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Analog Devices Provides Amplifiers for Every Application

Why are there so many different types of operational amplifiers (op amps)?
Here at Analog Devices our engineers continue the pursuit of the

illusive ideal op amp. And while we’re extremely close to its realization,
unfortunately it still exists only in textbooks. That is why we are committed
to offering such a broad portfolio of op amps to meet the many and varied
needs of our customers.

Selecting an op amp is no trivial task: with so many different types of
amplifiers, categories, architectures, and parameters to choose from, the
process can be difficult. Each customer and application requires slightly
different performance. It doesn’t matter whether you’re designing a coffee
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maker (yes, op amps can be found in coffee makers) or the next generation
medical imaging system, Analog Devices has the right amplifier to meet
your needs.

This document will help you quickly and easily identify the right op

amp(s) for your application. Inside you’ll find a list of op amp terminology
and processes used to fabricate the ICs, a variety of selection tables,
application guides, design tools, and a handy detachable op amp reference
wall chart. We hope you'll refer to this selection guide often and that it
provides you with a better understanding and appreciation of op amps

and their many applications.
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Op Amp Glossary

Common-Mode Voltage Range (CMVR)

Also known as input voltage range, CMVR is the allowable input voltage
range at both inputs before clipping or excessive nonlinearity is seen at the
output.

Common-Mode Rejection Ratio (CMRR)

The ratio of the common-mode voltage range (CMVR) to the change in the
input offset voltage (AVo,s) over this range. The result is expressed in dB.
CMRR (dB) = 20log (CMVR/AVs)

Full Power Bandwidth

The maximum frequency measured at unity gain for which the rated
output voltage can be obtained for a sinusoidal signal at rated load without
distortion due to slew rate limiting.

Gain Bandwidth Product (GBW)
The product of open-loop gain and bandwidth at a specific frequency.

Input Bias Current (l;)
The current at the input terminals.

Input Bias Current Drift

The proportional change in input bias current vs. temperature over a
specified range of temperature.

Input Offset Current
The difference between the two input currents.

Input Offset Current Drift

The ratio of input offset current change over a specified temperature range,
with the output held a constant voltage.

Input Offset Voltage Drift (T;Vs)
The ratio of change in input offset voltage to a change in temperature.

Offset Voltage (Vs)

The differential voltage needed across the op amp input terminals to obtain
zero output voltage. Offset voltage values range varies by process and
design technology:

e Auto-Zero Op Amps: <1 pV

e Precision Op Amps: 50 wV to 500 pV

e Best Bipolar Op Amps: 10 .V to 25 pV

e Best JFET Iput Op Amps: 100 .V to 1000 pV

e Best Bipolar High Speed Op Amps: 100 .V to 2000 pV

e Untrimmed CMOS Op Amps: >2 mV

* DigiTrim® CMOS Op Amps: <100 wV to 1000 .V

| Operational Amplifier Selection Guide

Open- Loop Gain (A,,)

The ratio of the output voltage to the input offset voltage between the two
input pins. The result is expressed in dB. Gain is usually specified only at
dc (Ao), but for many applications, such as high speed amplifiers for video
and RF, the frequency dependence of gain is also important. For this reason
the open loop gain and phase response is published for each amplifier.

Operating Supply Voltage Range

The supply voltage range that can be applied to an amplifier for which

it operates within specifications. Many applications implement op amp
circuits with balanced dual supplies, while other applications for energy
conservation or other reasons, use single-supply. For example, battery
power in automotive and marine equipment provides only a single polarity.
Even line-powered equipment, such as computers, may have only a single-
polarity built-in supply, furnishing +5V or +12V dc for the system, or
often as low as 1.8 V, with newer applications going even lower.

Power Supply Rejection Ratio (PSRR)

The ratio of the change in power supply voltage to the change in input
offset voltage. The result is expressed in dB. PSRR = 20log (AVg,/AV,g)

Settling Time

The amount of time required for an amplifier to settle to some predetermined
level of accuracy or percentage of output voltage after the application of a
step input.

Slew Rate

The maximum rate of change of output voltage under large signal
condition. The result is usually expressed in V/ps.

Supply Current

The current required from the supply voltage to operate the amplifier with
no load.

Small Signal Unity Gain Frequency

The frequency at which the open-loop gain is unity or 0 dB. This applies
only to signals under 200 mV. Due to slew rate limiting, it is not possible to
obtain large output voltage swings at high frequencies.



Amplifier Design Technology

Clamp Amplifiers

Clamp amplifiers allow the designer to specify a high (VCH) and low (VCL)
output clamp voltage so the output signal will clamp at the specified
levels. Analog Devices’ unique CLAMPIN™ input clamp architecture offers
significant improvement in clamp performance compared to traditional
output clamping devices, minimizing clamp error and distortion in the
clamp region.

Common-Mode Linearized Amplifiers

Increasing the linear input range of the input stage optimizes operational
amplifier large signal distortion. This can be accomplished through the
use of architectures such as degenerated differential structures and
class AB input stages, both of which increase noise and lower precision.
An alternate method is to linearize using a common-mode structure
whose noise is rejected by the inherent differential nature of the input
stage while also maintaining such precision metrics as CMRR, PSRR, and
V5. Analog Devices has numerous new amplifiers that now feature this
new technology and has patented the common-mode linearized input
architecture.

Current Feedback Amplifiers

Current feedback amplifiers are primarily used in applications that require
very high speed operation, large slew rates, and low distortion. The
fundamental concept is based on the fact that, in bipolar transistor circuits,
currents can be switched faster than voltages, all other things being equal.
Unlike voltage feedback amplifiers (VFB), CFB amplifiers do not have
balanced inputs. Instead, the noninverting input is high impedance, and
the inverting input is low impedance. The open-loop gain of the CFB is
measured in units of ) (transimpedance gain) rather than V/V as for VFB
amplifiers. Also, the value of the feedback resistor plays a direct role in the
CFB’s stability. Therefore, adhering to the recommended feedback resistor
suggested in the data sheet is highly recommended.

Differential Amplifiers

Differential amplifiers allow the process of single-ended input to
complementary differential outputs or differential inputs to differential
outputs. These amplifiers feature two separate feedback loops to control
the differential and common-mode output voltages. Analog Devices’
differential amplifiers are configured with a Vg, pin, which can be easily
adjusted for setting output common-mode voltage. This provides a
convenient solution when interfacing with analog-to-digital converters
(ADCs). ADI also offers a series of differential receiver products that
convert differential input signals to single-ended output.

Quad Core (H Bridge)

Analog Devices has patented the quad core architecture, which supplies
current on-demand to charge and discharge the internal dominant pole
capacitor, while allowing the quiescent current to be small. This patented
architecture enables amplifiers to provide high slew rates with low
distortion at low supply currents.

Overvoltage Protection (OVP) Amplifiers

An OVP amplifier is the most robust solution to protect the amplifier and
entire circuitry from outside the rail input voltages due to manufacturing
shorts, power supply timing, or human error. OVP is able to protect real
estate from various unexpected errors, which in turns save time and
money. OVP amplifiers require no external circuitry to provide protection.

Zero-Drift Amplifiers

Zero-drift amplifiers dynamically correct the offset voltage to achieve
nanovolt-level offsets and extremely low offset drifts due to time and
temperature. The 1/f noise, seen as a dc error, is also removed. Zero-drift
amplifiers provide many benefits to designers, as temperature drift and
1/f noise, always nuisances in the system, are otherwise very difficult to
eliminate. In addition, zero-drift amplifiers have higher open-loop gain,
power supply rejection, and common-mode rejection as compared to
standard amplifiers; and their overall output error is less than that
obtained by a standard precision amplifier in the same configuration.

Zero Input Crossover Distortion (ZCO) Amplifiers

Traditional rail-to-rail input amplifiers have an input stage that comprises
two differential pairs, a p-type and an n-type. During the transition of the
input common-mode voltage from the lower to the higher supply voltage,
one of the differential pairs turns off and the other turns on. This transition
causes crossover distortion. Zero input crossover distortion (ZC0O) amplifiers
solve this problem by integrating an on-chip charge pump. The charge
pump increases the internal supply voltage, thus providing more headroom
to the input stage. This allows the input stage to handle a wider range of
input voltages (rail to rail) without using a second differential pair. As a
result, crossover distortion is avoided.
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Amplifier Process and Trimming Technology

Process Technology

Bipolar

Bipolar technology delivers the best overall performance amplifiers. It
offers high output current drive, high voltage operation, and low noise.

Extremely Fast Complementary Bipolar (XFCB 1.5)

Analog Device’s XFCB 1.5 technology is a suite of advanced bipolar
fabrication processes that features dielectric isolation, high speed
complementary NPNs and PNPs with 3 GHz to 8 GHz frequency transition,
precision capacitors, and low temperature-coefficient thin film resistors
that can be trimmed at the wafer level. Dielectric isolation allows much
tighter spacing between components and removes the possibility of latch-
up. Nonlinear device-to-substrate capacitance that limits device speed and
distortion performance is eliminated. XFCB1.5 has supply voltage options
from 8 V to 26 V; this allows the selection of the fastest devices possible
for the required input and output voltage ranges.

XFCB3

Analog Devices’ XFCB3 technology features full dielectric isolation, silicon-
germanium hetero-junction NPNs with frequency transition up to 50 GHz
and double-poly PNPs with frequency transition up to 18 GHz, precision
capacitors, and low temperature coefficient thin film resistors. Minimum
feature size is a factor of three less than XFCB1.5. This process family has
enabled a new generation of high speed, ultralow distortion differential
amplifiers and op amps.

36 V iPolar

Analog Devices’ iPolar™ 36 V precision bipolar process is highly optimized
for linear circuits, yielding new levels of performance, size, and value. The
iPolar process combines the advantages of precision bipolar and JFET
with lateral dielectric isolation and modular processing. The transistors

on ;Polar devices have been redesigned from the ground up and are
optimized for speed, noise, matching, linearity, and stability at lower power
levels. This enables greater signal chain integration without compromising
performance.

16 V iCMOS Amplifiers

Analog Devices’ iCMOS® industrial manufacturing process technology
combines submicron CMOS with high voltage complementary bipolar
technologies. It enables the development of a wide range of high
performance analog ICs capable of 30 V operation in a smaller footprint.
Unlike analog ICs using conventional CMOS processes, iCMOS components
can tolerate high supply voltages, while providing increased performance,
dramatically lower power consumption, and reduced package size. :CMOS
components tolerate high voltages (greater than 6 V regular CMOS amps)
while employing digital design techniques such as auto-zero and DigiTrim
technologies.

| Operational Amplifier Selection Guide

JFET Input Amplifiers

JFET input amplifiers have the advantage over bipolar devices by having
an extremely high input impedance along with low noise performance,
making them very useful in amplifier circuits using very small signals
such as high source impedance sensors and photodiodes. A typical JFET
has a voltage noise slightly larger than a BJT, but its current noise is
significantly lower.

Trimming Technology

Laser Trim

When extremely fine adjustment is required, laser trimming is most
effective. By controlling the path and speed of the laser beam, the
resistor’s value can be adjusted to very precise values. Analog Devices
pioneered the use of thin film resistors and laser trimming and uses
this technology extensively in precision amplifiers, references,

and converters.

Zener Zapping

With each zap removing a predefined resistance value, the nature of

the trims is discrete. It is most cost-effective for fairly large geometry
processes. Analog Devices pioneered the use of Zener-zap trimming and
created the industry standard OPO7 precision amplifier.

DigiTrim
Analog Devices’ DigiTrim™ is a patented in-package trimming process that
delivers guaranteed high accuracy. This in-package process technology

eliminates the need for laser trimming during manufacturing and
minimizes the input offset of operational amplifiers.



Quick Selection Guide for High Speed Operational Amplifiers (BW > 50 MHz)

High Speed Op Amps

Differential Amplifiers

ADA4927-1 ADA4927-2
ADA4930-1 ADA4930-2
ADA4932-1 ADA4932-2
ADA4937-1 ADA4937-2
ADA4938-1 ADA4938-2
ADA4939-1 ADA4939-2
ADA4940-1 ADA4940-2
ADA4950-1 ADA4950-2
ADA4922-1
ADA4941-1
ADA4960-1

AD8131

AD8132

AD8137

AD8138

AD8139

Differential Amplifier Receivers

AD8129
AD8130

Low Noise, Low Distortion

AD8099 ADA4899-1 ADA4841-1 AD8048
ADA4898-1 ADA4841-2 AD8047
ADA4898-2 AD8021 ADA4857-1
ADA4896-2 AD8022 (Dual) ADA4857-2
ADA4897-1 AD8045
ADA4897-2

Rail-To-Rail
Rail-to-Rail In/Out (2.7 V to 10 V)
AD8031 AD8032

AD8027 AD8028
AD8029 AD8030 AD8040

Rail-to-Rail Out (3 V to 10 V)

Single Triple
ADA4853-1 ADA4853-2 ADA4853-3
ADA4850-1 ADA4850-2 ADA4855-3
AD8091 AD8092 ADA4856-3
AD8051 AD8052 AD8054
AD8041 AD8042 AD8044

Low Cost (<$1/Channel)

ADA4851-1 AD4851-2 ADA4851-4
AD8038 AD8039
AD8061 AD8062
AD8063
AD8055 AD8056
AD8057 AD8058
ADA4891-1 ADA4891-2 ADA4891-3 ADA4891-4

FastFET

ADA4817-1 ADA4817-2
AD8033 AD8034
AD8065 AD8066
AD8067

Current Feedback (5 V to 10 V)

Low Cost (<$1/Channel)
Single ITE]] Triple
ADA4860-1 ADA4861-3
AD8014 ADA4862-3
AD8072 AD8073

High Performance

Single DITE]] Triple Quad
AD8000 AD8002* AD8003 AD8004
AD8001* AD8008 AD8013
AD8005 AD8017 AD8023
AD8007 ADA4310-1
AD8009
AD8011
*10 V only.
With Charge Pump
Triple
ADA4858-3
ADA4859-3
High Supply Voltage (=15 V)

[ Dual ]
ADA4898-1 ADA4898-2
AD818 AD828
AD847 AD827
AD817 AD826
AD829
AD844*
*+18V

High Current Output (>300 mA)

AD8390 AD8397 AD8392

Fixed Gain (G = 2)

AD8079 AD8075
ADA4862-3
ADA4856-3
ADA4859-3

ADA8074*
*G=1

Adjustable Clamp Amplifiers

Single
AD8036
AD8037
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Precision Amplifiers (Vs < 1 mV, Bandwidth < 50 MHz)

Zero-Drift Amplifiers

ADA4528-1: Precision, Ultralow Noise, RRIO, Zero-Drift Op Amp

The ADA4528-1 is an ultralow noise, zero-drift operational amplifier featuring rail-to-rail input and output swing. With an offset voltage of 2.5 .V, offset
voltage drift of 0.015 wV/°C, and noise of 97 nV p-p (0.1 Hz to 10 Hz, A, = +100), the device is well suited for applications in which error sources cannot
be tolerated. With wide operating supply range of 2.2 V to 5.5V, high gain and excellent CMRR and PSRR specifications, the ADA4528-1 is ideal for
precision amplification of low level signals, such as position and pressure sensors, strain gages, and medical instrumentation.

Features e N
o Low offset: 2.5 uV maximum 100 T
— Vgy=5V

e Low offset voltage drift: 0.015 wV/°C maximum _ — Vem =Vsy/2
e Low noise ?
o 5.6 NVAFZ atf = 1 kHz, A, = +100 z
® 97 nVp-patf=0.1Hzto10 Hz,A, = +100 ,%
e Open-loop voltage gain: 130 dB minimum E 10 no 1/f noise
o CMRR: 135 dB minimum g 7
* PSRR: 130 dB minimum z

. . (0]
e Gain bandwidth product: 4 MHz E L — Ay =1
e Single-supply operation: 2.2V t0 5.5V 8
e Dual-supply operation: =1.1Vto +2.75V
e Rail-to-rail input and output 1

‘ . 1 10 100 1Kk 10k
e Unity-gain stable FREQUENCY (Hz)
Application \ J

. Voltage noise density vs. frequency.
e Thermocouple/thermopile

e Load cell and bridge transducer
e Precision instrumentation

e Electronic scales

e Medical instrumentation

e Handheld test equipment

Zero Drift Amplifiers
CMRR|PSRR| Ay
N::l’;er :'\z;°sf Rail-to-Rail "‘a]“c;"‘ ( JEX"; )| Min | in | Min Packaging
p WIER YR (dB) | (dB) | (dB)

AD8628 1 SOT-23/S0IC 0.96
CcMoS AD8629 2 2.7/6 RRIO 25 1 0.005 0002 120 115 125 22 0.850 100 MSOP/SOIC 147

AD8630 4 SOIC/TSSOP 2.73

ADA4528-1 1 1.15
OMOS  orieooos o 2255 RRIO 4 04 00025 0015 115 120 130 53 1500 100 MSOP/LFCSP %

ADA4051-1 1 SC70/S0T-23 0.93
OMOS  yoaisia o 1855 RRIO 0125 006 0015 002 110 110 115 95 0017 70 VSOPILFOSP by

AD8538 1 SOT-23/S0IC 0.90
cMoS AD3530 , 2785 RRIO 043 035 0013 003 115 105 115 50 0180 25 \ISOP/SOIC 131

AD8551 1 MSOP/SOIC 1.20
CMOS AD8552 2 2.7/6 RRIO 15 04  0.005 0005 120 120 125 42 0975 50 SOIC/TSSOP 1.90

AD8554 4 SOIC/TSSOP 3.36

AD8571 1 MSOP/SOIC 1.11
CMOS AD8572 2 2.7/6 RRIO 15 04  0.005 0005 120 120 125 51 0850 50 SOIC/TSSOP 1.78

AD8574 4 SOIC/TSSOP 3.40

AD8638 1 SOT-23/S0IC 1.27
CMOS D363 ) 5116 Ss 15 2 0.009 003 127 127 130 60 1500 75 ooetmiresp 10
*Prerelease

' RRIO: Rail-to-rail input/output, RRO: rail-to-rail output, SS: single supply (IVR includes —Vg).
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Precision Amplifiers (Vo5 < 1 mV, Bandwidth < 50 MHz)

Zero Input Crossover Distortion (ZC0O) Amplifiers
ADA4505-2: 10 A, Rail-to-Rail 1/0, Zero Input Crossover Distortion Amplifier

The ADA4505-x family solves the crossover distortion problem by using an on-chip charge pump to power the input differential pair. The charge pump
creates a supply voltage higher than the voltage of the battery, allowing the input stage to handle a wide range of input signal voltages without using a
second differential pair. With this solution, the input voltage can vary from one supply extreme to the other with no distortion, thereby restoring the full

common-mode dynamic range of the op amp.

Features ~ ~
e PSRR: 100 dB minimum 140
e CMRR: 105 dB typical
. . 120
e Very low supply current: 10 wA per amplifier maximum
« 1.8V 0 5.5V single-supply or =0.9V to =25V 100 AMPLIFIER =1
dual-supply operation /
e Rail-to-rail input/output s 80
* 3 mV offset voltage maximum 2 o /
>
e \ery low input bias current; 0.5 pA typical / 7c0
Applications 40 AMPLIFIER _|
e Pressure and position sensors |/
© Remote security
e Medical monitors 0
. 0 05 10 15 20 25 30 35 40 45 50
e Battery-powered consumer equipment Ve M)
CM
e Hazard detectors g J
Input offset voltage vs. common mode voltage.
4 )
+5V
+5V
0.1pF CONNECT TO
; O RED LED CIRCUIT
1 *10.3mA
+5V E
1/2 S:
10kQ ADA4S05-2 IRLMS2002
RED
TIMING
1kQ 121Q +0.1%
ADG1636
+5V
CONNECT TO
53.6kQ O INFRARED LED CIRCUIT
\ D2 ¢1S.ZmA
ADR1581 +5V > + 220 E
0.1pF 1/2 IRLMS2002
" 10k 2 ADA4505-2
TiMiNG O 22pF
+5V EN VSS GND
10kQ 1k 82.50 £0.1%
ENABLE O—¢
L v
Circuits \_ Y,

from the Lah”

Reference Circuits

Zero Input Crossover Distortion (ZCO) Amplifiers

CMRR | PSRR
il LI Rail-to-Rail’ TcVos | win | Min
Number | Amps (v/°C Typ) @) | @8
ADA4505-12 1
CMOS ADA4505-2 2 1.8/5.5 RRIO 0.050 0.006 3 2 90 100 105 65 0.010 2
ADA4505-4 4
AD8505° 1
CMOS AD8506 2 1.8/5.5 RRIO 0.095 0.013 2.5 2 90 100 105 45 0.020 10
AD8508 4

Circuit Note CN-0125, Precision Pulse Oximeter LED Current Sink Reference Circuit, www.analog.com/CN0125.

Packaging
WLCSP/SOT-23 0.55
WLCSP/MSOP 0.67
WLCSP/TSSOP 1.15
0.59
WLCSP/SOT-23 0.71
1.20

" RRIO: rail-to-rail input/output, RRO: rail-to-rail output, SS: single supply (IVR includes —Vs,).
2 Check data sheet for test conditions and actual product specification—may be different for single/dual/quad amplifiers for part numbers with 2 mark.
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Precision Amplifiers (Vs < 1 mV, Bandwidth < 50 MHz)

Overvoltage Protection (OVP) Amplifiers

ADA4091-2/ADA4091-4: Micropower, OVP, Rail-to-Rail Input/Output Operational Amplifier

The ADA4091-2 dual and ADA4091-4 quad are micropower, single-supply, 1.2 MHz bandwidth amplifiers featuring rail-to-rail inputs and outputs. They are
guaranteed to operate from a +2.7 V to +30V single supply, as well as from =1.35V to 15V dual supplies. The ADA4091 family features a unique input
stage that allows the input voltage to exceed either supply safely without any phase reversal or latch-up; this is called overvoltage protection, or OVP.

Features
e Single-supply operation; 2.7 V to 36 V
e Rail-to-rail output swing

N

e Low supply current: 200 wA/amplifier
¢ Wide bandwidth: 1.2 MHz
e Low offset voltage: 250 .V maximum

¢ No phase reversal Vour

e Qvervoltage protection (OVP)
e 25V above/below supply rails at =5V = 1kQ = 1% 22.1kQ = 1%SER|:|;_~
e 12V above/below supply rails at =15V INTERFACE =

Applications \_ J
e |ndustrial process control

Circuits  Circuit Note CN-0111, Low Cost, High Voltage, Unipolar DAU Reference Circuit,
o Battery-powered instrumentation from the Lab™  yyw analog.com/cNO111.

