P-1 LTA37 LTA237

Precision, Low Noise, High Speed Operational Amplifier (Avc.=5)

General Description

The LTA37 provides the same high performance, but the design is optimized for circuits with gains greater than five. This
design change increases slew rate to 17V/us and gain-bandwidth product to 82 MHz. The LTA37 provides the low offset and
drift of the OP27 plus higher speed and lower noise. Offsets down to 50uV and a maximum drift of 0.5uV/°C make the LTA37
ideal for precision instrumentation applications. Exceptionally low noise (e,=3nV/VHz @1kHz), a low 1/f noise corner
frequency of 5 Hz, and the high gain of 5.6 million, allow accurate high-gain amplification of low-level signals. The low input
bias current of 50nA and offset current of 40nA are achieved by using a bias-current cancellation circuit.

The output stage has good load driving capability. A guaranteed swing of 10 V into 600Q and low output distortion make
the LTA37 an excellent choice for professional audio applications. PSRR 130 dB and CMRR 135 dB allow the circuit designer to
achieve performance levels previously attained only by discrete designs.

Low-cost, high-volume production of the LTA37 is achieved by using trimming circuit. This reliable and stable offset
trimming scheme has proved its effectiveness over many years of production history. The LTA37 brings low-noise
instrumentation-type performance to such diverse applications as microphone, tape-head, and RIAA phono preamplifiers,

high-speed signal conditioning for data acquisition systems, and wide-bandwidth instrumentation.
LTA37 (single) is available in both SOIC-8L, MSOP-8L and TSSOP-8L packages. The LTA237 (dual) is offered in SOIC-8L
and SOIC-16L packages.

Features and Benefits

Low Noise, 0.2 uVep (0.1 Hz to 10 Hz)

3nV/vHz @1kHz

Low Drift, 0.5uV/C

High Speed, 17 V/us Slew Rate

82 MHz Gain Bandwidth

Low Input Offset Voltage, 50uV

Excellent CMRR, 135 dB (Common-Voltage @ *+11V)

High Open-Loop Gain, 5.6 Million (135 dB)

Nulling pin for further adjustment of Vos (Only for LTA37J series)
Replaces 0P27, OP37, OPA227, OPA228 SE5534, OP-200 In Gains > 5

Applications

Precision Instrumentation
Test Equipment

Data Acquisition

Professional Audio Equipment

Motor Phase Current Sense

Transducer Amplifier

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures.
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P-2 LTA37 LTA237

Precision, Low Noise, High Speed Operational Amplifier (Ayc.=5)
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CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures.
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P-3 LTA37 LTA237
Precision, Low Noise, High Speed Operational Amplifier (Ayc.=5)

Ordering Information >

S
LTA37XS8/R8 SoIC-8L 490 mm *3.92mm Tape and Reel, 4 000 Green (RoHS & no Sb/Br) HJ37 E
LTA37XT8/R8 TSSOP-8L 4.40 mm * 3.00 mm Tape and Reel, 4 000 Green (RoHS & no Sb/Br) HJ37 g
LTA37XV8/Ré MSOP-8L 3.00 mm *3.00 mm Tape and Reel, 3000 Green (RoHS & no Sb/Br) HJ37 o
LTA37JXS8/R8 SoIC-8L 490 mm *3.92mm Tape and Reel, 4 000 Green (RoHS & no Sb/Br) H37J g"
LTA37JXT8/R8 TSSOP-8L 4.40 mm * 3.00 mm Tape and Reel, 4 000 Green (RoHS & no Sb/Br) H37J %
LTA37JXV8/Ré MSOP-8L 3.00 mm *3.00 mm Tape and Reel, 3000 Green (RoHS & no Sb/Br) H37J =
LTA237XS8/R8 SOIC-8L 490 mm *3.92 mm Tape and Reel, 4 000 Green (RoHS & no Sb/Br) HJ237
LTA237XS16/R5 SOIC-16L 10.4 mm *7.60 mm  Tape and Reel, 2500 Green (RoHS & no Sb/Br) HJ237

Pin Configuration (Top View)

LTA37) LTA37
SOIC-8L/MSOP-8L/TSSOP-8L SOIC-8L/MSOP-8L/TSSOP-8L
Vos Trim[_T_| | 8 | Vos Trim NC [ 8 | NC
AN 2 [ 7 | Vs+ N[ 2 7 ] Vs+
+IN[3_ | 6 ] out +INC3 ] 5 ] OUT
Vs- 4] [ 5 ] NC vs- (4 5 1 NC

SOIC-8L,
MSOP-8L, | Description
TSSOP-8L

\I{IOCS Trim / 1,8 Nulling pin (only for J version). No Connection for Non-J Version.

