ﬂNational 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

= Output current
LM759—325 mA minimum
LM77000—250 mA minimum

| Internal short circuit current limiting

m Internal thermal overload protection

B Internal output transistors safe-area protection

® Input common mode voltage range includes ground or
negative supply

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

Connection Diagrams and Ordering Information

TL/H/10075=1
Lead 4 connacted to 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 P04A
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g Absolute Maximum Ratings
3 If Military/Aerospace specified devices are required, Internal Power Dissipation (Note 1) Internally Limited
d please contact the National Semiconductor Sales Supply Voltage +18V
a g"'“: DT':'m"’“r‘:' ': availabliity and specifications. Differential Input Voltage 30V
B —65'Cto +175°C Input Voitage (note 2) =i
- Plastic Package ~66°Cto +150°C
Operating Junction Temperature Range
Military (LM759M) —55°Cto +150°C
Commercial (LM759C, LM77000C) 0°Cto +125°C
Lead Temperature
Metal Can (soldering, 60 sec) 300°C
Plastic Package (soldering, 10 sec) 265°C
LM759
Electrical Characteristics 1, = 25°C, voc = 15V, unless otherwise specified
Symbol Parameter Conditions Min Typ Max | Units
Vio Input Offset Voltage Rs < 10k 1.0 30 | mv
o Input Offset Current 5.0 30 nA
s Input Bias Current 50 150
Zy Input Impedance 0.25 1.5 MQ
Ice Supply Current 12 18 mA
Via Input Voltage Range V+ —2VioV— | V¥ —2VioV— v
los Output Short Circuit Current [Vee-Vol = 30v 4200 mA
lopeak | Peak Output Current 3.0V < [Vge-Vol < 10V +325 +500 mA
Avs Large Signal Voltage Gain RL = 500, Vo = +10V 50 200 V/mV
TR Transient Response | Rise Time | Ry = 500, Ay = 1.0 300 ns
Overshoot 5.0 %
SR Slew Rate - Ry = 500, Ay = 1.0 0.6 Vius
BW Bandwidth Ay =10 10 MHz
The following specifications apply for —55°C < Ty < +150°C '
Vio Input Offset Voltage Rg < 10k 45 | mv
o Input Offset Current 60 nA
s Input Bias Current 300 | nA
CMRR | Common Mode Rejection Ratio Rg < 10k 80 100 dB
PSRR Power Supply Rejection Ratio Rg < 10k 80 100 dB
Avs Large Signal Voltage Gain RL = 500}, Vg = 10V 25 200 V/mV
Vop Output Voltage Swing RL = 500 +10 125 v

B L501124 0094675 S5TO mm R



LM759C
Electrical Characteristics 1, = 25:c, voc = + 15V, unless otherwise specified
Symbol Parameter Conditions Min Typ Max | Units
Vio Input Offset Voltage Rs < 10k 1.0 6.0 mV
lio Input Offset Current 5.0 50 nA
g Input Bias Current 50 250 nA
2, Input Impedance 0.25 1.5 M
loc Supply Current 12 18 mA
Vir Input Voltage Range vVt —2VtoV— | V¥ = 2Vio V- Vv
los Output Short Circuit Current |Voc-V0[ = 30V +200 mA
lopeak | Peak Output Current 3.0V < [Vee=Vo| < 10V +325 +500 mA
Avs Large Signal Voltage Gain RL = 500, Vg = £10V 25 200 V/mV
TR Transient Hesponse | Rise Time | R = 500, Ay = 1.0 300 ns
Overshoot 10 %
SR Slew Rate RL = 500, Ay = 1.0 05 V/us
BW Bandwidth Ay = 1.0 1.0 MHz
The following specifications apply for0° < T, < +125°C
Vio Input Offset Voltage Rs < 10kN 75 mV
lio Input Offset Current 100 nA
s Input Bias Current 400 | nA
CMRR Common Mode Rejection Ratio Rg < 10k 70 100 dB
PSRR | Power Supply Rejection Ratio Rg < 10k 80 100 dB
Avs Large Signal Voltage Gain RL 2 500, Vo = +10V 25 200 V/mV
Vop Output Voltage Swing RL = 500 £10 +125 Vv

