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1. รายละเอียดตางๆของ IC Op-Amp เบอร LM158 
Electrical Characteristics                   V +  = +5.0V, unless otherwise stated 
 

LM158A LM358A LM158/LM258 Parameter 
 

Conditions 
Min    Typ     Max Min     Typ       Max Min     Typ      Max 

Units 

Input Offset Voltage (Note 7), T A
=  C25  1 2  2 3  2 5 mV 

Input Bias current I IN )(+
or I IN ),(− T A

= , C25

vCM
= OV, (Note 8) 

 20 50 
 

 45 100  45 150 nA 

Input offset current COV TVII ACMININ 25,),()( ==−
−+

 
 2 10  5 30  3 30 nA 

Input Common-Mode 
Voltage Range 

V + = 30V, (Note 9) 

(LM2904V + =26V),T A
= 

 C25

0  5.1−+V
 

0  5.1−+V
 

0  5.1−+V
 

V 

Supply Current Over Full  Temperature Range 

RL
= on All Op Amps ∞

V + =30V (LM2904 V + =26V) 

V + =5V 

 
 
 
 

 
 
1 
0.
5 

 
 
2 

1.2 

     
 
1 
0.
5 

 
 
2 

1.2 

 
 

mA 
mA 

 
Electrical Characteristics           V +  = +5.0V, unless otherwise stated 

LM358 LM2904 Parameter Conditions 
Mi
n 

Typ Max Mi
n 

Ty
p 

Max 
Units 

Input Offset Voltage (Note 7), T A
=  C25  2 7  2 7 mV 

Input Bias current I IN )(+
or I IN ),(− T A

= , C25

vCM
= OV, (Note 8) 

 45 250  45 250 nA 

Input offset current COV TVII ACMININ 25,),()( ==−
−+

 
 5 50  5 50 nA 

Input Common-Mode 
Voltage Range 

V + = 30V, (Note 9) 

(LM2904V + =26V),T A
= 

 C25

0  5.1−+V
 

  5.1−+V
 

V 

Supply Current Over Full  Temperature Range 

RL
= on All Op Amps ∞

V + =30V (LM2904 V + =26V) 

V + =5V 

  
 
1 

0.5 

 
 

2 
1.2 

  
 

1 
0.5 

 
 

2 
1.2 

 
 

mA 
mA 
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Electrical Characteristics 

V +  = +5.0V,( Note 6), unless otherwise stated 
LM158A LM358A LM158/LM258 Parameter Conditions 

Min Typ Max Mi
n 

Typ Max Mi
n 

Typ Max 
Units 

Large Signal 
Voltage Gain 

,,15 25 CV TV A ==+  

,2 Ω≥ kRL
( For V O

 = 1V 

to 11V) 

 
50 
 

 
100 

  
25 

 
100 

  
50 

 
100 

  
V/mv 

Common-Mode 
Rejection Ratio 

,25 CT A =
 

OVV CM = to  VV 5.1−+

70 85  65 85  70 85  dB 

Power Supply 
Rejection Ratio 

V + =5V to 30V 

(LM2904,V =5V to 

26v), =25  

+

AT C

 
65 
 

 
100 

  
65 

 
100 

  
65 

 
100 

  
dB 

Amplifier-to-
Amplifier 
Coupling 

F=1 kHz to 20 kHz, 

A
=

25
(Input Referred), 

(Note 10) 
T C

 -120   -120   -120  dB 

Source 
 

INV + =1V, 

INV − =0V, 

V +  = 15V, 

OV =2V, T =
25

 
A C

 
20 

 
40 

  
20 

 
40 

  
20 

 
40 

  
mA 

INV − +

V C

=1V, V =0V 
IN

+ =15V, 
AT =

25
, 

OV =2V 

 
10 

 
20 

 
 

 
10 

 
20 

  
10 

 
20 

  
mA 

Output 
Curren
t 

Sink 
 
 

INV −

V +

T

=1V, 

IN
=0V 

A
=

25
,

OV =200Mv, 
C

V + =15V 

 
12 
 

 
50 

  
12 

 
50 

  
12 

 
50 

  
Aμ  

Short Circuit to 
Ground 

A
=

25
,(Note 4) T C

V + =15V 

 
 