Reference Circuits
e Power supply control and protection
e Telecommunications
* Remote sensors
e Low voltage strain gage amplifiers

e DAC output amplifiers

Overvoltage Protection (OVP) Amplifiers

Supply CMRR | PSRR | A, ovP Price
N::I:er "“\; "; Voltage | Rail-to-Rail ( J'fg“; )| Min | win | min Level | Packaging @1k
PS1 (Min/Max) PSR aB) | (aB) | (@B) V) (0EM $US)

oP191 1 10 SOIC 1,69

Bipolar  OP291 2 27112 RRIO 15 05 0.5 1.1 75 80 88 42 0420 10 SoIC 2.22
0P491 4 25 SOIC/TSSOP/PDIP  3.60

. ADAG912 2 4q35/418 SOIC/LFCSP 2.22
Bipolar 0001 e 4 . RRIO 127 046 025 2.5 104 108 116 25 0250 12 Pecomesrs 3%
Bipolar ADA4092-4 4  *1.35/+18  RRIO 14 04 15 2.5 9 98 116 30 0250 12 TSSOP 2.50

" RRIO: rail-to-rail input/output, RRO: rail-to-rail output, SS: single supply (IVR includes —Vs,).
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Precision Amplifiers (Bandwidth < 50 MHz)

Ultralow Offset Voltage (Vys < 250 wV Max) Amplifiers

AD8597/AD8599: Ultralow Distortion, Ultralow Noise Operational Amplifier
The AD8597 (single) and AD8599 (dual) are very low noise, low distortion operational amplifiers ideal for use as preamplifiers. The low noise of 1.1 nV/Hz

and low harmonic distortion of —120 dB (or better) at audio bandwidths give the devices the wide dynamic range necessary for preamplifiers in audio,
medical, and instrumentation applications. The excellent slew rate of 14 V/ws and 10 MHz gain bandwidth make them highly suitable for medical

applications. The low distortion and fast settling time make them ideal for buffering of high resolution data converters.

Features

o Low noise: 1.1 nV/y/Hz at 1 kHz

e Low distortion: =120 dB THD @ 1 kHz
e Bandwidth: 10 MHz

e Supply current: 4.8 mA/amp typical
e Low offset voltage: 10 .V typical

* CMRR: 120 dB

Applications

e Professional audio preamplifiers

o ATE/precision testers

© Imaging systems

e Medical/physiologic measurements
 Precision data conversion

AD8622: Dual, Low Power, Low Noise, Precision Amplifier
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Voltage noise density vs. frequency.

The AD8622 is a dual, precision, rail-to-rail output operational amplifier with a low supply current of only 350 A maximum over temperature and supply
voltage. It also offers ultralow offset, drift, and voltage noise combined with very low input bias current over the full operating temperature range. It is
perfectly suited for applications where large error sources cannot be tolerated.

Features e
e Very low offset voltage: 125 wA maximum
e Supply current: 215 wA/amp typical
e |nput bias current: 200 pA maximum

e Low input offset voltage drift: 1.2 pV/°C
maximum

o Very low voltage noise: 11 nV/yHz
Applications

c2 U1 = AD8622

R5
2.87kQ

" SECTIONA 9-09kQ

i R8
SECTION B 909k

e Portable precision instrumentation
e Laser diode control loops
e Medical instrumentation

R9
2.87kQ

C6 U2 = ADA4062-2

e Strain gage amplifier
e Thermocouple amplifiers

-

WA

R11
4.75kQ

WA

SECTION C

O Vour

SECTION D

J

Circuits
from the Lah”

Reference Circuits
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Circuit Note CN-0127, 8-Pole Active Low-Pass Filter Optimized for Precision, Low Noise, and

High Gain Reference Circuit, www.analog.com/CNO127.
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Ultralow Offset Voltage (Vs < 250 wV Max) Amplifiers

Supply CMRR | PSRR | A, Price
N:;';er l':"m °sf Voltage | Rail-to-Rail' V‘fm “(',;”‘ Min | Min | Min Packaging @1k
PS| (Min/Max) (@8) | (@B) | (@B) (OEM $US)
ADB628 1 SOT-23/S0IC 0.96
CMOS ADB629 2 2.7/6 RRIO 25 1 0005 0002 120 115 125 22 0.850 100pA  MSOP/SOIC 1.47
ADSB30 4 SOIC/TSSOP 2.73
AD8S51 1 MSOP/SOIC 1.20
CMOS AD8552 2 2.7/6 RRIO 15 04 0005 0005 120 120 125 42 0975 50pA  SOIC/TSSOP 1.90
AD8S54 4 SOIC/TSSOP 3.36
ADS571 1 MSOP/SOIC 1.11
CMOS ADS572 2 2.7/6 RRIO 15 04 0005 0005 120 120 125 51 0.850 50pA  SOIC/TSSOP 1.78
ADS574 4 SOIC/TSSOP 3.40
ADS638 1 SOT-23/S0IC 1.18
CMOS i 5/16 SS 15 2 0009 003 127 127 130 60 1500 T5PA \elbsoOnFes 186
ADA4528-1 1 1.15
OMOS i ns o 22055 RRIO 4 04 00025 0015 115 120 130 5.3 1500 100pA  MSOP/LFCSP To
AD8538 1 SOT-23/S0IC 0.90
CMOS prosoodi N ¥ RRIO 043 035 0013 003 115 105 115 50 0180  25pA  oine 131
ADA4051-1 1 SC70/S0T-23 0.93
OMOS  porionio o 18055 RRIO 0125 006 0015 002 110 110 115 95 0017 T0pA  erbiies by
Bipolar  AD8676B 2  +5/+18 RRO 10 25 005 02 11 106 123 28 3400 2nA  MSOP/SOIC 2.14
Bipolar ADS675 1 +5/=18 RRO 10 25 0075 02 114 120 123 28 2900 2nA  MSOP/SOIC 1.18
ADSET1 1 MSOP/SOIC 1.06
Bipolar ADB672 2 =5/+18 10 4 0075 03 100 110 120 28 3500 12nA  MSOP/SOIC 1.72
ADS674 4 SOIC/TSSOP 3.24
ADS610B 1 MSOP/SOIC 9.86
JFET frostee S Ak 25 60 0.1 05 90 100 100 6 3500  10pA Sol0 60
Bipolar  AD8676A 2  +5/+18 RRO 10 25 0.1 02 111 106 123 28 3400 2nA MSOP/SOIC 1.66
A ADB597 1 SOIC/LFCSP 2.25
Bipolar oggs A5 10 168 012 08 120 120 110 107 5700 200nA o oot
ADA4004-1 1 SOT-23/50IC 1.75
Bipolar  ADA4004-2 2  +5/18 12 27 0125 07 110 110 114 18 2200 90nA  MSOP/SOIC 2.65
ADA4004-4 4 SOIC/LFCSP 4.25
. ADB622 2 MSOP/SOIC 2.30
Bipolar ADses 4 T28/E18 RRO 056 048 0125 05 125 125 125 11 0250  200pA | poeorect pd
Bipolar ADB677 1 =4/+18 06 02 013 05 120 115 120 10 1300 1nA  SOT-23/S0IC 0.76
ADSG6T 1 SOIC/LFCSP 1.08
CMOS ADSE62 2 516 ss 4 35 016 4 90 95 106 12 1550  1pA  MSOP/SOIC 1.37
ADSG64 4 SOIC/TSSOP 2.23
JFET  ADA4627-1B 1 +4/+18 19 84 0.2 1 106 106 112 6.1 7500  5pA  SOIC/LFCSP 10.75
ADBE55 1 . MSOP/SOIC 0.71
CMOS ogess 2 2755 RRIO 28 1 0.25 04 8 8 100 27 4500 10pA  ecne ot
ADSBI0A 1 MSOP/SOIC 3.75
JFET nDseon o T 25 60 0.25 08 90 100 100 6 3500  10pA Sol0 b
JFET AD549K 1 +25/18 5 3 0.25 5 9% 9 109 35 0.700 100 fA Header 19.11
. ADA4091-2 2 SOIC/LFCSP 2.22
Bipolar o1 4 135518 RRIO 127 046 0.25 25 104 108 116 25 0250  S5MA | Pachrecrs P
Bipolar-
ST 0P285 2 +45/+18 9 22 0.25 1 80 8 108 6 2500 350nA  SOIC/PDIP 2.40
*Prerelease

1 RRIO: rail-to-rail input/output, RRO: rail-to-rail output, SS: single supply (IVR includes —Vs,).

www.analog.com/opamps

19


http://www.analog.com/opamps
http://www.analog.com/CN0127
http://www.analog.com/AD8628
http://www.analog.com/AD8629
http://www.analog.com/AD8630
http://www.analog.com/AD8551
http://www.analog.com/AD8552
http://www.analog.com/AD8554
http://www.analog.com/AD8571
http://www.analog.com/AD8572
http://www.analog.com/AD8574
http://www.analog.com/AD8638
http://www.analog.com/AD8639
http://www.analog.com/ADA4528-1
http://www.analog.com/ADA4528-2
http://www.analog.com/AD8538
http://www.analog.com/AD8539
http://www.analog.com/ADA4051-1
http://www.analog.com/ADA4051-2
http://www.analog.com/AD8676B
http://www.analog.com/AD8675
http://www.analog.com/AD8671
http://www.analog.com/AD8672
http://www.analog.com/AD8674
http://www.analog.com/AD8610B
http://www.analog.com/AD8620B
http://www.analog.com/AD8676A
http://www.analog.com/AD8597
http://www.analog.com/AD8599
http://www.analog.com/ADA4004-1
http://www.analog.com/ADA4004-2
http://www.analog.com/ADA4004-4
http://www.analog.com/AD8622
http://www.analog.com/AD8624
http://www.analog.com/AD8677
http://www.analog.com/AD8661
http://www.analog.com/AD8662
http://www.analog.com/AD8664
http://www.analog.com/ADA4627-1B
http://www.analog.com/AD8655
http://www.analog.com/AD8656
http://www.analog.com/AD8610A
http://www.analog.com/AD8620A
http://www.analog.com/AD549K
http://www.analog.com/ADA4091-2
http://www.analog.com/ADA4091-4
http://www.analog.com/OP285

Precision Amplifiers (Vos < 1 mV, Bandwidth < 50 MHz)

Low Offset Voltage (Vos = 1 mV)

AD8657: Precision, Micropower, 18 V CMOS RRIO Op Amplifier

The AD8657 is a dual, precision, micropower, rail-to-rail input/output (RRIO) amplifier optimized for low power and wide operating supply voltage range
applications. The device operates from 2.7 V up to 18 V with a typical quiescent supply current of 18 wA and achieves low offset voltage thanks to Analog
Devices’ patented DigiTrim trimming technique. The AD8657 also has high immunity to electromagnetic interference. The combination of low supply cur-
rent, low offset voltage, very low input bias current, wide supply range, and rail-to-rail input and output makes the AD8657 ideal for current monitoring and
current loops in process and motor control applications. In addition, the precision specifications make this device well suited for dc gain and buffering of
sensor front ends or high impedance input sources in wireless or remote sensors or transmitters

Features e ~
i ; ; VREF ADR125
e Micropower at high voltage (18 V): 18 pA typical Vour Vin
¢ Low offset voltage: 350 .V maximum R czl c 31 GND 104 —T-cs
e Single-supply operation: 2.7 Vto 18 V e ] 10MF-|;-1MFT To.m:|_10m=
e Dual-supply operation: =1.35Vto =9V .
e Low input bias current: 20 pA 200K0) e
e Gain bandwidth: 200 kHz Ving oo mlapses? at
. . ovVTOS5V Vbp
e Unity-gain stable R1 />I—RW1—|: 18V
* Excellent electromagnetic interference immunity 68k 3 ,RJ——| 830 by 4,mv
1% :1 2k} c TOo
Applications Ro : 390pF 2oma | o
o ) 20 5 RsensSE b 1000
e Portable operating systems 1% 101002: 1
e Current monitors
e 4 mA to 20 mA loop drivers O o
o Buffer/level shifting . ,
e Multipole filters 4 mA to 20 mA current loop transmitter.

e Remote/wireless sensors
e Low power transimpedance amplifiers

Low Offset Voltage (V,s = 1mV) Amplifiers

Part Supply Slew | CMRR | PSRR [ Ay,

Voltage Rail-to-Rail' Rate | Min | Min Packaging

I (Min/Max) @8) | (@B)

AD8603 1 S0T-23 0.68
CMOS  ADSRO7 2 1.8/6 03 1 RRIO 04 01 8 80 112 25 0.040 1pA MSOP/SOIC 1.02
AD8G09 4 SOIC/TSSOP 1.85
AD805 1 WLCSP/SOT-23 0.68
CMOS  ADS6OS 2 276 03 1 RRIO 10 5 8 8 109 8 1200 1pA  WLCSP/MSOP/SOIC  1.19
AD8G08 4 SOIC/TSSOP 1.58
AD8GE3 1 o3 SOCLFCSP 117
CMOS  ADSE67 2 5/16 03 15 sS 054 06 8 95 115 23 0285 ) MSOP/SOIC 1.58
AD8669 4 P SOIC/TSSOP 2.70
AD8657 2 MSOP/SOIC 0.95
OMOS  jrecrs, 4 2718 0.3 4 RRO 0175 03 95 105 110 50 0022  5pA SOC/LFCSP b
JFET  ADA4627-1A 1 +4/+18 03 1 19 84 100 103 106 6.1 7500  5pA SOIC/LFCSP 6.75
AD8651 1 , MSOP/SOIC 113
OMOS ey, 2755 03 4 RRIO 50 41 80 76 100 45 14000 10pA MISOPISOLC T
AD8510B 1 MSOP/SOIC 233
JFET ngaiop o /18 04 1 8 20 8 8 101 8 2500 80 pA MISOP/SOIC e
ADSGOTA 1 SOT-23 0.62
CMOS  ADSS02A 2 276 05 2 RRIO 82 52 74 67 89 33 1200 60 pA MSOP/SOIC 0.83
ADSG04A 4 SOIC/TSSOP 113
ADSGT5 1 S0T-23 0.76
CMOS  ADSBI6 2 276 05 15 RRIO 24 12 8 70 105 10 1300 1pA MSOP/SOIC 1.29
ADSG18 4 SOIC/TSSOP 2.29
AD8627 1 SC70/S0IC 1.60
JFET AD8626 2 +5/%13 075 25 SS 5 5 76 80 103 16 0850  1pA MSOP/SOIC 263
AD8625 4 SOIC/TSSOP 4,09
AD8641 1 SC70/S0IC 1.47
JFET ADSB42 2 +25/+13 075 25 SS 35 3 9 90 106 275 0290 1pA MSOP/SOIC 2.35
ADS643 4 SOIC/LFCSP 3.85
Bipolar  ADA4075-2 2 <45/+18 1 03 65 12 110 106 114 28 2250 100nA  SOIC/LFCSP 0.75
CMOS  AD8S00 1  =18/=55 1 3 RRIO 0007 0004 75 90 98 190 0001 10pA SC70 0.71
AD8510A MSOP/SOIC 0.95
JFET AD8512A 45218 1 17 8 20 8 8 101 8 2500 80 pA MSOP/SOIC 1.49
AD8513A SOIC/TSSOP 37
AD8ES2 2 MSOP/SOIC 1.66
JFET MDgees 4 TAS/T18 1 10 35 9 70 92 8 36 0.250 20 pA SOCTSSOP "

*Prerelease
" RRIO: rail-to-rail input/output, RRO: rail-to-rail output, SS: single supply (IVR includes —Vs,).
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Precision Amplifiers (Vs < 1 mV, Bandwidth < 50 MHz)

Low Power (Is/Amp < 1 mA) Amplifiers

AD8500: Micorpower, Precision CMOS Operational Amplifier
The AD8500 is a low power, precision CMOS op amp featuring a maximum supply current of 1 wA. The AD8500 has a maximum offset voltage of 1 mV

and a typical input bias current of 1 pA, and it operates rail-to-rail on both the input and output. The AD8500 can operate from a single-supply voltage of
+1.8Vto +5.5V or a dual-supply voltage of £0.9Vto =2.75V.

Features

e Supply current: 1 wA maximum
e (Offset voltage: 1 mV maximum
e Single-supply or dual-supply operation
e Rail-to-rail input and output

e No phase reversal

e Unity-gain stable

Applications

e Portable equipment

* Remote sensors

e Low power filters

e Threshold detectors

Low Power (I;/AMP < 1mA) Amplifiers

( ESD DEFIB
PROTECTION DEVICE

108pF

GAIN = 22.05 =

4750 10kQ

_L ANTIALIAS FILTER
= -3dB, 1502Hz
AD623  HIGH-PASS POLE
RA G =10.06 05Hz ey e —
ELECTRODE ) * Mo '
i A T AD7466 OR MICRO- ADDITIONAL
ELECTRODE > - AD7685* CONTROLLER | DIGITAL FILTER
681kQ LEVEL SHIFT
ANTIALIAS
5.23kQ | 5.23kQ
TOTAL GAIN ~ 220
SeF AGND
——
499k ADF702x*
RL 115kQ
ELECTRODE
AD8500 249kQ

ECG signal chain using a micropower precision CMOS op amp.

Part No. of 1/Am CMRR | PSRR | A, Noise Price
Number | Amps (mSA M:x) Rail-to-Rail' (wv/°C | Min | Min | Min | (nV/yHz) Packaging @1k
P (dB) | (dB) | (dB) | @ 1 kHz (OEM $US)
CMO0S AD8500 1 0.001 75 90 98 SC70 0.71
AD8502 2 SOT-23 0.70
CMO0S il 4 1.8/5.5 0.001 RRIO 0.007  0.004 3 5 67 85 98 190 10 T9S0P By
ADA4505-1% 1 WLCSP/SOT-23 0.55
CMOS  ADA4505-2 2 1.8/5.5 0.010 RRIO 0.050  0.006 3 2 9 100 105 65 2 WLCSP/MSOP 0.67
ADA4505-4 4 WLCSP/TSSOP 1.15
ADA4051-1 1 SC70/S0T-23 0.93
CMOS  yoasos1o o 1.8/5.5 0.017 RRIO 0125 0.06 0015 002 110 110 115 95 70 MSOP/LECSP 147
AD85052 1 WLCSP/SOT-23 0.59
CMOS AD8506 2 1.8/5.5 0.020 RRIO 0.095 0.013 25 2 9 100 105 45 10 WLCSP/MSOP 0.71
AD8508 4 WLCSP/TSSOP 1.20
AD8657 2 MSOP/S0IC 0.95
CMO0S AD3550" 4 2.7118 0.022 RRIO 0175 03 0.3 4 95 105 110 50 5 SOIC/LFCSP 135
AD8603 1 S0T-23 0.68
CMO0S AD8607 2 1.8/6 0.040 RRIO 0.4 0.1 0.3 1 85 80 112 25 1 MSOP/S0IC 1.02
AD8609 4 SOIC/TSSOP 1.85
AD8613 1 SC70/S0T-23 0.46
CMO0S AD8617 2 1.8/5.5 0.040 RRIO 0.4 0.1 2.2 1 68 67 107 25 1 MSOP/S0IC 0.71
AD8619 4 SOIC/TSSOP 1.11
AD8541 1 SC70/S0T-23/S0IC 0.27
CMO0S AD8542 2 2.7/6 0.045 RRIO 1 0.92 6 4 40 65 86 40 60  MSOP/SOIC/TSSOP 0.38
AD8544 4 SOIC/TSSOP 0.54
AD8538 2 SOT-23/S0IC 0.90
cMO0S AD3539 A 2.7/5.5 0.180 RRIO 043 035 0013 003 115 105 115 50 25 MSOP/SOIC 131
ADA4062-2A 2 MSOP/SOIC/LFCSP 0.75
JFET  hDMoo-an 4 TA=18 0220 1.4 3.3 2.5 4 73 74 76 36 50 LFCSP/TSSOP 121
JFET  ADA4062-2B 2 +4/=18 0220 1.4 3.3 15 4 80 80 76 36 50 S0IC 1.25
ADA4692-2 2 SOIC/LFCSP 0.55
CMOS  \oiig92a 4 2.7/6 0.225 SS 3.6 13 2.5 1 75 80 95 16 5 TSS0P 090
ADA4691-2SD 2 WLCSP/LFCSP 0.57
CMOS  \oa46o1-4SD 4 2.7/6 0.225 SS 3.6 1.3 2.5 1 75 80 9 16 5 LFCSP 0.99
0P282 2 MSOP/SOIC 1.31
JFET 0P48? 4 E45/=18 0250 4 9 3 10 70 110 86 36 100 SOIC/PDIP 206
*Prerelease
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Low Power (I;/Amp < 1mA) Amplifiers (continued)

PSRR | Ay,
Rail-to-Rail' Min | Min | (nv/vHz)
(dB) | (dB) | @1 kHz

Price

part  |No.of| SUPPY |\ amp
Number Amps (mA Max)

Voltage
(Min/Max)

Packaging @1k
(OEM $US)

