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MAX44280
1.8V, 50MHz, Low-Offset,

Low-Power, Rail-to-Rail 1/0 Op Amp

General Description

Features

The MAX44280 offers a unique combination of high
speed, precision, low noise, and low-voltage operation
making it ideally suited for a large number of signal pro-
cessing functions such as filtering and amplification of
signals in portable and industrial equipment.

The amplifier features an input offset of less than 50uV
and a high-gain bandwidth product of 50MHz while
maintaining a low 1.8V supply rail. The device is internally
compensated for gains of 5V/V or greater. The device’s
rail-to-rail input/outputs and low noise guarantee maxi-
mum dynamic range in demanding applications such
as 12- to 16-bit SAR ADC drivers. Unlike traditional
rail-to-rail input structures, input crossover distortion is
absent due to an optimized input stage with an ultra-quiet
charge pump.

The MAX44280 includes a fast-power-on shutdown mode
for further power savings.

The MAX44280 operates from a supply range of 1.8V to
5.5V over the -40°C to +125°C temperature range and
can operate down to 1.7V over the 0°C to +70°C tem-
perature range. The MAX44280 is available in a small,
6-pin SC70 package and is also available in a 1mm x
1.5mm thin uDFN (ultra-thin LGA) package.

Ordering Information appears at end of data sheet.

4 Low 1.8V Supply Rail Over the -40°C to +125°C
Range

1.7V Supply Rail Over the 0°C to +70°C Range
50MHz Bandwidth

Low 12.7nV/VHz Input Voltage-Noise Density
Low 1.2fA/NHz Input Current-Noise Density
Low 50uV (max) Vos at +25°C

500fA Low Input Bias Current

750pA Quiescent Current per Amplifier

< 1pA Supply Current in Shutdown

Small, 2mm x 2mm SC70 and 1mm x 1.5mm Thin
UDFN Packages

Low -110dB Total Harmonic Distortion
4 5V/V Minimum Stable Gain
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Applications

Notebooks

3G/4G Handsets

Portable Media Players

Portable Medical Instruments
Battery-Operated Devices
Analog-to-Digital Converter Buffers
Transimpedance Amplifiers
General-Purpose Signal Processing

Typical Application Circuit
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For related parts and recommended products to use with this part, refer to: www.maximintegrated.com/MAX44280.related

For pricing, delivery, and ordering information, please contact Maxim Direct at

1-888-629-4642, or visit Maxim Integrated’s website at www.maximintegrated.com.
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MAX44280

1.8V, 50MHz, Low-Offset,
Low-Power, Rail-to-Rail 1/0 Op Amp

ABSOLUTE MAXIMUM RATINGS

IN4+, IN-, OUT ..o (Vgs - 0.3V) to (Vpp + 0.3V) Thin uDFN (Ultra-Thin LGA)
VDD 10 VGG ittt -0.3V to +6V (derate 2.1mW/°C above +70°C) .......cccccvviiiniinnnn. 110.2mW
SHDN. ..o -0.3V to +6V Operating Temperature Range ...-40°C to +125°C
Output to Short-Circuit Ground Duration ...............ccc..o.coe... 10s Junction Temperature .............c......ooe...
Continuous Input Current into Any Pin.........ccccoiiie +20mA Lead Temperature (soldering, 10s)
Continuous Power Dissipation (Tp = +70°C) Soldering Temperature (reflow) ..o,

SC70 (derate 3.1mW/°C above +70°C)............ccc....... 245mW

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional opera-
tion of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to absolute
maximum rating conditions for extended periods may affect device reliability.

PACKAGE THERMAL CHARACTERISTICS (Note 1)

SC70 Thin uDFN (Ultra-Thin LGA)
Junction-to-Ambient Thermal Resistance (6a) .... 326.5°C/W Junction-to-Ambient Thermal Resistance (8a) ....... 470°C/W
Junction-to-Case Thermal Resistance (8y¢) ............. 115°C/W Junction-to-Case Thermal Resistance (8,¢) ............ 120°C/W

Note 1: Package thermal resistances were obtained using the method described in JEDEC specification JESD51-7, using a four-layer
board. For detailed information on package thermal considerations, refer to www.maximintegrated.com/thermal-tutorial.

