LT1003

LT HNER

FERTURES

Guaranteed 2% Initial Tolerance of output voltage
5 Amp Output Current

40 Watt Capability

Full Internal Overload Protection

100% Burn-in in Thermal Limit

APPLICATIONS

Local 5V Regulators

On Card Regulation

Lab Supplies
Instrumentation Supplies

5 Volt, 5 Amp
Voltage Regulator

DESCRIPTION

The LT1003 is a 5 amp version of the popular LM123
5V regulator. In addition to higher output current, it of-
fers improved line regulation and an initial output volt-
age tolerance of +2%. These tightened specifications
ease design and application problems several ways:
safety margin is improved, error budgets on other
parts of the system are expanded, and output voltage
loss due to long supply runs can be better tolerated.

The LT1003 incorporates Linear Technology’s ad-
vanced design, process and test techniques for im-
proved quality and reliability over similar device
types. Specifically, all devices are burned in by short-
ing the outputs, thereby forcing the regulator into its
current limit and eventually, thermal limit mode. This
ensures that all device protection features are
working.

Standard 5 Volt Regulator

Load Regulation *

OUTPUT VOLTAGE CHANGE (MV)

OUTPUT CURRENT (AMPS)

* The LT1003 has load compensation to cancel the effects of voltage
loss in the output lead. This results in a nominal ““zero’ load regulation.
The shaded band shows typical production spread.
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LT1003

ABSOLUTE MAXIMUM RATINGS

PACKAGE/ORDER INFORMATION

Input Vo_ltage S EEEER TR PP U TP UPPTPUU 2Q Vplts BOTTOM ViEW ORDER PART
Power Dissipation ............ Internally Limited NUMBER
) . INPUT ouTPUT
Operating Junction Temperature Range
LT1003M . ................ —55°C to 150°C - LT1003CK
LT1003C ..................... 0°Cto 125°C § LT1003MK
GROUND
Storage Temperature Range K PACKAGE
LT1003M —65°C to 150°C 2ALEAD TO S ETAL GAN
................. (STEED)
LT1003C ................. —65°C to 150°C
Lead Temperature (Soldering, 10 sec.). . .. .. 300°C FRONT VIEW LT1003CP
Rl O Of0———=vour
PRECONDITIONING ©6 E—
| = O >V
100% Burn-In in Thermal Limit CASE S GND
P PACKAGE
3-LEAD TO-3P PLASTIC
€LECTRICAL CHARACTERISTICS (See Note 1)
LT1003M LT1003C
SYMBOL PARAMETER CONDITIONS MIN TYP MAX MIN TYP MAX UNITS
Vour Output Voltage Tj=25°C,Vin =75V, lgyr = 0 49 5.0 5.1 49 5.0 5.1 v
75V < V)y < 15V
0 < loyr < 5A, P < 30W @ 48 52 4.8 5.2 v
AVour Line Reguiation T, = 25°C, 7.5V < V)y < 15V 5 15 5 15 mv
AViy (éee Note 1)
AVoyr Load Regulation Tj=25°C, Viy = 7.5V
Algur 0 < loyr < 5A (See Note 1) 25 100 25 100 my
Thermal Regulation T; = 25°C, 20 msec pulse 0.005 0.02 0.005 0.02 %/W
lg Quiescent Current 7OV < Viy s V0= lpyr < 5A |@ 12 20 12 20 mA
€, Output Noise Voltage T; = 25°C, 10Hz < f < 100kHz 40 40 WVims
tse Short Circuit T, = 25°C,
Current Limit Vi = 15V 5 8 5 8 A
Vin = 7.5V 7 9 7 9 A
Long Term Stability of Qutput
Voitage 35 35 mV
B Thermal Resistance Junction to | P Package 15 20 | °CIW
Case K Package 1 15 1 1.5 °C/IW

The @ denates the specifications which apply over the full operating

temperature range.

Note 1: Load and line regulation are tested with pulsed low duty
cycle technigues where pulse width < 1msec and duty cycle < 5%.

