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LM833

Dual Low Noise,
Audio Amplifier

The LM833 is a standard low—cost monolithic dual general—-purpose

operational amplifier employing Bipolar technology with innovative ON Semiconductor™
high—performance concepts for audio systems applications. With high _
frequency PNP transistors, the LM833 offers low voltage noise http://onsemi.com
(4.5 nV//Hz ), 15 MHz gain bandwidth product, 7.0p# slew rate,
0.3 mV input offset voltage with 2)V/°C temperature coefficient of MARKING
input offset .voIta_ge. The LM833 output stagg exhibits no deadband DIAGRAMS
crossover distortion, large output voltage swing, excellent phase and

in margi | | of, L,
gain margins, low open loop high frequency output impedance and PDIP_8 :
symmetrical source/sink AC frequency response. " SUFI_:IX LM833N

For an improved performance dual/quad version, see the MC33O798 CASE 626 D Y\?V\CVVII/
family. ) ‘(ljr‘ TR
* |Low \Voltage Noise: 4.5 n\{Hz 1
¢ High Gain Bandwidth Product; 15 MHz 80 B A R
o Wi . SO-8

High Slew Rate: 7.0 s b SUFFIX inﬁss\;a
* Low Input Offset Voltage: 0.3 mV © CASE 751

1

« Low T.C. of Input Offset Voltage: 2,@V/°C NERE
* Low Distortion: 0.002%
¢ Excellent Frequency Stability

g A = Assembly Location
¢ Dual Supply Operation WL, L = Wafer Lot
YY, Y = Year

WW, W = Work Week
MAXIMUM RATINGS

Rating Symbol Value Unit PIN CONNECTIONS
Supply Voltage (V¢ to VEg) Vs +36 Y
Input Differential Voltage Range VDR 30 Y
(Note 1.) Output 1 II zl Ve
Input Voltage Range (Note 1.) VIR +15 Y |:
2 Z| Output 2
Output Short Circuit Duration (Note 2.) tsc Indefinite Inputs 1 [
Operating Ambient Temperature Ta —40 to +85 °C [3] 6]
Range ] Inputs 2
Operating Junction Temperature T; +150 °C VEe E EI
Storage Temperature Tstg —60 to +150 °C
(Top View)
Maximum Power Dissipation Pp 500 mw
(Notes 2. and 3.)
1. Either or poth input voltages must nqt exceed the magnitude_ of VCC_ or V.EE' ORDERING INEFORMATION
2. Power dissipation must be considered to ensure maximum junction
temperature (T;) is not exceeded (see power dissipation performance Device Package Shipping
characteristic).
3. Maximum value at Tp < 85°C. LM833N PDIP-8 50 Units/Rail
LM833D SO-8 98 Units/Rail
LM833DR2 SO-8 2500 Tape & Reel
0 Semiconductor Components Industries, LLC, 2001 1 Publication Order Number:

February, 2001 — Rev. 1 LM833/D



LM833

ELECTRICAL CHARACTERISTICS (Vcc =+15V, VEg =-15V, T = 25°C, unless otherwise noted.)

Characteristic Symbol Min Typ Max Unit
Input Offset Voltage (Rg =10 Q, Vo =0V) Vio - 0.3 5.0 mV
Average Temperature Coefficient of Input Offset Voltage AV|o/AT - 2.0 - pv/°C
Rs=10Q,Vo=0V, Tpo =Tjgw t0 Thigh
Input Offset Current (Vcm =0V, Vo =0V) lio - 10 200 nA
Input Bias Current (Vcy =0V, Vo =0V) I - 300 1000 nA
Common Mode Input Voltage Range Vicr - +14 +12 \Y
-12 -14 —
Large Signal Voltage Gain (R = 2.0 kQ, Vo =+10 V AvoL 90 110 - dB
Output Voltage Swing: \Y
RL=20kQVp=10V Vo+ 10 13.7 -
RL=2.0kQ Vp=10V Vo. - -14.1 -10
RL = 10 kQ‘ Vip = 1.0V Vo+ 12 13.9 -
RL = 10 kQ, Vip = 1.0V Vo- - -14.7 -12
Common Mode Rejection (Vj, =12 V) CMR 80 100 - dB
Power Supply Rejection (Vg =15V t0o 5.0V, -15V to -5.0 V) PSR 80 115 - dB
Power Supply Current (Vg = 0V, Both Amplifiers) 15} - 4.0 8.0 mA
AC ELECTRICAL CHARACTERISTICS (Ve =+15V, VEg =15V, Ta = 25°C, unless otherwise noted.)
Characteristic Symbol Min Typ Max Unit
Slew Rate (Vi, =10 V to +10 V, R, = 2.0 kQ, Ay = +1.0) Sk 5.0 7.0 - Vius
Gain Bandwidth Product (f = 100 kHz) GBW 10 15 - MHz
Unity Gain Frequency (Open Loop) fu - 9.0 - MHz
Unity Gain Phase Margin (Open Loop) Om - 60 - Deg
Equivalent Input Noise Voltage (Rg = 100 Q, f = 1.0 kHz) en - 4.5 - nv/ JAz
Equivalent Input Noise Current (f = 1.0 kHz) in - 0.5 - pA/ Az
Power Bandwidth (Vo = 27 Vpp, R = 2.0 kQ, THD < 1.0%) BWP - 120 - kHz
Distortion (R, = 2.0 kQ, f = 20 Hz to 20 kHz, Vo = 3.0 Vis, THD - 0.002 - %
Ay = +1.0)
Channel Separation (f = 20 Hz to 20 kHz) Cg - -120 - dB
S 800 1000
£ —
S 2 800_V(;(;:+15V
£ 60 = vee= sV
& E — Vom=0V
a 3 600
& \ @
400 <
; \s o
£ \ £ 400
S 20 \ D 200 —
< \ = L
=
a \
=0 0
-50 0 50 100 150 -55 -25 0 25 50 75 100 125

Ta, AMBIENT TEMPERATURE (°C)

Figure 1. Maximum Power Dissipation
versus Temperature

Ta, AMBIENT TEMPERATURE (°C)

Figure 2. Input Bias Current versus Temperature

http://onsemi.com
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I8, INPUT BIAS CURRENT (nA)

AyoL, DC VOLTAGE GAIN (dB)

AyoL, OPEN LOOP VOLTAGE GAIN (dB)

LM833

800
o RL :I 00
500 Tpa=25°C g Tpa=25°C
=
=
w
o
S — [a =y
400 — 3
[ —— 5
o
o
3
200 % 20
0 0
5.0 10 15 20 0 5.0 10 15 20
Vee, IVegl, SUPPLY VOLTAGE (V) Ve, [Vegl, SUPPLY VOLTAGE (V)
Figure 3. Input Bias Current versus Figure 4. Supply Current versus
Supply Voltage Supply Voltage
110 Vo= 115V 110 |
Veg=-15V RL = 20kQ
R =2.0kQ =) Tp=25°C
105 =
S 100
——— — ] § /
100 7 5
)
/ S
8 9%
(=]
o5 2
v S
9(155 -25 0 25 50 75 100 125 305.0 10 15 20
Ta, AMBIENT TEMPERATURE (°C Vee, [Veg|, SUPPLY VOLTAGE
cc
Figure 5. DC Voltage Gain Figure 6. DC Voltage Gain versus
versus Temperature Supply Voltage
120 < 0 = 20
I
AN s = \\
100 TR T~
N 145 F5 315 =
N S o ~—_
80 N s 2 ~<
~ w ; \\\
60 —— Phase 90 ‘é’ 5 10 ~
& =
N 3 2
40 [ Vg = +15V AN 8= Voo = +15V
Vgg=-15V Gain 158 = 50F Vee=-15V
o0 | AL=20k0 R =100 kHz
Ta=25°C \ =
o
0 180 S 0
1.0 10 100 1.0k 10k 100k 1.0M 10M -55 -25 0 25 50 75 100 125

f, FREQUENCY (Hz)

Figure 7. Open Loop Voltage Gain and

Phase versus Frequency

Ta, AMBIENT TEMPERATURE (°C)

Figure 8. Gain Bandwidth Product
versus Temperature
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LM833

~ 30
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Q Tp=25°C
S
T 20 —
I
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=]
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= 10
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S
=
o
S 0
5.0 10 15 20
Ve, [Vegl, SUPPLY VOLTAGE (V)
Figure 9. Gain Bandwidth Product versus
Supply Voltage
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| RL=20kQ
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w L
E— — . ——
s B/ Rising
o 60
£ |
< T
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g 40
@ n Vo
5 50 o iR
0
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Figure 11. Slew Rate versus Supply Voltage
20 R 1|0 kQ \
L= ot —
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£ 1 —
—
= 5.0
|
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E 0
o -50 \\
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8 . \\\
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-15 \\
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Ve, [Vegl, SUPPLY VOLTAGE (V)

Figure 13. Maximum Output Voltage

versus Supply Voltage

V0. OUTPUT VOLTAGE (Vpp) SR, SLEW RATE (V/ ps)

Vsat, OUTPUT SATURATION VOLTAGE |V|
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I — — c—
I — — c—
= = Rising
6.0 i
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Veg=-15V V,
40— Rz20ka — 1 Y ]
AV =+1.0 N
20 I
-55 -25 0 25 50 75 100 125
Ta, AMBIENT TEMPERATURE (°C)
Figure 10. Slew Rate versus Temperature
® |||
30 Il
25
20
Voo = +15V
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10 THD = 1.0% \
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L |
“‘---
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Figure 12. Output Voltage versus Frequency
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y Vet | L]
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-55 -25 0 25 50 75 100 125
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Ta, AMBIENT TEMPERATURE (°C)

Figure 14. Output Saturation Voltage

versus Temperature



PSR, POWER SUPPLY REJECTION (dB)

THD, TOTAL HARMONIC DISTORTION (%)

in , INPUT NOISE CURRENT (pA//Hz )

