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Battery Chargers for NiMH and Li-lon

= Precision Constant-Current/Constant-Voltage Control Compact Li-lon Cell Phone Charger (0.8A)

= Only One Low Cost Resistor Required to Program Charge Current 03

= Tiny, Thermally Enhanced Packages Vi MBRM1‘30T3 VBRIN20T3
Toaﬁg¥ FJ L Cin* " LT1571-5 "
LT1510/LT1512/L T1571: T
= High Switching Frequency for Small Inductor Size Voo = PROG  BOOST
= High Efficiency Current Mode PWM 3 0.33uF
= Battery Negative Terminal May Be Tied Directly to Ground 100k ‘”9'%009 mv{ |— Ve SENSE
= LT1571 Has Preset Outputs: 4.1V, 4.2V, 8.2V, 8.4V CHARGE = = = - CAP ot
COMPLETE — ° SELECT -°
rIr- BAT -
LTC1730 Pulse Charger, LTC1731/ carit Lo Uan o
. BATTERY L-F-1 2 L =
LTC1732 Linear Chargers: = = = 7
" Programmable Charg‘e Termination Timer *:gg:(LI?R%T\Amls\RTig'-\I1g(EJRﬁ'JW I: E;U2RFAC:E'\|/|c?HUTNT0 8A CHARGING CURRENT,
* End of Charg_e Detection Output COILTRONICS TP1 SERYIES,u1duH,T.rgmm HEIG&-ﬁ (<0.5A CHARGING CURI%ENT)
= Automatic Trickle Charge of Low Voltage Cells ***PANASONIC EEFCD1B220 ——
= Fixed Outputs for Li-lon Cell Voltages
= Automatic Battery Refresh (LTC1730/LTC1732)

Battery Temperature Sensing (LTC1730) 500mA Li-lon Charger

Vin
5V T0 15V
* MBRM120T3
A
L 1
1k y S Rsense
cc 8 020 1pF
N SENSE - I:
T2 e P
CHRG DRV .l-—. §i9430DY
. LTC1731-4.2 , ¢IBAT=500mA
TIMER BAT
| PROG S
Criver |
O.1uF GND Rerog” —L. Li-ION 10uF
4 19.6k l CELL

= 1731TA01

*SHUTDOWN INVOKED BY FLOATING THE PROG PIN

Battery Charger Selection Guides

Characteristics LT1510-5 LT1512 LT1571-5 | LTC1730 LTC1731 LTC1732

Max Charging Current 1.5A 1A 1.5A 1A* 1A** 1A**

Switching Frequency/Type 500kHz 500kHz! 500kHz Pulse Linear Linear

Charges Li-lon Cells o o o o o o

Charges NiCd and NiMH o o o o o

Charge Completion Flag o o

Charge Termination Timer o o Vou

Automatic Trickle Charge o o o

Automatic Battery Refresh o o

Battery Temp Sensing o

Soft-Start with UVLO Vo o

Automatic Sleep Mode o o o Vo g Vo g

Vgar Maximum 20V 20v1t 20V 13.2V 15V 15V

Up to 28V Wall Adapter o o o

Packages SSOP-16 S0-8 SSOP-16 S0-8 MSOP-8 MSOP-10
SSOP-28 S0-8

*An external FET may be added for higher charge current  TCan be synchronized up to 800kHz

**Dependent upon external MOSFET selection TTSEPIC operation for step-up and step-down
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Low Voltage Step-Down DC/DC Converters
LTC1878: 600mA, Synchronous Buck Switching Regulator

= Industry’s Lowest Quiescent Current: 10pA
High Efficiency: Up to 95% .
Constant Frequency: 550kHz .
Wide Input Voltage Range: 2.65V to 6V .
Vouyt from 0.8V Up to Vi .

= No Schottky Diode Required

Selectable Burst Mode™ Operation
Low Dropout: To 100% Duty Cycle

Shutdown Mode lg: 1pA
8-Lead MSOP Package

Burst Mode is a trademark of Linear Technology Corporation.

