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TLV263x

FAMILY OF LOW-POWER WIDE BANDWIDTH SINGLE SUPPLYOPERATIONAL AMPLIFIERS

DESCRIPTION

The TLV263x single supply operational amplifiers
provide rail-to-rail output with an input range that
includes ground. The TLV263x takes the minimum
operating supply voltage down to 2.7 V over the
extended industrial temperature range (-40°C to
125°C) while adding the rail-to-rail output swing feature.
The TLV263x also provides a 9 MHz gain-bandwidth
product from only 730 pA of supply current. The
maximum recommended supply voltage is 5.5 V, which,
when coupled with a 2.7-V minimum, allows the devices
to be operated from lithium ion cells.

The combination of wide bandwidth, low noise, and low
distortion makes it ideal for high speed and high
resolution data converter applications. The ground
input range allows it to directly interface to ground rail
referred systems.
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FEATURES
Rail-To-Rail Output

V|cr Includes Ground
Gain-Bandwidth Product
Supply Current
Single, Duals, and Quad Versions
Ultralow Power Down Mode

... 9 MHz
... 730 pA/Channel

IDD(SHDN) = 4 LA/Channel

® Specified Temperature Range
-40°C to 125°C . . . Industrial Grade

® Supply Voltage Range

...27Vto55V
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UMW seox TLV263x
FAMILY OF LOW-POWER WIDE BANDWIDTH SINGLE SUPPLYOPERATIONAL AMPLIFIERS

Recommended operating conditions

MIN MAX UNIT
| | Single supply 2.7 55
Su voltage, V - \%
pply voltage, VDo Split supply +1.35 275
Common-mode input voltage range, V|cR GND Vpp-1 \Y
Operating free-air temperature, Tp I-suffix -40 125 °C
ViL 0.4
VIH 2

 Relative to GND.

Electrical characteristics at specified free-air temperature, V DD =2.7V,5V (unless
otherwise noted) dc performance

PARAMETER TEST CONDITIONS Ta MIN TYP |[MAX | UNIT
25°C 250 |3500
uv
Full range 4500
\Y | t offset volt
10 nput offset voltage ViIC :)/DD/z, TLV2634 25°C 250 [4200
V=V/2 Y,
Full range 5200 M
Temperature coefficient of input offset . o
[3Vile) voltage 25°C 3 uv/eC
25°C 76 100
VDD =27V
Full range 67 dB
CMRR Common-mode rejection ratio VIC = GND to VDD-1V
25°C 7 100
VDD =5V
Full range 74
Large-signal differential voltage 25°C 90 100

R =2 kQ, Vo(pp) =Vpp-1V dB

AVD amplification Full range 82
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FAMILY OF LOW-POWER WIDE BANDWIDTH SINGLE SUPPLYOPERATIONAL AMPLIFIERS

Electrical characteristics at specified free-air temperature,
Vpp =2.7V, 5V (unless otherwise noted) (continued)

input characteristics

PARAMETER TEST CONDITIONS TAT MIN TYP | MAX | UNIT
25°C 1 50
o Input offset current Vie = VD2, Full range 100
Vo =Vpp/2 25°C 1 50 PA
B Input bias current Full range 200
Ti(d) Differential input resistance 25°C 1000 GQ
Ci(c) Common-mode input capacitance f=1kHz 25°C 12 pF

T Full range is —40°C to 125°C for the I-suffix.

Output characteristics

PARAMETER TEST CONDITIONS TAJr MIN TYP | MAX | UNIT
25°C 2.6 2.67
Vbp =27V Fullrange | 2.55
Vic =Vop/2. lon=-1mA 25°C 492 | 4.98
Vbp =3V Full range 4.9
VoH  High-level output voltage 255G 225 | 243 \Y
Vbp =27V Fullrange | 2.15
Vic =Vpp/2, loH=-10mA 2550 a7 18
Vbp =3V Full range 4.65
25°C 0.03 0.1
Vbp =27V Full range 0.15
Vic =Vop/2. loL =1 mA 25°C 0.025 | 0.08
VDD =5V Full range 0.1
VoL Low-level output voltage 2550 026 | 045 mV
Vbp =27V Full range 0.47
Vic =Vpp/2, loL=10mA 2550 0.2 03
Vbp =5V Full range 0.35
Vpp =27V, Sourcing 14
Vo = 0.5V from rail Sinking 19
lo Output current VoD =5V, Sourcing 25°C 28 mA
Vo = 0.5V from rail Sinking 28
Vpp =27V 50
Sourcing VD=5V 95
los Short-circuit output current Vop =27V 25°C =0 mA
Sinking
Vpp=5V 95
T Full range is —40°C to 125°C for the I-suffix.
Power supply
PARAMETER TEST CONDITIONS TAT MIN TYP | MAX | UNIT
I 25°C 730 | 1000
IDD Supply current (per channel) Vo =Vpp/2, SHDN =Vpp Full range 1350 UA
PSRR (SAU\E)ng \/lzl\t/:;\g? rejection ratio x:%D::VZD.;\//Zto 55V, No load Fuﬁ?ac;ge ;(5) 90 .

