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DEVICES DEMO MANUAL DC3051A
LTMA4705
20V |N. Dual 5A Step-Down DC/DC
uModule Regulator
DESCRIPTION

Demonstration circuit 3051A features the LTM®4705, a
high efficiency dual 5A or single 10A pModule® DC/DC
regulator in a compact and low profile 6.25mm x 7.5mm
x 3.22mm BGA package. The LTM4705 can take 3.1V
to 20V input and generate 0.6V to 5.5V output (step-
down only). The DC3051A demo board is designed to
take 6V to 20Vy to dual 5A jumper selectable outputs.
The board operates by default at a fixed 1MHz and can
be synchronized from 1MHz to 3MHz via the MODE/
SYNC pin. With its high switching frequency and current

mode architecture, a fast transient response to line and
load changes is possible without sacrificing stability.
The DC3051A can be used in forced continuous mode
or pulse-skipping mode for low noise, or in Burst Mode®
operation for high efficiency at light loads. Please see the
LTM4705 data sheet for more detailed information.

[tis recommended to read the data sheet for the LTM4705
prior to making any changes to the DC3051A.

Design files for this circuit board are available.

All registered trademarks and trademarks are the property of their respective owners.
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PGRFORI’I‘IHI‘ICG Summﬂﬂ\' Specifications are at T = 25°C

PARAMETER CONDITIONS/NOTES MIN TYP MAX VALUE
Input Voltage Range 6 20 v
Output Voltage, Vout Vin =6V -20V, gyt = 0A to 5A Vout1 =25 v
Vourz =1 Vv

Maximum Qutput Current, lgyt Viy =6V -20V 5 A
Typical Efficiency Vin =12V, Voyr1 = 2.5Y, lgyr = 5A 89.5 %
Vin =12V, Vgyro = 1.0V, Igyt = 5A 79 %

Peak Efficiency Vin =12V, Vgyr1 = 2.5V 92 %
Vin =12V, Vgyro = 1.0V 84.5 %

Default Switching Frequency 1 MHz

QUICK START PROCEDURE

Demonstration circuit 3051A provides an easy way to
evaluate the performance of the LTM47035. Please refer
to Figure 1 for test setup connections and follow the pro-
cedure below.

1. With power off, connect the input power supply to V|
(6V to 20V) and GND (input return).

2. Connect the output loads between Vgyr and GND
(Initial load: no load). Refer to Figure 1.

3. Connect the DVMs to the input and output.

4. Check the default jumper position: JP2 (RUN1): OFF;
JP3 (RUN2): OFF.

5. Turn on the input power supply and adjust voltage to
6V to 20V,

NOTE: Make sure that the input voltage does not
exceed 22V.

6. Change the following jumpers’ position: JP2: ON;
JP3: ON.

7. Check for the proper output voltages from VOUT_S+
to VOUT_S-turrets.

8. Once the proper output voltage is established, adjust
the loads within the operating range and measure the
efficiency, output ripple voltage and other parameters.

9. After completing all tests, adjust the load to 0A, power
off the input power supply.

NOTES:

1. When measuring the output or input voltage ripple,
do not use the long ground lead on the oscilloscope
probe. See Figure 2 for the proper scope probe tech-
nique. 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.

2. If the 5V output option is selected, it is recommended
to have a minimum Vy of 6.5V to meet the minimum
off-time requirement. Refer to the LTM4705 data sheet
for more information.

