LTC8811, LTC8812, LTC8814
600nA, RRIO Op-amps for Cost-Optimized Systems
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General Description

The LTC881x family of single-, dual-, and quad- channel amplifiers features a maximized
ratio of gain bandwidth (GBW) to supply current and is ideal for battery-powered
applications such as portable instrumentations, portable medical equipments, wearable
fitness devices, and wireless remote sensors. Featuring rail-to-rail input and output
swings, 15-kHz bandwidth of combined with ultra-low supply current (typical 600 nA at
5.0 V per amplifier) and low noise (6.3 uVp_p at 0.1 to 10 Hz) , the LTC881x family is an
excellent choice for precision, cost-optimized, “Always ON” sensing applications.

The robust design of the LTC881x amplifiers provides ease-of-use to the circuit designer:
integrated RF/EMI rejection filter, no phase reversal in overdrive conditions, and high
electro-static discharge (ESD) protection (5-kV HBM). The LTC881x amplifiers are
optimized for operation at voltages as low as +1.7 V (£0.85 V) and up to +5.5 V (£2.75 V)
over the extended temperature range of —40 °C to +85 °C.

The LTC8811/3 (single) is available in both SOT23-5L and SC70-5L packages. The LTC8812

(dual) is offered in DFN-8L, SOIC-8L and MSOP-8L packages. The quad-channel
LTC8814 is offered in QFN-16L, SOIC-14L and TSSOP-14L packages.
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Features and Benefits

m Ultra-Low Power Preserves Battery Life A
— 600 nA Supply Current (Typically at 5 V) Peﬁalifie

B Single 1.7V to 5.5 V Supply Voltage Range

— Can be Powered From the Same 1.8V#2. /5V System Rails
m 15 kHz GBW Y2
B Precision Specifications for Buffe er/Gain Stages

Low Input Offset Voltage: \'
Low Noise: 6.3 uVp_p@t 0.1t
1 pA Input Bias Curren

— Rail-to-Rail Inpu utput

B Extended Temper@ ge: —40°C to +85°C
Applications

=N

m Battery ered Instruments:
— Consumer, Industrial, Medical, Notebooks

B Wearable Fitness Devices

B Sensor Signal Conditioning:
— Sensor Interfaces, Loop-Powered, Active Filters

B Wireless Sensors:
— Home Security, Remote Sensing, Wireless Metering

Pin Configurations (Top View)
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CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures. ™
Linearin and designs are registered trademarks of Linearin Technology Corporation. N E A RI N
© Copyright Linearin Technology Corporation. All Rights Reserved.

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

Symbol ‘ Description

-IN Inverting input of the amplifier.

+IN Non-inverting input of the amplifier.
+Vg Positive (highest) power supply.
-Vg Negative (lowest) power supply.
ouT Amplifier output.

Ordering Information

‘ Package Name

Type Number

Package Quantity

Marking Code

LTC8811YT5/Ré6 S0T23-5L Tape and Reel, 3 000 AN1
LTC8811YC5/Ré SC70-5L Tape and Reel, 3 000 AN1
LTC8812YF8/R6 DFN2x2-8L Tape and Reel, 3 00(l AN2
LTC8812YS8/R8 SOIC-8L Tape and Reel, 4 AN2Y
LTC8812YV8/R6 MSOP-8L AN2Y
LTC8813YT5/R6 S0T23-5L AN3
LTC8813YC5/Ré SC70-5L AN3
LTC8814YS14/R5 SOIC-14L nd Reel, 2 500 AN4Y
LTC8814XF16/R6 QFN3x3-16L pe and Reel, 3 000 AN4Y
LTC8814YT14/Ré6 TSSOP-14L Tape and Reel, 3 000 AN4Y

N
Limiting Value @

3 Rating System (IEC 60134).

In accordance with the Absolute | fax 7

Parameter

Supply Voltage, Vg, to Vq_

Absolute Maximum Rating

100V

Signal Input Terminals: Voltage, Current

Vo -05VtoVe, + 0.5V, £10 mA

Output Short-Circuit

Continuous

Storage Temperature Range, T,

-65 °C to +150 °C

Junction Temperature, T, 150 °C
Lead Temperature Range (Soldering 10 sec) 260 °C
ESD Rating
Parameter ‘ Item ‘ Value ‘ Unit
. Human body model (HBM), per MIL-STD-883J / Method 3015.9 © +5 000
Electrostatic
Discharge Charged device model (CDM), per ESDA/JEDEC JS-002-2014 @ +2000 \'
Voltage
9 Machine model (MM), per JESD22-A115C +250

