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MAX74841

Low Noise, Low Input Bias Current, Precision Operational Amplifier

FEATURES

Fast settling time: 500ns to 0.1%

Low offset voltage: 2mV maximum
Low TCVqs: 1.7uV/°C typical

Low input bias current: 25pA typical
Dual-supply operation: 5V to +15V
Low noise: 8nV/y/Hz typical at f = 1kHz
Low distortion: 0.0005%

No phase reversal

Unity-gain stable

APPLICATIONS

Instrumentation

Multipole filters

Precision current measurement
Photodiode amplifiers

Sensors

Audio
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GENERAL DESCRIPTION

The MAX74841 is a dual-junction field effect transistor
(JFET) amplifier that features low offset voltage, input
bias current, input voltage noise, and input current
noise.

Low offsets, low noise, and low input bias current makes
this amplifier especially suitable for high-impedance
sensor amplification and precise current measurements
using shunts. DC precision, low noise, and fast settling
time combine to deliver superior accuracy in medical
instruments, electronic measurement, and automated
test equipment. The MAX74841 maintains its fast settling
performance even with substantial capacitive loads, in
contrast to many competitive amplifiers. The MAX74841
does not suffer from output phase reversal when input
voltages exceed the maximum common-mode voltage
range compared to many older JFET amplifiers.

Fast slew rate and strong stability with capacitive loads
make the MAX74841 a perfect fit for high performance
filters. Low input bias currents, low offset, and low noise
enable photodiode amplifier circuits to achieve a wide
dynamic range. Low noise and distortion, high output
current, and excellent speed make the MAX74841 an ex-
cellent choice for audio applications.

The MAX74841 is available in 8-lead [MSOP] (RM-8)
package and operates at the extended industrial temper-
ature range from -40°C to +125°C.
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MAX74841

SPECIFICATIONS

Electrical Characteristics

At Vg=+15V,Vcy =0V, Ty = 25°C, unless otherwise noted.

Table 1. Electrical Characteristics

PARAMETER SYMBOL CONDITIONS MIN VP MAX UNIT
INPUT CHARACTERISTICS
0.3 2 mV
Offset Voltage Vos
~40°C < T, <+125°C 18 mv
. 25 100 pA
Input Bias Current g
~40°C < T, <+125°C 10 nA
6 75 pA
Input Offset Current los
~40°C < T, <+125°C 0.5 nA
. Cinow Differential-mode 125 pF
Input Capacitance
Cinem Common-mode 115 pF
Input Voltage Range -135 +13.0 v
Common-Mode Rejection Ratio CMRR | Vey=-12.5Vto +12.5V 86 108 dB
Large-Signal Voltage Gain Ayo R =2kQ, Ve =0V, Vo =-13.5Vto +13.5V 101 105 dB
Offset Voltage Drift AVos/AT 17 12 wv/°C
OUTPUT CHARACTERISTICS
Output Voltage High Vou R, = 10kQ +14.0 +14.2 Vv
Output Voltage Low Vo  |RL=10kQ,-40°C<T,<+125°C -149 146 v
Output Voltage High Vou R =2kQ +13.8 +14.1 Vv
Output Voltage Low VoL R =2kQ,-40°C< T, <+125°C -14.8 -145 v
. R, =600Q +13.5 +13.9 Vv
Output Voltage High Vo
R, =6000, -40°C < Ty < +125°C +114 v
R, =600Q -143 -13.8 Vv
Output Voltage Low VoL
R, =6000, -40°C < T, <+125°C -121 v
Output Current lout 70 mA
POWER SUPPLY
Power-Supply Rejection Ratio PSRR | Vg=14.5Vto£18V 86 130 dB
Supply Current/Amplifier [ Vo=V 22 25 mA
u u ifi
PPy P S [a0C<T, <+125%C 26 mA
DYNAMIC PERFORMANCE
Slew Rate SR R =2kQ 20 V/us
Gain Bandwidth Product GBP 8 MHz
L T00.1%, 0V to 10V step, G=+1 0.5 Us
Settling Time ts
To 0.01%, OV to 10V step, G=+1 0.9 1
Total Harmonic Distortion (THD) + Noise THD+N | 1kHz,G=+1,R =2kQ 0.0005 %
Phase Margin by 52 Degrees
NOISE PERFORMANCE
Voltage Noise Densit e f= 1kt 50 0 nWAHa
i i
8 y " f=10kHz 76 nV/yHz
Peak-To-Peak Voltage Noise e,p-p | 0.1Hz to 10Hz bandwidth 24 5.2 uvp-p
analog.com Rev.0|30f13
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ABSOLUTE MAXIMUM RATINGS

