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Cellular Telephones

TECANOLOSY power Management and Signal Conditioning
InfoCard 19

Battery Chargers for NiMH and Li-lon
LT1510/LT1511/L T1512/L T1513: Constant-Current /Constant-Voltage Battery Chargers

= Charges Li-lon, NiCd, NiMH: Only One Resistor Battery Charger Selection Guide

Required to Program Charging Current Characteristics LTI510CS8  LT1510 LTi510-5*  LT1511 LTi512  LT1513
- E#fsafgl“""“”t Packages Max Charging Current  1.2A 15A 15A 3A 1A 2A
«15A S'tep_Down Topology Charges Li-lon Cells o o o o o
* 0.5% Voltage Accuracy Charges NiCd Vo s Vo s Vo s Vo s Vo s Vo s
* 5% Full-Charging Current Accuracy and NiMH Cells
with Internal Sense Resistor Step-Up Vo Vo
* 500kHz Switching Frequency (LT1510-5) Step-Down Yo 4 Vo4 yo4 Vo4 Vo4 Vo4
* 8-Lead and 16-!_ead Narrow SO Packaggs Vaar Maximum 20V 20V 20V 20V 20V 20V
* (+) or () Terminal Battery Current Sensing
* SEPIC Topology Packages 8-Lead SO  16-Lead SO  16-Lead SSOP 24-Lead SO  8-Lead SO 7-Lead DD
*V/jy Can Be Higher or Lower than Battery 16-Lead SSOP 8-Lead PDIP
* 500kHz, 1.5A Switch (LT1512) *Ideal for in-phone charger!!
or 3A Switch (LT1513)
* Charges Any Number of Cells Up to 20V 500kHz Smallest Li-lon Cell Phone Charger (0.8A)
TOP VIEW o o D3
TOP VIEW sw 1] 7 Voo 0.224F  MBRM120T3 MBRI 12073 8.2V70 20V
U _T_ $ SW Vee 4—
aND [1] [16] ano  BOOST [2} | 14500 [7]PROG A on* @
sw [2] [15] Voc ano [3f | O [6]ve = = b =
BOOST [3] [14] Vo1 SENSE [4] 5] BAT Lo BOOST  PROG I )
aND [4] g5 [13] PROG o8 PACKAGE 10uH | py LT15105 I_i%%l §6.19k
o [5] LT15105  [12] ve 8-LEAD PLASTIC SO MMBDQMLJ__ aND obmone = 0T
SENSE [6] [11] BAT — —|_| %
GND [7] [10] GND TOP VIEW — OVP =
o SENSE  BAT [—& ¢+ -
GND [8] [9] GND ve [1] 5] Vsw iL . ng !
N PACKAGE F8 [2] 7] GND pUT = 42y |ng
16-LEAD PDIP LT1512 = I
Ifg E E GND S = = 2N7002
LA 0 ss [4] aLr NOTE: COMPLETE LITHIUM-ION CHARGER, NO TERMINATION REQUIRED R
G PACKAGE * TOKIN OR MARCON CERAMIC SURFACE MOUNT 0.55%
16-LEAD PLASTIC SSOP S8 PACKAGE ** COILTRONICS TP3-100, 10uH, 2.2mm HEIGHT (0.8A CHARGING CURRENT) ra
8-LEAD PLASTIC SO COILTRONICS TP1 SERIES, 104H, 1.8mm HEIGHT (<0.5A CHARGING CURRENT) [,
*** PANASONIC EEFCD1B220 0.25%
t OPTIONAL, SEE APPLICATIONS INFORMATION = -
Frequency Synthesizer Varactor Drive Tiny MSOP
LTC1340: Provides Full VCO Control Range with Only 2.7V Supply Package!!!
= Generates 5V Varactor Drive %
from a 3V Supply v LA OPVIEW
= Wide Supply Voltage Range: 2.7V to 6V ! 0
= Requires Only 3 External Components | OV TO 5V | cp [1] 8] Avee
* Micropower Operation: 500pA Max — prast swing! | V€O Vee [2] 7] our
« Shutdown Mode Drops Supply _{evecToR =45 LTC1340 j_ ¢ son 5| " [5] aewo
Current Below 1pA H ! PGND [7 =1
= Low Output Noise: 15\Vpys J_ H I Loop T J_ iomon = <]
. : : = LT[IAOER = = = MS8 PACKAGE $8 PACKAGE
Up to 500kHz Signal Bandwidth —-TE ' 8-LEAD PLASTIC MSOP  8-LEAD PLASTIC SO

