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TLC271, TLC271A, TLC271B
CMOS PROGRAMMABLE LOW POWER OPERATIONAL AMPLIFIERS

Description Pin Assighnments

The TLC271 operational amplifier combines a wide range of input
offset voltage grades with low offset voltage drift and high input
impedance. In addition, the TLC271 offers a bias-select mode that
allows the user to select the best combination of power
dissipation and AC performance for a particular application.

Using the bias-select option, these devices can be programmed (T°p View)
to fit a wide range of applications. Three offset voltage grades are -
available, ranging from the low-cost TLC271 (10mV) to the OFFSET N1 |I E BIAS SELECT
TLC271B (2mV) low-offset version. The devices are offered in IN- z z' VDD
both commercial and industrial operating temperature ranges. IN+ E E ouT
The extremely high input impedance and low bias currents, in GND E E OFFSET N2
conjunction with good common-mode and supply voltage rejection
make these devices an excellent choice for high performance sSO-8
designs.
The devices also feature low-voltage single-supply operation with
a common-mode input voltage range which includes the negative
rail.
Features Applications
o  Wide range of supply voltages over specified temperature With the programmability options of the TLC271, a designer can
range: choose a very low current option allowing for extended battery life or
0°Cto 70°C...3Vto 16V choose a higher current option for more performance. It is possible to
-40°Ct085°C...4Vto 16V switch performance modes as the application demands change.

e  Single-Supply Operation
. Common-Mode Input Voltage Range The TLC271 is well suited for many consumer audio, industrial and
e  Extends Below the Negative Rail other low power applications.
. Low Noise:

20 nV/AHz Typical @ f = 1kHz e  Audio

(High-Bias Mode) Microphone Preamplifier
e  Output Voltage Range Includes Negative Rail Filtering — Equalizers
e  High Input Impedance Signal Amplification
e  ESD-Protection Circuitry . Industrial
e  Designed-In Latch-Up Immunity Power Supply
e Totally Lead-Free & Fully RoHS Compliant (Notes 1 & 2) Instrumentation
e Halogen and Antimony Free. “Green” Device (Note 3) Metering

e  Medical
Portable Meters and Measurement
Instrumentation

Notes: 1. No purposely added lead. Fully EU Directive 2002/95/EC (RoHS) & 2011/65/EU (RoHS 2) compliant.
2. See http://www.diodes.com/quality/lead_free.html for more information about Diodes Incorporated’s definitions of Halogen- and Antimony-free,
"Green" and Lead-free.
3. Halogen- and Antimony-free "Green” products are defined as those which contain <900ppm bromine, <900ppm chlorine (<1500ppm total Br + Cl)
and <1000ppm antimony compounds.
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TLC271, TLC271A, TLC271B

Ordering Information

TLC271-XXX - X

I|\ l

Offset Temperature Package Packing
Grade Grade
None: 10mV C: Commercial S: S0-8 13: Tape & Reel
A 5mv I: Industrial
B: 2mV
Operating . 13” Tape and Reel
. Package Offset Packaging
Device Temperature Q ; Part Number
uantit
Code Voltage Range (Note 4) y Suffix
TLC271CS-13 S 10mV 0to 70°C SO-8 2500/Tape & Reel -13
TLC271ACS-13 S 5mV 0to 70°C SO-8 2500/Tape & Reel -13
TLC271BCS-13 S 2mV 0to 70°C SO-8 2500/Tape & Reel -13
TLC2711S-13 S 10mV -40 to 85°C SO-8 2500/Tape & Reel -13
TLC271AIS-13 S 5mV -40 to 85°C SO-8 2500/Tape & Reel -13
TLC271BIS-13 S 2mV -40 to 85°C SO-8 2500/Tape & Reel -13
Note: 4. Pad layout as shown on Diodes Inc. suggested pad layout document AP02001, which can be found on our website at
http://www.diodes.com/datasheets/ap02001.pdf.
Pin Descriptions
Pin Name Pin humber Description
OFFSET N1 1 Offset Control Inverting Input
IN- 2 Inverting Input
IN+ 3 Non-Inverting Input
GND 4 Ground
OFFSET N2 5 Offset Control Non-Inverting Input
ouT 6 Output
VDD 7 Supply
BIAS SELECT 8 Bias Mode Select
TLC271, TLC271A, TLC271B 2 of 51 November 2014
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TLC271, TLC271A, TLC271B

Absolute Maximum Ratings (Notes 5, 6, 7, 8, 9)

Symbol Parameter Rating Unit
Voo Supply Voltage (Note 6) 18 \"
Vip Differential Input Voltage (Note 7) +Vop Vv
ViN Input Voltage Range (either input) -0.3to Vpp \
Iin Input Current 5 mA

lo Output Current 30 mA
Output Short-Circuit to GND (Note 8) Continuous —
Po Power Dissipation (Note 9) 1065 mwW
Ta Operating Temperature Range C Grade Oto +70 °C
| Grade -40 to +85
Ty Operating Junction Temperature 150 °C
Ter Storage Temperature Range -65 to +150 °C
ESD HBM  |Human Body Model ESD Protection (1.5kQ in series with 100pF) 1.5 kV
Notes: 5. Stresses beyond those listed under absolute maximum ratings may cause permanent damage to the device. These are stress ratings only;

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.

All voltage values, except differential voltages, are with respect to ground.

. Differential input voltages are at IN+ with respect to IN-.

. 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.

