(N7 SGS-THOMSON  LM158/A - LM258/A
Y/ HICROELECTRONICS LM358/A - LM2904

LOW POWER DUAL OPERATIONAL AMPLIFIERS

» INTERNALLY FREQUENCY COMPENSATED
» LARGE DC VOLTAGE GAIN : 100dB '
« WIDE BANDWIDTH (unity gain) : 1.1MHz A\

(temperature compensated)
s VERY LOW SUPPLY CURRENT/AMPLI

(500uA) - ESSENTIALLY INDEPENDENT OF D

SUPPLY VOLTAGE DIP8 s08
« LOW INPUT BIAS CUBRENT : 20nA (Plastic Package) (Plastic Micropackage)

(temperature compensated) CEﬁl::)IPB
» LOW INPUT OFFSET VOLTAGE : 2mV (Cerdip Package)
s LOW INPUT OFFSET CURRENT : 2nA
s 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 Yo%

(Vec—1.5V) ' (Metal Can)

ORDER CODES
Part Temperature Package
Number Range HIlnlalD
LM158/A -55°C, +125°C e o] o]

DESCF‘PT'ON ' ‘ o LM258/A | —40°C,+105°C | o | « | o | «
These circuits consist of two independent, hlgh gain, LM358/A 0°C, +70°C o ] I = Pj
internally frequency compensated which were LM2504 AP AR i 1] L e -
designed specifically to operate from a single power S ! 3
supply over a wide range of voltages. The low power Examples : LM158H, LM258N, LM2904D e

supply drain is independent of the magnitude of the
power supply voltage. PIN CONNECTIONS (top views)
Ap_plication areas include trangducer amplifielrs, dc TO99 DIP8/CERDIPS
gain blocks and all the conventional op-amp circuits s08
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 IomiERS . 1BORERS
; ! 1 - Qutput 1 5 - Non-inverting input 2
only a single power supply voltage. 2 - Inverting input 1 6 - Inverting input 2
The gain-bandwidth product is temperature 3 - Non-inverting input 1 7 - Ouput 2
compensated. 4-Veo 8-Vee"
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SCHEMATIC DIAGRAM (1/2 LM158) ELECTRICAL CHARACTERISTICS

Ve = +5V, Voo = Ground, Vo = 1.4V, Tamb = 25°C (unless otherwise specified)
| LM158A LM158 - LM258
| LAR2ASA LM358 - LM2904
| Symbol Parameter LM358A Unit
Min. | Typ. Min. | Typ.
vee — Mow |TTTT) Mew |
D f | Input Offset Vollage {note 3) mv
Tamb = 25°C 1 3 2 7
-5 & | | LM158, LM258 5
| LM158A | 2
100 | | Tmin. < Tamb £ Tmax- ™ Mz 4 g
4 A QD ot | 158, LM258
H lie | Input Offset Current nA
¥V )6 uA ' | Tems = 25°C 2 10 2 30
a5 | | Triin. = Tamb = Tma:: e ) - = 30 40
a6 |l | Input Bias Currenl (note 4) nA
| Tamb = 25°C 20 50 20 150
CC | Tmiin. < Tamp < Tma_s_:_-_ | 100 200
0 i S ) | Aw | Large Signal Voltage Gain Vimv
Inverting Q2 Q3 Q7 ) ; (Vog = +15V, AL =2k, Vo = 1.4V to 11.4V)
il a1 04 | Tamo= 25°C 50 | 100| 50 | 100
input fe Toin. < Tamb < Tmax. - el O |25 H IS [y =
H Rse SVR | Supply Voltage Rejection Ratio (Rs = 10k<) [ dB
S Qa1 | (Voc' = 5 1o 30V) - ].
[ Tamb = 25°C 65 | 100 65 | 100
W W D Output | i Tenin. = Tamb = T”““ - | ._65_ IO | O :65 H S E— | "
leo Supply Current, all Amp, no Load mA
. . Ve = 45V, Tmin, < Tdmh < Tmax- 0.7 1.2 0.7 1.2
Non inverting | P || Vcc=+30V, Tmin. < Tamb < Tmax. 2 2
i nput R Vi | Input Common Mode Voltage Range v
P/ (Vo(_,r = +30V) Ac(note 6) - V!
b= 25° 0 cc'-1.5| 0 cc'=1.5
ato ¢ a1z i Trn. < Tamb < T ol fVe2|of | V2|
CMR Common- mode Fle]ec'llon Ratio (Rs = 10kL2) dB
Tamn = 25°C 70 | 85 70 | B85
08 Q9 50 A :_ Tmin. = Tamb = Tmax. 60 1 ol 60
lo Qutput Short Circuit Current | mA
L | (Veg = +15V, Vo = 2V, Via = +1V) |20 40| 60 | 20)| 40 60
A m W GND Isik | Output Current Sink (Vig = -1V)
» : ' W : N : Voo = 415V, Vo =2V 10| 20 10 | 20 mA
L Vcc=+15v VQ=402V | 12” 50 B _12_ 50 L [.J.A
Vopp | Output Vultaq)e Swing (RL = 2k2) v
Tamb = 0 Veg'-1.5] 0 Vee'-1.5
158-03.EPS L Tmln = Tnmn = Tmax. | 0 V(}r__‘.+—2 ] VQ{;+—2
| Vou High Level Output Voltage (Vec' = 30V) v
Tamb = 25°C R = 2kL) 26 | 27 26 | 27
ABSOLUTE MAXIMUM RATINGS i’“‘”,, < o % T AL = 10kQ 27 | 28 57 | 28
amp = g
: - I T 1 T T Tmin. = Tamp = T, 27 27
| LM258,A : | min. = Tamo = Tmax. LB
Symbaol Parameter : LM158,A | LM2904 LM358,A Unit VoL Low Level Ouotput Voltage (R = 10k€2) mv
] - o . et liew o = -
Vee . Supply Vollage | +32 +32 +32 | v ?::::’ Q?rfm5¢ T ° gg ° %g E
| Vi | InputVoltage | “03t0+32 | -03t0+32 | -0.31t0+32 v SR | Slew Rate (Vge = 15V, Vi = 0.5 to 3V, AL = 2k, Vips | &
Vig | Differential Input Voltage ] +32 | +32 +32 v | b | CL=100pF, Tamy = 25°C, unity gain) | 03| 06 - 03|06 ©
Output Short-circuit Duration - (note 2) | Infinite :
Pt | Power Dissipation 500 l 500 : 500 mW_,
lin Input Current - (note 1) = _ 50 50 ! 50 | mA | |!|1
| Toper Operati_pg_ F_r_eae-air Temperature Range | —551lo+125 4010 +105 | 0 td_+?0 e .
Tstg | Storage Temperature Range ! 6510 +150 6510 +150 | -65to +150 °C E
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LM158,A - LM258,A - LM358,A - LM2904 LM158,A - LM258,A - LM358,A - LM2904

