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STM32W-SK and STM32W-EXT starter and extension kits
for STM32W108xx microcontrollers

Introduction

The STM32W-SK and STM32W-EXT starter and extension kits are easy to use tools for the
STM32W108xx microcontrollers. This family of microcontrollers integrates a 32-bit ARM®
Cortex™-M3 microprocessor and a 2.4 GHz, IEEE 802.15.4-compliant transceiver. The kits
demonstrate how effectively the STM32W108xx can be used in real IEEE 802.15.4
applications. They are suitable for different types of wireless network scenarios such as:

e Remote control and target networks (based on the ZigBee RF4CE protocol stack) used
for driving consumer devices such as TVs, set-top boxes, etc.

e Point to point networks (based on a Simplified MAC library) used to address a basic
IEEE 802.15.4 communication. This configuration enables customers to develop any
protocol stack of their choice.

The STM32W108xx kits provide demonstration applications and documentation which serve
as a reference for creating your own applications and re-programming the STM32W108xx

microcontroller. You can run the STM32W108xx kits in several ways (remote control/target
and point-to-point applications), using the dedicated software libraries (ZigBee RF4CE, and
Simplified MAC), as well as a third-party IDE and C compiler (IAR).

Moreover, the STM32W108xx kits provide a set of APIs which allow you to use the kit
platform capabilities such as LEDs and serial communication channels (virtual COM through
USB).

In this manual, you can find information about:
e  The STM32W108xx kits components
e How to install the related hardware and software trees
Note: The term “application board” refers to the MB851 and MB954 platforms.

For more information, visit the STM32W 32-bit RF microcontroller webpages at
Www.st.com/stm32w.

This web page provides full access to all the STM32W108xx resources (kits, software
packages and documents).

Table 1 lists the evaluation tools concerned by this user manual.

Table 1. Applicable tools

Type Applicable tools

Evaluation tools STM32W-SK and STM32W-EXT starter and extension kits
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Getting started

This section provides a complete description of the STM32W-SK and STM32W-EXT Kkit's
hardware and software.

There are two types of STM32W108xx Kits:

e  The starter kit (order code: STM32W108C-SK)

e  The extension kit (order code: STM32W108C-KEXT)

1. Order code STM32W108B-KEXT is replaced by STM32W108C-KEXT.

2. STM32W108C-SK and STM32W108C-KEXT contain STM32W108CC (256-Kbyte Flash).
3. STM32W108B-SK and STM32W108B-KEXT contain STM32W108xB (128-Kbyte Flash).

Kit description

Hardware

STM32W108B-SK

The STM32W108xx starter kit package (STM32W108B-SK) contains the following hardware
components:

e Two STM32W108 application boards (MB851)

e  One STM32W108 extension board (MB850)

e  One Raisonance STM32-Primer2 tool (STM3210E-PRIMER)
e  One J-Link Lite JTAG Flash programmer and debugger

e  One mini USB cable

e  Four AAA batteries

Figure 1. STM32W108B-SK starter kit

J-Link Lite +
IAR compiler

MB850

extension board
+

STM32-Primer2

3

DoclD16999 Rev 7




UM0894

Getting started

3

STM32W108C-SK

The STM32W108xx starter kit package (STM32W108C-SK) contains the following
hardware components:

Two STM32W108 application boards (MB851)

One STM32W108 USB Dongle (MB951)

One J-Link Lite JTAG Flash programmer and debugger
One mini USB cable

Four AAA batteries

Figure 2. STM32W108C-SK starter kit

>
J-Link Lite +
IAR compiler
MB951
USB dongle

MB851 application board x2
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STM32W-EXT

The extension kit package contains two STM32W108 application boards (MB851) and two
STM32W108 application boards with a power amplifier (MB954).

Figure 3. MB851 application board Figure 4. MB954 application board with a power
amplifier
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Note: For information concerning the STM32W108xx application boards, refer to the STM32W 32-
bit RF microcontroller webpages at www.st.com/stm32w.

1.2 Revision numbers of STM32W108xx starter and extension kit
boards

Table 2 details the STM32W108xB starter and extension kit board revision numbers versus
those of the STM32W108CC.

