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kc One Stop Analog Solution PS1518
Power IC Ltd. High Efficiency,
Fixed Frequency WLED Driver

FEATURES DESCRIPTION
= On Board Power MOSFET The PS1518 is a step up converter designed for
= Drives up to 8 Series White LEDs driving up to 8 series white LEDs from 5V input. The
= Up to 87% Efficiency PS1518 wuses current mode, fixed frequency
= Over 645 KHz Fixed Switching Frequency architecture to regulate the LED current, which is
= Open Load Shutdown measured through an external current sense
= Low 100mV Feedback Voltage resistor. Its low 100mV feedback voltage reduces
= Soft Start/PWM Dimming power loss and improves efficiency. The OV pin
= UVLO, Thermal Shutdown monitors the output voltage and turns off the
= Internal Current Limit converter if an over-voltage condition is present due
= Available in 6L-SOT26 and QFN-8 Packages to an open circuit condition.

APPLICATIONS

The PS1518 includes under-voltage lockout, current
*  Cell Phones limiting and thermal overload protection preventing
Handheld Computers and PDAs. damage in the event of an output overload. The

Digital Still Cameras. PS1518 is available in small 6-pin TSOT23.
Small LCD Displays

TYPICAL APPLICATION CIRCUIT
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PIN CONFIGURATION

gNp|[ 2] Ps1518 Emrp

PIN DESIGNATOR

Name Pin Type Function

SW 1 Switch Connect inductor between SW and IN.

GND 2 Ground Ground pin
FB 3 Feedback Adjustable feedback input, connect to resistor voltage divider.
EN 4 Enable input. EN=High: normal operation. (Supports both TTL and CMOS Logic).

Over voltage .

OvP 5 input Measures the output voltage for over voltage protection.

IN 6 | Battery input. Boost regulator input.
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BLOCK DIAGRAM
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ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vsw DC Voltage at Pin 1 -0.5 to +30 Y,
VEn Enable Input Voltage at Pin 2 -0.3to +6.0 V
Pob Continuous Power Dissipation Internally limited w
Tste Storage Temperature Range -65 to +150 °C
Rosa Thermal Resistance, Junction-To-Air 235 °C/W
Ty max Operating Junction Temperature -40 to +125 °C
T, Lead Temperature (Soldering, 5sec) 260 °C
ESD ESD Capability, HBM model 2.0 kV
RECOMMENDED OPERATING CONDITIONS
Symbol Parameter Value Unit
Vin DC Supply Voltage at Pin 1 +2.5t06 V
Ven Enable Input Voltage at Pin 2 0to Viy V
T, Operating Junction Temperature -40 to +125 °C
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ELECTRICAL CHARACTERSTICS:
(All specifications are at T, = +25°C. V,y = 5.0V, unless otherwise specified.)
Symbol Parameter Test Condition Min Typ Max Units
Vin Operating Input Voltage 2.5 6 \
UvLO Under Voltage Lock-out Vin going Lo 2.35 2.4 \Y
UVLO Hysteresis 20 mV
VouT-max Maximum Output Voltage 25 \Y,
Iq Supply Current No Switching 150 260 HA
(quiescent) (Vin =5V,
Vig=125mV)
Supply Current Switching Fb=0 540 750 MA
Isn Supply Current (shut- Ven =0 0.1 1 MA
down)
Fosc Operation Frequency 645 KHz
Dyax Maximum Duty Cycle 80 90 %
Vg Feedback Voltage 90 100 110 mV
Feedback Input Bias Veg=125mV 2 nA
Current
Ros(on) MOSFET ON resistance Vin=2.5, 0.65 Q
Isw= 800mA
Iim Current Limit 690 mA
Ven Enable Threshold Turn ON 1 V
Turn OFF 0.4 v
len Enable Input Bias Current Veny = 5V 1 HA
Thermal Shut-down 160 o°c
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TYPICAL OPERATING CHARACTERSTICS

( All specifications are at T, = +25°C, V,y = 5.0V, unless otherwise specified.)

Efficiency vs LED Current with Yin=3.6Y Efficiency vs Vin (with diff. load)
(Driving 1 WLED)
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TYPICAL OPERATING CHARACTERSTICS (continued)
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TYPICAL OPERATING CHARACTERSTICS (continued)

Stability for Driving 1 WLED at Vin=2.5v
T T ! T fr T ! T T

ipidia b o gobids e fisiameibadi s cliata e b i omid i s e § s i A}

J
J.

