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1. Introduction

1.1 Overvi ew

The CAN2 is an intelligent interface board for the VMEbus, which |ocally manages
2 CAN channel s (al so called nets).

The managenent of the CAN channels is taken over by the firmvare stored in the

| ocal EPROM It controls the CAN controllers 82C200 or 82527, resp., and nanages
the battery-backed | ocal SRAM

The firmvare of the CAN2 is designed for operation of the board via the VMEbus! A
st and- al one operation and control by the | ocal CPU have not been designed.

The user selects and controls the required operating nodes of the CAN identifiers
by setting and reading cells of the nenory organized in linear. The data to be
transmtted are stored in this nenory and received data are read here.

1.2 Menory Structure

The nenory is divided into different parts by which data, paraneters or conmands
are transmtted.

Address
HEX
0000
system
| free (*) |
8000
parameter buffer
80FF
| free (*)
10000
CAN data 1
17FFF
18000
CAN CTRL 1
1FFFF
20000
CAN data 2
27FFF
28000
CAN CTRL 2
2FFFF
30000
reserved
3004F
30050
monitor 1
4004F
40050
monitor 2
5004F
| free (*)
77FFF L !
(*) In the nenory parts narked as 'free', the local software installs the Rx-buffers or the CAN

buffers if necessary.
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The interface to the CAN consists of two structure fields by which it is possible
to receive or transmt data (' CAN Data 1', 'CAN Data 2'). The data of a CAN
identifier (CAN-1d.) are stored together with specific paraneters in so-called
"structural conponents'.

In the 'Parameter Buffers' paraneters and commands for the data transfer are
transmtted (bitrate, etc.).

A control field ("CANCRTL 1', '"CAN CTRL 2') is assigned to each CAN data
structure, which in first place serves the firmvare to store the actual paraneters.
The user selects the operating node of each CAN-identifier in the structura
components of the CRTL fields.

The 'Monitor Buffers' serve the sequential storing of received data. Unlike the
structure fields CAN data 1 and CAN data 2, in which the nessages (in Rx-npde) are
al ways overwitten again, the nonitor buffers store the messages in a field in
chronol ogi cal order of their reception.

1.3 Possible Transfer Modes of the Identifiers

One of the following six transfer nodes is possible for each identifier:

1. Tx-only
Data entered into a structural conmponent can only be transnmitted.

2. Rx-only
In this structural conponent data can only be received.

3. Ix-Auto-Renote
The data of this structural conponent are transmitted automatically after the
reception of a 'renote request' framne.

4. Monitor
Recei ved data are not stored in the according structural conponent, but
sequentially with "tinme stanp' in the nonitor buffer.

5. G Net (bridge function)
Wth this transm ssion node a bi-directional interconnection between any two
structural conponents is created, i.e., it is possible, e.g., to link two
physically separated CAN nets via the CAN2.

6. CAN-seria
Recei ved data are not only stored in the structural conponent, but also in
the FIFO, to nmake it possible for the VMEbus master to process received data
by an interrupt cycle in their chronol ogi cal order.

1.4 Introduction into the Mode of Cperation of the Firmware

Bel ow si npl e operating nodes of the Rx-(CAN2 receives data from CAN) and the Tx-
transfer (CAN2 transmits messages to the CAN) will be explained for a better
under st andi ng of the node of operation of the firmvare. Following this, the
possible replies fromthe CAN2 to the VMEbus master by the FIFO wi Il be expl ai ned
in short.

The conpl ete explanation of the terns used bel ow can be found in the follow ng
descriptions of the menory structures and buffers. Normally, the user will only
operate with the data and control structures. The nmonitor structure and the
paraneter buffer are needed for continuous function procedures.

An overview of the possible interrupt sources and their processing concludes this
manual
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1.4.1 Rx-Transfers
1.4.1.1 Procedure Description

Here, the nost sinple node of an Rx-transfer is described: Data are received via
CAN and stored in the local nenory (without "time out').

Initiator Hardware Hardware Firmware Firmware
. Controller receives . .
CiN rami§ Y ot er identifier and P component
particilpants triggers Rx IRQ 3
CAN controller
receives all Transmitting the Selecting the Actualization of the
Effect transmitted frames received information | received structures structural component
and filters frames to the Rx software according to the in the CAN data
with the required filter Rx software filter structure field
identifier
CAN_data
i structure field
Software relative
address 0
‘MODE‘ 1
CAN bus 2
CAN controller ‘mw
82C200 or 82527 py
Rx IRQ ‘MODE‘
all
transmitted| é; ‘mm
Rx frame X MODE+0
I I x
Idf, l l
Data ‘MODE‘
) 7FF
Hardware Rx filter software:
acceptance
filter If MODE(x) * 0 then

transfer data to
data structure (x)

Fig. 1.4.1: Procedure of an Rx-transfer

Description of fig. 1.4.1

The CAN-controller 82C200 generally receives all nessages transmitted on the CAN
If it received valid data, it triggers an interrupt and transnmits the data to the
[ ocal firmare.

The controller has got a hardware filter (acceptance filter) which lets only pass
sel ected identifiers. Because the pass conditions of this filter do not allowto
sel ect any identifier conbinations, only a pre-selection of the identifiers is nade
here and a software filter is switched afterwards.

The software filter of the firmvare selects the recei ved nmessages according to the
condition '..let pass all received identifiers for whose affiliated structura
component an Rx-nmode had been selected in the | ocal nmemory' (MODE P 0).

The nessages which conply with all set conditions are stored in the |ocal SRAM

(" CAN data...') under the address which (seen relativley) corresponds to the
transmtted CAN-identifier no. Doing this, only the nunber of data bytes of the
corresponding identifier is overwitten which is stated in the message (' LENGIH ).

VME CAN2 Software Rev. 1.7 5



Connections not shown in fig. 1.4.1:

The actual condition of the transm ssion can be read by the user ('STATUS ) in the
data-structural field (' CAN data..."').

The data stored in a structural conponent are always overwitten (made topical)
when new data arrive on this identifier. To informthe user about the reception of
nmessages on this identifier, it is possible to trigger an interrupt ('EVIRG)
after finishing the Rx-transfer. The user has to define an interrupt routine and
assign it to the interrupt.

It is also possible to trigger an interrupt if a transm ssion error occurred
(' STATUS'").

The notes given in parentheses (' ') refer to the nenory structures or cells which
wi Il be described in follow ng chapters.

1.4.1.2 Length of a CAN Rx-Transfer/Ti ne Chart

The following time chart shows the procedure of an Rx-transfer, starting with the
Rx-interrupt (I1RQ of the CAN-controller 82C200/82527. Fromthe shown paraneters
results the maxi mumrequired tine which the VME- CAN2 needs to store the received
data in its local menory (structural component).

IRQ
| LTI T T[]
BufflBusy ——j
Buff2Busy T T T 11
Read Data | |
>>> T O T 1 T 2 T 3 T 1"
>>> IRO- Read Read Release Read
Service Status Last Rx- Status
Data again
>>> Ready for

next Service
Procedure Description:

Tine T O:

The recei ved data have passed the 'acceptance filter' of the CAN-controller - the
controller receives the data. The controll er 82C200/ 82527 has got two data buffers
in which it can buffer received data. It es the data in one of its buffers and
triggers its Rx-interrupt, which starts a local interrupt routine. The alternative
buffer is then still available for the | oss-free reception of the next message.

Time T 1:

The interrupt routine reads the status of the controller, recognizes that data have
been received and starts reading out the buffer. The time which is needed to read
out the buffer depends nmaminly on the nunber of received data bytes (LENGTH).

Time T 2:
The last byte of the (first) buffer is read.

Time T 3:

The reading cycle is finished, buffer 1 is released again. At this tinme an
interrupt can already be active again if buffer 2 was free and data have been
received.

6 VME CAN2 Software Rev. 1.7



Tinme T 1':
The status of the controller is requested by the firmvare again and the data are
read out of buffer 2.

Fromthis connections following tinmes for reading cycles result:

Ful | READ- | RQ Service tine: T 0/3 (Worst Case)
(Processing the received Rx-franes occurs one

after the other, because each next frame only

arrives after conplete processing of the one

recei ved before.)

Fol | ow Up- READ- | RQ Service time: T 13 (Overl appi ng | RQs)
(Processing the received Rx-franes occurs 'parallel’

because each next frame arrives during processing the

one received before.)

DatalLength || T 1 T2 T3 T 1 T 0/3 T 1/3
[us] [us] [us] [us] [us] || [us] |
8 16 18 2 10 36, 00 30, 00
7 16 17,5 3,5 10 37,00 31, 00
6 16 17,5 2,5 10 36, 00 30, 00
5 16 17 2 10 35, 00 29, 00
4 16 16 2 10 34, 00 28, 00
3 16 16 2,5 10 34,50 28, 50
2 16 15 2 10 33, 00 27,00
1 16 14,5 2 10 32,50 26, 50
0 16 - 16 10 32,00 26, 00
16 - - 8,5 16, 00 8, 50
" di sabl ed'
"disabled ....This CAN-1d. has been accepted by the hardware-acceptance ter,

but not by the software ter of the firnmware.
Table 1.4.1: Need of time to process the Rx-frames in dependency on the data | ength
T 0/3 is the conplete processing tine for interrupts on |IDLE- or USER-task | eve
(or any each other interrupt routine with a level which is smaller than IRQ), to
the reading of the last data byte and the rel ease of the Rx-buffer for the next
transfer.