ELECTRICAL CHARACTERISTICS

(Vpp = 3.3V, Vgg = 0V, V|Ng = VIN- = VDD/2, RL = 10kQ to Vpp/2, VSHDN = Vpp, Ta = -40°C to +125°C. Typical values are at
Ta = +25°C, unless otherwise noted.) (Note 2)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS

DC CHARACTERISTICS

Input Voltage Range ViN+ VIN- | Guaranteed by CMRR test -0.1 JY%D1 \Y
Ta = +25°C 10 50

Input Offset Voltage Vos Ta = -40°C to +125°C after calibration 100 uv
Ta =-40°C to +125°C 500

Input Offset Voltage Drift Vos - TC 0.8 5 pv/eC
Ta = +25°C 0.01 0.5

Input Bias Current (Note 3) Ig Ta =-40°C to +85°C 10 pPA
Ta =-40°C to +125°C 100

Input Capacitance CiN 0.4 pF

Common-Mode Rejection Ratio CMRR Vem = -0.1V to (Vpp + 0.1V) 75 90 dB
0.4V <Voyt < Vpp - 0.4V, Royt = 10kQ 100 115

Open-Loop Gain AoL 0.4V <Voyt < Vpp - 0.4V, Royt = 600Q 91 100 dB
0.4V <Voyt < Vpp - 0.4V, Royt = 32Q 80

Output Short-Circuit Current Isc To Vpp or Vss 85 mA

Maxim Integrated 2
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MAX44280

1.8V, 50MHz, Low-Offset,
Low-Power, Rail-to-Rail 1/0 Op Amp

ELECTRICAL CHARACTERISTICS (continued)
(Vpp = 3.3V, Vgg = 0V, V|Ng = VIN- = Vpp/2, RL = 10kQ to Vpp/2, VsapN = Vpp, Ta = -40°C to +125°C. Typical values are at
Ta = +25°C, unless otherwise noted.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Rout = 10kQ 20
VoL -
R = 600Q 50
Vss ouT
) Rout = 32Q 400 700
Output Voltage Swing mV
Rout = 10kQ 10
Vpp -
R = 600Q 40
Vo out
Rout = 32Q 400 800
AC CHARACTERISTICS
Input Voltage-Noise Density en f = 10kHz 12.7 nVA/Hz
Input Current-Noise Density in f = 10kHz 1.2 fANHzZ
Gain-Bandwidth Product GBWP 50 MHz
Minimum Stable Gain AMIN 5 VIV
Slew Rate SR 30 V/us
) : Vourt = 2Vp-p, Vpp = 3.3V, Ay = 5V/V,
Setling Time C| = 30pF (load), settle to 0.01% 06 KS
. No sustained oscillation, 5V/V 80
Capacitive Load CLoaD - — pF
No sustained oscillation, 10V/V 500
Total Harmonic Distortion THD f=10kHz Vo = 2Vp.p. Ay = SVIV, -110 dB
Rout = 10kQ
. . AVoyt = 0.2V, Vpp = 3.3V Ay = 5V/V;
Output Transient Recovery Time Rs = 200, C| = 1nF (load) 1 us
POWER-SUPPLY CHARACTERISTICS
Guaranteed by PSRR 1.8 55
Power-Supply Range Vbp \
Ta =0°C to +70°C 1.7 55
Power-Supply Rejection Ratio PSRR Vom = Vpp/2 82 95 dB
Quiescent Current IpD 750 1200 pA
Shutdown Supply Current ISHDN 1 pA
Shutdown Input Low ViL 0.7 V
Shutdown Input High ViH 1.3 V
Output Leakage Current in
Shutdown SHDN 100 PA
Shutdown Input Bias Current /i 1 pA
Shutdown Turn-On Time {SHDN 15 us
Turn-On Time toN 10 ms
Note 2: All devices are 100% production tested at Ta = +25°C. Temperature limits are guaranteed by design.
Note 3: Guaranteed by design.
Maxim Integrated 3



MAX44280

1.8V, 50MHz, Low-Offset,
Low-Power, Rail-to-Rail 1/0 Op Amp

Typical Operating Characteristics

(Vpp = 3.3V, Vgg = OV, ViNg = VIN- = VDD/2, R = 10kQ to Vpp/2, VsHDN = VpD, Ta = -40°C to +125°C. Typical values are at
Ta = +25°C, unless otherwise noted. All devices are 100% production tested at Ta = +25°C. Temperature limits are guaranteed by design.)

