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LA78MG « uA79MG
4-Terminal Adjustable
Voltage Regulators

Linear Division Voltage Regulators

Description

The uA78MG and pA79MG are 4-terminal adjustable volt-
age regulators. They are designed to deliver continuous
load currents of up to 500 mA with a maximum input volt-
age of +40 V for the positive regulator pA78MG and

-40 V for the negative regulator puA79MG. Output current
capability can be increased to greater than 10 A through
use of one or more external transistors. The output volt-
age range of the uA78MG positive voltage regulator is 5.0
V to 30 V and the output voltage range of the negative
pA7OMG is ~30 to -2.2 V. For systems requiring both a
positive and negative, the uA78MG and pA78MG are ex-
cellent for use as a dual tracking regulator. These 4-termi-
nal voltage regulators are constructed using the Fairchild
Planar process.

e Output Current In Excess Of 0.5 A

e uA78MG Positive Qutput Voltage +5.0 To +30 V
® uA79MG Negative Output Voltage -30 V To -2.2 V
® Internal Thermal Overload Protection

® Internal Short Circuit Current Protection

® Qutput Transistor Safe-Area Protection

Absolute Maximum Ratings
Storage Temperature Range
Operating Junction Temperature
Range

Lead Temperature (soldering, 10 s)
Internal Power Dissipation

Input Voltage

-65°C to +150°C

0°C to 150°C
265°C
Internally Limited

UA7BMGC +40 V
HATIMGC -40 V

Control Lead Voltage
HA7BMGC 0 VEV+ €Vp
HATIMGC Vo- <-V<0V
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Connection Diagram
HA7T8MG Power Watt
(Top View)
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Heat sink tabs connected to input through device substrate. Not
recommended for direct electrical connection.

Order Information
Device Code Package Code

MATBMGU1C 8z

Package Description
Molded Power Pack

Connection Diagram
HATIMG Power Watt

(Top View)
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Heat sink tabs connected to input through device substrate. Not
recommended for direct electrical connection.

Order Information
Device Code Package Code

pA7TIMGUIC 8z

Package Description
Molded Power Pack
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HAT7BMG Equivalent Circuit
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tA79MG Equivalent Circult (Note 1)
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Note
1. Raesistor vaiues in £2 unless otherwise noted.
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HA78MG * tA79MG

MA78MGC

Electrical Characteristics 0°C < T, < 125°C for uA78MGC, V=10 V, Ig =350 mA, C;=0.33 uF, Co=0.1 uF,
Test Circuit 1, unless otherwise specified.

Symbol Characteristic Condition'? Min | Typ Max Unit
ViR Input Voltage Range T,=25°C 7.5 40 \
Vor Output Voltage Range Vi=Vg+50V 5.0 30 \
Vo Cutput Voltage Tolerance |Vo+30 V<V, <Vo+15YV, Ty=25°C 4.0 % (Vo) ﬂ
5.0 mA <lp <350 mA,
Po<50 W, V| max =238 V 5.0
Vo LINE Line Regulation T;=25°C, Ip=200 mA, V<10 V, 1.0 % (Vo)
(Vo+25 V)SV<(Vo+20 V),
T, =25°C, lp =200 mA, Vo 210V
Vo Loap | Load Regulation Ty=25°C, 1.0 % (Vo)
50 MA<Ip<500 mA, V|=Vg+7.0V
Ic Control Lead Current T;=25°C 1.0 6.0 MA
7.0
la Quiescent Current T,=25°C 2.8 5.0 mA
6.0
RR Ripple Rejection lo=125 mA, 80 V<V <18 YV, 62 80 dB
Vo=5.0 V, f=2400 Hz
No Output Noise Voltage 10 Hz <f< 100 kHz, Vo =5.0 V 8 40 wv/
Vo
Vbo Dropout Voltage® 2 25 %
los Short Circuit Current Vi=35V, Ty=25°C 600 mA
Ik Peak Output Current T,=25°C 0.4 0.8 14 A
AVp/ AT | Average Temperature Vo=5.0V, Ta =-55°C to +25°C 0.4 mv/
Coefficient of QOutput lop=5.0 mA °C/
Voltage Ta=25°C to 125°C 0.3 Vo
Ve Control Lead Voltage T,=25°C 4.8 5.0 5.2 \
(Reference) 4.75 5.05

_Downloaded from Elcadis.com electronic components distributor


http://elcodis.com/parts/6259133/UA78MG.html

e e
HA78MG * uA7IMG

HA7IMGC

Electrical Characteristics 0°C <T; < 125°C for pA79MGC, V|=~14 V, 1o =850 mA, C=2.0 uF, Co= 1.0 uF,

Test Circuit 2, unless otherwise specified.