Table 2. Boards revision numbers

STM32W108xB (128K Flash) | STM32W108CC (256K Flash)
MB851 Revision A, B, C Revision D
MB954 Revision A, B Revision C
MB951 NA Revision B
MB850 Revision A NA

NA = Not applicable

1.3 MB850 hardware description

1.3.1 MB850 resources

None

3
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1.3.2 MB850 connectors
Table 3 lists the connectors available in the MB850 board and their functions.
Table 3. MB850 connectors
Type Label Function
Header 6H JP1 SWD debug
Header 10X2 JP2 Connector to Primer2 board
1.3.3 MB850 connectors: JP1 pins
Table 4. MB850 connectors: JP1 pins
Pin number GPIO/ Function
1 +2V8
2 GND
3 PCO/JRST
4 SWCLK/JTCK
5 PC4/SWDIO/JTMS
6 nRST
1.34 MB850 connectors: JP2 pins

3

Table 5. MB850 connectors: JP2 pins

Pin number

GPIO/ Function

+2V8

GND

NC

NC

PAO

PAl

PA2

PA3

Ol N O || W|N]|PF

NC

=
o

NC

I
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nRST

[EY
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PAS

[EnY
w

NC

[E=Y
n

PB4

[EnY
a1

PB3
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Table 5. MB850 connectors: JP2 pins (continued)

Pin number GPIO/ Function
16 PB2
17 NC
18 PB1
19 NC
20 GND
1.35 MB850 jumper configuration
None
1.3.6 MB850 PC interface chip
None
1.3.7 MBB850 battery holder
None
1.4 MB951 hardware description
141 MB951 resources
Table 6 lists the resources available in the MB951 board to develop applications and their
connection with STM32W108 pins.
Table 6. MB951 board resources to develop applications and connection
Rev B
Type Label Part
STM32W108 pin
Button S1 PA3
LED D1 PA5
LED D3 PAO
Note: MB951 revision A is not used in any of the STM32W108xx starter and extension Kkits.
1.4.2 MB951 connectors

Table 7 lists the connectors available in the MB951 board and their functions.

Table 7. MB951 board connectors

Type

Label

Function

USB

P1

PC /O

10/45
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1.4.3 MB951 jumpers configuration

None

144 MB951 PC Interface chip

Table 8 lists the PC interface chip available in the MB951 board to allow I/O interface to the
STM32W108.

Table 8. PC interface chip

Type

Part

PC 1/O interface

STM32F103TBU6

1.4.5 MB951 battery holder

None

15 MB851 hardware description

151 MB851 resources

Table 9 lists the resources available in the MB851 board to develop applications and their
connection with STM32W108 pins.

Table 9. MB851 resources

Rev A Rev B Rev C,D
Type Label Part
STM32W108 pin
Button RST1
Button s1 PA7 PA7 PB3
M24C64MW1
[2C EEPROM U4 NA NA PAL, PA2
128 KBytes
LED D1 PB6 PB6 PA5
LED D3 PB5 PB5 PAO
LED D5 Infrared LED PB4 PB4 PB4
Mems u2 LIS302 PA1, PA2 PA1, PA2 PA1, PA2
Temperature u3 STLM20 PB7 PB7 PA4
sensor
KTI DoclD16999 Rev 7 11/45
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1.5.2
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MB851 connectors

Table 10 lists the connectors available in the MB851 board and their functions.

Table 10. MB851 connectors

Type Label Function
Mini USB J2 PC /0
Header, 14-pin, dual row male P1 GPIO access
Header, 10-pin, dual row male P4 Standard JTAG debug

MB851 connectors: P1 pins

Table 11. MB851 connectors: P1 pins

Pin number GPIO function

1 +VBRD
2 PC5
3 nRST
4 PA7
5 PB3
6 PB4
7 PAO
8 PA1
9 PA2
10 PA4
11 PA3
12 PAG6
13 PA5
14 GND
15 PB1
16 PB2
17 JTCK
18 PC2
19 PC3
20 PC4
21 GND
22 GND
23 PBO
24 PC1

DoclD16999 Rev 7
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Table 11. MB851 connectors: P1 pins (continued)

Pin number GPIO function
25 PCO
26 PB7
27 PB6
28 PB5

154 MB851 connectors: P4 pins

Table 12. MB851 connectors: P4 pins

Pin number GPIO function
1 +VBRD
2 +VBRD
3 PCO
4 GND
5 PC3
6 GND
7 PC4
8 GND
9 JTCK
10 GND
11 GND
12 GND
13 PC2
14 GND
15 nRST
16 GND
17 GND
18 GND
19 +VITAG
20 GND
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1.5.6

1.5.7

1.6

16.1

14/45

MB851 jumper configuration

Table 13 lists the jumpers configurations on the MB851 board.

