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General Description

The LM78MG and LM79MG are 4-terminal adjustable volt-
age regulators. They are designed to deliver continuous
load currents of up to 500 mA with a maximum input voltage
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 external transistors. The output voltage range of the
LM78MG positive voitage regulator is 5.0V to 30V and the
output voltage 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.
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4-Terminal Adjustable Voltage Regulators

Features

Cutput current in excess of 0.5A

LM78MG positive output voltage + 5.0V to + 30V
LM79MG negative oufput 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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Top View

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

Ordering Information

O

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 Caode 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

i Military/Asrospace specified devices are required, Input Voltage

please contact the National Semiconductor Sales LM78MGC + 40V

Office/Distributors for avallability and specifications. LM78MGC —40V

Storage Temperature Range -65°Cto +150°C Control Lead Voltage

Operating Junction Temperature LM78MGC V<Vt <Vp
ngeg pe 0°C to + 150°C LM79MGC Vo~ <V- <0V

Lead Temperature (Soldering, 10 sec.) 265°C

Internal Power Dissipation Internally Limited

LM78MGC

Electrical Characteristics oc < T, < 125'C for LM78MGC, V| = 10V, Ip = 350 mA, C; = 0.33 yF,
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 = 25°C 75 40 v
VOR Output Voitage Range V)= Vg +5.0V 5.0 30 v
Vo Output Voitage Tolerance | (Vo + 3.0V) <V, < (Vg + 15V), T)= 25°C 4.0
50mA < Ig < 350 mA, 50 | %Mo)
Pp < 5.0W, V| May = 38V
Voune | Line Regulation Ty = 25°C,lg = 200mA, Vo < 10V,
(Vo + 25V) S V| < (Vo + 20V), 10 | %(Vo)
Ty = 25°C,lp = 200mA, Vp 2 10V
Vooap | Load Regulation '\;‘: - ng- :(())v mA < Ig < 500 mA, 1.0 %(Vo)
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 {?o -1 zg \r/n?, -s.gr oso :; < 18V, 62 | 80 4B
No Output Noise Voltage 10Hz < f < 100kHz, Vo = 5.0V 8 40 B/
Vo
Voo mvmge 2 | 25 v
los Short Circuit Current V= 35V, T = 25°C 600 mA
Ik Peak Output Current T3 = 25°C 0.4 0.8 1.4 A
AVp/AT Averag.e Temperature Vo = 5.0V, Tpo = —55°Cto +25°C 0.4 mV/°C/
%‘:ﬁg‘:"“t“w lo=50mA | 1 _ o5Cto125°C 0.3 Vo
Vo Control Lead Voitage Ty = 25C 48 | 50 | 52 v
(Reference) 4.75 5.5

LM78MG Test Circuit 1

R1 + R2
Vo= (w-)"wm

Vcont Nominally = 5V
Recommended R2 current = 1 mA
R2 = 5k0

out Yo
v, N LM78MG R1
| CONTROL 0.1 uF
033 uF COMM R T
T3
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LM79MGC

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

Symbol Parameler Conditions (Notes 1,3 & 4) Min Typ | Max | Unlis
VR Input Voltage Range T, =25°C —-40 -7.0 v
Vor Output Voltage Range V= Vg — 5.0V -30 —2.55 \"
Vo Output Voltage Tolerance | (Vo — 15V) < V| < (Vg — 3.0V), T, =25C | 4.0
5.0mA < lp < 350 mA, % (Vo)
Pp < 5.0W, Vipyax = —38V 5.0
Vo une | Line Regulation Ty = 25°C,lo = 200mA, Vo < —10V,
(Vo — 20V) < V| < (Vo — 2.5V), 1.0 | %(Vo)
Ty = 25°C,lp = 200 mA, Vo < —10V
Vo oD | Load Regulation Vi= Vo — 7.0V, 5.0 mA < o < 500 mA, 1.0 | %(vo)
Ty = 25C
Ic Control Lead Curmrent Ty=25C 2.0 uA
3.0
la Quiescent Current T,= 25C 21 7.0 mA
8.0
RR Ripple Rejection Ty=25C,lo=125mA, V| = —13V, 50 a8
Vo = —5.0V, f = 2400 Hz
No Noise 10Hz < f £ 100kHz, Vo = ~-8.0V, o5 80 rv/
IL= 50 mA Vo
Yoo Dropout Voltage (Note 2) -11} —-23 v
los Short Circuit Current V)= 35V, T, = 25°C 600 mA
lpk Peak Output Current 0.4 0.65 14 A
AV(/AT | Average Temperature Vo = —5.0V, Ta= —55°Cto +25°C 03 mV/C/
Coefflicient of Output lo= —-50mA Ta = 25°Ct0125°C Vo
Voitage 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 = T(s.o);me LM79MGC as Vo =

Vo= (R1 + R2

2 )Vcou'r

Vcont Nominally = —2.55V
Recommended R2 current = 1 mA
SR2 = 26Kk0

R1 + R2 A1 +

LM79MG Test Circuit 2
our
-V N LM79NG k1
I CONTROL
COMM

z,i]_ m 'uz

A2
—— (—255).

