LM833, NCV833

Low Noise, Audio Dual
Operational 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//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 dead—band
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.

For an improved performance dual/quad version, see the MC33079
family.

Features

Low Voltage Noise: 4.5 nV/ JHz

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 uV/°C

Low Distortion: 0.002%

Excellent Frequency Stability

Dual Supply Operation

NCYV Prefix for Automotive and Other Applications Requiring Site
and Change Controls

® These Devices are Pb—Free and are RoHS Compliant

MAXIMUM RATINGS

Rating Symbol Value Unit

Supply Voltage (Vgc to VEg) Vs +36 \%
Input Differential Voltage Range (Note 1) VDR 30 \%
Input Voltage Range (Note 1) VIR +15 \%
Output Short Circuit Duration (Note 2) tsc Indefinite
Operating Ambient Temperature Range Ta -40to+85 | °C
Operating Junction Temperature Ty +150 °C
Storage Temperature Tstg -60to +150 | °C
ESD Protection at any Pin Vesd \%

- Human Body Model 600

- Machine Model 200
Maximum Power Dissipation (Notes 2 and 3) Pp 500 mwW

Stresses exceeding Maximum Ratings may damage the device. Maximum

Ratings are stress ratings only. Functional operation above the Recommended

Operating Conditions is not implied. Extended exposure to stresses above the

Recommended Operating Conditions may affect device reliability.

1. Either or both input voltages must not exceed the magnitude of Vg or VEg.

2. Power dissipation must be considered to ensure maximum junction
temperature (T,) is not exceeded (see power dissipation performance
characteristic).

3. Maximum value at T < 85°C.
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ORDERING INFORMATION

See detailed ordering and shipping information in the package
dimensions section on page 6 of this data sheet.

Publication Order Number:
LM833/D
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ELECTRICAL CHARACTERISTICS (Vo = +15 V, Veg = 15V, Ta = 25°C, unless otherwise noted.)

Characteristic Symbol Min Typ Max Unit
Input Offset Voltage (Rs =10 Q, Vo =0V) Vio - 0.3 5.0 mV
Average Temperature Coefficient of Input Offset Voltage AV|o/AT - 2.0 - uv/°C
Rs=10Q,Vg=0V, Tp = Tigw t0 Thigh
Input Offset Current (Vgm =0V, Vg =0V) lio - 10 200 nA
Input Bias Current (Vgm =0V, Vg=0V) Iis - 300 1000 nA
Common Mode Input Voltage Range VIcR - +14 +12 \Y,
-12 -14 -
Large Signal Voltage Gain (R = 2.0 k2, Vo =10 V) AvoL 90 110 - dB
Output Voltage Swing: \
RL=2.0kQ Vpp=1.0V Vo 10 13.7 -
RL=20kQ Vp=1.0V Vo- - -14.1 -10
R|_=10|(Q‘V|D=1.0V Vo, 12 13.9 -
R. =10k Vip=1.0V Vo- - -147 -12
Common Mode Rejection (Vi, = £12 V) CMR 80 100 - dB
Power Supply Rejection (Vg=15Vt0 5.0V, -15V to -5.0V) PSR 80 115 - dB
Power Supply Current (Vg = 0 V, Both Amplifiers) Ip - 4.0 8.0 mA
AC ELECTRICAL CHARACTERISTICS (Vcc = +15 V, VEg = =15V, Tp = 25°C, unless otherwise noted.)
Characteristic Symbol Min Typ Max Unit
Slew Rate (Vi, =-10Vto +10 V, R = 2.0 kQ, Ay = +1.0) SR 5.0 7.0 - V/us
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 - °
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/ JHz
Power Bandwidth (Vg = 27 Vpp, R = 2.0 k2, THD < 1.0%) BWP - 120 - kHz
Distortion (R = 2.0 kQ, f = 20 Hz to 20 kHz, Vg = 3.0 Vs, Ay = +1.0) THD - 0.002 - %
Channel Separation (f = 20 Hz to 20 kHz) Cs - -120 - dB
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Figure 1. Maximum Power Dissipation
versus Temperature
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Figure 2. Input Bias Current versus Temperature
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I1, INPUT BIAS CURRENT (nA)

AyoL, DC VOLTAGE GAIN (dB)

AyoL, OPEN LOOP VOLTAGE GAIN (dB)

LM833, NCV833

800
Ta=25°C
600
wof
I —
— |
200
0 5.0 10 15 20
Vce, [Vegl, SUPPLY VOLTAGE (V)
Figure 3. Input Bias Current versus
Supply Voltage
110 Voo = H5V
Veg=-15V
R =2.0kQ
105
100 / - —
95 //
90
-55 -25 0 25 50 75 100 125
Ta, AMBIENT TEMPERATURE (°C)
Figure 5. DC Voltage Gain
versus Temperature
120
~ 0
- )
100 u
A S — 45
N [
80 ~ =}
= %
60 — Phase ) %
n
40 [ Vo= +15V \\ g
Vee=-15V Gain 135 &
| R =2.0kQ S
20 ['15=25°C \
0 180
1.0 10 100 1.0k 10k 100k 1.0M 10M

f, FREQUENCY (Hz)

