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System Power: Step Down

Portable battery-powered devices present multiple challenges
for designers. Consumers expect feature-rich devices with
bright color displays while simultaneously demanding long battery
life and small size. Linear Technology offers a wide range of
high performance DC/DC converters ideal for today’s
challenging handheld applications.

2.5V/1.8V at 600mA from Li-lon Battery

Vin=25V

The LTC®3407 is a dual output, high efficiency synchronous e s

step-down regulator that can deliver up to 600mA of continuous T v I

current from each output. It operates from an input voltage range = .

of 2.5V to 5.5V making it ideal for single-cell Li-lon, multicell sy S

alkaline or NiIMH/NiICd applications. Its switching frequency of 4 eoma swz swi T 00mA

1.5MHz allows the utilization of tiny low cost capacitors and

inductors less than 1mm in height. The combination of tiny externals Ve Vet

and small MSOP-10 package makes the LTC3407 ideal for space- —

constrained applications. Features of the part include: __l__ J; a __I__

» High efficiency up to 95%

e VN from 2.5V to 5.5V

* Voyt down to 0.6V

* Low Iq: as low as 2pA/channel, Isp < 1uA

» 1.5MHz switching frequency
Tiny, Synchronous Step-Down DC/DC Converter Family
Part No. Vi (V) Vour (V) | lgyr (A) | Frequency Efficiency | Ig (1A) | Isp (HA) Package Comments
LTC3405A | 25t05.5 | 0.8t05.5 | 0.30 1.5MHz 96% 20 <1 ThinSOT™ Low Noise
LTC3404 25t06.0 | 0.8t05.5 | 0.60 1.4MHz 95% 10 <1 MSOP-8 2% Voyr Accuracy
LTC3406/B | 25t05.5 | 0.6t05.5 | 0.60 1.5MHz 95% 20 <1 ThinSOT Current Mode
LTC3407 251055 | 061055 [2x0.60| 1.5MHz 95% 40 <1 MSOP-10 Power-0On Reset Output
LTC3411 251055 | 0.8t055 | 1.25 4MHz 95% 60 <1 DFN, MSOP-10 100% Duty Cycle
LTC3412 | 25t055 | 0.8t055 | 2.50 4MHz 95% 60 <1 TSSOP-16 Low Rps(on) Internal

Switches 85mQ

For low power applications that cannot use magnetics or require a
lower profile solution, inductorless step-down converters provide a
high efficiency alternative to linear regulators. Linear Technology
offers a family of inductorless step-down converters that offer low
noise outputs at up to 500mA output current.

Very Low Noise, High Efficiency Inductorless Step-Down DC/DC Converter Family
Part No. Vin (V) Vout (V) | lgut (MA) Frequency lo(uA) | Package Comments
LTC1911 | 2.7t05.5 1.5/1.8 250 1.5MHz 180 MSOP-8 Wide Vyy, High Efficiency
LTC3250 | 3.1t05.5 15 250 1.5MHz 35 ThinSOT | Ultralow Noise, Dual Phase Switching
LTC3251 | 27t055 | 0.91t01.6 500 1MHz to 1.6MHz 8 MSOP-10 Ultralow Noise, Dual Phase

or 1.5 Fixed Spread Spectrum Switching
LTC3252 | 2.7t05.5 Dual 250 x 2 1MHz 50 DFN-12 Dual Outputs, Ultralow Noise,

09to1.2 Spread Spectrum Switching,
Output Disconnect

Contact your local Linear Technology sales office for a data sheet and evaluation samples. For more information, visit our web site at www.linear.com.
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System Power: Step Up

Powering handheld devices from singleind an input voltage range that extend§eatures of the part include:

or dual cell alkaline batteries canfrom 0.85V to 4V, the LTC3429 is capable,
be difficult. With input voltages as low asgf supplying 3.3V at 150mA from a
0.8V, powering the system supply of ugingle AA cell. The 1.2MHz fixed switching *
to 5V while maintaining high efficiency frequency minimizes the total solution®

and small size requires the use of higﬂ)otprint by allowing the use of tiny, low «

performance boost regulators.

profile inductors and ceramic capacitors,
The LTC3429 is a synchronous step-upn integrated output disconnect ensures
DC/DC converter delivering high efficiencyno leakage from battery to load during

ina ThinSOT package. With a 600mA switclshutdown.

