RICHPOWER Preliminary RP6502

3W WLED Step-up DC-DC Converter

General Description Features

The RP6502 is a high power, high efficiency boostconverter ¢ Adjustable Output Current: up to 750mA
for WLED applications. RP6502 can support output current  LX Switch on Resistance: 100mQ

up to 750mA by setting an external resistor. Since RP6502  Low Quiesceng Current: 1mA

has high efficiency over a wide range of loading and startup e Internal Soft Start

voltage as low as 0.7V, it is suitable for portable devices. o Low Startup Voltage: 0.7V (Typ.)
« Over Voltage Protection

RP6502 also provides Soft Start, Under Voltage Lockout
e SOT-23-6 Package

and Over Voltage Protection functions. RP6502 is available
in a SOT-23-6 package.

Applications
Ordering Information o WLED Flashlight

e Portable Devices
RP6502 Ii

Package Type
E: SOT-23-6
Operating Temperature Range Pin Configurations
G : Green (Halogen Free with Commer-
cial Standard) (TOP VIEW)
Note : VIN VOUT EN
Richpower Green products are : Q D Q
» RoHS compliant and compatible with the current 6 5 4
requirements of IPC/JEDEC J-STD-020. A 2 3
» Suitable for use in SnPb or Pb-free soldering processes. |:| Ij |:|
LX GND FB
SOT-23-6

Marking Information

For marking information, contact our sales representative
directly or through a Richpower distributor located in your
area.
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Typical Application Circuit
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Functional Pin Description
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Pin No. Pin Name Pin Function
1 LX Connected to an Internal NMOS.
2 GND Ground.
3 FB Feedback.
4 EN Enable. (If not in use, EN pin should be connected to VOUT.)
5 VOUT Output Voltage.
6 VIN Input Voltage.

Function Block Diagram
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Absolute Maximum Ratings (Note 1)

« Supply Voltage (V) 6V
¢ Output Voltage 6V
e Power Dissipation, Pp @ Ta = 25°C
SOT-23-6 0.4W
o Package Thermal Resistance (Note 2)
SOT-23-6, 6a 250°C/W
 Junction Temperature 150°C
¢ Lead Temperature (Soldering, 10 sec.) 260°C
o Storage Temperature Range -65°Cto 150°C
e ESD Susceptibility (Note 3)
HBM (Human Body Mode) 2kV
MM (Machine Mode) 200V

Recommended Operating Conditions (Note 4)
o Ambient Temperature Range —40°Cto 85°C

Electrical Characteristics

(L = 2.2pH, Cout = 10pF, Cin = 10pF, Vout = 3.6V, Ta= 25°C, unless otherwise specified.)

Parameter Test Conditions Min Typ | Max | Units
Output Voltage Range 25 -- -- \Y
Startup Voltage VN from OV to 3V, I ep = 300mA (Note 5) - 0.7 - \
Hold on Voltage VN from 3V to OV, I gp = 300mA - 0.3 - \Y
Oscillator Frequency 700 | 850 1000 | kHz
Maximum Duty 85 90 -- %
FB Voltage 90 95 100 mV
LX on Resistance -- 0.1 0.1 ohm
EN Pin Trip Level 0.4 0.8 1.2 V
Continuous Switching Current FB =0V -- 1 3 mA
Stand-by Current (VOUT) Enable = OV -- -- 100 MA
Over Current Protection (Note 6) 2 -- -- A
Over Voltage Protection (VOUT) 4.5 5 5.5 V
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Note 1.

Note 2.

Note 3.
Note 4.
Note 5.
Note 6.

Stresses listed as the above "Absolute Maximum Ratings" may cause permanent damage to the device. These are for
stress ratings. Functional operation of the device at these or any other conditions beyond those indicated in the
operational sections of the specifications is not implied. Exposure to absolute maximum rating conditions for extended
periods may remain possibility to affect device reliability.

BJa is measured in the natural convection at Ta= 25°C on a low effective single layer thermal conductivity test board of
JEDEC 51-3 thermal measurement standard.

Devices are ESD sensitive. Handling precaution recommended.

The device is not guaranteed to function outside its operating conditions.

ILep is the preset LED current measured when VN = 3V.

Inductance Peak Current.
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Typical Operating Characteristics
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OVP Power On

b E

6L - S SR S L] v

Vour V)
N

20 i ] Vour .k
: : @ViDiv) }

01 SN TS SO SRPETN SUUNETN I
s : : : [ : : h (200mA/Div) : : T . .
e b b by ey T v b b v b g v by b b by T v b Py b vy

Time (4ms/Div) Time (2ms/Div)

Switching

LX
(2V/IDiv)F

Vour (AC)
(100mV/Div)”[

IOUT .
(100mA/Div) i

Time (1ps/Div)

6 RP6502-01P Aug 2010



RICHPOWER

Preliminary

RP6502

Applications Information

Capacitor Selection

Input and output ceramic capacitors of 10uF are
recommended for RP6502 applications. For better voltage
filtering, ceramic capacitors with low ESR are
recommended. X5R and X7R types are suitable because
of their wider temperature ranges.

