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MICROELECTRONICS

DESCRIPTION

The EWPS3B is a mndant current steg-up converter
specifcaly designed ¢ drive whiteLEDs. The Sép-up
converter topdogy dlows series onrection of the
white LEDs so the IED currentsare idatical for
uniform brightness.The EUP2538 switches at IMHz,
allowing the use of tiny exerral componerns. The
output capacitor can beas small as 047uF, saving
space and o©st versusalternaive wlutions A low
0.3V feedbadk voltage minimizes pover loss in the
current sdting resisor for beter efficiency. The
EUP2538 high-wltage autput stage is perfed for
driving mid-size ard large pand displays cortaining
up  ten white LEDs in seres. Tke 12A currentlimit
and0.65Q Rpson allowsthe part udng for up to 10x 2
string WLED lighting. LED dimming canbe done by
using a DC vdtage, a lagic signal, or a puse width
modulaton(PWM) sigual. The erabe inpu pin
allows the device to be placedin shutdown mode wth
“zero” quiesentcurrent.

The EWPZ538is available in low profile 8pin 3mmx
3mm TDFN package.

Typical Application Cir cuit

10X2 Strings WLED Boost Converter

FEATURES

2.6Vto 55V Input Range

38V Ouput with Over Voltage Proecion
Internal SoftStart

PWM Dimming Control

Internd High Power 40V MOSFET Svitch
FastlMHz Swiching Frequency

Using Low-Profile Inductors andCepadtors
Available in 3mmx 3mm TDFN-8 Package
RoHS Conpliant and 100%_ead (Pb)-Free

APPLICAT IONS

® GPS Nwigation Systens

® Portabé Media Players

® Handheld Devices, Dgital Camera
® Portabé Gane Machines
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Figurel. White LED Application
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Pin Configurations

PackageType Pin  Configurations
PGND 1} 7 L L8 ]LX
PGND 2 7]
TDFN-8 | §
IN (37 | . L6 |FB
eN[4) | [5]ew
Pin Description
PIN TDFN-8 DESCRIPTION
PGND 1,2 Pover Graund Connect toGND ard the exposedpaddirectly under the IC.
IN 3 Input Suypply Voltage
EN 4 Chip Enalde FAin. Connectto 1.4V or higher to enable device, 0.3V or less todisable device
GND 5 Common Ground Connectthe pin to the groundplare.
FB 6 Feedlack Pin. Referacevoltageis 0.3V. Comed cahode of lowest LED ard resstor here.
Calaulate resstor velue acording to the formula: Reg=0.3/1,gp
Switch Pn. This is the drain of the internal power swtch. Conred inductor/diode here.
LX 7,8 L o
Minimize tra@ areaatthis pin b reduce BMI.
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EUP2538

Ordering | nformation

Order Number Package Ype Marking Operating Temperature Range
XXXXX ° °
EUP2538JR1 TDFN-8 Po538 -40 °C to +85°C

EUP2538 o o o o
L LeadFreeCode
1: Lead Free O: Lea

Packing
R: Tape & Red

Operatng tenperatrerange
I: Industry Standar

Package Type
J TDEN

Block Diagram
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Figure 2.
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EUP2538

Absolute Maximum Ratings (1)

Suppy Voltage ,Vin

SW
The OtherPins

TDFN-89 ja

Packae Themal Resistace

Maximum JunctionTemperature
LeadTemperature (Solderingl0sec.)
StorageTemperature Range

Recommen Operating Conditions (2)

m  JunctionTemperature Range

m  Suppy Voltage, V|n

-0.3Vto 6V
-0.3Vto 40V
-0.3Vto 6V

39.1°C/W
125°C
260°C

-65°C to+150°C

-40°Cto +85°C
2.6Vto 5.5V

Note(1): Sressbeyndthos liged under“Absolute Maximum Raings” may damage the cevice.
Note(2): Thedevceis not guaranteedto fundion outside the reconmended operating condtions.