40 60  40 60  40 60 mA 

Input Offset 
Voltage 

(Note 7)   4   5   7 mV 

Input Offset 
Voltage Drift 

0SR = Ω   7 12  7 20  7  CV /μ  

Input offset 
Current 

( ) ( )IN INI I+ −
−    30   75   100 nA 

Input offset 
Current Drift 

0SR = Ω    
10 

 
200 

  
10 

 
300 

  
10 

 CpA/  

Input Bias Current ( ) ( )IN INorI I+ −
  40 100  40 200  40 300 nA 

Input Common-
Mode 
Voltage Rage 

V +  = 30 V, (Note 9) 

(LM2940, V +  =26V) 

 
0 

  
2−+V

 

 
0 

  
2−+V

 

 
0 

  
2−+V

 

 
V 
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Electrical Characteristics (Continued) 

V + = +5.0V, (Note 6), unless otherwise stated 
LM158A LM358A LM158/LM258 Parameter Conditions 

Min Typ Max Min Typ Max Min Typ Max 
Unit

s 
Large Signal 
Voltage Gain 

V +  =+15V 

(V  = 1V to 11V) 
O

2kR ≥ ΩL
 

 
25 

 
 

  
15 

   
25 

   
V/m

V 

2L kR = Ω  26   26   26   V OHV  V +  = +30V 

(LM2940,V + =26

V) 
10L kR = Ω

 
27 28  27 28  27 28  V 

Output 
Voltage 
Swing 

OLV  
V + = 5V, R  10L k= Ω  5 20  5 20  5 20 mv 

Source 
INV += +1V, =0V, 

INV −

V + = 15V, = 2V 
OV

10 20  10 20  10 20  mA Output 
Current 

Sink 
INV −  =+1V, = 0V, 

INV +

V +  =15V,  = 2v 
OV

10 15  5 8  5 8  mA 

 

Electrical Characteristics 

V + = +5.0V, (Note 6), unless otherwise stated 

LM358 LM2904 Parameter Conditions 

Min Typ Max Min Typ Max 

Units 

Large Signal Voltage 
Gain 

,,15 25 CV TV A ==+  

,2 Ω≥ kRL
( For V O

 = 1V to 11V) 
25 100  25 100  V/mV 

Common-Mode 
Rejection Ratio 

,25 CT A =
 

OVV CM = to  VV 5.1−+

65 85  50 75  dB 

Power Supply 
Rejection Ratio 

V + =5V to 30V 

(LM2904,V =5V to 26v), =25  +

AT C

 
65 

 
100 

  
50 

 
100 

  
dB 

Amplifier-to-Amplifier 
Coupling 

F=1 kHz to 20 kHz, 
AT =

25
 

C

(Input Referred), (Note 10) 

 -120   -120  dB 

Source 
 

INV + =1V, 

INV − =0V, 

V +  = 15V, 

OV =2V, 
AT =

25
 

C

 
 

20 

 
 

40 

  
 

20 

 
 

40 

  
 

mA 

INV −

V

=1V, =0V 
INV +

+ =15V, 
AT =

25
, 

C

OV =2V 

 
10 

 
20 

  
10 

 
20 

  
mA 

Output 
Current  

Sink 

INV − =1V, 

INV + =0V 

AT =
25

,V =200Mv, 
C O

V + =15V 

 
 

12 

 
 

50 

  
 

12 

 
 

50 

  
 

Aμ  
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Short Circuit to Ground 

A
=

25
,(Note 4) T C

V + =15V 

 40 60  40 60 mA 

Input Offset Voltage (Note 7)   9   10 mV 

Input Offset Voltage 
Drift 

0SR = Ω   7   7  /V Cμ  

Input offset Current ( ) ( )IN INI I+ −
−    150  45 200 nA 

Input offset Current Drift 0SR = Ω   10   10  /pA C  

Input Bias Current ( ) ( )IN INorI I+ −
  40 500  40 500 nA 

Input Common-Mode 
Voltage Rage 

V +  = 30 V, (Note 9) 

(LM2940, V +  =26V) 

0  2−+V
 

0  2−+V
 

V 

 
LM358 LM2904 Parameter Conditions 

Min Typ Max Min Typ Max 
Units 

Large Signal Voltage Gain V +  =+15V 

(
OV  = 1V to 11V) 

2L kR ≥ Ω  

 
15 

   
15 

   
V/mV 

2L kR = Ω  26   22   V OHV  V +  = +30V 

(LM2940,V
=26V) 