To achieve accurate LED current control and cover different
PCB layout, output RC filter is recommended. The
maximum resistance and capacitor value of R2 and C3
used in output RC filter is 20ohm and 1uF. Typically values
of R2 and C3 are Oohm and 10nF respectively according
to the PCB layout guideline.

Diode Selection

Schottky diode is a good choice for RP6502 because of
its low forward voltage drop and fast reverse recovery.

Using Schottky diode can get better efficiency. The high-
speed rectification is also a good characteristic of
Schottky diode for high switching frequency. Current rating
of the diode must meet the root mean square of the peak
current and output average current multiplication as
following:

Ip (RMS) =/ loyT *lpeak

The diode's reverse breakdown voltage should be larger
than the output voltage. SS22 is recommended Schottky
diode for rectifier.

Inductor Selection

The range of inductor for RP6502 applications is from
2.2pH to 22pH, and the recommended value is 2.2pH. For
those applications which small size and better efficiency
are the major concerns, such as portable device, the
inductors should have low core loss at 850kHz and low
DCR for better efficiency. The inductor saturation current
rating should cover the inductor peak current.

LED Current Setting

The RP6502 regulates the LED current by setting the
current sense resistor (R1) connected between FB and
GND. The RP6502 feedback voltage (Vg) is 95mV. The
equation is as follows:

ILep (MA) = 95(mV)/R1(ohm) at Vi =3V

Typically, for TW(350mA) and 3W(750mA) LED light
applications, the R1 are 0.271ohm and 0.127o0hm
respectively. In order to have an accurate LED current, a
precise resistor is preferred (1% is recommended).

Low Voltage Startup and Soft Start

The RP6502 has a build-in low voltage startup circuit for
the best battery life solution. It can start up at 0.7V V,
typically when the preset LED current is 300mA (Note 5).

The soft-start function is made by clamping the output
voltage of error amplifier with another voltage source which
increases slowly from zero to near VIN during the soft-
start period. Therefore, the duty cycle of the PWM will be
increased from zero to maximum in this period. The
charging time of the inductor will be limited by the smaller
duty so that the inrush current can be reduced to an
acceptable value.

Over Voltage Protection

The output voltage of RP6502 is monitored by Over Voltage
Protection circuit. Once Vur goes over Vo, typically
5V, the power NMOS is turned off and LX pin stops
switching. Then, the V. is clamped to around V..

Over Current Protection

The inductor current during charging period is detected
by a current sensing circuit. When the value is larger than
currentlimiting I, the power NMOS is turned off so that
the inductor will be forced to leave charging stage and
enter discharging stage. Therefore, the inductor peak

current will not exceed Ian whose minimum value is 2A.
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PCB Layout Guide
o A Full GND plane without gap break.

e The trace of the current path should be kept as short
and wide as possible.

e The output capacitor C2 should be connected directly
from the cathode of the Diode D1 to Pin 2. (*1)

¢ Output RC filter: Short and wide connection for the 0.1uF
MLCC capacitor between Pin 2 and Pin 5. The GND of

VIN

Figure 1. Top

filter capacitor C3 should be connected to the GND away
form the current path. (*2)

e LED should be connected directly from cathode of the
Diode D1 and Pin 3. (*3)

e The FB resistor should be placed as close as RP6502.
(*4)

Figure 2. Bottom
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Outline Dimension
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Symbol Dimensions In Millimeters Dimensions In Inches
Min Max Min Max
A 0.889 1.295 0.031 0.051
A1 0.000 0.152 0.000 0.006
B 1.397 1.803 0.055 0.071
b 0.250 0.560 0.010 0.022
C 2.591 2.997 0.102 0.118
D 2.692 3.099 0.106 0.122
e 0.838 1.041 0.033 0.041
H 0.080 0.254 0.003 0.010
0.300 0.610 0.012 0.024

S0OT-23-6 Surface Mount Package

RICHPOWER MICROELECTRONICS

CORP.

Headquarter

Room 2102, 1077 ZuChongZhi Road, Zhang Jiang
Hi-TechPark, Pudong New Area, Shanghai, China

Tel: (8621)50277077 Fax: (8621)50276966

Information that is provided by Richpower Technology Corporation is believed to be accurate and reliable. Richpower reserves the right to make any change in

circuit design, specification or other related things if necessary without notice at any time. No third party intellectual property infringement of the applications

should be guaranteed by users when integrating Richpower products into any application. No legal responsibility for any said applications is assumed by

Richpower.
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