140
120 [
.
100 B
™ N
80 Il = H
-PSR N N +PSR
T ~ N
AVo/Apy ™ N
40 +PSR = 20 Log ( Ao g O
™
N
B AVolA -
20 -PSR =20 Log (ﬂ
L e
100 1.0k 10k 100 k 1.0M 10M
f, FREQUENCY (Hz)
Figure 15. Power Supply Rejection
versus Frequency
T T 111
| Voo = +15V
Vo Vep=-15V
R RL=2.0kQ
0.1 L Tp=25°C
0.01 Vo=1.0Vims 1111
/'
|
Vo =3.0 Vs
0.001
10 100 1.0k 10k 100 k
f, FREQUENCY (Hz)
Figure 17. Total Harmonic Distortion
versus Frequency
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Figure 19. Input Referred Noise Current

versus Frequency
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Figure 16. Common Mode Rejection
versus Frequency
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Rs, SOURCE RESISTANCE (Q)

Figure 20. Input Referred Noise Voltage
versus Source Resistance



Vo, OUTPUT VOLTAGE (5.0 V/DIV)

LM833

Vg = —15 V |
Ay l. ‘i.. ..
C_L=0pF l

=
Q
>
o
0
0 (]
= __:_2_5_.0_____
o
[
]
o
=
]
q /O
I O N - S A N
t, TIME (2.0 ps/DIV) t, TIME (2.0 ps/DIV)
Figure 21. Inverting Amplifier Figure 22. Noninverting Amplifier Slew Rate

= @ @

Veg=-15V
IHL 20kQ

AV +1 0
Ja25C

t, TIME (200 ns/DIV)

Vo, OUTPUT VOLTAGE (10 mV/DIV)

Figure 23. Noninverting Amplifier Overshoot
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NOTE 2
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PACKAGE DIMENSIONS

PDIP-8
N SUFFIX
CASE 626-05
ISSUE L
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SO-8
D SUFFIX
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NOTES:
1. DIMENSION L TO CENTER OF LEAD WHEN
FORMED PARALLEL.
2. PACKAGE CONTOUR OPTIONAL (ROUND OR
SQUARE CORNERS).
3. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.

MILLIMETERS INCHES
|DIM[ MIN [ MAX [ MIN [ mMAX
A | 940 [ 1016 | 0.370 | 0.400
B | 610 | 6.60 | 0.240 | 0.260
C | 394 | 445 [ 0155 | 0.175
D | 038 | 051 | 0.015 | 0.020
F [ 102 [ 178 | 0.040 [ 0.070
G 254 BSC 0.100 BSC
H | 076 | 1.27 | 0.030 [ 0.050
J | 020 | 030 | 0.008 | 0.012
K | 292 | 343 [ 0115 [ 0.135
L 7.62 BSC 0.300 BSC
M — [ 10°] —— T 10°
N | 076 | 1.01 [ 0.030 [ 0.040

NOTES:

1.

N}

DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.

. CONTROLLING DIMENSION: MILLIMETER.
. DIMENSION A AND B DO NOT INCLUDE MOLD

PROTRUSION.

. MAXIMUM MOLD PROTRUSION 0.15 (0.006) PER

SIDE.

. DIMENSION D DOES NOT INCLUDE DAMBAR

PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.127 (0.005) TOTAL IN
EXCESS OF THE D DIMENSION AT MAXIMUM
MATERIAL CONDITION.

MILLIMETERS INCHES

| DIM| MIN MAX MIN | MAX
A 4.80 5.00 | 0.189 | 0.197
B 3.80 4.00 | 0.150 | 0.157
c 1.35 1.75 | 0.053 | 0.069
D 0.33 0.51 | 0.013 | 0.020
G 1.27BSC 0.050 BSC
H 0.10 0.25 | 0.004 | 0.010
J 0.19 0.25 | 0.007 | 0.010
K 0.40 1.27 | 0.016 | 0.050
M 0° 8° 0° 8 °
N 0.25 0.50 | 0.010 | 0.020
S 5.80 6.20 | 0.228 | 0.244
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National Semiconductor

LM833

Dual Audio Operational Amplifier

General Description

The LM833 is a dual general purpose operational amplifier
designed with particular emphasis on performance in audio
systems.

This dual amplifier IC utilizes new circuit and processing
techniques to deliver low noise, high speed and wide band-
width without increasing external components or decreasing
stability. The LM833 is internally compensated for all closed
loop gains and is therefore optimized for all preamp and high
level stages in PCM and HiFi systems.

The LM833 is pin-for-pin compatible with industry standard
dual operational amplifiers.

Features
® Wide dynamic range: 140dB
m Low input noise

voltage: 4.5nVIVHz

August 1997

High slew rate: 7 Vlus (typ); 5V/us (min)
High gain bandwidth: 15MHz (typ); 10MHz (min)
Wide power bandwidth: 120KHz
Low distortion: 0.002%
Low offset voltage: 0.3mV
Large phase margin: 60°

Available in 8 pin MSOP package

Schematic Diagram (172 Lms33)

8
+Vee

360

>
> 7.5k
>

4
—VEE

15 pF

T

27

1(7)
(JOUT

7'}
150
150

Connection Diagram

DS005218-1

(]UTA-—1 U '8—+Vcc
_ina2t /A 7 oute
+INA 8\ - e
—VEE—A-' 5 +INB

Order Number LM833M, LM833N or LM833MM
See NS Package Number
MO8A, NOSE or MUAOSA

DS005218-2

© 1999 National Semiconductor Corporation

DS005218

www.national.com
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Absolute Maximum Ratings  (Note 1)

Soldering Information
Dual-In-Line Package

If Military/Aerospace _specified‘devices are required, Soldering (10 seconds) 260°C

gl_eas_‘e contact the l_\latl_o_nal Semlcon_d_uctpr Sales Office/ Small Outline Package

istributors for availability and specifications. (SOIC and MSOP)

Supply Voltage Vee—Vee 36V Vapor Phase (60 seconds) 215°C

Differential Input Voltage (Note 3) V, +30V Infrared (15 seconds) 220°C

Input Voltage Range (Note 3) V,c +15V See AN-450 “Surface Mounting Methods and Their Effect

Power ‘Dissipation (Note 4) Py, 500 myv gﬂr;rcoedlrﬁgtﬁﬁli;:\illig"s.for other methods of soldering

Operating Temperature Range Topgr -40 ~ 85°C ESD tolerance (Note 5) 1600V

Storage Temperature Range Tgrg -60 ~ 150°C

DC Electrical Characteristics  (notes 1, 2)

(Ta = 25°C, Vg = £15V)

Symbol Parameter Conditions Min Typ Max Units
Vos Input Offset Voltage Rs = 10Q 0.3 5 mV
los Input Offset Current 10 200 nA
Is Input Bias Current 500 1000 nA
Ay Voltage Gain R, = 2kQ, Vg = 10V 90 110 dB
Vowm Output Voltage Swing R, = 10 kQ +12 +13.5 \%

R, =2kQ +10 +13.4 \%
Vem Input Common-Mode Range +12 +14.0 \%
CMRR Common-Mode Rejection Ratio Vin = 12V 80 100 dB
PSRR Power Supply Rejection Ratio Vg = 15~5V, -15~ -5V 80 100 dB
lo Supply Current Vo = 0V, Both Amps 5 8 mA

AC Electrical Characteristics

(Ta = 25°C, Vg = 15V, R, = 2 kQ)

Symbol Parameter Conditions Min Typ Max Units
SR Slew Rate R. = 2kQ 5 7 Vipus
GBW Gain Bandwidth Product f =100 kHz 10 15 MHz

Design Electrical Characteristics

(Ta = 25°C, Vg = £15V)

The following parameters are not tested or guaranteed.

Symbol Parameter Conditions Typ Units
AV os/AT Average Temperature Coefficient 2 uvrc

of Input Offset Voltage
THD Distortion R, = 2kQ, f=20~20 kHz 0.002 %
Vour = 3Vrms, A, =1
e, Input Referred Noise Voltage Rg = 100Q, f = 1 kHz 45 nv/JAz
in Input Referred Noise Current f=1kHz 0.7 pA/yHz
PBW Power Bandwidth Vo =27 Vg, R = 2kQ, THD < 1% 120 kHz
fu Unity Gain Frequency Open Loop 9 MHz
[0\ Phase Margin Open Loop 60 deg
Input Referred Cross Talk f=20~20 kHz -120 dB
www.national.com 2




Design Electrical Characteristics

Note 1: Absolute Maximum Ratings indicate limits beyond which damage to the device may occur. Operating Ratings indicate conditions for which the device is func-
tional, but do not guarantee specific performance limits. Electrical Characteristics state DC and AC electrical specifications under particular test conditions which guar-
antee specific performance limits. This assumes that the device is within the Operating Ratings. Specifications are not guaranteed for parameters where no limit is

(Continued)

given, however, the typical value is a good indication of device performance.
Note 2: All voltages are measured with respect to the ground pin, unless otherwise specified.

Note 3: If supply voltage is less than £15V, it is equal to supply voltage.

Note 4: This is the permissible value at Tp < 85°C.

Note 5: Human body model, 1.5 kQ in series with 100 pF.

