QUICK START GUIDE FOR DEMONSTRATION CIRCUIT 893
MONOLITHIC BUCK REGULATOR WITH DUAL VLDO REGULATORS

DESCRIPTION

Demonstration circuit 893A is a triple output con-
verter, using the LTC3446 monolithic synchronous
buck regulator with dual very low drop-out linear
regulators (VLDOs). The DC893A has an input volt-
age range of 2.7V to 5.5V, and is capable of delivering
up to 300 mA of load current on each output. The
buck regulator output voltage of the DC893A can be
set as low as 0.8V, and the dual VLDOs can be set as
low as 0.4V. The DC893A can operate in noise sensi-
tive applications, due to the LTC3446 buck regulator
operating in pulse-skipping mode at low load cur-
rents. This feature, together with the inherent low
noise operation of the VLDOs, allows the DC893A to

Table 1. Performance Summary (Tp = 25°C)

LTC3446

provide three reasonably quiet outputs. The DC893A
is meant for powering sub-2V logic circuits and 1/0
circuitry from a single Li-lon battery. With the dual
VLDOs running off the output voltage of the buck
regulator, the efficiency of the linear regulators can
rival that of the buck regulator. These features make
the DC893A an ideal circuit for use in Battery pow-
ered, hand-held applications.

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

LTC is a trademark of Linear Technology Corporation

PARAMETER CONDITIONS VALUE
Minimum Input Voltage 2.7V
Maximum Input Voltage 5.5V

GND = Shutdown

Run/Shutdown
VIN =Run
Output Voltage VOUTBUCK VIN=2.7V 10 5.5V, loUTBUCK = 0 mA to 400 mA 1.8V +~5% (1.7V—-1.9V)
Output Voltage Regulation V Line £15%
utput Voltage Regulation
p ge neg OUTBUCK Load 5%
Typical Qutput Ripple VOUTBUCK VIN = 3.3V, loUTBUCK = 400 mA (20 MHz BW) <40mVp—p
Nominal Switching Frequency 2.25 MHz
, Burst Mode - VN = 3.3V, VoUTBUCK = 1.8V <0.4A +0.1A%
Operation Modes —
Pulse-Skipping - VIN = 3.3V, VouUTBUCK = 1.8V <0.2A + 50 mA%
Output Voltage VOUTLDO1 VIN=2.9V t0 5.5V, lgyT1 = 0 mA to 300 mA 1.5V +~5% (1.4V-1.6V)
, Line +1.5%
Output Voltage Regulation VQUTLDO1
Load +1.5%
Typical Qutput Ripple VOUTLDO1 VIN=3.3V, louTLDO1 = 300 mA (20 MHz BW) <20mVp—p

Output Voltage VQUTLDO? VIN=2.7V 10 5.5V, IguTLD0O? = 0 mA to 300 mA 1.2V +~5% (1.125V - 1.275V)
, Line +15%
Output Voltage Regulation VQUTLD0O?
Load +1.5%
Typical Output Ripple VQUTLDO2 VIN =3.3V, lguTLDO2 = 300 mA (20 MHz BW) <20mVp_p
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MONOLITHIC BUCK REGULATOR WITH DUAL VLDO REGULATORS

Q@UICK START PROCEDURE

The DC893 is easy to set up to evaluate the perform-
ance of the LTC3446. For a proper measurement
equipment configuration, set up the circuit according
to the diagram in Figure 1.

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

Please follow the procedure outlined below for proper
operation.

1. Connect the input power supply to the Vin and
GND terminals. Connect the loads between
the Vout and GND terminals. Refer to figure 1
for the proper measurement equipment setup.

2. Before proceeding to operation, insert shunt
XJP1 into the pulse-skip position of jumper
JP1. Also, insert shunts XJP2, XJP3, and
XJP4 into the OFF positions of jumpers JP2,
JP3, and JP4, respectively.

3. Apply 5V at Vin, and turn on VoutBuck,
LVout1, and LVout2 by changing shunts XJP2,
XJP3, and XJP4 from the OFF positions to the
ON positions.  All three output voltages
should be within a tolerance of +/- 2.5%.

4, Vary the input voltage from 2.9V to 5V. The
three output voltages should be within +/-
3.5% tolerance.

o. Vary the load current, of each output, from 0
to full load (400 mA for VoutBuck, 300 mA for
LVout1 and LVout2). Each output voltage
should be within a tolerance of +/- 5%.

6. Set the load current of all outputs to full load
and measure the ripple voltage of each output
(refer to Figure 2 for proper measurement

technique); they should measure less than 40
mVAC each. Also, observe the voltage wave-
form of the VoutBuck regulator at the switch
node (pin 14). The switching frequency
should be between 1.8 MHz and 2.7 MHz (T =
555 ns and 370s).

