TLV277x, TLV277xA
FAMILY OF 2.7-V HIGH-SLEW-RATE RAIL-TO-RAIL OUTPUT
OPERATIONAL AMPLIFIERS WITH SHUTDOWN

SLOS209G - JANUARY 1998 - REVISED FEBRUARY 2004

® High Slew Rate ... 10.5V/us Typ ® 2 pA Input Bias Current
® High-Gain Bandwidth ...5.1 MHz Typ ® Characterized From T p = -55°C to 125°C
® Supply Voltage Range 2.5V to 5.5V ® Available in MSOP and SOT-23 Packages
® Rail-to-Rail Output ® Micropower Shutdown Mode ...Ipp <1uA
® 360 uV Input Offset Voltage ® Available in Q-Temp Automotive
® Low Distortion Driving 600- Q High Reliability Automotive Applications
0.005% THD+N Configuration Control / Print Support
® 1 mA Supply Current (Per Channel) Quialification to Automotive Standards
® 17 nV/VHz Input Noise Voltage
description

The TLV277x CMOS operational amplifier family combines high slew rate and bandwidth, rail-to-rail output
swing, high output drive, and excellent dc precision. The device provides 10.5 V/us of slew rate and 5.1 MHz
of bandwidth while only consuming 1 mA of supply current per channel. This ac performance is much higher
than current competitive CMOS amplifiers. The rail-to-rail output swing and high output drive make these
devices a good choice for driving the analog input or reference of analog-to-digital converters. These devices
also have low distortion while driving a 600-Q load for use in telecom systems.

These amplifiers have a 360-uV input offset voltage, a 17 nV/AVHz input noise voltage, and a 2-pA input bias
current for measurement, medical, and industrial applications. The TLV277x family is also specified across an
extended temperature range (-40°C to 125°C), making it useful for automotive systems, and the military
temperature range (-55°C to 125°C), for military systems.

These devices operate from a 2.5-V to 5.5-V single supply voltage and are characterized at 2.7 V and 5 V. The
single-supply operation and low power consumption make these devices a good solution for portable
applications. The following table lists the packages available.

FAMILY PACKAGE TABLE

NUMBER PACKAGE TYPES UNIVERSAL
DEVICE OF SHUTDOWN EVM BOARD
CHANNELS | PDIP | CDIP | SOIC | SOT-23 | TSSOP | MSOP | LCCC | CPAK
TLV2770 1 8 — 8 — — 8 — — Yes
TLV2771 1 — — 8 5 — — — — —
TLV2772 2 8 8 8 — 8 8 20 10 — Refer to the EVM
Selection Guide
TLV2773 2 14 — 14 — — 10 — — Yes (Lit# SLOU060)
TLV2774 4 14 — 14 — 14 — — — —
TLV2775 4 16 — 16 — 16 — — — Yes
A SELECTION OF SINGLE-SUPPLY OPERATIONAL AMPLIFIER PRODUCTS 1
VpbD BW SLEW RATE | Ipp (per channel)
DEVICE RAIL-TO-RAIL
) (MHz) (Vlus) (uA)
TLV277X 25-6.0 51 10.5 1000 (6]
TLV247X 27-6.0 2.8 15 600 110
TLV245X 27-6.0 0.22 0.11 23 110
TLV246X 2.7-6.0 6.4 1.6 550 1/0

T All specifications measured at 5 V.

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.

This document contains information on products in more than one phase

Copyright © 1998-2004, Texas Instruments Incorporated

of de_\lle_lopli:lsen!. The status of each device is indicated on the page(s) @ On products compliant to MIL-PRF-38535, all parameters are tested
pecitying I unless otherwise noted. On all other products, production
l EXAS p ing does not ily include testing of all parameters.
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TLV2770 and TLV2771 AVAILABLE OPTIONS

PACKAGED DEVICES
Viomax AT 25°C
TA (mv) SMALL OUTLINE SOT-23 MSOP PLASTIC DIP
(D) (DBV) (DGK) (P)
o o TLV2770CD — TLv2770CDGKT TLV2770CP
0°Cto70°C 25 TLV2771CD TLV2771CDBV — —
25 TLV2770ID — TLV2770IDGKT TLV2770IP
' TLV2771ID TLV27711DBV — —
-40°C to 125°C
16 TLV2770AID — — TLV2770AIP
' TLV2771AID — — —
T This device is in the Product Preview stage of development. Please contact your local TI sales office for availability.
TLV2772 and TLV2773 AVAILABLE OPTIONS
PACKAGED DEVICES
Viomax AT 25°C
TA 10 (mv) SMALL OUTLINE MSOP MSOP PLASTIC DIP PLASTIC DIP
(D) (DGK) (DGS) (N) (P)
o 5 TLV2772CD TLV2772CDGK — — TLV2772CP
0"Cto70°C 25 TLV2773CD — TLV2773CDGS TLV2773CN —
25 TLV2772ID TLV2772IDGK — — TLV2772IP
’ TLV2773ID — TLV2773IDGS TLV2773IN —
—40° 125°
0°Cto125°C 16 TLV2772AID — — — TLV2772AIP
’ TLV2773AID — — TLV2773AIN —
TLV2774 and TLV2775 AVAILABLE OPTIONS
PACKAGED DEVICES
Viomax AT 25°C
TA 10 (mv) SMALL OUTLINE PLASTIC DIP PLASTIC DIP TSSOP
(D) (N) (P) (PW)
TLV2774CD — TLV2774CP TLV2774CPW
o] O,
0°Cto70°C 2.1 TLV2775CD TLV2775CN — TLV2775CPW
27 TLV27741D — TLV2774IP TLV27741PW
' TLV2775ID TLV2775IN — TLV2775I1PW
-40°C to 125°C
21 TLV2774AID — TLV2774AIP TLV2774AIPW
' TLV2775AID TLV2775AIN — TLV2775AIPW

