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INTRODUCTION

Today’s handheld products require extremely small and
low profile power management solutions. Consumers expect
long battery life, so maximum efficiency is essential.
Sensitive wireless receivers in close proximity to switching

regulators pose potential interference issues.

Linear Technology’s high performance analog ICs provide
efficient system solutions for battery charging and
management, USB support, system power regulation, display
drivers, LED drivers, SIM and Smart Card interface,
photoflash power and RF PA power supply and control.

Linear Battery Chargers

LTC ®4095: USB Li-lon/Polymer Battery Charger in 2mm x 2mm DFN
LTC4075HVX: High Voltage Dual Input Li-lon/Polymer Battery Charger

We manufacture a comprehensive line of high performance battery chargers for
any rechargeable battery chemistry, including Lithium-lon, Lithium-Polymer, Lead
Acid and Nickel-Based. Our linear battery charger ICs are completely autonomous

LINEAR BATTERY CHARGERS

This selection guide features recommended Linear
Technology solutions for a wide range of portable

electronics functions.

For information on our latest products, visit our

website at www.linear.com

LTC4095: Actual Size,
Complete Solution

LTC4075HVX: Actual Size,
Complete Solution

in operation and offer many standard features for battery safety and management,
including on-chip battery pre-conditioning, status signaling, thermal regulation and

NTC thermistor interface.

500mA Single-Cell Li-lon Charger

ViN
4.3V -5.5V N BAT
LTC4095
W HPWR CHRG [ 1T i m
SUSP  NTC
PROG
GND %1.74k

)
b T &

Dual Input Battery Charger for Single-Cell Li-lon

800mA (WALL)
WALL LTC4075HVX 500mA (USB)
ADAPTER DCIN BAT —l
usB . USBIN | 4.9V
PORT _LMJF USB L SINGLE CELL
Li-lon BATTERY
F— IDC ITERM
GND

For a more detailed review of Linear Technology's extensive portfolio of battery chargers, see the Battery Charger Solutions Brochure.
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LTC4054L

Maximum
Charge
Current (A)

Input Voltage
v)

4.251t06.5

Number
of Cells
(Series)

Cell Type

Pass Element

Internal

Charge
Termination

C/10

Package

ThinSOT™

LTC1734L

4.55t08

External

Microcontroller

ThinSOT

LTC4065L/X

3.7510 5.5

Internal

Timer + C/10

2x2 DFN-6

LTC4080/X*

3.7510 5.5

Internal

Timer + C/10

3x3 DFN-10, MSOP-10

LTC4056*

45t06.5

External

Onboard Timer

ThinSOT

LTC1734

455108

External

Microcontroller

ThinSOT

LTC4065*

3.7561t05.5

Internal

Timer + C/10

2x2 DFN-6

LTC4065-4.4*

3.7510 5.5

Internal

Timer + C/10

2x2 DFN-6

LTC4065A*

3.7510 5.5

Internal

Timer + C/10

2x2 DFN-6

LTC4069*

3.7510 5.5

Internal

Timer + C/10

2x2 DFN-6

LTC4069-4.4*

3.751t0 5.5

Internal

Timer + C/10

2x2 DFN-6

LTC4054*

4.2510 6.5

Internal

C/10

ThinSOT

LTC4054X*

4.2510 6.5

Internal

C/10

ThinSOT

LTC4057*

4.251t06.5

Internal

Microcontroller

ThinSOT

LTC4059*

3.75t08

Internal

Microcontroller

2x2 DFN-6

LTC4059A*

3.75t0 8

Internal

Microcontroller

2x2 DFN-6

LTC4058*

4.2510 6.5

Internal

C/10

3x3 DFN-8

LTC4058X*

4.2510 6.5

Internal

C/10

3x3 DFN-8

LTC4068*

4.2510 6.5

Internal

C/x

3x3 DFN-8

LTC4068X*

4.25106.5

Internal

C/x

3x3 DFN-8

LTC4075*
LTC4075X*

43108

Internal

C/x

3x3 DFN-10

LTC4075HVX*

4.3 t0 5.5

Internal

C/x

3x3 DFN-10

LTC4078*
LTC4078X*

4.310 56.5™

Internal

C/x

3x3 DFN-10

LTC4076*

43t08

Internal

C/x

3x3 DFN-10

LTC4077*

43t08

Internal

C/10

3x3 DFN-10

LTC3550-1*

43t08

Internal

C/x

3x5 DFN-16

LTC3550"

43108

Internal

C/x

3x5 DFN-16

LTC3552-1*

425t08

Internal

C/x

3x5 DFN-16

LTC3552*

425108

Internal

C/x

3x5 DFN-16

LTC4095*

4.3t056.5

Internal

Timer + C/10

2x2 DFN-8

LTC4064*

4.2510 6.5

Internal

Timer + C/10

MSOP-10

LTC4061*

45108

Internal

Timer + C/x

3x3 DFN-10

LTC4061-4.4*

45t08

Internal

Timer + C/x

3x3 DFN-10

LTC4062*

43t08

Internal

Timer + C/x

3x3 DFN-10

LTC4063*

43t08

Internal

Timer + C/x

3x3 DFN-10

LTC4096*

4.2510 5.5

Internal

C/x

3x3 DFN-12

LTC4096X*

4.251t0 5.5

Internal

C/x

3x3 DFN-12

LTC4097*

4.2510 5.5

Internal

C/x

2x3 DFN-12

LTC4053"

4.2510 6.5

Internal

Timer + C/10

MSOP-10, 3x3 DFN-10

LTC4052

4.5t010

Internal

Timer + C/10

MSOP-10

LTC1733

45t06.5

Internal

Timer + C/10

MSOP-10E

LTC4060

4.5t010

External

DeltaV,t, T

3x5 DFN-16, TSSOP-16




BATTERY CHARGERS WITH PowerPath CONTROL 03

USB Power Managers: Battery Chargers with PowerPath™ Control

LTC4088: High Efficiency Battery Charger/USB Power Manager LTC4088: Actual Size

Complete Solution
LTC4090: USB Power Manager with 2A High Voltage Bat-Track™ P

Buck Regulator

Our PowerPath products allow the load to be powered from both V, and LTC4090: Actual Size
the battery, allowing for shorter charging times, “instant-on” operation Complete Solution
(even with a dead or missing battery) and more flexibility for the portable

device designer. Other key features include standalone operation and

thermal regulation.

High Efficiency Battery Charger/USB Power Manager USB Power Manager with 2A High Voltage Bat-Track Buck Regulator
| o= 6.84H
WALL @" X BOOST Sw g
3.3uH HIGH (6V-38V) & PO
L i - VOLTAGE INPUT Y T g - 224F
i 1 SYSTEM \ WALL T HvoUT |—= =
usB "}—'f Vus SW Vour LOAD 5 S =
] ADAPTER \ . s
10F D0 IN HVPR s
< o us | a7y LTC4090 i
oo LTC4088 BAT T 3 ¢9—1om
—| CHRG = Ve ouT 4.7yF
33V LDO3V3 = 10uF ==
CLPROG  PROG C/X GND NTC TR o -
1pF A L ’—I ’_I
> i-
_I—O'“JFT 2Q S0k Samo Li-lon .[ RT CLPROG  GND  PROG
s + 25k 402k iZk l fook
- 270pF ___L_o.wF | 1 1 1 T Li-lon BATTERY
[ Vour (TYP) | AVAILABLE INPUT
VT + 0.3V HV INPUT
5V USB ONLY
Vgar BAT ONLY
Max. Max. IBAT
Charge  Charge Power Number of Standby Drain
Current  Current Manager Cells Current  Current Charge Rosion)
Part No. Wall (A) USB (mA) Topology Input Voltage (V) (Series) (uA) (uA) Termination Ideal Diode Package
USB Power Managers: Li-lon/Polymer Linear Battery Chargers with PowerPath Control
LTC4055 1 500 Linear 431t05.5 1 50 2.5 Timer + C/10 200mQ 4x4 QFN-16
LTC4089* 1.2 500 Linear 4.35 to 5.5 USB, 1 50 2.5 Timer + C/10 215mQ 3x6 DFN-22
6-36V, 40V max wall <50mQ (opt.)
LTC4089-5 1.2 500 Linear 4.35 to 5.5 USB, 1 50 2.5 Timer + C/10 2156mQ 3x6 DFN-22
6-36V, 40V max wall <50mQ (opt.)
LTC4089-1*t 1.2 500 Linear 4.35 t0 5.5 USB, 1 50 2.5 Timer + C/10 215mQ 3x6 DFN-22
6-36V, 40V max wall <50mQ (opt.)
LTC4090* 1.2 500 Linear 4.35 t0 5.5 USB, 1 50 2.5 Timer + C/10 215mQ 3x6 DFN-22
6-38V, 60V max wall <50mQ (opt.)
LTC4067 1.25 500 Linear 4.351t05.5 1 52 2.5 Timer 200mQ 3x4 DFN-14
<50mQ (opt.)
LTC4066 1.5 500 Linear 43t05.5 1 50 2.5 Timer + C/10 50mQ 4x4 QFN-24
LTC4066-11
LTC4085 1.5 500 Linear 43510 5.5 1 50 2.5 Timer + C/10 215mQ 3x4 DFN-14
LTC4085-11 <50mQ (opt.)
LTC4088* 1.5 700 Switching 4.25105.5 1 25 1 Timer + C/x 180mQ 3x4 DFN-14
LTC4088-1* <50mQ (opt.)
LTC4088-2*