T1/3'" is the processing tine for a conplete Rx-reading cycle with overl apping
interrupts of one or both CAN-controllers.

VME CAN2 Software Rev. 1.7 7



1.4.2 Tx-Transfers

In the following figure the transm ssion of data onto the CANin two steps is
descri bed:

In the first step, the user wites the data to be transmtted (' Datal', 'Data2',
etc.) fromthe VMEbus into the structural conponent of the |ocal nenory
(CAN Data...), which is assigned to the desired identifier.

Initiator User User Hardware Firmware Hardware
Transfer of data Setting of the
Cause to the CAN_data parameter 'LENGTH' FIFO not empty FIFO interrupt CAN Tx free IRQ
buffer
Actualizati £ Writing 'LENGTH' Sorting the structural Transmitting the Tx
tﬁ uz éza‘lo:ho and transmitting . components for priority, frame according to
Effect b if ata in the the CAN identifier FIFO interrupt chaining the structural the priority to other
utier into the FIFO components by 'NEXT_POINTER'| Tx frames
. CAN_data
relative -
V€ structure field High Software
Address :
0 pElo CAN
1 troll CAN bus
lati CAN data controller
relative structure field High FIFO CAN Tx 82C200
address 7 FIFO
x| | 0 prio
1
priority
' " trolled
B Data % controlle
x| ] -
Sequential,
) , 'unsorted’
M LENGTH deposition of
identifiers
Sorting for
7FF low priority
7FF low

Fig. 1.4.2: Procedure of a Tx-transfer

In the second step the transm ssion, e.g., by entering the nunber of bytes to be
transmtted ('LENGIH ) is started with negative sign.

The FIFO is the buffer zone between the VMEbus and the CAN: In it the pointers are
stored sequentially onto the according structural conponent after triggering the
data transfer. The FIFO triggers an interrupt as soon as it is not enpty anynore.
This causes the local software to take up the data-structural conponent together
with the CTRL-structural conponent (of the sane identifier) into a priority chain
and connect the structural conponents anpbngst each other by pointers.

A transnission priority is assigned to each elenment by its identifier (here: x),
and therefore to its relative address. The identifier with the | owest address has
got the highest priority, the one with the hi ghest address has got the | owest
priority.

VWile the firmvare orders the structural components to be transmtted, it waits for
the Tx-interrupt of the controller 82C200. This interrupt shows that the controller
has finished its last transm ssion order and is now ready to process another order.

After the interrupt, the message with the highest |ocal transmission priority is

| oaded into the controller. The controller nowtries to transnit the nessage. The
all ocation of the transmi ssion priority on the CAN occurs - like the local priority
allocation - after the identifier.

8 VME CAN2 Software Rev. 1.7



Connections not shown in fig. 1.4.2:

The actual condition of the transm ssion can be read in the data-structural field
(" CAN Data') by the user ('STATUS).

The successful conpletion of the Tx-transfer or arisen transm ssion errors are
shown in the data-structural conponent of the identifier ('STATUS ) and can result
into an entry into the FIFO 'Data to VMEbus' ('EVIRIG ). The FIFO can be read after
checking the FIFO status. |If a VMEbus interrupt is released, the entry into the
FIFO triggers an interrupt. This user-defined interrupt ,nust be foll owed by an
interrupt routine to process the interrupt.

If the user should start so many transmni ssion orders fromthe VMEbus that the FIFO
is conpletely full, an interrupt on the VMEbus will be created. This interrupt
tells the user that he has to reduce the data transfer to prevent |oss of data
("iovec').

The notes given in parentheses ('_') refer to nmenory structures or cells which wll
be described in follow ng chapters.

1.4.3 Status Messages of the CAN2 and Status Request by the VMEbus Master

As already nentioned, it is necessary for various transfer conditions, to give
nessages fromthe CAN2 to the VMEbus master. This can be, e.g., status nessages
about the procedure of the transfer.

Interface
to VMEbus
software T T T T TTooo oo

VMEbus f < 'iolev' and 'iovec'

interrupt activated

FIFO Status
read <

FIFO status

Pointer €—

CAN bus

FIFO Firmware

Il

Write to FIFO

Event

read
FIFO data <

Fig. 1.4.3: Function of the FIFO 'Data to VMEbus'

| f something occurs on the CAN, as, e.g., the end of a transfer, it is possible for
the local firmvare to wite a pointer into a FIFO provided the according
paranetration exists. This pointer has got the affected identifier and the nunber
of the affected net.

It is possible for the VMEbus master to supervize the status of this FIFO by

pol l'ing and read out the received pointers.

Furthernmore it is possible to let the CAN2 trigger an interrupt if the FIFOis not
enpty anynore.

The polling and the interrupt handling of the CAN2 will be described in detail in
the chapter 'Summary of the Interrupt Options'.

VME CAN2 Software Rev. 1.7 9
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2. Mbdes of the Data Transm ssion

This chapter describes the data and control fields of the two CAN channels.
Furthernmore the general nodes of the data transmission are described with
expl anati ons about the node of operation.

2.1 The Structural Fields CAN Data 1 and CAN Data 2

2.1.1 Function and Structure

By the structural fields CAN Data 1 (net 1) and CAN Data 2 (net 2) the data of the
VMEbus are transmitted onto the CAN

A structural field is divided into 2048 el enents.

Address CAN2: SRAM Bank 1 Structural components
HEX <4 16 Bytes ———— >
0000 ‘
1
8000 2
Parameter
80FF Buffer 3
| |
\ \ | |
| |
10000 CAN Data 1 ‘ ‘

(structure [ \
17FFF field) | |
18000 :

CAN_CTRL 1 | |
1FFFF \ \
20000 :

CAN_Data 2 | |
27FFF \ \
28000 :

CAN_CTRL 2 | |
2FFFF :

| |
3FFFF | n
n=2048

Fig. 2.1.1: Division of a CANNData_structural field (exanple: CAN Data 1)

To each possible CAN-identifier of a CAN-channel, a structural conponent is
assigned (max. 2048 Ids are possible).

A structural conponent is 16 bytes | ong and contains apart fromthe transmtted
data (max 8 byte) 8 byte control and control paraneters.

VME CAN2 Software Rev. 1.7 11



Structural components
<«— 16Bytes —»

Relative address \

1| 23|45 6| 7| 8] 91011 ]12]13|14] 15

Relative Iength\ WORD ‘BYTE‘BYTE‘BYTE‘BYTE‘BYTE‘BYTE‘BYTE‘BYTE‘ WORD \ WORD \ WORD \

Function LENGTH Data Data‘ Data‘ Data‘ Data‘ Data‘ Data‘ Data STATUS | EVTRIG TOUT

1l 21 3lalslel 718

Fig. 2.1.2: Contents of a CAN-Data_structural conponent

2.1.2 The Bytes of a Data-Structural Conponent

Bel ow the bytes of a data structural conponent are described in rising order.

Dat al. . Dat a8. . ..

12

shows the nunber of valid data bytes and determines in connection
with the cell "MODE' in the according control-structural
component (see chapter 'Parameter and Command Transfer by the
Paraneter Buffer') the operating node, fixed for this identifier.

Possi bl e val ues [ HEX] :

0000...0008 (only nunber of valid bytes)

0020...0028 (LENGTH in nmode RTR-transmit)

0040...0048 (LENGTH i n node Rx-transfer with time-out)

0060...0068 (nunmber of valid bytes and start of Tx-transfer)

FFFF. .. FFF7 (corresponds to negative value of the nunber of valid
bytes and leads to the start of Tx-transfers)

contain the transmtted data.
It is possible to transmit nil to eight bytes.

VME CAN2 Software Rev. 1.7



STATUS. ......... gi ves information about the actual

Fol | owi ng nessages have been inpl enented so far:

Value
'STATUS'
(HEX)

Condition of transmission

0000

Transmission successfully completed

0001

Rx-time out (error)

0002

Tx-time out (error)

0004

Tx—error (error)

0005

Controller 'off bus' (error)

0006

Controller 'busy' (error)

0008

Access to non-existing net (error)

0010

CMS: Domain time out

0011

CMS: Wrong acknowledge at CMS-protocol

0012

CMS: Interrupt domain transfer

0020

CMS: Compare error of the CMS watchdog

0101

RTR-frame has been received

FFFE

Wait for Rx—at 'remote request’

FEEFFEF

Transmission not yet completed

Table 2.1.1: Function of the STATUS word

VME CAN2 Software Rev. 1.7
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Description of the status nessages:

Rx-time out............
(error)

Tx-tinme out...........
(error)

Tx-error...............
(error)

Controller 'off bus'...
(error)

Controller '"busy'......
(error)

14

Wthin the tine entered in the cell 'TOUT', no data have
been received in this structural conponent.