TLV2772M/Q AND TLV2772AM/Q AVAILABLE OPTIONS

PACKAGED DEVICES

Vjpomax AT 25°C SMALL CERAMIC
-
A (mV) OUTLINE CHIP (CF?(TR'ER CER/(\J'\Q)C DIP FLATPACK T(SPSWO)P
(D) (V)
25 TLV2772QD¥ — — — TLV2772QPWH
-40°C to 125°C
1.6 TLV2772AQD¥ — — — TLV2772AQPWH
E5C 10 125°C 25 TLV2772MD TLV2772MFK TLV2772MJIG TLV2772MU —
— 0 0 0,
1.6 TLV2772AMD TLV2772AMFK | TLV2772AMIG TLV2772AMU —
¥ Available in tape and reel
‘Ui TEXAS
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PACKAGE SYMBOLS

PACKAGE TYPE PINS PART NUMBER symBoLt
TLV2771CDBV VAMC
SOT23 5 Pin
TLV27711DBV VAMI
TLV2770CDGK xXTIABO
. TLV2770IDGK XXTIABP
8 Pin TLV2772CDGK XXTIAAF
MSOP TLV2772IDGK xXTIAAG
TLV2773CDGS XXTIABQ
10 Pin
TLV2773IDGS XXTIABR

T xx represents the device date code.

TLV277x PACKAGE PINOUT

TLV2772M AND TLV2772AM

FK PACKAGE
(TOP VIEW)
5 &
OO0 0L N0
zZaz>2Z
/4 S | | - - -
3 2 1 2019
NC [] 4 18[] NC
1IN-[] 5 17[] 20UT
NC []6 16[] NC
1N+ []7 15[] 2IN-
NC []8 14[] NC
9 10 11 12 13
I I e |
OB xo
z2Z2Zz2zZ
O] ~

NC - No internal connection

*9 TEXAS
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TLV2770
D, DGKT OR P PACKAGE
(TOP VIEW)

TLV277x PACKAGE PINOUTS (1)

TLV2771
DBV PACKAGE
(TOP VIEW)

TLV2771
D PACKAGE
(TOP VIEW)

NC I
IN- [T
IN+ [T
GND [TC

1 8
2_-D—L7
3" 6
4

5

11 SHDN
[ L1 Vpp
T OUT
TJNC

TLV2772
D, DGK, JG, P, OR PW PACKAGE
(TOP VIEW)

10UT [
1IN-[T
1IN+ [T
GND [T

4

4

8

7
ﬁe
5

11 Vpp
T1 20UT
11 2IN-
T 2IN+

(TOP VIEW)

TLV2773
D OR N PACKAGE

10UT [T
1IN- [T
1IN+ [
GND [T
NC [T
1SHDN [T
NC [T

1
2
3

4
5
6
7

%

14
13
12
11
10

© ©

[ T1 Vbp
11 20UT
T 2IN-
T 2IN+
11 NC
T 2SHDN
[ T1 NC

out [t

GND [ |2

IN+ [ ]

5] Vbp

4[] IN-

TLV2772M AND TLV2772AM
U PACKAGE
(TOP VIEW)

Ne []
10UT []
1IN -]
1IN + ]
GND ]

1 10
2 9
3% 5
5 6

] NC

] Vpp +
] 20UT
] 2IN -
] 2IN +

TLV2774
D, N, OR PW PACKAGE

(TOP VIEW)

10UTCI] 1 14
1IN-T 2%%13
1IN+ 3 12

VDDEI: 4

2IN+[1] 5 10
2IN-CT 6%% 9
20uTC 7 8

[T140UT
[ T14IN-
[T1 4IN+
T1GND
[T 3IN+
[T 3IN-
[ T130UT

11

Nc [T
IN- 1]
IN+ I
GND [

1 8
Z—FD_L7
3- 6
4

5

11 NC
L Vpp
11 ouT
T1 NC

TLV2773
DGS PACKAGE

(TOP VIEW)

10UT [
1IN-
1IN+
GND [T
1SHDN [

1 10
2 9
3% s 2IN-
4 €7:|:| 2IN+
5 6

T Vpp
11 20UT

11 2SHDN

TLV2775
D, N, OR PW PACKAGE

(TOP VIEW)

1out [ 4
1uNn-0 -
1N+ 1 3
VDD EE 4
2IN+ [ 5
2IN-[ 6

20UT [ 7

12SHDN [T 8

At
W

16
15
14
13
12
11
10

9

11 40UT
[T 4IN-
[T 4IN+
11 GND
[T 3IN+
[T 3IN-
11 30UT
[T 3/4SHDNM

T This device is in the Product Preview stage of development. Please contact your local Tl sales office for availability.
(1) SOT-23 may or may not be indicated

TYPICAL PIN 1 INDICATORS

&

O

? Pin 1

Printed or
Molded Dot

0 [
)

Stripe

&

? Pin 1

Bevel Edges

A i W= §

=2

? Pin 1

Molded "U” Shape
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted) T
Supply voltage, Vpp (SEE NOtE 1) ... e e e e 7V
Differential input voltage, Vip (See NOte 2) . ... . i +*Vpp
Input voltage range, V| (any input, see Note 1) . ... ...t -0.3Vto Vpp
Input current, [ (ANY INPUL) . ... e +4 mA
OUIPUL CUITENE, [ . oo e e e e +50 mA
Total CUIMENEINIO VD 4« c vttt et e et e et e e e e e e e e e e e e 50 mA
Total current oUt Of GND . ..o o 50 mA
Duration of short-circuit current (at or below) 25°C (see Note 3) . ..., unlimited
Continuous total power dissipation . ............ i See Dissipation Rating Table
Operating free-air temperature range, Ta: Csuffix ......... ... i i, 0°Cto 70°C

Isuffix ... —40°C to 125°C
QSUFfiX « o -40°C to 125°C
MSUFfiX .o —-55°C to 125°C
Storage temperature range, Totg «oveere —65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ............c.ccviiiiiiiinennnn. 260°C

t 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. Allvoltage values, except differential voltages, are with respect to GND.

