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LM3519
High Frequency Boost White LED Driver with
High-Speed PWM Brightness Control

General Description Features

The LM3518 drives up to 4 white LEDs with conatant currert ™ Dirivies 2 to 4 LED= at 20mA

to provide LGD backighting in handhek devicea, The LED Up to 30kHz PWM Dhimming Controd Gapalility
current is imemally st to 20mA. The series conmection >80% Peak Efficiency

allowsa the LED current to be identical for unifern brightness Up to 8MHz Switching Frequency

ard minimizes the number of fraces to the LEDa. Brightnees Srrall Extemal Gomponents: 1pH - 3.3pHityp.2.2pH)

control i achisved by applying a PWM signal on enabxds with Inductor and 1pF Output Capacitor

frequancisa up to 30kHz. True Shutdown lsokation
The LM3519 features a proprietary PFM regulation architec- Over-Volage Protection

ture with E“.""E‘*h'“g frequencies between 2MHz to 8MHz, o \wige input Vokage Range: 2.7V 10 5.5V
rninimizing inductor E.IIIEL o . Srrall F int SOT23-6 Package

Crhver-valtage protection circuitry snd high frequency opera-

tion permit the use of low-cost amall outpurt capacitors. Dur- . .

ing shutdown, the cutput iz disconnected from the nput in APP'IEH“DI’IE

order o avoid leakage current path through the LEDs o 8 LCD, White LED Backlighting on Mobile Phones
ground. m Digital Still Cameras and PDAa

Tha LM3512 iz availabla in a tiny &-pin S0T23 package. ® General Purposs LED Lighting in Handhald Devices

Typical Application
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FIGURE 1. Typical Application Cireuit
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LM3519

Connection Diagram

6-Lead SOT23 Package

1 6

2 5

3 4

20160202
Top View
Pin Descriptions
Pin # Name Description

1 En Device Enable Connection
2 Gnd Ground Connection
3 Vour Output Voltage Connection
4 LED_rtn White LED Current Sensing Input Connection
5 Sw Drain Connection of the Internal Power Field Effect Transistor (FET) Switch
6 Vin Input or Supply Voltage Connection

Ordering Information

Current Package

Option Order Number Marking Supplied As
LM3519MK-20 D52B 1000 Units, Tape-and-Reel

20 mA LM3519MKX-20 D52B 3000 Units, Tape-and-Reel
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Absolute Maximum Ratings (Note 1) ESD Rating (Note 2)
If Military/Aerospace specified devices are required, Human Body Model: 2kV
please contact the National Semiconductor Sales Office/ Machine Model: 200V
Distributors for availability and specifications.
Vin s En, & LED_rtn Pin -0.3V to +6.5V Operating Ratings
Vour » SW Pin -0.3V to +21V ) . .

. . Junction Temperature (T;) Range -40°C to +125°C
Maximum Junction Temperature . . )

. Ambient Temperature (T,) Range -40°C to +85°C
(Ty-max) +150°C

Storage Temperature Range -65°C to +150°C Input Voltage Range 27V 10 5.5V

Thermal Properties (Note 4)

Junction-to-Ambient Thermal Resistance (6,,) 220°C/W

Electrical Characteristics (note 5) Limits in standard typeface are for T, = +25°C. Limits in bold typeface
apply over the full operating junction temperature range (-40°C < T, < +125°C). V| = 3.6V, unless otherwise stated.

Symbol Parameter Conditions Min Typ Max Units
Shutdown: Vg = OV 0.1
o Supply Current Not. Switching: Ven = 1.8V 360 500 UA
Switching: Vgy = 1.8V, 550 900
LED_rtn current = 30mA
I ep(ToL LED Current VN = 3.6V, 2.2uH,
e Tolerance/Variation 4LEDs -10 55 10 %
OVP Over-Voltage Protection OVP ON 18 18.9 20 v
Threshold OVP OFF 17.8 18.6 19.8
ILim Switch Current Limit L =22pH 750 mA
Rps(on) Powgr NMOS Switch ON 455 mo
Resistance
I EakAaGE Switch Leakage Vgw = 3.6V, Vg = 0V 0.1 2 HA
RLeD rtn(ony LED_rtn NMOS Switch
ON Resistance 8.0 @
Fs Switching Frequency llep =20 mA , L =1pH
4LEDs 54 MHz
len Enable Pin Bias Current Ven = 0V 0.1
(Note 3) Vey = 1.8V 1.1 2 HA
En Enable Threshold Device On 0.9 v
Device Off 0.3

Note 1: Absolute maximum ratings indicate limits beyond which damage to the device may occur. Operating Ratings are conditions under which operation of the
device is guaranteed. Operating Ratings do not imply guaranteed limits. For guaranteed performance limits and associated test conditions, see the Electrical
Characteristics table.

Note 2: The human body model is a 100pF capacitor discharged through a 1.5kQ resistor into each pin. The machine model is a 200pF capacitor discharged directly
into each pin.