Note 2: Ty, = —55°C for the LT1003MK and 0°C for LT1003CK.

Tmax

150°C for LT1003MK and 125°C for LT1003CK.
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LT1003

TYPICAL PERFORMANCE CHARACTERISTICS

Minimum Input-Output
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LT1003

TYPICAL PERFORMANCE CHARACTERISTICS

Load Transient Response
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TYPICAL APPLICATIONS

Adjustable Regulator 0-10V @ 5A

| umomse
12V = Viy = 20V N ot Vour
“ahp toc
3 R1 T 2uf
10k
AVAVAV
300 pF R2
[ + 2% R3
2uf » 10k
soLp o
TANTALUM == 10uF
Ra TANTALUM
1k
3
R5
3.3k
_J__
V= (— 10V 1o —20V) =
NEED NOT BE REGULATED
*R6 =
12 mA

C1 = OPTIONAL — IMPROVES RIPPLE REJECTION, NOISE AND TRANSIENT RESPONSE
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LT1003

TYPICAL APPLICATIONS

Crowbar Protectiontt

LT1003
IN outT
VIN E VOUT

8A

L
2 20

QUTPUT CROWBAR

*  THE 6.4V ZENER IS INTERNAL TO THE LT1003.

*% (Q1MUST BE ABLE TO WITHSTAND CONTINUOUS CURRENTS
OF 8A IF ADDITIONAL SYSTEM SHUTDOWN IS NOT USED.

=

V\N~E E , Vout
8A
FAST
BLOW Q2t

INPUT CROWBAR

1 Q2 MUST WITHSTAND LARGE SURGE CURRENTS UNTIL THE
8A FUSE BLOWS. PEAK SURGE CURRENT IS LIMITED ONLY
BY FUSE, WIRING, AND FILTER CAP RESISTANCE.

Tt TRIP POINT IS APPROXIMATELY 7.3V.

Bypass Capacitors

The LT1003 does not require an output capacitor for
resistive loads. For almost all applications, however, a
1uF or larger solid tantalum capacitor is used on the
output within 2” of the regulator. This greatly improves
the output impedance of the regulator at high frequen-
cies. For critical applications where very low imped-
ance is required at high frequencies, a 10uF solid
tantalum output capacitor is recommended. Total out-
put capacitance may be increased without limit, either
local or distributed.

A 2uF or larger input capacitor (solid tantalum) must
be added if the regulator is more than 4" away from the
large filter capacitor in the input supply. A 254F alumi-
num capacitor may be substituted for the tantalum
unit.

Avoiding Ground Loops

For best regulation, the ground pin of the LT1003
should be tied directly to the load point as shown be-
low. This prevents excess drop in load voltage caused
by load current flowing through the ground return
lead. This is essentially a Kelvin connection for the

low side of the regulator. A Kelvin connection cannot
be made for the high output of the regulator because
only three pins are available on the package. There-
fore, every attempt should be made to minimize the re-
sistance between the output pin of the regulator and
the load. #18 gauge hookup wire has a resistance of
0.006 ohms per foot. This translates to 0.6% change
in load voltage at full load current. The LT1003 is
specified at 2% maximum load regulation, so one foot
of wire represents a significant loss of regulation. If
connectors are used, careful consideration must be
given to contactresistance, especially if the connector
is subjected to nasty ambients, vibration, or multiple
insertions.

KEEP THIS RESISTANCE LOW
(-0.0054i

LT1003 / E—
+ —N out
GND ]
RAW SUPPLY 12 ma LOAD
akllal
THIS RESISTANCE DOES NOT \

CONTRIBUTE TO LOAD REGULATION HI CURRENT PATH
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LT1003

TYPICAL APPLICATIONS

Raw Supply

Transformer, diode, and capacitor selection for the
raw supply to the LT1003 is very important because of
the conflicting requirements for reliability, efficiency,
and resistance to “brown-out” conditions. High sec-
ondary voltage on the transformer will cause unneces-
sarily high power dissipation in the regulator. Too low
a secondary voltage will cause the regulator output to
drop out of regulation with only a small reduction in
AC mains voltage. The following formula gives a good
starting point for transformer selection. This formula
assumes a full-wave center tapped transformer, using
two rectifier diodes.

