UMW" UMW ADA4051
@ @ A\, 1.8V, Micropower, Zero-Drift, Rail-to-Rail Input

/Output OpAmps
1.Description 2.Features
The ADA4051-1 are CMOS, micropower, zero-drift = Very low supply current: 13pA typical
operational amplifiers utilizing an innovative chopping = Low offset voltage: 15uV maximum
technique. These amplifiers feature rail-to-rail input/ m Offset voltage drift: 20nV/°C
output swing and extremely low offset voltage while = Single-supply operation: 1.8V to 5.5V
operating from a 1.8V to 5.5V power supply. In addi- = High PSRR: 110dB minimum
tion, these amplifiers offer high power supply rejection = High CMRR: 110dB minimum
ratio (PSRR) and common-mode rejection ratio » Rail-to-rail input/output
(CMRR) while operating with a typical supply current = Unity-gain stable
of 13 pA per amplifier. This combination of features » Extended industrial temperature range

makes the ADA4051-1 amplifiers ideal choices for
battery-powered applications where high precision and

low power consumption are important.

3.Applications

m Pressure and position sensors = Medical instrumentation

= Temperature measurements = Battery-powered equipment
= Electronic scales = Handheld test equipment

4.Pinning Information

ouT (5] v+ +IN [ 1 5] v+
V-[2]|ADA4051-1 V-[2||ADA4051-1
+IN[3] [4]-IN —IN [ 3] 4] ouT

SOT-23-5 SC-70-5
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5.Absolute Maximum Ratings

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

Parameter Rating
supply Voltage 6V
Input Voltage +Vsy £ 0.3V
Input Current™ +10mA
Differential input Voltage @ Vsy
Output Short-Circuit Duration to GND Indefinite

Storage Temperature Range

-65°C to +150°C

Operating Temperature Range

-40°C to +150°C

Junction Temperature Range

-65°C to +150°C

Lead Temperature (Soldering, 60 sec)

300°C

Notes:

1. 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 0.3V.

2. Inputs are protected against high differential voltages by internal series 1.33kQ resistors and back -to -back diode -connected

N-MOSFETs (with a typical V1 of 0.7V for Vcu of OV).
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Www.umw-ic.com U MW ADA40 51
@ @ A 1.8V, Micropower, Zero-Drift, Rail-to-Rail Input
At /Output OpAmps

6.1 Electrical Characteristics

Vsv=1.8V, Veu= Vey/2V, Ta=25°C, R.=100kQ to GND , unless otherwise noted.

Parameter Symbol Conditions Min | Typ | Max |Units
Offset Voltage Vos 0VsVeus1.8V 2 15 "\
Offset Voltage Drift AVos/AT | -40°C<TA<125°C 0.02 | 0.1 [pv/°C
5 50 pA

Input Bias Current I

-40°C<Tas125°C 200 | pA

10 | 100 | pA

Input Offset Current los

-40°C<T,s125°C 150 | pA
Input Voltage Range -40°C<sTA=125°C 0 1.8 \Y,

0VsVeys1.8V 105 | 125 dB
Common -Mode Rejection Ratio CMRR

-40°C<TAs125°C 100 dB

R =10kQ to Veu, 0.1V<VoyursVey-0.1\ 106 | 130 dB
Large-Signal Voltage Gain Avo

-40°C<Tas125°C 100 dB
Differential Mode Rin 8 MQ
Input Capacitance,Differential Mode Cinom 2 pF
Input Capacitance,Common Mode Cinem 5 pF

R =100kQ to Ve 1.7961.799

-40°C<Tas125°C 1.79
Output Voltage High Vou

R =10kQ to Veu 1.76 [1.796

-40°C<T,<125°C 1.7

R =100kQ to Ve 1 3 mV

-40°C<T,<125°C 9 | mV
Output Voltage Low VoL

R =10kQ to Veu 3 20 [ mV

-40°C<Tas125°C 40 | mV

l ' M W® UTD Semiconductor Co.,Limited
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1.8V, Micropower, Zero-Drift, Rail-to-Rail Input

/Output OpAmps

Parameter Symbol Conditions Min | Typ | Max (Units
Short-Circuit Current lsc Vour=Vsy or GND 13 mA
Closed-Loop Output Impedance Zout f=1kHz, G=10 1 Q

