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Portable Computer

T

High Current, Main DC/DC Converters

=OPNCEOSY power Supply and Communications Solutions

InfoCard 15

High Efficiency, Low Noise, Synchronous Step-Down DC/DC Converters — Single and Dual
High Current Single Output: LTC1435 Series (LTC1435, LTC1436, LTC1437)

High Efficiency 2.9V/3.5A Step-Down Converter

Vin
45VT0 28V
ﬁ Cosc Vin + C
55 ay Lok
I o | Ruvss Té H 143 siat2oy TE%‘/ .
= -I-— = SENSE
T 01 00330
o ™ sw D U1 Wr !
C B
HTWPF LTC1435A CMDSH:3 101 [ 3w
C >R INT Ve P C Z—1000F S30 4k |, Cour
2 She J o 100pF
TSWDF S10k I 1 10V
SGND BOOST SR
[ + | 1 D1 b3 x2
é = 100pF 4k e A VBRS140T3 G
Vosense BG —’r—{ ;% Si4412DY
PGND *
SENSE™  SENSE* =
1000pF 1
>—| |
[

Vour
2.9V/3.5A

Programmable Fixed Frequency (PLL Lockable)
Maintains Constant Frequency at Low Output Currents
Dual N-Channel MOSFET Synchronous Drive

Wide V,y Range: 3.5V to 36V Operation

Very Low Dropout Operation: 99% Duty Cycle Extends
Operating Time in Battery Power

= Low Dropout, 0.5A Linear Regulator for VPP

LTC1435 + FO1 L]

Generation or Low Noise Audio Supply

Secondary Feedback Control

Built-in Power-On Reset Timer

Programmable Soft Start

Low-Battery Detector

Remote Output Voltage Sense

Pin Selectable Output Voltage

Logic Controlled Micropower Shutdown: Ig < 25pA
Low Quiescent Current: 260pA (Single), 320pA (Dual)
Up to Four Outputs Possible Including 2.9V at 1A
SSOP and SO Packages

Multiple Output: LTC1439 Series (LTC1438, LTC1439, LTC1538, LTC1539)

High Efficiency Dual 5V/3V Step-Down Converter

Efficiency vs Output Current

Vin
5.2V TO0 28V
100
sl g Do, U (g [ ypmomss A o w7 R
T T J T T 90 7
= X —1 BOOST 1 VpRoG1 Vin INTVec ~ BOOST2 |— = = X Vg =33V
M1 -TT‘ TGL1 TGL2 IT;— M4 g 80 /
’_M|3I‘l_| } 7681 7652 = :w'; L2 s
L1 fegy —— f— 1 10uH 2
10uH Fm.oﬁHFT sw2 F=— 052.0.13;% - g0 ///
Swi (&
d L= BG2 —|| D2
MBRMDEI)'; A vep |_ BG1 LTC1439 . 'q_“ VBR140TS 60 5 MEASURED WITH 3.3V OFF-|
. N SENSE 2 3.3V MEASURED WITH 5V ON |
; SENSE* 1 sense- 2 | oo SRsense2 AND 5V OUTPUT TIED TO EXT Vg PIN
S Rsenset 1000pF_L $ 0030 50 . . ;
20.03Q T _ VosSENSE2 0.001 0.01 01 1 10
Vourt SENSE™ 1 Vour2 OUTPUT CURRENT (A)
) gx ¢ Co1 —= ITht ITh2 =1~ C¢p = 3.3V .
Sl BT 1000pF ——| RUN/SS1  Cpsc  Vpmogz SGND  PGND RUN/SS2 | —g— 1000pF 35“
1ov J:Ccm SPRor —=Css1 == Cosg —L-Css; SRee Cean € 185”F
2 p: : i
x —T 220pF ¢ 10k =T 0.1uF —T— 56pF —T— 0.1uF <€ 10k —T— 220pF T 1ov
M1, M2, M4, M5: Si4412DY M3, M6: IRLML2803  *NOT REQUIRED FOR LTC1438  BOLD LINES INDICATE HIGH CURRENT PATHS = X2
Choose the Right DC/DC Converter for Your Portable
LTC1438
CHARACTERISTICS LTC1435A LTC1436 LTC1436-PLL LTC1437 LTC1438-ADJ LTC1438X  LTC1439 LTC1538-AUX LTC1539
Number of Controllers Single Single Single Single Dual Dual Dual Dual Dual
Auxiliary Linear Reg Controller — L L L — — yo s yo s yo s
Power-On Reset — yo s yo s yo s yo s — yo s — L
Low-Battery Comparator — L — L L L yo s yo s ye s
Synchronization — — L L — — yo s — yo s
Industrial Temperature L L L — L — L yo s L0
5V Keep Alive in SHDN — — — — — — — L L
Packaging 16-S§8P 24-SSOP 24-SSOP 28-SSOP 28-SSOP 28-SSOP 36-SSOP 28-SSOP 36-SSOP
16-




