ANALOG CMOS Single-Supply Rail-to-Rail
DEVICES Input/Output Operational Amplifier

OP150/0P250/0P450

FEATURES PIN CONFIGURATIONS
Single-Supply Operation: 2.7 Vto 6 V
High Output Current:  £250 mA

Low Supply Current: 600 nA/Amp 8-Lead Narrow-Body SO 5-Lead SOT23-5
Wide Bandwidth: 4 MHz (S suffix) (RT Suffix)
Slew Rate: 6.5 V/ ps
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GENERAL DESCRIPTION
The OP150, OP250 and OP450 are single, dual and quad
CMOS single-supply, 4 MHz bandwidth amplifiers featuring 144
rail-to-rail inputs and outputs. All are guaranteed to operate from ( fix)
a3volt snglesupply as well as a +5 volt supply. U,

The OP150 family of amplifiers have very low input bias cur- ~ 0UTA EQ E 4] outp ouTA e )

rents. The outputs are capable of driving 250 mA loads and are-ina [2] 13] v AINA 1 -IND
stable with capacitive loads as high as 500 pF. ana 3] OP450

12{ +IND +INA ] 1 +IND
Applications for these amplifiers include portable medical v+ [4] opaso [1]v- v+ 1 V-
equipment, safety and security, and interface for transducers  +ns [5] [10] +inc +INB [ [ +INC

with high output impedances. e [8] 5] nc -INB 1 -NC
. o outs ] 1 ouTcC
Supply current is only 60@A per amplifier. oute [7] 8] ourc

The ability to swing rail-to-rail at both the input and output en-
ables designers to build multistage filters in single-supply sys- 14-1 ead
tems and maintain high signal-to-noise ratios. TSSOP

The OP150/0P250/0P450 are specified over the extended in- (RU Suffix)
dustrial (-40C to +125C) temperature range. The OP150
single amplifiers are available in 8-pin SO surface mount and
the 5-pin SOT23-5 packages. The OP250 dual is available in 8-
pin plastic DIPs and SO surface mount packages. The OP450
quad is available in 14-pin DIPs, TSSOP and narrow 14-pin SO
packages. Consult factory for TSSOP availability.
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OP150/0P250/0P450-SPECIFICATIONS
ELECTR|CA|_ CHARACTER|ST|CS (@Vs=+3.0V,Vey=0.05V,Vo=1.4V, Ty = +25°C, unless otherwise noted)

Parameter Symbol Conditions Min Typ Max | Units
INPUT CHARACTERISTICS
Offset Voltage OP150 Vos 5 mV
—40C < Tp< +125C mv
Offset Voltage OP250/0P450 Vos 5 mvV
—40C < Tp< +125C mV
Input Bias Current Ig 10 60 pA
—40C < Tp< +125C pA
Input Offset Current los 25 pA
—40C < Tp< +125C pA
Input Voltage Range 0 3 \%
Common-Mode Rejection Ratio Ven=0V to3V 60 dB
—40C < Tp< +125C daB
R =10K,Vo=03Vto27V 40 VimV
—A0C < Tp< +125C VimV
R.=2kK),Vo=03Vto2.7V 16 vimv
R =1KQ,Vo=03V1to27V 10 V/imV
pv/°C

[ parc
— PAC

OUTPUT CHARACTERISTICS \

Output Voltage High .95 \%
V
—40°C to +125
Output Voltage Low VoL I, = 100pA m
—40C to +128C
IL =10 mA mV
—40C to +125C m
Output Current lout +250
—40C to +125C mA
Open Loop Impedance ZouT f=1MHz, A, =1 Q
POWER SUPPLY
Power Supply Rejection Ratio PSRR Vs=27Vto6V 70 dB
—A0PC < Tp £ +125C 68 dB
Supply Current/Amplifier Isy Vo=0V 500 600 | pA
—A0PC < Tp £ +125C 650 HA
DYNAMIC PERFORMANCE
Slew Rate SR R =10 kKQ 2.7 V/us
Settling Time ts To 0.01% ps
Gain Bandwidth Product GBP 2 MHz
Phase Margin Jdo 75 Degrees
ChannelSeparation Cs f=1kHz, R =10 IkQ dB
NOISE PERFORMANCE
Voltage Noise e, p-p 0.1 Hz to 10 Hz MV p-p_
Voltage Noise Density € f=1kHz 55 nVAVHz
Current Noise Density in pPANHz
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OP150/0P250/0P450

ELECTRICAL CHARACTERISTICS (@ Vs=+5.0 V, Vgy = 0.05 V, Vo= 1.4 V, T, = +25°C, unless otherwise noted)

Parameter Symbol Conditions Min Typ Max | Units
INPUT CHARACTERISTICS
Offset Voltage OP150 Vos 5 mvV
—40C < Tp< +125C mV
Offset Voltage OP250/0P450 Vos 5 mvV
—A0PC < Tp < +125C mv
Input Bias Current Ig 30 50 pA
—40C < Tp< +125C 60 pA
Input Offset Current los 0.1 8 pA
—40C < Tp< +125C 16 pA
0 5 \%
Vew=0V to5V 60 dB
—A0C < Tp< +125C dB
Avo R =10k, Vo=0.3Vto4.7V 40 V/imV
—40C < Tp< +125C V/imV
Avd =2k, Vo=0.3Vto2.7V 16 V/imV
o R _= . Vo=03Vto2.7V 10 VimV
A “A0CK TAS +12 1.5 \V/Ad®:
A 100 pA/°C
B [

