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General Description

The LM78MG and LM79MG are 4-terminal adjustable volt-
age regulators. They are designed to deliver continuous
ioad currents of up to 500 mA with a maximum input voitage
of +40V for the positive regulator LM78MG and —40V for
the negative regulator LM79MG. Output current capability
can be increased to greater than 10A through use of one or
more extemnal transistors. The output voltage range of the
LM78MG positive voltage regulator is 5.0V to 30V and the
output voitage range of the negative LM79MG is —30V to
—2.6V. For systems requiring both a positive and negative,
the LM78MG and LM79MG are excellent for use as a dual
tracking regulator.

April 1991

4-Terminal Adjustable Voltage Regulators

Features

Output current in excess of 0.5A

LM78MG positive output voltage + 5.0V to + 30V
LM79MG negative output voltage — 30V to —2.6V
Intemal thermal overload protection

Internal short circuit current protection

Output transistor safe-area protection

Connection Diagrams
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Heat sink Wbs connected % input through device substrate. Not recom-
mended for direct electrical connection.

Ordering Information
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TL/H/10058-2
Top View
Heat sink tabs connected 10 input through device substrate. Not recom-
mended for direct electrical connection.

Device Type Device Code Package Code Package Description
Positive Adjustable Regulator LM78MGCP PO4A Molded 4-Lead TO-202
Negative Adjustable Regulator LM79MGCP PO4A Molded 4-Lead TO-202
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Absolute Maximum Ratings

if Military/Aesrospace specified devices are required,
please contact the National Semiconductor Sales
Office/Distributors for avallablility and specifications.

Storage Temperature Range —-65"Cto +150°C
Operating Junction Temperature

Range 0°Cto +150°C
Lead Temperature (Soldering, 10 sec.) 265°C
Internal Power Dissipation intemally Limited
LM78MGC

Input Voltage
LM78MGC + 40V
LM79MGC —40V
Control Lead Voltage
LM78MGC oV<V+ <Vg
LM79MGC Vo~ V- <0V

Electrical Characteristics oc < T, < 125°C for LM78MGC, V|, = 10V, Ig = 350 mA, C; = 0.33 uF,

Co = 0.1 pF, Test Circuit 1, unless otherwise specified

Symbol Parameier Conditions (Notes 1, 3) Min | Typ | Max Units
ViR Input Voltage Range Ty = 25C 7.5 40 Vv
VOR Output Voitage Range V| = Vg +5.0V 5.0 30 v
Vo Output Voitage Tolerance | (Vo + 3.0V) < V| < (Vo + 15V), T, = 25°C 4.0
50mA < lp < 350mA, 5.0 % (Vo)
Pp < 5.0W, V| Max = 38V
Vo LINE Line Regulation Ty = 25°C,Io = 200mA, Vg < 10V,
(Vo + 25V) < V| < (Vo 1+ 20V), 1.0 % (Vo)
Ty = 25°C,lo = 200mA, Vo 2 10V
Vo roap | Load Regulation Ty = 25°C,5.0mA < Io < 500 mA,
V= Vo +7.0V 10 | %o
c Control Lead Current Ty = 25°C 1.0 | 6.0 bA
7.0
la Quiescent Current Ty = 25°C 28 5.0 mA
6.0
RR Ripple Rejection lo = 125mA, 8.0V < V| < 18V,
. Vo = 5.0V, f = 2400 Hz 62 8o d8
No Output Noise Voltage 10Hz < f < 100 kHz, Vo = 5.0V 8 40 rv/
Vo
Voo Dropout Voitage
(Note 2) 2 25 v
los Short Circuit Current Vy= 35V, Ty = 25°C 600 mA
ka Peak Output Cumrent T3 = 25°C 0.4 0.8 14 A
AVo/AT | Average Temperature Vo = 5.0V, Ta = —55°Cto +25°C 04 mV/°C/
Voitage
Vo Control Lead Voltage Ty = 25C 48 5.0 52 v
(Reference) 4.75 5.95
LM78MG Test Circuit 1
= (M tR2
Vo= ( R2 )vwm ouT < Vo
VYconT Nominally = 5V S
Recommended R2 cument = 1 mA A N Lu78MG b
R2 = 5k I CONTROL 0.9 4F
033 uF COMM >3
S
l Illo
= TL/H/ 10058 -20
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LM79MGC