= Tiny 8-Lead MS8 or SO-8 Packages




Cellular Telephones
TECANCLOSY power Management and Signal Conditioning

InfoCard 19
Buck DC/DC Converters
LTC1433/LTC1434: 450mA, Low Noise Current Mode DC/DC Converters
= High Efficiency: Up to 93% = Current Mode Operation for Excellent Line and
= Constant Frequency Adaptive Power™ Operation Load Transient Response
= Wide Input Voltage Range: 3V to 13.5V = Low Quiescent Current: 470pA
= Internal 0.6Q Power Switch (V)y = 10V) = Shutdown Mode Draws Only 15pA Supply Current
= Low Dropout Operation: 100% Duty Cycle = +1% Reference Accuracy Operates
= Low-Battery Detector . = Available in 16- and 20-Lead Narrow SSOP from Single
= Internal Power-On Reset Timer Adaptive Power is a trademark of Linear Technology Corporation. Li-lon Cell

Choose the Right Step-Down Converter for Your Phone

Characteristics LTC1433/LTC1434 LTC1435/LTC1436 LTC1174 LTC1265 LTC1626 LTC1147L LTC1474/LTC1475
Min Input Voltage 3V 3.5V 4V 3.5V 2.5V 3.5V 3V
Max Input Voltage 13.5V 36V 13.5V 13V v 16V 20V
Max Switch Current 450mA Dual N-Channel 600mA 1.2A 600mA 2A 400mA
Key Features Low Noise Low Noise > 90% Efficiency > 90% Efficiency ~ Works Down to Compact 10pA Quiescent
Up to 93% Efficiency Synchronizable at 1A Output 2.5V Input Current
Packages 16-Lead/20-Lead SSOP  16-Lead/24-Lead SSOP 8-Lead SO 14-Lead SO 14-Lead SO 8-Lead SO  8-Lead SO/MSOP
Data Sheet 96DB 4-196 96DB 4-212 94DB 4-447 95DB 4-212 NEW NEW NEW
High Efficiency Step-Down Converter LTC1433 Efficiency for Vgyt = 3.3V
100
— =7 I -
01uF 20V R L U
il e 20 =% X
| [ L=
= < 80 ; LV =12V
U sow [ pwrvyy Feg Vin Ny f
2]\ panD |15 35vTO T2V 2 £
Vour _s 3 stchmsssVIN 14 gmk 2 Vi =9V
3.3V 1 13 60—
oV " NC Cosc ”
T SGND  POR POREron 50 [
6 11
’—| RUN/SS ITH
7 10
0.1iF —{LBO  Vosense 5.1k —— 6800F 001 0.01 0.1 1
s VPROG i_._ 47pF LOAD CURRENT (A)
-T- = 6800pF LT1433/34 « TAD2
D1:MOTOROLA MBRS130LT3  *AVX TPSD107M010R0100
L1: COILCRAFT D03316-104  ** AVX TPSE686M020R0150 19304 fot = Small
S0-8
TOP VIEW Footprint!
ne [1] [20] PWRVy
ssw [2] [19] PGND TOP VIEW
ne [3] 18] sviy ssw [1] [i6] PWRV)y
BsW [4] [17] PLLIN ne [2] [i5] PanD
saND [5] 1crasa [16] PLLLPF  Bsw [3] [14] sviy
ne [6] [15] Cosc NC (4] 1o 18] Cosc
RUN/SS [7] [14] POR SGND [5] [12] POR
ne [8] [13] Iy RUN/SS [6] 1] Iy
B0 [9] [12] Vosense 180 [7] [10] Vosense
el [1o} 11] Veroo LaI [8] 9] Vprog
GN PACKAGE GN PACKAGE
20-LEAD PLASTIC SSOP 16-LEAD PLASTIC SSOP




Cellular Telephones
TECANCLOSYPower Management and Signal Conditioning

InfoCard 19
Fast Low Dropout Regulators
LT1521/LT1521-Fast: Low Dropout Linear Regulators with Fast Transient Response
= Fast Load Transient Response Choose the Right LDO Regulator for Your Application
for DSP Ve _ Characteristics LT1521  LT1521-FAST  LT1120A LT1121 LT1129 LTC1234
= Dropout Voltage: 0.5V Max Output Current  300mA 300mA 125mA 150mA 700mA 700mA
= Qutput Current: 300mA
« Quiescent Current: 12A Max Input Voltage 20V 20V 36V 30V 30V 13V
= No Protection Diodes Needed Dropout Voltage 0.5V 0.5V 0.4V 0.42v 0.45V 0.3V
* Adjustable Output Key Features 120A g, 35pA Ig, Includes  Reverse Battery ~ Reverse Battery  20pA Iq,
from 3.8V to 20V Fast Fast Comparator Protection Protection Fast
= Fixed Output Voltages: Packages S0-8, S0-8 S0-8/ S0-8, SOT-223,50-8,  SO-8
3V,3.3v,5V S0T-223 8-Lead PDIP S0T-223 5-Lead DD
* Controlled Quiescent Data Shest 95DB 4-79 NEW 94DB4-96  94DB 4-114 94DB4-125  NEW
Current in Dropout
Shutdown lg = 6pA 3.3V Battery-Powered Supply with Shutdown LT1521-Fast Transient Response