Note 3: Current flows into the pin.

Note 4: The maximum allowable power dissipation is a function of the maximum junction temperature, T j(MAX), the junction-to-ambient thermal resistance, 6,4,
and the ambient temperature, Ta. See Thermal Properties for the thermal resistance. The maximum allowable power dissipation at any ambient temperature is
calculated using: Pp(MAX) = (Ty(MAX) — Ta)/6 4. Exceeding the maximum allowable power dissipation will cause excessive die temperature.

Note 5: Min and max limits are guaranteed by design, test, or statistical analysis. Typical numbers are not guaranteed, but do represent the most likely norm.

3 www.nhational.com

6LSENT



LM3519

Block Diagram
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FIGURE 2. Block Diagram
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Circuit Description

The LM3519 is a step-up converter for white LED applica-
tions that uses a unique and proprietary pulse frequency
modulation (PFM) architecture to optimize high efficiency at
high frequency operation. Unlike most PFM architecture
implementations, the LM3519’s unique architectural imple-
mentation results in non-pulse skipping variable frequency
operation. The regulator is forced to operate at the edge of
Continous Conduction Mode (CCM). The error amplifier will
set the end of the on-time (Ipgak Of inductor) based on the
load (LEDs) current. During this operation, the inductor cur-
rent ramps up and reaches a peak current at end of the
on-time. At this point, the internal power switch is turned off
until the inductor current reaches zero, and the cycle repeats
again. The switching frequency is set based on the charge
(on-time) and discharge(off-time) of the inductor current. The
frequency can range between 2MHz to 8MHz over the op-
erating input range.

The LM3519 operation can be best understood through an
examination of the block diagram in Figure 2. When LED

current is out of regulation, the LED_rtn voltage falls below
or rises above the internal reference voltage (VREF). The
error amplifier will output a signal to increase or decrease the
proper on-time duration of N1 power FET. This correction
allows the inductor’s stored energy to increase or decrease
to a sufficient level that when transferred to the load will bring
the LED_rtn current back into regulation.

During steady-state operation for a typical switching cycle,
the oscillator sets the driver logic and turns on N1 power
device. N1 conducts current through the inductor and re-
verse biases the external diode. The LED current is supplied
by the output capacitor when N1 is conducting. Once N1
on-time period is concluded, the internal power device is
turned off and the external diode is forward baised. The
inductor current then flows through the diode to the LED load
to replenish the output capacitor and keep the LED current
regulated at the trimmed target.

www.nhational.com
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LM3519

Typical Performance Characteristics (sce Typical Application Circuit : V,y = 3.6V, C,y = 4.7F and

Cout = 14F, L =2.2pH and 4 LEDs. T, = +25°C, unless otherwise stated.)
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Typical Performance Characteristics (sce Typical Application Circuit : V,y = 3.6V, Cyy = 4.7yF and
Cout = 14F, L = 2.2pH and 4 LEDs. T, = +25°C, unless otherwise stated.) (Continued)
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lour vs PWM Duty Cycle
(Vin= 3.6V, L = 2.2pH)
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lour Vs PWM Duty Cycle
(Vin = 3.6V, L = 2.2pH)
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LM3519

Typical Performance Characteristics (see Typical Application Circuit : V,y = 3.6V, Cyy = 4.7yF and
Cour = 1yF, L = 2.2pH and 4 LEDs. T, = +25°C, unless otherwise stated.) (Continued)

lour Vs PWM Duty Cycle
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Typical Performance Characteristics (sce Typical Application Circuit : V,y = 3.6V, Cyy = 4.7yF and
Cout = 14F, L = 2.2pH and 4 LEDs. T, = +25°C, unless otherwise stated.) (Continued)

Peak Inductor Current vs V|
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Ig (non switching) vs Temperature
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LM3519

LED SWITCH Ryyg oy ()
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Typical Performance Characteristics (see Typical Application Circuit : V,y = 3.6V, Cyy = 4.7yF and
Cour = 1yF, L = 2.2pH and 4 LEDs. T, = +25°C, unless otherwise stated.) (Continued)
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Start-up (V,y = 3.6V, 4LEDs, 3.3pH)
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Typical Performance Characteristics (sce Typical Application Circuit : V,y = 3.6V, Cyy = 4.7yF and
Cout = 14F, L = 2.2pH and 4 LEDs. T, = +25°C, unless otherwise stated.) (Continued)

Typical Switching Waveform
(V\n = 3.6V, 4LEDs, 3.3pH)
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Typical Switching Waveform
(V\n = 3.6V, 3LEDs, 2.2pH)
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Typical Switching Waveform
(Vin = 3.6V, 3LEDs, 1pH)
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Typical Switching Waveform
(Vin = 3.6V, 4LEDs, 2.2pH)
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Typical Switching Waveform
(Vin = 3.6V, 2LEDs, 2.2pH)
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Typical Switching Waveform
(Vin = 3.6V, 4LEDs, 1pH)
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