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TECHNOLOGY

FEATURES

Drives Up to Ten White LEDs from a 3V Supply
High Side Sense Allows “One Wire Current Source”
Internal Schottky Diode

One Pin Dimming and Shutdown

80:1 True Golor PWM™ Dimming Range

42V Open LED Protection

1MHz Switching Frequency

+5% Reference Accuracy

Viy Range: 2.5V to 12V

Requires Only 2.2yuF Output Capacitor

Low Profile 8-Lead DFN Package

(3mm x 2mm x 0.75mm)

APPLICATIONS

Gellular Phones

PDAs, Handheld Computers
Digital Cameras

MP3 Players

GPS Receivers

White LED Driver with

Integrated Schottky in

3mMm x 2mmMm DEN
DESCRIPTION

The LT®3591 isafixed frequency step-up DG/DC converter
specifically designed to drive up toten white LEDs in series
froma Li-lon cell. Series connection of the LEDs provides
identical LED currents resulting in uniform brightness
and eliminating the need for ballast resistors. The device
featuresaunique high side LED current sense that enables
the part to function as a “one wire current source;” one
side of the LED string can be returned to ground anywhere,
allowing a simpler one wire LED connection. Traditional
LED drivers use a grounded resistor to sense LED current,
requiring a 2-wire connection to the LED string.

The high switching frequency allows the use of tiny induc-
tors and capacitors. A single pin performs both shutdown
and accurate LED dimming control. Few external compo-
nents are needed: open-LED protection and the Schottky
diode are all contained inside a low profile 3mm x 2mm
DFN package.

AT, LT, LTC and LTM are registered trademarks of Linear Technology Corporation.
True Color PWM is a trademark of Linear Technology Corporation. All other trademarks are
the property of their respective owners.

TYPICAL APPLICATION

Li-lon Driver for Ten White LEDs
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ABSOLUTE MAXIMUM RATINGS

PACKAGE/ORDER INFORMATION

(Note 1)

INPUL VORAGE (Vi) wvvveeererrerrerereemeeeeeeeeesesrsssssseeeeeees 12V TP VIEW

CTRL VOHAQE ... 12V vl (1 8] e

SW VORAGE .covvvvvvvvrvvivvvviceceverrerrrreeeeeseseessssssssssenn 45V e[z || 7]

CAP VORAQGE ..., 45V NG [3] | ’ | To]ne

LED VORAQE ..o, 45V swfal| | Lsfocap

Operating Junction Temperature Range

(Note 2) ............................................... _40°C to 85°C B_LEAD (3n1D£B><P2l?T(]:[§?(;iAST|C DFN
g/laximur{l Junction TeF;nperature ............. 60 1238 P05ED P (mm\é; e TEON
torage Temperature Range................... -65°C to 150°
ORDER PART NUMBER DDB PART MARKING
LT3591EDDB LCPG

Order Options Tape and Reel: Add #TR
Lead Free: Add #PBF Lead Free Tape and Reel: Add #TRPBF
Lead Free Part Marking: http://www.linear.com/leadfree/

Consult LTC Marketing for parts specified with wider operating temperature ranges.

GLGCTB|CHL CHHBHCTGIHSHCS The @ denotes the specifications which apply over the full operating

temperature range, otherwise specifications are at Ty = 25°C. Vi = 3V, V¢rrL = 3V, unless otherwise specified.

PARAMETER CONDITIONS MIN TYP MAX UNITS
Minimum Operating Voltage 2.5 \
LED Current Sense Voltage (Voap — VieD) Veap = 24V, Iy = 300mA o 190 200 210 mV
CAP Pin Bias Current Veap =36V, Vigp = 35.8V 40 80 pA
LED Pin Bias Current Veap = 36V, Vigp = 35.8V 20 40 HA
Supply Current Veap = 24V, Vigp = 23V 4 5 mA

CTRL =0V 9 11 pA
Switching Frequency 0.75 1 1.2 MHz
Maximum Duty Cycle 92 94 %
Switch Current Limit ) 500 800 mA
Switch Vegsar Isyw = 300mA 200 mv
Switch Leakage Current Vgw = 24V 0.1 5 pA
Verre for Full LED Current Veap = 44V ) 15 V
VR to Shut Down IC 50 mV
Verro to Turn On IC ) 100 mV
CTRL Pin Bias Current 100 nA
CAP Pin Overvoltage Protection o 40 42 44 v
Schottky Forward Drop IscHoTTKY = 200mMA 0.8 V
Schottky Leakage Current Vg =30V 4 HA

Note 1: Stresses beyond those listed under Absolute Maximum Ratings
may cause permanent damage to the device. Exposure to any Absolute
Maximum Rating condition for extended periods may affect device
reliability and lifetime.

