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Portable Computer

TECRNOLOSY power Supply and Communications Solutions
InfoCard 15

Multiple Output Main DC/DC Converters
LTC1438/LTC1439: Dual, Low Noise, Synchronous Step-Down DC/DC Converters

= Maintains Constant Frequency at Low Output Currents = Built-in Power-On Reset Timer Efficiency vs Output Current
= Dual N-Channel MOSFET Synchronous Drive = Programmable Soft Start 10
= Programmable Fixed Frequency (PLL Lockable) = Low-Battery Detector Y ~
= Wide V|y Range: 3.5V to 36V Operation = Remote Output Voltage Sense % 7
= Very Low Dropout Operation: 99% Duty Cycle = Pin Selectable Output Voltage : 72
= Low Dropout, 0.5A Linear Regulator for VPP Generation = Logic Controlled Micropower z ®
or Low Noise Audio Supply Shutdown: Iq < 25pA s ./
« Available in 28- and 36-Lead SSOP 5L/
5V/3A, 3.3V/5A, 12V/120mA Evaluation Board Packages 60 ﬁ/ 5V MEASURED WITH 3.3V OFF 1
. . 3.3V MEASURED WITH 5V ON |
SLOGT| pEwin CIRCN D068 T I = Up to Four Outputs Possible Including AND 5V QUTPUT TIED TO EXT Vgg PIN

|_-'|'I 1439 z L. 2.9Vati1A Boor 001 o 1 10

REQUENCY, HIGH EFFICENCY gy . OUTPUT CURRENT (A)
PUT, DC/DC CONTROLLER e LTct48+ NCO1s

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

Viy
5.2V 70 28V
ﬂ_ ngNuwF Dp1, CMDSH-3 g [ ;LDQ CMDSH3 — +] J— g'z“LF
T3 JY T T 7 T 47uF T 35V
= x2 ._] b—B0OST1  VpRogt Viy INTVgg ~ BOOST2 |—8 = = x2
M1 -E L{ TGL1 TGL2 { 14 M4
M3* T6S1 7652 —4— L2
1(|)_;11H nlocmF:I— w2 —= G2 O.1F Iq A~
p—t Y Y Y\, SW1 BG2 D2
MBRMU%‘].P F‘ }— BG1 LTC1439 e 2 LL MBR140T3
SENSE* 1 - T1[]00pF < Rsense2
S Rsenser 1000p;—L SENSE™2 003
000 1 SENSE™ 1 Vosense2 Voura
¢ Coy =7 ITH1 ITH2 [F=— Cco = 3.3V
fd IR 1000pF = LRuusst oso Venoco G0 ren Ruvsse | g 1000pF 2'5“
T 102\’ Cotn SRet —— Cssi —— Cosg 1 1 —L-Gss; Shee Cean L 186&
x —— 220pF 3 10k —— 0.1uF —— 56pF —— 0.1uF 9 10k —T— 220pF T 1ov
ACtUal SiZe M1, M2, M4, M5: Si4412DY M3, M6: IRLML2803 “NOT REQUIRED FOR LTC1438  BOLD LINES INDICATE HIGH CURRENT PATHS = %2
High Current Single Output DC/DC Converters
LTC1435/LTC1436/LTC1436-PLL/LTC1437: High Efficiency Low Noise Synchronous
Step-Down Switching Regulators
High Efficiency 2.9V/3.5A Step-Down Converter = Maintains Constant Frequency at Low Output Currents
Viy = Dual N-Channel MOSFET Synchronous Drive
Cosc Vin H’V_}MSV ol = Programmable Fixed Frequency (PLL Lockable)
Cosg 2 = Wide Viy R : 3.5V to 36V Operati
—ESD 2 W ide Viy Range: 3.5V to peration
™ =S8 RUNSS T R N = Very Low Dropout Operation: 99% Duty Cycle
:_T s sw e J330 o ot = Low Dropout 0.5A Linear Regulator for VPP Generation
st LTe143s D3 1ouH L. i or Lower Noise Audio Supply (Except LTC1435)
—Eg%F 3% INT Vo ‘Pl o T34 . = Built-In Power-On Reset Timer
_i_ 3 SGND  B0OST [— I} 201 s 3= Programmable Soft Start
= A e ACWBRSTAOTS 1 * Low-Battery Detector
\ BG i
- - %SWDY = Remote Output Voltage Sense
SENSE™ _ SENSE* = = Pin Selectable Qutput Voltage
.ETOIDF | * Logic Controlled Micropower Shutdown: Iq < 25pA
I = Available in 24- and 28-Lead QSOP/SSOP Packages