2. Differential voltages are at the noninverting input with respect to the inverting input. Excessive current flows when input is brought
below GND - 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

DACKAGE Ta < 25°C DERATING FACTOR Ta = 70°C Tp = 85°C Ta = 125°C
POWER RATING ~ ABOVE Tp =25°C  POWER RATING POWER RATING POWER RATING

D 725 mwW 5.8 MW/°C 464 mw 377 mwW 145 mw
DBV 437 mw 3.5 mW/°C 280 mwW 227 mwW 87 mwW
DGK 424 mwW 3.4 mW/°C 271 mwW 220 mW 85 mw
DGS 424 mw 3.4 mW/°C 271 mwW 220 mwW 85 mwW
FK 1375 mw 11.0 mW/°C 672 MW 546 mW 210 mw
JG 1050 mwW 8.4 mW/°C 880 mwW 714 mwW 275 mW
1150 mwW 9.2 mW/°C 736 mw 598 mW 230 mw

1000 mwW 8.0 MW/°C 640 mW 520 mwW 200 mwW

PW 700 mwW 5.6 mW/°C 448 mw 364 mwW 140 mw
u 675 MW 5.4 mW/°C 432 mw 350 mwW 135 mwW

recommended operating conditions

C SUFFIX I SUFFIX Q SUFFIX M SUFFIX
UNIT
MIN MAX MIN MAX MIN MAX MIN MAX
Supply voltage, Vpp 2.5 6 25 6 25 6 2.5 6 Vv
Input voltage range, V| GND Vpp+-13| GND Vpp+-13]| GND Vpp+-13| GND Vpp+-1.3 \
Common-mode input voltage, V|c GND Vpp+-13| GND Vpp+-13| GND Vpp+-13| GND Vpp+-13 \Y
Operating free-air temperature, Ta 0 70 -40 125 -40 125 -55 125 °C
¥ 1,
[ EXAS
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electrical characteristics at specified free-air temperature, V

DD = 2.7 V (unless otherwise noted)

TLV277xC
PARAMETER TEST CONDITIONS TA'r UNIT
MIN TYP MAX
25°C 0.48 2.5
TLV2770/1/2 = —
\FZIC _50(; o xo =0, Lasy Full range 0.53 2.7
Y Input offset voltage = ) =11 ) mvV
10 P g e load DD 25°C 08 27
TLV2773/4/5 | NO lo&
Full range 0.86 2.9
Temperature coefficient of input 25°Cto o
VIO offset voltage 125°C 2 wvieC
— - 25°C 1 60
Vic =0, Vo =0,
| Input offset current A
10 P Rg=50Q Vpp =%1.35V | Full range 2 100 P
25°C 2 60
I Input bias current A
B putbias cu Full range 6 100| P
25°C 2.6
| =-0.675 mA
OH Full range 2.5
V, High-level output volt \%
OH gh-level output voltage 255G >4
| =-22mA
OH Full range 2.1
25°C 0.1
Vic=135YV, loL =0.675 mA
ovel | IC oL Full range 0.2
V Low- \%
oL ow-level output voltage 250 021
Vic=135YV, loL=2.2mA
IC oL Full range 0.6
Large-signal differential voltage Vic=1.35V, R = 10 kO, 25°C 20 380
AvD o _ ! VimV
amplification Vo=06Vto21V Full range 13
ri(d) Differential input resistance 25°C 1012 Q
Ci(c) Common-mode input capacitance |f=10 kHz 25°C 8 pF
Zo Closed-loop output impedance f =100 kHz, Ay =10 25°C 25 Q
Vic=0t0 15V, Vo = Vpp/2, 25°C 60 84
CMRR Common-mode rejection ratio IC_ o oD dB
Rs=50Q Full range 60 82
‘ Supply voltage rejection ratio Vpp= 27Vto5V, Vic=Vpp/2 25°C 70 89 B
SVR (AVDD /AV|0) No load Fullrange | 70 84
25°C 1
IDD Supply current (per channel) Vo = Vpp/2, No load mA
Full range
i 25°C 0.8 15
IDD(SHDN) Supply current in shutdown (per WA
channel) Full range 1.3
TLV2770 1.47
Turnon voltage _ o
V(ON) level TLV2773 Ay=5 25°C 1.43 v
TLV2775 1.40
TLV2770 1.27
Turnoff voltage _ R
V(OFF) level TLV2773 Ay=5 25°C 1.21 v
TLV2775 1.20
T Full range is 0°C to 70°C.
3 1,
I EXAS
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operating characteristics at specified free-air temperature, V

DD = 2.7 V (unless otherwise noted)