Typical Performance Characteristics

Maximum Power

Dissipation
vs Ambient Temperature
1000
g
Z 800
2
g
g 600
a
it
= 400 v
e \
5
2 0 N
>
< \
= 0
—50 0 50 100 150
TEMPERATURE (°C)
DS005218-4
Supply Current vs
Supply Voltage
Y Wis%
A=25°
: Ri=o | -
E g >
o I
g 5 =
3 ’
= ‘T
g 3
=2
» 2
1
0
0 5 10 15 20
SUPPLY VOLTAGE (£V)
DS005218-7
Voltage Gain & Phase
vs Frequency
120 0
e Vs=£15V
100 A RL=2K8 ] 39
= N\ A
= ~
2 80 A 60 =
=z AN ] @
= HASE =
o 60 \\ ~ -9 ©
2 N NS 3
2 1208
= &
20 —150
—180

0
1 10 100 1k 10k 100k 1M 10M

FREQUENCY (Hz)
DS005218-10

Input Bias Current vs
Ambient Temperature

800 T T
Vs = +15V
700 T

500 IeiAs —
500
400
300
200
100

0
-50-25 0 25 50 75 100 125

TEMPERATURE (°C)

INPUT CURRENT (nA)

DS005218-5
DC Voltage Gain
vs Ambient Temperature
120 —
Vs = +15V
RL=2kQ
10 =
---~

DC VOLTAGE GAIN (B)
g

©
=)

80
—-50-25 0 25 50 75 100 125

TEMPERATURE (°C)

DS005218-8
Gain Bandwidth Product
vs Ambient Temperature
30
= Vs = £15V
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5
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2
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; O
=
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3 10
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<
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=
=
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TEMPERATURE (°C)
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Input Bias Current vs
Supply Voltage
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700
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600 “\
500
400
300
200
100
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5 10 15 20
SUPPLY VOLTAGE (£V)
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DC Voltage Gain
vs Supply Voltage

120

Ta=25°C
[RL=2kQ

o

L1

DC VOLTAGE GAIN (dB)
g

©
S

80

5 10 15 20
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n
o

=]
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DS005218-12
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SUPPLY VOLTAGE (+V)

DS005218-16

Typical Performance Characteristics  (continued)
Slew Rate vs Slew Rate vs Power Bandwidth
Ambient Temperature Supply Voltage
10 10 30
g [Vs= =15V [ ] Ta=25°C [ Vs=+15V
RL=2koMy=1"_T T S Ri=2k2 T | % AL=2ka
- : FALLING —1— - 3 Av=1 T FALLING = THD<1%
z =
S o[ s ] S RISING | e 2
w w =
5 5F E S 5t E 3 15
= - Vo = 4 Vo : \
z ¢ J L.V' = _I L"' Zz 10
& 3r % ] a 3r T 5 \
2% 3
2 + : 2+ e 5
1+ = - 1k 1 N\
0 L ! L ! ! ! 0 I I I ! ll 0
-50-25 0 25 50 75 100 125 5 10 15 20 100 1k 10k 100k 1M 10M
TEMPERATURE (°C) SUPPLY VOLTAGE (+V) FREQUENCY (Hz)
DS005218-13 DS005218-14 DS005218-15
CMR vs Frequency Distortion vs Frequency PSRR vs Frequency
120 120
Vs = +15V Vs=+15V T psaR Vs= 215V
100 | RL=2ko 100
| - — Vo B
80 (— — = 01 o 80 ™N
— 2 —_
g z S g \—PSRH
= 60— _ Vo—] 5 J_ g 60 N
° . s 2 ST £
0 —3x2 2 — S 0.01 40
< Su=1vms Vo =3 Vrms \
20 — 2 — | 20
0 T ) y - 0.001 o=1Vrms | 0
100 1k 10k 100k 1M 10M 10 100 1k 10k 100k 100 1k 10k 100k 1M 10M
FREQUENCY (Hz) FREQUENCY (Hz) FREQUENCY (Hz)
DS005218-19 DS005218-20 DS005218-18
Maximum Maximum
Output Voltage vs Output Voltage vs
Supply Voltage Ambient Temperature
20 - 15
Ta=25°C P Vs=+15V_ | |
15 TRL=10 ko RL=10ke T 1
= 10 ] = 14 s
= /, s -p -
= =
g s I — e
3 0 5
> o
[ 5 : 12
2 5 2
5 _ \\ [
3 -10 ~ 3
—15 \\ "
~
—-20 10
5 10 15 2 ~50-25 0 25 50 75 100 125

TEMPERATURE (°C)
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Typical Performance Characteristics  (continued)

Spot Noise Voltage Spot Noise Current Input Referred Noise Voltage
vs Frequency vs Frequency vs Source Resistance
10 o
10 LM833 1 LM833 —F 1
Ta=25° 5 [Ta=25°C 3
w Vs = +15V w Vs = +15V 4 ! a | |
2 - iy = |
2= 5 z T 2 2 S 10 R 100 | weichr m
al o< o 2 J
23 £8 TR
e £ i 1 Ee = =
i £z &5 e Ly LA
k=] e 23 DIN AUDIO A’ WEIGHTED
=] =% 05 =>4 |
58 2 23 2 =tz
£- E = LM833 7]
0.2 Ta=25°C
=+
1 0.1 0.1 Vs = F1V
10 100 1k 10k 100k 10 100 1k 10k 100k 100 1K 10k 100k 1M
FREQUENCY (Hz) FREQUENCY (Hz) SOURCE RESISTANCE (2)
DS005218-21 DS005218-22 DS005218-23
Noninverting Amp Noninverting Amp
s -
S i
2
2 w
g g
o«
g 2
] g
E 3
TIME (0.2 us/DIV) TIME (2 ps/DIV)
DS005218-24 DS005218-25
Inverting Amp
=
a
S
3
H
ES
=
2
o
=
=2
o
TIME (2 ps/DIV)
DS005218-26
Apphcanon Hints Capacitive loads greater than 50 pF must be isolated from

. ) . the output. The most straightforward way to do this is to put
The LM833 is a high speed op amp with excellent phase a resistor in series with the output. This resistor will also pre-
margin and stability. Capacitive loads up to 50 pF will cause vent excess power dissipation if the output is accidentally
little change in the phase characteristics of the amplifiers shorted.
and are therefore allowable.
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Noise Measurement Circuit

—Vee

+Vee

AVERAGE RESPONDING
AC VOLT METER

RIAA PREAMP
35dB, f=1kHz

FLAT AMP. 40 dB +40 dB

DS005218-27

Complete shielding is required to prevent induced pick up from external sources. Always check with oscilloscope for power line noise.

Input Referred Noise Voltage: e

RIAA Preamp Voltage Gain, RIAA

Total Gain: 115 dB @f = 1 kHz
» = V0/560,000 (V)

Flat Amp Voltage Gain vs

Deviation vs Frequency Frequency
50 EEEE VN =10mv 90 [Vo=0dbv
B HE 35.0 dB, =1 kHz 80.0 dB, f=1KkHz
; 40 L i _ B0
z 2 il 2 A
=] z
g0 i g 60
2 0 ! g w
0 i Il =
] _ >
=" i 0
=3 0 P~ il
=g i 20
. II
s 20 100 1k 10k 20 10 100 1k 10k 100k
FREQUENCY (Hz) FREQUENCY (Hz)
DS005218-28 DS005218-29
www.national.com 6




Typical Applications

Adder/Subtracter
NAB Preamp

DS005218-33

Vo =V1+V2-V3-V4

Sine Wave Oscillator

i

DS005218-30

Ay =345
F=1kHz
En = 0.38 pv
A Weighted
NAB Preamp Voltage Gain
vs Frequency DS005218-34
70
i ViN=10 mV 1
oy A 34.5 dB, =1 kHz fo= ——
T HH 2mRC
g % MW
zw —“"er
W3 il
2 I N
3 20 Il
i i
10
i ml
0 Il
20 100 1k 10k 20k
FREQUENCY (Hz)
DS005218-31
Balanced to Single Ended Converter
R
AV
R
V2 —AvAvAv -
1/2 LM833 — Vo
R
Vi +
R
- DS005218-32
Vo = V1-V2

7 www.national.com



Typical Applications

ifC1t=C2=C
5
2
R1 = —
2woC
R2 = 2eR1

lllustration is fg = 1 kHz

ifRt = R2 =R
2
C1 = —
woR
C1
C2=—
2

lllustration is fo = 1 kHz

(Continued)

Vi

C1 c2

R1
10k

Second Order High Pass Filter
(Butterworth)

R1
11k

— AW—————

0.01 4F

-

R2 —Vo

22k

DS005218-35

Second Order Low Pass Filter
(Butterworth)

DS005218-36
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Typical Applications  (continued)
State Variable Filter
R2
10k
—A\V\-
c1 c1
R2 R1 0.01 4F R1 0.01 4F
10k 16k 16k
Re — Vip p— Vep p— Vip
10k
VN —VV\—4
RO R = =
556 10k
Vv -\
= DS005218-37
1 1 R2 = R2 R2
=——,Q:—(1 +—+—),A = QAlp = QAL = —
fo = Zecim1 2 Ro ' RG/ P LP ™~ Ra
lllustration is fo = 1 kHz, Q = 10, Agp = 1
AC/DC Converter
' c1
10 uF
20 I 'i
—AM\
v LA
R2 R3 R4
20k 10k 20k
———N—9
R1
D1
20k
Vi ——AA A - 151588
1/2 LM833 b— Vo= Vin|
+ D2
A6 151588 o
15k
6.2k
- = DS005218-38
2 Channel Panning Circuit (Pan Pot) Line Driver
3.41R1 R2
51k MA
M Voo
1R51k 1R51k M s
AMA- AAA _ Vi =——AAA—4 10k 2
1/2 LM833 b— Vo1
— +
v 0.707R1 S
' 10k S _L — Vo
R1 R1 1/2 LM833 Vo2
15k 15k —
VWA AN +
3.41R1
51k
M- —Vee
DS005218-39 DS005218-40
9
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Typical Applications

(Continued)

Tone Control

BOOST—BASS —CUT
R2

R1 R1

— Vo

11k 100Kk 11k
vi AN M- AN
c1 I 3]
0~05#FLJ035#F
>
RIQ
%S
[
0.005 ,F 1/2LM833
RS I RS N
3.6 3.6k
—Xn——w— L]
R4 =

500k
BOOST —TREBLE—CUT

1 1
fl=———flp=——o—

L~ 27R2C1" 8 T 27R1CT

f = ———, fug = !

