TECHNOLOGY

DEMO CIRCUIT 1467A
| l ’ \D QUICK START GUIDE

LTC3614

4A, AMHz, MONOLITHIC SYNCHRONOUS
DC/DC STEP-DOWN CONVERTER

DESCRIPTION

Demo Circuit 1467 is a high efficiency, high fre-
quency step-down converter, incorporating the
LTC3614 monolithic synchronous regulator. The
DC1467A has an input voltage range of 2.25V to
5.5V, and is capable of delivering up to 4A of output
current. The output voltage of the DC1467A can be
set as low as 0.6V, the reference voltage of the
LTC3614. The operating frequency range of the
DC1467A is either set to a fixed 2.25 MHz by con-
necting the frequency pin to SVin, set by an exter-
nal resistor, or synchronized to an external clock,
with a range up to 4 MHz. At low load currents, the
DC1467A can operate in either noise sensitive ap-
plications, due to the capability of the LTC3614 to
operate in pulse-skipping mode, or in high effi-
ciency applications, because the LTC3614 also has
Burst-Mode capability. The Burst Mode clamp can
be set externally. Of course, in (forced) continuous
mode, or large load current applications, the

As Shipped Performance Summary

DC1467A is a very efficient circuit - over 90%. The
DC1467A consumes less than 300 uA of quiescent
current during sleep operation, and during shut-
down, it consumes less than 1 uA. The DC1467A
can track another voltage, due to the LTC3614
track function, for easy power supply sequencing.
Extra features include frequency and current fold-
back, and an adjustable 0.3V-to-0.6V external ref-
erence. Because of the high switching frequency
of the LTC3614, which is programmable up to 4
MHz, the DC1467A uses low profile surface mount
components. All these features make the
DC1467A perfectly suited for portable computer
and distributed power applications.

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

PARAMETER CONDITIONS VALUE
Minimum Input Voltage 2.25V
Maximum Input Voltage 5.5V
GND = Shutdown
Run/Shutdown
VIN = Run
VIN =2.25V t0o 5.5V, IouT = 0Ato 4A 1.2V 4% (1.152V - 1.248V)
Output Voltage VIN=2.5V1t0 5.5V, IouT =0Ato 4A 1.8V +4% (1.728V - 1.872V)
Regulation VIN=3.3Vto 5.5V, IouT =0Ato 4A 2.5V +4% (2.4V - 2.6V)
VIN=4.2Vto 5.5V, IouT =0Ato 4A 3.3V 4% (3.168V — 3.432V)
Typical Output _ _ _
Ripple Voltage VIN =5V, Vourt = 1.8V, IouT =4A (20 MHz BW) <20mVp_p
Burst Mode VIN=5V,VouT=1.8V <1.6A
Pulse-Skip Mode VIN=5V,VouT =18V <l.5A
Nominal Switching RT = 165k 2 MHz + 20%
Frequency
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Table 1. Jumper Description

JUMPER | FUNCTION RANGE/SETTING (DEFAULT)

JP1 Output Voltage Setting. 1.2V

J1 Mode: Forced Continuous Mode (FC), Burst Mode (BM or BMEC), or Pulse-Skip Mode(SYNC) | (FC) - BMEC — BM - PSM

J2 Run (ON) - OFF

J3 Tracking (TRACK), Internal Soft-Start (INT SS), or External Soft-Start (EXT SS) (EXT SS) INT SS - TRACK

J4 DDR Memory Termination (OFF) -0

J5 External or Internal ITH Compensation (EXT) - INT

J6 Frequency Setting: Timing Resistor (RT), Internally Synchronized (2.25 MHz), or Externally (Rt) = INT SYNG — EXT SYNC
Synchronized

J7 External Burst Mode Clamp Voltage (SET) —EXT

QUICK START PROCEDURE

Demonstration Circuit 1467 is easy to set up to evalu-
ate the performance of the LTC3614. 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 FCM (Forced Con-
tinuous Mode) position of MODE header J1, into the OFF
position of RUN header J2, into the EXT SS (external soft-
start) position of Track/SS header J3, into the OFF posi-
tion of DDR header J4, into the EXT (external) position of
COMP header J5, into the Rt position of Rt/SYNC header
J6, and into the SET position of VBMCV header J7.

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 DC1467 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 5.5V, or
the part may be damaged.). Measure Vout; it should
read OV. Turn on the circuit by inserting the shunt in
header J2 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 2.25V to 5.5V and adjust
the load current from 0 to 4A. Vout should regulate
around 1.2V. Measure the output ripple voltage; it
should measure less than 40 mVAC.

Observe the voltage waveform at the switch pins (the
other side of the inductor from the output). Verify the
switching frequency is between 1.6 MHz and 2.4 MHz
(T = 625 ns and 416 ns), and that the switch node
waveform is rectangular in shape.

Change the J1 shunt from forced continuous mode to
Burst Mode or pulse-skip mode. Set the input voltage
to 5V and the output current to any current less than
1A. Observe the discontinuous mode of operation at
the switch node, and measure the output ripple volt-
age. It should measure less than 100 mV.

