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LM741

Ratings"). T; = Ta + (8ja Pp).

Electrical Characteristics note 5) (Continued)

MNote 3: For operation at elevated temperatures, these devices must be derated based on thermal resistance, and TI max. (listed under “Absolute Maximum

Thermal Resistance Cerdip (J) | DIP (N) | HOB8 (H) | SO-8 (M)
8,4 (Junction to Ambient) 100°C/W | 100°C/W | 170°C/W | 195'C/W
8,c (Junction to Case) N/A N/A 25'C/W N/A

Schematic Diagram

Note 4: For supply voltages less than +15V, the absolute maximum input vollage is equal 1o the supply vollage.

Note 5: Uniess otherwise specified, these specifications apply for Vg =
spacifications are limited 1o 0'C € T4 < +70°C

Note 6: Calculated value from: BW (MHz) = 0.35/Rise Tims(us).
Note 7: For military specifications see RETS741X for LM741 and RETS741AX for LM741A.
Note B: Human body madel, 1.5 kil in series with 100 pF.

£15V, -55'C < Ty € +125'C (LM741/LM741A)

For the LM741C/LM741E, these
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General Description

The LMX321/LMX358/LMX324 are single/dual/quad,
low-cost, low-voltage, pin-to-pin compatible upgrades
to the LMV321/LMV358/LMV324 family of general pur-
pose op amps. These devices offer Rail-to-Rail® out-
puts and an input common-mode range that extends
below ground. These op amps draw only 105pA of qui-
escent current per amplifier, operate from a single
+2.3V to +7V supply, and drive 2kQ resistive loads to
within 40mV of either rail. The LMX321/LMX358/LMX324
are unity-gain stable with a 1.3MHz gain-bandwidth
product capable of driving capacilive loads up to
400pF. The combination of low voltage, low cost, and
small package size makes these amplifiers ideal for
portable/battery-powered equipment.

The LMX321 single op amp is available in ultra-small 5-
pin SC70 and space-saving 5-pin SOT23 packages.
The LMX358 dual op amp is available in the tiny 8-pin
S0OT23 package. The LMX324 quad op amp is avail-
able in 14-pin TSSOP and SO packages.

Applications

AKXV

Single/Dual/Quad, General-Purpose,
Low-Voltage, Rail-to-Rail Output Op Amps

Features

¢+ Upgrade to LMV321/LMV358/LMV324 Family
¢ Single +2.3V to +7V Supply Voltage Range

¢ Available in Space-Saving Packages
5-Pin SC70 (LMX321)
8-Pin SOT23 (LMX358)
14-Pin TSSOP (LMX324)

* *

(Vce = +2.7V)

* > >

to Vce - 0.8V
¢ Drives 2k Resistive Loads

1.3MHz Gain-Bandwidth Product
105pA Quiescent Current per Amplifier

No Phase Reversal for Overdriven Inputs
No Crossover Distortion

Rail-to-Rail Output Swing
Input Common-Mode Voltage Range: VEg - 0.2V

Ordering Information

Cellular Phones PART TEMP. RANGE PIN-PACKAGE
Laptops LMX321AXK-T -40°C to +125°C 5 SC70-5
LOW_Power_ LOW_Vonage Appﬁcations LMX321AUK-T -40°C to +125°C 5 80T23-5
Portable/Battery-Powered Equipment LMX358AKA-T ~40°C 1o +125°C 8 SOT23-8
LMX358ASA -40°C to +125°C 8 SO
Cordless Phones
et LMX358AUA 40°C to +125°C 8 pMAX
SeRTtRAE LMX324ASD 40°C 10 +125°C 14 S0
LMX324AUD -40°C to +125°C 14 TSSOP
Selector Guide appears at end of data sheet.
Pin Configurations
TOP VIEW oun [T}~ M
- 2] 1] ine-
. AAXIAN
T o axim iy [I] Lixisg |4 Vee IN|+ 12]Nds
e 1] e B G
IN1-| 2 7 |ouT2 MAXILMN
vie[2] " = Vec[ 4 LMX324 17] e
3 6 ne- -
wG o 2[5 N3+
SC70-5/S0T23-5 el e -] 9 Jns-
SOT23-8/SO/uMAX
our2[ 7] & Jours
TSSOP/SO

Rail-to-Rail is a registered trademark of Nippon Motorola, Ltd.