H ™~ 27R5C2' "B~ 2x(R1 + R5 + 2R3)C2

lllustration is:
fL = 32 Hz, fig = 320 Hz
fiy =11 kHz, fug = 1.1 kHz

20 dB
17.dB

3dB

DS005218-41

fL fLs
RIAA Preamp
33 uF
r===1
! 1
] ] 100 pF
PHONO | 47k
CARTRIDGEl 1 e
] ! =
1= |
[ I | 1
>
<
>
< 390
']_ 100 4F
A, = 35 dB
E, =0.33 pv
S/N =90 dB
f=1kHz
A Weighted
A Weighted, V|y = 10 mV
@f = 1 kHz

fuB

1/2 LM833

DS005218-42

DS005218-3
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Typical Applications  (continued)
Balanced Input Mic Amp
vi R3 R4
10k 10k
. —AAA yve
= R2
10k
—AAA-
R1< v
mS P — 1
10k
AVAVAV
R6 R7
10k 10k
1/2 LM833 AN~ ‘.‘vvj_
V2 + -
R
- DS005218-43
IfR2 = R5, R3 = R6, R4 = R7
2R2 R4
=(1+=)=v2-v1
vo (1 R1 ) R )
lllustration is:
VO = 101(V2 - V1)
1
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Typical Applications  (continued)

10 Band Graphic Equalizer

g Cut , 20k goosT
} -

LAAA
WY

R1

3k

Vo

VW

..L _____ J-lnx

o I =1 fog

c-- 2z He

DS005218-44

fo(Hz) c, C, R, R,
32 0.12uF 4.7yF 75kQ | 5000
64 0.056pF 3.3uF 68kQ | 5100
125 0.033pF 1.5uF 62kQ 510Q
250 0.0154F 0.82uF | 68kQ | 470Q
500 8200pF 0.39uF 62kQ 470Q
1k 3900pF 0.22pF 68kQ 470Q
2k 2000pF 0.1pF 68kQ 470Q
4k 1100pF | 0.056pF | 62kQ | 470Q
8k 510pF 0.022uF 68kQ 510Q
16k 330pF 0.012pF 51kQ 510Q

Note 6: At volume of change = £12 dB
Q=17
Reference: “AUDIO/RADIO HANDBOOK", National Semiconductor, 1980, Page 2-61

www.national.com 12




Physical Dimensions

0.150-0.157
13.810—3.988)
0.010-0.020  45e 5
0.250-0.508)
| DRSS/ W— )
000 A
(R
0.008_0.010 ¢ \ap TIPS

{0.203—0.254)
TYP ALL LEADS

inches (millimeters) unless otherwise noted

0.189—0.197

(4.800—5.004)

0.228-0.244
(5.791-6.198)

|

0.010 yax
{0.259)

IDENT e
0.053 —0.069
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8° MAX TYP ( ) 0.004 —0.010
ALL LEADS (0.102—0.254)
&* ) 5= Sl SEATING
PLANE

4 T 0314

]

0.016—0.050 {0.356) %
10.406—1.270) .2 0.
TYP AL LEADS )

Molded Small Outline Package (M)

Order Number LM833M
NS Package Number MO8A
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0.090
(2.286)

0.014-0.020
—-) L——"P
‘ (0.356—0.508)

008 Typ || —

203) MOk REV H)

0092 e 0.032:+0.005
(2.337) N 081320.127)
AN NO. 1 IDEN N SN 0.250+0.005 RAD
- 1 IDENT L (6.35£0.127) PIN NO. 1 IDENT-
oPTION 1 |L®
O] [2] [3] [4f
0.280 0.040
— -
1™ 0030 (1.015)TVP—>| |<— OPTION 2
MAX 0.039 0.145-0.200
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- 0.065 (3-175-3.556)
Q1% gs1) I 2.020
0.009-0.015 . 900440
fl— 3175 {0:508)
(0.229-0.381) :IIA ) TYP MIN
NOM Il 0.018::0.003
{0.457£0.076)
> 0.100£0.010
(2.54020.258)
Gasosen 1
1430, 0.060
> {1-524)
0.050

(1.270)

Molded Dual-In-Line Package (N)
Order Number LM833N
NS Package Number NOSE

13

NOBE (REV F)

www.national.com




LM833 Dual Audio Operational Amplifier

Physical Dimensions

inches (millimeters) unless otherwise noted (Continued)
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[° '3] GAGE
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¥
)
]0.002[0.05] [A I 0012_0002WP_,| | 0.021%0.005 _f
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" (0.054) —| 00375 SEATING PLANE
[0.06-0.15] e 80375 |
[©To.002 [0.05|@[8®[cO]
0.0070.002
TYp MUAOBA (REV B)

[0.1840.05]
8-Lead (0.118” Wide) Molded Mini Small Outline Package

Order Number LM833MM
NS Package Number MUAOSA

LIFE SUPPORT POLICY

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT AND GENERAL
COUNSEL OF NATIONAL SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or
systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and
whose failure to perform when properly used in
accordance with instructions for use provided in the
labeling, can be reasonably expected to result in a
significant injury to the user.

2. A critical component is any component of a life
support device or system whose failure to perform
can be reasonably expected to cause the failure of
the life support device or system, or to affect its
safety or effectiveness.
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Dual Low Noise,
Audio Amplifier

The LM833 is a standard low—cost monolithic dual general-purpose
operational amplifier employing Bipolar technology with innovative
high—performance concepts for audio systems applications. With high
frequency PNP transistors, the LM833 offers low voltage noise
(4.5 nV/v'Hz ), 15 MHz gain bandwidth product, 7.0 V/us slew rate, 0.3 mV
input offset voltage with 2.0 uV/°C temperature coefficient of input offset
voltage. The LM833 output stage exhibits no deadband crossover distortion,
large output voltage swing, excellent phase and gain margins, low open loop
high frequency output impedance and symmetrical source/sink AC
frequency response.

The LM833 is specified over the automotive temperature range and is
available in the plastic DIP and SO-8 packages (P and D suffixes). For an
improved performance dual/quad version, see the MC33079 family.

* Low Voltage Noise: 4.5 nVv//Hz

® High Gain Bandwidth Product: 15 MHz

® High Slew Rate: 7.0 V/us

® Low Input Offset Voltage: 0.3 mV

® Low T.C. of Input Offset Voltage: 2.0 pv/°C
® Low Distortion: 0.002%

* Excellent Frequency Stability

® Dual Supply Operation

MAXIMUM RATINGS

Order this document by LM833/D

LM833

DUAL OPERATIONAL
AMPLIFIER

SEMICONDUCTOR
TECHNICAL DATA

1

N SUFFIX
PLASTIC PACKAGE
CASE 626

o NI

1

D SUFFIX
PLASTIC PACKAGE
CASE 751
(SO-8)

PIN CONNECTIONS

Output 1[ 1 | 8] Vee

Rating Symbol Value Unit E E Output 2
Supply Voltage (Vcc to VEE) Vg +36 \ Inputs 1
Input Differential Voltage Range (Note 1) VIDR 30 \ E E
Input Voltage Range (Note 1) VIR +15 \% Vee E E Inputs 2
Output Short Circuit Duration (Note 2) tsc Indefinite
Operating Ambient Temperature Range TA —40 to +85 °C (Top View)
Operating Junction Temperature T3 +150 °C
Storage Temperature Tstg —60 to +150 °C ORDERING INFORMATION
Maximum Power Dissipation (Notes 2 and 3) Pp 500 mw Operating
NOTES: 1. Either or both input voltages must not exceed the magnitude of Vo or VEg. Device Temperature Range Package
2. Powc_sr dissipation must be considgreq to ensure maximum junction_telmperature LM833N Plastic DIP
(TJ)_ls not exceeded (see power dissipation performance characteristic). Ta = — 40° to +85°C
3. Maximum value at Tp < 85°C. LM833D SO-8
0 Motorola, Inc. 1996 Rev 0




LM833

ELECTRICAL CHARACTERISTICS (Vcc =+15V, VEg =-15V, Ta = 25°C, unless otherwise noted.)

Characteristic Symbol Min Typ Max Unit
Input Offset Voltage (Rg =10 Q, Vo =0V) Vio - 0.3 5.0 mV
Average Temperature Coefficient of Input Offset Voltage AV|o/AT - 2.0 - uv/ec
Rs=10Q,Vo =0V, Ta = Tiow t0 Thigh
Input Offset Current (Vcpm =0V, Vo =0V) llo - 10 200 nA
Input Bias Current (Vcpm =0V, Vo =0V) B - 300 1000 nA
Common Mode Input Voltage Range VICR - +14 +12 \Y
-12 -14 -
Large Signal Voltage Gain (R = 2.0 kQ, Vo =10V AvoL 90 110 - dB
Output Voltage Swing: \%
RL=2.0kQ Vp=1.0V Vo+ 10 13.7 -
RL=2.0kQ Vp=1.0V Vo- - -14.1 -10
RL=10kQ VIp=10V Vo+ 12 13.9 -
RL=10kQ,VIp=1.0V Vo-— - -14.7 -12
Common Mode Rejection (Vi = +12 V) CMR 80 100 - dB
Power Supply Rejection (Vg =15V t05.0V,-15V to -5.0 V) PSR 80 115 - dB
Power Supply Current (Vo = 0V, Both Amplifiers) ID - 4.0 8.0 mA
AC ELECTRICAL CHARACTERISTICS (Vcc =+15V, VEE =-15V, Ta = 25°C, unless otherwise noted.)
Characteristic Symbol Min Typ Max Unit
Slew Rate (Vi =—10 Vto +10 V, R|_ = 2.0 kQ, Ay = +1.0) SR 5.0 7.0 - Vips
Gain Bandwidth Product (f = 100 kHz) GBW 10 15 - MHz
Unity Gain Frequency (Open Loop) fu - 9.0 - MHz
Unity Gain Phase Margin (Open Loop) Om - 60 - Deg
Equivalent Input Noise Voltage (Rg = 100 Q, f = 1.0 kHz) en - 4.5 - nv/ JHz
Equivalent Input Noise Current (f = 1.0 kHz) in - 0.5 - pA/ Az
Power Bandwidth (Vo = 27 Vpp, RL = 2.0 kQ, THD < 1.0%) BWP - 120 - kHz
Distortion (R = 2.0 kQ, f = 20 Hz to 20 kHz, Vo = 3.0 Vims, Ay = +1.0) THD - 0.002 - %
Channel Separation (f = 20 Hz to 20 kHz) Cs - -120 - dB