3. The two Vgyr rails can be paralleled through some
modification and adding some jumper resistors. See
the schematic for details.
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TYPICAL TEST RESULTS
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Figure 3. Efficiency vs Load Current at V| = 12V, Voyt1 = 2.5V, fgy = 1MHz, FCM Mode
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Figure 4. Efficiency vs Load Current at Vi = 12V, Vgoyt2 = 1.0V, fgyw = 1MHz, FCM Mode
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TYPICAL TEST RESULTS
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Figure 5. Output Voltage Ripple at Viy = 12V, Vour1 = 2.5V, lgyt1 = 5A, fsw = IMHz
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Figure 6. Output Voltage Ripple at Viy = 12V, Voyr2 = 1.0V, lgyt2 = 5A, fsw = 1MHz
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TYPICAL TEST RESULTS
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Figure 7. Load Step at Vjy = 12V, Vgyrq = 2.5V, fgy = 1MHz
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TYPICAL TEST RESULTS
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Figure 9. Thermal Performance at Vjy = 12V, Vgyr1 = 2.5V, Vgyr2 = 1.0V, lgyt1 = 5A, lgyT2 = 5A, Tp = 23°C, No Forced Airflow
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PARTS LIST

ITEM | QTY | REFERENCE

PART DESCRIPTION

MANUFACTURER/PART NUMBER

Required Circuit Components

1 4 |C6,C7,C14,C15 CAR, 47uF, X7R, 10V, 20%, 1210 MURATA, GRM32ER71A476ME15L
2 2 |C9,C16 CAP, 33uF, ALUM. ELECT, 50V, 20%, 6.3mm x 7.7mm | SUN ELECTRONIC INDUSTRIES CORR, 50CE33FS
3 6 |C10-C12,C17-C19 CAPR, 22uF, X5R, 35V, 20%, 1206 TDK, C3216X5R1V226M160AC
4 2 | G20, C21 CAPR, 0.1uF, X7R, 25V, 10%, 0402, AEC-Q200 MURATA, GCM155R71E104KE02D
5 2 |C22,(C23 CAR, 2.2uF, X5R, 35V, 10%, 0603 MURATA, GRM188R6YA225KA12D
6 2 | C24,C25 CAP, 10pF, X5R, 10V, 10%, 0603 AVX, 0603ZD106KAT2A
7 2 | C26, C27 CAP, 100pF, X7R, 50V, 10%, 0603 AVX, 06035C101KAT2A
8 2 |R3,R4 RES., 100k, 5%, 1/16W, 0402, AEC-Q200 ROHM, MCRO1MZPJ104
9 2 |R9,R10 RES., 1M, 1%, 1/16W, 0402, AEC-Q200 STACKPOLE ELECTRONIGS, INC., RMCF0402FT1M00
10 2 |R18,R19 RES., 100k, 5%, 1/16W, 0402, AEC-Q200 NIC, NRCO4J104TRF
11 1 |R21 RES., 8.06k, 1%, 1/16W, 0402, AEC-Q200 NIC, NRCO4F8061TRF
12 1 |R22 RES., 13.3k, 1%, 1/16W, 0402, AEC-Q200 VISHAY, CRCWs040213K3FKED
13 2 | R24,R25 RES., 18.7k, 1%, 1/16W, 0402, AEC-Q200 VISHAY, CRCW040218K7FKED
14 1 |R26 RES., 30.1k, 1%, 1/16W, 0402, AEC-Q200 NIC, NRCO4F3012TRF
15 1 |R27 RES., 90.9k, 1%, 1/16W, 0402, AEC-Q200 NIC, NRCO4F9092TRF
16 1 (U1 IC, 20V,y, DUAL 5A STEP-DOWN, 63-LGA ANALOG DEVIGES, LTM4705Y#PBF
Additional Demo Board Circuit Components
1 0 |C1C4,C8 CAP, OPTION, 0402
2 0 |C5,C13 CAPR, OPTION, 1210
3 2 |R1,R5 RES., 0Q, 1/10W, 0402, AEC-Q200 PANASONIC, ERJ2GEOR0OX
4 0 |R2,R6,R8,R11,R13, |[RES., OPTION, 0402
R15, R16, R20, R23,
R28
5 0 |R14 RES., OPTION, 0805
6 1 |R17 RES., 0Q, JUMPER, 0805 VISHAY, WSL080500000ZEA9
Hardware: For Demo Board Only
1 17 |E1E10, E13, E14, E16, |TEST POINT, TURRET, 0.094" MTG. HOLE, MILL-MAX, 2501-2-00-80-00-00-07-0
E19, E21, E22, E25 PCB 0.062" THK
2 8 |J1-J8 CONN., BANANA JACK, FEMALE, THT, KEYSTONE, 575-4
NON-INSULATED, SWAGE, 0.218"
3 3 | JP1-JP3 CONN., HDR, MALE, 1 x 3, 2mm, VERT, ST THT, NO | WURTH ELEKTRONIK, 62000311121
SUBS. ALLOWED
4 2 | JP4,JP5 CONN., HDR, MALE, 2 x 3, 2mm, VERT, ST, THT SULLINS CONNECTOR SOLUTIONS, NRPNO32PAEN-RC
5 4 | MP1-MP4 STANDOFF, NYLON, SNAP-ON, 0.375" KEYSTONE, 8832
6 3 | XJP1-XJP3 CONN., SHUNT, FEMALE, 2-PQS, 2mm WURTH ELEKTRONIK, 60800213421
7 2 | XJP4, XJP5 CONN., SHUNT, FEMALE, 2-P0S., 2.54mm WURTH ELEKTRONIK, 60900213421
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SCHEMATIC DIRGRAM

