Rochester
Electronics REI Datasheet

LM759, LM77000

Power Operational Amplifiers

The LM759 and LM77000 are high performance operational amplifiers that feature high output
current capability. The LM759 is capable of providing 325 mA and the LM77000 providing 250 mA.
Both amplifiers feature small signal characteristics that are better than the LM741. The amplifiers
are designed to operate from a single or dual power supply with an input common mode range that
includes the negative supply. The high gain and high output power provide superior performance.
Internal current limiting, thermal shutdown, and safe area compensation are employed making the
LM759 and LM77000 essentially indestructible.

] Quality Overview
Rochester Electronics

Manufactured Components * 1SO-9001

* AS9120 certification
Rochester branded components are | . Qualified Manufacturers List (QML) MIL-PRF-38535

manufactured using either die/wafers » Class Q Military

purchased from the original suppliers * Class V Space Level

or Rochester wafers recreated fromthe | . qualified Suppliers List of Distributors (QSLD)
original IP. All recreations are done with « Rochester is a critical supplier to DLA and
the approval of the OCM. meets all industry and DLA standards.
Parts are tested using original factory Rochester Electronics, LLC is committed to supplying
test programs or Rochester developed products that satisfy customer expectations for
test solutions to guarantee product quality and are equal to those originally supplied by
meets or exceeds the OCM data sheet. industry manufacturers.

The original manufacturer’s datasheet accompanying this document reflects the performance
and specifications of the Rochester manufactured version of this device. Rochester Electronics
guarantees the performance of its semiconductor products to the original OEM specifications.
‘Typical’ values are for reference purposes only. Certain minimum or maximum ratings may be
based on product characterization, design, simulation, or sample testing.

© 2013 Rochester Electronics, LLC. All Rights Reserved 07112013 To learn more, please visit www.rocelec.com



&National Semiconductor

LM759/LM77000

Power Operational Amplifiers

General Description

The LM759 and LM77000 are high performance operational
amplifiers that feature high output current capability. The
LM759 is capable of providing 325 mA and the LM77000
providing 250 mA. Both amplifiers feature small signal char-
acteristics that are better than the LM741. The amplifiers
are designed to operate from a single or dual power supply
with an input common mode range that includes the nega-
tive supply. The high gain and high output power provide
superior performance. Internal current limiting, thermal shut-
down, and safe area compensation are employed making
the LM759 and LM77000 essentially indestructible.

Features
B Output current
LM758—325 mA minimum
LM77000—250 mA minimum
| [nternal short circuit current limiting
B [nternal thermal overload protection
B Internal output transistors safe-area protection
B Input common mode voltage range includes ground or
negative supply

Applications
® Voltage regulators
m Audio amplifiers
B Servo amplifiers
® Power drivers

Connection Diagrams and Ordering Information

TL/H/10075=1
Lead 4 connected o case.

Top View

Order Number LM759MH, LM759CH or LM759H/883
See NS Package Number HO8C
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TL/H/10075-2
Top View

Order Number LM759CP or LM77000CP
See NS Package Number PO4A

1-379

B 6501124 0094674 bb4 WM

000LLNT1/6S2ZW1



M 6501124 0094675 5T0 W

,g.. Absolute Maximum Ratings
E If Military/Aerospace specified devices are required, Internal Power Dissipation (Note 1) Intarnally Limited
d please contact the National Semiconductor Sales Supply Voltage +18Y
$ g:agﬂ;stﬂhut:rs f:r avallabllity and specifications. Differential Input Voltage 30V
= Mealcan, TR —65°Cto +175°C Input Voltage (nots 2) L
- Plastic Package —65°C to +150°C
Operating Junction Temperature Range
Military (LM759M) —55°Cto +150°C
Commaercial (LM759C, LM77000C) 0°Cto +125°C
Lead Temperature
Metal Can (saldering, 60 sec) 300°C
Plastic Package (soldering, 10 sec) 265°C
LM759
Electrical Characteristics 7, = 25:c, Ve = + 15V, unless otherwise specified
Symbol Parameter Conditions Min Typ Max | Units
Vio Input Offset Voltage Rg < 10kt 10 3.0 mV
lio Input Offset Current 5.0 30 nA
g Input Bias Current 50 150
Z Input Impedance 0.25 1.5 ML
lec Supply Current 12 18
Vir Input Voltage Range _ V+ — 2VtoV- | VI —2VtoV— v
los Output Short Circuit Current Vee-Vol = 30v +200
lopeak | Peak Output Current 3.0V < |Veg-Vol = 10V +325 +500 mA
Ays Large Signal Voltage Gain RL = 500, Vo = 10V 50 200 V/mV
TR Transient Response | Rise Time | Ay = 504, Ay = 1.0 300 ns
Overshoot 5.0 Yo
SR Slew Rate AL = 500, Ay = 1.0 0.6 Vius
BW Bandwidth Ay=1.0 1.0 MHz
The following specifications apply for —55°C < T, < +150°C
Vio Input Offset Voltage Rg < 10k 45 | mv
o Input Offset Current 60 nA
e Input Bias Current 300 nA
CMRR Common Mode Rejection Ratio Rg < 10 k) 80 100 dB
PSRR Power Supply Rejection Ratio Rg < 10k 80 100 dB
Ays Large Signal Voltage Gain RL =z 500, Vo = 10V 25 200 VimV
Vop Output Voltage Swing RL = 500 +10 t125 vV
1-380




