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LM158/A - LM258/A
LM358/A - LM2904

LOW POWER DUAL OPERATIONAL AMPLIFIERS

» INTERNALLY FREQUENCY COMPENSATED

» LARGE DC VOLTAGE GAIN : 100dB

= WIDE BANDWIDTH (unity gain) : 1.1MHz
(temperature compensated)

s« VERY LOW SUPPLY CURRENT/AMPLI
(500pA) - ESSENTIALLY INDEPENDENT OF
SUPPLY VOLTAGE

= LOW INPUT BIAS CURRENT : 20nA
(temperature compensated)

= LOW INPUT OFFSET VOLTAGE : 2mV

= LOW INPUT OFFSET CURRENT : 2nA

» INPUT COMMON-MODE VOLTAGE RANGE
INCLUDES GROUND

s DIFFERENTIAL INPUT VOLTAGE RANGE
EQUAL TO THE POWER SUPPLY VOLTAGE

s LARGE OUTPUT VOLTAGE SWING 0V TO
(Vcc —1.5V) ‘

DESCRIPTION

These circuits consist of two independent, high gain,
internally frequency compensated which were
designed specifically to operate from a single power
supply over a wide range of voltages. The low power
supply drain is independent of the magnitude of the
power supply veltage.

Application areas include transducer amplifiers, dc
gain blocks and all the conventional op-amp circuits
which now can be more easily implemented in single
power supply systems. For example, these circuits
can be directly operated off the standard + 5V power
supply voltage which is used in logic systems and
will easily provide the required interface electronics
without requiring any additional power supply.

In the linear mode the input common-mode voltage
range includes ground and the output voltage can
also swing to ground, even though operated from
only a single power supply voltage.

The gain-bandwidth product is temperature
compensated.
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ORDER CODES
N -Parl Temperature Packagé
Number ) Range HinlolD
LM158/A -55°C, +125°C o o] o -
LM258/A —40°C, +105°C T U
LM358/A 0°C, +70°C o | w]| 0| =
- LM2904 -40°C, +105°C R

Examples : LM158H, LM258N, LM2904D
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SCHEMATIC DIAGRAM (1/2 LM158)
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ABSOLUTE MAXIMUM RATINGS
| OLM25BA || acs o
Symbol i Parameter Li158,A -‘ LM2904 LM?si’f,, Unit
Vee Supply Vollage +32 +32 o +32 | ¥
Vi | Input Veltage - -0.3 to +32 —0.3 10 +32 —0.31t0 +32 v
Vig Differential Input Voltage B +32 | +32 +32 v
QOulput Short-circuit Duration - (nate 2) Infinite |
P | Power Dissipation s00 | s00 | 500 mw_|
lin Input Current - {note 1) == 50 50 | 50 T mA |
| Toper | Operating Free-air Temperature Range -5510 +125  —401o +105 | 010 +70 °c
Tsig Storage Temperature Range —651o +150 —Eilo_ +150 | -6510 +150 i
2112
SGS-
o7 55
396

ELECTRICAL CHARACTERISTICS

Vo = +5V, Voc™ = Ground, Vo = 1.4V, Tamb = 25°C (unless otherwise specified)