Figure 7. Open Loop Voltage Gain and
Phase versus Frequency
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Figure 13. Maximum Output Voltage
versus Supply Voltage
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Figure 12. Output Voltage versus Frequency
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Figure 23. Noninverting Amplifier Overshoot

ORDERING INFORMATION

Device Package Shipping?
LM833NG (lft?_'gr;i) 50 Units / Rail
LM833DG (s&‘gﬁe ) 98 Units / Rail
LM833DR2G (gg_'gﬁe ) 2500 / Tape & Reel
* —_
NCV833DR2G (gtgj—llgre?a ) 2500 / Tape & Reel

tFor information on tape and reel specifications, including part orientation and tape sizes, please refer to our Tape and Reel Packaging
Specifications Brochure, BRD8011/D.
*NCV prefix indicates qualified for automotive use.
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PACKAGE DIMENSIONS
PDIP-8
N SUFFIX
CASE 626-05
ISSUE M
NOTES:
1. DIMENSIONING AND TOLERANCING PER ASME
Y14.5M, 1994.

NOTE 5

SIDE VIEW

yL

[

: SEATING
PLANE
«— 8X b

2. CONTROLLING DIMENSION: INCHES.
3. DIMENSION E IS MEASURED WITH THE LEADS RE-

E STRAINED PARALLEL AT WIDTH E2.

4. DIMENSION E1 DOES NOT INCLUDE MOLD FLASH.
5. ROUNDED CORNERS OPTIONAL.
- INCHES MILLIMETERS
__ DIM| MIN | NOM | MAX | MIN | NOM | MAX
Al -—— | ——TJo2t0 | ——| ——[ 533
A1]00156 | ———— | ———— | 088] ——| ———-
b | 0014 [0.018 [0.022 | 035] 046] 056
[ C [0.008 [0.010 [0.014 | 020] o025] 036
D |0.355 [0.365 [0.400 | 9.02] 9.27] 10.02
c = D1[0005 | ———— | ———— | 048] ———-[ ———-
e—— E2 E | 0300 |0310 [0.325 | 7.62| 7.87| 826
E1 | 0.240 [0.250 | 0280 | 6.10] 6.35] 7.11
END VIEW E2 0.300 BSC 7.62 BSC
NOTE 3 E3 | ———— | ——— 10430 | ———] ———-] 10.92
e 0.100 BSC 2.54 BSC
L [0.115 [0.130 [ 0.150 292] 3.30] 3.81

e

END VIEW
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PACKAGE DIMENSIONS
SOIC-8
D SUFFIX
CASE 751-07
ISSUE AK
X NOTES:
—R- 1. DIMENSIONING AND TOLERANCING PER
A ANSI Y14.5M, 1982.
] 2. CONTROLLING DIMENSION: MILLIMETER.
|I| H |I| |I| 3. DIMENSION A AND B DO NOT INCLUDE
MOLD PROTRUSION.
T 5 4. MAXIMUM MOLD PROTRUSION 0.15 (0.006)
PER SIDE.
B S | | | | ) [ 5. DIMENSION D DOES NOT INCLUDE DAMBAR
$|0250010®] Y @ PROTRUSION. ALLOWABLE DAMBAR
¢ PROTRUSION SHALL BE 0.127 (0.005) TOTAL
4 IN EXCESS OF THE D DIMENSION AT
-Y- |:| |:| K MAXIMUM MATERIAL CONDITION.
it 6. 751-01 THRU 751-06 ARE OBSOLETE. NEW
STANDARD IS 751-07.
MILLIMETERS INCHES
—C N X a5° DIM[ MIN | MAX | MIN | MAX
\ SEATING A | 480 | 500 | 0.189 | 0.197
B | 380 | 4.00 | 0.150 | 0.157
[<z-] Y PLANE A\ C | 135 | 1.75 | 0.053 | 0.069
B - D | 033 ] 051 0013 | 0.020
T [ 0.10 (0.004) ~ - G 1.27 BSC 0.050 BSC
H M J H | 010 | 0.25 | 0.004 | 0.010
D J | 019 | 0.25 [ 0.007 | 0010
K | 040 | 1.27 | 0.016 | 0.050
M 0°| 8°] o0°] 8°
|€B| 0.25 (0.010) |Z| Y@| X@| N | 025 | 050 | 0.010 | 0.020
S | 580 | 620 | 0228 | 0.244

SOLDERING FOOTPRINT*

1000

4.0

.
L
| o155
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L
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U

SCALE 6:1 (

mm
inches)
*For additional information on our Pb—Free strategy and soldering

details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.

ON Semiconductor and \J are registered trademarks of Semiconductor Components Industries, LLC (SCILLC). SCILLC reserves the right to make changes without further notice
to any products herein. SCILLC makes no warranty, representation or guarantee regarding the suitability of its products for any particular purpose, nor does SCILLC 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 special, consequential or incidental damages.
“Typical” parameters which may be provided in SCILLC 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. SCILLC does not convey any license under its patent rights
nor the rights of others. SCILLC 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 SCILLC product could create a situation where personal injury or death may occur. Should
Buyer purchase or use SCILLC products for any such unintended or unauthorized application, Buyer shall indemnify and hold SCILLC 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 SCILLC was negligent regarding the design or manufacture of the part. SCILLC is an Equal
Opportunity/Affirmative Action Employer. This literature is subject to all applicable copyright laws and is not for resale in any manner.
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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