CAN Tools
In-Application-Programming

AT90CAN32/64/128

ATMEL

3% o5 2007



AT90CAN32/64/128-1AP

= =t ATMEL

3% o5 2007



AT90CAN32/64/128-1AP

Reminder (1)

m ISP: In System Programming
* Programming an AVR device using CAN medium.
» «Hardware» point to point communication.

“NNB"=0xFF (Default Value)

Interface Between
PC & CAN Network
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Reminder 2)

m 1AP: In Application Programming

+ |AP is not “Institute of Applied Physics”.
+ |AP is not API (“Application Programming Interface”) .

» Using CAN medium to program one AVR CAN device
of CAN (complex) network while the application is running.

» «Software» point to point communication

‘NNB"=0x00

‘NNB"=0x01

“NNB"=0x02

Interface Between
PC & CAN Network

AIMEL
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CAN Bootloader (1)

B Features

= CRIS:
CAN Re-locatable ID Segment: 7 ID’s — Default = 0x00
= NNB:
Node NumBer: From 0x00 up to OxXFE - Default = OxFF (full
acceptance)

= Bit rate:
- Initialization (ISP): Auto bit rate
- In application (IAP): Fixed bit rate

* Programming / Reading/ Erasing / Blank checking
- Flash
- E2Prom
- Bootloader configuration
= Only reading
- Bootloader version, device ID
- All device registers, especially bit rate configuration registers

» &yoid flash_api_wr_block (char* src, int dest, int byte_nb)”
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CAN Bootloader (2)

B Version

= Compiled with GCC
= 5.5 Kbytes of Flash
= 320 bytes of SRAM

= Available for AT90CAN128, 64 & 32
= Documented: \2 “GCC_CAN_bootloader-rev-1.1.0.pdf ?

Eé@t;l@adgg

H Ready to use
= «main» + libraries
= Sources are available & free

B Device configuration
= Set Boot size to 8 Kbytes
= Enable Reset vector to Bootloader Reset
= External Crystal (from 2 up to 16 MHz)

ATMEL
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IAP Enabling

® A preliminary «<hardware» point-to-point connection is
necessary to set:

= CRIS ( depends on application ID range ),

= NNB (1 by node), 4;%%
= BSB ( Boot Status Byte ), ——
= BTC[1..3] ( application bit rate ),

= EB ( Extra Byte).

B Switching from application to bootloader ( 1AP ) is the
responsibility of customer application:

= On the recognition of a key-code, a * jump_to (bootloader)?”
must be done.

= Example: enter in AP mode on the recognition of a frame
in the range defined by CRIS.
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CAN Tools

"Illustration by example”

Develop an application on
an AVR CAN is:

- easy,
- fast &

- powerful.
ATMEL
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® Principal
* In the set of examples:
“can_sensor_network_example”

Sensor - IAP: 6 ’
o . ____ Response
- IAP: In Application Programming -

- The application behavior it the same that ’ >, r
“Sensor”. i oL Req est’ ?
1 =~ S

- Sensor node have to laod on board a CAN -
Bootloader. : R i i
- The node can be re-programmed while the = ———— ; : lisii Collector:

network is working = i -
- Flip3 is dedicated to allow this task, ex: -3 . =ik _ node
changing the attributed ID, . e A

LR

CAN bus

Collector:
- Resquest frames are per/od/cally send (ID,, 0x80 up to 0x89).

- The Terminal displays sensor data of the requested board:
a [ ocal temperature

a [ ocal luminosity
a [ ocal power-supplying , ‘ mEl
Y ©
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IAP - Application (1)

® Terminal display (2 nodes)

erTerminal

File Edit Miew Call Transfer Help

- Target ID = 0Ox031, Temp. = 24 degC, , Lum. = 63, VCC = 45330 mV
- Target ID = 0x087, Tewp. = 23 degC, , Luwm. = 70, VOO = 4980 nV
- Target ID = 0x081, Tewp. = 24 degC, , Luwm. = 85, VCC = 4980 nV
- Target ID = 0x087, Tewp. = Z4 degC, , Luwm. = 85, VCC = 4980 nV
Connected 0:00:13 Auto detect (38400 8-N-2 SCROLL  [C4PS  [NUM  [Caprue  |Friet echa

AIMEL
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IAP - Application @)

= Goal for board 1

- Current setting

- NNB = 0x01

- CRIS = 0x00

- Bitrate: 250 kBd

- Application: ” can_sensor_iap _node 0x81_example gcc.hex”
- Changing ID 0x081 by ID 0x082

- Download ”’ can sensor _iap _node 0x82 example gcc.hex”

= Goal for ... ... ...