AD8682 2 MSOP/SOIC 1.66
JFET D364 5 TA5T18 0250 35 9 1 10 70 9@ 8 3 20pA oo o
. AD8622 2 MSOP/SOIC 2.30
Bipolar oot 5 t25/x18 0250 RRO 056 048 0125 05 125 125 125 11 200pA | poomecs a7
. ADA4091-2 2 SOIC/LFCSP 2.22
Bipolar i1y g 13518 0250 RRIO 127 046 025 25 104 108 16 25 55MA  lacomet, 50
. ADA4092-2* 2 SOIC/LFCSP 1.35
Bipolar 'y vioes 4 H1:35/%18 0250 RRIO 14 04 15 25 90 98 116 30  60nA T8S0P 2%
AD8663 1 03on  SOICLFCSP 117
CMOS AD8667 2 516 0.285 ss 054 06 03 15 8 95 115 23 'typ MSOP/SOIC 1.58
AD8669 4 P SOIC/TSSOP 2.70
AD8641 1 SC70/S0IC 1.47
JFET AD8642 2 +25/+13 0290 Ss 35 3 0.75 25 90 90 106 275 1pA  MSOP/SOIC 2.35
AD8643 4 SOIC/LFCSP 3.85
BP AD8631 1 1.8/6 RRIO ss 3 4 35 63 75 100 23 0450 250nA SOT-23 0.33
CMOS  ADA46652 2 5116 0.400 RRIO 1.2 1 6 3 5 70 8 32  1pA  MSOP/SOIC 0.70
CM0S AD8515 1 18 0.550 RRIO 5 27 6 4 60 65 113 22 30pA  SC70/SOT-23 0.28
JFET AD549 1 +25/=18 0700 5 3 1 20 80 80 109 35  250fA 70-99 13.68
JFET AD549K 1 +25+18 0700 5 3 0.25 5 90 9 109 35 100fA 70-99 19.11
JFET AD549L 1 +25/=18 0700 5 3 05 10 90 9 109 35  60fA 70-99 23.61
ADBS9TSD 1 SOT-23 0.29
CMOS  AD8592SD 2 2.7/6 0.700 RRIO 3 5 25 20 38 45 83 45  50pA S0IC 0.39
ADB594SD 4 SOIC/TSSOP 0.57
AD8531 1 SC70/S0T-23 0.27
CMOS AD8532 2 2.7/6 0.700 RRIO 3 5 25 20 38 45 83 45  50pA MSOP/SOICTSSOP  0.43
AD8534 4 SOIC/TSSOP 0.60
0P162 1 MSOP/SOIC/TSSOP ~ 1.69
CBCMOS  0P262 2 27112 0.800 ss 15 13 0325 1 70 60 97 95 500nA  SOIC/TSSOP 2.23
0P462 4 SOIC/TSSOP 4.03
AD8565 1 SC70 0.56
Bipolar  AD8566 7 45/16 0850 RRIO 5 6 10 5 54 70 69 26  600nA MSOP 0.71
AD8567 4 LFCSP/TSSOP 0.93
AD8627 1 SC-70/S01C 1.60
JFET AD8626 2 +5+13 0850 ss 5 5 0.75 25 76 80 103 16  1pA  MSOP/SOIC 2.63
AD8625 4 SOIC/TSSOP 4.0
AD8628 1 SOT-23/S0(C 0.96
CM0S AD8629 2 2.7/6 0.850 RRIO 2.5 1 0005 0002 120 115 125 22 100pA  MSOP/SOIC 1.47
AD8630 4 SOIC/TSSOP 2.73
AD8571 1 MSOP/SOIC 111
CMOS AD8572 2 2.7/6 0.850 RRIO 15 04 0005 0005 120 120 125 51  50pA  SOIC/TSSOP 1.78
AD8574 4 SOIC/TSSOP 3.40
AD820A 1 MSOP/SOIC/PDIP ~ 1.82
JFET AD822A 2 +25/+18  0.900 ss 1.9 3 2 2 70 70 114 16  25pA MSOP/SOIC/PDIP  2.76
AD824A 4 S0IC 455
AD820B 1 SOIC/PDIP 2.66
JFET AD3225 ,  t25/18 0900 ss 19 3 1 2 74 70 114 16 10PA perbieioorn g1y
AD8551 1 MSOP/SOIC 1.20
CMOS AD8552 2 2.7/6 0.975 RRIO 15 04 0005 0005 120 120 125 42  50pA  SOIC/TSSOP 1.90
AD8554 4 SOIC/TSSOP 3.36
*Prerelease

1 RRIO: rail-to-rail input/output, RRO: rail-to-rail output, SS: single supply (IVR includes —Vs,).
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Precision Amplifiers (Vs < 1 mV, Bandwidth < 50 MHz)

Low Noise (V, < 10 nV/yHz) Amplifiers
ADA4075-2: Ultralow Noise Amplifier at Lower Power

The ADA4075-2 is a dual, high performance, low noise operational amplifier combining excellent dc and ac characteristics on ADI’s iPolar® process.
ADI’s proprietary iPolar process is an advanced bipolar technology implementing vertical junction isolation with lateral trench isolation, allowing for low
noise performance amplifiers in smaller die size at faster speed and lower power.

Features

e Ultralow noise: 2.8 nV/yHz at 1 kHz typical
e Ultralow distortion: 0.0002% typical

e Low supply current: 1.8 mA per amplifier typical
e Offset voltage: 1 mV maximum

e Bandwidth: 6.5 MHz typical

e Slew rate: 12 V/ps typical

e Unity-gain stable

Applications

e Precision instrumentation

e Professional audio

e Active filters

Ve
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NOTES
1. ALL RESISTORS SHOULD HAVE 1% TOLERANCE.
2. A1/A2 IN SAME PACKAGE; A3/A4 IN SAME PACKAGE. )

Balanced line driver design.

ADA4004-1/ADA4004-2/ADA4004-4: Ultraprecision, 1.8 nV/yHz, 36 V Amplifiers

The ADA4004-1/ADA4004-2/ADA4004-4 are designed on the high performance iPolar process, enabling improvements such as reduced noise and power
consumption, increased speed and stability, and smaller footprint size. Novel design techniques enable the ADA4004-1/ADA4004-2/ADA4004-4 to achieve
1.8 nV/yHz voltage noise density and a low 6 Hz 1/f noise corner frequency while consuming just 1.7 mA per amplifier. The small package saves board

space, reduces cost, and improves layout flexibility.

Features

* Very low voltage noise: 1.8 nV/yHz

e Low input bias current: 90 nA maximum
e (Offset voltage: 125 .V maximum

e High gain: 120 dB

e Wide bandwidth: 12 MHz

e +5Vto =15V operation

Applications

e Precision instrumentation
e Filter blocks

e Microphone preamplifiers
e Industrial control

e Thermocouples and RTDs
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Number of amplifiers vs. input offset voltage.
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Low noise (V, = 10nV/Hz) Amplifiers

Part No. of Vs Max

(nv/°C| Min | Min Packaging
Number (AMPS | yin/Max) | @ 1khz MHz) |ipsy| ™V (@8) | (@)
. AD8597 1 SOIC/LFCSP 2.25
Bipolar  jesio  ,  t45/18 107 10 168 012 08 120 120 2000A 52 pi 2on
ADA4004-1 1 SOT-23/501C 1.75
Bipolar  ADA4004-2 2  +5/+18 1.8 12 27 0125 07 110 110 114 12 2200 90nA 25 MSOP/SOIC 2.65
ADA4004-4 4 SOIC/LFCSP 4.25
Bipolar  ADA4075-2 2  +45/=18 2.8 65 12 1 03 110 106 114 12 2250 100nA 40 SOIC/LFCSP 0.75
Bipolar  AD8675 1  +5/+18 28 RRO 10 25 0075 02 114 120 123 03 2900 2nA 40 MSOP/SOIC 1.18
Bipolar  ADS676A 2  +5/+18 28 RRO 10 25 01 02 111 106 123 03 3400 2nA 40 MSOP/SOIC 1.66
Bipolar  AD8676B 2  +5/+18 28 RRO 10 25 005 02 111 106 123 03 3400 2nA 40 MSOP/SOIC 214
ADSE71 1 MSOP/SOIC 1.06
Bipolar  AD8672 2  +5/+18 2.8 10 4 0075 03 100 110 120 03 3500 12nA 30 MSOP/SOIC 1.72
ADS674 4 SOIC/TSSOP 3.24
ADSBI0A 1 MSOP/SOIC 3.75
JFET prode . I 25 60 025 08 90 100 100 0005 3500 10pA 65 S0l e
AD86T0B 1 MSOP/SOIC 9.86
JFET ogeoos o FEE13 6 2% 60 0.1 05 90 100 100 0005 3500 10pA 65 Sol0 1670
ADA4528-1 1 1.15
OMOS  ypicoe o o 22/55 53 RRO 4 04 00025 0015 115 120 130 0.1 1500 100pA 25 MSOP/LFCSP o
JFET  ADA4627-1A 1 +4/=18 6. 19 84 03 1100 103 106 00025 7500 5pA 55 SOIC/LFCSP 6.75
JFET  ADA27-1B 1  +4/=18 6. 19 84 0.2 1 106 106 112 00016 7500 5pA 55 SOIC/LFCSP 10.75
AD8605 1 WLCSP/SOT-23 0.68
CMOS ADS606 2 2.7/6 8 RRO 10 5 03 18 8 109 001 1200 1pA 80 WLCSP/MSOP/SOIC  1.19
ADS60S 4 SOIC/TSSOP 1.58
ADS510A 1 MSOP/SOIC 0.95
JFET AD8512A 2 +5/=18 8 8 20 1 17 8 8 101 2500 80pA 70 MSOP/SOIC 1.49
AD8513A 4 SOIC/TSSOP 3.71
ADS510B 1 MSOP/SOIC 2.33
JFET ogis o 188 8 20 0.4 1 8 8 101 2500 80pA 70 MSOP/SOIC e
ADBEIT 1 SC70/S0T-23 0.51
CMOS  AD8692 2 27/6 8 ss 10 5 2 13 70 80 108 005 105 1pA 80 MSOP/SOIC 0.64
ADBE94 4 SOIC/TSSOP 0.90
ADSE46 2 MSOP/SOIC 0.61
OMOS e 4 2706 8 RRO 24 11 25 18 67 63 104 1500 1pA 120 oenect 0.8
CMOS  AD8647 2 27/ 8 RRO 24 11 25 18 67 63 104 1500  1pA 120 MSOP 0.71
oP162 1 MSOP/SOIC/TSSOP ~ 1.69
Bipolar  OP262 2 2712 95 SS 15 13 035 1 70 60 97 04 0800 500nA 302 SOIC/TSSOP 2.23
OP462 4 SOIC/TSSOP 4.03
. ADS519 1 . SC70/S0T-23/S0IC  0.92
Bipolar  etos 2712 0SS 8 29 11 2 700 60 94 04 1200 300nA 70 MSOPISOIG 159
ADBB15 1 SOT-23 0.76
CMOS  AD86I6 2 27/6 10 RRIO 24 12 05 15 8 70 105 005 1300 1pA 150 MSOP/SOIC 1.29
ADS61S 4 SOIC/TSSOP 2.29
Bipolar ~ AD8677 1  +4/+18 10 06 02 013 05 12 115 120 0074 1300 1nA 30 SOT-23/S01C 0.76
ADBE65 1 SOT-23/501C 0.83
iCMOS ~ ADB6G6 2 5/16 10 sS4 35 25 390 9 130 0.1 1550  1pA 140 MSOP/SOIC 0.93
ADBE6S 4 SOIC/TSSOP 175
*Prerelease

" RRIO: rail-to-rail input/output, RRO: rail-to-rail output, SS: single supply (IVR includes —Vs,).
2 Check data sheet for test conditions and actual product specification—may be different for single/dual/quad amplifiers for part numbers with 2 mark.

24 | Operational Amplifier Selection Guide


http://www.analog.com/AD8597
http://www.analog.com/AD8599
http://www.analog.com/ADA4004-1
http://www.analog.com/ADA4004-2
http://www.analog.com/ADA4004-4
http://www.analog.com/ADA4075-2
http://www.analog.com/AD8675
http://www.analog.com/AD8676A
http://www.analog.com/AD8676B
http://www.analog.com/AD8671
http://www.analog.com/AD8672
http://www.analog.com/AD8674
http://www.analog.com/AD8610A
http://www.analog.com/AD8620A
http://www.analog.com/AD8610B
http://www.analog.com/AD8620B
http://www.analog.com/ADA4528-1
http://www.analog.com/ADA4528-2
http://www.analog.com/ADA4627-1A
http://www.analog.com/ADA4627-1B
http://www.analog.com/AD8605
http://www.analog.com/AD8606
http://www.analog.com/AD8608
http://www.analog.com/AD8510A
http://www.analog.com/AD8512A
http://www.analog.com/AD8513A
http://www.analog.com/AD8510B
http://www.analog.com/AD8512B
http://www.analog.com/AD8691
http://www.analog.com/AD8692
http://www.analog.com/AD8694
http://www.analog.com/AD8646
http://www.analog.com/AD8648
http://www.analog.com/AD8647
http://www.analog.com/OP162
http://www.analog.com/OP262
http://www.analog.com/OP462
http://www.analog.com/AD8519
http://www.analog.com/AD8529
http://www.analog.com/AD8615
http://www.analog.com/AD8616
http://www.analog.com/AD8618
http://www.analog.com/AD8677
http://www.analog.com/AD8665
http://www.analog.com/AD8666
http://www.analog.com/AD8668

Precision Amplifiers (Vo5 < 1 mV, Bandwidth < 50 MHz)

Voted as one of the Hot 100 Electronic

Low Input Bias Current (I; = 50 pA) Amplifiers

ADA4627-1: Low Noise, Low Bias Current, JFET Operational Amplifier

The ADA4627—1 is a wide bandwidth precision amplifier featuring low noise, very low offset, drift, and bias current. Operation is specified from =5V to
+15V dual supply. This amplifier combines the best specifications of precision dc and high speed ac op amps.

Products of 2009, EDN Magazine

Features e
. X +Vg
* Low offset voltage: 200 .V maximum " ADA4627-1
it 0, i |
e Offset drift: 1 wV/°C typical | AD8271
e Very low input bias current; 5 pA maximum Vs & Rri !
e Extended temperature range: —40°C to +125°C 2O é“j'jﬂ
Rg & 1
e =5V to =15V dual supply 200 3 . 10k0
F2
* Guaranteed GBW: 16 MHz o B I 0ke
« \Voltage noise: 6.1 nV/yHz at 1 kHz fmmm--
e High slew rate: 60 V/ps +IN ADA4627-1
Applications Vs
¢ High impedance sensors ﬂ?{gksu THIN FILM TRIMMED RESISTOR
X . ARE INTERNAL TO THE AD8271.
¢ Photodiode amplifier \§ J
e Precision instrumentation ?ircuiﬁs - Building an in-amp with gain = 201. Refer to Circuit Note CN-0122 for more
rom the Lah”

om me.zaQ  information on this reference circuit at www.analog.com/cn0122.

e Phase-locked loop filters
e High end professional audio
e Medical

Low Input Bias Current ( I; = 50 pA) Amplifiers

Part

JFET
JFET
JFET
BIiJET

CMOS

CMOS

CMOS

CMOS

CMOS

JFET

JFET

CMOS

CMOS

Number

AD549L

AD549K
AD549J
0P285

AD8663
AD8667
AD8669

AD8603
AD8607
AD8609

AD8605
AD8606
AD8608

AD8615
AD8616
AD8618

AD8661
AD8662
AD8664

AD8627
AD8626
AD8625

AD8641
AD8642
AD8643

AD8613
AD8617
AD8619

AD8691
AD8692
AD8694

Amps

N =

AN = BN B S

NGRS

E LRI R

NG N N O N g

+2.5/+18
+2.5/+18
+2.5/+18
+4.5/+18

5/16

1.8/6

2.7/6

2.7/6

5/16

+5/+13

+2.5/+13

1.8/5.5

2.7/6

(Min/Max) | Rail'

RRIO

RRIO

RRIO

SS

RRIO

SS

o o g o

0.54

0.4

24

35

0.4

22

0.6

0.1

35

0.1

0.5
0.25

0.25

0.3

0.3

0.3

0.5

0.16

22

AVD

10

2.5

25

CMRR | PSRR
Min Min
(dB) | (dB)

90 90
90 90
80 80
80 85
87 95
85 80
85 80
80 70
90 95
76 80
90 90
68 67
70 80

Min
(C1))

109
109
109
108

115

112

109

105

106

103

106

107

108

(nV/4Hz) | (pAsVHzZ)
@1kHz | @1 kHz

35
35
35

23

25

10

12

16

275

25

0.22
0.22
0.22
0.9

0.05

0.05

0.05

0.1

0.5

0.0005

0.05

0.700
0.700
0.700
2.500

0.285

0.040

1.200

1.300

1.550

0.850

0.290

0.040

1.050

60 fA
100 fA
250 fA
350 nA

0.3 pA
typ

1pA

1pA

1pA

Packaging

T0-99

T0-99

T0-99
SOIC/PDIP

SOIC/LFCSP
MSOP/S0IC
SOIC/TSSOP

S0T-23
MSOP/S0IC
SOIC/TSSOP

WLCSP/SOT-23

WLCSP/MSOP/S0IC

SOIC/TSSOP

S0T-23
MSOP/S0IC
SOIC/TSSOP

SOIC/LFCSP
MSOP/S0IC
SOIC/TSSOP

SC70/S0IC
MSOP/S0IC
SOIC/TSSOP

SC70/S0IC
MSOP/S0IC
SOIC/LFCSP

SC70/80T-23
MSQP/S0IC
SOIC/TSSOP

SC70/S0T-23
MSOP/SOIC
SOIC/TSSOP

Price
@1k
(OEM $US)

23.61
19.11
13.68
2.40

1.17
1.58
2.70

0.68
1.02
1.85

0.68
1.19
1.58

0.76
1.29
2.29
1.08
137
2.23

1.60
2.63
4.09
1.47
2.35
3.85

0.46
0.71
1.11
0.51
0.64
0.90

www.analog.com/opamps
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Low Input Bias Current ( Iz = 50 pA) Amplifiers (continued)

PSRR| A, Noise
N::]’;er :'\:"; °sf Min | Min | (nV/VH2) '“(M;" Packaging
P @8) | @B) | @1 kHz p
AD8646 2 MSOP/SOIC 0.61
CMOS AD364S . 276 RRO 24 11 25 18 67 63 104 8 1500 1 SOC/TSSOP 0.08
CMOS AD8647 2 27/6 PRRO 24 11 25 18 67 63 104 8 1500 1 MSOP 0.71
AD8665 1 SOT-23/S0IC 0.83
CM0S AD8666 2 516 SS 4 35 25 3 9 98 130 10 0.1 1550 1 MSOP/SOIC 0.93
AD8668 4 SOIC/TSSOP 1.75
CMOS  ADA4665-2 2 516  RRIO 12 1 6 3 55 70 85 32 0400 1 MSOP/SOIC 0.70
ADA4505-12 1 WLCSP/SOT-23  0.55
CMOS ~ ADA4505-2 2  1.8/55 RRIO 0050 0006 3 2 9 100 105 65 002 0010 2 WLCSP/MSOP 0.67
ADA4S05-4 4 WLCSP/TSSOP 1.15
AD8657 2 MSOP/SOIC 0.95
CMOS Asoner 4 2718 RRO 0175 03 03 4 95 105 110 50 0022 5 SOC/LFCSP 12
JFET ADAAB27-TA 1 =4/=18 19 84 03 1 100 103 106 6.1 00025 7500 5 SOIC/LFCSP 6.75
JFET ADA4627-1B 1 =4/+18 19 84 02 1 106 106 112 6.1 00016 7500 5 SOIC/LFCSP 10.75
ADA4692-2 2 SOIC/LFCSP 0.55
OMOS  veoos 4 276 S 38 13 25 1 75 80 95 16 005 025 5 TS50 0%
ADA4691-2 2 WLCSP/LFCSP 0.57
OMOS  oaieors 4 276 S8 36 13 25 1 75 80 95 16 005 025 5 Cres 0.99
CMOS AD8500 1 1855 RRIO 0007 0004 1 3 75 90 98 190 0.1 0001 10 SC70 0.71
AD8655 1 . MSOP/SOIC 0.71
cMoS preiiee , 2755 RRO 28 11 025 04 8 8 100 27 4500 10 MISOP/S0IC 1
AD8651 1 , MSOP/SOIC 113
CMOS prsne , 2755 RRO 50 41 035 4 80 76 100 45 0.025 14000 10 MISOP/SOIC e
AD8GT0A 1 MSOP/SOIC 375
JFET Ogeoon o 513 25 60 025 08 90 100 100 6 0005 3500 10 Solc b
ADS610B 1 MSOP/SOIC 9.86
JFET seoos o T 25 60 01 05 90 100 100 6 0005 3500 10 Pl 1670
AD820B 1 SOIC/PDIP 2,66
JFET frnd , *25%18 S5 19 3 1 2 74 70 114 16 0008 0800 10 orbieocmoe 411
AD8505? 1 WLCSP/SOT-23  0.59
CMOS AD8506 2 1855 RRO 0095 0013 25 2 9 100 105 45 0015 0020 10  WLCSP/MSOP 0.71
AD8508 4 WLCSP/TSSOP 1.20
AD8502 2 SOT-23 0.70
CMOS D304 5 1855 RRO 0007 0004 3 5 67 8 98 190 0.1 0001 10 TS50 100
AD8682 2 MSOP/SOIC 1.66
JFET D384 ,  TAs/is 35 9 1 10 70 92 8 36 001 0250 20 SOC/TSSOP o
AD820A 1 MSOP/SOIC/PDIP  1.82
JFET AD822A 2 +25+18 SS 19 3 2 2 70 70 114 16 0008 0900 25  MSOP/SOIC/PDIP 276
AD824A 4 S0IC 455
AD8538 1 SOT-23/S0IC 0.90
CMOS prised , 2755 RRO 043 035 0013 003 115 105 115 50 0180 25 \1SOP/SOIC a1
CM0S AD8515 1 186 RAO 5 27 6 4 60 65 113 22 005 0550 30  SC70/SOT-23 0.28
ADA4000-1 1 SOT-23/S0IC 0.73
JFET ADA4O00-2 2 +4/=18 5 20 17 2 80 8 100 16 001 1650 40 MSOP/SOIC 1.31
ADA4000-4 4 SOIC/TSSOP 2.22
ADA40OB2-2A 2 MSOP/SOIC/LFCSP 075
JFET AOAOGoan 4 T8 14 33 25 4 73 T4 76 36 0005 0220 50 Cinecs 1o
JFET ADA4062-2B 2 =4/+18 14 33 15 4 80 80 76 36 0005 0220 50 S0IC 1.25
AD8551 1 MSOP/SOIC 1.20
CcM0S AD8552 2 27/6 PRRO 15 04 0005 0005 120 120 125 42 0975 50 SOIC/TSSOP 1.90
AD8554 4 SOIC/TSSOP 3.36
AD8571 1 MSOP/SOIC 1.11
CMOS AD8572 2 2766 RAO 15 04 0005 0005 120 120 125 51 0850 50 SOIC/TSSOP 1.78
AD8574 4 SOIC/TSSOP 3.40
AD8591 1 S0T-23 0.29
CMOS AD8592 2 2766 RAO 3 5 25 20 38 45 83 45 005 0700 50 S0IC 0.39
AD8594 4 SOIC/TSSOP 0.57
*Prerelease

' RRIO: rail-to-rail input/output, RRO: rail-to-rail output, SS: single supply (VR includes —Vs,).
2 Check data sheet for test conditions and actual product specification—may be different for single/dual/quad amplifiers for part numbers with 2 mark.
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Amplifiers (Bandwidth < 50 MHz)

Single Supply Amplifiers
AD8613/AD8617/AD8619: Micropower Low Noise CMOS Rail-to-Rail Input/Output Operational Amplifier

The AD8613/AD8617/AD8619 are single/dual/quad micropower rail-to-rail input and output amplifier that features low offset voltage as well as low input
voltage and current noise.

