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DUAL OPERATIONAL AMPLIFIERS

GENERAL DESCRIPTION

The LM358A consists of two independent, high-gain, internally
frequency-compensated operational amplifiers, which were
designed specifically to operate from a single power supply over a
wide range of voltages. The device operation from split power
supplies is also possible and the low power supply current drain is
independent of the magnitude of the power supply voltage.

Its application areas include transducer amplifiers, dc gain blocks
and all the conventional operational amplifier circuits.

FEATURES

Wide range of supply voltages

Low supply current drain independent of the supply
voltage

Low input biasing current

Low input offset voltage and offset current

Input common-mode voltage range including the Ground
Differential input voltage range equal to the power
supply voltage

DC voltage gain 100 V/mV (typ.)

Internal frequency compensation

ORDERING INFORMATION

PIN1

SOP8

PIN1

DIP8

APPLICATIONS

e  Transducer amplifiers

e Dcgain blocks

e Conventional op-amp circuits in single
power supply systems

DEVICE Package Type MARKING Packing | Packing Qty
LM358AN DIP8 LM358A TUBE 2000/box
LM358AM/TR SOP8 LM358A REEL 2500/reel
PIN CONFIGURATION
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ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Ratings

Supply voltage Ve 40V

Input voltage Vin -0.3V to +45V
Input current Iin 50mA at V,y =-0.3V
Maximum output current lout 100mA
Maximum Operating Junction Temperature T, -40°C to 125°C
Storage Temperature Range Tste -65°C to 150°C
Lead Temperature (soldering, 10 seconds) - 260°C

ESD protection (HBM) - 700V
RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Ratings

Input Voltage Vin 36V

Junction Temperature T -40°C to +85°C

ELECTRICAL CHARACTERISTICS

(At specified free-air temperature, V¢ = 5V, unless otherwise specified)

Parameter Symbol | Conditions Min Typ | Max Unit
Input Offset Voltage Vio Vee =5V to MAX, 25°C 3 7 mv
¥'§;1\{£{*}mi”)' Full range 9
Average Temperature oVio Full range 7 uv/°c
Coefficient of Input Offset
Voltage
Input Offset Current lo Vo = 1.4V 25°C 2 50 nA
Full range 150
Average Temperature alo Full range 10 pA/°C
Coefficient of Input Offset
Current
Input Bias Current lis Vo =1.4V 25°C -20 -250 nA
Full range -500
Common-mode Input Voltage | Vi Ve =5V to MAX 25°C 0to Vcc-1.5 Y
Range Full range 0 to Vcc-2.0
High-level Output Voltage Von Ve = MAX, R =2kQ | Fullrange | 26 Vv
Ve = MAX, R >10kQ | Full range 27 28
Low-level Output Voltage Vol R.>10kQ Full range 5 20 mV
Large-signal Differential Avp Vee =15V, 25°C 100 V/mv
VolfagegAmplification \R’OgT;ka’ to 11V, Full ran 2 !
L= ge 15
Common-mode Rejection CMRR Ve =5V to MAX, 25°C 65 80 dB
Ratio Vic = VICR(min)
Supply Voltage Rejection ksvr Vee =5V to MAX 25°C 65 100 dB
Ratio (AVcc/AV )
Crosstalk Attenuation Vo1/Vo2 | f=1kHz to 20 kHz 25°C 120 dB
Output Current lour Vee =15V, 25°C -30 -50 mA
Vip=1V, V=0 Fullrange | -20
Vee =15V, 25°C 15 35
Vip=-1V, Vo=15V Full range | 7
Vee =15V, 25°C 15 28 mA
Vip=-1V, V=2V
Vip=-1V, 25°C 12 50 pA
Vo =200mV
Short-circuit Output Current | los Vip=-1V, Vo =15V 25°C 50 |70 mA
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Supp]y Current (two lec Vo =2.5V, No load Full range 0.7 1.2 mA

v Vee = MAX, Full range 1 2
amplifiers) Vo = 0.5V, No load

Slew Rate SR Vee = 15V, 25°C 0.7 V/us
Viy=0.5to 3V,

R, =2kQ, C, = 100pF,
unity gain

Gain Bandwidth GBW Ve = 30V, 25°C 700 kHz
f=100kHz,
Vi = 10mV, R, = 2kQ,
C, = 100pF

Total Harmonic Distortion THD f = 1kHz, A, = 20dB, 25°C 0.04 %
R|_ = ZkQ, Vo = vap,
C, = 100pF,

*All characteristics are measured under the open-loop conditions with zero common-mode input voltage, unless
otherwise specified. MAX V for testing purposes is 36V, V¢ max = 40V. Full range is -40°C to +125°C.
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BLOCK DIAGRAM
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Typical Single-Supply Applications

(V* =5.0 Vo)
Non-Inverting DC Gain (0V Output)

+5vV — — — — — —
2]
o
=}
2
=
GAIN= 1+ 2
m
= 101 (AS SHOWN)
0 Vi (mV)
*R not needed due to temperature independent |y
DC Summing Amplifier
(Vines 20 Vpe and Vg 2 0 Vo) Power Amplifier
R1
910k
AL

100k

Vo =0Vpc for Viy = 0 Vpe

Where: Vo=V + V2 - V3 -V, Ay =10

(Vs + Vz) 2 (V3 + Vg) tokeep Vo > 0 Vpe
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“Bl-QUAD"” RC Active Bandpass Filter

R2
100k
Vin O=—AAA—

R3 2
100k

fo =1kHz
Q=50

Av =100 (40 dB)
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Fixed Current Sources Lamp Driver
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Squarewave Oscillator Pulse Generator
A1 R1 IN 914
100k
¢ A AA

0.001F
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PACKAGE
SOP8 Q
B A
IH B HH &
T
ol S
Al
dH88H .
-
L A (/
. H \ \ b 1 0.25
UNIT: mm
DIM. MIN | TYP | MAX | DIM. | MIN | TYP | MAX
A 4.520 | 4.570 | 4.620 | a | 0.400 | 0.420 | 0. 440
Al 0.100 | - [o0.250] b [1.260[1.270 [ 1.280
B 4.800 [ 4.920 [5.100 | Q 0° - 8°
C 5.800 | 6.100 | 6.250
C1 3.800 | 3.900 | 4. 000
D 0.400 | - [0.950
DIP8
D1
B
- | \
D
1 rri1nm
D -
UNIT: mm
|—| I—I I—I 1 DIM. MIN TYP MAX DIM. MIN TYP MAX
A 6.100 | 6.300 | 6.680 a 1.504 | 1.524 | 1.544
a b B 9.000 | 9.200 | 9.500 b - 0. 889 -
D 8.400 | 8.700 | 9.000 c 0.437 1 0.457 | 0.477
D1 7.42 7.62 7.82 d 2.530 2.540 | 2.550
E 3.100 | 3.300 | 3.550 L 0.500 - 0.700
L1 3.000] 3.200 3.600
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Important statement:

Huaguan Semiconductor Co,Ltd. reserves the right to change
the products and services provided without notice. Customers
should obtain the latest relevant information before ordering,
and verify the timeliness and accuracy of this information.

Customers are responsible for complying with safety
standards and taking safety measures when using our
products for system design and machine manufacturing to
avoid potential risks that may result in personal injury or
property damage.

Our products are not licensed for applications in life support,
military, aerospace, etc., so we do not bear the consequences
of the application of these products in these fields.

Our documentation is only permitted to be copied without
any tampering with the content, so we do not accept any
responsibility or liability for the altered documents.
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