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1 Building the Binaries
This section details the required steps for obtaining the binary files for usage with the boards.

NOTE

In order to be able to build any of these packages you need a copy of the
IAR Embedded Workbench for ARM® version 9.30.2 or higher or
MCUXpresso Integrated Development Environment version 11.6.0 or
higher. This connectivity software package does not include support for any
other toolchains.

The packages must be built with the debug configuration in order to enable
debugging information.

This package includes various demo applications that can be used as a starting point.
The next section presents the steps required for building the connectivity test application. All
applications can be found using the following placeholders for text:
e <connectivity path> : represents the root path of the SDK package
o <board> : represents the target board for the demo app, e.g. “kw45b41zevk”
e <RTOS>: represents the scheduler or RTOS used by the app, can be “bm” or “freertos”
e <demo_app> : represents the demo app name
e <IDE>: represents the integrated development environment used to build projects and can be
“iar” or in the case of MCUXpresso IDE it can be ignored
The demo applications general folder structure is the following:
<connectivity path>\boards\<board>\wireless examples\genfsk\<demo app>\<RTOS>\<IDE>\

Kinetis Generic FSK Software Demo Application Build Example

Selected app: connectivity test
Board: kw45b41zevk or k32w148evk
RTOS: FreeRTOS

Resulting location:

<connectivity path>\boards\kw45b41zevk or k32w148evk
\wireless_examples\genfsk\connectivity test\freertos\ <IDE>
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1.1 Building and Flashing the Kinetis Generic FSK Software Demo Applications
using MCUXpresso IDE

Step 1:
Drag and drop the installed package into the MCUXpresso Installed SDKs window.

Step 2:

Import the SDK examples into Workspace.

B8 workspace - MCUXpresso IDE

- O X
File Edit Mevigate Search Project ConfigTools Run RTOS Analysis Window Help
Sr-HE®-4-idPi@inpuErze2ISRpHEax2Ric @0l le R HtH -0- Q- @ - RETH-F- 0002
Q iE[A
[ Proje.. % 1ili Regis.. A% Faults & Perip.. = 8 = B Iz Outline X (3 Global Variables =g
BT E% B E There is no active editor that provides an outline.
There are no projects in your workspace.,
To add a project
B8 Creste s new MCUXpresso IDE C/C++ project.
B8 Import examples from SDK.
[ Create a project...
a1 Import projects...
() Quickstart... X (x=\Variables 9 Breakpoints = B @ Inst. x []Pro.. [f Pro.. ECon. MTer. [mim.. G@Deb. % Offli. = H [J Memory X (x= Heap and Stack Usage = A8
C-@®eu|O wy e [ o | ]| (BB 5 - 8
~ Monitors
. I
MCUXpresso IDE - Quickstart Panel @ Installed SDKs @&
(Ciee) Mo project selected )
To install an SDK, simply drag and drop an SDK (zip file/folder) or an SDK Gt repositary into the Installed ST
~ Create or import a project Installed SDK= _Available Boards | Available Devices|
oy B Hew project.. Name, SDK Version Manifest Version  Location
Import SDK example(s)... [ £ SDK_2.x_KW4SE41Z-EVK 2122 3,100 &
® Import project(s) from file system...
~ Build your project
- v
< > < >
Oitems selected O NXP KWASB41783000A* (lwd5bd. . ertos)

Figure 1: Installed SDKs
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Step 3:

Select the board, then the desired example(s):

3 SDK Import Wizard

(D) Importing project(s) for device: KW45B41783xxx A using board: KW45B41Z-EVK

NP =&

. Board and/or Device selection page

= S5DK MCUs . Available boards

MCUs from installed SDKs. Please click

above or visit mcuxpresso.nxp.com to
obtain additional SDKs.

Please select an available board for your project.

| Supperted boards for device: KW43B41Z83xxx A

B 1| &

MXP KWA3BNZ8 3 A

v KWk
KW45B41783xxx A

Selected Device: KW45B41783xxA using board: KW45B41Z-EVK
Target Core: cm33

Description: Ultra-low power, Highly Secure, Bluetooth LE 5.2 Wireless MCU with CAN-FD.

SDKs for selected MCU
MName SDK Version  Manifest Ve... Location
B8 SDK_2.x_KW4SBHZ-EVK  2.12.2 (stagel’ 3.100

B <Common>\SDK_2_12_2_KW45B4

< Back

Finish

Figure 2:

Select the board
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3 SDK Import Wizard

/1y You have selected 2 projects to import.

The source from the SDK will be copied into the workspace, If you want to use linked files, please unzip the 'SDK_2.x_KW45B41Z-EVK! SDK.

. Import projects

Project name prefix: | lkwd5b41zevk

% | Project name suffix:

Use default location

Location: | C\Usersynxa30358\Documents\MCUXpressol DE_11.6.1_8255\workspace' kwd3bd1zevk

Project Type

C Project C++ Project C Static Library

Project Options

Browse...

SDK Debug Console () Semihost (O UART (@) Example default

Copy sources
Import other files

ta| @ % | B E

Examples
| type to filter |
Mame Description Version
» [0 = cmsis_driver_examples
=
> [ E component_examples
=
> [] £ demo_apps
> [0 E driver_examples
5> [ E rtos_examples
5 [ £ trustzone_examples
=
w [W] = wireless_examples
> O E ble_controller
> O £ bluetooth

=]

= genfsk
v = connectivity test
v

Z bm

&}

Sh connectivity_test_bm
i = freertos
§=ﬂ connectivity_test_freertos

» [ £ reference_design

The connectivity test application is a simple demonstration program based on the MCUX...

The connectivity test application is a simple demonstration program based on the MCUX..,

Next >

Enish || Cancel

Step 4:

Figure 3:

Build connectivity _test project (Right click->Build Project)

Select the example(s)
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B8 workspace - MCUXpresso IDE — a %

File Edit Navigate Search Project Configlools Run RTOS  Analysis Window Help

BRI ®-R-BdOBRiuplaN 2SR blER2RSBOD LI G- HH-0-Q-i® - ET

R TR KR Q ig|A

[ Proje.. 3 i Regis.. 4§ Fauls & Perip.. = B = B % Outline X (- Global Variables =8
= <"«==:> ? | # % | . A There is no active editor that provides an outline.

5 I8 kwd5b41zevk_connectivity_test_bm <Debug> |
» oo kwd3b41zevk_connectivity_test_freertos

@ Building project...

