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Features

@ Internally Frequency Compensated for Unity Gain

® Large DC Voltage Gain: 100dB

® Wide Power Supply Range:

LM258/LM258A, LM358/LM358A: 3V~32V (or £1.5V ~ 16V)
LM2904 : 3V~26V (or £1.5V ~ 13V)

® Input Common Mode Voltage Range Includes Ground

@® Large Output Voltage Swing: 0V DC to Vcc -1.5V DC

@® Power Drain Suitable for Battery Operation.

Description
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The LM2904,LM358/LM358A, LM258/LM258A consist 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 voltage. 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. Application areas include transducer amplifier, DC gain blocks and all the
conventional OP-AMP circuits which now can be easily implemented in single power supply

systems.
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Schematic Diagram
(One section only)
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Absolute Maximum Ratings

Parameter Symbol LM258/LM258A LM358/LM358A LM2904 Unit
Supply Voltage Vce +16 or 32 +16 or 32 +13 or 26 \%
Differential Input VVoltage VI(DIFF) 32 32 26 \'
Input Voltage V| -0.3 to +32 -0.3 to +32 -0.3 to +26 \%
\C/)gtcpgu: 58\'/1 OTrtAC;rg;fé?o(iﬁ?Amp) - Continuous Continuous Continuous =
Operating Temperature Range TOPR -25 ~ +85 0~+70 -40 ~ +85 °C
Maximun Junction Temperature | TJMAX) +150 +150 +150 °C
Storage Temperature Range TSTG 65~ +150 -65 ~ +150 -65 ~ +150 °C
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Electrical Characteristics
(Vce = 5.0V, VEE = GND, Ta = 25°C, unless otherwise specified)

LM258 LM358 LM2904
Parameter Symbol Conditions - - - Unit
Min. | Typ. [ Max. |Min. | Typ. | Max. | Min. | Typ. | Max.
VcMm =0V to VCC
Input Offset -1.5V
i oinene Vio VO®) = 1.4V, « |28 (50| - |28 (70| - |28 |70 | &Y
Rs = 0Q
Input Offset
i ho - = | & |30 | « |5 | BO | = 5 | 50 | nA
Input Bias
Gl IBIAS - - | 45 150 | - | 45 | 250 | - | 45 [ 250 | nA
Input Voltage Vce =30V Vce Vce Vcc
Range VIR) | (m2904, vee=26v) | © | ~ |15 O | ~ |as] O | - |45 V
RL ==, VCcC = 30V
(LM2904, Voc=26V) | 08|20 | - |08|20| - |08 ]20 | mA
Supply Current Icc
RL = =, VGG = 5V -~ 08|12 - |08 |12 | - |05 |12 | mA
. Vce =15V,
\L/ij?ae S'gr;?r'] Gv | RL=2kQ 50 |100| - |25 |100| - | 25 [100| - |vimv
9 Vo) = 1V to 11V

VOH) | Vec=30V | RL=2kOQ| 26 | - : [88 | = = | a3 | = & Vv
g“?p”tvc"tage =26Vfor |40 |27 | 28| - |27 | 28| - | 23|24 | - | v
Wing LM2904)

Vo |Vec=5V,Ri=10k@| - | 5 |20 - | 5 | 20 5 | 20 | mV
Common-Mode ;o - 70 |8 | - |65|8 | - |50 |80 | - | dB
Rejection Ratio
Power Supply | popp g 65 [100| - |65 |100| - |50 |100] - | dB
Rejection Ratio
Channel f = 1kHz to 20kHz
Separation CS (Note1) - |48 - - 18R] - = |1 - de
Short Circuit to
GND Isc . - |l40|60 | - 40|60 | - | 40 | 60 | mA

Vi) = 1V,
Vi) =0V,
ISOURCE| y/oe = 15V, 203 | - |20(30 | - |20 3 | - | mA
Vo(p) =2V
Vi(+) =0V, Vi) = 1V,
Output Current Vee = 15V, 10|15 - |10]15| - [10] 15| - | mA
ISINK Su
Vi(+) = OV VI(-) =1V,
vee = 15V, 12 |400 | -~ |42 |100| = = . = HA
Vo(P) = 200mV
Differential
Input Voltage VI(DIFF) 5 5 - [Vee| - - |Veec| - - |Vecc| V
Note:

1. This parameter, although guaranteed, is not 100% tested in production.

WWW.SZTDBDT.COM

, 10




b

Tudi Semiconductor

LSy

Electrical Characteristics (continued)

