 3.6
SR Slew rate at unity gain o ’ Vius
Y9 R. = 10 kQ, C, = 100 pF Full Range® 17 H
) ) ) f=10 Hz 50
Vn Equivalent input noise voltage nVAHz
f=1kHz 9
v Peak-to-peak equivalent f=01Hzto1lHz 1 v
NPP input noise voltage f=0.1 Hz to 10 Hz 1.4 H
In Equivalent input noise current 0.6 fANHZ
Ay=1 0.0011%
THD+N | Total harmonic distortion + noise Vo =223, Ay, =10 0.004%
f=20kHz, R_ = 10 kQ v :
Ay =100 0.03%
Gain-bandwidth product f=10 kHz, R_ =10 kQ, C_ = 100 pF 2.25 MHz
Bowm Maximum output-swing bandwidth Vopp) =4.6 V, Ay =1, R =10 kQ, C_ =100 pF 0.54 MHz
N Ay =-1, R =10kQ, To 0.1% 15
E Settling time Step = -2.3 V10 2.3V, C, = 100 pF To 0.01% 3.2 us
Om Phase margin at unity gain R, =10 kQ, C, =100 pF 52°
Gain margin R =10 kQ, C, =100 pF 10 dB

WWW.Umw-ic.com 11 UTD Semiconductor Co.,Limited
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Table 1. Table of Graphs

FIGURE®
Distribution 1,2,3,4
Vio Input offset voltage
vs Common-mode voltage 56
Qyio Input offset voltage temperature coefficient Distribution 7,8,9,100@
lig /o Input bias and input offset current vs Free-air temperature 11@
vs Supply voltage 12
V| Input voltage - >
vs Free-air temperature 13@
VoH High-level output voltage vs High-level output current 14@
VoL Low-level output voltage vs Low-level output current 15, 16®@
Vom+ Maximum positive peak output voltage vs Output current 17@
Vom- Maximum negative peak output voltage vs Output current 18
Vo(ep) Maximum peak-to-peak output voltage vs Frequency 19
o vs Supply voltage 20
los Short-circuit output current - >
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@
Zp Output impedance vs Frequency 29, 30
o . vs Frequency 31
CMRR Common-mode rejection ratio -
vs Free-air temperature 32
K Supol it foct ’ vs Frequency 33,34
upply-voltage rejection ratio
SVR i gerel vs Free-air temperature 35@
| Suonl t vs Supply voltage 36@,37@
u curren
bo i vs Free-air temperature 382, 39
vs Load Capacitance 40
SR Slew rate - >
vs Free-air temperature 410
Inverting large-signal pulse response 42, 43
Voltage-follower large-signal pulse response 44, 45
Vo - -
Inverting small-signal pulse response 46, 47
Voltage-follower small-signal pulse response 48, 49
Vi, Equivalent input noise voltage vs Frequency 50, 51
Noise voltage over a 10-second period 52
Integrated noise voltage vs Frequency 53
THD+N Total harmonic distortion + noise vs Frequency 54
vs Supply voltage 55
Gain-bandwidth product ppy. g >
vs Free-air temperature 56
Om Phase margin vs Load capacitance 57
Gain margin vs Load capacitance 58

(1) For all graphs where Vpp = 5V, all loads are referenced to 2.5 V.

(2) Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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Figure 1. Distribution of TLC2272 Input Offset Voltage
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Figure 13. Input Voltage vs Free-Air Temperature Figure 14. High-Level Output Voltage vs
High-Level Output Current
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Figure 15. Low-Level Output Voltage vs Figure 16. Low-Level Output Voltage vs
Low-Level Output Current Low-Level Output Current
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Figure 17. Maximum Positive Peak Output Voltage vs Figure 18. Maximum Positive Peak Output Voltage vs
Output Current Output Current
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Free-Air Temperature
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Figure 20. Short-Circuit Output Current vs Supply Voltage
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Figure 25. Large-Signal Differential Voltage Amplification Figure 26. Large-Signal Differential Voltage Amplification
and Phase Margin vs Frequency and Phase Margin vs Frequency
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ksVR — Supply-Voltage Rejection Ratio - dB