Note 2: The LT3591E is guaranteed to meet performance specifications
from 0°C to 85°C operating junction temperature range. Specifications
over the —40°C to 85°C operating junction temperature range are assured
by design, characterization and correlation with statistical process controls.
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T\'PlCﬂL PGBFOﬁmﬂnCG CHHRHCTEI‘“STICS Ta = 25°C, unless otherwise specified.
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PIN FUNCTIONS

Vix (Pin 1): Input Supply Pin. Must be locally bypassed.

GND (Pin 2): Ground Pin. Should be tied directly to local
ground plane.

SW (Pin 4): Switch Pin. Minimize trace area at this pin to
minimize EMI. Connect the inductor at this pin.

CAP (Pin 5): Output of the Driver. This pin is connected
to the cathode of internal Schottky. Connect the output
capacitor to this pin and the sense resistor from this pin
to the LED pin.

LED (Pin 7): Connection Point for the Anode of the First
LED and the Sense Resistor. The LED current can be
programmed by :

CTRL (Pin 8): Dimming and Shutdown Pin. Connect this
pin below 50mV to disable the driver. As the pin voltage
is ramped from OV to 1.5V, the LED current ramps from
0to I gp (= 200mV/Rsensg). The CTRL pin must not be
left floating.

Exposed Pad (Pin 9): Ground. The Exposed Pad must
be soldered to PCB ground to achieve the rated thermal
performance.

200mV
lLep = R
SENSE
—
Lt
Vin
PWM
COMP F sl g
OVERVOLTAGE
PROTECTION
W
RAMP
GENERATOR
]
SHDN 1"5%(, OSCILLATOR JLILILIL
° M+
START-UP e —‘
CONTROL =
CTRL |GanD
|-8 2-|

3591 FO1

Figure 1. Block Diagram
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LT3591

OPERATION

The LT3591 uses a constant frequency, current mode
control scheme to provide excellent line and load regula-
tion. Operation can be best understood by referring to the
Block Diagram in Figure 1.

At power-up, the capacitor at the CAP pin is charged up
to Vy (input supply voltage) through the inductor and
the internal Schottky diode. If CTRL is pulled higher than
100mV, the bandgap reference, the start-up bias and the
oscillatorareturned on. Atthe start of each oscillator cycle,
the power switch Q1 is turned on. A voltage proportional
to the switch currentis added to a stabilizing ramp and the
resulting sum is fed into the positive terminal of the PWM
comparator, A2. When this voltage exceeds the level at the
negative input of A2, the PWM logic turns off the power
switch. The level at the negative input of A2 is set by the
error amplifier A1, and is simply an amplified version of
the difference between the Vgap and Vi gp voltage and the
bandgap reference. In this manner the error amplifier, A,
sets the correct peak current level in inductor L1 to keep
the output in regulation. The CTRL pin is used to adjust

ILm

20mA/DIV [ |

Vsw
5V/DIV

Vin=4.2V
|LED =2mA
2 LEDs

the LED current. The LT3591 enters into shutdown when
CTRL is pulled lower than 50mV.

Minimum Qutput Current

The LT3591 can drive a 2-LED string at 2mA LED current
without pulse skipping using the same external compo-
nents shown in the application circuit on the front page of
this data sheet. As current is further reduced, the device
will begin skipping pulses. This will result in some low
frequency ripple, althoughthe average LED currentremains
regulated downtozero. The photoin Figure 2 details circuit
operationdriving two white LEDs at2mAload. Peak induc-
tor current is less than 40mA and the regulator operates
in discontinuous mode, meaning the inductor current
reaches zeroduring the discharge phase. Afterthe inductor
current reaches zero, the SW pin exhibits ringing due to
the LC tank circuit formed by the inductor in combination
with the switch and the diode capacitance. This ringing is
not harmful; far less spectral energy is contained in the
ringing than in the switch transitions.