* Bat-Track adaptive output control
1 4.1V cell voltage

For a more detailed review of Linear Technology's extensive portfolio of battery chargers, see the Battery Charger Solutions Brochure.



2A Synchronous Li-lon Battery Charger

iy
4.5V-5.5V

10pF

LTC4001
LTC4001-11

1.5uH

Cell Type

Li-lon

Battery Cells
(series)

Max
Charge

Current (A)

Input
Voltage

Autonomous NiMH/NiCd Battery Charger

45 <V <34V

4.2V
Li-lon

Onboard
Charge
Termination

Timer

Standalone

NiCd
Up to 16-Cell

Integrated
Power
FETS

Thermistor

Interface Package

3x3
QFN-16

LTC4002

Li-lon

Timer

3x3 DFN-10,
SO-8

LTC4010

NiMH
NiCd

-dv, dT/dt, T, t

TSSOP-16

LTC4011

NiMH
NiCd

-dv, dT/dt, T, t

TSSOP-20

LTC4006

Li-lon

Timer + C/10

SSOP-16

LTC4007

Li-lon

Timer + C/10

SSOP-24

LTC4008

LTC4100

Li-lon, NiMH,
NiCd,

Sealed Lead
Acid

Veat Range

v)

7-26
(>2-cell Li-lon)

4-18 Ni & SLA

2-6 Li-lon

Standalone

Max
Charge
Current (A)

Serial
Bus Type

SMBus 1.1

External, pC

Single or Dual
Battery Pack

Float Voltage
Accuracy

SSOP-28

Safety AC Present

Limits (V&I) Output Package

SSOP-24

LTC4101

3.5-26
(1-cell Li-lon)

SMBus 1.1

SSOP-24

LTC1760

5-28

SMBus 1.1

TSSOP-48

LTC1960

6-28

SPI*

SSOP-36




Ideal Diode: 2.6A; 28mVgyp

STAT is High When
BAT is Supplying
Load Current

To Load

Forward Reverse
Integrated = Max Input Forward ON Leakage  Supply
Part No. Diode MOSFET MOSFET Current (A) Voltage (V) Voltage Resistance Current Current  Package

LTC4411 Single  P-Channel 1 26-55  28mV 140me 10A 350A ThinSOT
LTC4412 Single | P-Channel || 2.5-28 20mVv || 13pA ThinSOT

LTC4412HV  Single  P-Channel 25-36  20mV  Contoller SA  18)A  ThinSOT

|||||

LTC4413-21"  Dual P-Channel 25-55  28mV  100mQ TpA 20pA  3x3DFN-10
18V OVPIT

LTC4414 Smgle P-Channel 3-36 22mV Controller 33LA MSOP-8

ot oa rowrs o7  iso zmv comer aa e weorro

External Max Power Supply ORing Made Ideal
Part No. Ideal Diode MOSFET Current (A) Input Voltage (V) Package i =

LTC4350 N-Channel ~ >5 15-12 SSOP 16

LT®4351  Single  N-Chamel  >5"  12-18 MSOP-10 |
o el N o~ o8
MSOP- 8
LTC1473 Dual N-Channel  >5* | 475-30  SSOP-16
oL o Noww a5 280 ssomds |

LTC2952** Dual N-Channel > 5" 2.7-28 TSSOP-20
4x4 QFN

L TC4354 Dual Channel > 5" -12 to -80 2x3 DFN-8,
SOIC-8

L TC4355 Dual Channel >5* 9-80 3x4 DFN-14,
SOIC-16




500mA USB to 7V DC/DC Converter

Powered USB
4.35V-5.25V

Patho. W VW oty Py b b

(T340 25-55 “25-55 _| 300KHz 10 21z MSOP-10

LTC3426 1.6-4.3 | 2.25-5.5 1.2MHz ThinSOT

LTC3442 2.4-5.5 | 2.4-5.25 300kHz to 2MHz 3x4 DFN-12

LTC3443 2.4-55 24-5.25 600kHz 3x4 DFN-12
LTC3458/L | ViN-7.5/6 1417 | 400KHz to 1.5MHz 3x4 DFN-12




PMICs - Switchmode PowerPath Manager Topology

LTC3555: High Efficiency Switchmode USB Power Manager + Battery Charger + Triple Step-Down DC/DC + LDO

PMICs - SWITCHMODE PowerPath MANAGER TOPOLOGY

Power management integrated circuits (PMICs) address battery charging and provide multiple system rails in

portable products. Switchmode power management enables higher charge currents from both wall adapter and

USB-based power sources.

High Efficiency USB Power Manager + Triple Buck + LDO

07

LTC3555: Actual Size
Complete Solution

43?\/8?/[;/\?;\5 l] ©—uss COMPLIANT ~r > [gAS[;{(SST)EM Switching Regulator Efficiency to
STEP-DOWN System Load (Pg,/Pgs)
-ﬁ“v" &—>| REGULATOR sl _]_
R 100
s s - BE%E\F/{Y ov —| !1 OPTIONAL )
>3 CHARGER '—l %
I A |
CHARGE = < 70
LTC3555 ~ 2 Liion g
N A € BAT =3.3V
'7 U—JT_ 3.3V/25mA _|RTC/LOW s *
ALWAYS ON LDO > bOWER LOGIC 2
0.8V T0 3.6V/400mA ]
] TRIPLE O r—————[vewory | 32
ENABLE HIGH EFFICIENCY ~~~,_0:8V TO 3.6V/400mA Vs = 5V
CONTROLS ~ 7 STEP-DOWN Vo 10 laT= OmA
SWITCHING 0.8VT0 3.6V/1A CORE o 10xMoDE
REGULATORS RST »| WPROCESSOR 0.01 01 1
I%G PORT « - e e
Li-lon/ Max
Number of Polymer Charge
Part No. Regulators = Buck(s) Buck-Boost LDO(s) Charger Current Ideal Diode Vin (V) Interface Package
Switchmode PowerPath Management Integrated Circuits (PMICs)
LTC3566* 2 - 1A 3.3V/256mA  Linear 1.5A Int + Ext (Opt.) 4.25t05.5 Simple  4x4 QFN-24
LTC3567* 2 - 1A 3.3V/25mA  Linear 1.5A Int + Ext (Opt.) 4.25t05.5 [°C 4x4 QFN-24
LTC3555 4 1A, 400mA x2 - 3.3V/256mA  Linear 1.5A Int + Ext (Opt.) 4.3t0 5.5 [2C 4x5 QFN-28
LTC3556* 4 400mA x 2 1A 3.3V/25mA  Linear 1.5A Int + Ext (Opt.) 4.25t05.5 [°C 4x5 QFN-28
* Future product. Contact LTC for availability.
Switching PowerPath System ADVANTAGES
C FROM AC ADAPTER System power available as soon
i , as input supply available (even
”] T D [ with dead or missing battery)
USB CURRENT LIMIT == Most efficient use of available
out -~ Lo 2.5W USB power
e ==l
i SYSTEM Best thermal performance of any
LOAD
! f USB power manager
(;) 25mV "‘: —é—
GATE —_ P
CC/CY REGULATOR []_|E 'y USB charge current not limited
A IDEAL DIODE - to 500mA (limited to ~ 2.3W)
! {
BAT ! — Lo
T 1
+
= Li-lon




PMICs - LINEAR PowerPath MANAGER TOPOLOGY

PMICs - Linear PowerPath Manager Topology

LTC3557/-1: Linear USB Power Manager with Li-lon/Polymer Charger, LTC3557: Actual Size
Three Step-Down Regulators + LDO Complete Solution

Power management integrated circuits (PMICs) address battery charging and multiple
system rails in handheld portable products. Linear power management allows seamless
transitions and manages power flow between input sources such as a wall adapter,
USB port and Lithium battery to the system load.