Table 13. MB851 jumper configuration

Label Configuration
IP1 Power Mems_, temperature sensor and
infrared LED
1-2: battery powered
P2 2-3: reserved
3-4: USB or JTAG powered

MB851 PC interface chip

Table 14 lists the PC interface chip available in the MB851 board to allow 1/O interface to the
STM32W108.

Table 14. MB851 PC Interface chip

Revision Type Part
Rev. A PC /O FTDI FT232R
Rev. B PC /O FTDI FT232R
Rev.C, D PC I/O STM32F103TBUG6

MB851 battery holder

Table 15. MB851 battery holder

Type Label

2x AAA battery holder BT1

MB954 hardware description

MB954 resources

Table 16 lists the resources available in the MB954 board to develop applications and their
connection with STM32W108 pins.

Table 16. MB954 resources

Rev. A Rev. B, C
Type Label Part
GPIO GPIO
Button RST1
Button S1 PB3 PB3
DoclD16999 Rev 7 Kys
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Table 16. MB954 resources (continued)
Rev. A Rev. B, C
Type Label Part
GPIO GPIO
I2C EEPROM u4 M24CoaMW1 Not fitted PA2
128 KBytes
LED PA5 PA5
LED D3 PAO PAO
LED D5 Infrared LED PB4 PB4
Mems U2 LIS302 PA1, PA2 PA1, PA2
Tens"ssg“re U3 STLM20 PA4 PA4
1.6.2 MB954 connectors
Table 17 lists the connectors available in the MB954 board and their functions.
Table 17. MB954 connectors
Type Label Function
Mini USB J2 PC /O
Header, 14-pin, dual row male P1 GPIO access
Debug connector P4 Standard JTAG debug
1.6.3 MB954 connectors: P1 pins

3

Table 18. MB954 connectors: P1 pins

Name GPIO function
1 +VBRD
2 PC5
3 nRST
4 PA7
5 PB3
6 PB4
7 PAO
8 PA1
9 PA2
10 PA4
11 PA3
12 PAG
13 PA5S
14 GND
15 PB1

DoclD16999 Rev 7
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Table 18. MB954 connectors: P1 pins (continued)

Name GPIO function
16 PB2
17 JTCK
18 PC2
19 PC3
20 PC4
21 GND
22 GND
23 PBO
24 PC1
25 PCO
26 PB7
27 PB6
28 PB5

164 MB954 connectors: P4 pins

Table 19. MB954 connectors: P4 pins

Name GPIO function
1 +VBRD
2 +VBRD
3 PCO
4 GND
5 PC3
6 GND
7 PC4
8 GND
9 JTCK
10 GND
11 GND
12 GND
13 PC2
14 GND
15 nRST
16 GND
17 GND
18 GND
19 +VJITAG
20 GND

16/45
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1.6.5

1.6.6

1.6.7

1.7

Note:

3

MB954 jumper configuration

Table 20 lists the jumpers configurations in the MB954 board.

Table 20. MB954 jumper configuration

Label Configuration

JP1 Power Mems, temperature sensor and infrared LED

1-2: battery powered

P2 2-3: reserved
3-4: USB or JTAG powered

MB954 PC interface chip

Table 21 lists the PC interface chip available in the MB954 board to allow I/O interface to the
STM32W108.

Table 21. MB954 PC interface chip

Revision Type Part

Rev. A PC1/O FTDI FT232R

Rev. B, C PC I/O STM32F103TBUG

MB954 battery holder

Table 22. MB954 battery holder

Type Part

2x AAA battery holder BT1

Software

STM32W-SK

The starter kit package contains the following software components:
e One CD-ROM including Perytons™ network analyzer.
e One CD-ROM including the IAR™ Limited 30-days Evaluation Compiler.

STM32W108B-SK also contains one CD-ROM including the RaisonanceTM Development
Suite for the STM32-Primer2.

STM32W-EXT

No CDs are delivered with the extension kit package.

DocID16999 Rev 7 17145
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Note:
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Note:

1.10

1.10.1

Note:

1.10.2
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Documentation

The starter kit package STM32W-SK contains the following documentation components:

e  STM32W108 starter kit welcome letter which briefly describes the kits targets and
components.

STM32W108B-SK also contains Raisonance STM32-Primer2 welcome letter.

The extension kit package STM32W-EXT contains an STM32W108 extension kit welcome
letter which briefly describes the kits targets and components.

Software libraries and demonstration applications

The STM32W108xx Starter and Extension Kit boards supports the following RF Software
libraries packages:

e ST ZigBee RF4CE software library and ZRC, ZID application profiles with
demonstration applications for controlling an RFACE compliant TV using an RFACE
compliant remote control and a RF4CE mouse, keyboard, ...

e ST SimpleMAC software library and demonstration applications targeting point-to-point
communication scenarios based on the IEEE 802.15.4 protocol.
For a detailed description of each software package, refer to the related documentation.