+

10L kR = Ω  27 28  23 24  V 

Output 
Voltage 
Swing 

OLV  
V + = 5V,  10L kR = Ω  5 20  5 100 mv 

Source 
INV += +1V, 

INV −=0V, 

V + = 15V, 
OV = 2V 

 
10 

 
20 

  
10 

 
20 

 mA Output Current 

Sink 
INV −  =+1V, 

INV += 0V, 

V +  =15V, 
OV  = 2v 

 
5 

 
8 

  
5 

 
8 

 mA 

 

Electrical Characteristics (Note 15) 
For the 331 

Parameter Conditions Min Typ Max Units 
Input Offset Voltage (Note16) 25A CT =  , 50S KR ≤   2.0 7.5 mV 

Input Offset Current (Note16) 25A CT =   6.0 50 nA 
Input Bias Current 25A CT =   100 250 nA 
Voltage Gain 25A CT =  40 200  V/mV 
Response Time (Note17) 25A CT =   200  Sη  

Saturation Voltage 10
IN

mVV ≤ − , 50OUT mAI =  

25A CT =  
 0.75 1.5 V 

Strobe ON Current (Note 18) 25A CT =   2.0 5.0 mA 
Output Leakage Current 10

IN
mVV ≥ − ,  35OUT mAV =

25A CT = , 3STROBE mAI = −  

V −  = Pin 1 = -5V  8OUT mAV ≤

 0.2 50 nA 

Input Offset Voltage (Note16) 50S KR ≤    10 mA 

Input Offset Current (Note16)    70 nA 
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Input Bias Current    300 nA 
Input Voltage Range  -14.5 13.8,-14.7 13.0 V 
Saturation Voltage 4.5VV + ≥  , 0V − =  

INV ≤  10mV ,  

 0.23 0.4 V 

Positive Supply Current 25A CT =   5.1 7.5 mA 
Negative Supply Current 25A CT =   4.1 5.0 mA 

 

PARAMETER  
SYMBO
L  TEST CONDITIONS  

TYPICAL VALUES  
UNITS  

Input Offset Voltage Adjustment Resistor   Typical Value of Resistor  4.7  18  kΩ  
  Between Terminals 4 and 5 or 4 and 

1 to  
   

  Adjust Max VIO     

Input Resistance  RI   1.5  1.5  TΩ  

Input Capacitance  CI   4  4  pF  

Output Resistance  RO   60  60  Ω  

Equivalent Wideband Input Noise Voltage (See 
Figure 27)  

eN  BW = 140kHz, RS = 1MΩ  48  48  μV  

Equivalent Input Noise Voltage (See Figure 35)  
eN  

RS = 100Ω  f = 
1kHz  

40  40  nV/√Hz  

   f = 
10kHz  

12  12  nV/√Hz  

Short Circuit Current to Opposite Supply  IOM+   Source  40  40  mA  

 IOM  Sink  18  18  mA  

Gain-Bandwidth Product, (See Figures 6, 30)  fT   4.5  4.5  MHz  

Slew Rate, (See Figure 31)  SR   9  9  V/μs  

Sink Current From Terminal 8 To Terminal 4 to 
Swing Output Low  

  220  220  μA  

Transient Response (See Figure 28)  tr  RL = 2kΩ  
Rise 
Time  

0.08  0.08  μs  

 
OS  

CL = 100pF  Oversh
oot  

10  10  %  

To 
1mV  

4.5  4.5  μs  
Settling Time at 10VP-P, (See Figure 5)  tS  

RL = 2kΩ CL = 100pF  
Voltage Follower  To 

10mV  
1.4  1.4  

μs  
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2.Electrical Specifications for Equipment Design, at VSUPPLY = ±15V, TA = 25
o
C, 

unless Otherwise Specified  
 CA3140    CA3140A   

PARAMETER  SYMBOL  MIN  TYP  MAX  MIN  TYP  MAX  UNITS 

Input Offset Voltage  |VIO|  - 5  15  - 2  5  mV 

Input Offset Current  |IIO|  - 0.5  30  - 0.5  20  pA 

Input Current  II  - 10  50  - 10  40  pA 

20  100  - 20  100  - kV/V Large Signal Voltage Gain (Note 3) (See 
Figures 6, 29)  

AOL  

86  100  - 86  100  - dB 

 

 