USB Power Manager + Triple Buck + LDO Input and Battery Current vs
HV SUPPLY Load Current
8V TO 38V (EB ) HIGH VOLTAGE 600 _
(TRANSIENTS BUCK DG/DC? :PROG = gk2k \ L
T0 GOV) ? 500 CLPROG = IN .
100mA/500mA _ 400
1000mA H £
USB OR ” | v £ 300
5V ADAPTER out o
o £ 200
+ CO/oV f 100
CHARGER | —
CHARGE W /< ﬂ_ SINGLE CELL N
I i- I
LTC3557/LTC3557-1 NTC ‘_@ _-I_-_ L 10 WALL = 0V (DISCHARGIﬁg»
= 0 100 200 300 400 500 600
ALWAYS ON LDO — 3.3V/25mA ILoAD (MA)
— TRIPLE HIGH EFFIGIENCY. [ " " > 0.8V t0 3.6V/600mA
RST «— STEP-DOWN Y YY"\ ().8V to 3.6V/400mA
SWITCHING REGULATORS | ~~~~,, (g 10 3.6V/400mA
Li-lon/ Max
Number of Polymer Charge PowerPath Ideal
Part No. Regulators Buck(s) LDO(s) Charger  Current Topology Diode  ViN (V) Interface Package
Linear PowerPath Management Integrated Circuits (PMICs)
LTC3456 3* 150mA, 200mA - - - - - 1.8to55 - 4x4 QFN-24
LTC3455 3 400mA, 600mA*™*  Controller Linear 500mA  Linear - 271055 - 4x4 QFN-24
LTC3557 4 B600mA, 400mA x 2 3.3V/25mA  Linear 1.5A Linear Int+ Ext 2.7t0 5.5 - 4x4 QFN-28
LTC3557-1*** Opt) 38 maxt
! See table below for compatible high voltage buck regulators
* Includes 50mA Hot Swap™ controller
** May be increased to 1A with additional components
*** 4 1V battery float voltage
Efficiency
Input V=12V,
Voltage, Vour=5V lsy (A)/ Switching Reference Inductor Output
Part No. Max (V) loyr=1A lour (A) Frequency Voltage (V) Size (uH) Capacitor 1, lsp (MA)  Package
High Voltage Buck Regulators (compatible with LTC3557/-1)
L T3505 3.6-36,40 87% 1.75/1.2 300k-8MHz  0.78 6.8 10pF-cer  2mA <2uA 3x3 DFN-8
LT3480 3.6-38,60 90% 3/2 200k-2MHz  0.79 4.7 22uF-cer  70pA <1pA 3x3 DFN-10,
MSOP-10E
LT3481 3.6-34,36 90% 3.2/2 300k- 1.26 4.7 22uF-cer  50pA <1pA 3x3 DFN-10,

2.8MHz MSOP-10E



PMICs - LINEAR PowerPath MANAGER TOPOLOGY

PMICs - LINEAR BATTERY CHARGER (CHARGER-FED) TOPOLOGY

PMICs - Linear PowerPath Manager Topology

Linear PowerPath System

FROM AC ADAPTER
@RI ;

ADVANTAGES

System power available as soon

1 1
E r4 — — — — — — — — — — — — — — — - - — — i as input supply available (even
o i | e vouace S, i with dead or missing battery)
LT L -
! - | PUCKRERIATOR i T More efficient use of 2.5W USB
:_ = I power than charger fed topology
)-—I . .
BveR Easily accommodates different
HVPR =
,_I_EI 2 ¥ charge rates from USB to
o] ;i L i wall adapter
- = HV buck adaptive output control
"] FROM USB [1 I a gl ; E]OUT enables efficient charging from
" | uss curmenTimiT | 4 SYSTEM an HV supply
¢ ? LOAD
(1 25mv "': L
GATE I
[ %
A IDEAL DIODE iy
Y {
BAT ¢ — L
J— a
il— Li-lon
PMICs - Linear Battery Charger (Charger-Fed) Topology
LTC3559: Linear USB Battery Charger with Dual Buck Regulators LTC3559: Actual Size

Power management integrated circuits (PMICs) address battery charging and provide
multiple system rails in portable products. A high level of integration is offered in a small
footprint, with small total solution size and ease-of-use.

USB Charger Plus Dual Buck Regulators

USB (4.3V T0 5.5V)

OR AC ADAPTER patas 1
=
J:_
T 174k
DIGITAL
CONTROL

Vee

NTC

PROG

CHRG
SusP
HPWR
EN1
EN2

MODE
GND

BAT
PVin
LTC3559
SW1
FB1
SwW2
FB2
EXPOSED
PAD

Complete Solution

Buck Regulators

_i__l

UP TO 500mA Efficiency vs | o,p
e
SINGLE 100
. Burst Mode
Li-lon CELL 90 ti
ol (2.7VT0 4.2v) T

Pulse Skip
2.5V Mode

400mA

EFFICIENCY (%)
S

Vout =25V
PViy = 4.2V

0.1 1 10 100 1000
ILoaD (MA)

09



10 PMICs - LINEAR BATTERY CHARGER (CHARGER-FED) TOPOLOGY SYSTEM POWER - SYNCHRONOUS STEP-DOWN REGULATORS

PMICs - Linear Battery Charger (Charger-Fed) Topology

Li-lon/

Number of Regulator Input Polymer Max Charge PowerPath
Part No. Regulators Voltage (V) Buck(s) LDO(s) Charger Current (mA)  Topology Package
Power Management Integrated Circuits (PMICs), Charger-Fed Topology
LTC4080 1 2.7-4.5 300mA - Linear 500 - 3x3 DFN-10
LTC4081 1 2.7-4.5 300mA - Linear 500 - 3x3 DFN-10
LTC3550/-1 1 2.5-5.5 600mMA - Linear 950 - 3x5 DFN-16
LTC3559 2 3.0-4.2 400mA x 2 - Linear 950 - 3x3 QFN-16
LTC3552/-1 2 2.5-5.5 400mA / 800mA - Linear 950 - 3x5 DFN-16
Battery/Charger-Fed System ADVANTAGES
@FRO'V' AC AQ‘}PTER Small, low component count

1

[ . ) .

"] FROMUSB | L v Simple and inexpensive
i No additional loss when running from battery
[
= | [ BAT .
L ]
¢ ﬁ SYSTEM
L Li-lon o
Els T

System Power - Synchronous Step-Down Regulators

. . o . Complete Solution
We offer a broad line of high performance buck (step-down) switching regulators with

integrated synchronous switches for maximum battery run time.