Figure 1. Maximum Power Dissipation
versus Temperature

Figure 2. Input Bias Current versus Temperature
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Figure 3. Input Bias Current versus
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Figure 4. Supply Current versus

Supply Voltage Supply Voltage
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Figure 5. DC Voltage Gain Figure 6. DC Voltage Gain versus
versus Temperature Supply Voltage
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Figure 7. Open Loop Voltage Gain and Figure 8. Gain Bandwidth Product
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Figure 9. Gain Bandwidth Product versus
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Supply Voltage Figure 10. Slew Rate versus Temperature
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Figure 11. Slew Rate versus Supply Voltage Figure 12. Output Voltage versus Frequency
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Figure 15. Power Supply Rejection
versus Frequency
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Figure 17. Total Harmonic Distortion
versus Frequency
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Figure 19. Input Referred Noise Current
versus Frequency
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Figure 16. Common Mode Rejection
versus Frequency
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Figure 18. Input Referred Noise Voltage
versus Frequency
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Vo, OUTPUT VOLTAGE (5.0 V/DIV)

LM833

Figure 21. Inverting Amplifier Figure 22. Noninverting Amplifier Slew Rate
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Figure 23. Noninverting Amplifier Overshoot
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OUTLINE DIMENSIONS

N SUFFIX
PLASTIC PACKAGE
CASE 626-05
Ill |ﬂ| |J1| |J| ISSUE K
K 5 / NOTES:
1. DIMENSION L TO CENTER OF LEAD WHEN
D FORMED PARALLEL.
-B— 2. PACKAGE CONTOUR OPTIONAL (ROUND OR
SQUARE CORNERS).
O ] 3. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.

| lr_»ll]-ri‘lr' Lﬁ MILLIMETERS INCHES

MIN | MAX [ MIN | MAX
940 | 10.16 | 0.370 | 0.400
610 | 6.60 | 0.240 | 0.260
394 | 445 | 0455 | 0175
038 | 051 | 0.015 | 0.020
102 | 1.78 | 0.040 | 0.070
254 BSC 0.100 BSC
076 | 127 | 0.030 [ 0.050
020 | 030 [ 0.008 | 0.012
292 | 343 | 0115 | 0135
7.62 BSC 0.300 BSC
— [ w0°] — T 10°
076 | 1.01 [ 0030 [ 0.040

=
=

NOTE 2

l— | —>

SEATING
PLANE

O —>
zzv—xu:to-noom>|

L——L»“‘_D—:K M

[D]2@0130005®[T[A @[B @]

D SUFFIX
PLASTIC PACKAGE
CASE 751-05
(SO-8)
ISSUE R

5 NOTES:
D \:ﬂ<\ C 1. DIMENSIONING AND TOLERANCING PER ASME
7 Y14.5M, 1994.
2. DIMENSIONS ARE IN MILLIMETERS.
8 5 / 3. DIMENSION D AND E DO NOT INCLUDE MOLD
PROTRUSION,

4. MAXIMUM MOLD PROTRUSION 0.15 PER SIDE.
E H 025 @ 5. DIMENSION B DOES NOT INCLUDE MOLD
- h x4s °]
0

PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.127 TOTAL IN EXCESS
OF THE B DIMENSION AT MAXIMUM MATERIAL

CONDITION.
B MILLIMETERS
El DIM| MIN MAX
A 1.35 1.75
— A ALl 010 [ 025
B 0.35 0.49
SEATING c| 018 ] 025
PLANE

D 4.80 5.00
v HTT L T

T o0 e 1.7 BSC
H 5.80 6.20
Al B h | 025 | 050
L 0.40 1.25
[] 02 ®@[c[B ®[AO] o ool 79
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Motorola reserves the right to make changes without further notice to any products herein. Motorola makes no warranty, representation or guarantee regarding
the suitability of its products for any particular purpose, nor does Motorola assume any liability arising out of the application or use of any product or circuit, and
specifically disclaims any and all liability, including without limitation consequential or incidental damages. “Typical” parameters which may be provided in Motorola
data sheets and/or specifications can and do vary in different applications and actual performance may vary over time. All operating parameters, including “Typicals”
must be validated for each customer application by customer’s technical experts. Motorola does not convey any license under its patent rights nor the rights of
others. Motorola products are not designed, intended, or authorized for use as components in systems intended for surgical implant into the body, or other
applications intended to support or sustain life, or for any other application in which the failure of the Motorola product could create a situation where personal injury
ordeath may occur. Should Buyer purchase or use Motorola products for any such unintended or unauthorized application, Buyer shallindemnify and hold Motorola
and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and expenses, and reasonable attorney fees
arising out of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such claim alleges that
Motorola was negligent regarding the design or manufacture of the part. Motorola and @ are registered trademarks of Motorola, Inc. Motorola, Inc. is an Equal
Opportunity/Affirmative Action Employer.

How to reach us:

USA/EUROPE/Locations Not Listed : Motorola Literature Distribution; JAPAN : Nippon Motorola Ltd.; Tatsumi-SPD-JLDC, 6F Seibu-Butsuryu—Center,
P.O. Box 20912; Phoenix, Arizona 85036. 1-800-441-2447 or 602—-303-5454 3-14-2 Tatsumi Koto—Ku, Tokyo 135, Japan. 03-81-3521-8315

MFAX: RMFAX0@email.sps.mot.com — TOUCHTONE 602-244-6609 ASIA/PACIFIC : Motorola Semiconductors H.K. Ltd.; 8B Tai Ping Industrial Park,
INTERNET: http://Design—NET.com 51 Ting Kok Road, Tai Po, N.T., Hong Kong. 852-26629298
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Amplifiers and Comparators

In Brief . ..

For over two decades, Motorola has continually refined
and updated integrated circuit technologies, analog circuit
design techniques and processes in response to the needs
of the marketplace. The enhanced performance of newer
operational amplifiers and comparators has come through
innovative application of these technologies, designs and
processes. Some early designs are still available but are
giving way to the new, higher performance operational
amplifier and comparator circuits. Motorola has pioneered in
JFET inputs, low temperature coefficient input stages, Miller
loop compensation, all NPN output stages, dual-doublet
frequency compensation and analog “in—-the—package”
trimming of resistors to produce superior high performance
operational amplifiers and comparators, operating in many
cases from a single supply with low input offset, low noise,
low power, high output swing, high slew rate and high
gain—bandwidth product at reasonable cost to the customer.

Present day operational amplifiers and comparators find
applications in all market segments including motor controls,
instrumentation, aerospace, automotive, telecommunications,
medical, and consumer products.
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Operational Amplifiers

Motorola offers a broad line of bipolar operational
amplifiers to meet a wide range of applications. From low—cost
industry—standard types to high precision circuits, the span
encompasses a large range of performance capabilities.
These Analog integrated circuits are available as single, dual

Table 1. Single Operational Amplifiers

and quad monolithic devices in a variety of temperature
ranges and package styles. Most devices may be obtained in
unencapsulated “chip” form as well. For price and delivery
information on chips, please contact your Motorola Sales
Representative or Distributor.

sw | sk | e
B Vio | TCvio | lo Avol [(Ay=1) |(Ay=1) W) .
(HA) (mV) | (uvee) | (nA) | (VimV) | (MHz) (Vips) Suffix/
Device Max Max Typ Max Min Typ Typ Min  Max Description Package
Noncompensated
Commercial Temperature Range (0 °C to +70°C)
LM301A 0.25 7.5 10 50 25 1.0 0.5 +3.0 | #18 General Purpose N/626, D/751
LM308A 7.0 0.5 5.0 1.0 80 1.0 0.3 +3.0 | #18 Precision N/626, D/751
Industrial Temperature Range (-25 °C to +85°C)
LM201A | 0.075 | 2.0 | 10 | 10 | 50 1.0 | 05 | +3.0 | +22 | General Purpose N/626, DI751
Internally Compensated
Commercial Temperature Range (0 °C to +70°C)
LF351 200 pA 10 10 100 pA 25 4.0 13 +5.0 | #18 JFET Input N/626, D/751
LF411C 200 pA 2.0 10 100 pA 25 8.0 25 +5.0 | £22 | JFET Input, Low Offset, | N/626, D/751
Low Drift
MC1436, C 0.04 10 12 10 70 1.0 2.0 +15 | +34 High Voltage P1/626, D/751
MC1741C 0.5 6.0 15 200 20 1.0 0.5 +3.0 | #18 General Purpose P1/626, D/751
MC1776C 0.003 6.0 15 3.0 100 1.0 0.2 +1.2 | £18 | pPower, Programmable | P1/626, D/751
MC3476 0.05 6.0 15 25 50 1.0 0.2 +1.5 | #18 Low Cost, P1/626
pPower, Programmable