Features e N

e (Offset voltage: 2.2 mV maximum i

e Low input bias current: 1 pA maximum WORKING BUTTERWORTH LOW-PASS

R3 R4
1 22,6k 22.6kQ 3| u2s R3B R4B

I ca 1 22.6kQ 22.6kQ
AD8613 g;o.w.m 2 1 ouT1
2’ or AD8603/07 0 B

I-TO-V CONVERTER oﬁLF

e Single-supply operation: 1.8Vto 5V
e Low noise: 22 nV/yHz

e Micropower: 50 pwA/amplifier maximum
over temperature

REFERENCE

Applications

e Battery-powered instrumentation
e Multipole filters

e ADC predrivers

e DAC drivers/level shifters low power
ASIC input or output amplifiers

DUPLICATE CIRCUIT OF ABOVE
& J

Micropower, low noise CMOS RRIO amps in home glucose monitoring system.

Single Supply Amplifiers

TcVos | CMRR | PSRR| A,
(wv/°C| Min | Min | Min |(nV/yHz) | (pA/yHZ) Packaging
(dB) | (dB) | (dB)

Part No. of Supply
Number |Amps| Voltage
PS| (Min/Max)

AD8565 1 SC70

Bipolar ~ AD8566 2 45/16  RRIO 5 6 10 5 54 70 69 26 0.8 0.850 600nA 35 MSOP .
AD8567 4 LFCSP/TSSOP 0.93
AD8603 1 SOT-23 0.68
CMOS AD8607 2 1.8/6 RRIO 0.4 0.1 0.3 1 85 80 112 25 0.05 0.040 1pA 80 MSOP/SOIC 1.02
AD8609 4 SOIC/TSSOP 1.85
AD8GO1A 1 SO0T-23 0.62
CMOS  AD8602A 2 2.7/6 RRIO 8.2 5.2 0.5 2 74 67 89 33 0.05 1200 60pA 30 MSOP/SOIC 0.83
AD8G04A 4 SOIC/TSSOP 1.13
AD8605 1 WLCSP/SOT-23 0.68
CMoS AD8606 2 2.7/6 RRIO 10 5 0.3 1 85 80 109 8 0.01 1.200 1pA 80  WLCSP/MSOP/SOIC 1.19
AD8608 4 SOIC/TSSOP 1.58
CMOS AD8500 1 1.8/55 RRIO 0.007 0.004 1 3 75 90 98 190 0.1 0.001  10pA 5 SC70 0.71
AD8615 1 SO0T-23 0.76
CMOS AD8616 2 2.7/6 RRIO 24 12 0.5 1.5 80 70 105 10 0.05 1.300 1pA 150 MSOP/SOIC 1.29
AD8618 4 SOIC/TSSOP 2.29
AD8655 1 ) MSOP/SOIC 0.71
Cmos AD8656 2 2.7/55 RRIO 28 1 0.25 0.4 85 88 100 27 4500 10pA 220 MSOP/SOIC 111
AD8651 1 2 MSOP/SOIC 113
CMOS AD8652 2 2.7/55 RRIO 50 4 0.35 4 80 76 100 45 0.025  14.000 10pA 80 MSOP/SOIC 1.99
AD8657 2 MSOP/S0IC 0.95
CMOS ADBE59* 3 27718  RRI0 0.175 0.3 0.3 4 95 105 110 50 0.022 5pA 10 SOIC/LECSP 135
n AD4091-2 2 SOIC/LFCSP 2.22
Bipolar ADA09T-4 3 +1.35/+=18 RRI0O 1.27  0.46 0.25 P25 104 108 116 25 0250 55nA 20 LFCSP/TSSOP 350
) ADA4092-2* 2 SOIC/LFCSP 1.35
Bipolar ADA092-4 3 +1.35/=18 RRI0O 1.4 0.4 15 25 90 98 116 30 0250 60nA 20 TSSOP 250
ADA4505-12 1 WLCSP/SOT-23 0.55
CMOS  ADA4505-2 2 1.8/5.5 RRI0O 0.050 0.006 3 2 90 100 105 65 0.02 0.010 2pA 40 WLCSP/MSOP 0.67
ADA4505-4 4 WLCSP/TSSOP 1.15
AD8505? 1 WLCSP/SOT-23 0.59
CMOS AD8506 2 1.8/55 RRI0O 0.095 0.013 25 2 90 100 105 45 0.015 0.020 10pA 45 WLCSP/MSOP 0.71
AD8508 4 WLCSP/TSSOP 1.20
AD8628 1 S0T-23/S0IC 0.96
CMOS AD8629 2 2.7/6 RRIO 2.5 1 0.005 0.002 120 115 125 22 0.850 100pA 50 MSOP/SOIC 1.47
AD8630 4 SOIC/TSSOP 2.73
ADA4528-1 1 1.15
CMOS ADA4528-2* 2 22/55 RRIO 4 0.4 0.0025 0.015 115 120 130 53 0.1 1500 100pA 25 MSOP/LFCSP 1.90
ADA4051-1 1 SC70/S0T-23 0.93
CMO0S ADA4051-2 2 1.8/5.5 RRIO 0.125 0.06 0.015 0.02 110 110 115 95 0.1 0.017 70pA 15 MSOP/LFCSP 1.47
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Single Supply Amplifiers (continued)

Part No. of : Vs Max CLGLY R8T | Is/Amp ! 2
. 0s H H H 'St 'SC H
(wv/°C | Min | Min | Min [(nV/yHz)|(pA/VHZ) Packaging @1k
Number | Amps (mV) (dB) | (dB) | (dB) | @1 kHz| @ 1 kHz (mA Max) (mA) (OEM $US)

AD8538 1 SOT-23/S0IC 0.90
OMOS  jresis ,  27/55 RRIO 043 035 0013 003 115 105 115 50 0180 25pA 25 Lot 1
AD8551 1 MSOP/SOIC 1.20
CMOS ~ ADS552 2  27/6 RRIO 15 04 0005 0005 120 120 125 42 0975 50pA 50  SOIC/TSSOP 1.90
AD8554 4 SOIC/TSSOP 3.36
ADSS71 1 MSOP/SOIC 1.1
CMOS ~ ADS572 2 27/6 PRRO 15 04 0005 0005 120 120 125 5 0850 50pA 50  SOIC/TSSOP 178
AD8574 4 SOIC/TSSOP 3.40
CMOS  AD8515 1 18/6 RRIO 5 27 6 4 60 65 113 22 005 0550 30pA 20  SC70/SOT-23 0.28
AD8613 1 SC70/S0T-23 0.46
CMOS AD8617 2 1.8/55 RRIO 04 0.1 2.2 1 68 67 107 25 0.05 0.040 1pA 80 MSOP/SOIC 0.71
ADBB19 4 SOIC/TSSOP 1.1
AD8B02 2 MSOP/SOIC 0.44
oMoS e 4 276 RRO 82 52 6 2 5 56 8 33 005 1200 200pA 30 goirocs 0.90
AD8502 2 S0T-23 0.70
OMOS ot 1855 RRD 0007 0004 3 5 67 8 98 190 01 0001 10pA 5 TS50 10
AD8G46 2 MSOP/SOIC 0,61
CMOS AD8648 4 2.7/6 RRIO 24 1 2.5 1.8 67 63 104 8 1.500 1pA 120 SOIC/TSSOP 0.88
CMOS ~ ADSS47 2 27/6 RRIO 24 11 25 18 67 63 104 8 1500  1pA 120 MSOP 0.71
AD8591 1 S0T-23 0.29
CMOS  ADSS92 2  27/6 RRIO 3 5 25 20 38 45 83 45 005 0700 50pA 2502 SoiC 0.39
AD8594 4 SOIC/TSSOP 0.57
ADB53T 1 SC70/50T-23 0.27
CMOS  ADS532 2 27/6 RRIO 3 5 25 20 38 45 83 45 005 0700 50pA 250° MSOP/SOIC/TSSOP  0.43
ADB534 4 SOIC/TSSOP 0.60
ADS5H 1 SC70/S0T-23/S0IC  0.27
CMOS  ADS542 2 27/6 RRIO 1 092 6 4 40 65 8 40 01 0045 G60pA 60 MSOP/SOIC/TSSOP  0.38
AD8544 4 SOIC/TSSOP 0.54
CMOS  ADA4665-2 2 546 RRIO 12 1 6 3 55 70 8 32 0400 1pA 10 MSOP/SOIC ggi
. AD8519 1 | SC70/S0T-23/S0IC  0.92
Bipolar  oote 2712 88 8 29 1d 2 700 60 94 10 04 1200 300mA 70 UoLE 99
AD8GET 1 SOIC/LFCSP 1.08
CMOS ~ AD8G64 2 516 SS 4 35 016 4 9 95 106 12 0.1 1550  1pA 140 MSOP/SOIC 1.37
AD8GE2 4 SOIC/TSSOP 2.23
AD86E3 1 0300 SOIC/LFCSP 117
CMOS  ADSG67 2 516  SS 054 06 03 15 8 95 115 28 005 0285 PR 50 Mmsop/soic 1.58
ADS669 4 P SOIC/TSSOP 2.70
AD8627 1 SC70/S0IC 1.60
JFET ADB626 2  +5/=13 SS 5 5 075 25 76 80 103 16 05 0850 1pA 15  MSOP/SOIC 263
AD8625 4 SOIC/TSSOP 4,09
ADSBH 1 SC70/S0IC 1.47
JFET AD8642 2 +25+13 SS 35 3 075 25 90 90 106 275 0001 0290 1pA 122  MSOP/SOIC 2.35
AD8643 4 SOIC/LFCSP 3.85
AD820A 1 MSOP/SOIC/PDIP  1.82
JFET AD822A 2 +25/+=18 SS 19 3 2 2 70 70 114 16 0008 0900 25pA 45 MSOP/SOICPDIP  2.76
AD824A 4 soic 455
AD20B 1 S0IC/PDIP 2.66
JFET DazR o 2518 S8 19 3 1 2 74 70 114 16 0008 0800 10pA 45 ometinin 4y
AD8638 1 SOT-23/50IC 1.27
oMOS e o 516 SS 15 2 0009 003 127 127 130 60 1500 T5pA 37 oSt o1
AD8EOT 1 SC70/S0T-23 0.51
CMOS ~ ADS692 2  27/6 SS 10 5 2 13 70 80 108 8 005 1050 1pA 80  MSOP/SOIC 0.64
AD8694 4 SOIC/TSSOP 0.90
ADA4692-2 2 SOIC/LFCSP 0.55
OMOS ooy 4 276 SS 36 13 25 1 75 8 9 16 005 0225 5pA 55 T8S0P 090
ADA4BOT-2 2 LFCSP 0.57
OMOS ooy s 276 S5 36 13 25 1 75 8 95 16 005 0225 5pA 55 Lrosp 090
AD8GE5 1 SOT-23/S0IC 0.83
CMOS  ADSSG6E 2 516 SS 4 35 25 3 90 98 130 10 0.1 1550  1pA 140 MSOP/SOIC 0.93
AD8GES 4 SOIC/TSSOP 175
*Prerelease

" RRIO: rail-to-rail input/output, RRO: rail-to-rail output, SS: single supply (IVR includes —Vs,).
2 Check data sheet for test conditions and actual product specification—may be different for single/dual/quad amplifiers for part numbers with > mark.
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Precision Amplifiers (Vs < 1 mV, Bandwidth < 50 MHz)

Rail-to-Rail Qutput Amplifiers
AD8641: Low Power, Rail-to-Rail Output Precision JFET Amplifier

The AD8641/AD8642/AD8643 are low power, precision JFET input amplifiers featuring extremely low input bias current and rail-to-rail output. The ability
to swing nearly rail-to-rail at the input and rail-to-rail at the output enables designers to buffer CMOS DACs, ASICs, and other wide output swing devices
in single-supply systems. The outputs remain stable with capacitive loads of more than 500 pF.

Features

e Low supply current: 250 A max

e Very low input bias current: 1 pA max
e Low offset voltage: 750 wV max

e Single-supply operation: 5V to 26 V

e Dual-supply operation: =2.5Vto =13V
e Rail-to-rail output

e Unity-gain stable

Applications

e Line-/battery-powered instruments

e Precision current sensing

e Medical instrumentation

e Industrial controls

e Precision filters

e Portable audio
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Output saturation voltage vs. load current.

ADA4691-2 Dual, Low Power, Wideband, Low Noise, Rail-to-Rail Output Amplifier

The ADA4691-2 is a dual, rail-to-rail output, single-supply amplifier featuring low power, wide bandwidth, and low noise. The ADA4691-2 has two
independent shutdown pins, allowing further reduction in supply current. These amplifiers are ideal for a wide variety of applications. Audio preamps, filters,
IR/photodiode amplifiers, charge amps, and high impedance sensors all benefit from this combination of performance features.

Features

e Low power: 180 pA typical

e Low distortion: 0.003% THD + N
o Low noise: 16 nV/yHz typical

e 3.6 MHz bandwidth

e (Offset voltage: 500 WV typical

Applications

e Portable audio

e Portable instrumentation and medical devices
e Photodiode amplifiers

e Sensor amplifiers

e Low-side current sense

e ADC drivers

e Active filters

e Sample-and-hold

e Automotive sensors
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Rail-to-Rail Qutput Amplifiers

CMRR | PSRR | Ay

Supply i
N:;’;er xﬂ;"sf Voltage "“(;1 N",;"‘ Min | Min | Min | aV/Hz) | (pA/VHZ) (|':1S;\AI\I:I1:X) Packaging
PS| (Min/Max) @B) | (@B) | @B) | @1kHz| @1 kHz
Bipolar  AD8675 1 +5/+18 RRO 10 25 0075 02 114 120 123 28 0.3 2900 2nA MSOP/SOIC 1.18
Bipolar  AD8676A 2  +5/+18 RRO 10 25 0.1 02 111 106 123 28 0.3 3400 2nA MSOP/SOIC 1.66
Bipolar  AD8676B 2  s5/+18 RRO 10 25 005 02 111 106 123 28 0.3 3400 2nA MSOP/SOIC 2.14
AD8605 1 WLCSP/SOT-23 0.68
CMOS  ADSG0S 2 27/6  RRIO 10 5 03 1 85 80 100 8 001 1200 1pA  WLCSP/MSOP/SOIC  1.19
ADS608 4 SOIC/TSSOP 1.58
AD8691 1 SC70/S0T-23 0.51
CMOS  AD8692 2 27/66  SS 10 5 2 13 70 8 108 8 005 1050 1pA MSOP/SOIC 0.64
ADS694 4 SOIC/TSSOP 0.90
ADSE46 2 MSOP/SOIC 0.61
OMOS et 4 27/6 RRIO 24 11 25 18 67 63 104 8 1500 1pA SOC/TSS0P 0.88
CMOS  AD8G47 2 27/6 RRIO 24 11 25 18 67 63 104 8 1500  1pA MSOP 0.71
0P162 1 MSOP/SOIC/TSSOP  1.69
Bipolar  OP262 2 2712 SS 15 13 0325 1 70 60 97 95 04 0800 500mA  SOIC/TSSOP 2.23
0P462 4 SOIC/TSSOP 4.03
. AD8519 1 , SC70/S0T-23/S0IC  0.92
Bpolar  ots 2712 SS 8 29 11 2 70° 60 94 10 04 1200 300nA MSOPISOIC b
ADSEI5 1 S0T-23 0.76
CMOS  AD8616 2 27/6 RRO 24 12 05 15 80 70 105 10 005 1300 1pA MSOP/SOIC 1.29
ADSEI8 4 SOIC/TSSOP 2.29
AD8665 1 SOT-23/S0IC 0.83
CMOS  AD8G66 2 516 SS 4 35 25 3 9 9 130 10 0.1 1550  1pA MSOP/SOIC 0.93
ADB66S 4 SOIC/TSSOP 1.75
. AD622 2 MSOP/SOIC 2.30
Bpolar  jecor 4 t25/+18 RRO 056 048 0125 05 125 125 125 11 015 0250 200pA | poeonects 275
AD8661 1 SOIC/LFCSP 1.08
CMOS  AD8G62 2 516  SS 4 35 016 4 90 9 106 12 0.1 1550  1pA MSOP/SOIC 1.37
ADS6G4 4 SOIC/TSSOP 2.23
AD8627 1 WLCSP/SOIC 1.60
JFET AD8626 2 =513 SS 5 5 075 25 76 8 103 16 05 0850 1pA MSOP/SOIC 2,63
AD8625 4 SOIC/TSSOP 4.00
ADB20A 1 MSOP/SOIC 1.82
JFET ADB22A 2  +25/+18 S8 19 3 2 2 70 70 14 16 0.008 0900 25pA  MSOP/SOIC/PDIP 2.76
ADB24A 4 SoIC 4.55
AD820B 1 S0IC/PDIP 2,66
JFET ‘DawB o 25718 s8 19 3 1 2 74 70 114 16 0008 0900 10PA sl e ot
ADA4692-2 2 SOIC/LFCSP 0.55
OMOS o vicoo sy 4 2766 SS 36 13 25 1 75 80 95 16 005 0225 5pA TS50 090
ADA4691-2 2 WLCSP/LFCSP 0.57
OMOS oo a 4 2766 SS 36 13 25 1 75 80 95 16 005 0225 5pA Tres 099
ADS628 1 SOT-23/S0IC 0.96
CMOS  ADS629 2 27/66 RRIO 25 1 0005 0002 120 115 125 22 0.850 100 pA MSOP/SOIC 1.47
ADS630 4 SOIC/TSSOP 2.73
CMOS  AD8515 1 186 RRIO 5 27 6 4 60 65 113 22 005 0550 30pA  SC70/SOT-23 0.28
AD8G63 1 030 SOIC/LFCSP 117
CMOS  ADSG67 2 516 SS 054 06 03 15 8 95 115 23 005 028 p MSOP/SOIC 1.58
ADSGEY 4 P SOIC/TSSOP 2.70
ADS603 1 SOT-23 0.68
CMOS  AD8SO7 2 18/6 RRO 04 01 03 1 85 80 112 25 005 0040 1pA MSOP/SOIC 1.02
ADBB09 4 SOIC/TSSOP 1.85
. ADA4091-2 2 SOIC/LFCSP 2.22
Bipolar o ioorq 4 t135/+18 RO 127 046 025 25 104 108 116 25 0250 S5MA Lo 250
AD8613 1 SC70/S0T-23 0.46
CMOS  ADS617 2 1855 RRO 04 01 22 1 68 67 107 25 005 0040 1pA MSOP/SOIC 0.71
ADS619 4 SOIC/TSSOP 1.11
AD8SE5 1 SC70 0.56
Bipolar  AD8566 2 4516 RRO 5 6 10 5 54 70 69 26 0.8 0850 600nA MSOP 0.71
AD8S67 4 LFCSP/TSSOP 0.93
0P196 1 SoIc 1.56
Bipolar  OP296 2 315 RRIO 045 03 03 15 6% 110 109 26 019 0060 50nA  SOIC/TSSOP/PDIP 1.85
0P496 4 SOIC/TSSOP/PDIP 2.66
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Rail-to-Rail Output Amplifiers (continued)

Part No. of Supply CMRR | PSRR | A, Price

Number | amps| Voltage i (wv/°C | Min | Min | Min |(nV/VHz) | (pA/vHZ) Packaging @1k
PS1 (Min/Max) (dB) | (dB) | (dB) | @1 kHz | @ 1 kHz (OEM $US)

AD8641 1 SC70/S0IC 1.47

JFET AD8642 2 +25/+13 SS 35 3 0.75 25 9 90 106 275 00005 0290 1pA MSOP/S0IC 2.35
AD8643 4 SOIC/LFCSP 3.85

CMOS  ADA4665-2 2 5/16 RRIO 1.2 1 6 3 55 70 85 32 0.400  1pA MSOP/SO0IC 0.70
AD8601A 1 SOT-23 0.62

CMO0S AD8602A 2 2.7/6 RRID 82 5.2 0.5 2 74 67 89 33 0.05 1200 60 pA MSOP/SO0IC 0.83
AD8604A 4 SOIC/TSSOP 1.13

AD8602 2 MSOP/SO0IC 0.44

CMO0S e g 2.7/6 RRIO 82 52 6 2 56 56 86 33 0.05 1200 200pA  ooirecon B
AD8541 1 SC70/S0T-23/S0IC  0.27

CMO0S AD8542 2 2.7/6 RRIO 1 0.92 6 4 40 65 86 40 0.1 0.045 60pA MSOP/SOIC/TSSOP  0.38
AD8544 4 SOIC/TSSOP 0.54

0P191 1 S0IC 1.69

Bipolar 0P291 2 2712  RRI0O 15 05 0.5 1.1 75 80 88 42 0.8 0420  65nA S0IC 2.22
0P491 4 SOIC/TSSOP/PDIP 3.60

AD8551 1 MSOP/SO0IC 1.20

CMOS AD8552 2 2.7/6 RRIO 1.5 04 0005 0.005 120 120 125 42 0.975 50 pA SOIC/TSSOP 1.90
AD8554 4 SOIC/TSSOP 3.36

AD8657 2 MSOP/SO0IC 0.95

CMO0S ADB559" ; 2.7/18  RRIO 0.175 03 0.3 4 95 105 110 50 0022 5pA SOIC/LFCSP o
AD85052 1 S0T-23 0.59

CMO0S AD8506 2 1.8/55 RRI0O 0.095 0013 25 2 9 100 105 45 0.015  0.020 10pA MSOP 0.71
AD8508 4 TSSOP 1.20

AD8591 1 SOT-23 0.29

CMO0S AD8592 2 2.7/6 RRIO 3 5 25 20 38 45 83 45 0.05 0.700 50 pA S0IC 0.39
AD8594 4 SOIC/TSSOP 0.57

AD8531 1 SC70/S0T-23 0.27

CMO0S AD8532 2 2.7/6 RRIO 3 5 25 20 38 45 83 45 0.05 0.700 50 pA MSOP/SOIC/TSSOP  0.43
AD8534 4 SOIC/TSSOP 0.60

AD8538 1 SO0T-23/S0IC 0.90

CMO0S AD8539 9 2.7/55 RRIO 043 035 0013 003 115 105 115 50 0180  25pA  pcnibienic 131
AD8571 1 MSOP/SO0IC 1.11

CMOS AD8572 2 2.7/6 RRIOC 15 04 0005 0005 120 120 125 51 0.850 50 pA SOIC/TSSOP 1.78
AD8574 4 SOIC/TSSOP 3.40

AD8638 1 SOT-23/S0IC 1.27

CMO0S AD8539 9 5/16 SS 15 2 0009 003 127 127 130 60 1500  75pA o OICILFOSP 219
ADA4505-12 1 WLCSP/SOT-23 0.55

CMOS  ADA4505-2 2 1.8/55  RRIO 0.050 0.006 3 2 90 100 105 65 0.02 0010  2pA  WLCSP/MSOP 0.67
ADA4505-4 4 WLCSP/TSSOP 1.15

) 0P281 2 SOIC/TSSOP 2.74
Bipolar OP4S1 4 2.7112 SS 0105 0028 15 10 65 76 74 85 1 0.005 10nA SOIC/TSSOP 358
ADA4051-1 1 SC70/S0T-23 0.93

CMOS o n1051-2 ) 18/55 RRIO 0125 006 0015 002 110 110 115 95 0.1 0017 70pA o s 147
CMO0S AD8500 1 1.8/55  RRIO 0.007 0.004 1 3 75 90 98 190 0.1 0.001  10pA SC70 0.71
AD8502 2 SOT-23 0.70

CMO0S ADB504 4 1.8/55  RRI0O 0.007 0.004 3 5 67 8 98 190 0.1 0.001  10pA T550P 1.00
AD8655 1 , MSOP/SO0IC 0.71

CMO0S e ; 2.7/55 RRIO 28 1 0.25 0.4 85 8 100 27 4500 10pA MSOP/SOIG .
AD8651 1 s MSOP/SOIC 1.13

CMO0S ADBG52 ’ 2.7/55 RRI0O 50 4 0.35 4 80 76 100 45 0.025 14000 10pA MSOP/SOIG 199

*Prerelease

' RRIO: rail-to-rail input/output, RRO: rail-to-rail output, SS: single supply (IVR includes —Vs,).
2 Check data sheet for test conditions and actual product specification—may be different for single/dual/quad amplifiers for part numbers with > mark.
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Precision Amplifiers (V,s < 1 mV, Bandwidth < 50 MHz)

Rail-to-Rail Input/Output Amplifiers

AD8656: Low power, Precision RRIO CMOS Amplifier

The AD8656 provides low noise (2.7 nV/yHz @ 10 kHz), low THD + N (0.0007%), and high precision performance (250 .V max over VCM) to low voltage
applications. The ability to swing rail-to-rail at the input and output enables designers to buffer analog-to-digital converters (ADCs) and other wide dynamic
range devices in single-supply systems.

