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Description

LTC3371EFE 
4-Channel 8A Configurable

Buck DC/DCs with Watchdog
and Power-On Reset

 

Demonstration circuit 2182A is a 4-output power supply 
with a watchdog timer and power-on reset featuring the 
LTC®3371. The LTC3371 has four synchronous current 
mode buck regulators which can be configured to share 
eight individual 1A power stages to create one of eight com-
binations of 1A, 2A, 3A and 4A regulators. The DC2182A 
is set up as four 2A buck regulators but can be modified 
to one of the other seven configurations. 

The input range of the LTC3371 is ideal for single cell 
Li-Ion/Polymer battery applications. The buck regulators 
are enabled via external precision threshold enable pins 
to allow hardwired power up sequences. L, 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.

Performance Summary

Board Photo

The LTC3371 has a default operating frequency of 2MHz 
but can be set between 1MHz to 3MHz using an external 
resistor. The LTC3371 also has a PLL/MODE pin which 
allows the internal oscillator to synchronize to an external 
clock from 1MHz to 3MHz or configure the regulators to 
forced continuous mode or burst mode.

Refer to the LTC3371 data sheet for more details on the 
electrical and timing specifications.

Design files for this circuit board are available at  
http://www.linear.com/demo/DC2182A.

Specifications are at TA = 25°C
PARAMETER CONDITIONS MIN TYP MAX UNITS
Input Supply Range (VINA-H) 2.25 5.5 V
VCC Operating Voltage 2.7 5.5 V
VOUT1 0 to 2A 1.2 V
VOUT2 0 to 2A, VINCD > 2.5V 2.5 V
VOUT3 0 to 2A 1.8 V
VOUT4 0 to 2A, VINGH > 3.3V 3.3 V

http://www.linear.com/LTC3371
http://www.linear.com/demo/DC2182A
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Typical Application
4 × 2A Quad Buck Application
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Quick Start Procedure
The DC2182A is easy to set up to evaluate the performance 
of the LTC3371. Refer to Figure 1 and Figure 2 for proper 
measurement equipment setup and follow the evaluation 
procedure below. 

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 2 for proper scope 
probe technique.

1.	 Set the JP1 – JP4 jumpers on the DC2182A board to 
the ON position. 

2.	 Set the JP5 jumper on the DC2182A board to the 
BURST position.

3.	 Set the JP6 jumper on the DC2182A board to the 
VCC position. 

4.	 With power off, connect a 0V to 6V, 50mA power 
supply (PS5) to VCC input terminal and GND with a 
series ammeter and a voltmeter as shown in 0. 

5.	 Turn on and set the PS5 to a desired input voltage 
between 2.7V and 5.5V.

6.	 With a digital volt meter, measure the voltage on 
the temp pin. This represents the die temperature,  
(VTEMP – 45mV)/7mV = °C. 220mV = 25°C

7.	 With power off, connect 0V to 6V, 3A power supplies 
to each input pair (PS1-PS4), VINAB, VINC/VIND, VINE/
VINF, VING/VINH and GND with a series ammeter and 
a voltmeter as shown in Figure 1. A single 0V to 6V, 
10A supply can be used instead to supply all VIN inputs 
and the VCC input simultaneously. 

8.	 Turn on and set the PS1 input power supply to 5.0V 
and observe that VOUT1 regulates to 1.2V.

	 NOTE. Make sure that the input voltage does not exceed 6V. 

9.	 With power off, connect a 0A to 2A load to VOUT1 
and GND with a series ammeter and a voltmeter as 
shown in Figure 1. 

10.	Slowly increase the load from 0A to 2A and observe 
the output voltage. The output ripple may also be 
observed using an oscilloscope with the probe con-
nected as shown in Figure 2.

11.	Set Load1 to 100mA

12.	Repeat steps 8 to 11 for each output using their 
respective power supplies and loads. Each output 
voltage should regulate to the voltage indicated on 
the silkscreen of the DC2182A.

13.	Momentarily short VOUT1 to ground with a clip lead and 
observe that the RST LED, D13, on the demo board il-
luminates. The LED shuts off when the short is removed.

14.	With Load1 set to 100mA, observe the burst mode 
ripple on VOUT1.

15.	Set the JP5 jumper on the DC2182A board to the 
FORCED CONT position and observe the forced con-
tinuous mode ripple on VOUT1. 

