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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QUICK START GUIDE FOR DEMONSTRATION CIRCUIT 658

MULTI-OUTPUT DC/DC CONVERTER POWERED BY 2-CELL, USB OR WALL ADAPTER
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OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHoBsaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