Portable Computer

TECHNOLOSY power Supply and Communications Solutions
InfoCard 15

5V/3A, 3.3V/5A, 12V/120mA Evaluation Board Complete Notehook Computer Power Supply, Four Outputs
DEMO CRCINT DCOGE WA
LTC1439 : V'_N 12v
REQUENCY, HIGH EFFICEENCY g . L . [ A "- i r'NH}‘—
_P‘” DC/DC COMTROLLER . ¢ | seconpARY N ' { } {n— -
1 RUN/SOFT FchEb[ll%:\gE SYNGHRONOUS {E st ]
ST | CONTROLLER : = DN MW 5V
L i i { Y
T OSCILLATOR > ’ —T_
T INT Ve VI.N = -
P T Ij“m““‘m“ ; > STAGBY 5v
(L) | —'—{ o M
RUN/SOFT  + H 1
i il 3 Wt
L :
=PoR 4_._ POWER-ON I
: RESET
AUXILIARY
LINEAR
H REGULATOR
1) / : DRIVER
M . i LTC1439
) ] SONE COMPORENTS DWITTES FoR GLamiy ™™™
Actual Size
Battery Charging: LT1510 Series (LT1511/LT1512/L T1513)
Constant-Voltage/Constant-Current Battery Chargers
= Charge Li-lon, NiCd, NiMH: Only One Resistor Required to Lithium-lon Battery Charger
Program Charging Current o
« Charge Any Number of Cells Up to 20V o oL s Jf‘< [,
» Surface Mount Packages = _L?‘F S O
= LT1510: 1.5A Step-Down Topology (+) or (=) Terminal Sensing — W o 5 T "1 O SEeE
« LT1511: 3A Step-Down Topology AC Adaptor Current Limit S L AP ISV n compn cr-ray gl
« LT1512 and LT1513: J: 10uH 'y azsﬂosm LTI511 s ! ;10;& ::Egafgl\f?"TAGE
- SEPIC Topology: 500kHz L | .
T

- 1.5A Switch (LT1512): 3A Switch (LT1513) = PROG :E;‘ke
SPIN v a0 ghPRoe
C —
OVP SENSE  BAT %k I?PEOG % =

Rss Rsp
S2000 2000 —— 033K
T1% T1% =

AMA D Veat
Rs1 R3 + Cour —_L+ 4.2 l
0.033Q < 0.25% 2uF = ™ 2Li-lon
BATTERY CURRENT S BATTERY ™ =*,,
SENSE VOLTAGE SENSE I

50pF SR4  NOTE: COMPLETE LITHIUM-ION CHARGER,
<’LO.25% NO TERMINATION REQUIRED. Rgg, R7

AND C1 ARE OPTIONAL FOR Ijy LIMITING
*TOKIN OR UNITED CHEMI-CON/MARCON
25V CERAMIC SURFACE MOUNT
**20uH COILTRONICS CTX20-4

Battery Charger Selection Guide
CHARACTERISTICS  LT1510CS8 LT1510 LT1511 LT1512 LT1513

Maximum Charging 1.2A 1.5A 3A 1A 2A
Current

Step-Up — — — L yo s
Step-Down yo s L L yo s yo s
Packaging S0-8 16-SO 24-SSOP S0-8 7-DD

16-PDIP 8-PDIP
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TECHNOLOGY Power Supply and Communications Solutions
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Dual Smart Battery Controller System: LT1621/LTC1435/LTC1479
Complete Power Path Management for Two Batteries, DC Power Source, Charger and Backup

