®
UMW  soos ADA4051

1.8 V, Micropower, Zero-Drift, Rail-to-Rail Input/Output Op Amps

GENERAL DESCRIPTION APPLICATIONS

The ADA4051-1 are CMOS, micropower, zero-drift operational * Pressure and position sensors
amplifiers utilizing an innovative chopping technique. These e Temperature measurements
amplifiers feature rail-to-rail input/output swing and extremely low e Electronic scales

offset voltage while operating from a 1.8 V to 5.5 V power supply. e Medical instrumentation

In addition, these amplifiers offer high power supply rejection ratio
(PSRR) and common-mode rejection ratio (CMRR) while
operating with a typical supply current of 13 pA per amplifier. This
combination of features makes the ADA4051-1 /ADA4051-2
amplifiers ideal choices for battery-powered applications

where high precision and low power consumption are

important.

* Battery-powered equipment
« Handheld test equipment

FEATURES

¢ Very low supply current: 13 pA typical
o Low offset voltage: 15 yV maximum

¢ Offset voltage drift: 20 nV/°C

¢ Single-supply operation: 1.8 Vt0o 5.5V
¢ High PSRR: 110 dB minimum

¢ High CMRR: 110 dB minimum

¢ Rail-to-rail input/output

¢ Unity-gain stable

o Extended industrial temperature range

PIN CONFIGURATIONS
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Figure 1. SOT-23-5 Figure 2. SC-70-5
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®
UMW  soos ADA4051

1.8 V, Micropower, Zero-Drift, Rail-to-Rail Input/Output Op Amps

ELECTRICALCHARACTERISTICS—1.8 V OPERATION

Vsvy=18V,Von =Vs/2V, Ta =25°C, RL = 100 kQ to GND, unless otherwise noted.

Parameter Symbol | Test Conditions/Comments Min Typ Max Unit
Offset Voltage Vos
ADA4051-2 OV=Vms18V 2 15 pv
ADA4051-1 OVsVms18V 2 17 pv
-40°C = Ta<+125°C 27 pv
Offset Voltage Drift AVos/AT | —40°C < Ta < +125°C 0.02 0.1 pv/eC
Input Bias Current ls 5 50 pA
-40°C = Ta<+125°C 200 pA
Input Offset Current los 10 100 pA
-40°C < Ta<+125°C 150 pA
Input Voltage Range -40°C < Ta<+125°C 0 1.8 \
Common -Mode Rejection Ratio CMRR OVsVms18V 105 125 dB
-40°C = Ta<+125°C 100 dB
Large-Signal Voltage Gain Avo R.=10 kQ to Vcu, 106 130 dB
0.1V <=\Vour<Vsy-0.1V
-40°C < Ta < +125°C 100 dB
Differential Mode Rinowm 8 MQ
Common Mode Rinewm 250 GQ
Input Capacitance, Differential Mode Cinom 2 pF
Input Capacitance, Common Mode Cinem 5 pF
Output Voltage High Von Ri=100 kQ to Vem 1.796 1.799 \%
-40°C = Ta<+125°C 1.79 \
R.=10kQ to Vem 1.76 1.796 \Y
-40°C < Ta< +125°C 1.7 \Y
Output Voltage Low Voo R.=100 kQ to Vem 1 3 mV
-40°C = Ta<+125°C 9 mV
Ri=10kQ to Veu 3 20 mV
-40°C < Ta< +125°C 40 mV
Short-Circuit Current Isc Vour = Vsy or GND 13 mA
Closed-Loop Output Impedance Zout f=1kHz, G =10 1 Q
Power Supply Rejection Ratio PSRR 1.8V <Vy<55V 110 135 dB
-40°C < Ta<+125°C 106 dB
Supply Current per Amplifier Isy
ADA4051-2 Vour = Vsv/2 13 17 pA
ADA4051-1 Vour = Vsv/2 15 18 pA
-40°C = Ta<+125°C 20 HA
Slew Rate SR+ R =10kQ,C. =100 pF, G =1 0.04 V/us
SR- R =10kQ, C.=100pF, G=1 0.03 Vips
Settling Time ts T00.1%, Vin=1V p-p, 120 ys
R =10 kQ, C. =100 pF
Gain Bandwidth Product GBP C.=100pF G=1 115 kHz
Phase Margin Dy =100 pF, G=1 40 Degrees
Channel Separation CS Vin=1.7V,f=100 Hz 140 dB
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®
UMW  soos ADA4051

1.8 V, Micropower, Zero-Drift, Rail-to-Rail Input/Output Op Amps

Parameter Symbol | Test Conditions/Comments Min Typ Max Unit
Voltage Noise enp-p f=0.1Hzto 10 Hz 1.96 uv p-p
Voltage Noise Density €n f=1kHz 95 nV/\Hz
Current Noise Density in f=1kHz 100 fANHZ
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UMW " se02

ADA4051

1.8 V, Micropower, Zero-Drift, Rail-to-Rail Input/Output Op Amps

ELECTRICAL CHARACTERISTICS—5 V OPERATION

Vsy =5.0V, Vem = Vsv/2 V, Ta = 25°C, RL = 100 kQ to GND, unless otherwise noted.