Invoking Command: make -r -j& all

Id Project o X

[] Always run in background

Run in Background Cancel Details > >

() Quickstart... X (:)=Variables % Breakpoints = B [{flinst. [JPro.. [2Pro.. BCon.. x @Ter. [gim.. EDeb.. L Offli. = B [ Memory X (x)=Heapand Stack Usage = 4
x| ¢g M- &S0 mg e O ot || B B - 8
) ~ COT Build Console oA Tzevk_connectiiy test bm] Montors . 3¢ 1,
MCUXpresso IDE - Quickstart Panel arm-none-eabi-gcc -std=gnuds -DCPU_KWASBA1ZB3AFTA -DSDK_DEBUGCONSOLE=1 -DSDK_D ~

e Project: kw45b4Tzevk_connectivity_test_bm [Debu
o i Ll T T Building file: ../component/serial_manager/fsl_component_serial_port_rpmsg.c
& New project Building file: ../component/serial_manager/fsl_component_serial port uart.c

Tnvoking: MCU C Compiler
@ import SDK examples).. arm-nons-eabi-gcc -std-gnugs -DCPU_KWASEA1Z83AFTA -DSDK_DEBUGCONSOLE=1 -DSDK_D

& Import project(s) from file system... Invoking: MCU C Compiler
arm-none-eabi-gcc -std=gnud9 -DCPU_KWASB41Z83AFTA -DSDK_DEBUGCONSOLE=1 -DSDK_D
~ Build your project Finished building: ../device/system_KW45B41783.c
v v
< > < >
(25 kwd3b41zevk_connectivity_test_bm : Build Project: (30%) B S O NXP KWASBATZB30c A" (kwdSb..t bm)

Figure 4: “connectivity_test” bare metal build
Step 5:
Click the “Debug” button to flash the executable onto the board.

[ workspace - kwd5b41zevk_connectivity_test_bm/source/connectivity_test.c - MCUXpresso IDE - O x
File Edit Source Refactor MNavigate Search Project Configlools Run RTOS Analysis Window Help

iO-HRl ®-& & Bin|prlEXeeSR(blEIRRSBODL I R B -0 - Q- @I JRE T
v Fleor oD o ®m|[K
[ Proje.. 3 Wi Regis.. % Faults & Perip. = B [g connectivity teste X =8 Outline 3 (%)= Global Variables =8
ESY % @8 38 . . - . B Bl R e % 8
e lowdShA1zevk_connectivity_test_bm <Debug> ~ :zg static OSA_TASK_DEFINE(start_task, gMainThreadPricrity_c, 1, gMainThreadStackSize c o start task(void®) : void Py
> @ Project Settings 3616 int main(void) &€ os_thread_def_start_task : const osa_task_def_t
> 13’ Binaries 362 { @ main{veid) : int
5 @) Includes 363 /*init 0SA: should be called before any other 0SA API*/ ® App_Thread(uint32_t) : void
5 (5 CMSIS ;E; 05A_Init(); A Blehpp Handlek id*, button_callback_message
> S Bless (i - 5
> 2 XCVR 256 BOARD InitHardware(); /5 l?la—\pp_Handlak '|cl , button_callback_message,
> (2 board 257 A App_KeyboardCallBack(uint8_t) : void
> [ compenent v 358 #if defined(KW45B41Z83 SERIES) || defined(KW45B41782 SERIES) || defined(K32W1488 SE| ® App_HandleEvents(osa_event flags_t) : void
< BmiE N 369 PLATFORM_InitGenfsk(); ® % App_UpdateUartData(uintd_t*) : void
= = . = = ZZE #ElsgPP_Inl.tSEr'qus(); ® ° App_InitApp() : app_status_t
& Quickstart... 3 ()= Variables @g Breakpoin... =] iy APP_InitHardware(); .: App_GenFskReceiveCallback{uint® t*, uint16_t, uint6d_
L3 sendif © 9 App_GenFskEventNaotificationCallbackigenfskEvent t,
B New project.. a7 - , . . 7 . 7 v © © App_SerialCallback{void", serial_ manager_callback_m

® Import SDK example(s)... < ’ < ’
& Import project(s) from file system... ins.. EPro.. [f Pro.. BlCon. ¥ MTer. [mIm.. EDeb. @ Ofi. = O [ Memory X (- Heap and Stack Usage = B8
~ Build your project X/ LG BE-EE 2D -0 wy e [ | 2] BB 55 - 8
COT Build Console [kw45b412evk_connectivity_test_bm] Monitars ;
O % Build FRUGL_ LA A o a0 B RO . euA - e fd
SRAM: 21064 B 111 KB 18.53% (o)
& Clean RAM_VECTOR_TABLE: @ Gb 1 KB 0.00%
. rpmsg_sh_mem: 8 GB 6 KB 2.00%
+ Debug your project ~ @~ Bl Finished building target: kwdSbdlzevk_connectivity test_bm.axf
Performing post-build steps
. arm-none-eabi-size "kw4sb4lzevk_connectivity_test_bm.axf"; # arm-none-eabi-ob
e T P i
< > < >

| ‘ | Refresh SDK Repository... (86%) T O NXP KWASBA1Z83A” (kwdSb..t bm)

Figure 5: “connectivity_test” Debug
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1.2 Building and Flashing the Generic FSK Software Demo Applications using
IAR

Step 1:

Navigate to the resulting location in either the connectivity software installation directory or the cloned
application root directory.

Step 2:
Open the highlighted IAR workspace file (*.eww file format):

I = | iar - [m] *
Home Share View v 0
« A <« boards » kwd43bdlzevk > wireless_examples » genfsk » connectivity_test » bm > dar » v | O S Searchiar
~
Name Date modified Type Size
s+ Quick access
debug 1PM File folder
@ OneDrive - NXP settings File folder
O This BC D Backup (1) of connectivity_test_bm.ewd EWD File 108 KB
o D Backup (1) of connectivity_test_bm.ewp EWP File 128 KB
I? MNetwork D Backup (1) of connectivity test bm.ewt EWT File 250 KB
D Backup (2) of connectivity_test_bm.ewd EWD File 108 KB
D Backup (2) of connectivity_test_bm.ewp EWP File 128 KB
D Backup (2) of connectivity_test_bm.ewt EWT File 250 KB
D Backup of connectivity_test_bm.ewd EWD File 288 KB
D Backup of connectivity_test_bm.ewp EWP File 105 KB
D connectivity.icf ICF File 21KB
D connectivity_test_bm.dep DEP File 1KB
D connectivity_test_bm.ewd : EWD File 110 KB
D connectivity_test_bm.ewp )23 &:18 PM EWP File 130 KB
connectivity_test_bm.ewt 6:18 PM EWT File 250 KB
E connectivity_test_bm.eww I /4 4:44 PM |AR IDE Workspace 1KE
16 items =S|

Figure 6:  “connectivity_test” IAR demo project location
Step 3:

Choose between Debug and Release configurations in the drop-down selector above the project tree in
the workspace, as seen in Figure 2.
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e connectivity_test_bm - AR Embedded Werkbench IDE - Arm 9.32.1

File Edit View Project CMSIS-DAP Tools Window Help
) Y [ — | IC |

ity_test_bm - debug

M board
B CMSIS

Bl compaonent

M device

B doc

B drivers

W framewark

B genfsk

B romgr

B pmsg_lite
isecure—subsystem
B source

H startup

 utilities

XY

connectivity_test_bm

Figure 7: Select the desired configuration (Debug or Release).