1-381

B 6501124 0094676 437 EN

000ZZN1/6SZNT



g LM77000

?‘ Electrical Characteristics 1, = 25°C, vec = +15V, unless otherwise specified

"f“.-.';‘ Symbol Parameter Conditions Min Typ Max Units

E Vio input Offset Voltage Rg < 10k 1.0 8.0 mv

el ) Input Offset Current 5.0 50 nA
lig input Bias Current 50 250 nA
Z Input Impedance 0.25 1.5 MO
Icc Supply Current 12 18 mA
ViR Input Voltage Range +13toV~— +13to V-~ v
los Output Short Circuit Current Voe-Vol = 30V +200 mA
lopeak | Peak Output Current 3.0V < [Vge-Vol < 10V +250 +400 mA
Avs Large Signal Voltage Gain RL = 500, Vg = 10V 25 200 V/mV
TR Transient Response Rise Time RL = 500, Ay = 1.0 300 ns

Overshoot 10 %

SR Slew Rate Ry = 500, Ay = 1.0 0.5 V/us
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
o Input Offset Current 100 nA
lig Input Bias Current 400 nA
CMR Common Mode Rejection Rs < 10k 70 100 dB
PSRR Power Supply Rejection Ratio Rs < 10k} 80 100 dB
Ays Large Signal Voltage Gain RL = 500, Vg = =10V 25 200 V/mV
Vop Output Voltage Swing R = 500 +10 +125 Y

m1:Nthouy1ﬂwinlsrnafpmdisdpauonislh'nited.ﬂwmummmmuwbﬂmmmmmmmmmwmmd‘u
shoaupwﬁmﬁumﬂomIhenmmw;umtionternpmmotlwﬁnktmm.mNMmlmenvﬂuandhwmwcm
Schematic.

Note 2: For a supply voltage less than 30V between V+ and V—, the absolute maximum input voltage is equal to the supply voltage.
Note 3: For military eloctrical specifications RETS759X are available for LM759H,
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Equivalent Circuit

LM759/LM77000
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TisaiaT
= IMax — A ithout a heat sink)
CATY

fca = bOgsg T+ fsa
Solving T
Ty=Ta + Pp(Oyc + 6ca) Or
= Tp + Ppfya (without a heat sink)

Where:
T, = Junction Temperature
Ta = Ambient Temperature
Pp = Power Dissipation
8,a = Junction to ambient thermal resistance
#,c = Junction to case thermal resistance
8ca = Case to ambient thermal resistance
fcs = Case to heat sink thermal resistance
6ga = Heat sink to ambient thermal resistance

o

S

Typ Max Typ Max
= Package AT 05c CATY AT
"-‘-. “C/W | "C/W | °C/W | "C/W
§ Plastic Package (P) | 8.0 12 75 80
3 Metal Can (H) 30 40 120 150

P _ Tumax — Ta
D Max 0,c + fca

Mounting Hints
Metal Can Package (LM759CH/LM759MH)

The LM759 in the B-Lead TO-99 metal can package must
be used with a heat sink. With + 15V power supplies, the
LM759 can dissipate up to 540 mW in its quiescent (no
load) state. This would result in a 100°C rise in chip temper-
ature to 125°C (assuming a 25°C ambient temperature). In
order to avoid this problem, it is advisable to use either a slip
on or stud mount heat sink with this package. If a stud
mount heat sink Is used, it may be necessary to use insulat-
ing washers between the stud and the chassis because the
case of the LM759 is internally connected to the negative
power supply terminal.

Plastic Package (LM759CP/LM77000CP)

The LM759CP and LM77000CP are designed to be at-
tached by the tab to a heat sink. This heat sink can be either
one of the many heat sinks which are commercially avail-
able, a piece of metal such as the equipment chassis, or a
suitable amount of copper foil as on a double sided PC
board. The important thing to remember is that the negative
power supply connection to the op amp must be made
through the tab. Furthermore, adequate heat sinking must
be provided to keep the chip temperature below 125°C un-
der worst case load and ambient temperature conditions.