16.	Set an oscilloscope with two probes each to 1V/Div 
vertical scale and 1µs/Div horizontal scale. With the 
oscilloscope, compare the phase between SWAB to 
SWCD, SWEF, and then SWGH. Observe that the 
switch nodes are 90°, 270°, and 180° out of phase 
respectively with SWAB.

17.	Set a pulse generator to output a 0V to 5V pulse at 
2MHz, 50% duty cycle and connect it to the PLL/MODE 
terminal and GND.

18.	Set the JP5 jumper on the DC2182A board to the 
PLL position. 

19.	Change the frequency of the pulse generator from 
2MHz to 3MHz and observe how the frequency of 
SWAB follows the pulse generator.

20.	Set LOAD1 greater than 1.0A. With an oscilloscope 
probe on SWAB, remove the pulse signal to the PLL/
MODE terminal and observe how the switch frequency 
settles from 3MHz back to 2MHz.

21.	Return Load1 to 100mA.

22	 Set an oscilloscope with a horizontal scale of 2s/Div 
and the trigger set to normal acquisition, falling edge 
at 2V on the WDO terminal.

23.	Observe that a low going pulse about 200ms wide 
occurs on the WDO output about every 12.9s.
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Figure 1. Proper Measurement Equipment Setup

Figure 2. Measuring Input or Output Ripple

Quick Start Procedure
24.	Set a pulse generator to output a 0V to 5V pulse at 

50Hz with a 50% duty cycle and connect between the 
WDI and GND terminals. Observe with the oscilloscope 
set to 20ms/Div that pulse on WDO returns low until 
the next falling edge on WDI. The pulse generator is 
operating below the watchdog lower boundary.

25.	Decrease the pulse generator frequency below 15Hz 
and observe that WDO remains high.The pulse genera-

tor is operating within the watchdog upper and lower 
boundaries.

26.	Continue to decrease the frequency to below 0.5Hz and 
observe that WDO has a periodic 200ms low pulse.

27.	Refer to the LTC3371 data sheet for more details on 
how the LTC3371 operates.

28.	When done, turn off all loads and power supplies.
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Modifying the DC2182A to Other Power Configurations
The LTC3371 can be configured to one of eight different 
power configurations as shown in Table 1. To reconfigure 
the DC2182A to a different configuration some resistors 
will need to be changed, traces will need to be shorted 
together, and often traces will need to be cut. Follow the 
steps below to modify the board to a desired configuration. 

1.	 Choose the desired configuration from Table 1. 
Table 1. Master Slave Program Combinations  
(Each Letter Corresponds to a VIN and SW Pair)

PROGRAM 
CODE 

C3C2C1 BUCK 1 BUCK 2 BUCK 3 BUCK 4

000 AB CD EF GH

001 ABC D EF GH

010 ABC D E FGH

011 ABCH D E FG

100 ABC DE Not Used FGH

101 ABCD Not Used EF GH

110 ABCD Not Used E FGH

111 ABCD Not Used Not Used EFGH

2.	 Set the associated C bit pins high or low as per Table 
1 by opening and populating the appropriate resistors. 
C1, C2 and C3 are set high by populating R7, R11 
and R14 respectively. C1, C2 and C3 are set low by 
populating R9, R13 and R16 respectively. The C bit 
resistors are 0603 resistors located on the bottom of 
the board as shown in Figure 3.

Figure 3. C Bit Resistors and Optional Output Capacitors 
for VOUT1 and VOUT4

3.	 The DC2182A is set up with the following power stage 
switch nodes and VIN nodes connected together; A & B, 
C & D, E & F, and G & H. Any configuration using 1A 
or 3A regulators will require one or more of the VIN 
and switch nodes to be separated. Refer to Table 1 to 
determine which power stages are connected together 
and separated. Cut the required VIN nodes by cutting 
the VIN traces on the bottom of the board near the VIN 
terminals as shown in Figure 4. 

Figure 4. Separate VIN Pairs by Cutting Traces at Terminals
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Modifying the DC2182A to Other Power Configurations
4.	 Any switch node associated with a VIN trace that was 

cut will also need to be cut. The SWC/SWD traces and 
SWD/SWF traces can be cut in between the pads near 
the SW pins as shown in Figure 5. The SWG/SWH 
traces only need to be cut for the 4112 configuration. 
SWH needs to be cut between the SWH pin and L4 as 
shown in Figure 6.

Figure 5. Cut SWC and SWD Connection Near Pins

Figure 6. Cut SWH Trace Between L4 and SWH Pin

5.	 For all combinations containing 3A and 4A outputs, the 
VIN nodes of adjoining power stages will need to be 
connected together. Connect all VIN nodes of adjoining 
power stages at the VIN terminals with a 22AWG wire 
or larger.