3591 F02

500ns/DIV

Figure 2. Switching Waveforms
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APPLICATIONS INFORMATION
INDUCTOR SELECTION

A 22pH inductor is recommended for most LT3591 ap-
plications. Although small size and high efficiency are
major concerns, the inductor should have low core losses
at 1MHz and low DCR (copper wire resistance). Some
small inductors in this category are listed in Table 1. The
efficiency comparison of different inductors is shown in
Figure 3.

Table 1. Recommended Inductors

CAPACITOR SELECTION

The small size of ceramic capacitors make them ideal for
LT3591 applications. Use only X5R and X7R types because
they retain their capacitance over wider temperature
ranges than other types such as Y5V or Z5U. A 1pF input
capacitor and a 50V, 2.2pF output capacitor are sufficient
for most applications.

A limited number of manufacturers produce small 50V
capacitors. Table 2 shows a list of several recommended

CURRENT DIMI‘IIEIIIG\)S(ION 50V capacitors. Consult the manufacturer for detailed
L | RATING | LxWxH information on their entire selection of ceramic parts.
PART (kH) | (mA) (mm) | VENDOR Table 2. Recommended Output Capacitors
VLF4012AT- 22 | 510 | 4x38x12 |TDK
220MR51 XS Ox L wwidk com VOLTAGE | CASE SIZE
VLCF4018T- 22 | 490 |41x41x18 ¢ HEIGHT
220NRa-2 B ;I;Fl:/sz1BR71H105KA12L (“1F) TEOMVP. (org:)ns) I\‘;EN[:OR
urata
VLCF4020T- 22 | 560
220MRS56 A1xaTx2 XTR  |1.250.15| WWw-murata.com
LQH43CN220K03 | 22 | 420 | 48x34x28 |Murata GRM31MR71H105KA88 | 1 | 50V 1206
www.murata.com X7R 115+ 0.1
NR4018T220M | 22 590 [42x42x18 TaiyotYudden GRM31CR71H225KA88 | 2.2 | 50V 1206
NRAOT2T220M | 22 | 510 | agxdoxig| - Jucencom XIR | 16202
CDRH3D18- 2 | 600 Ax4x2 |Sumida GRM31CR71H475KA12L | 4.7 | 50V 1206
220NC www.sumida.com X7R | 16402
B82470-A1223-M | 22 | 480 | 48x4.8x1.2|Epcos UMK316BJA75KL-T |47 | 50V | 1206 |Taiyo Yuden
WWW.epc0s.com X7R | 16202 |Www.t-yuden.com
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Figure 3. Efficiency Comparison of Different Inductors
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APPLICATIONS INFORMATION

SCHOTTKY DIODE

The LT3591 has a built-in Schottky diode. The internal
schottky saves board space in space constrained appli-
cations. In less space sensitive applications, an external
schottky diode connected between the SW node and the
CAP node increases efficiency one to two percent. It is
important to use a properly rated schottky diode that can
handle the peak switch current of the LT3591. In addition,
the schottky diode must have a breakdown voltage of at least
40V along with a low forward voltage in order to achieve
higher efficiency. One recommended external schottky
diode for the LT3591 is the Phillips PMEG4005AEA.

OVERVOLTAGE PROTECTION

The LT3591 has an internal open-circuit protection circuit.
In the cases of output open circuit, when the LEDs are
disconnected from the circuit or the LEDs fail open circuit,
Veapis clamped at 42V (typ). The LT3591 will then switch
ataverylowfrequency to minimize inputcurrent. The Voap
and input current during output open circuit are shown in
the Typical Performance Characteristics. Figure 4 shows
the transient response when the LEDs are disconnected.