Features s ~N
e Low noise: 2.7 nV/yHz @ f = 10 kHz T T T T T

e Low offset voltage: 250 .V max over VCM (common-mode voltage) i Yin zs; : ::;V

e (Offset voltage drift:; 0.4 wV/°C typ and 2.3 pV/°C max : Vo GAIN = +1

e Bandwidth: 28 MHz ! \ \

o Rail-to-rail input/output
* Unity-gain stable i / / \

Applications / \ / \

* ADC and DAC buffers -/ \ / \

_ /
* Audio _7/ ¥_7/
e |ndustrial controls -r

e Precision filters

1V/DIV

e Digital scales 20ps/DIV

e Strain gages \_ Y,
e PLL filters No phase reversal.

Rail-to-Rail Input/Output Amplifiers

Supply Price
N:r::er 231 0: Voltage | Rail-to-Rail' Packaging @1k

P (Min/Max) (MHz) | (V/ps) (MHz) | (V/.s) (OEM $US)
ADA4528-1 1 1.15
CMOS ADA4528-2* 2 2.2/5.5 RRIO 4 0.4 0.0025  0.015 115 120 130 5.3 1.500 100 pA MSOP/LFCSP 190
AD8605 1 WLCSP/SO0T-23 0.68
CMO0S AD8606 2 2.7/6 RRIO 10 5 0.3 1 85 80 109 8 1.200 1pA  WLCSP/MSOP/SOIC 1.19
AD8608 4 SOIC/TSSOP 1.58
AD8646 2 MSOP/SO0IC 0.61
CMO0S AD8648 4 2.7/6 RRIO 24 1 25 1.8 67 63 104 8 1.500 1pA SOIC/TSSOP 0.88
CMOS  AD8647SD 2 2.7/6 RRIO 24 1" 25 1.8 67 63 104 8 1.500 1pA MSOP 0.71
AD8615 1 SOT-23 0.76
CMO0S AD8616 2 2.7/6 RRIO 24 12 0.5 15 80 70 105 10 1.300 1pA MSOP/S0IC 1.29
AD8618 4 S0IC/MSSOP 2.29
AD8628 1 S0T-23/S0IC 0.96
CMO0S AD8629 2 2.7/6 RRIO 2.5 1 0.005 0.002 120 115 125 22 0.850 100 pA MSOP/SOIC 1.47
AD8630 4 SOIC/TSSOP 2.73
CMO0S AD8515 1 1.8/6 RRIO 5 27 6 4 60 65 113 22 0.550  30pA SC70/S0T-23 0.28
AD8603 1 S0T-23 0.68
CMO0S AD8607 2 1.8/6 RRIO 0.4 0.1 0.3 1 85 80 112 25 0.040 1pA MSOP/S0IC 1.02
AD8609 4 S0IC/MSSOP 1.85
' ADA4091-2 2 SOIC/LFCSP 2.22
Bipolar ADA4091-4 4 +1.35/+18 RRIO 1.27 0.46 0.25 2.5 104 108 116 25 0.250 55nA LFCSP/TSSOP 350
AD8613 1 SC70/S0T-23 0.46
CMO0S AD8617 2 1.8/5.5 RRIO 0.4 0.1 2.2 1 68 67 107 25 0.040 1pA MSOP/S0IC 0.71
AD8619 4 SOIC/TSSOP 1.11

*Prerelease
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Rail-to-Rail Input/Output Amplifiers (continued)

Supply Price

N:':’;er f\"m °sf Voltage | Rail-to-Rail’ Packaging @1k

PS| (Min/Max) (OEM $US)

ADBS65 1 SC70 0.56

Bipolar  AD8566 2  45/16 RRIO 5 6 10 5 54 70 69 2 0850 600 nA MSOP 0.71

ADBS67 4 LFCSP/TSSOP 0.93

0P19%6 1 S0iC 1.56

CBCMOS  0P296 2 315 RRIO 045 03 03 15 6% 110 109 26 0060 50nA  SOIC/TSSOP/PDIP 1.85

0P4% 4 SOIC/TSSOP/PDIP  2.66

. ADA4092-2% 2 SOIC/LFCSP 135

BPOlar 'y ions 4 F135/£18 RO 14 04 15 25 90 98 116 30 0250 6OMA T8S0P s

CMOS  ADA4665-2 2 5/16 RRIO 12 1 6 3 55 70 85 32 0400 1pA MSOP/SOIC 0.70

ADSGOTA 1 S0T-23 0.62

CMOS ~ AD8602A 2 2.7/6 RRIO 82 52 05 2 74 67 89 33 1200 60pA MSOP/SOIC 0.83

ADSGO4A 4 SOIC/TSSOP 1.13

AD8602 2 MSOP/SOIC 0.44

OMOS  esvs 4 2.7/6 RRIO 82 52 6 2 56 56 86 3 1200 200pA  goenecns 0.90

ADBS4T 1 SC70/S0T-23/S0IC 027

CMOS ~ AD8542 2 2.7/6 RRIO 1092 6 4 40 65 86 40 0045 GOpA MSOP/SOIC/TSSOP  0.38

ADS544 4 SOIC/TSSOP 0.54

oP191 1 SoIC 1.69

CcMoS 0P291 2 27712 RRIO 15 05 05 11 75 80 88 42 0420 65nA S0IC 2.22

0P491 4 SOIC/TSSOP/PDIP ~ 3.60

ADBSST 1 MSOP/SOIC 1.20

CMOS ~ AD8552 2 2.7/6 RRIO 15 04 0005 0005 120 120 125 42 0975 50pA  SOIC/TSSOP 1.90

ADBS54 4 SOIC/TSSOP 3.36

ADBE57 2 MSOP/SOIC 0.95

OMOS ooty 27718 RRIO 0175 03 03 4 9% 105 110 50 0022 5pA SOC/LFCSP b

ADB505? 1 WLCSP/SOT-23 0.59

CMOS ~ AD8506 2 1.8/55 RRIO 0095 0013 25 2 9 100 105 45 0020 10pA  WLCSP/MSOP 0.71

ADB508 4 WLCSP/TSSOP 1.20

ADBS9T 1 S0T-23 0.29

CMOS ~ AD8592 2 2.7/6 RRIO 3 5 25 20 38 45 83 45 0700 50pA S0lC 0.39

ADS594 4 SOIC/TSSOP 0.57

ADBS31 1 SC70/S0T-23 0.27

CMOS ~ AD8532 2 2.7/6 RRIO 3 5 25 20 38 45 83 45 0700 50pA MSOP/SOIC 0.43

ADS534 4 SOIC/TSSOP 0.60

ADB538 1 SOT-23/S0IC 0.90

OMOS  jresse 5, 27055 RRIO 043 035 0013 003 115 105 115 50 0180 25pA 1ISOP/SOIC a1

ADBSTT 1 MSOP/SOIC 111

CMOS ~ AD86T2 2 2.7/6 RRIO 15 04 0005 0005 120 120 125 51 0850 50pA  SOIC/TSSOP 1.78

ADBS74 4 SOIC/TSSOP 3.40

ADA4505-12 1 WLCSP/SOT-23 0.55

CMOS  ADA45052 2  1.8/55 RRO 0050 0006 3 2 9% 100 105 65 0010 2pA  WLCSP/MSOP 0.67

ADA4505-4 4 WLCSP/TSSOP 1.15

ADA4051-1 1 SC70/S0T-23 0.93

OMOS  yoaionio o 18055 RRIO 0125 006 0015 002 110 110 115 95 0017 TOpA Lo by

CMOS ~ AD8500 1  1.8/55 RRO 0007 0004 1 3 75 90 98 190 0001  10pA SC70 0.71

AD8502 2 S0T-23 0.70

OMOS  heste  y 1855 RRIO 0007 0004 3 5 67 85 98 190 0001  10pA TS50 100

AD8655 1 . MSOP/SOIC 0.71

OMOS  jeess 27055 RRIO 26 11 025 04 8 88 100 272 4500  10pA MISOP/SOI 1

AD865T 1 , MSOP/SOIC 113

OMOS  jees, 5 27055 RRIO 50 4 035 4 80 76 100 45 14000 10 pA MISOP/SOIG L9
*Prerelease

" RRIO: rail-to-rail input/output, RRO: rail-to-rail output, SS: single supply (IVR includes —Vs,).

2 Check data sheet for test conditions and actual product specification—may be different for single/dual/quad amplifiers for part numbers with 2 mark.
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Amplifiers (Bandwidth < 50 MHz)

Low Cost Amplifiers

AD8541: General-Purpose CMOS Rail-to-Rail Amplifier

The AD8541/AD8542/AD8544 are single, dual, and quad rail-to-rail input and output single-supply amplifiers featuring very low supply current and 1 MHz
bandwidth. All are guaranteed to operate from a 2.7 V single supply, as well as a 5V supply. These parts provide 1 MHz bandwidth at a low current
consumption of 45 A per amplifier.

Features (

e Single-supply operation: 2.7V 10 5.5V

e Low supply current: 45 pA/amplifier 1ngF

e Wide bandwidth: 1 MHz i}

e No phase reversal 19;9
e Low input currents: 4 pA Vi
2N

e Unity-gain stable
e Rail-to-rail Input/Output

6 ——oVour

3
- r 1 AD8541

e Sensor interfaces 25Vper  2.5VRer
e Piezoelectric transducer amplifiers
o Medical instrumentation N

Applications

o Mobile communications High input impedance application—photodiode amplifier.

e Audio outputs
e Portable systems

ADA4692-2: Dual, Low Power, Wideband, Low Noise, Rail-to-Rail Output Amplifier

The ADA4692-2 is a dual, rail-to-rail output, single-supply amplifier featuring low power, wide bandwidth, and low noise. The ADA4691-2 has two
independent shutdown pins, allowing further reduction in supply current. These amplifiers are ideal for a wide variety of applications. Audio preamps,
filters, IR/photodiode amplifiers, charge amps, and high impedance sensors all benefit from this combination of performance features.

Features e
e Low power: 180 pA typical -80
« Low distortion: 0.003% THD + N Vor = 228V
e Low noise: 16 nV/yHz typical _ Xﬁ‘:fiw o

o Ta=25°C
* 3.6 MHz bandwidth Z 00
e (Offset voltage: 500 .V typical g
Applications E -110 > ail
e Portable audio E ,,/
e Portable instrumentation and medical devices E 0 Ve
e Photodiode amplifiers ° 130 //
e Sensor amplifiers
e Low-side current sense -140

100 1k 10k 100k

e ADC drivers FREQUENCY (Hz)
e Active filters \_
e Sample-and-hold Channel separation vs. frequency.

e Automotive sensors
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Low Cost Amplifiers

CMOS
CMOS

CMOS

CMOS

Cmos

CMos

JFET

CMOS

CMOS

CMOS

Cmos

CMOS

Bipolar

CMOS

CMoS

CMOS

CMoS

CMOS

CMos

CMOS

Part
Number

AD8515
ADA4665-2

AD8541
AD8542
AD8544

AD8546
AD8548

AD8531
AD8532
AD8534

AD8591
AD8592
AD8594

ADTLO82A
ADTLO84A

AD8602
AD8604

AD8613
AD8617
AD8619

AD8691
AD8692
AD8694

ADA4505-12
ADA4505-2
ADA4505-4

ADA4692-2
ADA4692-4

AD8565
AD8566
AD8567

ADA4691-2
ADA4691-4

AD8505%
AD8506
AD8508

AD8646
AD8648

AD8GO1A
AD8602A
AD8G04A

AD8603
AD8607
AD8609

AD8605
AD8606
AD8608

AD8502
AD8504

No. of
Amps

1
2

—

T

Eo L] S~ S = SN =

Eo L] BN = S = BN =

ENQYCI

- AN

Eo Sl

B = E

FNQUNC

L SN =

5/16

2.7/6

2.7118

2.7/6

2.7/6

+4/+18

2.7/6

1.8/5.5

2.7/6

1.8/5.5

2.7/6

4.5/16

2.7/6

1.8/5.5

2.7/6

2.7/6

1.8/6

2.7/6

1.8/5.5

Rail-to-Rail'

RRIO

RRIO

RRIO

RRIO

RRIO

RRIO

RRIO

SS

RRIO

SS

RRIO

SS

RRIO

RRIO

RRIO

RRIO

RRIO

RRIO

12 1
1 0.92
02 007
3 5
3 5
5 20
8.2 5.2
0.4 0.1
10 5
0.050 0.006
3.6 13
5 6
3.6 1.3
0.095 0.013
24 1
8.2 5.2
0.4 0.1
10 5
0.007 0.004

25

25

55

2.2

2.5

10

25

25

2.5

05

0.3

0.3

3

0.025

20

20

10

13

1.8

CMRR | PSRR
Min Min
(dB) | (dB)

60 65
55 70
40 65
80 90
38 45
38 45
80 80
56 56
68 67
70 80
90 100
75 80
54 70
75 80
90 100
67 63
74 67
85 80
85 80
67 85

86

88

83

83

100

86

107

108

105

95

69

95

105

104

89

112

109

98

40

50

45

45

16

33

25

65

16

26

16

45

33

25

190

0.022

0.700

0.700

1.800

1.200

0.040

1.050

0.010

0.225

0.850

0.225

0.020

1.500

1.200

0.040

1.200

0.001

30 pA
1pA

60 pA

100 pA

50 pA

50 pA

100 pA

200 pA

1pA

1pA

600 nA

5pA

10 pA

1pA

60 pA

1pA

1pA

10 pA

Packaging

SC70/80T-23
MSOP/S0IC

SC70/S0T-23
MSOP/S0IC
SOIC/TSSOP

MSOP/SOIC/LFCSP

SC70/S0T-23
MSOP/S0IC
SOIC/TSSOP

S0T-23
S0IC
SOIC/TSSOP

MSOP/SOIC
SOIC/TSSOP

MSOP/S0IC
SOIC/TSSOP

SC70/S0T-23
MSOP/S0IC
SOIC/TSSOP

SC70/S0T-23
MSOP/S0IC
SOIC/TSSOP

WLCSP/S0T-23
WLCSP/MSOP
WLCSP/TSSOP

SOIC/LFCSP
TSSOP

SC70
MSoP
LFCSP/TSSOP

WLCSP/LFCSP
LFCSP

WLCSP/SOT-23
WLCSP/MSOP
WLCSP/TSSOP

MSOP/S0IC
SOIC/TSSOP

S0T-23
MSOP/S0IC
SOIC/TSSOP

S0T-23
MSOP/S0IC
SOIC/TSSOP

WLCSP/SOT-23
WLCSP/MSOP/SOIC
SOIC/TSSOP

S0T-23
TSSOP

Price

@1k
(OEM $US)

0.28
0.70

0.27
0.38
0.54

0.78
1.05

0.27
0.43
0.60

0.29
0.39
0.57

0.42
0.90

0.44
0.90

0.46
0.71
11

0.51
0.64
0.90

0.55
0.67
115

0.55
0.90

0.56
0.71
0.93

0.57
0.99

0.59
0.71
1.20

0.61
0.88

0.62
0.83
113
0.68
1.02
1.85
0.68

1.19
1.58

0.70
1.00

' RRIO: rail-to-rail input/output, RRO: rail-to-rail output, SS: single supply (IVR includes —Vs,).
2 Check data sheet for test conditions and actual product specification—may be different for single/dual/quad amplifiers for part numbers with 2 mark.
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High Speed Amplifiers (BW > 50 MHz)

Differential Amplifiers

ADA4930-1/ADA4930-2: Low Power, Ultralow Noise Differential ADC Driver for Low Voltage ADCs

The ADA4930-1 and ADA4930-2 are very low noise, low distortion, high speed differential amplifiers, ideal for driving 1.8 V high performance ADCs with
resolutions up to 14 bits from dc to 70 MHz. The devices feature a low 0.9 V output common-mode voltage on single supply, capable of driving dc-coupled,

1.8 V ADCs all the way to ground.

Features
e Low input voltage noise: 1.2 nV/yHz

e Low common-mode output: 0.9 V on single supply

e Extremely low harmonic distortion
e —104 dBc HD2 at 10 MHz
e —79 dBc HD2 at 70 MHz
e —73 dBc HD2 at 100 MHz
e High speed
e —3 dB bandwidth of 1.35 GHz, G = 1
e Slew rate: 3400 V/.s, 25% to 75%
¢ 0.1 dB gain flatness to 380 MHz
¢ 0.5 mV typical offset voltage
e Externally adjustable gain
e Single-supply operation: 3.3V or 5V
Applications
e ADC drivers
e Single-ended-to-differential converters
e |F and baseband gain blocks
e Differential buffers
e Line drivers

Differential Amplifiers

Supply
Voltage
V)

Part
Number

No. of ;e able
Amps

ADA4927-1 1 .
5, =5
ADA4Q27-2 2 e
ADA4930-1 1 .
ADA4930-2 2 . 310525
ADA4932-1 1 .
ADA49322 2 . Shidh 4
ADA4937-1 1 . a5
ADA4937-2 2 e '
ADA4938-1 1 .
5,+5
ADA4938-2 2 e
ADA4939-1 1 . -
ADA49392 2 e '
ADA4940-1 1 . 3,5, *5
ADA49402 2 e 3,5
ADA4950-1 1 .
ADA450-2 2 e 3,55
AD8139 1 3,5, 5
AD8131 1 3,5, 5
AD8132 1 3,5, 5
ADB138 1 3,5, %5
AD8137 1 . 3,5, %5
ADA4922-1 1 . 5, %5, £12
ADA49M-1 1 . 3,5, +5
ADA4960-1 1 . 5

Rail-to-Rail'

RRO

RRO

RRO

RRO

N N = = o —

2

2300

1350

560

1900

1000

1400

230

750

410
400
350
320
110
38
31
5000

2800

6000

4700

6800

90

2900

800
2000
1200
1150

450

260
245
8700

=110
-73

-

-

100

Vy (nV/VAzZ)

0
10

—

10k 100k
FREQUENCY (Hz)

™

10M

100M

N

Voltage noise spectral density.

20

70

50

100

20

(2]

5
5
20
0.5
0.1
0.1
1000

Noise

(nV/Hz)

3.6

2.2

2.6

23

3.9

9.2 RTO

2.25
25
8
5
8.25
12 RTO
10.2 RTO
4.8

13

3.1
2.2

25

25

0.5

3.5
2.5
2.6
1.1
0.8
20

ls

(
15
2
5.2
30
18

26

N/A

- N N o o

20

Temp
Range?
65 H

34 30

20 mA

9.6 80 H

39.5 100 |
37 75 |
36.5 100 H
1.25 45 H
9.5 114 H
24.5 100 H5
1.5 60 H
12 70 H5
20 95 |
3.2 20 H5
9.4 40 |
2.3 25 |
60 17.5 |

Packaging

LFCSP
LFCSP
LFCSP
LFCSP
LFCSP

LFCSP

SOIC/LFCSP
LFCSP

LFCSP

SOIC/LFCSP
SOIC/MSOP
SOIC/MSOP
SOIC/MSOP
SOIC/LFCSP
SOIC/LFCSP
SOIC/LFCSP
LFCSP

3.79
6.29

3.79
6.29

2.95
5.29

3.79
5.69

3.79
5.69

3.79
5.69

1.89
2.89

2.99
5.29

3.75
1.82
1.67
3.75
1.10
3.63
2.42
6.95

" RRIO: rail-to-rail input/output, RRO: rail-to-rail output, SS: single supply (IVR includes —Vs,).
2 Temp range: H = extended industrial (-40°C to +125°C), | = industrial (-40°C to +85°C).