1 Full range is —40°C to 125°C for the I-suffix.
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FAMILY OF LOW-POWER WIDE BANDWIDTH SINGLE SUPPLYOPERATIONAL AMPLIFIERS

Electrical characteristics at specified free-air temperature,
Vpp =2.7V, 5V (unless otherwise noted) (continued)

Dynamic performance

PARAMETER TEST CONDITIONS TAT MIN | TYP |MAX | UNIT
GBWP  Gain-bandwidth product RL=2kQ, C_=10pF f=10kHz 9 MHz
Vpp=2.7V, 6
y N Vopp) =1.7V
SR+ Positive slew rate at unity gain R =2kQ, C_=50pF Vius
Vpp =5V, 6
Vopp)=3.5V
Vpp=2.7V, 25°C
. - . VOPP) = 1.7V 10 Vius
SR- Negative slew rate at unity gain R =2kQ, C_=50pF V=5V
bD=> Y 9.5 Vius
Vo(pp) =35V
[ Phase margin 50 °
m - - R =2 kQ, CL=10pF
Gain margin 20 dB

T Full range is —40°C to 125°C for the I-suffix.

Noise/distortion performance

PARAMETER TEST CONDITIONS TA MIN TYP | MAX | UNIT
Ay=1 0.003%
- . . Vo(ppP) = VDD/2, — p
THD + N Total harmonic distortion plus noise R =2kQ, =10 kHz Ay =10 0.02%
Ay = 100 0.095%
25°C
| | f=1kHz 50 VAT
\Y Equivalent input noise voltage n z
n g P g f= 10 kHz 30
In Equivalent input noise current f=1kHz 0.9 fANHz
Shutdown characteristics
PARAMETER TEST CONDITIONS TAT MIN TYP | MAX | UNIT
Supply current, per channel in shutdown | =—— _ 25°C 4 17
IDD(SHDN)  mode (TLV2630, TLV2633, TLV2635) SHDN =0.4V Full range | *A
i i Vpp =27V 45
t(on) Amplifier turnon time RL = 2kQ, — . us
Cl=10pF LYDD=5V 25°C 1.5
t(off) Amplifier turnoff time* 200 ns

T Eull range is —40°C to 125°C for the I-suffix.
¥ Disable time and enable time are defined as the interval between application of the logic signal to SHDN and the point at which the supply current
has reached half its final value.
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TYPICAL CHARACTERISTICS

INPUT OFFSET VOLTAGE INPUT OFFSET VOLTAGE
Vs Vs
COMMON-MODE INPUT VOLTAGE COMMON-MODE INPUT VOLTAGE
1200 —— 1200 T
Vpp=27V Vpp=5V
2 1000 Ta=25°C 2 1000 = Tp=25°C
I
% 800 % 800
S w0 ;‘f 600
g 3
S 400 S 400
2 2
= 200 T 200
°)
= o > o _J
_200 -200
-0.3 0 03 06 09 12 15 1821 2427 -05 0 05 1 152 25 3 35 4 45 5
V|cr — Common-Mode Input Voltage — V V|cRr - Common-Mode Input Voltage - V
Figure 1 Figure 2
HIGH-LEVEL OUTPUT VOLTAGE COMMON-MODE REJECTION RATIO
VS Vs
HIGH-LEVEL OUTPUT CURRENT FREQUENCY
2.7 — T m120 T T T T T T
N Vpbp =27V T 110 b Vpp=2.7Vand5V
T 24 ° 100 ™ Tp=25°C
& 21 © ™
g~ X T 90
o
S 1s N £ &0 A
2 ‘\§ g
5 15 4
9] Tp=125°C \ 2 60 N
g 12 TA=70°C 2 5
j': 0.9 l l g 40 \\
< o
?_ 0.6 Ta=25°C /\ \\ E 30 N
Sl [ Ta=0°C O
S o3| | Ta=-a0C WL L2
> 7 x 10
NI 11 :
0 5 10 15 20 25 30 35 40 45 10 100 1k 10k 100k 1M
loH — High-Level Output Current - mA f - Frequency - Hz
Figure 4 Figure 3
LOW-LEVEL OUTPUT VOLTAGE HIGH-LEVEL OUTPUT VOLTAGE
S Vs
,, FOWLEVEL OUTPUT CURRENT HIGH-LEVEL OUTPUT CURRENT
. _\ T 5.0 T T T
§ 04 VDD—2.7V‘ o 45 ‘ Vpp =5V
1
é 21 Tp=125C <] & 40 ‘
@© =
£ 138 Ta=70C ~ | || S 35
2 || 2 e 125°C N
g 15 ] / g 30 e Q
S| w2 8 25 re N
© A= >
§ 0.9 TA=-40°C %g/ 3 20 T 'I:rA = 205°((:3 \
z 5 15 |- A= 00
%‘ 0.6 % | T o Ta = -40°C
I
>5 03 3 0s
00 0.0