Please check for the most recent RF library package versions on the STM32W 32-bit RF
MCUs Internet webpages at www.st.com/stm32w.

Kit set-up

Powering on the boards

Each application board can be powered as follows:
e Via batteries (fit 1-2 on the P2 jumper)
e Via USB or JTAG (fit 5-6 on the P2 jumper)

1. The jumper position 3-4 is reserved for internal usage.
2. To enable the application board temperature, MEMS and infrared sensors, fit jumper JP1.
3. MB951 USB dongle can be powered only by connecting it to a PC USB port.

The MB850 extension board is designed as an IEEE 802.15.4 application-specific
daughterboard. It must be connected to the STM32-Primer2 extension connector to be
powered through the STM32-Primer2. The MB850 should be connected with the
STM32W108 visible.

Installing drivers for USB virtual COM

In order to use the serial communication channel on an application board, a driver for the
FTDI USB<-> Serial converter or a Virtual COM port driver for an STM32F103xx must be
installed. The correct driver to install is based on the application board revision number.

The following application boards requires the driver FTDI USB <-> Serial converter:
o MB851 Rev A
. MB851 Rev B
o MB954 Rev A

3
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The related drivers can be downloaded from the FTDI website at
www.ftdichip.com/Drivers/D2XX.htm.

All other application boards require the STMicroelectronics Virtual COM port driver which is
provided within each RF software library package.

1.10.3 Setting up the application serial communication channel

3

To get full access to all the available commands, some demonstration applications may
require that the application board is interfaced with the user through a serial communication
channel (virtual COM through USB). To set a serial communication channel for the
application board, follow these steps:

1. Where applicable, fit the application board jumper P2 on position 5-6 (power via USB).

2. Connect a mini USB cable to the application board mini-USB connector and to a PC
USB port.

3. Right-click on My Computer, select Manage, Device Manager, and open Ports (COM
& LPT) to display the related USB COMx port.

4. Open a hyper terminal on the corresponding USB virtual COMx port with the following
configuration:
— Bitrate: 115200

Data bits: 8

Parity: None

Stop bits: 1

—  Flow control: None

The STM32-Primer2 and MB850 demonstration applications use the STM32-Primer2
resources (LCD, joystick with button, touch screen display) as I/O communication channels.

DocID16999 Rev 7 19/45




Running the STM32W108xx kits UM0894

2

2.1

2.2

Note:

20/45

Running the STM32W108xx kits

STM32W-SK
In the STM32W-SK starter kit (STM32W108B-SK), the following applications are
preprogrammed:
e  Two CircleOs applications preloaded in the STM32-Primer2:
—  ZigBee RFACE RC application
—  SimpleMAC sun sample application
e  One Perytons capture firmware (application board labeled as “Analyzer”)
In the STM32W-SK starter kit (STM32W108C-SK), the following applications are
preprogrammed:
e  One SimpleMAC planet application (application board labeled as "Planet")
e  One Perytons capture firmware (application board labeled as “Analyzer”)
e A USB dongle with SimpleMAC planet application

You can also start a packet capture session using the Perytons analyzer (see Section 3.2:
Network analyzer for more details).

STM32W-EXT

In the STM32W-EXT extension kit, all four boards are preprogrammed with SimpleMAC
planet firmware (application board labeled as "Planet").

Using these boards, you can extend the sun, planet point to point network with other four
planet nodes.

Installing the STM32W108xx kit software tree

To install the specific kit software tree, download the related RF software library package
from the STM32W 32-bit RF MCUs Internet web pages.

Remote control and virtual TV (based on RFACE library)

This section shows how to control a ZigBee RF4CE-compliant TV target using an RF4CE-
compliant remote control. The demonstration application is run using the STM32-Primer2
and MB850 as a remote control and a PC applet for emulating a TV on your PC.

The RFACETV PC applet implements a virtual TV supporting the following features:

e 12 channels, playing video from files

e  Volume control

. Mute

e  Channel change

e Play/Pause

e  Pair button

e  Device information

STM32- Primer2 and MB850 are available only with STM32W108B-SK kit.

3
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2.2.

1

Run the remote control (RC) and virtual TV applications

The STM32-Primer2 tool provided with the STM32W-SK starter kit (only STM32W108B-SK)
is delivered with the RC application. This application automatically configures the connected
MB850 extension board with the related ZigBee RF4CE RC application.

