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DESCRIPTION

The EUP2410 is a highly efficient, synchronous,efix
frequency, current-mode step-up converter with aiutio
input disconnect. When EUP2410 is disabled, theriat
conduction path from SW to OUT is fully blocked att
OUT pin is isolated from the battery. This outpigcdnnect
feature reduces the shutdown current to typicaily 60nA.

The 500KHz switching frequency allows for smallgtegnal
components producing a compact solution for a waleye

of load currents. Highly integration and

compensation network minimizes as 5 external corapts
N-Channel switch and P-Channel Synchronous swit§h
integration will greatly improve converter efficign
Internal soft-start function also reduce inrushreot. The
EUP2410 regulates the output voltage up to 6V feitmer a

2-cell NIMH/NICd or a single-cell Li-lon battery.

The EUP2410 is offered in a thin SOT23-5 package.

1.6A, 500KHz Synchronous
Step-up Converter

FEATURES

Over 90% Efficiency

1.6A Typical Switch Current Limit

500KHz Fixed Switching Frequency
Output to Input Disconnect at Shutdown Mode
Internal Synchronous Rectifier

Internal Soft-Start

Internal Compensation

50nA Shutdown Current

Thermal Shutdown

5-Pin TSOT-23 Package

RoHS Compliant and 100% Lead(Pb)-Free
Halogen-Free

APPLICATIONS

® GPSPND
® Handheld Digital Audio
® Digital Still and Video Cameras
® White LED Flash
Typical Application Circuit
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Figurel. 5V Typical Application Circuit
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Pin Configurations

Package Type Pin Configurations
EN sw
[ ] [ ]
5 4
TSOT23-5
[
1 2 3
I
FB GND  OuT

Pin Description

PIN NAME DESCRIPTION
Regulation Feedback Input. Connect to an extemsibtive voltage divider from the

1 FB output to FB to set the output voltage.
2 GND Ground.
3 ouT Supply Input for the EUP2410. Connect to the outfiuhe converter.
Output Switching Node. SW is the drain of the intddow-side N-Channel MOSFE|[T
4 SW and high-side P-Channel MOSFET. Connect the indutdoSW to complete thg

step-up converter.
Regulator On/Off Control Input. A logic high inpg/EN > 1.4V) turns on '[h’_]I

5 EN regulator. A logic low input (VEN < 0.4V) puts theEUP2410 into low curre
shutdown mode.

Block Diagram
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Ordering Information

Order Number

Package Type Marking

Operating Temperature Range

EUP24100IR1

TSOT23-5 NOXXXX

-40 °C to +85°C

EUP2410 [] [ O [

Lead Free Code
1: Lead Free, Halogeee

Packing
R: Tape & Reel

Operating temperature range
I: Industry Standard

Package Type

O: TSOT
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EUP2410

Absolute Maximum Ratings

« FB, OUT, EN to GND -0.3Vto 6V
« SW Current (Note 1) -1.6Ato +1.6A
= Supply Voltage W 2.2V to6V
« Output Voltage Wyt 2.5V to &/
= Operating Temperature Rang -40°C to +85°C
« Storage Temperature RangqF- -65°C to +150°C
«Thermal Resistance

034 (TSOT) ---  200°C/W

Notel: SW has internal clamp diodes between GNCaBWWSW-OUT. Applications that forward bias thesmlds
should take care not to exceed the IC's packagepdissipation limits.

Electrical Characteristics
Vin = 2.4V, Vour = 3.5V, Gy=10uF, Gyt = 10uF, L1=4.7uH, R1 =178K R2 =100K2, To=-40°C to +85°C, unless
otherwise noted. Typical values are at=T+25°C.)

Parameter Conditions : EUP2410 Unit
Min. Typ. | Max.

Supply Voltage 2.2 5 \%
Output Voltage Range 2.5 6 Y
Supply Current (Shutdown) X=Voutr=0V, Vsw=5V 0.05 1 pA
Supply Current ¥s=1.3V 0.39 mA
Feedback \Voltage 1.2 1.25 1.3 \%
Feedback Input Current =12V 50 nA
Switching Frequency 310 500 690 KHz
Maximum Duty Cycle 80 85 920 %
EN Input Low Voltage 0.4 V
EN Input High Voltage 1.4 \%
EN Pull Down Resistor 1
Low-Side On Resistance ov¥t=3.3V by design 450 (7]
Low-Side Current Limit 1 1.6 2 A
High-Side On Resistance oM¥1=3.3V by design 650 (7))
Thermal Shutdown Note 2 160 °C
Thermal Shutdown Hysteresis Note 2 30 °C

Note 2: Guaranted By Design .
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Typical Operating Characteristics
Operating Conditions Vg = 2.4V, Vour = 3.5V, Gy=10uF, Gur = 1QuF, L1=4.7pH, R1 =178K, R2 =100K
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EUP2410

Typical Operating Characteristics (continued)
Operating Conditions Vi = 2.4V, Voyr = 3.5V, Gy=10uF, Gur = 1QuF, L1=4.7pH, R1 =178R, R2 =100K