Stable with 1.5uF Output Capacitor

= Reverse Battery Protection _I_TS IN out * §§(¥mA I &
» No Reverse Current e 152125 L \5F
= Thermal Limiting L ’l: — 5 15D SENSE 2 ’_-_L\
- - GND = =
J_S =S
TOP VIEW FRONT VIEW = LT1521 + TAO1 §
=4 Vsron (PIN 5)] OUTPUT
s | I ol or R
a0y 2] LT1521 7] Gno TAGB'\IIS 2] oo >2.80 ON
GND [3] [6] GND __NC_ | ON -
SHON . 200ps/DIV
NG [4] 5] SHON [3] v Fast Transient 10mA TO 100mA, LOAD STEP
S8 PACKAGE ST PACKAGE Response
8-LEAD PLASTIC SO 3-LEAD PLASTIC SOT-223
SIM Interface
LTC1555/L TC1556: Power Supply and Level Translator for 3V/5V SIM Cards
= Step-Up/Step-Down Charge Pump = Very Low Operating Current: 50pA
Generates 5V = Very Low Shutdown Current: < 1pA
= Input Voltage Range: 2.7V to 10V = Soft Start Limits Inrush Current at Turn-On Includes 4.3V
= Output Current: 10mA (Vjy = 2.7V) = Programmable 3V to 5V Output Voltage LDO/Power Switch
. 20mA (Viy = 3V) = 650kHz Switching Frequency
= 3V o 5V Signal Level Translators « Auxiliary 4.3V LDO or Power Switch (LTC1556 Only)
= >10kV ESD on All SIM Contact Pins = Available in a 16- and 20-Pin Narrow SSOP
= Short-Circuit and Overtemperature Protected TOP VIEW
cIN [1] 120] CLK
TOP VIEW AIN [Z] 1] RsT
3V GSM Vin
CONTROLLER 3v LTC1555 2.7V 70 10 sim o [1] [16] CLK  DATA [3] 18] 110
. Mo o ke oK RIN [2] [15] RST DDRV [4] TC1556 17] LDO
. 2] o Rt 113 RST DATA [3] 4] 10 En [5] [16] Vec
- oara ohe /o DRV [4] Tctsss  [13] vg¢  FB [6] [15] iy
4 13 _ Dvge [5] 2] viy  Dvee [7] [14] c1*
DDRV Ve Vee - _
) 1_5 12 _L 5V £5% ss [6] 1] c1+  ss [3] [13] Cc1-
Vee |« DVee Vin + lygc < 10mA -
6| L + 10uF Mt [7] o] c1= M1 [9] [12] GND
L 58 « 10 0.1uF __1UMFT mo [8] 9] GND Mo [i0] [11] GND
= M1 o — T
> 1_8 Mo anp P +- : GND GN PACKAGE GN PACKAGE
ac 16-LEAD PLASTIC SSOP 20-LEAD PLASTIC SSOP

1555/56 TAOT
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InfoCard 19

Boost DC/DC Converters

LT1308: 600kHz High Efficiency, 2A Switch Boost Converter in SO-8

= 5V at 1A from One Li-lon Cell = Burst Mode™ Operation at Light Load = Available in 8-Lead SO or PDIP

= 100pA Quiescent Current = Current Mode Operation for Excellent = Qperates with Supply Voltage

= Logic Controlled Shutdown to 3pA Line and Load Transient Response and as Low as 1V

* Low Vgg(sar) Switch: 330mV at 2A Low Ripple Burst Mode is a trademark of Linear Technology Corporation.

High Efficiency Boost Converter Selection Guide

Characteristics LT1302 LT1304 LT1307 LT1373 LT1377 LT1308 LT1316

Min Input Voltage 1.8V 1.65V 1V 2.7V 2.7V 1V 1.65V

Max Input Voltage 10V 8V 12V 30V 35V 12V 8V

Max Switch Current 2A 1A 500mA 1.5A 1.5A 2A 500mA

Switching Frequency 220kHz 300kHz 600kHz 250kHz 1MHz 600kHz 120kHz*

Key Features High Power Boost ~ Best 2-Cell Part Smallest High Efficiency, High Frequency,  Highest Power  Adjustable Peak
1-Cell Part Low Power Synchronizable 1-Cell Part Current Limit

Packages 8-Lead SO 8-Lead SO 8-Lead SO/MSOP  8-Lead PDIP, 8-Lead SO 8-Lead SO 8-Lead SO  8-Lead SO/MSOP

