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Abstract: The NXUOx04 is a two-layer printed circuit board (PCB) containing the NXU0x04 dual supply level

shifting device. The board simulates the device being used in a system by incorporating series resistors
and parallel loads on each input/output line. Output enable (OE) is selected with a jumper to pull up to
either VCCA or VCCB supply rail. Each input has a Schmitt trigger to accommodate slow or noisy input
signals and a weak 6.5 MQ pull-down accommodates floating input signals.
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1. Introduction

The NXU0104, NXU0204 and NXU0304 evaluation boards (EVB) are designed for the Nexperia 4-
bit dual-supply NXU-family. All three EVBs are built-up with the product in the smallest available 14
pins package, DHXQFN14 (SOT8014-1).

There is an extra footprint that can be fitted with a TSSOP14 (SOT402-1) package of the same
device. Simply remove the DHXQFN14 variant and mount the TSSOP14. The Figures below
(Fig. 1, Fig. 2 and Fig. 3) show each variation of the NXU0x04 family. Each NXU variation is laid
out to support different applications.
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Fig. 2.

NEVB-NXU0204UL: NXU0204 evaluation board
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Fig. 3. NEVB-NXU0304UL: NXU0304 evaluation board

2. Device background for NXU series

* Device = NXUOx04
* Wide supply voltage range:
* Veea:09Viob55V
* Veeg:09Vto55V
* Low power consumption for supply voltage range 1.1 V to 5.5 V
* 3 MA (Tamp =25 °C)
* 5 PA (Tamp =-40 °C to +125 °C)
«  Schmitt-trigger inputs with integrated static high ohmic pull-down resistor on the input
* Maximum data rate:
* 250 Mbps (= 1.8 V to 5 V translation)
»  Output enable (OE) allows connection to V¢ca or Veeg domain
» Suspend mode when either one of the supply voltages is below 100 mV or disconnected
(floating)
* Low noise overshoot and undershoot <10% of V¢co
* lof circuitry provides partial power-down mode operation

UM90041 All information provided in this document is subject to legal disclaimers. © Nexperia B.V. 2024. All rights reserved
Submit document feedback

user manual Rev. 1 — 11 September 2024 3/1


https://www.nexperia.com/support/design-support/technical-support-form?subject=UM90041

Nexperia
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Fig. 4. NEVB-NXU0104UL EVB schematic
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Fig. 5. NEVB-NXU0204UL EVB schematic
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Fig. 6. NEVB-NXU0304UL EVB schematic
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4. PCB layout

Fig. 7 to Fig. 10 include the layouts of each NXU-EVB variant. The back copper layer (Fig. 10) is
the same on each board.

Fig. 7. NXUO0104-EVB front copper layer

Fig. 8. NXU0204-EVB front copper layer
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5. Bill of material
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Fig. 9.

NXUO0304-EVB front copper layer

Fig. 10. NXU0104, NXU0204, NXU0305-EVB back copper

Table 1. Bill of Material (BOM)

Reference Quantity |Value Manufacturer |Component
- 1 Printed circuit board Nexperia NEVB-NXU0x04UL
R1, R2, R3, R4, (8 RES 0 Q 1/10W 0603 Yageo RC0603JR-070RL
R5, R6, R7, R8
R9, R10 2 RES 10 KQ 1% 1/10W 0603 Yageo RC0603FR-0710KL
C9, C10 0.1 yF £10% 50 V ceramic capacitor X7R 0603 (1608 |Samsung CL10B104KBS8NNNC
Metric)
J1, J2 2 CONN HEADER VERT 8 POS 2.54 mm TE Connectivity |5-146256-4
J3, J4 2 CONN HEADER VERT 2 POS 2.54 mm TE Connectivity |5-146280-2
J5 1 CONN HEADER VERT 3 POS 2.54 mm TE Connectivity |5-146280-3
U1 1 NXUO0x04 voltage translator Nexperia NXUOx04
Package DHXQFN14 (SOT8014-1)
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6. Setup and operation

This section gives some instructions for proper use the NXU0104, NXU0204, and NXU0304
evaluation boards (EVB).

Power supply

The EVBs have a 2-position header on each V¢ supply rail. Power should be applied to the
outside pins of J3 and J4, while the inside pins are GND connections. The V¢ and GND
connections are labeled with silkscreen to easily identify power inputs. The NXU-EVB is
accommodating of input voltages of 0.9 V to 5.5 V on either supply.

Input/output signals

The EVBs have 4x2, 8-position headers to access the A and B side data pins. The inputs and
outputs are routed to the board edge to make for easy connection, and each input and output has
a ground pin adjacent. The GND pins face the device and the data inputs/outputs are on the outer
edge of the board. The pins with only an A or B in front of the pin number are inputs, while the

pins marked YAn or YBn are outputs. Each input has a Schmitt-trigger to accommodate for slow or
noisy signals. All data inputs in each NXU device have 6.5 MQ pull-down resistors integrated which
allow for these inputs to be left floating with a known state.
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Fig. 11. NEVB-NXU0104UL EVB
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Output enable control

The output enable is available on a header located on the bottom of the board. The OE pin is the
middle pin while the outside pin serve as a pullup to either V¢ supply rail through a 10 kQ resistor.
This allows you to drive the OE pin from either supply, while the Veminy circuit will ensure the OE
pin on NXU device will follow the lowest supply voltage as reference. A pull-down resistor is also
integrated on the OE pin allowing the signal to float without damaging it.
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Loading

The inputs and outputs each have a series resistor and capacitor to ground to allow for different
loads to be analyzed. The series resistance is populated with 0 Q resistor by default. The loads can
be configured to analyze different parameters such as rise/fall time, propagation delay, etc.

The load footprints are labeled as C1, C2, C3, C4, C5, C6, C7, C8 as shown in Fig. 12.
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Fig. 12. NEVB-NXU0104UL EVB

7. Revision history

Table 2. Revision history

Revision Date Description
number
UM90041 v.1 20240911 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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