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DEMO MANUAL DC1414B-A

DESCRIPTION

LTM4601A
5VIN to 28VIN, 12A Step-Down 

µModule Regulator

Demonstration circuit 1414B-A features the LTM®4601A, 
the high efficiency, high density switch mode step-down 
power module. The input voltage range is 5V to 20V with 
a jumper selectable output voltage from 0.6V to 5V. The 
rated load current is 12A, although derating is necessary 
for certain VIN, VOUT and thermal conditions. The PLLIN 
pin supports synchronizing the µModule® 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 voltage 

All registered trademarks and trademarks are the property of their respective owners.

PERFORMANCE SUMMARY

BOARD PHOTO

rail. Output voltage margining of ±5% from the nominal 
value is available via the margin control pins MARG0 
and MARG1. The LTM4601A data sheet must be read in 
conjunction with this demo manual prior to working on 
or modifying demo circuit DC1414B-A. 

Design files for this circuit board are available.

(TA = 25°C)

PARAMETER CONDITION VALUE

Input Voltage Range 5V to 20V

Output Voltage VOUT 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 VIN, VOUT and 
Thermal Conditions

12A DC

Default Operating Frequency 850kHz

External Synchronous Clock Frequency Range Please Refer to Data Sheet for Minimum tON and 
tOFF Requirement.

600kHz to 1000kHz

Efficiency VIN = 12V, VOUT = 3.3V, IOUT = 12A 89.5%, See Figure 2

http://www.analog.com/en/design-center/evaluation-hardware-and-software/evaluation-boards-kits/DC1414B-A.html#eb-documentation?doc=DC1414B-A.pdf
http://www.analog.com/en/design-center/evaluation-hardware-and-software/evaluation-boards-kits/DC1414B-A.html#eb-documentation?doc=DC1414B-A.pdf
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QUICK START PROCEDURE
Demonstration circuit 1414B-A is easy to set up to evaluate 
the performance of the LTM4601A. 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 
1.5VOUT application:

MARG0 MARG1 RUN VOUT SELECT

LO LO ON 1.5V

2. With power off, connect the input power supply, load 
and meters as shown in Figure 1. Preset the load to 0A 
and VIN supply to be less than 20V. 

3. Turn on the power at the input. The output voltage 
should be 1.5V ±1%.

4. Once the proper output voltage 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. 

5. For optional load transient test, apply adjustable pulse 
signal between IOSTEP CLK and GND pins. Pulse am-
plitude 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 MARG0 and 
MARG1 in the configurations shown in the following 
table, measure the output voltage at J4.

MARG1 MARG0 ΔVOUT

LO LO 0

LO HI +5%

HI LO –5%

HI HI 0

http://www.analog.com/en/design-center/evaluation-hardware-and-software/evaluation-boards-kits/DC1414B-A.html#eb-documentation?doc=DC1414B-A.pdf
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QUICK START PROCEDURE

Figure 1. Test Setup of DC1414B-A

Figure 2. Measured Supply Efficiency with Different VOUT 
(VIN = 12V)

Figure 3. Measured Load Transient Response

+

–

V
+

–

A
– +

A
–

+

LOAD

0A TO 12A

V
+ –

DC1414B-B F01

VIN

VIN = 12V
VOUT = 1.2V
2A TO 10A LOAD STEP
COUT = 2 × 100µF, 3.6V, X5R, 1812 CERAMIC +
            1 × 22µF, 10V, X5R, 1206 CERAMIC

VOUT
200mV/DIV

IOUT
10A/DIV

DC1414B-B F03

http://www.analog.com/en/design-center/evaluation-hardware-and-software/evaluation-boards-kits/DC1414B-A.html#eb-documentation?doc=DC1414B-A.pdf
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PARTS LIST
ITEM QTY REFERENCE PART DESCRIPTION MANUFACTURER/PART NUMBER

Required Circuit Components

1 1 CIN1 Cap., Alum 150µF 35V 20% SANYO 35ME150WXV+TS (now SUNCON 
35ME150WXV)