9. For operating at high temperatures, the TLC271 must be derated 8.5mW/°C to zero based on a +150°C maximum junction temperature and a

thermal resistance of +117 °C/W when the device is soldered to a printed circuit board, operating in a still air ambient.

o ~No®

Recommended Operating Conditions

C grade | grade Unit
Symbol Parameter - -
Min Max Min Max
Voo Supply Voltage 3 16 4 16 \
Vic Common Mode Input Voltage Vpp =5V -0.2 3.5 -0.2 3.5 \
Vpp = 10V -0.2 8.5 -0.2 8.5
Ta Operating Free Air Temperature 0 +70 -40 +85 °C
TLC271, TLC271A, TLC271B 3 of 51 November 2014
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TLC271, TLC271A, TLC271B

Electrical Characteristics

High Bias Mode
TLC271C, TLC271AC, TLC271BC
Parameter Conditions Ta Vpp = 5V Vpp = 10V Unit
Min | Typ | Max | Min | Typ. | Max
+25°C — | 1.1 10 — | 11 10
TLC271C
Vo=1.4V, V=|0t0+70°C — — 12 — — 12
Ve |Input Offset Volt TLce7iac [ Rs= +250 — |09} 5 | — 10915 Vv
o n set Voltage ° m
o |ineu g 500, Ri= [0t070C — | —les| — | — | ss5
10kQ 25°C — | 0.34 — | 0.39
TLC271BC 5
0to+70C — — — —
A T ture Coefficient of °
ave verage |lemperature Coetlicient o _ +25°C 10 70°C 18 5 |JV/°C
Input Offset Voltage
Ve =Vpp/2, Vig |+25°C — | 01| 60 | — | 01 | 60
- |Input Offset Current (Note 10) ppre, Hie T pA
= Vpp/2 +70 C — 7 300 — 7 300
| input Bias Gurrent (Note 10) Ve = Vpp/2, Vi |+25°C — | 06 | 60 | — | 07 | 60 .
nput bias wurren ote B
S = Vop/2 +70°C — | 40 600 | — | 50 | 600 | P
o -0.2 -0. — |-0.2 -0.
195°C 0.2t0(-0.3to0 to[-0.3to o v
v Common Mode Input Voltage (Note 4 4.2 9 9.2
ICR i
11) . -0.2to -0.2to0
7 — | — — | — Y%
0to+70C 35 85
+25°C 32 | 38| — | 8 | 85 | —
. Vip=100mV, RL =
Ve [High Level Output Voltage - 10kQ 0C 3 3.8 — 7.8 8.5 — \Y
+70°C 3 | 38| — | 78 | 84 | —
Ve 100my +25C — 50 | — 50
VoL |Low Level Output Voltage oo ™ loc — 50 | — 5 | mv
L= g
+70C — 50 — 50
Large Signal Differential Vol RL = 10kQ (Not 256 > | 28 | — | 1090 | —
AVD ar.ge Ignal Di erential Vo tage L= ( ote ODC 4 27 — 75 42 — V/mV
Gain 12) 0
+70C 4 20 | — | 75 | 32 | —
+25°C 65 | 80 | — | 65 | 85 | —
CMRR |Common Mode Rejection Ratio Vic = VicRmin 0cC 60 84 — 60 88 — dB
+70C 60 | 85 | — | 60 | 88 | —
Supply Voltage Rejection Rati Voo = 5V to 10V, ol © | % | — | % % | —
upply Voltage Rejection Ratio DD = (o} ,
k ° — —
SR (AVpo/AVE) Vo= 1.4V 0°C 60 | 94 60 | 94 dB
+70°C 60 96 — 60 96 —
lisery |Input Current (BIAS SELECT) ViseL) =0 +25°C — -1.4 — — -1.9 — HA
Ve = Vpp/2, Vig |+25°C — | 675 | 1600 | — | 950 | 2000
loo  |Supply Current =Vpp/2, No 0°C — | 775 | 1800 | — | 1125 | 2200 HA
load +70°C — 575 | 1300 — 750 | 1700
Notes: 10. The typical values of input bias current and input offset current below 5pA were calculated.
11. This range also applies to each input individually.
12. AtVpop =5V, Ve =025V102V;at Vpp =10V, Ve =1V 106 V.
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TLC271, TLC271A, TLC271B

Electrical Characteristics

High bias mode
TLC271l, TLC271Al, TLC271BI
Parameter Conditions Ta Vpp = 5V Vpp = 10V Unit
Min | Typ | Max | Min | Typ. | Max
+25°C — |11 | 10 | — [ 11 | 10
TLC2711 s
Vo=14V, Vic=[401085C — — 13 — — 13
Vi |Input Offset Volt TLcezial |0V Rs= +250 — (0915 L= 09 v
o nput Offset Voltage s m
! P g 500, Ri=  [-40t085C — | -7 | =] =
10kQ +25C — |o034| 2 | — |039
TLC271BI s
-40t0 85 C — — 3.5 — — 3.5
Average Temperature Coefficient of 0
ayye — 25t085C 1.8 2 V/°C
Vi Input Offset Voltage i H
Ve =Vpp/2, Vig |+25°C — |01 | 60 | — | 01 | 60
- |Input Offset Current (Note 13) ppre, Vo T pA
= Vpp/2 +85C — 24 1000 — 26 1000
, Vo = Vpp/2, Vic |+25C — | o6 | 60 | — | 07 | 60
lis Input Bias Current (Note 13) s pA
= Vpp/2 +85C — 200 | 2000 — 220 | 2000
195°C -02t0|-0.3to] — |-0.2t0|-0.3t0 o v
v Common Mode Input Voltage (Note 4 4.2 9 9.2
ICR —
14) o -0.2to -0.2to
-4 — | — — | — Vv
0to +85C 35 8.5
+25°C 32 | 38 | — | 8 | 85 | —
. Vip =100mV, R g
Vey  |High Level Output Voltage - 10kQ -40C 3 3.8 — 7.8 8.5 — \
+85C 3 | 38| — |78 |85 | —
Ve 100my +25C — | o 50 | — 50
VoL |Low Level Output Voltage | 0 ‘0' ™ La0c — 50 | — 50 mv
oL = s
+85C — 50 — 50
L Si | Diff ial Vol RL = 10kQ (Not +25C > 28 — L 36 —
Avo ar.ge ignal Differential Voltage L= (Note 40C 35 32 — . 46 — VimV
Gain 15) s
+85C 3.5 19 — 31 —
+25C 65 | 80 | — | 65 | 85 | —
CMRR |Common Mode Rejection Ratio Vic = VicRmin -40°C 60 81 — 60 87 — dB
+85C 60 | 86 | — | 60 | 88 | —
Supply Volt Rejection Rati Vv 5V to 10V +250 65 % — 68 % —
upply Voltage Rejection Ratio DD = 0 e
k -4 — S
SR | (AVDD/AVEe) Vo= 1.4V 0c 60 | 92 60 | 92 a8
+85C 60 96 — 60 96 —
lisery |Input Current (BIAS SELECT) ViseL) =0 +25°C — -1.4 — — -1.9 — HA
Ve =Vpp/2, Vig |+25C — | 675 | 1600 | — | 950 | 2000
oo |Supply Current =Vpp/2, No -40°C — | 950 | 2200 | — | 1375 | 2500 HA
load +85C — | 525 | 1200 | — | 725 | 1600
Notes: 13. The typical values of input bias current and input offset current below 5pA were calculated.
14. This range also applies to each input individually.
15. At Vpp=5V,V.=025Vto2V;at Vpp=10V,Ve=1Vto 6 V.
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TLC271, TLC271A, TLC271B

