AN12775
¥ OTAP & F iR E L 2l Bluetooth LE FMEE1R &

fiA 0—2020F 3 A 11 H

1 85

B B M Bluetooth LE X #4% ( OTAP ) RS HF S AREBHT —4 2
FHR MCU B MEERS R, THKRT OTAP B E ( EEEHAENEE )

5 OTAP RE % ( BSHMBANIEE ) Z AN BE KL TYEER, 3
£ OTAP REMRIEF L , BHER T Bluetooth LE R ARRFH |, iX#E 3.1
ER T RIEE BN R HT 2N EE, 4
AVHEEBEEL3HE OTAP BT EXAR. 4.1
2 OTAP EFimE 4 ER 4.2

4.3

OTAP B2t N1 SR T FRDM-KW36 ) SDK B & OTAP & 4.4
PS4 SBrERTE.

5
£/ OTAP BEMMABETE OTAP BEFBBRAERINARFETHNEE 5.1
%, UREEBXZIM 4, 52
N 5.3
2.1 OTAP EFHIEBHFHNEFEEER
1. KW36 B Flash X2 R TS5 : 5.4

MAZID
B e s e eeeeee e e eee et e eeeeereeeeeeneeeneenen 1
OTAP BEFmHHNEM................. 1
OTAP EFIRFHNEFERE. ...
£/ OTAP RS S. ..o 5
3= R 5

HE X —1ET Bluetooth LE By

Demo R£ 5, OTAP BR................ 7
¥ OTAP RFSFERRSE S AN HRS
..................................................... 7
TR EEER e 13

TR RENFHEEETNBNR.... 22
TR IR Zh#E X5 Thee

................................................... 23

Wik HRS-OTAP Demo................. 24
HE® OTAP B % SDK............. 24
Bl —/ HRS-OTAPS-Record 4
BREF oo, 27
#17Z — HRS S-Record B8k E
BB e 28
it HRS-OTAP B4, 31

- —1 256 KB WWREFINEFRESI ( P-Flash ) , B EXIDH 2 KB WEK , A7 5EE 5 0x0000_0000 &

0x0003_FFFF,

+ —/ 256 KB K FlexNVM (N1ZRE%] , 2 KB BB X A/ | #stSEE M 0x1000_0000 Z 0x1003_FFFF,
 HihESERE M 0x0004_0000 E| 0x0007_FFFF 71 FlexNVM B BB X, 7B XAt £, #TEANRIEE , B3

MK EHRIEE FlexNVM B R &R

h
4
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0x1003 FFFF
256 KB FlexNVM
0x1000 0000
0x0007 FFFF
256 KB Alias FlexNVM
0x0004 0000
0x0003 FFFF
256 KB P-Flash
0x0000 0000
1. MCU F L&

2. OTAP MARFENEX Y2 NAMRLAIE S . OTAP bootloader F2FF OTAP & /i, OTAP bootloader 2F2 W E
OTAP ZEFmEREFHNES TR TEHREIRE. OTAP BEFWRHM4EMT BE XK Bluetooth LE RS , SEI OTAP
EFHREE5EEHEGIHN OTAP RSS2 ENERS, Fit , OTAP HEFRHIEZFEERER X , HATEH OTAP
bootloader 72/F , ARG T & X1 OTAP Z /%M Bluetooth LE 2F., ER—REPHEFNTEAEY , EEIEFEEY
FHETEANNEXERIAN , RAHREESEXHEI, £ KW36 F , bootloader 27 5 A 8 KB BYATE , tthik M
0x0000_0000 Z| 0x0000_1FFF , Eit , OTAP EF REFNHECHE I B ERERNNGE,

# OTAP &R RS A Bl Bluetooth LE JMEIRE A, FK 40, 2020 £ 3 A 11 H
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OTAP Client Device

OTAP Client Software

0x0003_FFFF

P-Flash

0x 0000 2000

0x0000 1FFF
P-Flash
Ox 00000000

2. OTAP BEFRE4

3. NTHEFIHRREBCIBR-NMFNREXS , FRARATERAH | ABMZNU 8 KB NmRBHTER  BANENNERR

bootloader T2 FR B ( FALEZERIN ) . FRNARFERNZE SRR Bootloader Flag , BME E & T,

void

0x0002_FFFF

0x0000 2000

0x0000 1FFF

0x0000 0000

3. RHEF

4. FEEERAT , OTAP RS8BT Bluetooth LE BEGKIEER ( MALIESR ) £3EF OTAP BEF i, OTAP HEFRHIZEZT
B IX e BRI I ESMEB SPI [R77 ( B—AEBIFMHE TR E |, {VIE FRDM-KW36 /R E AT A ) A L FlexNVM 121

22, £ OTAP B/ i B AT R E 410 B AR e il X o

# OTAP &R RS A Bl Bluetooth LE JMEIRE A, FK 40, 2020 £ 3 A 11 H

[SIEESE)

3/35



NXP Semiconductors

| OTAP P i BR A HY £ A |

FRDM-KW36

OTAP

Client Device

MKW36x512xxx4

The Software Update can be
stored at the FlexNVM

0x1003_FFFF

FlexNVM

0x1000_0000

OTAP Client Software

0x0003_FFFF

P-Flash

0x0000_2000

The Software Update can be
stored at the External Flash

External Flash

0x0000_1FFF
P-Flash
0x0000_0000

4. B EMAFE

5. USREGHEH , BFTERIEREIM OTAP BRE 814 OTAP £ i%/E , OTAP B IFHPEEHFRA Bootloader Flag
HNERSARIEER , fINEREFHFHFKIF ( IMBIRFES FlexNVM ) , RIFE N MCU BL#FT OTAP bootloader X3,
OTAP bootloader 2B Bootloader Flag EUREUE & ARFIENEER , HXAFNAAEFEHEFH HE MCU G2,

BTN ARRFER I 8 KB MRBIEERN , OTAP bootloader F2FF M i1t 0x0000_2000 FFi44mIZIRE , OTAP E - iHTE
FEEFEGEMHES. RS, OTAP bootloader A ITHEBEHNGS., NRFHEBTES OTAP RS, BATH%
OTAP Thée , B L EBFNRZRITHRE, XBEER OTAP RESHM A F# —Fitit,

OTAP Client Device

0x0003_FFFF

P-Flash

0x 0000 2000

0x0000 1FFF
P-Flash
Ox 00000000

5 BUAEFHLERENANFARAR

# OTAP &R RS A Bl Bluetooth LE JMEIRE A, FK 40, 2020 £ 3 A 11 H
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| BT

ER
XBRE , MREAWNE Flash FHEEHNEH , OTAP BEFRBRHNRHERERZANLRFATRBIMLT
P-Flash # FlexNVM NEZ XSGR £, XEHETUUREEERNRENE K. TURFEEY , EFWE
PB4,

2.2 &/ OTAP BREHMER

m OTAP EFIRBHHNEFEEEMEAMN , OTAP BFHHMHR —1 single-programming FIRBIRI . RiZ OTAP BEFHRIRE
£/ OTAP B BHHRRE , ZRBBEREH — NI EER OTAP HWEH |, Flind B4ARBEE (HRS ) » OTAP IREBRIES
OTAP EF MR BE HRS, EEHFEZRE , OTAP WEFIRIRZFMER T LRELRER , HRS T35 OTAP RS=[BEEHE
KREXEH. BEENE HRS EEEBEE7T OTAP EFWERS , MZiEF T LUERBRER , flinw OTAP RSHEI N BEEE
BTG, ATEEREERENGEES OTAP FFIHERSE , & T UM OTAP RE[BIERKGEEH ., X, FEAARTLUR
BERSRAARES. RAEH , 7 THREBE OTAP ERHEE LAREMY , SHAREHWRAEFNIZEE OTAP R%.

QOTAP Client OTAP Server
Software Update for Client
First
OTAP Client Software -
Update
OTAP Client Software
OTAP Client OTAP Server
Software Update for Client
Second i
Update
OTAP Client Software )
OTAP Client Software
OTAP Client OTAP Server
Software Update for Client
Third
-
Update
OTAP Client Software
OTAP Client Software

6. #EFL OTAP ZhaE R A

A X E1E 79[ Bluetooth LE B AR AN OTAP RS H—NER,

3 BRI
AXEEER OTAP IREH I EEE RKG — R M, ZREAETOREZRIBFWE , A& FRDM-KW36 SDK H3R#5 |, H#&
MCUXpresso IDE & LFF %, L FREK HRS-OTAP £ ERIEEN.