MC34001 200 pA 10 10 100 pA 25 4.0 13 +5.0 | £18 JFET Input P/626, D/751
MC34001B | 200 pA 5.0 10 100 pA 50 4.0 13 +5.0 | #18 JFET Input P/626, D/751
MC34071 0.5 5.0 10 75 25 4.5 10 +3.0 | +44 High Performance P/626, D/751
MC34071A | 500 nA 3.0 10 50 50 4.5 10 +3.0 | +44 Single Supply P/626, D/751
MC34080B | 200 pA 1.0 10 100 pA 25 16 55 5.0 | £22 Decompensated P/626, D/751
MC34081B | 200 pA 1.0 10 100 pA 25 8.0 30 +5.0 | £22 | High Speed, JFET Input | P/626, D/751
MC34181 0.1nA 2.0 10 0.05 25 4.0 10 +2.5 | £18 | Low Power, JFET Input P/626
TLO71AC 200 pA 6.0 10 50 pA 50 4.0 13 +5.0 | 18 Low Noise, JFET Input P/626
TLO71C 200 pA 10 10 50 pA 25 4.0 13 +5.0 | 18 Low Noise, JFET Input D/751
TLO81AC 200 pA 6.0 10 100 pA 50 4.0 13 +5.0 | 18 JFET Input P/626
TLO81C 400 pA 15 10 200 pA 25 4.0 13 +5.0 | 18 JFET Input D/751
Automotive Temperature Range (-40 °C to +85°C)
MC33071 0.5 5.0 10 75 25 4.5 10 +3.0 | +44 High Performance P/626, D/751
MC33071A | 500 nA 3.0 10 50 50 4.5 10 +3.0 | +44 Single Supply P/626, D/751
MC33171 0.1 4.5 10 20 50 1.8 2.1 +3.0 | +44 |Low Power, Single Supply | P/626, D/751
MC33181 0.1nA 2.0 10 0.05 25 4.0 10 +2.5 | #18 | Low Power, JFET Input | P/626, D/751
Extended Temperature Range (-40 °C to +105°C)

[mcas201 [250na| 90 [ 20 [ 100 | =0 22 | 10 [:09 [+60]| LowVRai-to-Rail | Pi626 Di751
Military Temperature Range (-55 °C to +125°C)

[mcas2o1 [400na| 90 | 20 | 200 | s0 22 | 10 [:09 |60 LowVRaitorail [ Pi626, D751
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Table 2. Dual Operational Amplifiers

sw | sk |
B Vio |TCvio | o | Aval |(Av=1) [(Ay=1) W) _
(HA) (mV) | @vre)y | (nA) | (VimV) | (MHz) (Vius) Suffix/
Device Max Max Typ Max Min Typ Typ Min  Max Description Package
Internally Compensated
Commercial Temperature Range (0 °C to +70°C)
LF353 200 pA 10 10 100 pA 25 4.0 13 5.0 | 18 JFET Input N/626, D/751
LF412C 200 pA 3.0 10 100 pA 25 4.0 13 +5.0 | £18 | JFET Input, Low Offset, | N/626, D/751
Low Drift
LF442C 100 pA 5.0 10 50 pA 25 2.0 6.0 +5.0 | £18 | Low Power, JFET Input N/626
LM358 0.25 6.0 7.0 50 25 1.0 0.6 +1.5 | +18 Single Supply, N/626, D/751
+3.0 | +36 |Low Power Consumption
LM833 1.0 5.0 2.0 200 31.6 15 7.0 +2.5 | +18 Low Noise, Audio N/626, D/751
MC1458 0.5 6.0 10 200 20 11 0.8 +3.0 | 18 Dual MC1741 P1/626,
D/751
MC1458C 0.7 10 10 300 20 11 0.8 +3.0 | +18 General Purpose P1/626,
D/751
MC3458 0.5 10 7.0 50 20 1.0 0.6 +1.5 | +18 Split Supplies, P1/626,
+3.0 | +36 Single Supply, D/751
Low Crossover Distortion
MC4558AC 0.5 5.0 10 200 50 2.8 1.6 3.0 | +22 High Frequency P1/626
MC4558C 0.5 6.0 10 200 20 2.8 1.6 +3.0 | £18 High Frequency P1/626,
D/751
MC34002 100 pA 10 10 100 pA 25 4.0 13 +5.0 | 18 JFET Input P/626, D/751
MC34002B 100 pA 5.0 10 70 pA 25 4.0 13 +5.0 | £18 JFET Input P/626, D/751
MC34072 0.5 5.0 10 75 25 4.5 10 +3.0 | +44 High Performance P/626, D/751
MC34072A 500 nA 3.0 10 50 50 4.5 10 +3.0 | +44 Single Supply P/626, D/751
MC34082 200 pA 3.0 10 100 pA 25 8.0 30 +5.0 | £22 | High Speed, JFET Input P/626
MC34083B 200 pA 3.0 10 100 pA 25 16 55 +5.0 | £22 Decompensated P/626
MC34182 0.1 nA 3.0 10 0.05 25 4.0 10 +2.5 | £18 | Low Power, JFET Input | P/626, D/751
TLO62AC 200 pA 6.0 10 100 pA 4.0 2.0 6.0 +2.5 | £18 | Low Power, JFET Input | P/626, D/751
TLO62C 200 pA 15 10 200 pA 4.0 2.0 6.0 +2.5 | £18 | Low Power, JFET Input | P/626, D/751
TLO72AC 200 pA 6.0 10 50 pA 50 4.0 13 +5.0 | £18 Low Noise, JFET Input P/626
TLO72C 200 pA 10 10 50 pA 25 4.0 13 +5.0 | £18 Low Noise, JFET Input D/751
TLO82AC 200pA | 6.0 10 100 pA 50 4.0 13 +5.0 | +18 JFET Input P/626
TLO82C 400 pA 15 10 200 pA 25 4.0 13 +5.0 | £18 JFET Input D/751
Industrial Temperature Range (—25 °C to +85°C)
LM258 0.15 5.0 10 30 50 1.0 0.6 +1.5 | +18 Split or Single Supply | N/626, D/751
+3.0 | +36 Op Amp
Automotive Temperature Range (-40 °C to +85°C)
MC3358 5.0 8.0 10 75 20 1.0 0.6 +1.5 | +18 Split or Single Supply P1/626
+3.0 | +36
MC33072 0.50 5.0 10 75 25 4.5 10 +3.0 | +44 High Performance P/626, D/751
MC33072A 500nA | 3.0 10 50 50 4.5 10 +3.0 | +44 Single Supply P/626, D/751
MC33076 0.5 4.0 2.0 70 25 7.4 2.6 +2.0 | +18 High Output Current P1/626,
P2/648C,
D/751
MC33077 1.0 1.0 2.0 180 150 37 11 +2.5 | £18 Low Noise P/626, D/751
MC33078 750nA | 2.0 2.0 150 31.6 16 7.0 +5.0 | +18 Low Noise N/626, D/751
MC33102 P/626, D/751
(Awake) 600nA | 3.0 1.0 60 25 4.6 1.7 25 | 18 Sleep-Model]
(Sleep) 60nA | 3.0 1.0 6.0 15 0.3 01 |25 |18 Micropower
MC33172 0.10 4.5 10 20 50 1.8 2.1 +3.0 | +44 Low Power, Single P/626, D/751
Supply
MC33178 0.5 3.0 2.0 50 50 5.0 2.0 +2.0 | +18 High Output Current P/626, D/751
MC33182 0.1 nA 3.0 10 0.05 25 4.0 10 2.5 | +18 | Low Power, JFET Input | P/626, D/751
MC33272A 650 nA 1.0 0.56 25 nA 31.6 55 11.5 +1.5 | £18 High Performance P/626, D/751
MC33282 100 pA |200 V| 5.0 50 pA 50 30 12 +2.5 | £18 | Low Input, Offset JFET | P/626, D/751
TLO62V 200pA | 6.0 10 100 pA 4.0 2.0 6.0 +2.5 | £18 | Low Power, JFET Input | P/626, D/751
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Table 2. Dual Operational Amplifiers (continued)

sw | SR | S
B Vio |TCvio | lo Avol [(Ay=1) |(Ay=1) ) _
(nA) (mV) [@uvrere) | (nA) | (VimV) | (MHz) (V/us) Suffix/
Device Max Max Typ Max Min Typ Typ Min  Max Description Package
Extended Temperature Range (-40 °C to +105°C)
MC33202 250 nA 11 2.0 100 50 22 1.0 +0.9 | +6.0 Low V Rail-to—Rail P/626, D/751
MC33206 Rail-to—Rail P/646,
with Enable D/751A
MC33502 40fA | 05 |20ty - 100 | 4.0typ | 40typ | +0.9 | +7.0 1.0 V Rail-to—Rail P/262, D751
typ typ typ
LM2904 0.25 10 7.0 50 100 1.0 0.6 +1.5 | +13 Split or Single Supply | N/262, D/751
typ +3.0 | +26
Extended Automotive Temperature Range (—40 °C to +125°C)
TCA0372 500 nA 15 20 50 30 11 1.4 +5.0 | +36 Power Op Amp, DP2/648,
Single Supply DW/751G
LM2904V 0.25 13 7.0 50 100 1.0 0.6 +15 | #13 | Splitor Single Supply | N/626, D/751
typ +3.0 | +26
Military Temperature Range (—55 °Cto +125°C)
[mc3z202  Ja00pa| 11 [ 20 [200pa] 50 | 22 | 10 [:09|:60]| LowVRaito-Rail |P/626, D751
Table 3. Quad Operational Amplifiers
BW SR Supply
B | Vio [TCvio| o | Aval [(Av=1) |(Ay=1) V°|t\";‘ge .
@) | mv) |wvrey | oa) [vmvy | (vHz) | vips) V) Suffix/
Device Max Max Typ Max Min Typ Typ Min  Max Description Package
Internally Compensated
Commercial Temperature Range (0 °C to +70°C)
LF347 200 pA 10 10 100 pA 25 4.0 13 +5.0 | #18 JFET Input N/646
LF347B 200 pA 5.0 10 100 pA 50 4.0 13 +5.0 | 18 JFET Input N/646
LF444C 100 pA 10 10 50 pA 25 2.0 6.0 +5.0 | #18 | Low Power, JFET Input | N/646, D/751A
LM324, A 0.25 6.0 7.0 50 25 1.0 0.6 +1.5 | £16 Low Power N/646, D/751A
+3.0 | +32 Consumption
MC3403 0.5 10 7.0 50 20 1.0 0.6 +1.5 | #18 No Crossover P/646, D/751A
+3.0 | +36 Distortion
MC4741C 0.5 6.0 15 200 20 1.0 0.5 +3.0 | #18 Quad MC1741 P/646, D/751A
MC34004 200 pA 10 10 100 pA 25 4.0 13 +5.0 | 18 JFET Input P/646
MC34004B | 200 pA 5.0 10 100 pA 50 4.0 13 +5.0 | £18 JFET Input P/646
MC34074 0.5 5.0 10 75 25 4.5 10 +3.0 | +44 High Performance P/646, D/751A
MC34074A | 500 nA 3.0 10 50 50 4.5 10 +3.0 | +44 Single Supply P/646, D/751A
MC34084 200 pA 12 10 100 pA 25 8.0 30 +5.0 | £22 | High Speed, JFET Input P/646,
DW/751G
MC34085B | 200 pA 12 10 100 pA 25 16 55 +5.0 | £22 Decompensated P/646,
DW/751G
MC34184 0.1nA 10 10 0.05 25 4.0 10 +2.5 | #18 | Low Power, JFET Input | P/646, D/751A
TLOG64AC 200 pA 6.0 10 100 pA 4.0 2.0 6.0 +2.5 | #18 | Low Power, JFET Input | N/646, D/751A
TLO64C 200 pA 15 10 200 pA 4.0 2.0 6.0 +2.5 | £18 | Low Power, JFET Input | N/646, D/751A
TLO74AC 200 pA 6.0 10 50 pA 50 4.0 13 +5.0 | 18 Low Noise, JFET Input N/646
TLO74C 200 pA 10 10 50 pA 25 4.0 13 +5.0 | 18 Low Noise, JFET Input N/646
TLO84AC 200 pA 6.0 10 100 pA 50 4.0 13 +5.0 | #18 JFET Input N/646
TLO84C 400 pA 15 10 200 pA 25 4.0 13 5.0 | 18 JFET Input N/646
Industrial Temperature Range (-25 °C to +85°C)
LM224, A 0.15 5.0 7.0 30 50 1.0 0.6 +1.5 | £16 Split Supplies or N/646, D/751A
+3.0 | +32 Single Supply
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Table 3. Quad Operational Amplifiers (continued)