Electrical Characteristics

High bias mode: Vpp = 5V

TLC271C, TLC271AC, Unit
Parameter Conditions Ta TLC271BC
Min Typ [Max —
+25C — 3.6 —
RL = 10kQ, Vipp) =1V OOC — —
CL = 20pF 5
+70C — —
SR |[Slew Rate at Unity Gain 0 Vius
+25C — 29 —
See 0
Figure 92 Vipp) = 2.5V 0 Co 3.1
+70C — 2.5 —
. . F = 1kHz, Rs = 20Q o 25 —
Vn Equivalent Input Noise Voltage . +25C — nV/NHz
See Figure 93
Meimum Outout Swi Ve = Vep, CL = 20pF, +25C — 200 —
Boy | o mum DUipUt Swing RL = 10kQ 0C — 220 — kHz
Bandwidth ) s
See Figure 92 +70C — 140 —
+25C — 2.2 —
, ) . Vi =10mV, CL = 20pF s
B1 Unity Gain Bandwidth . 0C — 2.5 — MHz
See Figure 94 5
+70C — 1.8 —
F =By, Vi =10mV, +25C — 49° —
Om Phase Margin CL = 20pF 0C — 50° — —
See Figure 94 +70C — 46° —
High bias mode: Vpp = 10V
TLC271C, TLC271AC, Unit
Parameter Conditions Ta TLC271BC
Min Typ [Max —
+25C — 5.3 —
Vipp) = 1V 0cC — 5.9 —
o AL = 10kQ, +70C — 4.3 —
SR |[Slew Rate at Unity Gain CL = 20pF 0 Vius
: +25C — 4.6 —
See Figure 92 -
Vipp) =55V  [0C — 5.1 —
+70C — 3.8 —
) ) F = 1kHz, Rs = 20Q o 25 —
Vn  |Equivalent Input Noise Voltage ) +25C — nV/AHz
See Figure 93
" o S Ve = Ve, CL = 20pF, +25C — 200 —
By | Maximum Output Swing RL = 10kQ 0c — 220 — kHz
Bandwidth ) s
See Figure 92 +70 C — 140 —
+25C — 2.2 —
, _ , Vi =10mV, CL = 20pF -
B1 Unity Gain Bandwidth . 0C — 2.5 — MHz
See Figure 94 s
+70C — 1.8 —
F =B, Vi = 10mV, +25C — 49° —
¢m |Phase Margin CL =20pF 0C — 50° — —
See Figure 94 +70C — 46° —
TLC271, TLC271A, TLC271B 6 of 51 November 2014
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TLC271, TLC271A, TLC271B

Electrical Characteristics

High bias mode: Vpp = 5V

TLC271l, TLC271Al, Unit
Parameter Conditions Ta TLC271BI
Min Typ [Max —
+25°C — 3.6 —
RL=10kQ, |Viem =1V  |-40C — 45 —
o CL = 20pF +85C — 2.8 —
SR |Slew rate at unity gain g Vius
See +25C — 2.9 —
Figure 92 |vypp)=2.5V |-40°C — 35 —
+85°C — 2.3 —
F=1kHz, Rs=20Q  See o 25 —
V Equivalent i i | ’ 25C — V/H
n quivalent input noise voltage Figure 93 + n z
Maximum output swin Vo =Vey, CL=20pF, RL= +25°C — 320 _
Bew um outp 9 10kQ See Figure |-40°C — 380 — kHz
bandwidth >
92 +85C — 250 —
Vi=10mV, CL = 20pF S +250 — 1.7 —
B |Unity gain bandwidth 1= 1MV, bL=2UPE 988 T a0e — 26 — MHz
Figure 94 g
+85C — 1.2 —
F =B, Vi=10mV, CL= |+25¢C — 46° —
¢ém  |Phase margin 20pF See Figure -40°C — 49° — —
94 +85C — 43° —
High bias mode: Vpp = 10V
TLC271l, TLC271Al, Unit
Parameter Conditions Ta TLC271BI
Min Typ |Max
+25C — 5.3 —
RL=10kQ, |Viem =1V  |-40C — 6.8 —
o CL = 20pF +85C — 4 —
SR |[Slew rate at unity gain s V/us
See +25C — 4.6 —
Figure 92 |Vipp) =55V |-40C — 5.8 —
+85C — 3.5 —
F = 1kHz, Rs = 20Q See o 25 o
V Equivalent i i | ’ 25C — V/VH
n quivalent input noise voltage Figure 93 + n z
Maximum output swin Ve = Ve, C1 = 20pF, Ru= [+250 — 200 —
Bew um output swing 10kQ See Figure |-40°C — 260 — kHz
bandwidth >
92 +85C — 130 —
Vi=10mV, CL = 20pF S +250 — 22 —
B |Unity gain bandwidth 1= 10mY, bL=2UPE 588 T a0e — 3.1 — MHz
Figure 94 s
+85C — 1.7 —
F =B, Vi=10mV, cL=[+25¢C - 49° —
ém  |Phase margin 20pF See Figure -40°C — 52° —
94 +85C — 46° —
TLC271, TLC271A, TLC271B 7 of 51 November 2014
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TLC271, TLC271A, TLC271B

