P-1 LTA610x
350nA, Precision, Nano Power, Zero-drift Amplifiers

General Description

The LTA610x family of single- and dual-channel operational amplifiers provides input offset voltage correction for very

low offset and drift through the use of patented fast step response chopper-stabilized techniques, while consuming nanowatt-
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level power per channel.

The LTA610x series are perfectly suitable for "Always ON" sensing applications in wireless and wired devices that require
low input offset voltage. LTA6102 has the characteristics of low initial offset voltage, low offset drift and 4kHz bandwidth. This
amplifier can be used for terminal devices that monitor current consumption, temperature, gas or strain gauges. The LTA6102

zero drift operational amplifier uses proprietary automatic calibration technology to provide low offset voltage, while also
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achieving minimal drift over time and temperature changes. In addition to having low offset voltage and ultra-low static current,

the LTA6102 amplifier also has picoampere level input bias current, which can reduce common errors in various applications.

Features and Benefits

Quiescent Current: 350nA per amplifier (typ., Vs = 3.3 V)
Low offset voltage: £20uV

Offset voltage drift: £0.1uV/C

Input voltage noise density at 100Hz: 280nV/ v Hz

Gain bandwidth: 4kHz

Power supply voltage: 1.8~5.5V

Rail-to-Rail Input/Output

EMI Hardened

Applications

Battery-Powered Instruments
Gas Detection
Power Analytics

Fault Monitoring

Temperature Measurements
--High Impedance Thermistors
--RTD’s, Thermocouples
®  Current Sensing

--Shunt Resistor

--Current Transformer
B Strain Gauges
--Electronic Scales

--Pressure Sensors

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures
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P-2 LTA610x
350nA, Precision, Nano Power, Zero-drift Amplifiers

Ordering Information AL
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LTA610IXT5/R6  SOT23-5L 3000 Green (RoHS & no Sb/Br) -40°C to +125°C i
LTA6101XS8/R8  SOIC-8L 4000 Green (RoHS & no Sb/Br) ~40°C to +125°C uo1 o
Q
LTA6102XF8/R6  DFN2x2-8L 3000 Green (RoHS & no Sb/Br) -40°C to +125°C uo2 )
wn
LTA6102XS8/R8  SOIC-8L 4000 Green (RoHS & no Sb/Br) ~40°C to +125°C uo2 5
()
LTA6102XV8/R6  MSOP-8L 3000 Green (RoHS & no Sb/Br) -40°C to +125°C uo2
LTA6103XT5/R6  SOT23-5L 3000 Green (RoHS & no Sb/Br) ~40°C to +125°C uo3
LTA6103XC5/R6  SCT0-5L 3000 Green (RoHS & no Sb/Br) -40°C to +125°C uo3

Pin Configuration (Top View)

LTA6101 LTA6102
LTAG101 SOIC-8L/MSOP-8L SOIC-8L/MSOP-8L
SOT23-5L
NC [T ] [ & ] NC ouTA [T 8 ] vs+
ouT| 1 5 | Vs+
-IN 2] | 7 1 vs+ NALZ 7 1 QUTB
e N3] 6] oUT +iNA (3] 5 N B
R LN s 4] 5 INC Vs 7] ERT
LTA6103
SOT23-5L/SC70-5L
LTA6102
DFN 2x2-8L " L. 5 ] ver
ouT A D G: Wt Vs- 5
wna BT Gfours
":A g g':: AN [3 [ 4 ] our
-IN A Inverting input, channel A
+IN A Non-inverting input, channel A
OUT A Output, channel A
Vs. Negative power supply
-IN B Inverting input, channel B
+IN B Non-inverting input, channel B
OUT B Output, channel B
Vs. Positive power supply

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures.
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P-3 LTA610x
350nA, Precision, Nano Power, Zero-drift Amplifiers

Absolute Maximum Ratings
In accordance with the Absolute Maximum Rating System (IEC 60134).