Electrical Characteristics
(V|N =3.6V, Vour=34YV, COUTZOZZHI,: CIN:Z-ZHE L1:22}J.H, Rg=150 ,To=-40°Cto +85°C. Unless otlerwisenoted.
Typicd valuesare a To= +25°C)

Symbol Parameter Conditions - EUP2538 Unit
Min Typ | Max.
UVLO |Under Voltage Lak Out Rising 2.2 2.4 2.6 \%
Maximum Output Voltage | No Switching 40 \%
lcc1 |Suppy Current V=55V, Continuous Svitching 1.7 2.6 mA
lceo Quiescet Current V=55V, FB=13V, No Switching 130 170 A
lccz  |Shutown current Vec=55V, Ven<0.4V 0.1 1 VAN
Oscillator
Fosc |Operaton Frequency 0.8 1 1.3 | MHz
Dmax |Maximum Duty Cycle 92 %
Reference \bltage
Vrs  |FeedlackVoltage | 285 | 300 | 35 [ mv
MOSFET
Rds (m) |On resistaceof MOSFET 0.66 1.3 Q
ILX CurrentLimit 0.8 1.2 1.6 A
Control and Protection
Ven:  |Shutdown Voltage 0.4 0.7 \/
Venz2  |Enabe Voltage 0.7 1.2 \Y
len EN Pin Pul Low Curren 0.1 1 HA
OVP |OVPThrestold 38 Vv
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EUP2538

Typical Operating Characteristic

Quiescen Curr ent vs.VIN
(Not Switching)
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EUP2538

Typical Operating Characteristics (continued)

LED Curr ent Regulation (10mA) Efficiency vs. Load Curent (LOWLEDS)
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EUP2538

Typical Operating Characteristics (continued)
Light Load Switching Waveform

1 Shutdown Voltage vs. Input V oltage VIN=5V, ILED=1.5mA, L=22uH
sw *
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Typical Switching Waveforms Power-up With 10 LEDs at 20mA
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SW VEN
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vouT Input
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500ns/div 50.0us/div
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EUP2538

Application Information

LED Curr ent Control

The EUP2538 regules the LED currentby seting the
current senseesistor (Rg) conneting to feedbacland
grownd. The interral feedback refeence voltageis 0.3V.
The LED curent ca be st from following equaion
easily

0.3 .
'lep =3 1)

FB
In order b have an acurate LED curent, precision
resistors are preferred (1%recomnended). The tae
for Reg sdectionis stown below.

Rrg ResstorValue selection

LED Current (mA Res (Q)
5 60
10 30
15 20
20 15
25 12
30 10

Dimming Control
a. Using a PWM Signal to EN Pin

For cantrolling the LED brightness,the EUP2538can
perform the dimming corrol by amplying a PWM
sigral to EN pin, and the PWM signd frequency rage
is from 100Hz to 100KHz. TheavemgeLED currert is
proportiond to the PWM signal duty cycle. The
magnitude of the PWM signd shoud be higher than
the maximum enalde voltage of EN pin, in orderto let
the dimming control perform correctly

L1/22uH D1
Vm [, ' !
2.6V~5.5V
c IN sw
4.7u|£I §
= 0.220F
22U
EUP2538 l §*
PWM Dimming (300mV) k
e —]en FB ¢ 20mA
D R

[2)
—=
-
o
Og
[

Figure 3. DirectPWM Dimming Control

Switching Waveform with 1kHz PWM on EN

VEN v
5V/div
VOUT Tyt
20V/div
LED
Current M
20mA/div
250us/div
Figure 4.

b. Usinga DC Vdtage

Using a vatiable DC voltage © adust the brightnessis
a popuér method in sone appliations The dimming
cortrol using a DC voltagecircuit is stown in Figure5.
According to the Sipeposition Theoren, as the @
voltage ircreases, te vdtage cantributed to Veg
increases ad the voltagedrop on R2 deceasesi.e. the
LED current decreass. For exanple, if the Vpc range
is from OV to 2.8V the seletion of resisors in Figue 5
sets dinming contol of LED current fran 20mA to
OmA.