RTO: Referred to output.
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High Speed Amplifiers (BW > 50 MHz)

Low Noise/Low Distortion Amplifiers

ADA4896-2/ADA4897-1: Gain Stable, Low Power, 1nV/y/Hz, Rail-to-Rail Output Op Amp

The ADA4896-2/ADA4897-1 are unity gain stable, low noise, rail-to-rail output, high speed voltage feedback amplifiers that have a quiescent current of 3 mA.

With the 1/f noise of 2 nV/yHz @ 10 Hz and a spurious-free dynamic range of 95 dBc @ 2 MHz, the ADA4896-2/ADA4897-1 are an ideal solution in a

variety of applications, including ultrasound, automatic test equipment (ATE), active filters, and 16-bit PulSAR ADC drivers.

Features

e Unity-gain stable

e Ultralow noise: 1 nV/\Hz, 9 pA/yHz

e Ultralow distortion: —110 dBc at 100 kHz

e High speed
e —3 dB bandwidth: 200 MHz (G = +1)
e Slew rate: 100 V/u.s

e (Offset voltage: 500 .V

e Low input bias current: 10 pA

e Wide supply voltage range: 2.7V to 10V

e Supply current: 3 mA

Applications

¢ Analog-to-digital drivers

e |nstrumentation

e Active filters

e |F and baseband amplifiers

e DAC buffers

e Optical electronics

e Ultrasound

Low Noise/Low Distortion Amplifiers

Part No. of| .. aa oo | Ao

Number Amps Disable Rail-to-Rail Min

AD8099 1 . 5 *5 2

ADA4899-1 1 . 5, =5 1 600 310
ADA4857-1 1 o

ADAAS57-2 2 . 5, %5 1 850 2800
ADA4896-2 2 3to10 RRIO 1 200 100
ADA4897-1 1 o

ADAABOT-2 2 . 3t010 RRO 1 200 100
ADA4898-1 1 +5,+12, 1 65 55

ADA4898-2 2 +15

ADA4841-1 1 .

ADABA{-2 D . 27,5 *5 RRO 1 80 13

AD8021 1 3 5,%5,*12 1 560 130
AD8022 2 5, £5, +12 1 130 50

AD8045 1 5, =5 1 1000 1350
AD8048 1 5 *5 2 260 1000
AD8047 1 5, =5 1 250 750

110

110

-116

-105

(

&

INPUT VOLTAGE NOISE (nV/Hz)

10

0.1

10

100

1k

FREQUENCY (Hz)

10k 100k

Voltage noise vs. frequency.

0.1

0.1

0.1

0.1

Noise

(nV/VHz)

0.95

1

4.4

1

0.9

2.1

28
25

3.8
5.2

0.5

0.23

4.5

!
(

B
1
1

0.4

5.3

11.3

6.3
3.5
3.5

A Max)| (mA Typ)

40

50

90

90

40

60

70
55
70
50
50

lour Temp
(mA) | Range?
40 H?

H3

H

Packaging

SOIC/LFCSP
SOIC/LFCSP

SOIC/LFCSP

LFCSP/MSOP

S0IC/
SOT-23/MSOP

S0IC

SO0T-23/
SOIC MSOP

SOIC/MSOP

SOIC/MSOP

SOIC/LFCSP
S0IC
S0IC

2.00

1.91

0.86
1.41

3.20

1.89
3.20

2.29
3.21

1.61
2.32

1.31
2.38
1.4
2.30
2.53

" RRIO: rail-to-rail input/output, RRO: rail-to-rail output, SS: single supply (IVR includes —Vs,).

2 Temp range: H = extended industrial (-40°C to +125°C), | = industrial (—40°C to +85°C).
3 Recommended for automotive (from high speed amplifiers selection guide).
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High Speed Amplifiers (BW > 50 MHz)

Low Cost Amplifiers

ADA4891: Low Cost CMOS, High Speed, Rail-to-Rail Amplifiers

The ADA4891-1 (single), ADA4891-2 (dual), ADA4891-3 (triple), and ADA4891-4 (quad) are CMOS high speed amplifiers that offer high performance at
a low cost. The amplifiers feature true single-supply capability, with an input voltage range that extends 300 mV below the negative rail. The rail-to-rail
output stage enables the output to swing within 50 mV of each rail, enabling maximum dynamic range. The ADA4891 family of amplifiers is ideal for

imaging applications, such as consumer video, CCD buffers, and contact image sensor buffers. Low distortion and fast settling time also make them ideal

for active filter applications.

Features
e High speed and fast settling
e —3 dB bandwidth: 240 MHz (G = +1)
e Slew rate: 170 V/ps
o Settling time to 0.1%: 28 ns
e Video specifications (G = +2, RL = 150 ()
¢ 0.1 dB gain flatness: 25 MHz
« Differential gain error: 0.05%
« Differential phase error: 0.25°
e Single-supply operation
e Wide supply range: 2.7 V1o 5.5V
 Qutput swings to within 50 mV of supply rails
e Low distortion: 79 dBc SFDR @ 1 MHz
e Linear output current: 150 mA @ -50 dBc
e Low power of 4.4 mA per amplifier
Applications
e |maging
e Consumer video
e Active filters
e Coaxial cable drivers
e Clock buffers
e Photodiode preamp
e Contact image sensor and buffers

Low Cost Amplifiers

Part No. of) ;cable Rail-to-Rail
Number |Amps

ADAdSST-1 1 e

ADA4BS12 2 e 27,5,+5 RRO
ADAdSST-4 4 e

AD8038 1

AD8039 2 EUES

ADSOST 1

ADS0E3 1 e 27,8 RRO
ADS0E2 2

ADSOS5 1 i

ADS0S6 2

AD8057 1

AD80S8 2 3.5*5

ADA4BOT-1 1 e

ADA4BOT2 2 .

ADA489T3 3 e 9 i
ADA4GOT-4 4 o

350

320

300

325

270

425

650

1400

1150

166

-

-

NORMALIZED CLOSED-LOOP GAIN (dB)

1

0 Il
N
-1 [y 7 G=+
G=+2 Rg =0Q
-2 R = 6040 7
= |
-4 =45 \
. R = 6040 \
-6 \
-7 \
-8
Vg =5V \
-9 |R, = 1500
Vour =2V p-p
-10
0.1 1 10 100
FREQUENCY (MHz)

N

J

Large signal frequency response vs. gain, Vs = 5V, ADA4891-1/ADA4891-2.

Noise

(nV/VHz)

VosMax | I,
(mV)
35 4
3 0.75
6 9
5 1.2
5 25
10 0.002

(A Max)| (mA Typ)

lor | Temp
(mA) | Range?
90 H5

2.9 S0T-23/

TSSOP/MSOP
1 20 : sofg/oémc
S
SCR 4
o o b
S

Packaging

0.56
0.70
1.10

0.86
1.21

0.86
1.62
0.86

0.86
1.62

0.86
1.62

0.49
0.69
0.89
1.09

1 RRIO: rail-to-rail input/output, RRO: rail-to-rail output, SS: single supply (IVR includes -Vs,).
2 Temp range: H = extended industrial (-40°C to +125°C), | = industrial (-40°C to +85°C).
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High Speed Amplifiers (BW > 50 MHz)

Rail-to-Rail Input/Output Amplifiers

ADA8031/ADA8032: 2.7 V, 800 |.Ap80 MHz Rail-to-Rail 1/0 Amplifiers

The AD8031 (single) and AD8032 (dual) single-supply, voltage feedback amplifiers feature high speed performance with 80 MHz of small signal bandwidth
and 30 V/us slew rate. This performance is possible while consuming less than 4.0 mW of power from a single 5 V supply. These features increase the
operation time of high speed, battery-powered systems without compromising dynamic performance. The products have true single-supply capability with
rail-to-rail input and output characteristics and are specified for +2.7V, +5V, and =5V supplies.

Features -~
® Low power

e Supply current: 800 wA/amplifier

e Fully specified at +2.7V, +5V, and =5V supplies
e High speed and fast settling on 5V

80 MHz, -3 dB bandwidth (G = +1)

e 30 V/us slew rate

¢ 125 ns settling time to 0.1%
e Rail-to-rail input and output

1V/DIV

2us/DIV

¢ No phase reversal with input 0.5 V beyond supplies \_ )
e Input CMVR extends beyond rails by 200 mV Input V.
e Qutput swing to within 20 mV of either rail

e Low distortion ("

e 62dB@ 1 MHz,V, =2V p-p
e —86 dB @ 100 kHz,V, = 4.6 V p-p
e Qutput current: 15 mA

Applications

e High speed, battery-operated systems
e High component density systems

e Portable test instruments

e Analog-to-Digital buffers

* Active filters \
e High speed, set-and-demand amplifiers

1V/DIV

Rail-to-Rail Input/Output Amplifiers

Supply BW@ | Slew | Distortion Price
;:ﬁbe 7 II‘:omosf Disable Voltage Rail-to-Rail’ A‘“ A, Min | Rate (';l;l):/si) AI:VIax) (:If'/:?p) (:I‘;‘R) RT::";Z Packaging @1k
P MHz) | V/us) [(aBo)) (b | g (OEM $US)
15

AD8031 1 1.32
D032 2 27,5, +5 RRIO 1 77 05 1 SOT-23/MSOP e
ADA4853-1 1 . 0.56
ADA4853-2 2 . 3,5 RRO 1 100 120 -90 1 22 4 16 14 120 H5 SC%’;EE,SP/ 0.70
ADA4853-3 3 . 0.86
ADA4855-3 3 . 3,5 RRO 1 40 870 -84 5 6.8 3 3.8 78 40 H LFCSP 1.39
ADA4856-3 3 . 3,5 RRO 2 225 800 -92 5 14 34 38 78 75 H LFCSP 1.39
AD8091 1 SOT-23/S0IC/ 0.70
AD8092 ) 3,5,+5 RRO 1 110 145 -711 5 16 10 25 44 45 MSOP 0.90
AD8051 1 0.86
AD8052 2 3,5, +5 RRO 1 110 170 -2 5 16 11 25 48 45 H5 ?ggg;ﬁg(')ﬁf 1.62
AD8054 4 2.88
AD8029 1 . 0.86
AD8030 2 . 27,5, +5 RRIO 1 125 62 -74 1 16.5 5 13 13 20 H Tssgé(g/sl\fsl((:)/P 1.21
AD8040 4 1.62
AD8041 1 1.95
AD8042 2 3,5, +5 RRO 1 170 225 -718 5 15 9.8 3.2 6 50 | S0IC 228
AD8044 4 4.00
ADA4850-1 1 . 0.56
ADMBR02 2 . 27,5 RRO 1 175 220 -81 1 10 42 4.2 25 90 H LFCSP 070
AD8027 1 . SOT-23/S0IC/ 1.20
e ) . 3,5, %5 RRIO 1 190 100 -120 1 43 0.9 6 65 25 H5 T 1ot

" RRIO: rail-to-rail input/output, RRO: rail-to-rail output, SS: single supply (IVR includes —Vs,).
2 Temp range: H = extended industrial (-40°C to +125°C), | = industrial (—40°C to +85°C).
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High Speed Amplifiers (BW > 50 MHz)

FastFET Amplifiers
ADA4817-1/ADA4817-2: Low Noise, 1GHZ FastFET

The ADA4817—1 (single) and ADA4817-2 (dual) FastFET™ amplifiers are unity-gain stable, ultrahigh speed voltage feedback amplifiers with FET inputs.

These amplifiers were developed with Analog Devices proprietary eXtra Fast Complementary Bipolar (XFCB) process, which allows the amplifiers
to achieve ultralow noise (4 nV/yHz; 2.5 fA/yHz), as well as very high input impedances.

Features e
e High speed 6 T
e —3 dB bandwidth (G = 1, RL = 100 €2): 1050 MHz & G=1
« Slew rate: 870 V/ps : ° -2 y
. 3 v
« 0.1% settling time: 9 ns g, >
o ==
e Low input bias current: 2 pA S /x’
e Low input capacitance % 3 G=5
 Common-mode capacitance: 1.3 pF g \\
« Differential-mode capacitance: 0.1 pF E - 5
e Low noise % . .
o - \
« 4 nVAHZ @ 100 kHz 2 \
o 2.5 fA/VHz @ 100 kHz -12 R \
100k iM 10M 100M 1G 10G
e Low distortion FREQUENCY (Hz)

\.

e —90 dBc @ 10 MHz (G =1, RL =1 kQ)
« Offset voltage: 2 mV maximum

Wideband photodiode preamplifier.

e High output current: 40 mA
e Supply current per amplifier: 19 mA
e Power-down supply current per amplifier: 1.5 mA

Applications

e Photodiode amplifiers

e Data acquisition front ends
e |nstrumentation

e Filters

e ADC drivers

e CCD output buffers

FastFET Amplifiers

Part No. of

Disable SFDR' @ BW | Noise " I

Number Amps i (MHz) | (V/us) mm (nV/yHz) A Max)| (mA Typ)

I Tem .
e
40 H

ADA4817-1 1 o

ADA4S17-2 2 . -90 10 4 2 20 pA 19 SOIC/LFCSP
AD8067 1 -95 1 6.6 1 5pA 6.6 30 | SO0T-23
AD8065 1

AD8066 2 -88 1 7 15 7pA 6.4 35 15 SOT-23/MSOP
AD8033 1 .

AD8034 2 5, +5,+£12 RRO 1 80 80 -82 1 11 2 11 pA 33 25 | SC70/S0T-23

2.95
4.98

2.32

1.62
2.32

1.08
1.61

' RRIO: rail-to-rail input/output, RRO: rail-to-rail output, SS: single supply (IVR includes —Vs,).
2 Temp range: H = extended industrial (-40°C to +125°C), | = industrial (-40°C to +85°C).
3 THD: total harmonic distortion.
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High Speed Amplifiers (BW > 50 MHz)

Current Feedback Amplifiers

AD8000: 1.5 GHz Ultrahigh Speed Op Amp

The AD8000 is an ultrahigh speed, high performance, current feedback amplifier. Using ADI’s proprietary eXtra Fast Complementary Bipolar (XFCB) process,
the amplifier can achieve a small signal bandwidth of 1.5 GHz and a slew rate of 4100 V/p.s.

Features e N\
e High speed 3 — T

« 1.5 GHz, -3 dB bandwidth (G = +1) 2| RS2 1500

« 650 MHz, full power bandwidth (G = +2,V, = 2V p-p) N ki

e Slew rate: 4100 V/ps g

* 0.1% settling time: 12 ns :5; 4 \\

« 0.1 dB flatness: 170 MHz & M
e Low noise: 1.6 nV/VHz input voltage noise 5 3 /
* Low distortion over wide bandwidth § » o= e = 4020

=z

e 75 dBc SFDR @ 20 MHz

e 62 dBc SFDR @ 50 MHz _:
e |nput offset voltage: 1 mV typ .
e High output current: 100 mA 1 10 100 1000
o Wide supply voltage range: 4.5V to 12V L FREQUENCY (MHz) )

* Supply current: 13.5 mA Large signal frequency response.

Applications

e Professional video

e High speed instrumentation
e Video switching

e |F/RF gain stage

e CCD imaging

Current Feedback Amplifiers

Price

i Rail-to-Rail' @1k

Number

(OEM $US)

ADA48B0-1 1 e 55 180 79 75 10 4 1577 13 10 6 8 | SOT-23 0.55
ADA4SE1-3 3 s 55 1 730 680 -68 10 38 1755 13 13 6 100 | soic 0.95
ADA4862-3 3 s 55 2 500 1050 -68 10 10.6(RTO) 14  25RTO) 1 55 75 | soic 0.95
AD8014 1 5+5 1 480 4000 -70 5 35 5 5 15 11 50 | SOT-23/50IC 1.9
AD8072 2 1,65
AD3073 3 5,+5 1100 500 -84 5 3 6 6 12 35 30 | SOC/MSOP
AD8000 1 e 3.4/26

e 3 5,+5 1 1500 4100 -75 20 16 2136 10 45 135 100 H5  SOICAFCSP 168
AD8009 1 5,+5 11000 5500 -38 20 19 46/41 5 150 14 175 | SOT-23/S0IC 175
AD800 1

AD3002 ) +5 1 80 1000 -66 5 2 2118 5.5 25 5 70 | SOT-23/50IC 149
AD8007 1 SC70/S0T-23/ 131
AD3008 ) 5,5 1 650 1000 -83 20 27 2123 4 8 9 %0 1 Ccmsor 219
AD8O11 1 5+5 1 400 3500 -75 5 2 5 5 15 1 0 | soic 227
AD8023 3 e  5%5 1 400 1200 -78 5 2 14 5 45 62 70 | soic 5.14
AD8005 1 5+5 1 270 1500 -53 5 4 1191 30 10 04 10 | S0T-23 1,63
AD8004 4 5,5 1 250 3000 -78 5 15 38 35 90 35 50 | soic 435
ADA4310-1 2 e = 2 190 820 95 1 29 22 1 6 76 250 | LFCSP/MSOP  1.43
AD8017 2 5,45 1 160 1600 -78 05 19  23/21 3 67 7 20 | soiC 2.3
AD8013 3 e 5+5 1 140 1000 -76 5 35 12 5 15 4 30 | SoIC 4.82
ADA4858-3 3 e 3,5 1600 600 -71 5 4 29 14 13 19 21 H LFCSP 1.69
ADA4859-3 3 e 3,5 2 195 740 70 5 17@®10) 2  25RT0) 2 17 19 H LFCSP 1,69

' RRIO: rail-to-rail input/output, RRO: rail-to-rail output, SS: single supply (IVR includes —Vs,).
2 Temp range: H = extended industrial (—40°C to +125°C), | = industrial (-40°C to +85°C).
3Noise first entry is noninverting input, second entry is inverting input.
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High Speed Amplifiers (BW > 50 MHz)

High Output Current Amplifiers

AD8397: Rail-to-Rail, High Output Current Amplifier

The AD8397 has two voltage feedback operational amplifiers capable of driving heavy loads with excellent linearity. The common-emitter, rail-to-rail output
stage surpasses the output voltage capability of typical emitter-follower output stages and can swing to within 0.5 V of either rail while driving a 25 (2 load.
The low distortion, high output current, and wide output dynamic range make the AD8397 ideal for applications that require a large signal swing into a
heavy load.

Features

e Dual operational amplifier ( )

* \loltage feedback /,\ / ,\
9

e Wide supply range: from 3V to 24 V / \ / \
 Rail-to-rail output 6 \
e Qutput swing to within 0.5V of supply rails 3 / \ /

e High linear output current
e 310 mA peak into 32 ) on =12V supplies while maintaining

—80 dBc SFDR -3 \ \ /
® Low noise P / /

Vour (V)
=)
"
L

« 4.5 nV/yHz voltage noise density @ 100 kHz . \ / \ /
« 1.5 pA/yHz current noise density @ 100 kHz \/ \/
. -12
e High speed 0 2 4 6 8 10 12 14 16 18 20
. TIME (us)
¢ 69 MHz bandwidth (G = 1, -3 dB)
g _J

e 53 V/ps slew rate (R = 25 )

Output swing, Vs = 12V, R, = 100 ().

Applications

o Twisted-pair line drivers

e Audio applications

e General-purpose high current amplifiers

High Output Current Amplifiers

Part |No.of| . T : SFDR' @BW | Noi Temp :
Number | Amps Disable Rail-to-Rail : (A Max)| ma Typ) Range? Packaging @1k
310

(OEM $US)
3,5,
AD8397 2 +5, +12 RRO 1 69 53 -87 0.1 45 1 2 55 | S0IC $2.32
AD8390 1 3 +5,+12 5 60 300 -8 1 8 3 7 38 400 | LFCSP $2.92
LFCSP/ Last Time
793
AD8392 4 . +5, +12 1 40 900 72 1 43 5 15 3.6 400 | TSSOP Buy

1 RRIO: rail-to-rail input/output, RRO: rail-to-rail output, SS: single supply (IVR includes —Vs,).
2 Temp range: H = extended industrial (—40°C to +125°C), | = industrial (-40°C to +85°C).
3 THD: total harmonic distortion.
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High Speed Amplifiers (BW > 50 MHz)

High Supply Voltage Amplifiers

ADA4898-1/ADA4898-2: High Voltage, Low Noise, Low Distortion, Unity-Gain Stable, High Speed Op Amp

The ADA4898 is an ultralow noise and distortion, unity gain stable, voltage feedback op amp that is ideal for use in 16-bit and 18-bit systems with power
supplies from w5V to w16 V. The ADA4898 features a linear, low noise input stage and internal compensation that achieves high slew rates and low noise.

Features
e Ultralow noise
* 0.9 nV/yHz
o 2.4 pAHZ
o 1.2 nV/yHz at 10 Hz
e Ultralow distortion: —93 dBc at 500 kHz
e Wide supply voltage range: =5V to =16V
e High speed
e -3 dB bandwidth: 65 MHz (G = +1)
e Slew rate: 55 V/us
e Unity-gain stable
e Low input offset voltage: 160 wV maximum
e Low input offset voltage drift: 1 wV/°C
e Low input bias current: —0.1 pA
e Low input bias current drift: 2 nA/°C
e Supply current: 8 mA
Applications
e |nstrumentation
e Active filters
e DAC buffers
e SAR ADC drivers
¢ Optoelectronics

High Supply Voltage Amplifiers

Supply
i oy Disable Voltage
Number Amps

)

ADA4898-1 1 +5, =12,
ADA4898-2 2 *15

+5,+12,
AD829 1 15
AD818 1 5, =5,
AD828 2 +12, £15

+5,+12,
AD844 1 18
AD847 1 +5,+12,
AD827 2 +15
AD817 1 5, %5, 12,
AD826 2 +15

Rail-to-Rail'

1

130

60

50

50

450

2000

300

350

_783

_863

_923

_783

(" N\
10 10
N
N K CURRENT
o K N
= I <
s P4
z \ 3
w W g
] N @
s 1
g g
ol =
P-4 w
= o
3 3
s 3
0.1 0.1
1 10 100 1k 10k 100k
FREQUENCY (Hz)
- J

Input voltage noise and current noise frequency.