2 2 CIN2, CIN3 Cap., X7R 10µF 35V 20% Taiyo Yuden GMK316BJ106ML-T

3 2 COUT1, COUT2 Cap., X5R 100µF 6.3V 20%, 1210/1812 TDK C4532X5R0J107M

4 1 COUT4 Cap., X5R 10µF 10V 10% Taiyo Yuden LMK316BJ106KL-T

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

6 1 D1 Zener Diode, 5.1V On Semi. MMBZ5231B

7 1 R17 Res., Chip 10k 0.1W 5% Vishay CRCW060310K0JNEA

8 1 R3 Res., Chip 51k 0.1W 5% Vishay CRCW060351K0JNEA

9 1 R4 Res., Chip 392k 0.1W 1% Vishay CRCW0603392KFKEA

10 1 R14 Res., Chip 49.9k 0.1W 1% Vishay CRCW060349K9FKEA

11 1 R16 Res., Chip 40.2k 0.1W 1% Vishay CRCW060340K2FKEA

12 1 U1 I.C., Volt. Reg. Analog Devices LTM4601AEV

Additional Demo Board Circuit Components

1 0 CIN4, CIN5 (Opt) Cap., 1206 TBD  

2 0 COUT3 (Opt) Cap., 1210 TBD  

3 2 C1,C2 Cap., X5R 1µF 10V 10% Taiyo Yuden LMK107BJ105KA

4 0 C3, C4, C5, C6, C7 (Opt) Cap., 0603 TBD  

5 1 Q1 MOSFET, N-Channel 30V Vishay SUD50N03-09P-E3

6 1 R1 Res., Chip 10k 0.1W 5% Vishay CRCW060310K0JNEA

7 1 R2 Res., LRF, 0.010Ω, 2W, 1%, 2512 IRC LRF2512LF-01-R010-F

8 2 R8, R5 Res., Chip 10Ω 0.1W 5% Vishay CRCW060310R0JNEA

9 0 R6, R9, R11, R12, R18 (Opt) Res., 0603 TBD  

10 3 R7, R10, R23 Res/Jumper, Chip 0Ω 1/16W 1 AMP Vishay CRCW06030000Z0EA

11 1 R15 Res., Chip 60.4k 0.1W 1% Vishay CRCW060360K4FKEA

12 1 R19 Res., Chip 30.1k 0.1W 1% Vishay CRCW060330K1FKEA

13 1 R20 Res., Chip 19.1k 0.1W 1% Vishay CRCW060319K1FKEA

14 1 R21 Res., Chip 13.3k 0.1W 1% Vishay CRCW060313K3FKEA

15 1 R22 Res., Chip 8.25k 0.1W 1% Vishay CRCW06038K25FKEA

Hardware-For Demo Board Only

1 13 E1-E4, E6-E14 Turret, Testpoint Mill Max 2308-02-00-80-00-00-07-0

2 6 JP1, JP2, JP3, JP4, JP5, JP6 2-Pin 0.079 Single Row Header SAMTEC TMM102-02-L-S

3 3 JP7, JP8, JP9 3-Pin 0.079 Single Row Header SAMTEC TMM103-02-L-S

4 4 XJP2, XJP7, XJP8, XJP9 Shunt, 0.079" Center SAMTEC 2SN-BK-G

5 4 J1, J2, J5, J6 Connector, Banana Jack Keystone 575-4 

6 2 J3, J4 BNC Connector Connex 112404

7 4 Stand-Off, Nylon, 0.5" Tall Keystone 8833 (SNAP ON)

http://www.analog.com/en/design-center/evaluation-hardware-and-software/evaluation-boards-kits/DC1414B-A.html#eb-documentation?doc=DC1414B-A.pdf
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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.

SCHEMATIC DIAGRAM

http://www.analog.com/en/design-center/evaluation-hardware-and-software/evaluation-boards-kits/DC1414B-A.html#eb-documentation?doc=DC1414B-A.pdf
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ESD Caution 
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.

http://www.analog.com/en/design-center/evaluation-hardware-and-software/evaluation-boards-kits/DC1414B-A.html#eb-documentation?doc=DC1414B-A.pdf
http://www.analog.com


Океан Электроники
Поставка электронных компонентов 

Компания «Океан Электроники» предлагает заключение долгосрочных отношений при 

поставках импортных электронных компонентов на взаимовыгодных условиях! 

Компания «Океан Электроники» является официальным дистрибьютором и эксклюзивным 
представителем в России одного из крупнейших производителей разъемов военного и 
аэрокосмического назначения «JONHON», а так же официальным дистрибьютором и 
эксклюзивным представителем в России производителя высокотехнологичных и надежных 
решений для передачи СВЧ сигналов «FORSTAR». 

Наши преимущества: 

- Поставка оригинальных импортных электронных компонентов напрямую с производств Америки, 
Европы и Азии, а так же с крупнейших складов мира; 
- Широкая линейка поставок активных и пассивных импортных электронных компонентов (более 
30 млн. наименований); 
- Поставка сложных, дефицитных, либо снятых с производства позиций; 
- Оперативные сроки поставки под заказ (от 5 рабочих дней); 
- Экспресс доставка в любую точку России; 
- Помощь Конструкторского Отдела и консультации квалифицированных инженеров; 
- Техническая поддержка проекта, помощь в подборе аналогов, поставка прототипов;  
- Поставка электронных компонентов под контролем ВП; 
- Система менеджмента качества сертифицирована по Международному стандарту ISO 9001; 
- При необходимости вся продукция военного и аэрокосмического назначения проходит 
испытания и сертификацию в лаборатории (по согласованию с заказчиком);
- Поставка специализированных компонентов военного и аэрокосмического уровня качества 
(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer, 
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits, 
General Dynamics  и др.); 

«JONHON» (основан в 1970 г.)

Разъемы специального, военного и аэрокосмического 
назначения: 
(Применяются в военной, авиационной, аэрокосмической, 
морской, железнодорожной, горно- и нефтедобывающей 
отраслях промышленности) 

«FORSTAR» (основан в 1998 г.) 

ВЧ соединители, коаксиальные кабели, 
кабельные сборки и микроволновые компоненты: 

(Применяются в телекоммуникациях гражданского и 
специального назначения, в средствах связи, РЛС, а так же 
военной, авиационной и аэрокосмической отраслях 
промышленности). 

Телефон:    8 (812) 309-75-97 (многоканальный) 
Факс:           8 (812) 320-03-32 
Электронная почта:    ocean@oceanchips.ru 
Web:      http://oceanchips.ru/ 
Адрес:   198099, г. Санкт-Петербург, ул. Калинина, д. 2, корп. 4, лит. А


