ANALOG
DEVICES

Single Supply, Rail-to-Rail
Low Power, FET-Input Op Amp

AD824

FEATURES

Single-Supply Operation: 3 to 30 Volts
Very Low Input Bias Current: 2 pA
Wide Input Voltage Range

Rail-to-Rail Output Swing

Low Supply Current: 500 pA/Amp
Wide Bandwidth: 2 MHz

Slew Rate: 2 V/us

No Phase Reversal

APPLICATIONS

Photo Diode Preamplifier

Battery Powered Instrumentation
Power Supply Control and Protection
Medical Instrumentation

Remote Sensors

Low Voltage Strain Gage Amplifiers
DAC Output Amplifier

GENERAL DESCRIPTION

The AD824 is a quad, FET input single-supply amplifier featur-
ing rail-to-rail outputs. The combination of FET inputs and
rail-to-rail outputs makes the AD824 useful in a wide variety of
low voltage applications where low input current is a primary
consideration.

The AD8&24 is guaranteed to operate from a 3V single supply
up 1o £15 volt dual supplies.

Fabricated on ADI's complementary bipolar process, the
AD824 has a unique input stage that allows the input voltage to
safely extend bevond the negative supply and to the positive
supply without any phase inversion or latchup. The output volt-
age swings to within 15 millivolts of the supplies. Capacitive
loads t 350 pF can be handled without oscillation.

The FET input combined with laser trimming provides an input
that has extremely low bias currents with guaranteed offsets be-
low 300 uV. This enables high accuracy designs even with high

ORDERING GUIDE

Temperature
Model Range Package Option*
ADS824AN 40"C to +85"C [14-Pin Plastic DIP
ADB824BN -40"C to +85°C | 14-Pin Plastic DIP
AD824AR-14 —40°C to +85°C | 14-Pin SOIC

AD8R24AR-14-REEL
AD824AR-14-3V
AD824AR-14-3V-REEIL.
ADR24AR-16

40°C o +85°C | 14-Pin SOIC
40°C to +85"C | 14-Pin SOIC
H0°C 1o +85°C | 14-Pin SOIC
140°C to +85"C | 16-Pin SOIC
AD824AR-16-REEL 40"C 1o +85°C | 16-Pin SOIC
ADS24ACHIPS +25°C DICE

*For outhne information see Package Information section
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TOP VIEW

source impedances. Precision is combined with low noise making
the ADR24 ideal for use in battery powered medical equipment.
Applications for the AD&24 include portable medical equip-
ment, photo diode preamplifiers, and high impedance trans-
ducer amplifiers.

The ability of the output to swing rail-to-rail enables designers
to build multistage filters in single supply systems and maintain
high signal-to-noise ratios.

The AD82:4 is specified over the extended industrial ( 40°C to
+857C) temperature range and is available in 14-pin DIPs and
narrow 14-pin SO packages.
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Figure 1. Simplified Schematic of 1/4 AD824

To obtain the most recent version or complete data sheet, call our fax retricval system at 1-800-446-6212 or visit our World Wide Web site at hup:/fwww.analog.com.
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AD824-SPECIFICATIONS

ELECTRICAL SPECIFICATIONS (@ v,= +5.0V, Vo = 0V, Vour= 0.2V, T, = +25°C unless otherwise noted)

Parameter Symbol Conditions Min Typ Max Units
INPUT CHARACTERISTICS
Offset Voltage ADS24A Vos 0.1 1.0 mV
T 10 Taax 1.5 mV
Offset Voltage  ADR24B Vo 300 nYy
Taix to Taiax 900 uv
Input Bias Current T 2 12 PA
Ta 10 Taax 300 4000 pA
Input Offset Current I 2 10 pA
T 10 Tyax 300 pA
Input Voltage Range 0.2 3.0 v
Common-Maode Rejection Ratio CMRR Viu=0Viwe 2V 06 80 dB
Vem =0V 3V 60 74 dB
Tamiin 10 Tuax 60 dB
Input Impedance 10'Y3.3 QpF
Large Signal Veltage Gain Ay Vo= 02V d0v
R, = 2k 20 40 VimV
R, = 10 k&2 50 100 VimV
R; = 100 kQ 250 1000 VimV
Taan o Taax, R = 100 kL2 180 400 VimV
Offset Voltage Drift AVo/AT 2 uvieC
OUTPUT CHARACTERISTICS T" o - ) i
QOutput Voltage High Vo Lyotrkrer = 20 A +4.975 4,988 \Y
Ty 10 Taiax 4.07 1.985 v
Isouketr = 2.5 mA 4.80 4.85 \Y%
Ty t0 Taax 4.75 1.82 \Y
Output Voltage Low Vo Ignk = 20 pA 15 25 mV
T to Tagax 20 30 mV
Lonk = 2.5 mA 120 150 mV
Tygw 10 Thax 140 200 mV
Short Circuit Limit Isc Sink/Source +12 mA
Thaan o Taax 10 mA
Open-Loop Impedance Zour f=1MHz Ay =1 100 Q
POWER SUPPLY
Power Supply Rejection Ratio PSRR Vi=27TViww 2V 70 80 dB
Tann 10 Tyax 66 dB
Supply Current'/Amplifier Loy Tyin 10 Tagax 500 600 uA
DYNAMIC PERFORMANCE 1T
Slew Rate SR R =10k, Ay =11 2 Vips
Full-Power Bandwidth BW 1% Distortion, Vo =4 V p-p 150 kHz
Settling Time ts Vorr = 02V 0 4.5V, o 0.01% 25 s
Gain Bandwidth Product GBP 2 MHz
Phase Margin oo No Load 50 Degrees
Channel Separation CS t=1kHz, R = 2kQ 123 dB
NOISE PERFORMANCE ) - o
Voltage Noise e, p-p 0.1 Hz to 10 Hz 2 uv p-p
Voltage Noise Density e, = 1 kHz 16 nVivHz
Current Noise Density e f=1kHz 0.8 fA/VHz
Total Harmonic Distortion THD = 10kHz, R, =0, Ay = +1 0.005 Y%

NOTE: For +3 Vand +£15 V specifications, request complete data sheet )

Specifications subject to change without notice
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