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1.Description

The UMW OPA2330AIDR of CMOS operational
amplifiers offer precision performance at a very
competitive price. These devices are members
simultaneously provide low offset voltage (50-uV
maximum) and near-zero drift over time and tem-
perature at only 35 pA (maximum) of quiescent
current. The UMW OPA330 family features rail-to-
rail input and output in addition to near-flat 1/f noise
making this amplifier ideal for many applications
and much easier to design into a system. These
devices are optimized for low-voltage operation as

low as 1.8V (£0.9 V) and up to 5.5 V (x2.75V).

3.Applications

Battery-Powered Instruments

= Temperature Measurements

Transducer Applications

Electronic Scales

UMW OPA2330AIDR

50-uV Vos, 0.25-pV/°C, 35-uA CMOS Operational
Amplifiers Zero-Drift Series

2.Features

= Unmatched Price Performance

= | ow Offset Voltage: 50 yV (Maximum)
m Zero Drift: 0.25 yV/°C (Maximum)

= | ow Noise: 1.1 yVpp, 0.1 Hz to 10 Hz
= Quiescent Current: 35 pA (Maximum)
m Supply Voltage: 1.8 Vo 5.5V

= Rail-to-Rail Input and Output

= |nternal EMI Filtering

= Medical Instrumentation
= Handheld Test Equipment

= Current Sense
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4.Bidirectional, Low-Side Current Sense

Ry
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5.Pinning Information

50-uV VOS, 0.25-uV/°C, 35-yA CMOS Operational
Amplifiers Zero-Drift Series

OUT A 8 | V+
-INA A 7 |OUTB
+INA A 6 | -INB
V- 5 |+INB
SOP-8
Pin Functions
PIN
/10 Description
Name SOP SON
-INA 2 2 I Negative (inverting) input signal, channel A
+INA 3 3 I Positive (noninverting) input signal, channel A
-INB 6 6 I Negative (inverting) input signal, channel B
+INB 5 5 I Positive (noninverting)input signal, channel B
OUTA 1 1 Output channel A
ouTB 7 7 Output channel B
V- 4 4 - Negative (lowest) power supply
V+ 8 8 - Positive (highest) power supply
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6.Absolute Maximum Ratings

over operating free-air temperature range (unless otherwise noted)®

Parameter Symbol Min Max |Units
Supply, Vs = (V+) - (V-) 7 %
Voltage
Signal input terminals @(TBD should terminal be pin?) (V-)-0.3 |[(V+)+0.3| V
Signal input terminals @ -10 10 mA
Current
Output short-circuit® Continuous
Operating range Ta -40 150 °C
Temperature | Junction T, 150 °C
Storage Tste -65 150 °C
7.ESD Ratings
Parameter Symbol | Value |Units
Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001™ +4000 \Y
Electrostatic Charged-device model (CDM), per JEDEC specification
Vesp) +4000 \Y
discharge JESD22-C101@
Machine model (MM) +400 \Y
8.Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted)
Parameter Symbol Min Nom Max |Units
Supply voltage (V+)-(V-) | £0.9 (1.8) | +2.5(5) |£2.75(5.5)| V
Specified temperature Ta -40 25 125 °C

UTD Semiconductor Co.,Limited l l M W®
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9.Thermal Information

(SOP)
Parameter Symbol Units

8 Pins
Junction-to-ambient thermal resistance Reua 124 °C/wW
Junction-to-case (top) thermal resistance Reusc(top) 73.7 °C/W
Junction-to-board thermal resistance Ress 64.4 °C/IW
Junction-to-top characterization parameter Wyt 18 °C/W
Junction-to-board characterization parameter Wis 63.9 °C/W
Junction-to-case(bottom)thermal resistance Rescpoy - °C/W

l ' M W® UTD Semiconductor Co.,Limited
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10.Electrical Characteristics

50-uV VOS, 0.25-uV/°C, 35-yA CMOS Operational
Amplifiers Zero-Drift Series

At T,=+25°C, R .=10kQ connected to Vs=1.8V to 5.5V, and Vy=Vour=midsupply (unless otherwise noted).

