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Description

Figure1. STEVAL-SPZB260V1 HW

The STEVAL-SPZB260Vx is a demonstration kit of the SPZB260-PRO series of ZigBee
modules that enables you to test ZigBee protocol feature capabilities and to prototype a
coordinator, a router or an end device for your target ZigBee application. It includes a
development board and a package of software libraries.

The main components integrated in the development board are a Zigbee radio
communication module of the series SPZB260-PRO based on the EM260 network
processor chipset and an STM32F103RET6 microprocessor. Both the micro and the Zigbee
module are connected via their SPI interface and they communicate thanks to the Ember
ZigBee serial protocol running on the micro. An extended number of external connectors
allows the integration of peripherals as requested by the target application.

The software in the kit includes the hardware abstraction layer and microprocessor libraries,
the Ember ZigBee Serial Protocol driver and a simple application implementing sensor and
sink features for use in a typical remote monitoring scenario.

The STEVAL-SPZB260Vx can be used for the following purposes.

m Demonstration: by using the sensor/sink application example integrated in the kit and two
development boards, you can easily set-up a demo showing a few of basic features of the
ZigBee protocol stack. The demo shows the behavior of a typical wireless sensor network
where a sink collects data sent by a sensor remotely connected.

m Development: by using external equipment consisting in a development environment for
the STM32 and, optionally, the ember insight adapter and ember insight desktop for
network analysis and debugging, the kit can be used to prototype and debug a target
ZigBee application.

This document describes the hardware and software components of the
STEVAL-SPZB260Vx and provides instructions for setting up the hardware and loading and
running the application example.

The document is not meant to be a ZigBee tutorial and assumes that the reader is familiar
with AR development tools and the basic features of the STM32 microprocessor.
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UumMo876 Introduction

1 Introduction

As specified in Table 1, several versions of the STEVAL-SPZB260Vx are defined based on
the SPZB260-PRO module type that is integrated.

Table 1. STEVAL-SPZB260Vx versions

Order codes Integrated module
STEVAL-SPZB260V1 SPZB260-PRO
STEVAL-SPZB260V2 SPZB260C-PRO
STEVAL-SPZB260V3 SPZB260PA-PRO
STEVAL-SPZB260V4 SPZB260PAC-PRO

In the rest of the document, the following abbreviations are used.

Table 2. Abbreviations

STEVAL-SPZB260V1 / STEVAL-SPZB260V2 / STEVAL-SPZB260V3 / STEVAL-SPZB260V4 KIT
STEVAL-SPZB260V1 hardware STEVAL
STEVAL-SPZB260V1 software SPZB260kit
SPZB260-PRO / SPZB260PA-PRO / SPZB260PAC-PRO ZigBee module
Ember ZigBee serial protocol EZSP
STM32F103RET6 STM32
Hardware abstraction layer HAL
Ember insight adapter ISA

The kit consists of the parts described in the following sections.

1.1 Hardware

Full featured development board that targets prototyping of a coordinator, router or end
device for use in a ZigBee network. External connectors allows you to integrate the
peripherals of your interest. The board can be supplied by means of an external +5 V supply
or through one of its USB connectors. The STEVAL integrates the following.

® A ZigBee module that runs the version 3.3.1 of the EmberZNet PRO™ protocol stack.
® A host microcontroller (STM32F103RET6) with 512 kB Flash and 64 kB RAM.
® A 10-pin insight port and JTAG connectors for programming and debugging purposes.
e Configurable hardware support for application development:

—  temperature sensor

— voltage battery measure circuitry

— one push button

— two LEDs
® Mini-USB and USB/RS-232 bridge connectors.
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1.2

1.3

1.4

1.4.1

Note:
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® A host microcontroller reset button.

® An STM32 selectable SPI/UART link to the ZigBee module (UART is only usable with
SPZB260C-PRO, SPZB260PA-PRO and SPZB260PAC-PRO).

® A DC power source selection between the external power supply or external USB
supply.

® Power indicator LEDs.

® Selectable STM32 boot modes: Flash, RAM and boot load through USART1
(USB/RS-232 bridge).

® Jumpers for USB/RS-232, SPI/UART, boot mode and supply selection.

® 40-pin, 0.1" pitch, double-row header for access to remaining host GPIO signals and
interfaces (SPIs, USARTS, 12Cs, etc.)

Software

The kit is shipped with the EmberZNet 3.3.1 version pre-loaded on the ZigBee module. In
addition, the kit contains a software package including the HAL libraries, the Ember ZigBee
serial protocol driver and a simple application implementing sensor and sink features for use
in a typical remote monitoring scenario.

CD

The kit also includes a CD that contains the software and related documentation
(SPZB260kit zip file). A large number of documents for use with the STM32, insight
adapter/desktop tools from Ember, and IAR tool suite can be found at the ST, Ember and
IAR web sites respectively.

External equipment

The following minimum external equipment is required to use the kit functionalities.

® A PC with Windows XP®.

® The STM32 development toolset when the kit is used for application development
purposes. The kit includes pre-built projects for use of the IAR Embedded Workbench
IDE version 5.4 A. For network debugging and traffic analysis, the kit can be also used
with the Insight adapter and Insight desktop from Ember Corporation.

® A mini-USB cable to connect the STEVAL with the PC via the mini-USB interface.

® Aninsight port cable to connect the STEVAL with the Insight adapter via the Insight
port interface.

IAR toolset

The IAR Embedded Workbench IDE for ARM® is a very powerful integrated development
environment used for developing and managing complete embedded application projects.

For programming (and/or debugging) using the IAR toolset, an IAR J-Link JTAG emulator is
required. The IAR J-LINK is a JTAG emulator designed for ARM cores. It connects via a
USB port to a PC running Windows® 2000 or XP. It has a built-in 20-pin JTAG connector,
which is compatible with the standard 20-pin connector defined by ARM. When using the
IAR J-Link, an external power supply is required to power the STEVAL board.
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1.4.2

The first time the IAR J-link is plugged into the PC’s USB port, the user is requested to
provide the relative J-Link driver. To do this, browse to the IAR installation directory and
select the folder ARM > Driver > Jlink. The IAR toolset and the IAR J-Link are not provided
with the kit. For detailed information and documentation about IAR products, refer to
www.iar.com. As an alternative, ST-Link can be used in place of the IAR J-LINK emulator.
ST-LINK is a very low-cost, in-circuit debugger/programmer for STM32. It connects to the
application or demonstration board for programming and debugging via a standard JTAG
connection. The complete ST-LINK documentation is available from www.st.com.

Insight adapter and desktop

The STEVAL board can be interfaced with an insight adapter and insight desktop (from
Ember, available as part of the JumpStart Ember development kit). These tools are useful
for updating the protocol stack on the module and for monitoring and debugging the network
traffic over the network.

For detailed information about the Insight adapter and desktop, refer to the related
document on the Ember website at www.ember.com. The following sections provide a short
introduction to these modules.

Insight adapter

The Insight adapter (ISA) is a device that, via the Insight port, connects the STEVAL to the
Ethernet. The adapter transmits network data collected by the Insight port and conveys it
over its Ethernet connection to the Insight desktop tool. It also picks up any messages or
new software that is addressed to this board, and processes emulation and debug
commands. ISA enables the host PC to interface with the hardware node during debugging
and programming.

The Insight is comprised of:

® a 10-pin Insight port for interfacing to the STEVAL (providing programming and
debugging services).

® a TCP/IP 10/100 Ethernet interface with a power-over-Ethernet functionality.