I z

I €

‘p0 Iudy ‘Aepunsg :: E
L 40 | 133Hs | +20z 0 Iy 7epuns :31va | INON 3ZIS ‘S14Vd $30IA30 DOTVNY HLIM 38N ¥04 G3rddNS
€OATN V1S0€Da-0L2 V1S060a ‘ON NS GNY S30IA30 9OTYNY OL AXVLIINAONd 1 LINDUID SIHL, i
“NOISIAZY ANV ‘ON JILVW3HOS ASOZYWLT  "ONJI oL 140 01y pioEiL i %S UV SHOLSISIH 11V T
6 _>—~,\ d . 5080 i 2070 YV SHOLSISTY ANV SHOLIOVAYD 11V °)
Joje|inbay _ aInNpo 0a/O0Q umog-asjs Yg leng'uIngg “ZONVLSISSY ¥04 ONINIINIONT SNOLLYOIddY | o YN"Tror YN ET
® ; $30IA30 90TVNY LOVING "ALIIEVII3N O JONVIRIOSd3d oA o pry HNOA cad S :
ILVWIHIS :31LIL LIND¥ID 19344V ATLNVOLAINSIS AVW LNOAV GHVOS LINDXID 10 sk i Q314193dS 3ISIMAIHLO SSFINN :S3LON
GALNRid ONY NOLLNLLLSENS LNINOJWOD "NOLLYOITddV| i
wod'Boeue mmm 70 |ONaddy | _TVNLOY IHLNINOILYY3AO TIEVITIY ONV H3dONd AdIZA ;
- L ALTTISISNOJSTY SH3WOLSND HL SNIVWI Ll ‘HINIMOH N 4y eow N ZaWoD TNOD |
v O_ AJQd > |sausoa | ‘SNOLYOLIOIS GariddnS ¥INOLSNO SIZIN LVHL LINONID 1dO €1 ;
: V NOIS30 OL 140443 1538 ¥ 30V SVH S30IA30 9OTVNY . ;
suondQ Indjnp-ajbulg ‘eseyd-leng i
x8 53mod AL D0TVNVY STVAOYddY 3JILON ¥3WOLSND ” 10
Y
O oiovuL
ST AN S—-C)
4nLo 4nL°0 1d0
dr —‘NOIhA =020 2y
& W . O wiovuL
%L 9606 22Y lo o 9| Aot PREL 01y EO
%L HL°0E 924 g o Ve 5
. S7eNIAd
o w8l sey b ——1 ¢ [AST Q k4 k] - EZ]
21LNOA o« = = =
@LV 284 2 2 2 ano @ aned
cdr [Z=El] S Q o ane |42 vr
H 5 ano i3 o
. L84 4 2 aof2 €090 s0zL | oozt | eozk
p 5 Thsz == N = va anzz dngg | dneg | dnez | anes o
e ok w8y ved lo o e e ) 610 = 810 = LL0=— 90
%L MEEL 22y vnee 210344 ano |82 N A0Z-9
0 O 4 1do €2y - ano mw
-s7zLnoA %L w00 12y ———] = ane |22 AT ) aning
LLNOA s ane
= ORI ) SN
anod 4 | ano ZNIA L———© +sennd
ano ZNIA M\A ted
oieL £090 ozl | oz £090 NS v 6
sy | aop | duv | 1do | adooy | 3 ano n lza
S0 — G20 = ¥O— = eL0—— 20 —— 4 1 ano ZNIA ﬂm 5080, - @ -STINIAD
. 31 ano 0