100 :
Vpp=5V
\ Ta = 25°C
80 \\
60 AN \\
N \(svm
40
AR
kSVR—\\
20
N \
0 \\
-20
10 100 1k 10k 100k 1M 10M

f - Frequency - Hz

Figure 33. Supply-Voltage Rejection Ratio vs Frequency
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Figure 36. TLC2272 Supply Current vs Supply Voltage
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Figure 37. TLC2274 Supply Current vs Supply Voltage Figure 38. TLC2272 Supply Current vs Free-Air Temperature
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Figure 48. Voltage-Follower Small-Signal Pulse Response
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Figure 49. Voltage-Follower Small-Signal Pulse Response Figure 50. Equivalent Input Noise Voltage vs Frequency
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Figure 53. Integrated Noise Voltage vs Frequency Figure 54. Total Harmonic Distortion + Noise vs Frequency

Www.umw-ic.com 21 UTD Semiconductor Co.,Limited



®
UMW BOD & TLC2272/2274
Advanced LinCMOS Rail-to-Rail Operational Amplifiers

25 T T 3 T T
f=10 kHz Vpp=5V
RL =10 kQ 28 f=10 kHz i
CL =100 pF RL =10 kQ
2 241 Tp = 25°C 2 \ CL =100 pF
= S 26 \
1 1
g L~ g N
2 23 A 2 24
s ~ = 5 N
£ / o \
£ L~ £ 22 N
b - b
2 22 :
c < N
@ @
< S 18
8 24 S
1.6 \\
2 1.4
o 1 2 3 4 5 6 7 8 -75 -50 -25 0 25 50 75 100 125
IVDD | = Supply Voltage - V TA - Free-Air Temperature - °C
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Package Dimension

SOP-8

|
i
s
-
1

| =
BB &
e |
b 2‘

el -

Svmbol Dimensions In Millimeters Dimensions In Inches

y Min Max Min Max
A 1.350 1.750 0.053 0.069
Al 0.100 0.250 0.004 0.010
A2 1.350 1.550 0.053 0.061
b 0.330 0.510 0.013 0.020
c 0.170 0.250 0.006 0.010
D 4.700 5.100 0.185 0.200
E 3.800 4,000 0.150 0.157
El 5.800 6.200 0.228 0.244
e 1.270(BSC) 0.050(BSC)
L 0.400 1.270 0.016 0.050
0 0° 8° 0° 8°
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SOP-14
I
Dimensions Dimensions
T | A2 Symbol In Millimeters In Inches
T Min Max Min Max
Al A 1.450 | 1.850 | 0.059 | 0.076
D Al 0.100 | 0300 | 0.004 | 0.012
b c A2 1350 | 1550 | 0.055 | 0.063
(S
e A3 0550 | 0750 | 0.022 | 0.031
; f C 0.203typ. 0.008typ.
1 D 8.630 | 8.830 | 0.352 | 0.360
| E 5840 | 6240 | 0238 | 0255
Eln——" i ******* T El El 3.850 | 4.050 | 0.157 | 0.165
J | e 1.270 typ. 0.050 typ.
+ LI 1.040 ref. 0.041 ref.
u H H H H H H e\? 0.350 | 0.750 | 0.014 | 0.031
0 20 8° 20 8°
Ordering information
Order code Package Baseqty Deliverymode Marking
UMW TLC2272ACDR SOP-8 2500 Tape and reel TLC2272
UMW TLC2272CDR SOP-8 2500 Tape and reel TLC2272
UMW TLC2272AIDR SOP-8 2500 Tape and reel TLC2272
UMW TLC2272IDR SOP-8 2500 Tape and reel TLC2272
UMW TLC2274ACDR SOP-14 2500 Tape and reel TLC2274
UMW TLC2274CDR SOP-14 2500 Tape and reel TLC2274
UMW TLC2274AIDR SOP-14 2500 Tape and reel TLC2274
UMW TLC2274IDR SOP-14 2500 Tape and reel TLC2274
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X-ON Electronics
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