High efficiency up to 92%

VN from 0.85V to 4V

VouTt up to 5V

Integrated 600mA switch

Low Iq: as low as 18A, Isp < uA
Output disconnect

ThinSOT package

Single AA Cell to 3.3V Synchronous Step-Up Converter

Hoom
CELL SW
1= T | ;

in Vol

Vgur = 3.3V at 150mA

) LT03429UT # S
OFF[ON —{SHDN  FB
GND b3
1 i
Low Noise, High Efficiency Step-Up DC/DC Converter Family
Part No. Vin (V) Vout (V) | Isw(A) Frequency Ig (LA) Package Comments
LT®3464 2.31010 34 0.085 Constant Off-Time 25 ThinSOT Integrated Schottky,
Output Disconnect
LT3460 2.5t0 16 36 0.3 1.3MHz 2mA SC70, Tiny SC70 Package
ThinSOT
LT1615/-1 1t015 34 0.3/0.075 | Constant Off-Time 20 ThinSOT Operates with Vi to 1V
LT1613 0.9t010 34 0.55 1.4MHz 3mA ThinSOT Operates with Vy to 0.9V
LTC3400/B | 0.85t05 5 0.6 1.2MHz 19/300 | ThinSOT | “B” Version Disables Burst Mode® Operation
LTC3429 0.85t0 4 0.6 500kHz 20 ThinSOT Output Disconnect
LTC3401 05to5 1.0 3MHz 38 MSOP-10 Up to 97% Efficiency
LTC3423 05t05 5.5 1.0 3MHz 38 MSOP-10 For Voyt from 1.5V to 2.6V
LT3467 241016 40 1.1 1.3MHz 1mA ThinSOT Integrated Soft-Start
LTC3402 05t05 5 2.0 3MHz 38 MSOP-10 Up to 97% Efficiency
LTC3424 0.5t05 5.5 2.0 3MHz 38 MSOP-10 For Vyt from 1.5V to 2.6V
LTC3425 05t04.5 5.25 5.0 8MHz 16 QFN-32 4-Phase Synchronous Boost Converter

High Efficiency Inductorless Step-Up DC/DC Converter Family

Part No. Vin (V) Vour (V) | lour (mA) | Frequency I Package Comments
LTC3200 | 2.7to45 | 4.8t05.2 100 2MHz 8mA MSOP-10 | Low Noise, 2/1 Conv. Ratio
LTC3201 271045 | 48t05.2 100 1.5MHz 6.5mA | MSOP-10 | Low Noise, 2/1 Conv. Ratio
LTC3202 | 2.7to45 | 4.8t05.2 125 1.8MHz 5mA MSOP-10 | Low Noise, 3/2 Conv. Ratio
LTC1514 21010 3.3/5 50 650kHz 60pA S0-8 Step-Up/Step-Down
LTC1754 | 2.2t05.5 3.3/5 50 650kHz 13pA ThinSOT Very Low Standby Current

Contact your local Linear Technology sales office for a data sheet and evaluation samples. For more information, visit our web site at www.linear.com.
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System Power: Buck-Boost

Generating 3.3V from a single cell Li-lontopology allows it to operate above, below LTC3441 Efficiency Curve
battery poses a unique set of problemand equal to the output voltage with a
With a voltage range from ~4.2V fully single inductor. The LTC3441’s switching

charged down to ~2.7V fully dischargedfrequency is programmable up to 1MHz "% Nour=3av lout = 200mA
the Li-lon battery voltage can be eitheallowing the use of tiny, surface mount % T ~— _+— | 1 |
above or below the desired output voltaggomponents. Features of the part include: % =
. ~—
making standard DC/DC converter, True Buck-Boost topol ith _ % / lour < 1A
topologies less than ideal. . pology with one < 80 va
inductor g
The LTC3441 is a synchronous, fixed ypto 96% efficient at Li-lonto 3.3V & o
frequency, Buck-Boost DC/DC converter, 0 1A g 70
designed to optimize battery run time ' OUT UP ™0 65
for single cell Li-lon, multicell alkaline or * ViN 2.5V t0 5.5V 60
NiMH/NiCd battery-powered applications.» True output disconnect 55
It operates from input voltage range of 50
2.5V to 5.5V and can provide up to 1A of 25 3 35 4 45 5 55
output current. The unique Buck-Boost Vin (V)
Synchronous Buck-Boost DC/DC Converters
PartNo. | Viy(V) Vout (V) | lour (A) | Frequency | Ig(pA) | Isp (WA) | Package Commments
LTC3440 | 2.5t05.5 | 25t05.5 0.60 2MHz 25 <1 MSOP-10 | Single Inductor Buck-Boost Topology;
No Schottky Diode, 95% Efficiency
LTC3441| 241055 | 1.5t05.25 1.0 1MHz 25 <1 DFN-12 Single Inductor Buck-Boost Topology;
No Schottky Diode, 95% Efficiency

LTC4412 Ideal Diode

Using the LTC4412 low loss PowerPath Automatic Switchover of Load Between a Battery and a Wall Adapter
controller instead of OR’ing diodes extends with Auxiliary P-Channel MOSFET for Lowest Loss

the run time of battery operated devices.