(1) JEDEC document JEPI155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures.
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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Tape and Reel Information N
ok
o
o
REEL DIMENSIONS TAPE DIMENSIONS I
O
»‘ I« KO |«—P1— Q
o
R R R T g_’
@
o o (B0 W ~
Reel '
Diameter
Cavity — AQ ~—
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 carrie‘ape
[T 1 Reel P1 | Pitch between suc, vity centers
T Width (W1)
QUADRANT ASSIGNMENTS FOR PIN ION IN TAPE

Sprocket Holes

—

User Direction of Feed
Pocket Quadrants
* All dimensions are nominal
Reel Reel .
Device Package | p; o | spa | Diameter| Widthwi| A9 BO KO P1 w Pin1
Type (mm) (mm) (mm) (mm) (mm) (mm) (mm) |Quadrant
LTC8811XT5/R6 S0T23 5 3000 178 9.0 3.3 3.2 1.5 4.0 8.0 Q3

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

L)
Linearin and designs are registered trademarks of Linearin Technology Corporation. N E A RI N
© Copyright Linearin Technology Corporation. All Rights Reserved.

All other trademarks mentioned are the property of their respective owners.
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Package Outlines N
o
DIMENSIONS, SOT23-5L o
o
I
(w)
)l
o
_ _ _ . . . . %2)
A A2 Dimensions Dimensions >
Symbol In Millimeters In Inches g
l — — — Min Max Min Max o~
A1 F T A - 1.25 - 0.049
) Al 0.04 010 | 0.002 | 0.004
el LA A2 1.00 1.20 0.039 | 0.047
iR iR b 0.33 0.41 0.013 | 0.016
-+ -+ L c 0.15 019 | 0.006 | 0.007
f D 2820 | 3.02 0.11 0.119
E1 150 1.70 0.059 | 0.067
2. 3.00 | 0102 | oms
E El e 5 BSC 0.037 BSC
el BSC 0.075 BSC
L 0.60 REF 0.024 REF
— T 1 , 30 060 | 0012 | 0.024
_ T T L1 3 0° 8° 0° 8°
Tp T e ‘

RECOMMENDED SOLDERING FOOTPRINT, S@@

39
>
A
0.95
0.037
1
0.95
7y 0.037
0.7 v
0.028
Y
0. 094 (
|nches

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures. ™
Linearin and designs are registered trademarks of Linearin Technology Corporation. N E A RI N
© Copyright Linearin Technology Corporation. All Rights Reserved.

All other trademarks mentioned are the property of their respective owners.
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Package Outlines (continued)

DIMENSIONS, SC70-5L (SOT353)

A A2 Dimensions Dimensions
l — — — Symbol In Millimeters In Inches
Al — Min Max Min Max

D A 0.90 110 0.035 | 0.043
el 0. Al 0.00 0.10 0.000 | 0.004
e i/\‘ A2 0.90 1.00 0.035 | 0.039
€ i -4 b 0.15 035 | 0.006 | 0.014
—4 —4 —4 L C 0.08 0.15 0.003 | 0.006
i D 2.00 220 | 0079 | 0.087
E 115 135 0.045 | 0.053
E1 2, 2.45 | 0.085 | 0.096
El E 1 — e 65 typ. 0.026 typ.
el 200 [ 140 | 0.047 [ 0.055
L 0.525 ref. 0.021 ref.
26 0.46 0.010 | 0.018
_ _ L1 (] 0 8 0 8
= .
: - QN
'\
RECOMMENDED SOLDERING FOOTPRINT, S@@Jﬁ%)
%197
0.65
0.0256
Y
0.65
0.0256
0.40 "
0.0157
1.9
0.0748 ( mm
inches

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures.
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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Package Outlines (continued)