-—---
U 0 d Lot O OV
VCAp lﬂ----
. ___I!;iiﬁ
Viy = 3.6V 500us/DIV oot
CIRGUIT OF

FRONT PAGE LEDs DISCONNECTED
APPLICATION AT THIS INSTANT

Figure 4. Output Open-Circuit Waveform

INRUSH CURRENT

The LT3591 has a built-in Schottky diode. When supply
voltage is applied to the V,y pin, an inrush current flows
through the inductor and the Schottky diode and charges
up the CAP voltage. The Schottky diode inside the LT3591
can sustain a maximum current of 1A.

For low DCR inductors, which is usually the case for this
application, the peak inrush current can be simplified as
follows:

—_
—_
N

LeC 4el2

where L is the inductance, r is the DCR of the inductor
and C is the output capacitance.

Table 3 gives inrush peak currents for some component
selections.

Table 3. Inrush Peak Currents

Vin (V) r(Q) L (uH) Cour (KF) Ip (A)
4.2 0.3 22 2.2 1.06
4.2 0.71 22 2.2 0.96
4.2 0.58 15 1 0.83
4.2 1.6 15 1 0.68

PROGRAMMING LED CURRENT

The feedback resistor (Rggysg) and the sense voltage
(Veap = Viep) control the LED current.

The GTRL pin controls the sense reference voltage as
shown in the Typical Performance Characteristics. For
CTRL higher than 1.5V, the sense reference is 200mV,
which results in full LED current. In order to have accurate
LED current, precision resistors are preferred (1% is rec-
ommended). The formula and table for Rggnse selection
are shown below.

200mV
LD

RsEnSE =

3591f
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APPLICATIONS INFORMATION

Table 4. Rgpyse Value Selection for 200mV Sense

ILep (MA) Rsense ()
5 40
10 20
15 13.3
20 10
DIMMING CONTROL

Thereare three differenttypes of dimming control circuits.
The LED current can be set by modulating the CTRL pin
with a DC voltage, a filtered PWM signal or directly with
a PWM signal.

Using a DC Voltage

Forsomeapplications, the preferred method of brightness
control is a variable DC voltage to adjust the LED current.
The CTRL pin voltage can be modulated to set the dim-
ming of the LED string. As the voltage on the CTRL pin
increases from 0V to 1.5V, the LED currentincreases from
0to I gp. As the CTRL pin voltage increases beyond 1.5V,
it has no effect on the LED current.

The LED current can be set by:

V, when \gtr > 1.5V
SENSE

ILep =

VeTRL

————=—— when 1R <1.25V
6.25*RgensE

ILep =

Feedback voltage variation versus control voltage is given
in the Typical Performance Characteristics.

Using a Filtered PWM Signal

A filtered PWM signal can be used to control the
brightness of the LED string. The PWM signal is filtered
(Figure 5) by a RC network and fed to the CTRL pin.

R1 LT3591

PWM 100k
10kHz TYP c1

T 0.1uF

CTRL

3591 FO5

Figure 5. Dimming Control Using a Filtered PWM Signal

The corner frequency of R1, C1 should be much lower
than the frequency of the PWM signal. R1 needs to be
much smaller than the internal impedance of the CTRL
pin which is 10MQ (typ).

Direct PWM Dimming

Changing the forward current flowing in the LEDs not only
changestheintensity ofthe LEDs, italso changes the color.
The chromaticity of the LEDs changes with the change in
forward current. Many applications cannot tolerate any
shift in the color of the LEDs. Controlling the intensity of
the LEDs with a direct PWM signal allows dimming of the
LEDs without changing the color. In addition, direct PWM
dimming offers a wider dimming range to the user.

Dimming the LEDs via a PWM signal essentially involves
turning the LEDs on and off at the PWM frequency. The
typical human eye has a limit of ~60 frames per second.
By increasing the PWM frequency to ~80Hz or higher,
the eye will interpret that the pulsed light source is con-
tinuously on. Additionally, by modulating the duty cycle
(amount of “on-time”), the intensity of the LEDs can be
controlled. The color of the LEDs remains unchanged in
this scheme since the LED current value is either zero or
a constant value.

