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LP3367

1A Buck/Boost Charge Pump LED Driver

General Description

The LP3367 buck/boost charge pump LED driver is
designed for powering high brightness white LEDs for
camera flash applications. The LP3367 automatically
switches modes between step-up and step-down
ensuring that LED current does not depend on the
forward voltage. The LP3367 provides two current
levels for TORCH and FLASH modes. In TOUCH
mode, The LED current sense reference voltage is
50mV. The LED current can be determined by current
sense resistor. In FLASH mode, the current sense

reference voltage can be adjusted by external resistor.

The maximum LED current can be set up to 1A. The
LP3367 is available in a 10-lead 3mm*3mm TDFN-10
package and is rated over the -40°C to 85°C
temperature range.

Order Information

LP3367 [J OO0 0O
T T T F: Pb-Free
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Marking Information

Please see website: www.lowpowersemi.com
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Input Voltage Range: 2.7V to 5.5V
Adjustable FLASH Mode Current
Output Current up to 1A
Up to 95% Efficiency in TORCH Mode
Automatic Buck/Boost Mode Switchover
Minimum External Components: No Inductors
<1uA Quiescent Current
2 MHz High Frequency Operation
50mV Reference for Low Loss Sensing

PWM Dimming Con
Automatic Soft St is Inrush Current
Over-Voltage Pxot

Over-Currengprotection
Thermal F Ppotection

mm TDFN-10 Package
ohS Compliant and 100% Lead (Pb)-Free

Typical Application Circuit

White LED Torch/Flash for mobile phone

Generic lighting/Flash/Strobe Applications
PDA/DSC/Camcorder
MID/GPS Applications

J:wF

~_FB=50mV

1A FLASH
§ 230mA TOACH
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Pin Description

Pin NO PIN DESCRIPTION

Input voltage for the charge pump, Decouple with 1uF ceramic capacitor
1 VIN .

close to the pins of the IC.

Positive input for the external flying capacitor. Connect a ceramic 1uF
2 C1 . :

capacitor close to the pins of the IC.

Negative input for the external flying capacitor. Connect a ceramic 1uF
3 C2 : .

capacitor close to the pins of the IC.

Logic input to toggle operation between FLA nd TORCH mode. In

TORCH mode FB is regulated to the interna eference. In FLASH
4 FLASH mode FB reference voltage can be adjuste anging the resistor from

RSET pin to ground. Choose the externgkeurignt sense resistor (RSENSE )

based on desired current in TORCH nlai a LASH mode.

\V) ,

5 EN Shutdown control Input. Conne N for normal operation, connect to

ground for shutdown.

O\

Connect a resistor from i@o)ground, When in FLASH mode ( FLASH =
6 RSET High ) this resistor gé current regulation point according to the

following: VFB=5@ ET)X11.2kQ

Feedback i \@\' t control loop. Connect directly to th t
. FB eedbac .lnpu(foor current control loop. Connect directly to the curren

sense resistor.
8 SGND Intern@%ﬂd pin. Control circuitry returns current to this pin.

QX))
Y
9 PGND round pin. Flying capacitor current returns through this pin.
re
%Eharge pump output voltage. Decouple with an external capacitor. At least
10 VOUTQ 1uF is recommended. If Higher value capacitor is used output ripple is
’\ smaller.
)
Y
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Function Block Diagram
RSET BLOCK RSET REF : COUNTER|  ser
REETCH MUX - DOMINANT
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B& REF | RESISTOR 5
TAPS o
RSET REF=1.26/R5ETx11.2K ohms. — R
1.264
FLASH=1, 5=1, RSET REF
FLASHO FLASH=0, S=0, 50mY
FEO MOGE SWITEH
SEND O FaTv—
Sile} i
WINC |
-
1280 oN ™~ OVER TEMP COMP oo
145C OFF |~ THERMAL FATLT v
PUMP o2
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Absolute Maximum Ratin %
< Input Voltage to G 4\%‘ 0.3V to +6V
< Output VoltagetQ G 0.3V to +6V
< EN,FLASH to GN 0Vto+6V
<> Output Current Pulse(Flash) 1200mA
<~ Output Current Continuous(Torch) 400mA
<> Operating Junction Temperature Range (TJ) 40°C to 150°C
< Maximum Soldering Temperature (at leads, 1 Osec) 260°C
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Electrical Characteristics
(ViNn=VEN=3.6V, CIN=CFc =CouT=1uF, Typical values are TA=25C )