Table 2. Absolute Maximum Ratings

PARAMETER RATING

Supply Voltage +18V
Input Voltage Vg
Output Short-Circuit Duration to GND Indefinite
Temperature

Storage Range -65°C to +150°C

Operating Range -40°Cto +125°C

Junction Range -65°C to +150°C

Lead (Soldering, 10sec) 300°C

Stresses at or above those listed under Absolute Maximum Ratings may cause permanent damage to the product. This
is a stress rating only; functional operation of the product at these or any other conditions above those indicated in
the operational section of this specification is not implied. Operation beyond the maximum operating conditions for
extended periods may affect product reliability.

Thermal Resistance

Thermal performance is directly linked to printed circuit board (PCB) design and operating environment. Careful
attention to PCB thermal design is required.

0,4 is the natural convection junction-to-ambient thermal resistance measured in a one cubic foot sealed enclosure.
B¢ is the junction-to-case thermal resistance.

Table 3. Thermal Resistance

PACKAGE TYPE 0 0y UNIT
8-Lead [MSOP] (RM-8) 210 45 °C/W

Electrostatic Discharge (ESD) Ratings

The following ESD information is provided for handling of ESD-sensitive devices in and ESD-protected area only.
Human body model (HBM) per ESDA/JEDEC JS-001-2011 applicable standard.

ESD Ratings for MAX74841

Table 4. MAX74841, 8-Lead [MSOP] (RM-8)

ESD MODEL WITHSTAND THRESHOLD (V) CLASS
HBM | 2000 2
ESD Caution
A ESD (electrostatic discharge) sensitive device. Charged devices and circuit boards can discharge without detection.
Although this product features patented or proprietary protection circuitry, damage may occur on devices subjected to high
‘m energy ESD. Therefore, proper ESD precautions should be taken to avoid performance degradation or loss of functionality.

analog.com Rev.0|40f13
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PIN CONFIGURATION AND FUNCTION DESCRIPTIONS

Table 5. Pin Function Descriptions

OUTA |1 8 |V+
-INA[2|MAX74841[7]ouTtB
TOP VIEW
HNALS (Not to Scale) |2 -INB

V-4 5 |+INB

Figure 1. 8-Lead [MSOP] (RM Suffix)

PIN NUMBER MNEMONIC DESCRIPTION
1 OUTA Output Channel A.
2 -INA Inverting Input Channel A.
3 +INA Noninverting Input Channel A.
4 V- Negative Supply Voltage.
5 +INB Noninverting Input Channel B.
6 -INB Inverting Input Channel B.
7 OuTB Output Channel B.
8 V+ Positive Supply Voltage.

analog.com
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TYPICAL PERFORMANCE CHARACTERISTICS

120

-
o
o

=]
o

60

40

NUMBER OF AMPLIFIERS

20

T T
Vgy = #15V
Ta=25°C

-05 04 -03 -02 01 0 01 02 03 04 05

INPUT OFFSET VOLTAGE (mV)

Figure 2. Input Offset Voltage Distribution

30

25

T T
Vgy = 15V

20

NUMBER OF AMPLIFIERS

2 3
TcVos (BVI°C)

Figure 3. TCV s Distribution

1OKEEEEEEEEE%%

|

=
(=
o

INPUT BIAS CURRENT (pA)

‘

1

—-40 -25 -10

analog.com

5 20 35 50 65 80 95 110 125
TEMPERATURE (°C)

Figure 4. Input Bias Current vs. Temperature
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Figure 5. Input Offset Current vs. Temperature
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TYPICAL PERFORMANCE CHARACTERISTICS
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Figure 10. Open-Loop Gain and Phase vs. Frequency
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Figure 11. Closed-Loop Gain vs. Frequency
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Figure 12. CMRR vs. Frequency
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Rev.0|70f13


https://www.analog.com/MAX74841
http://www.analog.com/en/index.html

MAX74841

TYPICAL PERFORMANCE CHARACTERISTICS
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Figure 15. Voltage Noise Density vs. Frequency
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TYPICAL PERFORMANCE CHARACTERISTICS
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THEORY OF OPERATION

The MAX74841 is a dual, precision JFET-input operational amplifier that integrates low input bias current, low broad-
band voltage noise, high DC open-loop gain, and fast dynamic performance within a single, unity-gain stable device.