LM759C

Electrical Characteristics 1, = 25:c, ve = 215, unless otherwise specified
Symbol Parameter Conditions Min Typ Max | Units
Vio Input Offset Voltage Rg < 10 k2 1.0 6.0 mV
lio Input Otfset Current 5.0 50 nA
g Input Bias Current 50 250 nA
Z Input Impedance 0.25 1.5 MO
lec Supply Current 12 18 mA
Vir Input Voltage Range V+ —2VtoV— | v+ —2ViaV— v
log Output Short Circuit Current [Vee=Vo| = 30v +200 mA
lopeax | Peak Output Current 3.0V < |Vee-Vol < 10V +325 +500 mA
Ays Large Signal Voltage Gain RL = 5002, Vo = 10V 25 200 VimV
TR Transient Response | Rise Time | R = 500, Ay = 1.0 300 ns

Overshoot 10 %

SR Slew Rate R = 500, Ay = 1.0 0.5 V/us
BW Bandwidth Ay = 1.0 1.0 MHz
The following specifications apply for 0° < T; < +125°C
Vio Input Offset Voltage RAg < 10kN 7.5 mV
lio Input Ofiset Current 100 nA
s Input Bias Current 400 nA
CMRR Common Mode Rejection Ratio Ag < 10kl 70 100 dB
PSAR Power Supply Rejection Ratio Rs < 10k 80 100 dB
Ays Large Signal Voltage Gain R = 500, Vp = 210V 25 200 V/imv
Vop QOutput Voltage Swing R = 500} +10 +12.5 v
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.§.. LM77000

% Electrical Characteristics 1, = 25°C, voc = +15V, unless otherwise specified

% Symbol Parameter Conditions Min Typ Max | Units

E Vio input Offset Voltage Rg < 10k} 1.0 8.0 mV

< o Input Offset Current 5.0 50 nA
lig Input Bias Current 50 250 nA
Z Input Impedance 0.25 16 MO
lcc Supply Current 12 1B mA
Vig Input Voltage Range +13toV— +13toV— v
los Output Short Circuit Current Voo-Vol = 3ov +200 mA
lopeak | Peak Output Current 3.0V = |Vee-Vpl = 10V +250 +400 mA
Ays Large Signal Voltage Gain Ry = 5001, Vg = =10V 25 200 V/imV
TR Transient Respaonse Rise Time R = 500, Ay = 1.0 300 ns

QOvershoot 10 %

SR Slew Rate R = 500, Ay = 1.0 0.5 Vius
BW Bandwidth Ay = 1.0 1.0 MHz
The following specifications apply for 0* < Ty < +125°C
Vio Input Offset Voltage Rg < 10kN 10 mV
lio Input Offset Current 100 nA
lig Input Bias Current 400 nA
CMR Common Mode Rejection Rg < 10 kf2 70 100 dB
PSRR Power Supply Rejection Ratio Rs < 10kf) 80 100 dB
Ays Large Signal Voltage Gain RL = 500, Vg = £10V 25 200 VimV
Vop Output Voltage Swing Ry = 500 +10 +125 v
Note 1: Although the internal power dissipation is limited, the junction temperature must ba kept below the maximum specified temperature in order to meet data
m;ﬁmz lions. To calculate the maximum junction temperature or heat sink required, use the thermal rasistance values which follow the Equivalent Circuit