° connectivity_test_bm - IAR Embedded Workbench IDE - Arm 8.32.1
File Edit View Project CMSIS-DAP Tools Window Help

D@ = 80 O5C [ -«

Files & .
B ® connectivity_test_bm - debug * v
M hoard

= W CMSIS

B component

B device

Hidoc

M drivers

B framework

= & genfsk

B source

B startup

B utiliies

B Output

+H &

Bobe

&
L N

Figure 8: “connectivity test” — IAR workspace

Step 4:
Build the project.
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@ connectivity_test_bm - |AR Embedded Workbench IDE - Arm 8.32.1

File Edit View Project CMSIS-DAP Tools Window Help
= oo W) [

debug -

Files &+
2 lconnectivity_test_bm - debug L
M hoard Options...
MBS
B companent Reake
M device Compile
o wewsw
W drivers T

- ean
B frarmework
i genfsk C-STAT Static Analysis >
B mcmgr
H rprmsg_lite Stop Build
M secure-subsystem
M source i ’
B startup Remove
W utilities
B XOVR Rename...

Version Control System >

Open Containing Folder...

connectivity_test_bm

Fila Dranarticc

Figure 9: Build “connectivity_test” bare metal application
Step 5

Make the appropriate debugger settings in the project options window:
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Cateqgany:

Options for node "connectivity_test_bm"

General Options
Static Analysis
Runtime Chedking
C/C++ Compiler
Aszembler
Output Converter
Custom Build
Build Actions
Linker
Simulator
CADI
CMSIS DAP
GDE Server
Tet
J-Link/J-Trace
TI Stellaris
Mu-Link
PE micro
STLINK
Third-Party Driver
TIMSP-FET
TLXDS

Facton Settings
Setup  Dowrload Images  Multicore Extra Options  Flugine
Driver Run to
J-Link/J-Trace |mair1
Setup macros
[ ] Use macro file(s)
Device description file
[ ] Ovenide default
| ] | | Cancel

Figure 10: Debugger Settings for “connectivity test” project

Step 6:

Click the “Download and Debug” button to flash the executable onto the board.
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o connectivity_test_bm - IAR Embedded Workbench IDE - Arm 9.32.1

File Edit View Project CMSIS-DAP Tools Window Help

AP aE e B [ = ) + *
D Download and Debug (Ctrl+D)
debug Download the application and start
the debugger
Files L |
board

B CWSIS

B companent

H device

M doc

B drivers

B framewinrk

i genfsk

M rncmgr
 pmsg_lite

H secure-subsystem
M source

B startup

i utilities

W XCWR

conneclivity_test_bm

Figure 11: Download and Debug the “connectivity_test” application
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2 Hardware Setup

The hardware setup in this example uses a kw45b41zevk development platform, shown in the figure
below:

1 .
SN SCH-43249 A
N 700-46249 X1

|

LR > V‘ﬁ

Figure 12: kw45b41zevk board
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3 Example: Running the Connectivity Test Demo Application

The Generic FSK “connectivity test” demo application requires a serial terminal program to connect to
the boards. For this example, Tera Term was chosen.

Step 1:
Load the applications on the boards using MCUXpresso by clicking “Debug”.

5 (3 secure-subsystem
~ (2 source

5 [8 spp_preinclude.h

> [g app_services_init.c

> [0l 2pp.h

> [ connectivity test.c

> [h] connectivity test.h

5> [B] gen_fsk_tests_states.h

~ Miscellaneous

& Edit project settings

- MCUXpresse Config Tools=>
(3 Quick Settings>>

I
(]

| Build all projects
<

> [0l app_preinclude_common.h

Terminate, Build and Debug

- workspace - kwd3b41zevk_connectivity_test_bm/source/connectivity_test.c - MCUXpresso IDE - O x

File Edit Source Refactor Navigate Search Project Configlools Run RTOS Analysis Window Help

w2 -] -& Bia|pl@22iIdpl@xkS@0h /e -t -0- Q- i@y - AE

H-Fl-er oo Q ®IK

[ Proje... 3 ¥ Regis.. 4 Faults & Perip.. = B 3% Debug X B % |i* 8 = B 5= Outine X (- Global Variables =8

EE T ® % @@~ § »M» P Thead#1 1 (Suspended: Breakpoint) » = main() at connectivity_test.c362 Oxblc LW e ¥ 8

» 2 memgr *  [£ connectivity testc % [g] fsl_os_abstraction_b... [£) fsl_companent_generi... [£] 0x14816fdc = B8 & ghppldicTaskld : osaTaskld_t "
> (2 rpmsg_lite 50 ~ & mRxBufferBytesAvailable: uint32_t

= int main(void)

2
63 /*init 05A: should be called befere any other 0SA API*/
64 05A_Init();
65
BOARD_InitHardware():
#if defined(Kw45B412Z83_SERIES) || defined(Kwa5B41Z82 SERIES) || defined(K32wW1438 SE|

PLATFORM_InitGenfsk();
APP_InitServices();

57
68
69
o
> [& gen fek tests.c Gl ) i % App_KeyboardCallBack{uints_t) : void
[T : uE“d';:P-I"nHEPd"EPEO‘ ® App_HandleEvents{osa_event flags 1) : void
() Quickstart.. X (0= Variables ©g Breakpoin.. = O 4 ® ° App_UpdateUartData(uint8_t7) : void
s (void)0SA_TaskCreate((osa_task_handle_t)s_startTaskHandle, OSA_TASK(start_task) © % App_InitApp() - app_status ¢
o [ e 2 5 e <chedsiene s © ° App_GenFskReceiveCallback({uint8_t", uint16_t, uinté4_
- osArstarrt() _ : oS App_GenFskEventMotificationCallback(genfskEvent_t,
fre) % Build g = ! ® 5 App_SerialCallback(void™, serial_manager_callback_me
& Clean o J*won't run here®/ A App_SerialCallback(void*): void
1 assert(@); o5 App_NotifyAppThread(void) : void
~ Debug your project -~ 1 2 return 8; v ot Azziﬂmgc;:a:k(vofm :Jmm =

@ins.. @Pro. [ Pro.. B Con.. X M Ter..