TLV277xC
PARAMETER TEST CONDITIONS TAT UNIT
MIN TYP  MAX
25°C 5 9
. ) Vo(pp) =08V, C| =100 pF,
SR Slew rate at unity gain R| = 10 kQ Full 47 5 Vius
range
f=1kHz 25°C 21 Wi
V Equivalent input noi It nV/NHz
n quivalent input noise voltage = 10 Kz 757G 17
f=0.1Hzto1Hz 0.33
V Peak-to-peak ivalent input noi It 25°C A%
N(PP) eak-to-peak equivalent input noise voltage = 01lHzto 10 e 0.66 n
In Equivalent input noise current f=100 Hz 25°C 0.6 fANHz
Ay=1 0.0085%
- ) . R =600 Q,
THD + N  Total harmonic distortion plus noise fl_l KHz Ay =10 25°C 0.025%
Ay = 100 0.12%
. ) f=10 kHz, Ry =600 Q, o
Gain-bandwidth product C| = 100 pF 25°C 4.8 MHz
/;Y = :11’\/ 0.1% 25°C 0.186
ts Settling time ng ?500 o us
) o .
CL = 100 pF 0.01% 25°C 0.3
om Phase margin at unity gain 25°C 46°
- - Rl =600 Q, CL =100 pF
Gain margin 25°C 12 dB
T Full range is 0°C to 70°C.
3 15
[ EXAS
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electrical characteristics at specified free-air temperature, V

DD = 5 V (unless otherwise noted)

TLV277xC
PARAMETER TEST CONDITIONS TAT UNIT
MIN  TYP MAX
25°C 0.5 2.5
TLV2770/1/2 = —
Vic =0, Vo =0, Full range 06 27
Vio Input offset voltage Rs =50 Q, Vpp =125V, 5 07 oo mvV
TLv2773/4/5 | No load
Full range 0.78 2.7
Temperature coefficient of input 25°C to 9 Ve
VIO offset voltage 125°C H
— — 25°C 1 60
Vic =0, Vo =0,
| Input offset current A
10 P Rg =50 Q Vpp =+25V Full range 2 100 P
25°C 2 60
| Input bias current A
B putbias cu Full range 6 100| P
25°C 4.9
| =-1.3mA
OH 3 Full range 4.8
VOH High-level output voltage 2550 a7 \%
| =-42mA
OH Full range 4.4
25°C 0.1
Vic=25YV, loL. =13 mA
IC oL Full range 0.2
V Low-level output voltage \
oL nrievetodlput votag 25°C 0.21
Vic=25V, | =4.2mA
IC oL Full range 0.6
Large-signal differential voltage Vic=25V, RL =10 kQ, 25°C 20 450
AvD o _ VimV
amplification Vo=1Vto4V Full range 13
ri(d) Differential input resistance 25°C 1012 Q
Ci(c) Common-mode input capacitance f=10kHz 25°C 8 pF
Zo Closed-loop output impedance f =100 kHz, Ay =10 25°C 20 Q
Vic=0t03.7V, Vo = Vpp/2, 25°C 70 96
CMRR Common-mode rejection ratio R|SC: 50 Q o bD Full range 70 93 dB
‘ Supply voltage rejection ratio Vpp= 27Vto5V, Vic=Vpp/2, 25°C 70 89 B
SVR (AVpp /AV|0) No load Fullrange | 70 84
25°C 1
IDD Supply current (per channel) Vo =Vpp/2, No load mA
Full range
| Supply current in shutdown (per 25°C 08 15 A
DD(SHDN) - channel) Full range 1.3 H
TLV2770 2.59
V(ON) Turnon voltage level | TLV2773 Ay =5 25°C 2.47 \Y%
TLV2775 2.48
TLV2770 241
V(OFF) Turnoff voltage level | TLV2773 Ay =5 25°C 2.32 \Y%
TLV2775 2.29
T Full range is 0°C to 70°C.
3 1,
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operating characteristics at specified free-air temperature, V

DD = 5 V (unless otherwise noted)

TLV277xC
PARAMETER TEST CONDITIONS TAT UNIT
MIN TYP MAX
25°C 5 10.5
. ) Vo(pp) =2V, C| =100 pF,
SR Slew rate at unity gain R[ = 10 kQ Full 07 6 Vius
range
f=1kHz 25°C 17 Wi
V Equivalent input noi It nVAHz
n quivalent input noise voltage = 10 kM2 2570 12
f=0.1Hzto1lHz 0.33
V Peak-to-peak equivalent input noise voltage 25°C v
N(PP) peaked P 9% [f=01Hzto 10 Hz 0.86 H
In Equivalent input noise current f=100 Hz 25°C 0.6 fANHz
Ay=1 0.005%
- ) . R =600 Q,
THD + N Total harmonic distortion plus noise fl_l KkHz Ay =10 25°C 0.016%
Ay = 100 0.095%
. ) f=10 kHz R =600 Q
- th t ' " | 25° 1 MH
Gain-bandwidth produc CL = 100 pF 5°C 5 z
/S*Y = :12’ v 0.1% 25°C 0.335
ts Settling time Rf‘i ;500 o us
) o o
CL = 100 pF 0.01% 25°C 0.6
om Phase margin at unity gain 25°C 46°
- - R =600 Q, CL =100 pF
Gain margin 25°C 12 dB
TLV2770 1.2
- . Ay =5, R = Open,
TLV2773 o 24
t(ON) Amplifier turnon time Measured to 50% point 25°C us
TLV2775 1.9
TLV2770 335
. . Ay =5 R = Open,
TLV2773 ° 444
t(OFF) Amplifier turnoff time Measured to 50% point 25°C ns
TLV2775 345
T Eull range is 0°C to 70°C.
3 1,
[ EXAS
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electrical characteristics at specified free-air temperature, V

DD = 2.7 V (unless otherwise noted)