LTC3410: 2.25MHz, 300mA Synchronous Step-Down Regulator in SC70 LTC3410: Actual Size @

Efficiency and Power Loss vs
Load Current

100 1
2.25MHz, 300mA Synchronous Step-Down Regulator
2 o 3
S }
= = 4.7uH
5 i Vin Vin SW Vour
= 2.7V -5.5V 2.5V/
i 0.01 5 LTC3410 300mA
8} % 4.7uF RUN
n e T o Vi 474F
w 0001 = T
= GND
0.0001 J:—
0.1 1 10 100 1000

LOAD CURRENT (mA)



Pate W0 v o @0 _Froqvorcy _Etconcy 1,00 Packge
LTC3549 | 1.6-5.5 | 0.6-56.5 0.25 | 2.256MHz ||| 2x3 DFN-6

LTC3405A .5-5. 0.8-5.5,1.375, 1.5, 1.8 0.30 . ThinSOT

LTC3410/B ?2;25 SR ESR o TS, 0.30 SC70

I T O T TS W W T
own  tess  omss  om  ismw @ w  caome
s 2seo  oses  om  iawe  sw o woea
rcsiows 2565 0855,12,15,18 Gewk e meor |
comes  2sss  oses  om  cxws  sw w0 mweor
oo 2sss  osss  om  isemws x|

o 2ess  oses i cxww s a0 caome
e esss  oses 1z aekoems sw  m Tweor
owes  2sss oses 125 anekoams ssh o oADAOMoRt
coa 2sss  oses 125 anskoams ssh o odDeoeont
ooz 2855 oses oo wekoams st 0 od0aisTsson
oons  emss oses 4o wekoams sn o Tesorw

i
L
o 2505 oess w0 asewoams om0 meor
|
i

High Efficiency Quad Buck Converter

CER
= 474




3

LT1940
LT1940L

LT3510

Synchronous Buck-
Boost and Step-Down

Synchrol

4-5. 2.2-5.25, 400mA Buck-Boost
0.6V to 5.25 and 200mA Buck

1.2/1.8/2.8 400mA Switcher and
Fixed Dual 150mA LDO®s

0.8-5.5 1A Switcher and
300mA VLDOM

.5-5. 0.6-5.5 0.3/0.3

Quad Synchronous
Step-Down

Synchronous Step-
Down, Step-Up

Synchronous Step

Dual Synchronous
p-Down

Dual Synchronous
Step-Down
Dual Sync us

Step-Down

Dual Synchronous
Step-Down

Syncl ous Buck-
Boost, Buck

Dual Synchronous
Step-Down

Dual Synchronous

Step-Down

[°C Quad Synchronous  2.7-5.5
Step-Down

Triple Sy
Step-Down

Dual Step-Down

Dual Step-Down

Dual Step-Down

Dual Step-Down

62-5.5 400mA-Step-Down
1.8-5.5 600mA (lg,,)-Step-Up

0.8-5.5 0.30/0.20 x 2/0.10
0.6-5.5 1-Switcher Dual
300mA VLDOs!"

0.6-5.5 0.8/0.4
5.5/ 0.6/0.6
5&1.8

0.6-5.5 0.6/0.6

0.6-5.5 0.8/0.8

2.2-5.25 1A Buck-Boost and

0.8V-5.25 600mA Buck

0.8-5.5 1.4/0.8
0.8-5.5 1.6/1.0

0.6-5.5 0.8/0.8/0.8

1.25-0.9V,, 1.4/1.4
1.25-0.9V,, 1.4/1.4

0.8-0.9V,, 2.0/2.0
3.0/3.0

0.425-5.5 2x 0.60/2x 0.40
[

2.25MHz

2.25MHz

2.25MHz 70/825

1.2/2.3MHz

2.25MHz

2.25MHz

2.25MHz 40/500

100kHz
-2.0MHz

600kHz
-4.0MHz

600kHz
-4.0MHz

2.25MHz

250kHz
-1.6MHz

3x3 QFN-10

2x2 DFN-8

3x3 DFN-10

2x3 DFN-8

3x3 QFN-16

3x3 QFN-16

3x4 DFN-14

wZ
%)
DO
9%
Z —
o
m

3x3 DFN-8

MSOP-10E,
3x3 DFN-10

MSOP-10E,
3x3 DFN-10

4x4 QFN-24

TSSOP-20E,
3x5 DFN-20

TSSOP-20E,
3x5 DFN-20

3x3 QFN-20

3x3 QFN-16

TSSOP-16E
TSSOP-16E
TSSOP-20E

TSSOP-20E

<
@
o
v



CHARGE PUMP DC/DC CONVERTERS - BUCK & BUCK-BOOST SYSTEM POWER - BUCK-BOOST DC/DC CONVERTERS

System Power - Charge Pump DC/DC Converters - Buck & Buck-Boost

LTC3240: Low Quiescent Current 150mA Buck-Boost Charge Pump

Our family of charge pump regulators features the widest selection of simple and compact inductorless DC/DC converter designs.
These converters can be used to step-down or step-up/down an input voltage. By eliminating the inductor, these switched capacitor
converters provide small solution footprints and a simple design. Furthermore, by incorporating Spread Spectrum technology on-chip,

both input and output noise are significantly reduced.
Efficiency vs Input Voltage

100
Li-lon to 3.3V at Up to 150mA 90

LTC3240: Actual Size

4—LDO to Doubler Complete Solution
Mode (V)y Falling)

|_1|“|F_| S gg ILoap=40mA
2.7V 4\2\7 v, 4 vC+ \goéj\; % gg A
MTETECR R
_L T GND I T In Rising
_ 10
OFF |ON — SHDN 0
18 23 28 33 38 43 48 53 58
INPUT VOLTAGE (V)
Part No. Vin (V) Vour (V) Max lout (mA) Frequency la (IsuppLY) Isp Package
Regulated Charge Pump Converters (Step-Down)
LTC1503-1.8 2.4-6 1.8 100 600kHz 25pA 5uA MSOP-8, SO-8
LTC1503-2 2.4-6 2 100 600kHz 25pA 5pA MSOP-8, SO-8
LTC1911-1.5/1.8 2.7-5.5 1.5/1.8 250 1.5MHz 180pA 10pA MSOP-8
LTC3250-1.2/1.5 3.1-5.5 1.2/1.5 250 1.5MHz 35pA <1pA ThinSOT
LTC3252* 2.7-5.5 0.9-1.6 2 x 250 1MHz-1.6MHz B60pA <1pA 3x4 DFN-12
LTC3251-1.2/1.5* 2.7-5.5 0.9-1.6,1.2/1.5 500 1MHz-1.6MHz 9uA <1pA MSOP-10
Regulated Charge Pump Converters (Buck-Boost)
LTC3240-2.5 1.8-5.5 2.5 150 1.2MHz B5pA TpA 2x2 DFN-6
LTC3240-3.3 1.8-5.5 3.3 150 1.2MHz B5pA 1pA 2x2 DFN-6

*Spread Spectrum Technology

System Power - Buck-Boost DC/DC Converters

LTC3533: 2A Buck-Boost Synchronous DC/DC Converter

We offer the industry’s broadest line of buck-boost synchronous DC/DC converters. With their unique four MOSFET switch
configuration, they can seamlessly transition from step-down mode, through 100% dropout operation and then to step-up mode
to allow a fixed output voltage even when the input voltage fluctuates above or below the output.

2A Wide V, Synchronous Buck-Boost Efficiency vs |,

2.24H 100

[_r\r'\r\r\j 90 it
W1 R 80 -+ BurstMode
Vout _ ',' Operation :
2.4V 4\23 *—1PViy PVout [—¢ o 3.3V 5 0 7 LTC3533: Actual Size
- L —I Sauok Seaok | 1A 5 UL 29v Complete Solution
Vin Vout s 2 s I\
LTC3533 47pF o Vi = 2.2V
b 4 = V=39V
OFF[oN —] RUN/SS FB & IN =3
330pF 30
107k "1y 2
i Ry Ve L
10pF = — azpr 11 —— 100yF 10
|— 0
0.1 1 10 100 1000 10000
BT 01uF OUTPUT CURRENT (mA)
Al
33.2k SGlN 2 PlGNlD 200k | $ 200k
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400mA Micropower Synchronous Step-Up DC/DC Converter

L1
10pH

Vin
1Vto 1.6V

OFF | ON

1uF




Patnewnm voureen w 068 oupu Discomes_Packze

LT3464 2.3-10 0.085
LT3460 2.5-16 36 0.3

mets1 s s

LTC3427 1.8-5
LTC3426/L 0.85-5 5.25

O 3/0.075

wew s W os

wowon  0ss s oo awe

Constant Off-Time

APC

1.4MHz

0.5 1.2MHz
0.5 1MHz

Yes

o e mwor

Constant Off-Time 25
1 .BMHz A -

ThinSOT
SC70, ThinSOT

o - mesor
I e b e e - e e
[ [ M O TR - N N S L S
vosmo  omas o o

Yes
Yes

SC70

2x2 DFN-6
2x2 DFN-6

ThinSOT

ER
Gews - meor

[ T O S i

ceuswe 15 o
LTC3527/-1 0.7-5.25 5.25
LTC3528/B 0.7-5.25 5.25

|—|

LTC3402

075

|20

1.2MHz

300kHz - 3MHz

5MHz

15 300kHz 3MHz
1.5 . 5MHz

300kHz - 3MHz

oss s
dows wese s zoiaw m

To oss ss
LTC3421 0.5-4.5 5.25
LTC3428 1.6-4.5 5.25

o osas s

|2o
3.0
0

300kHz - 3MHz
300kHz - 3MHz

OMHz

8MHz

Yes
Yes

O 80/0.40 1.2/2.2MHz 12pA
1MHz 12

3x3 DFN-8, MSOP-8

3x3 QFN-16

Dual Output Boost 3.3V, 1.8V
1.6V - 3.2V
+




16 MULTIOUTPUT BOOST REGULATORS CHARGE PUMP DC/DC CONVERTERS - STEP-UP OR INVERTING

System Power - Multioutput Boost Regulators

Switch Vout (MAX) Output
Part No. Configuration Vin (V) v) Isw (A)* Frequency la Disconnect = Package

