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 SPC56 ecosystem   2   hardware   development   tools   embedded software   software  development  tools   code configuration &  generation tools   development    & debugging   tools   products &  ecosystem  documentation   documentation   hal / drivers   rtos   libraries   application software   mcal   monitoring tools   evaluation &  promotion  boards   debug probes   communication  bridges   calibration boards   technical support /  trainings   ecosystem / product  s election   web communities   sales force/distribution   distribution network   bsw   autosar os  

 embedded software solutions at all levels   3   automotive   rtos/   kernel   development  and execution  environments   application   middleware   device  drivers for  actuators  & sensors   mcal   complex  drivers   bsw   hardware abstraction layer (hal)   spc5studio   tresos studio   da vinci   

 embedded software with spc5studio   4   automotive   rtos/   kernel   development  and execution  environments   application   middleware   device  drivers for  actuators  & sensors   mcal   complex  drivers   bsw   hardware abstraction layer (hal)   spc5studio   tresos studio   da vinci   automotive  

 spc5studio   ? spc5studio is an open framework to host several software packages and  functionalities to simplify developers evaluation and application start - up   ? dedicated eclipse plug - ins   ? combines, configure and solve dependencies among embedded software  modules   ? includes: application examples selection wizard , pin map graphic wizard, new project wizard,  new component wizard.   ? embedded software   ? hal, rtos, platform components, application example, libraries are the key enablers   ? pre - integrated compiler and debugger  view   ? on - line help   5   spc5studio   offers a free, eclipse based, fully integrated development  environment with full flexibility to integrate functional extension    dedicated eclipse  plug - ins inside spc5studio wrap  software  packages and libraries into  solutions  

 spc5studio concept map   6  

 spc5studio associated tools   7   download:  spc5studio   www.st.com/spc5studio   ? spc5studio framework include   ? hightec gcc compiler   ? pls ude low cost debugger   to facilitate user in getting started at budget price   download: d ebugging software   www.pls - mc.com/spc5 - udestk   install spc5studio and   activate compiler    install the ude sw and  add  provided  keys into ude license manager    spc5studio   hightec gnu c  compiler is  embedded in  spc5studio  

 pin map wizard   ? visual configuration of i/o alternate functions   ? automatic conflict checker   ? automatic generation of configuration code    ? stand - alone configuration summary in .xls  format for customer applications pcb  consistency check    8   name   model   cost   availability   kodo    ready   d   0b/0c   4b/ec   p   ap   l   m   a   pin   map   source   free   y   y   y   y   y   y   new!  

 documentation wizard   ? on line help for   ? spc5studio components api   ? hal drivers api and functionality     9   new!   right click on a component for  documentation in chm format side by  side with source code   eclipse built - in template  proposals  

 application examples wizard   ? facilitate the selection of one or more  fully working application examples for  evaluation boards   ? more than 50 application examples to  jump - start the project   ? built  with hal  drivers   ? added in from 2.0 release onward   10   add product  line filter   select a target board   select    ? a   device   or    ? a   driver   or    ? a n  rtos   select  an example  

 embedded software inside    spc5studio framework   ? hal drivers   ? consistent  programming interface across product lines   ? consistency : unique  set of application programming interfaces (api) to abstract hardware dependent functionalities   ? portability : no  customer application changes with every spc5 family microcontroller   ? key peripherals supported    ? general purpose timer, adc,icu/pwm ,  spi, timers, can, serial  interface   ? delivered inside spc5studio:    ? drivers configuration & code generation enabled by spc5studio plug - ins   ? code portable to professional tool chains   ? on line help for api and functionality  description   ? operating system independent / can be used without any operating system   11   kodo   provider   name   model   cost   availability   kodo    ready   d   0b/0c   4b/ec   p   ap   l   m   a   st   gpio   source   free   y   y   y   y   y   y   y   y   y   st   adc   source   free   y   y   y   y   y   y   y   y   st   icu/pwm   source   free   y   y   y   y   y   y   y   y   y   st   spi   source   free   y   y   y   y   y   y   y   y   y   st   tm   source   free   y   y   y   y   y   st   can   source   free   y   y   y   y   y   y   y   y   y   st   sci    source   free   y   y   y   y   y   y   y   y   y  