Insight desktop

The Insight desktop is a graphical tool that displays network and node activities in real time.
It provides a rich and flexible interface to the embedded networks, which helps you develop
and debug new network applications. The Insight desktop includes the following features.

® Multiple editor panes that provide tiered views of network activity, letting you drill down
from a high-level map of node interactions to the detail of each packet.

® Customizable filters that let you specify exactly which network activities to display.

® Log files that save captured data, enabling you to step through transactions and events
for a detailed analysis.

o A file browser that lets you easily upload new applications to any connected node.

® Abrowser-based interface for automatic discovery of Ethernet-connected adapters and
easy management of adapter applications.
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Hardware and software compatibility

The STEVAL-SPZB260V1 has been successfully tested with the following libraries and
ToolSuite versions.

® EmberZnet stack, version 3.3.1. Pre-loaded on the STEVAL when shipped (version 3.5
on the ZigBee module is an option that can be required at the time of ordering).

Version 2.0.1 of the Flash loader demonstrator. Available at www.st.com.
Version 2.0.3 of the STM32 firmware library. Included in the kit.

EZSP driver. Included in the kit.

Sink sensor example. Included in the Kkit.

IAR 5.4, not included in the kit

USB driver. Included in the kit.

CP2102 driver. Included in the kit and available from www.silabs.com.
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2 Hardware description

2.1 STEVAL board description

Figure 2. Block diagram
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Figure 3. STEVAL board and main components
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2.2 Recommended operating conditions
Table 3. Recommended operating conditions

Symbol Parameter Conditions Min | Typ | Max | Unit

J1- Ext.VIN | Main board supply voltage -20°C<T<70°C | 4 5 6 \"

J3- Ext.VIN Alternate board (external battery) supply 10°C < T <60°C | 4 5 6 Vv

voltage
Ta Operating ambient temperature -20 +70 | °C
17
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2.3 Board connections
Table 4.  Board connections and configuration(!)
Name Pin n° Description
J1 (2 poles) |Ext. VIN (typ. +5 V) external power supply plug.
1 JTAG connector +3.3 V supply output (warning: current limited to 10 mA max.)
2 JTAG connector +3.3 V supply output (warning: current limited to 10 mA max.)
3 JTAG connector - JTRST
4 JTAG connector - GND (system ground, 0 volt)
5 JTAG connector - JTDI
6 JTAG connector - GND (system ground, 0 volt)
7 JTAG connector - JTMS
8 JTAG connector - GND (system ground, 0 volt)
9 JTAG connector - JTCK
10 JTAG connector - GND (system ground, 0 volt)
2 11 JTAG connector - (R6 - 10 kQ pull-down connection)
12 JTAG connector - GND (system ground, 0 volt)
13 JTAG connector - JTDO
14 JTAG connector - GND (system ground, 0 volt)
15 JTAG connector - RESET
16 JTAG connector - GND (system ground, 0 volt)
17 JTAG connector - (R7 - 10 kQ pull-down connection)
18 JTAG connector - GND (system ground, 0 volt)
19 JTAG connector - (R8 - 10 kQ pull-down connection)
20 JTAG connector - GND (system ground, 0 volt)

Doc ID 16852 Rev 1
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Table 4. Board connections and configuration“) (continued)
Name Pin n° Description
1 EXTENSION connector: +Vgxt. - positive pole for +5 V battery or external supply connection.
See Figure 7 for use of JP1 jumper.
5 EXTENSION connector: GN.D - negative pole for +5 V battery or external supply connection.
See Figure 7 for use of JP1 jumper).

3 EXTENSION connector: +3.3 V_O - (current limited 3.3 V output, max. 10 mA)
4 EXTENSION connector: GND - (system ground, 0 volt)
5 EXTENSION connector: PCO - (STM32F103RET6 signal)
6 EXTENSION connector: PC1 - (STM32F103RET6 signal)
7 EXTENSION connector: PC2 - (STM32F103RET6 signal)
8 EXTENSION connector: PC3 - (STM32F103RET6 signal)
9 EXTENSION connector: PAO - (STM32F103RET®6 signal)
10 EXTENSION connector: PA1 - (STM32F103RET®6 signal)
11 EXTENSION connector: PA2 - (STM32F103RET®6 signal)
12 EXTENSION connector: PA3 - (STM32F103RET6 signal)
13 EXTENSION connector: PA4 - (STM32F103RET®6 signal)
14 EXTENSION connector: PA5 - (STM32F103RET®6 signal)
15 EXTENSION connector: PA6 - (STM32F103RET®6 signal)

3 16 EXTENSION connector: PA7 - (STM32F103RET®6 signal)
17 EXTENSION connector: PA8_16MHz_EN - (STM32F103RETS6 signal)
18 EXTENSION connector: PBO - (STM32F103RET®6 signal)
19 EXTENSION connector: PB5 - (STM32F103RET®6 signal)
20 EXTENSION connector: PB6 (12C bus SCL) - (STM32F103RET6 signal)
21 EXTENSION connector: PB7 (12C bus SDA) - (STM32F103RET6 signal)
22 EXTENSION connector: PB8 - (STM32F103RETS6 signal)
23 EXTENSION connector: PB12 - (STM32F103RET®6 signal)
24 EXTENSION connector: PB13 - (STM32F103RET®6 signal)
25 EXTENSION connector: PB14 - (STM32F103RET6 signal)
26 EXTENSION connector: PB15 - (STM32F103RET6 signal)
27 EXTENSION connector: PC4 - (STM32F103RET®6 signal)
28 EXTENSION connector: PC5 - (STM32F103RET6 signal)
29 EXTENSION connector: PC6 - (STM32F103RET6 signal)
30 EXTENSION connector: PC7 - (STM32F103RET6 signal)
31 EXTENSION connector: PC8 - (STM32F103RET6 signal)
32 EXTENSION connector: PC9 - (STM32F103RET6 signal)
33 EXTENSION connector: PC10 - (STM32F103RET®6 signal)

12/38
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Table 4. Board connections and configuration“) (continued)

Name Pin n° Description

34 EXTENSION connector: JTMS - (STM32F103RET6 signal)

35 EXTENSION connector: JTCK - (STM32F103RET®6 signal)

36 EXTENSION connector: JTDI - (STM32F103RET6 signal)

J3 37 EXTENSION connector: JTDO - (STM32F103RET6 signal)

38 EXTENSION connector: JTRST - (STM32F103RET6 signal)

39 EXTENSION connector: TAMPER - (STM32F103RET®6 signal)

40 EXTENSION connector: RESET - (STM32F103RET®6 signal)

—_

USB-RS232 BRIDGE connector: USB_VCC - (+5 V USB power supply)

USB-RS232 BRIDGE connector: USB_D- - (USB DATA- signal)

J4
USB-RS232 BRIDGE connector: USB_D+ - (USB DATA+ signal)

Al WD

USB-RS232 BRIDGE connector: USB_GND - (USB GND)

'y

USB MINI connector: USB_VCC - (+5 V USB MINI power supply)

| USB MINI connector: USBDM - (USB MINI DATA- signal)
5

USB MINI connector: USBDP - (USB MINI DATA+ signal)

Al W DN

USB MINI connector: USB_GND - (USB MINI GND)

—_

Insight Port connector: 3.3V_ZB - power supply output (warning: current limited)

Insight Port connector: SIF_MISO

Insight Port connector: GND - (system ground, O volt)

Insight Port connector: SIF_MOSI

Insight Port connector: GND - (system ground, O volt)

J6
Insight Port connector: SIF_CLK

Insight Port connector: SIF_LOADB

Insight Port connector: 260_RSTB

Ol N OO M|l W|DN

Insight Port connector: PTI_EN

—_
o

Insight Port connector: PTI_DATA

Configurable in combination with JP9. Refer to Section 2.6.1 on page 18 for jumper
configuration cases. Connect this jumper to use the +5 V USB/miniUSB as power supply.
(Warning: when this jumper is selected, remove the external power supply from J1 or from pin
1 of J3).