Symbol Parameter Conditions Min L:_igm Max Unit
VIN Input Voltage 2.7 55 \Y
Charge Pump Equivalent _ _
Rent Resistance (2 X mode ) Vin= 3.6V, VrB = 0V 5 Q
Charge Pump Equivalent _
Retz Resistance (1 Xmode ) Vin=3.6V 04 0.7 | @
Vin=2.7V-5.5V, FLASH = GND, 0.48 3
. 1 Xmode, Iroap = 100uA O
Quiescent Current mA
lo FLASH = High, 2 X mode &Qf) 35
- _ IR 2
Ly, Shutdown Current EN = GND, VIN = 5.5V ‘\f\) 1 | pA
= 45 50 55
Ve FB Reference \oltage FLASH =GND '\Qy iy
FLASH = High, RseT —@ 138 150 162
FB Reference Voltage Range FLASH = Hig x@wteed by 100 200 | mv
design &
Ire FB Current Ve = 0. @ 05 | uA
Fosc Oscillator Frequency 2 MHz
y ~
EN,FLASH Logic Low \{)\ 04 |V
\VOoH 4\\
NV
VoL EN,FLASH Logic nghOQ 13 \%
ey ENJFLASH Pin cv&\’ 05 | uA
VIN = 3.6V,
VouT Turmn-On T I'W-] FB within 90% of regulation 250 500 | us
Tout
TFLASH ON Maximum Flash on time FLASH = High 16 s
145
Tsb Thermal Shutdown Temperature C
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Typical Operating Characteristics
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Flash Mode Output Current vs. Temperature
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Function Description

The LP3367 Buck/Boost charge pump is designed for
converting a Li-lon battery voltage of 2.7V to 4.2V to
drive a white LED used in digital still camera Flash and
Torch applications. The LP3367 has two modes (Torch
and Flash). Torch mode can be used continuously at a
lower output current than Flash and is often used for
several seconds in a digital still camera “movie” mode.
Flash mode is usually used with a pulse of about 200 to
300 milliseconds to generate a high intensity Flash.

The LP3367 also has two modes of operation to control
the output current. The 1x mode and 2x mode.
Operation begins after the enable pin EN receives a
logic high, then LP3367 starts in the 1x mode, which
acts like a linear regulator to control the output current
by continuously monitoring the feedback pin FB. In 1x
mode, if the LP3367 auto detects a dropout condition,
which is when the FB pin is below the regulation print
for more than 32 cycles of the internal clock, the
LP3367 automatically switches to the 2x mode. The
LP3367 remains in the 2x mode until one of four things
happens: 1.the enable pin EN has been toggled, 2.the

or, 4.a thermal fault occurs.

Flash pin has changed from high to low. 3.Vin is cycle%

CO

The 2x mode is the charge pump mod the
output can be pumped as high as two i e input
voltage, provided the output does ceed the
maximum voltage for the LP33674 is internally
limited to about 5.5V. In the Z)% , as in the 1x
mode, the output current is re@ by the voltage at

the FB pin. 1\)

In the TORCH mode (FLASH=GND), the FLASH pin is
set to logic low and the LP3367 FB pin regulates to
50mV output:

Vre=50mV (Touch mode)
In the FLASH mode, (FALSH=VIN), the FB regulation
voltage is set by the external resistor (RseT) connected
between the RseT pin and SGND and the equation:

Vre=1.26 X 11.2kQ/RseT, (Flash mode)

Where 1.26V is the internal band gap reference
voltage and 11.2kQ is an internal resistance used to
scale the RseT current. Typical values of RseT are
40kQ to 180kQ for a range of VFB=300mV to 75mV in
Flash mode.