The application board is automatically configured when launching the RF4ACETV PC applet.

To run the RC and TV applications on the STM32 Primer2, MB850 and application board
platforms, the following steps are required:

1.
2.
3.

Connect the MB850 to the extension connector of the STM32-Primer2 tool.

Power on your STM32-Primer2.

Press the joystick button to launch the Main Menu and select Applic.->RFACE RC.

If everything is properly done, the LCD screen displays a set of RF4ACE RC commands.

Connect the application board to the PC using a mini USB cable with P2 fitted in
position 5-6 (power from USB). A virtual COM port should appear in the Windows
Device Managetr.

From Windows, launch the RF4ACETV.exe PC applet. A PC applet GUI appears.

Select the serial port matching the port assigned by the Windows Device Manager. If
the firmware on the application board is not present, the application uploads the
firmware through the serial port. Wait until LED D1 is on.

Push the button | to start pairing with the RF4CE remote control. LED D1 starts
blinking quickly when the node is ready for pairing (for 30 sec.).

On your STM32-Primer2, use the joystick to scroll between button pages until you find
the button |Oa . Push the button to start pairing with the application board.

If everything is properly done, a message on your STM32-Primer2 screen and in the
RFACETV applet informs you that the pairing process has been successful.

Figure 5. RFACETV PC applet

ror T ST RF4CE TV Ready G ]
2 8@ (=) a7
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2.2.2

Note:

2.2.3

22/45

Use the remote control (RC) and virtual TV applications

To send an RC command to the virtual TV, push the associated RC symbol on the STM32-
Primer2 touch sensing screen.

Figure 6. RF4CE RC application driving the ST Virtual TV PC applet

DL =

STM32W108
application

STM32-Primer2 RC ST Virtual TV

For further information about the ST RFACE demonstration applications, refer to the
STM32W108xx ZigBee RFACE library user manual (UM0909).

Use the virtual remote control (RC) and virtual TV applications

The same demonstration application can be run using the ST virtual remote control (RC) PC
applet.

The RFACERC PC applet implements a virtual RC supporting the following features:

e  Certain RC standard buttons

e  Volume control

. Mute

e  Channel change

e  Pair button

e  Paired device information

Click on From Windows to launch the RFACERC.exe PC applet. A PC applet GUI appears.

3
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2.3

23.1

3

Figure 7. RFACERC PC applet
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Push the button @ to start pairing with the ST Virtual TV and then use the RC buttons to
drive the virtual TV.

Basic star network (based on SimpleMAC library)

This section shows how to set up a star network supporting parent and child roles (called,
respectively, sun and planet).

Run preloaded sample appl. on STM32-Primer2, MB850 platforms (only
for STM32W108B-SK)

The STM32-Primer2 tool provided with the STM32W-SK starter kit is delivered with a
sample application (sun image). This application automatically configures the connected
MB850 extension board with the related sample application.

To run the sample application on the STM32-Primer2, MB850 platforms, follow these steps:
1. Connect the MB850 to the extension connector of the STM32-Primer2 tool.

2.  Power on your STM32-Primer2.

3. Press the joystick button to launch the main menu and select Applic.->SM SUN.
If everything is done properly, you get an LCD screen showing a light blue box in the
center. This blue box represents the sun node (a network has been created).
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Figure 8. STM32-Primer2 sun node

4. Press the button again to access the application main menu. This is the first level
option list. Options can be classified in two categories:

—  Options that provide information about the sun parameters (node information,
planets list)

—  Options that execute actions (leave network, quit)

2.3.2 Run the sample planet application on the application board

To download and run the sample planet application on an application board, use the related
IAR project provided within the SimpleMAC software library package following the
instructions described in Section 3.3: IAR Embedded Workbench® for ARM.

2.3.3 Set up a star network using STM32-Primer2, MB850 platforms

On the planet node, press button S1 to join the network formed by the STM32-Primer2 sun
node. Once joined, the planet LED D3 turns on and the planet node is displayed on the
STM32-Primer2’s LCD (as a green box with the related 2-byte short address underneath).

Figure 9. Planet device joined to the network

When a planet device sends data to the sun device (at a periodic rate), a blue line
connecting the transmitting planet to the sun is displayed on the screen as well as the sent
application board VDD_PADS value (in mV).

Figure 10. Planet sends data to the sun

This identifies which planet is in transmission mode if there is more than one planet device
(up to 5 supported by the STM32-Primer2 sun application).
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Figure 11. Sun node with 5 planets

Figure 12. Network down

The following table summarizes the symbols appearing on the LCD screen and the
associated events.