Choose the Right Step-Down Converter for Your Phone*

Power Management and Signal Conditioning

InfoCard 19

Characteristics LTC1433/34 LTC1474/75 LTC1503 LT1612 LTC1701 LTC1771 LTC1877/78
Input Voltage Range 3Vto 13.5V 3Vto 18V 2.4V 1o 6V 2V 10 5.5V 2.5V 10 5.5V 2.7V to 20V 2.65V to 10V (LTC1877)
2.65V to 6V (LTC1878)
Max Qutput Current 450mA 300mA 100mA 500mA 500mA 5A** 600mA
Quiescent Current 470pA 10pA 25pA 150pA 135pA 10pA 10pA
Switching Frequency to 700kHz 50kHz to 200kHz 600kHz 800kHz 1MHz 100kHz to 250kHz! 550kHz
Synchronization Range to 700kHz 400kHz to 700kHz
Peak Efficiency 93% 92.5% >80% >80% 94% 93% 95%
Max Duty Cycle 100% 100% 100% 90% 100% 100% 100%
Other Features Low Noise Programmable No Inductor Synchronous <0.6cm? External FET Synchronous
Fixed Freq Current Limit Tiny Size Constant Freq Solution Soft-Start Constant Freq
Packages SSOP-16 MSOP-8 MSOP-8 MSOP-8 S0T-23 MSOP-8 MSOP-8
SSOP-20 S0-8 S0-8 S0-8 S0-8

*Other switching regulator controllers available for higher output current TFixed off-time device
**Select external FET for current range desired

High Efficiency Step-Down Converter

10pH*
Y Y YN

Vin 7
2,65V SYNG  sw ‘z’%t\';
TO6Y 10uF** 8], 20pF f :
CER ] ™ | 1c1878
= L T™
) 3 887k 1
It gnp VB =

220pF __TE—E JT-4

*TOKO D62CB A920CY-100M

**TAIYO-YUDEN CERAMIC LMK325BJ106MN

***SANYO POSCAP 6TPA47M

412k

1878 TAOT

Efficiency vs Output Load Current
(Burst Mode Operation Selected)
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LTC1503: High Efficiency Inductorless Step-Down DC/DC Converter

Single Li-lon to 2V DC/DC Converter

LTC1503-2
4 1 Vour =2V
v v
1-CELL Lirlon 0R L L 100F N o rﬂ]uF lout = 100mA

3-CELL NiMH L I 1uF_r3 C1 C2 F_ulF T =
- T T ct* cot |—T = =
5| o 7 5]
SHDN/SS GND o]
1 o
= &

= No Inductors Needed

= Low Power: 25pA Quiescent Current, 5pA in Shutdown
= Shutdown Disconnects Load from Viy
= Available with Fixed 1.8V or 2V Output
= Small MSOP and SO-8 Packages

1503-2 TAD1
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Efficiency vs Input Voltage
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*LOW DROPOUT VOLTAGE LINEAR REGULATOR
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Low Dropout Voltage Regulators
LT1761/LT1762/L T1962/LT1763: Ultralow Noise LDO Regulators with Lowest Quiescent Current

« Low Noise: 20pVrys (10Hz to 100kHz) ~ Choose the Right LDO Regulator for Your Application

. g""r?rrgrﬁ’toqﬁ;\ ?nog/; tfdgol;/\lv%ggsce”t Characteristics | LT1120A | LT1121 | LT1120 | LT1521 | LT1761 | LT1762 | LT1962 | LT1763
urrent, in Shutdow

= Low Dropout Voltage: 250mV to 350mV Max Output Current | 125mA | 150mA | 700mA 300mA 100mA | 150mA 300mA | 500mA

at Rated Load Supply Current 20iA | 30uA | 50pA 120A oA | 250 | 3opa | 30
. ?&bt'g %thFT'“y Ceramic Qutput Caps: Max Input Voltage | 36V | 30V | 30V 20V 20V | 20v 20V 20V

“ *
= Reverse Battery Protection Dropout Voltage 0.4v 0.42V 0.45V 0.5V 0.3V 0.35V 0.35V 0.35V
= No Protection Diodes Needed Packages SO-8 | S0-8 | SOT-223 | MSOP-8 | SOT-23 | MSOP-8 | MSOP-8 | S0-8
= Fixed and Adjustable Output Versions S0-8 S0-8
S0T-223

LT1761 Output Noise
(BW = 10Hz to 100kHz)

*At maximum output current.