Lol VSIAO'L 1 B 5, . Inod
{99 | ano =
~50>© " ZLNOA % muw N N_,©
[3) €090 9021 20ZL 90z1L
29 an WH"» 93 4z dnze El44 dnez dngg ——
TN — 19 n fs2 o 20— LLO—— 010 60 = g
" A mm lﬁ lﬁ lﬁ lﬁ - e
ENIA
ASOZPINLT Ssa .
HNIA L0 INIAD :,@ INIAG
o 1n
s noAn @— ZLNOA 20009d
5 €13 <f ] zinon zd  zao09d 57O +sTiNng
J\“ o] Sinon +a009d 1G009d
n_zoa@ ¢ ¢ ¢ SH ¥ z1non 00}
or H ZLOOALNI %001 61y
oizy £090 ozt | oz £090 LINOA 1do 80 8 €acood
aniy 4noL %G Eo 4doot L0 4 inon @
VSING'Z pie) j4e) 90 —— I LLNOA D0ALNI O0ALNI
St4 Linon = SoINI ©) +acood
1INOA <
_SO>O ron o1 LinoA 2 1dINOD a
s m 1dO Zk  1dO €0
P X
H z 2 Z 2dnoo )\/\{‘
X o— sz 7V ZdioD
S HNoNQI S " S - - 140 11y 1dO 20
We s B %
oLy 1dO0 1O
N 004
e
3 bdr
ZNNY 1d0
2NIAd P % B Wo
zdr WL
@ NNy @ 440 5 o 1s4ng
93 NIND () 3
4 INNY |
O No it TNIMTO/3a0N
= FZDN_F 1do © T npoEaon
INIAD 9 v3
/o [ 12vomo | aoyd [ e ]
@ano¥ddy | 3iva [ NOLLJI™MOS3A | A3y [ 003 wing

AHOLSIH NOISIATY
v I

z

Rev. 0

Information furnished by Analog Devices is believed to be accurate and reliable. However, no responsibility is assumed by Analog

Devices for its use, nor for any infringements of patents or other rights of third parties that may result from its use. Specifications
subject to change without notice. No license is granted by implication or otherwise under any patent or patent rights of Analog Devices.


https://www.analog.com/DC3051A?doc=DC3051A.pdf

DEMO MANUAL DC305TA

ESD Caution
‘2 \ ESD (electrostatic discharge) sensitive device. Charged devices and circuit boards can discharge without detection. Although this product features patented or proprietary protection
circuitry, damage may occur on devices subjected to high energy ESD. Therefore, proper ESD precautions should be taken to avoid performance degradation or loss of functionality.