- il
ELECTRICAL CHARACTERISTICS (continued) :
: . ’ OPEN LOOP FREQUENCY RESPONSE (Note 3) LARGE SIGNAL FREQUENCY RESPONSE
e LM158 - LM258 l.l
LM358 - LM2904 140 20
Symbol Parameter LM358A unit ‘
| Min. | Typ. | Max. | Min. | Typ. | Max- 20 i ] {§4

k3 e e === = | T 15 4 ¥y

GBP | Gain Bandwidth Product M 5 10 2" T

| (Voe = 30V, f = 100kHz, Tams = 25°C, 5 = o = .
| Vin= 10mV, R = 2kQ, C = 100pF) 07 | 11 a7 | 14 - =
THD | Total Harmonic Distortion ' % < \ “egeC < 41280 Z 10— 11
(f = 1kHz, Ay = 20dB, Ry = 2k, Ve = 30V, 0.02 0.02 Y w0 \‘ S Ty ¥ 120°C :

|| CL=100pF, Tamp=25°C, Vo=2pp) _ 3 & \L i N

en Equivalent Input Noise voltage | nv K " & . g N -4

(f = 1kHz, Rs = 1002, Ve = 30V) 55 55 iz S Vee 11010 415 VN = N
T T T A N oo L T ] T g T T — o, O i 3 + \ 4
DVie | Input Offset Voltage Drift ' 7 | 15| 7 | 30 | WG A -85°C<Tamp< +125°C ‘\ > r mih
Wi | B S S |
Dlio | Input Offset Current Drift il 10 | 200 | 10 | 300 _pMG fﬂ [] IS T - 0
VoiVoz | Channel Separation (note 5) a [l ; 10 10 100 10k 10k 100k 1.0M 10M Tk 10k 100k ™
1kHz < f < 20kHz - 120 20 FREQUENCY (Hz) FREQUENCY (Hz)

Moles : 1. This input current only exist when the voliage al any of the input leads is driven negative. Il is due to the collen
tor-base junction of the inpul PNP transistor becoming ferward biased and thereby acling as input diode clamps.
In addition to this diode action, there is also NPN parasitic action on the IC chip. This lransistor action can causs VOLTAGE FOLLOWER PULSE RESPONSE OUTPUT CHARACTERISTICS
the culpul voltages of the Op-amps to go o the Vec voltage level {or to ground for a large overdrive) for the lime
duration that an inpu! is driven negative.

This is nol destructive and normal oulput will set up again for input voltage higher than -0.3V, = a 2 G T 0 - : -

2. Short-circuils lrom the outpul lo Veo can cause excessive healing if Vec' = 18V, The maximum output current |s e | R =2 k2 It Voo +5V |
approximatively 40mA independent of the magnitude of Vee. Destructive dissipation can result from simultanaoli :.3 3 = Vee- 115V 3 Vee -+18V
shorl-circuits on all amplifiers. . & = | | . | = i Vee 130V ]

3. Vo = 1.4Y, Rs = 06, 6Y < Veo' < 30V, 0 < Vic < Vee' = 1.5V, S0 2 = |

4. The direction of the input current is out of the IC. This current is essentially constant, independent of the stala of Q> 3 1 [
the oulpul so no loading change exists on the inpult lines. LN T ] — 1 =3 |

5 Due lo he proximily of exlernal components insure that coupling is not originaling via stray capacilance betwadn P ] |
these external parts. This lypically can be detected as this lype of capacitance increases al higher frequences. LY ™ === T /‘ [=]

6. The input common-mode voltage of either input signal voltage should not be allowed lo go negative by more thil _ T T = i
0.3V, The upper end of the common-mode voltage range is Vee' — 1.5V, > 1 0 i 3 5 |
But either or both inpuls can go to +32V withoul damage. w 2 P_— 01 |
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LM158,A - LM258,A - LM358,A - LM2904
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OUTPUT VOLTAGE (mV)

INPUT CURRENT (mA)

INPUT VOLTAGE (V)

VOLTAGE FOLLOWER PULSE RESPONSE
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OUTPUT CHARACTERISTICS
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