INPUT OFFSET VOLTAGE INPUT OFFSET VOLTAGE
vs. COMMON-MODE VOLTAGE vs. SUPPLY VOLTAGE INPUT Vgs HISTOGRAM
60 - 100 | 5 25 s
5 80 s £
40 3 Ta=-40°C g g
s H s 60 E = 2 B
8 g g EZ’VJ
2 i g I ><T,;:+25°0 £ 1
E 0 ™ Ta=-40°C = 0 SN 3
7] 7] S
5 ’j\>\< l / g 2 = =)
5 20 [ - S ® o~ T =
< T - =N &5
= o = .
S ? | = Ta=+125°C &
Ta=+125°C 0
-60 L . -100 0
05 0 05 10 15 20 25 30 35 15 20 25 30 35 40 45 50 55 45 40 5 0 5 10 15 20 2%
COMMON-MODE VOLTAGE (V) SUPPLY VOLTAGE () INPUT OFFSET VOLTAGE (4V)
OUTPUT VOLTAGE LOW
INPUT BIAS CURRENT vs. OUTPUT SINK CURRENT
INPUT OFFSET DRIFT HISTOGRAM vs. COMMON-MODE VOLTAGE (VoL - Ve, Vee = 1.8V)
18 . 100 X - 200 .
16 g 80 g 180 g
= E_ 6 S =0 Z
M Tz \ z
g 1 = \. nense | W
% 10 % 20 \\ § 120 -‘rhlerzsoC
s 2 = 100
3 2 A ]
g s 2 ~ S 4 (.
& = \ ! 5 Ta=+125"C
2 6 = 40 Ta=-40°C Ta=+85°C _\ | S 7./
i = = / [
s -60 | \ ) /L Th=-40°C
Ta=+125°C —N\ /4
2 ]:I: 80 2 4
0 -100 | [ N W=
2 15 -1 05 0 050 100 05 0 05 10 15 20 25 30 35 01 1 10 100
18 13 08 03 025 075 125 COMMON-MODE VOLTAGE (V) OUTPUT SINK CURRENT (mA)

INPUT OFFSET DRIFT (uV/°C)
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MAX44280

1.8V, 50MHz, Low-Offset,
Low-Power, Rail-to-Rail 1/0 Op Amp

Typical Operating Characteristics (continued)

(Vpp = 3.3V, Vgg = OV, ViNg = VIN- = VDD/2, RL = 10kQ to Vpp/2, VsHDN = VpD, Ta = -40°C to +125°C. Typical values are at
Ta = +25°C, unless otherwise noted. All devices are 100% production tested at Ta = +25°C. Temperature limits are guaranteed by design.)

OUTPUT VOLTAGE LOW OUTPUT VOLTAGE LOW OUTPUT VOLTAGE HIGH
vs. OUTPUT SINK CURRENT vs. OUTPUT SINK CURRENT vs. OUTPUT SOURCE CURRENT
(VoL - VeE, Vee = 3.3V) (VoL - Ve, Ve = 5V) (Vce - Vou, Vee = 1.8V)
200 T 5 200 T 3 200 2
180 / I g 180 [ g 180 g
= 160 / l z S 160 / z = 160 2
= 10 Th=+25°C ] = 0 =25 [ 5 W Th=+25°C
= 120 = 120 T 120
& & N/ &
5 100 = 100 =100
S / S / s /
= 80 = 80 = 80
5 Tp=+125°C 5 Th=+125°C i 5 Ta=1125°C 1—sf /A
E w0 E w0 E 60 AN
3 & 3 14 3 // |
40 / 40 40 Ta=-40°C
/ Y Y,
W Vi VA4
20 A Th = -40°C —HH 2 A T = -40°C HA] 2
0 et SRR TR 0 =TIl 1 11| ="
0.1 1 10 100 0.1 1 10 100 01 1 10 100
OUTPUT SINK CURRENT (mA) OUTPUT SINK CURRENT (mA) OUTPUT SOURCE CURRENT (mA)
OUTPUT VOLTAGE HIGH OUTPUT VOLTAGE HIGH
vs. OUTPUT SOURCE CURRENT vs. OUTPUT SOURCE CURRENT
(Vee - Vou, Vee = 3.3V) (Vee - Vou, Vee = 5V) SUPPLY CURRENT vs. SUPPLY VOLTAGE
200 T s 200 - 900 —
180 / g 180 5 L é
= 160 1] o= ] E 80 Tho 125 z
T 140 Ta=+25°C z 0 g //T |
] /] ] Ta=+25°C [ = 800 |7 .
I 120 = 120 & Ta=+125°C /J/
7 Vi 3 2 T /
= 100 / = 100 I = 750 //
T
S - = . = [
=) Tho e Th=AC Ll E 6 LR 2 10 J T =-40°C
3 1, 3 I D e U
40 W 40 0 Il 650
20 44 20 — /
==/
0 o 0 & 600
01 1 10 100 0.1 1 10 100 15 20 25 30 35 40 45 50 55
OUTPUT SOURGE CURRENT (mA) OUTPUT SOURCE CURRENT (mA) SUPPLY VOLTAGE (V)
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MAX44280

