TECHNOLOGY

PDESCRIPTION

Demonstration board DC088 is a complete DC/DC con-
verter that can generate 5V at 200mA from a 2-cell input.
Just two capacitors, an inductor, a diode and the
LT1304CS8-5 IC are required to realize the DG/DC func-
tion. High efficiency is maintained over a broad range of
load current due to the LT1304-5’s 120pA quiescent
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LT1304-5
2-Cell to &V, 200mA

currentand Burst Mode™ operation. A SHDN pin disables
the converter when pulled low, reducing supply current to
10pA. An independent low-battery detector with open-
collector output remains active in shutdown.

ALY, LTC and LT are registered trademarks of Linear Technology Corporation.
Burst Mode is a trademark of Linear Technology Corporation

PERFORMANCE SUMMARY o-c <1, < 70°C, Vyy = 2.5V, Vsypy = 2V unless otherwise specified.

PARAMETER CONDITIONS MIN TYP MAX UNITS
Input Voltage 1.65 2.50 v
Output Voltage 4.80 5.05 5.25 v
Load Current Viy = 3.30V 500 mA
Quiescent Current Not Switching 120 200 pA
Shutdown Current SHDN = 0V 10 pA

TYPICAL PERFORMANCE CHARACTERISTICS AND BOARD PHOTO
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Figure 1. 2- to 3-Cell to 5V Converter. Dashed Lines Indicate
Optional Components and Are Not Necessary to Converter Function

PARTS LIST

REFERENCE

DESIGNATOR QUANTITY | PART NUMBER DESCRIPTION VENDOR TELEPHONE
C1,C2 2 TPSD107M010 100pF, 10V Tantalum Capacitor AVX (803) 448-9411
D1 1 MBRS120 Schottky Diode Motorola (800) 521-6274
L1 1 CD54-220 22H Inductor Sumida (708) 956-0666
U1 1 LT1304-5 DC/DC Converter IC LTC (408) 432-1900
Optional Components

C3 1 12065C103 0.01pF, 50V Ceramic Capacitor AVX

R1 1 CR324993 499k, 1/8W, 1% Resistor AVX

R2 1 CR326043 604k, 1/8W, 1% Resistor AVX

R3 1 CR321003 100k, 1/8W, 1% Resistor AVX

OPERATION

The LT1304-5 DC/DC converter uses Burst Mode opera-
tion to provide a fixed output of 5V DC. The circuit can
deliver 200mA from fully discharged (2.00V) cells. Opera-
tion typically extends to Vi = 1.5V and is guaranteed with
Viy = 1.65V. Component values, PC board layout and
vendorsare recommended by Linear Technology. For best
performance do not modify the PC board layout.

HOOK-UP

The demonstration board comes with turrett terminals for
connecting the battery. These terminals will accommodate
up to 18AWG stranded wire. For the best efficiency, it is
important to make a good, solid connection to the battery
using short wires. Some inexpensive battery holders use a
resistive metal for the springs, resulting in as much as 0.2Q
in series with the battery. This much resistance can reduce
operating time significantly, especially at high output levels.

FUNCTIONAL DESCRIPTION

Regulator

The LT1304-5 uses Burst Mode operation to achieve
micropower operation, yet delivers over 1W of output power.
In this mode the output voltage is monitored by Sense pin 8.
This potential is divided by an internal resistor string and
applied to one side of acomparator. The other side is referred
to 1.24V. When the output voltage drops sufficiently to
reduce the divided voltage to less than 1.24V, the comparator
enables the internal oscillator. The oscillator OFF time is fixed
at 1.5ps. The ON time can, however, be determined in either
of two ways. Without intervention of the current limit circuit,
the oscillator will have an ON time of 6ps. The current limit
circuit will intervene if the switch current exceeds either the
internally trimmed maximum of 1A oralower value forced by
the addition of an external current-limiting resistor (R4). In
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OPERATION

either event, the switch will be forced off and the ON time will
be reduced from 6ps to some value greater than the propa-
gation delay of the current-limit circuitry (about 200ns).

Low-Battery Detector

The low-battery comparator is a hysteretic comparator
with one side referred to 1.17V. The divider consisting of
R1 and R2 has been selected to provide a low-battery
output signal when the input voltage falls below 2.14V.
R1 can be changed to obtain other low-battery threshold
voltages according to the formula:

Vin
R1=R2 (W - 1)
The output, LBO, is an open collector capable of sinking
500pA in the low-battery detected state. The creative
designer may find this comparator useful in other applica-
tions similar to those found in the LT1304-5 data sheet.

The regulator can be placed in a 10pA shutdown state by
pulling the SHDN pin 7 to ground (<0.4V). In this state the

proper operation. The 100uF, 10V input capacitor may be
replaced by a lower cost (>0.1ESR) 100pF unit at a slight
loss of efficiency.