= Goal for board 7

- Current setting

- NNB = 0x07

- CRIS = 0x00
Bitrate: 250 kBd

- Application: ”’ can_sensor_iap _node 0x87 example gcc.hex”
- Changing ID 0x087 by ID 0x088

- Download ”’ can _sensor _iap _node 0x88 example gcc.hex”

ATMEL
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IAP - Flip 3 (1)

® Flip 3
* Targeted device

iy #dmel Flip =1 ES

File Buffer Dewice Settings Help

S HEETEE ' 9

ATEACS13L

@ Select a device SHlgnatise BYEESI—I_I_I—

ol AT39C5131 =] ewice Boots Idsl I

AT3ACSIRDZ
e ATEICS1IREZ _|HErdyare) Byte I = ELJE [T1%E
; ATEICS15MD
[ veric ATI0CAN] 25-GCC Bootloader Ve, I
xRy pyapm

ATI0CANLZE
ATIOCANSZ-GCC
ATI0CANZZ =

P B i

[[pi= 0= E

BSE EE JzEv | | |
A mEl SECIEI T Levell_
. J

i

By | Geleczt EEPEON |
I ICommunication OFF ‘ mEl
Y ®
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1AP - Flip 3 2

= Communication medium

Kaf ~tmel Flip ‘

File meuice Seftings  Help

g R5232‘cti-|q’..|l-> # ;?.-: * I.I:ll\' % EH Q

ations F
o USE  Ctil+U Etrl+l l;nature BYtesI | I I
" Erase LPE d danz e

PEAK (UL © AN Setup ’
CR EIt Rate |500 | Fhitc/is

Atmel RS2az/CaN Ctiwa  [OCANLZS ‘

[ Elari Ghege || Banae SYSTEC USBCAN Chl+S

Wector Ctrl+Wf
I” Prooram Checlsum i
I© Verify Eeset BEEfare LFadirg ‘ 20
(2
Ev
HEX Fille:

L Ji

i

s Hord—Addressr
Bt | Select EEPROM |

I Communica

Hode |01 CRIZ |00 Bit Rate |250 » | Ebitss

Caricel |
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1AP - Flip 3 (3)

* Download the new program

ET_!' mael Flip
ffer Dewvice Settings Help
Lo ile B |
A HEX File.. Ciri+L (I p\ \ -
0 Racent HEX Files 3 V=4 ' = oy
Save Bufferfs.. GBS |4 By frer Information ATIOCAN12E
Exit Ctrl+x
Signature Bytesl‘] E |81 IQ? IDD
[ Erase Size 124 EE
Eootloader VWer. Il.EI.3
[” Blank Check ||Pange0x0 - 0x0
il | s—
[ Progran Checksum 0xFF E
Rechercher dans : I[:l pre_compiled_hes_File b | EF
[ Verify Rezet Before
can_sensar_jap_node_0x80_example _goc hex
can_senzor_iap_node_0x81_example_gcc hex
HEX File: y
can_senzor_iap_node_0x83_example_gcc hex
can_gensor_iap_node_0xS4_example _gcc . hex
can_szenzor_iap_node_0x85_example_gcc hex
Alml can_gensor_iap_node_0xS6_example _gcc . hex
—————H can_senzor_iap_node_0x57_example_gcc hex
can_sensor_iap_node_0x55_example_gcc hex
can_senzor_iap_node_0x59_example_goc hex
Fun | Select E
I Mom de Fichier |-:an_sensor_iap_node_DxBZ_example_gcc.hex
Fichiers du type : IInteI HE3 and AR A% Files ‘ mEl
./
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1AP - Flip 3 @)

* Program the targeted device

Faf atmel Flip

¥ 2tmel Flip !EI

File Buffer Dewi: File Buffer

Device Settings Help

S PSS e HTH A @

Operations Flaw— ~Operations Flow ~FLASH BuFfer Information ~ATI0CAMNLZE

3ignature Bytesl1E IEH IEI? IDD
Fize 1Z4 EE
Bootloader VE]:.II.EI.B

CAWNBT Registers EEF

CAN

¥ Erase

[¥ Elank Check Range 0x0 - OxZ831

WV Program Checksum 0x123E5F

Reset Before Loading

IV e

Bootloader Parameters

HEX File:
Boot Status Byte 00
can sensor iap node OxS: w
28965 bytes Extra Byte |00

o g Software Security LEVElIFF
= AIMEL
[————— — 3 &2 * Level 0 O Lewel 1  Lewel 2
= Grt Vord-Address[on o0
[ Fun | Select EEPREOM |
Start Application
IHEX file parsed. | rode 01 on ‘ mEl
L/

®
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IAP - New Application

® New terminal display (2 nodes)

erTerminal

File Edit Miew Call Transfer Help

- Target_IDf= = 28 degZ, , Lum. = 63, VCC = 4910 mV

- Target_ID = 28 degZ, , Lum. = 50, VCC = 49860 mV

- Target_ ID = 0Ox08Z, Temp. = 29 degC, , Lum. = 30, VCC = 4900 nV

- Target_ ID = 0Ox088, Temp. = 28 degC, , Lum. = 03, VCC = 4960 nV
Connected 0:00:12 futodetect 35400 N2 SCROLL  [C4PS  [NUM  [Caprure  [Priee echo 4 ‘ mEl
Y ®

3% o5 2007



AT90CAN32/64/128-1AFP

ATMEL

3% o5 2007



AT90CAN32/64/128-1AP

Atmel contact

Corporate Headquarters Asia Product Contact

2325 Orchard Parkway Room 1219 La Chantrerie

San Jose, CA 95131, Chinachem Golden Plaza BP 70602

USA 77 Mody Road Tsimshatsui 44306 Nantes Cedex 3

TEL: (1)(408) 441-0311 East Kowloon France

FAX: (1)(408) 487-2600 Hong Kong TEL: (33)2401818 18
TEL: (852) 2721-9778 FAX: (33) 24018 19 60

FAX: (852) 2722-1369

Atmel customer support

E-mail
avr@atmel.com

Atmel products

Web site
www.atmel.com
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