Electrical Characteristics

Medium bias mode
TLC271C, TLC271AC, TLC271BC
Parameter Conditions Ta Vpp = 5V Vpp = 10V Unit
Min | Typ | Max | Min | Typ. | Max
+25°C — |11 ] 10 | — | 11 ] 10
TLC271C 0
Vo = 1.4V, V|C=0t0+7OC — — 12 — — 12
Ve [Input Offset Volt TLco7iac |0V Ps= +25C — (08, 5 | — (0915 v
o npu sel vVoltage B m
! P 9 500, Ri= [0t0+70C — | —|es| — | — | 65
100kQ +25°C — lo2s| 2 | — |026 | 2
TLC271BC s
0to+70C — — 3 — — 3
A ffici f B
ave / verage temperature coefficient o 2510 +70°C 17 21 }JV/°C
input offset voltage
| out offeet ! (Note 16) Ve = Vpp/2, Vi |+25°C — | 01| 60 | — | 01 | 60 .
° nput orrset curren ote S
' P = Vpp/2 +70C — [ 7 Ts0 | —1] 7 [80] P
| ot ! (Note 16) Ve = Vpp/2, Vic |+25°C — | 06 | 60 | — | 07 | 60 N
nput pias curren ote )
B p = Vpp/2 +70C — 40 600 — 50 600 P
o -0.2 -0. — |-0.2 -0.
. 195°C 0.2t0|-0.3to 0.2t0|-0.3 10 o v
v Common mode input voltage (Note 4 4.2 9 9.2
ICR
17 o -0.2 — — |-0.2
) 0t0+70°C 02t fd P v
3.5 8.5
Vo~ 1o0my. R +25°C 32 | 39 | — 8 | 87 | —
Ve |High level output voltage 0 o0KQ ™R e 3 39| — | 78|87 ] — v
h +70°C 3 4 — | 78 | 87 | —
+25°C — 0 50 | — 50
Vip =-100mV, g
VoL |Low level output voltage | 0 0C — 0 50 — 50 mV
oL = 0
+70 C — 0 50 — 50
+25C 25 | 170 | — | 25 | 275 | —
. . . . |RL =100kQ g
Avp |Large signal differential voltage gain (Note 18) 0C 15 200 — 15 320 — V/mV
+70°C 15 | 140 | — | 15 | 230 | —
+25°C 65 | 91 | — | 65 | 94 | —
CMRR |Common mode rejection ratio Vic = VicRmin 0cC 60 91 — 60 94 — dB
+70°C 60 | 92 | — | 60 | 94 | —
Suonlv vl Vo BV 0 10V +25°C 70 | 93 | — | 70 | 93 | —
upply voltage rejection ratio pp =5V to e
ki 0C 60 92 — 60 92 — dB
SYR | (AVDD/AVEF) Ve = 1.4V -
+70 C 60 94 — 60 94 —
liser) |Input current (BIAS SELECT) Visey =0 +25C — | -130 | — — | -160 | — nA
Ve=Vpp/2, Vic |+25C — | 105 | 280 | — | 143 | 300
loo  |Supply current =Vop/2, No  [0C — | 125 | 320 | — | 173 | 400 A
load +70°C — | 8 | 220 | — | 110 | 280
Notes: 16. The typical values of input bias current and input offset current below 5pA were calculated.
17. This range also applies to each input individually.
18. At Vpp=5V,V.=0.25Vto2V;atVpp=10V,V-=1Vto6 V.
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TLC271, TLC271A, TLC271B

Electrical Characteristics

Medium bias mode
TLC271l, TLC271Al, TLC271BI
Parameter Conditions Ta Vpp = 5V Vpp = 10V Unit
Min | Typ | Max | Min | Typ. | Max
+25°C — |11 | 10 | — [ 11 | 10
TLC2711 s
Vo=1.4V, Vig=|40t0+85C — 13 — — 13
Vi |Input Offset Volt TLcezial |0V Rs= +250 — (0915 L= 09 v
o nput Offset Voltage s m
! P 9 50Q, RL= [40t0+85C | — | — | 7 | — | —
100kQ +25C — |o025| 2 | — |o026
TLC271BI s
-40t0 +85 C — 3.5 — — 3.5
A t t fficient of o
ae | verage temperature coefficient o +95 10 +85°C 17 21 RV
input offset voltage
Ve = Vpp/2, Vic |+25°C — | 01 | 60 |— 0.1 | 60
lie Input offset current (Note 19) 0 pA
= Vpp/2 +85C — 24 1000 |— 26 1000
. Ve = Vpp/2, Vi |+25°C — | 06 | 60 |— 0.7 | 60
g |Input bias current (Note 19) s PA
= Vpp/2 +85C — 200 | 2000 [— 220 | 2000
o -0.2 -0. — |-0.2 -0.
. 195°C 0.2to0|-0.3to to|-0.3to o v
v Common mode input voltage (Note 4 4.2 9 9.2
ICR
20) o |-02t0] — | — |-0.2t0
-4 — | — Vv
0to +85C 35 8.5
+25°C 32 |39 | — | 8 | 87 | —
. Vip =100mV, R g
Vey  |High level output voltage = 100kQ -40C 3 3.9 — 7.8 8.7 — \
+85C 3 4 | — | 78 | 87 | —
Ve 100my +25C — | o 50 | — 50
VoL |Low level output voltage | 0 ‘0' ™ La0c — | o | 50 | — 50 mv
oL = s
+85C — 0 50 — 50
+25°C 25 [ 170 | — | 25 | 275 | —
. . . . |RL =100kQ s
Avp |Large signal differential voltage gain (Note 21) -40C 15 270 — 15 390 — V/imV
+85C 15 | 130 | — | 15 | 220 | —
+25°C 65 | 91 | — | 65 | 94 | —
CMRR |Common mode rejection ratio Vic = VicRmin -40°C 60 90 — 60 93 — dB
+85C 60 | 90 | — | 60 | 94 | —
Suoolv vol Vo V10 10V +25°C 70 | 93 | — | 70 | 93 | —
upply voltage rejection ratio pp = 5V to , g
k -40 C 1 — 1 — B
SR | (AVDD/AVEe) Ve = 1.4V . 0 | 9 € | 9 d
+85C 60 94 — 60 94 —
liser) |Input current (BIAS SELECT) ViseL) =0 +25°C — | -130 | — — | -160 | — nA
Ve =Vpp/2, Vig |+25C — | 105 | 280 | — | 143 | 300
Ipb  |Supply current =Vpp/2, No -40°C — 158 400 — 225 450 WA
load +85C — | 80 | 200 | — | 103 | 260
Notes: 19. The typical values of input bias current and input offset current below 5pA were calculated.
20. This range also applies to each input individually.
21. AtVpp=5V,V-=0.25Vt02V;atVpp=10V,Ve=1Vto 6 V.
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TLC271, TLC271A, TLC271B