 sw architecture  o verview   12   hal drivers   portable hal   application   os kernel   port   hardware   hal  board    init   x xyyzz osal   ? application : high  level application code  abstracted from hardware details   ? portable hal :  high  level,  cross platform ,  drivers api  layer   ? osal : operating system abstraction layer   ? hal drivers :   low level,  platform - specific ,  drivers layer   ? os kernel :  portable  rtos kernel layer   ? port :  kernel  port layer for a specific  architecture   ? board :  board - specific  description and  initialization code   ? hardware :  the  hw platform   = present only if rtos component added   component based  approach  

   software architecture    vs. components mapping   13   hal drivers   portable hal   application   hardware   hal  board    init   os - less osal   component based  approach   with no rtos  

 embedded software inside    spc5studio framework   ? platform components   ? include startup code, interrupt handling framework i/o configuration and drivers required for debug  (timer, uart, dma, i/o)   ? all  SPC56 product line supported   ? libraries   ? flash drivers   ? lin drivers (rpn: stsw - SPC56002fw)   ? cryptography library for spc5 mcus (rpn: spc5 - cryp - lib)   ? rtos   ? chibios :  portable, open source, compact and extremely fast rtos. designed for deeply embedded  real time applications, where timings and code size are key factors . is available for all platforms.   ? mosek : real - time and networked operating system compliant to the  osek / vdx   standard and  suitable for the development of embedded real - time applications . available for monaco platform   14  

 compiler and debugger   ? gnu c  compiler    for SPC56 mcus   ? book e ,  vle and spe instruction set  with gpl3  open source  libraries   ? 30 days free trial, full feature   ? integrated  inside spc5studio   ? designed by hightec, distributed by    st  or st franchised distributors     15   order code   spc5 - htcomp - nltl   1 year node - locked support   compiler   debugger   order code   description   spc5 - udestk - eval   pls usb/jtag adapter and time unlimited  software license up to 128 kb code   spc5 - udestk - full   include pls usb/jtag adapter and 1 - year  license with full memory access   spc5 - udedebg - tl   1 - year license with full memory access   ? jtag debugger    for SPC56 mcus   ? compliant  with ieee1149.1  specification   ? designed by  pls,  distributed by    st or st franchised distributors   ? free software download:    http ://www.pls - mc.com/spc5 - udestk    

 compiler options   16   hightec  gcc   hightec professional   distributed by  st     node locked option only   distributed by  hightec   multiple licensing options   inside  spc5studio   part of h ightec  development  environment   gcc  compiler + gpl3  libraries   commercial compiler and  libraries, no open  source   with support from st and  bug fixing  support   professional  support from  hightec   ultra  low  cost   lower  cost compared to  other professional products   make file  compatibility   for   evaluation / development   production   iso 26262 certified  

 spc5 studio suite use cases   ? low cost / features rich  development suite   17   ? productivity tool  adding   features to your  professional development environmen t       ? explore  quickly microcontroller features.   ? reuse code of application examples   ? manage i/o configuration   ? configure software libraries with  spc5studion plug - in before importing  them in your project   ? compiler activation not required       ? share code and projects with spc5studio  with full make file and build settings  compatibility   ? optimized costs having a mix of pro ide  and low cost (spc5studio) ide   key functionalities   key functionalities     ? use spc5studio wizards to leverage  on all plug - ins, embedded software  content and embedded compiler     ? use spc5studio just as eclipse  project editor and build environment  to leverage on gcc compiler   if compiler is hightec pro  

 software solutions: autosar   18   provider   name   status   model   cost   availability   d   b/c   b/c   p   ap   l   m   a   st   mcal asr 3.0   rtm   source   license(*)   y   y   y   y   y   y   y   y   st   mcal asr 3.2   rtm   source   license(*)   y   y   y   st   mcal asr 4.x   beta   source   license(*)   y   y   y   y   y   y   y   st   autosar os    asr 3.x   rtm   source   license(*)   y   y   y   y   y   y   y   y   st   autosar os    asr 4.0   rtm   source   license(*)   y   y   y   y   y   y   y   elektrobit   autosar os    asr 4.0 iso 26262   rtm   source   license(*)   y   elektrobit   bsw (asr3.x)   rtm   source   license(**)   y   y   y   y   y   y   y   y   vector   bsw (asr3.x)   rtm   source   license(**)   y   y   y   y   y   y   y   y   elektrobit   bsw (asr4.x)   rtm   source   license(**)   y   y   y   y   y   y   y         solution for bac 3.1 release are available from elektrobit and got slp10 from vector    rtm:  release to market   (*) contact st or authorized distributors   (**) contact 3 rd   party   ? stmicroelectronics develops off the shelf software products  in accordance with cmmi  and automotive spice level 3 quality standards.   