Note 2: For a supply voltage less than 30V batween V+ and V-, the absolute maximum input voltage is equal to the supply voltags.
Note 3; For military electrical specifications AETS759X are available for LM758H.
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=
a L]
= Typ | Max | Typ | Max Mounting Hints
= Package Oge | Guc | fua | fua Metal Can Package (LM758CH/LM759MH)
;-J ‘C/W | °C/W | "C/W | "C/W The LM759 in the B-Lead TO-99 metal can package must
(=23 ; be used with a heat sink. With =15V power supplies, the
tic Package (P 8.0 12 75 80
0| | Faaitic Pheiogs ) LM759 can dissipate up to 540 mW in its quiescent (no
- Metal Can (H) 30 40 120 150 load) state. This would result in a 100°C rise in chip temper-
- T -7 ature to 125°C (assuming a 25°C ambient temperature). In
Po = LM 2 order to avoid this problem, it is advisable to use either a slip
840 + fca on or stud mount heat sink with this package. If a stud
_ Tamax—Ta, . , mount heat sink is used, it may be necessary to use insulat-
=T 6 (without a heat sink) ing washers between the stud and the chassis because the
Sex =Bin 50 case of the LM758 is internally connected to the negative
i) o - power supply terminal,
Solving T: Plastic Package (LM759CP/LM77000CF)
Ty=Ta + Pp(8yc + Bca) or The LM759CP and LM77000CP are designed to be at-
" ; tached by the tab to a heat sink. This heat sink can be either
= Ty + Ppf s (without a heat sink
. = DAgATaMONLS ' one of the many heat sinks which are commercially avail-
WITtere. = Joriet able, a piece of metal such as the equipment chassis, or a
TJ = unction Iemperatum suitable amount of copper foil as on a double sided PC
e ﬁg‘:;"éis;’“ﬂ?‘;:“‘m board. The important thing to remember is that the negative
o mikincionts p?nbianl thermal resistance fawer Supply conneotion o the: op amp must ba mado
e-”\ 0 it fwme il through the tab. Furthermore, adequate heat sinking must
GJC i Gase?n e resis!wanm'ca be provided 1o keep the chip temperature below 125°C un-
B'CCSA = 12 :eat ::"nk s der worst case load and ambient temperature conditions.
fsp = Heat sink to ambient thermal resistance
1-384




Typical Performance Characteristics

QUTPUT VOLTAGE = V..,
CLOSED LOOP VOLTAGE GAM = B

TOTAL HARMOMNIC DISTORTION = X

ROISE CURRENT = pa/Hz
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o
§ Applications
P
=
= Offset Null Circuit Paralleling LM759 Power Op Amps
[=:] AMA
L VY
I~
=
- V) —AAA +
S LM759 —ANA—S
5 =g I 0.50
=—p ¥
*
¥ TLIH/10075-5 LM759 AP
= 0.50
Audio Applications oo
Low Cost Phono Amplifier
c2
10pF
R3
25Kk
Ay Speaker Output Min v
Impedance | Power | Supply (V?J';l-:}
(Ohms) (Watts) | (Volts)

B :m 4 0.18 9 2.4
8 0.36 12

48
16 0.72 15 96
32 1.44 25 18.2
CONTROL
—
TLIHA10075-7
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Applications (continued)

+12v

1 Watt of Audio Output

Note 1: All resistor values in ohms.

IN3693

PRIVACY SW.
z ZN3693
~
R 47k k‘. st
AT
5.8k
-12V
PRIVACY SW.
H
T P > 4Tk
mke | =2
AL
6.8k
=12¥
Features:
Circuit Simplicity

_+I 10 uF
25k %

BALANCE
—

P VOLUME

Bi-Directional Intercom System Using the LM759 Power Op Amp

L

LA

Duplex operation with only one two-wire cable as interconnect.

60

160

TL/HA0DT5-8

M 6501124 0094L82 730 M

1-387

000ZZW1/6SZWT



?: Applications (continued) Servo Applications
3 High Slew Rate Power Op Amp/Audio Amp AG Servo Amplifier—Bridge Type
o g & .
& ; il ¢ 5k 50k
E b3 300 0.47 u¥ vl _"
3 IN3T780 =
10pF
4
l(l.'..‘_ 10 k
51k 51k 2BV AP\ e
. — ¥y
¥, ANt - 0.022 uF
LM759 b = s
+ Foluax) (8n) = 18w AV
10 CAAAY
51k
1 wr 30)
— = I 5k 2 PHASE
ZN3055 A SERVOMOTOR
1E on
Tt
I 0.47 uF L
— 10k :E —
TL/H/10075-10 '|_
Features: —
High Slew Rate 8 V/ps TL/H/ 1007511
High 3 dB Power Bandwidth 85 kHz Features:
18 Watts Qutput Power into an 81 Joad. Gain of 10
Low Distortion—0.2%, 10 V;_im. 1 kHz into B{} Use of LM759 Means Simple inexpensive Circuit
Design Consideration Design Considerations:
Ay = 10 325 mA Max Output Current
DC Servo Amplifier
5k S0k
+15¢
0.1 uf

L9
N

Yy u;;r5>_
S +

/ SERYOMOTOI
R
il'I(F_‘- ?

L

TL/H/10076-12
Features:
Circuit Simplicity
One Chip Means Excellent Reliability
Design Considerations
lp < 325 mA
Mote 1: All resistor values in ohms.

