wA78H12 « L A78H15

5 AMP VOLTAGE REGULATORS

FAIRCHILD HYBRID PRODUCTS

GENERAL DESCRIPTION

Fixed Output — The uA78H12 and uA78H15 are régulators with fixed output volt-
ages and 5 A output current capability with all the inherent characteristics of the
monolithic 3-terminal regulators, i.e., full thermal overload, short-circuit and safe-
area protection. The nA78H12 and uA78H15 are packaged in a hermetically sealed
TO-3 providing 50 W power dissipation. The regulator consists of a monolithic chip
driving a discrete series-pass element and two short-circuit detection transistors. A
beryllium-oxide substrate is used in conjunction with an isothermal layout to optimize
the thermal characteristics of the device and still maintain electrical isolation be-
tween the various chips. This unique circuit design limits the maximum junction
temperature of the power output transistor to provide full automatic thermal overload
protection. If the safe operating area is ever exceeded, the device simply shuts
down, rather than failing or damaging other system components. This feature elimi-
nates the need to design costly output circuitry and overly conservative heat sinking
arrangements typical of high-current regulators built from discrete components.
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FAIRCHILD « uA78H12 » uA78H15

ELECTRICAL CHARACTERISTICS: T, = 25°C, lpyT = 2.0 A unless otherwise specified.

SYMBOL CHARACTERISTICS CONDITIONS pAT8HI2 UNITS
MIN TYP MAX
VouT Output Voltage lour = 2.0A, V|y =19V 11.5 12 12.5 \
AVoyt Line Regulation (Note 1) ViN =161t025V 20 120 mv
AVoyTt Load Regulation (Note 1) 10 mA < lgyT < 5.0A,V|y =19V 20 120 mv
lg Quiescent Current louT =0, ViN =17V 10 mA
RR Ripple Rejection loyt = 1.0A, f=210Hz, 6.0 V¢ 60 daB
Vn Output Noise 10Hz <= f< 100 kHz, V|y = 17 V 75 uVRMs
Dropout Voltage lo =504 3.0 v
lo =38.0A 2.6 \'
los Short Circuit Current Limit ViN=18V 7.0 Apk
ELECTRICAL CHARACTERISTICS: T; = 25°C, loyT = 2.0 A unless otherwise specified.
SYMBOL CHARACTERISTICS CONDITIONS uATBHIS UNITS
MIN TYP MAX
VouTt Output Voltage lout =2.0A, Viy =20V 14.4 15 15.6 \"
AVouTt Line Regulation (Note 1) ViN=19to 25V 30 180 mV
AVout Load Regulation (Note 1) 10mA < lgytr <5.0A, V|y=20V 30 150 myV
la Quiescent Current loyt =0 ViIN=20V 10 mA
RR Ripple Rejection loytr = 1.0A, f=210Hz, 5.0 Vp_ 60 dB
Vn Output Noise 10 Hz = f < 100 kHz, V) = 20 V 75 #VRMS
Dropout Voltage lo = S04 30 v
lp=38.0A 2.6 v
los Short Circuit Current Limit ViN=20V 7.0 Apk

Note 1: Load and line regulations are specified at constant junction temperature. Pulse testing is required with a pulse width < 1 ms and a duty cycle <5%. Full
Kelvin connection methods must be used to measure these parameters.
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FAIRCHILD « 4A78H12 + uA78H15
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TYPICAL PERFORMANCE CHARACTERISTICS
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FAIRCHILD « nA78H12 «  A78H15

DESIGN CONSIDERATIONS

The nA78H12 and uA78H15 fixed voltage regulators have thermal-overload protection from ex-
cessive power, internal short-circuit protection which limits the circuit’'s maximum current, and
output transistor safe-area-compensation to prevent excessive instantaneous power appearing
across the pass transistor as the voltage across it increases. Thus, the device is fully protected
from all overload abnormalities.

Although the internal power dissipation is limited, the junction temperature must be kept below the
maximum specified temperature (150°C) 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:

TYP | MAX | TYP | MAX
PACKAGE i | e | ua 8
TO-3 20 |25 | = 38

Tymaxy — Ta or Tomax) = Ta

Poimax) =
6c + bca AT

Oca = fcs + Osa
Solving for T;: Ty = Tp + Pp (65 + 8¢a) Or T4 + Ppéya (Without heat sink)

Where:
Ty, = Junction Temperature
Ta = Ambient Temperature

Pp = Power Dissipation

0,c = Junction-to-case thermal resistance
0ca = Case-to-ambient thermal resistance
fcs = Case-to-ambient thermal resistance
f#sa = Heat sink-to-ambient thermal resistance
8,4 = Junction-to-ambient thermal resistance
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FAIRCHILD « 4A78H12 « uA78H15

TYPICAL APPLICATIONS FOR A78H12 AND nA78H15

In many applications, compensation capacitors may not be required. However, for stable operation of
the regulators over all input voltage and output current ranges, bypassing of the input and output
(1.0 uF solid tantalum and 0.1 wF respectively) is recommended. Input bypassing is necessary if the
regulator is located far from the filter capacitor of the power supply. Bypassing the output will improve the
transient response of the regulators.
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