 promotion and evaluation boards   ? two level of boards to satisfy all needs   ? premium evaluation boards   ? access all peripherals, change mcu using socket    and mini - modules   ? port for jtag and nexus trace debuggers     ? discovery/discovery+ boards   ? ic soldered on pcb with customer option to change it    ? embedded debugger(*)   ? legacy automotive connector (**)   ? connectivity ports (can / lin)   ? arduino - compatible (pictus discovery+ only)     promote the solution enabling immediate user operation   connect to other system in automotive environment   debug your application   connect extension modules with st smart power devices   connect arduino world    19   (*) not available on l, m   & a discovery/+     (**) not available on b & d line discoveries  

 SPC56d - discovery with SPC560d40l1   ? order code: SPC560d - dis   SPC56l - discovery with SPC56el60l5   ? order code: SPC56el70 - disp   SPC56m - discovery with SPC563m64l5   ? order code: SPC560m - disp   ? embedded debugger     (up to 128kbyte free)   ? optocoupler   for usb isolation,    ? all i/o accessible on connectors   ? standard connector (type b)                   ? can,   lin connectivity on board  (included transceivers)   ? standard connector (type a)       ? can, lin connectivity on board  (included transceivers)   ? standard connector (type a)       SPC56b - discovery with SPC560b54l5   ? order code: SPC560b - dis   SPC56p - discovery with SPC560p50l5:   ?         ? order code: SPC564a - disp     ? embedded debugger   (up to 128kbyte free)   ? optocoupler   for usb isolation,    ? all i/o accessible on connectors   ? standard connector (type b)       ? embedded detachable   on board jtag  debugger (up to 128kbyte free)   ? can,   lin connectivity on board (included  transceivers)   ? connector arduino - compatible   ? standard connector (type a)   ? can, lin connectivity on board  (included transceivers)   ? standard connector (type a)         SPC56 discoveries world   20   new!: shipping from mid may  

 functionality extension boards   ? connector type  a: 4x37 pins   21   ? connector type b: 2x2x36 pins   ? arduino - compatible   mcu boards   SPC56el70 - disp   SPC563m - disp   SPC560p - disp   SPC564a - disp   mcu boards   SPC560d - dis   SPC560b - dis   mcu boards   SPC560p - disp   extension boards   eval - vnh5019 - p2   available   in design   several solutions in design to extend the  microcontroller board functionality     the addition of a connector arduino - compatible multiply the number of  options     all st  n ucleo expansion boards will fit as well   extension boards   eval - l9942   eval - l9907   eval - l9907 - h   eval - l9958  

 discovery boards: special innovation   ? SPC560p - disp arduino - compatible   ? leverage on arduino community  functional modules such as:   ? arduino proto shield   ? display modules   ? communication modules   ? motor drivers modules    (with st vnh h - bridges)     22   vnh2sp30    vnh5019   ethernet   wifi   can   note: expansion boards could be purchased in web from 3 rd   parties   lcd button shield   uart   linflex   detachable   debugger   can   all pins standard connector   connector   arduino - compatible   available in st e - store   

 a feature and software rich environment   23   mcu platform  components   eval &    discovery   hal   application   examples   build & debug your application               in few steps   compiler   rtos   device  drivers   pin                

 buy   download   st.com   e - store   SPC56 new getting package    its available   24   support   c ontribute   st.com   software   store   open    source   community   hightec edv 5665 - 7645 - 9081   hightec  c/c++  compiler open source   for st   st.com   @st_world   video /e - learning on    follow   spc5   developers    world   http:// sourceforge.net/projects/spc5 - hal   software examples   SPC56l - discovery+   SPC56d/b - discovery   SPC56a/m - discovery+   SPC56p - discovery+   libraries  
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