The activation of the tinme-out supervision occurs after the
entry of the correspondi ng operating node into the CTRL-
structural conponent of the identifier (enter ' MODE by
paraneter buffer) by triggering the cell 'LENGTH of the
CRTL-structural component. After the triggering the value
entered in the cell 'TOUT' is entered into the 'TIME
COUNTER of the CTRL elenent, the elenment integrated into
the 'Rx-time out chain' and the ' TIME COUNTER is counted
down.

After passing the time-out tine, this error stauts is

al ways set - the FIFO 'Data to VME' can be | oaded onto the
structural conmponent by a pointer and an interrupt can be
triggered (see chapter 'Interrupts').

The structural conponent could not be transnmitted within
the tinme entered in the cell 'TQUT' . The transm ssion
process is interrupted.

The activation of the tinme-out supervision occurs after the
entry of the correspondi ng operating node into the CTRL-
structural conmponent of the identifier (enter ' MODE by
paraneter buffer) by triggering the cell 'LENGIH of the
CTRL-structural conponent. After the triggering the value
entered in the cell "TQUT' is entered into the 'TIME
COUNTER of the CTRL elenent, the elenent is integrated
into the 'Tx-tinme out chain' and the 'TIME COUNTER is
counted down.

After passing the tinme-out tine this error stauts is always
set - the FIFO 'Data to VME can be | oaded onto the
structural conmponent by the pointer and an interrupt can be
triggered (see chapter 'Interrupts').

This error arises, if the CAN-controller 82C200 requests
new data for transm ssion by its Tx-interrupt fromthe
firmvare, although it had not set its 'Tx-conplete' signa
so far. The error nessage can lead to an entry into the
FIFO 'Data to VME' which in turn can trigger a VMEbus

i nterrupt.

If gross errors arise at transm ssion attenpts of the CAN
controll er 82C200 (e.g. bitrate controller # bitrate bus),
the controller 'leaves' the bus, because further

transm ssion attenpts would be futile.

If this error state arises during running Tx-transm ssions,
this error nmessage is not only entered into the actua
structural conponent, but also into all other Tx-
structures, already taken over by the local priority chain
If the error arises during the first transm ssion of a Tx-
el ement, the nmessage is only entered into this structura
component, this transm ssion interrupted and the

transm ssion of the next Tx-structural conponent is
started. The error nessage can lead to an entry into the
FIFO 'Data to VME' which in turn can trigger a VMEbus
interrupt.

This error state arises if the local Tx-priority chain

is enpty, a Tx-instruction is transmitted by the VMEbus and
the firmvare gets the message 'busy' at the usual request
of the controller about its Tx-status, although the
controll er should not be busy at that tine (-> fata
error!).

VME CAN2 Software Rev. 1.7



Access to not.....
avai | abl e net
(error)

Donai n-tinme out...

W ong acknow edge

at CMs protocoll...

Interrupt domain
transfer...

Conpare error...

RTR-frane has been.

recei ved

Wait for Rx-at...
'renote request’

Transm ssi on. .
not yet finished

VMVE CAN2 Sof t war e

The error nessage can lead to an entry into the FIFO 'Data
to VWE', if the cell "EVTRIG is set. The entry in turn can
trigger a VMEbus interrupt.

. A not avail abl e net has been responded. This error occurs,
if, e.g., net 7 is ccessed, although only net 2 and net 3
are available. This error nmessage is inportant for the CAN
master driver on the VMEbus.

The error nessages |leads to an entry into the FIFO 'Data to
VME , if the cell "EVTRIG is set. The entry in turn can
trigger a VMEbus interrupt.

The foll owi ng CMS-error nessages always |lead to an entry
into the FIFO 'Data to VME'. The entry can trigger a VMEbus
interrupt:

A time-out error occurred during the CM5 transfer.

The CAN2 received a wong coded acknow edge franme (e.qg.
wrong command specifier) during the CMs transfer.

The transfer has been interrupted, because the CVS partner
transmtted an interrupt domain transfer.

The CM5 wat chdog di scovered an error at the conparison of
the desired value to the set point of the toggle bit or the
state.

For this structural conponent an RTR-frame has been

recei ved, which pronpts the transm ssion of the data
contained in this elenment. The status nessage only remains
active as long as no transm ssion occurr ed.

On this identifier a '"renote request' has been transmtted.
The firmvare now waits for the arrival of a nmessage for
this structural conmponent. The status is reset when a
nessage has been received.

The transfer of this structural conponent is not processed,
yet. After finishing the transfer, the status is reset and
the structural component is removed fromthe local priority
chai n.

determines if an entry into the FIFO 'Data to VME should occur
This entry can trigger a user-VME interrupt. EVTIRIGis only a
rel ease condition for the triggering of an interrupt.
Additionally the cells "iolev' and '"iovec' of the comrand ' CARD-
interrupt enable' have to be set in the paranmeter buffer.

If these release conditions are fullfilled, at the occurrance of
the interrupt conditions described below, an interrupt is
triggered on the VMEbus with the Ilevel of '"iolev' and the vector
fixed by '"iovec'.
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Value 'EVTRIG' Function
(HEX)
0000 no FIFO entry after
cut-in of an at end condition
0001 FIFO entry and possibly triggering of a
: user IRQ after cut-in of an at end
00FF condition

Table 2.1.2: Function of the EVIRI G hytes

Valid at end conditions are successful conditions or conditions
ended by the occurrance of an error.

Transmission handled successfully
Rx—-time out (error)
Tx-time out C " )
Tx—-rrror ( )
Controller 'off bus' ( ")
Controller 'busy' (error)

oYU WN

Errors during CMs transfer always lead to the entry of a pointer
into the FIFQO independent fromthe value of the cell EVIRIG
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TOUT......... shows at values bigger nil ($0001...$7FFF) the tinme-out value in
nmsec (operation w thout CMS protocoll) or the watchdog-guard tine
(operation with CMS protocoll).

Qperation w thout CM5 protocoll

The activation of the tinme-out supervision occurs after the entry
of the according operating node into the CTRL-structura

component of the identifier (enter ' MODE by parameter buffer) by
triggering the cell 'LENGTH of the CTRL-structural conponent.
After the triggering the value entered in the cell '"TQUT is
entered into the ' TIME COUNTER of the CTRL el ement, the el ement
integrated into a time-out chain and the ' TI ME COUNTER counted
down.

The tine-out option can be used for the Tx-and also for the Rx-
transfers:

In the Tx-node it triggers a Tx-tine out error, if the

transm ssion could not occur within the given time. The Tx-tine
out is showmn in the cell 'STATUS and can trigger an interrupt.
Furthernore in connection with the paraneter buffer it is
possible, to start Tx-transfers of up to 64 different structura
conmponents in periodical tine intervals.

In the Rx-nmbde an Rx-tinme out is shown in the cell 'STATUS , if
no nmessages had been received on this identifier within the time-
out tine. The 'TIME COUNTER is reset again with every reception
of a nessage.

If the command 'periodical Tx-transfer' is set with the
correspondi ng paranmeters 'net' and 'lIdf' in the paranmeter buffer,
the negative values are used by TOUT, to start Tx-transfers in
periodical intervals. For the start of the transmissions it is
necessary to start a Tx-transfer once sucessfully apart from
setting the cells cited above.

The periodi cal Tx-transfers are finished by resetting the comand
in the parameter buffer or setting the time-out tinme to positive
val ues.

If the above cited cells of the paranmeter buffer are not set,
the time out will be 'disabled wth negative TOUT val ues.
This should be absolutely avoi ded, because it can happen that
the system hangs itself up, if it is not possible to process
the Tx-order!

In all operating nodes ' TOUT' should never be set to '0'" and
never to values smaller than 5 nsec, because the resolution of
the counter is in this range!

'TOUT' (HEX) Function

depending from implementation:

without CMS:

time out in msec 0005 => 5 msec (*)

0000 bis 7FFF TFFE => 32,767 sec

with CMS:

watchdog-guard time 0005 => 5 msec
TFFE =>32,767 sec

8000 bis FFFF| repetition time for 'periodical Tx-
transfer' FFFB => 5 msec
8000 =>32,768 sec

Table 2.1.3: Function of the ' TOUT bytes

Operation with CVMS protocol

If the CAN2 has got the CMS inplenentation, the watchdog-guard
time of the CM5 watchdog is transmitted with positive val ues by
TOUT. The CM5 watchdog will be described in detail inits own
chapt er.
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2.2 The Control Structures CAN CTRL 1 and CAN CTRL 2
2.2.1 Function and Structure

The control structures serves the firmwvare to assign transm ssion paraneters, file
status informations and vari abl es and docunent the order of the active data-
structural conponents.

A CAN- CTRL structural conponent is assigned to each structural conmponent of both
CAN Data structures. The structural conponents of the control structures are ed,

i ke the data structures, on relative addresses of the RAM bankl, which are
identical to the according CAN-identifier nunbers. For both channels are each 2048
control | -structural conponents available, therefore. A controll-structura
conponent is 16 byte | ong.