+ MCUXpresso IDE v11.0.0 & SR A

+ frdm-kw36 SDK

+ HRS-OTAP & RE

* FRDM-KW36 FF &1

« ZETRHA loT Toolbox B EEEFH1 ( Android 1 i0S 7] )

# OTAP &R RS A Bl Bluetooth LE JMEIRE A, FK 40, 2020 £ 3 A 11 H
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31 HHEFRIAGBNTRERR

AFRMT T8 FRDM-KW36 B SDK ( i F AT EE ) FENFIES R,

| BT

1. BIf¥ MCUXpresso SDK Builder,
2. M i“Select Development Board”, B MK
3. f£“Search by Name” X A 1EFH 1 F‘FRDM-KW36"FF £k, AEREHENR T , RE“Build MCUXpresso SDK”,
Select Development Board
Search for your beard or kit to get started
Search by Name Hardware Details
Board FRDM-KW36
Device MKW36Z4
. Core Type / Max Freq Cortex-MOP / 48MHz
Select a Board, Kit, or Processor
Device Memory Size 512 KB Flash
~ Boards 64 KB RAM
b Kits Actions
Name your SDK Explore selection with Pins tool
SOI222 FROMONSE @ Explore selection with Clocks tool
Don't use: (CEPRILERY in the name of your SDK
7. ## FRDM-KW36 SDK F & &
4. £“ToolChain/IDE” FRIHER %R MCUXpresso IDE. EFEXIFHIRIERS | HRMHEZHRUIFIR MCUXpresso UFRRFH
BHa,
SDK Builder
Generate a downloadable SDK archive for use with desktop MCUXpresso Tools.
Developer Environment Settings
Selections here will impact files and exampies projects included in the SDK and Generated Projects
SDK Version Toolchain / IDE Host 0S
2.22 2019-12-06 release_conn_ksdk_2.2_kw35a_1.3.6_RC3.2 - MCUXpresso IDE - windows -
* Name Category “  Description Dependencies
\:\ CMSIS DSP Library Middleware CMSIS DSP Software Library
FatFs Iiddieware EAT file system
FreeRTOS Operating systems
BLE Wireless stack BLE stack and examples
Framework Wireless stack Framework modules and examples
GenFsSK Wireless stack GenFSK stack and examples
This MCUXPI’ESSO SDK configuration is available for direct download
Archive Name
SDK 2.2.2 FRDM-KW36_1.36 RC3.2
Don't use: CEEERAD in the name of your SDK
8. BENZRIZE
5. B “Download SDK” #£l. RATREZTE/LSH ALK EITEE MCUXpresso M L, RSEHEZ TR ,
SDK £ B3 FHEIEM B L,
6. FTFF MCUXpresso IDE , ¥ FRDM-KW36 SDK B9 zip 34 #E# 2 Installed SDKs"#LEERF,
¥ OTAP &/ #BRs5 S=HE Bluetooth LE MEIRE A, hiiA<0, 2020 F3 A 11 A
[SI=EST] 6/35
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| BESX—NET Bluetooth LE #J Demo RE& K OTAP fR% |

7 Installed SDKs

To install an S0DK, simply drag and drop an 50K (zip file/folder) into the 'Installed SDKs' view.
Marne SDK Version Manifest Version

£ SDK_2.x_FRDM-KW36 222 3.1.0

9. ¥ SDK F &85 A% MCUXpresso IDE

2, BEBELTEHHLTE T FRDM-KW36 #H) SDK #4E.,

4 BEM—ET Bluetooth LE B Demo ¥R OTAP RS

THNSERER T EIESH SDK A Bluetooth LE FIFERERK OTAP RESHERE, KRIEFAFEALRERSEHE (HRS) R
f51F , 3 F Bluetooth LE SDK RV EEHIFE , — BB FTE,

4.1 % OTAP RS MIER RS SN HRS

OTAP EFImEMHEA T HRS IR BH —LAERRINEE, At OTAP KM E—F$ R , LBRHIEIREN OTAP BEF R IEZH
LT HRXMIHRTEN , REBAXLLINE, HRS (£ ) M1 OTAP & u (4 ) ZEMLLERM B 10 Fix.

# OTAP &R RS A Bl Bluetooth LE JMEIRE A, FK 40, 2020 £ 3 A 11 H
MRAZL 7/35
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£ bluetooth
i3 controller
- host
‘[ profiles
-3 battery
i[5 device_info
B3 heart_rate

&= board

&= CMsIs

&3 doc

3 drivers

£ framework
-[i3 commeon
-3 DCDC

ﬁ' Flash

i 3 Internal
.-{E= FunctionLib
~[E3 GPIO

~{i3 Keyboard
-3 LED

-3 Lists

-3 LowPower
-3 MemManager
£ Messaging
-3 Modulelnfo
-3 MWSCoexistence
-2 NVM

-5 OSAbstraction

@ Panic
-3 Reset
-3 RNG
-3 SeclLib
-[i3 SerialManager
-[i3 TimersManager
L3 XCVR
= freertos
& libs
(5 linkscripts
l end_text.ldt
- m main_test ot

- symbols.|dt
ﬁ' source

@ commaon
i @ gatt_db

10. Source tree Lt

' E}' bluetcmth

=) device_info

= board

|3 CMsis

| & doc

| = drivers

| =y framework
-3 commaon
-5 Dene

.:_1 FunctionLib

-2 GPIO

-5 Keyboard

-3 LED

-3 Lists

-3 LowPower

-5 MemManager
-3 Messaging

-5 Modulelnfo

-5 MWSCoexistence
2 MY

- QSAbctraction
-fi@ OtaSupport
-z Panic

-5 Reset

-3 RNG

-5 SecLib
(5 SerialManager

(=) Timershanager

~[5) KCVR

) freertos

| IE3) libs

| = linkscripts

- end_text.|dt

--m main text.|dt

Au main_text_section.ldt |
-1 symboaols.ldt

=y source

- commaon

i3 otap_client

£ OTAP FFimFETE HRS IR M , BMFXNE HRS BB, UTHRATHEXHRMEIM4HSANETE F,

1. BFF THEXAFE“Bluetooth”Fl“framework” XK, LR EHAENXHFR , BERIRAR, EE“New->Folder” , 213
—ANFHNEOD, SAXHERER , HSREZPRIOOIHERESE.
# OTAP £/ % BR5%55 5 2l Bluetooth LE SMEIRE H, Fi40, 20203 A 11 A
NAZIL 8/35
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B8 New Folder O

Folder r

Create a new folder resource.

Enter or select the parent folder:

| frdmbow36_wireless_examples_bluetooth_hrs_freertos/bluetooth/profiles |

B o
» = hci_transport A
% = host
v [= profiles
= battery
= device_info
= heart_rate
= board
= CMSIS
y = doc
= drivers
» = framework
= freertos
1= libs.

Folder name: | otap

Advanced » >

® I

11. #l%E Bluetooth 1 Framework 32 #k3%

2. NEMXHREESE 1, ERW B 12 fik.

# OTAP &R RS A Bl Bluetooth LE JMEIRE A, FK 40, 2020 £ 3 A 11 H
MRAZL 9/35
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| BEX—NET Bluetooth LE #J Demo RE&E R OTAP BRSS |

12. EFHEH HRS X#BE H

» & Project Settings
it Includes

. EB CMSIS

w 2 bluetooth

= controller
[= hci_transport

= host

v = profiles

» [z battery
[= device_info
= heart_rate

s 2 board
2 drivers

v [ framework

» = commaon

T

= DCOC
[= Flash

w = Bxternal
= Interface

5 [ Source

= Internal

- [= FuncticnlLib
» = GPIO

v = Keyboard

y &= LED

+ &= Lists
» = LowPower

v = MemManager
v = Messaging

- = Modulelnfao

» = MWSCoexistence

. = NVM

[= OSAbstraction

v

= OtaSupport
[= Interface

» = Source

w [ source

= common

» = gatt_db

5 = otap_client |

v = frdmbow36_wireless_examples_bluetooth_hrs_freertos

3. N\ OTAP B mEFIRE RN XHRFH M4 , FEERFRFES. BRER - PXHERBHXMAHRT , HRS iwFT
BEXHHS OTAP B WX —# , XN TAH , XEXHW TR,

* “bluetooth->profiles->otap” X 3k 1 K “otap_interface.h”F“otap_service.c’,

# OTAP &R RS A Bl Bluetooth LE JMEIRE A, FK 40, 2020 £ 3 A 11 H

[SIEESE)

10/35



NXP Semiconductors

| BESX—NET Bluetooth LE #J Demo RE& K OTAP fR% |

+ “framework->Flash->External->Interface” X #f & # #9“Eeprom.h”,

« “framework->Flash->External->Source” 3 £ & 1 #y Eeprom R34,
+ “framework->OtaSupport->Interface” X & 1 #9“OtaSupport.h’,

« “framework->OtaSupport->Source” X #Z # ¥y “OtaSupport.c”s

* “linkscripts” 3 #43& F1 #9 “main_text_section.ldt’,

+ “source->common->otap_client”# #y“otap_client.n”F1“otap_client.c”,

v =2 bluetooth
= controller
= hci_transport

= host
v [ profiles

v = battery

» = device_info

» =% heart_rate

v [~ otap

h| otap_interface.h

—

] otap_service.c

13. £ 2 HRS M E #Y OTAP X4

4. X\ MCUXpresso IDE H#“Project->Properties”s # X\“C/C++ Build->Settings->Tool Settings->MCU C Compiler-
>Includes”s #T“Include paths’ X AREZLHER (SH B 14 ). ZESHEA—IHFHEO , RE 2T “Workspace” 1%
.,

# OTAP &R RS A Bl Bluetooth LE JMEIRE A, FK 40, 2020 £ 3 A 11 H
MRAZL 11/35
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type filter text
» Resource
Builders
w C/C++ Build
Build Variables
Environment
Logging
MCU settings
Settings
Tooel Chain Editor
» C/C++ General
MCUXpresse Config Tools
Project References
Run/Debug Settings
Task Tags
Validation

- Properties for frdmlow36_wireless_examples_bluetooth_hrs_freertos

Configuration: .Debug [ Active ]

i Tool Settings & Build steps

~ 3 MCU C Compiler

(22 Dialect

(&3 Preprocessor
22 Includes

@ Optimization
@ Debugging
@ Warnings

@ Miscellaneous
@ Architecture

~ | | Manage Configurations...