-IN 2 Inverting input of the amplifier.

+IN 3 Non-inverting input of the amplifier.

V. 4 Negative power supply. It is normally tied to ground. It can also be tied to a voltage other
i than ground as long as the voltage between Vs. and Vs_is from 5 V to 36 V.

NC 5 No Connection.

ouTt 6 Amplifier output.

v 7 Positive power supply. The voltage is from 5 V to 36 V. Split supplies are possible as long

as the voltage between Vs. and Vs is from 5V to 36 V.

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures.
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P-4 LTA37 LTA237

Precision, Low Noise, High Speed Operational Amplifier (Ayc.=5)

Pin Configuration (Top View)

LTA237
S0IC-16L

16 OUTA
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OUTA [T |

AINA 2] [ 7 ] ouTB
+IN A Ej (E -IN B

Vs-[ 4 |
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(3]

+INB 6

=z
o

10 QuTB

L H
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-INA Inverting input A of the amplifier.

+IN A 2 3 Non-inverting input of the amplifier.

Negative power supply. It is normally tied to ground. It can also be tied
V- 4 4 to a voltage other than ground as long as the voltage between Vs. and
Vs is from 5 Vto 36 V.
Non-inverting input of the amplifier. This pin has the same voltage

+INB 6 > range as -IN B.
Inverting input B of the amplifier. The voltage range is from (Vs. - 0.1V)
-INB 7 6
to (Vs. - 1V).
ouTB 10 7 Amplifier B output.
Positive power supply. The voltage is from 5 V to 36 V. Split supplies
Ve 13 8 are possible as long as the voltage between Vs. and Vs_is from 5V to
36 V.
OUT A 16 1 Amplifier A output.
NC 131" ?'2'81':'15 - No Connection.

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures.
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P-5 LTA37 LTA237
Precision, Low Noise, High Speed Operational Amplifier (Ayc.=5)

Limiting Value

In accordance with the Absolute Maximum Ratin System (IEC60134).

Supply Voltage, Vs. to Vs_ 40V

Signal Input Terminals: Voltage +20V

Signal Input Terminals: Current Current Indefinite

Signal Differential Input Voltage 1.4V

Output Short-Circuit 80 mA

Storage Temperature Range, Tslg -65 °C to +150 °C

Junction Temperature, T, 150 °C

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 ANSI/ESDA/JEDEC JS-002 +2000 v

Thermal Information

Thermal Metric Package Level Unit
SOIC-8L 125
MSOP-8L 216

B,a Package Thermal Resistance °C/W
TSSOP-8L 160
SOIC-16L 95

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures.
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P-6 LTA37 LTA237

Precision, Low Noise, High Speed Operational Amplifier (Ayc.=5)

Electrical Characteristics >
R

Unless otherwise noted, Ta=25°C, Vs = #15.0 V &~
Parameter Symbol  Conditions 5
DC PERFORMANCE g
Input Offset Voltage Vos 50 100 uv
'T’:::;g:zj:!°“age ve dVes /dT | Ta= -40°C to 125°C 0.5 uv/oc ga:
Input Bias Current ls +50 +100 | nA (g
Input Offset Current los +40 +100 | nA L3
Open-loop voltage gain AvoL R. = 2KkQ, V=24V, 135 dB -
NOISE and DISTORTION PERFORMANCE
Input Voltage Noise En f=01Hzto 10 Hz 0.2 wVe-r