The direct setting of the paraneters of the control structures is largely
reserved to the firmvare. The user is only allowed to set the cell 'XITID
directly!

The structural conponents are structured in the foll ow ng way:

Structural components
of a CAN_CTRL field

<— 16 bytes —>

Relativeadress | 0 | 1 | 2 [ 3[4 |5 [6 |7 8|9 |10/11][12]13]14]15

Relative length | WORD | WORD |BvTe|[BvTE] WORD | LONGWORD | LONGWORD |
- NEXT_POINTER TIME NET_LINK/
Function | ceenar | mcpomer |° | % counTer XTTID BUFFER-POINTER

/\\

| Bit7 | Bite.4 | Bit3 | Bit2 | Bit1 | BitoO |

[:] User read only cells
RLINK | reserved |WAITR|WAITT|USETX|WRTR

B User read/write cells

Fig. 2.2.1: Contents of a CAN _CTRL-structural conponent
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2.2.2 The Bytes of a CTRL-Structural Conponent

Bel ow the bytes of a CTRL-structural conponent will be described in rising order.
Apart fromtthe ' XTTID the cells nust only be read by the user.

NEXT_PO NTER . . ..

Thi s pointer has got the absol ute addresses of CAN CTRL-
structural conponents.

In byte 1 and 2 the address of the next Tx-structural conponents
(Tx-pointer) is contained. Byte 3 and 4 contain the address of
the next Rx-structural conponent (Rx-pointer):

Tx-pointer

The pointer contains the address of the next active CTRL-
structure elemmt with low priority (= bigger identifier == bigger
addr ess.

This linkage serves the |ocal order of the structural conponents
with their transm ssion priority. If the CAN-controller conponent
82C200 has processed its |last transmi ssion order, it requests the
next CTRL-structural conponent with the highest priority, |inks
it with the according data-structural conponent to a CAN-frane
and transmts the message onto the CAN-as soon as the highest
priority has been entitled to this frane on the bus.

The | ast structural conponent of the chain has got the entry
"$FFFF' in the Tx-pointer.

Rx- poi nt er

The Rx-pointer contains the address of the next active Rx-
structural conmponent for which the 'tine-out' node had been
sel ect ed.

Thi s |inkage serves the continuous counting down of the 'tine
counters' (see below) of the active Rx-elenments in the oerder of
the activation of the tine-out node. The firmnare counts the
counters of the el ements each one level further.

The | ast structural conponent of this tine-out chain has got the
entry '$FFFF' in the Rx-pointer.

The cell 'STAT' divides itself into 8 bit w th individua
functions. Al bits of this cell nust only be read by the user:

RLINK (bit 7)
Rx-structure is integrated into Rx-time-out |ink.

Bit 6...4
These bits are reserved for future applications.

WAITR (bit 3, active '1')

This bit shows that the structural conponent is in the status
"waiting for Rx-end'. The bit is active as long as the structura
component is in Rx-request node and no valid at end condition
occurred. At and conditions are the arrival of the data or an Rx-
time out.

WAL TT (bit 2, active '1')

This bit shows that the structural conponent is in the status
"waiting for Tx-end'. The bit is active as long as the Tx-
transfer is not finished, and is reset after finishing this
or der.

USETx-(bit 1, active '1')
This bit is only used by the local firmare.
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TIME COUNTER . . ..

XTTID........

20

WRTR- (bit 0, active '1')

This bit shows that the structural conponent is in the status
"wait for answer of RTR. On this identifier a 'renpte request'
has been transmitted and the irnware waits for the reception of
nessages. After the arrival of a nessage in this structural field
the bit is reset.

In the cell 'XMode' the transm ssion node is entered by the
firmvare after it had been set by the user by the paraneter
buffer (see al so chapter 'Paraneter and Command Transfer by the
Par anmeter Buffer').

In these two bytes the actual value of the tine-out counter is
ed.

If the time-out node is selected for a structural conponent in

the cell "MODE', a positive value entered into the cell 'TOUT
and the sel ected operating node (Tx-node, Rx-node, etc.) is
activated, the contents of the cell 'TOUT" are taken over into

the TIME COUNTER and this structural conponent is integrated into
a tine-out chain. Here the TIME COUNTER of the conponents are
counted down continuously in the order of their chronol ogica
entry into the chain

If the TIME COUNTER has run out before the transmission is
finished, in the cell 'STATUS in the data-structural component
the according tine-out-error nessage is set.

If the transmission is finished before the COUNTER ran out, the
structural conmponent is renoved fromthe tine-out chain

This cell is not covered by the local firmvare. Here the user is
able to store own, free selectable paranmeters onto four bytes. A
possi ble use of this cell is, e.g., the storing of the program
counter of a user programinto the cell

In the nodes 'Rx-transfers disabled (Tx-only)', 'Rx-transfer with
time-out option' and 'transnmit RTR it is possible to use the
cell "XTTID instead of the cell "EVIRIG as necessary condition

for the witing into the FIFO 'Data to VME' and therefore use it
as interrupt condition: If the cells "iolev' and 'iovec' of the

command ' CARD-i nterrupt enable' are set in the parameter buffer

and if the cell 'XTTID # 0, then a VMEbus interrupt is triggered
at the arrival of a valid at end condition.
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NET_LI NK/

BUFFER-PO NTER .. At the interconnection of two CAN-1Ds by the paraneter command
"LINK net..."', the local firmmvare enters the absol ute address of
the respective data-structural conponent with which it is
connected into four bytes in this cell (see also chapter
' Commands of the Parameter Buffer').

If the identifier of this control-structural conponent is used
for the CM5 transfer, it is possible to read the initial address
of the CMS buffer in this cell after the buffer initialisation by
"Init domain' (see also command transfer). By this initia

address it is possible to calcul ate the addresses of the rel evant
buffer cells.
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2.3 Rx- Modes
2.3.1 Receiving Rx-Data wi thout Interrupt

Apart fromthe 'Rx-di sabl e node' of the selected identifiers, the CAN2 is able to
receive the Rx-data transmitted on the CAN in all operating nodes.

Al'l received data are stored in the data-structural field and can be read there by
the VMEbus. The data-structural field is permanently updated with the received
data. The valid data length in bytes can be read in the cell LENGTH of the data-
structural conmponent after the reception of the data. Before, during and after the
transm ssion, it is possible to read the actual status of the tansmission in the
cell STATUS.

If the data of individual or svereal identifiers should not be ed, this can be
achi eved by selecting the Rx-di sabl e node (MODE = 00) for these identifiers. The
node is set by the paraneter buffer.

The structure of the conponents of the data-structural field has already been
described in the preceding chapter. The setting of conmands of the paraneter buffer
wi Il be described in the chapter bel ow ' Paraneter Buffer'.

2.3.2 Receiving Rx-Data with Interrupt Message on t he VMEbus

For the reception of Rx-data with a following interrupt nmessage the sane conditions
apply as in the preceding chapter.

Additionally followi ng has to be noticed:

1. Generally the cells "iolev' (I/OInterrupt Level) and 'iovec' (I/OInterrupt
Vector) have to be set by the conmand ' CARD-i nterrupt enable' in the
paraneter buffer, to be able to trigger aVMEbus interrupt. You initialize the
hardware and fix the VMEbus-interrupt |level and the vector. The conbination
of this cells and the setting of the cells in the parameter buffer will be
expl ained in the chapter bel ow ' Conmands of the Paranmeter Bufferers' in nore

detail.

2. In the CAN-data-structural conponent of the desired identifier the cel
"EVIRIG has to be set. Alternatively it is also possible to set the 'XTTID
in the control-structural conponent to a value # 0. The cell 'XTTID can be

set as the user likes (apart from'Q").
The assignnent of the cells "EVIRIG and ' XTTID has al ready been descri bed
in the precedei ng chapters.

By these pre-settings the desired VMEbus interrupt is triggered, if a valid at end

condition for the reception occurs. Valid at end conditions are, e.g., 'data
successfully received' or 'data have not been received within the Tinme-out tine' . A
list of at end conditions can be taken fromthe description of the cell '"EVIRIG.

2.3.3 Further Options for the Reception of Rx-Data

If a certain nessage should arrive on an Rx-identifier within a limted time
period, it is possible to start a tinme-out counter which can trigger an VME
interrupt after running out. To select this node the tinme-out tine (TOUT) has to be
entered in the data-structural component of the identifier. The counter is started
by setting the cell LENGTH. The entry of the nunber of data bytes in the | owest-
order HEX place of LENGTH is not evaluated by the firnware, here. (The cell MODE in
the paraneter buffer has 5to be set to '01', like in the preceding Rx-nodes.) After
the reception of the data the cell LENGIH is assigned with the ength of the valid
data by the firmare.
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2.4 Tx-Modes
2.4.1 Transnitting Tx-Data wi thout Interrupt

For the transnission of Tx-data, in the paraneter buffer the node '00' should be
sel ected for the desired identifier(s).