=™« 16-Pin SO Package (LTC1435)




Portable Computer

TECANCLOSY power Supply and Communications Solutions
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Choose the Right DC/DC Converter for Your Portable

CHARACTERISTICS LTC1435 LTC1436  LTC1436-PLL  LTC1437 LTH%?;?RDJ LTC1438X  LTC1439  LTC1538-AUX  LTC1539
Number of Controllers Single Single Single Single Dual Dual Dual Dual Dual
Constant Frequency L L L L L L yo yo yo
Auxiliary Linear Reg Controller — L L L — — yo s yo yo
Power-On Reset — L L L L — yo s — L
Secondary Feedback Control L L L L L L L L L
Low-Battery Comparator — L — L L L L L L
Synchronization — — L L — — L — L
Maximum Input Voltage 36V 36V 36V 36V 36V 36V 36V 36V 36V
Industrial Temperature L L L — L — L L L
5V Keep Alive in SHDN — — — — — — — L L
Quiescent Current 260pA 260pA 260pA 260pA 320pA 320pA 320pA 320pA 320pA
Efficiency >90% >90% >90% >90% >90% >90% >90% >90% >90%
Packaging 1%828P 24-350P 24-350P 28-550P 28-550P 28-SSOP  36-SSOP 28-SS0P 36-SSOP
Battery Charging
LT1510/LT1511/L T1512/L T1513: Constant-Voltage/Constant-Current Battery Chargers
= Charge Li-lon, NiCd, NiMH: Only One Resistor = LT1512/LT1513; e SEPIC Topology
Required to Program Charging Current «V|y Can Be Higher or Lower than Battery
= Surface Mount Packages * 500kHz, 1.5A Switch (LT1512) 3A
= LT1510: 1.5A Step-Down Topology Switch (LT1513)
* 0.5% Voltage Accuracy « Charges Any Number of Cells Up to 20V
* 5% Full-Charging Current Accuracy Battery Charger Selection Guide
with Internal Sense Resistor Characteristics LTIS10CS8 LTI510 L1151 LT1512 L7153
* 8-Lead and 16-Lead Narrow S0 Packages Maximum Charging Current 1.2A 1.5A 3A 1A 2A
* (+) or (-) Terminal Battery Charges Li-lon Gels o o o o
Gurrent Sensing Charges NiCd and NiMH Cells o o o o o
= LT1511: «3A Step-Down Topology Step-Up Vag Vag
* AC Adaptor Current Limit Maximizes Step-Down Vod Vag Vag Vag Vag
Available Power Vgar Maximum 20V 20V 20V 20V 20V
» Otherwise Similar to LT1510 Up to 24V Wall Adapter o o o yog yog
Packages 8-Lead SO 16-Lead SO  24-Lead SO,  8-Lead SO 7-Lead DD

16-Lead PDIP  8-Lead PDIP

Charging Lithium-lon Batteries (Efficiency at 1.3A > 87%)
Lithium-lon Battery Charger

