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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
http://www.lapis-tech.com/en/
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MK71521 Connection distance measurement

Preface

This application note describes Connection distance measurement using the MK71521 Evaluation Kit Mini
(MK71521EK1) equipped with Bluetooth® 5 compatible Bluetooth low energy module MK 71521 made by Lapis
Technology.The following related documents are available, so please refer to them if necessary.

< Documents related to MK71521>

*MK71521 Data Sheet
*MK715x1 Evaluation Kit Mini (MK715x1EK1) Hardware Manual

Note: In this document, MK715x1 refers to both MK71511 and MK71521.

Connection distance measurement uses the nRF5 SDK sample software Experimental: BLE Interactive Command Line
Interface Example.Please refer to the related documents as necessary.

<nRF5 SDK related documents>
https://infocenter.nordicsemi.com/topic/sdk_nrf5 v16.0.0/ble_sdk_app_interactive.html

*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.

FEXK715x1_AN_Distance-01 il
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Notation
Category Notation Description
e Value Oxnn Represents a hexadecimal number.
Obnnnn Represents a binary number.
e Address Oxnnnn_nnnn Represents a hexadecimal number. (indicates Oxnnnnnnnn)
o Unit Word, WORD 1 word = 32 bits
Byte, BYTE 1 byte = 8 bits
Mega, M 10°
Kilo, K 210=1024
Kilo, k 10° = 1000
Milli, m 103
Micro,p 107
Nano, n 10
Second, s (lowercase) Second
e Term "H" level Indicates high voltage signal levels Viy and Vo as specified by
the electrical characteristics.
"L" level Indicates low voltage signal levels Vi and VoL as specified by

e Register Description
Read/write attribute: R indicates read-enabled; W indicates write-enabled.
MSB: Most significant bit in an 8-bit register (memory)

LSB: Least significant bit in an 8-bit register (memory)

FEXK715x1_AN_Distance-01
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1. Measurement environment

1. Measurement environment

This chapter describes the environment and preparation for connection distance measurement.

1.1. Overview
The communication distance measurement configuration and environment using MK71521EK1 is shown below.

21 P19 F"L_'J Dj_f p‘“g w F;lf' EL,

VMOLUUD O

PC1
Terminal
software

MK71521EK1
Command Line Interface Example

MK71521EK1
Command Line Interface Example

USB PC2

01 Terminal
e software

Fig.1-2 Communication distance measurement environment
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MK71521 Connection distance measurement
1. Measurement environment

1.2. Preparation (PC)

FT232RQ driver is required to connect the PC and MK71521EK1 USB connector with a USB cable.
If necessary, please install the driver corresponding to your PC from the following site.
http://www.ftdichip.com/Drivers/D2XX.htm

In order to write the built-in firmware from the dedicated tool, download and install the following two.
*If the download and installation procedures differ depending on the tool version, refer to the latest information for each tool.

(1) nRF5 SDK (Nordic)
Download site : https://www.nordicsemi.com/Software-and-tools/Software/nRF5-SDK
How to install : Unzip the downloaded ZIP file to any folder.
Note : Please do not use deep-paths and double-byte characters in the extracted folder.

(2) Segger Embedded Studio for ARM & J-Link Device Driver (Segger)
Download site : https://www.segger.com/downloads/embedded-studio/
How to install : Run the download file to install Segger Embedded Studio and J-Link Device Driver.
The first time you run it, follow the steps to activate.

FEXK715x1_AN_Distance-01 6
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MK71521 Connection distance measurement
1. Measurement environment

1.3. Preparation (MK71521EK1)

Follow the steps below to write the firmware built from the source code from the IDE.

(1) Start Segger Embedded Studio
Windows operation: Start “SEGGER” — select “SEGGER Embedded Studio for ARM”

(2) Open project file

IDE operation: Open the following file from the menu “File” — “Open Solution...”.