Parameter Symbol Conditions Min | Typ | Max (Units
Input offset voltage Vos Vg=5V 8 50 WY,
Input offset voltage versus temperature | dVos/dT | At T,=-40°C to +125°C 0.02 | 0.25 |uV/°C
Input offset voltage versus power supply | PSRR | At T,=-40°C to +125°C 1 10 | pVvIvV
Long-term stability (" Vs=1.8V to 5.5V See!"
Channel separation, dc 0.1 pVvV/IV
At 25°C +200 | £500 | pA
Input bias current I
At To=-40°C to +125°C +300 pA
Input offset current los At 25°C 400 |£1000| pA
Input voltage noise density €en f=1kHz 55 nV/AHz
f=0.01Hz to 1Hz 0.3 MVep
Input voltage noise
f=0.1Hz to 10Hz 1.1 MVep
Input current noise in f=10Hz 100 fAINHz
Common-mode voltage range Vem (V-)-0.1 (v+)+0.1[  V
At To=-40°C to +125°C
Common-mode rejection ratio CMRR 100 | 115 dB
(V-)-0.1V < Veu < (V4) + 0.1V
Differential 2 pF
Common-mode 4 pF
At To=-40°C to +125°C
Open-loop voltage gain Aol (V-)+100mV<Vo<(V+) -100mV | 100 | 115 dB
R =10kQ
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Parameter Symbol Conditions Min | Typ | Max (Units
Gain-bandwidth product GBW C.=100pF 350 kHz
Slew rate SR G=+1 0.16 Vius
Voltage output swing from rail At To=-40°C to +125°C 30 [ 100 | mV
Short-circuit current Isc 15 mA
Capacitive load drive C. See Typical Characteristics
Open-loop output impedance f=350 kHz, 1o,=0mA 2 kQ
Specified voltage range Vs 1.8 5.5 Vv
Quiescent current per amplifier la At Ty=-40°C to +125°C, Io=0mA 21 35 MA
Turnon time V=5V 100 us

(1) 300-hour life test at 150°C demonstrated randomly distributed variation of approximately 1 pV.
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11.1 Typical characteristic
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Figure 1: Offset Voltage Production Distribution Figure 2: Open-Loop Gain vs Frequency
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Figure 3: Common-Mode Rejection Ratio vs Frequency | Figure 4: Power-Supply Rejection Ratio vs Frequency
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Figure 5: Output Voltage Swing vs Output Current Figure 6: Input Bias Current vs Common-Mode Voltage
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11.2 Typical characteristic

50-uV VOS, 0.25-uV/°C, 35-yA CMOS Operational
Amplifiers Zero-Drift Series
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Figure 7: Input Bias Current vs Temperature

Figure 8: Quiescent Current vs Temperature
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Figure 11: Positive Overvoltage Recovery

Figure 12: Negative Overvoltage Recovery
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11.3 Typical characteristic
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Figure 13: Settling Time vs Closed-Loop Gain Figure 14: Small-Signal Overshoot vs Load Capacitance
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Figure 16: Current and Voltage Noise Spectral

Figure 15: 0.1-Hz to 10-Hz Noise R R
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Figure 17: Input Bias Current vs Input Differential Voltage
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12.SOP-8 Package Outline Dimensions
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DIMENSIONS (mm are the original dimensions)

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

Min 1.350 [ 0.000 | 1.350 | 0.330 | 0.170 | 4.700 | 3.800 | 5.800 | 1.270 | 0.400 | O©°

Max 1.750 [ 0.100 | 1.550 | 0.510 | 0.250 | 5.100 | 4.000 | 6.200 | BSC | 1.270| 8&°
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13.0rdering information

50-uV VOS, 0.25-uV/°C, 35-yA CMOS Operational

H H H H

L

OPA2330

UMW yyww

H H H H

Amplifiers Zero-Drift Series

yy: Year Code
ww: Week Code

Order Code Package Base QTY Delivery Mode
UMW OPA2330AIDR SOP-8 2500 Tape and reel
UTD Semiconductor Co.,Limited U M W®
12 of 13 May.2025
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14.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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