JP1 JUMPER

Configurable in combination with JP3, JP4, JP10, JP11, JP12. Refer to Section 2.6.3 on page
JP2 JUMPER | 20 for configuration cases. The jumper enables the 260_SPI_MOSI signal (SPI connection
between micro and ZigBee module).

Configurable in combination with JP2, JP4, JP10, JP11, JP12. Refer to Section 2.6.3 on page
JP3 JUMPER | 20 for configuration cases. The jumper enables the 260_TXD signal (UART connection
between micro and ZigBee module).
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Table 4. Board connections and configuration“) (continued)
Name Pin n° Description
Configurable in combination with JP2, JP3, JP10, JP11, JP12. Refer to Section 2.6.2 on page
19 for configuration cases. When connected, enables 260_RXD (for SPI connection between
JP4 JUMPER | micro and ZigBee module) or HOSTINT (for UART connection between micro and ZigBee
module), depending on the configuration of the other jumpers. When not connected, the
jumper enables use of the micro’s PB10 pin.
Configurable in combination with JP6, JP7, JP8. Refer to Section 2.6.2 on page 19 for
JP5 JUMPER | configuration cases. When connected, this jumper enables the RTS_1 signal for use of the
USB — RS-232 BRIDGE.
Configurable in combination with JP5, JP7, JP8. Refer to Section 2.6.2 on page 19 for
JP6 JUMPER | configuration cases. When connected, this jumper enables the CTS_1 signal for use of the
USB — RS-232 BRIDGE.
Configurable in combination with JP5, JP6, JP8. Refer to Section 2.6.2 on page 19 for
JP7 JUMPER | configuration cases. When connected, this jumper enables the RXD_1 signal for use of the
USB — RS-232 BRIDGE.
Configurable in combination with JP5, JP6, JP7. Refer to Section 2.6.2 on page 19 for
JP8 JUMPER | configuration cases. When connected, this jumper enables the TXD_1 signal for use of the
USB — RS-232 BRIDGE.
Configurable in combination with JP1. Refer to Section 2.6.1 on page 18 for configuration
JUMPER . . . .
JP9 3 pol cases. By connecting pins 1-2 of the jumper, the user selects the main board voltage regulator
(3 poles) (U1), while by connecting pins 2-3, the user selects the CP2102 internal voltage regulator.
Configurable in combination with JP2, JP3, JP11, JP12. Refer to Section 2.6.3 on page 20 for
JP10 JUMPER | configuration cases. By connecting pins 1-2 the user selects the 260_SPI_CLK (SPI
(8 poles) | connection between micro and ZigBee module), while by connecting pins 2-3 the user selects
the 260_RTS signal (UART connection between micro and ZigBee module).
Configurable in combination with JP2, JP3, JP10, JP12. Refer to Section 2.6.3 on page 20 for
JUMPER | configuration cases. By connecting pins 1-2 the user selects the 260_SPI_MISO (SPI
JP11 : 4 ) . . -
(8 poles) | connection between micro and ZigBee module), while by connecting pins 2-3 the user selects
the 260_CTS signal (UART connection between micro and ZigBee module).
Configurable in combination with JP2, JP3, JP10, JP11. Refer to Section 2.6.3 on page 20 for
JP12 JUMPER | configuration cases. By connecting pins 1-2 the user selects the 260_SPI_SSEL (SPI
(8 poles) | connection between micro and ZigBee module), while by connecting pins 2-3 the user selects
the 260_CTS signal.
Configurable in combination with JP14. Refer to Section 2.6.4 on page 21 for configuration
JP13 JUMPER | cases. By connecting pins 2-3 the user selects the BOOT1 signal to enable the system
(3 poles) | memory boot load. By connecting pins 1-2 the user selects the embedded SRAM boot mode.
By leaving the jumper disconnected, the user Flash boot mode is enabled.
Configurable in combination with JP13. Refer to Section 2.6.4 on page 21 for configuration
JP14 JUMPER | cases. By connecting pins 2-3 the user selects the BOOTO signal to enable the embedded
(8 poles) |system Ram or system memory boot modes. By connecting pins 1-2, the user enables the
user Flash boot mode.
SW1 | Push button | Software-configurable pushbutton connected to the STM32F103RCU6 PD2 pin.

Sw2

Push button

Reset button — pushbutton acting on the STM32F103RCUG reset pin.

Note: use of this button can also be useful during programming of the microcontroller, by
starting the programming phase without switching off/on the board’s power supply).

Led1 GREEN | Software-configurable LED connected to PC12 (supplied by +3.3 V board voltage).
Led2 | GREEN |LED showing the presence of the board’s 3.3 V internal voltage.
14/38 Doc ID 16852 Rev 1 17
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Table 4. Board connections and configuration(!) (continued)
Name Pin n° Description
Led3 | GREEN Software-configurable LED showing status of PC11 internal signal (supplied by +3.3 V board
voltage).
Led4 RED LED showing status of the ZigBee module’s ACTIVITY internal signal.

1. Refer to Figure 3 for component layout.

2.4

Board layout

Figure 4. STEVAL layout
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2.5 Hardware features
2.5.1 I/O signal voltage configuration
Table 5. Maximum voltage configuration of board interfaces
Maximum 6 V external power supply
Pin 1 voltage (may be supply input if selected | Pin is entirely user configurable (avoid
by user using the appropriate jumper conflicting power supplies)
positioning)
Pin 2 0V interface GND - system ground (0 V)
J3 extension
X tl Pin 3 3.3 V output board power supply Caution when used to supply external
connector (10 mA maximum current available) circuits
Pin 4 0V interface GND - system ground (0 V)
Pin All system logic signals and I/O signals
40 Maximum 3.3 V interface voltage must be interfaced by a maximum 3.3 V
Sto level voltage
Supply and ENABLE for external
Pin 1,2 Maximum 3.3 V interface voltage emulator (avoid conflicting power
supplies)
Pin 4,6,8,10,12, .
0V interface GND - system ground (0 V)
J2 emulator | 14,16,18,20
connector Pin All emulator interface logic signals must
Maximum 3.3 V interface voltage be interfaced by a maximum 3.3 V level
3,5,7,9,13,15
voltage
Pin . 10 kQ resistor connected to GND
11,1719 10 kQ pull-down interface internally on the board
2.5.2 Reset

The STEVAL integrates a reset push-button that generates a reset pulse for the
microcontroller. The reset signal can also be externally generated via pin 40 of the J3

Configurable button

The STEVAL integrates a software-configurable push-button that is connected to the PD2
pin of the microprocessor.

Voltage battery meter

The STEVAL allows measuring the residual voltage available when an external battery is
used. The functionality is enabled through the software and is derived by means of an
IMD9A component whose output is connected to one of the analog ports of the STM32

connector.
2.5.3
2.5.4

micro.
16/38
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2.5.5 Temperature sensor

An STM-STTS75 CMOS digital temperature sensor is integrated in the STEVAL. The sensor
presents an accuracy of +/-2 °C in the -25 °C to +100 °C range. Refer to the datasheet
available at: http://www.st.com for a detailed specification of the device.

2.5.6 Ground points

The G1 and G2 ground points shown in Figure 6 facilitate the stacking of a daughter board.