Table 23. Definition of LCD screen symbols (SimpleMAC sample application)

Symbol Associated event
Blue line connecting planet to sun Planet sends data to the sun (see Figure 10)
D Network down (see Figure 12)
Note: For further information about the SimpleMAC sample application, refer to STM32W108xx

SimpleMAC user manual - UM0893, available on the STM32W 32-bit RF microcontroller
webpages at www.st.com/stm32w.

234 SimpleMAC Sun PC applet (based on SimpleMAC library)

This section shows how to set up a star network supporting parent and child roles (called,
respectively, sun and planet) by using a PC applet targeting the SimpleMAC Sun
application.

The main functions of the SimpleMAC Sun PC applet are:

e  Sun node forms a IEEE 802.15.4 network

e  Give all information about the sun node (channel, pan ID, node ID, eui64, tx powetr, ...)
e Handling planets nodes joining to the network

e Handling planets node leaving the network once

e  Sun node leaves network

e  Sun node receives data from each joined planet node

2.3.5 Run the SimpleMAC Sun PC applet

The application board is automatically configured when launching the SimpleMAC Sun PC
applet.

3
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To run the SimpleMAC Sun PC applet on an application board, the following steps are
required:

1. Connect the application board to the PC using a mini USB cable with P2 fitted in
position 5-6 (power from USB). A virtual COM port should appear in the Windows
Device Manager (or connect the USB dongle directly to a PC USB port).

2. From Windows, launch the SimpleMAC Sun Application.exe PC applet. A PC applet
GUI appears.

3. Select the serial port matching the port assigned by the Windows Device Manager. If
the firmware on the application board is not present, the application uploads the
firmware through the serial port.

Figure 13. SimpleMAC Sun PC applet flash image check

Checking flash image for board on COM1S

AT Simple Mac E'
&, The board has already the 5M
4‘) Firmaware uploaded on COMLS

4. Push the button ﬁ to let the sun node form a network. If everything is done properly,
you get the following picture:

)

DoclD16999 Rev 7




Running the STM32W108xx kits

UuM0894
Figure 14. SimpleMAC Sun node forming an IEEE 802.15.4 network
AT simpleMac Sun Application
No Planet
The NETRE in Network
is Formed
Fort  |USE COMLS -
©
p—
D/
The SimpleMAC Sun PC applet is also offering these command options:
Table 24. SimpleMAC Sun PC applet command options
Command Description
= Display all information about the sun node
Display a table giving information about planets
N
It allows the sun node to leave the network
L
2.3.6 Build, download and run the sample planet application on the

application board

To build, download and run the sample planet application on an application board, use the
related IAR project provided within the SimpleMAC software library package following the
instructions described in Section 3.3: IAR Embedded Workbench® for ARM.

3
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2.3.7 Set up a star network using SimpleMAC Sun PC applet

On the planet node, press button S1 to join the network formed by the STM32W108xx sun
node. Once joined, the planet node is displayed on the SimpleMAC Sun PC applet.

Figure 15. Planet device joined to the network

AT SimpleMac Sun Application

The 0001 planet
has joined the
network

The Network
is Formed

Port  |USE COMIS =~

ISINEY

= o

D/

When a planet device sends data to the sun device (at a periodic rate), a line connecting the
transmitting planet to the sun is displayed on the SimpleMAC Sun PC applet as well as the
sent application board VDD_PADS value (in mV).

Figure 16. Planet sends data to the sun

AT SimpleMac Sun Application

‘3200
The 0001 planet
T_heFNetWSI'k -z/ vdd measurement
is Forme is 3299 mV

Port  |USE COMIS 3

Planet Table

Active | DataPending | Short Address | Long Address
1 | 1] | 0x0001 | 0x0080E1020011E1FE
1] | 1] | 0x0000 | 0x0000000000000000
== 1] | 1] | 0x0000 | 0x0000000000000000
= 1] | 1] | 0x0000 | 0x0000000000000000 @
1] | 1] | 0x0000 | 0x0000000000000000

e
D/

)
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This identifies which planet is in transmission mode if there is more than one planet device
(up to 5 supported by the SimpleMAC Sun PC applet).
Figure 17. Sun node with 5 planets
AT SimpleMac Sun Application
; 0 o The 0005 planet
T:&Eﬁ:;g' i i has joined the
network
Port  |LISE COMLS - !‘
Planet Table
Active | DataPending | Short Address | Long Address
1 | o | 0x0001 | 0=0080E102001ABFF3
= 1 | 1] | 0x0002 | 0=0D080E102001AC8A3
1 o 0x0003 0x0080E10200123F6C
Q 1 I o I III:IJIIIIIM I IJ:IJI]BIJEIIJ3IJIJIJI31DB3 @
1 | o | 0x0005 | 0=0080E1020011E1FE
[S77
Note: For further information about the SimpleMAC sample application, refer to the