= Compatible with Li-lon, NiCd, NiMH and Lead Acid = High Output Currents: >10A Easily Obtained

Batteries = Low Standby Current
= All N-Channel Switching Reduces Power Loss = Micropower Shutdown
= Seamless Switching Between Power Sources = Over 92% Efficiency of Charger (at 6V)
= Independent Charging and Monitoring of Two = SSOP Packages

Battery Packs = SBS 1.0 Standard Compliant

Dual Battery PowerPath Controller System Block Diagram

SWAB
" DCIN -
ADAPTER 3 HIGH EFFICIENCY
swen RSENSE DC/DC SWITCHING
° A REGULATOR  f— 5V
oAt = SWEF 1 o (LTC1435/LTC1438
- IN
T e T F1e)
= J_ Sswe (& swH = T
+ =
BAT2 — l
I BATTERY CHARGER BACKUP
= p— (LTI510/LT1511/ REGULATOR
LT1620/LTC1435) (LT1304)
I
POWER
LTC1479
PowerPath CONTROLLER s & ) MANAGEMENT
A —— HP 9 TAOT

Battery Backup Controller: LTC1558

= Complete Backup Battery System

= Generates Adjustable Backup Voltage from a Single 1.2V NiCd Button Cell

= Smart NiCd Charger Minimizes Recharge Time and Maximizes System Efficiency

= Short-Circuit Protection and Thermal Limiting Backup Battery System

= SSOP and SO Packages ] e
Backup Time i Lol LTC1558-33 4
vs 3.3V Output Load Current NiCd o R ; 3 ¢ g
150 ~«£¢?§H§I T1|.1F 14k 5 sw Veak 8 ?D,WF S 100k
Vg = 3.3V GND Vg f—
a00 |\ Vi = 3.78V L 3 6
\ NiCd CELL - CTL  BACKUP SYSTEM
g %0 CAPACITY = 110mAHrs ResET 1" o rea » W
5 300
= 250 =
[ £.0 \ L b3S
| | S 1T $ 220k
2 150 MAIN a1 Ciy Vee
= 100 BATTERY ~—_ Si4431DY < ggik i—lgsuF LTC1435" 3.3V ggli\?r%l%;RMEA\‘JMODE
- S 'YNCHRON >
50 i ssvTonv T 7 T3 BUGK REGULATOR 30mA AT BACKUP MODE
0 . <o *SUMIDA CD54-22,H
0 5 10 15 20 25 30 3 **SANYO CADNICA N-110AA
LOAD CURRENT (mA) 1 TCONSULT LTC1435 DATA SHEET FOR
— = CIRCUIT APPLICATION INFORMATION
Low Noise DC Supply for Multimedia Audio Circuitry
LT1375/LT1376: 1.5A, 500kHz Step-Down Switching Regulators Simple 5V, 1.25A Buck Converter
o4
. . 1
Buck Converter = Constant 500kHz Switching P -
Frequency L i
= Easily Synchronizable BVTT'g";ggT Vin Vo AL oo
= Uses All Surface Mount muf?oI LT 3991 B
50uF L DEFAULT _| s
Components s LN g 1
* Inductor Size Reduced to SpH 1., P2, oo
= Saturating Switch Design: 0.4Q T TTANTALUM
= Effective Supply Current: 2.5mA L
*RIPPLE CURRENT = Igyt/2 -
Shutdown Current; 20|JA ‘*TINgREAgéJU gowGHﬂUFTéJR LOAD CS%RRENTSABCC)VEOO.gAAND TO 20pH ABOVE 1A
P FOR INPUT VOLTAGE BELOW 7.5V, SOME RESTRICTIONS MAY APPLY.
= Cycle-by-Cycle Current Limiting SEE APPLICATIONS INFORMATION. pr—
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Micropower Precision Triple Supply Monitor: LTC1326
Multiple Supply Monitoring with Integrated Reset

5V

DO/DG T} M svsmm = Simultaneously Monitors 5V, 3.3V and Adjustable Voltages
CONVERTER 29V »| loEc = Guaranteed Threshold Accuracy: +0.75%
) b3 1 = Low Supply Current: 20pA
%0»1uF = Power Supply Glitch Immunity
= | = Manual Pushbutton Reset Input: Soft Reset
L - Active Low and Active High Reset Outputs
o | = = 8-Lead SO and MSOP Packages
ST = New LTC1326-2.5 Monitors 2.5V, 3.3V and Adjustable Voltages
PBR SRST