f =20 Hz to 20 kHz 4.5 MVe.p

f=10 Hz 7.5 nV/vHz
Input Voltage Noise Density | e, f =100 Hz 5 nV/VHz

f=1kHz 3 nV/VHz

f =10 Hz 1.6 pA/VHz
Input Current Noise Density | I, f =100 Hz 0.8 pA/VHz

f =1 kHz 0.7 pA/VHz
Lc;tiasleHarmonic Distortion + THD+N G =45 f=1KHz Vo= 3 Vaus 0.10(?903 Z:B
Intermodulation Distortion IMD 21:(23' ::;i!;MlijngE/DlN Two-Tone, 0;;029[2‘4 "d/uB
INPUT CHARACTERISTICS
an [ona [ o
g:t";m" Mode Rejection CMRR | Vew= £11V 135 dB
DYNAMIC PERFORMANCE
Gain-Bandwidth Product GBP f-10kHz 82 MHz

f=1MHz 33
Slew Rate SR Av=5.7,V0=20 Vy, 17 V/us
Full Power Bandwidth PBW Ay=5 1.2 MHz
OUTPUT CHARACTERISTICS

Ru=2kQ, AvoL =120dB, Vs = £5V VIS‘; V15

Output Voltage Swing Vour \'

Vs + Ve -
R.=2KkQ, Avo. =110dB, Vs < =5V
1.5 1.5
ISOUFCE 70
Short-circuit Current | Open loop, Vin = £ 200 mV, No load 70 mA
sink -
POWER SUPPLY
Operating Supply Voltage Vs Ta =-40to +125 °C 5 36 \'
Power Supply Rejection PSRR | Vs= +5Vto +10V 130 dB
Ratio
Qmes.c.ent Current (Per I 33 4 mA
amplifier)

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures.
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LTA37 LTA237

Precision, Low Noise, High Speed Operational Amplifier (Ayc.=5)

Typical Characteristics

At Ta=25°C, Vs = £15 V, unless otherwise noted.
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Figure 1. Quiescent Current vs Supply Voltage
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Figure 3. Offset Voltage vs Supply Voltage

0
3 001
c
(V]
£ -0.02
=5
(&)
@ 003 |
k]
a -0.04
£

0.05

4 8 12 16 20 24 28 32 36

Supply Voltage (V)

Figure 5. Input Offset Current vs Supply Voltage
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Figure 2. Offset Voltage vs Common-Mode Voltage
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Figure 4. Input Bias Current vs Supply Voltage
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Figure 6. Input Bias Current vs Common-Mode Voltage

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures.
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P-8

LTA37 LTA237

Precision, Low Noise, High Speed Operational Amplifier (Ayc.=5)

Typical Characteristics
At Ta=25°C, Vs = £15 V, unless otherwise noted.
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Figure 7. Output Voltage vs Supply Voltage
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Figure 11. Short Circuit Current vs Supply Voltage
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Figure 8. Input Voltage Noise vs Frequency
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Figure 10. Total Harmonic Distortion vs Input Voltage
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Figure 12. Open Loop Gain and Phase vs Frequency

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures.
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P-9 LTA37 LTA237

Precision, Low Noise, High Speed Operational Amplifier (Ayc.=5)

Typical Characteristics Z
At Ta= 25°C, Vs = 15 V, unless otherwise noted. 5
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Figure 13. Low Frequency Noise (0.1~10Hz) Figure 14. Small-Signal Transient Response
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Figure 15. Large-Signal Transient Response Figure 16. PSRR vs Frequency

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures.
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P-10 LTA37 LTA237

Precision, Low Noise, High Speed Operational Amplifier (Ayc.=5)

Application Notes

LTA37 Series Op-Amps could be a good replacement of OP27, OP200 with or without removal of external compensation or
nulling components. Additionally, the LTA37 may be fitted to unnulled 741 type sockets; however, if conventional 741 nulling
circuitry is in use, it should be modified or removed to ensure correct LTA37 operation. LTA37 offset voltage may be nulled
to zero (or other desired setting) using a potentiometer. The LTA37 provides stable operation with load capacitances of up to
1000 pF and 10V swings; larger capacitances should be decoupled with a 50 Q resistor inside the feedback loop. Closed
loop gain must be at least five. For gains above ten, the LTA37 has a clear advantage over the unity stable OP27.

Thermoelectric voltages generated by dissimilar metals at the input terminal contacts can degrade the drift performance.

Best operation will be obtained when both input contacts are maintained at the same temperature.

