ANALOG
DEVICES 2nV/NHz, 36V Precision Quad Amplifier

ADA4004-4

FEATURES 16-lead LFCSP

_ (CP-16 Suffix)
Very Low Voltage Noise 2.0 nV/VHz
Low Input Bias Current: 100 nA Max

Offset Voltage: 100 pV Max <0

High Gain: 120 dB O D20
Wide Bandwidth: 12MHz 200 =
+5V to £15V Operation 16 15 14 13

-INA 12| -IND

+INA ADA4004-4 11| +IND
APPLICATIONS Vee | & 10| VEE
Precision Instrumentation +INB 9 | +INC
Filter Blocks 5 6 7 8
Microphone Preamplifier e Epee
Industrial Control T 33"
Thermocouples and RTDs
Reference Buffers
GENERAL DESCRIPTION

14- Lead

The ADA4004-4 is a 2nV/\Hz precision quad amplifier in a soic
l6mm? LFCSP package featuring 40uV offset, 0.7uV/°C
drift, 122MHz bandwidth and low 1.7mA/amp supply current. outals |4 14 |14 Joutp

-INA[ 2] (13 ]-IN
The ADA4004-4 is designed on the high performance N[z 12 ]+
iPolar™ process, enabling improvements such as reduced vz APA4004 v
noise and power consumption, increased speed and stability, +n[s] [10 ] v
and smaller footprint size. Novel design techniques enable - Le ] (o ] -
the ADA4004-4 to achieve 2nV/VHz voltage noise density, oure[z]7 gle ] ourc

and a low 6Hz 1/f noise corner frequency while consuming
just 1.7mA/amp. The small package saves board space,
reduces cost and improves layout flexibility.

Applications for these amplifiers include high precision
controls, PLL filters, high performance precision filters,
medical and analytical instrumentation, precision power
supply controls, ATE and data acquisition systems.

The high performance ADA4004-4 is offered in the very
small 16-lead, 4mm X 4mm LFCSP and 14-lead narrow
SOIC lead-free, surface mount packages. Operation is fully
specified from +5V to £15V from -40°C to +125 °C.

Information furnished by Analog Devices is believed to be accurate and

reliable. However, no responsibility is assumed by Analog Devices for its use, One Technology Way, P.O. Box 9106, Norwood, MA 02062-9106, U.S.A.
nor for any infringements of patents or other rights of third parties which may Tel: 617/329-4700 World Wide Web Site: http://www.analog.com
result from its use. No license is granted by implication or otherwise under any Fax: 617/326-8703 © Analog Devices, Inc., 1997
patent or patent rights of Analog Devices.
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ADA4004-4

ELECTRICAL SPECIFICATIONS (vg-s50v, vy - 0v. Ta-+25°C unies othenwise specifed.)

Parameter Symbol Conditions Min Typ Max | Units
INPUT CHARACTERISTICS
Offset Voltage Vos 40 100 uv
Input Bias Current Iy 40 100 nA
-40°C < Ty £ +125°C TBD nA
Input Offset Current Ios TBD TBD nA
-40°C < Ty < +125°C 2 nA
Input Voltage Range -3.5 3.5 A%
Common-Mode Rejection Ratio CMRR Vem =-3.0V to 3.0V 100 dB
-40°C < Ty £ +125°C TBD dB
Open Loop Gain (Note 1) Avo Ry =2kQ, Vo=-3.5V to 3.5V 120 126 dB
-40°C < T £ +125°C TBD V/mV
Offset Voltage Drift AVg/AT | -40°C < Ty <+125°C 0.7 TBD uv/eC
OUTPUT CHARACTERISTICS
Output Voltage High Vou Ry, = 2kQ to Ground 3.8 3.9 A%
-40°C < T £ +125°C 3.7 TBD \%
Output Voltage Low VoL Ry =2kQ to Ground -3.5 -3.4 A%
-40°C < Ty £ +125°C TBD -3.7 v
Short Circuit Limit Isc 25 mA
-40°C < T £ +125°C mA
Output Current Io Vour ==£3.6V +10 mA
-40°C < Ty £ +125°C mA
POWER SUPPLY
Power Supply Rejection Ratio PSRR Vg ==+4.0V to +18.0V 120 125 dB
-40°C < T £ +125°C dB
Supply Current/ Amplifier Isy 1.7 mA
-40°C < Ty £ +125°C mA
DYNAMIC PERFORMANCE
Slew Rate SR Ry =2 kQ to ground 2.7 V/us
Gain Bandwidth Product GBP 12 MHz
NOISE PERFORMANCE
Voltage Noise €1 p-p 0.1to 10 Hz 0.1 BVpp
Voltage Noise Density ey f=1kHz 2.0 nV/NHz
Current Noise Density in =10 Hz 3.5 pA/ANHz
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ADA4004-4