X

g Im.. EDeb.. %, Offii.
BEREE MO -&6

kw45b41zevk_connectivity test bm LinkServer Debug [C/C++ (NXP Semiconductors) MCU Application]  Menitors i 3¢ o

[MCUXpresse Semihosting Telnet console for 'kw4Sb4lzevk connectivity test bm

= B [ Memory X (x)=Heap and Stack Usage

@® 5 < startTaskHandle : uint32_t]]
+ start_task(void®) : void

® main_task(uint32_t) : void
® start_task(void®) :
&€ os_thread_def_start_task : const osa_task_def_t
® main(veid) : int
® App_Thread(uint32.1) : v
A BleApp HandleKe

A Blepy

id

oid*, button_callback_message,

0id®, button_callback_message,

-

m‘u‘muu| E‘%JG;D‘ -

&l

O NXP KW45B41Z83000A* (kwd3b...t b

Step 2:

Figure 13: “connectivity_test” application loaded

After loading the application check “Device Manager” to get the serial ports numbers.
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http://ttssh2.sourceforge.jp/

& Device Manager
File Action View Help
e @ Em B

v & NXL31128
i Audio inputs and outputs
9 Batteries
€ Bluetooth
[ Computer
57 ControlVault Device
s Disk drives
[ Display adapters
A Firmware
€ Frontline Test Equipment ComProbe:
f# Human Interface Devices
33 Imaging devices
¥ Jungo Connectivity
=2 Keyboards
.1 Memory technology devices
@ Mice and other pointing devices
[ Monitors
7 Network adapters
[ Portable Devices

W _Ports (COM & LPT
@ USB Serial Device (COM33;
= Print queues

[ Processors
7 Security devices

o) Smart card readers

B Software devices

i Sound, video and game controllers

<

S Storage controllers
Em System devices
§ Universal Serial Bus controllers

Figure 14: Device Manager serial port lookup

Step 3:

Using the port numbers specified in Device Manager, open a Tera Term instance and connect to the
device using the 115200 baud rate. To change the baud rate of the terminal go to “Setup-> Serial Port”
menu.

Tera Term: New connection

OTCPHP 127.0.0.1
History
Telnet &2
SSH SSH2

Other
UNSPEC

Port: | COM33: USB Serial Device (COM33)
L
Cancel Help

Figure 15: Select serial connection COM port
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Tera Term: Serial port setup

Port: COM33

Baud rate: 115200

Data: 8 bit
Parity: none
Stop: 1 bit

Flow control: none

Transmit delay

0 msecichar ‘0 mseciline

Figure 16: Setting correct baud rate

Step 4:

Start the applications by pressing the ENTER key. Any other key will display the logo screen again. In
addition to the logo, the XCVR and GENFSK SW versions used to build the application are displayed.
Note: the screenshots in the remaining document are used for illustration purpose and may slightly differ
from what you see in your terminal display.

™
m
Im
L
i
+
(]
{=]
]
+
[=]
3
[=]
T
i

# |

1t

Hit [

tHH

THHE
THHE
HiH
H# #
t# tHt

Generic FSK Connectivity Test Demo

SW versions:
R-

) REL_XCUR_RW618_2.@.11_RC3
Fea?f7438850f8816c6817127eb?hbeafABa2171 (Fri Oct 28 17:54:43 2822 +0208>
GENFSK:
REL_GENFSK_K4t1_4.@4.12 |
cf3141cab47d32daBechdfa?2b7?efa767f3027 (Mon Nov 21 14:36:28 2822 +B1688> !

—Press enter to start[]

Figure 17: Application after a reset
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T COM4 - Tera Term VT — O *
File Edit Setup Control Window Help

—Pressz enter to start
Connectivity Test Interface short cuts

for Tx operation
—Press [v»] for Rx operation
—Press [2] to increase mode (GENFSK. BLE> and rate
—Press [x] to decrease mode (GENFSK. BLE> and rate
—Press to toggle hetween fixed or per channel wvhitening <for BLE only?
—Press for channel up
-Press [w] for channel doun
—Press for Power up
—Press for Power doun
—Press to increase the Payload
—Press to decrease the Payload
-Press to increase the XTAL Trim value
—Press to decrease the XTAL Trim value
Thesze keys can be used all over the application to change
the test parameters

Select the Test to perform

-Press Continuous tests

—Press Packet Error Rate test
—Press Range test

—Press Adjust RTIC KTAL

—Press Adjust PLL numerator offset
—Press [?]1 Reset MCU

Mode RX,. Rate GENFSK 1Mhps, Whiten Fixed, Channel 42, Power 8, Payload 6. ¥talTerim 123>

Figure 18: Connectivity Test started

Follow the on-screen instructions to run each test. If a test needs a second platform, follow the steps
above to set it up.

The previous section demonstrates the basic steps to run a demo application. A brief description of the
Generic FSK Connectivity Test application is presented in the next chapter.
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4 Generic FSK Connectivity Test Application description

4.1 Default configuration

For the Generic FSK Connectivity Test application, the transceiver is configured to use BLE modulation
and bitrate, the packet processor matches advertising packets and the default channel number (after
reset) is set to 42 so the frequency matches the first BLE advertising channel frequency.

The whitener and CRC blocks are configured compatible with the first advertising channel of the BLE
protocol by default (whitening does not change per channel). As a direct consequence, the continuous
packet reception test is capable of capturing advertising packets. Note that when BLE mode is selected
along with per channel whitening, the whitening will be configured according to BLE standard allowing
the reception on other BLE channels too.

These configurations (except channel number, modes/rates and BLE whitening) are modifiable only at
compile time, but the hardware block requirements must be met in order to obtain valid settings. For
additional information, see the Generic FSK Link Layer API contained in this release package
(GENFSKLLAPIRM. pdf)

4.2 Runtime configuration

Runtime configuration is available in most menus. In addition, several continuous tests (that are not
using packet mode) can be configured while running. The parameters which can be updated at runtime
are:

e Mode: RX or TX

¢ Mode/Rate: GENFSK 250Kbps, GENFKS 500Kbps, GENFSK 1Mbps, GENFSK 2Mbps,
BLE LR 125Kbps, BLE LR 500Kbps, BLE 1Mbps, BLE 2Mbps

e Whitening: Fixed or per channel (the latter option has only an effect when BLE mode is
used)

e Channel: 0 to 127 (2360MHz + x*1Mhz)

e TX Power Level: 0 to 32 for “low power” and “high power” tables (power levels, not dBm).
Using “high power” table along with high indexes allows for higher transmission power.