1.8V, 50MHz, Low-Offset,
Low-Power, Rail-to-Rail 1/0 Op Amp

Typical Operating Characteristics (continued)

(Vpp = 3.3V, Vgg = OV, ViNg = VIN- = VDD/2, R = 10kQ to Vpp/2, VsHDN = VpD, Ta = -40°C to +125°C. Typical values are at
Ta = +25°C, unless otherwise noted. All devices are 100% production tested at Ta = +25°C. Temperature limits are guaranteed by design.)

SHUTDOWN SUPPLY CURRENT

vs. SUPPLY VOLTAGE COMMON-MODE REJECTION RATIO
(VSHDN = VEE) OPEN-LOOP GAIN vs. FREQUENCY vs. FREQUENCY
1 0 ‘ ‘ % 1 40 e e e e . . . E 0 e e e e . . g
= 09 f f / / i 120 L1 L L L | | | é L é
ER Ta=+125°C _| A Z — z SO A A AT A At
= R 7 = =
2 g7 L 1 g 100 TN e A
£ 7 2 40 | A
o 06 = g0 | §5~ L [ [ =) Y
ar / S = b
& 05 // TA:_40°C7 é N % 60 M M M1l Wl Wl Wl
30 | A R e et N R
g 03 A 1,50 & A0 ) w1 A 80 [T T T T
= A
2 0 \ oo o A0 AR AR AT Rt
w 20 | [l L L L L LY L -
01
0 0 L — — — —_ —_ 5\. _1 20 L — — — —_ —_ —_
15 20 25 30 35 40 45 50 55 001 01 1 10 100 1k 10k 100k 0001 0 1 10 100 1k 10k 100k
SUPPLY VOLTAGE (V) FREQUENCY (kHz) FREQUENCY (kHz)
POWER-SUPPLY REJECTION RATIO DC CMRR AND PSRR INPUT VOLTAGE-NOISE DENSITY
vs. FREQUENCY vs. TEMPERATURE vs. FREQUENCY
0 [T T Al -90 . 500 = T
: Ew i LU
20 T e il g 92 |—DC CMRR :OE a0 H S
=y — =
A A A 20 g ~ Z 350 |- e
_ -40 = _//—\\7 \ %
g Ji SR S ~| & i i
& 60 | A z ~— 2 250 i i
& ) = =
P @ 96 N w200 Bl T
80 |- A S| =
& 5150 H it
l 98 A = 100
et a [ = 17 [T 17
100 A UL LN UL LU L DC PSRR "\ Z 5 {
‘ ‘ = 50 AN RN
B0 A1 A 1 1 ST A1 A 100 0 LU T
001 01 1 10 100 1k 10k 100k 50 25 0 25 50 75 100 125 001 01 1 10 100 1k 10k
FREQUENCY (kHz) TEMPERATURE (°C) FREQUENCY (kHz)
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MAX44280

1.8V, 50MHz, Low-Offset,
Low-Power, Rail-to-Rail 1/0 Op Amp

Typical Operating Characteristics (continued)

(Vpp = 3.3V, Vgg = OV, ViNg = VIN- = VDD/2, R = 10kQ to Vpp/2, VsHDN = VpD, Ta = -40°C to +125°C. Typical values are at
Ta = +25°C, unless otherwise noted. All devices are 100% production tested at Ta = +25°C. Temperature limits are guaranteed by design.)