ELECTRICAL SPECIFICATIONS (v - +15v, vy - 0v, Ta=+25°C untess otherwise specifid.)

Parameter Symbol Conditions Min Typ Max | Units
INPUT CHARACTERISTICS
Offset Voltage Vos 40 100 uv
Input Bias Current Iz 40 100 nA
-40°C < Ty £ +125°C TBD nA
Input Offset Current Ios TBD nA
-40°C < Ty £+125°C 2 nA
Input Voltage Range -13.5 13.5 v
Common-Mode Rejection Ratio CMRR Vem =-12.5V to 12.5V 100 dB
-40°C < Ty £+125°C dB
Open Loop Gain Avo Ry =2k, Vo=-12.5V to 12.5V 120 130 dB
-40°C < Ty £+125°C TBD dB
Offset Voltage Drift AVg/AT | -40°C < T £+125°C 0.7 TBD uv/eC
OUTPUT CHARACTERISTICS
Output Voltage High Vou Ry =2kQ to Ground 13.6 13.9 \'
-40°C < Ty £+125°C 13.5 TBD v
Output Voltage Low VoL Ry, = 2kQ to Ground -13.5 -13.4 A%
-40°C < Ty £+125°C TBD -13.5 v
Short Circuit Limit Isc 25 mA
-40°C < Ty £+125°C mA
Output Current Io Vour=*13.6V +10 mA
-40°C < Ty £ +125°C + mA
POWER SUPPLY
Power Supply Rejection Ratio PSRR Vg ==+4.0V to £18.0V 120 125 dB
-40°C < Ty £+125°C dB
Supply Current/Amplifier Igy 1.7 TBD mA
-40°C < Ty £ +125°C mA
DYNAMIC PERFORMANCE
Slew Rate SR Ry, =2 kQ to ground 2.7 V/us
Gain Bandwidth Product GBP 12 MHz
NOISE PERFORMANCE
Voltage Noise €n p-p 0.1to 10 Hz 0.15 1V
Voltage Noise Density e, f=1kHz 2.0 nV/\VHz
Current Noise Density in f=10 Hz 35 pA/AHz
Current Noise Density in f=200Hz 1.2 pA/AHz
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ADA4004-4

ABSOLUTE MAXIMUM RATINGS

SUPPLY VOIAZE ...ttt e +18V/+36V
INPUL VOIAZE ...t +Vsupply 1
Package Type 0 0 i
Differential Input Voltage .........ccceveevienievieninieniieieene +Vsupply ge P JA Ic Units
Output Short-Circuit Duration to Gnd............cc.ccevuveenee. Indefinite 14-Lead SOIC (RZ) 120 36 °C/'wW
Storage Temperature Range 16-Lead LFCSP (CPZ) 44 31.5 °C/W
R-14, CP-16 Packages .........ccccoereeecncniennne -65°C to +150°C
Operating Temperature Range NOTES
.ADA4OO4-4 """""""""""""""""""""""""" -40°C to +125°C 1 05 is specified for the worst case conditions, i.e., 04 is specified for device in socket
Junction Temperature Range for P-DIP packages; 0jais specified for device soldered in circuit board for SOIC and
R-14, CP-16 Packages .........ccccovvuerecncniennnne -65°C to +150°C TSSOP packages
Lead Temperature Range (Soldering, 60 S€C) ........cccerueune +300°C )
ORDERING GUIDE
Temperature | Package Package
Model Range Description Option
ADA4004-4ARZ | -40°C to +125°C | 14-lead SOIC_N R-14
ADAA4004-4ACPZ -40°C to +125°C | 16-lead LFCSP CP-16-4
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