Sartup Feedback Voltage vs Temperature
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Operation
The EUP2410 uses a 500KHz fixed-frequency, Where \oyr is the output voltage, A4 is the 1.25V
current-mode regulation architecture to regulate th feedback voltage and R2=1G0k

output voltage. The EUPZAlO measures the outptagel Selecting the Input Capacitor

through an external resistive voltage divider anohgares
that to the internal 1.25V reference to generageetior
voltage. The current-mode regulator compares ther er

voltage to the inductor current to regulate thepatt ; .
voltage. The use of current-mode regulation impsove as they have extremely low ESR and are available in

transient response and control loop stability. small footprints. Use an input capacitor value af or

When the EUP2410 is disabled (EN = Low), both power greater.. This capacitor must be placed physicailgecto
switches are off. There is no current path from W  he device.
OUT. Therefore, the output voltage discharges tugd. Selecting the Output Capacitor

When the EUP2410 is enabled (EN = High), a limited 5 gingle 4.7uF to 10uF ceramic capacitor usually
start-current charges the output capacitor throtigg provides sufficient output capacitance for most
P-Channel MOSFET until the output voltage risingﬁw, applications. Larger values up to 22uF may be used
then the part operates in force PWM mode for rétngda  5ht4in extremely low output voltage ripple and oy

the output voltage to the target value. transient response. The impedance of the ceramic
At the beginning of each cycle, the N-Channel MOBFE capacitor at the switching frequency is dominatgdhe
switch is turned on, fOfCing the inductor curreotrise. Capacitance’ and so the output V0|tage r|pp|e isﬂmo

The current at the source of the switch is intdynal independent of the ESR. The output voltage ripplesve
measured and converted to a voltage by the cusemde s calculated as:

amplifier. That voltage is compared to the erroltage. | (V _v )
When the inductor current rises sufficiently, the&/ia VRIPPLE — _LOAD\ " OUT IN

comparator turns off the switch, forcing the induct Vour XC2xfy,

current to the output capacitor through the interna

P-Channel MOSFET rectifier, which forces the induct \where \fy is the input voltage, bap is the load current,
current to decrease. The peak inductor current isC2 is the capacitance of the output capacitor gpdsfthe
controlled by the error voltage, which in turn @ntrolled 500KHz switching frequency.

by the output voltage. Thus the output voltage mathe

inductor current to satisfy the load
The inductor is required to force the output vadtdmgher

Soft-Start ; ; . .

_ . . while being driven by the lower input voltage. Aaogo
The EUP2410 includes a soft-start timer that liniie  ryle for determining the inductance is to allow the
voltage at the error amplifier output during startto  peak-to-peak ripple current to be approximately 2%
prevent excessive current at the input. This preven of the maximum input current. Make sure that thakpe
premature termination of the source voltage atugtelue  inductor current is below the minimum current limitthe
to inrush current. This also limits the inductorremt at duty cycle used (to prevent loss of regulation thu¢he
startup, forcing the input current to rise slowty the current limit variations).

amount required to regulate the output voltage nduri  Calculate the required inductance value L using the

An input capacitor is required to supply the ACpi®
current to the inductor, while limiting noise aetimput
source. Multi-layer ceramic capacitors are the bhsice

Selecting the Inductor

soft-start. equations:

Application Information L = Vo X(Vour = Vi)

Component Selection - Vour Xfg, XAl
sw

Setting the Output Voltage

Set the output voltage by selecting the resistivktage V. x|

divider ratio. The voltage divider drops the outgaltage Iinmaxy = OUT___LOAD(MAX)
to the 1.25V feedback voltage. Use a 1Q0iesistor for Vin XN

R2 of the voltage divider. Determine the high-gigsistor

R1 by the equation:

~t.< Vour Vs Al = (30% — 50%)! 1 (uax)
Vee
R2
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EUP2410

Where |oapmax) is the maximum load current| is the Layout Considerations

peak-to-peak inductor .ripple current_andis efficiency. High frequency switching regulators require veryefal
For the EUP2410, typically, 4.7uH is recommended fqayyt for stable operation and low noise. All caments

most applications. Choose an inductor that does ngfst be placed as close to the IC as possibleeatback

saturate at the p_eak switch current as calculehed_aawnh components must be kept close to the FB pin togumev

additional margin to cover heavy load transientsl an,gise injection on the FB pin trace. The groundinetof

extreme startup conditions. C1 and C2 should be tied close to the GND pin. tBee
EUP2410 demo board layout for reference.
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Figure3. 3.3V Typical Application Circuit
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Package Information

TSOT23-5

S —

i‘} —

—lo f=—
<T
SYMBOLS MILLIMETERS INCHES
MIN. MAX. MIN. MAX.
A - 1.00 - 0.039
Al 0.00 0.15 0.000 0.006
D 2.90 0.114
El 1.60 0.063
E 2.60 3.00 0.102 0.118
L 0.30 0.60 0.012 0.024
b 0.30 0.50 0.012 0.020
e 0.95 0.037
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