Folder: ./<nRF5 SDK folder> /examples/ble central and peripheral/experimental/ble_app_interactive/pcal(0040/s132/ses
File: ble_app_interactive s132 pcal0040.emProject

(3) Build execution
IDE operation: Select “Build” — “Build ble app_interactive_s132 pcal0040” from the menu (Fig.1-3)
When the build is completed normally, "Build complete" is displayed in the Output window. (Fig. 1-4)

File Edit View Sesrch Navigate Project Build Debug Target Tools Window  Help
prem—— . .
Project Explorer %y Build ble_app_interactive s132_pcal0040 7 x
N Rebuild ble_app_interactive 5132 pcal0040  AltsF7 .
Gl E @ < Clean ble_app_interactive_s132_pcal004D
~
Eenectiioms Code |, ; ; Semiconductor ASA
Solution ‘ble_app_interactive_s132_pcal00: Build Solution Shift-F7
2 [ Project ‘ble app_interactive 5132 p« Rebuild Solution AltsShift+F7
a 3 Application 8 files Clean Solution
41 ble.mc and binary forms, with or without modification,
B e Comgile - ollowing conditions are met:
> gl mainc Bt B e P must retain the above copyright notice, this
+ &l nfc_central_m.c . b lowing disclaimer.
- &1 nfeme Build and Run Ctrle T, Crl+F5
&1 nfc_pai libm.c , except as embedded into a Nordic
—pairtio_m. Cancel Build Cirls. ircuit in a product or a software update for
- &l pmm.c . he above copyright notice, this list of v
] sdic_config.h 7 Build Configurations... )
g g Board Definition 1 file Set Active Build Configuration v
» (1 Board Support il =
oo epert BT Batch Build 3 B
4 =3 nRF_BLE Services 21 files
4 S nRFBLE 20iles Parallel and Unity Build vl- ~
> ith_status_tracker.
4] auth status trackerc Show Build Log Ctrl+B, Ctrl+ T
> §] ble_advdata.c -
> §] ble_advertising.c
> &7 ble_conn_params.c
> &1 ble_conn_state.c
> & ble_srv_common.c
> &] gatt_cache_manager.c
> §] gatts_cache_manager.c
» ] id_managerc
> &2 nrf_ble_gatt.c
> &1 nrf_ble_lesc.c 1
> & nrf_ble_scan.c 718 bytes 64 bytes
Build the active project and dependent prajects using the active configuration Disconnected (I-Link) (@ Built OK  INS (No editor)

Fig1-3 Sample app build

File Edit View Search  Navigate Project Build Debug Terget Tools Window  Help
o x| CIZD x
% Release = & o G V|E k
- 1 /%= Py
Project ltems Code Data |~ * Copyright (c) 2818 - 2013, Nordic Semiconductor ASA
Solution 'ble_app_interactive_s132_pcal00 B
4[] Project ‘ble_app._interactive_s132_p« 236.6K * a1l rights reserved
4 =3 Application 8 files -
"~ &1 ble.m. * Redistribution and use in source and binary forms, with or without modification,
B dime * are permitted provided that the following conditions sre met:
> & main.c * 1. Redistributions of source code must retain the above copyright notice, this
> &1 nfe_central m.c *  list of conditions and the following disclaimer.
> & nfe_m.c - L o . .
& nfc_pair ib_m.c 7 2. Redistributions in binary form, except as enbedded into a Nordic
Semiconductor ASA integrated circuit in a preduct or a software update for
4 IQ pm_m.c * such product, must reproduce the above copyright notice, this list of v
B sdk_config.h = )
- [ Board Definition 1 file
» (2 Board Support 6 iles o o x
4 =3 nRF_BLE Services 21 files [7.5K1
4 3 nRF.BLE  207iles [7.5K1 Show: | Transeript - Y Y Tesks - ~
» ] auth_status trackerc 7| Buiilding ‘ble_app_interactive_s132_pcal0040' from solution ‘ble_app_interactive 5132_peal0D40'in configuration R 142 targets in 31115 m—
4 :%b‘efﬂdvdﬂtﬂ-t ~F Completed 1targets/s
» & ble_advertising.c =
+ & ble_conn_params.c 7] tomats oK
> &2] ble_conn_state.c ELAsH RAM
> &1 ble_srv_common.c
> & gatt_cache_ manager.c | L
» §] gatts_cache_manager.c 2823 KB 55% 49.1KB 76%
» §] id_manager.c
> f] nif_ble_gatt.c
> fe] nrf_ble_lesc.c
> &) nrf_ble_scan.c 64 bytes v
Disconnected (J-Link) @ Built OK  INS (No editor)

Fig.1-4 Build completed
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MK71521 Connection distance measurement
1. Measurement environment

(4) Connect J-LINK (or J-LINK lite).
Attention to the orientation of the cable (connector). The red line of the flat cable is pin 1.