Build Artifact Binary Parsers @ Error Parsers

Include paths (-1)

/source/common A
bluetooth/host/ config

/bluetocth/contreller/interface
./bluetooth/hci_transport/interface
./sourcefcommon/gatt_db/macros

../source/common/gatt_db

W/bluetooth/profiles/battery

/bluetocth/profiles/device_info

../bluetooth/profiles/heart_rate

~ & MCU Assembler wiframework/MWSCoexistence/Interface

2 General LJdrivers
22 Architecture 8 Headers "{CMSIS
- Sutilities
8 MG Linker ./framework/DCDC/ Interface/MKW36Z
g General Wfframework/ XCVR/MKW36Z4
@ Libraries v

@ Miscellaneous
(3 Shared Library Settings
@ Architecture
% Managed Linker Script
(2 Multicore

w 53 MCU Debugger
(2 Debug

Include files (-include)

Restore Defaults Apply )

® Apply and Close Cancel

14. Include paths #LE

5. EXHREFREORER FM, BFEUTXHARALHOKRARTFENR :
* bluetooth->profiles->otap
» framework->Flash->External->Interface
 framework->OtaSupport->Interface

* source->common->otap_client

FREIX EERE S N Bl Include paths” /.

# OTAP &R RS A Bl Bluetooth LE JMEIRE A, FK 40, 2020 £ 3 A 11 H
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type filter text Settings

Rescurce
Builders
~ C/C++ Build
Build Variables
Environment
Legging
MCU settings
Settings
Tool Chain Editor
C/C++ General
MCUXpresso Config Tools
Project MNatures
Project References
Run/Debug Settings
Task Tags
Validation

@

Configuration: | Debug [ Active ]

i Tool Settings & Build steps

~ B8 MCU C Compiler
(2 Dialect
(22 Preprocessor
(2 Includes
(% Optimization
(% Debugging
(# Warnings
(2 Miscellaneous
(2 Architecture
~ 5 MCU Assembler
(% General
(2 Architecture 8 Headers
v 8 MCU Linker
(2 General
(22 Libraries
(2 Miscellaneous
(# Shared Library Settings
(2 Architecture
(%2 Managed Linker Script
(2 Multicore
~ 33 MCU Debugger
(% Debug
(# Miscellaneous

~ | Manage Configurations...

Build Artifact @ Binary Parsers @@ Error Parsers

[
=

Include paths (-1} <>_] ID

./blueteoth/host/config ~

../bluetooth/controller/interface

./source/common/gatt_db/macros

./source/commaon/gatt_db

/bluetooth/profiles/battery

../bluetoath/profiles/device_info

«/bluetooth/profiles/heart_rate

WSramework/MWSCoexistence/Interface

WSdrivers

JSCMSIS

Jutilities

fframework/DCDC/ Interface/MEW36Z
framewode CYBRMINIOFA

"S{workspace_loc:/S{ProjName}/bluetooth/profiles/otap}"
"§{workspace_loc:/S{ProjName}/framework/Flash/External/Interface}"
"S{workspace_loc:/${ProjName}/framework/OtaSupport/Interface}"
"Sfworkspace_loc/${ProjName}/source/commaon/otap_client]”

Include files (-include) &8 5 3 ol

Restore Defaults Apply

Apply and Close

Cancel

15. T H BR2 P OTAP X #%

Leat , MEZLRIK OTAP HFF M T RS MERKS S AE T HRS B H,

4.2 FRXHHEELR

—B¥ OTAP BEF RN XXM 4SS ANE BENLFIEF , FHELR OTAP FFimH IR 45 Bluetooth LE HIRZHMNESR |

FHARMATRERIGUER OTAP RS, THSNBNZKENETESMEH,

4.2.1 app_preinclude.h

“app_preinclude. W XHEE T FZEET B WM ESRES , WEFELETEAH. DCDC B E. Bluetooth LE Z2 iR BFE
HEEBREREEL. OTAP EFHFHRHESE—EHEFMNEE |, XEEETEIEEE T Bluetooth LE SDK Hlf2d, ERHEH

REEEMUTENL
» gEepromType_d
» gEepromParams_WriteAlignment_c
» gOtapClientAtt_d
X4 F OTAP-HRS demo , iXELLTE :
1. gEepromType_d : X £/ FRDM-KW36 1R LI SMBIN1E ATA5DBO41E ( BAINE ) ER 5 L1288 FlexNVM, thAJBAfE
BAHTHATHFARNEHIEE (ESET framework/Flash/External/Interface # Eeprom.h k3045 # EEPROM %3 ) o

/* Specifies the type of EEPROM available on the target board */
#define gEepromType d gEepromDevice AT45DB041E c

# OTAP &R RS A Bl Bluetooth LE JMEIRE A, FK 40, 2020 £ 3 A 11 H
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2. gEepromParams_WriteAlignment : & X Al TRENREEFMN offset. TEMBKZE.

/* Eeprom Write alignment for Bootloader flags. */

#define gEepromParams WriteAlignment c 8
3. gOtapClientAtt_d : OTA BB B ATT £t H R, LFREN 1.

#define gOtapClientAtt d 1

4.2.2 app_config.c
“app_config.cRXHENL T —L£41 , ATRE BENRESH. HFE. X TRELNEIMRS , EETREZSINEER,

I HEBIEE R T Bluetooth LE /" #&i%% ( HRS-OTAP ) BE MRS . Bluetooth LE A REFEIMEE , TIRTEEMERSH
IERE, Bt , X908 OTAP BRmIRSHFMEBEHEE , UMED OTAP RSRBRFHZBSHATAM, ZXEBIABENE

KR, W ENRBAR,

static const gapAdStructure t scanResponseStruct[l] = {

{

.length = NumberOfElements (uuid service otap)
.adType = gAdIncompletel28bitServicelist c,
.aData = (uint8 t *)uuid service otap

}

bi

gapScanResponseData t gAppScanRspData =

{

NumberOfElements (scanResponseStruct),

(void *)scanResponseStruct

bi

+ 1,

TR
BTFERENEFFHAT OTAP BEF WS , Bt AHHARE OTAP RS ZEH BN E3H1H. loT Toolbox
App BZ 5K T iZRE , B2 OTAP RS 2EH SDK IR H KRR , AT AFEE S gScanParams” 4 ¥4 #Y
“app_config.c’3X#/ | B OTAP ARSSE8H SDK HIZMREIRE,

o, EEEHRZ OTAP REMRLINEER |, X 27 ‘gapServiceSecurityRequirements_t"& MR ERE , THRBEEER
EXLESE, HRS-OTAP demo 8B T A TSH , BX5E OTAP lREHS -

=1

static const gapServiceSecurityRequirements t serviceSecurity([4]
{

.requirements = {

.securityModeLevel = gSecurityMode 1 Level 3 c,

.authorization = FALSE,
.minimumEncryptionKeySize = gDefaultEncryptionKeySize d
by

.serviceHandle = service heart rate

}y

.requirements = ({

.securityModeLevel = gSecurityMode 1 Level 3 c,
.authorization = FALSE,
.minimumEncryptionKeySize = gDefaultEncryptionKeySize d
by

.serviceHandle = service otap

by

{

.requirements = {

.securityModeLevel = gSecurityMode 1 Level 3 c,

.authorization = FALSE,

# OTAP &R RS A Bl Bluetooth LE JMEIRE A, FK 40, 2020 £ 3 A 11 H
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.minimumEncryptionKeySize = gDefaultEncryptionKeySize d
by

.serviceHandle = service battery

by

{

.requirements = {

.securityModeLevel = gSecurityMode 1 Level 3 c,
.authorization = FALSE,

.minimumEncryptionKeySize = gDefaultEncryptionKeySize d
by

.serviceHandle = service device info

}

bi

B 915 3R # fn“deviceSecurityRequirements” & ¥k h BR S BB &S| -

gapDeviceSecurityRequirements t deviceSecurityRequirements = {
.pMasterSecurityRequirements = (void*)&masterSecurity,
.cNumServices = 4,