0220F 1N5819 | 1V T0 25V )
? ] W Voo i 5*;39 MBer v
IN AAA d IN
IT- i 1 104F e oe W RJ‘ {1 (ADAPTER INPUT)
= = L = LRs 11V T0 25V
BOOST  PROG [—p—— = $r Saomerer
anun 510 3000 383K - sw an CURRENTSFrgS’;NN
- }—‘W\'j D1 Ve .
Ng14 o T 047yF + o SYSTEM POWER
4 GND veb—ow = 0= MBR340 L1 L BOOST _L10uF —LCw oRs!
L 1% i L D2 I "M T 10uF  SUNDERVOLTAGE
= LT1511 3
~ {owp |—'W\'1 = A VBROS40T compt W = = LOCKOUT
- 200pF
SENSE  BAT
I PROG :E;{E
}— RproG J
s SPIN 3000
Ssz TOP VIEW Ve 35% L
\vy OVP SENSE  BAT Cerog| 1% <
K 6ND** [1] [24] anD** Tk I pF L
R4 . s s
aND [1] [76] GND  NOTE: COMPLETE LITHIUN-ION 100k 800ST [3] 22] Voot % J1% = al
CHARGER, NO TERMINATION < 0.25% GND** [4] [21] Veco® Rer 1+ B
sw [2] [15] Vece REQUIRED =+ oo [5] 0] Voo 0538%9 ,33;50/ +our Lt I
B00ST [3] 72 Voer  * TOKIN 25V CERAMIC SURFACE MOUNT 1510522 ocs BATTERY CURRENT S BATTERY I%ﬁ;ﬁ =+ 2Lion
anp [4] 73] prog " OPTIONAL, SEE APPLICATIONS INFORMATION uv [6] LT1511 [19] PROG SENSE VOLTAGE SENSE —= T ‘
w3 " @ TOP VIEW 6N+ [7] 18] V¢ ‘I q =
ovp 8] [17] UV, SR4 NOTE: COMPLETE LITHIUM-ION CHARGER,
out 500F S rpee
SENsE [6] [11] BAT sw [T} 8] Vee o 3025% NO TERMINATION REQUIRED. Ry, R7
aNp [7] [70] GnD 8005T [2] 7] PRoG oLP [9] [16] anD = — AND C1 ARE OPTIONAL FOR Iy LIMITING
misto B oL [ig] [75] cowpz “TOKIN OR UNITED GHEMI-CON/MARGON
6o [8] [9] anD 6ND [3] A 25V CERAMIC SURFACE MOUNT
compt [11} [14] BAT “*20H COILTRONICS CTX20-4
ol fae st ) s
S PACKAGE* S8 PACKAGE SW PACKAGE
16-LEAD PLASTIC SO 8-LEAD PLASTIC S0 24-LEAD PLASTIC SO WIDE

3
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LTC1325: Microprocessor-Controlled Battery Charger and Management IC
Battery Charger for Up to 8 NiCd or NiMH Cells

Fast Charge Nickel-Cadmium, Nickel-Metal-Hydride or
Lead Acid Batteries under pP Control
Accurate Gas Gauge Function