The output current is then set in either Flash or Torch
mode by the equation:

lout= Vre/RSENSE
Flash Timeout Protection

Due to the high currents typically available in Flash
mode, it is necessary tQ protect the white LED from
damage if left on too | @le LP3367 has a timeout in
Flash mode of app % ly 1.6 seconds after which it
will shut down o ior. Operation will not begin again
in Flash mod% til {he EN pin or FLASH pin have been

set Low an igh again.

Over- Protection

ver-Voltage Protection monitors the output
tage. When the output voltage rises above 5.5V, the
er-Voltage Protection shuts off all of the output

witches to prevent the output voltage from rising

further. When the output decreases below 5.5V, the

device resumes normal operation.

Over-Current Protection

The Over-Current Protection circuitry monitors the
average current out of the FB pin. If the average
current exceeds the two times set current, then the
over current protection circuitry shuts off the output
switches to protect the chip.

Brightness Control Using PWM

Dimming control can be achieved by applying a PWM
control signal to the EN pin. The brightness of the white
LEDs is controlled by increasing and decreasing the
duty cycle of the PWM signal. While the operating
frequency range of the PWM control is from 60Hz to
700Hz, the recommended maximum brightness
frequency range of the PWM signal is from 60Hz to
200Hz. A repetition rate of at least 60Hz is required to
prevent flicker.

LP3367 - 00 Version 1.0 Datasheet Feb.-2011
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Application Information

The LP3367 charge pump circuit requires 3 capacitors:
1uF input, 1uyF output and 1pF fly capacitors are
typically recommended. For the input capacitor, a value
of 10uF will help reduce input voltage ripple for
applications sensitive to ripple on the battery voltage.
All the capacitors should be surface mount for low lead
inductance necessary at the 2MHz switching frequency
of the LP3367 and to obtain low ESR, which improves
bypassing on the input and output and improves output
voltage drive by reducing output resistance. The input
and output capacitors should be located as close to the
VIN and Vourt pins as possible to obtain best bypassing,
and the returns should be connected directly to the
PGND pin or to the thermal pad ground located under
the LP3367. The fly capacitor should be located as
close to the C1 and C2 pins as possible.

The sense resistor Rsensk is determined by the value
needed in the Torch mode for the desired output
current by the equation:

RseNsE = VFB/louT

Where VFB=50mV (Torch mode)

Once the RseNsEe resistor has been selected Torch
mode, the VFB voltage can be selected for ode

N\

using the following equation:
VB = Tour XRsense (Flash mode)

N

lected for Flash mode

Where lout is for Flash

Next, the RseT resistor can b
using the following equation:

Rser = (1.26/ViB) X 11.2kQ (Flash mode)

For an example of 230mA Torch mode and 700mA
Flash mode, the values Rsense = 0.22Q, VFs =150mV
(Flash mode), and Rsetr =95kQ are calculated. The
power obtained in the Flash mode would be:

PrLasH = VXTI =150mV X 700mA =105mW

G
8
S

The typical 0603 surface mount resistor is rated at 1/10
Watt continuous power and 1/5 Watt pulsed power,
more than enough for this application.

O
S
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Packaging Information
TDEN-10
D 1 —— A —f——
t HjEINININ =R
D1 |
L
Ll i
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—— =] ———— —I——l—l—-l—b
A TR oo
T [ 1] [ 1]
11 *
T DETAIL A
Thermal Pad Option
MILLIMETERS INCHES
SYMBOLS MIN. MAX MIN. MAX.
A 0.70 0.80 0.028 0.031
Al 0.00 0.05 0.000 0.002
D1 2.50 0.008
D 2.0 3.10 0.114 0.122
El 1.70 0.067
E 2.90 3.10 0.114 0.122
L 0.30 0.50 0.012 0.020
b 0.18 0.30 0.007 0.012
e 0.50 0.020
D1 2.40 0.004
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