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NOTES

The information contained herein is subject to change without notice.

When using LAPIS Technology Products, refer to the latest product information (data sheets, user’s manuals, application
notes, etc.), and ensure that usage conditions (absolute maximum ratings, recommended operating conditions, etc.) are
within the ranges specified. LAPIS Technology disclaims any and all liability for any malfunctions, failure or accident
arising out of or in connection with the use of LAPIS Technology Products outside of such usage conditions specified
ranges, or without observing precautions. Even if it is used within such usage conditions specified ranges, semiconductors
can break down and malfunction due to various factors. Therefore, in order to prevent personal injury, fire or the other
damage from break down or malfunction of LAPIS Technology Products, please take safety at your own risk measures such
as complying with the derating characteristics, implementing redundant and fire prevention designs, and utilizing backups
and fail-safe procedures. You are responsible for evaluating the safety of the final products or systems manufactured by
you.

Descriptions of circuits, software and other related information in this document are provided only to illustrate the standard
operation of semiconductor products and application examples. You are fully responsible for the incorporation or any other
use of the circuits, software, and information in the design of your product or system. And the peripheral conditions must be
taken into account when designing circuits for mass production. LAPIS Technology disclaims any and all liability for any
losses and damages incurred by you or third parties arising from the use of these circuits, software, and other related
information.

No license, expressly or implied, is granted hereby under any intellectual property rights or other rights of LAPIS
Technology or any third party with respect to LAPIS Technology Products or the information contained in this document
(including but not limited to, the Product data, drawings, charts, programs, algorithms, and application examples. etc.).
Therefore LAPIS Technology shall have no responsibility whatsoever for any dispute, concerning such rights owned by
third parties, arising out of the use of such technical information.

The Products are intended for use in general electronic equipment (AV/OA devices, communication, consumer systems,
gaming/entertainment sets, etc.) as well as the applications indicated in this document. For use of our Products in
applications requiring a high degree of reliability (as exemplified below), please be sure to contact a LAPIS Technology
representative and must obtain written agreement: transportation equipment (cars, ships, trains, etc.), primary
communication equipment, traffic lights, fire/crime prevention, safety equipment, medical systems, servers, solar cells, and
power transmission systems, etc. LAPIS Technology disclaims any and all liability for any losses and damages incurred by
you or third parties arising by using the Product for purposes not intended by us. Do not use our Products in applications
requiring extremely high reliability, such as aerospace equipment, nuclear power control systems, and submarine repeaters,
etc.

The Products specified in this document are not designed to be radiation tolerant.

LAPIS Technology has used reasonable care to ensure the accuracy of the information contained in this document.
However, LAPIS Technology does not warrant that such information is error-free and LAPIS Technology shall have no
responsibility for any damages arising from any inaccuracy or misprint of such information.

Please use the Products in accordance with any applicable environmental laws and regulations, such as the RoHS Directive.
LAPIS Technology shall have no responsibility for any damages or losses resulting non-compliance with any applicable
laws or regulations.

When providing our Products and technologies contained in this document to other countries, you must abide by the
procedures and provisions stipulated in all applicable export laws and regulations, including without limitation the US
Export Administration Regulations and the Foreign Exchange and Foreign Trade Act..

10) Please contact a ROHM sales office if you have any questions regarding the information contained in this document or

LAPIS Technology's Products.

11) This document, in part or in whole, may not be reprinted or reproduced without prior consent of LAPIS Technology.

(Note) “LAPIS Technology” as used in this document means LAPIS Technology Co., Ltd.

Copyright 2020 LAPIS Technology Co., Ltd

LAPIS Technology Co., Ltd.

2-4-8 Shinyokohama, Kouhoku-ku,Yokohama 222-8575, Japan
https://www.lapis-tech.com/en
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Preface

This application note describes the antenna radiation characteristics of MK715x1 evaluation boards equipped with
Bluetooth® 5 compatible Bluetooth low energy modules (MK71511 and MK71521) made by Lapis Technology.

The following related documents are available, so please refer to them if necessary.

MK71511 Datasheet
MK71521 Datasheet

[Note]
MK715x1 is intended for both MK71511 and MK71521 in this document.