Symbol Characteristic Condition"*5 Min | Typ Max Unit
ViR Input Voltage Range T,=25°C -40 -7.0 \
Vor Output Voltage Range Vi=Vp-5.0V -30 -2.23 v
Vo Output Voltage Tolerance |Vpo-15 V<V <Vpy-3.0V, T, =25°C 4.0 % (Vo)
5.0 mA<lg <350 mA,
Pp<50 W, V| Max=-38 V 5.0
Vo LINE Line Regulation Ty=25°C, Ip=200 mA, Vo<-10 V, 1.0 % (Vo)
(Vo-20 V) SV, < (Vg-25 V),
T;=25°C, lop=200 mA, Vo<-10 V
Vo Loap | Load Regulation Vi=Vo-7.0 V, 50 mA <Ig <500 mA, 1.0 % (Vo)
T,=25°C
lc Control Lead Current T,=25°C 2.0 UA
3.0
Il Quiescent Current Ty=25°C 0.5 25 mA
35
RR Ripple Rejectich Ty=25°, lp=125 mA, V|=-13 V 50 dB
Vo=-5.0V, {=2400 Hz
No Noise 10 Hz <1< 100 kHz, Vo =-8.0 V, 25 80 uv/
IL=50 mA Vo
Vpo Dropout Voltage 1.1 2.3 \Y
log Short Circuit Current V=35V, T,;=25°C 600 mA
fok Peak Output Current 0.4 0.65 1.4 mA
AVo/AT | Average Temperature Vo=-50V, Ta=-55°C to +25°C 0.3 mv/
Coefficient of Output lo=-5.0 mA °C/
Voltage Ta=25°C to 125°C 0.3 Vo
Ve Control Lead Voltage T,=25°C ~2.32) -2.23| -214 A
{Reference) _235 _211
Notes R1+R2
1. Vo is defined for the pA78MGC as Vo = > (5.0). The pA7IMGC
Vo= R1+R2 208
as Vp = A2 (— .. )

2. Dropout voltage is defined as that input/output voltage differential which
causes the output voltage to decrease by 5% of its initial value.

3. All characteristics except noise voltage and ripple rejection ratio are
measured using pulse techniques (tw < 10 ms, duty cycle < 5%). Output
voltage changes due to changes in internal temperature rmust be taken
ifto account separately.

4. The convention for negative regulators is the Algebraic value, thus
-15 V is less than -10 V.

5. All characteristics except noise voltage and ripple rejection ratio are
measured using pulse techniques {tw < 10 ms, duty cycle < 5%). Output
voltage changes due to changes in internal temperature must be taken
into account separately.
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MA78MG * LA7OMG

Typical Performance Curves For uA78MG

Peak Output Current vs
Input/Output Differential Voltage
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HA78MG * tA7IMG

Typical Performance Curves For uA78MG (Cont.)
Line Transient Response
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Typical Performance Curves For uA79MG
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Typical Performance Curves For pA79MG (Cont.)

Dropout Voltage vs
Junction Temperature

11 ,

T o =Soo],—,m
>
| 10
-
< 0.0 bl
[ = T
¥/
T | . 2 =20,
& I m4q
- [
g o7 D ’OQ,OI‘T\
g .y 0 mg -
3 o \\’OJ‘,O ~
P M4
a
z o5 P
b AVo = 5% OF Vo !
oai Lt |
0 25 S0 75 100 125 150

JUNCTION TEMPERATURE — *C

PCO1641F

Line Transient Response

Ripple Rejection vs

Load Transient Response Frequency

3 [ 1 [ J 2 100
> ( T T T
L, LOAD GURRENT \ :

