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Here is the complete STM32 portfolio.  The embedded Flash memory covers from 16 KBytes up to 512 Kbytes. Many packages are available: QFN, LQFP, BGQ and now CSP, with many pin counts: from 36 pins up to 144 pins; 

The pin-to-pin and function compatibility over 70 part #s makes the STM32 a great product family to optimize development and certifications costs.
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ST introduces the new STM32 Connectivity Line.  What is the Connectivity Line?  It's an addition to the wide STM32 microcontroller's portfolio with new features:  Ethernet, USB OTG, dual CAN, audio class I2S.




STM32 HBRAL i A (12)

OOL{——‘T
¢ 10/100MHz LK M I-IMAC (47 5 1 [ 42 1)
> i 3 FFIEEE15881/0Y
>PHY (W EE) 2 1. Py B 2L FEMIMIRMIN
®USB 2.041#(12Mbps)OTGH 4y, NEOTG
PHY
€ X(CAN 2.0BF3h4: 1, (ERCANBELA R HANE

PINEI 7
@ UEIPLL %, SCRFEZI2S USB FS2.0 | 12Mbit/s
T8kH22£96kHZE”}/FJﬁ7Kﬁ%$ BN, USART/LIN | 4.5Mbit/s
PR 7 /N T0.5% 1128 = I 4l SPl 18MHz
®USART, LINFE/ MBI, 1ISO7816(FHEF), |rc 400KHz

IrDA, JHI# S, SPISZFFSD/MMC, SCHF
SMBus/PMBusIj12C

STM32 £ FE#Fit4 14-25/09/2009 11


Presenter
Presentation Notes
Let’s look at the STM32 Connectivity Line highlights

 The products embed an Ethernet 10/100 MAC, with hardware support for IEEE 1588 Precise Time Protocol. The STM32 Connectivity line makes networking economical with a central system or other devices for a wide range of products, as a result of the embedded Ethernet MAC peripheral with dedicated DMA controller. The IEEE 1588 precision time protocol hardware support provides accurate clock synchronization over the network and retains ample CPU bandwidth to implement the embedded application..The PHY interface supports MII and RMII on all packages (64-pin and 100-pin).  



The Connectivity Line also embeds a USB 2.0 full speed OTG controller with embedded OTG PHY

The USB 2.0 OTG makes the STM32 Connectivity line a turnkey solution to add a USB device, host or OTG function to a product. Firmware upgrade in the field, data logging or data storage are now as easy as connecting a standard USB mass storage device to the STM32. Adding a USB keyboard, mouse or any other device is just as easy.



Two CAN 2.0B active are also embedded in the product. When one CAN only is used, twice more filtering capability is available. The dual CAN 2.0B makes the STM32 Connectivity line a turnkey solution to implement a CAN gateway.

Also since dual CAN and USB peripherals can be used simultaneously, the STM32 is the perfect fit to connect a computer or USB device to CAN networks.



Audio class I2S is available through advanced PLL schemes. The new PLL block clocking the two I2S peripherals provides less than 0.5% error on the master clock connected to the external audio DAC. Audio sampling frequencies from 8kHz up to 96kHz are supported.



More communication peripherals are also embedded in the product: USART, LIN Master/Slave, ISO7816 for SmartCard interface, IrDA Modem Control, SPI with SD/MMC support, I2C with SMBus and PMBus support.

Thanks to the new PLL block counting 3 PLLs, all the communication peripherals can run simultaneously.
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Presenter
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The SMT32 Connectivity Line also embeds a Bootloader allowing to program a blank or programmed device using USART, CAN, or USB DFU (Device Firmware Upgrade).  The communication interface selection is automated as the bootloader detects which peripheral is active.

Two packages are available LQFP64 (10 x 10mm) and LQFP100 (14 x 14mm).  The BGA100 is currently in development.  

Finally, each package offers up to 80% I/O ratio, meaning that on a 100-pin package 80 GPIOs are available.  Most of the I/Os are 5 V tolerant. All I/Os support 25mA in sink and source.
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STM32 Connectivity Line is available in 2 vatiants:

On the left-hand side, the shared features are listed:  up to 256 KB of FLASH, multiple communication peripherals ( USART, SPI, I2C), multiple 16-bit TIMERS, Dual 12-bit DAC, ETM which provides a comprehensive debug and trace facilities for ARM processors, the main oscillator, the internal 8MHz RC and a 40 kHz RC, the Real Time Clock, 2 Watchdogs, the reset circuitry, 2 times 12-bit ADC, PWM timer clock for motor control and power supply applications, up to 12 channels DMA channels and 80% GPIO ratio.  

On the right hand side, we have the 2 variants of the STM32 Connectivity Line.