Electrical Characteristics oc < T, < 125°C for LM79MGC, V| = —14V, Ig = 350 mA, C) = 2.0 pF,
Co = 1.0 uF, Test Circuit 2, unless otherwise specified

Symbol Parameler Conditions (Notes 1,3 & 4) Min Typ Max Uniis
VR Input Voltage Range Ty = 25°C —-40 -7.0 v
Vor Output Voltage Range V;= Vo — 5.0V -30 -255| V
Yo Output Voltage Tolerance | (Vo — 15V) < V| < (Vg — 3.0V), T, = 25°C | 40
50mA < lp < 350 mA, % (Vo)
Pp < 5.0W, Vipax = —38V 5.0
Vo une | Line Regulation T4 = 25°C,lp = 200 mA, Vo < —-10V,
(Vo — 20V) < V| < (Vo — 2.5V), 1.0 | %(Vo)
T, = 25°C,lp = 200 mA, Vo < — 10V
Vo oADp | Load Regulation Vi= Vo — 7.0V, 5.0mA < lp < 500 mA, 1.0 %(Vo)
Ty = 25C
Ic Control Lead Curmrent Ty=25C 2.0 bA
3.0
la Quiescent Current Ty=25C 21 7.0 mA
8.0
RR Ripple Rejection Ty=26C,lo=125mA V| = —13V, 50 48
Vo = —5.0V, f = 2400 Hz
No Noise 10Hz < f < 100kHz, Vo = —8.0V, 25 80 rv/
IL= 80mA Yo
Yoo Dropout Voitage (Note 2) -11}| —-23 v
los Short Circuit Current V)= 35V, T, = 25°C 600 mA
lpic Peak Output Current 0.4 0.65 14 A
AVo/AT | Average Temperature Vo = —5.0v, Ta= —55°Cto +25°C 0.3 mV/*C/
Coefticient of Output lo= —5.0mA Ta = 25°C10125°C Vo
Voltage 0.3
Ve Control Lead Voltage Ty = 25C —265| -255| —2.45 v
(Reference) -268 -243

+
Note 1: Vg is defined for the LM78MGC as Vg = %5.0);«10 LM79MGC as Vo = 3%55(—2.55).
Note 2: Dropout voRage Is defined as that input/output voitege differential which causes the output voltage to decrease by 5% of its inkial value.

Note 3: All characleristics except noise voltage and rippie rejection ratio are measured using pulse lechniques (ty < 10 ms, duty cycle < 5%). Output voltage
changes due to changes in intemal temperature must be taken into account separately.

Note 4&: The convention for negative regulators is the Algebraic vaiue, thus — 15V is less than —10V.

LM79MG Test Circuit 2
our =Y
A1 + R2 -y, W LM79NG Ri
Vo = ( A2 )Vcouf I coulorTROL 1 uf
Voot Nominally = —2.55V 2uF M R2
Recommended R2 cument = 1 mA T flo
SR2 = 26 k0 & " 4 4
= TL/H/ 10058 -22
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LM78MG Equivalent Circuit

& PN

* N
R8 R9 R13
1000 4000 10k0
02
R21 ¢ Q17
4
5800 ‘v‘v‘v
R12
RI7< 2400 ZRi1
2000 o Soska
out
CONTROL
COMMON
TL/H/10058 -3

© 1901 Cor 4

Powered by | Cnminer.comEl ectronic-Library Service CopyRi ght 2003



LM79MG Equivalent Circuit (Note 1)
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Design Considerations

The LM78MG and LM79MG variable voltage regulators
have an oufput voitage which varies from VconT to typically
(R1 + R2)
R2

The nominal reference in the LM78MG is 5.0V and
LM79MG is —2.55V. if we allow 1.0 mA to flow in the con-
trol swing to eliminate bias current effects, we can make R2
= 5 k1 in the LM78MG. The output voltage is then: Vg =
(R1 + R2) Volts, where R1 and R2 are in kQ2s.
Example: if R2 = 5.0 k1 and R1 = 10 k2 then

Vo = 15V nominal, for the LM78MG;