.aServiceSecurityRequirements = (void*)serviceSecurity

}i

4.2.3 gatt_db.h ] gatt_uuid128.h

‘gatt_db.h"kXH-EBEEMIIK , XEEHASE—EMEK GATT IR ( HRS-OTAP B HiRE ) WREX ., rEEREE
HNERER OTAP EFHEMIIRFMIRZNREEF T, BT OTAP &% SDK FIEEMIER Bluetooth LE demo , BAfE
EERF A GATT BFEFENXF. B 16 B R T OTAP B RV BIEE,

PRIMARY_SERVICE_UUID128(service_otap, uuid_service otap)

CHARACTERISTIC_UUID128(char_otap_control peoint, uuid_char_otap_control_point, (gGattCharPropWrite ¢ | gGattCharPropIndicate c))
VALUE UUID128 VARLEN({value otap control point, uuid char_otap_control point, (gPermissionFlagliritable c), 16, 16, 8x88)
CCCD{cccd_otap_control_point)

CHARACTERISTIC_UUID128(char_otap_data, uuid_char_otap_data, (gGattCharPropWriteWithoutRsp c))

VALUE_UUID128 VARLEN{value otap_data, uuid_char_otap_data, (gPermissionFlagWritable c), gAttMaxMtu_c - 3, gAttMaxMtu_ c - 3, ©x@8)

16. OTAP EFinfRs

HRS-OTAP demo H“gatt_db.h"¥iBEMEZNEEXHEEM B 17 FIRNEREN.

# OTAP &R RS A Bl Bluetooth LE JMEIRE A, FK 40, 2020 £ 3 A 11 H
MRAZL 15/35




NXP Semiconductors

| BEX —ET Bluetooth LE #J Demo RERK OTAP RE |

Heart Rate Measurement

Harware
Revision
s -
Revision

OTAP Control Point

Profile Service Characteristic Descriptor

17. HRS-OTAP B E X #

“gatt_uuid128.0WkXHBEBEMEBENLH UUID EXREDE. E&PH HRS SDKIEH |, “‘gatt_uuid128. " FEEHEE
X, BALERFMBHMARS 2 Bluetooth SIG ERAMIRERS. AN, FAAREER OTAP REREEMIEEN 128 - UUID,
18 5& R 7 WASEI OTAP BREHY 128-UUID 2 i,

/* BLE Over The Air Programming - Firmware Update */

UUID128{uuid_service otap, OxEQ, exl1C, Ox4B, Ox5E, Ox1E, OxEB, OxAl, 0x5C, OxEE, OxF4, Ox5E, @xBA, ©x50, ©x55, OxFF, Ox@1)
UUID128(uuid_char_otap_control point, OxEQ, exl1C, Ox4B, Ox5E, Ox1E, OxEB, OxAl, 0x5C, @xEE, OxF4, @x5E, @xBA, ©x51, Ox55, OxFF, 0x@1)
UUID128(uuid_char_otap_data, OxE@, Ox1C, ©x4B, Bx5E, O6x1E, OxEB, OxAl, 6x5C, @xEE, OxF4, ©x5E, @xBA, @x52, ©x55, OxFF, ©0x81)

18. HRS-OTAP 128-UUID B X

424 heart_rate_sensor.c

“heart_rate_sensor.c’ 2R NMARFRINEER M. EUEEEZENFTEIREF , B REZEFRTHAEHERTER, UTSH
FATFER OTAP RS .

1. AHBRDHHinclude’ L ERRIES , UASIAIE H# OTAP U ( otap_client_att.h kb ) » HS M B 19, ER HRS
(Z)MOTAPEFHKER (£ ) ZANLER, ESRERTXANGIE  BAECARAEESEAREATEANI Y. 4R
WE 20 FiR , &H#I (HRS k£ ), AH#FE (HRS-OTAP &),

# OTAP &R RS A Bl Bluetooth LE JMEIRE A, FK 40, 2020 £ 3 A 11 H
MRAZL 16/35




NXP Semiconductors

| BEX —ET Bluetooth LE #J Demo RERK OTAP R

“ Framework
#include "RNG
#include "Ke
#include "LED
#include "Timers
#include "FunctionLib.
#include "MemManager.h”
#include "Panic.h”

#if (cPWR_UsePowerDownMode)
#include "PWR_Interface.h”
#include "PWR_Configuration.h”
#endif

/* BLE Host Stack

#include
#include

rver_interface.h”
ient_interface.h”

#include “"gap_interface.h”

#if MULTICORE APPLICATION CORE
#include "dynamic_gatt_datsbase.h”

#else
#include "gatt_db_handles.h"
#endif

* Profile / )
#include " interface.h”

#include "device_info_interface.h

#include "hesrt rate interface.h”

“ Connection Manager */
#include "ble_conn_manager.h”

#include "board.h”
#include "ApplMain.h”
#include “"heart_rate_sensor.h”

19. H& HRS ( £ ) M OTAP ( & ) B includes

—f

U

et

7/

* Include

#include

“EnbeddedTypes.h"

/* Framework / Drivers */

#include
#include
#include
#include
#include

#include

"RNG_Interface.h”
"Keyboard.h"
"LED.h"
"TimersManager.h”
"FunctionLib.h”

“Panic.h”

#if (cPUR_UsePowerDownMode)
#include "PWR_Interface.h”

#endif
#include “"OtaSupport.h”

/* BLE Host Stack */

#include “"gatt_interface.h”
rinclude "gatt_server_interface.h”
#include "gatt_client_interface.h”
#include "gatt_database.h”
#include "gap_interface.h”

#include "gatt_db_app_interface.h”

#if ldefined(MULTICORE APPLICATION CORE) || (!MULTICORE APPLICATION CORE)
#include "gatt_db_handles.h”

#endif

/* Profile / Services */

#include "battery interface.h”
#include "device info_interface.h”
#include "otap_interface.h”

/* Connection Manager */
#include "ble_conn_manager.h”

#include "board.h”
#include "AppIMain.h”
#include "otap_client att.h”
#include “otap_client.h”

# OTAP &R RS A Bl Bluetooth LE JMEIRE A, FK 40, 2020 £ 3 A 11 H
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/* Framework / Drivers */
#include "RNG_Interface.h™
#include "Keyboard.h™
#include “LED.h"

#include “TimersManager.h™
#include “FunctionLib.h™
#include “"MemManager.h”
#include "Panic.h™

#if (cPWR UsePowerDownMode)
#include "PWR_Interface.h™
#include "PWR Configuration.h™
#endif

/* BLE Host Stack */

#include “gatt server_interface.h™
#include “gatt client interface.h”

#include “gap_interface.h”

#if MULTICORE_APPLICATION CORE
#include “dynamic_gatt database.h”
#else

#include “"gatt_db_handles.h"
#endif

/* Profile / Services */

#include “battery_interface.h”
#include “device_info_interface.h™
#include "heart_rate_interface.h”

/* Connection Manager */
#include “"ble_conn_manager.h™

#include “board.h™
#include “"ApplMain.h™
#include “heart_rate_sensor.h™

A

'* Framework / Drivers */
#include "RNG_Interface.h”
#include “Keyboard.h"
#include “LED.Rh"

#include "TimersManager.h”
#include “FunctionLib.h"
#include “"MemManager.h”
#include "Panic.h”

#1if (cPWR UsePowerDownMode)
#include "PWR Interface.h"
#include "PWR Configuration.h”
#endif

#include "OtaSupport.h”

* BLE Host Stack */
#include “gatt interface.h”
#include “gatt server_interface.h"
#include “gatt client interface.h”
#include “gatt database.h”
#include “gap interface.h”
#include “gatt db_app interface.h”

#if MULTICORE APPLICATION CORE
#include “dynamic_gatt database.h”
#else

#include “"gatt db_handles.h"
#endif

'* Profile / Services */

#include "battery_interface.h”
#include “device_info_interface.h”
#include "heart_rate_interface.h”
#include "otap_interface.h”

* Connection Manager */
#include "ble conn_manager.h”

#include "board.h"

#include “ApplMain.h”

#include “heart_rate_sensor.h”
#include “otap client.h™

20. ¥ OTAP XHE&HBMB H. 2381 (HRS £ ) M&H#/5 (HRS-OTAP )

2. i OTAP BEFiRfEANRHBRENEREE, BN HRS (£ ) MOTAP (£ ) , I E 21 iR, MESE—FHRE

W, XERT AEGHIE, FRELE 22 i,

# OTAP &R RS A Bl Bluetooth LE JMEIRE A, FK 40, 2020 £ 3 A 11 H
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Private memory declarations

static void Bleapp_Config(void);