Figure 6 shows a Li-lon powered driver forten white LEDs.
Direct PWM dimming method requires an external NMOS
tied between the cathode of the lowest LED in the string

3V TO0
5V
L1
22 Vi cap
c1 SW | 13591

RSENSE
1uF
P GND LED

CTRL ;//\//j }//;’ — g.ZZuF
v | ¥
v | ¥
¥ ¥

3591 F06

5 ° I
| | | | 1143 si2308
o 100k% ﬁ

Figure 6. Li-lon to Ten White LEDs with Direct PWM Dimming
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APPLICATIONS INFORMATION

and ground as shown in Figure 6. A Si2308 MOSFET can
be used since its source is connected to ground. The PWM
signalisapplied tothe CTRL pin of the LT3591 and the gate
of the MOSFET. The PWM signal should traverse between
0V to 5V, to ensure proper turn on and off of the driver
and the NMOS transistor Q1. When the PWM signal goes
high, the LEDs are connected to ground and a current of
[L.gp = 200mV/Rggnse flows through the LEDs. When the
PWM signal goes low, the LEDs are disconnected and
turn off. The MOSFET ensures that the LEDs quickly turn
off without discharging the output capacitor which in turn
allows the LEDsto turn on faster. Figure 7 shows the PWM
dimming waveforms for the circuit in Figure 6.

PWM i B
SV/DIV e S b

I
500mA/DIV  puis

ILED
20mA/DIV

Viy=3.6V 2ms/DIV ssarror

10 LEDs

Figure 7. Direct PWM Dimming Waveforms

The time it takes for the LED current to reach its pro-
grammed value sets the achievable dimming range for a
given PWM frequency. For example, the settling time of
the LED current in Figure 7 is approximately 120ps for a
3.6V input voltage. The achievable dimming range for this
applicationand 100Hz PWM frequency can be determined
using the following method.

Example:

f= 100Hz, tSETTLE =1 20|JS

1 1
= =001s
7100

tpERIOD

Dim Range—PEriD _ 0055 _ g
tserrie 12008

Min Duty Cycle=m°100=%-100=1.2%
PERIOD 0.01s

Duty Cycle Range=100% —1.2% at 100Hz

The calculations show that fora 100Hz signal the dimming
rangeis 83to 1. Inaddition, the minimum PWM duty cycle
of 1.2% ensures that the LED current has enough time
to settle to its final value. Figure 8 shows the dimming
range achievable for different frequencies with a settling
time of 120ps.
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3591 FO8

Figure 8. Dimming Range vs Frequency

Inadditionto extending the dimming range, PIWM dimming
improves the efficiency of the converter for LED currents
below 20mA. Figure 9 shows the efficiency for traditional
analog dimming of the front page application and PWM
dimming of the application in Figure 6.
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3591 F09

Figure 9. PWM vs Analog Dimming Efficiency

3591f

10

LY LR



L1359 ]

APPLICATIONS INFORMATION
LOW INPUT VOLTAGE APPLICATIONS

The LT3591 can be used in low input voltage applications.
The input supply voltage to the LT3591 must be 2.5V or
higher. However, the inductor can be run off alower battery
voltage. This technique allows the LEDs to be powered off
two alkaline cells. Most portable devices have a 3.3V logic
supply voltage which can be used to power the LT3591.
The LEDs can be driven straight from the battery, resulting
in higher efficiency.

Figure 10 shows six LEDs powered by two AA cells. The
battery is connectedtothe inductorandthe chipis powered
off a 3.3V logic supply voltage.

SHUTDOWN AND
DIMMING CONTROL

33V —¢ v
1 N

CTRL CAP
R
—_L— TuF rasor SENSE
150t - N

V

v

v

v

v

4

>
s}

2 AACELLS
2V 7032V W
GND
¢l
—" 1uF
L

C1: TAIYO YUDEN EMK107BJ105MA
C2: MURATA GRM31CR71H475KA12L
L1: TAIYO YUDEN NR4018T150M

VRRRR ™

3591 F10

Figure 10. 2 AA Cells to Six White LEDs

BOARD LAYOUT CONSIDERATIONS

As with all switching regulators, careful attention must be
paid to the PCB board layout and component placement.
To prevent electromagnetic interference (EMI) problems,
properlayout of highfrequency switching paths is essential.
Minimize the length and area of all traces connected to
the switching node pin (SW). Keep the sense voltage pins
(CAP and LED) away from the switching node. Place Coyt
next to the CAP pin. Always use a ground plane under the
switching regulator to minimize interplane coupling. Re-
commended component placement is shown in Figure 11.