Figure 6. Ground points for daughter board connection

GP1 GP2

2.6 Setting up STEVAL

Figure 7. STEVAL jumper positions

Board
Positioning
Reference

J
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2.6.1
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Powering setup

The STEVAL can be supplied with a standard DC 5 V external power supply or via one of
the USB connectors, or by connecting an external supply to pin 1 of the J3 connector.

Two jumpers (JP1 and JP9) are used to select the power source supply and, in case of USB
usage, the on-board voltage regulator between the main board regulator and the regulator
that is integrated in the CP2102 chip.

Figure 8 shows how the jumpers must be configured in the different cases.

Figure 8. Power supply jumper configurations
-~
® ® O
Positioning
Ref. Fig. 6

®
O

®
O

JP9 JP9

w1l © O o @@
Jumper Configuration Jumper Configuration
To select the +5V To select the +5V USB
External Power Supply Supply and the
and the Main Board Main Board
Voltage Regulator Voltage Regulator

(@) (b)

JP9

Jumper Configuration
To select the +5V USB
Supply and the CP2102
Voltage Regulator

JP1

(c)
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2.6.2

Serial communication interface setup

The STEVAL can be connected via the USB-RS232 BRIDGE or via the (mini) USB
connector. To obtain these functional features, the user must select the proper jumper
configurations, as shown in Figure 9.

Figure 9. Serial connection jumper configurations

a

® & & o
Board
Positioni
rirgs || @ @ | @ | @

JP5 JP6 JP7 JP8

Jumper Configuration To use the USB-
UART bridge
(a)

|Izoa_rt(_i ) O Q O O
O

Ref. Fig. 6 O Q O

JPS5 JP6 JP7 JP8

Jumper Configuration To use the mini

usB (b)
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ZigBee module interface setup

If the STEVAL integrates the SPZB260-PRO (as it does by default), only the connection via
the SPI is possible between the ZigBee module and the micro. If the STEVAL integrates the
SPZB260C-PRO, SPZB260PA-PRO or SPZB260PAC-PRO, then the module can be
connected to the micro via the SPI or UART. The configuration of jumpers for the different
cases is shown in Figure 10. When the UART interface is used, the ZigBee module must be
loaded with a dedicated firmware that is not provided with this kit.

Figure 10. Zigbee module connection jumper configurations

Board
Positioning
Ref. Fig. 6

a

JP3

JP10

o 1

0|®

o0 (e

JP2 JP4

ZigBee Module

JP11 JP12

OO
o0
LI J

Jumper Configuration to enable the

UART based connection between micro
and ZigBee module (only for
SPZB260C-PRO or SPZB260PAC-
PRO)

(@)

z ) JP10

Board L ] 1@
rirme |0 @@
00 0|®

JP2 JP4

ZigBee Module

JP11 JP12

o0
oo
OO

Jumper Configuration to enable the SPI
based connection between micro and
ZigBee module

(b)
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2.6.4

Boot mode setup
To enable the different boot modes of the STM32, the JP13 and JP14 jumpers must be

configured as in Figure 11. Refer to the STM32 datasheet for details about selectable BOOT

modes.

Figure 11. Boot modes jumper configurations

'

Board Pos.

JP14

Ref. Fig. 6

ol 1

JP13

OO0

Jumper Configuration to enable
USER FLASH Boot Mode

(@)

' 3

Board Pos. JP14
Ref. Fig. 6

000

JP13

ol 1

Jumper Configuration to enable
EMBEDDED SRAM Boot Mode

(b)

Board Pos.
Ref. Fig. 6

Jumper Configuration to enable
System Memory Boot Mode

[
O3
-
»

JP13

000

()
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3 Getting started with the KIT
3.1 Installing the SPZB260kit library
® Copy the file SPZB260kit.zip contained on the CD to a folder on your PC.

Unzip SPZB260kit.zip.

3.2 SPZB260kit content

The SPZB260kit library of the STEVAL-SPZB260V1 includes the STM32 library version 2.x,
the EZSP protocol, application examples and related IAR project files.

The structure and content of the library package is described below.

22/38

App contains version and sink-sensor application files and IAR projects.

Build contains pre-built images of the pro-stack and of the sample applications
provided with the kit.

Docs contains some documents.
Ezsp contains the Ember ZigBee serial protocol driver.

Hal contains the board/ST microcontroller dependencies’ header file and a library of
drivers for addressing the STEVAL platform devices and capabilities (buttons, buzzer,
LEDs, memory, micro, SPI protocol, system timer, UART).

Include contains header files for use in the Zigbee application development.

SerialUSB contains the STM32 library for use of the USB peripheral. The folder also
includes a zip file, vepdriver_v1.1_setup.zip, to install the driver needed to use, via
the USB, the STEVAL with your PC.

Stlib contains include and binary files of the STM32 library, version 2.x.
Tools contains:

— em2xx utilities. For use of these utilities see the manual
120-4020-000_Utilities_Guide included in Docs.

— the Flash_loader_demonstrator tool that can be used to load hex files (as
contained in the build directory) through the USB-to-UART bridge connector.

—  CP2102, which contains the driver and configuration tool for use of the CP2102
device (USB-to-UART bridge).

Util contains the ZigBee libraries for security, fragmentation and additional Zigbee

features.
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3.3

3.3.1

Note:

3.3.2

Note:

Note:

Installing the USB and CP1202 drivers

USB driver

The following steps are needed to install the driver for use of the mini-USB port on your PC.
® Unzip the file vepdriver_v1.1_setup.zip contained in SPZB260kit > SerialUSB.

® Double click on VCPDriver_V1.1_Setup.exe to install the driver.

® Connect the STEVAL to your PC with a mini-USB cable.

To use the mini-USB port, the jumpers JP1 and JP9 must be configured as shown in
Figure 8(b) and JP5-JP6-JP7-JP8 must be configured as shown in Figure 9(b). When the
driver is correctly installed, you will see the virtual COM associated to your STEVAL listed in
the “Ports” field of the computer management utility of your PC (Figure 12).

Figure 12. Virtual COM associated to the STM32

B Fle Action View window Help = x|
& [ & @

@ Computer Management (Local) ] ,,Q] Infrared devices -~
=] m Syskem Toals #-“ Keyboards

+ ] Event Yiswer %) Mice and other pointing devices

# ] Shared Folders %l Modems

+ &) Performance Logs and Alerts | [+ 2 Manitors

g Devics Managar +-E8 Nstwork adaptsrs

=& Storage =% Other devices

+

3 Removable Storage HP Integrated Module
Disk Defragmenter PCI Serial Port
Disk Management PCI Simple Communications Controller . .
=158 Services and Applications +- [ PCMCIA adapters Virtual COM associated

+-<p Personal identification devices to the STM32

= Ports (COM & LPT)

< S STM irtual COM Part {COM29)
=

==
+ B Secure Digital host controllers

+ %@ Smart card readers

+@, Sound, video and game controllers

' System devices
< > + €% Universal Serial Bus contrallers 2

CP2102 driver

The following steps are needed to install the driver for use of the USB-UART bridge CP2102
on your PC.

The driver can be found on the Silicon Labs web page at www.silabs.com, and a copy is also

included in SPZB260kit > Tools > CP2102.

® Unzip the file CP210x_VCP_Win2K_XP_S2K3.zip.

® Double click on CP210x_VCP_Win2K_XP_S2K3.exe to install the driver.

® Connect the STEVAL by inserting the USB connector into one of the USB slots on your
PC.