B 6501124 0094679 l4L W
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Typical Performance Characteristics
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LM759/LM77000

Applications
Offset Null Circuit Paralleling LM759 Power Op Amps
LM759 v, —AAY \
o | ) LM759 VWA
_]_—/ 0.50
> Y5
. \
TL/H/10075-56 M759 VW
/ 050
Audio Applications
TL/H/A10075-6
Low Cost Phono Amplifier
c2
10pF
R3
25k
ANN— Speaker Output Min v
;".30 Impedance | Power | Supply {Vc:;l-:;
I + (Ohms) | (Watts) | (Volts)
= .. :m 4 0.18 9 24
l 8 0.36 12 48
¢ 16 0.72 15 9.6
i e 32 1.44 25 19.2
a7k L P1 P2
2 25k 10k
l W2 VoL TONE
CRYSTAL I CONT CONTROL
- B - TL/H/10075-7
1-386
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Applications (Continued)

Bi-Directional Intercom System Using the LM759 Power Op Amp

+12v
- #12V
+ 0, 10uF
' _ BALANCE s
PRIVACY SW. 25k >
i 2N3693 s LM759 160
~ L -
fﬁ-'& = S 47k N" NE £ 50k
AL A 7 P VOLUNE 2 = AN
1 25k -
25
68k I . L oos
— < 27k Sk uF
- 'I -qll < p
s 25k
-12V . b
o I TONE
- =12V S
1 (OPTIONAL)
apall
+12V
ol TR
L BALANCE
PRIVACY SW, |) 25k 24 l"'\
I i 2N3693 < LM758 160
‘\.‘ -
e & S 4k + ! 50k
AL 4 vouume $ S—AAA
Bak ﬁ“r ‘. R 25k P l 0. 5 -
— : 3 27k b3l uf
25k
-12v * !
o TONE
— -12v t I conmmor
(OPTIONAL)
TL/H/10075-9
Features:
Circuit Simplicity

1 Watt of Audio Output

Duplex operation with only one two-wire cable as interconnect.
Note 1: All rasistor values in ohms.
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B L501124 0094683 L77 WA

g Applications (continued) Servo Applications
5 High Slew Rate Power Op Amp/Audio Amp AG Servo Amplifier—Bridge Type
S - ﬂ's c "
(<] S5k 50k
E EE 300 i 0.47 pF ‘,l TI
— 28V
| IN3790 10uF
10 pF (
.[ AN— 10k
51k H2B Y m—AA
— \"0
0.022 uf
— = sk
Po(uax) (80) = 18 W A
10 ALY
i a 30
= 5k 2 PHASE
IN3055 VWA SERVOMOTOR
- v
i 0.47 uf E
— 10k $ =
. . -~
TL/H/10075-10 L
Features: =
High Slew Rate 8 V/us TL/H/10075-11
High 3 dB Powser Bandwidth 85 kHz Features:
18 Watts Output Power into an 811 Joad. Gain of 10
Low Distortion—0.2%, 10 Vrms, 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 50k
Yy LA A “sv
0.1 uF
L
Y LM759 3
SERYOMOTOR
0.1 uF
- -—= -15Y =
TL/H/10076-12
Features:
Circuit Simplicity
One Chip Means Excellent Reliability
Design Considerations
lo < 325 mA
Note 1: All resistor values in ohms.
1-388