0.1

0.1

0.1

Noise

(nvAH2)

Vs Max

(mV)

0.12

ly
0.4 8.1

7 5 32
6.6 7 50

0.45 6.5 50

7 4.8 32

6.6 7 50

loyr | Temp
(A Max)|(mA Typ)| (mA) | Range?
40 H

H/

Packaging

S0IC

S0IC

S0IC

S0IC

S0IC

S0IC

2.29
3.21

1.94
2.40

2.78

2.86
5.82

1.74
2.40

" RRIO: rail-to-rail input/output, RRO: rail-to-rail output, SS: single supply (IVR includes —Vs,).
2 Temp range: H = extended industrial (-40°C to +125°C), | = industrial (~40°C to +85°C).

3 THD: total harmonic distortion.
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High Speed Amplifiers (BW > 50 MHz)

Clamp Amplifiers

AD8036: Low Distortion, Wide Bandwidth Voltage Feedback Clamp Amps

The AD8036 and AD8037 are wide bandwidth, low distortion clamping amplifiers. The AD8036 is unity-gain stable. The AD8037 is stable at a gain of two or
greater. These devices allow the designer to specify a high (VCH) and low (VCL) output clamp voltage. The output signal will clamp at these specified levels.
Utilizing a unique CLAMPIN™ input clamp architecture, the AD8036 and AD8037 offer a 10X improvement in clamp performance compared to traditional
output clamping devices. In particular, clamp error is typically 3 mV or less and distortion in the clamp region is minimized. This product can be used as a
classical op amp or a clamp amplifier where a high and low output voltage are specified.

Features ~ ™
e Clamping characteristics

4
e 3 mV clamp error AD8|036 Vy=3V

* 1.5 ns overdrive recovery
Vy=2V

» Minimized nonlinear clamping region 2
e 240 MHz clamp input bandwidth
e +3.9V clamp input range
e Wide bandwidth
e Small signal: 240 MHz (AD8036), 270 MHz (AD8037)
e Large signal (4 V p-p): 195 MHz (AD8036), 190 MHz (AD8037)
e Slew rate: 1500 V/p.s 3
e Ultralow distortion, low noise
o —72 dBc typ @ 20 MHz - s 2 a4 0 1 2 s 4

INPUT VOLTAGE - (V)
« 4.5 nV/yHz input voltage noise S )

Vy=1V

v =-1V

OUTPUT VOLTAGE - (V)
1

v =-2V

vy =-3V

e DC characteristics Clamp dc cccuracy vs. input voltage.
e 2 mV offset

e 10V/°C drift

e Settling 10 ns t0 0.1%, 16 ns to 0.01%
e +=3Vto +5V supply operation

Applications

e ADC buffer

¢ |F/RF signal processing

High quality imaging

Broadcast video systems

Video amplifier

e Full wave rectifier

Clamp Amplifiers

Distortion Price
Part No.of | .. . " SFDR' @ BW I lor | Temp .
Disable Rail-to-Rail' , | Packaging @1k
Number | Amps (V/ps) m H) (A Max)| (mA Typ) | (mA) | Range (OEM $US)
7 70

:]
65 2 270 1500 77 10 45 9 185 | soiC 412

AD8037 1

AD8036 1 65 1 240 1200 -8" 10 6.7 7 10 20.5 70 HA S0IC 4.28

' RRIO: rail-to-rail input/output, RRO: rail-to-rail output, SS: single supply (IVR includes —Y).
2 Temp range: H = extended industrial (-40°C to +125°C), | = industrial (~40°C to +85°C).
3 THD: total harmonic distortion.
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Amplifiers for Energy Applications

Analog Devices has been developing innovative energy solutions for over a decade. Our portfolio of high performance amplifiers plays a key role in
advancing power quality monitoring in substation equipment and, more recently, enables breakthrough solutions in renewable energy systems.

@ SIGNAL A
PT CONDITIONING
— AMP
POWER MANAGEMENT
cT MULTICHANNEL
SIMULTANEOUS
SAMPLING ADC
— AMP
GALVANIC
T DSP PROCESSOR »| ISOLATION |<—»
! BARRIER
1
i
OTHER |
INPUTS |
VOLTAGE
\ REFERENCE )

Typical substation automation system diagram.

CAN =—>| CAN_ —i ISOLATION

o\ [ k o
DR.IER A DR.IER A

d
1
]
i . :
1 ! 1
- ! !
1
! i i
STRING ! _I | _I !
PANELS === T t--- FILTER
\ DC-TO-DC DC-TO-AC )

Typical solar cell system diagram.

Application Recommended Amplifiers Key Amplifier Characteristics

Precision: 0P282, AD820, AD822, AD824, 0P4177,
0P2177,AD8622, AD8624

Precision: AD8512, AD824, ADA4610-2 Low noise, low input bias current
High speed: AD8039, AD8092 low power, low cost

Precision: AD8510, AD8512, AD8513,
0P4177,AD8622, AD8624

Renewable energy generation—wind turbines Low noise, high load drive
Renewable energy generation—solar inverters

Substation automation—transmission and distribution Low noise, low input bias current

For more information in energy applications, visit energy.analog.com.
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Amplifiers for Applications in Process Control and Industrial Automation

For over 40 years, designers of industrial process control systems and Analog Devices have worked together to define, develop, and deploy complete
signal chain solutions, optimized for a wide array of applications. We bring reliability and innovation to this process with precision control and monitoring
solutions based on our industry-leading technologies and systems-level expertise.

4 N

SENSOR |-»{ AMP /L

|
o e e e mm o MUX ADC ISOLATION
|

.
SENSOR | AMP I\ —|—>

SYSTEM CONTROLLER/
PROCESSOR
TEMPERATURE —»
FLOW —»| MUX
PRESSURE —»~| PWRIN POWER
REGULATORS

ACTUATOR CONTROL/ SYSTEM
VALVE CONTROL ISOLATION
4mA TO 20mA COMMS INTERFACE

. J

A Recommended Amplifiers Recommended Amplifiers e :
Application for Input Stage for Output Stage Key Amplifier Characteristics

Precision: 0P2177, 0P177, 0P07, ADA4091-2,

AD8677, 0P213, 0P295, 0P284, AD822, ADA4091, . .
ADA4092, ADA4051-2, AD8629. AD8639, ADS572 AD8607,AD8606, AD8542, ADA4692, AD8617, Precision, low power, overvoltage protection,

AD8539, ADB607, ADBG0B, AD8542, ADA4G92, 08657, 0P21 72\’&3&2 %%’6‘;2‘\4091 ADBB77, high voltage
Programmable logic controllers (PLC)/ AD8617, AD8657 '
distribution contol systems (DCS)

Precision: AD8622, AD822, 0P297, ADTL082,

High speed: AD8021, AD8051, AD8032,
AD8029, AD8062, AD8099, AD8045, ADA4899-1,  High speed: AD8397, ADA4891-1, ADA4891-2,

ADA4899-2, ADA4898-1, AD4898-2, AD8139, ADA4891-3, ADA4891-4, ADB017 High speed, low noise, high output current
ADA4927, ADA4940
Field instrumentation N Precision: AD8655, AD8656, AD8615, -
and smart transmitters Precision: AD8538, AD8628, 0P4177 AD8616, ADS618 Precision, low power

For more information in process control and industrial automation applications, visit processcontrol.analog.com.
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Amplifiers for Instrumentation and Measurement Applications
ADI offers high performance analog solutions that detect, measure, and control a variety of sensors. Our technology enables a wide range of innovative

equipment used to identify and characterize liquids, powders, solids, and gases. Our portfolio of leading-edge amplifiers can help you optimize the
performance of your quantitative and qualitative instruments.
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Network analyzer block diagram.
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SLIDERS, TOUCH SCREEN

USER INTERFACE
N\ J

Weight scales block diagram.

Application Recommended Amplifiers Key Amplifier Characteristics

Precision: ADA4051, AD8655, AD8656, High input impedance, low noise,
AD8615, AD8605, ADA4528 low drift
Electronic test and measurement
High speed: ADA4899, ADA4927, ADA4937, ADA4938, Low noise, wide bandwidth, high input impedance,
ADA4939, ADA4960, ADA4932, ADA4817 differential input and output
Precision: AD8616, AD8603, AD8607, AD8609 Low power
Chemical analysis High speed: ADA4930, ADA4940, Low voltade. low ower
ADA4932-1, ADA4932-2 ge, low p

’ Precision: ADA4051, AD8628, AD8638, AD8639, AD8571, AD8677, ) e s
Weigh scales AD8675, AD8676, ADA4528, ADS671, AD8672, ADB674 Low offset; low offset drift, high CMRR/PSRR
Environmental monitors Precision: AD8657, AD8655, AD8615, AD8622, ADA4528, ADA4610-2 Low bias current, low current noise, low drift

For more information in instrumentation and measurement applications, visit instrumentation.analog.com.
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Amplifiers for Motor and Power Control Applications

Analog Devices offers a complete product portfolio to optimize system-level and applications-oriented designs for motor and power control solutions.
ADI’'s amplifier products provide many advantages in current sensing and voltage sensing applications.

SYSTEM CONTROL
<—>| ISOLATION |[<«—>
INTERFACE MOTOR CONTROL » SO _ | GATE DRIVE | 1GBT » IROIOH
IC-DSP - ~| DEVICES | POWER -
ISOLATION ISOLATION |-= ADC

A

POWER FEEDBACK
OR

RESOLVER/DIG

- J

Application Recommended Amplifiers Key Amplifier Characteristics

ADA4051, AD8657, AD8512, AD8620, AD8622, AD8624,
Motor control 0P1177,0P2177, 0P4177,AD8510, AD8513, AD8602, Low noise, low offset voltage, low offset drift
AD8604, ADA4000, ADA4096, ADA4528

For more information in motor and power control applications, visit motorcontrol.analog.com.
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Amplifiers for Healthcare Applications

ADI’s portfolio of high performance op amps and signal processing expertise enable innovative solutions to healthcare designs—nhelping shape the future
of diagnostics and monitoring equipment, as well as health and wellness devices.

4 0 )

SWITCH

oo

>
S
S

<
p:
p:

ADC

FINGER/ DRIVER
EARLOBE/ ’\?\
TOE AMP BAND-PASS

FILTER

RF
TRANSCEIVER

LEDs W

TRANS- |
IMPEDANCE PROCESSOR
AMP | AMP
PHOTODIODE CONNECTION

FAULT

POWER MANAGEMENT
PROGRAMMABLE
CURRENT SINK
LOW Iq LDO |—» 1.8V LCD = e
DISPLAY INTERFACE
BATTERY DC-TO-DC —» 3.0V BACKLIGHT
CONTROLLER
L J

Pulse oximetry functional diagram.

Application Recommended Amplifiers Key Amplifier Characteristics
Transimpedance am Precision: AD8603, AD8607, AD8609, AD8663, AD8667, Low inout bias current
P P AD8669, AD8622, AD549 P
DS Precision: AD8605, AD8606, AD8608, AD8603, AD8607, ) el ot i
P AD8609, AD8597, AD8599, AD8641, AD8642, AD8643 !
Precision: AD8605, AD8606, AD8608, AD8661, AD8662,
AD8664, AD8597, AD8599, AD820, AD822, AD824, Low noise, low offset, high slew rate
ADC driver ADA4505-2, ADA4505-4
) High speed: AD8132, ADA4841-1, ADA4932-1, . ' -
Pulse oximetry ADAA9AT-1 High speed differential drivers

Precision: AD8661, AD8662, AD8664, ADA4075-2
Precision: AD8663, AD8605, AD8603, AD8613,
ADA4004-1, ADA4004-2

High speed: AD8017, AD8022, AD817

Wide bandwidth, high output drive,
unity-gain stable

Programmable current sink/DAC buffer

High speed: AD8065, AD8066, ADA4817-1, Wide bandwidth, FET input, rail-to-rail output
ADA4817-2, AD843
No connection fault amplifiers Precision: AD8605, AD8601, AD8541, AD8505 Low power
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Amplifiers for Healthcare Applications (continued)
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Ultrasound functional diagram.
Application Recommended Amplifiers Key Amplifier Characteristics

Dual channel, low noise
High speed: AD810, AD812, AD813, AD815, AD817, AD825, AD826, AD818, AD827,

Uttrasound AD828, ADB29, AD847, AD4898-1, ADA898-2, OP467 High voltage, wide bandwidth
High speed: ADA4841-1, ADA4898-1, ADA4899-1, ADB012, AD8021, AD8022, AD8099 Low noise, high speed
O —— Precision: AD8603, AD8607, AD8609, AD8610, AD8620, AD8663, TR
P P AD8667, AD8669, AD8622, AD549 , ADA4051, ADA4627, ADA4610 P
Precision: AD8605, AD8606, AD8608, AD8661, AD8662, ' A .
DAC buffer AD8664, ADAA075-2 High bandwidth, high output drive
Instrumentation/blood .
et High speed: AD8033, AD8034, AD8065, AD8066, AD8067, AD8610, ' )
D U i ’ pA|)8615 AD8618, AD8620, ADA4817-1, ADA4817-2 lJngazsl [RAr B
omety AT LB -y High speed: AD8022, AD8029, AD8041, AD812, AD818
Igh speed: y 5 s s b . . . e oo
ADA4851-1, ADA4851-2 Wide bandwidth, low noise, rail-to-rail, low power
) High speed: ADA4941-1, ADA4932-1, ADA4932-2, ADA4940-1, ) .
ADC ariver ADA4940-2, ADA4950-1, ADA4950-2, AD8138, AD8137 Low nolse, low offset, high slew rate
Precision: AD8500, ADA4051-1, ADA4051-2, AD8603, AD8607,
Band-pass filter AD8609, AD8508, AD8541, AD8538, AD8539, AD8642, ADA4505, Low noise, low power, wide bandwidth
HRM (heart rate AD8655, AD8656, ADA4505-4
monitoring devices)/ ' Precision: AD8691, AD8692, ADB694, ADB665, ADA4665-2, . )
blood pressure monitor Audio amp ADS668, ADA4075-2 Low noise, high output drive
ADC driver High speed: ADA4941, ADA4940 Low noise, low offset, high slew rate

For more information in healthcare applications, visit healthcare.analog.com.
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Amplifiers for Communications Applications

Whether transmitting critical information, reporting breaking news, or linking people with family and friends, communications systems connect the world.
And designers of these broadband systems have come to rely on Analog Devices to make a difference in their designs. Our broad op amp portfolio
enables low power, high capacity, and cost-effective results demanded in the network of point-to-point communications systems, private mobile radios,

and wireless infrastructure equipment.

( DIRECT CONVERSION/ZIF Rx \
= QUADRATURE
DEMODULATOR
ADC
% DRIVER
ADC
MAIN Rx @_{ WADGN .
CLOCK GENERATION
AND DISTRIBUTION FPGA
QUADRATURE
DEMODULATOR
DRIVER
ADC
DIVERSITY Rx DRIVER .

Direct conversion block diagram.

Communications

ADA4927-1/ADA4927-2
ADA4930-1/ADA4930-2
ADA4932-1/ADA4932-2
ADA4937-1/ADA4937-2
ADA4938-1/ADA4938-2
ADA4939-1/ADA4939-2
ADA4950-1/ADA4950-2
ADA4960-1
ADA4891-1/ADA4891-2/ADA4891-3/ADA4891-4
ADA4857-1/ADA4857-2
ADA4817-1/ADA4817-2
ADA4896-1/ADA4896-2*
ADA4897-1/ADA4897-2*
AD8045

AD8009

AD8003

AD8000

ADC drivers

High speed amplifiers

Key Parameters

Current feedback, wide bandwidth, high slew rate

1.8 VADC driver

Low power, wide bandwidth

Low voltage, wide bandwidth

+ 5V, = 5V supply, wide bandwidth

+ 5V, = 5V supply, wide bandwidth, G > 2

Wide bandwidth, low power, fixed G=1,2, 3

5 GHz bandwidth, slew rate = 8 kV

CMOS, high speed low cost

High slew rate, wide bandwidth, low power

FET input, wide bandwidth

Low noise, low power, high speed

Low noise, low power, high speed, power down

Low noise low distortion, high slew rate

Current feedback, super high slew rate, ultrawide bandwidth
Triple current feedback, super high slew rate, ultrawide bandwidth
Current feedback, super high slew rate, ultrawide bandwidth, power down

*Prerelease

For more information in communications applications, visit communications.analog.com.
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Amplifiers for Consumer Audio Applications

AT »| AUDIO
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Ll AUDIO
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AMP | SWITCH
\
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AUDIO
AMP v
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DAC
AUDIO
AMP
N J

Application Recommended Amplifiers Key Amplifier Characteristics

Audio pre-amps AD8597, AD8599, AD797

Microphone pre-amps

ADA4004

AD8510, AD8512, AD8513

AD8627, AD8646, AD8647, AD8648, AD8691,

AD8692, AD8694, ADA4075, ADA4692

Low noise

Low distortion

Low power

Low cost

For more information in consumer applications, visit consumer.analog.com.
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Amplifiers for Automotive Applications

With over 45 years of experience in signal processing
and the industry’s leading portfolio, ADI provides design
engineers with the robust amplifier products and
technical support to build any automotive applications.
ADI’s technologies are used to address the most
challenging signal chain requirements in advanced safety,
infotainment, power-train, and body/chassis electronics
systems for electric, hybrid, and fossil fuel powered
vehicles worldwide.

ADI's automotive grade amplifiers are identified by the “W”
suffix immediately after the part number. These products
are qualified for automotive applications and meet or
exceed the rigorous requirements of the automotive
industry.

AIRBAG SYSTEMS

SECURITY SYSTEMS AUDIO SYSTEMS

ENGINE MANAGEMENT
TIRE PRESSURE

ELECTRONIC POWER STEERING

BATTERY MANAGEMENT AR F
DRIVER ASSISTANCE

ELECTRO HYDRAULIC BRAKES TRANSMISSION

ADAPTIVE SUSPENSION

-

J

Application Recommended Amplifiers Part Description Key Amplifier Characteristics

Precision: AD8601WARTZ-R7, AD8601WARTZ-RL,
AD8601WDRTZ-REEL

Precision: AD8617WARMZ-REEL, AD8617WARZ-R7,
AD8617WARZ-RL

Precision: AD8628WARTZ-R7, AD8628WARTZ-RL,
AD8628WARZ-R7, AD8628WARZ-RL, AD8628WAUJZ-R7,
AD8628WAUJZ-RL

Automotive sensing Precision: AD8629WARZ-R7, AD8629WARZ-RL

Precision: AD8630WARZ-R7, AD8630WARZ-RL
Precision: AD8646WARMZ-R7, AD8646WARMZ-RL,
AD8646WARZ-R7, AD8646WARZ-RL
Precision: AD8648WARUZ, AD8648WARUZ-RL
Precision: AD8656WARMZ-REEL

DigiTrim rail-to-rail input and output single amplifier
with very low offset voltage

Low cost, micropower, low noise, CMOS, rail-to-rail
input/output op amp

Zero drift, single-supply, rail-to-rail input/
output operational amplifier

Zero drift, single-supply, rail-to-rail, input/

; o Auto-zero, low offset voltage and low offset voltage
output operational amplifier

Quad, zero drift, single-supply,
rail-to-rail operational amplifier

24 MHz, rail-to-rail, dual amplifier

24 MHz, rail-to-rail, quad amplifier

Low noise, precision CMOS dual amplifier

High speed: ADA4851-1WYRJZ-R7,
ADA4851-2WYRMZ-R7, ADA4851-4WYRUZ-R7

Infortainment High speed: ADA4853-3WYRUZ-R7

and vision ADAS
High speed: ADA4891-1WARJZ-R7,
ADA4891-2WARMZ-R7, ADA4891-4WARUZ-R7

Low cost, rail-to-rail output op amp

Ultralow power, rail-to-rail output op amp
Video amplifiers

Low cost, CMOS, rail-to-rail op amp

Low cost

High speed: AD8040WARUZ-R7,

Advanced driver AD8028WARMZ-R7, ADB065WARTZ-R7

Rail-to-rail, FET input Wide bandwidth, low power

assistance (ADAS)
High speed: AD8132WARMZ-R7, AD8137WYCPZ-R7  Single ended input or differential input, differential output Differential amps
Precision: AD8628WARTZ-R7, AD8628WARTZ-RL, R ——
ADB628WARZ-R7, AD8628WARZ-RL, AD8628WAUJZ-R7, ot ut% eraﬁgﬂ‘gl amolfior P
AD8628WAUJZ-RL putop P
Precision: AD8629WARZ-R7, ADS629WARZ-RL Zero-drift, single-supply, rail-to-rail, input/
output operational amplifier

Pressure sensing Precision: AD8630WARZ-R7, ADB630WARZ-RL Quad, zero-drift, single-supply, rail-to-rail
In antilock braking operational amplifier Low offset, low noise
systems (ABS) Precision: AD8601WARTZ-R7, AD8601WARTZ-RL, DigiTrim rail-to-rail input and output single amplifier

AD8601WDRTZ-REEL

Precision: AD8692WARMZ-REEL

Precision: AD8694WARUZ, AD8694WARUZ-REEL

with very low offset voltage

Dual, low cost, low noise, CMOS rail-to-rail output
operational amplifier

Quad, low cost, low noise, CMOS rail-to-rail output
operational amplifier

For more information in automotive applications, visit automotive.analog.com.
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Amplifiers for Applications in Defense and Aerospace

For over 45 years Analog Devices has been at the forefront of innovation in signal processing for aerospace and defense applications. ADI’s commitment
to performance and reliability has made ADI a preferred supplier to the Department of Defense and other U.S. and foreign defense agencies around the
world. Today’s advanced defense systems in radar, communications, avionics, defense electronics, and much more demand the best in system level
performance. ADI’s superior products and system level knowledge will help you overcome the most difficult of design challenges.
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Defense Qualified Products

High Speed

0P11

op27

0P77

0P400

AD712

0P470

0P270

0P471

AD549

0P200

5962-89801012A
5962-8980101CA

0P27AJ/883C
0P27AZ/883C

5962-87738012A
5962-8773802GA
5962-8773802PA

5962-8777101M3A
5962-8777101MCA

AD712S0/883B

5962-88565012A
5962-8856501CA

5962-8872101PA

5962-88565022A
5962-88565023A
5962-8856502CA

AD549SH/883B

5962-8859301MPA
5962-8859301M2A

Quad matched 741-Type op amp

Low noise, Precision op amp

Ultralow offset voltage op amp

Quad low offset,
low power op amp

Precision, low cost, high speed,
BiFET dual op amp

Very low noise, quad op amp

Very low noise dual op amp

High speed, low noise
quad op amp

Ultralow input-bias current op amp

Dual low offset, low power
operational amplifier

AD830

AD713

AD8001

AD8004

AD8036

AD8041

AD810

AD811

AD813

AD827

5962-9313001MPA

5962-9063301MCA

5962-9459301MPA

AD80045Q

5962-9559701MPA

5962-9683901MPA

5962-9313201MPA

5962-9313101M2A
5962-9313101MPA
AD811SCHIPS
AD811SE/883B
AD81150/883B

5962-9559601M2A

5962-9211701M2A
5962-9313101MPA
AD827SCHIPS
AD827SE/883B
AD8275Q
AD827S0/883B

Video difference amp

Quad precision, low cost,
BiFET op amp

800 MHz, 50 mW current
feedback amplifier

Quad 3000 V/ps, 35 mW current
feedback amplifier

Unity gain stable, low distortion, wide
bandwidth voltage feedback clamp
amps

160 MHz rail-to-rail amplifier
with disable

Low power video op amp
with disable

High performance video op amp

Single supply, low power triple video
amplifier

High performance video op amp
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Defense Qualified Products (Continued)

Model Number

Part
Number

0P97

AD713

AD708

0P249

AD704

0P497

5962-8954401PA

5962-9063301MCA

AD708S0/883B

5962-9151901M2A
5962-9151901MPA

AD704SE/883B

5962-9452101M2A

Low power, high precision op amp

Precision, high speed,
BiFET quad op amp

Ultralow offset voltage dual op amp

Dual, precision JFET high speed
operational amplifier

Picoampere input current quad
bipolar op amp

Precision picoampere input current
quad operational amplifier

AD829

AD830

AD843

AD844

AD845

0P249

5962-9312901M2A
5962-9312901MPA
AD829SCHIPS
AD829SE/883B
AD829SQ
AD82950/883B

5962-9313001MPA

5962-9098001M2A
5962-9098001MPA
5962-9098001MXA
AD843SCHIPS
AD843SH/883B
AD843SQ
AD84350/883B

5962-8964401PA
AD844SCHIPS
AD84435Q
AD844S0/883B

5962-8964501PA
AD8455Q
AD845S0/883B

5962-9151901M2A
5962-9151901MPA
0P249AZ

Low noise video op amp

Video difference amplifier

34 MHz, CBFET fast settling op amp

60 MHz, 2000 V/pums monolithic

op amp

Precision, 16 MHz CBFET op amp

Dual, precision JFET high speed
operational amplifier

For more information in defense and aerospace applications, visit mil-aero.analog.com.
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Space Qualified Products

Analog Devices is committed to serving the needs of the world space community by providing the highest quality linear and mixed-signal products.