GND
PUSHBUTTON _Ié—
RESET
[

1326 TADT

LCD Display Backlight and Contrast
LT1786F: CCFL Inverter with SMBus  Brightness Control

= Wide Battery Input Range: 4.5V to 30V Choose the Right LCD lllumination Supply

= Grounded Lamp or Floating Lamp Configurations Characteristics LT1182 LT1183 LT1184F LT1186  LT1786F

= Open Lamp Protection LCD Contrast Supply Vo4 Yoy

= Precision 100pA Full-Scale DAC Programming LCD Reference Pinned Out Yos N/A N/A N/A
Current with 6-Bit Control Digital Brightness Controller Vo Ly

= DAC Setting Is Retained in Shutdown
= Micropower Standby Mode: 35pA Total Supply Current

90% Efficient CCFL with SMBus Control of Lamp Current

D5 CCFL BACKLIGHT APPLICATION CIRCUITS UP T0 6mA

CONTAINED IN THIS DATA SHEET ARE COVERED L1 = COILTRONICS CTX210605
BA: Srf BY U.S. PATENT NUMBER 5408162 LAV g?pF L2 = COILTRONICS CTX100-4
» AND OTHER PATENTS PENDING 10 6 | okv *DO NOT SUBSTITUTE COMPONENTS
1 [corL 16 c5 A COILTRONICS (407) 241-7876
peND  CCFLVsw 1000pF NWEYM !
2, BuLs 2 I : 144 s BAT
corL 11 1 _os 1] _can BvTO28V
3 14 SR2 2.2uF 2.2uF
e DIO BAT S 220k 35V &
Ak LT1786F 1 ) = L 3V
i1 CCFLVe  ROVER ::;‘;OQ -
>

51 acnp Ve 112 ‘3/"3“\/ A ALUMINUM ELECTROLYTIC IS RECOMMENDED FOR C3A AND C3B.

Lo [ 1 Soby MAKE 3CB ESR = 0.5Q TO PREVENT DAMAGE TO THE LT1186F HIGH-SIDE
Sl — 6] 11 c4 SENSE RESISTOR DUE TO SURGE CURRENTS AT TURN-ON
SHUTDOWN SHON lout T 22F

7 10 = FOR ADDITIONAL CCFL/LCD CONTRAST APPLICATION CIRCUITS,
TIE ADR TO GND OR ] SMBSUS scL REFER TO THE LT1182/83/84/84F DATA SHEET
Vg TOSELECT ONE | & | ADR spAl9 10 SMBUS

OF THE LT1786F'S HoST D1 1 MUST BE A LOW LOSS CAPACITOR, C1 = WIMA MKP-20
TWO SMBUS ADDRESSES ‘Nim Q1, 02 = ZETEX ZTX849 OR ROHM 25C5001
vJ
e o1
= Receives Multiple IR Modulation
Methods: IrDA, SIR, FIR, 4ppm, IrDA Receiver IrDA Transmitter
Sharp/Newton HIGH: SIR Vee

= Low Frequency Ambient Rejection

6 LOW: FIR AND 4ppm
LT1328 1000pF  (OPTIONAL) c5 D2
OPTIONAL R HspLa220°

= Low Supply Current: 2mA R | Fram—— 8_{ - | SPTIONAL T TS
= 5V Single Suppl FILTER MODE = L JRouT__ 390
= 6 5y ' TPOSTOL* | R1 1/2W
= 8-Lead MSOP and SO Packages Jl ALTER | Voo L sl eansmr 1000 w
R A7) R
S Hano ol TTdne e ' Ut —FMWY aN7002
I —E '—l = 1 : ;’10!(
B - L (EMABLE_ 4 .
DATA OUT “SILICONIX HEWLETT PACKARD = 1328 TAD2

1328 TAOY
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SMBus Dual High Side Switch Controller: LTC1623

= SMBus and 12C™ Compatible = Built-In Charge Pumps = Low Standby Current: 17pA = Peripheral Control and Power Plane
Drive N-Channel Switches = 8-Lead MSOP and SO Packages Switching