Multioutput Boost Regulators

LTC3450 Triple Output 1.4-4.6 +5, £15 0.09 550kHz 75pA Yes 3x3 DFN-16
LT1944-1 Internal, Dual 1.2-15 34 0.1/0.18 Constant Off-Time 20pA - MSOP-10

L T3463 Internal, Dual 2.4-15 +40 0.25/0.25 Constant Off-Time 20pA - 3x3 DFN-10
LTC3537 Internal + LDO 0.7-5 5.25 0.60/0.10 2.2MHz 30pA Yes 3x3 QFN-16
L T3463A Internal, Dual 2.4-15 +40 0.25/0.40 Constant Off-Time 40pA - 3x3 DFN-10
L T1945 Internal, Dual 1.2-15 +34 0.25/0.25 Constant Off-Time 20pA - MSOP-10

L T1944 Internal, Dual 1.2-15 34 0.35/0.35 Constant Off-Time 20pA - MSOP-10

LT3472/A Internal, Dual 2.2-16 +40 0.35/0.40 1.2MHz 2.8mA - 3x3 DFN-10
LTC3527/-1 Internal, Sync Dual 0.7-5.25 5.25 0.80/0.40 1.2/2.2MHz 12pA Yes 3x3 QFN-16
LT3487 Internal, Dual 2.3-16 +30 0.75/0.90 2MHz 3.7mA - 3x3 DFN-10
LT1947 Internal, Dual 2.6-8 34 1.10 3MHz 9.5mA - MSOP-10/E
LT3471 Internal, Dual 2.4-16 +40 1.3/1.3 1.2MHz 2.56mA - 3x3 DFN-10

*louT ~ 0.65 Isw x (VIN / Vour). Estimate may vary depending on external component values.

System Power - Charge Pump DC/DC Converters — Step-Up or Inverting

LTC3221: Micropower, Regulated Charge Pump in 2mm x 2mm DFN
LTC3203: 500mA Low Noise Dual Mode Charge Pump
LTC3204/B: Low Noise, Miniature 2mm x 2mm DFN Regulated Charge Pump Doubler

Our family of charge pumps includes the widest selection of simple
and compact inductorless DC/DC converter designs. These step-up

converters offer low ripple and can be used to boost or invert an input 500mA Low Noise Dual Mode Charge Pump
voltage. By eliminating the inductor, these switched capacitor converters oFFJon T 1| Vour Select
provide small solution footprint and a simple design. SN .
Viy=2.7-5.5V o Vour
Vi Vour T 500mA
LTC3221: Actual Size g1 LTC3203 op b 104F
Complete Solution B B 22F L
MODE GND[—
LTC3203: Actual Size |
Complete Solution
e LTC3204/B: Actual Size
" .
£ =1 Complete Solution Micropower 2mm x 2mm Pump Low Noise, Miniature 2mm x 2mm DFN

Regulated Charge Pump Doubler

1uF
|—| |—| 2.20F
c” c* Vour |_| |_| Vour
Vin Viv  Vour 60mA L. S\Q\h; vc_ VC+ 5y
il T 150mA
2.20F LTC3221-X 4.7)F IN out T m
GND I 2.2uF LTC3204-5/ 2.20F
= LTC3204B-5 |
T . GND L
OFF|ON ——] SHDN b =

OFF |ON —— SHDN




LTC1502-3.3

Vin Range (V)

3.3

Max
lout (MA)

Frequency

500kHz

Isp (WA)

Package

MSOP-8, SO-8

LTC1517-3.3

3.3

700kHz

ThinSOT

LTC1517-5

5

800kHz

ThinSOT

LTC1522

5

700kHz

MSOP-8, SO-8

LTC1556

5

650kHz

SSOP-20

LTC1262

12

300kHz

SO-8, PDIP-8

LTC1928-5

5

550kHz

ThinSOT

LTC1754-3.3

3.3

600kHz

ThinSOT

LTC3204-3.3

3.3

1.2MHz

2x2 DFN-6

LTC3204B-3.3

3.3

1.2MHz

2x2 DFN-6

LTC1754-5

5

600kHz

ThinSOT

LTC1514

3orb

650kHz

SO-8

LTC1515

3.30r5

650kHz

S0-8

LTC1516

5

600kHz

SO-8

LTC1682

3.3, 5, Adj

550kHz

MSOP-8, SO-8

LTC1263

12

300kHz

SO-8

LTC3221

Adjustable

600kHz

2x2 DFN-6

LTC3221-3.3

3.3

600kHz

2x2 DFN-6

LTC3221-5

5

600kHz

2x2 DFN-6

LTC1751-3.3

3.3

800kHz

MSOP-8

LTC1751

Adjustable

PFM

MSOP-8

LTC1751-5

5

PFM

MSOP-8

LTC1983-3

-3

900kHz

ThinSOT

LTC1983-5

-5

900kHz

ThinSOT

LTC3200

Adjustable

2MHz

MSOP-8

LTC3200-5

5

2MHz

ThinSOT

LTC3201

Adjustable

1.8MHz

MSOP-10

LTC3202

Adjustable

1.6MHz

3x3 DFN-10, MSOP-10

LTC3204-5

5

1.2MHz

2x2 DFN-6

LTC3204B-5

5

1.2MHz

2x2 DFN-6

LTC3203B

Adjustable

1MHz

3x3 DFN-10

LTC3203-1

45,5

1MHz

3x3 DFN-10

LTC3203B-1

4.5,5

1MHz

3x3 DFN-10




)

3.3V, 20mA Supply with Shutdown 3.3V, 300mA Supply from Li-lon Battery
0.1yF

Vin —L
3.75V - 20V —

Li-lon Battery
sy L

Dropout
Voltage
(@lout)
Part No. Vin (V) Package

LT8009 ~ 1.6-20  0.6-20 ] SC-70-8, 2x2 DFN-6

LT3020 : ' 5,1. 3x3 DFN-8

LT3027 . . ' 3x3 DFN-10, MSOP-10
| | | | | 3x4 DFN-12, TSSOP-16

LT3028

LTC1844  1.6-65 . j, 1.5,1.8,25,2.8,33  ThinSOT

LT1962 | | | | | 5,1.8,25,3,33,5 MSOP-8

LTC3025  09-55  04-36 2x2 DFN-6

LTC3035 --.

LTC3025-1  0.9-55  0.4-3.6 00 2x2 DFN-6
\--..
. ,15,18,25,3, 33,5

LT1964 (1.9 to 22) to 00 -340 30 <1 Adi., -5 ThinSOT
(-20) -20)




Micropower Low Noise Boost Converter

15pH

Vin

VOUT(MAX) (V)

Output
Isw (A)* Frequency la (UA) Disconnect Package

Uowsa  is-ss 0 oo Comwtottes 0 v ot
we eato oo commottes  m  ve  msor
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IR
LR
:
EC T
[ TSP
2w

:
e 2o 4

2.4-15
2.4-15

5-12
2.2-16
2.2-16
2.4-16

.9-10
2.4-16
2.3-16

+40
+40
7
+34
4
+40
4
0
+30

oz comortoe  m - saomo
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Boost and Inverting DC/DC Converter for CCD Bias

- L s+
gt o+ o+ o+
s T .
S S S
O+ o+ o+
A e
Eo+ o+ o+ o+
Fo+ o+ o+ o+

Output
‘m la (HA)

e 230w oo cossottms 2 v mwsor
o 0w  wwew o ssomws |
w om cwsmowtme 2 - weoew |
s 25 w0 omxnmed  cosmottes @ - oapan
7 S S C N 7 S O —
e w0 om  awamwe s - medr