INPUT CURRENT-NOISE DENSITY TOTAL HARMONIC DISTORTION vs. INPUT AMPLITUDE
0.1Hz TO 10Hz OUTPUT-VOLTAGE NOISE vs. FREQUENCY (f = 10kHz, Ve = 5.5V, Ay = 5VN)
e — T 50 o -80 5
£ 45 M§ 85 g
£ 40 3 " E
> !
E 35
; & 30 = 95
0.50v/div [l faRaliy At & 25 = 100
(L ikl S 2 o -
Iy = =
z 20 " ios
= 15
3 e LU M 10—
5 10
P % 05 -115
—— 0 -120
4s/div 10 100 1000 10k 100k 0 05 10 15 20 25 30 35 40 45 50
FREQUENCY (Hz) OUTPUT AMPLITUDE (V)
TOTAL HARMONIC DISTORTION vs. FREQUENCY SMALL-SIGNAL TRANSIENT RESPONSE LARGE-SIGNAL TRANSIENT RESPONSE
(Vour = 2Vp-p) (Ay = 5V/V, RF = 4kQ, Rg = 1kQ) (Ay = 5V/V, Rf = 4kQ, Rg = 1kQ)
’80 — - MAX44280 toc23 MAX44280 toc2:
E " t Lo Lo
g 8 i S NeUT o o
= = 20mV/div INPUT
=] -90 Tt Vee/2 100mV/div
g % i
a
% =100 F=7iTT Voe = 3.3V T
% -105 %%
Z o MmN OUTPUT ouTPUT
2 110 Somv/div 500mV/div
= 415 |1l Vec=5.8V [[[]| Vee/2
LI I RERAR N .
1 10 100 1k 10k 100k 1G 100ns/div 100ns/div

FREQUENCY (Hz)
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MAX44280

1.8V, 50MHz, Low-Offset,
Low-Power, Rail-to-Rail 1/0 Op Amp

Typical Operating Characteristics (continued)

(Vpp = 3.3V, Vgg = OV, ViNg = VIN- = VDD/2, R = 10kQ to Vpp/2, VsHDN = VpD, Ta = -40°C to +125°C. Typical values are at
Ta = +25°C, unless otherwise noted. All devices are 100% production tested at Ta = +25°C. Temperature limits are guaranteed by design.)

PERCENT OVERSHOOT vs. ISOLATION RESISTANCE CAPACITIVE AND RESISTIVE LOAD
RESISTIVE LOAD (VN = 100mVp-p) (RLoap IN SERIES Croap) (RLoap Il CLoAD)
14 9 60 @ 100,000 5
L E UNSTABLE L
12 el E g fSTABLE E\ T g
/’ NI|E e} 5 E: 10,000 \‘ % GAIN = 10V/V E
10 g — Y
= L g w0 S G- svv g \
= = < 1000 \
g 8 2 UNSTABLE TN\ / 3 S==i:
5 &30 w
5 6 = \ 5 100 N T
= =] 3 ra——
] £ 2 GAIN = 10V/V [ i ~ UNSTABLE
4 =] = T I
3 / S‘TABLE; 0 GAIN = SV/V STABLE [ TN
2 10 / 7 UNSTABLE
Ll NV 1
100 1k 10k 100k 0 500 1000 1500 2000 2500 3000 3500 4000 100 1000 10,000
RESISTANCE (€2) CAPACITIVE LOAD (pF) CAPACITIVE LOAD (pF)
POWER-UP TIME TURN-ON TIME FROM SHUTDOWN
MAX44280 toc28 MAX44280 toc29
Do : . d -
VCC ] R nhARRLLLIESLIL EEEECIREEL SHDN
2/div Do N S V/div
oo fo Vss ————
: : _ ! ! : 500mV/div foeii ol
: """"" :
T . Vi Te——————————
GND [ - -2 m——— 5 ]
4ms/div 10ps/div
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MAX44280

