QUICK START GUIDE FOR DEMONSTRATION CIRCUIT 423
1A, 500KHZ HIGH VOLTAGE BUCK CONVERTER

DESCRIPTION

Demonstration circuit 423 is a 60V, 500kHz, 1A load cur-
rent, monolithic step-down DG/DC switching converter
using the LT1956. With its wide input voltage range,
1.5A internal power switch, and thermally enhanced
package, the LT1956 is a very versatile and powerful IC
for DG/DC converters that require compact space and a
wide variety of input voltage ranges. The constant
500kHz switching frequency allows all of the compo-
nents to be small, surface mount devices. The current-
mode control topology creates fast transient response
and good loop stability with a minimum number of ex-
ternal compensation components and the use of ceramic
input and output capacitors. The low resistance internal
power switch (0.2Q) maintains high efficiencies >75%
and up to 90%. The SHDN pin and 25uA shutdown cur-
rent extends battery life. The wide VIN range of the
LT1956 allows steady state input voltages from 7.5V
input up to 25V input. The LT1956 is capable of steady
state operation of up to 60V if the output voltage is set
higher than 5V and the duty cycle remains high enough
(typically above 25%). Minimum on-time and maximum
output power at high input voltages may have thermal
restrictions (please see datasheet for more details).
However, with 5V output, the LT1956 is designed for

Table 1. Typical Performance Summary

LT1956

transient operation up to 60V. Synchronization of switch-
ing frequencies up to 700kHz is possible.

Demonstration Circuit 423 is designed for 7.5V to 25V
input (with up to 60V transient) to 5.0V output at 1A
load current for automotive, industrial, portable com-
puters, battery chargers, and distributed power systems.
This board was designed for wide input voltage range
applications where simplicity, small circuit size, and low
component count are important as well as up to 1A of
load current. The extremely low output voltage ripple
ceramic capacitor not only demonstrates small size and
low cost, but the advantage of current-mode control in
step-down applications with a simple compensation
network and a feedforward capacitor for more rugged
stability and excellent transient response. Demonstration
Circuit 423 is best used in 500kHz applications where
the maximum duty cycle does not exceed 75% and the
minimum steady state duty cycle remains above 25%.
Duty cycles below 25% are capable, with the restriction
of minimum on-time, the part may begin to skip pulses
to effectively lower the overall minimum on-time.

Design files for this circuit board are available. Call
the LTC factory.

PARAMETER CONDITION VALUE
Steady State Input Voltage Range Vour =5V, lgyT < 1A 7.5-25V
Maximum Transient Input Voltage 60V
Vout lguT < 1A 5V +3%
Maximum Output Current 1A
Typical Switching Frequency 500kHz
Typical Efficiency Vin=12V, Vour =5V, lgyT=1A 83%
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QUICK START GUIDE FOR DEMONSTRATION CIRCUIT 423
1A, 500KHZ HIGH VOLTAGE BUCK CONVERTER

QUICK START PROCEDURE

Demonstration circuit 423 is easy to set up to evaluate
the performance of the LT1956. Refer to Figure 1 for
proper measurement equipment setup and follow the
procedure below:

Make sure that the input voltage does not exceed 60V.

The synchronization and shutdown functions are op-
tional and their pins can be left floating (disconnected) if
their functions are not being used.

1. Connect the 7.5V-25V input power supply to the Vin
and Gnd terminals on the board.

2. After all connections are made, turn on input power
and verify that the output voltage is 5.0V.
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Figure 1. Proper Measurement Equipment Setup

CUSTOMIZING THE BOARD

The components assembled on the board are optimized
for a wide input voltage range and a 5V output. The
bandwidth can be increased for more specific input volt-
ages such as 12V +10% or 18V-24V with 36V transient
if desired (just a few examples). The adjustable feedback
resistors allow the output voltage to be customized. For
output voltages below 3.0V, the boost diode should be
moved from D2 to D3 to provide the minimum boost
voltage required for the internal power switch. Make
sure that the boost capacitor (C8) has a voltage rating
greater than or equal to the output voltage for applica-
tions where the boost diode is placed in D2. However,
the boost capacitor must have a voltage rating greater
than the input voltage whenever the boost diode is
placed in position D3.

D4 is an optional boost voltage “blocking” diode. For
custom applications in which the output voltage is sig-
nificantly greater than 5V, this blocking diode reduces
the boost driver voltage, reducing the power (and thus
heat) dissipation inside the IC. It is recommended that a
CMHZ5236B zener diode is used in D4 when Vgy7 = 12V
and the junction temperature is hot without the use of
the Zener. Note that in order to properly install D4, the
small trace connecting the anode and cathode of D4 on
the board must be separated (an Exacto knife works
well) before D4 is soldered to the board.
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Figure 2. Efficiency
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% HIGHER D.C. INPUT VOLTAGES ALLOWED UP TO 60V

(SEE QUICK START GUIDE) 02 D4
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NOTE: UNLESS OTHERWISE SPECIFIED

1. ALL RESISTORS ARE IN OHMS, 0603.
ALL CAPACITORS ARE IN MICROFARADS, 0603.
2. ALL OPTIONAL COMPONENTS WILL HAVE NO
COMPONENT OUTLINE ON BOARD EXCEPT Qf1,
R5, R6, AND C9.

Figure 3. Demo Circuit Schematic
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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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