The LTC4412 automatically switches AUXILIARY

between a wall adapter and battery power P-CHANNEL

with a fraction of the power loss a diode MOSFET

exhibits. This device controls an external ADAV#\ELFL% r’; |

FET to provide the lowest dropout voltage INPUT 1

available and also protects batteries J S

by preventing reverse current flow. Features
of the part include:

» Lowest dropout voltage of 0.02V

(compared to 0.7V for a diode) BATTERY 1 TO LOAD
« Ideal for switching between wall CELS) T ttcadtz | T g
adapter to battery power - Vin SENSE d =
» Low 11uA supply current GND GATE % STATUS OUTPUT
_ ol G i DROPS WHEN A
» Small 6-lead ThinSOT package for L WALL ADAPTER
space-constrained portable = *DRAIN-SOURCE DIODE OF MOSFET IS PRESENT
applications

Contact your local Linear Technology sales office for a data sheet and evaluation samples. For more information, visit our web site at www.linear.com.
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Battery Chargers

Choosing the right battery charger is
challenging, given the myriad of batteries, 600mA Single Cell Li-lon Charger
battery capacities and battery chemistries.

A designer must strike a balance between —— g

the desire for compact size and fast charge AR S
times, given the realities of heat dissipation 51 A

i-lon Charger

and termination requirements. 5 |e Ce“ L
The new LTC4054 battery charger 6OOMP\ lhg

provides a complete lithium-ion charging Vin
solution with an integrated 600mA Y25V o 55V

transistor in a small ThinSOT package. No
microprocessor intervention is required—
simply add a small bypass capacitor and
a resistor to set the charge current and
the circuit is complete. Internal C/10

charge termination and unique thermal
management features make this a small,
simple and complete battery charging
solution. Features include:

« Integrated 600mA transistor
« Internal C/10 charge termination

* Very simple: No external MOSFET,
sense resistor, blocking diode or
microcontroller

« USB compatible
e ThinSOT package

Li-lon Battery Chargers for Handheld Applications

On Board
Part Li-lon Max. Charge | Max. Input Charge Integrated | USB 2.0 Charger
Number Cells Current Voltage Termination | Transistor |Compliant Type Package
LTC4054L 180mA 8V Vo4 ThinSOT
LTC1734 700mA 8V ThinSOT
LTC4057 800mA 6.5V L L ThinSOT
LTC4056 700mA 6.5V Yo 4 Ve 4 Yo 4 ThinSOT
LTC4054 1-Cell 800mA 6.5V Ve L Ve Linear ThinSOT
LTC4058 800mA 6.5V Ve DFN
LTC4050 1.5A 10V L Vo MSOP-10
LTC1733 1.5A 6.5V Vos Yo 4 MSOP-10
LTC4053 1.5A 6.5V L L L MSOP-10
LTC4052 1.5A 10V Ve Pulse MSOP-10
LTC1732-8.4 2-Cell 1.5A 12V Vo4 Linear MSOP-10
LTC4006 2-4-Cell 4A 28V o SSOP-16
LTC4007 3-4-Cell 4A 28V o4 Switching | SSOP-24
LTC4008 2-6-Cell 4A 28V SSOP-20
LTC4002 1-2-Cell 4A 28V Vo4 S0-8, DFN

Contact your local Linear Technology sales office for a data sheet and evaluation samples. For more information, visit our web site at www.linear.com.
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LCD/OLED Biasing

LCD and OLED displays typically require multiple bias supplies: a High Voltage Boost Regulator in
pair of low current, high voltage positive and negative voltages and ThinSOT Package

one or more high current, low voltage main supplies. Linear Technology
offers a range of boost and inverting switching regulators to meet the

needs of LCDs or OLEDs of any size or type. Vin 22t
2.3VT0 10V Yy ‘—l

The LT3464 is ideal for applications that require up to 34V in the

smallest possible form factor. An 85mA switch, Schottky diode and Vin sw

output disconnect transistor are all integrated in a tiny ThinSOT ouT

package, providing a complete biasing solution in less than 40mm 1 eem

Burst Mode operation enables an ultralow supply current g 25 -T- T

while shutdown current is typically less thanf5Features of the L | s

part include: "

e V|y from 2.3V to 10V GND

« VouT up to 34V .