DIMENSIONS, SOIC-8L

A l A2
TAl Dimensions Dimensions
D Symbol In Millimeters In Inches
Min Max Min Max
b, e . A 1370 | 1670 | 0.054 | 0.066
Al 0.070 0.170 0.003 0.007
| | T T I—& A2 1.300 1.500 0.051 0.059
— b 0.306 0.506 0.012 0.020
C 0.203 TYP. 0.008 TYP.
D 4.700 5.100 0.185 0.201
E 4.020 0.150 0.158
E1l E E1l 6.200 0.228 0.244
e TYP. 0.050 TYP.
L 0.750 0.018 0.030
C) 8° 0° 8°
N~
- 0
TIE % Q

'\
RECOMMENDED SOLDERING FOOTPRINT, S@@

\
\
|
|
|
j
0.213 ; (0.154)
|
\
|
|

5.40 (3.90) \i
1 PR A—
\ |
(0.60) ., .o ™ ~1.270 mm
(0.024) MAX" 8X PITCH 0.050 (inches)

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

L)
Linearin and designs are registered trademarks of Linearin Technology Corporation. N E A RI N
© Copyright Linearin Technology Corporation. All Rights Reserved.

All other trademarks mentioned are the property of their respective owners.
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o
Package Outlines (continued) N
(6]
DIMENSIONS, MSOP-8L o
o
|
5
A | g A2 i
fisi=iziatsl ;
AlT ©
D Dimensions Dimensions @
In Millimeters In Inches
e Q e Min Max Min Max
0.800 1100 | 0.031 | 0.043
— O L k 0.050 | 0.150 | 0.002 | 0.006
0750 | 0950 | 0.030 | 0.037
0.290 | 0.380 001 | 0.015
0150 | 0200 | 0.006 | 0.008
2900 | 3.100 0n4 | 0122
2900 | 3.100 0n4 | 0122
El E 7 5100 | 0.185 | 0.201
%50 TYP. 0.026 TYP.
0.400| 0.700 | 0.016 | 0.028
HP- 0° g° 0° g0
_ _ _ _ i _ Y
Y i H H H

RECOMMENDED SOLDERING FOOTPRINT, M

Q‘ 8X (0.45) MAX (1.45) ) MAX

(0:018) L(o

0o
U

(5.85) 4.40 (2.95)
0.230) "X 5.173 ©. 116)M'N
-y
0.65
0.026 PITCH (lnches

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

L)
Linearin and designs are registered trademarks of Linearin Technology Corporation. N E A RI N
© Copyright Linearin Technology Corporation. All Rights Reserved.

All other trademarks mentioned are the property of their respective owners.
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Package Outlines (continued)

DIMENSIONS, DFN2x2-8L

A %C E Symbol Min. Mi“l\ilr::'\t.ers Max.
Al T A 0.70 0.75 0.80
Al - 0.02 0.05
1 2 b 0.20 0.25 0.30
Nd D bl 0.18 REF
l D1 b1l c 0.18 0.20 0.25
CTO O O () eesed Thema o i
R Pad Zone Nd 150BSC
h E 1.90 2.00 210
E1l ! 0.60 0.70 0.80
h 0.50BSC
f 0.30 0.35 0.40
O Q 0.15 0.20 0.25
2 1
S RN
BOTTOM VIEW
N
RECOMMENDED SOLDERING FOOTPRINT, D A
1.60 N 8x 0.50
| 0.0630 | 0.0197
PACKAGE | | f
OUTLINE\ || | T -
1.00 2.30
0.0394 0.0906
| |
e L
14 ot —
\ \ ‘ ‘
0.50 ! ! \ \ 0.30 mm
= e _
PITCH 0.0197 ! ! | 18x0.0118 \inches

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

L)
Linearin and designs are registered trademarks of Linearin Technology Corporation. N E A RI N
© Copyright Linearin Technology Corporation. All Rights Reserved.