1.5V Low Noise Supply

IN out
LT1761-BYP 0.01pF

avp k] 56.2k TmuF

ADJ

GND
243k
Cour=10uF  1ms/DIV J_
CNOlSE = 0-01|JF - - 1761 TAO1
SIM and Smart Card Interface
= >10kV ESD On All SIM/Smart Card Contact Pins 3V GSM Vi
= Short-Circuit and Overtemperature Protected CONTROLLER v LTC1555 2V 1010V SiM
» 3V - 5V Signal Level Translators > L P L oK
= Soft-Start Limits Inrush Current at Turn-On > 2an Rstl RST
> 3 DATA 1/0 14 110
LTC1555/L TC1556 Power Supply and Hoory  veo 12 Voo
Level Translators for 3V/5V SIM Cards Voo ¢ l_z Do [ iLm o 2 toma
= Step-Up/Step-Down Charge Pump Generates 5V i B c1* PR e M .
= Input Voltage Range: 2.7V to 10V LMo — "|“ W
= Very Low Operating Current: 50pA > 8wo e 4+— GND
= Very Low Shutdown Current: <1pA =
= 650kHz Switching Frequency
= Auxiliary 4.3V LDO or Power Switch (LTC1556)
= 16- and 20-Pin Narrow SSOP 3;"
LTC1755/LTC1756 Smart Card Interface S '
= Fully ISO 7816-3 and EMV Compliant PRESENT SWITCH 1 — 4
« Buck-Boost Charge Pump Generates 3V or 5V [ Py A P
= 2.7V to 6V Input Voltage Range N 1 B P
= Alarm Output Indicates Fault (LT1755) ! \i ” CZTJ ‘% o
= May Be Paralleled for Multiple Cards (LTC1755 1 NC/N
= Very Low Operating Current: 60pA ( ) ! = ol %%w LZ a0 DV %
* Very Low Shutdown Current: <2uA . L :O“FT ~f v wrermss o e LCONTROLLER
= 16- and 24-Pin Narrow SSOP GND Vg Vg C* f—=T 068F
AUX1 8 AUX1 AUXTIN 17
SMART CARD AUX2 1z AUX2 AUX2IN ::
1/0 110 DATA
RST n RST RIN 1
CLKJ 12 CLK CIN 13

1755 TAOT
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Boost DC/DC Converters
LTC1682: Low Noise Charge Pump with LDO Regulator

= Adjustable or Fixed Boosted Output:
2.5V t0 5.25V

= Low Output Noise: 60pVRrus

= Input Voltage Range: 1.8V to 4.4V

Power Management and Signal Conditioning

No Inductors Needed
Output Current to 50mA

InfoCard 19

= Low ESR, Low Value Ceramic Caps
= Doubler Charge Pump with Low Dropout Linear

Low Operating Current: 110pA

Low Shutdown Current: 1pA

Regulator Qutput

= 8-Lead MSOP and SO Packages

5V VCO Power Supply, Viy = 2.5V to 4.4V

5V
e y _ LOW NOISE
out
$4.7HF , ) é szF o
= ct SHDN |— SHUTDOWN
v LTC1682-5 =
25070 % Vin ALt F——gy c
aav | 022pr == LT
—I_ 5 ImF
47uF c” GND
T _-L L
LTC1682-5 Output Noise
60LVRMS
(100kHz BW)
100ps/DIV 1082608
High Efficiency Boost Converter Selection Guide
Characteristics LT1307 LT1308 LT1316 LT1610 LT1615 LT1615-1 LTC1682 LTC1751* LTC1754*
Input Voltage Range | 1Vto12V | 1Vto12V |1.65Vto8V| 1Vto8Y |1.2Vto15V | 1Vto 15V [1.8Vt04.4V | 2.7Vto 5.5V | 2.7Vto 5.5V
Max Switch Current 500mA 2A 500mA 450mA 350mA 100mA 50mA 100mA 50mA
Supply Current 50pA 140pA 33uA 30pA 30pA 30pA 110pA 20pA 13pA
Switching Frequency |  600kHz 600kHz 120kHz! 1.7MHz | to 1.4MHz! | to 1.4MHzf | 550kHz 800kHz 700kHz
Peak Efficiency 80% 91% 87% 7% 84% 84% 82% 82%
Other Features Low-Battery | High Power | Adj Current Tiny 34V Switch, | Single Cell | Low Noise | Soft-Start, Tiny Size,
Detector from Limit Components | Tiny Size Operation | 60uVgrms | Power Good Load
Single Cell Disconnect
Packages MSOP-8 S0-8 MSOP-8 MSOP-8 SOT-23 SOT-23 MSOP-8 MSOP-8 SOT-23
S0-8 S0-8 S0-8 S0-8