TLV277xI TLV277xAl
PARAMETER TEST CONDITIONS TAT UNIT
MIN  TYP MAX MIN  TYP MAX
— _ 25°C 0.48 2.5 0.48 1.6
TLVv2770/1/2 |VIC =0 VO =0,
v Input offset Rg=50Q Full range 0.53 2.7 0.53 1.9 v
10 voltage Vpp =+1.35V, 25°C 08 27 o8 21| ™
TLV2773/4/5
No load Full range 086 2.9 086 2.2
Temperature coefficient of input 25°C to 5 5 VPG
VIO offset voltage 125°C "
— — 25°C 1 60 1 60
o Input offset current Vic=0. Vo =0, pA
Rg =50 Q Full range 2 125 2 125
25°C 2 60 2 60
| Input bias current A
B P Full range 6 350 6 350| P
25°C 2.6 2.6
| =-0.675mA
OH Full range 25 2.5
V, High-level output voltage \%
OH gh-levetoufput voltag 25°C 2.4 2.4
| =-2.2mA
OH Full range 2.1 2.1
Vic =135V, 25°C 0.1 0.1
loL =0.675 mA Full range 0.2 0.2
V Low-level output voltage \
oL P g Vic =135V, 25°C 0.21 0.21
loL=2.2mA Full range 0.6 0.6
A Large-signal differential voltage \é:_c-:li)-i?)v’ 25°C 20 380 20 380 vimv
VD e . = s
amplification Vo=06Vto21V |[Fullrange 13 13
ri(d) Differential input resistance 25°C 1012 1012 Q
Ci(c) Common-mode input f= 10 kHz, 25°C 8 8 pF
capacitance
. f= 100 kHz, .
Zo Closed-loop output impedance Ay = 10 25°C 25 25 Q
Vic=0to 15V, 25°C 60 84 60 84
CMRR Common-mode rejection ratio Vo =Vpp/2, dB
Rg =50 Q Full range 60 82 60 82
Supply voltage rejection ratio VDD = 27VI05V, | 25°C 089 089
ksVR (AVpp /AV|0) Vic =Vbp/2, dB
DD 10 No load Full range 70 84 70 84
Vo =Vpp/2, 25°C 1 1
IDD Supply current (per channel) NG load Full ange mA
i 25°C 0.8 15 0.8 15
IDD(SHDN) Supply current in shutdown (per WA
channel) Full range 13 13

T Full range is - 40°C to 125°C.

10
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electrical characteristics at specified free-air temperature, V

(continued)

DD = 2.7 V (unless otherwise noted)

DARAMETER TEST ot TLV277xI TLV277xAl
UNIT
CONDITIONS A MIN  TYP MAX| MIN TYP MAX

TLV2770 1.47 1.47

V(ON) Turnon voltage level TLV2773 Ay =5 25°C 1.43 1.43 \%
TLV2775 1.40 1.4
TLV2770 1.27 1.27

V(OFF) Turnoff voltage level TLV2773 Ay =5 25°C 1.21 1.21 \%
TLV2775 1.20 1.2

T Full range is - 40°C to 125°C.

operating characteristics at specified free-air temperature, V

DD = 2.7 V (unless otherwise noted)

¥ TLV277xI TLV277xAl
PARAMETER TEST CONDITIONS UNIT
A MIN TYP MAX MIN TYP MAX
25°C 5 9 5 9
. - | Voprp)=0.8V, C| =100 pF,
SR Slew rate at unity gain (PP) V/us
YOI IR =10k Full |7 6 4.7 6 H
range
Equivalent input noise f=1kHz 25°C 21 21 —
Vi guivatent input noi VAT
voltage =10 kHz 25°C 17 17
Peak-to-peak f=0.1Hzto 1 Hz 25°C 0.33 0.33 uv
VN(PP) equivalent input noise
voltage f=0.1 Hz to 10 Hz 25°C 0.86 0.86 uv
I Equivalent input noise f =100 Hz 25°C 0.6 0.6 ANAZ
current
Ay=1 0.0085% 0.0085%
Total harmonic R =600 Q, _ o o 5
THD+N distortion plus noise f=1kHz Av =10 25°C 0.025% 0.025%
Ay =100 0.12% 0.12%
Gain-bandwidth f=10kHz, R =600 Q, o
product Cp =100 pF 25°C 48 48 MHz
Ay =-1, o
Step = 0.85V to 0.1% 25°C 0.186 0.186
tg Settling time 185V, us
R =6002, 0.01% 25°C 3.92 3.92
CL =100 pF
om Ph_ase margin at unity 2550 46° 46°
gain R =600 Q, C| =100 pF
Gain margin 25°C 12 12 dB
T Full range is —40°C to 125°C.
ol
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TLV277x, TLV277xA
FAMILY OF 2.7-V HIGH-SLEW-RATE RAIL-TO-RAIL OUTPUT

OPERATIONAL AMPLIFIERS WITH SHUTDOWN

SLOS209G - JANUARY 1998 - REVISED FEBRUARY 2004

electrical characteristics at specified free-air temperature, V

DD = 5 V (unless otherwise noted)