Electrical Characteristics

Medium bias mode: Vpp = 5V

TLC271C, TLC271AC, Unit
Parameter Conditions Ta TLC271BC
Min Typ [Max —
+25C — 043 |—
RL=100kQ, |Viem=1V  |0C — 046 |—
o CL = 20pF +70°C — 036 |—
SR |Slew rate at unity gain s Vius
See +25C — 0.4 —
Figure 92 Vippy =25V [0C — 043 | —
+70C — 034 |—
F = 1kHz, Rs = 20Q See o 32 —
\Y Equivalent i i I 25C — V/H
n quivalent input noise voltage Figure 93 n /\/ Z
Maximum output swin Ve = Vep, CL = 20pF, R= [+25C — 55 —
Boy | cmum OUIpUE SWINg 100kQ See 0C — 60 |— KHz
bandwidth ) -
Figure 92 +70 C — 50 —
Vi=10mV, CL=20pF S +250 — 525 —
Bi |Unity gain bandwidth 1= MY ML= ST S0 s — 600 |— MHz
Figure 94 g
+70C — 400 —
F =By, Vi=10mV, CL=[+25C — 40° | —
Om Phase margin 20pF See Figure ocC — 41° — —
94 +70C — 39° | —
Medium bias mode: Vpp = 10V
TLC271C, TLC271AC, Unit
Parameter Conditions Ta TLC271BC
Min Typ |[Max —
+25C — 0.62 —
RL=100kQ, |Viep=1V  [0C — 0.67 —
o CL = 20pF +70C — 0.51 —
SR [Slew Rate at Unity Gain s V/us
See +25 C — 0.56 —
Figure 92 Vipp) =55V |0C — 0.61 —
+70C — 0.46 —
_ _ F = 1kHz, Rs = 20Q . 32 —
Vn  |Equivalent Input Noise Voltage ) +25C — nV/AHz
See Figure 93
Meimum Outout Swi Vo = Vep, CL = 20pF, +25C — 35 —
By | aximum Output Swing RL = 100kQ 0c — 40 — kHz
Bandwidth ) s
See Figure 92 +70C — 30 —
+25C — 635 —
, _ , Vi =10mV, CL = 20pF .
B1 Unity Gain Bandwidth ) 0C — 710 — MHz
See Figure 94 s
+70C — 510 —
F = B4, Vi=10mV, C_ = 20pF +250 — 48 —
. =B, Vi=10mV, C = 20pF |~
Phase M ocC — 44° — —
om ase Margin See Figure 94 0
+70C — 42° —
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TLC271, TLC271A, TLC271B

Electrical Characteristics

Medium bias mode: Vpp = 5V
TLC2711, TLC271Al, Unit
Parameter Conditions Ta TLC271BI
Min Typ [Max —
+25C — 0.43 —
RL=100kQ, [Viep) =1V -40°C — 0.51 —
o CL = 20pF +85°C — 0.35 —
SR |Slew rate at unity gain s Vius
See +25C — 0.4 —
Figure 92 Vipp) = 2.5V -40°C — 0.48 —
+85C — 0.32 —
F = 1kHz, Rs = 20Q Se ° 32 —
Vn  |Equivalent input noise voltage Figure 9; S ¢ liesc — nV/Hz
Maximum outout suin Vo= Ve, CL=20pF, RL= |+25C — 55 _
Boy | cmum OUIPUE SWINg 100kQ See 40°C — 75 — KHz
bandwidth , »
Figure 92 +85C — 45 —
Vi=10mV, CL=20pF S +250 — 525 —
B |Unity gain bandwidth AR T — 770 — MHz
Figure 94 g
+85C — 370 —
F=B1, Vi = 10mV, CL=[+25C — 40° —
¢m  |Phase margin 20pF See Figure -40°C — 43° — —
94 +85C — 38° —
Medium bias mode: Vpp = 10V
TLC2711, TLC271Al, Unit
Parameter Conditions Ta TLC271BI
Min Typ |Max —
+25C — 0.62 —
RL=100kQ, |Viepy =1V  |-40C — 0.77 —
o CL = 20pF +85C — 0.47 —
SR  [Slew Rate at Unity Gain s V/us
See +25 C — 0.56 —
Figure 92 Vipp)=5.5V  |-40C — 0.7 —
+85C — 0.44 —
_ _ F = 1kHz, Rs = 20Q . 32 —
Vn  |Equivalent Input Noise Voltage ) +25C — nV/AHz
See Figure 93
Meimum Outout Swi Vo = Vep, CL = 20pF, +25C — 35 —
By | aximum Output Swing RL = 100kQ 40C — 45 — kHz
Bandwidth ) 5
See Figure 92 +85C — 25 —
+25C — 635 —
, _ , Vi = 10mV, C = 20pF 5
B1 Unity Gain Bandwidth ) -400 C — 880 — MHz
See Figure 94 s
+85C — 480 —
F = B4, Vi=10mV, C_ = 20pF +250 — 48 —
. =B, Vi=10mV, CL = 20p 0
Ph M -40 C — 46° — —
om ase Margin See Figure 94 0
+85C — 41° —
TLC271, TLC271A, TLC271B 11 of 51 November 2014
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TLC271, TLC271A, TLC271B

