TECHNOLOGY

DEMO MANUAL DC1537A
LT3992A

Monholithic Dudl Tracking 3A

Step-Down Switching Regulator

DESCRIPTION

The demo circuit 1537A is a dual current mode PWM
step-down DC/DC converter featuring LT®3992. The demo
circuit is designed for 5V and 3.3V outputs froma 7V to
60Vinput. The current capability of each channelis upto 3A
when running individually and 2A when both are sourcing
the same current without special heat sinking. Individual
soft-start, current limit, comparator, input voltage for each
output as well as frequency division and synchronous
and clock output functions simplify the complex design
of dual-output power converters

Both converters are synchronized to either a common
external clock input or a resistor programmable 250kHz to
2MHz internal oscillator. At all frequencies, a 180° phase
shift between channels is maintained, reducing voltage
ripple. Programmable frequency allows optimization be-
tween efficiency and external component size. Each output
can be independently disabled using its own SHDN pin
and be placed in a low quiescent current shutdown mode.

The LT3992 data sheet gives complete description of the
device, operation and application information. The data

sheet must be read in conjunction with this quick start
guide for demo circuit 1537A.

Design files for this circuit board are available at
http://www.linear.com/demo
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Figure 1. Single Channel Efficiency at Vjy = 24V,
f = 300kHz

A7, LT LTC, LTM, Linear Technology and the Linear logo are registered trademarks of Linear
Technology Corporation. All other trademarks are the property of their respective owners.

PEBFOﬂmﬂﬂCG Summﬂﬁ\' Specifications are at T = 25°C.

PARAMETER CONDITIONS VALUE

Minimum Input Voltage v

Maximum Input Voltage 60V (For Transient. Continuous Operation
if D3 and D4 Are Replaced with Higher
Voltage Rated Schottky Diodes)

Output Voltage Vouti Vin =7~ 60V 5.0V £3%

Output Voltage Voyto Vin =7~ 60V 3.3V 3%

Switching Frequency 300kHz £10%

Maximum QOutput Current lgyt4 Vin = 7~ 60V 3A Individually, 2A Both Running

Maximum Qutput Current Igyto Vin =7~ 60V 3A Individually, 2A Both Running

Voltage Ripple Vouty Vin =12V lgyt1 = 3A <20mV

Voltage Ripple Vout2 Vin =12V lgyto = 3A <20mV
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DEMO MANUAL DC1537A
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Q@UICK START PROCEDURE

Demo circuit 1537A is easy to set up to evaluate the 4. Check for the proper output voltages.

performance of the LT3992. Refer to Figure 5 for proper
measurement equipment setup and follow the procedure

below:

NOTE. If there is no output, temporarily disconnect
the load to make sure that the load is not set too high.

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 output
voltage ripple by touching the probe tip directly across
the VIN or VOUT and GND terminals. See Figure 6 for
proper scope probe technique.

. Place JP1 on the SINGLE position.
. With power off, connect the input power supply to VIN1

and GND. (Connect another input power supply to VIN2
and GND if DUAL is selected.)

. Turn on the power at the input.

NOTE. Make sure that the input voltage does not exceed
60V (Due to part selection on D3 and D4, 60V is for
transient purpose. Continuous operation can be avail-
able after D3 and D4 are replaced with higher voltage
rated schottky diodes).

5. Once the proper output voltages are established, adjust
the load within the operating range and observe the
output voltage regulation, ripple voltage, efficiency and
other parameters.

ADDITIONAL NOTES

If an EMI filter is desirable on VIN1, it can be feasibly
installed on the back of the board in the optional circuit
area. However, a trace cut is required for the insertion of
the optional circuit. See Figure 7 for the cut line.
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DEMO MANUAL DC1537A

QUICK START PROCEDURE
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Figure 6. Measuring Input or Output Ripple

Figure 7. Cut Line for the EMI Filter Installation
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DEMO MANUAL DC1537A