R2 = 26 kQl and R1 = 13 k{2 then

Vo = —15.3V nominal, for the LM79MG.
By proper wiring of the feedback resistors, load regulation of
the devices can be improved significantly.
Both LM78MG and LM79MG regulators have thermal over-
load protection from excessive power, internal short circuit
protection which limits each circuit’s maximum current, and
output transistor safe-area protection for reducing the out-
put current as the voltage across each pass transistor is
increased.
Although the intemal power dissipation is limited, the junc-
tion temperature must be kept below the maximum speci-
fied temperature in order to meet data sheet specifications.
To calculate the maximum junction temperature or heat sink
required, the following thermal resistance values should be
used:

V| — 2.0V by Vo = VcONnT

Typ Max Typ Max
Package
9 8yc 0sc AT LAY
Power Watt 8.0 12.0 70 75
P = Tumax — Ta
D Max 6,c + 6ca
Tomax = TA iout a heat sink)
CATY
6ca ™= Ocs + Oga

Solving for T

Ty=Ta+ Pp(0yc + Oca) or
Ta + PpOya (without heat sink)

Where
Ty = Junction Temperature
Ta = Ambient Temperature
Pp = Power Dissipation
0,c = Junction-to-Case Thermal Resistance
6ca = Case-to-Ambient Thermal Resistance
0cs = Case-to-Heat Sink Thermal Resistance
0sa = Heat Sink-to-Ambient Thermal Resistance
6,a = Junction-to-Ambient Thermal Resistance

Typical Applications for

LM78MG (Note 1)

Bypass capacitors are recommended for stable operation of
the LM78MG over the input voltage and output current
ranges. Output bypass capacitors will improve the transient
response of the regulator.

The bypass capacitors, (0.33 uF on the input, 0.1 uF on the
output) should be ceramic or solid tantalum which have
good high frequency characteristics. The bypass capacitors
should be mounted with the shortest leads, and if possible,
directly across the regulator terminals.

Note 1: All resistor values in ohms.

Baslc Positive Regulator
our +p
LM78MG <

’V|°T N

CONTROL 0.1 uF

033 uf T MION :: R2 I
L L

R1 + R2
vo = veour (*1757%)

Posltive 5.0V 1o 30V Adjustable Regulaior

OUT —@= > +Y,

LM78MG | S
, ' > 25k0
| CONTROL 0.1 uf
COMMON

0.33 uf T Tska
TL/H/10058 -§
Positive 5.0V to 30V
Adjusiable Regulaior ig > 1.5A
1> 1.5A—»
Q1 /ane124
R1 ot Yo
[} LM78MG <
+32V —4 N S 25k
I 100 MA— CONTROL 0.1 uF
0.33 puf T wwLo“ :: 5 knT
L 1
TL/H/10058-10
_ _BVeemn)
Ir Max(8) —lo
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Typical Applications for LM78MG (Note 1) (Continued)
+ 10V, 500 mA Dual Tracking Regulator Positive High-Current Voltage Regulator
*, N oour 2N6121
015VT- wa7euMc | 01
FF —
0.33 uf 033 uF = CONTROL = *—*+
COMMON <
<RI
20 SR2
-15v = =
TL/H/100658-12
TL/H/10068-11
Note: External series pass device is not short circuit protected.
Positive High Current
Short Circult Protecied Regulator Yo (a)
Rsc (b)
Q1 /one124
Q2
2N2905
R our T ' o
6a LN78MG [.:_ 2%k Ip Max TL/H/10058-13
Y, 'Av‘v - 4 N >
I _]_Ia('&;?) CONTROL ] 0.1 uF External Series Pass (a)
=1 o ]
= - = ™
TL/H/10058-14
At = BVpeia1) 0.33 uF o1~
© VRMax(@ + 1) — lo Mex
If load & not ground refe: d ct biased diodes from outputs
to ground. —_—
TL/H/10058-15
Shart-Circult Limit (b)
Output Waveform
o IJ_
J
’
l’
'I
64 STEPS
Sy
i TL/H/10058-18
Note 1: AY resistor values in ohms.
81001 8§ - [ 7
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Typical Applications for LM79MG (note 1)

Bypass capacitors are recommended for stable operation of
the LM79MG over the input voltage and output current
ranges. Output bypass capacitors will improve the transient
response of the regulator.