BW SR Supply
Volt
B | Vio |TCvio | o | Aval [(Av=D |@Ay=1)f *0F9 _
(HA) (mV) | (uv/eC) | (nA) (VimV) | (MHz) (Vlps) Suffix/
Device Max Max Typ Max Min Typ Typ Min  Max Description Package
Automotive Temperature Range (-40 °C to +85°C)
MC3303 0.5 8.0 10 75 20 1.0 0.6 +1.5 | #18 Differential P/646, D/751A
+3.0 | +36 General Purpose
MC33074 0.5 4.5 10 75 25 4.5 10 +3.0 | +44 High Performance, P/646, D/751A
Single Supply
MC33074A | 500 nA 3.0 10 50 50 4.5 10 +3.0 | +44 High Performance P/646, D/751A
MC33079 750 nA 25 2.0 150 31.6 9.0 7.0 +5.0 | 18 Low Noise N/646, D/751A
MC33174 0.1 4.5 10 20 50 1.8 2.1 +3.0 | +44 Low Power, Single P/646, D/751A
Supply
MC33179 0.5 3.0 2.0 50 50 5.0 2.0 +2.0 | £18 High Output Current P/646, D/751A
MC33184 0.1nA 10 10 0.05 25 4.0 10 +2.5 | £18 | Low Power, JFET Input | P/646, D/751A
MC33274A | 650 nA 1.0 0.56 25nA 31.6 55 11.5 +1.5 | #18 High Performance P/646, D/751A
MC33284 100 pA 2.0 5.0 50 pA 50 30 12 +2.5 | £18 Low Input, Offset JFET | P/646, D/751A
TLO64V 200 pA 9.0 10 100 pA 4.0 2.0 6.0 +2.5 | £18 | Low Power, JFET Input | N/646, D/751A
Extended Temperature Range (-40 °C to +105°C)
MC33204 250 nA 13 2.0 100 50 2.2 1.0 +0.9 | £6.0 Low V Rail-to—Rail P/646, D/751A
MC33207 50 2.2 +0.9 | +6.0 | Rail-to—Rail with Enable | P/648, D/751B
MC33304 25 3.0 +1.8 | +12 | Sleepmode, Rail-to—Rail | P/646, D/751A
LM2902 0.5 10 - 50 15 1.0 0.6 +15 | #13 Differential Low Power | N/646, D/751A
+3.0 | +26
Extended Automotive Temperature Range (—40 °Cto +125°C)
LM2902V 0.5 13 - 50 15 1.0 0.6 +1.5 | #13 Differential Low Power | N/646, D/751A
+3.0 | +26
Military Temperature Range (—55 °C to +125°C)
Mc33204 |400pa| 13 | 20 [200pa] s0 | 22 1.0 |209 [+60] LowVRai-to-Rail |Pi646, Di751A
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One Volt SMARTMOS [ Rail-to—Raill

Dual Operational Amplifier

MC33502D, P
Ta =—40° to +105°C, Case 751, 626

The MC33502 operational amplifier provides rail-to—rail .
operation on both the input and output. The output can swing .
within 50 mV of each rail. This rail-to—rail operation enables .
the user to make full use of the entire supply voltage range .

available. It is designed to work at very low supply voltages
(2.0 Vand ground), yet can operate with a supply ofupto 7.0 V .

and ground. Output current boosting techniques provide high .
output current capability while keeping the drain current of the .
amplifier to a minimum. .

» Low Voltage, Single Supply Operation (1.0 V and Ground

to 7.0 V and Ground) APPLICATIONS

 High Input Impedance: Less than 40 fA Input Current
» Typical Unity Gain Bandwidth @ 5.0 V = 5.0 MHz,
@ 1.0V =4.0 MHz
» High Output Current (Isc =50 mA @ 5.0V, 10 mA @
1.0V)

Output Voltage Swings within 50 mV of Both Rails

Input Voltage Range Includes Both Supply Rails

High Voltage Gain: 100 dB

No Phase Reversal on the Output for Over—Driven Input

Signals

Input Offset Trimmed to <500 pV Typical

Low Supply Current (Ip = 1.2 mA, Typical)

600 Q Drive Capability

Extended Operating Temperature Range (—40° to 105°C)

Single Cell NiCd/Ni MH Powered Systems
Single Cell Lithium Powered Systems
Portable Communication Devices

Low Voltage Active Filters

General Systems Requiring Battery Power

O Outputs

Base
Current
Boost
© _| t ffer with
Inputs npu Bufferwith0vV [ |
P o | Stage Level Shift Output
O + Stage
Offset Saturation J
Voltage Detector
Trim Base
Current
Boost
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High Frequency Amplifiers

A variety of high frequency circuits with features ranging
from low cost simplicity to multifunction versatility marks
Motorola’s line of integrated amplifiers. Devices described
here are intended for industrial and communications
applications. For devices especially dedicated to consumer
products, i.e., TV and entertainment radio. (See the
Consumer Electronics Circuits section.)

AGC Amplifiers

MC1490/MC1350 Family Wideband
General Purpose Amplifiers

The MC1490 and MC1350 family are basic building
blocks — AGC (Automatic Gain Controlled) RF/Video

Table 4. High Frequency Amplifier Specifications

Amplifiers. These parts are recommended for applications
up through 70 MHz. The best high frequency performance
may be obtained by using the physically smaller SOIC
version (shorter leads) — MC1350D. There are currently no
other RF ICs like these, because other manufacturers have
dropped their copies. Applications include variable gain
video and instrumentation amplifiers, IF (Intermediate
Frequency) amplifiers for radio and TV receivers, and
transmitter power output control. Many uses will be found in
medical instrumentation, remote monitoring, video/graphics
processing, and a variety of communications equipment.
The family of parts using the same basic die (identical circuit
with slightly different test parameters) is listed in the
following table.

Operating Ay Bandwidth Vcc/VEE
Ti ture R dB MH Vdc )
emperature Range (dB) @ z (vdc) Suffix/
—40°to +85°C 0°to +70°C Typical Minimum Maximum Package
- MC1350 50 45 +6.0 +18 P/626, D/751

MC1490 - 50 10 P/626
45 60
35 100
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Miscellaneous Amplifiers

Motorola provides several Bipolar and CMOS special range from low power CMOS programmable amplifiers and
purpose amplifiers which fill specific needs. These devices comparators to variable—gain bipolar power amplifiers.
MC3405 oup

Dual Operational Amplifier and

Dual Voltage Comparator
Inputs 1

This device contains two Differential Input Operational

Amplifiers and two Comparators; each set capable of single vee |: Comp

supply operation. This operational amplifier—-comparator
circuitwill find its applications as a general purpose product for

. L . . L Inputs 2
automotive circuits and as an industrial “building block.”