LT3466-1 7-24 40 0.32x2 1 OMHZ 3x3 DFN-10,
TSSOP-16E

LT3498 12 |_| 0.25/0.40 OMHZLNAPCT  1.65mA Yes  2x3DFN-12
LT1617/-1  1.2-15 || 0.35/0.10 Constant Of-Tme 20 - ThinsOT

LT3467 2

s e s e awe w e saoms
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Li-lon Driver for Ten White LEDs

SHUTDOWN AND
DIMMING CONTROL

Frequency Isp
Part No. ViN (V) Voutmax) (V) lsy (A) Dimming Control (MHz) (uA) Package

w22 o2 om0 woieww 2320w s
e oo s w0 mwo 2 12 meor
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HIGH CURRENT (100mA TO 2A) LED DRIVERS LOW NOISE, INDUCTORLESS WHITE LED DRIVERS

High Current (100mA to 2A) LED Drivers for PhotoFlash/Torch Lighting

LTC3454: 1A Synchronous Buck-Boost High Current LED Driver

High current inductor-based switching LED drivers feature various topologies such as buck-boost or boost and

provide tiny, efficient high power LED camera flash and video light solutions for DSC and cell-phone applications.
LTC3454: Actual Size
Complete Solution

1A Synchronous Buck-Boost High Current LED Driver LED Power Efficiency vs Viy
100
I gp = 150mA
VIN SUH 95 LED
1-CELLT| IT 1A S w \/\
Li-lon 10pF rm—| j__qu i = Iugp = 1A
27V-42v L Vv  SWi SW2  Vour =S //34/ (Z) 85 LED
LED w8
EN1 — (TORCH) ‘u_f 75
LTC3454 EN2 [— (FLASH) .
IsEr1
1V Iser1 20,5k £
0.1pF i 60
L GND 3.65 27 31 35 39 43 47 51 55
+ L = Vin (V)
Max. LED Dimming Frequency
Part No. Vin (V) Voutmax) (V)* Current (A) Control (MHz) la (MA) Isp (MA) Package
High Current (100mA to 2A) LED Drivers for PhotoFlash/Torch Lighting
LTC3454 2.7-5.5 5 1 PWM, Analog 1 0.8 <1 3x3 DFN
LTC3453 2.7-5.5 5 0.5 PWM, Analog 1 2.5 <6 4x4 QFN-16
L T1618 1.6-18 34 0.5 PWM, Analog 1.4 1.8 <1 MSOP-10
LT3486 2.5-24 36 0.5 1000:1 PWM 200kHz to 2MHz 9 <1 3x5 DFN-16, TSSOP-16E
LTC3452 2.7-5.5 5.5 0.4 PWM, Analog 1 0.6 <1 4x4 QFN-20
LTC3490 1.0-38.2 4 1 PWM, Analog 1.3 1 <50 3x3 DFN-8, SO-8
LT3477 25-25 42 2 PWM, Analog 200kHz to 3.5MHz 5 <1 4x4 QFN-20, TSSOP-20E
LT3479 2.5-24 40 2 PWM, Analog 200KHz to 3.5MHz 6.5 <1 3x4 DFN-14, TSSOP-16

*Output voltage and current depends on the choice of LED

Low Noise, Inductorless White LED Drivers

LTC3218: 400mA Single-Wire Camera LED Charge Pump

Our family of inductorless charge-pump-based LED driver products features a range of performance options, the smallest footprint
and highest efficiency. The ICs efficiently drive low, medium and high current white LEDs for a wide range of camera flash applications.

400mA 1-Wire Camera LED Driver Efficiency vs V|
2.20F
100 -,
|_| |_| LTC3218: Actual Size
90 . - .
Vin o oM Complete Solution
2.9V 45V r Vin CPO | g w0
el LTc3218 3 Wil 5
T 3 — z
= : = o
w
DISABLED reyaprep — | ENF LED +’/\\/’LED e
DISABLED rEypprep — | ENT - ml T o015 ~J e
= A R R
IseTeIseTT = - N -—= 150mA
ENF | ENT Iep | © — 300mA
0 | 0 | 0(SHUTDOWN) gLy 29 31 33 35 37 39 41 43 45
0 1| 100mA (TORCH) 1o Vi (V)
1| 0 | 290mA j_L
1 1| 390mA (FLASH)




Max. . No. Operating
Conversion Total LED of White Dimming Efficiency  Frequency lq Isp
Part No. Vin (V) i Current (mA) Control (%) (MHz) (mA)  (pA) Package

c0s er4s e w6 w02 8o mesor
oo eras we w6 mwo o0 2 s e
voen was we W o me 0w e o weew

LTC3202 2.7-4.5 1x/1.5x 125 DAC . 3x3 DFN,
MSOP 10

LTC3218 2.9-45 1x/2x Resstor/PWM |_ 2X3 DFN-10

N T s - kLo o L [ P T P
doer eas wase @0 e mesrw 00 6w oo
dows ota wase mo T eesrw © 00 03 25 saomwn

LTC3216 2.9-4.4 | 1x/1.5x/2x 1000 1 | Resistor/PWM | 90 <25  3x4 DFN-12

Li-lon to Six White LEDs and OLED/LCD Bias

20mA OFF fon- OFF fon”
SHUTDOWN SHUTDOWN I
AND AND ! )
DIMMING CONTROL | |l“
CONTROL o1l

Number Max. No.
Internal of of White Dimming Frequency
Switches  lisw) (A) Displays LEDs Control (MHz) Package

LT3466 . 2 x 0.32 2 PWM, Analog . 3x3 DFN-10, TSSOP-16E
LT3466-1 . 2x0.32 2 PWM, Analog . 3x3 DFN-10, TSSOP-16E
LTC3452 .7-5. i 1.1 2 PWM, Analog . 4x4 QFN-20
LT3486 . 2x13 2 PWM, Analog . 4x3 DFN-16, TSSOP-16E
. T3498 . 2 PWM, Analog . <1 2x3 DFN-12

2

LT3497 . 2x0.30

250:1 True Color . 2x3 DFN-10



24 MULTIDISPLAY INDUCTORLESS LED DRIVERS

Multidisplay Inductorless LED Drivers

LTC3207: 600mA Universal Multioutput LED/CAM Driver LTC3207: Actual Size
Complete Solution

LTC3208: 1A High Efficiency 5-Display LED/CAM Driver

Our family of inductorless, multidisplay charge pump-based LED drivers features the highest

Ie?/el. of integration, smallest footprlnt and highest efflc.:le.ncy. Inc.jl\./l.dual dlsplgy driver outputs LTC3208: Actual Size

eliminate the need for ballast resistors. These ICs optimize flexibility for designers of portable Complete Solution

products, ranging from fully featured, multidisplay cellular phones to high current/high resolution

camera flash modules.

4-LED MAIN, 2-LED SUB, Dual RGB and Camera Light

2.2)F 2.2uF

ih fh

IR @0 .. ... ... - iciicccicmoaseccccesaammamecaa..

VBAT__‘_-EZTUF VBATLT°32°7CPO f lfl%l%l% l%l% l%l%l% l%l%l% l%

DVee —¢———— BVee ]’
0.1pF
= ULED1-12 2 ; : : ; ;
2 ------------------ dessssnnsnslcccscsnnnnnnnnnn LI —
12c —4»| SCL/SDA
CAM
ENABLE |DISABLE —>| ENU
Low [Hi —>{ CAMHL  @p

|||—

High Current, High-Efficiency 5-Display LED Driver
2.2F 2.2F

l_{ l—l l_{ }—l MAIN SUB CAMERA RGB AUX
.

