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NEX40400: 4.5V to 40 V, 600 mA, synchronous
step-down converter evaluation board
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Abstract:

The NEX40400EVM evaluation board is a reference design of a step down DC-DC switching voltage
converter, assembled on a two-layer PCB.

Keywords:

Synchronous step-down converter, input voltage, output current, switching frequency, Pulse Frequency
Modulation, Forced PWM, evaluation board (EVB)
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1. Introduction

2. Features

The NEX40400EVM evaluation board allows to test functionality and measure performance of step-
down DC-DC voltage regulator designed based on NEX40400 - integrated 4.5 V to 40 V, 600 mA
synchronous step-down converter.

* 4.5V to to 40V input voltage range

*  600mA continuous output current

* 5V output or 12V output

* 1.05 MHz switching frequency Forced PWM operation or

* 2.1 MHz with Pulse Frequency Modulation (PFM) at light load

» Frequency foldback for high conversion ratio and low drop-out application
* Internal compensation

« Short circuit protection with Hiccup mode

+ TSOT23-6 package

Table 1. Module Information

PART NUMBER Output Voltage Operation Mode Switching Frequency
NEX40400EVM-05 5V FPWM 1.05 MHz
NEX40400EVM-12 12V PFM 2.1 MHz
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3. Schematic

UM90049

NEX40400: 4.5V to 40 V, 600 mA, synchronous step-down converter evaluation board

Fig. 1 shows the schematic of the NEX40400EVM-05 evaluation board: 5 V output, 1.05 MHz, FPWM. Explanation of the test pins, jumpers and other features can be found in the next

sections.
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Note: In NEX40400EVM-12 (12 V output, 2.1 MHz, PFM): U1= NEX40400ADA, R3 = 280 kQ, and C6 = 10 yF 25 V.
Fig. 1. NEX40400EVM-05 Board Schematic
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4. PCB layout
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Fig. 2. Top copper layer Fig. 3. Silkscreen top

Fig. 4. Bottom copper layer Fig. 5. Silkscreen Bottom
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5. Bill of Material

Table 2. Bill of Material NEX40400EMV-05

Reference Description Quantity |Manufacturer Manufacturer
name part number

C1,C3,C7 CAP CER 0.1UF 100V X7R 3 Murata GRM188R72A104KA35D
0603

Cc2 CAP ALUM 100UF 20% 50V 1 Panasonic EEUFR1H101B
RADIAL

C4 CAP CER 2.2UF 50V X7R 0805 1 Yageo CCO0805KKX7R9BB225

C6 CAP CER 22uF, X6S, 22%, 1 Murata GRM32EC81E226KE15L
10%, 25V, 1210

J1 Header 2, Pitch 2.54 mm 1 Waurth Electronics 61300211121

L1 SMT Power Inductor, 18uH, 1 Wurth Electronics 744777118
1.5A, 91mOhm

R1 RES SMD 20K OHM 1% 1/10W 1 Yageo RT0603FREO0720KL
0603

R2 RES SMD 49.9 OHM 1% 1/10W 1 Yageo RCO0603FR-0749R9L
0603

R3 RES SMD 105K OHM 1% 1 Yageo RCO0603FR-07105KL
1/10W 0603

R4 RES SMD 402K OHM 1% 1 Yageo RCO0603FR-07402KL
1/10W 0603

R5 RES SMD 133K OHM 1% 1 Yageo RC0603FR-07133KL
1/10W 0603

TP1, TP2 PC TEST POINT COMPACT 2 Keystone Electronics 5005
RED

TP3, TP4 PC TEST POINT COMPACT 2 Keystone Electronics 5006
BLACK

TP5, TP6, TP7, |Header, 1-Pin 4 Waurth Electronics 61300111121

TP8

U1 40V 600mA Synchronous Step- 1 Nexperia NEX40400EDA

down Converter 1.05 MHz ,
FPWM, TSOT23-6

CONN JUMPER

Sullins Connector

QPC02SXGN-RC

SHORTING .100" GOLD Solutions
Table 3. Bill of Material difference for NEX40400EVM-12
Reference Description Quantity |Manufacturer Manufacturer
name part number
C6 CAP CER 10pF, X7R, 15%, 10%, 1 Murata GRM31CR71E106KA12L
25V, 1206
R3 RES SMD 280KQ 1% 1/10W 1 Yageo RC0603FR-07280KL
0603
U1 40V 600 mA synchronous Step- 1 Nexperia NEX40400ADA
down Converter 2.1 MHz , PFM,
TSOT23-6
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6. Quick start

6.1. Connect TP4 GND of the NEX40400EVM to the negative terminal of a power supply and
connect TP1 VIN+ to the positive terminal of the power supply.

