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E— Positive Adjustable

A Sehlumberger Company 5-Amp Voltage Regulator
Hybrid Products

Descriplion Connection Diagram

The uATBHGA is an adjustable 4-terminal positive TO-3 Metal Package

voltage regulator capable of supplying in excess
of 5.0 A over a 5.0 V to 24 V output range. Only
two external resistors are required to set the
cutput vollage.

The fATBHGA iz packaged in a hermetically sealed
TO-3, providing 50 W power dissipation. The regulator
consists of a monolithic chip driving a discrete series-
pass alemeant. A beryllium-oxide substrate is used in
conjunction with an isothermal layout to oplimize the
thermal characteristics of each device and still
maintain alectrical isolation belween the various
chips. This vnique circwlt design limits the maximum
junction temperature of the power output transistor to
provide full automatic thermal ovarload protection. If
the safe operating area is ever exceadad (Note 1},
the device simply shuts down rather than failing or
damaging other aystem components. This feature
eliminates the need to design costly regulators built
from discrete componants.

Top View)

5.0 A OUTPUT CURRENT

INTERNAL CURRENT AND THERMAL LIMITING Order Information

INTERNAL SHORT CIRCUIT CURRENT LIMIT Type Package Code Part No.
LOW DROPOUT VOLTAGE (TYPICALLY 2.3V @ uATEHGA Metal JA uATBHGASC
5.0 A) pATBHGA Metal JA HATBHGASM
50 W POWER DISSIPATION

ELECTRICALLY NEUTRAL CASE

STEEL TO-3 PACKAGE

ALL PIN-FOR-PIN COMPATIBLE WITH uATBHG

Block Diagram— Positive Adjustable Voltage Regulator
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Absolute Maximum Ratings

pATBHGA

Input Yoltage 40 v Commercial Tempearatura
Internal Power Dissipation 50 W @ 25°C Case Range
Maximum Input-to-Output pATEHGASC 0°C to +180°C
Valtage Storage Temperature Range —55°C to +180°C
Differantial Output Short Pin Temperature
Gircuit asv {Soldering, 80 =) 300°C
Cparating Junction
Temperature 180°C
Military Temperature Range
pATBHGASM =55°C to +160°C

Electrical Characteristics T, = 25°C, Vi = 10V, lout = 2.0 A unless otherwise specified

Limits

Symbol | Characteristic Condition (Note 3) Min Typ Max Linit
Vour Cutput Voltage (Note 4) lour = 204 Vg = Vot +35Y |50 24 W
AVout | Line Regulation (Note 2) Vin=7T5t025V 0.2% 1% v
AVour |Load Regulation (Mote 2) (10 mA = gyt = 5.0 A 0.2% 1% v
o Quiescent Current lgyr =10 3.4 10 ma
RR Ripple Rejaction lputr = 1.0 A, 1 = 210 Hz, 5.0 Vpi.ox |80 dB
Vi Output Noise e fﬂLTﬁ e 50 WVRmS
Voo Dropout Voltage (Note 5) lour = S04 2.3 2.5 v

lgytr = 3.0 A 2.0 2.3 v
Ios Short-Circull Current Limit (Vg = 16 ¥ r.a 12.0 Apk
Vi Control Pin Vollage 4 BB 50 5.25 "
Nolas
1. This voltage regulator offers cutput transistor sale-area 3. The pariormance characierisfics of the adjusiable seres

protaction, Howawar, to maintain fvll protection, the device
muai be operated within the mazimum inpul-io-output voliage
difarential rating listed on the data sheet under “Abaclute
Maximum Ratings.” For applications violating these limits,
device will not be fally protected.

2. Load and line regulation are specilied at constant junction 5.
temperatura. Pulas 1aating is required with a pulse width
= 1 me and & duty cycle = 5%, Full Kekin connection
methods must be used to measure thase parameters.

. Moyt i oelined as Vet =

(eATBHGA) s spacified for Vot = 5.0 V, shisss

otharwise noted.

Ri 4 R2

T VeonT) where R
and RZ are defined in the Basic Test Cirowil diagram.
Dropoul Varage & the input-culpet valtage ditterentkal that
causes the output vollage to decrease by 5% of it

imifiml walue,

Typical Performance Curves
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uATBHGA
e

Typical Performance Curves (Cont.)

Short Circuit Currant Quisscent Current Dropout Voliage
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uA78HGA

Test Circuit

Adjustable Output Voltage
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Design Considerations

Thia device has thermal-overload protection from
excessive power and intermal short-circuit protection
which limits the circuit’s maximum current. Thus, tha
device is protected from overload abnormalities.
Alhough the internal power digsipation is limited, the
junclien temperature must ba kept below the maximum
spacified temparature {(150°C). It is recommended by
the manufaciurer that the maximum junction
temparatura be keapt as low as poasible for increased
raliability. To calculate the maximum junction
tempearature or heat sink required, the following
thermal resistance values should be used:

Package Typ Max
e Hac
TO-3 1.8 2.5
Ta(max) — Ta
POIMAX) = “8,c + Bcp
fica = figs + fsa
Solving for Tx
Ty =Ta+ Ppliyc + fca)
Where:
Ta = Junction Temperature
Ta = Ambient Temperature
Po = Powar Dissipation
8 = Junction-to-case thermal resistance
Ao = Gase-to-ambient thermal resistance
fga = Heat sink-to-ambient thermal resistance
fcg = Case-to-heal sink thermal resistance
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Thia device is designed to operate without extarnal
compensation components. However, the amount of
external filtering of this voltage regulator depends
upon the circuit layout. if In a spacific application the
regulator is more than four inches from the filter
capacior, a 1 gF solid tantalum capacitor should be
used at the input. A 0.1 uF capacitor should be vsed
at the output to reduce fransients created by fast
awitching loads, as sean in the basic test circuit.
Thase filter capacitors musi be located as close to
the regulator as possible,

Caution: Permanent damage can resull from forcing
the output woltage higher than the input valtage. A
protection diode from oulput 1o input should be used if
thia condition exists.

Voltage Output

The device has an adjustable output voltage from
5.0V to 24 V which can be programmed by the
external resistor network (potantiometer or two fixed
resistors) using the relationship

R1 + R2
R2
Example: If R1 = 00 and R2 = 5 kI, than
Vour = 5§ V nominal.
O, if A1 = 10 ki and R2 = 5 kil, then
Vour = 15 V.

Vout = VoconTRoL (
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