(Vce= 5.0V, VEE = GND, unless otherwise specified)

The following specification apply over the range of -25°C < TA < +85°C for the LM258; and the 0°C < TA < +70°C

for the LM358; and the -40°C < Ta < +85°C for the LM2904

LM258 LM358 LM2904
Parameter Symbol Conditions - - - Unit
Min. [ Typ. | Max. |Min.|Typ. |Max. | Min. | Typ. |Max.
VcMm = 0V to
Input Offset Vce -1.5V
Voltage VIO Vo) = 1.4V, - - 7.0 - - 9.0 - - [10.0| mV
Rs = 0Q
Input Offset _ o
Voltage Drift AVIOQ/IAT | Rs =0Q - | 7.0 - - | 7.0 - - 7.0 - |pV/eC
Input Offset lho ) N - 100 | - - |150| - | 45 [200| nA
Current
Input Offset .
Gurrent Dt ANOIAT 2 = | 6| = = |40 | = - | 10| - |pArc
Input Bias
Current IBIAS - - 40 | 300 - 40 | 500 | - 40 (500 | nA
Input Voltage Vce = 30V Ve Vce Mee
Range VIR) | m2904 . vec=26w) | @ | ~ |20] | - |=20| % | - |[20] V
: Vce =15V,
\L/i:?ae S'g’:r'] Gv | RL=2.0kQ 25| - | - |15 - | - | 15| - | - |vmv
g Vo) = 1V to 11V
Vce=30V | RL=2kQ | 26 | - - 26 - - 22 - - \
(Vcc =
VoH
g“?p”‘vc’”age ® | 26vior |Re=tokq |27 |28 | - |27 |28| - |23 |24 | - | v
g LM2904)
Vowr) | Vcc =5V, RL=10kQ - 5 20 - 5 20 - 5 20 | mV
Vi) = 1V,
Vi) = 0V, ) . "
ISOURCE VGG = 15V, 10 | 30 10 | 30 10 | 30 mA
A =2V
Output Current o)
Vi) =0V,
ViR =1V,
ISINK | oc = 15v. 5 (8 - 5|8 - | 5] 9 |- | mA
Vo(p) =2V
Differential
Input Voltage | V@IFF) i - | - |vee| - | - |vee| - | - |Vec| V
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Electrical Characteristics (continued)

(Vcc = 5.0V, VEE = GND, Ta = 25°C, unless otherwise specified)

o LM258A LM358A :
Parameter Symbol Conditions - - Unit
Min. | Typ. | Max. |Min.| Typ. | Max.
VcMm = 0V to Vee -1.5V
Input Offset Voltage VIO VO(P) = 1.4V, Rs = 0Q - 1.0 3.0 - 2.0 3.0 mV
Input Offset Current o - - 2 15 - b 30 nA
Input Bias Current IBIAS - - 40 80 - 45 100 nA
Input Voltage Range VI(R) | Vcc =30V 0 - Vf'g 0 - Y—;Cg \Y
RL = «,Vce = 30V - 0.8 2.0 - 0.8 2.0 mA
Supply Current Icc
RL = o, VCcC = 5V - 0.5 1.2 - 0.5 1.2 mA
Large Signal Voltage Vce = 15V, RL=2kQ
Gain Gv VO = 1V to 11V 50 | 100 - 25 | 100 - V/imV
RL=2kQ | 26 - - 26 - V
: VOH | Vcc =30V
Output Voltage Swing RL=10kQ | 27 | 28 - 27 | 28 - \Y
Vo) | Vcce =5V, RL=10kQ - 5 20 - 5 20 mV
Common-Mode
Rejection Ratio CMRR - 70 | 85 - 65 | 85 - dB
Power Supply
Rejection Ratio PSRR - 65 | 100 - 65 | 100 - dB
Channel Separation ES f=1kHz to 20kHz (Note1) | - 120 - - 120 - dB
Short Circuit to GND Isc - - 40 60 - 40 60 mA
Vi) =1V, V|- = 0V i i
ISOURCE | y/o6 = 15V, VOE) = 2V 20 | 30 20 | 30 mA
Vi(+) =1V, VI(-) = 0V i i
Output Current . VCG = 15V, VO(P) = 2V 10 15 10 | 15 mA
INK
Vin+ =0V, Vin() =1V i i
VO(P) = 200mV 12 | 100 12 | 100 pA
Differential Input
Voltage VI(DIFF) - - - | Vec | - = | e |