Vbp
4.5V T0 16V

l
= Flexible Current Regulation: )¢
— Programmable 111kHz PWM Current Regulator T . REG”C”ZSV s {é tarazz0 37 Y s
with Built-In PFET Driver (60 8051) 21 I T ]
— PFET Current Gating for Use with External ’ | D,ONUT DiS L‘ Jr[:f E& 5(2)“F
Current Regulator or Current Limited Transformer p13 T Ve £] Sw Sks _ L1C1nss1
= Discharge Mode p1.2 Z CLK  Toar 1‘; 1 ) I >
= Measures Battery Voltage, Battery Temperature and R1 55 S T 1 ! ‘,mmwj_ Df Rois
Ambient Temperature with Internal 10-Bit ADC faes — s LATCFV SENVS"; [, SMERM2g---- = 5818 y
= Battery Voltage, Temperature and Charge Time Fault Protection 2| of 0 auren O | S@fﬂ IRFZ34
= Built-In Voltage Regulator and Programmable Battery Attenuator I CF]_ SRsense 'F:"
« Easy to Use 3- or 4-Wire Serial uP Interface g lise
= Wide Supply Range: Vpp = 4.5V to 16V ' pa
= Digital Input Pins Are High Impedance in Shutdown Mode
Battery Backup
LT1304: Micropower Boost DC/DC Converter Bridge Battery DC/DC Converter
Application Gircuit: T
= Uses Single NiCd or NiMH Coin Cell oion 2 from
= Supports Notebook in Suspend During Battery Replacement CD43 ‘ §DTAT44E
« Automatic Trickle Charge ] w
= Backup Signal Available to Keyboard Controller o L G
= Automatic Shutdown when Backup Battery Dead 0.1uF MaRossuy ;L Nicd svsTEm 12v
gy s | Vi 49t pi A e
IN .
* 10pA Quiescent Current in Shutdown Aoon sl ook - 200
= Low-Battery Detector Active in Shutdown LT1304088 |, y
= Low Switch Vggsar: 370mV at 1A Typical e 1
= 120pA Quiescent Current in Active Mode wn  eof? 31
= Switching Frequency Up to 300kHz GND _I - BACKUP
= Programmable Peak Current with One Resistor j] .
= 8-Lead SO Package MAIN BATTERY
LT1239: Backup Battery Management System Lithium-lon Backup System
120Q* 120Q*
= Micropower Operation (lg = 20pA) :--IN-Pl-JT-Z-d[} """""""" Lo T 1
= Adjustable Regulator for Battery Charging i INPUT 1 REGULATOR p soopFT Y
« 4,85V Regulator for Battery Regulation | T ﬂ_22 F'T' i n I
= Cell Voltage Equalization in 2-Cell Systems moc| = | T L sow = lwow g
. wtoav] T = 5]
= Low-Battery Detector Protects Li-lon Cells - AW L
= Comparator for Automatic Power Switching T ' 3 S8k CELL
" Shutdouin TOP VIEW - ri'| :l:_
= Qutput Current Sensing LOW-BATTERY oA oun)
= Currentand Thermal Limiting " el e
* Reverse Output Protection 0 3] ) e+ = S al =
= 16-Pin Narrow SO Package LTI N, E T : T
= QOperates on 7V to 30V Input ano [5] 12] out2 E - *REQUIRED BY SOME SAFETY AGENCIES
SHDN2 [6 | 1] Imonz ! FOR INFORMATION ON
E/A (IN) [7] [10] INPUT 2 L otz o SELECTING VALUES.
E/A (0UT) [8] [9] NG B fia 4 v
16—LSABASEAASGTIC so  mmmmmsmsleemmmmemmmmmmmmmmmmm - | MEWORY | | MNGE\J(‘;VEE'\?ENT |
—_

LTC1289+ TADY
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Low Noise DC Supply for Multimedia Audio Circuitry

LT1375/LT1376: 1.5A, 500kHz Step-Down Switching Regulators Simple 5V, 1.25A Buck Converter
« Constant 500kHz Switching N4
Frequency Tor v TR
= Easily Sychronizable Bo0sT [1] [5] Vo euT 500sT o oUTPUT
= Uses All Surface Mount U (2] (rra7s  |7] FBISENSE 6viTo25v " I ViN Vsw ‘M*’U, 5V, 1.25A
C t vsw [3] L1176 ['6] anD 1nuFCT30 x LT13765 BIAS —1 St
omponents o [} 5] SYNG (LT1375) souF L DEFAULT _f sy &
= Inductor Size Reduced to 5pH SHDN (LT1376) - GND__ Vo Ao ol o ov
= Saturating Switch Design: 0.4Q A J_g.CSHF A 5515 T?ﬁhﬁwm
= Effective Supply Current: 2.5mA g SSpRoiGE 1 4+
Shutdown Current: 20pA _*RIPPLE CURRENT > Ioyr/2 =
= Cycle-by-Cycle Current Limiting r?é&fé‘féﬁ/‘yégﬁgﬁggg%;ﬁgg%%'RFEE212%8%%‘2%‘1%“&%63““ HEOVETA
LCD Display Backlight and Contrast
LT1186: CCFL Inverter with Digital Brightness Control
= Wide Battery Input Range: 4.5V to 30V Choose the Right LCD lllumination Supply
= Grounded Lamp or Floating Characteristics LT1182 LT1183 LT1184 LT1184F LT1186
Lamp Configurations Floating or Grounded Bulb ForG ForG G F ForG
= Open Lamp Protection LCD Contrast Supply Vos o
= Precision 50pA Full-Scale DAC Dedicated CCFL IC o o o o o
Programming Current LCD Reference Pinned Out You N/A N/A N/A
= Standard SPI Mode or Pulse Mode Digital Brightness Controller Vog