Vorge = Vour + Voo + Veect + Vrie) Viom -
RMS v (1.1%)
Vo Low

(secondary
gach side)

lams = (lout) {1.2)

where:
Vour =5V
Vpp = Minimum input-output differential of the

regulator

*1.1 is a nominal load regulation factor for the
transformer

Veecr = Rectifier forward drop at 3lgyr

Vap = Y% p-p capacitor ripple voltage
Vi ~ (83X 1072) (lour)
RIP 2C

Vnom = Rated line voltage for the transformer

(RMS)
Viow = Lowest expected line voltage (RMS)
los = DC output current

Example: loyr = 44, Vour = 5V
Assume: Vpg = 2.5V, Vpeer = 1.1V, C = 12,000uF
Viom = 115V, Viow = 105V

_ 63X

= 0.88Y
2(12 X 1079
5+25+ 1.1+ 0.88 115
VY {ES EESLEY) YL AP
Vo 105
= 8.08 Vams

The filter capacitor should be at /east 2000uF per amp
of load current to minimize capacitor heating and rip-
ple voltage. The diodes should be rated at 8-10 amps
gven though their average current is only 2.5A at full
rated load current. The reason for this is that although
the average current is 2.5A, the RMS current is typi-
cally twice this value. In addition, the diode must with-
stand very high surge currents during power turn-on.
This surge can be 10-20 times the DC rating of the
supply, depending on capacitor size and wiring resis-
tance and inductance.
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SCHEMATIC DIAGRAM
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Information furnished by Linear Technology Corporation is believed to be accurate and
reliable. However, no responsibility is assumed far its use. Lingar Technology Corpora-
tion makes no representation that the interconnection of its circuits as described herein
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LT1003

PﬂCHﬂGE DESCRIPTIOI‘I Dimensions in inches (millimeters} unless otherwise noted.

K Package
2-Lead TO-3 Metal Can
14771197
{2950-30.40)
| L 0.067-0.077
0.780-0.775 | "o, B
l (18.30-19.68) 0.210-0.220 ‘ !
1 0.050-0.135 (5.33-5.59) !
0320-0.350 (1:52-3.43] A }
13 13-8.89) 0.425-0 435 |
i [ ] T (10.80—11.05) |
3.420-0.480
(10.67-12.19)
0.038-0.043 (1257-1336
{0.855—1.09)
0.655-0.675
{16.64—17.15)
Timax GJA 0JC
LT1003MK 150°C 35°CIW 1.5°CIW
LT1003CK 125°C 35°CW 15°CIW
P Package
3-Lead TO-247
MSHT}‘FS?&“ 0.620 - 0.640 0.187 -0.207
(2921 -3683; 1575 -1626) “(4750-5258)
DIATYP 180 -22° ﬁ 0060 - 0,080
0170 - 0.200 / 528 -2032)
I {4318-5.080) Yy
; } & E _
0.830 - 0.870
0.830-0870 ‘
ELos=2210 oty O‘ i
(1473-1529) x 0.105-0.125
2567 -3.175)
o) (
EJECTOR
3 l —i PIN MARKS
0.780- 0800 3\50 3170
(19.81-2032) {3810-4.318)
0.042 - 0.052 H 0.074-0.084 5.087-0.102
{67132 “' R AR 2210-2597) -
. 0113 -0.123
~— 280-3124
0215 2870 -3.124) 0.020-0.040 <
BaEn {0508- 1016}
o RS-
Timax 0|A 6]0
LT1003CP 125°C 35°CW 20°CW

0.152~0.161

Ga6-409) " "

0.167 -0.177

h.21—azg P

x2188

Linear Technology Corporation
1630 McCarthy Bivd, Milpitas, CA 950357487 » (408) 432-1900
FAX: (408) 4340507 » TELEX: 499:3077
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