The data to be tansmitted are entered into the data-structural conponent of the
identifier by the VMEbus. By setting the valid data length into the cell LENGIH
the transm ssion is started. The values entered into LENGIH have got foll ow ng
neani ng, here:

1. Entry of the length as positive nunber ($0000...$0008):
The entry of the nunber of bytes as positive nunber does not |lead to the
start of processing the transm ssion order.

2. Entry of the length as negative nunber ($FFFF...S$FFF7):
I f the nunmber of bytes to be transmitted is entered as negative HEX nunber,
processing the transm ssion order is started with the entry.

3. Entry of length and the nunber '6' ($0060...$0068):
Function identical to 2.

The actual status of the transmi ssion can be read in the cell STATUS of the data-
structural conponent.

2.4.2 Transnitting Tx-Data with Interrupt Message on the VMEbus

For the transnission of Tx-data with a followi ng interrupt nmessage the sane
conditions are valid as in the preceding chapter.

Additionally the follow ng has to be noticed:

1. Generally, to be able to trigger a VMEbus interrupt, the cells "iolev' (1/O
interrupt level) and 'iovec' (I/Ointerrupt vector) have to be set in the
paraneter buffer by the command ' CARD-interrupt enable'.They initialize the
hardware and fix the VMEbus-interrupt |level and the vector. The conbination
of this cells and the setting of of the cells in the paraneter buffer will be
expl ained in the chapter 'Commands of the Parameter Buffer' in nore detail

2. In the CAN-data-structural conponent of the desired identifier the cel
"EVTIRIG has to be set. Alternatively it is possible to set the 'XTTID in
the nmonitoring-structural conmponent to a value # 0. The cell 'XTTID can be

freely set by the user (apart from'0")
The assignnent of the cells "EVIRIG and ' XTTID has al ready been descri bed
in the preceding chapters.

Wth these preadjustnments the desired VMEbus interrupt is triggerd, if a valid at
and condition for the transm ssion order occurs. Valid at and conditions are, e.g.,
"data have been transmitted successfully' or 'data could not be transmtted on the
bus within the tine-out period (bus error). Alist of at end conditions can be
taken fromthe description of the cell '"EVIRIG.

2.4.3 Transm tting RTR Franes

To request particular Rx-data, it is possible to transmt an RTR-frame onto the
CAN. The cell MODE in the paraneter buffer has to be set to '1" for this. The RTR
will be transmtted when the cell LENGTH in the data-structural conponent of the
desired identifier is set accordingly (see description of the cell LENGIH). The

| ast ni bble of LENGTH contains the desired data | ength of the requested nessage. At
this transfer, too, it is possible to trigger a VMEbus interrupt. Valid at ane
conditions are, e.g., 'error at RTR-frame transm ssion' or 'reception of required
Rx-data' .
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2.4.4 Further Options for the Transm ssion of Tx-Data

It is possible to supervize the transm ssion by a tinme-out nonitor. If the
transm ssi on does not occur within the determined tinme, a time-out error is shown
in the cell STATUS. The tinme-out period has to be set in the data-structural
component of the desired identifier (see there).

The CAN2 is also able to initiate a transmssion if an RTR-frame had been received
on an identifier. For this MODE in the paraneter buffer has to be set to '02' for
the corresponding identifier. At the reception of an RTR-frane, the data-structural
conmponent (0...8 byte) is transmitted. Principally the transmi ssion runs like a
"Tx-transfer' in MODE '00'. The same at end conditions apply.

Differences arise at the interrupt creation and the source of data which should be
transmtted:

If the cell "EVIRIGis set #0', a VMEbus interrupt is triggered after the arrival
of the RTR-frane and the data to be transmtted have to be supplied by the VMEbus.

If the cell "EVIRIGis set ='0', the data to be transmtted are transferred from
the | ocal data-structural conponent of the CAN2.
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3. Speci al Functions

3.1 The Monitor Buffers
3.1.1 Function and Structure

In the nonitor buffers received data can be stored sequentially to record the
chronol ogi cal process and the contents of the transm ssions over a |onger period.

The selection of the identifier which should be recorded is nade in the CTRL-
structural field of the identifier by setting the 'nonitor node'.

The recording starts with the first arrival of the specified trigger condition.
After this triggering all follow ng nmessages are recorded and the tine of their
arrival is stored relative to the trigger time. The trigger condition is
transferred by a conmand of the paraneter buffer, which will be explained in nore
detail later on.

The recordi ngs stop when the nmonitor buffer is filled.

The followi ng figure shows the principal process of a recording.

Initiator Hardware Hardware Firmware Firmware

Controller receives

T itti : issi
ransmitting frame with admissible

Reception of a

Tx frames of other . A i i
Cause CAN participents identifier and Rx interrupt monitor itructural
triggers Rx IRQ componen
CAN controller
receives all Transmitting the Selecting the Sequential storage
transmitted frames received information received structures

of the messages in

Effect apd filters f?ames tg Rx software according to Fhe the monitor buffer
with the required filter Rx software filter
identifier

relative CAN_data
Address Structure field

Software 1
[ Dol |
CAN controller X
82C200 or 82527 AN Rx

all IRO =
transmitted
XF“T;;T“T MODE=1

Rx frames

CAN bus

7FF \

\ |

I I

ldaf, ] : MODE=4

Data [ [moe\ ] Monitor buffer
\ | idf1] Datal

idf2| Data2

idf3| Data3

i

N

w

Hardware Rx filter software:

acceptance

filter If MODE(x) = 4 then
transfer data to
monitor buffer

Time

nlidfn] Data n \ 4

Fig. 3.1.1: Reception and storing of CAN nessages in the nonitor buffer
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A rmonitor buffer is available to each channel (net) of the CAN2. The position and
di mensi on of the nonitor buffers is stored in the paranmeter buffer.

A structural conponent of the monitor buffers is always 16 byte | ong:

Relativeaddress | 0 | 1 | 2| 3| 4| 5| 6| 7] 8] 9 1011|1213 14| 15|
Relative length ‘ WORD ‘BYTE‘BYTE‘BYTE‘BYTE‘BYTE‘BYTE‘BYTE‘BYTE‘ LONGWORD ‘ WORD ‘

Function Idf Data‘ Data‘ Data‘ Data‘ Data‘ Data‘ Data‘ Data TIME [4us] free

11213456 7] 8

Bit15.5 | Bit4 | Bit3.0 |

11Bit CAN ID
0. 2047 RTR | LENGTH

Fig. 3.1.2: Contents of a nonitor-structural _conponent

3.1.2 Explanation of the Bytes of a Munitor-Structural Conmponent

Bel ow the bytes of a nonitor-structural conponent will be described in rising
order.

Idf............. contains the 11 bit long CAN-1d, the RTR-bit (renpte transm ssion
request) and the number of the transmtted bytes (LENGIH):

CAN- I d. ... possible values: 0...2047
RTR-bit...shows whether a data transm ssion had been
requested under this identifier.
RTR-= '0" ....data transfer
RTR-="1" ....renpte transm ssion request
LENGTH. . ..shows the nunber of the transmtted data bytes.
Possi bl e values: 0...8

Datal..Data8....contain the transmtted data.
It is possible to transmit nil to eight byte.

TIME ........... time (in [4us]-steps) which has passed since the first arrival of
a transmssion in this nmonitor buffer until the arrival of this
data (='time stamp').
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3.2 CAN-Serial Mde
3.2.1 Function

In the CAN-serial node received data are not only stored in the structural field,
but al so made avail able to the VMEbus naster in the FIFO 'data to VMEbus'.

This data file gives the master the advantage thatit can process sequentia
received data of an identifier without the risk of data loss in the order of their
arrival .

This transfer nethod is made possible by the use of the pointer FIFO (data to
VMEbus) to store data and by triggering an interrupt at the arrival of the first
byte of a nmessage. Because already stored data are not permanently nade topica
like in the data-structural conmponent, there is no risk that data will be
overwitten unintentionally.

3.2.2 Structure of the CAN- Seri al - Dat a Bl ocks

The CAN-serial-data node is selected for the respective identifier (structura
component) by the allocated byte "MODE in the nonitor-structural field. The byte
'"MODE' has to be set by the paraneter buffer.

The | ocal software marks CAN-serial -data bl ocks received in the FIFO for
differentiation of the usually stored pointers by setting a mark. The mark contai ns
already the informati on about the respective CAN net, on which the data have been
recei ved. The bytes followi ng the mark contain status nessages and the received
data. If no further data follow, pointer or a new data bl ock are again stored,
beginning with "mark', in the FIFO after the |ast data byte.

At the reception of a 'renote request (RTR), the parameter LENGIH is not eval uated
by the firmvare. No data are stored in the FIFO But LENGIH can be assigned with
any value to, e.g., transmt user-defined information.

The follow ng figure shows as exanple the position of a nessage with the maxi num
length of 8 data byte in the FIFO which is preceded and foll owed by pointers of
"normal ' transfers.

Only so many bytes are witten into the FIFO as data have been received. But only
conpl ete words can be stored in the FIFO, that is why one bytwe (DO...D7) always
remai ns unused at the transm ssion of an odd nunber of bytes.