t'."i-"ir"i.an L T N T T A X R
ChZ 100my SChd] Toomacrh

chil: S S fdiv, ch2: win 1w /div

ch3: wout &C coupled 100mY fdiv, chd: iind) 100ma fdiv

Stability for Driving 2 WLED at Vin=2.5v

e T T T T
Lp - = r w -

i . | oy

.rvq., ...... .,:r Yyt i) n*mrﬂ

I T TV TR W TR,
Cha| Tami A hichd] 1 bhma (i

chil: S B fdiv, ch2: win 1w div

ch3: wout &C coupled 100mY fdiv, chd: ifind) 100ma fdiv

Stahlllt',r for Driving 2 II|I'I|I'LED at '-.-'m 5 2v

R T g

1 :
WD R - ___: A —

e I T I T e T R N T T = L N e ALk
Chal To00mV WAEEE 1 00ma s

chl: SW B fdiv, ch2: win 2w /div

ch3: vout AC coupled 100mY fdiv, chas i(ind) 100mmA fdiv

Stability for Driving 1 WLED at Vin=3.2v

& R
S e I o Ay v P
e et | [Peehimay [ } ot
o P N) S B S LI ¥: AP
thw-WMMMFM
TR T R N T T O L L L

Chz[ T00my S wWChd] TO0mA
chil: S S fdiv, ch2: win Lvfdiv
ch3: wout &C coupled 100mY fdiv, chd: iind) 100m & /div

Stability for Driving 2 WLED at Vin=3.6vy

J\J ”\ x”\.ﬂf" v"\ / \,f‘

chirEETY Iu Pl T 'uh'l|1 nl;u A, ChF Y
ch3{ T00mY TOCum A wr
chil: S B fdiv, ch2: win L fdiv

ch3: wout &C coupled 100mY fdiv, chd: ifind) 100ma /div
Stability for Driving 3 WLED at ¥in=2.5v

illi P

e

X :
Ly . F L
o st Wi Mot einmand P

e : J_l_l_._l_l_l_l_l_._
Ehi ] am""’i"é"t’r‘b"'“ -T-ﬁ-d-lﬂ_i- n| chi F TE.o6 ¥
Chl '|l'.|ﬂl'l'l||.l|'“l.lﬁdl'_"|'|4| To0rmA L2k
chl: SW S fdiv, ch2: win Lufdiv

ch3: vout AC coupled 100mY fdiv, chds i(ind] 100mmA fdiv

July 2007

WWW.picsemi.com 8

© 2007 Power IC. All Rights Reserved.



One Stop Analog Solution

Power IC Ltd.

PS1518

TYPICAL OPERATING CHARACTERSTICS (continued)
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Inrush Current for Driving 1 WLED at vin=2.9v

.
MR VR - —
-_ﬁl ...............................................

ol | T (o AT ENIL
.00 W BCha Tooms Ly

chl: EM 2v/div ch2:win 2w fdiv ch2:0W S fdiv

cha: ILIMDY, 100ms, fdiv

Inrush Current for Driving 2 WLED at vin 2.5y

with Soft Start

i ek, Asdad. PR hakad,
MG GE A Chl S

)} ' T T T
& T T : T T T T 7
#‘ -
B T T B 4 4 |-k ! |--|-|.--i ! !
1]
ot M».i-m-h:.":'.'-. TR ETFHTC T2 P I S
. 1, i
______ g i i i it
chl”“ﬁw:h O AG. D A T .08 W
Chi 5.0 Chd

TOmA LT
chi: EM 2vw/div ch2:vin 2widiv ch3:OW S fdiv
chd: ILIMDY, 100ms, fdiv

Stability for Driving
T I |8 1

3 WLED at Vin=6.0v
T

:.....:....,

"

ﬁ | I E

'%w....m..mw..
f\w-’/\\w

ikl EXTR '-ifil'-Jl ey

lJ"»!I‘l ﬂl'llvti l‘\' Chl & 'Iﬂf.'l":"

Chal 100mY waiChd] 100mA LS

chl: S B fdiv, ch2: win 2w fdiv
ch3: wout AC coupled 100mY fdiv,

chds ilind] 100mmA fdiv

Inrush Current for Driving 2 WLED at vin=3.6v
with Duft Start

¥ " : .
SRR ..... 2
E: :
"""" hind E
SR SRS SR S S, Foptl b i
..... T, R .
! i v
i -E i " . g dooco
S e |1'.f| TR mfan []E} A| S AN Th
il 500 S&cha) TobmAdr |
chl: EM 2vfdiv ch2:win 2vfdiv ch2:0W S fdiv
cha: ILIMDY, 100ms, fdiv
Dimming Control
T T ERRT ~+ ammas ; T

T i b S S R R L S o S

cha: o, chze S chil: EM
frequency=100Hz

[ el || p— , S——
W“'ﬁcml:-::u:n'b_‘*: M BBmE A Chi T B40 v
[t ] L RLE R

July 2007

WWW.picsemi.com

© 2007 Power IC. All Rights Reserved.



L ]
kc One Stop Analog Solution
Power IC Ltd.