Parameter Symbol TestConditiongComments Min Typ Max | Unit
Offset Voltage Vos
ADA4051 -2 OVsVw =5V 2 15 Y
ADA4051 -1 OVsVw =5V 2 17 I\
-40°C =T . <+125°C 27 Y
Offset Voltage Drift AV os IAT -40°C<T . <+125°C 0.02 0.1 \Y/e
Input Bias Current ls 20 70 pA
-40°C < T . £+125°C 200 pA
Input Offset Curre  nt los 40 100 pA
-40°C =T A <+125°C 150 pA
Input Voltage Range -40°C<T . £+125°C 0 5 \%
Common -Mode Rejection Ratio CMRR OVsVe <5V 110 135 dB
-40°C =T . <+125°C 106 dB
Large -Signal Voltage Gain Avo R =10kQ toVcu, 115 135 dB
01VsVoursVsy -01V
-40°C =T A <+125°C 106 dB
Differential Mode Rinom 8 MQ
Common Mode Rinem 250 GQ
Input Capacitance, Differential Mode Cinom 2 pF
Input Capacitance, Common Mode Cinem 5 pF
Output Voltage High Von R.=100kQtoV cu 4996 4998 \%
-40°C =T A <+125°C 4.985 \Y
R. =10 kQtoV cu 496 4.99 \%
-40°C =T . <+125°C 4.9 \Y
Output Voltage Low Vou R.=100kQtoV cu 1 4 mvV
-40°C =T A <+125°C 13 mvV
R =10kQtoV cu 9 30 mv
-40°C =T . <+125°C 90 mv
Short -Circuit Current Isc Vour =V sy or GND 15 mA
Closed -Loop Output Impedance Zour f=1kHz, G=10 1 Q
Power Supply Rejection Ratio PSRR 18V<sVs <55V 110 135 dB
-40°C =T . <+125°C 106 dB
Supply Current per Amplifier Isy
ADA4051 -2 Vour =Vs/2 13 17 HA
ADA4051 -1 Vour =V /2 15 18 HA
-40°C =T . <+125°C 20 HA
Slew Rate SR+ R.=10kQ,C . =100pF, G=1 0.06 V/us
SR- R =10kQ,C . =100pF, G=1 0.04 Vips
Settling Time ts T00.1%,V w =1V p -p, 110 ys
R.=10kQ , C. =100 pF
Gain Bandwidth Product GBP C. =100 pF, G =1 125 KHz
Phase Margin Dy L =100pF, G =1 40 Degrees
Channel Separation cs Vi =4.99V, f = 100 Hz 140 dB
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®
UMW  soos ADA4051

1.8 V, Micropower, Zero-Drift, Rail-to-Rail Input/Output Op Amps

Param eter Symbol Test Conditions /Comments Min Typ Max Unit
Voltage Noise enp-p f=0.1Hz to 10 Hz 1.96 pv p-p
Voltage Noise Density en f=1kHz 95 nV/Hz
Current Noise Density in f=1kHz 100 fANHz
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®
UMW  soos ADA4051

1.8 V, Micropower, Zero-Drift, Rail-to-Rail Input/Output Op Amps

ABSOLUTE MAXIMUM RATINGS

Parameter Rating

Supply Voltage 6V

Input Voltage +Vsy + 0.3V
Input Current' +10 mA
Differential Input Voltage? +Vsy

Output Short-Circuit Duration to GND Indefinite
Storage Temperature Range —65°Cto +150°C
Operating Temperature Range —40°Cto +125°C
Junction Temperature Range —65°Cto +150°C
Lead Temperature (Soldering, 60 sec) 300°C

* The input pins have clamp di odes to the power supply pins. Limit the input
current to 10 mA or less whenever input signals exceed the power supply
rail by 0.3 V.