Vear VBar1 CPO
4.7yF Vpat2
1 LTC3208

VBat3
1’C —»| SCL/SDA MAIN1-4
SUB1-2
ENABLE |DISABLE »{ ENRGBS CAM1-4
RGB
AUX1-4

GND

24, Bk% J:_




MULTIDISPLAY INDUCTORLESS LED DRIVERS

Multidisplay Inductorless LED Drivers

Conversion
Ratio

1x/1.5x/2x

1x/1.5x

1x/1.5x/2x

1x/1.5x

1x/1.5x/2x
1x/1.5x/2x

1x/1.5x/2x

1x/1.5x/2x

Part No. Viy V)
Multidisplay Inductorless LED Drivers
LTC3230 2.7-5.5
LTC3205 2.8-4.5
LTC3219*** 2.9-55
LTC3206 2.8-4.5
LTC3210/-1 2.9-4.5
LTC3209-1 2.9-4.5
L TC3209-2 2.9-4.5
LTC3207*** 2.9-6.5
LTC3207-1**

L.TC3208 2.9-4.5

1x/1.5x/2x

Max
Total LED Number
Current of

(mA) Displays
125 2
250 3
250 3
400 3
500 2
600 3
600 3
600 4
1000 5

Display
Types

Main, SUB +
2 LDOs

Main, SUB,
RGB

Main, SUB,
RGB

Main, SUB,
RGB

Main, CAM
Main, CAM,

Aux
Main, CAM,
Aux

Main, Sub,
CAM, RGB

Main, SUB,
CAM, RGB,
Aux

Max. No.
of White
LEDs

4 +1

5+3+3

4+2+3

4+2+3

441

6+ 1
+1

5+ 2%
+1

442+
1" +6

4+2+4
+3+4

Dimming
Control

1-wire

[2C

[’C

SPI*

1-wire

[2C

[’C

[’C

[2C

Operating
Efficiency
(%)

91

90

93

90

93
94

94

90

90

XENON PHOTOFLASH CHARGERS

Frequency

800kHz

1MHz

850kHz

TMHz

800kHz
850kHz

850kHz

850kHz

850kHz

Q
(HA)
400
70
400
180

400
400

400
400

250

<3

<1

<2

<1

<3
<3

<3

<2

<1

SD
(LA)

Package

3x3 QFN-20

4x4 QFN-24

3x3 QFN-20

4x4 QFN-24

3x3 QFN-16
4x4 QFN-20

4x4 QFN-20

4x4 QFN-24

5x5 QFN-32
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* Serial Peripheral Interface (SPI)
** High current LED =200-400mA
*** Universal LED configuration for high flexibility

Xenon Photoflash Chargers

LT3585: Actual Size
Complete Solution

LT3585: Photoflash Capacitor Chargers with Adjustable Input Current and Integrated IGBT Drive

Our growing portfolio of photoflash chargers provides effective and low profile solutions to power a
Xenon flashlamp. These monolithic chargers have current ratings from 225mA to 2A, can operate from
input voltages as low as 1.8V and are available in DFN, MSOP or ThinSOT packages. They require very
tiny transformers, charging a 220uF capacitor to 320V from 5V in as little as 3.7 seconds.

LT3585-1 Charging Waveform
Normal Input Current Mode

Photoflash Charger With Adjustable I

VAT 1:10:2
2 A4 OR —¢ -
170 2 Li-lon 4-7UF 1 D ™
=
3 ) +|  s0pF e
—— PHOTOFLASH 21
T~
CAPACITOR 600V A -
50V/DIV
Vear - SW TRIGGER T
—e—{ DONE GND 4 FLASHLAMP
—— CHRG/IADJ =
Vi TE vy LT3585-1 c
I
=S 0:224F L IGBTPWR 500mA/DIV
= —— IGBTIN  IGBTPU
| TO GATE OF IGBT Vpar = 3.6V 1sec/DIV
IGBTPD VW\—e Couyr = 50pF

20Q TO
160Q —



LT3585-0/-1/-2/-3 15-16

0.55/0.25/0.4/0.8

2x3 DFN

asavzs e
|—
veve  asi

dow sa e am s a e

1.4/1.0/0.7/2

1.4/0.7/1.0

>75%

>80%

3x3 DFN

ThinSOT

n———

\

\

Part No. Interface | Vin (V)

LTC3445

LTC3562

25 5.5

—||

2.85-5.5

Vour (V)

0.85-1.55

0.43-5.5

12C Controllable Buck Regulator with Two LDOs

lout (A)

0.6x2
0.4x2

12C BUS

C
Vg or GND

Frequency

1.56MHz

2.25MHz

705k 604k

503k 604k

NBATT_FAULT

0.85V-1.55V

1.3V

Efficiency |Q Isp Package

93%

95%

1050

100pA

<1pA

<1pA

4x4 QFN-24

3x3 QFN-20




SIM & SMART CARD POWER

SIM & Smart Card Power

LTC4558 - Dual SIM/Smart Card Power Supply and Interface

SIM and smart card interface ICs provide power conversion and
signal-level shifting for subscriber identity modules (SIMs).
In addition, they feature internal level translators that allow
controllers operating with low voltage supplies to interface with

RF PA POWER

Dual SIM/Smart Card Power Supply

DVge VBATT
1.4V T0 4.4V 3V TO 6V

lower voltage smart card readers. Battery run time is maximized
with low operating and shutdown currents and board area is
minimized with compact packaging.

LTC4558: Actual Size

Complete Solution

Deactivation Sequence

RSTX
5V/DIV

CLKX
5V/DIV

1/0X
5V/DIV

DVge
L 0.1pF == 0.1uF
1: DVee VBaTT _-IT-_ &
CLKIN 1/0A B 110
RSTIN RSTA + RST  1.8v/3v
SIM
DATA CLKA ~ CLK  ARDA
CLKRUNA  Vcca _f_ Vee
HCONTROLLER CLKRUNB 14 GND
GND %_L os
ENABLEA W= =
ENABLEB V(e T | Vee
CSEL CLKB (C:z CLK  1.8v/3v
SIM
VSELA  RSTB T RST  CaRD B
VSELB 1/0B 110
LTC4558 GJN_D
c5
Controller
Vce Range (V) la (UA) Isp (UA) Package
2.0-55 60 <1 SSOP-16/-24
1.45-4.4 32 <1 SSOP-16
1.2-4.4 20 <1 3x3 QFN-16
1.7-5.5 250 <1 4x4 QFN-24
1.2-5.5 65 <1 3x3 QFN-16
1.4-5.5 65 <1 3x3 QFN-20
1.7-5.5 250 <1 5x5 QFN-32
_ 14 <1 ThinSOT

2B
Cuccx = 11F 10ps/DIV
SIM

Part No. Vin (V) Voltage (V) lout (MA)
SIM and Smart Card Power

LTC1755/6 2.7-6 3/5 65
LTC1555L/1.8 25-6 1.8/3/5 50
LTC4555 3-6 1.8/3 50
LTC4556 2.7-55 1.8/3/5 50
LTC4557 2.7-55 1.8/3 50
LTC4558 2.7-6.5 1.8/3 50
LTC1955 2.7-45 1.8/3/5 50
LTC1986 2.6-4.4 3/5 10

RF PA Power

LTC3444 - Micropower Synchronous
Buck-Boost DC/DC Converter for HSDPA

We offer high slew rate, high efficiency

2.2uH

Micropower Synchronous Buck-Boost DC/DC Converter

i i A ° Vour
PA power supplies. Key features include L J 0.8V-4.2V
high output current up to 600mA and T swi W2 < 340k 400mA
high efficiency monolithic synchronous Viy * T_ Vi L1c3444 Vour 4.7F
topologies. Input voltage ranges are all AT _L SHDN FB
4 4
Li-lon compatible. Li-lon T~ T F GND Ve —1 "__|:
S 267K B 205k
LTC3444: Actual Size & & & & ad
Complete Solution v =
DAC CONTROL
Part No. Topology Vin (V) Vour (V) lout (A) Frequency Efficiency la (UA) Isp (MA) Package
RF PA Power
LTC3444 Buck-Boost 2.7-5.5 0.5-ViN 0.40 1.5MHz 95% 700 <1 3x3 DFN-8
LTC3403  Buck with Bypass Transistor 2.5-5.5 0.3-ViN 0.60 1.5MHz 95% 20 <1 3x3 DFN-8
LTC3408 Buck with Bypass Transistor 2.5-5.5 0.3-ViN 0.60 1.5MHz 95% 1.5mA <1 3x3 DFN-8
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300MHz to 7GHz RF Power Detector

Dynamic
Detector Type Frequency Range Supply Voltage Supply Current

W Dpriomwgsle  Loia s aroaw  mem  babma
oot bsttorw/Comparter_ soOMsto7ore sson ar-ssvama wmor
o omwiakeon  voweoion e aeow aw  wer
T LowOrmloobeecr  sweotw oo ersamv 7w pason

LT05533 Dual Precision Schottky 300MHz to 11GHz 44dB 2.7-6V 450pA 3x4 DFN-12
Peak Detector (Each Detector)