3

STM32W108xx SimpleMAC user manual - UM0893, available on the STM32W 32-bit RF
microcontroller webpages at www.st.com/stm32w.
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3.1

Note:

3.2

3.2.1
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STM32W108xx kits utilities and software tools

stm32w_flasher utility

The stm32w_flasher utility allows you to download a binary file into the STM32W108xx
application board. This utility comes with each RF software library package. To download a
binary image, follow these steps:

1. Where applicable, fit the application board jumper P2 on position 5-6 (power via USB).

2. Connect a mini USB cable to the application board mini-USB connector and to a PC
USB port.

3. Using the mouse, right-click on My Computer, select Manage, Device Manager, and
open Ports (COM & LPT) to display the related USB COMx port.

4. Open a DOS Window on your PC.
5. Go to the utilities folder which comes after the installation process.
6. Type the following command: stm32w_flasher —-p <COMx> -r —f <file_name.bin/.s37>

where COMX is the virtual COM related to the connected application board, and
file_name.bin/.s37 is the application image to be downloaded.

You can also use the stm32w_flasher utility through the JTAG programmer for all the boards
which have a JTAG connector:

1. Fit the application board jumper P2 on position 5-6 (power via JTAG).

2. Plug the JTAG programmer to a PC USB port and to the board JTAG connector P4.
3. Open a DOS Window on your PC.

4. Go to the folder where the stm32w_flasher is located (tool or utility folder).

5. Type the following command: stm32w_flasher -f <file_name.bin/.s37> -r

Network analyzer

Perytons

To install the Perytons network analyzer, insert the related CD-ROM and follow the
installation instructions. To use the Perytons network analyzer, follow these steps:

1. Application board labeled as “Analyzer”: fit jumper P2 on position 5-6 (power via USB)
and connect to a PC USB port.

2. Open the Perytons tool (from Start, Programs).

3. Forinstructions about how to start a packet capture session, refer to the documentation
on the Perytons CD-ROM.

When a packet capture session is ongoing, the application board LEDs behave as follows:

e When data is sent to the PC, LED D1 flashes for a short period.

e LED D3 is the heartbeat LED.

A prebuilt analyzer binary image for Perytons is provided with each RF software library
package.

3
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3.3

Note:

3

IAR Embedded Workbench® for ARM
To install the IAR Embedded Workbench® for ARM, follow these steps:

1.

Go to the Download section of the IAR website (www.iar.com) download section and
select a 30-day IAR version for ARM.

Start the download procedure and receive a 30-day license.

Insert the STM32W108 Starter Kit IAR CD-ROM and follow the installation instructions
using the 30-day licence from the IAR website.

To build the binary image of all the available demonstration applications using the IAR tool,
follow these steps:

1.
2.

Open the IAR tool.
From the File > Open > Workspace menu, open the *.eww IAR project related to the
demonstration application you are going to address.

From the Project menu, select Rebuild All. A binary file is built under the project folder
specified in Project > Options > General Options Category > Output menu >
Executables/libraries item.

To download the built binary image on the application board, follow these steps:

1.

4,

Connect the JTAG Flash programmer to the application board P4 connector and to a
PC USB port (through a USB cable).

Power the application board through the JTAG: P2 jumper fitted on 5-6 position.

From the Project menu, select Download and Debug. The binary image is downloaded
into the STM32W108xx Flash.

From the Project menu, select Stop Debugging. The application is ready to run.

To use the J-Link Lite JTAG Flash programmer, you need to switch on the “power supply for
target” feature. The first time you plug the J-Link Lite on a PC USB port, follow these steps
(make sure that you have already installed the IAR Embedded Workbench):

1.
2.
3.