Regulator Applications

Adjustable Dual Tracking Regulator

*V|
+7Y T0 +35V
® wo
< 5.6k
IWR S
GND
1 ] 3 2
2uf COMMON q A g 56k
I CONTROL 1 4uF S
-y, N LM79NG pLY T
=7V 10 =35V ouT & -Vo
TL/H/0075-13
Features:
Wide Output Voltage Range (+2.2V to +30V)
Excellent Load Regulation AVg < +£5 mV for Algp = 0.2 A
Excellent Line Regulation AVg < 2 mV for AV| = 10V
Note 1: All resistor values in chms.
10 Amp — 12 Volt Regulator
i -
15-25Y
< R
o 12
o1
2N2907 \
P=-—-— .y
Q2 ' ) 103
i 2N6125 | 1 SE9300
3 ] ]
L L
I 0 <R2 ] ]
uF S 2k ) N '
%L N e G
— — ' |
- = - '
' < |
L 4
_ . 2N2612
< R4 Vo =
*J_ 15 uF $ 0.030 ] ey
I @25y
= < < RS
LA £ 12k $ 9.1k
+
LM759 | 25k
- < R6
R7 ' S 3k
" [ ¢
- 0.1 uF
Features: o I -
Excellent Load and Line Regulation - = = = L Aronress
Excellent Temperature Coefficient-Depends
Largely on Tempco of the Reference Zener
Note 1: All resistor values In ohms.
1-388
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Physical Dimensions inches (milimetors)

: 0,350 -0.370
™ |8.699-9.35)
DIA 0.315-0.335
{6.001 —B.509) i
1 1 l NMAY
025
D165 - D188 + [T | P
[e1-igsm oy | .
. [ 1 T Y
HEFERENGE PLAME z 1 o = | = alic— l- . -SEATIHG PLANE
1270 MAT 0,381 —1.016}
o i1 0018-0.019
w1 e oy OA TP
0.195-0.205 DIA
0.100 ; {4.953 5,207} P.C.
__II.SIIII TP —i - — |
. ]
&
00290085 A
(0,737 —1.143| RV Sy i i
0.028-0.088 '
0711 -0.854) "y B115-0.145
' ﬂ‘/ (2,921 —3,683]
o niA
i
£5° EQUALLY
SPACED -—m| I FEVEl

8-Lead Metal Package
Order Number LM759MH, LM753CH or LM759H /883
NS Package Number HOBCT
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Physical Dimensions inches (millimeters) (Continued)

0385 +.0.020
19.7790.508)

LEC T
(o0 05+ 0.3

'

™ 0,126 < 0,010
13175 =0.254)

| 1

{3,632 £0.076)

0250 0.5

J,

05150025
{1308 + 0LE3S)

0.023 0030
(0 584 — D 782)

LIFE SUPPORT POLICY

0125 + 0,035
(21475 £0.635)

m

v |
‘ 0.032 =000
i (0813 +0.127)
0,100 =000
| 2560 =0_254)
0.045-0.060
™ (11 -1 524)

e
T Qa0

e 0,150 £@.010
I~ {3.610£0.254)
o
-—"'-—\.
oonsones ||
(0 533 1 0.076)
(1,053 +0,016
= o)
E0dih FEY AL

Order Number LM758CP or LM77000CP
NS Package Mumber PO4A

MATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE A3 CRITICAL COMPOMENTS IM LIFE SUPPORT

DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE

SEMICONDUCTOR CORPORATICON. As usad horin:

PRESIDENT OF MATICMNAL

1. Life suppon devices of systems am devices ofr 2 A ontical component is any component of a lile

systema which, (a) are intendad for sungical implant
into the body, or (b) support or sustain life, and whose
{ailure to perform, when properdy used in accordance
with instructions for use provided in the labeling, can

be reasonably expacted to result in a significant injury

1o the user.

support dovice or systam whosa falura to parom can
ba reascnably expectad to cause the failure of the life
support device or system, or lo afiect ile safety or
affectiveness.,

Matlonal Semcondactas
Camporathan
1111 Warst Badn Fosd

Adingion, TH 76017

Tz 1800 222050
Fac 1§00 7370014
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Ewrape
Fieoc |+ 45) 0-180:520 &5 &5
Ermal orijwgad b2 risc oam
Dwsatach Tl {480 0180500 &5 &5
Ergiish Tl (4 42) 0-180-502 T8 22
Frangais Tel: {4 0150532 @ 58
Maflana Tal {4435 01605538 18 &0

Hatkanal Bamcandusion
Hang Kong LEL
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Tak @52) 2731500
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