MAXI

Maxim Integrated Products 1

For pricing, delivery, and ordering information, please contact Maxim/Dallas Direct! at
1-888-629-4642, or visit Maxim’s website at www.maxim-ic.com.

PCEXNTV/BSEXINT/ICEXINT
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Typical Performance Characteristics (continueq)

Open Loop
Frequency Response
120
10 Ta=25C |
e Vg = t15V
S w® |
=
g
wur
2 W
o
L 0
>
: \,\
-0

1 10 180 WK 10K 100K 1M 10M

FREQUENCY (Hz)

Typical Applications™*

Inverting Amplifier

QUTPUT SWING (£V]

Large Signal
Frequency Response

16 T T T
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B
. N
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® 18K 100K

FREQUENCY (Hz)
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Voltage Follower
Pulse Response
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Single/Dual/Quad, General-Purpose,
Low-Volitage, Rail-to-Rail Output Op Amps

Typical Operating Characteristics

(Ta = +25°C, Ve = 0, unless otherwise noted.)

SUPPLY CURRENT PER AMPLIFIER ' INPUT BIAS CURRENT SOURCE CURRENT
vs. SUPPLY VOLTAGE vs. TEMPERATURE vs. OUTPUT VOLTAGE
1680
T T % -10 § 100 = £
= 1o |_Ta= nzs\nc )ﬁg = § Yoo =27 B
= —1" 42 - =
= 12 S z = 10
z - = -3 £ HE=Z o
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= 10 N : 2 1y g 11117 i
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§ . N\ ! E 17 . (Voo = +5V, Vin=Veef2 g s H !
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LMX321/LMX358/LMX324

Single/Dual/Quad, General-Purpose,
Low-Voltage, Rail-to-Rail Output Op Amps

(Ta = +25°C, VEE = 0, unless otherwise noted.)
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Typical Operating Characteristics (continued)
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Single/Dual/Quad, General-Purpose,
Low-Voltage, Rail-to-Rail Output Op Amps

(Ta = +25°C, VEE = 0, unless otherwise noted.)

GAIN AND PHASE vs. FREQUENCY

GAIN AND PHASE vs. FREQUENCY

Typical Operating Characteristics (continued)
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LMX321/LMX358/LMX324

Single/Dual/Quad, General-Purpose,
Low-Voltage, Rail-to-Rail Output Op Amps

ABSOLUTE MAXIMUM RATINGS

Supply Voltage (V¢ to VEE) ..
Differential Input Voltage (V|N+ VLN ) ,,,,,
OUT_ to VEE ..
Output Short- Clrcun Durailon
QUT_ Shoerted to Ve or VEE...
Continuous Power Dissipation (TA - +?G°C)
5-Pin SC70-5 (derate 3. 1mW/°C above +70°C)........... 247mw
5-Pin SOT23-5 (derate 7. 1mW/°C above +70°C) .......571mW
8-Pin SOT23-8 (derate 7.52mW/°C above +70°C) ...... 602mwW

.-0.3V to +8V

________________ VEg to Voo
.~0.3V to (Vce + 0.3V)

...Continuous

8-Pin SO (derate 5.9mW/°C above +70°C)..........c....... 47 1TmW
8-Pin uMAX (derate 4. 5mW/*C above +70°C) ............. 362m\
14-Pin TSSOP (derate 9.1mW/°C above +70°C) ........727mW
14-Pin SO (derate 8.3mW/°C above +70°C)............... BB/MW
Operating Temperature Range .........co.coveeee..-40°C to +125°C

Junction Temperalure. s ntimaas +150°C
Storage Temperature Range ..........cccocvieeeens -65°C to +150°C
Lead Temperature (soldering, 108) ..o +300°C

Stresses beyond those listed under "Absolule Maximum Ratings™ may cause permanent damage lo the device. These are siress ralings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specificalions is not implied. Exposure to
absolute maximum rating conditions for extended periods may alfect device reliability.

ELECTRICAL CHARACTERISTICS

(Voo = +2.7V, VEe = 0, Vout = Veo/2, Vem = 1V, BL > 1MQ, Ta = +25°C unless otherwise noted.)