6.	 All switch nodes of adjoining power stages will need 
to be connected together. Each power stage has a pad 
to solder a small bus wire, 28AWG. The switch node 
pads are also shown in Figure 5 and Figure 6. Care-
fully solder a bus wire as short as possible between 
adjoining power stages. 

	 NOTE: For the 4112 combination, switch AB will need 
to connect to switch C and switch H. For the 332 com-
bination, switch D will need to connect to switch E.

7.	 The XAL4020-222M inductors are rated for 5.5A. 
This is less than the current limit of the 3A or 4A 
regulators. The pads for L1 and L4 are sized to ac-
commodate a 5mm × 5mm inductor such as the Toko 
FDSD05xx or the Coilcraft XAL05xx series. Change 
inductors L1 and/or L4 to accommodate current limit 
conditions if needed. 

8.	 Remove the inductors of any unused regulators as 
illustrated in Table 1.

9.	 The output capacitance requires a minimum of 22µF 
for each 1A of output current. Each output has an op-
tional 0805 capacitor on the bottom of the board. Add 
the required amount of capacitance to C5 and/or C29 
(shown in Figure 3) for VOUT1 and VOUT4 respectively, 
if needed.

10. Set the enable jumpers of any unused regulators in 
Table 1 to the "off” position.
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APPLICATION INFORMATION
The DC2182A can be used to evaluate each of the eight 
configurations of the LTC3371 from 1MHz to 3MHz. The 
following efficiency graphs and transient response plots 

illustrate how a 1.8V, 1A regulator performs compared 
to a 1.8V, 4A regulator. Please refer to the LTC3371 data 
sheet for more performance information for the LTC3371. 

1A Buck Regulator, Transient 
Response (Burst Mode Operation)

1A Buck Regulator, Transient 
Response (Forced Continuous Mode)

1A Buck Efficiency vs ILOAD, VOUT = 1.8V

4A Buck Regulator, Transient 
Response (Burst Mode Operation)

4A Buck Efficiency vs ILOAD, VOUT = 1.8V

4A Buck Regulator, Transient 
Response (Forced Continuous Mode)
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Parts List
ITEM QTY REFERENCE PART DESCRIPTION MANUFACTURER/PART NUMBER