Fig.1-5 J-LINK connection

(5) Erase Flash ROM
IDE operation: Select “Target” — “Connect J-Link” from the menu (Fig. 1-6)
Select “Target” — “Erase All” from the menu (Fig. 1-7)
When Flash ROM erasing is completed,
the erasing execution and time are displayed in the Output window. (Fig. 1-8)

File Edit View Search Navigate Project Build Debug Terget Tools Window Help

Project Explorer O x ﬁ % Connect J-Link Crl+T, C -
_ %a Disconnect Ctrl+T, D e
%o Release i@ @ © @\ V|9 % Reconnect Ctrl+T, E
Project ftems | code | Data |® 2 Attach Debugger CHTH | asa 2
Solution 'ble_app_interactive_s132_pcal00.
4 [T Project ble_app_interactive 5132_pt 94.8K 236.6K R Reset Ctrl+T, S
4 i3 Application B files (124K (134K 1= Download ble_app_interactive_s132_pcal0040 Ctrl+T, L . . .
b & blem.c 5.6K 3.7K Z Verify ble app_interactive s132_pcal0040 Cutery oo With or without medification,
i i s _app_| L 2 tions are met:
- & cim.c 4.6K. 6.2K
&) mainc 2 1.6K Erase All ClsT K the above copyright notice, this
3 E:j nfc_central_m.c 14K Upload Range... mer.
b b nfeme bedded into a Nordic
> bl nfe_pair lb_m.c Downlead file " Roduct or a software update for
v ] pmom.c Verify File ¥ Fight notice, this list of v
-] sdk_config.h = >
i [ Board Definition 1 file = )X Start Cycle Counter
(1 Board Support  6files 1 Pause Cycle Counter @ X
4 53 nRF_BLE Services 21 files [20.1K] [7.5K] o2 Zero Cycle Counter Chl-T.Z
4 Y nRFBLE 20files [20.1K] [7.5k] || Sh B ’ v
i+ &) auth_status_tracker.c Target Connection Properties
i & ble_advdata.c
i+ & ble_advertising.c
i+ & ble_conn_params.c
3 é;j ble_conn_state.c
i & ble_srv_common.c
i & gatt_cache_manager.c
I & gatts_cache_manager.c
& id_manager.c
& nrf_ble_gatt.c
& nrf_ble_lesc.c
& & nrf_ble scan.c

Connects to the selected target interface Disconnected (I-Link) @ Built OK  INS (Mo editor)

Fig.1-6 Flash ROM erase procedure 1
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1. Measurement environment

& ble_advdata.c

& ble_advertising.c

i & ble_conn_params.c
& ble_conn_state.c

i & ble_srv_common.c

i+ & gatt_cache_ manager.c
i+ & gatts_cache_manager.c
& id_manager.c

- & nrf_ble_gatt.c

& nrf_ble lese.c

& & nrf_ble scan.c

File Edit View Sesrch  Navigate Project Build Debug = Target Tools Window  Help
O x|[@% Connectitink Curl+T, € x
. % Disconnect J-Link Ctrl+T, D s
itlfelease IE @ S & gV (_%. Reconnect J-Link T E
Project ltems | code | pats |A|| = AtachDebugger CbTH | asa -
Solution 'ble_app_interactive_s132_pcal0l:
4[] Project ‘ble_app_interactive s132_pt R ResetJ-Link Ctrl+T, S
4 {23 Application  files 1= Download ble_app_interactive_s132_pca10040 Cul+T, L
ms, with or without modification,
bl blem.c & Verify ble_app_interactive_s132_pca10040 Cel+ TV ftions are met:
b & dim.c
b ] main.c Erase All C+T K the above copyright notice, this
& nfc_central_m.c Upload Range... mer.
& nfm.e . .
" ] po o me b [ it 10 o
b pm_m.c Verify File » bight notice, this list of v
B sdk_config.h o
¢ [ Board Definition 1 file Start Cycle Counter
& (1 Board Support 6 files Pause Cycle Counter o & x
4 53 nRF_BLE Services 21 files [20.1K] B Bl B Ctil+T.Z
4 I nRFBLE  20files [20.1K] i :
I &) auth_status_tracker.c Target Connection Properties