ARAMETER TEST + TLV277xI TLV277xAl
CONDITIONS TA MIN _ TYP MAX | MIN TvP MmAx | TN
TLv2770/1/2 | VICc =0, Noload 25°C 05 25 05 19
Vo =0, Full range 0.6 2.7 0.6 1.9
Vio Input offset voltage Rg =50 Q 2550 0.7 25 07 21 mV
TLV2773/4/5 =
VDD =$25V Full range 078 2.7 078 2.2
Temperature coefficient of input 25°C to 5 5 Ve
avio offset voltage Vic=0 125°C "
Vo =0, 25°C 1 60 1 60
| Input offset current ’ A
10 P Rg =50 Q, Full range 2 125 2 15| P
VDD =25V 25°C 2 60 2 60
| Input bias current A
B putblas cu Full range 6 350 6 350| P
25°C 4.9 49
| =-1.3mA
OH 3 Full range 4.8 4.8
VOH High-level output voltage 25°C 17 17 \
| =-42mA
OH Full range 4.4 4.4
Vic=25V, 25°C 0.1 0.1
loL=1.3mA Full range 0.2 0.2
V Low-level output voltage \
oL P g Vic =25V, 25°C 0.21 0.21
loL=4.2mA Full range 0.6 0.6
A Large-signal differential voltage \Ig:_c—:li)-ig\z/’ 25°C 20 450 20 450 Vimv
VD g . = 5
amplification Vo=1Vto4V Full range 13 13
ri(d) Differential input resistance 25°C 1012 1012 Q
Ci(c) Common-mode input capacitance | f=10 kHz 25°C 8 8 pF
Zg Closed-loop output impedance fA\:/ 1=0§)0kHz, 25°C 20 20 Q
Vic=0t0 3.7V, 25°C 60 96 70 96
CMRR Common-mode rejection ratio Vo =Vpp/2, dB
Rg =50 Q Full range 60 93 70 93
" Supply voltage rejection ratio x:DCD-:VZD.;\//ZtO SV, 25°C 70 89 70 89 .
SVR - '
(AVDD /AV|Q) No load Fullrange | 70 84 70 84
Vo =Vpp/2, 25°C 1 1
| Supply current (per channel mA
DD i ® ) No load Full range
| Supply current shutdown (per 25°C 08 15 08 15 A
DD(SHDN) - channel) Full range 1.3 1.3 H

T Full range is - 40°C to 125°C.
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TLV277x, TLV277xA
FAMILY OF 2.7-V HIGH-SLEW-RATE RAIL-TO-RAIL OUTPUT
OPERATIONAL AMPLIFIERS WITH SHUTDOWN

SLOS209G - JANUARY 1998 - REVISED FEBRUARY 2004

electrical characteristics at specified free-air temperature, V

(continued)

DD = 5 V (unless otherwise noted)

DARAMETER TEST ot TLV277xI TLV277xAl
UNIT
CONDITIONS A MIN  TYP MAX| MIN TYP MAX

TLV2770 2.59 2.59

V(ON) Turnon voltage level TLV2773 Ay =5 25°C 2.47 2.47 \%
TLV2775 2.48 2.48
TLV2770 241 241

V(OFF) Turnoff voltage level TLV2773 Ay =5 25°C 2.32 2.32 \%
TLV2775 2.29 2.29

T Full range is - 40°C to 125°C.

operating characteristics at specified free-air temperature, V

DD = 5 V (unless otherwise noted)

¥ TLV277xI TLV277xAl
PARAMETER TEST CONDITIONS UNIT
A MIN TYP MAX MIN TYP MAX
25°C 5 10.5 5 10.5
. . |Vop)=15V, C_ =100 pF,
SR Slew rate at unity gain (PP) Vius
YO 1R =10k Ful 1 47 6 47 6 H
range
Equivalent input noise f=1kHz 25°C 17 17 —
Vi guivatent input noi VAT
voltage f=10kHz 25°C 12 12
Peak-to-peak f=0.1Hzto 1 Hz 25°C 0.33 0.33 uv
VN(PP) equivalent input
noise voltage f=0.1Hzto 10 Hz 25°C 0.86 0.86 uv
In Equivalentinputnoise | ¢, qq 25°C 0.6 06 fANHZ
current
Ay=1 0.005% 0.005%
Total harmonic R =600 Q, _ o o o
THD+N distortion plus noise f=1kHz Av =10 25°C 0.016% 0.016%
Ay =100 0.095% 0.095%
Gain-bandwidth f=10kHz, R =600 Q, o
product CL = 100 pF 25°C 5.1 5.1 MHz
Ay =-1, o
Step= 1.5V to 0.1% 25°C 0.134 0.134
tg Settling time 35V, us
R =600 Q, 0.01% 25°C 1.97 1.97
CL =100 pF
om Ph_ase margin at unity 2550 46° 46°
gain R =600 Q, C| =100 pF
Gain margin 25°C 12 12 dB
Amplifier TLV2770 Ay =5, 1.2 1.2
{(ON) turnon TLV2773 [ RL = Open, 25°C 2.4 2.4 us
time TLV2775 Measured to 50% point 19 19
Amplifier TLV2770 Ay =5, 335 335
{OFF)  turnoff TLV2773 | R = Open, 25°C 444 444 ns
time TLV2775 Measured to 50% point 345 345
T Full range is —40°C to 125°C.
3 1,
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TLV277x, TLV277xA

FAMILY OF 2.7-V HIGH-SLEW-RATE RAIL-TO-RAIL OUTPUT
OPERATIONAL AMPLIFIERS WITH SHUTDOWN

SLOS209G - JANUARY 1998 - REVISED FEBRUARY 2004

electrical characteristics at specified free-air temperature, V

DD = 2.7 V (unless otherwise noted)