CTRL
|
3 2__I: BT :IL__7 LED
L SR | v
4 1 1|5 cap

NININININL
VRRBRRR

oy
A
Y

3591 F11 \<\$~ R

Figure 11. Recommended Component Placement
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TYPICAL APPLICATIONS

Li-lon Driver for Ten White LEDs
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Li-lon Driver for Four White LEDs at 50mA
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LT3591

TYPICAL APPLICATIONS

24V to Four White LEDs at 100mA

c2
4.7uF
PVin PY |
W Lo Rl D o
R Sy <% 5 o
CAP  LED
Viy
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v C1

AND =
DIMMING CTRL Sw 3591 TAO5a
CONTROL GND
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C1: TAIYO YUDEN EMK107BJ105MA
C2: MURATA GRM31CR71H475KA12L
C3: MURATA GRM21BR71H105KA12L
L1: TAIYO YUDEN NR4018T220M

24V to Five White LEDs at 100mA

c2
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LT3591

TYPICAL APPLICATIONS

Li-lon Driver for Seven White LEDs

SHUTDOWN AND
DIMMING CONTROL
|
CTRL
Vin o
3V T0 5V Vin CAP
L RsENSE
- LT3591 o
o1 Sw LED d o
=T 1uF GND //{; -1 2.2uF
v
L 2
v
v
g»/f
.
1
3591 TAO7a
= C1: TAIYO YUDEN EMK107BJ105MA
C2: MURATA GRM31CR71H225KA88
L1- TAIYO YUDEN NR4018T220M
Li-lon Driver for Eight White LEDs
SHUTDOWN AND
DIMMING CONTROL
|
CTRL
Vin P
3V T0 5V Vin i
Lt LT3591 Rsense
22uH 100
o SwW LED Ao
=T 1uF GND //\54 =T 2.2uF
v
v
v
\ 2
v
gﬂ/
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L1: TAIYO YUDEN NR4018T220M
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PACKAGE DESCRIPTION

DDB Package

8-Lead Plastic DFN (3mm x 2mm)
(Reference LTC DWG # 05-08-1702 Rev B)

0.61+0.05
(2 SIDES)

'

0.70 +0.05

255+005 A ¥ f
1152005 +H———+———}
v 1 i
OO - oo
i s | = ‘ OUTLINE
0.25+0.05 n
T <— 0.50 BSC
~<~— 2204005 —>]
(2 SIDES)
RECOMMENDED SOLDER PAD PITGH AND DIMENSIONS
~——3.00+0.10 — R= 0;;3 0.40+0.10
(2 SIDES) R=0.05 W ¢
) TYP 5 | 8 Y
| L UWUU
PIN1BAR }——f —— —Z(ZOgliDOE;)O ‘H—-—r—t Fow
TOP MARK~} | ‘ R=0.20 OR
(SEENOTE ) | s | 0.56 £ 0.05 ‘ O MIMN 0.25 x 45°
‘ esbe T3 T O
0.200 REF 0.75 +0.05 0.25+0.05 7> | le—
> l<—0508sC
i <~—2.15+0.05
Y| io—oos (2 SIDES)
! A BOTTOM VIEW—EXPOSED PAD
NOTE:

1. DRAWING CONFORMS TO VERSION (WECD-1) IN JEDEC PACKAGE OUTLINE M0-229
2. DRAWING NOT TO SCALE
3. ALL DIMENSIONS ARE IN MILLIMETERS
4. DIMENSIONS OF EXPOSED PAD ON BOTTOM OF PACKAGE DO NOT INCLUDE
MOLD FLASH. MOLD FLASH, IF PRESENT, SHALL NOT EXCEED 0.15mm ON ANY SIDE
5. EXPOSED PAD SHALL BE SOLDER PLATED
6. SHADED AREA IS ONLY A REFERENCE FOR PIN 1 LOCATION ON THE TOP AND BOTTOM OF PACKAGE

