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High-Precision, Low-Voltage,

General Description

The MAX480 is a precision micropower operational ampli-
fier with flexible power-supply capability. Its guaranteed
140uV maximum offset voltage (25uV typ) is the lowest of
any micropower op amp. Similarly, input bias current,
input offset current, and drift specifications are within tight
limits.

Both the input and output voltage ranges include the neg-
ative supply rail, allowing maximum signal range capabili-
ty in single-supply applications. The MAX480 operates
with either a single supply ranging from +1.6V to +36V or
dual supplies from 0.8V to £18V. The MAX480 con-
sumes less than 20pA, allowing operation in excess of
10,000 hours from a 250mA-hr lithium coin cell. Even with
a minimal quiescent current, the amplifier sinks or sources
5mA from its output.

The MAX480 is available in 8-pin DIP and SO packages in
commercial, extended, and military temperature ranges.

Applications

Micropower Op Amp

Features
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Single- or Dual-Supply Operation: +1.6V to +36V,
+0.8V to £18V

True Single-Supply Operation: Input and Output
Voltage Ranges Include Ground

2.0pV/°C Max Offset Voltage Drift
20pA Max Supply Current

5mA Min Output Drive

140pV Max Input Offset Voltage

3nA Max Input Bias Current

500V/mV Min Open-Loop Gain
Standard 741 Pinout with Nulling to V-

Ordering Information

PART TEMP. RANGE PIN-PACKAGE

MAX480CPA 0°C to +70°C 8 Plastic DIP
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Precision Micropower Amplifiers MAX480CSA 0C oG il 22
_ _ _ MAX480EPA -40°C to +85°C 8 Plastic DIP
Micropower Signal Processing MAX480ESA 20°C to +85°C 850
Battery-Powered Analog Circuits MAX480MJA -55°C to +125°C 8 CERDIP
Typical Operating Circuit Pin Configuration
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High-Precision, Low-Voltage,

Micropower Op Amp

ABSOLUTE MAXIMUM RATINGS
Supply Voltage (V+ 10 V=) oo +18V

Operating Temperature Ranges

MAX480

Differential Input Voltage ........... ..(V--20V) to (V+ + 20V) MAXABOC A, .ot 0°C to +70°C

Common-Mode Input Voltage ... (V- -20V) to (V+ + 20V) MAXABOE_A.....ocvieeeireeiecteeieete et ve e -40°C to +85°C

Output Short-Circuit DUration ...........cccoeeevveeieerienincnnne Indefinite MAXA480MIA ...ccvveee.. -55°C to +125°C

Continuous Power Dissipation Junction Temperature (Tj) -65°C to +150°C
Plastic DIP (derate 9.09mW/°C above +70°C) ............. 727mwW Storage Temperature RaNge ...........coccovcveevrenne -65°C to +150°C
SO (derate 5.88mW/°C above +70°C) w......orrvvuvrinninnnnss 471mwW Lead Temperature (soldering, 10S€C) .........ccceveverrvevenee. +300°C
CERDIP (derate 8.0mW/°C above +70°C)........cc.cceeeunue 640mwW

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation 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.

ELECTRICAL CHARACTERISTICS

(Vs = 1.5V to £15V, Ta = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Input Offset Voltage Vos 25 140 Y
Input Offset Current los Vem =0 0.2 1 nA
Input Bias Current IB Vem =0 1 3 nA
RL = 100kQ 500 1200
Vs = +15V, —
Vo = +10V RL = 10kQ 200 600
Large-Signal Voltage Gain Avo Rl = 2kQ 75 250 VimV
V+ =5V, V-=0, RL = 100kQ 100 400
1V <Vo <4V RL = 10kQ 50 180
V+=5V,V-=0 0/4
Input Voltage IVR \Y
Vs = +15kV (Note 1) -15/13.5
RL = 10kQ +14 +14.2
Vo Vs = +15V
) RL = 2kQ +11 +12 \
Output Voltage Swing
VoH V+ =5V, V- =0, RL = 2kQ 4.0 4.2
VoL V+ =5V, V- =0, RL = 10kQ 100 500 uv
o ) V+=5V,V-=0,0<Vcm < 4V 85 110
Common-Mode Rejection Ratio CMRR dB
Vs = #15V, -15V < Vcm < 13.5V 90 130
Power-Supply Rejection Ratio PSRR 1.0 12 Y
Slew Rate SR Vs = 15V 5 12 Vims
SUpDly C " | Vs = +1.5V 9 15 A
u urren
i sY Vs = +15V 14 20 H
Capacitive Load Stability Av = +1V/V, no oscillations (Note 2) 250 650 pF
Input Noise Voltage enp-p | fo=0.1Hzto 10Hz, Vs = £15V 3 uVp-p
Differential-Mode Input Resistance RIN Vs = +15V 30 MQ
Common-Mode Input Resistance | Rincm | Vs = £15V 20 GQ
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High-Precision, Low-Voltage,
Micropower Op Amp

ELECTRICAL CHARACTERISTICS

(Vs = 1.5V to £15V, Ta = TmIN to TmAX, unless otherwise noted.)

