TECHNOLOGY

DEMO CIRCUIT 16T1A
| l ’ \D QUICK START GUIDE

LTC3604EMSE

2.5A, 15V, MONOLITHIC SYNCHRONOUS

DESCRIPTION

Demonstration circuit 1611 is a step-down converter,
using the LTC3604 monolithic synchronous buck
regulator. The DC1611A has a maximum input volt-
age 15V, and is capable of delivering up to 2.5A of
output current at a minimum input voltage of 3.6V.
The output voltage of the DC1611A can be set as low
as 0.6V, the reference voltage of the LTC3604. At
low load currents, the DC1611A operates in discon-
tinuous mode, and during shutdown, it consumes less
than 40 uA of quiescent current. In continuous mode
operation, the DC1611A is a high efficiency circuit -
over 80%. The DC1611A can track another voltage

As Shipped Performance Summary

STEP-DOWN REGULATOR

with the LTC3604 track function. Because of the
high switching frequency of the LTC3604, which is
programmable up to 4 MHz, the DC1611A uses low
profile surface mount components. All these features
make the DC1611A an ideal circuit for use in Lith-
ium-Ion Battery applications and distributed power

systems. Gerber files for this circuit are available.
Call the LTC Factory.

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

PARAMETER CONDITIONS VALUE
Minimum Input Voltage 3.6V
Maximum Input Voltage 15V

GND = Shutdown

Run/Shutdown
VIN = Run
VIN =3.6V to 15V, IoyuT = 0Ato 2.5A 1.2V 4% (1.152V — 1.248V)
Output Voltage VIN = 3.6V t0 15V, IoUT = 0A to 2.5A 1.8V +4% (1.728V — 1.872V)
Regulation

VIN =4.5V to 15V, IoyuT = 0Ato 2.5A

3.3V +4% (3.168V — 3.432V)

Typical Output Ripple Voltage VIN =12V, VouTt = 1.8V, IoyuT = 2.5A (20 MHz BW) <20mVp_p
Burst Mode VIN =12V, VouT = 1.8V <700 mA
Nominal Switching Frequency RT =324k 1 MHz + 20%
Table 1. Jumper Description
JUMPER | FUNCTION RANGE/SETTING (DEFAULT)
JP1 Vout Setting. 1.2V
JP5 Tracking or Soft-Start (SS) (SS) - TRACK
JP6 Mode: Forced Continuous Mode (FCM), Burst Mode, or External Synchronization (SYNC) | (FCM) — SYNC — Burst Mode
JP7 Run (ON) - OFF
JP8 Frequency (1 MHz) - 2 MHz
JP9 ITH: Compensation INT — (EXT)
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L. TC3604

QUICK START PROCEDURE

Demonstration Circuit 1611 is easy to set up to evalu-
ate the performance of the LTC3604. For proper
measurement equipment configuration, set up the cir-
cuit according to the diagram in Figure 1. Before pro-
ceeding to test, insert shunts into the 1.2V position of the
output voltage header JP1, into the SS (soft-start) posi-
tion of Track/SS header JP5, into the FCM (Forced Con-
tinuous Mode) position of MODE header JP6, into the OFF
position of RUN header JP7, into the 1 MHz position of
FREQ header JP8, and into the EXT position of ITH header
JP9.

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 output volt-
age ripple by touching the probe tip directly across the
Vin or Vout and GND terminals. See Figure 2 for
proper scope probe measurement technique.

With the DC1611 set up according to the proper
measurement configuration and equipment in Figure
1, apply 6.3V at Vin (Do not hot-plug Vin or increase
Vin over the rated maximum supply voltage of 15V, or
the part may be damaged.). Measure Vout; it should
read OV. Turn on the circuit by inserting the shunt in
header JP7 into the ON position. The output voltage
should be regulating. Measure Vout - it should meas-
ure 1.2V +/- 2% (1.176V to 1.224V).

Vary the input voltage from 3.6V to 15V and adjust the
load current from 0 to 2.5A. Vout should set the input
voltage to 15V and the output current to 2.5A. Meas-
ure the output ripple voltage; it should measure less
than 20 mVAC.

Observe the voltage waveform at the switch pins (the
other side of the inductor from the output). Verify the
switching frequency is between 800 kHz and 1.2 MHz
(T =1.25 us and 0.833 us), and that the switch node
waveform is rectangular in shape.

Change the JP6 shunt from forced continuous mode to
Burst Mode. Also set the input voltage to 12V and the

output current to any current less than 400 mA. Ob-
serve the discontinuous mode of operation at the
switch node, and measure the output ripple voltage. It
should measure less than 150 mV.