7. Insert shunts XJP2, XJP3, and XJP4 into the
OFF position(s). Move shunt XJP1 into the
Burst-Mode position. Turn on VoutBuck by
moving shunt XJP2 into the on position and
lower the load current to less than 40 maA.
Observe the output ripple voltage. It should
measure less than 100 mVAC.

8. Measure the output voltage; it should meas-
ure +/- 2.5% tolerance for static line and load
conditions and +/- 6% tolerance under dy-
namic line and load conditions (3.5% total).

When finished, turn off the VoutBuck circuit
by inserting a shunt into the OFF position of
JP2, and disconnect the power.

Warning - If the power for the demo board is carried
in long leads, the input voltage at the part could
“ring”, which could affect the operation of the circuit
or even exceed the maximum voltage rating of the IC.
To eliminate the ringing, insert a small tantalum ca-
pacitor (for instance, AVX part # TAJW476M010) on
the pads between the input power and return termi-
nals on the bottom of the demo board. The (greater)
ESR of the tantalum will dampen the (possible) ring-
ing voltage due to the use of long input leads. On a
normal, typical PCB, with short traces, the capacitor
iS not needed.
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Figure 1. Measuring Input or Output Ripple

LY LNER



QUICK START GUIDE FOR DEMONSTRATION CIRCUIT 893

MONOLITHIC BUCK REGULATOR WITH DUAL VLDO REGULATORS

"S1HVd ASOTONHOI L HYANITHLM 35N HOJA3INddNS

1 40 3 133HS ANWYNITIL 7 ‘TVO®pz ‘20 Jequiidag *Aepsiny )
NV ADOTONHOL BYINT O ABVIIHAOHd SI1LINDHID SHL
Y vE6800 FONVISISSY HO4 DNIESINIDNG SNOLLVIIddY ADOTONHOAL
ATY ON BMa 2000 30v0| 3ZIS yINDIS3| V3N LOVINGO ‘ALTIEVTIZH HO 3ONVIWKOALd .
S0BZE | SSOBWOL  yganona] LINOHID 10344V ATINVOHINDIS AV INOAV OLYOR LINOHID . H0d &)
pE—— (LN ONY NOLLLISENS ININOJINOD "NOLLYOIddY Palappos 8q 1) Punoib o1 paloauLca s pue 51 uid st ped pesodke Ul x.x
JojeinBay INAinQ |ydu L ‘JA39rrEDL TVLOY SHL NI NOLLYHIAO FTEVITIH ANV HIdOHd AdIEIA .
QDAY ) I IBISNOGSIY SHINQLSNO SHL SNIVIEH LI EHASMOH Pepaau 1ou s Jojoedeo au) ‘Se0e.) Hoys yiim
T [ soreere | o sunr NMVHA) g0 1v01153 5 03N ddNS-HIWOLSN S13IW LYHL LINJHID ‘80d eodfy ‘euuoue ug “spes indur Buo) ey o) enp sbe)joa Buibuu (siqissod)
Ity ADOIONHOAL 3ivd STWAOHddV ¥ OIS0 0L LHOH3 1538 V 30VW SYH ADOTONHOAL HYaNI o uedurep 0} y£680Q oyl o panesu; sem | ped fpuopdo U st Lug Joyoede ¢
EE VA
g
m 4 gop
1AT00 m E
ZATe0 m A=
Z2NH ZINY =
2 L SR
_E
4dooo+
o 0 NIFHOSHTIS 80d
190
VAN s v_m.m 8iqeUT ZINOAT
. d vdr
%L MZ 0P .
L2 ik . U HNOAT
AOS AEQ or | “ua 2a4A1 Ui ane %S WL Edr
4n1g ez %ol M908 .|/\/\/\J 140
(@UVW00S S3  greg | PO | o 23 o o oA PNg
AN _ 7 EnoAT 8 %S Wi ¢ JNO zdr
2NoAT %} 0V
o3 LAY - 440 poles apopy
OMV os w nes w g 1g4AT FINT %S W 0 b
ano : %L MOLL NO
o ez lj B
(RUlVWOOE  ¥3 | g H tAT0D H nENT : o
AL O <1 HnoAT £l %S L 4 wuzo
HNoATT %L NGy I g L
1BSBPON |- 7o PONEE
1do o buddys-esind
©uv — +—71-| 8bpnE €3
A0S AE9 Mo 5 =
anLo Jrez - poodd 5 © poood
Lg@noo anoo %l 1065 e UIAT .
(rew)ywooy €3 H H HNLL 9 %S N}
ret © Unria 7| MS YAz
ng o L
PngInoA T 3a3erbe0l
in 93
. ano
AE9 AOL
dnee any
uo+
sl T
O NS neT

Uip

LY LNER