MAX480C

MAX480E

MAX480M

PARAMETER [SYMBOL CONDITIONS MIN TYP MAX | MIN TYP MAX!| MIN TYP MAX UNITS
Input Offset
Voltage Vos 40 220 50 250 70 300 pv
Input Offset o
Voltage Drift TCVos | (Note 2) 03 20 03 20 0.3 2.0 | pv/°C
Input Offset _
Current los Vem =0 02 20 0.3 20 05 20 nA
Input Bias _
Current I Vem =0 1 3 2 5 3 7 nA
RL = 100kQ 350 950 350 800 60 400
Vs = £15V, RL = 10kQ 130 400 130 400 45 240
| rte-Sianal V= £10V L=
Vz:g&e Igr;?n AVO RL = 2kQ 55 125 55 150 30 110 vimv
9 V+ =15V, RL = 100kQ 50 360 50 280 35 200
V-=0,
1V <Vp < 4V | RL=10kQ 30 150 30 140 22 110
Input Voltage VR V+=5V,V-=0 0/3.5 0/3.5 0/3.5 v
Range Vs = 15V (Note 1) -15/13.5 -15/13.5 -15/13.5
RL = 10kQ +135 +14 +13.5 *14 +13.5 +13.7
Vo Vs = 15V
RL = 2kQ +10.5 +11.8 +10.5 +11.8 +10.5 115 Y
Output Voltage V+=5V,V-=0
Swing VOH RL = 2kO 39 41 39 41 39 41
V+=5V,V-=0
VoL RL = 10kQ 100 500 100 500 100 500 pv
VH=5V, V=0, 85 110 85 110 80 105
Common-Mode 0<Vcm < 3.5V
- . CMRR dB
Rejection Ratio Vs = +15V,
15V < Vo < 13.5V 90 120 90 120 85 115
Power-Supply | popp 10 12 10 12 32 15 | pvnv
Rejection Ratio
Vs =+1.5V 12 25 13 25 15 25
Supply Current Isy HA
Vs = +15V 16 30 17 30 19 30
Note 1: Guaranteed by CMRR test.
Note 2: Guaranteed by design.
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MAX480

High-Precision, Low-Voltage,
Micropower Op Amp

(Ta = +25°C, unless otherwise noted.)
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Typical Operating Characteristics
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High-Precision, Low-Voltage,
Micropower Op Amp

Typical Operating Characteristics (continued)

(Ta = +25°C, unless otherwise noted.)
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MAX480

High-Precision, Low-Voltage,
Micropower Op Amp
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Figure 1. Offset Nulling Circuit Figure 2. Burn-In Circuit

Package Information

SocNERS,

—— 0°-8°
L Lg%l%
R S B R U
INCHES  MILLIMETERS INCHES  MILLIMETERS
MIN | MAX | MIN | MAX MIN | MAX |MIN | MAX | N [NSOI2
A 100530069 135]1.75 D[0189 0197480500 |8 | A
A1/0.004 /0010 | 010 |0.25 D]0.337|0344| 855/8/5|14| B
B|0.014 |0019 | 035|049 D]0.386]|0.394| 9.80]1000]16] C
C|0.007]0010 | 012|025
e 0.050 127 —
E 10150 (0,157 | 3.80(4.00 1. D&E DO NOT INCLUDE MOLD FLASH
H10228[0.2441580[620  * "o Exteed uom (00en
10,010 |0,0201] 0.25/050 3. LEADS TO BE COPLANAR WITHIN
L 10.016 10050 040|127 4. é%ﬁ?guiﬂ%g DIMENSION: MILLIMETER
S, MEETS JEDEC MS012-XX AS SHOWN

IN ABOVE TABLE
6. N = NUMBER OF PINS

AAAXUV eackicE FANILY DUTLINE SOIC 150 | L [ 21-0041 A |

Maxim cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim product. No circuit patent licenses are
implied. Maxim reserves the right to change the circuitry and specifications without notice at any time.
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