/* Tiner Callbacks */
static void AdvertisingTimerCallback (void *);
static void TimerMeasurementCallback (void *);
static void BatteryMeasurementTinerCallback (void *);

static void Bleapp Advertise(void);

| static void Bleapp_config(void);

static void Bleapp Advertise (void

Battery s,uremtmercanhm (void *pParam)s

|| seatic void

& HRS (£ ) #1 OTAP (& ) WERBRE

= @1 static deviceld t mPeerDeviceld = gnvalidDeviceld_c;
‘ 7% adv state =/ /7 Adv Parmeters </
static advState_t mAdvState; | static advstate_t madustate;
©  static bool t Restartady;
‘ static uint32_t  mAdvTimeout; Static tarTinerI0_t appTimerId;
static deviceld_t wPeerDeviceld = gInvaliddeviceld c; |
|
s ) e
static b has\/slxd(llentlls{[gAppHax(anne:Elons B £ 35 static boo bas\/ahd(]lenti)st[gAppHax(arme:tlans €] = { FALSE };
static bss(onfx&: basServiceConfig = {service battery, o, bas\lahd(llenthsQ, ghppiiaxConnections_c}; static bas(cnfx&t basServiceConfig = {(uint16_t)service battery, o, basvalidClientlist, gAppiaxConnections_c};
static hrsUserDate_t  hrsUserData; e ah e S 'hun*]67(‘seruke’dev)ceiln o}
static hrsConfig t hrsserviceConfig = {service_heart_rate, TRUE, TRUE, TRUE, grirs_BodySensorLocChest_c, &hrsUserData};
static uintl6_t cpHandles[1] = { value_hr_ctrl_point };
© /* Application specific data®/ @/ Application Data */
static bool_t nTogglel6BitHeartRate = FALSE;
static bool_t mContactStatus = TRUE;
static torTinerID_t mAdvTimerId;
static tarTinerI0_t nMeasurementTinerId;
static tmrTimerID_t mBatteryMeasurementTinerld; static tarTimerID_t mBatteryMeasurementTinerTd;
Private functions protatypes
Gatt and Att callbac] € and At acks
static void Blepp_Adve 1lback e static void BleApp AdvertisingCallback (gapAdvertisingEvent t* pAdvertisingEvent);
static void Blepp ¢ 1lback (deviceld t pe o e 5 static void BleApp_Connect k (deviceld_t p c e+ pe )
static void BleApp GattServerCallback (deviceld t deviceld, gat(Ser\/erEven& £ pServertvent); static void BleApp GattServerCallback (deviceldt deviceld, gattServerfvent % pServerEvent);
= @

* private memory declar

% ndv state */
static advstate_t madvstate;
static bosl t nRestartady;
static uint32_t  madvTimeout;
static deviceld t nPeerDeviceld = gInvalidDeviceId c;
J* Service Data*/
static bool_t
static basconfig_t
static hrsUserbata_t

basvalidclientList [gAppaxConnections,
basServiceConfig = {service_battery,
hrsUserData;

-

static hrsconfig_t hrsserviceConfig =
static uintl6_t cpHandles[1] = { value_hr_ctrl point };

/* Application specific dats
static bool_t mTogglel6BitHeartRate = FALSE;
static bool_t mContactStatus = TRUE;

static torTimerID_t mAdvTimerId;

static tmrTimerID t mMeasurementTimerId;
static torTimerID_t mBatteryteasurementTimerId;

Private functions prototypes

/* Gatt and
static void
static void
static void
static void

Att callbacks */
BleApp_AdvertisingCallback (gapAdvertisingEvent t* pAdvertisingEvent);

BleApp_Config(void);

/* Timer Callbacks */
static veid AdvertisingTimerCallback (void *);
static void TimerMeasurementCallback (void *);
static void BatteryMeasurementTimerCallback (void *);

static void BleApp Advertise(void);

basvalidClientlist, gAppHaxConnections_c};

{service_heart_rate, TRUE, TRUE, TRUE, gHrs_BodySensorLocchest_c, BhrsUserData};

BleApp_ConnectionCallback (deviceld_t peerDeviceld, gapConnectionEvent t* plonnectionEvent)s
BleApp GattserverCallback (deviceld t deviceld, gattServerEvent t* pserverEvent);

Ady State
static advState_t mAdvState;
static bool_t mRestartady;
static uint32t  mAdvTimeout;
static deviceld_t mPeerDeviceld = gInvalidDeviceld_c;

Service Data®/
static bool t basvalidClientList[gAppMaxConnections_c] = { FALSE };
static basConfig_t basserviceConfig = {service_battery, o, basvalidClientlist,
static hrsUserData_t  hrsUserData;

@ static disConfig_t disServiceConfig = {(uintlé_t)service_device_info};

static uint16_t cphandles[1] = { value_hr_ctrl_point };

static bool. t nToggle16BitHear thate = FALSE;
static bool_t mContactStatus = TRUE;

static tmrTinerID t mAdvTimerId;

static tmrTimerID_t measurementTimerTd;

static tnrTimerID_t mBatteryMeasurementTinerId;

and A
static void
static void
static void
static void

BleApp_AdvertisingCallback (gapAdvertisingtvent t* padvertisingEvent);

8leApp_Configlvoid);

dvertisingTimercallback (void *);
TimerMeasurenentCallback (void *);
BatteryMeasurenentT inerCallback (void *);

static void
static void

static void BleApp_Advertise(void);

22. ¥ OTAP RHFREEHBMA R. §H#80 (HRS £ ) MI&H/E (HRS-OTAP £ )

gAppHaxConnections_c};

BleApp_ConnectionCallback (deviceld t peerDeviceld, gapConnectionEvent t* pConnectionEvent);
BleApp_GattServerCallback (deviceld_t deviceld, gattServerEvent_t* pSsrverfvent);

static hrsConfig t hrsServiceConfig - {service_heart_rate, TRUE, TRUE, TRUE, gHrs_BodySensorlocChest c, 8hrsUserData};

3. #%Z"BleApp_Config’ti%, “BleApp_Config’tBWE A FTELEi&F# GAP ( HRS-OTAP 2—/\MEIEE ) |, SEMHEXEH

NEBIEF EZNRSHER , Ao —

%o, BT RE,

/* Start services */

hrsServiceConfig.sensorContactDetected

R A itet s, WIS OtapClient_Config”#1“Dis_Start” Bk ¥ ¥4 k. 3X

mContactStatus;

#if gHrs EnableRRIntervalMeasurements d

hrsServiceConfig.pUserData->pStoredRrIntervals

gHrs NumOfRRIntervalsRecorded c);
fendif
Hrs Start (&hrsServiceConfig);

basServiceConfig.batterylLevel

Bas_Start (&basServiceConfig) ;
if (OtapClient Config() FALSE)
{

MEM BufferAlloc (sizeof

BOARD GetBatteryLevel () ;
(void)Dis_Start (&disServiceConfig) ;

/* An error occured in configuring the OTAP Client */

# OTAP &/ i BR55 5 AL Bl Bluetooth LE SME#® &, ikA4<0,2020 £ 3 A 11 A
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panic(0,0,0,0);

4. % ZE“BleApp_ConnectionCallback’s B K EEZEMN |, HIALEEK IR IEZR , oML IEZERE,
a. EERY, BFE“OtapCS_Subscribe’#1“OtapClient_HandleConnectionEvent” & %% , &3 LA TR BRI,

case gConnEvtConnected c:

{
/* Subscribe client*/
Bas_ Subscribe (&basServiceConfig, peerDeviceld);
Hrs Subscribe (peerDevicelId);
(void)OtapCS_Subscribe (peerDevicelId) ;

mPeerDevicelId = peerDeviceld;

/* Stop Advertising Timer*/
mAdvState.advOn = FALSE;
TMR_StopTimer (mAdvTimerId) ;

/* Start measurements */
TMR StartLowPowerTimer (mMeasurementTimerId, gTmrLowPowerIntervalMillisTimer c,
TmrSeconds (mHeartRateReportInterval c), TimerMeasurementCallback, NULL);

/* Start battery measurements */
TMR StartLowPowerTimer (mBatteryMeasurementTimerId, gTmrLowPowerIntervalMillisTimer c,
TmrSeconds (mBatteryLevelReportInterval c), BatteryMeasurementTimerCallback, NULL);

* Handle OTAP connection event */
OtapClient HandleConnectionEvent (peerDeviceld);
#if (cPWR_UsePowerDownMode)
#ifdef MULTICORE APPLICATION CORE
#if gErpcLowPowerApiServiceIncluded c
PWR ChangeBlackBoxDeepSleepMode (gAppDeepSleepMode c);
PWR AllowBlackBoxToSleep () ;
#endif
#else
PWR ChangeDeepSleepMode (gAppDeepSleepMode c) ;
PWR AllowDeviceToSleep();
#endif
#else
/% WL /4
LED StopFlashingAllLeds () ; LedlOn () ;
#endif
}

break;
b. WiFFZERE, E3E“OtapCS_Unsubscribe”#l“OtapClient_HandleDisconnectionEvent’ti %} , &3 LA FAAFB SR,

case gConnEvtDisconnected c:
{
/* Unsubscribe client */
Bas_Unsubscribe (&basServiceConfig, peerDeviceId) ;
Hrs Unsubscribe () ;
(void) OtapCS Unsubscribe () ;

mPeerDevicelId = gInvalidDeviceld c;