B L501124 0094683 b77 M
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Regulator Applications
Adjustable Dual Tracking Regulato

¥

+,
7V T0 +35V
» — +Vg
56k
VHE s 1%
GND
1 [ 2k
2uF COMMON 4 5.6k
I CONTROL 1 uF 1%
=Y N LM79MG 25k
-7V T0 =35V our + *— -V,
Features:
Wide Output Voltage Range (£2.2V to £30V)
Excellent Load Regulation AV < +5 mV for Alg = £0.2 A
Excellent Line Regulation AVg < £2 mV for AV) = 10V
Note 1: All resistor values in ohms.,
10 Amp — 12 VoIt Regulator
Y| - o
15-25Y
]
12
ot
2N2907
P
Q2 I p 103
l’\ INB125 1 § SE9300
: ' I
'l i
1, ! : :
uF 2k ' [
I i i
— — | [
- - [ [
[ I
- o+
04
| 2N2612
s Yp = 12V
I @ 25V
: ! > R$
< % 9.1k
/4,

Features:

Excellent Load and Line Regulation -
Excellent Temperature Coefficient-Depends

Largely on Tempco of the Reference Zener

Note 1: All resistor valuas in ohms.

TL/HA0075-13

TLAH/00T5-14
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Physical Dimensions inches (milimeters)

0,350 =0.370
|8, 850 -9, 358}
DIA 0.315— 0,335

f"' "'1 {8,007 —B.509) oI
I

[ MAY
0025
e LINCOMTR
0,165 —0.188 + [0.635) lfl an DLLED
@in-a6e8 gy | EAD
L

1 Y ¥

[

AEFERENCE FLANE g0 n SEATING PLANE
L T 0.015 - 0040
0.500 0. 884) _
T WAx 0381 —1.076]
o 11 n0iE-0.019
> a0e—n.asy N
0195 —0.205 DI&
0.100 : (49583 —5.207} PL.
]
#
010249 — 0,045 j’\\
{073 —1.143] . i
pOzE-003 '
ikl 0115 —0.145
7110854 Py LA 10
0. ) -\‘/ - (2,921 —3,589)
iy biA
57 EDUALLY
SPACED -~ BB (FEY E)

8-Lead Metal Package
Order Number LM759MH, LM759CH or LM759H /883
NS Package Mumber HO8C
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Physical Dimensions inches (milimeters) (Continuad)

0.325 0,015
(V003 +0.380) =~
4 N wizen0in
(3T =0.254)
0 385 £0.020 T
{8,778 £ 508) .
*-,._H_
0 T 030003
L —1 | — {3632 £ 0.07TE)
1 T
0.250 20.015 | 1
{6.35+0,381) _l: j"
L Y
0125+ 0.025
A (3175 £0.635)
0515 £ 0.025 |
{13.08 £ 0.635) f
|
u ¥
0023 0,030 <L 0,032 £0.005
{0584 — 0. 762) (083 £ 0127}
B.10=0.mu
2,580 =0.254)
0.045 - 0.0S0
! (1143 —1.584)

LIFE SUPPORT POLICY

0,150 20.010

P

0.021 +0.003 |

jpsatoom I
—

Ordar Number LM759CP or LM77000CP
NS Package Number PO4A

(3.B10£0.254)

0053+ 0,015
17,346 = 0. 361)

b EEY &

MATICHAL'S PRODUCTS ARE MOT AUTHCRIZED FOR USE AS CRITICAL COMPOMENTS IN LIFE SUPPCRT
DEVICES COR SYSTEMS WITHOUT THE EXPRESS WRITTEM APPRCOWVAL OF THE PRESIDENT OF MATICNAL
SEMICONDUCTOR CORPORATION. As usad honsin:

1. Life support devices or
systems which, (a) are intended for surgical imglant
into the body, or (b) support or sustain life, and whose
failure to perform, when propedy used in accordance

systems ame  devices or

2, A critical component is any component of a life
support device or system whose failure to perfom can
be reasonably expected to cause the failure of the life
support device or system, or to affect its safety or

with instructions for use provided in the labeling, can oaffectivenass,

ba reasonably expected to result in a significant injury

to the user.
Hatianal & micandustar Matianal Sembsanduciar Matianal Semicanductan Mationa | Semicanducion
Carporatian Ewaps Harg Kang L. dapan Lid
1111 Wast Badin Flosd Faoe (- 43) 0-180530 &5 &5 13 Floar, Staght Block, Tak &0k 2200
Adinglon, TX 8017 Emal: cnjwoad enm 2 nsccom Goman Cantm, 5 Carmon Rd. Fax &1.083:295.2408

Tz 1(800) 2723359
Fac 19800) 737018

Deutsch Tal: {4+ £5) 0=1804530 &5 &5
English  Tal: {4 £3) 0-180532 78 22
Frangaie Tal: {4 45) 0-180532 @3 55
wiang Tl {48 0-180534 16 &0

Tairnakatad, HKowioon
Hong

Tak @52) 27371600
Fapc (52 27369960
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