Note:

1. This parameter, although guaranteed,

is not 100% tested in production.
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Electrical Characteristics (continued)

(Vcc = 5.0V, VEE = GND, unless otherwise specified)
The following specification apply over the range of -25°C < Ta < +85°C for the LM258A,; and the 0°C < Ta < +70°C
for the LM358A

LM258A LM358A
Parameter Symbol Conditions - - Unit
Min. | Typ. | Max. [Min. | Typ. | Max.
Input Offset Voltage VIO gg?np): fY:{%VIgg ;1[')2/ - - 40 - - 5.0 mV
Input Offset Voltage Drift AVIOIAT - - |7.0] 15 - |70] 20 |[pv/eC
Input Offset Current o - - - 30 - - 75 nA
Input Offset Current Drift AlIO/AT - - 10 | 200 | - 10 | 300 | pA/°C
Input Bias Current IBIAS - - 40 | 100 - 40 [ 200 nA
Input Common-Mode _ Vce Vce
Voltage Range VIR) Vg = S . 120 %] |20 L
RL = 2kQ 26 - - 26 - - V
_ VO(H) Vce = 30V
Output Voltage Swing RL=10kQ | 27 | 28 - 27 | 28 - A
Vo(L) Vce = 5V, RL=10kQ - 5 20 - 5 20 mV
Large Signal Voltage Gain Gv ggfp):: ?:// tEL;%OKQ 25 [ - - 15 | - - V/mV
Vi(+) = 1V, Vi) = 0V . i
ISOURCE | \/a( = 15v. Vo) = 2V 10 | 30 10 | 30 mA
Output Current V; VRV P~y
() =BV, V) = N "
ISINK | og = 15V, VO(P) = 2V 5 (9 5 |8 mA
Differential Input Voltage | VI(DIFF) = - = | MEE | - - | Vcc \Y
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Order information

. Marking
Order Number Package Package Quantity On The park
LM258AMX-TUDI SOP8 Tape,Reel, 2500 LM258AMX
LM258MX-TUDI SOP8 Tape,Reel,2500 LM258MX
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Package SOP8
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Dimensions Dimensions
Symbol In Millimeters In Inches
Min Max Min Max
A 1.350 1.750 0.053 0.069
A1 0.100 0.250 0.004 0.010
A2 1.350 1.550 0.053 0.061
B 0.330 0.510 0.013 0.020
C 0.190 0.250 0.007 0.010
D 4.780 5.000 0.188 0.197
E 3.800 4.000 0.150 0.157
E1 5.800 6.300 0.228 0.248
e 1.270TYP 0.050TYP
L 0.400 1.270 0.016 0.050
0 0° 8° 0° 8°
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Important statement:

@ TUDI Semiconductor reserves the right to modify the product manual without prior notice!
Before placing an order, customers need to confirm whether the obtained information is the
latest version and verify the completeness of the relevant information.

@® Any semi-guide product is subject to failure or malfunction under specified conditions. It is
the buyer's responsibility to comply with safety standards when using TUDI Semiconductor
products for system design and whole machine manufacturing.And take the appropriate
safety measures to avoid the potential in the risk of loss of personal injury or loss of property
situation!

@ TUDI Semiconductor products have not been licensed for life support, military, and
aerospace applications,and therefore TUDI Semiconductor is not responsible for any
consequences arising from the use of this product in these areas.

@If any or all TUDI Semiconductor products (including technical data, services) described or
contained in this document are subject to any applicable local export control laws and
regulations, they may not be exported without an export license from the relevant authorities
in accordance with such laws.

@ The specifications of any and all TUDI Semiconductor products described or contained in
this document specify the performance, characteristics, and functionality of said products in
their standalone state, but do not guarantee the performance, characteristics, and
functionality of said products installed in Customer's products or equipment. In order to verify
symptoms and conditions that cannot be evaluated in a standalone device, the Customer
should ultimately evaluate and test the device installed in the Customer's product device.

@ TUDI Semiconductor documentation is only allowed to be copied without any alteration of
the content and with the relevant authorization.TUDI Semiconductor assumes no
responsibility or liability for altered documents.

@ TUDI Semiconductor is committed to becoming the preferred semiconductor brand for
customers, and TUDI Semiconductor will strive to provide customers with better performance
and better quallity products.
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