In addition to the comprehensive offering of amplifier products indentified below, ADI offers a broad range of other linear and data conversion device
types for space applications. Analog Devices processes its space products to the highest quality levels of MIL-PRF-38535 QML Level V, including radiation
hardness assurance (RHA) testing.

Precision Op Amps

AD8629S AD8629D703L 10-lead FP Zero-drift, single-supply, rail-to-rail input/output op amp
AD8671S 5962L0922301VHA 10-lead FP Single, very low noise, low input bias current op amp
5962R9863901VGA 8-lead can
5962R9863901VHA 10-lead FP
0PO7S 5962R9863901VPA 8-lead DIP Ultralow offset voltage op amp
0P07000C Class K die
0P07R000C Class K die
0P22S 0P220903J 8-lead can Programmable micropower op amp
5962R9468002VGA 8-lead can
5962R9468002VHA 10-lead FP
0P27S 5962R9468002V2A 20-lead LCC Low noise precision op am
5962R9468002VPA 8-lead DIP P P amp
0P484-000C Class K die
0P484R000C Class K die
5962-8853701VGA 8-lead can : -
0P37S8 5962-8853701VPA 8-lead DIP Low noise precision high speed op amp
5962-8773802VGA 8-lead can
5962-8773802VHA 10-lead FP . -
0P77S 5062-8773802V2A 20-lead LCC Ultralow offset voltage operational amplifier
5962-8773802VPA 8-lead DIP
5962-8859301V2A 20-lead LCC
0P200S 5962-8859301VPA 8-lead DIP Dual low offset, low power op amp
0P207S 5962R0821401VCA 14-lead DIP Dual ultralow Vs matched op amp
0P227R903Y 14-lead DIP : . .
0P227S 0P227R903M 14-lead FP Dual low noise low offset instrumentation op amp
5962-8872101VPA 8-lead DIP
5962-8872101VDA 14-lead FP
5962-8872101V2A 20-lead LCC
0P270S 5962R8872101VPA 8-lead DIP Dual very low noise precision op am,
5062R8872101VDA 14-lead FP y P P amp
5962R8872101V2A 20-lead LCC
0P2700000C Class K die
0P270R000C Class K die
5962-8777101VKA 24-lead FP
5962-8777101V3A 28-lead LCC
0P400S 5962-8777101VCA 14-lead DIP Quad low offset, low power op amp
0P400-000C Class K die
5962-0051701VCA 14-lead DIP
5962-0051701VDA 14-lead FP
5962R0051701VCA 14-lead DIP ) -
0P484S 5962R0051701VDA 14-lead FP Rail-to-rail input and output op amp
0P484-000C Class K die
0P484R000C Class K die
5962-9753501VGA 6-lead can
5962-9753501VPA 8-lead DIP ’
AD648S 5062-0753502VGA 6-lead can Dual low power BiFET op amp
5962-9753502VPA 8-lead DIP
0P120903J 8-lead can - . . -
0P12S 0P120000C Class K die Precision low input current operational amplifier
5962R8954203VGA 6-lead can
0P15S 5962R8954203VHA 10-lead FP Precision JFET input op amp
5962R8954203VPA 8-lead DIP
5962R8954304VGA 6-lead can - .
0P16S 5062R8954304VPA 8-lead DIP Precision JFET input op amp
0P42S 5962-8851301VGA 6-lead can
5962-8851301VPA 8-lead DIP
5962-8853801VGA 6-lead can
5962-8853801VPA 8-lead DIP
5962R8853801VGA 6-lead can
0P215S 5962R8853801VPA 8-lead DIP Dual precision JFET input op amp
5962R8853804V2A 20-lead LCC
0P215-000C Class K die
0P215R000C Class K die
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5962R9863701VGA 6-lead can
5962R9863701VHA 10-lead FP
PM108S 5962R9863701VPA 8-lead DIP Low input current operational amplifier
PM1080000C Class K die
PM108R000C Class K die
5962R9863601VGA 6-lead can . . . L
PM155S 5062R9863601VPA 8-lead DIP Monolithic JFET input operational amplifier
5962R9863602VGA 6-lead can . . . -
PM156S 5062R9863602VPA 8-lead DIP Monolithic JFET input operational amplifier
High Speed Op Amps
T T S ™
5962-9325801VCA 14-lead FP
5962-9325801V2A 20-lead LCC ) .
0P467S 5062R9325801VDA 14-lead FP Quad, high speed, precision op amp
5962R9325801VCA 14-lead DIP
5962-8856501V2A 20-lead LCC
5962-8856501VCA 14-lead FP
5962R8856501V2A 20-lead LCC
0P470S 5962R8856501VKA 24-lead FP Very low noise, quad op amp
5962R8856501VCA 14-lead DIP
0P470-000C Class K die
0P470R000C Class K die
5962-8856502VCA 14-lead DIP
5962R8856502VDA 14-lead FP ' :
0P471S 5962R8856502VKA 24-lead FP High speed, low noise, quad op amp
5962R8856502VCA 14-lead FP
5962-9459301VPA 8-lead DIP
5962-9459301VHA 10-lead FP "
AD8001S 5962R9459301VPA 8-lead DIP 800 MHz, 50 mW current feedback amplifier
5962R9459301VHA 10-lead FP
5962R9683902VPA 8-lead DIP
AD8041S 5962R9683902VHA 10-lead FP 160 MHz rail-to-rail amplifier with disable
AD8041-000C Class K die

AD8138S 5962R092001VHA 10-lead FP 320 MHz, low distortion differential amplifier
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Tools

Multisim

NI Multisim™ Component Evaluator Analog Devices Edition is a free, downloadable version of National Instruments Multisim 11 circuit simulation software,
tailored for evaluating ADI components. The software abstracts away the complexities of traditional SPICE simulation through intuitive analysis instruments
and interactive circuit components for a highly graphical approach to design. It also combines a powerful mixed-mode simulation parser and an extensive
collection of analyses. It offers a holistic approach to component evaluation. SPICE models, online example circuits, and data sheets are all connected
through a single evaluation environment. Visit www.analog.com/muitisim.

Features and Benefits

e Build simulated circuits with a library of Analog
Devices operational amplifiers, switches, and voltage
references

e Simulate better with SPICE parser improvements,
updated BSIM models, support for advanced
parameters, and enhanced digital simulation accuracy

e Improved design communication with on-page
connectors and a new WYSIWYG net naming system

ADI DiffAmpCalc

PO [ (% fom Qace fote Jock fopects Qpicos Wiodow L
Deasn Ll BaGay ER-AE-00&-
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T st

ADI DiffAmpCalc™ performs all the required differential amplifier calculations, which reduces design risks and further speeds time to market. In addition,
designers can quickly and easily calculate gain and component values of a differential amplifier circuit for terminated or unterminated loads, determine
the input/output and VOCM voltage range, as well as calculate noise and power dissipation. The tool also prevents you from making mistakes by alerting
you when a device parameter has been exceeded. Visit www.analog.com/diffampcalc.

Features and Benefits

e Automate time-consuming calculations required to
determine optimal levels for gain, termination resistors,
power dissipation, noise output and input common-
mode voltage range

e Create unlimited “what if” scenarios as data changes
appear in real-time

e |ntuitive GUI features an interactive dashboard.

e Use a “point and click” method for quickly and easily
adding and changing data

e Supports ADI’s differential amplifier products including
ADA4927, ADA4932, ADA4937, ADA4938, ADA4939,
AD8132, AD8137,AD8138, AD8139, and ADA4930

Operational Amplifier Selection Guide
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Differential Output Noise Analysis
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Differential Output Noiss Components [ Diferential Output Noise
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Current noise(+)[ 0.4 rifvFiz SNR:[ 78
Gain Resistors: [ 2.9 vz
Feedback Resistors: [ 2.2 iz
Vecm Noise: [ 0.0 rffiz



http://www.analog.com/ADA4927
http://www.analog.com/ADA4932
http://www.analog.com/ADA4937
http://www.analog.com/ADA4938
http://www.analog.com/ADA4939
http://www.analog.com/AD8132
http://www.analog.com/AD8137
http://www.analog.com/AD8138
http://www.analog.com/AD8139
http://www.analog.com/ADA4930

Analog Filter Wizard

This tool helps you select and design in an operational amplifier that fits your filter appliction needs. The Filter Wizard works in conjunction with the Active
Filter Synthesis Design Tool—together they will guide you through the filter application design process. The steps include entering filter criteria, reviewing
recommended parts, active filter synthesis design, and finally generating a bill of materials and/or a SPICE netlist. Visit www.analog.com/filteruserentry.

Order active filter evaluation board for easy hardware implementation: www.analog.com/eval-fitr.

Analog Filter Wizard™  Desion & Product Selection Tool
v1.0

Analog Filter Wizard™ (BETA) helps you select and design in an operational amplifier that fits your filter appliction needs. The
Filter Wizard works in conjunction with the Active Filter Synthesis Design Tool which together will guide you through the filter
application design process. These steps include Entering Filter Criteria, Reviewing Recommended Parts, Active Filter Synthesis
Design, and finally generating a Bill of Materials and/or a Spice Netlist.

For additional information please refer to the Definition of Terms.

Step IE‘ Send Feedback on Wizard
Enter Filter Criteria Disclaimer
1. Do you know the required filter response for this design?

OYes @Ho

2. Enter Filter Type:

Lowpass v Lowpass filters pass frequencies below the cutoff and attenuate those
above

3. Enter Filter Criteria: (click on a parameter to obtain more information}

S | r\ur\vmvf‘\ """" Fonsspmo

RIPPLE
Aoax,

[ 348 poinT
CUTOFF FREQUENCY
c

Amax:* :l dB

T— P SO, DS A |
FASS SAND 1

TRANSITION
BAND

[ Generate Filter Response ]

Analog Photodiode-Photovoltaic Wizard

This tool helps you select and design in the best fit amplifier for your application needs in three easy steps—enter parameter values, review
recommended parts, and view amplifier solutions. The wizard recommends parts, designs the circuit, and provides a bill of materials and technical

resources.

Analog Wizard™ w1.1  Design& Product Selection Tool

Amplifiers in the Photodiode - Photovoltaic Mode Send Feedback on Wizard

Analog Wizard™ helps you select and design in the best fit amplifier for your application needs in 3 easy steps — Enter
Parameter Values, Review Recommended Parts, and View Amplifier Solution. The Wizard recommends parts, designs the circuit
and provides a bill of materials and technical resources. It couldn't be any easier!

Step IE‘ MEW! Now you can select a generic to compare to your
resuits.
Enter Parameter Values

Enter parametric values for your application needs or use the default values provided. Then, click the Calculate button. Parameter
names are links to definitions for any unfamiliar terms. You can also get more information on how to use the Wizard and more
technical details on photodiode applications.

Parameter Hame Default Value Your Value

1. Supply Voltage for Your System 5y — O
{Range: 18 Vo £13 V) soateseoy O[]

<

dual supply @1
2. Pholodiode’s Capacitance: 100 pF
(Range: 15 pF to 1500 pF}
3. Photodiode’s Qutput Impedance: 200 MOhms
(Range: 1 MOhm to 1 GOhm)
4. Pholodiode’s Responsivity. 0.5 AN
(Range: 0.1 AW to 5 AW)
5. Minimum Light Intensity. 4nwW
(Range: 400 p\W to 400 n\W)

6. Maximum Light Intensity. 100 pwW
(Range: 401 n\W to 4 m\W)

7. Desired Bandwidth (BW] 10 kHz
(Range: 100 Hz to 100 kHz)

8. Desired Full Scale Output 5N
{Range: 1Vto 10V)

9. Desired Accuracy. 12 bits
(Range: 8 bits to 16 bits)

e

E-]

MOhms s

W

kHz [»

nminil
B |
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Op Amp Stability for Capacitive Loads

Driving capacitive loads can be challenging for op amps. Stability, bandwidth, and settling time are all concerns when capacitive loads are involved.
This tool helps prevent and remedy any potential issues that might arise when driving capacitive loads. This tool is Web based.
Visit www.analog.com/opamp_stability.

Interactive Design Tools: Operational Amplifiers : OpAmp Error
Budget Calculator

An online tool to illustrate range, gain and accuracy issues with OpAmps. Select an amplifier from the pull down
list, or manually enter parameters.

OP777 5V

Instructions | Troubleshooting | Related Information

o

o
o |
o |

Vrms/dBm/dBu/dBV Calculator

A utility to convert between standard units of power measurement and signal strength, this calculator converts between dBm, dBu, dBV, Vpeak, and Vrms
(ANSI T1.523-2001 definitions). dBm is a power ratio relative to 1 mW, dBu and dBV are voltage ratios, relative to 0.775V and 1V, respectively.
Visit www.analog.com/vrms_dbm_dbu_dbv_calculator.

Voltage gain= 10 W

07071 ¥

10 oy

10 dBm

-0.781g (dBu

-3.01 dBv _ Calculate

033
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Power Dissipation vs. Die Temperature Calculator

This is a calculator for estimating junction temperature from power dissipation and packaging/heatsink characteristics. It computes die power dissipation
and temperature for a linearly regulated output from quantities specified under “Parameters.” It also computes power dissipated in an external load.
Visit www.analog.com/powerdis_vs_dietempcalculator.

Instructions | Troubleshooting

[Parameters 1T Die junctiomtemp: TTHEIC
; . PDIE Die power 014w
T,  Ambientternp. |7 rc dissipation
v, Pos. supply +15 v Ploap Load power 0.01W
V. Meq. supply 15 W
-IQ Quiescent curr. |g mA 'if};," En
Vour Loadvoltage |4 I.l.l.l.l.....ﬁ.”.l.l ;
R,  Loadresistance[1gg ohms | ﬁ
Voo Leadground (g W
Theta,, Theta 538 FC W)
j. Calculate
W096

Evaluation Boards
Analog Devices provides a variety of amplifier evaluation boards for both high speed and precision amplifiers.

High speed evaluation boards: follow the ordering guide on each product page to order high speed op amps evaluation boards. All evaluation boards are
“bare,” therefore, it is necessary to order the amplifier and the evaluation board.

Precision evaluation boards: unpopulated precision op amp evaluation boards are available to the user to evaluate precision amplifiers in multiple circuit
configurations and application circuits. Op amps, resistors, capacitors, or any other components can be easily mounted on these blank boards.

For more information regarding layouts and schematics for board-specific packages, please refer to the following application notes:

e AN-692, Application Note Universal Precision Op Amp Evaluation Board, www.analog.com/AN-692

e AN-763, Application Note Dual Universal Precision Op Amp Evaluation Board, www.analog.com/AN-763

e AN-734, Application Note Universal Precision Op Amp Evaluation Board in SC70 Package, www.analog.com/AN-734
e AN-733, Application Note Universal Precision Op Amp Evaluation Board in MSOP Package, www.analog.com/AN-733
e AN-732, Application Note Universal Precision Op Amp Evaluation Board in SOIC package, www.analog.com/AN-732

SPICE Models

Analog Devices supplies SPICE models that closely duplicate data sheet test measurements. Each SPICE model can be found on the amplifier product
page under “Tools, Software & Simulation Models.” SPICE models can also be found in the Analog Devices version and the full version of National
Instruments Multisim, as well as many other circuit simulators.

Design Resources

2 3 Analog Devices’ Circuits from the Lab™ reference circuits are engineered and tested for quick and easy system integration to
cll'clllts » help solve today’s analog, mixed-signal, and RF design challenges. These circuits represent easy-to-understand subsystem
from the Lab level building blocks intended for time-saving evaluation and easy integration.

Reference Circuits o o . . .
All of our reference circuits have been thoroughly documented, and new circuits provide test data, design/layout guidelines,

schematics, PCB layout files, a bill of materials, and a device driver (when applicable). Evaluation hardware is also available for
most new circuits. Find operational amplifier circuits at www.analog.com/circuits.

EngineerZone is an online support community for engineers who are using Analog Devices amplifier products to ask questions,
ENGINEER®  share knowledge and search for answers to their design questions. Collaborate with Analog Devices engineers and other

£ONE

o designers in this open forum at ez.analog.com.
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Amplifier Packaging
ADI offers a wide variety of plastic packages from through-hole to surface-mount applications. Many of these plastic packages provide cost-

effective solutions to achieving greater board density (surface-mount packages) and high performance. Plastic packages are extensively used
in many of today’s applications.

Analog Devices offers molded plastic packages and the primary materials are a leadframe, die attach material, bond wire, mold compound,
and a Pb-free finish. In order to provide plastic package solutions that do not sacrifice reliability or functionality, Analog Devices continues

to improve on the materials used, whether focusing on leadframe composition for increased thermal conductivity, low stress mold compound
used for large die applications, or low moisture absorption mold compounds for improved reliability.

Improvements in the small surface-mount packages include the introduction of the devices offered in small body size packages. The following

table provides information on smaller plastic packages offered by Analog Devices.

For more information about ADI’s packaging, please refer to: www.analog.com/pcb_design_resources.

Package Type

Small outline integrated
circuit (SOIC)

Thin shrink small outline
package (TSSOP)

Microsmall outline
package (MSOP)

Small outline transistor
package (SOT-23)

Thin small outline
transistor package
(TSOT-23)

Thin shrink small outline
transistor package
(SC70)

Package Dimensions

8-lead: 4.0 mm X 6.0 mm X 1.55 mm
14-lead: 8.65 mm X 6.0 mm X 1.55 mm

k_/
o
S

/

8-lead: 3.0 mm X 6.4 mm X 1.2 mm
14-lead: 5.0 mm X 6.4 mm X 1.2 mm

8-lead: 3.0 mm X 4.9 mm X 1.1 mm
10-lead: 3.0 mm X 4.9 mm X 1.1 mm

&

5-lead: 2.9 mm X 2.8 mm X 1.45 mm
6-lead: 2.9 mm X 2.8 mm X 1.45 mm

Package Characteristics

e Surface-mount package
e Solder plate Pb-free finish
e Molded package

e Package suffix—"R”

e Surface-mount package
e Solder plate Pb-free finish
e Molded package

e Package suffix—“RU”

e Surface-mount package
e Solder plate Pb-free finish
e Molded package

e Package suffix—"“RM”

e Surface-mount package
e Solder plate Pb-free finish
* Molded package

e Package suffix—“RJ”

e Surface-mount package
e Solder plate Pb-free finish
e Molded package

e Package suffix—"“UJ”

e Surface-mount package
e Solder plate Pb-free finish
e Molded package

e Package suffix—“KS”

Package Footprint

1 o 1
T
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Package Type

Lead frame
chip scale
package
(LFCSP)

Wafer level chip
scale package
(WLCSP)

Package Dimensions

8-lead: 2 mm X 2 mm X 0.55 mm; 0.5 mm pitch
8-lead: 3 mm X 3 mm X 0.75 mm; 0.5 mm pitch
8-lead: 3 mm X 3 mm X 0.85 mm; 0.5 mm pitch

10-lead: 1.3 mm X 1.6 mm X 0.55 mm; 0.4 mm pitch
10-lead: 2 mm X 2 mm X 0.55 mm; 0.5 mm pitch

16-lead: 3 mm X 3 mm X 0.75 mm; 0.5 mm pitch
16-lead: 4 mm X 4 mm X 0.75 mm; 0.65 mm pitch

6-ball: 0.905 mm X 1.385 mm X 0.6 mm; 0.4 mm pitch
8-ball: 1.42 mm X 1.42 mm X 0.595 mm; 0.5 mm pitch
9-ball: 1.21 mm X 1.22 mm X 0.6 mm; 0.4 mm pitch

14-ball: 1.46 mm X 2.96 mm X 0.595 mm; 0.5 mm pitch

Package Characteristics

e Surface-mount package

o | eadless package

e Solder plate Pb-free finish

e Molded package

e Exposed pad for thermal
performance

e Package suffix — “CP”

o Surface-mount package
e Ball array

e Solder ball Pb-free finish
e Package suffix — “CB”

Package Footprint

Operational Amplifier Selection Guide
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