Figure 17 Offset Nulling Circuit

Offset Voltage Adjustment

The input offset voltage of the LTA37 is trimmed at wafer level. However, if further adjustment of Vos is necessary, a 10 kQ
trim potentiometer may be used. TCVos is not degraded (see offset nulling circuit). Other potentiometer values from 1kQ to 1
MQ can be used with a slight degradation ( 0.1 uV/°C to 0.2 uV/°C) of TCVos. Trimming to a value other than zero creates a
drift of approximately (Vos/300) uV/°C. For example, the change in TCVos will be 0.33 uV/C if Vos is adjusted to 100 uV. The
offset voltage adjustment range with a 10 kQ potentiometer is =4 mV. If smaller adjustment range is required, the nulling
sensitivity can be reduced by using a smaller pot in conjunction with fixed resistors. For example, the network shown in

figure 18 will have a 280 uV adjustment range.

4.7kQ) 1kQ) POT 4.7kQ)

I

V+

Figure 18 Offset Voltage Adjustment

Figure 19 Burn-In Circuit

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures.
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P-Ti LTA37 LTA237

Precision, Low Noise, High Speed Operational Amplifier (Ayc.=5)

Tape and Reel Information >
o~
N
&=
N
REEL DIMENSIONS TAPE DIMENSIONS =
o

»‘ [+ KO [« Pl
e R T o
| | —) o
@ &) & { go W o
Reel { l o

Diameter

Cavity — A0 [=—

A0 | Dimension designed to accommodate the component width

BO | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
i W | Overall width of the carrier tape

| | | Reel P1 | Pitch between successive cavity centers

T Width (W1)

QUADRANT ASSIGNMENTS FOR PIN 1 ORIETATION IN TAPE

OO0 O0OO0OO0OO0OOO O @#SprocketHoleS
I | )
I I
ol Q2| ot @
,,,,:,,,*,,,,},,,, ﬂ
|
|

Q3 ' Q4 Q3 ' Q4 User Direction of Feed
A i

Pocket Quadrants
* All dimensions are nominal

Reel R.eel .
ooics | P s spa o VAN R0 20 0P
(mm) (mm)
LTA37XS8/R8 solc 8 | 4000 330 12.5 6.6 5.3 20 8.0 12.0 a1l
LTA37XT8/R8 TSSOP 8 | 4000 330 12.5 6.5 4.0 1.2 8.0 12.0 a1l
LTA37XV8/Ré MSOP 8 | 3000 330 12.5 5.0 35 20 8.0 12.0 a1l
LTA37JXS8/R8 solc 8 | 4000 330 12.5 6.6 5.3 20 8.0 12.0 a1l
LTA37JXT8/R8 TSSOP 8 | 4000 330 12.5 6.5 4.0 1.2 8.0 12.0 a1l
LTA37JXV8/Ré MSOP 8 | 3000 330 12.5 5.0 35 2.0 8.0 12.0 a1l
LTA237XS8/R8 solc 8 | 4000 330 12.5 6.6 5.3 2.0 8.0 12.0 a1l
LTA237XS16/R5 solc 16 | 2500 330 16.5 6.6 10.4 20 8.0 16.0 a1l

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures.
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P-12 LTA37 LTA237

Precision, Low Noise, High Speed Operational Amplifier (Avc.=5)

Package Outlines >
o~
N
DIMENSIONS, TSSOP-8L &
3
o
o
<T D o
A ]
ol i N < Dimensions Dimensions o)
< s ) ) Symbol In Millimeters In Inches wn
/ Min. Max. Min. Max. g
/ D 2.9 31 014 0122 f_D._
: E 4.3 45 0169 0177
b & b 019 0.3 0.007 0.012
| | | ‘ o 0.09 02 0.004 0.008
L ! H H El 625 6.05 D.246 0.258
1! ] A — 12 — 0.047
' A2 0.8 1 0.031 0.03%
: Al 0.05 0.15 0.002 0.006
| e 0.65 (BSC) 0.026 (BSC)
! N T 05 | 07 002 | 0028
g = b H 0.25(TYP) 0.01(TYP)
] ] T T T | (5
| |
i L
| r
H H ] I A2

i

RECOMMENDED SOLDERING FOOTPRINT, TSSOP-8L

8X (1.5)
8X (0.45) T T SEMM el L
e ——
8

6X (0.65)

o

g

(5.8)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:10X

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures.
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P-13 LTA37 LTA237