TLV2772Q TLV2772AQ
PARAMETER TEST CONDITIONS N\ TLvV2772M TLV2772AM UNIT
MIN  TYP MAX MIN  TYP MAX
25°C 0.44 2.5 0.44 1.6
Vio Input offset voltage mV
Full range 0.47 2.7 0.47 1.9
Temperature 25°C
ay|jo coefficient of input VDD = +1.35V, to 2 2 uv/eCc
offset voltage Vic=0 Vo =0, 125°C
Rg =50 Q 25°C 1 60 1 60
llo Input offset current pA
Full range 2 125 2 125
25°C 2 60 2 60
B Input bias current pA
Full range 6 350 6 350
0 -03 0 -03
25°C to to to to
Common-mode 1.4 1.7 1.4 1.7
VICR  input voltage range | CMRR > 60 dB, Rs =50 Q P o —os \%
Full range to to to to
1.4 1.7 1.4 1.7
25°C 2.6 2.6
| =-0.675mA
v High_|eve| Output OH Full range 2.45 2.45 v
OH  voltage 25°C 2.4 2.4
loH=-2.2mA
OH Full range 2.1 2.1
25°C 0.1 0.1
Vic=1.35V, loL = 0.675 mA
v Low-level output Full range 0.2 0.2 v
OL  voltage 25°C 0.21 0.21
Vic=135V, loL=2.2mA
Ic oL Full range 0.6 0.6
Large-signal _ _ 25°C 20 380 20 380
Ayp differential voltage xlc—_ol:?/\t/o 51y RL=10ka ! vimv
amplification o=% ‘ Full range 13 13
fid) leferentlal input 250 1012 1012 Q
resistance
Ci(c) Common-mode f=10kHz, 25°C 8 8 pF
input capacitance
Closed-loop o
Zg } f =100 kHz, Ay =10 25°C 25 25 Q
output impedance
cMpr  COmmon-mode Vic = V|cR (min),  Vg=15V, 25°C 60 84 60 84 B
rejection ratio Rs=50Q Full range 60 82 60 82
) Stfppl}/ voltgge Vpp = 27V105V, Vic=Vpp/2, 25°C 70 89 70 89
SyR  rejection ratio NG load dB
(AVpp /AV|0) Full range 70 84 70 84
| Supply current Vo=15V No load 25°C L L mA
DD (per channel) o=V Full range

T Eull range is —40°C to 125°C for Q level part, =55°C to 125°C for M level part.

¥ Referenced to 1.35 V
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TLV277x, TLV277xA
FAMILY OF 2.7-V HIGH-SLEW-RATE RAIL-TO-RAIL OUTPUT
OPERATIONAL AMPLIFIERS WITH SHUTDOWN

SLOS209G - JANUARY 1998 - REVISED FEBRUARY 2004

operating characteristics at specified free-air temperature, V

DD = 2.7 V (unless otherwise noted)

TLV2772Q TLV2772AQ
PARAMETER TEST CONDITIONS Tal TLv2772M TLV2772AM UNIT
MIN TYP MAX MIN TYP MAX
25°C 5 9 5 9
. . Vopp)=0.8V, C| =100 pF
SR Slew rate at unity gain (PP) Vius
YO IR =10k Ful 1 47 6 47 6 H
range
v Equivalent input f=1kHz 25°C 21 21 VNG
n noise voltage f=10 kHz 25°C 17 17
Peak-to-peak f=0.1Hzto 1 Hz 25°C 0.33 0.33 uv
VN(PP)  equivalent input
noise Vo|tage f=0.1 Hzto 10 Hz 25°C 0.86 0.86 }lV
Equivalent input _ o —_—
In noise current =100 Hz 25°C 0.6 0.6 fANHz
Ay =1 0.0085% 0.0085%
Total harmonic R =600 Q,
THD+N " jistortion plus noise fl_l kHz Av =10 25°C 0.025% 0.025%
Ay =100 0.12% 0.12%
Gain-bandwidth f=10kHz RL =600 Q
' T | 25° 4. 4. MH
product CL =100 pF 5°C 8 8 z
Av=-1, 0.1% 25°C 0.186 0.186
Step=0.85Vto | ~~7° : :
ts Settling time 185V, us
R =600, 0.01% 25°C 3.92 3.92
C| =100 pF
Phase margin at o R o
om unity gain B _ 25°C 46 46
ty g RL =600 Q, CL =100 pF
Gain margin 25°C 12 12 dB
T Full range is —40°C to 125°C for Q level part, -55°C to 125°C for M level part.
3 1,
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TLV277x, TLV277xA

FAMILY OF 2.7-V HIGH-SLEW-RATE RAIL-TO-RAIL OUTPUT

OPERATIONAL AMPLIFIERS WITH SHUTDOWN

SLOS209G - JANUARY 1998 - REVISED FEBRUARY 2004

electrical characteristics at specified free-air temperature, V

DD = 5 V (unless otherwise noted)

TLV2772Q TLV2772AQ
PARAMETER TEST CONDITIONS N\ TLvV2772M TLV2772AM UNIT
MIN  TYP MAX MIN  TYP MAX
25°C 0.36 2.5 0.36 1.6
Vio Input offset voltage mV
Full range 0.4 2.7 0.4 1.9
Temperature 25°C
ay|jo coefficient of input to 2 2 uv/eCc
offset voltage Vpp =125V, Vo= 06 125°C
= Rg =50 Q
Vic =0, S 25°C 1 60 1 60
llo Input offset current pA
Full range 2 125 2 125
25°C 2 60 2 60
B Input bias current pA
Full range 6 350 6 350
0 -03 0 -03
25°C to to to to
Common-mode 37 38 37 38
VIcR input voltage range CMRR > 60 dB, Rs=500Q 0 -03 0 -03 v
Full range to to to to
3.7 3.8 3.7 3.8
25°C 4.9 4.9
loH=-1.3mA
v High_|eve| output Full range 4.8 4.8 v
OH  voltage 25°C 47 47
| =-4.2mA
OH Full range 4.4 4.4
25°C 0.1 0.1
Vic=25V, loL=13mA
v Low-level output Full range 0.2 0.2 v
OL  voltage 25°C 0.21 0.21
Vic=25V, loL =4.2 mA
Ic oL Full range 0.6 0.6
Large-signal _ _ 25°C 20 450 20 450
Ayp differential voltage xlc—_lzl\? 1\(/)’ Y R =10ka* vimv
amplification o~ Full range 13 13
_ Differential input o 12 12
fi(d) resistance 25°C 10 10 @
Ci(c) Common-mode f = 10 kHz, 25°C 8 8 pF
input capacitance
%0 Closed-loop f = 100 kHz, Ay = 10 25°C 20 20 Q
output impedance
cMpr  COmmon-mode Vic = V|cR (min), Vo =3.7V, 25°C 60 96 60 96 B
rejection ratio Rs=50Q Full range 60 93 60 93
Supply voltage _ _ 25°C 70 89 70 89
ksyr rejection ratio \ngll::);dzj VsV, Vic=Vbp/2 dB
(AVpp /AV|0) Full range 70 84 70 84
| Supply current Vo=15V, No load 25°C L L mA
DD (per channel) o=V Full range

