TECHNOLOGY

DESCRIPTION

Demonstration circuit DC1041A-B features the
LTM®4601HVEV, a 12A high efficiency, high density
switch mode step-down converter. The input voltage
range is from 4.5V to 28V. The output voltage is jumper
selectable for popular voltages from 0.6V to 5V. The PLLIN
pin supports synchronizing the pModule® regulator to
an external clock. The TRACK/SS pin allows the user to
program output ramp-up and ramp-down rates which
may coincidentally or ratiometrically track with another
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supply’s output if desired. Output voltage margining of
+5% from the nominal value is available via the margin
control pins MARGO and MARG1. The LTM4601HV data
sheet must be read in conjunction with this demo manual
priortoworking on or modifying demo circuit DC1041A-B.

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

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

PERFORMANCE SUMMARY (1, -257)

PARAMETER CONDITION VALUE
Input Voltage Range 4.5V 10 28V
Output Voltage Vour Jumper Selectable (Open for 0.6V) 1.2V, 1.5V, 1.8V, 2.5V, 3.3V, 5V
Maximum Continuous Output Current Derating is Necessary for Certain Vjy, Voyrand | 12ADC
Thermal Conditions
Default Operating Frequency 800kHz
External Synchronous Clock Frequency Range Refer to Data Sheet for Details 560kHz to 1000kHz
Efficiency Vin =12V Voyr = 1.5V, Igyt = 12A 83%, See Figure 2
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DEMO MANUAL DC1041A-B

QUICK START PROCEDURE

Demonstration circuit DC1041A-Bis an easy way to evalu-

ate the performance of the LTM4601. Please refer to
Figure 1 for proper measurement equipment setup and

follow the procedure below:

1. With the power supply off, connect the input power
supply, load and meters as shown in Figure 1. Preset
the load to 0A and power supply voltage within the

LTM4601’s operating input voltage range.

2. Place jumpers in the following positions for a typical

1.5VqyT application:

MARGO MARG1

RUN

Viur SELECT

Lo LO

ON

1.5V

3. Turn on the power at the input. The output voltage

should be 1.5V +1%.

4. Oncethe properoutputvoltage is established, adjust the
load within the operating range and observe the output
voltage regulation, ripple voltage, efficiency and other
parameters. Output ripple should be measured at J4

with a BNC cable.

Optional
5V Bias

5. For optional load transient test, apply an adjustable

pulse signal between IOSTEP (E3) and GND pins.
Pulse amplitude sets the current step. The pulse signal
should have very small duty cycle (<15%) to limit the
thermal stress on the transient load circuit. The output
transient current can be monitored at BNC connector

J3 (10mV/A).
6. For Margining function test, place jumper MARGO and

MARG1 in the configurations shown in the following
table, measure the output voltage at J4.

MARG1 MARGO ANVout
LO LO 0
LO HI 5%
HI LO 5%
HI HI 0
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DEMO MANUAL DC1041A-B

QUICK START PROCEDURE

Efficiency vs Load Current with 20Vin
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Figure 2. Measured Supply Efficiency with Different Vi and Vgyr

IOUT

VOUT
100mV/DIV
Freq(3):No Pk-Pk(3): 241mV

4 Source |4 Select: Measure Clear | Thresholds
3 Duty Duty Meas ~ 5

Viy =12V

Voyr=1.5V

OA TO 10A LOAD STEP

Cour = 1 x 22uF CERAMIC, 2 x 100F CERAMIC, C5 = 47pF

Figure 3. Measured Load Transient Response (0A to 10A Step)

8

12

—&— 1.2Vout
—©— -1.5Vout
—#&— 1.8Vout
—%— 2.5Vout
— -+ = 3.3Vout

dc1041a-bf

LY N

3



DEMO MANUAL DC1041A-B

PARTS LIST

ITEM | OTY | REFERENCE

PART DESCRIPTION

MANUFACTURER/PART NUMBER

Required Circuit Components

1 1 CIN1 Cap., Alum 150pF 35V 20% Sanyo 35ME150WXV (now SUNCON 35ME150WXV)
2 2 CIN2, CIN3 Cap., X7R 10pF 35V 20% Taiyo Yuden GMK316BJ106ML-T

3 2 CouT1, COuT2 Cap., X5R 100uF 6.3V 20% Taiyo Yuden JMK432BJ107MU-T

4 1 couT4 Cap., X5R 10pF 10V 10% Taiyo Yuden LMK316BJ106KL-T

5 1 CSS Cap., X7R 0.1pF 16V 20% AVX 0603YC104MAT2A

6 1 R4 Res., Chip 392k 0.1W 1% AAC CR16-3923FM

7 2 R8,R5 Res., Chip 10Q 0.1W 5% AAC CR16-100JM

8 1 R19 Res., Chip 30.1k 0.06W 1% AAC CR16-3012FM

9 1 U1 I.C., Volt. Reg. Linear Technology Corp. LTM4601EV

Additional Demo Board Circuit Components

1 0 CIN4, CIN5

Cap., 1206 TBD

2 0 COuT3 Cap., 1210 TBD

3 0 G3, G4, C5, C6, C7 Cap., 0603 TBD

4 2 C1,C62 Cap., X5R 1pF 10V 10% Taiyo Yuden LMK107BJ105KA
5 1 D1 Zener Diode, 5.1V On Semi. MMBZ5231B
6 1 Q1 MOSFET, N-Channel 30V Siliconix SUD50N03-10
7 0 R6, R9, R11, R12, R18 Res., 0603 TBD

8 2 R17, R1 Res., Chip 10k 0.1W 5% AAC CR16-103JM

9 1 R2 Res., LRC 0.010Q 0.25W 1% IRC LRF1206-01-R010-F
10 1 R3 Res., Chip 51k 0.1W 5% AAC CR16-513JM