Inductors

The Sumida CD54-220 inductor is a low cost, ferrite,
unshielded unit. Wire resistance (DCR) is specified at
0.1Q. Forimproved efficiency, the Sumida DC75-220 can
be used. A toroidal core unit may be preferred in some
cases due to superior flux containment, resulting in im-
proved RFI/EMI suppression.

Diodes
The MBRS120 Schottky diode has an excellent forward
drop and 20V breakdown. Using an MBRS130 may result

inimproved efficiency at low load currents at the expense
of greater forward drop. A 1N5818 diode is also suitable.

Peak Switch Current Can Be Reduced by Connecting a
Resistor Between Iy and Ground
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However, no responsibility is assumed for its use. Linear Technology Corporation makes no represen-

Information furnished by Linear Technology Corporation is believed to be accurate and reliable. 3
tation that the interconnection of its circuits as described herein will not infringe on existing patent rights.



DEMO MANUAL DCO088

PCB LAYOUT AND FILM

MICROPOWER DC/DC CONVERTER
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Component Side Silkscreen

Component Side

Component Side Solder Mask

Solder Side

Solder Side Solder Mask

PC FAB DRAWING

‘ 2.000" ‘

NOTES:

1.FINISHED MATERIAL IS FR4, 0.062 THICK, 2-0Z COPPER

2.PCB WILL BE DOUBLE-SIDED WITH PLATED THROUGH-HOLES
3.PTH SIZES AFTER PLATING, 0.001 MIN WALL THICKNESS

4.SOLDER MASK BOTH SIDES USING PC401 OR EQUIVALENT
5.SILKSCREEN COMPONENT SIDE USING WHITE NONCONDUCTIVE INK
6.ALL DIMENSIONS IN INCHES, +0.005

7.ALL HOLE SIZES AFTER PLATING, -0 TO 0.003 MAX

Q 2.000"

HOLE CHART

SYMBOL
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TOTAL HOLES 11

Linear Technology Corporation

1630 McCarthy Blvd., Milpitas, CA 95035-7487
(408) 432-1900 - FAX: (408) 434-0507 - TELEX: 499-3977
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KomnaHus «Life Electronics» 3aHumaemcsi nocmaskamu 351€KmMpPOHHbIX KOMITOHEHMO8 UMIOPMHO20 U
omedyecmeeHHo20 rpouseodcmea om npoudeodumernel u co ckrnados KpyrHbix ducmpubbomopos Esporibi,
AMepuku u Asuu.

C koHua 2013 200a KoMraHusi akmueHo pacwiupsiem fuHelKy MocmagoK KOMIOHEHMO8 0 HarnpaeneHuo
KoakcuarbHbIl kabesb, Keapuesbie 2eHepamopbl U KOHOeHCcamopbi (KepaMuyeckue, nieHoYHbIe,
3neKmposiumuyeckue), 3a cuyém 3akntoyeHuss ducmpubbromopcKux 002060p08

Mbi1 npednasaem:

o KoHKypeHmocnocobHbie UeHbl U CKUOKU MOCMOSIHHbIM KITUeHmMam.

e CrieyuarsnbHbie ycrio8usi 07151 TOCMOSIHHbIX KITUEHIMO8.

e [lod6op aHarnoeos.

lMocmaeky KomMrnoHeHmMo8 8 ftobbix obbemax, y0oernemeopstouUx eawum MompebHoCMSsM.

lpuemnembie cpoku nocmasku, 803MOXHa yCKOPEeHHasi mMocmaska.
Locmaeky mosapa & ritobyto moyky Poccuu u cmpaH CHI™.
KomrinekcHytro nocmasky.

Pabomy no npoekmam u rnocmasky obpa3syos.

®opmuposaHue ckiada nod 3akaszyuka.

Cepmucgbukambl coomeemcmeus Ha rnocmassnseMyro npooyKyuUto (Mo XenaHu KueHma).
o TecmuposaHue nocmasnsemMou npodyKyuu.

e [locmasKy KOMMOHEHMOo8, mMpebyruux 806HHYIO U KOCMUYECKYH MPUEMKY.

e  BxodHoli KOHMposib Ka4yecmea.

e  Hanu4yue cepmugpukama I1SO.

B cocmaee Hawel komnaHuu opeaHu3oeaH KoHcmpykmopckuli omderst, npu3eaHHbIl MomMozamb
paspabomyukam, U UHXEHepaM.

KoHcmpykmopckuli omOen nomoaaem ocyujecmseums:

Pezaucmpauuro npoekma y npousgooumersisi KOMIOHEHMOS.

TexHu4eckyro no0depXKy rnpoekma.

Bawumy om cHaMuUs KOMroHeHma ¢ npoussoocmea.

OueHKy cmoumocmu fpoeKkma ro KOMIOHeHmam.

U3ezomoerneHue mecmosol rnnambl MOHMaX U ryckoHanadoyHbie pabomeil.
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