Offset Curren Dri

OUTPUT CHARACTERISTICS

\_
Output Voltage High Vou \L‘_:J_Q%A
_40C to +125C C
IL =10 mA
—40°C to +128C
Output Voltage Low VoL I, = 100pA
—40°C to +125C
IL =10 mA
—40°C to +125C
Output Current louT +250 mA
—40°C to +125C mA
Open Loop Impedance ZouT f=1MHz, A/=1 Q
POWER SUPPLY
Power Supply Rejection Ratio PSRR Vs=27Vto6V 75 dB
—40C < Ty £+125C 70 dB
Supply Current/Amplifier Isy Vo=0V PA
—40C < Tp £ +125C 550 650 | pA
DYNAMIC PERFORMANCE
Slew Rate SR R =10 kKQ 6.5 V/us
Full Power Bandwidth BW, 1% Distortion kHz
Settling Time ts To 0.01% ps
Gain Bandwidth Product GBP 4 MHz
Phase Margin Jdo 75 Degrees
ChannelSeparation CS f=1kHz, R =10 kQ dB
NOISE PERFORMANCE
Voltage Noise e p-p 0.1 Hz to 10 Hz WV p-p
Voltage Noise Density e f=1kHz 55 nVAHz
Voltage Noise Density e, f=10kHz 35 nV/VHz
Current Noise Density in pPANHz
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OP150/0P250/0P450
WAFER TEST |_|M|TS (@Vs=1+5.0V, Vgu=0V, Tp = +25°C unless otherwise noted.)

Parameter Symbol Conditions Limit Units
Offset Voltage Vos +10 mV max
Input Bias Current Is 50 pPA max
Input Offset Current los 10 pPA max
Input Voltage Range Vewm V-to V+ V min
Common-Mode Rejection Ratio CMRR Vemn=0Vito 10V 60 dB min
PowerSupplyRejectionRatio PSRR V=+27Vto+7V 70 dB min
Large Signal Voltage Gain Avo R. =10 kKQ V/mV min
Output Voltage High VoH R, =2 kQ to GND 2.9 V min
Output Voltage Low VoL R =2 kQ to V+ 55 mV max
Supply Current/Amplifier lsy Vo=0V,R = o 650 MA max

Differential Input Voltage———" . . . Package Option
Output Short-Circuit Duration to Gi\{ \Indefinite W= c
Storage Temperature Range =Pin
P,S,RT,RUPackage.............. 65Cto Dic
Operating Temperature Range 0 LPid Plasti
OP150/0P250/0OP450G. . ... .......: ~4C0C to +125C OP250GS -Pih SOIC
Junction Temperature Range )
P,S,RT,RUPackage. . ............65C to +150C 8%28358 8| o TS30
Lead TemperaturdRange(Soldering,60sec) . ... ... +300°C OP450GP _40°C to +125C | 14-Pin P
3 . OP450GS —-40°C to +128C | 14-Pin SOIC
Package Type Oon B UnitS  OP450GRU | —40°C to +125C | 14-Pin TSSOP
5-Pin SOT (RT) 325 °C/W OP450GBC | +25°C DICE
8-Pin Plastic DIP (P) 103 43 °C/W
8-Pin SOIC (S) 158 43 °C/W
8-Pin TSSOP (RU) 240 43 °C/W
14-Pin Plastic DIP (P) 76 33 °C/W
14-Pin SOIC (S) 120 36 °C/W
14-Pin TSSOP( RU) 180 35 °C/W

NOTES

1Absolute maximum ratings apply to both DICE and packaged parts, unless

otherwise noted.

29,4 is specified for the worst case conditions, iBais specified for device in
socket for P-DIP packageB;, is specified for device soldered in circuit board

for SOIC package.

CAUTION

ESD (electrostatic discharge) sensitive device. Electrostatic charges as high asréaay
accumulate on the human body and test equipment and can discharge without detectio
Although the OP150/0P250/0P450 features proprietary ESD protection circuitry, permanent
damage may occur on devices subjected to high energy electrostatic discharges. Theopfare, p
ESD precautions arecommended to avoid performance degradation ordd$snctionality.

WARNING!
W“@

ESD SENSITIVE DEVICE
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OP150/0P250/0P450

DICE CHARACTERISTICS

OP150 Die Size 0.00 % 0.00 Inch, 00 Sq. Mils
Substrate (Die Backside) Is Connected to V—
Transistor Count, 0O.

OP250 Die Size 0.044 x 0.045 Inch, 1,980 Sq. Mils
Substrate (Die Backside) Is Connected to V—
Transistor Count, O.

OP450 Die Size 0.052 x 0.058 Inch, 3,016 Sq. Mils
Substrate (Die Backside) Is Connected to V—
Transistor Count, 127.
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