6.2. Apply 24V from the power supply than remove short from J1 to enable the converter.
6.3. Measure output voltage at the TP2 VOUT+ or TP7 B with respect to GND at TP1 or TP5.
6.4. Apply a load between TP2 VOUT+ and TP3 GND.

6.5. The converter SW pin and BOOT pin operation can be monitored with a scope by probing the
SW and BT via correspondently next to resistor R2.

6.6. For measurements of the converter’s control loop frequency response, use TP6 A, TP7 B and
TP5 GND.

6.7. Short J1 to disable the converter.

7. Revision history

Table 4. Revision history
Revision number Date Description

UM90049 Rev.1 20241210 |Initial version
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8. Legal information

Definitions

Draft — The document is a draft version only. The content is still under
internal review and subject to formal approval, which may result in
modifications or additions. Nexperia does not give any representations or
warranties as to the accuracy or completeness of information included herein
and shall have no liability for the consequences of use of such information.

Disclaimers

Limited warranty and liability — Information in this document is believed
to be accurate and reliable. However, Nexperia does not give any
representations or warranties, expressed or implied, as to the accuracy

or completeness of such information and shall have no liability for the
consequences of use of such information. Nexperia takes no responsibility
for the content in this document if provided by an information source outside
of Nexperia.

In no event shall Nexperia be liable for any indirect, incidental, punitive,
special or consequential damages (including - without limitation - lost
profits, lost savings, business interruption, costs related to the removal
or replacement of any products or rework charges) whether or not such
damages are based on tort (including negligence), warranty, breach of
contract or any other legal theory.

Notwithstanding any damages that customer might incur for any reason
whatsoever, Nexperia’s aggregate and cumulative liability towards customer
for the products described herein shall be limited in accordance with the
Terms and conditions of commercial sale of Nexperia.

Right to make changes — Nexperia reserves the right to make changes
to information published in this document, including without limitation
specifications and product descriptions, at any time and without notice. This
document supersedes and replaces all information supplied prior to the
publication hereof.

Suitability for use — Nexperia products are not designed, authorized or
warranted to be suitable for use in life support, life-critical or safety-critical
systems or equipment, nor in applications where failure or malfunction

of an Nexperia product can reasonably be expected to result in personal
injury, death or severe property or environmental damage. Nexperia and its
suppliers accept no liability for inclusion and/or use of Nexperia products in
such equipment or applications and therefore such inclusion and/or use is at
the customer’s own risk.

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. Nexperia makes no representation
or warranty that such applications will be suitable for the specified use
without further testing or modification.

Customers are responsible for the design and operation of their applications
and products using Nexperia products, and Nexperia accepts no liability for
any assistance with applications or customer product design. It is customer’s
sole responsibility to determine whether the Nexperia product is suitable
and fit for the customer’s applications and products planned, as well as

for the planned application and use of customer’s third party customer(s).
Customers should provide appropriate design and operating safeguards to
minimize the risks associated with their applications and products.

Nexperia does not accept any liability related to any default, damage, costs
or problem which is based on any weakness or default in the customer’s
applications or products, or the application or use by customer’s third party
customer(s). Customer is responsible for doing all necessary testing for the
customer’s applications and products using Nexperia products in order to
avoid a default of the applications and the products or of the application or
use by customer’s third party customer(s). Nexperia does not accept any
liability in this respect.

Export control — This document as well as the item(s) described herein
may be subject to export control regulations. Export might require a prior
authorization from competent authorities.

Translations — A non-English (translated) version of a document is for
reference only. The English version shall prevail in case of any discrepancy
between the translated and English versions.

Trademarks

Notice: All referenced brands, product names, service names and
trademarks are the property of their respective owners.
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