1.8V<Vg 5.5V 110 | 135 dB
Power Supply Rejection Ratio PSRR
-40°C<TAs125°C 106 dB
Supply Current per Amplifier | Vour=Vsy/2 13 17 MA
Sy
ADA4051-1 -40°C<Tas125°C 20 MA
SR+ R, =10kQ, C,=100pF, G=1 0.04 V/us
Slew Rate
SR- R, =10kQ, C,=100pF, G=1 0.03 V/us
To 01%, V|N=1V pP-p
Settling Time ts 120 us
R =10kQ, C,=100pF
Gain Bandwidth Product GBP C.=100pF, G=1 115 kHz
Phase Margin (o C.=100pF, G=1 40 Degrees
Channel Separation CSs Vin=1.7V, =100Hz 140 dB
Voltage Noise e,p-p |f=0.1Hz to 10Hz 1.96 bV p-p
Volta ge Noise Density €n f=1kHz 95 nV/AHz
Current Noise Density in f=1kHz 100 fA/NHz
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6.2 Electrical Characteristics

1.8V, Micropower, Zero-Drift, Rail-to-Rail Input

Vsv=5.0V, Veu= Vey/2V, Ta=25°C, R.=100kQ to GND , unless otherwise noted.

/Output OpAmps

Parameter Symbol Conditions Min | Typ | Max |Units
Offset Voltage v 0VsVeushV 2 15 9\
os
ADA4051 -1 -40°C<T<125°C 27 | wv
Offset Voltage Drift AVos/AT | -40°C<T,<125°C 0.02 | 0.1 |uv/°C
20 70 | pA
Input Bias Current s
-40°C<T,<125°C 200 | pA
40 | 100 | pA
Input Offset Current los
-40°C<T,2125°C 150 | pA
Input Voltage Range -40°C<TAs125°C 0 5 V
0V<VeussV 110 | 135 dB
Common -Mode Rejection Ratio CMRR
-40°C<T,<125°C 106 dB
R.=10kQ to Vcu,0.1V<VorsVey-0.1V| 115 | 135 dB
Large-Signal Voltage Gain Avo
-40°C<T,125°C 106 dB
Differential Mode Rin 8 MQ
Input Capacitance,Differential Mode Cinom 2 pF
Input Capacitance,Common Mode Cinem 5 pF
R.=100kQ to Ve 4.996 (4.998
-40°C<T,<125°C 4.985
Output Voltage High Vor
R =10kQ to Veu 4.96 | 4.99
-40°C<T,2125°C 4.9
R.=100kQ to Vcu 1 4 mV
-40°C<T,<125°C 13 | mV
Output Voltage Low Vou
R, =10kQ to Vcu 9 30 | mV
-40°C<T,<125°C 90 | mV
U M W® UTD Semiconductor Co.,Limited
Apr.2025 5 of 19



Www.umw-ic.com U MW ADA40 51
@ @ A 1.8V, Micropower, Zero-Drift, Rail-to-Rail Input
At /Output OpAmps

Parameter Symbol Conditions Min | Typ | Max (Units
Short-Circuit Current lsc Vour=Vsy or GND 15 mA
Closed-Loop Output Impedance Zout f=1kHz, G=10 1 Q

1.8V<Vg 5.5V 110 | 135 dB
Power Supply Rejection Ratio PSRR
-40°C<TAs125°C 106 dB
Supply Current per Amplifier | Vour=Vsy/2 13 17 MA
Sy
ADA4051-1 -40°C=<Tas125°C 20 MA
SR+ R, =10kQ, C,=100pF, G=1 0.06 V/us
Slew Rate
SR- R, =10kQ, C,=100pF, G=1 0.04 V/us
To 0.1%, Vin=1V p-p 110 us
Settling Time ts
R, =10kQ, C,=100pF
Gain Bandwidth Product GBP C.=100pF, G=1 125 kHz
Phase Margin Dy C.=100pF, G=1 40 Degrees
Channel Separation CSs Vin=4.99V, f=100Hz 140 dB
Voltage Noise e,p-p |f=0.1Hz to 10Hz 1.96 bV p-p
Volta ge Noise Density €n f=1kHz 95 nV/AHz
Current Noise Density in f=1kHz 100 fA/NHz

UTD Semiconductor Co.,Limited l l M W®
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7.1 Typical Characteristic

1.8V, Micropower, Zero-Drift, Rail-to-Rail Input
/Output OpAmps
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Figure 1: Input Offset Voltage Distribution

Figure 2: Input Offset Voltage Distribution
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Figure 3: Input Offset Voltage Drift Distribution with

Figure 4: Input Offset Voltage Drift Distribution

Temperature with Temperature
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Figure 5: Input Offset Voltage vs. Input
Common-Mode Voltage

Figure 6: Input Offset Voltage vs. Input

Common -Mode Voltage
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7.2 Typical Characteristic

1.8V, Micropower, Zero-Drift, Rail-to-Rail Input
/Output OpAmps
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Figure 7: Input Bias Current vs. Temperature

Figure 8: Input Bias Current vs. Temperature
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Figure 9: Input Bias Current vs. Common-Mode
Voltage and Temperature