Insert the JP7 shunt into the OFF position and move
the shunt in the 1.2V output JP1 header into any of the
two remaining output voltage option headers: 1.8V
(JP2) or 3.3V (JP3). Just as in the 1.2V Vout test, the
output voltage should read Vout +/- 2% tolerance un-
der static line and load conditions and +/- 1% toler-
ance under dynamic line and load conditions (+/- 2%
total). Also, the circuit operation in discontinuous
mode will be the same.

When finished, turn off the circuit by inserting the
shunt in header JP7 into the OFF position.

Low QOutput Voltage, 2MHz Operation

In applications with low output voltages of less than
1.2V, and frequencies of 2 MHz or higher, the inductor
ripple current will be reduced significantly such that the
internal current comparator will not be able to clearly
differentiate it from surrounding noise. Sporadic ckt.
operation will result. To avoid this effect, replace the
standard 1 uH inductor with a 0.47 uH inductor. This
will make the inductor ripple current large enough so
that the circuit operation will not be affected.

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 (which, of
course, may damage the IG). To eliminate the ringing, a
small tantalum capacitor has been inserted on the pads
between the input power and return terminals on the
bottom of the demo board. The (greater) ESR of the
tantalum capacitor will dampen the (possible) ringing
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 2. Measuring Input or Output Ripple

Figure 1. Proper Equipment Measurement Set-Up
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Normal Switching Frequency & Output Ripple Voltage

Waveforms
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Figure 3. Switch Node & Output Ripple Voltage Waveforms
V|N = 12", VOUT = 18", IOUT = 25A, FSW =2 MHz

Trace 3: Output Ripple Voltage (20 mV/div AC)
Trace 2: Switch Voltage (10 V/div)
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L. TC3604

Load Step Response Waveform
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AX = 480.000ns | 1/AX = 2.0833MHz | AY(3) = -62.5mV |

Figure 4. Load Step Response
Vi =12V, Vg7 = 1.8V, 2.5A Load Step (0A <-> 2.5A)

Forced Continuous Mode Fsw =2 MHz

Trace 3: Output Voltage (50mV/div AC)
Trace 4: Output Current (1A/div)

LY NEAR O



L TC3604

. [

I €

|} 40 | 133HS 7 0102 _Nw}_m::m_. _>mu_‘c 31va "$14Yd A90TONHOIL HYINITHLM 3SN 804 311ddNS

ANV ADOTONHIIL HYINMOL AHVLIINAOH SI LINJHID SIHL
L <m—%\ﬂ_.m_.ﬂd%oﬂ_w.w.__>_ 1 v "JONVLSISSY HO4 ONIHIINIONG SNOLLYIMddY ADOTONHIIL i .Qm_ﬁm_m_z LONSI mmu._.G<n_<U FHL
A ONJI | 325 SIOVYL LYOHS HLIM "82d TVIIdAL "TVIWION V¥ NO

H0Lv1N934 ¥INnd SNONOYHINAS JIHLITONOW V52

JILYNIHIS ‘3L

OOl ON3

A1UO 95N JWOISND J0L-EIUAPYLOT D1
1050-78Hg01) 'Xed

™ YNINOINY "S30 80d

HYINM LOVINOD "ALMIBYNIY HO JONVWHOY3d

LINDHID 13344V ATINVIHIND IS AV LNOAYT QY W08 LINDHID
Q3INMd ANV NOLLNLLLSENS ININOAIO] "NOILYOIddY
IVNLOV IHL NINOLLYY3JO 318VIM3H ONY H3d0Yd AJI3A

0L ALMIGISNOdS3Y SHINOLSNDFHL SNIVINEH LI 'HIAIMOH
*SNOILYIIHII3dS A3MddNS-HIWOLSNI S1IFN LYHL LINDHID

'SAVAT LNdNI ONOT3HL O1 INa IOVLTOA ONIONTY
(3791550d) IHL N3dIWYA OL ¥¥S#123a FHL NO
Q3 1Y3SNI SI LT HOLIOVdYD TYNOILAO NV ST 20 »