1.8V, 50MHz, Low-Offset,

Low-Power, Rail-to-Rail 1/0 Op Amp

Pin Configurations

TOP VIEW L
VoD SHDN ouT
* L6 5 4
INs [ 1 MAX44280 |6 vgp | et
Vss | 2 5 | SHDN MAX44280
IN-| 3 4| out T
b1 b2 g
+ A R
Scro IN+ Vss IN-
THIN uDFN
(Ultra-Thin LGA)
Pin Description
PIN NAME FUNCTION
1 IN+ Positive Input
2 Vgg Negative Power Supply. Bypass with a 0.1uF capacitor to ground.
3 IN- Negative Input
4 ouT Output
5 SHDN Active-Low Shutdown
6 Vbp Positive Power Supply. Bypass with a 0.1uF capacitor to ground.
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MAX44280
1.8V, 50MHz, Low-Offset,

Low-Power, Rail-to-Rail 1/0 Op Amp

Detailed Description

The MAX44280 is a high-speed low-power op amp ideal
for signal processing applications due to the device’s
high precision and low-noise CMOS inputs. The device
self-calibrates on power-up to eliminate effects of tem-
perature and power-supply variation.

The MAX44280 also features a low-power shutdown
mode that greatly reduces quiescent current while the
device is not operational and recovers in 30us.

Crossover Distortion
This op amp features a low-noise integrated charge
pump that creates an internal voltage rail 1V above
Vpp, which is used to power the input differential
pair of pMOS transistors as shown in Figure 1. Such
a unique architecture eliminates crossover distor-
tion common in traditional CMOS input architecture
(Figure 2), especially when used in a noninverting
configuration, such as for Sallen-Key filters.

The charge pump’s operating frequency lies well above
the unity-gain frequency of the amplifier. Thanks to its high-
frequency operation and ultra-quiet circuitry, the charge
pump generates little noise, does not require external
components, and is entirely transparent to the user.

ae

[ >—e

STANDARD INPUT STRUCTURE

INTERNAL
CHARGE
PUMP

'
L

—

MAX44280 INPUTS STRUCTURE

Figure 1. Comparing the Input Structure of the MAX44280 to Standard Op-Amp Inputs

AMPLIFIER OUTPUT

CROSSOVER

/ DISTORTION \

MAX44280

TIME

Figure 2. Crossover Distortion of Typical Amplifiers

Maxim Integrated
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MAX44280
1.8V, 50MHz, Low-Offset,

Low-Power, Rail-to-Rail 1/0 Op Amp

Applications Information

Power-Up Autotrim
The IC features an automatic trim that self-calibrates
the Vpog of this device to less than 50uV of input offset
voltage on power-up. This self-calibration feature allows
the device to eliminate input offset voltage effects due
to power supply and operating temperature variation
simply by cycling its power. The autotrim sequence takes
approximately 10ms to complete and is triggered by an
internal power-on-reset (POR) circuitry. During this time,
the inputs and outputs are put into high impedance and
left unconnected.

Shutdown Operation
The MAX44280 features an active-low shutdown mode
that puts both inputs and outputs into high impedance
and substantially lowers the quiescent current to less
than 1pA. Putting the output into high impedance allows
multiple outputs to be multiplexed onto a single output
line without the additional external buffers. The device
does not self-calibrate when exiting shutdown mode
and retains its power-up trim settings. The device also
recovers from shutdown in under 30ps.

The shutdown logic levels of the device is independent
of supply, allowing the shutdown feature of the device to
operate off of a 1.8V or 3.3V microcontroller, regardless
of supply voltage.

Rail-to-Rail Input/Output
The input voltage range of the IC extends 100mV above
Vpp and below Vgg. The wide input common-mode
voltage range allows the op amp to be used as a buf-
fer and as a differential amplifier in a wide-variety of
signal processing applications. Output voltage high/low
is designed to be only 50mV above Vgg and below Vpp
allowing maximum dynamic range in single-supply appli-
cations. The high output current and capacitance drive
capability of the device make it ideal as an ADC driver
and a line driver.