+ Integrated 85mA switch =

» Integrated Schottky diode

* Output disconnect

e ThinSOT package
Boost/Inverting Regulators for LCD/OLED Bias
Part No. Vin (V) | Vour (V) | Isw (A) Frequency lg (mA) | Igp (HA) Package Comments
LT3464 2.3t010 34 0.085 Constant Off-Time 25pA <1 ThinSOT Integrated Schottky,

Output Disconnect
LT3460 251016 36 0.3 1.3MHz 2 <1 SC70, Tiny SC70 Package
ThinSOT
LT1617/-1 | 1.2t015 -34 0.35/0.10 | Constant Off-Time 20pA <1 ThinSOT For Inverting Applications
LT1611 111010 -34 0.55 1.4MHz 3 <1 ThinSOT For Inverting Applications
LT1930/A | 2.6t0 16 34 1.00 1.2/2.2MHz 42 <1 ThinSOT Operates with Vjy to 2.6V,
Vour to 34V, Ideal for SEPIC
LT1931/A | 2.6t0 16 -34 1.00 1.2/2.2MHz 4.2 <1 ThinSOT For Inverting Applications
LT3467 241016 40 1.1 1.3MHz 1 <1 ThinSOT Integrated Soft-Start
LT1618 1.6t018 35 1.50 1.4MHz 1.8 <1 MSOP-10 Constant Current/
Voltage Control

For even further integration, Linear Technology offers several dual or
triple output switching regulators, providing all the necessary voltage
supplies for an LCD or OLED in one simple package.

Multiple Output Regulators for LCD/OLED Bias

Part No. Vin (V) Vour (V) | Isw(A) | Frequency | Ig(pA) | Isp(pA) | Package Comments

LT1944-1 | 1.2t0 15 34 0.18 Off-Time 20 <1 MSOP-10 350mA and 150mA Boost
Converters in Single Package

LT1944 | 1.2t015 34 0.35 Off-Time 20 <1 MSOP-10 Dual 350mA Boost
Converters in Single Package

LT1945 | 1.2t015 +34 0.25 Off-Time 20 <1 MSOP-10 Dual 250mA, +34V Boost
Converters in Single Package

LT1947 2.6t06 34 1.10 3MHz 9.5mA <1 MSOP-10 Triple Qutput for TFT-LCD

Applications

Contact your local Linear Technology sales office for a data sheet and evaluation samples. For more information, visit our web site at www.linear.com.
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White LED Backlight

Bright, color LCD displays are quickly becoming the norm for Li-lon-Powered Driver for Four White LEDs
handheld devices. These displays typically use white LEDs to
provide backlighting, with larger displays requiring 4 or more LEDs

to achieve the desired brightness. Linear Technology offers a wide No Schottky
range of low noise, high-efficiency switching regulators and 22pH Olte
inductorless DC/DC converters designed specifically for driving SvToSV | ;/J
white LEDs. ~
. . . . . SW Vout ;//\‘4
The LT3465 is a switching regulator designed to drive up to 6 LEDs " ;/;\,,
in series, providing inherently matched LED current and brightness. 4 'NLT3465 ;/J —trr
With an integrated switch and Schottky diode and housed in theutdownand _"T_ i oTRL 3 e mhtas
ThinSOT package, the LT3465 offers a compact solution for handheld D'g”m'”g
. . . . ontrol GND 109
applications. Features of the part include: T
» Integrated 400mA switch and Schottky diode - -
» High efficiency: up to 81%
» Drives up to 6 LEDs
» 1.2MHz switching frequency
High Voltage, High Current White LED Drivers
Part Vin Vour | Max. Switch | Max No. of | Dimming | Frequency lg Isp
Number (V) (V) | Current (mA) | White LEDs | Control (MHz) (uA) | (uA) | Package Comments
LT1615 [1.2to15| 34 300 8 PWM PFM 20 <1 ThinSOT Constant-Current/
Off Time
LT1932 |1.0t0o10| 34 400 8 PWM 1.2 1.2 <1 ThinSOT | Low Noise, 80% Efficiency,
Ideal for 4-8 LEDs
LT1937 [25t010| 34 400 4 PWM 1.2 1.9 <1 | ThinSOT, | Low Noise, 84% Efficiency,
SC70 Ideal for 2-4 LEDs
LT3465/A [2.71016 | 30 400 6 PWM 1.2/2.2 2 <1 ThinSOT | Low Noise, 80% Efficiency,
Ideal for 2-6 LEDs
LT1618 |[1.6t018| 34 1.5A 20 PWM 1.4 1.8 <1 MSOP-10 | Constant-Current/Voltage,
Ideal for 8+ LEDs