Note 2: Dropout voRege is defined as that input/output voitege differential which causes the output vollage to decrease by 5% of its initial value.

Note 3: All characteristics except noise voltage and rippie rejection ratio are measured using pulse lechniques (tw < 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 value, thus — 15V is less than —10V.

-vo

TL/H/10058 -22
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LM78MG Equivalent Circuit

P 9 N
R8 R9 R13
1000 4000 10k0
<R < RI18 Q8 Q9
< 100k0 S 5000 i I~ 02
v Q16
bare
'\ R21 Q17
4
ats £800 1 A
RI2
N RI7S 2400 ZRiy
2000 & Sosn
ulg ) & 1 ouT
6‘1 ‘0/61 CONTROL
4
S <SR16
RES 2 R Seka
2.7KkQ 4 | I I:Q '
L=
‘\01 e
R1 >
1k0 0k P c1
[
[
R7 ::
5000 @
’ | —o COMMON

TL/H/10058 -3

91901




LM79MG Equivalent Circuit (ote 1)
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Design Considerations

The LM78MG and LM78MG variable voltage regulators
have an output voltage which varies from Voo 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 kfl and R1 = 10 kq then

Vo = 15V nominal, for the LM78MG;

R2 = 268 kQl and R1 = 13 ki 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 rasistance values should be
used:

V| — 20V by Vo = VCONT

Typ Max Typ Max
Package
g dsc 0sc 0ga 0a
Power Watt 8.0 12.0 70 75
P _ TyMax — Ta
D Max 6,c + 6ca
Tomex = TA i out a heat sink)
LATY
bca = Ocs + Oga
Solving for Tz

Ty=Ta + Pp(8sc + Oca) or
Ta + PpBya (without heat sink)

Where

T4 = Junction Temperature
= Ambient Temperature
Power Dissipation
Junction-to-Case Thermal Resistance
Case-to-Ambient Thermal Resistance
Case-to-Heat Sink Thermal Resistance
0sa = Heat Sink-to-Ambient Thermal Resistance
Junction-to-Ambient Thermal Resistance

o oo v
[
o§°o>
| IO DO I |

g
>
"

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 F 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 Poslitive Reguiator

our o
LM78MG <
<

v
R1
CONTROL 0.1 uF
033 uF coquu Sk ]:

TL/H/10058 -8

RI+R2)

Vo = Vcont (T

Posltive 5.0V 1o 30V Adjustable Regulaior

our ),
LM78MG <
o, W [:: 25 knl
| CONTROL 0.1 uF
0.33 COMMON <
u :[ T sk |
- TL/H/ 100589
Positive 5.0V to 30V
Adjusiable Regulalor ip > 1.5A
1> 1.5A—»
/o124
R1 o Yo
0 LM78MG
+32v—4 " Bka
102 100 mA—> CONTROL 0.1 uF
0.33 uf T COMNON s mT
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— _BVee@)
In Max(8) —lo
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Typical Applications for LM78MG (Note 1) (Continued)

+ 10V, 500 mA Dual Tracking Regulator Poslitive High-Current Voltage Regulator
*Y, N our 2N6121
*15V LM78MG 1
Lu7euG | o-1
1 w L
033 uF 05T | ool = %Y
COMMON Shi

AA

20
I LM73MG
=15V

TL/H/10058-12
TL/H/10058-11
Note: External series pass devioe is not short circuit protected.
Pasitive High Current
Short Circuit Pratecied Regulator Vo ()
Rsc (b)
& /ane124
Q2
202905
- out |—¢ +—o . o
(Y'Y LN78MG [':,25 «a | lo Nex TL/H/10058-13
YV, —¢ ] >
' louny | CoNTROL 0.1 4F External Series Pass (a)
033 4F m“im" s knT
- £ *,
TL/H/10058-14
At = BVpe1) 033 uf 4~
© VRMsx(® + 1) ~ 1O Max

If load &8 not ground referenced, connect reverse biased diodes from outputs
to ground.

TL/H/10058-15
Short-Circult Limit (b)

Output Waveform
o IJ_
;.
’l
4
'I
64 STEPS
sy
0¥

TL/H/10058 16
Note 1: Al resistor values in ohms.
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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 cumrent
ranges. Output bypass capacitors will improve the transient
response of the regulator.