PS1518

OPERATION DESCRIPTION

The PS1518 is a high efficiency, fixed frequency,
peak current mode boost regulator. It has the
architecture to regulate the voltage at the feedback
pin, so that a regulated fixed current is achieved to
drive white LEDs. The power MOS is turned ON
through the control circuitry, at the start of each
oscillator cycle and thus the charging phase is
initiated. The error amplifier, consisting of a voltage
comparator and current sense amplifier, is basically,
a PWM comparator. The voltage comparator
amplifies the difference between the reference and
feed back voltage. When the output of the current
sense amplifier, reaches the output of the voltage
comparator, the POWER MOS is turned OFF and
thus the charging phase is terminated. To prevent
sub-harmonic oscillations at duty cycles greater
than 50 percent, a stabilizing nonlinear ramp is
added to the current sense signal. In this way the
peak current level keeps the output in regulation.
The PS1518 has internal soft start mechanism, to
limit the inrush current at startup and to limit the
amount of overshoot on the output, also. An
internal blanking time is provided during start up, to
prevent the start of switching before all the circuitry
become ready for operation. The current limit is
increased by around a fourth every 15us giving a
total soft start time of 70pus.
Setting the LED current :
The LED current can be set, according to the
requirement, by feedback resistor, R1. The current
through the LEDs is selected by the following
equation:

ILED=1OOmV/R1
Current Limit :
The PS1518 includes a current limiter. It monitors
the peak current through the inductor and controls
gate of the power device.
Enable Input :
The PS1518 features an active-high Enable input
(EN) pin that allows on/off control of the regulator.
The PS1518 bias current reduces to less than
microampere when it is shutdown. The output
remains at a schottky forward voltage lower than
the SW pin, if a schottky diode is connected
between SW and OV pin, at shut. The Enable input
is TTL/CMOS compatible.

Under Voltage Lockout:

When the input supply goes too low (below 2.35V)
the PS1518 produces an internal UVLO (under
voltage lockout) signal that shuts down the chip.
This mechanism protects the chip from producing
false logic due to low input supply.

Thermal Overload Protection:

Thermal-overload protection limits total power
dissipation in the PS1518. When the junction
temperature exceeds T,= +160°C, the thermal
sensor signals the shutdown logic and turning off
most of the internal circuitry. The thermal sensor
turns internal circuitry on again after the IC's
junction temperature drops by 20°C. The regulator
then starts functioning in the required mode based
on the supply voltage.

Thermal-Overload protection is designed to protect
the PS1518 in the event of a fault condition. For
continual operation, do not exceed the absolute
maximum junction temperature rating of Tj =
+150°C.

Open Load Protection:

Open load protection in PS1518, protects the chip
from destruction, due to excessive high voltage.
When, in any case, one or more LEDs in the LED
string fails, the feedback pin is pulled down to zero.
As a result, the chip runs at maximum duty cycle,
boosting the output voltage higher and higher. The
open load protection mechanism, checks this
condition, if OV pin is tied to the top of the LED
string. If the output voltage exceeds the OV
threshold (28V), the switching stops, allowing the
output to discharge. The open load protection
mechanism includes a hysteretic comparator. The
switching is enabled again, when the output voltage
has fallen to a certain level. Because the chip
doesn't turn OFF fully, no power recycling is
necessary, when this condition takes place. But it's
highly recommended, not to use the chip in that
mode of operation for longer span of time.
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Dimming Control:

LED is a current driven device. Hence, current
through the LED needs to be controlled to have
dimming control. Different ways are there to control
dimming for PS1518, in the normal mode of
operation. In the first way, the feedback voltage is
controlled using an external voltage source. As
shown in the figure 8, current starts flowing down
R1, R2 and R3, as the external voltage increases.
The loop will continue to regulate the feedback
voltage to 110mV, and as a result, the current
through the LEDs has to decrease as the same
amount of that being injected from the external
source. With the external voltage from 0 to 2V, the
resistor values shown for R2 and R3 can control
LED current from O to 20mA.

Dimming can also be achieved using logic signal to
EN pin. As shown in Figure 9, the PWM signal can
be applied to the EN pin of PS1518. The LEDs will
switch between full load to completely shut down
state. The average current through the LEDs will be
proportional to the duty cycle of PWM. The PWM
signal in figure 9 should be of 1 KHz or less,
because of the presence of the soft-start
mechanism.

¥bc

PS1518

P EN

98.7 kix

WP s B

Figure 9: PWM dimming control using Logic
signal
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DISCLAIMERS

LIFE SUPPORT

Power IC's products are NOT designed to be used as components in devices intended to support or sustain
human life. The use of Power IC’s products in components intended for surgical implants into the body or other
applications, in which failure of Power IC's products could create a situation where personal death or injury
may occur, is NOT authorized without the express written approval of Power IC’s Chief Executive Officer.
Power IC will NOT be held liable for any damages or claims resulting from the use of its products in medical
applications.

MILITARY

Power IC’s products are NOT designed for use in military applications. The use of Power IC's products in
military applications is NOT authorized without the express written approval of Power IC’s Chief Executive
Officer. Power IC will NOT be held liable for any damages or claims resulting from the use of its products in
military applications.

RIGHT TO MAKE CHANGES

Power IC reserves the right to change this document and/or this product without notice. Customers are
advised to consult their Power IC sales representative before ordering.
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