All other trademarks mentioned are the property of their respective owners.
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Z
o
Package Outlines (continued) N
(6]
DIMENSIONS, SOIC-14L o
o
I
(w)
Q
A3 3
4 L Dimensions Dimensions g.’
A |—| |—| |—| |—| |—| |—| ? % ‘AZ Symbol In Millimeters In Inches )
v N— -/ Min Max Min Max o]
fAl A 1450 | 1.850 0.057 0.073
D Al 0100 | 0300 | 0.004 0.012
- > A2 1350 | 1550 0.053 0.061
b e C A3 0550 | 0.750 | 0.022 0.030
B e B e -« ‘ Raing b 0.406 TYP. 0.016 TYP.
A HHHBHHMOH L1 L c 0.203 TYP. 0.008 TYP.
3 D 8.630 | 8.830 | 0.340 0.348
[ E 5.8404 | 6.240 | 0.230 0.246
= 3 3\4.050 0.152 0.159
E E1l HP. 0.050 TYP.
A 1.040 REF. 0.041 REF.
N 950 | 0.750 | 0.014 0.030
—~ 2° 8° 2° 8°
CHHHHHHE P~

'\\
RECOMMENDED SOLDERING FOOTPRINT, SQ@

I (1.50)
| 14X 5.089) MAX
I ‘77
| P
\
|
5.40 | (3.90)
0.213 ; (0.154) MIN
|
|
1 | v
\
AN I ! |
\ i
| \
| |
l— — -~
(0.60) ... 0, ! ~1.270 mm
(0.024) MAX 14X PITCH 5050 (inches)

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

L)
Linearin and designs are registered trademarks of Linearin Technology Corporation. N E A RI N
© Copyright Linearin Technology Corporation. All Rights Reserved.

All other trademarks mentioned are the property of their respective owners.
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Package Outlines (continued)

DIMENSIONS, QFN3x3-16L

SIDE VIEW
Al
B e it
TOP VIEW Millimeters
D A$3 Symbol Min. Nom. Max.
A 0.70 0.75 0.80
BOTTOM VIEW A3 0.210 REF
| b 0.20 0.25 0.30
L 9 12 D 2.90 3.00 3.10
i U U U D1 1.60 1.65 1.70
7/ E [8) @3] E 2.90 3.00 3.10
E1 1.60 1.65 1.70
)
A - e 0.50 BSC.
B) - 0.20 0.25 0.30
: hi 0.225 0.275 0.325
[5) @ L 0.35 0.40 0.45
PIN#1 m m m
4 1
e
L4 \

N\

RECOMMENDED SOLDERING FOOTPRINT, Q =

Ao

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

L)
Linearin and designs are registered trademarks of Linearin Technology Corporation. N E A RI N
© Copyright Linearin Technology Corporation. All Rights Reserved.

All other trademarks mentioned are the property of their respective owners.
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Package Outlines (continued) N
o
DIMENSIONS, TSSOP-14L o
o
I
o
) =
A3 o
wn
A L T ‘AZ Dimensions Dimensions >
Alt Symbol In Millimeters . In Inches g
D Min Max Min Max -
A - 1.200 - 0.047
b e C Al 0.050 | 0.150 | 0.002 0.006
T 7 nelnin A2 0900 | 1.050 | 0.035 0.041
T HHHEHEMM L1l L [\ A3 0390 | 0.490 | 0.015 0.019
OO0 000 b 0.200 | 0290 | 0.008 0.011
C 0130 | 0180 | 0.005 0.007
D 4860 | 5060 | 0191 0.199
E 6.200\ 6.600 | 0244 0.260
El 4300\ 4500 | 0169 0.177
E El Hp. 0.026 TYP.
1.000 REF. 0.039 REF.
N W50 | 0.750 0.018 0.030
kJ . 0° 8° 0° 8°
EEEETF RN
L4

\

RECOMMENDED SOLDERING FOOTPRINT, T@@

L (145
(0.0

— 14X

(4.40)
©.173) MIN

UL

77777 (0.45)
1 lj:[i‘”f (0.018) MAX
5.90 | f
0.232 I

LU
00

mm
inches

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures. ™
Linearin and designs are registered trademarks of Linearin Technology Corporation. N E A RI N
© Copyright Linearin Technology Corporation. All Rights Reserved.

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




P-21 LTC8811, LTC8812, LTC8814
600nA, RRIO Op-amps for Cost-Optimized Systems

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, and intelligent industrial &
smart factory (industrie 4.0). 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.

T
zZ
=
()}
—
~
IS
o
o
(@)
I

()
=4
Q

wn
=2
D

L

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. N E A RI N
© Copyright Linearin Technology Corporation. All Rights Reserved.

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