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Design guide

N32WB452 Series Bluetooth PCB Antenna Design Guide

Introduction

This design guide mainly provides a detailed description of the Bluetooth 2.4G RF PCB antenna for N32WB452
series MCUs on smart door locks, smart home and other products, and provides technical support for developers.
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1. Application scenarios

1.1 Scenario overview

N32WB452 series MCUs have Bluetooth function and work in 2.4G ISM frequency band. Good antenna design
can ensure sufficient communication distance. If a small size design is a priority, a chip ceramic antenna can be
used (Figure 1-1). If the volume allows, an external whip antenna with better performance can also be used
(Figure 1-2). The PCB antenna is the lowest cost and medium-sized option, and a good PCB antenna design can
achieve good enough performance. Refer to Table 1-1 for the advantages and disadvantages of several antennas.

Figure 1-1 2.4G SMD ceramic antenna

Figure 1-2 2.4G whip antenna

Table 1-1 Advantages and disadvantages of 3 types of antennas

Antenna type Advantage Disadvantage

Low cost It is difficult to meet small size and high performance design at
PCB antenna )
Good performance the same time

. . Moderate performance
SMD ceramic antenna Small size
Moderate cost

] High cost
Whip antenna Good performance L o .
The size is large, and the application is limited in many occasions
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2. PCB antenna design

As a low-cost design solution, PCB antennas are widely used in Bluetooth products. Among them, the A/4
monopole antenna is widely used, which will be described in detail below.

2.1 Antenna length design

The length design of the A/4 monopole antenna depends on the operating frequency and the dielectric constant
of the PCB board. We choose an ordinary FR4 PCB board with a dielectric constant of 4.4 and an operating
frequency of 2450MHz.

The permittivity of free space is 1, and the corresponding A/4 length is 30.6 mm. The PCB antenna is located
between the free space and the FR4 board. The dielectric constants of the two are 1 and 4.4, respectively, and
the corresponding A/4 length is about 23mm.

In the actual design, the PCB antenna can be appropriately increased by 2~7mm on the basis of 23mm, which
can be used for subsequent debugging to better match the frequency around 2450MHz.

2.2 Antenna LAYOUT

PCB antenna design needs to ensure that the design is on the edge of the PCB, and the floor metal cannot be too close.

Refer to the figure below for a typical 2.4G PCB antenna design LAYOUT size information, which can be provided
for reference.

Figure 2-1 2.4G PCB antenna
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4. NOTICE

This document is the exclusive property of Nations Technologies Inc. (Hereinafter referred to as NATIONS).
This document, and the product of NATIONS described herein (Hereinafter referred to as the Product) are owned
by NATIONS under the laws and treaties of the People’s Republic of China and other applicable jurisdictions
worldwide.

NATIONS does not grant any license under its patents, copyrights, trademarks, or other intellectual property
rights. Names and brands of third party may be mentioned or referred thereto (if any) for identification purposes
only.

NATIONS reserves the right to make changes, corrections, enhancements, modifications, and improvements to
this document at any time without notice. Please contact NATIONS and obtain the latest version of this document
before placing orders.

Although NATIONS has attempted to provide accurate and reliable information, NATIONS assumes no
responsibility for the accuracy and reliability of this document.

It is the responsibility of the user of this document to properly design, program, and test the functionality and
safety of any application made of this information and any resulting product. In no event shall NATIONS be
liable for any direct, indirect, incidental, special, exemplary, or consequential damages arising in any way out of
the use of this document or the Product.

NATIONS Products are neither intended nor warranted for usage in systems or equipment, any malfunction or
failure of which may cause loss of human life, bodily injury or severe property damage. Such applications are
deemed, “Insecure Usage”.

Insecure usage includes, but is not limited to: equipment for surgical implementation, atomic energy control
instruments, airplane or spaceship instruments, all types of safety devices, and other applications intended to
support or sustain life.

All Insecure Usage shall be made at user’s risk. User shall indemnify NATIONS and hold NATIONS harmless
from and against all claims, costs, damages, and other liabilities, arising from or related to any customer’s
Insecure Usage.

Any express or implied warranty with regard to this document or the Product, including, but not limited to, the
warranties of merchantability, fitness for a particular purpose and non-infringement are disclaimed to the fullest
extent permitted by law.

Unless otherwise explicitly permitted by NATIONS, anyone may not use, duplicate, modify, transcribe or
otherwise distribute this document for any purposes, in whole or in part.
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