11 3 R7,R10, R23 Res/Jumper, Chip 0Q 1/16W 1A AAC CJ06-000M

12 1 R14 Res., Chip 49.9k 0.06W 1% AAC CR16-4992FM

13 1 R15 Res., Chip 60.4k 0.1W 1% AAC CR16-6042FM

14 1 R16 Res., Chip 40.2k 0.1W 1% AAC CR16-4022FM

15 1 R20 Res., Chip 19.1k 0.1W 1% AAC CR16-1912FM

16 1 R21 Res., Chip 13.3k 0.1W 1% AAC CR16-1332FM

17 1 R22 Res., Chip 8.25k 0.1W 1% AAC CR16-8251FM
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DEMO MANUAL DC1041A-B

SCHEMATIC DIAGRAM

z

I : I

7 I
T o T oy 900Z'8Z2UN[Aepsaupam .

“g0ue)sIsse 4oy Buesuibug suoneolddy

NSQ" X ¥xxx €04 007 ¥XXx0a &
z Jeaur 10eju0 “Aljiqe1a) Jo 8oueLLIouad IN0II0 1088
VIOl 3{ndI1) owdq : QEMDEHO Apueoyubis Aew inoAe| preoq ynouo pajuud pue uonnisans
228 220w bounooq [ ong jJusuodwo) ‘uoneolidde [enjoe sy} ul uonessdo s|qelja) pue
J1NAOW UD\UD ADN3IDI443 HOIH :qEAO¥AdY Jsadoud Ayuian 0 Aljiqisuodsal S18WOISND U} Surewal )l ‘JeAamoy A
o - ‘suoneoyoads paijddns-Jawolsno sjeaw Jey) JInouio e ubisap
ATuo osn zewo3sny zog  (X¥d) LO0S0-¥EV (807) OIXIN - gEEANIONT 0} Joye 1seq e apew sey ABojouyos | Jeaur]:9dNON Jawolsnd a
~ Terjueptzuod oIT 006T-ZE¥ (80%) [ S——— ‘sped ABojouyos ] Jeau IM SSN 10} nnzum
¥ B GE0S6 ‘WD ‘SYLIATIW ¥ P N peiiddns pue ABojouyos resur o Aejdiidoud si syl 3T AS etd
WOD " IBSUTT MMM “qA7g XHINVOOW 0€91 PN
" A —  "NN—0 O——¢
NOLLVIOIOD AOOTONHOHL AVANI'T STYAOYdAY zox Sar at's
A8Z-AS AHAHTO09 PHIT €-¥Tv012d | o Ace a
= A0Z-AS AZT09 VWLT ¥-¥I7010d _ A AN——0 O——+
T2y ae
*NIA N0 . ¢ L
vN,_”d.ﬁmH AST NOT AS
(3do) y | LTy
a0 e ATIINHISSV ayvod 0% 0.9
21 .
ST M6°6% AT 0€ AgT
NO — \N—0 0—1 NIA
NOE 42 Slee 6Td cdr
6dr o 3T N
= = PN Mz 0% AS'T
? (3do)
oTd  zap = 2
(3do) ATT dWOD
z1d anT°0 b 09 (451
$SD 3333333332232 A el el elelwdslelel sl A sl =22 =d 1 <4 — A N—0 0—¢
o o o b s o i B> STy Tap
st BB aEE0aaae00uRe00009000000800000000 1D2dTdS LNOA
= o1y e R E bR b b bbb LR R R B EE R (ado)
0000000000000 00000000000000000000000000
o g T Ty
p1E
1 13sd
NIT1d ® ora
65
oTe] No¥ ANDS |y
-on on F ~SNSOA | [oR> D e
ed 81 s¢| SS/MOVHEL +SNSOA [y ffoR> S H\V
- z
TOT oA
awm @ ¢ _ o (3do) HO | 1u
Z:Iﬁ Iﬁl Iﬁl AE"9 I_l AE"9 ge| NITId LOOA BATA [py————— NN TOUVH
anQT (3do 40001 angoT TN o8 ag 84f
WZT/AS-A9°0 E:oulﬁ €100 l_\ l_\ Z1000 lﬁ 11000 @ !
noa
Z00A awod
se @ 1IN ] znoa NLT e
OTH ] znoa *1097 13sa
+OA 0t m I00A T
o R 100A 10 D0A¥A |
- s¥ R L00A
F L00A TONYR [y
A L00A
L00A O0DUVH |y
= L0OA
= L00A ODAINI
T 1004 o [ 4T vzee uyo o
— AN
e OF ] 10oa ve cza
B | L0OA Q0094 5y
Z00A AN
100A T | z0oA
T i
A
= &I | znoa qTS
= T Z00A €
- L0OA
§85555555555555555558 gs<gsccgs<gs<<gg<<s
Ggggegegeaeagagacagas dagndagnda88d888488 AS
HHAHHEHAEEEAEEHAEEHAEEE 22222 2222222222222 AS
daddddddddda 0T  d g g4 3334333 444
BEf ISP TIN R
= b b @® o0od
azLs0I va
€d 0T- s
0T-€0N0SADS At a9t = .
0 -NI/
Nulﬁ Hulﬁ ® Zu
(OJF
zr
ASE ASE AGE
(3do) == (3do) anQT 00T dn0ST ¥
SNID w,/:ulﬁ ENID NzHulﬁ INID «
NIA
e
+NIA
<QINOHdY> [ <HIVA> AdALOLOUA 15T 0 fH#ODE> Ta
3IAOHY 31va NOILJIHOS3a A3y | 003 NTA
AHOLSIH NOISIA3H

dc1041a-bf

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.

LY N



DEMO MANUAL DC1041A-B

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. 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 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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‘\ 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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