The MAXT74841 delivers high DC accuracy and rapid transient response for signal-conditioning applications, which
include photodiode transimpedance amplifiers, high-impedance sensor front ends, precision instrumentation, active
filters, and low-distortion audio stages. Key performance highlights include 25pA typical input bias current, 8nV/vHz
voltage noise density, 105dB open-loop gain, a 20V/us slew rate, and a 500ns settling time, which allow the device to
process both slowly varying DC signals and fast analog waveforms.
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APPLICATIONS INFORMATION
Input Overvoltage Protection

The MAX74841 includes internal protective circuitry that allows either input terminal to withstand voltages up to 0.7V
beyond the supplies without sustaining damage. Use a series resistor to limit the input current for higher input voltages.
Use the following formula to determine the resistor value:

VIN—V
IS < S W

With a low offset current of typically 0.5nA up to 125°C, use a higher resistor values in series with the inputs. A 5kQ
resistor protects the inputs from voltages as high as 25V beyond the supplies and adds less than 10uV to the offset.

Capacitive Load Drive

The MAX74841 remains unconditionally stable at all gains in both inverting and noninverting configurations. Each device
can drive a capacitive load of up to 1000pF in the worst-case unity-gain configuration without oscillating.

However, as with most amplifiers, driving larger capacitive loads in a unity-gain configuration can cause excessive
overshoot and ringing, or even oscillation. A simple snubber network significantly reduces the amount of overshoot
and ringing, see Figure 23. The advantage of this configuration is that the output swing of the amplifier is maintained,
because Rg is outside the feedback loop.

Figure 23. Snubber Network Configuration

Figure 24 shows a scope plot of the output of the MAX74841 in response to a 400mV pulse. The circuit uses a positive
unity-gain configuration (worst-case condition) and drives a 500pF load.

T T
Vsy = 15V
L c, = 500pF
R_ = 10kQ

Vyvov

VOLTAGE (200mV/DIV)

TIME (1ps/DIV)

041

Figure 24. Capacitive Load Drive Without Snubber

Using the snubber circuit reduces the overshoot from 55% to less than 3% with the same load capacitance. Figure 25
shows that using the snubber circuit virtually eliminates ringing.
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APPLICATIONS INFORMATION
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Figure 25. Capacitive Load with Snubber Network

042

The optimum values of Rg and Cg are determined experimentally based on the load capacitance and input stray

capacitance. Table 6 provides several values that can be used as starting points.

Table 6. Optimum Values for Capacitive Loads

Con Rs () Cs

500pF 100 Inf
F 70 100pF
50F 60 300pF

analog.com
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OUTLINE DIMENSIONS
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Ordering Guide

COMPLIANT TO JEDEC STANDARDS MO-187-AA
Figure 26. 8-Lead Mini Small Outline Package [MSOP]

(RM-8)
Dimensions shown in millimeters

10-07-2009-8

Updated: August 06, 2026

MODEL! TEMPERATURERANGE ~ PACKAGE DESCRIPTION PACKING QUANTITY PACKAGE OPTION MARKING CODE
MAX74841ARMZ -40°Cto +125°C 8-Lead [MSOP] Tube, 50 RM-8 A6X
MAX74841ARMZ-R7 -40°Ct0 +125°C 8-Lead [MSOP] Reel7, 1000 RM-8 A6X
MAX74841ARMZ-RL -40°Cto +125°C 8-Lead [MSOP] Reel, 3000 RM-8 A6X

1 7 =RoHS Compliant Part.

Legal Terms and Conditions

Analog Devices, Inc. (“ADI”) believes the information in this data sheet is accurate and reliable as of its date of publication and provides it “as is” without any representation or warranty of any kind.

ADI reserves the right to make changes, corrections, modifications, enhancements, improvements, and other updates to the information described in this data sheet, with use of the product subject to
ADI’s Terms and Conditions of Sale, available on Analog.com. ANALOG DEVICES word mark and logo, AD, and ADI are registered trademarks and trademarks owned by ADI. This data sheet, trademarks,
and its content are owned by ADI and may not be reproduced, distributed, or used except with ADI’s prior written authorization. TO THE MAXIMUM EXTENT PERMITTED BY LAW, IN NO EVENT SHALL ADI
BE LIABLE FOR ANY DAMAGES WHATSOEVER, WHETHER DIRECT OR INDIRECT, ARISING OUT OF OR IN CONNECTION WITH THE USE OF, INABILITY TO USE, OR RELIANCE UPON THIS DATA SHEET OR THE

INFORMATION CONTAINED HEREIN.
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