Insert the J2 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), 2.5V (JP3), or 3.3V (JP4). Just as in the 1.2V
Vout test, the output voltage should read Vout +/- 2%
tolerance under static line and load conditions and +/-
1% tolerance under dynamic line and load conditions
(+/- 2% total). Also, the circuit operation in discon-
tinuous mode will be the same. When finished, turn
off the circuit by inserting the shunt in header J2 into
the OFF position.
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Normal Switching Frequency & Output Ripple Voltage Waveforms

(1] B 200w/ @ 200w/ @ « 00s 200.06/ Stop £ 75.0%

L)
=

AX = 480.000ns | 1/AX = 2.0833MHz | AY(3)=9.0mV

Figure 3. Switch Node & Output Ripple Voltage Waveforms
V|N = 33\’, VOUT = 18", IOUT = 4A

st = 2 MHZ

Trace 3: Output Ripple Voltage (20 mV/div AC)
Trace 2: Switch Voltage (2 V/div)
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Load Step Response Waveform

[} a B ooy, @ 10w/ « 00s 2000% Stop f @ 557

Figure 4. Load Step Response
Vi =3.3V, Vgyr = 1.8V, 4A Load Step (0.1A <-> 4A)

Forced Continuous Mode Fsw =2 MHz
External Compensation: Rith = 12.7k, Cith = 220 pF

Trace 3: Output Voltage (100mV/div AC)
Trace 4: Output Current (2A/div)

LY NEAR O



L TC3616

3 [ a I ) [ v
| 40 | 133HS 7 0102 do __E< imv_i aL1va "S14Yd ADOTONHOIL HVANM HLIM3SN HO4 d3NddNS
ANV AD0TONHI31 HVINI OL AYVI3IHdOYd SI LINJHID SIHL
Z V291 1INJHIO OWAA v
A3y QQDNQ —.Qmun_-l_ “ONDI 328 JONYLSISSV HOJ ONIHIINIONT SNOILYOITdd Y ADOTONHOIL

HO1VIN934 NMOQA-d31S SNONOHHINAS

OIHLITONOW Y¥

HVANIT LOVINOD "ALTIEVIT3IH HO JONVINHOIH3d
1INDHID 19344V ATINVIIAINDIS AVIN LNOAYT QHYO0E LINJHID

'

Q3INIHd ANYNOILNLIISENS ININOINCO “NOLLYIIddY (3DVLION
SILYNIHIS :T1LIL ‘OWoL 'ONE TWALOV 3HLNINOLLYYE40 38VITaH NV H3dOHd AdIki3n n__\,_{M_oizmw.xM
>__._0 350 JAWLOISNY J0-BHUSPIUOT D 1T » WNINOINY 'S30 89d ,Oh ALIMAISNOdS3H SHIWOLSND IHL SNIVINEY 11 HIAIMOH oldL aon
J0s0teeoy) xey ADOTONHOIL 'SNOILYOIH193dS QITddNS-HINOLSNI SLIFMN LYHL LINDHID (@INENE]
0061-2EH(80%) Buoyd gzﬁ_d STVAOHddY | vNoISIa 01 1H04:3 1538 ¥ 30V SYH ADOTONHOAL HYINI
0066 2 ‘sexdy .
B0 V9 SECIN ON LOVHINOD JDILON H3aNOLSND
PG J4MEQ0I 0891 R wa (Ao 1sHna)
< (dAVTD TYNEELXE
g oans 300N 1SHNE)
%ol (FOVLION dWY1D € WSd (3001 diMs-3sTNd)
00k 300N 1SHNE 1NOA) 04 (SMONNILNCO GB30HOA)
PINY ANOWEA
Ix3 13s WEVE
- r ZNd
T T
%998
%1 19373S 'LdO Had =
—0 O—— AN
M08 aIsn s Ted 6dlL
€Ny %} IG'9E aNo
L0 O0— AN
AEE pdr 3% =
%L TS odL
ASZ $—0 O——AN—t ano
edr v
%1 G'E8 %l o 8dl
. —O O+
AB'L .|oNn__,oJ\m<m(l N wmm : T ovena QoS
%L IGIL +— v H
AL R O L % L% TP ows N
kP P r ONAS /1 W_W
é 83% 3 8 2 amoo | | ola
A591 A g 5 o _ e +S80 o0
1 m
AN 2z 840 g [PTs ssoa 1Y 2dL
O Sowar © >owdL
\A SSMOVHL z—t=10 OJ 5wy 07
_u_u_amm 1dozz SS/MOVHL 1S54 WY
LHLIO rasy 2r
4dot
440
= %S 19 NNY gy g 9
T RVaA! NO
aNo O . . . FHLIY NAd
: HLI WW =
o % % >$% heso % nes © an T el
4nook 4noL anzy anzy o e gus L0 l_\ vz s o ' O gno
SLNOO + E.:oo €1N00 | 21n0D 11000 NLPHHIZI5E5E THI ZMS NIAS g AN AL nzz AOL
il AVHSIA ems N e e == N ) dney
.50> A LMS z NIAd ENID INID FTSNIO
HNZE0 IS 9 Nind HE—4 bdL
11 LMS o) NIAd g7 OSSN
o IMS o Nind 2T NIA
o
100 o aanarieoL ] n %00k
; © o 1DdH
600E0L D NOL NOLLONAOHd I I X3 INI £dl
alva a3A0HddY NOLLdIHOS3a A3d | 003 dINOD ©aoosd
AHOLSIH NOISIA3YH
3 [

LY NER



T Life

Hu1Boe NapTHEPCTBO
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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.

lattis % A g nncen TP intessil, Panasons (T U170 ATEL AMDIN EEEs

0KI ﬂ_[ [ SANYD Quaoww RENESAS  SIEMENS SHARP _ ’[:E”"—:,l
g Sy, [IE moxm s U AT €N [qaL

BOURNME

NS 7, Citwbond DALLAS Meare  Gllegns (inteD e | ™ RONM
International . . — .
..-nﬂm.n._,,.,_ w@ TosHiga ZETEX 'niemalofa Amphenol élantec uichicon FU]ITSU

Viccn 5, e Y Sice . @ su@ N [BTOKO
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