HC4005 HC4005A
HC4012 HC4012A
HC4015 HC4015A

IR

Solid State
Europe

Power-Hybrid-Circuits

File No.571

5-, 12-, & 15-Volt, High-Current
Series Voltage Regulators

Power Hybrid Modules Employing Integrated-Circuit
Voltage Regulator and Hometaxial-Base Pass Transistor

Features

® [nternal

12 A)
8-Pin “TO-3"

H-1776

RCA HC4005, HC4005A, HC4012, HC4012A, HC4015, and
HC4015A* are complete solid-state hybrid series voltage
regulators in compact hermetic packages. They have output-
voltage ratings of 5, 12, and 15 volts, respectively. The
HC4005, HC4012, and HC4015 provide voltage regulation
within £3%: the “A” versions provide regulation of £1%.

The HC4000 series of hybrid circuits is intended for voltage-
regulator applications with load currents up to 4.0 amperes.
With two external booster transistors, these circuits can regu-
late voltage for load currents up to 12 amperes (see Fig. 9).
For load currents greater than 12 amperes, additional
current-handling capability can be provided by employing
the regulator as a Darlington driver {see Figs. 10 and 11).

*Formeriy RCA Dev.
respectiveiy.

Nos. TA7955, TA7957,

MAXIMUM RATINGS, Absolute-Maximum Values:

UNREGULATED INPUT VOLTAGE .....cvvvvvnenvnns 40 V
REGULATED CURRENT (PASS TRANSISTOR, 04) 48 A
POWER DISSIPATION {PASS TRANSISTOR, 04):
At case temperature of 25°C ... ... . e aens 625 W
At case temperature above 25°C, see Fig. 3.
POWER DISSIPATION (DRIVER TRANSISTOR, 0.2):
{Due to external drive current)
At case temperature of 25°C .. ... ... i 7 W
At case temperature above 25°C, see Fig. 4.
EXTERNAL DRIVE CURRENT (FROM TERMINAL 8) ..550 mA

TEMPERATURE RANGE:
STOTAGE + e v wvn v o0 piond 68053 md s BES @RS BT o 8535 —45 to 125°C

Operating {(Junction) .. ..........civeernnn.. —45 to 150°C
PIN TEMPERATURE (DURING SOLDERING):
At distance > 1/16 in. (1.59 mm) from
casefor VO s MaK: wismsmmismssmssminmussmsvmesme o 220°C

{T¢ = 150°C Max.}

® 4-A current rating
emitter-bailast resistors for external
transistors for increased regulated-current capability (to

and TAB8397,

booster

® Remote sensing capability
= 40-Volt line-voltage capability

B [nternal foldback-protection circuit

® Terminal connection for external adjustment of foldback
characteristic

® Crowbar trigger circuit

® Total regulation: 1% — HC4005A, HC4012A, HC4015A

13% — HC4005, HC4012, HC4015

® Rugged hometaxial-base pass transistor

B Dissipation: 62.5 watts (pass transistor)

® Terminal connection to permit connection of regulator as
a Darlington driver for external transistor(s) to increase
current-handling capability (to 100 A)