/* Stop Timers*/
TMR StopTimer (mMeasurementTimerId) ;

# OTAP &R RS A Bl Bluetooth LE JMEIRE A, FK 40, 2020 £ 3 A 11 H
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TMR StopTimer (mBatteryMeasurementTimerId) ;

OtapClient HandleDisconnectionEvent (peerDeviceld) ;
if (cPWR UsePowerDownMode)

/% WL /4

LedlOff (),

/* Go to sleep */
#ifdef MULTICORE APPLICATION CORE
#if gErpcLowPowerApiServiceIncluded c
PWR ChangeBlackBoxDeepSleepMode (cPWR DeepSleepMode) ;
#endif
#else
PWR ChangeDeepSleepMode (cCPWR DeepSleepMode) ;
#endif
#else
/* Restart advertising */
BleApp Start();
#endif
}

break;

5. #%ZE“BleApp_GattServerCallback” , EEERBEFHIEENBERE. PNEEH OTAP BEFHAEN GATT B4

( “gEvtAttributeWritten_c”, “gEvtMtuChanged”, “gEvtCharacteristicCccdWritten_c”,

“gEvtAttributeWrittenWithoutResponse_c”. “gEvtHandleValueConfirmation_c”#l“gEvtError’ ) . E#I# Bluetooth LE

BURHAZ-EELN GATT B4, NRRZXHWNE , FENS—MELEIRRIN—DFELEH, BEXE

“gEvtAttributeWritten_c” , £%“HRS control point”H“OTAP control point”#I & #4451,

case gEvtAttributeWritten c:
{

handle = pServerEvent->eventData.attributeWrittenEvent.handle;

status = gAttErrCodeNoError c;

if (handle == value_hr ctrl point)

{

status = Hrs ControlPointHandler (&¢hrsUserData,

pServerEvent->eventData.attributeWrittenEvent.aValue[0]) ;

GattServer SendAttributeWrittenStatus(deviceld, handle, status);

}
else

{

OtapClient AttributeWritten (deviceld,
pServerEvent->eventData.attributeWrittenEvent.handle,
pServerEvent->eventData.attributeWrittenEvent.cValueLength,
pServerEvent->eventData.attributeWrittenEvent.aValue) ;
}

}

break;

case gEvtMtuChanged c:

{
OtapClient AttMtuChanged (devicelId,
pServerEvent->eventData.mtuChangedEvent.newMtu) ;

}

break;

case gEvtCharacteristicCccdWritten c:

{
OtapClient CccdWritten (deviceld,
pServerEvent->eventData.charCccdWrittenEvent.handle,
pServerEvent->eventData.charCccdWrittenEvent.newCccd) ;

}

break;

# OTAP &R RS A Bl Bluetooth LE JMEIRE A, FK 40, 2020 £ 3 A 11 H
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case gEvtAttributeWrittenWithoutResponse c:
{

OtapClient AttributeWrittenWithoutResponse (deviceld,
pServerEvent->eventData.attributeWrittenEvent.handle,
pServerEvent->eventData.attributeWrittenEvent.cValueLength,
pServerEvent->eventData.attributeWrittenEvent.aValue) ;

}
break;
case gEvtHandleValueConfirmation c:
{
OtapClient HandleValueConfirmation (deviceld) ;
}
break;
case gEvtError c:

{

attErrorCode t attError = (attErrorCode t) (pServerEvent->eventData.procedureError.error &
OxFF) ; if (attError == gAttErrCodelInsufficientEncryption c ||

attError == gAttErrCodeInsufficientAuthorization c ||

attError == gAttErrCodeInsufficientAuthentication c)

{
#if gAppUsePairing d
#if gAppUseBonding d
bool t isBonded = FALSE;
/* Check if the devices are bonded and if this is true than the bond may have

& been lost on the peer device or the security properties may not be sufficient.
w9 In this case try to restart pairing and bonding. */
if (gBleSuccess c == Gap_CheckIfBonded (deviceld, &isBonded) &&

TRUE == isBonded)

#endif /* gAppUseBonding d */
{
(void) Gap_SendSlaveSecurityRequest (deviceld, &gPairingParameters);
}
#endif /* gAppUsePairing d */
}
}
break;
default:
break;

Zit , BELHE OTAP EFRHABERE T HRS A,

43 WMBRBNFEEEPEH

SDK FF A BHH OTAP BEFmHE S —LetEssmE |, LA OTAP Bootloader 34 FTERI R TR F offset , HIZBATEM
EEAENDNE, XEREEFE HRS demo B—2B0 , AEEEHESAXIFIIRE , LS OTAP EREINAREFD, BRBRT
Sm  HITMBERENEFHEESE.

1. £ B #R 4k T # 2 “app_preinclude.h” X #,
a. BNEH% , FH gEepromType’E X H“gEepromDevice_AT45DB041E_c” ( M7 #9 HRS-OTAP B+ a i 2R
NEE )
b. RENETE , H¥ gEepromType”SE X 7 “gEepromDevice_InternalFlash_c”,

f* Specifies the type of EEPROM available on the target board */
#define gEepromType_d gEepromDevice AT4A5DBA41E ¢

23. 1£ preinclude XHHEBEFEN T ZE

2. ¥i# MCUXpresso TEX H#) HRS-OTAP demo.

# OTAP &R RS A Bl Bluetooth LE JMEIRE A, FK 40, 2020 £ 3 A 11 H
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3. #ZE MCUXpresso IDE H K“Project->Properties”, 3 \“C/C++ Build->MCU settings”,

a. SMEBNERE , B 24 FiR , BB B “Memory details B P HEIRH F R ( Mi#HE HRS-OTAP 48 HHEIA

w®E ).

Flash PROGRAM_FLASH Flash 0x2000 0x79800 FTFE_2K_PD.cfx
Flash NVM_region Flash2 Ox7b800 0x4000 FTFE_2K_PD.cfx
Flash FREESCALE_PROD_DATA Flash3 0x7f300 0x800 FTFE_2K_PD.cfx

24. MEIMNBIEMEEE

b. AEBAEE® , I B 25 iR , BEE"Memory details"B & RN F R,

Type Name Aliss Location Size Driver
Flash PROGRAM_FLASH Flash 0x2000 0%3c800 FTFE_2K_PD.cfx
Flash INT_STORAGE Flash2 %3800 0x3d000
Flash NVM_region Flash3 0x7b800 04000 FTFE_Z2K_PD.cfx
Flash FREESCALE_PROD_DATA Flash4 Ox7£800 %800 FTFE_ZK_PD.cfx

25 BREABEMSG L

4. BFEHWEDE,
Zlt , EF Bluetooth LE BRI FARFER OTAP RH 2T,

4.4 ENRAERFLHRNEIFEREIRE
7T OTAP XHEIH , BEERUTHA,

1. HIMEROTA_PushimageChunk’ZhaE , AR ILIE R EBHIEE NN FZNENER | HAFREETREESREEINFE

#3X, £ framework->OtaSupport->Source->OtaSupport.c X4 H 3% E|“OTA_PushimageChunk”& ¥, X
“OTA_PushimageChunk™{{# Z &1 , i A“PWR_DisallowDeviceToSleep” ; MR BURE 2 & , i H
“PWR_AllowDeviceToSleep”s

LT RG] :

/* Include */

#if (cPWR UsePowerDownMode)
/* Public functions */
otaResult t OTA PushImageChunk (uint8 t* pData, uintl6 t length, uint32 t* pImageLength, uint32 t
*pImageOffset)

{

#if (cPWR UsePowerDownMode) PWR DisallowDeviceToSleep(); #endif
/‘k‘k‘k‘k‘k**‘k‘k‘k*‘k‘k‘k‘k*‘k‘k**‘k‘k‘k**‘k‘k OTA PuShImagechunk content init ‘k‘k‘k‘k‘k‘k*‘k‘k‘k‘k*‘k‘k‘k‘k*‘k‘k**‘k‘k‘k*‘k‘k/

#include "PWR Interface.h" #include "PWR Configuration.h" #endif

/*************************** OTA PushImagechunk content end ****************************/ #lf
(cPWR_UsePowerDownMode)

PWR AllowDeviceToSleep () ;

fendif

return status;

}

. BT VLLS EXFF AHREERER 5 FEX 8 (DSMS5 M DSM8 ) , BEEHIFEHRIT SW &1z , Ht SFR WEMBEFX
KLEXR , MAERERIIFERSEMERR. REHERAME TRFXANNHESE , B2EERENFHAENS
% SPl, #rAER , HRRERSHEFHIEMN SPI FigkibE, L TRIBAE board-> board.c X#4# HRS-OTAP Rl
3,