Supply Voltage, Vs. to Vs- 5.5V

Signal Input Terminals: Voltage Vs. - 0.5V to V.. + 0.5V

Output Short-Circuit Continuous

Storage Temperature Range, T -40°C to 125°C

Junction Temperature, T, 150C

Lead Temperature Range (Soldering 10 sec) 260°C
ESD Ratings

Human body model (HBM), per ANSI/ESDA/JEDEC JS-001 2000 \'
Charged device model (CDM), per JESD22-C101 1000 Vv

Thermal Information

S0T23-5L 190
DFN2x2-8L 80
6ia Package Thermal Resistance  SC70-5 333 C/W
MSOP-8L 216
solc-8L 125

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures.
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P-4 LTA610x
350nA, Precision, Nano Power, Zero-drift Amplifiers

Electrical Characteristics 2
Vs = 1.8V~5.5V , Vem=Vou=Vs/2, RL=10MQ (connect to Vs/2) , Ta= 25°C, unless otherwise noted. g
o~
N
ol
DC PERFORMANCE o
Input Offset Voltage Vos V=33V £20 uv °
Input Offset Voltage vs o
dVos /dT | Ta=-40°C t0125°C, Vs=3.3V 0.1 pv/C w
Temperature o
Ta=25TC 10 n
Input Bias Current Is pA =3
Ta=125°C 300 g
Input Offset Current los 20 pA
Vs=3.3V, Ta=25C 91 100
Vs=3.3V, Ta=-40~125C 89 102
Open-loop Voltage Gain AvoL dB
Vs=1.8V, Ta=25C 80 83
Vs=1..8V, Ta=-40~125C 79 89
NOISE and DISTORTION PERFORMANCE
Input Voltage Noise Density | en f=100 Hz 280 nV/ v Hz
Input Voltage Noise En f=0.1Hz to 10Hz 4 uVpp
INPUT CHARACTERISTICS
Input Common Mode v Ta=25C 0 Vs v
Voltage Range o Ta=-40°C to 125C 0 Vs
Vs=3.3V, Ta=25°C, Vem=0.0 to 3.3V 107
Common Mode Rejection Vem=0.0 to 3.3V, Ta=-40°C to 125°C 106
CMRR dB
Ratio Vs=1.8V, Ta=25°C, Vcm=0.0 to 1.8V 103
Vem=0.0 to 1.8V, Ta=-40C to 125°C 101
DYNAMIC PERFORMANCE
Gain-Bandwidth GBW G=+100, Vs=3.3V 4 kHz
Phase margin PM G=+100, Vs=3.3V 7 °
Slew Rate SR Vs=3.3V, 1Vpp, f=200Hz 2 V/ms
OUTPUT CHARACTERISTICS
R.=100kQ to Vs/2 Vs-12 Vs-6
High Output Voltage Swing | Vou mV
R.=2.00k0 to Vs/2 Vs-120 Vs-65
R.=100kQ to Vs/2 2 6
Low Output Voltage Swing VoL mV
R.=2.00k0 to Vs/2 18 35
|source 12 16 22
Output Current mA
|sink 30 47 60

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures.
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P-5 LTA610x
350nA, Precision, Nano Power, Zero-drift Amplifiers

Electrical Characteristics (Cont.)
Vs =18V~5.5V, Vem=Vour=Vs/2, RL=10MQ (connect to Vs/2) , Ta=257C, unless otherwise noted.

POWER SUPPLY

Operating Supply Voltage Vs Ta= -40°C to +125 C 1.8 55 \Y

Power Supply Rejection Vs=1.8V to 3.3V 105 110

Ratio PSRR Ta= -40°C to +125 C 102 109 98
Vs=3.3V 350 500

Quiescent Current Vs=3.3V, Ta= -40°C to +125 C 250 850

(Per amplifier) lo Vs=5V 460 860 nA
Vs=5V, Ta= -40°C to +125 C 300 1000

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures.
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LTA610x

350nA, Precision, Nano Power, Zero-drift Amplifiers

Typical Characteristics

Vs =1.8V~55V, Vcm=Vou=Vs/2, RL=10MQ (connect to Vs/2) , Ta=25C, unless otherwise noted.
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CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures.
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LTA610x

350nA, Precision, Nano Power, Zero-drift Amplifiers

Typical Characteristics (Cont.)

Vs =1.8V~55V, Vcm=Vou=Vs/2, RL=10MQ (connect to Vs/2) , Ta=25C, unless otherwise noted.
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CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures.
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P-8 LTA610x
350nA, Precision, Nano Power, Zero-drift Amplifiers

Typical Characteristics (Cont.) >
Vs =1.8V~5.5V, Vem=Vout=Vs/2, RL=10MQ (connect to Vs/2) , Ta=25°C, unless otherwise noted. 5
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CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures.
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P-9 LTA610x
350nA, Precision, Nano Power, Zero-drift Amplifiers

Tape and Reel Information

REEL DIMENSIONS TAPE DIMENSIONS

»‘ |« KO |«—P1—>
ole & oo ¢ ¢ o T
o rrr 1)t
o Lo & { Bo W
Reel — — — ! l
Diameter
Cavity — A0 [*+—