® 8-pin “T0O-3" hermetic package

HC4005, HC 4005A
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Fig. 1-Type HC4005, HC4005A, HC4012, HC4012A,
HC4015, or HC40Q15A connected as a 4-A series
regulator.
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Fite No. 571 HC4005 HC4012 HC4015
HC4005A HC4012A HC4015A
ELECTRICAL CHARACTERISTICS, At Case Temperature (TC} = 25°C Unless Otherwise Specified
LIMITS
CHARACTERISTIC SYMBOL TEST CONDITIONS UNITS
MIN. | TYPE. | MAX.
INPUT VOLTAGE RANGE VIN 751 — 40 |v
INPUT-OUTPUT VOLTAGE
DIFFERENTIAL (See Fig. 6) | ViN—VouT| 'LOAD = 4A 40| - — v
FOLDBACK CURRENT
(See Fig. 5) I B. 4.1 - 48 |A
SHORT-CIRCUIT FOLDBACK
CURRENT (See Fig. 5) Is.c. - - 20 {A
OUTPUT VOLTAGE VouT . VN = VNOM = 11.5V, HC4005, HC4005A - 5 -
ViN = VNOM = 18.2V, HCA4012, HC4012A — |12 v
VIN = VNOM = 21.7V, HCA4015, HCA015A — 175 -
LOAD REGULATION 1LOAD = 0.1 to 4A | HC4005, HC4012, HC4015 — - {z06]..
VIN = VNOM HCA4005A, HCA012A, HC4016A | — — o3} rouT
LINE REGULATION ILoaD = 1A HC4005, HC4012, HC4015 — - _|:06],,
Vin = £15% Viyom |HC4005A, HC4012A, HC4015A | — — [t 03| YouT
TOTAL REGULATION IN-
CLUDING LINE AND LOAD
REGULATION ACCURACY, HC4005, HCA4012, HC4015 - - |+ 30
OUTPUT-VOLTAGE iLOAD =0.1t0 4A %®VouTt
STABILITY AND CASE- HC4005A, HC4012A, HC4016A | — - |+10
TEMPERATURE VARIATION
FROM —45°C TO +100°C
EQUIVALENT NOISE mv
OUTPUT VOLTAGE VNOISE - - 05 |p-p
RIPPLE REJECTION VIN(AC) I.oAD = 500 mA
RATIO VouT(ac) | VIN(ac) = 1.0 Vip-p), f = 120 Hz 175 — —
TEMPERATURE COEFFICIENT T =—45°Cto + 100°C
AV, —~  |0.0035 - lwrc
OF QUTPUT VOLTAGE o gy = T8 T o/
TEMPERATURE COEFFICIENT 5
T = o - - —
OF FOLDBACK CURRENT | A!F.B. ¢~ 45°Cro+125°C 4.3 mAPC
CROWBAR TRIP VOLTAGE Vep Te=-45°Cl vgouT= 5.0V 575] -~ 7.25
{See Fig. 8) to VouT = 12.0V 139 | — 17.3 |V
+125°C VouT = 15.0V 66 | — | 20.6
CROWBAR CURRENT (ON) Icg Max. “On-Time” = 1.0s 100 - | 350 |ma
(See Fig. 8)
LOAD TRANSIENT
RECOVERY TIME tR 1-A STEP - |0 — | us
(See Fig. 12)
OUTPUT-VOLTAGE Pp = 10W
STABILITY Roca =2.0°C/W — — 1z 01 |%vouT
FOLDBACK RESPONSE
TIME — - b0 us




HC4005 HC4012 HC4015 File No. 571
HC4005A HC4012A HC4015A '
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Fig. 2—Schematic diagram of HC4000- type series voltage-regulator hybrid circuits.
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HANDLING CONSIDERATIONS

1. The leads of the 8-lead package shouid not be bent more than 15°
from their centerline, nor with a radius of curvature less than 10

diameters at any point.

2. Leads should not be sheared closer than 0.150-inch from the

seating plane.
3. Leads should be sheared after attachment
When leads must be sheared before mount

whenever possible.
ing, they should be

passed through a hardened die of thickness determined by (2)
above. This die should constrain each lead from lateral and axial

deflection during shearing.

When incorporating RCA Solid State Devices

in equipment, it is

recommended that the designer refer to “"Operating Considerations
for RCA Solid State Devices”, Form No. 1CE-402,

Information furnished by RCA is believed to be accurate and
reliable. However, no responsibility is assumed by RCA for
its use; nor for any infringements of patents or other rights of
third parties which may result from its use. No license is
granted by implication or otherwise under any patent or
patent rights of RCA.

9—HC4000-series module connected as a 12-A series
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BOTTOM VIEW

DIMENSIONS IN INCHES AND MILLIMETERS.
MILLIMETER VALUES IN PARENTHESES.

TERMINAL CONNECTIONS
See Fig. 1.

Socket:
RCA-DF-263A
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