/* Include */
#include "SPI Adapter.h"

/* Private type definitions and macros */
ifndef gEepromSpilnstance c

#define gEepromSpilInstance c 0

#endif
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static spiState t mEepromSpiState;

/* Private functions prototypes */
static void SPI Hardware Init (void);
/* Private functions */
static void SPI Hardware Init (void) {
spiBusConfig t spiConfig = {
.bitsbPerSec = 8000000,
.master = TRUE,
.clkActiveHigh = TRUE,
.clkPhaseFirstEdge = TRUE,
.MsbFirst = TRUE
}i

gpioOutputPinConfig t mEepromSpiCsCfg = {
.gpioPort = gpioPort C c,
.gpioPin = 19,
.outputLogic = 1,
.slewRate = pinSlewRate Fast c,
.driveStrength = pinDriveStrength Low c
}i
Spi Init (gEepromSpilnstance c, &mEepromSpiState, NULL, NULL);
Spi_ Configure (gEepromSpiInstance c, &spiConfig);
GpioOutputPinInit (&émEepromSpiCsCfg, 1);

void BOARD WarmbootCb (void) {

/‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k***********************/
/‘k‘k‘k‘k************************ Warmboot callback Development ‘k‘k‘k‘k‘k***********************/

/~k**~k*~k*~k~k*~k*~k~k*~k*~k~k*~k*~k~k***~k~k***~k****~k****~k*~k**~k*~k**~k*~k*~k~k*~k*~k~k************************/
SPI Hardware Init();

3. NARFXMHELNESEIFEERMTN AP, BERZRL T/ BRS. EBRRSIATARESRER DSM ERX | #
BRELATZRRSHMEEB# NERER, ATLUA HRS-OTAP S ARFHERISE | AASHWREREIVENFEINEE,

5 MiE HRS-OTAP Demo

BR OTAP SERMRAI , £/ T A TFEH -
« OTAP &/ i SDK , i F1& FRDM-KW36 42,
+ HRS-OTAP RfI#9 SREC ¥4,
+ HRS SDK R#I#y SREC ¥,
THHIDKERE , MARRASEPNHAENRYG , FXETUBSRERLER4RTRETEEN,

5.1 % OTAP & SDK
1. B8 FRDM-KW36 #RiEEE PC L,
2. 1£ FRDM-KW36 L#%#E OTAP Bootloader , &AI AR F LRI LA R | HEHITRMIZRAY — 3 &304 -

<FRDM-KW36 SDK root>\tools\wireless\binaries\bootloader otap frdmkw36.bin

3. #TFF MCUXpresso IDE, # #5“Quickstart Panel”#1l B #“Import SDK example(s)” £,

# OTAP &R RS A Bl Bluetooth LE JMEIRE A, FK 40, 2020 £ 3 A 11 H
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| i HRS-OTAP Demo |

MCUXpresso IDE - Quickstart Panel
_oE | Mo project selected

+ Create or import a project

. Mew project...
. Import SDK example(s)...

2 Import project(s) from file system...
26. Quickstart Panel #1H

= 4=
4. XNif frdamkw36 B#5,.
B 50K Import Wizard 8] X
~
@) Please select atarget device and a board
: . -
. Board and/or Device selection page
~ SDK MCUs Available boards 1| &
MO el DK Please selactan available bosrd for your project.
NXP MIOW36751 2004 type to ffter |
v
@ <Back Next > Einish Cancel
5 kY Ry 5
27. RBREEUE

5. HERPIZARIE D N otac_att” , SRS TE “wireless_examples-> bluetooth-> otac_att-> freertos” 1% 4% freertos M H ., =
“Finish”#&41,

# OTAP &R RS A Bl Bluetooth LE JMEIRE A, FK 40, 2020 £ 3 A 11 H
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| Wit HRS-OTAP Demo |

B8 50K Import Wizard o x

¥, The source from the SDK will be copied into the workspace. . @
If you want to use linked files, please unzip the 'SDK_2.x_FRDM-KW36' SDK. F N
= "
. Import projects

Project name prefix; | frdmiw3s 4L | Project name suffix: @

Use default location

C:\Users\Edgar\Documents\MCUXpressolDE_11.0.0_2516\workspaceifrdmiw36 Browse...
Project Type Project Options
@CProject 1 C++ Project () C Static Library () C++ Static Library SDK Debug Console @ Semihost (O UART  Example default

Copy sources

[ Import otherfiles

| 2 MR BB

Description Version
- fresrtos
.
@ < Back et > Cancel

28. ETEX SN OTAP HFwWM A

6. REFMEE :
a. T B RXHKF#9“app_preinclude.h” T4 -

« SNEBINMERSE ( AT45DBO41E_c SMEBIATE ) |, ¥ “gEepromType”E LK
“gEepromDevice_AT45DB041E_c’.

« REBWESE (B L FlexXNVM B ) , ¥ “gEepromType” & 3 A “gEepromDevice_InternalFlash_c”

/* specifies the type of EEPROM available on the target board */
#define gEepromType_d gEepromDevice AT4SDB@41E_c

29. £ preinclude X EBFHEM T

b. # % MCUXpresso IDE HEy“Project->Properties”s %% Z|“C/C++ Build->Settings->Tool Settings->MCU Linker-
>Miscellaneous" &

- SMBWRNESE |, EEMemory details’E OB E B 30 FiRHFER.

Flash PROGRAM_FLASH Flash 0:2000 079800 FTFE_2K_PD.ch
Flash NVM_region Flash2 076200 014000 FTFE_2K_PD.ch
Flach FREESCALE_PROD_DATA Flash3 071800 0800 FTFE_2K_PD.ch

30. EEIMNBEMNTE

- ABRELZE , FEMemory details"EH OB E A 31 Fi RN FER.

Type Name Alas Location Size Driver

Fash PROGRAM_FLASH Flash 020 0380 FIFE 2 PD.c
Fiosh TNT STORAGE s Gae 534000

Fosh NVMregion Flah ) 0000 FIFE 3K PO o
Flosh FREESCALE PROD.DATA.  Flashd oae 0800 FIFE A PD.ce

31. BEABEMNGE

7. BEAWETE, BWHERSZ ‘FRDM-KW36"#)R L
W, BELELNRF LREEHEET OTAP B K, BAUSKRSSEEEHERELGESR.

# OTAP &R RS A Bl Bluetooth LE JMEIRE A, FK 40, 2020 £ 3 A 11 H
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| Wit HRS-OTAP Demo |

5.2 flE—/ HRS-OTAPS-Record & & E 1 k4

1. 1€ MCUXpresso IDE A Z % It A4 B HRS-OTAP demo. A LS HIFE N Z R R Z IR E] MCUXpresso THEX, &R
HEEE |, fi“Copy’ RAE IR R,

. MCUXpresso IDE Project Import oy

d% Are you sure you want to import the following projects?
9 'G\frdmlow36_hrsotap_wireless_examples_bluetooth_hrs_freertos'?

32. £ MCUXpresso TEXS X\ HRS-OTAP demo

2. ITFF ITEX linkscripts 3X#FR H iy “end_text.|dt"$EZ2ZIZA |, 32 B 33 M E , BIBRFILL"M“BYTE" . REEL
¥i# SREC BBk EFRBEREN , 7HFELDIR,

/* Remove this section to keep the pym section on writting the dewvice */
NVM
1
B
. = ORIGIN(NWVM_region) + LENGTH{MWVM_ regiocn) - 1;

B

T » NVM_region

33. EEEEEY

3. BEHAWEWE,

4. £ IERXFBREF Binaries’B¥r. AR .axP X , %2 Binary Utilities->Create S-Record” %M. S-Record X4 R127E T4
XA “Debug” X #HXkH , FREN“s19%

# OTAP &R RS A Bl Bluetooth LE JMEIRE A, FK 40, 2020 £ 3 A 11 H
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| Wizt HRS-OTAP Demo |

[f5 Project Explorer 52 | &, Peripherals+ [ilf Registers 3% Faults

v 25 frdmbkw3 6_hrsotap_wireless_example
@ Project Settings
v ﬁb Binaries
#@: frdmkw36_hrsotap_wireless_ex
[l Includes
= CMSIS
2 bluetooth
# board
2 drivers
& framework
2 freertos
2 source
& startup
2 utilities
= Debug
(&= doc
5 (= libs
£

) Quickstart Panel §3 (%)= Variables
- MCUXpresso IDE - Quick
\_1oE | Project: frdmkw36_hrsotap_wireles

~ Create or import a project

o .Newprcject...
A
/ almpc:rtSDKexample(s]...
® Import project(s) from file sysl

~ Build your project

=R 4 Build

#;‘3 Sfrdmkw38_hrsotap_wireless_examples_k

®

¥ 0

7]

Mew

Open
Open With

Show in Local Terminal

Copy
Paste

Delete
Move...