LTC5532 Precision Schottky Peak 300MHz to 12GHz 42dB 500pA ThinSOT
Detector

LTC5531 Precision Schottky Peak 300MHz to 7GHz 42dB 6% 500pA ThinSOT
w/Offset & S/D

LTC5530 Precision Schottky Peak 300MHz to 7GHz 42dB 2.7-6V 500pA ThinSOT
w/Gain Adj. & S/D
LTCS508  Schottky Peak Detector  300MHzto 7GHz ~ 44dB 55004 2@ SCT0

LTC5509  Schottky Peak Detector ~ 300MHzto 8GHz ~ 36dB 2.7-6V 580A 2x25C70
LTC507  Schottky Peak Detector  100kHz to 1GHz 4848 550uA - ThinSOT

LTC5505 Low-Cost Schottky 300MHz to 3GHz 44dB 2.7-6V 500pA ThinSOT
Peak Detector

RF PA Compatible/comments

EDGE/TDMA (ANSI-136), AM Modulation




Sales Offices

NORTH AMERICA

GREATER BAY AREA

Bay Area

720 Sycamore Dr.
Milpitas, CA 95035
Tel: (408) 428-2050
Fax: (408) 432-6331

Sacramento

2260 Douglas Blvd., Ste. 280
Roseville, CA 95661

Tel: (916) 787-5210

Fax: (916) 787-0110

PACIFIC NORTHWEST

Denver

7007 Winchester Cir., Ste. 130
Boulder, CO 80301

Tel: (303) 926-0002

Fax: (303) 530-1477

Portland

5005 SW Meadows Rd., Ste. 410
Lake Oswego, OR 97035

Tel: (503) 520-9930

Fax: (503) 520-9929

Salt Lake City
Tel: (801) 731-8008

Seattle

2018 156th Ave. NE, Ste. 100
Bellevue, WA 98007

Tel: (425) 748-5010

Fax: (425) 748-5009

SOUTHWEST AREA

Los Angeles

21243 Ventura Blvd., Ste. 238
Woodland Hills, CA 91364
Tel: (818) 703-0835

Fax: (818) 703-0517

Orange County
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Irvine, CA 92618

Tel: (949) 453-4650

Fax: (949) 453-4765

San Diego

5090 Shoreham Place, Ste. 110
San Diego, CA 92122

Tel: (858) 638-7131

Fax: (858) 638-7231

CENTRAL AREA

Chicago

2040 E. Algonquin Rd., Ste. 512
Schaumburg, IL 60173

Tel: (847) 925-0860

Fax: (847) 925-0878

Cleveland

7550 Lucerne Dr., Ste. 106
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Tel: (440) 239-0817

Fax: (440) 239-1466

Columbus
Tel: (614) 488-4466

Detroit

39111 West Six Mile Road
Livonia, Ml 48152

Tel: (734) 779-1657

Fax: (734) 779-1658

Indiana
Tel: (317) 581-9055

Kansas
Tel: (913) 829-8844

Minneapolis

7805 Telegraph Rd., Ste. 225
Bloomington, MN 55438

Tel: (952) 903-0605

Fax: (952) 903-0640

Wisconsin
Tel: (262) 859-1900
NORTHEAST AREA

Boston
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North Chelmsford, MA 01863
Tel: (978) 656-4750

Fax: (978) 656-4760

Connecticut
Tel: (860) 228-4104

Philadelphia

3220 Tillman Dr., Ste. 120
Bensalem, PA 19020

Tel: (215) 638-9667

Fax: (215) 638-9764

SOUTHEAST AREA

Atlanta
Tel: (770) 888-8137

Austin

8500 N. Mopac, Ste. 603
Austin, TX 78759

Tel: (512) 795-8000

Fax: (512) 795-0491

Dallas

17000 Dallas Pkwy., Ste. 200
Dallas, TX 75248

Tel: (972) 733-3071

Fax: (972) 380-5138
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Tel: (954) 473-1212

Houston

1080 W. Sam Houston Pkwy., Ste. 225
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Tel: (713) 463-5001

Fax: (713) 463-5009

Huntsville
Tel: (256) 881-9850

Orlando
Tel: (407) 688-7616

Raleigh

15100 Weston Pkwy., Ste. 202
Cary, NC 27513

Tel: (919) 677-0066

Fax: (919) 678-0041

Tampa
Tel: (813) 634-9434

ASIA

CHINA

Linear Technology Corp. Ltd.
Units 1503-04, Metroplaza Tower 2
223 Hing Fong Road

Kwai Fong, N.T., Hong Kong

Tel: +852 2428-0303

Fax: +852 2348-0885

Linear Technology Corp. Ltd.
Room 902, Evergo Tower
1325 Huaihai M. Road
Shanghai, 200031, PRC

Tel: +86 (21) 6375-9478

Fax: +86 (21) 5465-5918

Linear Technology Corp. Ltd.

Room 816, 8/F

China Electronics Plaza B

No. 3 Dan Ling Rd., Hai Dian District
Beijing, 100080, PRC

Tel: +86 (10) 6801-1080

Fax: +86 (10) 6805-4030

Linear Technology Corp. Ltd.
Room 2604, 26/F

Excellence Times Square Building
4068 YiTian Road, Futian District
Shenzhen, 518048, PRC

Tel: +86 755-8236-6088

Fax: +86 755-8236-6008

JAPAN

Linear Technology KK

8F Shuwa Kioicho Park Bldg.
3-6 Kioicho Chiyoda-ku
Tokyo, 102-0094, Japan

Tel: +81 (3) 5226-7291

Fax: +81 (3) 5226-0268

Linear Technology KK

6F Kearny Place Honmachi Bldg.
1-6-13 Awaza, Nishi-ku
Osaka-shi, 550-0011, Japan

Tel: +81 (6) 6533-5880

Fax: +81 (6) 6543-2588

Linear Technology KK
7F, Sakuradori Ohtsu KT Bldg.

3-20-22 Marunouchi, Naka-ku Nagoya-shi,

460-0002, Japan
Tel: +81 (52) 955-0056
Fax: +81 (52) 955-0058

KOREA

Linear Technology Korea Co., Ltd.
Yundang Building, #1002
Samsung-Dong 144-23
Kangnam-Ku, Seoul

135-090 Korea

Tel: +82 (2) 792-1617

Fax: +82 (2) 792-1619

SINGAPORE

Linear Technology Pte. Ltd.
507 Yishun Industrial Park A
Singapore 768734

Tel: +65 6753-2692

Fax: +65 6752-0108

TAIWAN

Linear Technology Corporation
8F-1, 77, Nanking E. Rd., Sec. 3
Taipei, Taiwan

Tel: +886 (2) 2505-2622

Fax: +886 (2) 2516-0702
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FINLAND

Linear Technology AB
Teknobulevardi 3-5

P.O. Box 35

FIN-01531 Vantaa
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Tel: +358 (0)9 2517 8200
Fax: +358 (0)9 2517 8201

FRANCE

Linear Technology S.A.R.L.
Parc Tertiaire Silic

2 Rue de la Couture, BP10217
94518 Rungis Cedex

France

Tel: +33 (1) 56 70 19 90

Fax: +33 (1) 56 70 19 94

GERMANY

Linear Technology GmbH
Osterfeldstrasse 84, Haus C
D-85737 Ismaning
Germany

Tel: +49 (89) 962455-0

Fax: +49 (89) 963147

Linear Technology GmbH
Haselburger Damm 4
D-59387 Ascheberg
Germany

Tel: +49 (2593) 9516-0
Fax: +49 (2593) 951679

Linear Technology GmbH
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Tel: +49 (0)7021 80770
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ITALY

Linear Technology Italy Srl
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Tel: +39 039 596 5080

Fax: +39 039 596 5090

SWEDEN

Linear Technology AB
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SE-164 40 Kista
Sweden

Tel: +46 (8) 623 16 00
Fax: +46 (8) 623 16 50

UNITED KINGDOM

Linear Technology (UK) Ltd.
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Tel: +44 (1628) 477066

Fax: +44 (1628) 478153



TECHNOLOGY

Linear Technology Corporation
1630 McCarthy Bivd.
Milpitas, CA 95035-7417
Tel: 1-800-4-LINEAR
(408) 432-1900
Fax: (408) 434-6441
www.linear.com
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