Electrical Characteristics

Low bias mode
TLC271C, TLC271AC, TLC271BC
Parameter Conditions Ta Vpp = 5V Vpp = 10V Unit
Min | Typ | Max | Min | Typ. | Max
+25°C — | 1.1 10 | — | 1.1 | 10
TLC271C -
Vo=1.4V, Vic=|0t0+70C — — 12 — — 12
Vi [Input Offset Volt TLcoriac |0V Rs= +25C — (08 5 | — (0915 v
o npu sel vVoltage B m
! P 9 500, Ri= |0t0+70C — 65 | — 6.5
™Q +25°C — o024 | 2 | — |o026
TLC271BC -
0to+70 C — | — — | —
A T fficient of .
aype verage emperature Coefficient o L +9510 +70°C 11 1 pV/°C
Input Offset Voltage
Vo = Vpp/2, Vic |+25C — | o1 | 60 | — | 01| 60
lie Input Offset Current (Note 22) g pA
= Vpp/2 +70C — 7 300 | — 8 300
| Input Bias Gurrent. (Note 22) Ve =Vpp/2, Vig |+25C — | 06 | 60 | — | 07 | 60 .
npu 1as curren ote )
B p = Vpp/2 +70C — 40 | 600 | — 50 | 600 P
195°C -0.2t0|-0.3to| — |-0.2t0|-0.3t0 o v
v Common Mode Input Voltage (Note 4 4.2 9 9.2
ICR -
23 . 0.2 — | — |02
) 0t0+70°C 02t 02t | _ v
35 8.5
Vo 1o0my. R +25°C 32 | 41 | — 8 89 | —
Ve |High Level Output Voltage o ™R e 41 | — | 78 | 89 | — v
h +70°C 42 | — | 78 | 89 | —
+25°C — 0 50 | — 50
Vip =-100mV, g
VoL |Low Level Output Voltage =0 0C — 0 50 — 50 mV
oL = 0
+70C — 0 50 — 50
Large Signal Differential Volt RL = 1MQ (Not +25C 0 | 520 | 7 0 | 870 |
= ote o
Ap |219€wignatbiierential oltage L ( 0C 50 | 700 | — | 50 [10%30 | — | wimv
Gain 24) s
+70C 50 | 380 | — 50 | 660 | —
+25C 65 | 94 | — | 65 | 97 | —
CMRR |Common Mode Rejection Ratio Vic = VicRmin 0cC 60 95 — 60 97 — dB
+70°C 60 | 95 | — | 60 | 97 | —
Supply Vol Rejection Rati Vbp = 5V to 10V +250 70 o7 — 70 7 —
upply Voltage Rejection Ratio DD = (o} =
k 7 — 7 — B
SYR | (AVDD/AVE) Ve = 1.4V 0C 60 | 9 € | 9 d
+70C 60 98 — 60 98 —
lisery |Input Current (BIAS SELECT) Visey =0 +25°C — 65 — — 95 — nA
Ve=Vpp/2, Vic |+25C — | 10 | 17 | — | 14 | 23
oo |Supply Current =Vop/2, No  [0C — | 12 | 21 — | 18 | 33 HA
load +70°C — 8 14 | — | 11 20
Notes: 22. The typical values of input bias current and input offset current below 5pA were calculated.
23. This range also applies to each input individually.
24. At Vpp=5V,V-=0.25Vto2V;atVpp=10V,V-=1Vto6 V.
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TLC271, TLC271A, TLC271B