e Payload: 0 to 63 (since default length field size is 6 bits)

The runtime configuration is updated using the shortcut keys and is applied before any test starts.
Typically, the possibility of configuring one of the parameters described above is signaled by the
presence of the parameters list.
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T COM4 - Tera Term VT — O *
File Edit Setup Control Window Help

Mode R¥. Hate GENFSK 1Mbps,. Whiten Fixed, Channel 58, Power 8, Payload 6, XtalTrim 12>

[t] Tx [=] Mode-sRate+ [c] FixsCh whit. [gl]l Ch+ [al Pu+
[»1 Rx [x]1 Mode-Rate-— [wl Ch— [s]1 Pu—

[n]l Pyld+ [d] HtalTrin+
[m]l Pyld- [f1 ¥talTrim—

Continuous Test Menu

-Press [1] Idle

—Press Burst Transmission using vandom—payload packets
-Press Continuwous Modulated Transmission 1's

—~Press Continuwous Modulated Transmission B's

~-Press Continuous Modulated Transmission pseudo—random
-Press Continuwous Unmodulated Transmission

-Press Continuous Packet Mode Reception

—-Press Continuous Energy Detect

—-Presz [pl Previous Menu

Mode R¥. Rate GENFSK 1Mhps, Whiten Fixed, Channel 58, Power 7, Payload 6. ¥talTrim 123>

Figure 19: Runtime configuration

The “Mode” parameter is not used directly, but some of the tests display different menus and have
different behaviors based on its value.

Similarly, the “Payload” parameter is considered only for some tests. The minimum size is set to 6
because these tests need to include relevant data in the payload.

4.3 Available tests

The Generic FSK Connectivity Test application contains several test suites. The available tests are
printed in the main menu, which is displayed after pressing ENTER on the logo screen.
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T COMS - Tera Term VT — O

File Edit Setup Control Window Help
Connectivity Test Interface short cuts

—Press for Ix operation

—Press for Rx operation

—Press to increase mode (GEMFSK. BLE)> and rate

—-Press to decrease mode (GENFSK. BLE> and rate

—Press to toggle hetween fixed or per channel whitening <for BLE onlyl
—Press for channel up

—Press [wl for channel down

—Press for Power up

-Press for Power doun

—Press to increase the Payload

—Press to decreasze the Payload

—Press to increase the XTAL Trim value

—Press to decrease the XTAL Trim value

Theze keys can be used all over the application to change
the test parameters

1
L]
H Zelect the Test to perform
1
L]

—Press [1] Continuwous tests

—Press [2] Packet Error Rate test
—Press Range test

—Press Adjust RIC XTAL

—Press Adjust PLL numerator offset
—Press [*]1 Reset MCU

Mode RH,. Rate GENFSK 1Mbp=s, Whiten Fixed, Channel %8, Power 7. Payload 6. ¥tallrim 122>

Figure 20: Connectivity Test main menu

4.3.1 Continuous tests

The Generic FSK Connectivity Test allows the user to: set the transceiver in several continuous TX
modes, send packet bursts with random payloads, receive and display packets that match the compile
time configurations of the packet processor and sample energy level on current channel.
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T COMS - Tera Term VT — O *
File Edit Setup Control Window Help

7. Payload 6, HtalTeim 123>

[t] Tx [=z]1 ModesRate+ [cl Fix~ Ch wh [q] Ch+ [al Pu+
[»1 Rx [x] Mode~Rate-— [wl Ch— [s1 Pu—

[n] Pyld+ [d] HtalTeim+
[m] Pyld— [f1 ¥talTrim—

Continuous Test Menu

gss [11 Idle
Burst Transmission uwusing random—payload packets
Continuous Modulated Transmission 1's
Continuous Modulated Transmission B's
Continuous Modulated Transmission pseudo—ral
Continuous Unmodulated Transmission
Continuous Packet Mode Reception
Continuous Energy Detect
Previous Menu

Mode R¥. Rate GENFSK 1Mbp=s. Whiten Fixed. Channel 5%8. Fower Payload 6. Xtallrim 120

Figure 21: Continuous tests menu

Edit Setup Control Window Help

File Edit Setup Control Window Help File

[t1 Tx  [ql Ch+ [al Pu+ [nl Pyldr o5t ion using random-payload packets
[r] Rx [w] Ch— [s] Pu— [m] Pyld— Continuous Modulated Iransmission 1's
- Continuous Modulated T ion B's
Gontinuwous Modulated Transmis n pseudo-random
CGontinuous Test Menu Gontinuous Unmodulated Tran.m ssion
Continuous Packet Mode Reception
Continuous Energy Detect
IL] Idle Previous Menu
12 5 Burst Transmission using xandun—paylnad packets
L3] Continuous Modulated Txan_‘m Mode RE. Channel 42. Power 8, Payload 6>
[4] Continuous Modulated Te n B‘
[5]1 Continuous Modulated Tl'a mission pseudo—wandom Packet Mode Rx started. Press [SPACE] to stop test
[6]1 Continuous Unmodulated Transmission
[7]1 Continuous Packet Mode Reception New Packet: u>DsBEavsnwlnDCZFBB1ED9?n5scnu1Dn E9FS2s |
[8] Continuous Energy Detect New Packet: BxDbBESYSERABAHeCDEABDZMCRY
[p] Previous Menu Now Paclos: BDEBES9BEMMBNCINI 2AFRSSCIIEDELIEIE9882F
New Packet: BxD6BESY8EABBA1AGAET?7D227ADESA3C71F257E
Mode TX, Channel 42, Power 8, Payload|18> New Packet: BxD6BES8YBEBABAGE2BC6?63IAB4DCCFAR1IB1ATAL
New Packet: BxD6BESYS8EABGAYLESACHFLFDEAPCA46ACEI?123
Packet Mode PRBS started. Press [SPACE] to stop test New Packet: BxD6BES898EBBBAG7667F4228F2C43EYEIF788D28
New Packet: BxD6BES?8H a2

File Edit Setup Cor Nind Help File Edit Setup Centrol Window Help

Continuous ED stopped. Press [ENTER] to continue -

Packet Mode PRBS stopped. Press
[£]1 Tx [gl Ch+ [al Pu+ [n] Pyld+
T —— T [»] Bx  [wl Ch- [s] P [m] Pyld—
[t] Tx [gl] Ch+ [al Pu+ [n] Pyld+
[+] Rx  [wl Ch- [s] Pu- [m] Pyld-
Continuous Test Henu
Continuous Test Menu
ldle
Burst Transmission using random—payload packets
Idle Continuous s
Burst Transmission using mandom—payload packets Continuous
3 Cont inuous on 1's Continuous ion pseudo-randon
Cont inuous s Continuous o ion
Cont inuous Hi mi s 21 Continuous Packet Hode Reception
Cont inuo r 181} Continuous Encrgy Detect
Cont inuo Previous Henu
Continuous Energy Detect
Previous Hanu

Mode TX. Channel 42, Power 8 Payload 18> Mod 1°s[] ad

Figure 23: Testing energy detect and continuous modulated TX with 1’s pattern

The figure above shows that during a continuous TX (modulated or unmodulated) the power level can
be adjusted while running the test. By varying this parameter, the results of the energy detection test will
differ.
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4.3.2 Packet Error Rate test

To execute the PER test, a second platform is needed. One of the platforms must be set in RX mode (by

pressing “r”’) and the other in TX (by pressing “t”).