*Data is shown for 5V output version; varies slightly for 3.3V output version.
tConstant off-time, variable on-time operation.
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DC/DC Conversion for LCD Bias

= Contrast Control for LCD Displays

= Boosted Positive or Negative Voltage Regulator with Small
Size, Very Low Component Height and Long Battery Life

= Peak Current Controlled to Keep the Inductor from
Saturating and to Limit Output Ripple

Single Cell Li-lon to 20V Converter for LCD Bias

Inverting Converters for LCD Bias y

Characteristics LT1615 LT1615-1 LT1617 LT1617-1 o f;% b1

Input Voltage Range | 1.2Vto 15V | 1Vto15V [1.2Vto15V | 1Vto 15V 25VT04.2V ] I

Output Voltage Range to 34V to 34V to -34V to -34V Vin SW

Max Switch Current 350mA 100mA 350mA 100mA LT1615

Supply Gurrent 30pA 30pA 30pA 30pA SHDN FB

Switching Frequency | to 1.4MHz* | to 1.4MHz* | to 1.4MHz* | to 1.4MHz* == 2.17uF GND T

Peak Efficiency 84% 84% 84% 84% l ad

Other Features 34V Switch | Single Cell | Tiny Size | Single Cell S AN YUDE FaondTs = e
Tiny Size Operation D1: MOTOROLA MBR0530

Package S0T-23 | S0T-23 | SOT-23 | S0T-23 H: MURATA LaracToors

*Constant off-time, variable on-time operation.

Color LCD Backlight Supply (White LEDs)

= LTC1754/LTC1751 Are Perfect for 3V to 5V Conversion to
Drive White LED Backlights for Color LCD Displays

= LTC1754 is Smallest 50mA Solution

= LTC1751 Adds Power Good and Undervoltage Outputs,

Plus 100mA Qutput T
= LTC1751 Includes Soft-Start to Improve PWM Dimming |—| I—l
» LTC1682 for Lowest Noise: Includes LDO Post Regulator o 10 o UP T0 FOUR WHITE LED
R ol s
. - IN ouT
T0 5.5V 10uF
£ H LTC1754-5 _L 104F 4 PORS 4
ou/oFF —{SON e —l_ 1000 $1000 1000
_T__ hd LTC1754-5
GaAs FET Bias
LTC1550L/LTC1551L: Low Noise Charge Pump Negative Bias Generators
. L(?W Output Ripple: Less Than 1mVp_p
. glgh”Cgré]lrge PFl)JmD F(r)equentcy: 9801kHFZ GaAs FET Bias Generator Family
= Small Charge Pump Capacitors: 0.1 —
« Fixed —4.1V, 2.5V, —2V or Adjustable Output Characterlstlcs LTC1261L LTC1429 LTC1550L/LTC1551L
= Shutdown Mode Drops Supply Current to 0.2uA Min Input Voltage 2.7V 3V 2.7V
. glgth Cqugput IC;{rrentzr ge to 20mA Quiescent Current B50pA 600pA 3.65mA
= Qutput Regulation: 2. ;
- MSOP and S0-8 Packages Oscillator Frequency |  650kHz t0 2MHz 900kHz
Other Features Converts | —3.5V, -4V, -4.5V <1mV Qutput
3Vto-4V -5V Qutputs Ripple
Packages S0-8 S0-8, SO-14 SSOP-16
MSOP-8, SO-8

Linear Technology Corporation » 1630 McCarthy Blvd. ¢ Milpitas, CA 95035-7417 « (408) 432-1900 » www.linear-tech.com e Literature Only: 1-800-4-LINEAR
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