For driving LEDs in parallel, Linear Technology offers arange of low
noise inductorless DC/DC converters. The LTC3202 is a 125mA
inductorless DC/DC designed to drive up to 8 white LEDs in parallel
from a single cell Li-lon battery. Features of the part include:

» Drives up to 8 white LEDs

* Low noise

» Dimming control through an integrated 2-bit DAC

 MSOP-10 package

Low Noise, Inductorless White LED Drivers

Part Vin Conversion | Max. Switch | Max. No. of | Dimming | Frequency I Isp

Number (V) Ratio Current (mA) | White LEDs Control (MHz) (mA) | (pA) Package
LTC3200-5 | 2.7to 4.5 1:2 100 6 PWM 2 8 <1 ThinSOT
LTC3200 27t045 1:2 100 6 PWM 2 8 <1 MSOP-10
LTC3201 2.7104.5 1:2 100 6 DAC 1.7 6.5 <1 MSOP-10
LTC3202 2.7t04.5 1:1.5 125 8 DAC 1.5 5 <1 | DFN, MSOP-10
LTC3205 2.71t04.5 1:1.5 250 6 + 3 RGB SPI* 1 50 <1 QFN-24

* Serial Peripheral Interface

Contact your local Linear Technology sales office for a data sheet and evaluation samples. For more information, visit our web site at www.linear.com.
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RF PA Power and Control

Portable communications devices of all
types require the ability to accurately
monitor the RF power emitted by the
Power Amplifier (PA). The LTC5508 is a
temperature compensated RF power
detector with >40dB dynamic range for
300MHz to 3GHz applications. Available
in the tiny SC70 package, it requires a
fraction of the PCB space needed by a
discrete design and consumes 9 times less
supply current. Features of the partinclude:

» Wide frequency range up to 7GHz
* 40dB dynamic range

* Low power: 55QuA

» SC70 package

For GSM and GPRS applications, Linear

Technology manufactures a range of dual
band RF PA power detect and control ICs
designed to operate over a wide range of
frequencies (800MHz to 2.7GHz) and to

control any RF PA.

300MHz to 7GHz RF Power Detector

33pF | LTC5508
RF V,
INPUT_| I_ RRN - TCC vee
100pF = 0.14F
—{em  ewjl— T e it
DISABLE [ENABLE SHON VOUT f— vyt

RF PA Power Controllers
Part No. Package RF PA Compatible/Comments
LTC1757A | 8-, 10-Lead MSOP Legacy RF PA such as RF3103
LTC1758 8-, 10-Lead MSOP | Slow Turn on RF PAs such as PF08123,
RF3160, CX77304, RF3160
LTC1957 8-, 10-Lead MSOP Fast Turn on RF PAs such as RF3108,
PF0819B, RF2138/RF2140
LTC4400 ThinSOT Fast Turn on RF PAs such as RF3108,
PF0819B, RF2138/RF2140
LTC4401 ThinSOT Slow Turn on RF PAs such as PF08123,
RF3160, CX77304, RF3160
LTC4402/3 | 8-,10-Lead MSOP | EDGE/TDMA (ANSI-136), AM Modulation

RF Power Detector/Demodulators

Part Frequency Sensitivity

Number Main Application Range at 900MHz VsuppLy Isuppy | Package

LTC5508 | 802.11a,b, g, 802.15, ISM 300MHz to 7GHz | 23mV/dB at Pjy =—16dBm | 2.7Vto 6V | 550pA SC70
CDMA, WCDMA, GSM, WLAN

LTC5505 ISM, CDMA, WCDMA, 300MHz to 3.5GHz | 9mV/dB at Py =—16dBm | 2.7Vto6V | 550pA | ThinSOT

GSM, WLAN
LTC5507 | Lower Frequency Detection 100kHzto 1GHz | 17mV/dB at Pjy =—16dBm | 2.7Vto 6V | 550pA | ThinSOT

U.S. Sales Offices

NORTHWEST REGION
(408) 428-2050 (San Jose)
(503) 520-9930 (Portland)

SOUTHWEST REGION
(949) 453-4650 (Orange Co.)

CENTRAL REGION
(847) 925-0860 (Chicago)
(440) 239-0817 (Cleveland)

(818) 703-0835 (Los Angeles)

North American
Distributors

ARROW (800) 777-2776
DIGI-KEY (800) 344-4539

NORTHEAST REGION
(978) 656-4750 (Boston)
(215) 638-9667 (Philadelphia)

SOUTHEAST REGION
(972) 733-3071 (Dallas)
(919) 677-0066 (Raleigh)

NU HORIZONS (888) 747-6846
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