*Bluetooth® is a registered trademark of Bluetooth SIG, Inc.
+All other company and product names are the trademarks or registered trademarks of the respective companies.
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Evaluation Board Outline
1. MK71511/MK71521 Evaluation Board Antenna directiyity Example
This antenna application note is a reference document for an example of antenna characteristics of an evaluation board

equipped with a Bluetooth low energy module (MK71511/MK71521). It is not intended to secure or guarantee
communication performance or flight distance.

1.1. Evaluation Board Overview
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Figurel. Overall view of Evaluation Board

33m - 2mm 33mm

Figure2. View around the module

Tablel. Substrate Information

Size 75mm x 93mm x 1.0mm
Material R-1766 (Panasonic)
Relative permittivity [1GHz] 4.3
Loss tangent[1GHz] 0.016
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1.2 Antenna radiation characteristic measurement environment

Semi anechoic room

Measurement under two conditions: Horizontal and Vertical
(In the case of Horizontal, the figure below shows)

Rx Antenna
EUT
3.0m
____________________________ '.
Pre-amplifier Test Signal
Receiver Generator

Figure3. Antenna radiation characteristic measurement environment

A semi-rejet connector is attached to the ANT(3PIN) of the module (MK71511/MK71521) and the antenna radiation
characteristics are measured when the signal input (Frequency = 2402,2440,2480MHz, Output Power = 0dBm)is measured

from Signal Generator

270

270°

90°

Y-Plane

90"

270°

90"

Figure4. Definition of each plane

Figure4 shows the module setup and the definition relationship between each plain.
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1.3 Antenna radiation pattern

Antenna radiation patternn 2402MHz
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Antenna radiation pattern
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Figure5. Antenna Radiation Pattern (2402MHz)
Table 3. Antenna Gain (2402MHz
horizontal vertical
MAX[dBi] MIN[dBi] AVE[dBi] MAX[dBi] MIN[dBi] AVE[dBi]
X-Plain -0.66 -14.96 -5.03 -12.16 -35.16 -17.6
Y-Plain -1.81 -32.35 -7.2 -2.7 -12.56 5.71
Z-Plain -4.6 -38.1 -10 -2.59 -15.5 6.76
Antenna radiation patternn 2440MHz
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Figure6. Antenna Radiation Pattern (2440MHz)
Table 4. Antenna Gain (2440MHz
horizontal vertical
MAX][dBi] MIN[dBi] AVE[dBi] MAX][dBi] MIN[dBi] AVE[dBi]
X-Plain 04 -17.5 -4.5 -11.8 -37.6 17.6
Y-Plain -2.9 -35.7 -7.3 -1.3 -10 -4.0
Z-Plain -4.3 -34.3 -9.1 0.8 -17.1 -5.7
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Antenna radiation patternn 2480MHz

i %}}ifi ((ég{ge%»%%}}r‘ a0
SO ST

X L)
A I

180 180 180
- ———Hori[dE{] ——Horni[dBl
YEEE ____S:;E:gf] XERCE Verl a1 ZHECE e
Figure7. Antenna Radiation Pattern (2480MHz)
Table 5. Antenna Gain (2480MHz
horizontal vertical
MAX][dBi] MIN[dBi] AVE[dBi] MAX][dBi] MIN[dBi] AVE[dBi]
X-Plain -0.97 -38.72 6.1 -13.44 37.11 -18.84
Y-Plain -3.65 293 -8.57 -3.39 -7.88 527
Z-Plain -4.46 -34.48 -10.3 -3.74 -21.05 -8.67
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1.4 Antenna Input Impedance

MK71511/MK71521 Application Note
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Antenna Impedance

Figure 8. Antenna input impedance

Table 6. Antenna input impedance
Frequency[MHz] S11[dB]

2400 -7.27
2440 -25.53
2480 -9.04

* Antenna input impedance measures the S11 characteristics of ANT (3PIN) of the module (MK71511/MK71521).

* The impedance of RFIO (35PIN) adjusts to 50 /2440 MHz.
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Terminal Name

2 MK71511/MK71521 Terminal Name
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