FIFO:
'‘Data to VMEbus'
D15... ..DO
4 Pointerld.a Mark = $FFFE --> Node 1
Out ; = -
Pointerid.b Mark = $FFFF -->Node 2
Mark
Idf
Datai | Data2 | D15 | D14..D4 D3...00
Data3 | Datad ¢ 11Bit- CAN-ID
Data5 Data6 RTR 0. 2047 LENGTH
Data7 Data 8
In Pointerld.c

Fig. 3.2.1: Structure of a CAN-serial -data bl ock

VME CAN2 Software Rev. 1.7 27



3.2.3 Explanation of the Bytes of a CAN- Seri al - Data Bl ock

CAN-I1d.......... possi bl e val ues: 0...2047

RTR-bit......... shows whet her a data transm ssion had been
requested under this identifier.
RTR-= '0" ....data transfer
RTR-='"1" ....renpte transm ssion request

(LENGTH wi | I not be eval uat ed)

LENGTH. . ........ shows the nunber of transmitted data bytes.
Possi bl e values: 0...8

Datal..Data8....contain the transmtted data bytes.
It is possible to transmit nil to eight bytes.

3.2.4 CAN-Serial-Data Interrupts

Recei ved CAN-seri al -data bl ocks are shown to the VMEbus master by the CAN-server
interrupt. To be able trigger a VME interrupt, the cells "iolev' and 'iovec' nust
be set via the command ' CARD-Interrupt-Enable' in the paraneter buffer.

In contrast to the other interrupt sources, which can be applied to the VMEbus via
the CAN server interrupt, the CAN-serial interrupt is not nasked with EVTRI G or
XTTI D.

The necessary interrupt requirement (apart fromsetting the cells "iolev' and
"iovec' by the command 'card-interrupt enable' in the paraneter buffer) is the
selection of the transm ssion node CAN-serial data for the desired identifier. If
nessages arrive on the identifier, they will be stored in the FIFO and the FIFO
triggers the CAN-server interrupt.

The acknow edgement of the VMEbus interrupt will be explained in the chapter 'CAN
Server Interrupt'.

28 VME CAN2 Software Rev. 1.7



3.3 Rx-Buffers
3.3.1 Function

In the Rx-buffer the data of selected Rx-identifiers can be stored in the
chronological order of their arrival.

IT the commando "get Rx-buffer® is called by the parameter channel, the Rx-buffer
is arranged by the local firmware. By the command "set mode®" it is possible to
select identifiers which should be recorded in this buffer. The commands of the
parameter buffer will be explained in an own chapter in more detail.

The data of the identifiers selected for the Rx-buffer are not stored in the data-
structural component.

The data memory in the Rx-buffer occurs in a similar way as in the modnitor buffer.
Both operating modes differ in some essential points, though:

Monitor mode Rx-buffer

4096 messages (a max. 16 byte) | programmable

(max. 4096 messages)

Buffer size
(recording ends if buffer is (buffer is overwritten always

filled) new: “wrap around")

no trigger, recording starts
Trigger on selected identifier immediately after selection
of the mode

Time stamp 4 us 1024 us

VME-IRQ possible at the

VMEbus interrupt no VME-IRG possible arrival of the first data

Table 3.3.1: Comparison monitor mode - Rx-buffer

3.3.2 Structure of the Rx-Buffer

The Rx-buffer can be divided into a header- and a data area. In the header the
pointers and the number of valid elements in the buffer are stored.

The data area contains apart from the received data further parameters as, e.g.,
identifiers and net no..

Relative address

[HEX] Length Access Cell contents

0] WORD read only Rx-write pointer (WRP)

2 WORD read/write Rx-read pointer (RDP)
Rx-mask (number of

4 WORD read only elements contained)

6

: - - reserved

E

10 (BuffsStart) is programmed by
: the command read only data area
?? "Rx-buffer*

Table 3.3.2: Division of the Rx-buffer
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Rx-wite pointer... This pointer points to the buffer cell (relative to
"BuffStart') which will be recorded at the next reception

of an Rxld.
Exampl e for the nobde of counting for the pointer:
$0000, $0010, $0020,... ..., $OFFO, $0000

After a RESET the pointer is set to '0'.

Rx-read pointer. .. The read pointer points to the cell which is read-out next.
After a RESET the pointer is set to '0".

The contents of the Rx-wite pointer and the Rx-read pointer are brought in as
condition for the witing of the FIFO "data to VME and therefore also as condition
for the triggering of a VMEbus interrupt: After the arrival of new data in
condition 'Rx-read pointer = Rx-wite pointer' the FIFOis set.

Rx- mask. . . Thi s paraneter contains the size of the data area of the
Rx-buffer. Rx-mask is calculated fromthe value 'buffer
l ength', which can be given by the user at the buffer
initialisation in the parameter buffer (see also
description of the parameter buffer): The given value is
rounded up by the firmmvare to val ues of 2" and entered into
Rx-mask (therefore 2, 4, 8, 16, 32...).

Data area. .. In the data area the received data are stored. Aline with
16 bytes for the storing of status information and data is
avail abl e for each Rx-identifier.

Fol I owi ng figure shows the structure of a |line:

Relative address | 0 | 1 | 2 | 3| 4 5|6 | 7|8 9/10/11]12 13| 14| 15]
Relative length | WORD | WORD | WORD |BYTE |BYTE |BYTE | BYTE|BYTE|BYTE|BYTE|BYTE| WORD |

. TIME Data| Data| Data! Datal Data| Data| Data | Data
Function -
unctio STAMP Net-No. Idf 1‘2‘3‘4‘5‘6‘7‘8 free
| Bit15.5 | Bit4 | Bit3.0 |

11Bit CAN ID
0..2047 RTR | LENGTH

Fig. 3.3.1: Structure of the data area of an identifier

TI ME STAMP. . . .. Time (in [1024us] steps) which has passed since the |ast
system start (RESET or power-on).

Net no......... Nunber of the CAN net on which the Rxld has been received
(local CAN interface 0/1).

Idf............ contains the 11 bit long CAN-1d, the RTR-bit (renpote
transm ssi on request) and the nunber ofd the transmtted
byt es (LENGTH):

CAN- I d. .. possi bl e val ues: 0...2047
RTR-bit... shows whether a data transm ssion has been
requested under this identifier
RTR="0... data transfer
RTR="1"... renote transm ssion request
LENGTH. . . shows the nunber of transnmitted data bytes.

Possi bl e values: 0...8

Dat al. . Dat a8. . . contain the recei ved data.
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3.4 CVG- I npl enent ati on

The CMS-inpl enmentation can be recogni zed by the appendix '.cns' at the EPROM
desi gnati on.

3.4.1 CVMS-Domai n Transfers

CVB-domai n transfers serve the transm ssion of data bl ocks by the CAN. An Rx-
identifier and a Tx-identifier are necessary for the transmi ssion. The transfer is
initiated and controlled by a 'client' and served by a '"server'. It is possible to
transmt the data in both directions.

The CAN2 can work at CMV5-domain transfers as client and server.

The sel ection of the net and the identifiers for the domain transfer occurs by the
command 'init domain' of the parameter buffer. By this command al so the size of the
menory area (CMS-buffer) required for the data nenory and paraneter transfer is
defined. A detailed description can be taken fromthe follow ng chapter 'Commands
of the Paraneter Buffer'.

Apart fromthe paraneter buffer, the user needs further paraneters for the contro
of the local firmware. In the cell NET_LINK/BUFFER-PO NTER, e.g., of the
identifiers used for the up- and downl oad, the initial address of the ' CM5-buffer’
is stored. The CMs-buffer contains further control paramaters and serves the data
menory during the CMs-transfer. It will be explained nore detailed in the foll ow ng
chapter.

The data-structural conponents of the Rx-and Tx-identifiers are partly used as with
conventional transm ssions. For exanple, Tx-transfers are started by LENGIH and the
success of a transmission can be requested after the transfer in the cell status.
Into TOQUT the according Rx- and Tx-tine-out times have to be entered.

The followi ng figure shows the structural components and (shown briefly) the CMs-
buf fer.

Control Structural Component Of The Transfer Identifier

Relativeaddress | 0 |1 [2 [3 4[5 ]6[7[8]o]10][11[12]13]14]15]

Relative length | WORD | WORD [svre[svTe| WORD | LONGWORD | LONGWORD |
Function T":EﬁnTte_rP‘oL’\X‘-';gir STAT |XMode coTL}’r\\lA‘IEER H XTTID ‘I BUF';‘ELTII;’I(_’;‘IE/TER CMS BUﬁ:er
$00 |- - -
‘ $24 bufreclen $26 bfcmmd
Data Structural Component Of The Transfer Identifier $40 ...