The TX mode displays several consecutive menus for configuring number of packets to be sent and

minimum delay between packets. The payload includes 6 bytes of test-related data. If the payload size

(configured using shortcut keys) is greater than 6, the payload is padded with additional data. The test is
carried out on the configured channel, at the configured power level.

The RX mode displays a single menu which describes how to start and stop the test. For each PER
packet, the test prints the packet index, the received packet index, RSSI and a 32 bit timestamp.

File Edit Setup Contrel Windew Help

Mode TH. Channel 44, Power 15, Payload 63>

[£] Tx  [ql Ch+ [n] Pyld+
[¥] Rx  [wl Ch- [nl Fyld-

PER Tx Test Menu

Choose the amount of packets to send:
1] - [1] - 25~ Packets
[3] - 588 Packets
[5] - 2080 Packets
Packets [?71 - 16608 Packets
[8] - 65535 Packets

FPress [pl Previeus Menu

Mode TX. Channel| 44.)Power 15. Payloai 62,

giease type TX interval in miliseconds ¢ > 6 ms > and press [ENTER]

File Edit Setup Control Window Help

1T Continuous tests

21 Packet Error Rate test
31 Range test

1 Reset MCU

Channel 42, Power 8. Payload 6>

[t] Ix  [Lql Ch+ [n] Pyld+
[r] Bx  [wl Ch- [ml Pyld-

| PER Rx Test Menu |

ace barl to start/stop Receiving Packets

Mode RE, Channel{ 44, Power 8. Payload 63
[PER Test Rx Running
l -

Figure 24: PER test configuration

The 6 milliseconds constraint in the PER TX test is not related to the Generic FSK functionality. It only
allows the RX test to print packet related information immediately after the device receives a packet.

[Ele Edit Setup Control Window Help

Packet
Packet
Packet
Packet
Packet
Packet
Packet
PER Tx DONE

Press [ENTER] to go back to the PER Ix test menu []

File Edit Setup Control
. Packet i 85 . Timestamp: 721254862
. Packet i : B6. . Timestamp: 721262345
. Packet i : 872. I Timestamp: 721278628
. Packet i B . Timestanp: 721278989
. Packet i B : 1 21287193
. Packet i B : :

. Packet i B .

. Packet i B D1 721312041

Window Help

. Packet i - . s 7213208324

. Packet i - - : 721328687

. Packet i - - H

. Packet i - -

. Packet i - - Ti : 721353455

. Packet i - : 721361738
i amp: 721370821

[PER Test Finished

fucrage Rssi during PER: —43 dBn
Received 188 of 188 packets transmitted

Press [ENTER] to go back to the Per Rx test menull
—

Figure 25: PER test finished
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4.3.3 Range test

The Range Test is similar to the Packet Error Rate test. It also needs two platforms, one configured as
RX and the other as TX, and it has different menus for each mode.

This test runs a “send-confirm” routine, and logs on both sides the RSSI for each packet received by the

RX device.

The TX device starts the test by sending a packet with fixed payload length containing Range Test
related payload. Then it waits for a response from the RX device which contains the RSSI associated to
the aforementioned packet. If the RX device sends the response packet, the RSSI is displayed. If the TX
device does not receive the confirm packet, a “Packet dropped” message is displayed. When the test is
stopped, it displays the average RSSI and (on the TX device only) the number of dropped packets.

File Edit Setup Control Window Help

17 Continuous tests ’
[21 Packet Eeror Rate test

[t]l Tx [g]l Ch+ [al
[»1 Rx [wl Ch— L

! Range Rx Test Menu |

ce bar] to start/stop Receiving Packets
T1 Trevi

Mode R%. Channel 44, Power 8, Payload 6>
Range Test Rx Running

RESI = —44 dBm

File Edit Setup Control Window Help

[t] Tx [g] Ch+ [al
[»1 Rx [w]l Ch-

! Range Tx Test Menu |

[space bar] to start/stop Transmiting Packets
Lp1 PPFEVIOUS menu

Mode TX. Channel 44. Power 8. Payload 62>

Range Test Tx Running

RSSI = —44 dBnll oG

File Edit Setup Control Window Help

ffPacket Dropped
Range Test Tx Stopped

Average RSSI —4%9 dBm
Average RESI -49 dBm [Packets dropped 2

Range Test Rx Stopped

Press [ENTER] to go back to the Range Rx test menul] Press [ENTER] to go back to the Range Tx test menufl

Figure 27: Range test stopped (RX is stopped first, generating dropped packets)
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5 Generic FSK Link Layer

5.1.1 Overview

The Generic FSK Link Layer enables radio operation using custom GFSK (with configurable BT
product, modulation index and modulation filter coefficients), FSK or MSK modulation formats.

Generic FSK Link Layer also offers a highly configurable packet structure, variable bit rate transmission

and reception and packet processing.

The Generic FSK Link Layer provides the interface between the application and the Generic FSK Link

Layer Controller. The Generic FSK Link Layer allows a highly configurable packet structure, defining
the lengths, bit ordering and contents of individual packets fields, defining the start and end points for
whitening, CRC and some primitive parsing of the packet header.

The Generic FSK Link Layer also features a RAW packet transfer mode, bypassing most of the
hardware acceleration (with only preamble detect and network address match available), with the
limitation that only a maximum of 1027 bytes of data (including header and CRC if available) can be
received or transmitted. The 1027 bytes limitation does not include the preamble size and network
address size.

The Generic FSK Link Layer is also instantiable, enabling use of several configurations in the same
applications without the need to reconfigure when using one or the other. Important notice, only one
instance can send/receive data at a moment of time due to the fact that all use the same Generic FSK
Link Layer Controller.

The below sections provide some basic information on the Generic FSK LL APIS. For more details,
please refer to “GENFSKLLAPIRM.pdf”.