821 bytes
470

Completed

Erase all non-volatile memary through the connected target interface

CortexMdon I-Link T 0Cycles @ Built OK  INS (No editor)

Fig. 1-7 Flash ROM erase procedure 2

B sdk_config.h
1> [ Board Definition 1 file
i ([ Board Support 6 files
4 4 nRF_BLE Services 21 files
4 3 nRF_BLE 20files
I &) auth_status_tracker.c
& ble_advdata.c
& ble_advertising.c
i & ble_conn_params.c
& ble_conn_state.c
i+ & ble_srv_common.c
i+ & gatt_cache_ manager.c
i+ & gatts_cache_manager.c
£ id_manager.c
£ nrf_ble_gatt.c
& nrf_ble lese.c
é;j nrf_ble_scan.c

[

Eile  Edit  View  Search  Navigate  Project  Build Debug  Target Jools  Window  Help
0o x x
= @& S Gz Y o
& 1 /*= A
Project ltems | Code | Data ‘ * Copyright (c) 2018 - 2019, Nordic Semiconductor ASA
5] Solution 'ble_app_interactive_s132_pcal00: =
4[] Project ‘ble_app_interactive_s132_p« = All rights reserved.
4 3 Application  &files N
N ﬁ:J ble_m.c * Redistribution and use in source and binary forms, with or without modification,
v Bl arr - * are permitted provided that the following conditions are met:
b di_m.c =
b ] main.c * 1. Redistributions of source code must retain the above copyright notice, this
b ) nfec_central_m.c 16 = 1list of conditions and the following disclaimer.
b & nfeme N
b Q nfe pair lib m.c * 2. Redistributicns in binary form, except as embedded into a Nerdic
-pairiib.m. = Semiconductor ASA integrated circuit in a product or a software update for
b gl pm_m.c *  such product, must reproduce the above copyright notice, this list of v

[20.1K]
20.1K]

1.6K
12K
804 bytes

T18bytes 64 bytes o

< >

@ o x

Show: |Target -

Z
&.‘ Preparing target for download
Completed

@ Erasing Chip
Working

J-Link: Flash download: Total time needed: 0.350s (Prepare: 0.334s, Compare: 0.000s, Erase: 0.013s, Program: 0.000s, '
Working _—

Y Y [Eks -

Connecting ‘J-Link using "USB’
Completed

CortexMdon I-Link T 0Cycles @ Built OK  INS (No editor)

FEXK715x1_AN_Distance-01
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(6) Writing the firmware
IDE operation: Select “Target” — “Download ble_app_interactive_s132_pcal0040” (Fig. 1-9)
When writing the firmware is completed, the result is displayed in the Output window. (Fig. 1-10)

MK71511/MK71521 Application Note
MK71521 Connection distance measurement
1. Measurement environment

b sdk_config.h
> (Z1 Board Definition 1 filz
> (11 Board Support 6 files
4 =3 nRF_BLE Services 21 files
4 =3 nRF_BLE 20files
> ] auth_status_tracker.c
> ] ble_advdata.c
b é;j ble_advertising.c
> & ble_conn_params.c
> &] ble_conn_state.c
> & ble_srv_common.c
> & gatt_cache_manager.c
> & gatts_cache_manager.c
> & id_manager.c
> & nrf_ble_gatt.c
> & nrf_ble lesc.c

> & nrf_ble scan.c 718 bytes

B4 bytes

File Edit View Search  Navigate Project Build Debug Target Tools Window  Help
o x [@® % Connect -Link Ctrl+T, C
< %% Disconnect J-Link Crl+T, D
O - o L=
fad Release o a S P = v % Reconnect J-Link Ctrl+T, E
Project ltems | Code | Data ‘ 2] E Attach Debugger Ctrl+T, H
Solution 'ble_app_interactive_s132_pcal00-
4 [T Project ble_app_interactive 5132_pt 94.8K 236.6K R ResetJ-Link Ctrl+T, S
4 i3 Application B files (124K (134K 1= Download ble_app_interactive_s132_pcal0040 Ctrl+T, L
> &l blem.c 7K = Verify ble_app_interactive s132_pcal0040 Ctrl+T, V
T 6.2K
> & mainc 1.6K Erase All Ctrl+T, K
> & nfc_central_m.c 14K Upload Range...
o & nfem.c
> & nfc_pair_lib_m.c Download File
> &l pmom.c Verify File