To use the USB-to-UART bridge, JP1 and JP9 must be configured as shown in Figure 8(b)
(or as in Figure 8(c)) and the jumpers JP6-JP7-JP8-JP9 must be configured as shown in
Figure 9(a). When the driver is correctly installed, you will see the COM associated to your
STEVAL listed in the “Ports” field of the computer management utility of your PC. See
Figure 13 as an example.
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Figure 13. COM associated to USB-to-UART bridge

= Computer Management E]@

@ File Action “iew Window Help iy = J
@ 8 2
@ Computer Management {Local) + ﬂ Infrared devices ~
= @ System Tools +-4z» Keyboards
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Disk Defragmenter PCI Serial Port
Disk Management PCI Simple Communications Contraller
+ [ Services and Applications +- [ PCMCIA adapters COM associated
+ Personal identification devices .
iy Syl to USBtoUART Bridge
ECP Prigter Pozt{LET1
- Slican Labs CP210x USE to UART Bridge (COME)__—>
+ ProTesTr
¥ } Secure Digital host contrallers
+ %@ smart card readers
+- @, sound, video and game controllers
+ System devices
F3 > + g Universal Serial Bus contrallers v

Refer to Section A.2 on page 35 to connect multiple STEVALS to your PC via the USB-to-
UART bridges.

Installing the Flash loader demonstrator tool

The Flash loader demonstrator is useful in loading .hex files into the STEVAL micro via the
USB-to-UART bridge connector.
Follow these steps to install the Flash demonstrator tool.

® Unzip the file um0462.zip contained in
SPZB260kit > tools > flash_loader_demonstrator.

® Double click on Flash_Loader_Demonstrator_V2.1.0_Setup.exe to install the tool.

Checking that the STEVAL works with the "Version"
application

The KIT is shipped with the "Version" application pre-loaded in the processor’s Flash
memory.

"Version" is a very simple application that allows the following basic operations to be
performed.

® Initialization of the EmberZNet stack.

® Running of the EmberZNet stack version on the SPZB260-PRO module.

® Retrieval of the eui address of the ZigBee module.

® Reading of the version of the SPZB260kit library.

The source files and ".exe" image of the Version application are available in SPZB260kit >
app and SPZB260kit > build > stm32-images respectively.
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"Version" has the only target that allows you to check that the STEVAL correctly
communicates via the USB-to-UART bridge while not exploiting any ZigBee networking
features. "Version" requires that the USB-to-bridge driver be installed and operating
correctly on your PC.
® Check the jumpers are set as in Figure 8(a), Figure 9(a), Figure 10(b) and
Figure 11(a).
® Insert the STEVAL into the USB plug of your PC. The power LED (LED2) goes on,
indicating that the board is powered up.

® By using the computer management utility of your PC, find the virtual COM that has
been associated with your STEVAL.

® Open a HyperTerminal by using the identified COM port and with the following
configuration:

—  Bit Rate: 115000
— Data Bits. 8

—  Parity: none

—  Stop bits: 1

—  Flow control: none

® Push the reset button on the STEVAL in order to restart the application execution on
the board. Data is printed on the HyperTerminal as shown in Figure 14.

Figure 14. Version application data output

‘& Yersion - HyperTerminal
File Edit WYiew Call Transfer Help
0= A& DB
VERSION APP wersion [SPZB260Kit_VY1.0.8]
***** Stack initialization performed with success
***** Stack Version = 3325
***** EUI64 Node ID = POSOE10000BOAGF6
Connected 0:01:27 Auto detect 115200 8-N-1
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Installing and running the sink-sensor application

The sink-sensor application included in the SPZB260kit is provided to allow the STEVAL
user to easily set-up a ZigBee network by using only hardware and software components
included in the kit. The sink-sensor is derived from the homonymous application also
included in the Ember JumpStart kit and shows the basic features of a distributed sensor
network for remote monitoring.

The sink-sensor application requires the use of at least two different STEVALs (or other
compatible hardware), respectively running sink and sensor applications in the same
network.

Sink-sensor sample application

The sensor-sink application is an example of a complete application that implements a
distributed sensor network with one or more data collection points (called sensors) and one
data storage point (called sink). This application uses a "push" style of communication,
where the sensor periodically sends reports to the sink without needing to be asked for this
data.

In our specific case, sensors capture temperature data measured by the sensor that is
integrated in the board and send that data to a sink that is connected to a PC. Data collected
by the sink is then available at the serial port associated to the STEVAL when it is connected
to a PC, and can be used by every kind of application running on it.

The sink node is also set-up to be the ZigBee coordinator device, and it forms the network
automatically on first startup, thus retaining the settings across reboots. The sink sends out
advertisements (SINK_ADVERTISE) at regular intervals using a multicast (after making a
many-to-one route request). If a joining procedure is activated by pushing a button on the
boards, a not joined sensor hearing a SINK_ADVERTISE sends a message
(SENSOR_SELECT_SINK) requesting to use that sink (after setting its address table entry
to the sink). If the sink has a free address table entry it responds with a sink ready message
(SINK_READY) and, at that point, the sensor is free to send data (DATA) to the sink at fixed
intervals (as set by SEND_DATA_RATE).

The sink sensor communication is set with the following network parameters.
e CHANNEL -26

e PANID OxO1ff

® APP_EXTENDED_PANID {'s','e','n",'s','0",'r',0,0}

The payload of the packet sent by the sensor is 12 bytes long and includes:
® 8 bytes corresponding to the 64-bit address of the sender.

® 2 bytes corresponding to the temperature values as captured by the sensor integrated
in the STEVAL.

® 2 bytes corresponding to the voltage level as measured on the voltage meter integrated
in the STEVAL.

The sensor-sink application allows a user to interact with the STEVAL by sending
commands through a serial port (the COM associated to the STEVAL when connected to
the PC).
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4.2

The following is the list of commands supported by the sink and sensor.
® ?=help;

® i=print node;

® | =send multicast [hello];
e t=playtune;

® a = print address table;
® m = print multicast table;

® f=send sink advertisement; (ONLY FOR SINK)

® 1 =simulate button BT1: turn allow join ON for 60 sec; (ONLY FOR SINK)
°

1 = simulate button BT1: join the network or if already joined, turn allow join ON for 60
sec; (ONLY FOR SENSOR)

¢ = print child table;
k = print the security keys;

® *=switch the network key: send the key followed by a switch key command 30 seconds
later; (ONLY FOR SINK)

® & =send a switch key command. This is needed only if the device sent a new key and
then reset before it was able to send the switch key command; (ONLY FOR SINK)

® ! =leave ZigBee network;

In the SPZB260kit, the sensor and sink applications are provided as:

® hex images. sensor.hex and sink.hex available in STEVAL260kit > build > stm32-
images. They can be loaded on the STEVAL by using the Flash tool as described in
Section 4.2 on page 27.

® source files (available in STEVAL260kit > app > sink-sensor > src) for sink, sensor
and sleepy sensor (see Ember documentation for details on this application).

® |AR projects (available in STEVAL260kit > app > sink-sensor > app > IAR) to be
used for customization of those applications by the user.

Loading the sink-sensor onto your STEVAL

The kit includes the ".hex" images of the sink and sensor application that can be loaded onto
the STEVAL by using the Flash downloader tool. The following steps should be followed.

® Configure the jumpers JP1 and JP9 as in Figure 8(b).

® Configure the jumpers JP5, JP6, JP7 and JP8 as in Figure 9(a) for use of the USB-
UART bridge.

® Configure the jumpers J13 and J14 as in Figure 11(c) to select the system memory
BootMode.