LM158A LM158 - LM258
Luasal LM358 - LM2904
| Symbol Parameter LM358A Unit
‘ Min. Typ.|  pay. | Min TYP.|  pray.
o | | Inpui Offset Vollage (note 3) | mv |
Tomb = 26°C 1 3 2 7
LM158, LM258 5
\ LM158A 2
‘ Trwin. € Tamb € Tmax. 4 9
LM158, LM258 7
lio | Input Offset Current nA
| Tamb = 25°C 2 10 2 30
| Tmin. < Tamb < Tmax. - 40
b | Input Bias Currenl (nale 4) nA
Tamo = 25°C 20 50 20 150
Twin. S Tamb < Twax. IR | 100 200
A Large Signal Voltage Gain Vimv
(Voo = +15V, FIL = 2K, Vo = 1.4V tc 11.4V)
‘ Tamo = 25°C 50 | 100 50 | 100
| T, < Tamb < Tmax. 25| Bl = e
SVR Supply Vu\tage Rejection Ratio (Rs = 10k dB
{ [Vcc =510 30V)
( Tamu = 25°C 65 | 100 65 | 100
| | Trin. < Tamb = Tmax. e 7 65| | |
loc Supply Current, all Amp, no Load mA
Vee = 45V, Tmin. = Tamb < Tmax. 0.7 1.2 07 1.2
|| Vee= ;Qﬂi\LTmmj Tamb = Tmax 2 2
Vigw | Input Cemmon Mode Voltage Range v
(Veo = +30V} - {note 6}
Tamb = 25°C 0 Vog'~1.5
| Trin- < Tamb < Tmax. 0 Vec"
CMR | Common-| mode Rejection Ratio (Rs = 10kL)) dB
amb = 25°C 70 | 85 70 | 85
L Trmin. < Tamb < Tinax. 60 60
I Quiput Short Circuit Current mA
(Vee = +15V, Va = 2V, Vs 20| 40| 60 | 20|40 80
Isink Qutput Current Sink (Vig = -1\.‘)
cc =+15V, Vo =2V 10 | 20 10 | 20 mA
L Vee = +15V, Vo = +0.2V 12 | 50 | 12|80 | wA
Vopp Output Vu\taq)e Swing (RL = 2ke2) v
Tamb = 0 Vee'-1.5| 0 Vee'-1.5
L Tmin. < T1mn Trmas. 0 Vec™2 | O Vee'-2
| Vou High Level Outpu! Voltage (Vc: = 30V) A
Tamb = 25°C 2k 26 | 27 26 | 27
Tin- £ Tawb = Tma. 26 26
Tamp = 25"C R = 10kQ 27 | 28 27 | 28
Tinin. < Tamb < Trnax. 27 27 .
VoL Low Level Output Voltage (R = 10k€2) my
Tomo = 25°C 5 20 5 20
Tinin. < Tamb < Tmax. 20 20
SR Slew Rate (Vge = 15V, oY1 = 0510 3V, AL = 2kQ, Vius
L | CL=100pF, T. 25 C , unity gain} | 03|08 03| 06
(57 SGS-THOMSON 13
S/ & i
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ELECTRICAL CHARACTERISTICS (continued)

OPEN LOOP FREQUENCY RESPONSE (Note 3) LARGE SIGNAL FREQUENCY RESPONSE
GSe | sooe-uiey u
Symbol Parameter LM358A 5 Uit | ] PO L T
Min. | Typ. | Max. | Min. | Typ. | Max. 120 { y I
|- S T e (} v o 1 1
GBP | Gain Bandwidth Product MHe a 0 ! Vol 2] B s
| (Voc = 30V, f = 100kHz, Tamb = 25°C, 2 \ Lvec! &
| Vin=10mV, Re = 2k, CL = 100pF) 07 | 11 07 | 11 z m N ot + G
THD | Total Harmonic Distortion % 3 TR e ERRUN
1kHz, Ay = 200B, R = 2k, Ve = 30V, 0.02 0.02 @ amb z
| CL=100pF, Tams = 25°C, Vo= 2 pp) 2 5
e, | Equivalent Input Noise voltage R % | z 5t
(f = 1kHz, Ry = 1000, Ve = 30V) 55 | 55 Wiz g Ve 11010 415 v‘s% 5
DVi | Input Offse Voltage Drift T T 70 ®s] | 7| s [wie . —BPCETambs H125C e ‘
Dl | Input Oftset Gurrent Drift 10 | 200 10 | 300 | paig | I P VT 0
ut Offset Gurrent Drif | ]
VoiNoz | Channel Separation (note 5) ‘ i ; 10 10 100 10k 10k 100k 1.0M 1M Tk 10K 100k ™ ‘
1kHz = f < 20kHz ] 120 120 FREQUENCY (Hz) FREQUENCY (Hz)

Notes ; 1. This input current only exist when the voltage at any of the input leads is driven negative. L is due to the collai
tor-base junction of the inpul PNP transistor becoming forward biased and thereby acling as input diode clamps
In addition lo this diode action, lhere is also NPN parasitic action on the IC chip. This Iransistor action can Causs VOLTAGE FOLLOWER PULSE RESPONSE QUTPUT CHARACTERISTICS
the oulpul voltages of the Op-amps to go to the Veg voltage level (or to ground for a large overdrive} for the lime
duration that an input is driven negative.