Basic Negative Regulator
ouT —=Yo
LM79MG <

-y, o <Ri l
I CONTROL 1.0pF

T ]

I 1

TL/H/10058-19

Negatlve High Current
Short Circull Protected Regulator

2N6121

ouT -9 4 ‘_‘vlo
LM79MC | "25kn |° Max
" >
CONTROL

0.1 uF
m“i“’" 326 m-l-
-

-vl

TL/H/10058-17

At = —BVee@Y)
IR Max(®) — 10 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 pF or larger. The
bypass capacitors should be mounted with the shortest
leads, and if possible, directly across the regulator termi-
nals.

—30V io —2.6V Adjustable Regulator

outT 'v°
LM79MG <
- i, E, 50ka |
CONTROL 1.0 4F

2.0 uf COMMON <

> 26ka

:

TL/H/10058-21

Note 1: All resistor values in ohms.

Negative High Current Valtage Regulator

-V, ——N Our
LM79MG
20uF 2 CONTROL
COMNON

=

Typical Performance Characteristics for LM78MG and LM79MG

Worst Case Power Dissipation
vs Ambient Temperature
100
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Typical Performance Characteristics for LM78MG

Peak Output Current
vs Inpul/Output Quiescent Curreni Control Curreni
Differential Voltage vs Input Voltage vs Temperalure
14
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E o4 ﬁ =5 | g i v=10v| N
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[ 10 T;=25% lo=350mA A
e 5 W0 8 2 B3 D s W 15 2 B X B 8 23 % 73 W 125 1%
IRPUT/OUTPUT DIFFERENTUAL (V) INPUT YOLTAGE (V) TEMPERATURE (°C)
Differentlal Control Voltage Differential Controi Voltage Ripple Rejection
vs Inpul Vollage vs Output Current vs Ouiput Voitage
R L s ® V=1V &
£ " Vo=S.00 £ s Vo=5.0v o S
g2 / g 25 T, = 25°C g » lo =200 mA ),
s -0 ~ &
4 -1 )
a0 s .
2
5 10 15 20 25 3 200 40 &0 &0 W 6 5 10 15 XV B D
MNPUT YOLIAGE (V) OUTPUT CURRENT (mA) OUTPUT VOLTAGE (V)
Dropout Vaitage vs Ripple Rejection
Junction Temperature vs Frequency Load Translent Response
25 100 4 2
|
83 g L] 1
x e s ¥ z LOAD CURRENT -
g - 2,500 mAl e u 2 o £
& T T " N : =
TR S~ ‘*:;ﬁ‘iﬂ\ ° g ! OUTPUT YOLTAGE g
g I gy i) u“ g DEVIATION bt
g RS- B [eiwmin g 3
E 1.0 |[DROPOUT CONDITIONS i  [lp=5¢ g =
=500 =
ALY e s
0 25 5 75 100 125 150 10 100 %k 10k 100K 0 10 ®» X & SO ©
JUNCTION TENPERATURE (°C) FREQUENCY (iz) TRE (us)
Line Translent Response
s © 111 »
E NPUT VOLTAGE] s
g 2 10 S
& g
g 10 OUTPUT YOLTAGE 5 g
§ ° DEVIATION Py §
§ =0 m.‘ -3
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-20 -10
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TL/H/10088-5
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Typical Performance Characteristics for LM79MG

Peak Output Current
vs Input/Output Qulescent Current
Differential Voltage vs Input Volitage
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5 / \
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RIPPLE REJECTION (dB) CONTROL CURRENT (mA)
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Control Current
vs Temperature
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N
N
V)= 10v] N
°=-s.w \\
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0 25 % B 10 15 19
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Ripple Rejection
vs Ouiput Voltage

to =200 mA

\
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OUTPUT YOLTAGE (V)

Ripple Rejection
vs Frequency
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LM78MG/LM79MG 4-Terminal Adjustable Voltage Regulators

Physical Dimensions inches (milimeters)

LIFE SUPPORT POLICY

SEMICONDUCTOR CORPORATION. As used herein:

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

0.385+0.015 N 0.150 £0.010
(10.03£0.381) | - (3.810 £ 0.254)
| !
4 N e.125t0010
(3.17510.254)
— + ;e
0,395 +0.020 T
{9.779 £0.508)
\ 0.143+0.003 o
r— (3.632£0.076) - 1.
TN
0.250 +0.015
{6.350£0.381) _‘:“7" C J
l Sl e’
D12618.025
(3.175£0.635) |
r -
0.51510.026
(13.08 0.835)
|
|
u m .
0.023 -0.034 | 0.032 +0.085 0.02140.003
T Tey T T Reito) B0 1[N
0.100 +0.010
—_— 0.05340.015
e (2.54010.254) > (13 z0.38)
0.045 —0.060
— (1.143-1.524) POLA (REV &)
4-Lead Molded TO-202 (P)
Order Number LM78MGCT or LM79MGCT
NS Package Number PO4A

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

1. Ufe support devices or systoms are devices or 2 A critica 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 kfe
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.
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