® Plugthe STEVAL into one of the USB slots on your PC and identify the serial port
associated to the STEVAL (by using the computer management utility of your PC [see
Figure 13]). LED2 goes on to indicate the STEVAL is powered via the USB.

® Run the Flash loader demonstrator as described in the related manual. Use the port
identified in the previous step, 115200 baud rate and Parity None, and use
STM32_High-density_512K as target. Download sink.hex or sensor.hex (from
<SPZB260kit> > build > stm32-images) as per your needs.

® Unplug the STEVAL and configure the jumpers J13 and J14 as in Figure 11(a) in order
to enable the Flash boot mode for use of the loaded application.
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The previous step can be followed to load any other ".hex" images on the STEVAL. Check
that the jumpers are correctly configured if you get an error message from the Flash
concerning the readability of the device.

Setting-up a network and running the sink-sensor
application

This section describes how to use the STEVAL to run the sink-sensor application. Refer to
the source code and Ember documentation for details on the application and use of EZSP
APls.

You can run the sink-sensor application once you have successfully loaded the sensor
and sink applications as described in Section 4.2 onto two different STEVAL boards.

Verify that the jumpers J13 and J14 are configured as represented in Figure 11(a) by
allowing the Flash BootMode.

The STEVAL allows multiple choices for communication with your PC, and therefore
you need to configure the jumpers JP1, JP9, JP5-JP6-JP7-JP8 in accordance with your
choice. In the procedure described below, we have chosen to connect both the sensor
and sink to the same PC by using the miniUSB for the sensor and the USB-to-UART
bridge for the sink. By also connecting the sensor to the PC, you can monitor the serial
messages of both the sensor and the sink by using two different HyperTerminals on
your PC.

Connect “sink”. Check that JP5, JP6, JP7, and JP8 are configured as in Figure 8(a)
and connect the STEVAL-sink to one of the USB slots on your PC. LED1 and LED3
start toggling, indicating that the sink has appropriately formed the network as
coordinator. Every 30 seconds LED4 blinks, indicating that a sink advertise message
has been sent.

Open a HyperTerminal by specifying the COM associated to the STEVAL-sink (see
Figure 12) and by using the configuration 115200-8-NONE-1-NONE. You will see the
serial messages as shown in Figure 14. Press the reset button on the STEVAL to make
the sink application start from the beginning. The init and form network messages are
also shown in Figure 15.
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Figure 15. Sink advertise and form network messages

“& SINK - HyperTerminal g@
Fle Edt View cal Transfer Help

Dw 3 05

TX [sink advertisel, status 0x00 Set of messages printed out every time
EVENT: sink send many-to-one route r . N .

EYENT: sink automatically advertisin A Sink advertise is sent.
TH [sink advertisel, status 0x00

EVENT: sink send many-to-one route request| status 0x00

EVENT: sink automatically advertising to f.nd sensors

T¥ [sink advertisel. status 0x00

EVENT: sink send many-to-one route request, status Bx80

EVENT: sink automatically advertising to find sensors

TH [Eink_aguert%se], status 0x00 o
CYENT—sinksendwany 1o ohe rotte reguest, status9x08
EVENT: sink automatically advertising to find sensors
TH [sink advertisel, status 0x00

FVENT: ezspUtilInil passed

INIT: sink app @@8OE1DOGOOOOAT,2
SINK APP: forming network - channel Bx1A, panid @=B1FF, ExtendedPanld: 73606E736

EVENT: stackStatus now EMBER_MNETWORK_UP

EVENT: setting multicast table entry, status is 0x80
VN TSI end many-To-one Toute redquest, Srtatls onou Y
EVENT: sink automatically advertising to find sensors
TH [sink advertisel, status 0x00

Set of messages printed out the
Connected 0:17:03 Auto detect | 115200 8-4-1 Initialization time and when the network
is formed (press reset on STEVAL)

® Connect “sensor”. Check that JP5-JP6-JP7-JP8 are configured as in Figure 9(b) and
connect the STEVAL-sensor via the miniUSB to your PC. LED1 comes on, indicating
that the init phase of the sensor application has run successfully.

® Open a HyperTerminal by specifying the COM associated to the STEVAL-Sink (see
Figure 12) and by using the configuration 115200-8-NONE-1-NONE.

@ Caution. See Section A.3: Using the STEVAL reset when the STEVAL is connected via
USB for instructions on how to use the reset function on the STEVAL when the
miniUSB is used.

® To allow the sensor to join the network set-up by the STEVAL-sensor, press the SW1
button on the STEVAL-sink and the SW1 button on the STEVAL-sensor at an interval of
less than 30 seconds. If this operation runs successfully, LED1 and LEDS3 start toggling
and LED4 lights up every time there is an activity on the radio.

® Figure 15and Figure 16 show the serial messages of the sink and sensor respectively
during the join phase. After the network is set-up, the sensor sends a data packet every
5 seconds that contains the temperature value, the power supply voltage and the node
ID, as highlighted in the figures.
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Figure 16. Sink: join and data messages
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Figure 17. Sensor: join and data messages

Y

0=

“& SENSOR - HyperTerminal (-]
File Edit Wiew Call Transfer Help

3 DB

sensor—node>
sensor-node>

sensor-node>

‘ ~

Message written when SW1 is pressed

\ /

INFO

EVENT:
FVENT.

sensor-node>BUTTON_BT1: join network
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Connectes
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NUM T

® You can send commands through the HyperTerminal (as described in Section 4.1 on
page 26) to both the STEVAL-sink and STEVAL-sensor. As an example, in Figure 18
you can see the result of the command “i=print node info” sent to the STEVAL-sink.
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Figure 18. Sink: "i" command output

“& SINK - HyperTerminal Q@E|

File Edt View cCall Transfer Help

sink-node>R¥ [DATAT from: GO8AF100000GAG0
Temp: +30.750 C
Batt: +5.085 V

1

sink eui [OOBOE1000000A742] short ID [0000]

channel [8x1A1, power [BxFF1, panld [Ox@1FF]
ExtendedPanId: 73606E736F 720000, stack [33251, app [2.60]
security level [B5]

SINK APP version [SPZB260Kit_¥1.0.01]

Messages written on the SINK when “i”
command is sent

® The application uses a constant called MISS_PACKET_TOLERANCE as a threshold
for fault tolerance. On the sensor, this threshold controls how many message timeouts
can be permitted between the sensor and sink before the sensor decides to attach itself
to a different sink. For a sink, this controls how many data reports can be missed from a
sensor before the sink “forgets” about the sensor (stops maintaining a record of its
attachment). Although bindings are kept on the sink node to track the attached sensors,
these could easily be made temporary (used only for the SINK_READY message) to
allow the sink application to support more nodes without enlarging the binding table,
assuming that the sink application does not care which sensors and how many sensors
are attached to it.

® The sensor advertisement is a broadcast. The behavior of such a broadcast in the
network depends on the network topology and density. ZigBee limits the number of
broadcasts that can be active in a network to 10 so as to minimize the network
disruption and loss of bandwidth. As this network increases in size or density, the rate
of the sensor advertisement should be reduced in frequency.
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7.1

Caution:
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Monitoring network activity

Once the Zigbee network has been formed, the InSight Desktop tool can be used to monitor
and debug the network activity. The Insight Desktop displays the overall node and network
activities in real time and in a non-intrusive way. It provides a rich and flexible interface to the
network, which helps you to develop and debug new network applications. The Insight
Desktop accesses the network nodes using the relative Insight Adapter hardware.

