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Reminder Reminder Reminder Reminder (1)(1)(1)(1)Reminder Reminder Reminder Reminder Reminder Reminder Reminder Reminder (1)(1)(1)(1)(1)(1)(1)(1)

�� ISP:  ISP:  IInn SSystemystem PProgrammingrogramming

�� ProgrammingProgramming an AVR an AVR devicedevice usingusing CAN medium.CAN medium.

�� ««HardwareHardware»» point to point communication.point to point communication.
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Reminder Reminder Reminder Reminder (2)(2)(2)(2)Reminder Reminder Reminder Reminder Reminder Reminder Reminder Reminder (2)(2)(2)(2)(2)(2)(2)(2)

�� IAP:  IAP:  IInn AApplicationpplication PProgrammingrogramming
IAP is not ‘‘Institute of Applied Physics’’.
IAP is not API (‘‘AAAApplication PPPProgramming IIIInterface’’) .

�� UsingUsing CAN medium to program CAN medium to program oneone AVR CAN AVR CAN devicedevice

of CAN (of CAN (complexcomplex) network ) network whilewhile the application the application isis runningrunning..

�� ««SoftwareSoftware»» point to point communicationpoint to point communication
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CAN CAN CAN CAN BootloaderBootloaderBootloaderBootloader (1)(1)(1)(1)CAN CAN CAN CAN CAN CAN CAN CAN BootloaderBootloaderBootloaderBootloaderBootloaderBootloaderBootloaderBootloader (1)(1)(1)(1)(1)(1)(1)(1)

�� FeaturesFeatures

�� CRIS:CRIS:
CAN Re-locatable ID Segment: 7 ID’s – Default = 0x00

�� NNB:NNB:
NNNNode NNNNumBBBBer: From 0x00 up to 0xFE – Default = 0xFF (full 
acceptance)

�� Bit rate:Bit rate:
- Initialization (ISP): Auto bit rate

- In application (IAP): Fixed bit rate

�� ProgrammingProgramming / Reading/ / Reading/ ErasingErasing / / BlankBlank checkingchecking
- Flash

- E2Prom

- Bootloader configuration

�� OnlyOnly readingreading
- Bootloader version, device ID

- All device registers, especially bit rate configuration registers

�� ‘‘‘‘voidvoid flash_api_wr_blockflash_api_wr_block ((charchar* * srcsrc,  ,  intint destdest,  ,  intint byte_nbbyte_nb))’’’’
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CAN CAN CAN CAN BootloaderBootloaderBootloaderBootloader (2)(2)(2)(2)CAN CAN CAN CAN CAN CAN CAN CAN BootloaderBootloaderBootloaderBootloaderBootloaderBootloaderBootloaderBootloader (2)(2)(2)(2)(2)(2)(2)(2)

�� VersionVersion

�� CompiledCompiled withwith GCCGCC

≈ 5.55.55.55.5 Kbytes of Flash

≈ 320320320320 bytes of SRAM

�� AvailableAvailable for for AT90CAN128, 64 & 32AT90CAN128, 64 & 32

�� DocumentedDocumented:       :       ‘‘GCC_CAN_bootloaderGCC_CAN_bootloader--revrev--1.1.0.1.1.0.pdfpdf ’’

�� ReadyReady to useto use

�� ««mainmain»» + + librarieslibraries

�� Sources are Sources are availableavailable & free& free

�� DeviceDevice configurationconfiguration

�� Set Boot size to Set Boot size to 88 KbytesKbytes

�� EnableEnable Reset Reset vectorvector to to BootloaderBootloader ResetReset

�� ExternalExternal Crystal (Crystal (fromfrom 22 up to up to 1616 MHzMHz))
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IAP EnablingIAP EnablingIAP EnablingIAP EnablingIAP EnablingIAP EnablingIAP EnablingIAP EnablingIAP EnablingIAP EnablingIAP EnablingIAP Enabling

�� A A preliminarypreliminary ««hardwarehardware»» pointpoint--toto--point point connectionconnection isis

necessarynecessary to set:to set:

�� CRIS ( CRIS ( dependsdepends on application ID range ) ,on application ID range ) ,

�� NNB ( 1 by NNB ( 1 by nodenode ) ,) ,

�� BSB ( Boot BSB ( Boot StatusStatus ByteByte ) ,) ,

�� BTC[1..3]BTC[1..3] ( application bit rate ) ,( application bit rate ) ,

�� EB ( Extra EB ( Extra ByteByte ) .) .

�� SwitchingSwitching fromfrom application to application to bootloaderbootloader ( IAP ) ( IAP ) isis the the 

responsibilityresponsibility of of customercustomer application: application: 

�� On the recognition of a On the recognition of a keykey--code, a code, a ‘‘‘‘ jump_tojump_to((bootloaderbootloader))’’’’

must must bebe donedone..