Maxim Integrated

Input Bias Current
The IC features a high-impedance CMOS input stage
and a specialized ESD structure that allows low-input
bias current operation at low-input, common-mode volt-
ages. Low-input bias current is useful when interfacing
with high-ohmic sensors. It is also beneficial for design-
ing transimpedance amplifiers for photodiode sensors.
This makes the device ideal for ground-referenced medi-
cal and industrial sensor applications.

Active Filters
The MAX44280 is ideal for a wide variety of active filter
circuits that makes use of the wide bandwidth, rail-to-rail
input/output stages and high-impedance CMOS inputs.

Driver for Interfacing with

the MAX11645 ADC

The IC’s tiny size and low noise make it a good fit for driv-

ing 12- to 16-bit resolution ADCs in space-constrained

applications. The Typical Application Circuit shows the

MAX44280 amplifier output connected to a lowpass filter

driving the MAX11645 ADC. The MAX11645 is part of a
family of 3V and 5V, 12-bit and 10-bit, 2-channel ADCs.

The MAX11645 offers sample rates up to 94ksps and
measures two single-ended inputs or one differential
input. These ADCs dissipate 670uA at the maximum sam-
pling rate, but just 6pA at 1ksps and 0.5pA in shutdown.
Offered in the ultra-tiny, 1.9mm x 2.2mm WLP and pMAX-
8 packages, the MAX11645 ADCs are an ideal fit to pair
with the MAX44280 amplifier in portable applications.

Where higher resolution is required, refer to the MAX1069
(14-bit) and MAX1169 (16-bit) ADC families.

11



MAX44280

1.8V, 50MHz, Low-Offset,
Low-Power, Rail-to-Rail 1/0 Op Amp

Chip Information Ordering Information
PROCESS: BiCMOS TOP
PART TEMP RANGE PIN-PACKAGE | o
MAX44280AXT+ -40°C to +125°C 6 SC70 +AED
. .~ 6 Thin pDFN
MAX44280AYT+  -40°C to +125°C (Ultra-Thin LGA) +AZ

+Denotes a lead(Pb)-free/RoHS-compliant package.

Maxim Integrated 12



MAX44280

1.8V, 50MHz, Low-Offset,
Low-Power, Rail-to-Rail 1/0 Op Amp

Package Information

For the latest package outline information and land patterns (footprints), go to www.maximintegrated.com/packages. Note that a

w,on o«

+”, “#”, or “-” in the package code indicates RoHS status only. Package drawings may show a different suffix character, but the

drawing pertains to the package regardless of RoHS status.

PACKAGE TYPE PACKAGE CODE OUTLINE NO. LAND PATTERN NO.
6 SC70 X6SN+1 21-0077 90-0189
6 Thin uDFN
(Ultra-Thin LGA) Y61A1+1 21-0190 90-0233
D 015 REF.
K COMMON_DIMENSIONS

|4_@_.|4_@_.| 3 SYMBOL MIN NOM MAX

z A 0.80 0.95 1.10

‘ ‘ Al 0.00 0.07 0.10

A2 0.80 0.90 1.00

b 0.15 0.22 0.30

i [ || c 0.10 0.14 0.18

MARKING — D 1.85 2.00 215

\ e 0.65 BSC.

HE A | e E 115 1.25 1.35

T T HE 2.00 2.20 2.35

L 026 | 034 0.46

® L1 0.425 TYP.
PIN 1 = 7 = Q1 010 [ 025 [ o040
INDICATOR J \\J \\ EE%ES X6SN—1
- PNl1 |

NOTES:

1. ALL DIMENSIONS ARE IN MILLIMETERS.

2. DIMENSIONS ARE INCLUSIVE OF PLATING

3. DIMENSIONS ARE EXCLUSIVE OF MOLD FLASH & METAL BURR.
4. COPLANARITY 4 MILS. MAX.

/A\ FOOT LENGTH MEASURED AT INTERCEPT POINT BETWEEN
DATUM “A” AND LEAD SURFACE.

MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.

| | | 7. LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY
BASIC DIMENSION ‘e, %0.05.
1 _I_ \ 8. ALL DIMENSIONS COMPLY TO JEDEC MO-203.
AR | | 9. ALL DIMENSIONS APPLY TO BOTH LEADED (=) AND LEAD FREE (+)
‘ | :~: A PACKAGE CODES.