5.1.2 Initializing the Generic FSK Link Layer
There are three most important APIs to initialize the Link Layer and to allocate and free Link Layer
instances:

e GENFSK Init()

e GENFSK AllocInstance()

e GENFSK Freelnstance()

The GENFSK _Init() is the first API that the application must call to initialize the required GENFSK
task, instances and conditional variables. The Generic FSK Link Layer performs a low level
initialization during this process. The Generic FSK instances initialization is not performed here.

The application is required to include “genfsk_interface.h” to be able to invoke GENFSK_ Init().
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The GENFSK AllocInstance() API allocates a new GENFSK instance (if the maximum number of
available instances was not reached) and performs the GENFSK instance initialization and
configuration. If no configuration structure is passed for one or several parameters, then the default
values will be used. The application is required to include “genfsk interface.h” to be able to invoke

GENFSK_AllocInstance(). Refer to “GENFSKLLAPIRM.pdf” for more details.

The Generic FSK Link Layer does not provide an API to completely remove the Link Layer. There is no
API to kill or exit tasks created during GENFSK_Init() API. If an instance is no longer needed it can be
freed dynamically at any point of time using GENFSK _Freelnstance() APIL

5.1.3 How to use Generic FSK Link Layer APIs

After the Generic FSK Link Layer initialization and instance allocation, interaction with Generic FSK
Link Layer is the most important aspect for the application.

The Generic FSK APIs can be broadly categorized as shown in the table below:

Generic FSK API Category Description/Example

Configuration APIs These APIs allows the application to configure,
read or set values for various parameters on a
Generic FSK instance.

Example:

GENFSK RadioConfig()
GENFSK_SetPacketConfig()
GENFSK_GetPacketConfig()
GENFSK_SetCrcConfig()
GENFSK_GetCrcConfig()
GENFSK_SetWhitenerConfig()
GENFSK_GetWhitenerConfig()

Callback Registration APIs These API enable application to register various
callbacks with Generic FSK Link Layer
instances.

Example:

GENFSK_ RegisterCallbacks()
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Send and Receive APIs

These API enable application to send or receive
data on a specific instance, or to cancel a pending
transaction.

Example:
GENFSK_StartTx()
GENFSK_StartRx()
GENFSK_AbortAll()

Utility APIs

These APIs help application to perform various
jobs such as formatting a packet before
transmission, extracting parameters from byte
stream after reception, get current timestamp, etc.

Example:
GENFSK_PacketToByteArray()
GENFSK_ByteArrayToPacket()
GENFSK_GetTimestamp()

For all Generic FSK APIs, application must include the “genfsk_interface.h” header file. Refer to
“GENFSKLLAPIRM.pdf” for an exhaustive list of available APIs.

5.1.4 Generic FSK Link Layer Configuration APIs

The APIs in this category enables application to configure the radio, packet format, channel, TX power
and network address. Refer to “GENFSKLLAPIRM.pdf” for an exhaustive list of available APIs. Each
configuration can be changed at runtime as long as the affected instance is not active sending or
receiving data. If the instance is active, in order to make configuration changes, the current active

sequence has to be aborted first.

¢ GENFSK RadioConfig() sets the radio configuration for given instance. The radio
configuration includes radio modes (GFSK, FSK and MSK) and data rate (2Mbps, 1Mbps,
500Kbps, 250Kbps and 125Kbps). The 500Kbps and 125Kbps are among other used for

Long Range feature in BLE.

Important notice, in MSK mode only RAW packets are transmitted and received. The packet
size 1s limited to 1027 bytes of data and most of the hardware acceleration is bypassed. Also
if needed, the DSP library available in Framework offers APIs to perform software CRC
calculation, Scrambling and also Forward Error Correction.
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GENFSK_SetPacketConfig() sets the packet configuration for the given instance. The
packet configuration includes preamble size, packet type (formatted or RAW), length field
size, h0 and h1 header fields sizes and also h0 and h1 mask and match fields.

GENFSK_GetPacketConfig() returns the configuration structure for the given instance, if
allocated.

GENFSK_ SetCrcConfig() sets the CRC configuration for the given instance, if allocated.
The CRC configuration includes CRC enable (hardware CRC enable or disable), receive
invalid CRC (if set, a packet received with invalid CRC is sent to the application, else an
event for invalid CRC is sent to the application), CRC size, CRC start byte (the CRC start
byte position, position #0 is the first byte of Sync Address), CRC reflect input, CRC reflect
output, CRC byte order, CRC seed, CRC poly and CRC XOR out (masks the CRC result
with this value).

GENFSK _GetCrcConfig() returns the configuration structure for the given instance, if
allocated.

GENFSK_SetWhitenerConfig() sets the Whitener configuration for the given instance. The
Whitener configuration includes Whiten enable (hardware Whitener enable or disable),

Whiten start (whitening start byte), Whiten size, Whiten initialization and Whiten size
threshold. Refer to “GENFSKLLAPIRM.pdf” for more details.

GENFSK_GetWhitenerConfig() returns the configuration structure for the given instance,
if allocated.

GENFSK_SetNetworkAddress() sets one of the network address used for network address
match for the given instance, if allocated.

GENFSK_GetNetworkAddress() returns the configured network address for one of the four
available location for the given instance, if allocated.

GENFSK_EnableNetworkAddress() enables one of the network address matching for the
given instance, if allocated.

GENFSK DisableNetworkAddress() disables one of the network address matching for the
given instance, if allocated.

GENFSK_SetChannelNumber() sets the channel number for the given instance, if
allocated.

GENFSK_GetChannelNumber() returns the configured channel number for a given
instance, if allocated.

GENFSK SetTxPowerLevel() sets the TX power level for the given instance, if allocated.

GENFSK_GetTxPowerLevel() returns the configured TX power level for the given
instance, if allocated.

5.1.5 Generic FSK Link Layer Send and Receive APIs

The APIs in this category enable the application to send or receive data on a given instance, or to cancel
a pending sequence. Refer to “GENFSKLLAPIRM.pdf” for an exhaustive list of available APIs. Only
one sequence can be active at a time.
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In order to send data on one instance, the application have to use GENFSK_StartTx(). Based on the
instance configuration, the GENFSK_StartTx() has a different behavior.

If gGenfskFormattedPacket is selected for Packet Type, then GENFSK_StartTx() expects that the
input buffer to be compliant to the configured settings for packet format.

If gGenfskRawPacket is selected for Packet Type, then GENFSK_StartTx() bypasses all the hardware
acceleration and a maximum of 1027 bytes packet length is expected.

Also if the selected radio mode is MSK, then GENFSK_StartTx() bypasses all the hardware
acceleration and a maximum of 1027 bytes packet length is expected.

The transmission can also be delayed by setting txStartTime to a value other than 0. Time base roll
over at 24bits (~16.7 seconds) must be considered in setting the txStartTime.