SMBus Controlled Dual-Load Switch

B Single Slot PCMCIA 3.3V/5V Switch
l
5v
10pF T 10 F_L T
= Vee ’ E3 Voo 1K
(From JTLILILIL CLK GA CLK GA o oDy
SMBus) _ I~ DATA GB _nnr DATA 01uF T P GARD Vee
LTC1623 uoees | L a2 WS
rocravmaeLe) | "2 —]A0 1« L 1
| AD1 AD1 B @ = = s
GND GND ;q
_L _L 0.14F
33V
* SILICONIX Si69260Q = = = o *1/2 516926DQ = _-—E

12C is a trademark of Philips Electronics N.V.

Protected PCMCIA Interface: LTC1472

= V¢ and VPP Switching in a Single IC = Extremely Low Rpg(on) NMOS Switches
= Built-In Current Limit and Thermal Shutdown = 1pA Quiescent Current in Standby Protected PCMCIA V¢ and VPP Card Driver
= Narrow SO Package
Linear Technology PCMCIA Product Family 39— l | —r 12v
- uF - 0.1pF
DEVICE DESCRIPTION PACKAGE = N VPP =
5V 5V SHDN f—
LT1312 Single PCMCIA VPP Driver/Regulator 8-Pin SO o " i
LT1313 Dual PCMCIA VPP Driver/Regulator 16-Pin SO* = L e S v U VPP
LTC1314 __Single PCMCIA Switch Matrix 14-Pin S0 — Y T O
LTC1315 Dual PCMCIA Switch Matrix 24-Pin SSOP ——] VPP END CARD SLOT
LTC1470 Protected Vg 5V/3.3V Switch Matrix 8-Pin SO ey [ vPENT Veam orr, v, 5v [V
LTC1471 Dual Protected Vgg 5V/3.3V Switch Matrix 16-Pin S0* CONTROLLER = XCCE:? Vecioun _L Ve
LTC1472  Protected Vg and VPP Switch Matrix 16-Pin S0* “ e |
*Narrow Body L s T
Low Power 5V RS232 Transceivers
" Uses Small Capacitors: 014, 0.24F SUPPLY ug‘{w PJ\VER AC?I(VE shﬂulnl:u DRIVER 10kV 0.1uF  DEVICE
- } Ay
* CMOS Compatible Low Power: 60mW VOLTAGE LOGIC _DISS(mW) INSHON  (uA)  DISABLE ESD CAPS  TYPE
= 3V Logic Compatible 5 5 60 0 1 O 15 4y LTI37A
» Operates to 120kBd 5 5 30 1 60 O 15k - L1237
= 1pA Supply Current in Shutdown Mode 3 3 15 0 1 — L L7 LTC1327
= Receiver Keep-Alive in Shutdown 5 5 15 0 1 — Ly L7 LTC1337
= S0 and SSOP Packages 583 3 15 0or5 020r10 — LT LT LTC1348
3 3 15 2 35 — L7 (7 LTC1350

*Requires one 1pF capacitor

Typical Mouse Driving Application

"""""""" 1 o Fil_—w; LTH37A —_jzj -
2 1l pm e I .
T MoUsE i< i e, e — o T —_EM“F
i - 4 i 2x0.14F 4 {2 DAVER 1N L0610 0"
i b oo DRIVER 1 0UT_5] | P24 R 0T
i (L—'TG'C H 'I1C } DCD. RXIIN_ 6| | ~_ [23 pRivER21N L0GIC 0"
i ) ro 0 o1DsR pRiver2ouT 7] | {;'o_g RX2 OUT
i % 1 H i e [ ] Rem s | 21 rxsour VOUSE DATA
= [ 1rTs [ ] RX3IN_9 [ 20 reaour
H OPTICS ! | 17X RX4IN 10 |—>°‘19 DRIVER 3 IN LOGIC 1
i v L PR T | orversour 11 3 [18_RX5 OUT
i [ | DTR [ RXSIN_12 Do
S 2o 1Rl ON/OFF _13] 16 DRIVER DISABLE J_
o 9O 2] s 1
1

= = LTH37A+ TAGS

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