L1/22uH D1

26v~5.5v O o
LY
X
4.7?:'?1 " by
) EUP2538 §
X

20mA

©
-

— 2

VDC =
0to 2.8V

Figure 5. DC Voltage Dimming Control
c. Usirg aFiltered PWM Sind

Another conmon appication is using afiltered PWM
sigral as a adjustabde DC voltage for LED dimming
cortrol. A filtered PWM sgnd ads as lhe DC \oltage
to regubte the ouput aurrent. The reconmended
apgication drcuit is $10mn in the Figure 6. In this
circuit, the output ripple deoerds on tle frequecy of
PWM sigral. For snaller ouput voltage ripple
(<100mV), the recomrmended fregencyof 2.8V PWM
sigral stould be dove 2kHz. To fix the frequency of
PWM sigral and changethe duty cycle of PWM sigral
can get different ouput aurrent. Acording to the
apgication crcuit of Figure 6, ouput current isfrom
205mA to 55mA by adjwsting the PWM duty cycle
from 10% to 90%.
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v L1/22uH D1
2.6v~5.5v O f
(o — IN
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EUP2538
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GND
VDC
0to 2.8V
Figure 6. Filtered PWM Dimming Control
Filtered PWM Dimming (0V to 25V)
25
20 \\\
T AN
: N
§ 10 \
S N
g AN
\\
0

0 10 20 30 40 50 60 70

PWM Duty Cycle (%)
Figure 7.

Open Load $hutdown
In the evert of an “Open LED" faut

80 90 100

condition, the

EUP2538will continue to boostthe output voltage with
maximum power uwtil the output voltage reades
appoximately 38V. Once he ouput exeeds tis leve,
thedevice wil ceaseperaton untl the BN pin is cyckd

off and on.
v, L1/22uH D1
2.6V~5.5v C ! noy J
l c
c IN sSwW ouT
o T 0.22uF I
EUP2538
[ —]EN FB
GND
RFB
15Q)

!

Figure 8. Open LED Protection

Shutdown Voltage vs. Input Voltage
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Figure 9.

Enableto OpenLED Waveforms

+*
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Sw ‘“
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Figure 10.

Thermal Shutdown

Thermel overload potedion circuitry has been included
to prevent the device fromoperding & unsafe pndion
tenperatures above 150°Cn the eent of a thernal
overbad caondition the devce wll automatically
shutlown ard wait ll the jundion temperatures odls
130°C tefore normel operatonis resimed.

Capacitors Selectdn

A 4.7uF to 10uF ceramic input capacitor (¢) anda
0.2uF to 4.7uF ceranc output cgpecitor (Cout) are
sufficient for most appications. During Direct PVWM
Dimming caotrol, a larger autput capaitor will
sigrificantly redue audio noie induced by output
capaitor, and a snaller will enlarge the audo noise, a
2.2uF Coyr is recaonmended. Wder rormal condtion, a
4.7uF input cgpadtor is suficient. For gplicaions with
higher output power a larger input cgpacior of 10uF
may be appropriag. X5R and X7R cgecitor types are
ided dueto their staility across terperature rage.
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Inductor Selection

The reommended value of indudor for 2 to 10 WLEDs
apgications ae 4.7uHto 47uH Snull size ad ketter
efficiency are the mgjor concerns for portable device,
suchas EW2538 used ér mobile phore. Tte inductor
should have low core loss at MHz ard low DCR for
beter eficiency. To avoid inductor sturaion curret
rating should be mnsdered.

Schottky Diode Selection

The current raéing of the Stottky diodemust exced te
peak current flowing through it. The Schdatky diode
performanceis ratal in tems of its foward volageat a
given aurrert. In order b achieve the beg efficiency this
forward votage sloud be as oéw as possble. The
respone iime is dso critical since the diiver is operaing
at 1IMHz.

Board Layout

Careful PC loard layout is requred due to fastswitching.
All componens must be phcedas cbseto the device as
possble. Kee the pah betweenthe inductor L1, diode D1,
and output capadtor Coyr extrenely short for nmnimal
noise and ringing. The feedback conponens sich as the
sense resistor i8 must be kept close to the FB pin to
prevent noiseinjecion onthe FB pin trace. The ground
return ofCy ard Coyt shauld be tied close tothe GND pin
See the EUP2538 o® board layout foreference.
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Packaging Information

TDFN-8
e D —— —— A\ -
L L L)
D1 — |
f
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| L LT 1 1 ) DETAILA
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A B
AT i T
Looool 1 58 Kl
g
DETAIL A
Thermal Pad Option
SYMBOLS MILLIMETE RS INCHES
MIN. MAX. MIN. MAX.
A 0.1 0.80 0.028 0.031
Al 0.0 0.06 0.000 0.002
b 0. 0.40 0.008 0.016
2.0 3.10 0.114 0.122
D1 2.3 0.090
E 20 [ 30 0114 | 0122
E1 1.9 0.059
0.6 0.026
L 05 | o0& 0010 | o0.018
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