LY LN

ADOTONHO3AL . .
0061-Z5H(80b) :aucyd @ﬁzgd m w STVAOHAY | vN9iS300L LHO443 LS38 ¥ 30VIN SYH ADOTONHIAL HYANN NMOHS SY SINNHS TTY.LSNI 2
56096 ¥ ‘sendiin
: ‘ON LOVHLIN ;
i Ao g9l ONLVEINOS 30LLON HINOLSNI 2070 'SAVHYHO0HOIN NI Y SHOLIOVYD TTv
20v0 ‘SWHO NI 3HY SHOLSISAH TIV °1
Q314123dS ISIMHIHLO SSTINN -3LON
WI _
6dC () 8dr s T
INT mi Q0AINI ZHWT @AI_ QAINI ﬁﬂw 140
e ik P
1a T ZHIT r T L
H1I 034 NNy
= €
ae
> AsE
ang'e
[}
passusn| Q| ace|©@| ag1|@f act % a fsi-m
vd(|@| cdr|@| edr|@| TdC %I . © wmn
(1do) MeE
Jdzz - red "
(o) %1 %1 %1 = T
100 ¥z LS ST o8
o 9 3 .& A q 14D4 (300 SNONNLLNOD 032404 g3
= © NS
JdosT - aNod aNDS aNoS LY ONAS
awe’ | G i 300K 154n8
I.,b HITS o ONAS/3A0W
EEl ‘ ‘ . o NIAd JNINI
O o1z1 orer 0TeT ol d Aﬁ wyoo Nind
(do) (do) %:m% v@uﬁ d %W " INAS/3A0W
vs oA E/ngT/nTT _ +3 osg\ o g\ () o Aﬁ % AN 2t
1non ©& ey, 7] s (14V15-1405)
1001 H3Z80202-d HI M ALy % Ldoogz—— (1d0)
HO'T S008 ODAINI  Q009d oy
ool e
) § o o  FSWIK0%EOLT 2.5 somu
n Vel 64
i Sdr
(3do)
HIEHSAND
i a
93NN
©mn 93
DAINI Q009d
60624 "9INOL NOLLONAOH i 1
31vd | d3A0HddY NOILdIHIS3d A3H | 003
AHOLSIH NOISIAZH
i




‘\ Y MOSCHIP RU g)?ﬂ%?aﬂ:wx KOMMOHEHTOB +7495668 12 70

© BMECTE Mbl CO3LLAEM BYOYLLEE B8 info@moschip.ru

O6LLecTBO C orpaHMYeHHON oTBETCTBEHHOCTBIO «MocHuny WMHH 7719860671 / KIMNM 771901001
Appec: 105318, r.Mockea, yn.LLlepbakoBckas 4.3, odmc 1107

[aHHbIn KOMMNOHEHT Ha TeppuTopun Poccuinickon depepauumn

Bbl MoxeTe npuobpectu B komnaHun MosChip.

[lnsa onepaTtuBHOro ocdopmnenus 3anpoca Bam HeobxoomMmo nepenT No faHHON CChISKe:

http://moschip.ru/get-element

Bbl MoxeTe pa3mecTuTb Y Hac 3aka3 and nboro Bawero npoekTa, 6yab To
cepuiiHoe Npomn3BOACTBO MM pa3paboTka eguHUYHOro npubopa.

B Hawem acCcCopTnMeHTe npencTasiieHbl Begywmne MmpoBblie NMPoOnN3BOANTENIN aKTUBHbIX U
NacCUBHbIX 3JTIEKTPOHHbIX KOMIMOHEHTOB.

Hawen cneumanusauuen sBnseTcs NOCTaBKa 3N1EKTPOHHOMW KOMMOHEHTHON 6a3bl
OBOWHOro Ha3HayeHus, npoaykummn Takmx npounssoantenen kak XILINX, Intel
(ex.ALTERA), Vicor, Microchip, Texas Instruments, Analog Devices, Mini-Circuits,
Amphenol, Glenair.

CoTpynHMyecTBO € rnobanbHbIMU OUCTPUOLIOTOPaMN 3NEKTPOHHBIX KOMIMOHEHTOB,
npegocTraBnseT BO3MOXHOCTb 3aKa3blBaTb 1 MOfly4aTb C MEXAYHAPOOHbIX CKNaaos
npakTuyecku nobon nepeyeHb KOMNOHEHTOB B ONTUMarbHble aAnsa Bac cpoku.

Ha Bcex aTanax pa3paboTKu 1 NPOM3BOACTBA HalLW NapTHEPbI MOTYT NOMy4YnTb
KBanumunpoBaHHy NOAAEPXKY OMNbITHbIX UHXEHEPOB.

Cuctema MeHeXMeHTa KayecTBa KOMNaHum oteevaeT TpeboBaHNAM B COOTBETCTBUM C
rOCT P MCO 9001, TOCT PB 0015-002 n 3C P, 009

Odomc no pabote c OPUANHECKUMU NTULLAMMU:

105318, r.Mockea, yn.lWepbakosckaa a.3, ocdomc 1107, 1118, AL, «LUepbakoBcKkuniny»
TenedoH: +7 495 668-12-70 (MHOrokaHanbHbIN)
dakc: +7 495 668-12-70 (006.304)

E-mail: info@moschip.ru

Skype otaena npogax:
moschip.ru moschip.ru_6
moschip.ru_4 moschip.ru_9
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