�� ExampleExample: enter in IAP mode on the recognition of a frame: enter in IAP mode on the recognition of a frame

in the range in the range defineddefined by CRIS.by CRIS.
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CAN Tools - IAPCAN Tools CAN Tools -- IAPIAP

’’’’Illustration by Illustration by exampleexample’’’’
DevelopDevelop an application onan application on

an AVR CAN an AVR CAN isis::

-- easyeasy,    ,    

-- fastfast &     &     

-- powerfulpowerful..
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IAP IAP IAP IAP ---- DemonstrationDemonstrationDemonstrationDemonstrationIAP IAP IAP IAP IAP IAP IAP IAP -------- DemonstrationDemonstrationDemonstrationDemonstrationDemonstrationDemonstrationDemonstrationDemonstration

�� PrincipalPrincipal

�� In the set of examples:In the set of examples:

‘‘‘‘can_sensor_network_examplecan_sensor_network_example’’’’

Sensor - IAP:

- IAP: In Application Programming

- The application behavior it the same that

‘’Sensor’’. 

- Sensor node have to laod on board a CAN -

Bootloader.

- The node can be re-programmed while the 

network is working

- Flip3 is dedicated to allow this task, ex: 

changing the attributed ID11. TerminalTerminalTerminal

Sensor
node(s)

SensorSensor

nodenode(s)(s)

‘‘‘‘can_collector_node_examplecan_collector_node_example’’’’

‘‘‘‘RequestRequest’’’’

C
A

N
 b

u
s

C
A

N
 b

u
s

‘‘‘‘ResponseResponse’’’’

Collector
node

CollectorCollector

nodenode

‘‘‘‘can_sensor_iap_node_examplecan_sensor_iap_node_example’’’’

‘‘‘‘RequestRequest’’’’

‘‘‘‘ResponseResponse’’’’

ID=0x80 ID=0x80 …… …… ……

…… ID=0x89ID=0x89

Flip3Flip3Flip3

Collector:

- Resquest frames are periodically send (ID11 0x80 up to 0x89).

- If a response exits, it is re- sent to the Terminal.

- The Terminal displays sensor data of the requested board:

¤ Local temperature

¤ Local luminosity

¤ Local power-supplying
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IAP IAP IAP IAP ---- Application Application Application Application (1)(1)(1)(1)IAP IAP IAP IAP IAP IAP IAP IAP -------- Application Application Application Application Application Application Application Application (1)(1)(1)(1)(1)(1)(1)(1)

�� Terminal display (2 nodes)Terminal display (2 nodes)
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IAP IAP IAP IAP ---- Application Application Application Application (2)(2)(2)(2)IAP IAP IAP IAP IAP IAP IAP IAP -------- Application Application Application Application Application Application Application Application (2)(2)(2)(2)(2)(2)(2)(2)

�� Goal for Goal for boardboard 11

- Current setting

- NNB = 0x01

- CRIS = 0x00

- Bitrate: 250 kBd

- Application: ’’ can_sensor_iap_node_0x81_example_gcc.hex ’’

- Changing ID 0x0810x0810x0810x081 by ID 0x0820x0820x0820x082

- Download ’’ can_sensor_iap_node_0x82_example_gcc.hex ’’

�� Goal for ... ... ...Goal for ... ... ...

�� Goal for Goal for boardboard 77

- Current setting

- NNB = 0x07

- CRIS = 0x00

- Bitrate: 250 kBd

- Application: ’’ can_sensor_iap_node_0x87_example_gcc.hex ’’

- Changing ID 0x0870x0870x0870x087 by ID 0x0880x0880x0880x088

- Download ’’ can_sensor_iap_node_0x88_example_gcc.hex ’’
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IAP IAP IAP IAP ---- Flip 3 Flip 3 Flip 3 Flip 3 (1)(1)(1)(1)IAP IAP IAP IAP IAP IAP IAP IAP -------- Flip 3 Flip 3 Flip 3 Flip 3 Flip 3 Flip 3 Flip 3 Flip 3 (1)(1)(1)(1)(1)(1)(1)(1)

�� Flip 3Flip 3

�� Targeted deviceTargeted device
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IAP IAP IAP IAP ---- Flip 3 Flip 3 Flip 3 Flip 3 (2)(2)(2)(2)IAP IAP IAP IAP IAP IAP IAP IAP -------- Flip 3 Flip 3 Flip 3 Flip 3 Flip 3 Flip 3 Flip 3 Flip 3 (2)(2)(2)(2)(2)(2)(2)(2)

�� Communication mediumCommunication medium

��

��

��

��

��

��
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IAP IAP IAP IAP ---- Flip 3 Flip 3 Flip 3 Flip 3 (3)(3)(3)(3)IAP IAP IAP IAP IAP IAP IAP IAP -------- Flip 3 Flip 3 Flip 3 Flip 3 Flip 3 Flip 3 Flip 3 Flip 3 (3)(3)(3)(3)(3)(3)(3)(3)

�� DownloadDownload the new programthe new program

��

��
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IAP IAP IAP IAP ---- Flip 3 Flip 3 Flip 3 Flip 3 (4)(4)(4)(4)IAP IAP IAP IAP IAP IAP IAP IAP -------- Flip 3 Flip 3 Flip 3 Flip 3 Flip 3 Flip 3 Flip 3 Flip 3 (4)(4)(4)(4)(4)(4)(4)(4)

�� Program the Program the targetedtargeted devicedevice

����
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IAP IAP IAP IAP –––– New ApplicationNew ApplicationNew ApplicationNew ApplicationIAP IAP IAP IAP IAP IAP IAP IAP –––––––– New ApplicationNew ApplicationNew ApplicationNew ApplicationNew ApplicationNew ApplicationNew ApplicationNew Application

�� New terminal display (2 New terminal display (2 nodesnodes))
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