Data Sheet 95DB 4-264 96DB 4-144 96DB 4-160 95DB 4-322 95DB 4-310 NEW NEW

*Constant off/variable on time

Vin =3V, Vgyr = 5V, Coyr = 2200pF, 0A to 1A Load Step Pulse
Width = 577s, 1:8 Duty Cycle

L1

Vin SHUTDOWN —7 47
2A, 600kHz vT sTvv
Boost Switcher o . Your
i =81l
in SO-8!! Lo L1308 1A
+ 10uF
——C1 —1 LBO FB
“T> 100uF
= Li-lon Ve GND | 6
Rl ~ 2200uF
47k
C3
T 33nF
* _ _ GND
C2: TOKIN OR MURATA CERAMIC D1: MOTOROLA MBRS120 =
C1, C5: AVX TPS ‘D’ CASE 100pF L1: TOKO 636CY4R7
C6: A1 ELECTROLYTIC 1308 1C19 TAO1
GSM Transient Response Efficiency
90 7 rTTIT
L ! : Vi =3V
VouT I - o —— 85 | Vour =5V
200mV/DIV | p ™
AC COUPLED | /’
3 80 d
~ /
g7 pi I
1A/DIV - 3 /
INDUCTOR 5 10
CURRENT /
65
| 1 | |
1ms/DIV 1308 119 TAG2 60
1 10 100 1000 10000

LOAD CURRENT (mA)

1C19 1308 TAO3.




Cellular Telephones
TECANCLOSY power Management and Signal Conditioning

InfoCard 19
GaAs FET Bias
LTC1550/LTC1551: Low Noise Switched Capacitor Negative Bias Generators
= Regulated Negative Voltage from a = Fixed —4.1V Qutput
Single Positive Supply = Adjustable Output Now Available (LTG1550CGN)
= Low Output Ripple: Less Than 1mVp.p Typ = Shutdown Mode Drops Supply Current to 1pA
= High Charge Pump Frequency: 900kHz Typ = High Output Current: Up to 10mA, Ve = 5V
= Small Charge Pump Capacitors: 0.1pF = Qutput Regulation: 5%
= Requires Only Four External Capacitors = Available in SO-8
Linear Technology’s GaAs FET Bias Generator Family
Characteristics LTC1550/LTC1551 LTC1261 LTC1429
Min Input Voltage 4.5V 3V 2.7V 3V 3V
Quiescent Current 4.25mA 600pA 600pA 600pA 600pA
Oscillator Frequency 900kHz 550kHz 550kHz Ext CLK to 2MHz Ext CLK to 2MHz
Key Features <1mV -4V, —-4.5V or Adj Output ~ Charge Pump Tripler Synchronizable Synchronizable
Output Ripple 5Vto-4.5V, Convert 3V to -5V 5V to -4V 3Vto -5V
Regulated Output Regulated Output Regulated Output Regulated Output
Packages 16-Lead SSOP, 8-Lead SO 14-Lead SO 8-Lead SO 14-Lead SO
8-Lead SO
Data Sheet 96DB 4-44 95DB 4-20 95DB 4-41

-4.1V Generator with 1mVp.p Noise

Voyr Output Noise and Ripple

1 8
Vec  p—]SHDN  SENSE
= 2 7
Vee CPout
+
4.7uF LTC1551 Lo
T s 6 o
— c1* GND —1 — v,
= - ouT
4 5= AC COUPLED
Vour C 2mV/DIV
| FERRITE BEAD y v
our=—4.
I ILoAD = 5MA I A | !
1 =St L 2 -
H 0.1pF S S ms ST
C1 |+ | 1n- | 1 L
0.1pF = - 1650/51 Fo1 '

10ps/DIV 155.(;/51 TAO2

Infrared Interface

LT1328: 4Mbps IrDA © Infrared Receiver
IrDA Receiver

= SIR, FIR and 4PPM Compatible c3 HIGH: SIR
= Low Frequency Ambient Rejection Loop LT1328 1000pF  LOW: FIR AND 4PPM

. 1 8 OPTIONAL
- Supply Current: 2mA LIGHT IN E‘ IN VBIas _| Ij_ SHUTDOWN
= MS8 and SO-8 Packages TEMIC i Dt (A R —— = _ CIRourr
= 5V Single Supply Operation BPV22NF = C2 6 5y 1 TPOG10L*

1

3| FILTER ! I

TonF =2 v . . L 5V 1

cC

o1 4 |swiTcH s Lo Lo '] ¥ :
1

' i

! 1

ko m ELELI oy O T
= = B - ENABLE

TTL | -

DATA OUT *SILICONIX 1328 TAO1

IrDA is a registered trademark of Infrared Data Association.

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

©1997 LT/TP 1097 2K