DAC Setting Is Retained in Shutdown
90% Efficient CCFL with Single Wire (Increment Only) Pulse Mode Control of Lamp Current

CCFL BACKLIGHT APPLICATION CIRCUITS UP TO 6mA

b1 CONTAINED IN THIS DATA SHEET ARE COVERED L1 = COILTRONICS CTX210605
BA: 8r§ BY U.S. PATENT NUMBER 5408162 %DF L2 = COILTRONICS CTX100-4
P 1 AND OTHER PATENTS PENDING 10 6 ] 3k *DO NOT SUBSTITUTE COMPONENTS
1 O CorL v 16 mggpF |y COILTRONICS (407) 241-7876
2 | BULB 15 | | 3 4 1 4 5 BAT
R CGFL B ﬂ_ 3 8VTO28V
DIO BAT 2.2uF
CLE LT1186 13 35V
I I CCFLVe  ROVER SHi =
5 12 Viy 77909 [ \LUMINUM ELECTROLYTIC IS RECOMMENDED FOR C3A AND G3B.
K AGND Voo R 3.3V MAKE 3CB ESR > 0.5Q TO PREVENT DAMAGE TO THE LT1186 HIGH SIDE
= 6l 11 c4 ORSV SENSE RESISTOR DUE TO SURGE CURRENTS AT TURN-ON
SHUTDOWN SHON lour ] I 2af OpA TO 504A Igcr, CURRENT GIVES
7 10 = OmA TO 6mA LAMP GURRENT
FROMMPU —— CLK Dour = FOR A TYPICAL DISPLAY.
8] cs o |9 FOR ADDITIONAL CGFL/LCD GONTRAST APPLICATION GIRCUITS,
l_ D1 REFER TO THE LT1182/83/84/84F DATA SHEET
i "‘is}? C1 MUST BE A LOW LOSS CAPACITOR, G1 = WINA MKP-20
PJ Q1, 02 = ZETEX ZTX849 OR ROHM 25C5001
Infrared Data Receiver
LT1319: Multiple Modulation Standard IR Receiver
. ———  SHUTDOWN INPUT . . .
IRDA and Sharp/Newton Data Receiver [ ————— roaoam = Receives Multiple IR Modulation Methods:
1 ﬁ'c*:RP/”EWTON DATA IRDA SIR, FIR, Sharp/Newton, Others
16 ) .
5| M-GND BYPASSEC = Low Noise, High Speed Preamp:
N LTI319 Vgo e
3 fim sron ] SR _Lcm J_cgz i 2pA/VHz, TMHz ) o
: PREOUT pataL 21 [ 330k TO-wF —TowF TTo1uF - w | ow Frequency Ambient Rejection Loops
12 .
1 Lo L. V3 5] e DIG_GND 1= = Dual Gain Channels: 8MHz, 400V/V
D1 She Shr 100uH FILTINL v
A $ac Sk . 7] ciral o [0 Loy = 25ns and 60ns Comparators
ul
! ] ph ALT2 |2 T—_— ¢ = 16-Lead SO Package
oy Lt —Locp L, J_CM ——|—ch = 5V Single Supply Operation
I SR W W e I = Supply Current: 14mA
*BPW34FA OR BPV22NF = \%4 = Shutdown Supply Current: 500pA
DGND  AGND

= External Comparator Threshold Setting
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PC Card Host Power Interface
Linear Technology PCMCIA Product Family

DEVICE DESCRIPTION PACKAGE
LT1312 Single PCMCIA VPP Driver/Regulator 8-Pin SO
LT1313 Dual PCMCIA VPP Driver/Regulator 16-Pin SO*
LTC1314 Single PCMCIA Switch Matrix 14-Pin SO
LTC1315 Dual PCMCIA Switch Matrix 24-Pin SSOP
LTC1470 Protected Vg 5V/3.3V Switch Matrix 8-Pin SO
LTC1471 Dual Protected Vg 5V/3.3V Switch Matrix 16-Pin SO*
LTC1472 Protected Vg and VPP Switch Matrix 16-Pin SO*

*Narrow Body

PCMCIA

8-Lead SO

MEMBER COMPANY

InfoCard 15

16-Lead SO
(Narrow Body)

