QUICK START GUIDE FOR DEMONSTRATION CIRCUIT 658
MULTI-OUTPUT DC/DC CONVERTER POWERED BY 2-CELL, USB OR WALL ADAPTER

DESCRIPTION

Demonstration Circuit 658 is a complete power man-
agement system using the LTC3456 for portable applica-
tions powered by a wall adapter, a USB port or a 2-cell
alkaline battery, in that order of priority. DC658 provides
three outputs: a 1.8V, 200mA core supply, a 3.3V,
150mA main supply, and a 3.3V, 50mA Hot Swap supply.
All outputs are discharged to ground during shutdown.

The 1.8V output switcher is a high efficiency, 1MHz fixed
frequency synchronous buck regulator. The 3.3V output
switcher is a high efficiency, 1MHz fixed frequency syn-
chronous buck regulator (when powered from a wall
adapter or a USB port), or a synchronous boost regula-
tor (when powered from a 2-cell alkaline battery).

Table 1. Performance Summary (T = 25°C unless otherwise noted)

LTC3456

When using a long wire connection to the input source
(a wall adapter or a USB port), there can be large voltage
transients during initial plug-in due to the stray wiring
inductance. This voltage spike can be large enough to
damage the LTC3456. C7, R16, C8, and R20 are used to
damp the possible voltage transients. Please refer to
Application Note 88 for details. Since the battery is usu-
ally assembled close to the circuit and its series resis-
tance also provides damping for the resonant tank, C11
at the battery input is mainly intended for demo board
evaluations when a bench power supply is used to simu-
late the battery voltage.

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

PARAMETER CONDITION VALUE
Battery Input Voltage Range 2V to 3.2V
USB Input Voltage Range 4.35V t0 5.5V
Wall Adapter Input Voltage Range 4.5V 105.5V
Core Output Voltage Vgat =2.4V, loyt1 = OmA to 200mA 1.8V +4%
Typical Output Ripple (Core) Vpat = 2.4V, loyT1 = 200mA (20MHz BW) 5mVpp

Main Qutput Voltage Vpat =2.4V, lgyT2 = OmA to 150mA 3.27V +4%
Typical Output Ripple (Main) Vpat = 2.4V, lgyT2 = 150mA (20MHz BW) 25mVpp

Hot Swap Output Voltage Vpat =2.4V, lgyt3 = OmA to 50mA 3.27V +4%
Typical Output Ripple (Main) VgaT = 2.4V, lguT3 = 50mA (20MHz BW) 8mVpp
Typical Switching Frequency (All Switchers) 1MHz
Efficiency (Fixed Frequency Mode) VeaT = 2.4V, lgyT1 = 200mA, lgyT2 = 150mA, lgyTs = 50mA 88% Typica
USB maximum current in 500mA mode USB voltage is 5V, USB Active and 500mA mode 500mA (max)
USB maximum current in 100mA mode USB voltage is 5V, USB Active and 100mA mode 100mA (max)
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QUICK START GUIDE FOR DEMONSTRATION CIRCUIT 658
MULTI-OUTPUT DC/DC CONVERTER POWERED BY 2-CELL, USB OR WALL ADAPTER

QUICK START PROCEDURE

Demonstration circuit 658 is easy to set up to evaluate
the performance of the LTC3456. Refer to Figure 1 for
proper measurement equipment setup and follow the
procedure below:

NOTE: When measuring the input or output voltage rip-
ple, care must be taken to avoid a long ground lead on
the oscilloscope probe. Measure the input or output
voltage ripple by touching the probe tip directly across
the Vin or Vout and GND terminals. See Figure 2 for
proper scope probe technique.

BATTERY POWERED OPERATION

1. Set both the wall adapter input voltage and USB input
voltage to zero. The circuit is now powered from the
battery input. If a bench power supply is used, set
the voltage between 2V and 3.2V.

2. Push ON button to start the converter. Note that the
Reset LED goes on for 262msec. This simulates the
reset signal that the LTC3456 provides to the micro-
processor during initial power up.

3. When powered by the battery, the Burst Mode can be
selected to improve light load efficiency by use of the
Mode jumper (JP1). Once selected, each switcher
will automatically enter into Burst Mode operation
when its load current falls below a predetermined
value.

4. Check for the proper output voltages.

NOTE: If any output is not in regulation, temporarily
disconnect the load at the output to make sure that
the load current is not set too high. The MAIN
(Vout2) and HOT SWAP (Vout3) outputs will be
turned off when the CORE output (Vout1) goes out of
regulation.

5. Once the proper output voltages are established, ad-
just the load currents within the operating range and
observe the output voltage regulation, ripple voltage,
efficiency and other parameters.

6. Pushing the OFF button turns off the converter.

USB POWERED OPERATION

7. Place the USB SUSPEND jumper in the USB active
position. Place the USB CURRENT jumper in the
500mA position. Keep the wall adapter input voltage
at zero. Set the USB input voltage above 4.35V. (The
EXT PWR LED goes on when the USB pin voltage is
greater than 4.1V)

NOTE: Make sure that the USB input voltage does not
exceed 5.5V.

8. Repeat 4 and 5 to evaluate the circuit operation.
When powered by the USB input, the converter al-
ways operates in forced PWM mode regardless of the
status of the MODE pin.

AC WALL ADAPTER POWERED OPERATION

9. Ramp up the wall adapter voltage. When the wall
adapter voltage exceeds 4.5V, the converter will
switch over from USB input to be powered by the wall
adapter.

NOTE: Make sure that the wall adapter input voltage
does not exceed 5.5V.

10. Repeat 4 and 5 to evaluate the circuit operation.
When powered by the wall adapter, the converter al-
ways operates in forced PWM mode regardless of the
status of the MODE pin.
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Figure 1. Proper Measurement Equipment Setup
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L

Figure 2. Measuring Input or Output Ripple
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Hu1Boe NapTHEPCTBO

000 “/1aiipINeKTPOHUKC” “LifeElectronics” LLC

MHH 7805602321 K 780501001 P/C 40702810122510004610 ®AKb "ABCO/IOT BAHK" (3A0) 6 2.CaHkm-Ilemep6bypee K/C 30101810900000000703 EUK 044030703

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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Ten: +7 (812) 336 43 04 (MHO20KaHANbHbI)
Email: org@lifeelectronics.ru
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