T Eull 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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TLV277x, TLV277xA
FAMILY OF 2.7-V HIGH-SLEW-RATE RAIL-TO-RAIL OUTPUT
OPERATIONAL AMPLIFIERS WITH SHUTDOWN
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operating characteristics at specified free-air temperature, V DD = 5 V (unless otherwise noted)

TLV2772Q TLV2772AQ
PARAMETER TEST CONDITIONS Tal TLv2772M TLV2772AM UNIT
MIN TYP MAX MIN TYP MAX
25°C 5 10.5 5 10.5
. . Vopp)=15V, C| =100 pF
SR Slew rate at unity gain (PP) Vius
YO 1R =10k Ful 1 47 6 47 6 H
range
v Equivalent input f=1kHz 25°C 17 17 VNG
n noise voltage f=10 kHz 25°C 12 12
Peak-to-peak f=0.1Hzto 1 Hz 25°C 0.33 0.33 uv
VN(PP)  equivalentinput
noise Vo|tage f=0.1 Hzto 10 Hz 25°C 0.86 0.86 }lV
Equivalent input _ o —_—
In noise current =100 Hz 25°C 0.6 0.6 fANHz
Ay=1 0.005% 0.005%
Total harmonic R =600 Q,
THD+N " jistortion plus noise fl_l kHz Av =10 25°C 0.016% 0.016%
Ay =100 0.095% 0.095%
Gain-bandwidth f=10kHz R =600 Q
' T | 25° 1 A MH
product CL =100 pF 5°C 5 5 z
Av=-1, 0.1% 25°C 0.134 0.134
Step=15Vto |7 : :
tg Settling time 35V, us
R =600, 0.01% 25°C 1.97 1.97
CL =100 pF
om P;z;\]se margin at unity . . 2500 46° 46°
g R =600 Q, C( =100 pF
Gain margin 25°C 12 12 dB

T Full range is —40°C to 125°C for Q level part, -55°C to 125°C for M level part.
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TYPICAL CHARACTERISTICS

Table of Graphs

FIGURE
Distribution 1.2
Vio Input offset voltage vs Common-mode input voltage 34
Distribution 5,6
lis/ho Input bias and input offset currents vs Free-air temperature 7
VOH High-level output voltage vs High-level output current 8,9
VoL Low-level output voltage vs Low-level output current 10,11
Vo(PP) Maximum peak-to-peak output voltage vs Frequency 12,13
los Short-circuit output current zz E?eZp-ZrVSeI :ggrature E
Vo Output voltage vs Differential input voltage 16
AyD Large-signal differential voltage amplification and phase margin | vs Frequency 17,18
AvD Differential voltage amplification zz t?::_;‘ﬁ;:;g?ature 5 32 1
Zo Output impedance vs Frequency 22,23
CMRR Common-mode rejection ratio zz E:ggijaeirgmperature ?51
ksvr Supply-voltage rejection ratio vs Frequency 26,27
IDD Supply current (per channel) vs Supply voltage 28
SR slewrate = Froe-a tomperaure o
Vo Voltage-follower small-signal pulse response 31,32
Vo Voltage-follower large-signal pulse response 33,34
Vo Inverting small-signal pulse response 35,36
Vo Inverting large-signal pulse response 37,38
Vn Equivalent input noise voltage vs Frequency 39,40
Noise voltage (referred to input) Over a 10-second period 41
THD + N Total harmonic distortion plus noise vs Frequency 42,43
Gain-bandwidth product vs Supply voltage 44
Bq Unity-gain bandwidth vs Load capacitance 45
Om Phase margin vs Load capacitance 46
Gain margin vs Load capacitance 47
Amplifier with shutdown pulse turnon/off characteristics 48 - 50
Supply current with shutdown pulse turnon/off characteristics 51-53
Shutdown supply current vs Free-air temperature 54
Shutdown forward/reverse isolation vs Frequency 55, 56

{'f TEXAS
INSTRUMENTS

18 WWW.TI.COM




TLV277x, TLV277xA
FAMILY OF 2.7-V HIGH-SLEW-RATE RAIL-TO-RAIL OUTPUT
OPERATIONAL AMPLIFIERS WITH SHUTDOWN

SLOS209G - JANUARY 1998 - REVISED FEBRUARY 2004

TYPICAL CHARACTERISTICS

DISTRIBUTION OF TLV2772 DISTRIBUTION OF TLV2772
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TYPICAL CHARACTERISTICS

DISTRIBUTION OF TLV2772 DISTRIBUTION OF TLV2772
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TYPICAL CHARACTERISTICS

HIGH-LEVEL OUTPUT VOLTAGE
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LOW-LEVEL OUTPUT VOLTAGE

WWW.TI.COM
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TYPICAL CHARACTERISTICS

MAXIMUM PEAK-TO-PEAK OUTPUT VOLTAGE
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TYPICAL CHARACTERISTICS
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TYPICAL CHARACTERISTICS
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