PARAMETER | symBoL | CONDITIONS MIN TYP  MAX | UNITS
DC Characteristics
Input Offset Voltage Vos 1 6 mV
g:.)f?t Offset Voltage Average TCVOS 6 Vi
Input Bias Current B 18 50 nA
Input Offset Current los 1 8 nA
U atnciode hejeetion CMRR | -0.2V < Vgum < 1.8V 72 92 dB
Ratio
Power-Supply Rejection Ratio PSRR 23V <\Vec <7V, Voutr = 1V 82 96 aB
= : Limit -0.2 18
input Common-Mode Voltage Ve For CMRR > 72dB mi v
Range Typ -0.2 1.9
Large-Signal Voltage Gain AvoL RL = 2k to VEE, 0.3V < Vout < 2.4V 20 120 Vimv
Ve -V 12 50
R = 10kQ to 1.35V L o
. VoL 10 40
Qutput Voltage Swing VouT mV
Vee - VoH 40 110
Rl = 2kQ to 1.35V
VoL 25 60
LMX321 (Single) 105 150
Supply Current lcc LMX358 (Dual) 210 300 pA
LMX324 (Quad) 420 600
AC Characteristics
Slew Rate SR 1V step Input 1 Vips
Gain-Bandwidth Product GBW CL = 200pF 1.3 MHz
Phase Margin oM 64 degrees
Gain Margin GM 24 dB
Input Noise Voltage Density en f= 1kHz 66 nVAHz
Input Current Noise Density in f=1kHz 0.13 pANHz

MAXIMN
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Driftunterdriickung

a) Prinzip Chopperverstirker
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MICROCHIP

TC7652

Low Noise, Chopper-Stabilized Operational Amplifier

FEATURES

B Low Offset Over Temperature Range ............ 10uV
B Ultra-Low Long-Term Drift ................. 150nV/Month
B Low Temperature Drift .......ccecnrsnnssinsannns 100nV/°C
B Low DC Input Bias Current........cccecceunennneen. 15pA
B High Gain, CMRR and PSRR ................. 110dB Min
B Low Input Noise Voltage.......... 0.2uVp.p; DC to 1Hz
B Internally-Compensated for Unity-Gain Operation

B Clamp Circuit for Fast Overload Recovery

PIN CONFIGURATIONS

GENERAL DESCRIPTION

The TC7652 is a lower noise version of the TC7650,
sacrificing some input specifications (bias current and band-
width) to achieve a 10x reduction in noise. All the other
benefits of the chopper technigue are present, i.e. freedom
from offset adjust, drift, and reliability problems from exter-
nal trim components. Like the TC7650, the TC7652 re-
quires only two noncritical external caps for storing the
chopped null potentials. There are no significant chopping
spikes, internal effects or overrange lockup problems.

ORDERING INFORMATION
Cg[i]e ~ e CAE Temp.
Cal2] 13] o K ot [2] Part No. Package Range
INTCLK inpur 3] TC7652CPA _ _

5 I = 2t TC7652CPA 8-Pin Plastic DIP 0°C to +70°C
~INPUT [4] 1] Voo Vss [4] TC7652CPD 14-Pin Plastic DIP 0°C to +70°C
+NPUT [5] 10] ouTPUT

ne [6] o] Slamp

Vss [7] 8] Crer

NC = NO INTERNAL CONNECTION
(MAY BE USED AS INPUT GUARD)
FUNCTIONAL BLOCK DIAGRAM
TC7652
1" 14-PIN DIP ONLY :
1 __
OUTPUT CLAMP OUTPUT CLAMP .
L [ ——O INT/EXT !
NOT ON "Z" PINOUT CIRCUIT
( ) OSCILLATOR |+ 0 Exrcikin |
—1—O CLK OUT i
MAIN i 1
WLIFIER Y OV ———————— =
INPUTS £ O OUTPUT
NULL - Cexr
INTERMOD
COMPARATOR
L l—"
c |
B B B A EXT
NULL
! AMPLIFIER
X &
7/NIL Crer (NOTE 1)
O-——— —8 — — Vgq
NOTE: 1. For 8-pin DIP connect to Vgg, or 10 Cger 0n "Z" pinout.

@ 2001 Microchip Technology Inc.  DS21464A

TC7652-7 9/11/96
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Driftunterdriickung

a) Prinzip Chopperverstirker
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b) Prinzip Verstirker mit Driftkorrektur (Auto—Zero)
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