Electrical Characteristics

Low bias mode
TLC271l, TLC271Al, TLC271BI
Parameter Conditions Ta Vpp = 5V Vpp = 10V Unit
Min | Typ | Max | Min | Typ. | Max
+25°C — |11 | 10 | — | 11| 10
TLC2711 5
Vo=1.4V, Vig=|40t0+85C — — 13 — — 13
Ve |Input Offset Vot TLcerial O Rss +250 — 10915 | 7 | 09 v
o npu setl Voltage B m
| P 9 500, Ri=  [40t0+85C | — | — | 7 | — | —
1MQ +25°C — 024 | 2 — | 026
TLC271BI 5
-40t0 +85 C — — 3.5 — — 3.5
Average Temperature Coefficient of o
ayye 25t0+85C 1.1 1 V/°C
Vi Input Offset Voltage * * "
Ve =Vpp/2, Vig |+25C — | 01| 60 | — | 01 | 60
- |Input Offset Current (Note 25) ppre, Vo T pA
= Vpp/2 +85C — 24 1000 — 26 1000
, Vo = Vpp/2, Vic |+25C — | o6 | 60 | — | 07 | 60
lis Input Bias Current (Note 25) s pA
= Vpp/2 +85C — 200 | 2000 — 220 | 2000
195°C -0.2t0|-0.3to| — |-0.2t0|-0.310 o v
y Common Mode Input Voltage 4 4.2 9 9.2
ICR —
(Note 26) o -0.2to| — — |-0.2t0
-40t0 +85 C — — Y
o 35 8.5
+25°C 3 41 | — 8 89 | —
. Vip =100mV, R g
Vey  |High Level Output Voltage - 1MQ -40C 3 4.1 — 7.8 8.9 — \
+85C 3 | 42 | — | 78 | 89 | —
Ve 100my +25C — 50 | — 50
VoL |Low Level Output Voltage | 0 ‘0' ™ La0c — 50 | — 50 mv
L= g
+85C — 50 — 50
Large Signal Differential Vol RL = 1MQ (Not +250 20 | 520 | = 0 | 870 |
Avp | -2r9e Signal Differential Voltage L= TMQ (Note 7, °c 50 | 900 | — | 50 | 1550 | — | wvimv
Gain 27) 0
+85C 50 330 — 50 585 —
+25°C 65 | 94 | — | 65 | 97 | —
CMRR |Common Mode Rejection Ratio Vic = VicRmin -40°C 60 95 — 60 97 — dB
+85C 60 | 95 | — | 60 | 98 | —
Sunoly Voltage R o Vo V10 10V +25°C 70 | 97 | — | 70 | 97 | —
upply Voltage Rejection Ratio pp = 5V to , g
k -4 — S
SYR | (AVDD/AVE) Ve = 1.4V 0C 0 | o7 60 | 97 dB
+85C 60 98 — 60 98 —
lisery |Input Current (BIAS SELECT) ViseL) =0 +25°C — 65 — — 95 — nA
Ve =Vpp/2, Vig |+25C — | 10 | 17 | — | 14 | 23
loo  |Supply Current =Vop/2, No  |-40°C — | 16 | 27 | — | 25 | 43 HA
load +85°C — | 17 | 13 | — | 10 | 18
Notes: 25. The typical values of input bias current and input offset current below 5pA were calculated.
26. This range also applies to each input individually.
27. AtVpp=5V,V-=025V1to2V;atVpp=10V,V-=1V1to6 V.
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TLC271, TLC271A, TLC271B

Electrical Characteristics

Low bias mode: Vpp = 5V

TLC271C, TLC271AC, Unit
Parameter Conditions Ta TLC271BC
Min Typ [Max —
+25C — 0.03 —
RL=1MQ, Vippy = 1V 0C — 0.04 —
o CL = 20pF +70°C — 0.03 —
SR |[Slew Rate at Unity Gain 0 Vius
See +25C — 0.03 —
Figure 92 Vippy =25V [0C — 0.03 —
+70C — 0.02 —
. . F = 1kHz, Rs = 20Q o 68 _
Vn Equivalent Input Noise Voltage . +25C — nV/AHz
See Figure 93
Maxi Output Swi Ve = Vep, CL = 20pF, R 1MQ+25°C — —
aximum Output Swing o= Ven, CL = 20pF, R = g
B 0C — — kH
M Bandwidth See Figure 92 5 6 z
+70C — 45 —
+25C — 85 —
, ) ) Vi =10mV, CL = 20pF s
B4 Unity Gain Bandwidth . 0C — 100 — MHz
See Figure 94 5
+70 C — 65 —
F = B4, Vi=10mV, CL = 20pF 1250 — el —
. =D, Vi=1UmV, UL = 2Up °
Phase M — o — .
om ase Margin See Figure 94 0 Co 36
+70 C — 30° —
Low bias mode: Vpp = 10V
TLC271C, TLC271AC, Unit
Parameter Conditions Ta TLC271BC
Min Typ [Max —
+25C — 0.05 —
RL=1MQ, |Viepp=1V  [0C — 0.05 —
o CL = 20pF +70C — 0.04 —
SR  [Slew Rate at Unity Gain g V/us
See +25C — 0.04 —
Figure 92 Vippy =55V [0°C — 0.05 —
+70C — 0.04 —
) ) F = 1kHz, Rs = 20Q o 68 —
Vn  |Equivalent Input Noise Voltage ) +25C — nV/AHz
See Figure 93
Maximum Output Swi Ve = Ve, C 20FR-1MQ+25°C — ! —
Be aX|ml.Jm utput Swing = .H, L=20pF, RL= 0C — 13 — KHz
Bandwidth See Figure 92 g
+70C — 0.9 —
+25C — 110 —
, _ , Vi = 10mV, CL = 20pF =
B1 Unity Gain Bandwidth ) 0C — 125 — MHz
See Figure 94 s
+70C — 90 —
F =B, Vi=10mV, CL=20 F+250C — %" —
. = D1, Vi =1UmV, L=2cUp ©
Phase M — 40° — _
om ase Margin See Figure 94 0 Co 0
+70C — 34° —
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TLC271, TLC271A, TLC271B

Electrical Characteristics

Low bias mode: Vpp = 5V

TLC2711, TLC271Al, Unit
Parameter Conditions Ta TLC271BI
Min Typ [Max —
+25C — 0.03 —
RL=1MQ, |Viem=1V  |-40C — 0.04 —
o CL = 20pF +85C — 0.03
SR |Slew Rate at Unity Gain g Vius
See +25C — 0.03
Figure 92 Vipp) =25V |-40°C — 0.04 —
+85C — 0.02 —
. , F = 1kHz, Rs = 20Q . 68 —
Vn Equivalent Input Noise Voltage ) +25C — nV/ANHz
See Figure 93
Maximum Output Swi Ve = Ve, G = 20pF, R = M [P228 — > —
Beu axmgm utput Swing = .H, L=ecUpF, AL = -4ODC — 7 - KHz
Bandwidth See Figure 92 g
+85C — —
+25C — 85 —
) . ) Vi =10mV, CL = 20pF 5
B4 Unity Gain Bandwidth ] -40 C — 130 — MHz
See Figure 94 s
+85C — 55 —
+25C — 34° —
. F =B, Vi=10mV, CL = 20pF O
Om Phase Margin ) -40 C — 38° — —
See Figure 94 5
+85C — 28° —
Low bias mode: Vpp = 10V
TLC2711, TLC271Al, Unit
Parameter Conditions Ta TLC271BI
Min Typ |Max —
+25C — 0.05 —
R.=1MQ,  |[Viem=1V  |-40C — 0.06 —
o CL = 20pF +85C — 0.03 —
SR  [Slew Rate at Unity Gain s V/us
See +25 C — 0.04 —
Figure 92 Vipp) =55V |-40C — 0.05 —
+85C — 0.03 —
) ) F = 1kHz, Rs = 20Q o 68 —
Vn Equivalent Input Noise Voltage . +25C — nV/ANHz
See Figure 93
Maxi i Ve = Ve, G = 20pF, R = M P28 — 1 —
Bewy aX|ml.Jm Output Swing = .H, L =2UpF, L= 20°C — 14 — KHz
Bandwidth See Figure 92 g
+85C — 0.8 —
+25C — 110 —
. . ) Vi =10mV, CL = 20pF s
B1 Unity Gain Bandwidth . -400 C — 155 — MHz
See Figure 94 0
+85C — 80 —
+25C — 38° —
, F=B1, Vi=10mV, CL=20pF
Om Phase Margin . -40 C — 42° — —
See Figure 94 s
+85C — 32° —
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TLC271, TLC271A, TLC271B