Start Cycle Counter
Pause Cycle Counter

Zero Cycle Counter Ctrl+T, Z

Target Connection Properties

x
o
"
ASA
ms, with or without modificatien,
tions are met:
he above copyright notice, this
mer.
bedded into a Nordic
oduct or a software update for
ight notice, this list of v
>
o & x

Loads the active project onto the target

CortexM4 on J-Link

T 0Cycles

@ Built 0K INS

(Mo editor)

Fig. 1-9 Writing the firmware

File Edit View Search Navigate Project Build Debug Terget Tools Window Help
9 x x
= o
£ Release -z @ o w» P V|| E 2
" 1 /% ~
Project ltems | Code | Data ‘ * Copyright (c) 2018 - 2019, Nordic Semiconductor ASA
Solution 'ble_app_interactive_s132_pcal0l: =
4 [T Project ‘ble_app_interactive s132_p« * all rights reserved.
4 4 Application 8 files =
N épb\e e * Redistribution and use in source and binary forms, with or without modificatien,
= * are permitted provided that the following cenditions are met:
> ] dime .
> fig] main.c * 1. Redistributions of source code must retain the above copyright notice, this
> & nfc_central_m.c 16 *  1list of conditions and the following disclaimer.
b & nfeme N
 l) nfc_pain ib_m.c = 2. Redistributions in binary form, except as embedded into a Nordic
patrfio_m. *  Semiconductor ASA integrated circuit in a product or a software update for
> kel pm.e = such product, must reproduce the above copyright notice, this list of v
b sdk_config.h a o
> (] Board Definition 1 file
> (C1 Board Support & files Output @ & x
4 =3 nRF_BLE Services 21 files
4 3 nREBLE  20files Show: | Target T Y Y |Tesks v
> ] auth_status trackerc 7] Prepeing arge for dowioas
> gl ble_advdata.c . Completed
> ] ble_sdvertising.c ‘?J Downloading 's132_nrf52_7.0.1_softdevice.hex’ to J-Link 1489 KB in 2.85 -
> ] ble_conn_params.c = Download successtul 523 KBS
bl state. .
> ] b‘e-m”"- e ‘?J Downloading ‘ble_app_interactive_s132_pcal0040.eif to J-Link 1303 KBin 2.4s oK
> ] ble_srv_common.c ~ 1 Download successful 52.7 KB/s
> & gatt_cache_manager.c
> & gatts_cache_manager.c
> & id_manager.c
> & nrf_ble_gatt.c 348 bytes
> & nrf_ble lesc.c 1.3K
> & nrf_ble scan.c Ti8bytes 64 bytes o
Disconnected (I-Link) @ Built Ok INS R+W Ln1Col1

Fig. 1-10 Writing the firmware is complete

(7) Write application code on another MK71521EK1 for communication test.

(8) Segger Embedded Studio end

Select the menu “File” — “Exit” or click the “x” on the upper right of the tool to exit the tool.

FEXK715x1_AN_Distance-01
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2. Measuring method
This chapter describes how to use the sample software.

The sample software (BLE Interactive Command Line Interface Example) can establish connection between devices by
command control.

General-purpose LED

Power LED

Reg

“£i0000

Fig. 2-1 Connection distance measurement board

(1) Connect MK71521EK1 to PC with USB cable. (Fig. 2-1)
Power LED lights on

(2) Start the terminal software such as TeraTerm and set the serial port.
Port: Your COM port number
Baud rate: 115,200 bps
Data: 8bit
Parity: None
Stop: 1 bit
Flow control: None

(3) Push the Reset SW(central/ peripheral)
Start of the sample software is displayed on the terminal software (Fig. 2-2).
The command is displayed by pressing the "tab" key (Fig. 2-2).

B cOM36 - Tera Term VT
Eile Edit Setup Contrel Window KanjiCode Help

BLE app with comsand line interface example started.
Press Tab to view all available comsamds.