80

Z I 2 TN
E < | s
; i \ ! z i SRy

1 L o N
i 1 2 2 6o N
[ =] | [} = \
A OUTPUT VOLTAGE z I
< DEVIATION H] -
5 o ; 9 T 40
o ; 2 w
> g
[y 1 3 a
> i i F3
& | 1 : «
£ i . ‘, 20
o | vi=tov w : AV =10V p-p

Vo o8V [ T Lio = 200 mA
A ‘ T, =26°C |
-2 L [(] SR
[ 10 20 30 [ 50 10 100 1k 10k 100 k
TIME — us FREQUENCY — Hz

PCO1661F PCO1851F

Typical Performance Curve For pA78MG and uA79MG

Worst Case Power Dissipation vs
Ambient Temperature

] l 100
> 50
L) L 4
& INPUT VOLTAGE P
| -1§ LIMITS FOR C GRAD »
z / > % ]
=l > i
K | 4 INFINITE HEAT SINK
= -ow =] * 8,
2 ) © 50 tOhg = HS ot
e < < 4.0 o 20°cy /0" ~
w -5 OQUTPUT VOLTAGE ] < 30 ~] S
e DEVIATION o 2 20 .
e - -5 a
g N 5 : 10-\"'\'0“5‘7 \\\
> g i w o Sin, AW
z "
5 \V = Z os . \}\
IS 0 & 04
) 10 =200 mA 0.3
@ sFvo=sv 02 |- 9yc = 12°C/W " ‘]
P =75 W
[ og 700 = 75 N
0 20 40 80 80 100 25 50 75 100 125 150
TIME — 48 AMBIENT TEMPERATURE — °C
PCO1680F

PCO1671F

Design Considerations
The pA78MG and pA79MG variable voltage regulators
have an output voltage which varies from Vgont to
typically
(R1+ R2)

R2

The nominal reference in the yA78MG is 5.0 V and
uA7IMG is -2.23 V. If we allow 1.0 mA to flow in the
control string to eliminate bias current effects, we can
make R2 =5 kfl in the wA78MG. The output voltage is
then: Vg = (R1 + R2) Volts, where R1 and R2 are in kf2s.

V| -2.0 V by Vo =VconT

If R2 =5.0 k§2 and R1 =10 k2 then
Vo =15 V nominal, for the pA78MG;
R2=2.2 k2 and R1 =128 k) then
Vo =-15.2 V nominal, for the pA79MG.

Example:

By proper wiring of the feedback resistors, load regulation
of the devices can be improved significantly.

Both uA78MG and pA79MG 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
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HA78MG * UA79MG
output current as the voltage across each pass transistor Basic Positive Regulator
is increased.
. T . ouT 1 Vo
Although the internal power dissipation is limited, the junc- w uAT6MG] ‘E
tion temperature must be kept below the maximum speci- 1o N 3 A1
fied temperature in order to meet data sheet 0.33 uF == CONTROL TR 0.1 uF
specifications. To calculate the maximum junction tempera- COMMON 2Rz
ture or heat sink required, the following thermal resistance l
values should be used: L L
Typical Max Typical Max Ve = V. R1 +R2
Package BJC BJC GJA BJA o~ Yoont R2
Power Watt 8.0 12.0 70 75
Positive 5.0 V to 30 V Adjustable Regulator
_ Tymax—Ta
PoMex=—F— 5 —
Oic + Oca out o
ATBMG
W IN“ L 25 k(Y
T -T 0.33 uF =< CONTROL =< 0.1 uF
—d Max” A (Without a heat sink) g COMMON g
6 A l 5 ki
ca = cs + Osa = =
Solving for Ty
Ty=Ta +Polbyc + bca) or _ Positive 5.0 V to 30 V Adjustable Regulator lo > 1.5 A
Ta + Ppfsa (Without heat sink) Q11515 A
Where FTTIrT
T; = Junction Temperature
Ta = Ambient Temperature
Po = Power Dissipation A1 our L o
fic = Junction-to-case thermal resistance a2y _‘J AN B Moo 25 k0
= -10-! * —l-
Oca = Case-to ambient thermal resistance 00::3 "+ |conTaoy L o4 uF
Ocs = Case-to-heat sink thermal resistance # COMMON S5
0sa = Heat sink-to-ambient thermal resistance | 1
8,5 = Junction-to-ambient thermal resistance i ]
) - CROO211F
Tyoi Veea)
ypical Applications for pA78MG (Note 1) RY ==
Bypass capacitors are recommended for stable operation R Maxl) =0

of the uA78MG over the input voltage and output current
ranges. QOutput 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 ca-
pacitors should be mounted with the shortest leads, and i
possible, directly across the regulator terminals.