Rename...

Import...
Export...

Build Project
Refresh

Run As

Debug As
Profile As
Utilities
Binary Utilities
Tools

Validate

Run C/C++ Code Analysis
Team
Cornpare With
Replace With

Properties

Ctrl+C
Ctrl+V
Delete

F2

F5

Alt+Enter

Create hex

Create binary
Create S-Record
Disassemble

ELF Information
Size

Strip debug symbaols

Process symdefs file

34. fI2 SREC X

5. BERKNIHFSNEEEFIH,

5.3

2l — ™ HRS S-Record &8k EH B4+

1. #TFF MCUXpresso IDE. # &“Quickstart Pane’#L E B9 “Import SDK example(s)" &M , ¥ & Mg FKIEFE, N
frdmkw36 B#%.

2. 1 examples XAREHE N ‘hrs” FH £ “wireless_examples->bluetooth->hrs->freertos” %% freertos T E , B8 T “Finish”i&

o

# OTAP &R RS A Bl Bluetooth LE JMEIRE A, FK 40, 2020 £ 3 A 11 H
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| Wit HRS-OTAP Demo |

B8 50K Import Wizard

If you want to use linked files, please unzip the 'SDK_2.x_FRDM-KW36' SDK.
. Import projects

Project name prefix; | frdmkw3é LL | Project name suffic:

Use default location

C:\Users\Edgar\ Documents\MCUXpressolDE_11.0.0_2516\workspace\frdmkw36

Project Type Project Options
@CProject () C++ Project () C Static Library () C++ Static Library SDK Debug Console @ Semihost (O UART | Example default
Copy sources
Import other files
Examples

1, Thesource from the SDK will be copied into the workspace. } .

| 2 MR BB

Browse..

[hes |

Name Description
~ [ = wireless_eamples
v [ £ bluetooth
~ @ E hrs
= bm
= freertos

Version

Cancel

35. #TEX SN\ HRS I H

3. £ MCUXpresso TEX T FF R4 T H“app_preinclude.h’ 34, #E“cPWR_UsePowerDownMode”EH B HEEHH

T, KPRARBHK , BESTHEBTHIA OTAP bootloader REKITER T BRAEH o

/* Enable/Disable PowerDown functionality in PwrLib */
#define cPWR_UsePowerDownMode 0

4. % E“Project->Properties->C/C++ Build->MCU settings”s BB U TFFERHREE R,

Flash PROGRAM_FLASH Flash 0x2000 0x79800
Flash MNVM_region Flash2 0x7bB00 024000
Flash FREESCALE_PROD_DATA Flash3 (x7f800 (xB00

36. ERAF

FTFE_2K_PD.cfx
FTFE_2K_PD.cfx
FTFE_2K_PD.cfx

5. HANITERX, FE“linkscripts”3X#% |, @HE RN “main_text_section.|dt" S5 #R X ., ATLAM OTAP & i SDK #1T

S HIAKE,

# OTAP &R RS A Bl Bluetooth LE JMEIRE A, FK 40, 2020 £ 3 A 11 H
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| Mix HRS-OTAP Demo |

v = frdmbkow3 &_wireless_examples_bluetooth_hrs_freertos
€ Project Settings
_ |EI-|' Includes
5 CMSIS
. 2 bluetooth

v 22 board

y 22 drivers
- 2 framework

. 2 freertos
v 2 linkscripts
# end text.ldt
I# main_text_section.|dt I
#F main_text.ldt
# symbols.|dt
y 22 source
. 8 startup
- B utilities
(= doc
= libs
B 37. SNEESHA

6. ITFF TEXHH linkscripts LR “end_text. [t $EZ=8MI A, REI B 38 FrnLE , HHIBRFILL"F“BYTE"EH,

/* Remove this section to keep the nym secticn on writting the device */
NVM

1
N
. = ORIGIN(NVM region) + LENGTH{NVM_region) - 1;

BT

} > NVM_region

38. MR

7. E“framework” 34 R iN“OtaSupport” X4 R K H 30k, [ “framework-> Flash” X4 R iN“Externa” 3 4% & H 304+,
ZH R IR OTAP RS FIERRS S A HRS RHEREM T AT K.

8. BEHWEWME,

9. EIEXF BRI Binaries’®r. AR .axP X4, EZE“Binary Utilities->Create S-Record’#& 3, S-Record X4 REFEETL
EXHH“Debug’ XX F , FEBEN“s19%

10. BEZXHESANEEERF,

# OTAP &R RS A Bl Bluetooth LE JMEIRE A, FK 40, 2020 £ 3 A 11 H
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5.4 it HRS-OTAP #H4

B2 B 39, FRDM-KW36 B8 OTAP BF i # , OTAP B M OTAP iR E: ( BEEFH )

BERURGEES | ZHEEBE HRS-OTAP demo. FiX#5 , FRDM-KW36 B2 F# , L ERE HR IRE2BEH OTAP BRE S
WETEBE. N THBE T ASETH KW36 IRZ R4 , L% HRS-OTAP &E#ZE] OTAP RS , HiERMNES HRS REIH
BUEEH. EFE , TH4EEERRYS , B LXBREARTPREE OTAP RFH.

HRBIEENE OTAP RN EEM., BRAXNEIZANZEES OTAP RSMRFEMNIIEE | HAEFARMBEH KW36 E

AT HARTTHOMARE

o

| i HRS-OTAP Demo |

First Update (HRS-
OTAP)

FRDM-KW36 OTAP Client profile

OTAP Client Software

Smartphone OTAP Server

Software Update for Client

OTAP Client Software

Second Update
{only HRS)

OTAP Client Software

FRDM-KW36 HRS-OTAP profile

Smartphone OTAP Server
Software Update for Client

KW36 can not request
another update from
the server since OTAP
service was not
integrated in the
software update. It
shows the importance
of integrating OTAP in
the software update.

FRDM-KW36

HRS profile

Smartphone OTAP Server
Software Update for Client

39. BUGHTHNE

1. ¥TFF loT Toolbox App , R/F%$E OTAP demo., MEH‘SCAN'FHBAHEESENBW R,
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| i HRS-OTAP Demo |

E &

IoT Toolbox

-

Cycling Speed Running Speed

E Ghungen Themamete:

:. Preaieniny Biscons
412

N

MFL
O

40. loT Toolbox #0

@

g
]
i
.

@

gt B

-
]

H
3

Witk LART

D

2. T FRDM-KW36 R L&Y ADV 24 ( SW2 ) FFiaT 5,

3. BAUS‘NXP_OTAAEZMIERE, ARE , OTAP BOKERELNEREFINL,

HE 8
& loT Toolbox

BES
¢ 10T Toolbox

OTAR OTAR

-

File Marne

File Version

File Size

Status.

File Information

File nan londed

Firmware Update &
[ — ]

Taatum: Conndcted

41. E$& OTAP FFimnfl OTAP FR558%

4. BH‘Open”iZfl H# £“HRS-OTAP'SREC X .,
5. B#H“Upload” Bz, FRFHINVEEE T,
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| i HRS-OTAP Demo |

BE& 30 % 2 L1048
loT Toolbox

DISCOMNECT

OTAP

-

File Harme

File Versian

File Siza

Status

File Information &

FSL BLE OTAP D Iruisge Fila

D 1111 141000005

V3 TIAB0ITS kb

Walad Filg

{ =3 )

Firmware Update &
o EErre—

. B
b ¢

Status: Conmecied

42. ¥ OTAP EFImEH RN HRS-OTAP

6. Z13/L¥4h , E3 OTAP bootloader ERET BB HIHE , HRS-OTAP MARKF L HFE3 ( RGB LED 214 ) .

7. 3T FRDM-KW36 #R £# ADV 4 ( SW2 ) FF#8T 1. loT Toolbox HJ HRS #1 OTAP R FATEF & A AR N B iZig % |
REZ B NNXP_HRS_OTAP”, HRS H OTAP R AR FEF A AR F ol E A #H TR E,

43. MARFEHRNE HRS-OTAP &%

8. ¥ HRS-OTAP 8% 5 OTAP FHLRARFEEEXR, FH ‘HRS'SREC XHEH 4.

9. f#/A HRS-OTAP , EH1i8%Z ¥ —i HRS, & FRDM-KW36 4R L8 ADV 124 (SW2 ) , FFIA &, DUE , RENB
FRE“NXP_HRS”, ¥%18% 5 HRS IoT Toolbox app & , HRIIEREEE T1E,
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| i HRS-OTAP Demo |

B 44. HRS BN BB Z

-]
& loT Toolbox

Heart Rate
|'r'd'i:'5]i‘li's—
loo:s0 37 20003
lurbanded

57 dBm

10T Toolbox

Hean Aagte

St Connected

158

bpm

T4 ¥ & L1054

DISCOMNECT

Sensor Location

Chest
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