Press “tab” key

Fig. 2-2 Starting the sample software

FEXK715x1_AN_Distance-01 11
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(4) Peripheral: Input the command "advertise on" and press ENTER. Advertisement is executed (Fig. 2-3)
LED3 lights on. (Fig. 2-4)

COM3T - Tera Term VT

Eile Edit Setup Contrel Window KanjiCode Help

BLE app with cossand line interface example started.
Press Tab to view all available comsands.

advert ise an
Advert izing enabled
{info> app: Advertising

Fig. 2-3 Executing adverise

Fig.2-4 Advertisement execution LED

(5) Central: Input the command "scan on" and press ENTER. The scan will be performed. (Fig. 2-5)
LEDI1 lights on (Fig. 2-6

B COM36 - Tera Term VT
File Edit Setup Control Window KanjiCode Help

BLE app with comsand line interface example started.
Prezz Tab to view all available comsands=.

FEXK715x1_AN_Distance-01 12
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(6) Central: Enter the command "devices" and press ENTER.
The detected device address/device name is displayed. (Fig. 2-7)
The device name "Nordic~" is the peripheral device.
(DEVICE_NAME on the sample program is "Nordic_ble interactive")

If there are many Bluetooth devices in the vicinity, the peripheral device may not be displayed,
It may be displayed by entering

COM36 - Tera Term VT

"devices" again.

File Edit Setup Contrel Window KanjiCoede Help

Device 17:3F-E0-CB-2D-A4
Device J0:AE-71:-95:E8:70
Device 05:7F- 14574301
Device 12:EA-FE:D1:02
Device 35:42:Fh:0h:

Device 21:9E:D7:-D9:-0E
Device 32:52:24:A5:45
Device 06:34-0C-8E-33
Device 1A:03:86:-08:
Device F1:5D:33:9F:
Device 1C:09:2B-C0:
Device 25:F0:D8-46:
Device OF:43:CB:-60:
Device CF-26:-4E-16:
Device 23:CA:F4:29:C6
Device 2F:F2:E0-41:3D
Device 10:5B-94:07:FE=5C
Device 22:32:53:EB-73:DE
Device 13:52:53:-FDz1C-20
Device 1B:3D:B5:34:8D:B0

4F
I
67
22
A
20

FEXK715x1_AN_Distance-01
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Fig. 2-7 Scan execution result display

2. Measuring method
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(7) central: Enter the command "connect peripheral address" and press ENTER (Fig. 2-8)

LED4 lights on when connection is complete.

B cOM36 - Tera Term VT
Eile Edit 5Setup Control

Device 17:3F-E0-CB-2D: A4
Device 30:-AE=71:-95:E%:70

Window KanjiCode Help

Device 1A:03-86:-0B:4F:3
Device F1:5D:93:-9F-9F:D4
Device 1C:09-2B-CO:67:A7
Device 25:F0-D8-46:-92-4F
Device 07:49:CB-60:-BA-7F
Device CF:26:4E:16:30:C1
Device 29 CATHAZILGIH
Device 2F-F2-E0:41:8D-5F
Device 1D:5B-94:07:FE-5C
Device 22:32:53:EB-73:DE
Device 13:52:53:FD:1C:20
Device 1B:3D:BS:34:8D:B0
connect CF-26:-4E-16:-30:C1
<info* app: CENTRAL: Connecting...
Connected to address:z CF 26 4E 16 30 C1
<info> app: CENTRAL: Connected, handle: 0.
Current WTU- 247
WU changed successful ly
<info> app: IData length vpdated to 251 bytes.

Mordic_ble_inter

Fig. 2-8

Connection established (central)

LED?2 lights on the peripheral side when the connection is completed. (Fig. 2-10)

COM3T - Tera Term VT

File Edit Setup Control

advertise an

emabled

Advertising

advertize off

di=zabled

advertize on

Advertizing enabled

<info* app: Advertizing

Connected to address: G3 9F 46 37 FA
<info} app: PERIPHERAL: Connected, handle 3.
<info app: Data lenzth updated to 251 byvtes.
WTU chanzed iutmssfully

Window KanjiCode

Advertising
<info} app:

Advertising

Fig. 2-9  Connection establishment

Help

eripheral

peripheral

Fig. 2-10 LED display for establishing connection

FEXK715x1_AN_Distance-01
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The parameters for connection are as follows. (Default value of sample software)
C.I: 500msec
SL:5
T.O : 6200msec
PHY : 1M

Each parameter can be changed by command. (Not changed in this test)

2. Measuring method

After entering the command “parameters”, press the tab key to display command candidates (Fig. 2-11)

B cOM36 - Tera Term VT

File Edit 5Setup Contrel Window EanjiCode Help
Device 12:EACFE-D1:02:E2

Device 35:42:F5:

Device 21:9E:D7:

Device 32:52:24:

Device D6:24:0C:

Device 2b:FO-D8:-46:92:-4F
Device 07:49:CB-60:-8A-7F
Device CF-26-4E-16:30:C1 Nordic_ble_inter
Device 20:CA-F4:29:06:F1
Device 2F:F2-E0:41:8D:5F
Device 1D:5B-94:07:FE-5C
Device 22:32:53-EB:73:DE
Device 13:52:53:=FD:1Cz20
Device 1B:3D-B5:-34:8D:B0
connect CF-26-4E-16-30:C1
<info} app: CENTRAL: Connecting...
Connected to address: CF 26 4E 16 30 Ci
<info* app: CENTRAL: Connected, handle: 0.
Current WTU: 247
WTU chanzed successful ly Press “tab” key
<info* app: Data lensth updated to 25 Dytes.
rarameters

parameters
Fig. 2-11 Parameter setting command

FEXK715x1_AN_Distance-01
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(8) After connecting, make sure that you do not receive disconnection notification due to timeout etc. for a certain period
of time. Issue a disconnect request (command "disconnect peripheral address") to confirm that the connection can be
completed normally. (Fig. 2-12, 2-13)

reason 0x8: CONNECTION TIMEOUT
reason 0x13: REMOTE USER TERMINATED CONNECTION
reason 0x16: CONNECTION TERMINATED BY LOCAL HOST
After disconnection, the peripheral side resumes sending advertise.

COM3E - Tera Term VT

File Edit Setup Contrel Window KanjiCode Help

Device 07:49:CB:60:8A-7F S
Device CF:26-4E-16:30:C1 Nordic_ble_inter
Device 29:C4-F4:29:C6:-F1
Device 2F-F2-E0:41:8D:5F
Device 1D:5B-94:07:FE-5C
Device 22:32:-53:EB:73:DE
Device 13:52:53:-FD:1C:20
Device 1B:3D:-BS:34:8D:B0
connect CF-26:-4E-16:30:C1
<info} app: CENTRAL: Connecting...
Connected to address: CF 26 4E 16 30 C1
<info* app: CENTRAL: Connected, handle: 0.
Current WTU: 247
WTU changed successful ly
<info* app: Data lensth updated to 251 bytes.

parameters

disconnect CF-26-4E-16:30:C1
<info} app: CENIRAL: Disconnected, handle: 0. reason: 0x16

Fig. 2-12 Disconnection display (central)

COM37 - Tera Term VT

File Edit Setup Contrel Window KanjiCode Help

Advert izing disabled

advert ise on
Advertizing emnabled
<info* app: Advertisine
Connected to address: 3 9F 46 37 FA
<info* app: PERIPHERAL: Connected, handle 3.
<info* app: Data lenzth updated to 251 bytes.
WTU clanzed successful ly

parameters

<info> app: IFEHIFI-EHN_: Dizconnected, handle 3. reason 0x13.

Fig. 2-13 Disconnection display (peripheral)

(9) Change the distance between central/peripheral and repeat steps & to check the connectable distance.

FEXK715x1_AN_Distance-01 16
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3. Measurement data
The connection distance measurement data of MK71521EK1 is shown below.
Distance (m)

Connection distance
(Maintain connection)
Detection distance 150

95

* The communication distance changes depending on the measurement environment.
It does not guarantee communication performance.

Connection maintenance confirmation time: 1 min
Equipment orientation: Z-Plane-0° facing (Fig. 3-1)
Equipment height: 1.5m (Fig. 3-2)

Fig.3-2 eight of equipment duing measurement

FEXK715x1_AN_Distance-01 17
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