The first one is the STM32F107: this variant embeds the Ethernet MAC peripheral.  The second one is the STM32F105 which does not embed the Ethernet.  Both devices run at 72 MHz, with up to 64 KB of SRAM, USB FS OTG, 2 CAN, and 2 audio class I2S.
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Presentation Notes
Looking at the offering by memory size,and package,  the Connectivity Line ranges from 64 KBytes of embedded FLASH up to 256 KBytes of FLASH and from 20 kBytes of SRAM up to 64 kB SRAM.  2 different packages are available today: a 64-pins LQFP package and a 100-pins LQFP package.  The 100-pins BGA is currently under development. 



Price wise, the resale price for 10 Kunits quantities starts at $2.90 on the STM32F105R8, up to $4.92 for the STM32F107VC.

Looking at the offering by memory size,and package,  the Connectivity Line ranges from 64 KBytes of embedded FLASH up to 256 KBytes of FLASH and from 20 kBytes of SRAM up to 64 kB SRAM.  2 different packages are available today: a 64-pins LQFP package and a 100-pins LQFP package.  The 100-pins BGA is currently under development. 



Price wise, the resale price for 10 Kunits quantities starts at $2.90 on the STM32F105R8, up to $4.92 for the STM32F107VC.
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In summary of all the features available on the Connectivity line, here is the block diagram.
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Let's look at the applications served by the STM32 Connectivity Line. 

The STM32 Connectivity line is intended for applications where connectivity and real-time performances are required:



- Point of sale/inventory management 

-industrial automation. 

Transportation

Medical

Building security, fire alarm, HVAC 

Test and measurements

Consumer:  

communication.  Thanks to the [indiscernible], portable gateways and office phones 
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Here are some application highlights.  

Let’s look first at the applications requiring USB connectivity:

Aftermarket car diagnostic tools, or gateway between accessories and OEM interface: since dual CAN and USB peripherals can be used simultaneously, the STM32 is the perfect fit to connect a computer or USB device to CAN networks.

This is possible thanks to the separed USB and CAN buffers available on the Connectivity Line. 

Another application type is home audio device: for instance, a docking station where an mp3 player can be connected to play music on connected speakers. The USB 2.0 OTG controller can connect any USB device, including USB mass storage devices and portable audio players. The powerful Cortex-M3 core running at 72 MHz is able to handle not only the audio decoding of music files stored on an SD card or USB mass storage device connected to the STM32, but also the user interface.

Now let’s look at the applications requiring Ethernet connectivity: the STM32 Connectivity Line can address factory automation and office phones applications  thanks to the Ethernet with IEEE 1588 support, the USB OTG for firmware upgrade and the dual CAN. For security applications, the processing power of the core can handle picture capture, user interface and communication interfaces. 

The STM32 is a great choice for customers who need Ethernet, USB OTG or CAN for some products in their portfolio but not for other products. Thanks to the pin-to-pin and function compatibility within the entire STM32 platform, those customers will be able to rationalize their development and certification costs.  
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Here is an example of audio application.  On the left-hand side are listed the new features required in audio applications: 

	-2 audio class I2S supporting 16 and 32-bit data 

	-a 147.46 MHz audio PLL able to output the master clock with less that 0.5% error. The supported audio sampling frequency range from 8 kHz to 96 kHz.  

	-The USB FS OTG with embedded PHY allows to connect USB device such as an MP3 player or Mass storage device.

	-The SPI peripheral allows to connect SD card. 

The audio file can be stored in either the SD card or the USB devices



.  On the right-hand side we see that the CortexTM-M3 is able to run advanced software such as audio codec, the USB stack (Mass storage, audio, HID classes), and a file system.  

Through the I/Os and the communication interfaces, the human machine interface can be controlled allowing to control the file browsing and playback functions. A second SPI peripheral is used to connect an LCD to display the functions and files. 

To achieve the best audio quality, the embedded oscillator accepts audio crystals such as the 14.7456 MHz quartz.
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Here is an example of industrial gateway application.  On the left-hand side, the dual CAN 2.0B makes the STM32 Connectivity line a turnkey solution to implement a CAN gateway.

On the right-hand side we have Ethernet peripheral with embedded MAC can be connected to an external PHY using either an MII or  RMII interface. 

The PLL Block allows to generate the clock for the PHY with a frequency of either 25 MHz or 50 MHz meaning that one single 25 MHz quartz can clock the STM32 and the external PHY.  
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Let's look at the software solutions available for the STM32 Connectivity line
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ST is offering a free software library to its customers. The source code written in ANSI-C allows an easy implementation of all STM32 peripherals in any application.

ST is also offering a free motor control library supporting sensorless vector control for 3-phase brushless motors.  

A free DSP library covering PID, IIR, FFT, and FIR is also available.  

Finally, a free USB device library is available and supports the following USB classes : mass storage, HID, DFU, CDC and audio.
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Here are the Ethernet solutions for the STM32 Connectivity Line.  

First, Interniche is offering a free solution to our customers.  We will go into more detail on the next slide. 