Note
1. All resistor values in ohms.
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Typical Applications for uA78MG (Note 1) (Cont.)

+10 V, 500 mA Dual Tracking Regulator

+10 V
+15 V¥ pATEMG 5 kit
0.33 uF /R 0.1 uF
7.23

.“—1

2.0 uF=

kQ

M

uATIMG .77
Kk}

gl

~ 1.0 uF

-8V

Note

-10 v

CRR0221F

External series pass device is not short circuit protected.

Positive High Current Short Circuit Protected Regulator

Rsc

at

az
2N2905 ouT Wo
&N uATEMG 1o Max
V| —S—AAA, —IN 25k0 —
M ROUTl onTROL
0.39 uF =< COMMON AR 0.4 uF
I 5 kN
CRO0231F
BVBe@1)

R1=
VA Max(g + 1)~ 10 Max

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

Output Waveform
0V —-—————-—r—r—

64 STEPS

5V
oV

CRO0240F

Note
1. Ali resistor values in ohms.
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Positive High-Current Voltage Regulator

External Series Pass (a)

W IN ouTt 2N8121
0.33 uF = 0.1
o HATEBMG uF t_ +Vo
ICONTROL
COMMON = S RY

e AAA

R2

-AAA~4

IlI—J

CRO0251F

(1)
Vo (b)

CROOZ61F

Short-Circuit Limit (b)

Vi _I_ IN ouTr
0.33 uF I WATBMG
= CONTROL
COMMON

R2

CRO0271F

Typical Applications for uA79MG (Note 1)

Bypass capacitors are recommended for stable operation
of the uA79MG over the input voltage and output current
ranges. Output bypass capacitors wiil improve the transient

response of the regulator.

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 elec-
trolytics are used, their values should be 10 uF or larger.
The bypass capacitors should be mounted with the short-
est leads, and if possible, directly across the regulator ter-

minals.
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HATBMG * LA79MG

Typical Applications for uA79MG (Note 1) (Cont)

Negative High Current Short Circuit Protected
Regulator
Rsc a
az
2N2222 ouT . Vo
60 #ATOMG L J' 10 Max
-V ——AAA IN 25 k) —
R P
:oM,:;:: CONTROL 1.0 uF
COMMON
l 2‘2k;|-
CROO281F
A1 = BVee@n)

Ir Max(f) — 10 Max

Basic Negative Regulator

out
KATIMG
IN

2.0 uF ==

CONTROL
COMMON

!

Vo
a1
1.0 uF
R2 T

R1 +R2
R2

Vo= —Vcom'(

|||-—

CRO0291F

=30 V to -2.2 V Adjustable Regulator

ouT
uATSMG

-V IN
2,0 uF = CONTROL
COMMON

Vo
[':},50 o)
1.0 uF

!

‘P

Note

1. All resistor vaiues in ohms.

L

CROO301F
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Negative High Current Voltage Regulator External
Series Pass

-V IN OUT 2N6124
2.0 uF= | LATEMG Vo
CONTROL
Hcouuovq a1
R2
" CRO0311F
HA78BMG Test Circuit 1
ouTt Yo
vi N «ATBMG A1
CONTROL
COMM 0.9 uF
0.33 uF ==
&,Q R2
CRDO321F
v R1+R2 v
o R2 CONT
Vcont Nominally =5 V
HA7OMG Test Circuit 2
ouTt -Vo
-V IN uATIMG Ri
CONTROL
COMM 1 KF
2 uF
R2

b
T

CRO033IF
R1+R2

Vo= W
[o] ( Rz )CONT

Veont Nominally =-2.23 V

Recommended R2 current=1 mA
R2 =5 k§2 {HA7BMG)
R2 = 2.2 k§2 (uA7IMG)
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