LED Driver PR4102

PREMA®

SEMICONDUCTOR

Buck Converter with controlled Output Current

The PR4102 is a buck converter for an input
voltage of 19...23 V converting to a fixed output
current of 5..40 mA. The LED current is set by

CIRCUIT DIAGRAM

a feedback resistor. To avoid overload, the IC is
protected by an overtemperature detection
circuit.
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DIMENSIONING OF ELECTRONIC COMPONENTS PIN CONFIGURATIONS
L1 should be around 470 yH / 8 Q. For 5 LEDs in
series, Vcc should be in the range 19..23 V. Vcc
must not exceed 24 V. PwrDwn | 1 ' 5 | Vec
With Rsense =10..80 Q, an output current of S
5..40 mA is achieved. Cin is recommended to be Vsense Z if S = E TempOut
a capacitor of 100nF and an electrolytic PWM 3 2 < o | 7 | Vout
capacitor of 100 pF, Cled is a capacitor of 100 nF oo
and 100 pF. Test 4 | 2 8 | Gnd

For tests PREMA used inductor Epcos B82 144A.
Also Epcos B78 108 or equivalent are usable,
The diodes should be preferably a Schottky
diode or any other type with low Vg

PR4102: Package SOP8
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Characteristics

PIN DESCRIPTIONS

Pin No. Pin Name Pin Function Description

1 PwrDwn Power Down, sleep mode for min. power consumption.
When this pin is left open, Vout is clamped to GND.
For operation connect this pin to Gnd.

e VSense Feedback for controlling the output current. Connect this pin to the
sense resistor Rsense.

3 PWM If Ve < Ve the buck converter is switched off,
If Vo> V,emum the buck converter is switched on.

4 Test For test and internal use only

5 GND Ground

6 Vout Output voltage connect this pin via a series inductor to the LEDs.

7 Temp Voltage output of the internal chip temperature sensor (over
temperature protection). Please see 'Electrical Characteristics' for
relationship between Vremp and the chip temperature Terip

8 Ve Supply voltage

ELECTRICAL CHARACTERISTICS
Vce = 22 VDC, Ta = 25°C, L = 470 pH (unless otherwise noted)

Symbol Parameter Conditions Min Typ Max Units
Ve Supply voltage (DC) Start-up 8 (V]
operating e3 (vl
undervoltage shutdown 6 V]

Vout Output voltage Vcc-4V
lsuppore  SUPPIY current, PwrDwn = open 4.0 [WA]
lsuppon SUPPIY current, PwrDwn =0 V 11 [MA]
lout Mean output current at Vout 40 45 [MA]
fop Operating frequency (variable, PWFM controlled) 100 [kHZz]
Veense  Threshold voltage at Roenee 470 [mV]
Vaerpwm  Threshold voltage PWM input 1000 [mV]
fowm Frequency of external PWM signal 500 [Hz]
tpwm Min. pulse duration of PWM 2 [s]
Torr Switch-off chip temperature 125 [°C]
Ton Switch-on chip temperature 90 [°C]
Viemp Output voltage of internal temperature sensor at - Ty, = 100°C 1.60 [V]
pin TEMPQOut Tenp = 0°C 215 V]
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BLOCK DIAGRAM
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ABSOLUTE MAXIMUM RATINGS

Parameter

Min Typ Max Units

VCC, Vout (no damage) -03 24 [V]
All other pins 75 V]
Operating Chip Temperature Range (over temperature protection) -20 125 [°C]
Storage Temperature Range -55 150 [°C]
Electrostatic Discharge (ESD) Protection 2 [kV]
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Efficiencies and Application Notes

PREMA®

SEMICONDUCTOR

THE DEPENDENCY OF EFFICIENCY ON OUTPUT
VOLTAGE

Varied Output voltages are obtained by using
different amounts of LEDs that are connected in
series. Due to the fixed output current, adjusted
by PR4102, 1, 2, 3, 4 and 5 LEDs are driven by
output voltages of 41V, 70V, 100V, 128 V and
15.7 V, respectively. The following efficiencies are
obtained by a fixed current flow of 40 mA. The
voltage is measured at Rsense of 11Q (see
circuit diagram).

THE DEPENDENCY OF EFFICIENCY ON OUTPUT
CURRNT

Different target currents can be set by using
several Rsense (described in the following). For
an Input Voltage of 21V, 1, 3 and 5 LEDs are
applied for corresponding output voltages of
3V,9Vandl15V, respectively.
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SELECTION OF Rsense
The nominal value of the current sense resistor 50
(Rsense) can be calculated by the following
formula: 40
R _ VSENSE
SENSE — I p—
LED < 30
The value of Vsense can be found in ‘Electrical .§.
Characteristics'(470 mV). ::'»:' 20
For example: 10
With an LED current of 40 mA and
Veense = 470 mV, Rsense has a value of 0
N.75Q. The following diagram the 0 30 60 90

dependency betrwenn output curren
Rsense is shown.

Rsense [Ohm]
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Disclaimer

Information provided by PREMA is believed to be accurate and correct. However, no responsibility is assumed by
PREMA for its use, nor for any infringements of patents or other rights of third parties which may result from its use.
PREMA reserves the right at any time without notice to change circuitry and specifications.

Life Support Paolicy

PREMA Semiconductors products are not authorized for use as critical components in life support devices or
systems without the express written approval of PREMA Semiconductor. As used herein:

1. Life support devices or systems are devices or systems which, (a) are intended for surgical implant into the body;,
or (b) support or sustain life, and whose failure to perform when properly used in accordance with instructions for
use provided in the labeling, can be reasonably expected to result in a significant injury to the user,

2. A critical component is any component of a life support device or system whose failure to perform can be
reasonably expected to cause the failure of the life support device or system, or to affect its safety or effectiveness.

PREMA Semiconductor GmbH

Robert-Bosch-5tr. 6

55129 Mainz  Germany

Phone: +49-6131-5062-0

Fax: +49-6131-5062-220

Email: prema@prema.com Web site: www.prema.com
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