This is nol deslructive and normal oulput will set up again for input voltage higher than -0.3V. z a % S T o = 2
2. Short-circuits from the oulpul to Ve can cause excessive healing if Vo' > 15V. The maximum output current Iy o | Ry 22 k2 P Ve +5V
approximatively 40mA independent of the magnitude of Vec. Destructive dissipation can result from simultaneoiis 52 3 Veg- 118V T Vee -4 15V
short-circuits on all amplifiers. ar - = v £30V [l
3. Vo - 1.4V, Rg = 08, 5V < Voo < 30V, 0 < Vig < Vee' — 15V, £ 2 e B 1 s ++ cC ‘
4, The direction of the input current is out of the IC. This current is essentially constant, independant of the state af o> g 1 -+ = |
the oulpul S0 no loading change oxists on the input lines. v T N1 1 4 - |
& Due lo Ihe proximity of external components insure thal coupling is not eriginaling via stray capacilance betwooll 1 ] il v, |
these external parts. This typically can be delected as this lype of capacitance increases al higher frequences. 81 R G . [=] -1 Veel2 CC! L i
6. The input common-mode voltage of either inpul signal veltage should not be allowed lo go negative by more than - d | T 2 H—1 : |
0.3V, The upper end of the common-mode voltage range is Vee' - 1.5V, > 1 0 ) 5 ' i o ||
But elther or both inputs can go to +32V withcul damage. w o, E L = = E oo |
<] T T = =1 X |
- = tt H = Vg |
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VOLTAGE FOLLOWER PULSE RESPONSE
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OUTPUT CHARACTERISTICS

VOLTAGE GAIN (dB)

VOLTAGE GAIN (dB)

POWER SUPPLY REJECTION RATIO (dB)

VOLTAGE GAIN
160
' =
R =20ka
120 T
# i
R =2ka
w0 ¥
a0
o 10 0 30 40
POSITIVE SUPPLY VOLTAGE (V)
158-07EPS
VOLTAGE GAIN
160
— 4+ =
"L =20 k§l
1201~
- R 2k
o —
wf—t—1—
i 10 0 0
POSITIVE SUPPLY VOLTAGE (V)
158-00.EPS

POWER SUPPLY REJECTION RATIO

SVR

a2 2
& oo

=]
S

Q@
g 8

@ ®
S &

~
&

~
=1

@
&

@
=3

-55-35 -15 5 25 45 65 85 105 125
TEMPERATURE ('C)

158-11.EPS

£
+8
>
- 2
>
E a |
w o
2 an ; v E
=1 = i
g Inpist w
30— -] &
= ]
a Outgn P
2 o D || 5 {
°© r‘ \}l 1’ Tamb - +25°C 2. j
Ve 30V e
250 z
01 2 3 4 5 & 7 8 5 0w m
<]
TIME [us) OUTPUT SOURCE CURRENT (mA|
INPUT CURRENT [Note 1) CURRENT LIMITING (Note 1)
80 T T
B0 b4t 1 { v ov ]
. m L i J. i o g
4 Ve~ 130V =
E cc { =
i - 4 z
g
= % - i
(4
E wp4 14 Vec 'V _| B 2
2 T  — —
] = 5
o
P
g 0 Veg- 5V 1 5
=z (=]
" j i i i ]
o 0
-5 <35 15 & 75 45 65 B5 105 125 55 35-15 5 25 45 65 B85 105125
TEMPERATURE (°C) TEMPERATURE 1°C)
INPUT VOLTAGE RANGE SUPPLY CURRENT
15
P =
XVCC[
I =
- z
= | E 1
W e
4 N
< ! / &
L Negative o
4 ? — —
g | , E
Positive o L =
5 > [t
> 1
a = - 250
g g i Tamp = 0°C 10 +125°C -
o p——"1
- =
Tymp - —55°C
1 l
. 1 1 n n
POSITIVE SUPPLY VOLTAGE {V)
158-06.E M
bile Ly $56S-THOMSON
400

Downloaded from Elcodis.com electronic components distributor

GAIN BANDWIDTH PRODUCT (MHz) \NPUT CURRENT (R)

COMMON MODE REJECTION RATIC (dB)
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