Basic Negative Regulatar
out —=Y
LM79MG
™ w Rt l
I CONTROL 1.0uF
S s el Gl |
= - R
- TL/H/10058-19
Rt + R2
Vo = ~Voo ( R2 )
Negative High Current

Short Circull Protected Regulator

<
L:zsun

0.1 uF
226 uxT
=

TL/H/10058-17

LY
v
—Yo

lg Max

At = — BVee)
IR Max(3) — lO Max

The bypass capacitors, (2.0 uF on the input, 1.0 uF on the
output) should be ceramic or solid tantalum which have
good high frequency characteristics. If aluminum electrolyt-
ics are used, their values should be 10 uF or larger. The
bypass capacitors should be mounted with the shortest
leads, and if possible, directly across the regulator termi-
nals.

—30V o —2.6V Adjustable Regulator

out 'v°
LM79MG <
~, - > 50k
CONTROL 1.0uF
e SR o]
— - —

Note 1: All resistor values in ohms.

Negative High Current Voltage Regulator

-V, —¢——{n our
LM79MG

20uF 2 CONTROL
COMMON

<

Typical Performance Characteristics for LM78MG and LM79MG

Worst Case Power Dissipation

vs Ambient Temperature
100
£ = -G GRA
§ 10 INFINITE HEAT SINK
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§ O TRyl RN
g 83NN
g .x=12°C/\V 1 N
Pm‘“) =7.5W
18] N
25 50 ke 100 125 150

AMBENT TEMPERATURE (°C)

TL/H/10058 -7
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Typical Performance Characteristics for LM78MG
Peak Output Current
vs Input/Output Quiesceni Current Control Current
Differential Voitage vs Input Valtage vs Temperature
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Differential Control Voltage Differentlal Control Vollage Ripple Rejection
vs Inpui Volage vs Qutput Current vs Ouiput Voitage
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Dropout Vaitage vs Ripple Rejection
Junction Temperature vs Frequency Load Translent Response
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Typical Performance Characteristics for LM79MG

Peak Output Current
vs Input/Output Qulescent Current Control Current
Differential Voltage vs Input Voltage vs Temperature
00 T ey 07
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= e il e 3 lg=-2.0A 7 3
g =l AN L / 2 sl
g E /, g 0 -
E o / 5 N
0 N § 0.3 AN
E 20 \ - é 02 ™
3 = 8 v,=10v] N
\ 3 Vo ==5.0V ~
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INPUT/OUTPUT DIFFERENTIAL (V) WPUT VOLTAGE (V) TENPERATURE (°C)
Differential Control Vaoitage Differential Conirol Voitage Ripple Rejection
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LIFE SUPPORT POLICY

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

/4]
E = . . .
O | Physical Dimensions inches (milimeters)
ot
(1]
=] | 038520015 ol 0.150:£0.010
o (10.03+0.381) ; - (3.810 10.254)
Q |
oc 4 N 0.12540.010
oy T (3.17510.254)
o) 0.385+0.020 T
S {9.779£0.508)
© \ 0.143+0.003 —
oS TR gy
> — (3.8632£0.078) | .
L) 4
— rTN
0.250+0.015
ﬁ {6.350£0.381) ": *7" :]
L T l
(7] — |
- 0.126£6.025
5 J (3.175£0.635) H
< f
— 0.515+0.026
g {13.08 £0.6%5) !
— l
E 1
} &9
iz J t
]
- 0.023-0.038 0.032:+:0.005 0.02140.003
0 wssiorey I 813 E0.127) B5H£0.076) -
= » Qasto00 0.05310.015
2 (2.540 £-0.254) > (.34 20.331)
0.045—0.060
E ™ {1.143-1.524) POIA (REV A)
~ 4-Lead Molded TO-202 (P)
(5 Order Number LM78MGCT or LM79MGCT
E NS Package Number PO4A
oo]
N~
=
-l

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 OF NATIONAL
SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systoms are devices or 2. A critical component is any component of a fife
support device or system whose failure to perform can
be reasonably expected to cause the failure of the kife
support device or system, or to affect its safety or

with instructions for use provided in the labeling, can effectiveness.
be reasonably expected to result in a significant injury
to the user.
- ” - - R » . " " ~
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