3591f
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Information furnished by Linear Technology Corporation is believed to be accurate and reliable.
However, no responsibility is assumed for its use. Linear Technology Corporation makes no representa-
tion that the interconnection of its circuits as described herein will not infringe on existing patent rights.
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Li-lon Driver for Nine White LEDs Conversion Efficiency
SHUTDOWN AND 85
DIMMING CONTROL Viy = 3.6V
9 LEDs
| 80
CTRL
3v To\g\'} *—1Vin CAP J_ _ 7 P
L1 R £
22uH§_ LT3591 :;1 SENSE — gzz . (>Z_; -
SW LED j S
i GND //\‘4‘ //\‘4 E 65
T WF ;w’ %f/ /
v | ¥ ]
v | W -
; ~ 0 5 10 15 20
T LED CURRENT (mA)
= C1: TAIYO YUDEN EMK107BJ105MA o -
C2: MURATA GRM31CR71H225KA88
L1: TAIYO YUDEN NR4018T220M
PART NUMBER DESCRIPTION COMMENTS
LT1618 Constant-Current, Constant Voltage 1.24MHz, High Efficiency | Up to 16 White LEDs, Vyy: 1.6V to 18V, Voyrvax) = 34V,
Boost Regulator Iqg=1.8mA, Igp < 1pA, MS Package
LT1937 Constant-Current, 1.2MHz, High Efficiency White LED Boost Up to 4 White LEDs, Vyy: 2.5V to 10V, Voyrmax) = 34V,
Regulator lg=1.9mA, Isp < 1pA, ThinSOT™/SC70 Packages
LTC®3200 Low Noise, 2MHz Regulated Charge Pump White LED Driver Up to 6 White LEDs, Viy: 2.7V to 4.5V, g = 8mA, Igp < 1pA,
MS Package
LTC3200-5 Low Noise, 2MHz Regulated Charge Pump White LED Driver Up to 6 White LEDs, Vy: 2.7V to 4.5V, Ig = 8mA, Igp < 1pA,
ThinSOT Package
LTC3201 Low Noise, 1.7MHz Regulated Charge Pump White LED Driver | Up to 6 White LEDs, V|y: 2.7V to 4.5V, g = 6.5mA, Igp < 1A,
MS Package
LTC3202 Low Noise, 1.5MHz Regulated Charge Pump White LED Driver | Up to 8 White LEDs, V|y: 2.7V to 4.5V, Ig = 5SmA, Igp < 1A,
MS Package
LTC3205 High Efficiency, Multidisplay LED Controller Up to 4 (Main), 2 (Sub) and RGB, Vy: 2.8V to 4.5V,
Ig =50pA, Isp < 1pA, 24-Lead QFN Package
LT3465/LT3465A | Constant-Current, 1.2MHz/2.7MHz, High Efficiency White LED | Up to 6 White LEDs, Vjy: 2.7V to 16V, Voyruax) = 34V,
Boost Regulator with Integrated Schottky Diode lg=1.9mA, Igp < 1pA, ThinSOT Package
LT3466/LT3466-1 | Dual Full Function, 2MHz Diodes White LED Step-Up Converter | Up to 20 White LEDs, V|y: 2.7V to 24V, Voutmax) = 39V,
with Built-In Schottkys DFN, TSSOP-16 Packages
LT3486 Dual 1.3A White LED Gonverter with 1000:1 True Color PIWM | Drives Up to 16 100mA White LEDs. V)y: 2.5V to 24V,
Dimming Vout(max) = 36V, DFN, TSSOP Packages
LT3491 2.3MHz White LED Driver with Integrated Schottky Diode Drives Up to 6 LEDs. Viy: 2.5V to 12V, Voyruax) = 27V, SC70 and
DFN Packages
LT3497 Dual Full Function 2.3MHz LED Driver with 250:1 True Color Up to 12 White LEDs, Vjy: 2.5V to 10V, Voyr(vax) = 32V,
PWM Dimming with Integrated Schottky Diodes 3mm x 2mm DFN Package

ThinSOT is a trademark of Linear Technology Corporation
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