A0 | Dimension designed to accommodate the component width
BO | Dimension designed to accommodate the component length
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KO | Dimension designed to accommodate the component thickness

W | Overall width of the carrier tape
| | | Reel P1

T Width (W1)

Pitch between successive cavity centers

QUADRANT ASSIGNMENTS FOR PIN 1 ORIETATION IN TAPE

0O0O0O0OO0O0OO0OO0 O Gj»SprocketHoles
| | y

Q11 Q2 Q11 Q2
7777}77777777}7777 d

Q3 } Q4 Q3 } Q4 User Direction of Feed
N A
Pocket Quadrants
* All dimensions are nominal
Reel
Package Reel | \yigth | A0 | BO | Ko P1 w Pin 1
Device Pins | SPQ | Diameter
Type Wi (mm) | (mm) | (mm) | (mm) | (mm) | Quadrant
(mm) (
mm)
LTA6101XT5/Ré S0T23 5 3000 178 9.5 3.3 3.2 1.5 4.0 8.0 Q3
LTA6101XS8/R8 SoIC 8 4000 330 12.5 6.6 5.3 2.0 8.0 12.0 Qa1
LTA6102XF8/R6 DFN2x2 8 3000 178 9.5 2.25 2.25 1.0 4.0 8.0 Q1
LTA6102XS8/R8 SoIC 8 4000 330 12.5 6.6 5.3 2.0 8.0 12.0 Q1
LTA6102XV8/Ré MSOP 8 3000 330 12.5 5.0 3.5 2.0 8.0 12.0 Q1
LTA6103XT5/R6 S0T23 5 3000 178 9.5 3.3 3.2 1.5 4.0 8.0 Q3
LTA6103XC5/Ré6 SC70 5 3000 178 9.5 3.3 3.2 1.5 4.0 8.0 Q3

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures
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P-10 LTA610x
350nA, Precision, Nano Power, Zero-drift Amplifiers

Package Outlines =
o~
DIMENSIONS, SOT23-5L e
N
ol
o
S
A \ A2 ' | Dimensions | Dimensions E
Symbol In Millimeters | In Inches Y
l ] ] ] | | Min | Max | Min Max
ALl > A - s |- 0.049 | o
0 Al 0.04 0.10 0.002 0.004 (1]
el | A2 [ 100 | 120 | 0039 | 0047 o
| b | 033 | 041 | 0013 0.016
- - L c 0.15 0.19 0.006 0.007
T T D | 2820 | 302 | o0m 0119
f Bl | 150 | 170 | 0059 | 0067
E 2.60 3.00 0.102 0.118
_ e |  095BSC |  0.037BSC
E E1l | el | 1.90 BSC | 0.075 B5C
L 0.60 REF 0.024 REF
LI | 030 | 060 | 0012 | 0.024 |
e | o | 8 | o0° 8°
— 4 1 _/
- H H o
Tp e s

RECOMMENDED SOLDERING FOOTPRINT, SOT23-5L

1.0

0.039

0.95
0.037

0.95
0.037

0.7 v
0.028

2.4

0.094 mm
inches

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures
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P-11 LTA610x
350nA, Precision, Nano Power, Zero-drift Amplifiers

Package Outlines (Cont.) >
DIMENSIONS, SC70-5L &
.
ol
o
2 o
—— — 1
Dimensions Dimensions (w)
o = Symbol In Millimeters In Inches QL
ol T Min. Max. Min. Max. Q
| A 0.900 1.100 0.035 0.043 wn
Al 0.000 0.100 0.000 0.004 =3
0.900 1.000 0.035 0.039 g
:1 ,f' 0.150 0.350 0.006 0.014 -~

2.000 2.200 0.079 0.087
2.150 2.450 0.085 0.096
1150 1.350 0.045 0.053

A2
A b
. c 0.110 0175 | 0.004 | 0.007
D
E
El

- e 0.650TYP 0.026REF
el 1200 | 1400 | 0047 | 0.055
L 0260 | 0460 | 0.010 | 0018
e & X 0.525REF 0.02IREF
8 o0 | @& (S
| b j LL 0.20
RECOMMENDED SOLDERING FOOTPRINT, SC70-5L
6x0,35—+ |
0,85 + - -
2,2
‘ —! ‘—-r— 4x0,65
- 2x1,50 —

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures.
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P-12 LTA610x
350nA, Precision, Nano Power, Zero-drift Amplifiers