Figure 10: Input Bias Current vs. Common-Mode
Voltage and Temperature
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Figure 11: Output Voltage (Vo) to Supply Rail
vs. Load Current and Temperature

Figure 12: Output Voltage (Von) to Supply Rail
vs. Load Current and Temperature
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A 1.8V, Micropower, Zero-Drift, Rail-to-Rail Input
@ @ A /0
utput OpAmps

7.3 Typical Characteristic
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A 1.8V, Micropower, Zero-Drift, Rail-to-Rail Input
@ @ A /10
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7.4 Typical Characteristic
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Figure 21: . Open-Loop Gain and Phase vs. Frequency | Figure 22: Open-Loop Gain and Phase vs. Frequency
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7.5 Typical Characteristic

1.8V, Micropower, Zero-Drift, Rail-to-Rail Input
/Output OpAmps
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Figure 25: Output Impedance vs. Frequency

Figure 26: Output Impedance vs. Frequency
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Figure 29: PSRR vs. Frequency

Figure 30: PSRR vs. Frequency
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7.6 Typical Characteristic

1.8V, Micropower, Zero-Drift, Rail-to-Rail Input
/Output OpAmps
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Figure 31: Small-Signal Overshoot vs.
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Figure 32: Small-Signal Overshoot vs.
Load Capacitance
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Figure 34: Large-Signal Transient Response
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Figure 36: Small-Signal Transient Response
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A 1.8V, Micropower, Zero-Drift, Rail-to-Rail Input
<§%69 A /0
utput OpAmps

7.7 Typical Characteristic
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7.8 Typical Characteristic

1.8V, Micropower, Zero-Drift, Rail-to-Rail Input

/Output OpAmps
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A 1.8V, Micropower, Zero-Drift, Rail-to-Rail Input
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7.9 Typical Characteristic
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Figure 53: No Phase Reversal Figure 54: No Phase Reversal
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8.1 SC70-5 Package Outline Dimensions
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DIMENSIONS (mm are the original dimensions)

Symbol A A1 A2 b c D E E1 e el L 0

Min 0.90 | 0.00 | 0.90 | 0.15 | 0.08 | 2.05 | 1.15 | 215 | 0.65 | 1.20 | 0.26 7°
Max 110 | 0.10 | 1.00 | 0.35 | 0.15 [ 2256 | 1.35 | 245 | TYP | 1.40 | 0.46 | REF.

UTD Semiconductor Co.,Limited l ' M W®
16 of 19 Apr.2025



WWW.Uumw-ic.com

UMW ADA4051

€D s

1.8V, Micropower, Zero-Drift, Rail-to-Rail Input

/Output OpAmps
8.2 SOT-23-5 Package Outline Dimensions
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\ \
ﬁ
DIMENSIONS (mm are the original dimensions)
Symbol A A1 A2 | A3 b c D E E1 e el L
Min - 0.01 | 1.00 | 0.60 | 0.33 | 0.11 | 2.82 | 260 | 1.50 | 0.90 | 1.90 | 0.30
Max 125 | 0.08 ( 1.20 | 0.70 | 0.41 | 0.20 | 3.02 | 3.00 [ 1.70 | 1.00 | BSC | 0.60
Symbol L1 0
Min 055 | 0°
Max 0.75 8°
U M W® UTD Semiconductor Co.,Limited
Apr.2025 17 of 19
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9.0rdering Information
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/Output OpAmps

J I_I I_I yww: Batch Code

Order Code Marking Package Base QTY Delivery Mode
UMW ADA4051-1AKSZ AQU SC70-5 3000 Tape and reel
UMW ADA4051-1ARJZ AQU SOT23-5 3000 Tape and reel

18 of 19
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10.Disclaimer

UMW reserves the right to make changes to all products, specifications. Customers should obtain the latest version

of product documentation and verify the completeness and currency of the information before placing an order.

When applying our products, please do not exceed the maximum rated values, as this may affect the reliability of the
entire system. Under certain conditions, any semiconductor product may experience faults or failures. Buyers are
responsible for adhering to safety standards and implementing safety measures during system design, prototyping,
and manufacturing when using our products to prevent potential failure risks that could lead to personal injury or

property damage.

Unless explicitly stated in writing, UMW products are not intended for use in medical, life-saving, or life-sustaining
applications, nor for any other applications where product failure could result in personal injury or death. If customers

use or sell the product for such applications without explicit authorization, they assume all associated risks.

When reselling, applying, or exporting, please comply with export control laws and regulations of China, the United
States, the United Kingdom, the European Union, and other relevant countries, regions, and international

organizations.

This document and any actions by UMW do not grant any intellectual property rights, whether express or implied,
by estoppel or otherwise. The product names and marks mentioned herein may be trademarks of their respective

owners.
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