TECHNOLOGY

| t i \D DEMO MANUAL DC2359A

LTC3624

High Efficiency Synchronous

DESCRIPTION

Demonstration circuit 2359Ais a synchronous step-down
regulator using LTC®3624HMSE monolithic buck regulator.
The DC2359A operates fromaninputvoltage range of 2.7V
to 17V and provides and adjustable output voltage range
from 1.2V to 5V (Vout < V|n) at 2A of continuous output
current. A user-selectable mode input is provided with
the following options: Burst Mode® operation provides
the highest efficiency at light loads, while Pulse-Skipping
mode (PS) provides the lowest output voltage ripples.
Forced Continuous mode (FC) is also available for low
EMI and noise interference.

The MODE/SYNC pin can also be used to synchronize
the switching frequency to an external clock signal. The
switching frequency is fixed at 1MHz with a +40% sync
capture range.

The regulator features ultralow quiescent currentand high
efficiencies over a wide Vyy and Vgyt range. DC2359A

Step-Down Reyulator with

Ultralow Quiescent Current

uses very low profile surface mount components and all
ceramic output capacitor solutions. The compact 12-lead
MSE (5mm x 4mm x 1mm) thermally enhanced package
makes LTC3624HMSE an excellent choice for battery
powered equipment, emergency radio and general pur-
pose step-down power supplies. The H-Grade version is
specified over an operating junction temperature range
of -40°C to 150°C, typically required for automotive, in-
dustrial and military applications that are subject to high
ambient temperatures.

[tis recommended to read the data sheetand demo manual
of LTG3624 prior using or making any changes to DC2359A.

Design files for this circuit board are available at
hitp://www.linear.com/demo/DC2359A

L7, LT LTC, LTM, Linear Technology, the Linear logo and Burst Mode are registered trademarks
of Linear Technology Corporation. All other trademarks are the property of their respective
owners.

PEBFOBmHnCE Summﬂﬁ'f Specifications are at T = 25°C

PARAMETER CONDITIONS VALUE

Input Voltage Range 2.7V to 17V

On Board User Selectable Output Voltages Vin=2.7V1to 17V, Igyr = 2A 1.2V, 1.8V, 2.5V, 3.3V and 5V
(Vour < Vin)

Default Mode Setting JP2 Burst Mode (“BM” on Circuit Board)

Fixed Switching Frequency Internally Programmed Frequency 1MHz £20%

Default Output Voltage Voyr Vin =12V, Vout =5V, lgy = 0A to 2A 5V 2%

Maximum Continuous Output Current Igyt 2A

Output Voltage Ripples (Peak to Peak) Vin =12V, Vour =9V, lgyr = 2A 8.8mV (Figure 7)

Load Transient Response Vin =12V, Voyr =5V, lout_step = TA 10 2A, 219mV (Figure 8)
Coyr=1x47uF

Thermal Performance Vin =12V, Vout =5V, lgyT = 2A, Figure 9
fow=1MHz, Tp = 25°C

Efficiency Vin =12V, Vour = 5V, lgyt = 2A, BM, 89.7% (Figure 3)

fow=1MHz, Tp = 25°C
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DEMO MANUAL DC2359A

QUICK START PROCEDURE

Demonstration circuit 2359A is easy to set up to evaluate
the performance of the LTC3624HMSE. Please refer to
Figure 1 for proper measurement equipment setup and
follow the procedure below:

1. Place jumpers in the following positions for a typical
5V output application:

Table 1. Typical 5V Output Voltage Jumper Selection

JP1 JP2 JP7
RUN MODE/SYNC Vour
ON BM 5.0V

2. With power off, connect the input power supply at
Viy (E1) and GND (E2)

3. Connect the Load between Vgyt (E8) and GND (E9).
Preset the load to OA.

4. Connect the DMMs to the input and output to monitor
the input voltage and output voltage.

5. Turn on the power supply at the input. The RUN pin
jumper should be at “ON” position. Measure and make
surethe input supply voltageis 12V. The output voltage
should be 5V +2%.

