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CMOS Operational Amplifier Zero Drift

Features

General Purpose, Low Cost

Gain Bandwidth Product: 350KHz

Low Quiescent Current: 15uA/Amplifier
0.01Hz-10Hz Noise: 1.5pVrP

Zero Drift. 0.01pV/°C (Typ)

Input Bias Current: 20pA

Unity Gain Stable

Rail-to-Rail Input and Output

Single or Dual Supply Operation
Supply Voltage Range: 1.8V to 5.5V
Operating Temperature: -50°C ~ +125°C
Type Package:SOP-8

Applications

Temperature Sensors

Battery-Powered Instruments
Smoke/Gas/Environment Sensors
Medical Equipment

Portable Instruments and Mobile Device
Active Filters

Piezo Electrical Transducer Amplifier
Sensor Interface

Handheld Test Equipment

Pin Configurations

General Description

The OPA2333 of CMOS operational amplifiers use a
proprietary auto-calibration technique to
simultaneously provide very low offset voltage (x10uV,
maximum) and near-zero drift over time and
temperature. These miniature, high-precision, low
quiescent current (15uA) amplifiers offer high
impedance inputs that have a common-mode range
100 mV beyond the rails, and rail-to-rail output that
swings within 50 mV of the rails. Single or dual supplies
aslowas 1.8V (x0.9V)andupto 5.5V (+2.75 V) can
be used. These devices are optimized for low voltage,
single-supply operation.

Pinout (top view)

OUTA | 1 8 | V+
-INA| 2 7 |OUTB
+INA | 3 6 | -INB

V-1| 4 5 |+INB

Pin Number | Pin Name | Pin Function

1 OUTA Qutput A

2 -INA Reverse input A

3 +IN A In-phase input A

4 -V Chip Supply Voltage(Negative)/GND
5 +IN B In-phase input B

6 -INB Reverse input B

7 ouTB Output B

8 +V Chip Supply Voltage(Positive)/VDD
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Absolute Maximum Ratings (@TA=+25°C, unless otherwise specified.)

Condition Rating UNIT
VDD to GND Power Supply Voltage v \'J
IN+ or IN- Signal Input Terminals Voltage GND-0.3V~VDD+0.3V \'J
IN+ or IN- Signal Input Terminals Current -TmA ~ +1mA mA
OUT to GND Output Short-Circuit Continuous mA
TJ Junction Temperature 150 °C
LT Lead Temperature (Soldering, 10 sec.) 260 °C
TA Operating Temperature Range -55 150 °C
Tstg Storage Temperature Range -65 150 °C
V(ESD) Human body model (HBM) +4000 A"
V/(ESD) Charged-device model (CDM) +1000 \'
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Electrical Characteristics
(At TA =+25C,VS = +5V, VIN = 0V, unless otherwise noted.)
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PARAMETER SYMBOL TE.S .T MIN TYP MAX | UNIT
Conditions

Single-supply 1.8 -- 5.5 \Y
Supply-Voltage Range VoD

Dual-supply +0.9 -- +2.75 A%
Quiescent Current/Amplifier [e] Vop = 5V - 15 25 UA
Input Offset Voltage Vos - +8 +50 uVv
Input Offset Voltage Tempco | dVos/dT Ta=-55°Cto 125°C - 0.01 - \/e
Input Bias Current IB (2) - 1 20 PA
Input Bias Current IB Ta=-55°C to 125°C - - 180 PA
Input Offset Current los (2) - 1 20 PA
Common-Mode Voltage Range | Vcm GND-0.1 - VDD+0.1 \
Common-Mode Rejection Ratio | CMRR AVin=1V 130 135 - dB
Power-Supply Rejection Ratio | PSRR AVs=1V -- 135 - dB
Open-Loop Voltage Gain Av AVour=1V 140 150 - dB
S;';i?\:;‘:’; ri1|g from \S\/;:; R.=10kQ - 13 - mv
o SEAERE
Capacitive Load Drive CLe) G=+1,Vn=4V Step - - 1 nF
Output Short-Circuit Current | |sc Sinking or Sourcing - 21 - mA
Gain Bandwidth Product GBW -- 350 - KHz
Slew Rate SR G=+1,Vn=4V Step - 0.1 - Vips
Input Voltage Noise VN f=0.1Hz to 10Hz - 2 - uVee
Input Voltage Noise PSD f=1kHz - 45 - nVAHz
Specified temperature -50 - 125 °Cc

Notes:

1: All devices are 100% production tested at Ta = +25°C;range is guaranteed by design, not production tested.
2: Parameter is guaranteed by design.
3:Capacitive load drive means that above a given maximum value, the output waveform will oscillate under the step

response.
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Typical Application Circuit

10k

V‘ ; m - VG
Amplitude

Modulated
R/2 -2.5v Output
o 1’cen'rier
i I
T 200kHz —
Amplitude modulator circuit
v*?
+ +
2vSR3 R1
- VSu SR

b

Fixed current source
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100k

Note: Vo=V1+V2-V3-V4,(V1+V2) 2(Va+V4) for Vo=0Vbc

DC adder amplifier
(Vin's20Vpe,VozVoc)

Lamp Driver

R2
Vour=- R1 Vin R2
Vour=Vin Vour=(1 +E)V'N
R2
R2

+2.5V +2.5V

P +2.5V

R1
— Vin R1
v L
y >—0—0 Voutr —O Vour 6 Vour
IN + L Vin

25V 2.5V 35V

Voltage Follower Inverting Proportional Amplifier Noninverting Proportional Amplifier
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Typical Performance Characteristics (@TA = +25°C, unless otherwise specified.)
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Package informantion

OPA2333AIDR-TP

CMOS Operational Amplifier Zero Drift
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Dimensions In Millimeters Dimensions In Inches
Symbol
Min. Max. Min. Max.
A 1.350 1.750 0.053 0.069
A1 0.100 0.250 0.004 0.010
A2 1.350 1.550 0.053 0.061
b 0.330 0.510 0.013 0.020
c 0.170 0.250 0.006 0.010
D 4.700 5.100 0.185 0.200
E 3.800 4.000 0.150 0.157
E1 5.800 6.200 0.228 0.244
[ 1.270(BSC) 0.050(BSC)
L 0.400 1.270 0.016 0.050
0° 8° 0° 8°
6
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