0 5 10 15 20 25 30 35 40 45
loL — Low-Level Output Current — mA

0 10 20 30 40 50 60 70 80 90 100
loH — High-Level Output Current - mA

Figure 5 Figure 6
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LOW-LEVEL OUTPUT VOLTAGE SUPPLY CURRENT
'S
'S
LOW-LEVEL OUTPUT CURRENT 100 SUPPLY VOLTAGE

5.0 Tp = 125°C Lt

45 V‘DDZ‘SV‘ 1000 /A — =
> S 900 TA=70°C |
5 0 Ta=125C —W < oo = 250
g 35 A= ' 700 Ta =25°C e
s S Taz70C — z 1T
- 3.0 Tp=25C ‘g 600 — |
g Ta=0°C / 0 [l =]
8 25 T A_ a0C %,/ > 500 I” ‘
T 20 AT / % 400 [ Ta=-a0c Ta=0°C
‘%' 15 77 7 a0

[a}

3 10 £ 200 / v
B 05 100 / ‘VIC‘:\‘/DD‘/Z ]
> 0

0.0

0051 15225 3354455556
Vpp - Supply Voltage — V

0 10 20 30 40 50 60 70 80 90 100
loL — Low-Level Output Current — mA

Figure 7 Figure 8

POWER SUPPLY REJECTION RATIO
SUPPLY CURRENT

S
vs FREQUENCY
FREE-AIR TEMPERATURE 100 =TT T T T T T T
1100 a PSSR+ Vpp=27Vand5V
P S 90 L Ta=25°C
1000
~ P i
£ 900 L~ o PSSR- N\
< Vpp=5V -~ c 70
= 800 S HH
~ o 60
1 700 — T \
§ 600 ,,;/ Vpp =27V g 50
3 50 % §
> ' 2 R
S s N
S 400 g 30 T
S =
@ 3
I 300 o 20
3 ' I
a
O 200 P % 10 HH ‘
100 Vic =Vpp/2 —] a 0
0 [ 10 100 1k 10k 100k 1M  10M
-40-25-10 5 20 35 50 65 80 95 110 125 f - Frequency - Hz
Ta — Free-Air Temperature - °C Figure 10
Figure 9
DIFFERENTIAL VOLTAGE AMPLIFICATION AND PHASE GAIN-BANDWIDTH PRODUCT
S VS
FREQUENCY 1 SUPPLY VOLTAGE
100
Vpp =27V
@ I 9
TIJ 90 R =2kQ ~
5 80 CL=10pF v i 8
= 70 Ta=25°C || S
£ N ! 7
= 60 °
§ Phase 120 '§ 6
50 90 =
& N ™ T s
S 40 o s
3 N 60 ¢ 2 4
> 30 30 % 2
8 ™ o 8 3
E 20 1M 0o & o
g Gain £ 5 R =2kQ
£ 10 N -30 5 -
a N o CL =10 pF
| 0 -60 1 f=10 kHz 7
e _ 0 | 1 |
> -10 -90
< 1k 10k 100 k 1M 10M 2 25 3 35 4 45 5 55 6
f = Frequency - Hz Vpp - Supply Voltage - V
Figure 11 Figure 12
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TLV263x