6. Once the input and output voltages are properly es-
tablished, adjust the loads within the operating range
(0A to 2A Max) and observe the output voltage regula-
tion, output voltage ripple, switch node waveform and
other parameters. Refer to Figure 2 for proper output
voltage ripple measurement.

7. To select other output voltages, use the on board user
selectable output voltage jumpers. Shutting down
LTC3624HMSE by placing RUN pin jumper (JP1) to the
OFF position or turn off the input power supply. Refer
to the following table (Table 2) for the output voltage
selection and repeat step 2 to 6.

Table 2. Qutput Voltage Jumper Selection
JP3 JP4 JP5 JP6 JP7 JP8*
1.2V 1.8V 2.5V 3.3V 5V User Select

*If JP8 is selected, R6 needs to be calculated and inserted to obtain the
desired output voltage.

NOTE 1: To measure the input/output voltage ripple prop-
erly, do not use the long ground lead on the oscilloscope
probe. See Figure 2 for the proper scope probe technique.
Short, stiff leads need to be soldered to the (+) and (-)
terminals of an output capacitor. The probe’s ground ring
needs to touch the (=) lead and the probe tip needs to
touch the (+) lead.

NOTE 2: The DC2359A can also be used to evaluate the
LTC3624HMSE-2 (2.25MHz) by simply replacing U1 with
the LTC3624HMSE-2 and changing inductor L1 to 1.5uH
(Coilcraft XAL4020-152ME).
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DEMO MANUAL DC2359A

Q@UICK START PROCEDURE
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Figure 1. Proper Measurement Equipment Setup
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Figure 2. Scope Probe Placement for Measuring Output Voltage Ripple
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DEMO MANUAL DC2359A

QUICK START PROCEDURE

EFFICIENCY (%)

Figure 3.

EFFICIENCY (%)

Figure 5. Burst Mode - Efficiency vs Load Current at 5V y
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Figure 4. Forced Continuous Mode -
Efficiency vs Load Current at 12V)y

100
95 —
90 = —
o S
A85 4 [~ b Y
SN S~ T
S0y <
=75 -
Z 70
w
0 1.2V,
—-— 12Vgyr
o117 - 1.8Vour
—=—=2.Vour |
% —— 3.3Vour
50 .
0.0 0.5 1.0 1.5 2.0
LOAD CURRENT (A)

DC2359 FO6

Figure 6. Forced Continuous Mode -
Efficiency vs Load Current at 5V
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DEMO MANUAL DC235%9A

Q@UICK START PROCEDURE

20MHz BW LIMIT

Vp_p=8.8mV
V s T i P P Pl e S (ST TOT RN [ R TP T L | e A
T O VP SV e NP NI S i W WL i
s T e S i IO o SO e O prs
anininiNining |
VSW
10V/D|V2¥ et i e e

t(1ps/DIV) DC2359 FO7

fow = TMHz

Vin =12V

Vour =5V

ILoap = 2A

L =3.3uH

Cour = 1x 474F/6.3V/X5R/1206

Figure 7. Measured Output Voltage Ripple
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DEMO MANUAL DC2359A

QUICK START PROCEDURE
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Figure 8. Load Transient Response
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DEMO MANUAL DC2359A

Q@UICK START PROCEDURE
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DEMO MANUAL DC2359A