Open a DOS Window on your PC.
Type jlink.
Issue the command: power on perm.
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4 List of acronyms

Table 25. List of acronyms used in the document

Term Meaning
API Application programming interfaces
ZRC ZigBee Remote Control
ZID ZigBee Input Device
MAC Medium access control
PA Power amplifier
RC Remote control
RF Radio frequency communication
usB Universal serial bus
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Available board schematics

Figure 18. MB850 rev. A
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Figure 19. MB851 module
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Figure 20. MB851 rev. A
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Figure 21. MB851 rev. B

+VBRD
p1
1 2 PlI021
D1 Green +VBATAAA ORST 3 4 PIO07
[ GPIO11 5 6 PIO12
R7_tk - +VBRD GPIO00 7 8 Do
— GPIO14 (5 GPI002 [ PIO0
+VBRD GPIO0S 1 12 PIO0S
A — GPIO13 .LCZS _Lcm_chs_Lcm GPIO05 wa
R8 1k 100nF ] 100nF] 100nF o[B! GPIO0g 15 16 oot
n ni i AAA-SCK1 JTCK Gl
D3 Yellow Feader 3X2 o 7 crois
GPI00S 2z GPIO17
4 0'26 GPIO16 GPIOTS
GND croz e GPIOT4 25p2 GPIOT3
GND
poidl s Fleader 14X2
c27 32 768KHz | |
o< GPI023 Jo S
33pF
+VISA
< SO; P3
GPIOO7 s e
SwPs GPIO16 GPIOT9
F JTCK
GPI020 SRS RST
GPI004 s GPIO0S
= Debug/Trace
\
M GND
R9 D5 +VBRD
— d
R N .L Header 2 +VBRD . +VBRD
1R 4 GND | GND c28 ==C29 —
TSHF5210 1000F | 100nF PIO16 8 A
of 0| <| of «f —GPIoT9 2 &
U1 ND  GND __GPIO20 7 8
ST: LIs3020¢ —
Soggoo0 9 10
$zz2z5 u2 PIO18 1 12
A 1 RST_ 1 13 14
3 > NC
-4 Vout -2 15 16
lcs scuspc |14 GPI002 21 oND B s
I=} Vee
o 5 |
2 o Header 10X2
2292 - A4
£E5%3%33 ST: STLM20WB7F
“"‘ "" e+ & ¢ GPIOO1
GND
GND
DIODE
Ic2
LRo o veoio |H4— o7
GPIO0Y 5] o vee |22 . M
3] rrse useom |8 DIODE UsB s
" = Vout Vin (5
4 UsBDP
GPIOOS CTs# shan [ -Lcsz .‘L(m
2 ca1
az 1 -8 100nF 2 BypanD 100nF | 4.70F
BCB46W 9 NG yp
N RreseT# |19 LKT12M33T]
10| ca4
beo# NC | 24 GND 100nF GN GND GND
RST & i R14
. ! 10k
RIS 23 | causo osal 127 2 GND
e 22 caust 2
13] crus2 | 2 L Vbus
14| cBUS3 osco i =)
12| ceusa or =
> o g o 2 avsour 74 ‘b 5
& 3 2 GND
==c36
ol | o 100nF
FT232R & b USB_MINIB
v
GND GND

SOITeWayYds preoq a|ge|leAy

7680NN



L A9Y 66691dI200

Sv/LE

Figure 22. MB851 rev. C
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Figure 23. MB851 rev. D
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Figure 24. MB954 module
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Figure 25. MB954 rev. A
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Figure 26. MB954 rev. B
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Figure 27. MB954 rev. C
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Figure 28. MB951 rev. B
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Table 26. Document revision history

Date Revision Changes

05-Feb-2010 1 Initial release.

Modified software component versions in Section 1.7.
Modified installer files in Section 1.9.

21-Apr-2010 2 Modified Parity to 1 in Section 1.10.3.

Modified Section 2.2.2, Section 2.2.3, Section 2.3.3.
Inserted Section 3.4.

Added reference to MB954 application board with power amplifier (PA)

08-Feb-2011 3 delivered with latest generation of the STM32W108xx extension kit.

Added Section 5: Available board schematics

Changed Figure 3: MB851 application board and Figure 4: MB954
application board with a power amplifier

Added Section 1.3: MB850 hardware description
Added Section 1.5: MB851 hardware description
Added Section 1.6: MB954 hardware description

21-Jun-2011 4

Removed reference to EmberZnet 4.3.0 ZigBee PRO package.

25-May-2012
5-May-20 5 Added new MB851 and MB954 board schematics.

Added reference to the new STM32W108C-SK starter kit components.
03-Aug-2012 6 Added reference to the new SimpleMAC Sun PC applet.
Added Figure 28: MB951 rev. B board schematics.

Replaced Figure 23: MB851 rev. D.
04-Mar-2013 7 Replaced Figure 27: MB954 rev. C.
Replaced Figure 28: MB951 rev. B.
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