In order to receive data on one instance, the application have to use GENFSK_StartRx(). Based on the
instance configuration, the GENFSK_StartRx() has a different behavior.

If gGenfskFormattedPacket is selected for Packet Type, then GENFSK_StartRx() expects that the
data received over the air to be compliant to the configured settings for packet format. In this case
maxBufLengthBytes field can be set to any value, and all the packets with length smaller than or equal
to maxBufLengthBytes compliant with the packet format will be received.

If gGenfskRawPacket is selected for Packet Type, then GENFSK_StartRx() bypasses all the hardware
acceleration and a maximum of 1027 bytes packet length can be received. Also if the selected radio
mode is MSK, then GENFSK_StartRx() bypasses all the hardware acceleration and a maximum of
1027 bytes packet length can be received.

For both gGenfskRawPacket Packet Type or MSK radio mode, maxBufLengthBytes has to be set to
the exact value for the received packet size. All packets with different length will be rejected.

The reception can also be delayed by setting rxStartTime to a value other than 0. Time base roll over at
24bits (~16.7 seconds) must be considered in setting the rxStartTime.

The reception duration can be set by rxDuration. If no valid packet is received during this time, the
reception will timeout and an event is sent to the application.

Active transmissions or receptions can be aborted by using one of the sequence specific APIs,
GENFSK _ CancelPendingTx() and GENFSK_ CancelPendingRx() or by using the generic API which
will abort any active sequence, GENFSK_AbortAll().

5.1.6 Generic FSK Link Layer Application Event Indication Callbacks

This callback mechanism is provided to notify the application of incoming packets or events as they are
received from the Link Layer hardware or software. Each Generic FSK instance has its own callbacks
and for proper usage the callbacks must be registered with GENFSK_RegisterCallbacks() before Link
Layer usage. Refer to “GENFSKLLAPIRM.pdf” for more details.
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5.1.7 Generic FSK Link Layer Utility APIs

The APIs in this category help application to perform various jobs such as formatting a packet before
transmission, extracting parameters from byte stream after reception and return current timestamp. Refer
to “GENFSKLLAPIRM.pdf” for an exhaustive list of available APIs.

GENFSK PacketToByteArray() API is used to convert a packet buffer to a byte array format to be
sent by GENFSK LL. The format used will be the one configured for the given instance.

GENFSK_ ByteArrayToPacket() API is used to convert the byte array received over the air in
GENFSK_packet_t format. The format used will be the one configured for the given instance.

GENFSK_GetTimestamp() returns the current value of the time base for the Generic FSK Link Layer.
The time base is the same for all instances.
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6 Connectivity Test Demo Application with Low Power enabled

Low power is not yet supported. Therefore, in app_preinclude.h file, the following define is set as
shown below:

/* Enable/Disable PowerDown functionality in PwrLib */

#define cPWR_UsePowerDownMode 0

In future when low power will be supported, the Connectivity Test demo application low power support
can be enabled by setting the following defines in app_preinclude.h file:

/* Enable/Disable PowerDown functionality in PwrLib */
#define cPWR_UsePowerDownMode 1

/* Enable/Disable GENFSK Link Layer DSM */
#define cPWR_GENFSK_LL_Enable 1

/* Default Deep Sleep Mode */
#define cPWR_DeepSleepMode 7

The APl PWR_GENFSK_ EnterDSM() is used to put the Generic FSK Link Layer and radio along
with the MCU (if possible) to sleep. PWR_GENFSK EnterDSM() takes as input parameter the
dsmDuration in milliseconds.

Low power support is included in “Packet Error Rate test” and “Range test”.

Packet Error Rate Test

The sleep duration is sent in the packet payload by the device with TX role and interpreted by the device
with RX role. After the packet was sent, the device with TX role will enter sleep mode for 1000ms (in
the provided demo application).

If the device with RX role receives the packet, it enters sleep mode also but with 10ms less than the
device with TX role in order to wake up earlier and start to listen for a new packet. If several packets are
lost on the RX side, the device will not go back to sleep mode.

For this demo application, the transmitting device sends a packet every 1000ms and goes back to sleep.
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Range test

For this demo application, the sleep duration is fixed at 100msec. After a packet was sent by the device
with TX role, the device enters RX state and waits for the confirmation packet for 10msec. If the
confirmation is received it enters back to sleep mode for 100msec. For the device with RX role, after a
packet is received, the device enters TX state and sends the confirmation then enters sleep mode for
90msec in order to wake up earlier and listen for a new packet.

Kinetis K32W148/KW45B41Z Generic FSK Link Layer Software User's Guide Rev. 1, 01/2023

30
Confidential Proprietary - Non-Disclosure Agreement required



How to Reach Us:

Home Page:
WWW.NXp.com

Web Support:
WWW.Nxp.com/support

Information in this document is provided solely to enable system and
software implementers to use Freescale products. There are no
express or implied copyright licenses granted hereunder to design or
fabricate any integrated circuits based on the information in this
document.

Freescale reserves the right to make changes without further notice
to any products herein. Freescale makes no warranty,
representation, or guarantee regarding the suitability of its products
for any particular purpose, nor does Freescale assume any liability
arising out of the application or use of any product or circuit, and
specifically disclaims any and all liability, including without limitation
consequential or incidental damages. “Typical” parameters that may
be provided in Freescale data sheets and/or specifications can and
do vary in different applications, and actual performance may vary
over time. All operating parameters, including “typicals,” must be
validated for each customer application by customer's technical
experts. Freescale does not convey any license under its patent
rights nor the rights of others. Freescale sells products pursuant to
standard terms and conditions of sale, which can be found at the
following address: nxp.com/SalesTermsandConditions.

Freescale, the Freescale logo, and Kinetis are trademarks of
Freescale Semiconductor, Inc., Reg. U.S. Pat. & Tm. Off. IEEE
802.15.4 is a trademark of the Institute of Electrical and Electronics
Engineers, Inc. (IEEE). This product is not endorsed or approved by
the IEEE. All other product or service names are the property of their
respective owners. ARM, the ARM powered logo, and Cortex are
registered trademarks of ARM Limited (or its subsidiaries) in the EU
and/or elsewhere. ZigBee is a registered trademark of ZigBee
Alliance, Inc. All rights reserved.

© 2017 Freescale Semiconductor, Inc.

Document number: MKW35AGENFSKLLSW110QSG
Rev. 0
05/2017

A 4

Confidential Proprietary - Non-Disclosure Agreement required ‘ ‘k


http://www.nxp.com/
http://www.nxp.com/support
http://www.nxp.com/SalesTermsandConditions