Precision, Low Noise, High Speed Operational Amplifier (Ayc.=5)

Package Outlines (cont.) >
o~
N
DIMENSIONS, SOIC-8L t:
~
©
i/ o
A2
‘ ]
1A1 Dimensions Dimensions 1)
D Symbol In Millimeters In Inches wn
[ - Min Max Min Max g
o B e A 1370 | 1670 | 0.054 | 0.066 o
B M " { Al 0.070 | 0170 | 0.003 | 0.007 -
EREE N LT\\ AZ 1300 | 1500 | 0.051 | 0.059
b 0306 | 0506 | 0.012 | 0.020
~~ C 0.203TYP. 0.008TYP.
D 4700 | 5.100 0185 | 0.201
E 3820 | 4020 | 0150 | 0.158
El 5800 | 6.200 | 0.228 | 0.244
E1 E e T.270 TYP. 0.050 TYP.
L 0.450 | 0.750 | 0.018 | 0.030
8 0° 8° 0° 8°
Jan)
7
k. ]
H H'H H 9
—_— C
RECOMMENDED SOLDERING FOOTPRINT, SOIC-8L
(1.55)
11+ | 8X (0.061) MAX
| i Sy
i 1
|
540 | 3.90
- —————!————— (3.90) MIN
0.213 | (0.154)
|
|
1 |
| v _
|
i o e el I N O
| |
- e — le—
(0-60) \1as Tmy’ oiTeH  1:270 ( mm )
(0.024) 0.050 inches

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures.
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LTA37 LTA237

Precision, Low Noise, High Speed Operational Amplifier (Ayc.=5)

Package Outlines (cont.) >
%
DIMENSIONS, MSOP-8L i
]
o
A \ A .O
A A2
| PO ;
Aﬂ -
D Dimensions Dimensions
" " Symbol In Millimeters In Inches g
- p L. | Min Max Min Max @
A 0.800 1.100 0.031 0.043 —_
1 I I I |_ L\ Al 0.050 0.150 0.002 0.006
1 1T T AZ 0.750 0.950 0.030 0.037
b 0.290 0.380 0.0m 0.015
C 0.150 0.200 0.006 0.008
D 2.900 3.100 0na 0.122
E 2.900 3.100 0na 0.122
El 4.700 5.100 0.185 0.201
E1 E o 0.650 TYP. 0.026 TYP.
L 0.400 0.700 0.016 0.028
A B 0 8 0 8
NP
HHH °
» _ C
RECOMMENDED SOLDERING FOOTPRINT, MSOP-8L
(0.45) (1.45)
8X @o18)MAX  (5.057)MAX
B |
1 | 8X
| f
(5.85) 440 | (2.95)
(0.230) "AX 5173 | ©.116)MIN
|
I —
I | | |
0.65 I _ mm
0.026 PITCH inches

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures.
Linearin and designs are registered trademarks of Linearin Technology Corporation.
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P-15 LTA37 LTA237

Precision, Low Noise, High Speed Operational Amplifier (Ayc.=5)

Package Outlines (Cont.) >
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Sumibici Dimensions In Millimeters Dimensions In Inches
y Min. Max. Min. Max.
A - 2.650 - 0.104
A1 0.100 0.300 0.004 0.012
A2 2.250 2.350 0.089 0.093
b 0.350 0.430 0.014 0.017
c 0.240 0.290 0.009 0.011
D 10.200 10.400 0.402 0.409
E 10.100 10.500 0.398 0.413
E1 7.400 7.600 0.291 0.299
e 1.270(BSC) 0.050(BSC)
L 0.550 [ 0.850 002 | 0.033
L1 1.400(REF) 0.060(REF)
0 0° | 8° 0° | 8°

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

L
Linearin and designs are registered trademarks of Linearin Technology Corporation.
© Copyright Linearin Technology Corporation. All Rights Reserved.

All other trademarks mentioned are the property of their respective owners.




P-16 LTA37 LTA237

Precision, Low Noise, High Speed Operational Amplifier (Avc.=5)

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 IoT, 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.

L
Linearin and designs are registered trademarks of Linearin Technology Corporation.
© Copyright Linearin Technology Corporation. All Rights Reserved.

All other trademarks mentioned are the property of their respective owners.
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