Other 3rd parties are offering solutions: IAR, Keil, Micrium, Micro Digital, Quadros Systems and Segger.
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Here is the free NicheLite TCP/IP stack from Interniche.  This solution available in source code can be downloaded from ST web site. 2 free operating systems are provided as part of this solution: Superloop and NicheTask.
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Here are the solutions for the USB stack.  The following 3rd parties are offering solutions for the STM32 Connectivity Line:

HCC-Embedded, IAR, Keil, Micrium, Micro Digital, Quadros Systems and Segger.
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Now, the hardware
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ST has developed an evaluation board for the STM32 Connectivity Line.

With this board all IOs and peripherals can be evaluated. A motor control extension connector is available on the board.

Any JTAG dongle can be connected to this board, making the STM3210C-Eval a vendor neutral evaluation board.
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The Ethernet demo running on the eval board consists of:

NicheLite TCP/IP stack

A DHCP Client

A Simple HTTP Server

A TFTP Client and Server

A Virtual File System

And NicheTask OS Kernel






USB MP3 MSC demo

Demo : Device Connected
Initializing mass storage device
Nbr of Sector : 1599662
Sector Size :512

Parsing MP3 files ...
Playing xxx.mp3

STM3210C-EVAL

W)

o st e
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Presenter
Presentation Notes
The USB demos running on the evaluation board consists of USB host and OTG demos and USB Device demos



OTG demo allows to connect two Eval boards together.

Host demos allow to connect Eval board to USB devide.

Device demos allow to connect the Eval Board a USB host (such as a computer). 

The user interface is managed through the display of the board.  The files can be stored on the USB device or on an SD Card.  The control is done using buttons and joystick.



http://marketing.m-systems.com/Marcom materials/Brand Image Library/mDrive product photo TIFF format.tif
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Presenter
Presentation Notes
The USB demos running on the evaluation board consists of USB host and OTG demos and USB Device demos

The USB Host and OTG demos are based on µC/OS-II RTOS and µC/USB stack from Micrium (binary format delivered). HID, Mass storage and OTG dual role device examples are available.

The USB device demos are based on ST free SW library. USB mass device, HID (mouse and keyboard) and CDC device demos are available in source code.

  




& SOALR AR AR T AL

\ ARy

® Gk 25 (Tasking, IAR, ARMz{GNU C/C++)
& TR A (HITOP3, EWARM, pVision, RIDE)

LR

o RN T &
d Hitex
d IAR
4 Keil
J Raisonance

* AR BCTE R IT 45 1A
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Presenter
Presentation Notes
Complimenting ecosystem,  a complete choice of hardware and software toolset are available from pir 3rd parties.  Evaluation boards, compilers, development software, plus sample code.  Proven solutions from:  Hitex, IAR, Keil and Raisonance allow to start development with a minimal investment.


HSTREHBZHAITER

Company Product

hlte’g_ ComStick (Hitex) STM32-COMSTICK $69

©IAR Starter kit (IAR) STM3210C-SK/IAR | $249
SYSTEMS

[}2 KEIL Starter kit (KEIL) STM3210C-SK/KEIL  |$279

An ARM® Comparny
Starter kit (Raisonance) STM3210C-SK/RAIS $219
Reva daughter board (Raisonance) STM32107C-D/RAIS $125

STM32 & E#fit4 14-25/09/2009
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Presentation Notes
Some starter kits made by 3rd parties are also distributed by ST. Hitex, IAR, Keil, and Raisonance are offering starter kits available through ST at the resale price listed in the table.






% "STM32-COMSTICK”

& U5 H RN $69
& [H1:. HPFH. CD

& USBi 2 it
& TR APEAL UK . USB. B HGE
€ Webl/ 55 a5~
& USB NN
o K FHitex #7758 1 H i

B Yoz ——

& RN R hitex s
‘ /%—‘—'{i‘//é\:. Q)H‘:ﬁiﬁ: GNUQ)H‘:]'E—E/% DEVELOPMENTTOOLS
i « = N = N

FlashZi

A HITop A ST STERHitex T4

* JH7'STM32-ComStick
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Presentation Notes
A great commercial tool is the STM32-COMSTICK.  At $69.00 resale, this is a complete starter kit for customers to start playing with the product.  The STM32-COMSTICK comes with everything included:  firmware, user guide, CD, no power supply is required since it is USB powered.  This kit allows to demonstrate and evaluate Ethernet, USB, and the connectivity features of the product. A web server demo and a USB host demo are available

The full tool-chain from Hitex with to code size limitation offers full capability for:  editing, GNU compiling, FLASH programming, and debugging with HiTop environment.  This tool can be ordered from ST or Hitex.




RG] STMB2 BB A=
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www.st.com/stm32
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Presenter
Presentation Notes
If you need to learn more about STM32 Connectivity Line, all documentation, SW and HW solutions are available online at

www.st.com/stm32
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Presentation Notes
详细的影响，请参考STM32的勘误手册。
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This slide is optional.
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