Outp

Table 5. Bipolar

ut1 IZ Comp op 14 Output 4
Ampl
{ |: :I} Inputs 4

11 VEg/Gnd
Amp2

{%:z G
w2 [T 5] oupus

B Vio llo Avol Response Supply Voltage
(HA) (mV) (nA) (VImV) (us) Suffirx/
Device Max Max Max Min Typ Single Dual Package
MC3405 0.5 10 50 20 1.3 3.0to 36 +1.5t0 18 P/646
MC14573
Quad Programmable Operational Amplifier
MC14575
Dual Programmable Operational Amplifier and Dual Programmable Comparator
MC14576C/MC14577C
Dual Video Amplifiers
Table 6. CMOS
Quantity Single Supply Dual Supply Suffix/
Function Per Package Voltage Range Voltage Range Frequency Range Device Package
Operational Amplifiers 4 3.0t015V +1.5t0+7.5V DC to 1.0 MHz MC14573 P/648, D/751B
Operational Amplifiers 2and 2 3.0to 15V +1.5t0+x7.5V DC to 1.0 MHz MC14575 P/648, D/751B
and Comparators
Video Amplifiers 2 50t012 V(1) [ +2.5t0+6.0Vv(2) Up to 10 MHz MC14576C | P/626, F/904
MC14577C

(1) 5.0 to 10 V for surface mount package.
(2) +2.5 to +5.0 V for surface mount package.
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Comparators

Table 7. Single Comparators

B Vio llo Ay llo | Response Supply Temperature
MA) |(mY ] A (VIV) | (mA) Time Voltage Range Suffirx
Device Max | Max Max Typ Min (ns) V) Description (°C) Package
Bipolar
LM211 0.1 3.0 0.01 | 200k | 8.0 200 +15, -15 With strobe, will operate —25t0 +85 D/751
LM311 0.25 75 0.05 from single supply 0to +70 N/626,
D/751
CMOS
MC14578 | 1.O0pA | 50 - - 1.1 - 3.5t014 Requires only 10 pA from -30to +70 P/648,
single—ended supply D/751B
Table 8. Dual Comparators
B Vio llo Ay llo | Response Supply Temperature
MA) | (mWY ]| pA) (VIV) | (mA) Time Voltage Range Suffirx
Device Max | Max Max Typ Min (ns) V) Description (°C) Package
Bipolar
LM393 0.25 5.0 0.05 | 200k | 6.0 1300 +1.5t0 +18 | Designed for single or split 0to +70 N/626,
LM393A 2.0 1300 or supply operation, input 0to +70 D/751
LM2903 7.0 1500 3.0to 36 common mode includes —40 to +105
LM2903V 7.0 1500 ground (negative supply) —40 to +125
MC3405 0.5 10 0.05 | 200k | 6.0 1300 +1.5to 7.5 | This device contains 2 op 0to +70 P/646
or amps and 2 comparators in
3.0to 15 a single package
CMOS
MC14575] 0.001 | 30 |0.0001 | 2.0k | 3.0 1000 +1.5t0 £7.5 | This device contains 2 op —40 to +85 P/648,
or amps and 2 comparators in D/751B
3.0t015 a single package
Table 9. Quad Comparators
B Vio llo Ay llo | Response Supply Temperature
MA) |(mY ] A (VIV) | (mA) Time Voltage Range Suffirxs
Device Max | Max Max Typ Min (ns) V) Description (°C) Package
Bipolar
LM239 0.25 5.0 0.05 | 200k | 6.0 1300 +1.5to +18 | Designed for single or split —25to +85 N/646,
LM239A 2.0 200 k or supply operation, input —25to +85 D/751A
LM339 5.0 200 k 3.0to 36 common mode includes 0to +70
LM339A 2.0 200 k ground (negative supply) 0to +70
LM2901 7.0 100 k —40 to +85
LM2901V 7.0 100 k —40 to +125
MC3302 0.5 20 0.5 100 k —40 to +85 P/646
CMOS
MC14574] 0.001 | 30 |0.0001 | 2.0k | 3.0 1000 +1.5t0 7.5 | Externally programmable —40 to +85 P/648,
or power dissipation with 1 or D/751B
3.0to 15 2 resistors
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Amplifiers and Comparators Package Overview

CASE 626
N, P, P1 SUFFIX

&

CASE 646
N, P SUFFIX

CASE 648, 648C
DP2, P, P2 SUFFIX

CASE 751 CASE 751A CASE 751B
D SUFFIX D SUFFIX D SUFFIX
CASE 751G CASE 904
DW SUFFIX F SUFFIX
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LM833

LOW NOISE DUAL OPERATIONAL AMPLIFIER

LOW VOLTAGE NOISE: 4.5nVNHz

15MHz
HIGH SLEW RATE: 7V/us
LOW DISTORTION: 0.002%

ESD PROTECTION 2kV
DESCRIPTION

The LM833 is a monolithic dual operational ampli-
fier particularly well suited for audio applications. It
offers low voltage noise (4.5nV/YHz) and high fre-
quency performances (15MHz Gain Bandwidth

product, 7V/us slew rate).

In addition the LM833 has also a very low distor-

HIGH GAIN BANDWIDTH PRODUCT:

EXCELLENT FREQUENCY STABILITY

tion (0.002%) and excellent phase/gain margins.

ORDER CODE
Package
Part Number Tengg;raéure
9 N D
LM833 -40°C, +105°C . .

N = Dual in Line Package (DIP

)
D = Small Outline Package (SO) - also available in Tape & Reel (DT)

PIN CONNECTIONS (top view)

ul

DIP8
(Plastic Package)

e

D
SO8
(Plastic Micropackage)

Output 1
Inverting input 1
Non-inverting input 1

Vv

cc’

Vect

Output 2
Inverting input 2

Non-inverting input 2

November 2001

1/7




LM833

SCHEMATIC DIAGRAM (1/2 LM833)

VCC

+—] } | } O Output

Inverting Non-inverting

.
e

.
™

AN

N/

I

Vee
ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit

Vee Supply Voltage +18 or +36 \%

Vie |Differential Input Voltage - note ) +30 \%

V; Input Voltage - see note 1 +15 \%

Output Short Circuit Duration Infinite s

Toper | Operating Free-Air Temperature Range -40 to 105 °C
T Junction Temperature +150 °C
Tstg Storage Temperature -65 to +150 °C
Ptot | Maximum Power Dissipation - note 2) 500 mw

1. Either or both input voltages must not exceed the magnitude of Vcc* or Vec™.
2. Power dissipation must be considered to ensure maximum junction temperature (Tj) is not exceeded.

OPERATING CONDITIONS

Symbol Parameter Value Unit

Vee Supply Voltage +2.5to0 £15 \%

4

207




LM833

ELECTRICAL CHARACTERISTICS
Veet = +15V, Ve = -15V, Tamp = 25°C (unless otherwise specified)

Symbol Parameter Min. | Typ. | Max. | Unit
Vio Input Offset Voltage (Rg = 10Q, V, = 0V, Vi = 0V) 0.3 5 mv
Input Offset Voltage Drift
DVip [ Rg = 100, vi =0V, Trin- < Tamb < Trmax. 2 uvreC
lio Input Offset Current (V, = OV, Vi = OV) 25 | 200 nA
lip Input Bias Current (V, = 0V, Vjc = 0V) 300 | 1000 nA
Viem | Input Common Mode Voltage Range +12 | 14 \%
A,q |Large Signal Voltage Gain (R_ = 2kQ, V, = £10V) 90 | 100 dB
Output Voltage Swing (Viq = +1V)
R =2.0kQ 10 | 137
Vopp R =2.0kQ -14 | -10 \Y
R = 10kQ 12 | 13.9
R, = 10kQ -14.4| -12
CMR |Common-mode Rejection Ratio (Vjc = +13V) 80 | 100 dB
SVR | Supply Voltage Rejection Ratio (Vee* / Ve = +15V / -15V to +5V / -5V) 80 | 105 dB
lcc Supply Current ( Vy = 0V, All amplifiers) 4 8 mA
SR Slew Rate (V; =-10V to +10V, R| = 2kQ, Ay = +1) 5 7 Vius
GBP |Gain Bandwidth Product (R = 2kQ, C| = 100pF, f = 100kHz) 10 15 MHz
B Unity Gain Bandwidth (Open loop) 9 MHz
@m Phase Margin (R = 2kQ) 60 Degrees
e, Equivalent Input Noise Voltage (Rg = 1009Q, f = 1kHz) 45 %
in Equivalent Input Noise Current (f = 1kHz) 0.5 pA
JHz
THD | Total Harmonic Distortion (R, = 2kQ, f = 20Hz to 20kHz, V = 3V s, Ay = +1) 0.002 %
Vo1/Vo2 | Channel Separation (f = 20Hz to 20kHz) 120 dB
FPB |Full Power Bandwidth (V, =27V, R = 2kQ, THD < 1%) 120 kHz
7 317
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TOTAL SUPPLY CURRENT vs SUPPLY

OUTPUT SHORT CIRCUIT CURRENT vs

VOLTAGE OUTPUT VOLTAGE
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FREQUENCY

THD + NOISE vs FREQUENCY
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VOLTAGE GAIN AND PHASE vs FREQUENCY

THD + NOISE vs Vout
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PACKAGE MECHANICAL DATA
8 PINS - PLASTIC DIP

’,e“—
- <| —
0
= — bl
"L BBt
b E
T e |
e3 Z
Y4
D
T Y I O
8 5
L
1 4
| I N I
Millimeters Inches
Dimensions
Min. Typ. Max. Min. Typ. Max.
A 3.32 0.131
al 0.51 0.020
B 1.15 1.65 0.045 0.065
b 0.356 0.55 0.014 0.022
bl 0.204 0.304 0.008 0.012
D 10.92 0.430
E 7.95 9.75 0.313 0.384
e 2.54 0.100
e3 7.62 0.300
e4 7.62 0.300
F 6.6 0260
i 5.08 0.200
L 3.18 3.81 0.125 0.150
V4 1.52 0.060
6/7 1S77
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PACKAGE MECHANICAL DATA

8 PINS - PLASTIC MICROPACKAGE (SO)

L
) o g
K
[ NP A ——
WS %ﬂ\ N,
L] : E
e3 E .
Millimeters Inches
Dimensions
Min. Typ. Max. Min. Typ. Max.
A 1.75 0.069
al 0.1 0.25 0.004 0.010
a2 1.65 0.065
a3 0.65 0.85 0.026 0.033
b 0.35 0.48 0.014 0.019
bl 0.19 0.25 0.007 0.010
C 0.25 0.5 0.010 0.020
cl 45° (typ.)
D 4.8 5.0 0.189 0.197
5.8 6.2 0.228 0.244
e 1.27 0.050
e3 3.81 0.150
F 3.8 4.0 0.150 0.157
L 0.4 1.27 0.016 0.050
M 0.6 0.024
S 8° (max.)

Information furnished is believed to be accurate and reliable. However, STMicroelectronics assumes no responsibility for the
consequences of use of such information nor for any infringement of patents or other rights of third parties which may result from
its use. No license is granted by implication or otherwise under any patent or patent rights of STMicroelectronics. Specifications
mentioned in this publication are subject to change without notice. This publication supersedes and replaces all information
previously supplied. STMicroelectronics products are not authorized for use as critical components in life support devices or
systems without express written approval of STMicroelectronics.
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