EUP2518

EUTECH

MICROELECTRONICS

White LED Step-Up Converter

In TSOT-23 Package

DESCRIPTION

The EUP2518is a constant current step-up converter
spedficdly designed to drive white LEDs. The Step-up
converter topdogy alows series conredion of the
white LEDs so the LED currents are identicd for
uniform brightness The EUP2518switches at 1.1MHz,
alowing the use of tiny external comporents. The
output cgpadtor can be as smal as 0.22uF, saving
space and cost versus aternative solutions. A low
104mV fealbad voltage minimizes power lossin the
current setting resistor for better efficiency. EUP2518
is enhanced with Soft-Start function and that could
significantly reduce naise induced by cgpadtor.

The EUP2518 is available in low profile TSOT23-6
padkage.

FEATURES

2.6V to 5.5V Inpu Range

27V Output with Over Voltage Protedion
High Efficiency :87 % Typicd

Internal Soft-Start

PWM Dimming Control

Internal High Power 30V MOSFET Switch
Fast 1.1MHz Switching Frequency

Small, Low-Profil e Inductors and Capadtors
TSOT23-6 Padkage

RoHS Compliant and 100% Lea (Pb)-Free

APPLICATIONS
® Mobhile Phore

® Digita Still Camera
® PDAs, Handheld Computers
® MP3Players
® GPSRecavers
Typical Application Circuit
L1/22uF D1
2to 6 LEDs
Vin YT o o
2.6V~5.5V
*X
IN LX §
c2 L EUP2518 Y
T EN ouT = 00.122uF
X 150V
GND FB
RFB
5.1

Figurel. WhiteLED Application
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EUP2518

Pin Configurations

Package Type Pin Configurations
IN OouT EN
[ [ 1] |
6 5 4
TSOT23-6
([
1 2 3

Pin Description

PIN TSOT23-6 DESCRIPTION
LX 1 Switch Pin. Conred inductor/diode here. Minimizetraceareaat this pin to reduce EMI.
GND 2 Common Ground
B 3 Fealbad Pin. Reference voltage is 104mV. Conred cahode of lowest LED and resistor
here. Calculate resistor value acording to the formula: Reg=104/1 gp
EN 4 Chip Enable Pin. Conred to 1.4V or higher to enable device 0.3V or lessto disable
device
Overvoltage Sense. When Vur is greder than 27V, the internal N-channel MOSHET
ouT 5 turns off until Vour drops below 25V, then the IC reenters start. Conred a 0.22u-
cgpadtor from OUT to GND.
IN 6 Inpu Suppy Voltage
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EUP2518

Ordering Information

Order Number Package Type Marking Operating Temperature Range
EUP25180IR1 TSOT23-6 500 Q0003 -40°Cto085°C
EUP2518[1 [0 O [
L Lea FreeCode
1. Lead Free O:Led
Pading
R: Tape & Red
Operating temperature range
I: Indwstry Standard
Padkage Type
O: TSOT
Block Diagram
IN ouT LX
Start Voles
a oltage
104mV =
OTA PWM
FB RgQ w; ET
4ms A1 1002
Delay
EN Enable =
1AMHz | LT[l
0sC
GND
Figure2.
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Absolute Maximum Ratings

LX,0UT

Suppy Voltage ,Vin

The Other Pins

TSOT23-6,0 i

Padkage Thermal Resistance

Maximum Junction Temperature
Lead Temperature (Soldering, 10sec)
Storage Temperature Range

Operating Conditions

m  Junction Temperature Range
m  Supdy Voltage, V|n

Electrical Characteristics

-0.3V to 6V
-0.3V to 30V
-0.3V to 6V

220°C/IW
125C
260°C

-65°Cto 150°C

-40°Cto 125°C
2.6V t0 5.5V

EUP2518

(Vin =3.6V, Vour=18V, Cour=0.22F, C\n=1uF, Ree=5.1Q2, Tao=-40°C to 85°C. Unlessotherwise noted. Typicd

valuesareat Ta= 25°C)

Symbol Parameter Conditions . EUP2518 Unit
Min Typ | Max.
Supdy Voltage -- -- 6 \%
UVLO |Under Voltage Lock Out Vin Rls.ng 22 24 26 \%
Vn Falling 195 2.15 2.35
Maximum Output Voltage | No Switching - - 30 \Y
lcaa  |Suppy Current V=6V, Continuots Switching -- 0.8 13 mA
lce Quiescent Current V=6V, FB=1.3V, No Switching -- 115 150 HA
lces Shutdown current V=6V, Ven<0.3V -- 0.1 1 HA
Oscillator
Fosc  |Operation Frequency 0.8 11 13 MHz
Dmax |Maximum Duty Cycle 89 92 96 %
Reference Voltage
Ves  |Feedbad Voltage 94 | 104 | 114 | mv
MOSFET
Rosony  |On resistance of MOSFET - 1 15 Q
I x Current Limit 0.4 0.8 1.2 A
Control and Protection
Ven:  [Shutdown Voltage 0.3 0.7 -- \Y
Vene  |Enable Voltage -- 0.7 14 \Y
len EN Pin Pull Low Current -- -- 0.1 HA
ovP  |ovPThreshad Fz.all_l ng 245 25.7 265 v
Rising 26.1 27.3 281
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EUP2518

Typical Operating Characteristics

91
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EFFICENCY (%)
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Efficiency vsLED Current
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\—_/ a6 LED
e—3 | ED
4 | ED
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LED CURRENT (mA)