14-Lead SO

(Packages Enlarged for Clarity)

Complete RS232 PC Serial Ports: 3 Drivers, 5 Receivers

+15kKVESD Protection (LT1137A)
+10kV ESD Protection (All Others)
= 3V Logic Compatible

= Receiver Keep-Alive in Shutdown
= S0 and SSOP Packages
= Ultralow Power (LTC1337: 1.5mW)

= Flowthrough Architecture

0.1yF Capacitors

Low Power Shutdown

= 12

0kBd Operation

= (Capable of Mouse Driving

= 3.3V or 5V Powered

Typical Pin Configuration’r

v TYP Rx lgIN
SUPPLY OR5V POWER  ACTIVE  SHDN  DRIVER 10kV O.1pF  DEVICE
VOLTAGE LOGIC DISS(mW) INSHDN  (uA)  DISABLE ESD CAPS  TYPE v 25 -
5 5 60 0 1 X 15k X LT1137A sV Voo —2 27 -
5 5 30 1 60 X X X*  LT1237 ort =2 26
3 3 15 0 1 — X X LTC1327 c1” —4_|_o<l—£ DRIVER IN
5&3 3 30 1 60 X X X*  LT1330 DRIVER OUT —Z_I—|>o—% RX OUT
3 3 42 1 60 X X X LT1331 RXIN —7_,—°<l—; DRIVER IN
583 3 34 1 60 X X X*  LT1331 DRIVER OUT —8_,_|>°‘7 RXOUT ¢ [
3 3 15 1 70 — X X LT1332** 10 RXIN = RX OUT
LINE RX IN —9 ﬂ RX OUT
5 5 15 0 1 — X X LTC1337 ST |_|>°' o
5 5 60 1 60 X X X L7134 orven our ] [ o< 16 o our
583 3 60 0 1 X X X LT1342 X ﬁ 17_GND
5 5 15 5 80 — X X LTC1347 ONOFF =5y ) o |oren.
3 3 15 0or5 020r10 — X X LTC1348 vy, 4 15 1
5 5 15 2 35 — X X LTC1349 (SEE CHART) -
3 3 15 2 35 _ X X LTC1350 * REMAINS ALIVE IN SHUTDOWN

ic11

DEPENDING ON PART TYPE
T EXCEPT LT1332 AND LTC1348

*Requires one 1uF capacitor
** Works with switching power supply to generate full RS232 output levels from 3V supplies

Protected Switches for Power Management
LTC1477/LTC1478: Single/Dual Protected High Side Switches

* Extremely Low Rps(on) Switch: 0.07Q = Built-In Thermal Overload Protection = Single Switch in 8-Pin SO Package

= No Parasitic Body Diode = QOperates from 2.7V to 5.5V = Dual Switch in Narrow 16-Pin SO Package
= Built-In Short-Circuit Protection: 2A = Inrush Current Limited .
« Ultralow Standby Current: 0.01pA LTC1477 Block Diagram
: = Built-In Charge Pump v v v v
Switch Output Voltage ; ) s " e "
. p g = Controlled Rise and Fall Times: t, = 1Tms — :
: L —
=25°C
510 |- W zsva Ving = Ving = 5V TOP VIEW GATSEéxCN'E)AZGE IE \_“: \_{ l:
S 0 Avour [1] [16] Avour conTROL LOGIC l
§ ’ I Ay 2] [15] AViy,
S — AViys [3] [14] AV
g agn [4] 3 oo TOP VIEW
@ LTC1478 A\
5480 GND [5 | [12] BEN Vour [1] 18] Vour CURRENT LIMIT
i BVins (6] 1] 8 i Zf oy Ve GO AND THERVAL Vour
: BVinz [7] [10] BVt Vins [3] 6] Vins
460 BVour [8] 9] BVour en [4] 5] anp
o 025 05 075 1.00 125 150

S PACKAGE
16-LEAD PLASTIC SO

S8 PACKAGE

OUTPUT CURRENT (A) 8-LEAD PLASTIC SO

LTC1477/1478 + TPO2

*NMOS SWITCHES WITH NO PARASITIC BODY DIODES

LTC147711478 - ThO1

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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