FAMILY OF LOW-POWER WIDE BANDWIDTH SINGLE SUPPLYOPERATIONAL AMPLIFIERS

TYPICAL CHARACTERISTICS

Gain-Bandwidth Product — MHz

SR - Slew Rate - V/us

6y~ Phase Margin - ©

GAIN-BANDWIDTH PRODUCT
Vs
FREE-AIR TEMPERATURE

- Vpp=27and5V
R =2kQ
CL=10pF

- f=10kHz

-40-25-10 5 20 35 50 65 80 95 110125
Ta - Free-Air Temperature = °C

o P N W M O O N © ©

Figure 13
SLEW RATE
Vs
FREE-AIR TEMPERATURE
14
13
12 /,,/
11 L
10 SR- ',/
9 L
8 '//
7 L~ "
6 SR+ -t
5 —
L Vpbp=27V
4 Av=1 |
3 RL=2kQ s
2 C| =50 pF B
1 V(step) =1Vpp
0 S

-40-25-10 5 20 35 50 65 80 95 110 125
Tp — Free-Air Temperature - °C

Figure 15

PHASE MARGIN
'S

LOAD CAPACITANCE
55

50
45
40
35 N\

30 \
25 \ Rnull =20 Q

Rnull =100 Q +—H

20 Rnull=0 Q
s TN
10 Vpp=27Vand5V \A
- R =2kQ
| Ay=1
Ta = 25°C
10 100 1k

CL - Load Capacitance - pF

Figure 17

SR - Slew Rate - V/us

SR - Slew Rate - V/us

SLEW RATE
VS
SUPPLY VOLTAGE
11 ‘
10
SR-
9
8
7
SR+
6
5
4 ]
Ay=1
3 RL =2kQ *
2 CL =50 pF
1 V(step) = 1 Vpp
TA=25°C ]
0 | | |
25 3 35 4 45 5 55 6
Vpp - Supply Voltage - V
Figure 14
SLEW RATE
VS
FREE-AIR TEMPERATURE
13
12
11 >
10 -
. SR > /,
8 7
7 ]
. SR+ —
5 - //'
4 ul Vpp=5V ]
3 Ay=1
2 V(step)=1VPP |
RL =2 kQ
1 CL =50 pF 1
0 | | | | |
-40-25-10 5 20 35 50 65 80 95 110 125
Ta - Free-Air Temperature = °C
Figure 16
EQUIVALENT INPUT NOISE VOLTAGE
'S
~ FREQUENCY
L 500 T T T TTTr T T 7T
— Vpp=27Vand5V
z 0 TA=25°C I
| 400 \
2 350
g \
S 300
3 250 \
E] \
S 200
g \
= 150
f=4
T 100
'% \\
g 50 M~
|C 0
> 10 100 1k 10k 100k
f - Frequency — Hz
Figure 18
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TYPICAL CHARACTERISTICS

CROSSTALK VOLTAGE-FOLLOWER LARGE-SIGNAL
Vs PULSE RESPONSE
FREQUENCY
O[T TTTmm T 17T 1 >
Vpp =2.7Vand5V 7 oA
-20 RL=2kQ Vic Y
CL=10pF > 6 o =
—a0 - Av=1 - a4z
o Vo(Pp) = VDD/2 g 2
S gl Ta=25°C s, 2 o
x All Channels /—" E 'é
Ry 1 AT P z s [ | vop =sv =
= [T T A i Vo I Vic = Vpp/2 g
o Shutdown Crosstalk//’ o 3 R =2kQ g
-100 » > CL=10pF \ o
el P 1 Av=1 's
-120 marn ~ Ta =25°C >
Crosstalk 0 ‘ ‘
-140 RN 0 1 2 3 4 5 6
10 100 1k 10k 100k t - Time - us
f - Frequency — Hz
. Figure 20
Figure 19
SHUTDOWN SUPPLY CURRENT
VOLTAGE-FOLLOWER SMALL-SIGNAL Vs
PULSE RESPONSE FREE-AIR TEMPERATURE
2.80 2.60 S 8 — T
> i Shutdown =0 V
2.75 255 7 7N Av=1 1
T Vbp =5V & £ ™ Vic = Vpp/2
o 270 Vic T vic=100mv 250 = g 6 < I
2 565 RL=2ke 2452 3 ~_Vbp=5V
e’ Cum100r “t —~
2 260 TX:25°C 240 § 3 4
8 ) = s [~
7 255 AN < R B Vpp =36V 1+—
o ; : S
2.50 s} %) 21 -
i S
2.45 \/ >9 @ 1
[a)
2.40 a o
0 02 04 06 08 1 12 14 - -40 -25-10 5 20 35 50 65 80 95 110125
t—Time - us Tp - Free-Air Temperature - °C
Figure 21 Figure 22
SHUTDOWN SUPPLY CURRENT
VS
SUPPLY VOLTAGE
S U r———
i 0] Shutdown =0V /
Ay=1 /
£ 9 Vic=Vppl2 //
2 8
S 7 :TA:: Z?OC /jl
> - 0o
§ 6 Ta=0°C /, p
i " RRNY7///4
B Tp=-40°C _| //
g ¢4 7/
Z2 3 o\
v Y
[ 2 / | Ta=70°C
& ||
_g o | Ta=125°C