Typical Performance Characteristics Table Index of Graphs

Figure
High Bias Mode Medium Bias Low Bias Mode
Mode
Ve Input Offset Voltage Distribution 12 31,32 61,62
vs. High Level Output Current 3,4 33,34 63,64
Vey High Level Output Voltage vs. Supply Voltage 5 35 65
vs. Free Air Temperature 6 36 66
vs. Common Mode Input Voltage 7,8 37,38 67,68
vs. Differential Input Voltage 9 39 69
Vo Low Level Output Voltage
vs. Free Air Temperature 10 40 70
vs. Low Level Output Current 11,12 41,42 71,72
I\_/zrg:g?gr;?rl] Differential vs. Supply Voltage 13 43 73
Avp
vs. Free Air Temperature 14 44 74
lis Input Bias Current vs. Free Air Temperature 15 45 75
ljo Input Offset Current vs. Free Air Temperature 15 45 75
Common Mode Input
Vic Voltage vs. Supply Voltage 16 46 76
vs. Supply Voltage 17 47 77
Ibp Supply Current
vs. Free Air Temperature 18 48 78
vs. Supply Voltage 19 49 79
SR Slew Rate
vs. Free Air Temperature 20 50 80
Isel Bias Select Current vs. Supply Voltage 21 51 81
Maximum Peak to Peak
Ve(epp) Output Voltage vs. Frequency 22 52 82
vs. Free Air Temperature 23 53 83
B1 Unity Gain Bandwidth
vs. Supply Voltage 24 54 84
Large Signal Differential
Avp Voltage Gain vs. Frequency 29,30 59,60 89,90
vs. Supply Voltage 25 55 85
Om Phase Margin vs. Free Air Temperature 26 56 86
vs. Capacitive Load 27 57 87
Equivalent Input Noise
Vn Voltage vs. Frequency 28 58 88
o | FPase Shift vs. Frequency 29,30 59,60 89,90
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TLC271, TLC271A, TLC271B

Typical Performance Characteristics High Bias Mode

Distribution of TLC271 Input Offset Voltage Distribution of TLC271 Input Offset Voltage
60% 60%
Vdd=5V Vdd= 10V
50% TA=25°C 50% TA=25C
High Bias Mode High Bias Mode
2857 units 2857 units
40% 40%
2 2
s 5
& 30% & 30%
£ £
8 s
2 g
20% 20%
10% 10%
1% 1%
0% 0%
-1.5 -1 0.5 0 0.5 1 15 -15 -1 05 0 0.5 1 15
Vio - Input Offset Voltage mV Vio - Input Offset Voltage mV
Figure 1 Figure 2
High-Level output voltage High-Level output voltage
Vs Vs
High-Level output current High-Level output current
5 \ 18
\
Vip=100mV
TL\D=25°C Vip=100mY
16 T80 —
4 \\ V=5V ) N Vop=16V
> T—
? \ f —
@ \-..._ =] ---"'--—.__
N — g
= 3 Vpo=4V. S
o \ >
1>- \ ‘é 1
E_ \--.._ 5 \ Voos 1oV
3 5 A Vo I o g
2 2 [4) —
o \ > ——
; \ - i
5 B S
T T4
= >
o
>
2
o i}
0 2 . 4 6 & 10 i 5 18 BT B 3N 3 41
lon = High-Level Output current-mA Ion - High-Level Output current- mA
Figure 3 Figure 4
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TLC271, TLC271A, TLC271B

Typical Performance Characteristics High Bias Mode

Vou-High-Level Output Voltage-V
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150

High-Level output voltage

Vs
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High-Level output voltage
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Free Air Temperature

TLC271, TLC271A, TLC271B
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Low-level output voltage Low-level output voltage
Vs Vs
common-mode input voltage commen-mode input voltage
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\ VDD=5V VDD=10V
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Typical Performance Characteristics High Bias Mode
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Typical Performance Characteristics High Bias Mode
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Typical Performance Characteristics High Bias Mode

Supply current Supply current
vs Vs
Supply Voltage Free-Air Temperature
1200 .
1000
\P{IO=L\\"'DD(11’,2 ‘ Vo=Vpp/2
oLoa T=40C om No Load Y=y
1000 —=1 Ny e
g 500 - e 25T <{ < T Vpp=5\" “%
é | 700 | ':;' &0 \'--..
c
g 600 g \
o | 125% 1 g ™
2> | >
§ 2 4w
400 =
]
L : T w
£ / £
200 £ 200
100
0 0
0 z 4 6 8 10 12 M 18 - 25 9 2 50 75 w W
VoD - Supply Voltage - V T, - Free-Air Temperature - 3
Figure 17 Figure 18
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