Refer to Section A.1 on page 35 to connect your STEVAL with the Insight Adapter through
the Insight cable.

Developing your own application

You can develop your own application by using one of the development environments
available for the STM32 processor families. The library includes projects of the sensor and
sink applications previously described for use of the IAR development kit version 5.4a.

The library provides an IAR project for sensor and sink, available at STEVAL260kit > app >
sink-sensor > app > IAR.

A tutorial on how Zigbee and the sensor-sink application work is beyond the goal of this
document. Ember manuals provide the basis for understanding how to develop an Ember
application by using the EM260 chips ZigBee platform.

Updating the ZigBee protocol stack on the ZigBee
module

When the STEVAL is shipped, the EmberZnet Pro stack version 3.3.1 is pre-loaded on the
ZigBee Module. Contact your ST sales representative for availability of an updated version
of the stack for development of your own application. If you have an Ember login, you can
download the EmberZnet PRO libraries from the Ember Web Portal. See Section 7.1 to
update the protocol stack version by using the Insight Adapter Tool and Section 7.2 to
update the protocol stack version via the SPI serial port.

Updating the stack image using the Insight Adapter

The upload of the protocol stack via the Insight Adapter requires connecting the Insight
Adapter to the STEVAL via the Insight Port integrated in the STEVAL. Refer to the
appropriate Insight Adapter documentation for details.

When the Insight Adapter is connected via the Insight Port, the STEVAL is powered by pin1
of the Insight Port. Note that the driven current can be insufficient when many peripherals
are connected to the STEVAL. By selecting the option Ext of the Insight Adapter Port
Switch, you can disable Pin1 of the Insight Port, but will need to power-up the STEVAL
externally.
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Updating the ZigBee protocol stack on the ZigBee module

7.2

Updating the stack image using the micro

The EmberZNet 3.3.1 PRO stack supports the bootloader though the SPI interface feature.
It is possible to update the ZigBee stack image on the module by running a simple
application on the STM32F103 micro that switches the Zigbee chip to bootloader mode and
then sending the new stack image packets through the SPI interface. This application
requires the ZigBee chip previously loaded with a stack version (EmberZNet 3.01 or more
recent) supporting the bootloader.

The upload process requires that the Flash loader demonstrator be installed, and consists
of the following steps.

® Configure the jumpers JP5, JP6, JP7 and JP8 as in Figure 8(a) for use of the USB-to-
UART bridge.

® Configure the jumpers J13 and J14 as in Figure 11(c) for selection of the system
memory BootMode.

® Plugthe STEVAL into one of the USB slots of your PC and identify the serial port
associated to the STEVAL (see Figure 13).

® Run the Flash loader demonstrator as described in the related manual. Use the port
identified in the previous step. Download STM32_upload_stack_3.3.1_spi.hex available
in SPZB260kit > build > stm32-images.

® Unplug the STEVAL and configure the jumpers J13 and J14 as in Figure 11 (a) in order
to enable the Flash boot mode for use of the application.

® Plug the STEVAL in the USB slot. The uploading of the stack starts and LED3 and
LED4 start blinking. When the upload terminates, LED4 goes off and LED1 and LED3
start toggling. This step can be also monitored by opening a hyperterminal set with the
configuration 115200-8-None-1-None. If the downloading runs successfully, the data
represented in Figure 19 is printed on the hyperterminal.

Figure 19. SPI_bootloader data output

‘¢ aaa - HyperTerminal

File Edit Yiew Call Transfer Help

0= B B F

Standalone Bootloader app

Wait HW reset to reboot in bootloader mode

Now the SN268 is ready to receive the new image file
Start to upload the new image

New Image uploaded successfully

Connected 0:00:40 Auto detect 115200 8-M-1
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8 RoHS compliance

The STEVAL is RoHS compliant.
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Appendix A

A.1

A.2

A3

Using the Insight Adapter

When using the Insight Adapter connected with the Insight Port in the STEVAL, select the
option EXT of the RCM power select switch on the front panel of the insight adapter to allow
the STEVAL to be powered with its own power supply. In fact, the current that can be
sourced through the VBRD pin of the Insight Port (50 mA) can be too low for sourcing
appropriately the peripherals integrated in the STEVAL.

Using multiple USB-to-UART bridges

If you want to connect multiple STEVALSs to your PC via the USB-to-UART bridge, you need
to appropriately reprogram the ID associated to the CP2102 component. A tool from Silicon
Labs can be used for this operation. That tool and related documentation is also available
(an144sw.zip) in the folder SPZB260kit > tools > CP2102.

Using the STEVAL reset when the STEVAL is connected via
USB

When the USB is used, the reset on the STEVAL implies its disconnection from the PC.
Consequently, if you have a HyperTerminal or other application tied to the virtual COM, you
will lose the connection with the STEVAL as well.
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STEVAL electrical schematic

STEVAL electrical schematic

Figure 20.

A4

o e usmsv +3.3U88 Qv “aav
o pwe
9
470 0hm
1 ossusR JTAG SW PUSHBUTTON R R1 SPI2 I2CBUS
5 10K
vin Vou 1 TP2 TP3 TP4 TS swi LED1 6 TP7 TP TP TPI0 TPI1 TRz TPI3
4 Fgrs GREEN
INHIBT  ByPass [ ] [ B
c3
=) o I»l 100n
10n = c5
ativa per basso co 20 5
Ut 6av 2 l8la] g4 HIEIEIEIE R R
T E[| 55|55 470 0hm el | 2| BB 2|g|g| e
Vin  Vou Re
o LED3
4 ~ 77 =
6 .
[T ]
o v STM32FIOIRETS (64pin)
10u
63V
8
1 H ver NTRST/PE -2
22— 1o JTDO/PB |2
3 & voo 4 JTDIPAS [0
1 2 voD3 prcrma J 040
5 VDD2 useLy JTMS/SWDIO/PA
6 cs o 10 VDD 1 mc
7 ——100n —100n ——00n | 1000 433V Ra2 433V 78
H - e 012 e — o138
o it 1 oohm TA— g
1 "t00n L& vssa = o) S w2
2 vss3 9
3 260 5P oLk
14 vssi 260 RS g
BE R10 777
8 [P T 18 KO 1% P
a c1e 1121 vopa 1 1 20 sP[MIS O
cts 10 P12
5 10u AALOS 9
supeLy N
21 1oon 83V 4 PCO/ADC12 012 1 .
2[—poiz 4 vss\ oo romr © 1 1
573 A4 “oxorn
24 [~ pBTr SOA Ve 1000 QE2%083 000
25 [y TN PBI5/SP2_MOSPTIMI_CHA| R§8029630x
» E 21sa 2 = o 5] PDO/OSCN  PB14/SPI2_MISO/USART3 RTS/ WGLM,MLWR
4 £l e = ci7 vi PB13/SPI2_SCK/USART3_CTS/T 2 5-CgE
28 X—= osi = Al 100n] 6,00 MH; PB12/SPI2_NSS/I2C_SMBA/USART3_CK/ =gt a Goa
4 4 7] 1 4 crock PB11/2C2 SDAUSART3_Rx| S o .
£ [ e Enabe Voo 6 PB10/12C2_SCL/USART: TRRSTE 59 2
3 R23 *—81 po1/osc_ou PBO/TIMA. I [
o] i — M Z
38 [—7rirs SENSORE TE o) out Ef
o i — 2 >
36 [Tr PC1ITAVPERRTC
»
700 260 WAKE
37 st fssen usHBOTION N PB1/ADCOITIM3_@) M
Y o — SW PUSHBUTTON PC14/0SCaaNI PBO/ADCE/TIM3
RESET RIC GPIO PORT B
0 swe 4
L e %—24 pc1goscaz out
conso PA12/USART1_RTS/CANTX/TIM1_ETRARES ZIGBEE MODULE  SPZB260U IS/Ex
PATTUSART1_CTS/CANRKIM1_CHAJSBIM| 5 2%0 XD
PATOUSART1_RITIM_CHB|-5:
B PAS/USARTT_TX/TIN1_Zjias PAB 13MHz E N
NRST PAB/USART1_CK/TIM1_CH1
ststay
P14 E—TAMPER &l coom
. Ri4
RESET
15 [l 21 pg2/Bo0T 470 0hm
SYSTEM Ri5 T <
BoOTD 10K PAOMKUP/USART2_CTS/ADCO/TIM2 CHR-E
1o - M O G0 B08T A
P17 —B00T!
&4 5| 8
+3.3U88 N
B S.1.F. connector
4 9 TR0 TRzt P22 TR23
% 5
SIF WSO
LI c23 =} SPI1 R24 w M
R17 o oon
47K 1 1 u m SIF_LOADE w w
io- L o m RTS 1 PTTEN PTLDATA
z3a5078 s s e
asfezfg
g 6 a crs 1 "CONTOR
21 veus DTR 22X P8 201
G0 RS DR e X I 7
X ne oI 01
1 susee RO [ ™
%121 suspem RTS
XN cts
R18 1 2
X—=|NC NC ==X
a7k cP21@
0000000
2222222