PARTS LIST

ITEM | QTY |REFERENCE

PART DESCRIPTION

MANUFACTURER/PART NUMBER

Required Circuit Components

1 1 CFF CAP, 0402 15pF 1% 50V NPO AVX 04025U150FAT2A
2 1 CIN CAP, 47uF 20% 20V 33mQ PANASONIC OSCON 20SVPA47M
3 2 C2,C3 CAP, 1206 22uF 10% 25V X5R MURATA GRM31CR61E226KE15L
4 1 C4 CAP, 1206 47uF 20% 6.3V X5R TAIYO YUDEN JMK316BJ476ML-T
5 1 C8 CAP, 0603 2.2uF 10% 10V X5R AVX 0603ZD225KAT2A
6 1 L1 IND, 3.3uH XAL4030-332ME
7 2 R1, RSET RES, 0402 619kQ 1% 1/16W VISHAY CRCW0402619KFKED
8 1 R2 RES, 0402 309k 1% 1/16W VISHAY CRCW0402309KFKED
9 1 R3 RES, 0402 196k 1% 1/16W VISHAY CRCW0402196KFKEA
10 1 R4 RES, 0402 137kQ 1% 1/16W VISHAY CRCW0402137KFKED
11 1 R5 RES, 0402 84.5kQ 1% 1/16W VISHAY CRCW040284K5FKED
12 2 R7,R12 RES, 0402 0©2 JUMPER VISHAY CRCW04020000Z0ED
13 1 R11 RES, 0402 1MQ 5% 1/16W VISHAY CRCW04021MO00JNED
14 1 U1 IC, MONOLITHIC SYNCHRONOUS BUCK LINEAR TECH LTC3624HMSE#PBF
REGULATOR
Additional Demo Board Circuit Components
1 0 G5 CAP, 1206 22uF 20% 6.3V X5R OPTION TAIYO YUDEN EMK316BJ226ML-T OPTION
2 0 C6 CAP, 1210 OPTION OPTION
3 0 C7 CAP, 0402 OPTION OPTION
4 0 R6, R8, R9, R10 RES, 0402 OPTION OPTION
Hardware
1 10 E1, E2, E3, E4, E5, E6, E7, E8, | TURRET MILL-MAX 2501-2-00-80-00-00-07-0
E9, E10
2 1 JP1 HEADER, 3-PIN, 2mm SAMTEC TMM-103-02-L-S
3 1 JP2 HEADER, 4-PIN, 2mm SAMTEC TMM-104-02-L-S
4 6 JP3, JP4, JP5, JP6, JP7, JP8 | HEADER, 2-PIN, 2mm SAMTEC TMM 102-02-L-S
5 4 MH1, MH2, MH3, MH4 STANDOFF, SNAP ON KEYSTONE 8833
6 3 XJP1, XJP2, XJP7 SHUNT, 2mm SAMTEC 2SN-BK-G
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DEMO MANUAL DC2359A

SCHEMATIC DIAGRAM

Z

€ I 2

| |
} 40 |} 133HS _ SL0Z ‘z) isnbny ‘Aepseupap :alva 3INON = 31VS "S18Vd ADOTONHOIL ¥V3NIT HLIM 3SN ¥O4 Q3I1ddNS
ANV AD0TONHIIL ¥VINIT OL AYVLIRIdO¥d SI LINJYID SIHL
L Vv6S€C LINDYHIO ON3A V/N
A3y JSWHYZ9ED 1T ‘oNal | 3218
INIHHND LNFOSIIND MOT-VHLIN HLIM .mozﬁm_wm% hmw_ mu_‘w_mnu%ﬁ w_._‘%ﬁ%h._mmm %m_“__muumww
mon_u<|_ D@mm xo:m WDOZOEIOZ>W O_ In_u_l_ozo_)_ ., 1INJYIJ 13344V ATLNVIIHINOIS AVIN LNOAYT QYVO0S LINJYID
Sy R o - T T N
Ajuo asn Jawojsng JoJ-{efuapyuod 91y Z£J05 830894 o) AIITIEISNOISY SNINOLSND FHL SNIVWIN LI HIATMOH
1050-vep(goy) xes ADOTONHOAL ‘SNOLLVOIHI3dS G31ddNS-4IWOLSN SLIIW LYHL LINDNID
WOO"B3UI MMM 006}-ZEH(80Y) :8uoud g:—J v N9IS3Q 0L 140443 1538 V¥ 3AVI SVH ASGTONHOL ¥VaNIT
e STVAOHddY 391LON ¥3WOLSNI
PAIS Aypedoi 0891 “HO1SISTH WHO DINL HLIM 01
ANV 63 44NLS ‘NOILYY3IdO W04 ¥o4  [¢]
‘d3d33AN LON SI HOLI0VdVO IHL
‘S3OVYL LHOHS HLIM ‘90d TVOIdAL “TYINHON V NO
‘SAvAT LNANI ©NOT IHL OL1 3NAd IOVLIOA ONIDONIY
(3791SS0Od) IHL N3dINVA OL V65€20d IHL NO
Q3LYISNI SI LI "HOLIDVdVYD TYNOILDO NV SINID  [1]
‘S31ON
{O) aoood
Bap| o3
LY =
T Qe
E|
O0AINI
P Q) onrs
= ¥a
2 = [2] = adr
1d0 "Lf0] sd
N (0122 ®)
= € ONAS / NOA
| Lol - riPve
= [z T [
1o713s wasn© Ao ASE >m ¢ A8t Azt L_Jaoood ReyL Ldo —
8drQ sdr odr Qcdr Ovdr Qear dfee
= 1NOA OOAINI = . SHAINI @ DOALNI
o O— 140 S5 ¢ wdi) S S ek < oefh . T i
013 94 eS| 2] [#S] T @ NNy
= 1dO 1do VE]
ane @ T - Bnﬁ 84
63 - NNY =
= S |_||© ano
= = Rz
oizL | 9oz1 90z1 | 90z | T
Ve 1d0——= 1d0— _ | MS NIA >mNH_H >mNH_H NOC
90 [S30] JNZEE-0E0VTVX HeldjloD Z ¥ | 4nzg 4nzg ELVAZ i
rav Hne'e 81_| No|_| [ NID ¥ AL ALE
e ——{ms NIA |- Onn
83 1 [E|