Legal Terms and Conditions

By using the evaluation board discussed herein (together with any tools, components documentation or support materials, the “Evaluation Board”), you are agreeing to be bound by the terms and
conditions set forth below (“Agreement”) unless you have purchased the Evaluation Board, in which case the Analog Devices Standard Terms and Conditions of Sale shall govern. Do not use the Evaluation
Board until you have read and agreed to the Agreement. Your use of the Evaluation Board shall signify your acceptance of the Agreement. This Agreement is made by and between you (“Customer”)
and Analog Devices, Inc. (“ADI”), with its principal place of business at One Technology Way, Norwood, MA 02062, USA. Subject to the terms and conditions of the Agreement, ADI hereby grants to
Customer a free, limited, personal, temporary, non-exclusive, non-sublicensable, non-transferable license to use the Evaluation Board FOR EVALUATION PURPOSES ONLY. Customer understands and
agrees that the Evaluation Board is provided for the sole and exclusive purpose referenced above, and agrees not to use the Evaluation Board for any other purpose. Furthermore, the license granted
is expressly made subject to the following additional limitations: Customer shall not (i) rent, lease, display, sell, transfer, assign, sublicense, or distribute the Evaluation Board; and (ii) permit any Third
Party to access the Evaluation Board. As used herein, the term “Third Party” includes any entity other than ADI, Customer, their employees, affiliates and in-house consultants. The Evaluation Board is
NOT sold to Customer; all rights not expressly granted herein, including ownership of the Evaluation Board, are reserved by ADI. CONFIDENTIALITY. This Agreement and the Evaluation Board shall all
be considered the confidential and proprietary information of ADI. Customer may not disclose or transfer any portion of the Evaluation Board to any other party for any reason. Upon discontinuation of
use of the Evaluation Board or termination of this Agreement, Customer agrees to promptly return the Evaluation Board to ADI. ADDITIONAL RESTRICTIONS. Customer may not disassemble, decompile
or reverse engineer chips on the Evaluation Board. Customer shall inform ADI of any occurred damages or any modifications or alterations it makes to the Evaluation Board, including but not limited
to soldering or any other activity that affects the material content of the Evaluation Board. Modifications to the Evaluation Board must comply with applicable law, including but not limited to the RoHS
Directive. TERMINATION. ADI may terminate this Agreement at any time upon giving written notice to Customer. Customer agrees to return to ADI the Evaluation Board at that time. LIMITATION OF
LIABILITY. THE EVALUATION BOARD PROVIDED HEREUNDER IS PROVIDED “AS IS” AND ADI MAKES NO WARRANTIES OR REPRESENTATIONS OF ANY KIND WITH RESPECT TO IT. ADI SPECIFICALLY
DISCLAIMS ANY REPRESENTATIONS, ENDORSEMENTS, GUARANTEES, OR WARRANTIES, EXPRESS OR IMPLIED, RELATED TO THE EVALUATION BOARD INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTY OF MERCHANTABILITY, TITLE, FITNESS FOR A PARTICULAR PURPOSE OR NONINFRINGEMENT OF INTELLECTUAL PROPERTY RIGHTS. IN NO EVENT WILL ADI AND ITS
LICENSORS BE LIABLE FOR ANY INCIDENTAL, SPECIAL, INDIRECT, OR CONSEQUENTIAL DAMAGES RESULTING FROM CUSTOMER’S POSSESSION OR USE OF THE EVALUATION BOARD, INCLUDING
BUT NOT LIMITED TO LOST PROFITS, DELAY COSTS, LABOR COSTS OR LOSS OF GOODWILL. ADI'S TOTAL LIABILITY FROM ANY AND ALL CAUSES SHALL BE LIMITED TO THE AMOUNT OF ONE
HUNDRED US DOLLARS ($100.00). EXPORT. Customer agrees that it will not directly or indirectly export the Evaluation Board to another country, and that it will comply with all applicable United States
federal laws and regulations relating to exports. GOVERNING LAW. This Agreement shall be governed by and construed in accordance with the substantive laws of the Commonwealth of Massachusetts
(excluding conflict of law rules). Any legal action regarding this Agreement will be heard in the state or federal courts having jurisdiction in Suffolk County, Massachusetts, and Customer hereby submits
to the personal jurisdiction and venue of such courts. The United Nations Convention on Contracts for the International Sale of Goods shall not apply to this Agreement and is expressly disclaimed.
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