PARTS LIST

ITEM | QTY |REFERENCE

| PART DESCRIPTION

MANUFACTURER/PART NUMBER

Required Circuit Components

1

4

(2, C3, C22, C23

CAP 1210 2.2uF 10% 100V X7R

AVX 12101C225KAT2A

2 2 |C4,C5 CAP 0603 0.47uF 10% 25V X7R MURATA GRM188R71E474KA12D

3 2 |C7,C8 CAP 1210 100pF 20% 10V X5R TAIYO YUDEN LMK325ABJ107MM-T

4 2 | C10,C11 CAPR 0402 22pF 10% 25V NPO AVX 04023A220KAT2A

5 2 |C12,C13 CAP 0402 0.1uF 10% 16V X7R TDK G1005X7R1C104K

6 2 |C14,C15 CAP 0402 680pF 10% 25V X7R AVX 04023C681KAT2A

7 2 |C16,C17 CAP 0402 33pF 10% 25V NPO AVX 04023A330KAT

8 1 |C24 CAP 0402 10nF 10% 16V X7R MURATA GRM155R71C103KA01D

9 2 |D1,D5 DIODE, SCHOTTKY BARRIER SOD123 ON SEMICONDUCTOR MMSD701T1G

10 2 | D2,D4 DIODE, SCHOTTKY RECTIFIER SMB DIODES INC. B360B

11 1 (L1 IND, 22pH NIC NPIM104B220MTRF

12 1 |L2 IND, 10pH NIC NPIM104B100MTRF

13 2 |R1,R2 RES, 0603 1kQ 1% 1/16W NIC NRCO6F1001TRF

14 1 |R5 RES, 0402 42.2kQ2 1% 1/16W VISHAY CRCW040242K2FKED

15 1 |R6 RES, 0402 24.9kQ 1% 1/16W VISHAY CRCW040224K9FKED

16 2 |R7,R8 RES, 0402 100kQ 5% 1/16W VISHAY CRCW0402100KJNED

17 2 |R9,R10 RES, 0402 8.06k2 1% 1/16W VISHAY CRCW04028K06FKED

18 2 |R11,R12 RES, 0402 100kQ 1% 1/16W VISHAY CRCW0402100KFKED

19 2 |R13,R14 RES, 0402 30k 1% 1/16W NIC NRCO4F3002TRF

20 1 |R15 RES, 0402 7.32kQ2 1% 1/16W VISHAY CRCW04027K32FKED

21 1 |R16 RES, 0402 20k2 1% 1/16W VISHAY CRCW040220K0FKED

22 1 |R17 RES, 0402 40.2k2 1% 1/16W VISHAY CRCW040240K2FKED

23 1 |U1 IC, STEP-DOWN REGULATOR LINEAR TECHNOLOGY LT3992EFE
Additional Demo Board Circuit Components

1 2 | C1,621 CAP 22)iF 20% 100V OSCON SUNCON 100CE22BS

2 0 |[C6,C9 CAP 0805 10uF 10% 16V X5R OPTION MURATA GRM21BR61C106KE15L OPTION

3 0 |C18 CAPR 22uF 20% 100V OSCON OPTION SANYO 100CE22BS OPTION

4 0 |C19 CAP 0603 0.01pF 10% 100V X7R OPTION AVX 06031C103KAT OPTION

5 0 |C20 CAP 1210 2.2uF 10% 100V X7R OPTION AVX 12101C225KAT2A OPTION

6 0 |GC25 CAP 0402 10nF 10% 16V X7R OPTION MURATA GRM155R71C103KA01D OPTION

7 0 |D3,D6 DIODE, SCHOTTKY BARRIER SOD123 OPTION ON SEMICONDUCTOR MMSD701T1G OPTION

8 0 |D7,D8 DIODE, OPT OPTION

9 0 |R18 RES, 0603 02 JUMPER OPTION VISHAY CRCW06030000Z0EA OPTION

10 0 |FBT FERRITE BEAD OPTION TAIYO YUDEN FBMJ3216HS800 OPTION

11 0 |L3 IND, 22uH OPTION VISHAY IHLP4040DZ-01 OPTION

Hardware/Components (For Demo Board Only)

1 1 [P HEADER, 4-PIN SAMTEC TMM-104-02-L-S
2 8 |TP1,TP2, TP5TO TP8, | TURRET MILL-MAX 2501-2-00-80-00-00-07-0
TP16, TP17
9 |TP3,TP4,TPITO TP15 | TURRET MILL-MAX 2308-2-00-80-00-00-07-0
1 | JP1 SHUNT, 2mm SAMTEC 2SN-BK-G