Relativeaddress| 0 [ 1 [ 2 [ 3[4 [ 5][6 [ 7[8]9]10]11[12[13]14]15]
Relative Iength‘ WORD ‘BYTE‘BYTE‘BYTE‘BYTE‘BYTE‘BVTE‘BYTE‘BVTE‘ WORD ‘ WORD ‘ WORD ‘

Function ILENGTHI Data} Data} Data} Data} Data} Data} Data} Data ISTATUSI EVTRIG I TOUuT I Data Area
1 2 3 4 5 6 7 8

D Parameters of the structural components,
which are used for CMS transfers

Fig. 3.4.1: Inportant paraneter cells for CMB-transfers
3.4.1.1 CVM5-Buffer

The CMS-buffer serves the nmenory of the data to be transnmitted or received and the
transm ssi on of commands and status messages.
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The foll owi ng table shows the principal
given in parentheses () are needed by the | ocal

structure of the CVS-buffer.

firmvare and are not inportant to

The paraneters

the user. They must not be changed by the user!
relative cel |
addr ess | ength access short description
[ HEX] contents
00 r ead These parameters are intended for
: - onl - the local firmvare and nust not be
1A y changed by the user!
r ead Maxi mum | engt h of the data area of
1C LWORD onl bufl en this buffer in byte (is given by
y init donain)
read Absolute initial address of the data
20 LWORD only buf adr ar ea
Nunmber of valid data in the buffer
read/ Tx -» nunber of data to be
24 WRD wite bfrecl en transmtted
Rx -» nunber of received data
Idl e 0
read/ Client downl oad 1
26 WORD wite bf cmd dient upl oad 2
Server node 3
read/ Mul tiplex value for init domain
28 LWORD Wite bf mux Up/ downl oad
($0000. 0000 ... $00FF. FFFF)
read/ Set to transmt at the |ast data
2C WORD Wite bf | ast segnment CMVB-end bit (P 0 -» active)
or read to request end bit
read Server status 1: sv-down
2E WORD onl'y bf svst 2 swup
30 BYTE (bfstat) internal status (PO : initiated)
31 BYTE (bf xact) -
32 WORD (bf cont) actual counter for data transfer
34 BYTE (bftbit) Toggl e bit
read
35 BYTE only (bfssol) -
36, 37 BYTE reserved | -
; Pointer on transnit control
38 LWORD (bftxid) structure
3C LWORD (bf rxid) Poi nter on receive control structure
is given
by . . cl
read/ dat a Readi ng received data and writing
40 cp:’rma?d wite area data whi ch should be transnitted
donmai n'

Table 3.4.1: Structure of the CMS-buffer
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3.4.1.2 Transfer Procedure
3.4.1.2.1 To the Foll owi ng Descriptions
In this chapter the procedure of the up- and downl oads will be described. To nake

the used firmvare and the software to be provided by the user easier
conprehensi bl e, flow diagrans have been added for all operating nodes.

The fl ow di agranms of the VMEbus-master software, which is not included in the
delivery volunme, has to be seen as support: The operation of the CAN2 firmare
can partly be realized differently.

The flow di agrams of the Iocal CAN2 firmwvare show the principal procedure of the
| ocal prograns. For reasons of clearity this description is wthout a detailed
program descri ption.

The described VMEbus interruots of the CAN2 are only triggered, if the cells
"iolev' and 'iovec' have been set before in the paranmeter buffer, accordingly!
The interrupt cause | eads always also to the witing of the concerned identifier
into the FIFO 'data to VME' .

3.4.1.2.2 Initialisation of the CM5-Transfer Buffer

| ndependent fromthe kind of the following transfers, the first steps are al ways
the sane:

At first the CVMS-buffer has to be initialized. Normally, the buffer is only
initialized once after the systemstart and is maintained until the next RESET:

- Calling the command 'init domain'
By this command of the paraneter buffer, one of the two nets of the CAN2 is
sel ected and the size of the data buffer is given. Furthernore the Rx-
identifier and the Tx-identifier for the transfer are sel ected.

- After the execution of the conmand, the absolute local initial address of the
CVB-buffer can be read in the returned paraneter of the parameter buffer
"retpar' or in the cell 'NET_LINK/ BUFFER- PO NTER in the nonitoring-
structural conponent of the used identifiers.

User-
User:
| Setup Transfer Buffer via VMEbus

Start command 'Init Domain' ($C)
via parameter buffer with transmission of
the net no., the Rxlds, Txlds and the
maximum size of the data buffers

\
\
\
\
\
¢
\
\
\
\
\
\
\

\
|
|
|
|
\
\
|
} Reading the local start address of the
\
|
|
|
|
|

CMS buffer in the cell 'retpar' of the
parameter buffer or in the cell
'NET_LINK' of the control structural
component of the used identifier

Fig. 3.4.2: Initialisation of the CMs-buffer and reading the buffer-initial address
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3.4.1.2.3 dient Downl oad

The followi ng figure shows the principal procedure of a client downl oad.

| User (VMEbus master): W‘
Setup the transfer buffers via VMEbus }
|

—
User (VMEbus master):

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Load CMS buffer
and start transfers

| Data

. transfer
via

Controlling the data CAN

transfers and triggering ‘: CMS Server

a VMEbus interrupt

Wait for the end of the transfer at the end of the transfer

End of transfer
or start of another transfer

Fig. 3.4.3: Overview of the client downl oad
Requirenent for a client download is the initialisation of the CVs-buffer.

The downl oad generally occurs in three steps: Via the VMEbus the data buffer on the
CAN2 is | oaded and the transfer is started. The CAN2 transnits the data to the CMV5-
server and triggers a VMEbus interrupt after conpleting the transfer. The naster
"waits' for this interrupt, checks the success of the transfer and starts further
transfers, if necessary.

In the following the particular blocks of the figure above will be described nore
in detail.

The "initialisation of the transfer buffer' has already been described in the
precedi ng chapter.

The figure shown bel ow exenpl ary di spl ays the program procedure for the VMEbus
master during a client downl oad. This part is not contained in the delivery vol une
of the CAN2 and has to be realized by the user hinself.

AFter the cells 'bfcrmd' and ' bf nux' have been set, the transnission of the data
can occur. Because this transm ssion sequence can al so be used for the 'server
upload', it is recommended to store this programpart as a subroutine. This nodul e
is called 'BLOCK-QUT', here. The flow chart to BLOCK-OUT will be expl ai ned
subsequently to the one of the VMEbus naster.
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iiiiiiiiiiiiiiiiiiiii .
"IJSGI’

| (VMEbus master):

For client download: set the cell 'bfcmmd'
of the CMS buffer to '1'

v

If required, write CMS multiplexor
in the cell 'bfmux’

v

7777777777777777777777777777777777

Start
User software module Controlling the data
'BLOCK-OUT' transfers and triggering
for the transmission of a data block a VMEbus interrupt
via CAN at the end of the transfer
IRQ
(End of
transfer)

Fig. 3.4.4: VMEbus master at client downl oad

About the user-software nodul e ' BLOCK- QUT" (follow ng figure):

The program part, described here exenplary, carries out follow ng functions:

VMVE

Loading the data to be transmtted into the data area of the CM5-buffer and
entering the nunber of bytes into the cell 'bfreclen' in the CMs-buffer.

If this is already the |ast data block, the cell "bflast' has to be set to a
val ue unequal nil. At the transm ssion of the |ast segment the CAN2 firnware
will set the CM5-end bit accordingly.

The download is started by the single triggering of a Tx-transfer on the

sel ected Tx-identifier. Corresponding tine-out values have to be set before
in the data-structural conponents for the Tx-identifier and the reply on the
Rx-identifier.

Starting the transfer can, e.g., occur by setting the cell 'LENGTH in the
dat a-structural conponent to a negative value or a val ue between $0060 and
$0068. The absol ute value of LENGIH and the data of this Txld entered in the
structural conmponent are neaningless in this case.

Wth these preadjustnments the | ocal software recogni zes that the transfer is
a CM5-service and not a standard-Tx-transfer and starts to transmt the
contents of the data buffer according to the CMs-protocol.

If the local firmvare of the CAN2 has conpl eted the downl oad of the data of
the CV5-buffer, the CAN2 triggers a VMEbus interrupt. The download is

conpl eted when all data have been transnmitted or when an error occurred
during the transm ssion. Possible error reasons are, e.g., a Tx-error or the
m ssing reply of the CMS-server.

The VMEbus nmaster has to operate this interrupt and can read the cel

"status' in the data-structural conmponent afterwards to check, whether the
transm ssion has been conpl eted successfully.

The interrupt is a CAN-server interrupt of the CAN2. In the FIFO the
identifier can be found which triggered the interrupt. The resetting of CAN2
interrupts will be described in the follow ng chapter 'Sumrary of the
Interrupt Options'. The conditions of the status cell can be taken fromthe
precedi ng description of the data-structural component. The conduct at faulty
transm ssion is left to the user, here.
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- Because the size of the CM5-data buffer is limted, several transfer cycles
m ght be needed, possibly, to transmt the desired data. In this case it is
possible to skip to the start of the nodule. The new transfer starts again
with | oading the buffer.

User software module
'BLOCK-OUT!