TITLE:
PACKAGE OUTLINE, 6L SC70
APPROVAL

DOCUMENT CONTROL NO.

—DRAWING NOT TO SCALE- 21-0077

[ A
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1.8V, 50MHz, Low-Offset,
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Package Information (continued)

For the latest package outline information and land patterns (footprints), go to www.maximintegrated.com/packages. Note that a

“«on

‘7 #7 or
drawing pertains to the package regardless of RoHS status.

in the package code indicates RoHS status only. Package drawings may show a different suffix character, but the

TOPMARK
“ = I
A\ N
- \ |,
[ ] I
= AA E
[ ] I
/
PIN 1— ] 1 ‘ ‘
MARK D A3 —— |=—
TO0P VIEW SIDE VIEW
B —
SECTION A-A
NOTES:

1. DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE SPECIFIED.
QMARKING SHOWN IS FOR PACKAGE ORIENTATION REFERENCE ONLY. PACKAGE USES 2
CHARACTER PRODUCT CODE.

+0.05.
CALENDAR YEAR BINARY DATE CODE (REFER TO PG, 2 TABLE 1 FOR TRANSLATIOND.
&6 WEEKLY DATE BINARY CODE (REFER TO PG, 2 TABLE 2 FOR TRANSLATIOND.
6. MEETS JEDEC MO-252 VARIATION WAAD.
7. MATERIAL MUST COMPLY WITH BANNED AND RESTRICTED SUBSTANCES SPEC# 10-0131.
8. ALL DIMENSIONS APPLY TO BOTH LEADED <-> AND PbFREE (+> PKG. CODES.

—DRAWING NOT TO SCALE-

A
A

HRHEN

PIN 1
a 0.075x45°

yail

LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY BASIC DIMENSION “e”,

EDTZ'T

Le
BOTTOM VIEW
S
i COMMON  DIMENSIONS
B
9 MIN. NOM, MAX.
A 045 0.50 055
A3 015 REF
D 1.45 150 155
E 095 1.00 1.05
L 0.30 035 0.40
L1 0.00 - 008
L2 0.05 — 010
b 015 0.20 0.25
e 050 BSC.
Pkg. _ _
Rt Y61A1-1, Y61A1-2
TITLE:

PACKAGE OUTLINE
6L ULTRA THIN LGA, 1.5x1.0x0.Smm

APPROVAL [DOCUMENT CONTROL NO. REV.

21-0190 C

b
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MAX44280

1.8V, 50MHz, Low-Offset,
Low-Power, Rail-to-Rail 1/0 Op Amp

Package Information (continued)

For the latest package outline information and land patterns (footprints), go to www.maximintegrated.com/packages. Note that a
“+7, “#”, or “-” in the package code indicates RoHS status only. Package drawings may show a different suffix character, but the

drawing pertains to the package regardless of RoHS status.

TABLE 1 Translation Table for Calendar Year Code

Calendar Year 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
O OO e T CO0 - O - -
O . e ) CO0 - O = 1
CO - ] CO - ) CO0 - - -
N () O O - s ) ] 3

Legend: IMorkecI with bar |:|Blonk space - ho bor required
TABLE 2 Translation Table for Payweek Binary Coding
Payweek 06-11 12-17 18-23 24-29 30-35 36-41 42-47 48-51 52-05

I I DA I DRI
I I I
I B [ I
1 00 \ 1 [0 [

I — —
N ).

Legend: IMorkecI with bar |:|Blonk space - ho bor required
TITLE:
PACKAGE OUTLINE
6L ULTRA THIN LGA, 1.5x1.0x0.5mm
APPROVAL DOCUMENT CONTROL NO. [REV. | p
—~DRAWING NOT TO SCALE— 21-0190 C |7
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Low-Power, Rail-to-Rail 1/0 Op Amp

Revision History

REVISION | REVISION PAGES
NUMBER DATE DESCRIPTION CHANGED
0 12/11 Initial release —
Updated Package Thermal Characteristics, Electrical Characteristics, and Ordering

1 4/12 . 2,3, 12
Information.

2 8/12 Added Note 3 to Electrical Characteristics. 2,3

maxim
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