(ZHWL) ISWHPZIED 1
n

dc2359afh

However, no responsibility is assumed for its use. Linear Technology Corporation makes no representa-
tion that the interconnection of its circuits as described herein will not infringe on existing patent rights.

Information furnished by Linear Technology Corporation is believed to be accurate and reliable.
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DEMO MANUAL DC2359A

DEMONSTRATION BOARD IMPORTANT NOTICE
Linear Technology Corporation (LTC) provides the enclosed product(s) under the following AS IS conditions:

This demonstration board (DEMO BOARD) kit being sold or provided by Linear Technology is intended for use for ENGINEERING DEVELOPMENT
OR EVALUATION PURPOSES ONLY and is not provided by LTC for commercial use. As such, the DEMO BOARD herein may not be complete
in terms of required design-, marketing-, and/or manufacturing-related protective considerations, including but not limited to product safety
measures typically found in finished commercial goods. As a prototype, this product does not fall within the scope of the European Union
directive on electromagnetic compatibility and therefore may or may not meet the technical requirements of the directive, or other regulations.

If this evaluation kit does not meet the specifications recited in the DEMO BOARD manual the kit may be returned within 30 days from the date
of delivery for a full refund. THE FOREGOING WARRANTY IS THE EXCLUSIVE WARRANTY MADE BY THE SELLER TO BUYER AND IS IN LIEU
OF ALL OTHER WARRANTIES, EXPRESSED, IMPLIED, OR STATUTORY, INCLUDING ANY WARRANTY OF MERCHANTABILITY OR FITNESS
FOR ANY PARTICULAR PURPOSE. EXCEPT TO THE EXTENT OF THIS INDEMNITY, NEITHER PARTY SHALL BE LIABLE TO THE OTHER FOR
ANY INDIRECT, SPECGIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES.

The user assumes all responsibility and liability for proper and safe handling of the goods. Further, the user releases LTG from all claims
arising from the handling or use of the goods. Due to the open construction of the product, it is the user’s responsibility to take any and all
appropriate precautions with regard to electrostatic discharge. Also be aware that the products herein may not be regulatory compliant or
agency certified (FCC, UL, CE, etc.).

No License is granted under any patent right or other intellectual property whatsoever. LTC assumes no liability for applications assistance,
customer product design, software performance, or infringement of patents or any other intellectual property rights of any kind.

LTC currently services a variety of customers for products around the world, and therefore this transaction is not exclusive.

Please read the DEMO BOARD manual prior to handling the product. Persons handling this product must have electronics training and
observe good laboratory practice standards. Common sense is encouraged.

This notice contains important safety information about temperatures and voltages. For further safety concerns, please contacta LTC application
engineer.

Mailing Address:

Linear Technology
1630 McCarthy Blvd.
Milpitas, CA 95035

Copyright © 2004, Linear Technology Corporation
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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