Doc ID 16852 Rev 1

36/38



UMO0876

Revision history

Revision history

Table 6. Document revision history
Date Revision Changes
17-Jan-2011 1 Initial release

Doc ID 16852 Rev 1

37/38




UMO0876

Please Read Carefully:

Information in this document is provided solely in connection with ST products. STMicroelectronics NV and its subsidiaries (“ST”) reserve the
right to make changes, corrections, modifications or improvements, to this document, and the products and services described herein at any
time, without notice.

All ST products are sold pursuant to ST’s terms and conditions of sale.

Purchasers are solely responsible for the choice, selection and use of the ST products and services described herein, and ST assumes no
liability whatsoever relating to the choice, selection or use of the ST products and services described herein.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted under this document. If any part of this
document refers to any third party products or services it shall not be deemed a license grant by ST for the use of such third party products
or services, or any intellectual property contained therein or considered as a warranty covering the use in any manner whatsoever of such
third party products or services or any intellectual property contained therein.

UNLESS OTHERWISE SET FORTH IN ST'S TERMS AND CONDITIONS OF SALE ST DISCLAIMS ANY EXPRESS OR IMPLIED
WARRANTY WITH RESPECT TO THE USE AND/OR SALE OF ST PRODUCTS INCLUDING WITHOUT LIMITATION IMPLIED
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE (AND THEIR EQUIVALENTS UNDER THE LAWS
OF ANY JURISDICTION), OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT.

UNLESS EXPRESSLY APPROVED IN WRITING BY AN AUTHORIZED ST REPRESENTATIVE, ST PRODUCTS ARE NOT
RECOMMENDED, AUTHORIZED OR WARRANTED FOR USE IN MILITARY, AIR CRAFT, SPACE, LIFE SAVING, OR LIFE SUSTAINING
APPLICATIONS, NOR IN PRODUCTS OR SYSTEMS WHERE FAILURE OR MALFUNCTION MAY RESULT IN PERSONAL INJURY,
DEATH, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE. ST PRODUCTS WHICH ARE NOT SPECIFIED AS "AUTOMOTIVE
GRADE" MAY ONLY BE USED IN AUTOMOTIVE APPLICATIONS AT USER’S OWN RISK.

Resale of ST products with provisions different from the statements and/or technical features set forth in this document shall immediately void
any warranty granted by ST for the ST product or service described herein and shall not create or extend in any manner whatsoever, any
liability of ST.

ST and the ST logo are trademarks or registered trademarks of ST in various countries.

Information in this document supersedes and replaces all information previously supplied.

The ST logo is a registered trademark of STMicroelectronics. All other names are the property of their respective owners.
© 2011 STMicroelectronics - All rights reserved
STMicroelectronics group of companies

Australia - Belgium - Brazil - Canada - China - Czech Republic - Finland - France - Germany - Hong Kong - India - Israel - Italy - Japan -
Malaysia - Malta - Morocco - Philippines - Singapore - Spain - Sweden - Switzerland - United Kingdom - United States of America

www.st.com

38/38 Doc ID 16852 Rev 1 KYI




	Figure 1. STEVAL-SPZB260V1 HW
	1 Introduction
	Table 1. STEVAL-SPZB260Vx versions
	Table 2. Abbreviations
	1.1 Hardware
	1.2 Software
	1.3 CD
	1.4 External equipment
	1.4.1 IAR toolset
	1.4.2 Insight adapter and desktop

	1.5 Hardware and software compatibility

	2 Hardware description
	2.1 STEVAL board description
	Figure 2. Block diagram
	Figure 3. STEVAL board and main components

	2.2 Recommended operating conditions
	Table 3. Recommended operating conditions

	2.3 Board connections
	Table 4. Board connections and configuration

	2.4 Board layout
	Figure 4. STEVAL layout
	Figure 5. STEVAL mechanical dimensions

	2.5 Hardware features
	2.5.1 I/O signal voltage configuration
	Table 5. Maximum voltage configuration of board interfaces

	2.5.2 Reset
	2.5.3 Configurable button
	2.5.4 Voltage battery meter
	2.5.5 Temperature sensor
	2.5.6 Ground points
	Figure 6. Ground points for daughter board connection


	2.6 Setting up STEVAL
	Figure 7. STEVAL jumper positions
	2.6.1 Powering setup
	Figure 8. Power supply jumper configurations

	2.6.2 Serial communication interface setup
	Figure 9. Serial connection jumper configurations

	2.6.3 ZigBee module interface setup
	Figure 10. Zigbee module connection jumper configurations

	2.6.4 Boot mode setup
	Figure 11. Boot modes jumper configurations



	3 Getting started with the KIT
	3.1 Installing the SPZB260kit library
	3.2 SPZB260kit content
	3.3 Installing the USB and CP1202 drivers
	3.3.1 USB driver
	Figure 12. Virtual COM associated to the STM32

	3.3.2 CP2102 driver
	Figure 13. COM associated to USB-to-UART bridge


	3.4 Installing the Flash loader demonstrator tool
	3.5 Checking that the STEVAL works with the "Version" application
	Figure 14. Version application data output


	4 Installing and running the sink-sensor application
	4.1 Sink-sensor sample application
	4.2 Loading the sink-sensor onto your STEVAL
	4.3 Setting-up a network and running the sink-sensor application
	Figure 15. Sink advertise and form network messages
	Figure 16. Sink: join and data messages
	Figure 17. Sensor: join and data messages
	Figure 18. Sink: "i" command output


	5 Monitoring network activity
	6 Developing your own application
	7 Updating the ZigBee protocol stack on the ZigBee module
	7.1 Updating the stack image using the Insight Adapter
	7.2 Updating the stack image using the micro
	Figure 19. SPI_bootloader data output


	8 RoHS compliance
	Appendix A
	A.1 Using the Insight Adapter
	A.2 Using multiple USB-to-UART bridges
	A.3 Using the STEVAL reset when the STEVAL is connected via USB
	A.4 STEVAL electrical schematic
	Figure 20. STEVAL electrical schematic


	Revision history
	Table 6. Document revision history



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