Sartup Waveforms

EHE SUU'\"E.IJ M25UJJS
CH4 100mY

1KHz 50% Duty Cycle PWM Dimming

4

EH2 SIJIJ"."B.I.I M25|JJ.IS
CHA 100mY

Vour

Vsw

Steady Sate Operatlon(V.N 3.6V, 3LEDs, 20mA)

Sartup Waveformsinto an Open L oad

CH2 0, |J'.,.'E,.,| hd SEIIJJ.IS

CH3 10,0

EHE ‘IEIEIm"."B.I.I & SIJEIns
CHA 200mY

10KHz 50% Duty Cycle PWM Dimming

I:H2 o IJIII"."B'.I.I h 25, EIJ.Is
CHA 100rmY
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EUP2518

Application Information
LED Current Control

The EUP2518 regulates the LED current by setting the
current sense resistor (Rgg) conreding to feedbad and
ground The internal fealbad reference voltage is
104mV. The LED current can be set from following
equation easily.

=104mV
R FB

| (2)

LED
In order to have an acarate LED current, predsion
resistors are preferred (1% is remmmended). The table
for Reg seledionis shown below.

b. UsingaDC Voltage

Using a variable DC voltage to adjust the brightnessis
a popuar method in some applicaions. The dimming
control usinga DC voltage circuit is shown in Figure 4.
According to the Superposition Theorem, as the DC
voltage increases, the voltage contributed to Vg
increases and the voltage drop on Reg deaeases, i.e.
the LED current deaeases. For example, if the Vpc
range is from OV to 2V, the seledion of resistors in
Figure 4 sets dimming control of LED current from
20mA to OmA.

Rrs Resistor Value seledion

lLep (MA) Res ()
5 21
10 104
15 6.93
20 52

CAP and Inductor Selection

The recommended value of inductor for 2 to 6 WLEDs
applications are 10uH to 47uH. Small size and better
efficiency are the magjor concerns for portable device. A
22uH inductor with low DCR (Inductor resistance) is
recommended to improve efficiency. To avoid inductor
saturation current rating shoud be considered. A 1uF
caamic cagpadtor is recmmmended for the inpu
cgpadtance in the red system, and a larger cgpadtor
will get smaller inpu voltage ripple. A 0.22UF output
ceramic cgpadtor is sufficient for most appli caions.

Dimming Control
a UsingaPWM Signal to EN Pin

For controlling the LED brightness the EUP2518 can
perform the dimming control by applying a PWM
signal to EN pin. The internal soft-start and wide range
dimming frequency from 100Hz to 100KHz can
insignificantly reduce audio noise when dimming. The
average LED current is propartional to the PWM signal
duty cycle. The magnitude of the PWM signal shoud
be higher than the maximum enable voltage of EN pin,
in order to let the dimming control perform corredly.

L1/22uF D1 2+t06LEDs
VlN
2.6V~5.5V
. 1IN LX
c2 L L EUP2518 o
EN ouT ~ 0.22uF
/50V

GND FB

Figure 4. Dimming Control Using a DC Voltage

¢. Using aFiltered PWM signal

Ancther common application is using a filtered PWM
signal as an adjustable DC voltage for LED dimming
control. A filtered PWM signal ads as the DC voltage
to regulate the output current. In this circuit, the output
ripple depends on the frequency of PWM signal. For
smaller output voltage ripple (<100mV), the
recommended frequency of 2V PWM signal shoud be
above 2kHz. To fix the frequency of PWM signal and
change the duty cycle of PWM signal can get diff erent
output current. According to the application circuit of
Figure 5, output current is from 20.5mA to 5.5mA by
adjusting the PWM duty cycle from 10% to 90%.

L1/22uF D1 2to06 LEDs

VIN

L1/22uF

D1
¢

2to 6 LEDs

2,6V~5.5V

Dimming

EUP2518

ouT

LX

J

A
Al
A
A

FB

-\l

Al

Reg
5.1

Figure 3. PWM Dimming Control Using the EN Pin

c1

F W -Lo.22uF

150V

Vin N °
2.6V~5.5V “
*+—]IN LX :
c2 L L EUP2518 w | g
W our N R

1 PWM
— Dimming

Figure 5. Filtered PWM Signal for LED Dimming
Control
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EUP2518

Layout Considerations

The input bypass capadtor C2, as shown in Figure 1,
must be placeal close to the IC. This will reduce copper
traceresistance which effeds inpu voltage ripple of the
IC. The output capadtor, C1, shoud aso be placel close
to the IC. Any copper trace conredions for the C1
cgpadtor can increase the series resistance, which
diredly effeds output voltage ripple. The feedback
resistors Rrg shoud be kept close to the FB pin to
minimize copper traceconredions that can injed noise
into the system. The groundconredion for the feedback
resistor network shoud conred diredly to GND pin.
Trace conredions made to the inductor and schottky
diode shoud be minimized to reduce EMI and increase
overdl efficiency.
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Packaging I nformation

TSOT23-6

—-

-
]
N
1
=

EUP2518

SYMBOLS MILLIMETERS INCHES

MIN. MAX. MIN. MAX.
A - 1.00 - 0.039
Al 0.00 0.15 0.000 0.006
b 0.30 0.50 0.012 0.020

D 2.90 0.114

El 1.60 0.063

e 0.95 0.037
E 2.60 3.00 0.102 0.118
L 0.3 0.60 0.012 0.024
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