dc1537af

LY N



T T z T € T v I <

DEMO MANUAL DC15837A

} 40 } 133HS _ 2102 ‘21 Atenuer “Aepseny :31va 3NON = 3Tv0S *S14Vd ADOTONHOIL ¥VANIT HLIM 35N 404 3ddns
ANV AS0TONHO3L ¥V3NIT OL S LINJYHID SIHL .
/€51 ALIIBYAYO INFHENO
4 v LINodIO ON3A VN NO STI¥130 HO4 3AIND LHYLS ¥OIND 335
L] IMPMMWNZ 00 ONJI | 328 o4 SNOLLYOMddY ASOTONHOAL 2070 34V SHOLSISIY TV
YVANIT LOVINOD "ALIIEVINIY HO IONVINNORN3d 2070 34V SHOLIOVdYO TV 2
- LINJUID L9344V ATLNVIIINOIS AVIN LNOAYT Q¥VOSE LINJYID B
ZBOD QMFw O_Il_l_I_OZOE I_<DO - g (G3LNRI ONV NOLLNLLLSENS ININOANOD "NOLLYDIddY H3QHO NOLLYININT 1INl 3DYLIOA LNdNI N
Ao B P T OILVWIHOS ‘3L | 1 z_ﬁ_m ONIddY| IO\ 3HL NI NOLLVYEdO 318VI3Y ONV 43d0Yd AdIaA ONILLIS Ldl NO STIV.L3A HOL 3AIND LHYLS ¥0IND 338 [
Y '$3082d| OLAL JHL SNIVW3Y 11 "YIAIMOH ‘ -
1050-vev(gop) xed ADOTONHOAL ‘SNOILVOIHID3dS Q3rddNS-¥IWOLSNI SLIIN LVHL LINDHID Q314193dS ISIMEIHLO SSTINN “SALON
WOD"JE3UI' MMM  0064-2Ep(80%) :ouoyd ¥ N9IS3Q OL 140443 1538 ¥ 30VIN SYH AOTONHI3L ¥V3NI
€056 VO ‘sedin STVAQ¥ddY J9ILON ¥IWOLSND e — - — - — —— -4
“‘pag AypeoW 0£9) [ 1INDYID TYNOILdO ,
! = = =
T mrmo_ T T €090 |
| 1do H A0k H 1dO
AQOL dnge A0OL |
I dngg 4n10'0
f 810 610 |
| Hngz €1 avag t8d !
Lo N
V_N.ﬁ H%E = (zHd00€) :
sae T : Be ok L
U
anaL oSl - ani o < A0k
O- ] 520
L 1dO o B S onf, T ELdl
1010 ©- o |8 o -O ONAS
= 8id 61 I Kl =
T 11 on i b 11 T
r 2] | E r
- iuamm L10 o Lo on ¢ 4dge 910 -
T T ! I | T
%SH 4dogg G10 %} 0E viY & ! ! N %} %0€ E1H  3dog9 10 u_EoH
€10 S ™ I | N7 210
7ss @2kl Al %} Y001 2Ly oo L owsus | %L 00} ki |H| :&@ iss
OLdl 6dL
20dWD ©- el ! ! LOA ~O +OdIND
] = %L Y90'8 01 il I wn L %0 BH =
_ Se €e
ano @E 7 G ” ” S = /dL
I
G080 = = 300k o | +OANO I 3004 = S080 - aND
.wmuor H o»m”H 84 2ano | ! HANO d o\"m” .r\mwo—
kb I 8
4noL 4noL 2 | | i 4no0L=—dnoi
60 80 oy o | i I pie} 90
x VENEE x9dL sinon | | L1NOA m&© * V2ING
ZLNOA ZINOA B | | v +LNOA LLNOA
= 2anI | | LANI -
= 81 | | 2 _
OLLI0ZASNIN i | DLLI0.ASININ
eh. 4 g09€e8 | | g09€eg b 4
= Hno} I | Hnze a =
€090 va 21 | | [l 2a €090
H_EJHW 0] [ H_ES ¥
hmm r 2 N 3 r .rm_nnu_
z1s8 Lisa
pdL v B B ° €dL
2NAHS O~ o s aNaks s S WNaHS b o -O INGHS
€090 N — €090
KT 53005 R[8 2666, oLLI0.aSAR %t -
Q= e & e oa H \P@«& ano
azg@h - . . - .

2 ol
ZNIA - LLNOA ainon  INIn A90% bdo%wHummmH
z 2

% A

2NIA [1]
Ldr
wna [}y
aavosvo  |OTsiInoA
z
ANIMAT [2h2i-10] NOLLONQOHd [z] 31ONIS _
a3nodddy | awva | NOILdINOS3a [ Aau] ooz 3A0W LNdNI

AHOLSIH NOISIASH

SCHEMATIC DIAGRAM
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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 DC1537A

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 PURPQSE. EXCEPT TO THE EXTENT OF THIS INDEMNITY, NEITHER PARTY SHALL BE LIABLE TO THE OTHER FOR
ANY INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES.

The user assumes all responsibility and liability for proper and safe handling of the goods. Further, the user releases LTC from all claims
arising from the handling or use of the goods. Due to the open construction of the product, it is the users 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. LTG 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 contact a LTC applica-
tion engineer.

Mailing Address:

Linear Technology
1630 McCarthy Blvd.
Milpitas, CA 95035

Copyright © 2004, Linear Technology Corporation
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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.
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