2 Inputs are protected against high differential voltages by internal series
1.33 kQ resistors and back -to-back diode -connected N-MOSFETs(with a
typical V  of 0.7 V for Vcu 0f 0 V)
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®
UMW seos ADA4051
1.8 V, Micropower, Zero-Drift, Rail-to-Rail Input/Output Op Amps

TYPICAL PERFORMANCE CHARACTERISTICS

Ta = 25°C, unless otherwise noted.
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UMW " 560

ADA4051

1.8V, Micropower, Zero-Drift,

Ta = 25°C, unless otherwise noted.
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Figure 12. Input Bias Current vs. Common-Mode Voltage and Temperature
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Figure 15. Input Bias Current vs. Common-Mode Voltage and Temperature
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ADA4051

1.8 'V, Micropower, Zero-Drift, Rail-to-Rail Input/Output Op Amps

Ta = 25°C, unless otherwise noted.
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Figure 21. Output Voltage (V ox) vs. Temperature
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ADA4051

1.8V, Micropower, Zero-Drift, Rail-to-Rail Input/Output Op Amps

Ta = 25°C, unless otherwise noted.
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Figure 24. Open-Loop Gain and Phase vs. Frequency
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Figure 25. Closed-Loop Gain vs. Frequency
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Figure 27. Open-Loop Gain and Phase vs. Frequency
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Figure 28. Closed-Loop Gain vs. Frequency
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ADA4051

1.8V, Micropower, Zero-Drift, Rail-to-Rail Input/Output Op Amps

Ta = 25°C, unless otherwise noted.
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Figure 29. Output Impedance vs. Frequency
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Figure 30. CMRR vs. Frequency
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Figure 31. PSRR vs. Frequency
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Figure 32. Output Impedance vs. Frequency
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Figure 33. CMRR vs. Frequency
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Figure 34. PSRR vs. Frequency
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ADA4051

1.8 V, Micropower, Zero-Drift, Rail-to-Rail Input/Output Op Amps

Ta = 25°C, unless otherwise noted.
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UMW  soos ADA4051

1.8 V, Micropower, Zero-Drift, Rail-to-Rail Input/Output Op Amps

Ta = 25°C, unless otherwise noted.

Vgy =18V ] Vgy =5V ]
[ ] [ | ]
s F 1.94pV p-p . sk 1.964V p-p .
g f 1 =l | | ]
s Ful [ e PP Y N (R X T st L] Lol
n 4 wn l-i
S n S
8 &
2 s f
w 1 1 wor
2 1T 1T T T 2 n T T T T A N
SETT ”|| l 1 “I ] = F | 0T I ]
o f ] o [ ]
St ] o f ]
= =
2 f 1 2 F 1
e ] EN ]
TIME (4s/DIV) TIME (4s/DIV)
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UMW  soos ADA4051

1.8 'V, Micropower, Zero-Drift, Rail-to-Rail Input/Output Op Amps

Ta = 25°C, unless otherwise noted.
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ADA4051

1.8V, Micropower, Zero-Drift, Rail-to-Rail Input/Output Op Amps

Ta = 25°C, unless otherwise noted.
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Figure 53. Channel Separation vs. Frequency
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Figure 54. Output Swing vs. Frequency
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Figure 55. No Phase Reversal
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Figure 58. No Phase Reversal
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ADA4051

Package Dimension

1.8 V, Micropower, Zero-Drift, Rail-to-Rail Input/Output Op Amps

SC70-5 (SOT353)
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Dimensions Dimensions
Symbol In Millimeters In Inches
Min Max Min Max
A 0.800 1.100 0.035 0.043
Al 0.000 0.100 0.000 0.004
A2 0.800 0.900 0.035 0.039
b 0.150 0.350 0.006 0.014
C 0.080 0.150 0.003 0.006
D 1.8500 | 2.150 0.079 0.087
E 1.100 1.400 0.045 0.053
El 1.950 2.200 0.085 0.096
e 0.850 typ. 0.026 typ.
el 1.200 1.400 0.047 0.055
L 0.42 ref. 0.021 ref.
L1 0.260 0.460 0.010 0.018
0 0° 8° 0° 8°
Dimensions Dimensions
Symbol In Millimeters In Inches
Min Max Min Max
A 1.040 1.350 0.042 0.055
Al 0.040 0.150 0.002 0.006
A2 1.000 1.200 0.041 0.049
b 0.380 0.480 0.015 0.020
c 0.110 0.210 0.004 0.009
D 2.720 3.120 0.111 0.127
E 1.400 1.800 0.057 0.073
El 2.600 3.000 0.106 0.122
e 0.950 typ. 0.037 typ.
el 1.900 typ. 0.078 typ.
L 0.700 ref. 0.028 ref.
L1 0.300 0.600 0.012 0.024
0 0° 8° 0° 8°
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®
UMW sses ADA4051
1.8 V, Micropower, Zero-Drift, Rail-to-Rail Input/Output Op Amps

Ordering information

Order code Package Baseqty Deliverymode Marking
UMW ADA4051-1ARJZ SOT23-5 3000 Tape and reel AOU
UMW ADA4051-1AKSZ SC70-5 3000 Tape and reel AOU
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