Required Circuit Components

1 1 C1 CAP, CHIP, X5R, 22µF, ±20%, 6.3V, 0805 TAIYO YUDEN, JMK212ABJ226MG-T

3 9 C3, C7, C9, C11, C15, 
C18, C20, C24, C27

CAP, CHIP, X5R, 10µF, ±20%, 6.3V, 0603 TDK, C1608X5R0J106M

4 4 C4, C12, C21, C28 CAP, CHIP, X5R, 47µF, ±20%, 6.3V, 0805 MURATA, GRM21BR60J476ME15L

7 4 C8, C16, C25, C30 CAP, CHIP, NPO, 10pF, ±5%, 50V, 0402 MURATA,GRM1555C1H100JA01D

8 1 C26 CAP, CHIP, X7R, 0.01µF, ±10%, 25V, 0402 MURATA, GRM155R71E103KA01D

15 4 L1–L4 IND, SMT, 2.2µH, 38mΩ, ±20%,  5.5A, 4mmX4mm COILCRAFT, XAL4020-222MEC

17 2 R2 RES, CHIP, 232KΩ, ±1%, 1/10W, 0603 VISHAY, CRCW0603232KFKEA

18 1 R3 RES, CHIP, 464KΩ, ±1%, 1/10W, 0603 VISHAY, CRCW0603464KFKEA

19 1 R5 RES, CHIP, 665kΩ, ±1%, 1/10W, 0603 VISHAY, CRCW0603665KFKEA

20 1 R6 RES, CHIP, 309KΩ, ±1%, 1/10W, 0603 VISHAY, CRCW0603309KFKEA

23 1 R10 RES, CHIP, 806KΩ, ±1%, 1/10W, 0603 VISHAY, CRCW0603806KFKEA

24 1 R12 RES, CHIP, 649KΩ, ±1%, 1/10W, 0603 VISHAY, CRCW0603649KFKEA

26 1 R18 RES, CHIP, 511KΩ, ±1%, 1/10W, 0603 VISHAY, CRCW0603511KFKEA

28 1 R25 RES, CHIP, 162KΩ, ±1%, 1/10W, 0603 VISHAY, CRCW0603162KFKEA

29 1 R34 RES, CHIP, 402KΩ, ±1%, 1/10W, 0603 VISHAY, CRCW0603402KFKEA

30 1 U1 4-CHANNEL 8A  CONFIGURABLE BUCK  
DC-DCs,TSSOP

LINEAR TECH., LTC3371EFE

Additional Demo Board Circuit Components

2 1 C2 CAP, POSCAP, 100µF, ±20%, 6.3V, SMT PANASONIC, 6TPG100MG

5 0 C5, C13, C22, C29 (OPT) CAP, CHIP, 0805

6 6 C6, C10, C14, C17, C19, 
C23

CAP, POSCAP, 47µF, ±20%, 6.3V, SMT PANASONIC, 6TPC47M

9 4 D1–D4 DIODE, LED, SUPER RED DIFF, 0603 SMD LUMEX, SML-LX0603SRW-TR

16 4 R1, R4, R8, R15 RES, CHIP, 20Ω , ±1%, 1/16W, 0402 VISHAY, CRCW040220R0FKED

21 0 R7, R11, R14  (OPT) RES, CHIP, 1/10W, 0603

22 3 R9, R13, R16 RES, CHIP, 0Ω JUMPER, 1/10W,  0603         VISHAY, CRCW06030000Z0EA

25 10 R17, R20–R23, R26, 
R28, R30, R32, R35

RES, CHIP, 1KΩ, ±5%, 1/16W, 0402 VISHAY, CRCW04021K00JNED

27 7 R19, R24, R27, R29, 
R31, R33, R36

RES, CHIP, 1.0MΩ, ±5%, 1/16W, 0402 VISHAY, CRCW04021M00JNED

Hardware

10 20 E1–E18, E32, E34 TURRET, 0.09 DIA MILL-MAX, 2501-2-00-80-00-00-07-0

11 13 E19–E31, E33 TURRET, 0.061 DIA MILL-MAX, 2308-2-00-80-00-00-07-0

12 5 JP1–JP4, JP6 2mm to HEADER 1X3 , 2mm SAMTEC, TMM-103-02-L-S

13 1 JP5 2mm to HEADER 1X4 , 2mm SAMTEC, TMM-104-02-L-S

14 6 JP1–JP6 SHUNT, 2mm SAMTEC, 2SN-KB-G

31 4 STAND-OFF NYLON, 0.375" TALL (SNAP-ON) KEYSTONE, 8832 (SNAP ON)
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Information furnished by Linear Technology Corporation is believed to be accurate and reliable.  
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.
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DEMO MANUAL DC2182A

Linear Technology Corporation
1630 McCarthy Blvd., Milpitas, CA 95035-7417  
(408) 432-1900 ● FAX: (408) 434-0507 ● www.linear.com  LINEAR TECHNOLOGY CORPORATION 2015

LT 0115 • PRINTED IN USA

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, 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 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 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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      Компания «Life Electronics» занимается поставками электронных компонентов импортного и 
отечественного производства от производителей и со складов крупных дистрибьюторов Европы, 
Америки и Азии. 

С конца 2013 года компания активно расширяет линейку поставок компонентов по направлению 
коаксиальный кабель, кварцевые генераторы и конденсаторы (керамические, пленочные, 
электролитические),  за  счёт заключения дистрибьюторских договоров 

      Мы предлагаем: 

 Конкурентоспособные цены и скидки постоянным клиентам. 

 Специальные условия для постоянных клиентов. 

 Подбор аналогов. 

 Поставку компонентов в любых объемах, удовлетворяющих вашим потребностям. 
 

 Приемлемые сроки поставки, возможна ускоренная поставка. 

 Доставку товара в любую точку России и стран СНГ. 

 Комплексную поставку. 

 Работу по проектам и поставку образцов. 

 Формирование склада под заказчика. 
 

 Сертификаты соответствия на поставляемую продукцию (по желанию клиента). 

 Тестирование поставляемой продукции. 

 Поставку компонентов, требующих военную и космическую приемку. 

 Входной контроль качества. 

 Наличие сертификата ISO. 
 

       В составе нашей компании организован Конструкторский отдел, призванный помогать 
разработчикам, и инженерам. 

  Конструкторский отдел помогает осуществить: 

 Регистрацию проекта у производителя компонентов. 

 Техническую поддержку проекта. 

 Защиту от снятия компонента с производства. 

 Оценку стоимости проекта по компонентам. 

 Изготовление тестовой платы монтаж и пусконаладочные работы. 
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