Package Outlines (Cont.) 2
DIMENSIONS, SOIC-8L §
N
o1
o
o
A A2
I o
TA1 Dimensions Dimensions 2’-
D Symbol In Millimeters In Inches o
Min Max Min Max g
b, e | A 1370 | 1670 | 0.054 | 0.066 o
Al 0.070 | 0470 | 0003 | 0.007 o}
I L A2 1300 | 1500 | 0051 | 0.059
T& b 0306 | 0506 | 0012 | 0.020
c 0.203TYP. 0.008 TYP.
D 4700 | 5100 | 0185 | 0.201
E 3820 | 4020 | 0150 | 0.158
El 5800 | 6200 | 0.228 | 0244
E1 E e 1.270 TYP. 0.050 TYP.
L 0.450 | 0750 | 0.018 | 0.030
9 0° 8° 0° 8°
s>
¥ ]
i d'd O d
C
RECOMMENDED SOLDERING FOOTPRINT, SOIC-8L
N g (159
i 8X (0.061) MAX
i f
|
|
5.40 ! (3.90)
0.213 : (0.154) MIN
|
|
1 | e
|
1]
| |
| |
(0.60) L e ~71.270 mm
(0.024) MAX 8X PITCH 5550 (inches )

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures.
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350nA, Precision, Nano Power, Zero-drift Amplifiers

: m
Package Outlines (Cont.) =
o~
DIMENSIONS, MSOP-8L g
N
e
o
i ,'f ‘ o
A IFAHHH
! ||
O
ATf ]
D Dimensions Dimensions (Y]
Symbol In Millimeters In Inches w
. P_ € ¢ Min Max Min Max >
1 A 0.800 1100 0.031 0.043 g
A I i Oy S L & Al 0.050 | 0150 | 0.002 | 0.006 -
1 T T A2 0.750 0.950 0.030 0.037
b 0.290 0.380 0.01 0.015
C 0.150 0.200 0.006 0.008
D 2.900 3100 0.14 0.122
E 2.900 3100 0.114 0.122
El 4.700 5.100 0.185 0.201
E1 E e 0.650 TYP. 0.026 TYP.
L 0.400 0.700 0.016 0.028
A 8 0° 8° 0° 8°
N
L C
L

RECOMMENDED SOLDERING FOOTPRINT, MSOP-8L

(0.45) (1.45)
I:3)( (©018) MAX | ©.057) MAX

T

11

(5.85) 4.40 (2.95)

(0.230) MAX 5173 ©0.116)MIN
0.(-35_"i ~— mm
0.026 PITCH inches

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures.
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350nA, Precision, Nano Power, Zero-drift Amplifiers

Package Outlines (Cont.) =
DIMENSIONS, DFN2x2-8L §
N
ol
©
o
Dimensions Dimensions
< Symbol In Millimeters In Inches
! T O g O B Min. Max. Min. Max. E
N‘ _1 A 0.700 0.800 0.028 0.031 E;
< < Al 0.000 0.050 0.000 0.002 wn
SIDE VIEW b 0.200 0.300 0.008 0.012 0
A2 0.200BSC 0.008 L
0 e b D 1900 | 2100 | 0075 | 0.083 -~
[ - 1 E 1.900 2100 0.075 0.083
| ! | | | | | | l 4: D1 1.100 1.300 0.043 0.051
D1 R El 0.600 0.800 0.024 0.031
R e 0.50REF 0.020
w & | L 0.300 0.400 0.012 0.016
a F 0.250 0.350 0.010 0.014
LL| 4‘ h REF0.18 0.007
I
1
TOP VIEW BOTTOM
VIEW

RECOMMENDED SOLDERING FOOTPRINT, DFN2x2-8L

8X (0.5) SYMM METAL
] ¢
[EES - s
8X (0.25) s —T

(R0.05) TYP —/ (0.9) |

\ (1.9) !

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 9:
87% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:25X

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures.
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P-15 LTA610x
350nA, Precision, Nano Power, Zero-drift Amplifiers

Important Notice

Linearin is a global fabless semiconductor company specializing in advanced high-performance high-quality analog / mixed-
signal IC products and sensor solutions. The company is devoted to the innovation of high performance, analog -intensive
sensor front-end products and modular sensor solutions, applied in multi-market of medical & wearable devices, smart home,
sensing of loT, intelligent industrial & smart factory (industry 4.0), and automotives. Linearin's product families include widely-
used standard catalog products, solution-based application specific standard products (ASSPs) and sensor modules that help
customers achieve faster time-to-market products. Go to http://www.linearin.com for a complete list of Linearin product
families.

For additional product information, or full datasheet, please contact with the Linearin’s Sales Department or Representatives.

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures
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