005 115225 3354455556
Vpp - Supply Voltage - V

Figure 23
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TYPICAL CHARACTERISTICS

SHUTDOWN SUPPLY CURRENT / OUTPUT VOLTAGE

VS
TIME
> 50
8 40
& 30
g 20
2 10 SD
[@]
I 0.0
a
]
Vpp =5V [

£ 25 Ay =1
o 20 RL =2kQ
g 15 Vo CL =10 pF [
; 1.0 Vic =VpDp/2
£ o5 Ta=25°C |
T 00
o
>
< [ [l [
=

0.0
1
: A
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%
3 1.0 IbD(sb
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S
2 15
)
I
a 20
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Figure 24
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FAMILY OF LOW-POWER WIDE BANDWIDTH SINGLE SUPPLYOPERATIONAL AMPLIFIERS

Package Dimension

SOP-8

1000 F

El
E

—_—

b =
{FEEE
Symbol Dimeqsions In Millimeters Dimen§ions In Inches
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
= 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

l Dimensions Dimensions
m‘:‘_‘:‘_‘:‘_w T L A2 Symbol In Millimeters In Inches
: T Min Max Min Max
Al A 1450 | 1.850 | 0.059 | 0.076
D Al 0.100 | 0300 | 0.004 | 0.012
b . C A2 1350 | 1.550 | 0.055 | 0.063
e A3 0550 | 0750 | 0.022 | 0.031
HHHHHHH 4 L b 0.406typ. 0.017typ.
| t C 0.203typ. 0.008typ.
| D 8.630 | 8.830 | 0352 | 0.360
| E 5840 | 6.240 | 0238 | 0.255
L e T T FI El 3.850 | 4.050 | 0.157 | 0.165
) ! e 1.270 typ. 0.050 typ.
i — LI 1.040 ref. 0.041 ref.
- H H H H H H 9 /? L 0350 | 0.750 | 0.014 | 0.031
0 20 8° 20 8°

TSSOP-14
|
A A3 A2 Dimensions Dimensions
' i Symbol In Millimeters In Inches
Al f Min Max Min Max
D A - 1.200 - 0.0472
b e c Al 0.050 0.150 0.002 0.006
I = | A2 0.900 1.050 0.037 0.043
H H H H H 1 I L A3 0390 | 0490 | 0.016 | 0.020
i b 0.200 0.290 0.008 0.012
| C 0.130 | 0.180 | 0.005 | 0.007
‘ D 4.860 5.060 0.198 0.207
E e \T S B E 6.200 6.600 0.253 0.269
‘ El 4.300 4.500 0.176 0.184
‘ [ 0.650 typ. 0.0256 typ.
: L1 1.000 ref. 0.0393 ref.
j H H H H H H W L 0.450 0.750 0.018 0.031
A o 0 0° g 0° 8°
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SOT23-5
Dimensions Dimensions
N N N Symbol In Millimeters In Inches
A A2 Min Max Min Max
l L | | A 1.040 1.350 0.042 0.055
AIT ? o Al 0.040 0.150 0.002 0.006
ol A2 1.000 1.200 0.041 0.049
- b 0.380 0.480 0.015 0.020
. | . c 0.110 | 0.210 | 0.004 | 0.009
! 2.720 3.120 0.111 0.127
! E 1.400 1.800 0.057 0.073
) | El 2.600 3.000 0.106 0.122
ELl e~ T T 1l 0.950 typ. 0.037 typ.
! el 1.900 typ. 0.078 typ.
L 0.700 ref. 0.028 ref.
| EE‘ [ [ ] L1 0.300 0.600 0.012 0.024
0 0° 8° 0° 8°
7 b r e
Ordering information
Order code Package Baseqty Deliverymode Marking
UMW TLV2631IDBVT SOT23-5 3000 Tape and reel VAZI U
UMW TLV2631IDBVR SOT23-5 3000 Tape and reel VAZI U
UMW TLV2631ID SOP-8 2500 Tape and reel TLV2631
UMW TLV2632IDR SOP-8 2500 Tape and reel 2632
UMW TLV2634ID SOP-14 2500 Tape and reel 26341
UMW TLV2634IPW TSSOP-14 4000 Tape and reel 2634l
UMW TLV2634IPWR TSSOP-14 4000 Tape and reel 2634l
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