\

|

|

Write data, which should be transmitted, ‘
into the data area of the CMS buffer and |
the number of bytes, which should be }
transmitted into the cell 'bfreclen’. Write |
time out value into the Tx structural \
component. \
|

|

\

|

|

\

|

|

\

v

Set parameter 'bflast’,
if this is the last data block, which
should be transmitted

v

Start the transmission by triggering

a Tx transfer on the selected 4‘_>TrigggrA'|’\'l>;|d
Tx identifier | on

v

Wait for interrupt
from the CAN2

Interrupt
from CAN2

|

Reset the interrupt

Transfer no
successful?

Should
more data be transferred?

yes

Fig. 3.4.5: User-software nodul e ' BLOCK- QUT'

In the followng figure the procedure on the local firmvare for a client downl oad
is shown. The firmvare transmits the necessary init sequence to the connected
server and controls the transm ssion of the data, independently.

If the cell '"bflast' of the CMVM5-buffer had been set by the user, the end bit wll
be set at the last transm ssion.
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After the last transmssion with the end bit,
by the user.

to '0',

whi ch had been set to '1'

The cell ' bfcmd'

the transm ssion had been interrupted because of an error.

The user

VME CAN2 Sof tware Rev.

is informed about the end

Start by
VMEbus master

CAN2 Firmware:

the firmvare resets the cell

is al so reset,

of the transmission by an interrupt.

! Transmit the 'Init Download' sequence
with 'bfmux’

init download

<
o~

! le

! v

Download first segment of this block

|
<
~

| Download the last but one segment
| of this block

T

! download segment 1 N|

; download segment 2 »

v

acknowledge init download

acknowledge

acknowledge

Activate end bit (set to '1')

| le

3 v

1 Download the last data segment
i of this block

download segment n (& end bit)

I

| End of transfer, if the last data is
transmitted successfully,
or abort, if an error occured

Reset the cell 'bfcmmd' to '0'

3 le

§ by

Trigger a VMEbus interrupt,
! to indicate the end of the transfer

Interrupt to
VMEbus

Procedure of the |lo

1.7

cal

acknowledge

CMS Server

CAN2 firmvare for client-downl oad tansfers

" bf crmd’

if
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3.4.1.2.4 dient Upload

The followi ng figure shows the principal procedure of a client upload.

} User (VMEbus master):
| Setup the transfer buffer via VMEbus
|

ﬁ ‘
User (VMEbus master):  CAN2 Firmware:

Write size of CMS data buffer and
start upload

| Data

. transfer
L via
Controlling the data ' CAN

\
\
\
\
\
\
{
\
\
\
} i
! | transfer and triggeringa | !
} } VMEbus interrupt <:: CMS server
| |
\
\
\
\
\
\
|
\
\
\

if the local CMS data
buffer is full

Wait for the end of the transfer

Read data buffer and, if this was not the last
L data block:
Start another upload

Fig. 3.4.7: Overview of the client upload

Requirenment for a client upload is the initialisation of the CV5 buffer.

The upl oad generally occurs in three steps: By the VMEbus the size of the data
buffer on the CAN2 is given and the transfer is started. The CAN2 receives the data
fromthe CVS-server and triggers a VMEbus interrupt when the buffer is full. The
master 'waits' for this interrupt, checks the success of the transm ssion and
starts further uploads, if necessary.

In the follow ng the individual blocks of the figure above will be described nore
in detail.

The "initialisation of the transfer buffer' has already been described in a
precedi ng chapter.

The figure shown bel ow shows exenplary the program procedure for the VMEbus naster
during a client upload. This programpart is not contained in the scope of delivery
of the CAN2 and has to be realized by the user hinself.

After the cell 'bfcnmd' has been set, the data transm ssion can occur. Because this
transm ssi on sequence can al so be used for the 'server download', it is reconmended
to store this programpart as subroutine. This nodule is called 'BLOCK-I N, here.
The flow diagramto BLOCK-IN will be expl ai ned subsequently to the one of the
VMEbus master.
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User
(VMEbus master):

! \
! \
} \
\ For client upload: set the cell 'bfcmmd’ }
| of the CMS buffer to '2' |
\ \ P
} # | Start | CAN2 Firmware:
\ } transfer |
| | !
} |

\ .
! User software module ‘ Controlling m? dat_a
\ BLOCK-IN' | transfers and triggering
‘ .
\ for the reception of a data block ! a YMEbus interrupt,
| via CAN \ ; if the local CMS
‘ } IRQ data buffer is full
\ | (End of
} | transfer)

\
! \
\ \

Fig. 3.4.8: VMEbus nmaster at client upload

About the user-software nodule 'BLOCK-IN (followi ng figure):
The program part, described here exenplary, carries out follow ng functions:

- At first the maxi mum nunber of data to be received are entered into the cel
"bfreclen’ of the CMS-buffer. For 'bfreclen’ the conplete contents of the
data area can be used. This value can be read in the cell 'bflen'. Wen the
nunber of the | oaded data reaches 'bfrecl - 6' or the end bit has been
received, the transmission is ended. If an error arises during the upload,
the transm ssion will be aborted.

- Starting the upload occurs by triggering a Tx-transfer. The procedure is
identical to the one of the software nodul e ' BLOCK- QUT" and can be | ooked up
there.

- After the data buffer of the CAN2 is filled, the board returns with a VMEbus
interrupt. The interrupt has to be operated by the VMEbus master. The
interrupt handling on the CAN2 will be described nore in detail in the
followi ng chapter 'Summary of the Interrupt Options'.

- By requesting the cell 'status' in the data-structural conponent of the Rx-
identifier, it is evaluated, if the transm ssion had been successful. The
conditions of the cell status can be taken fromthe preceding description of
the data-structural component. The conduct at faulty transmissions is left to
t he user, here.

- Now t he CMS-buffer is read out.

- Requesting the cell 'bflast' gives information, if nore data are to follow or
if this was the | ast data bl ock.
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User software module

Write the maximum number of data,
to be received in the cell 'bfreclen'.
Write time out value in Tx data structural
component.

v

Start the upload by triggering .
a Tx transfer on the selected - Trigger Txld
Tx identifier

v

Wait for interrupt
from the CAN2

Interrupt
from CAN2

v

|
\
|
\
|
|
\
\
|
\
\
|
|
\
\
\
\
|
\
\
\
|
\
|
|
} Reset the interrupt
|
\
\
|
|
\
\
\
\
|
\
\
\
|
\
|
|
\
\
|
\
|
|
|

successful?

Reading the CMS data buffer

Were these the last data?
(‘bflast' £ 0 ?)

\
\
\
\
\
\
\
\
\
|
\
\
\
\
\
\
|
\
\
Transfer no }
\
\
\
\
\
\
\
\
\
\
\
\
\
\
|
\
\
\
|

Fig. 3.4.9: User-software nodule 'BLOCK-IN
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In the following figure the procedure of the local firmvare for a client upload is
shown. The firmnare i ndependently transmits the necessary init sequence to the
connected server and controls the transm ssion of the data.

If an active end bit is received, the local firmvare sets the cell 'bflast' to '-1'
to informthe VMEbus master about the end of the transm ssion. Al so after the
reception of the end bit, the firmware resets the cell 'bfcmmd', which had been set
by the user to "2', to "0'. The cell '"bfcnmd' is also reset, if the transm ssion

had been aborted because of an error.

The user is informed about the end of the transm ssion by an interrupt.

Start by
VMEbus master

CAN2 Firmware:

init upload

Transmit the 'Init Upload' sequence |
with 'bfmux’ ‘¢ acknowledge init upload

request upload segment 1

data segment 1

AT

Upload segment

request upload segment 2 >

CMS server

data segment 2

e Sl

| request upload segment n

Set 'bflast' to '-1'
set 'bfcmmd' to '0'

no

Data buffer full ?

¢ data segment n & end bit

Update 'bfreclen’

Interrupt to VMEbus

Fig. 3.4.10: Procedure of the local CAN2 firmvare for client-upload transfers
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3.4.1.2.5 Server Downl oad

The CAN2 is able to handl e downl oads al so as a CMS-server. In this case the
transfer is started and controll ed by another CAN partner (client).

Like in the already described client transmssions, at first an "init domain' is
carried out on the CAN2 and the CV5-buffer address is deternined (see preceding
chapter '"Initialisation of the CM5-Transfer Buffer').

Setting the cell "bfcmmd’ in the CMS-buffer to '3 selects the server node. The
node is activated by triggering a Tx-transfer. The CAN2 is now in server nobde
"idle' . The actual server node can be read in the cell 'bfsvst' of the buffer.
The client is now able to request an upload or download fromthe CAN2. The CAN2
will trigger a VMEbus interrupt then.

The followi ng figure shows sinplified the program procedure of the VMEbus naster
for the initialisation of the CAN2 and the polling of the conditions

upl oad/ downl oad. After triggering the Tx-transfer, the VMEbus master is in a Time-
out loop. The loop can only be exit by an interrupt of the CAN2.

For server mode: set the cell '‘bfcmmd'
of the CMS buffer to '3' and write the
time out value into the Tx data structural
component

)
v

Activate the server mode by
triggering a Tx transfer

v

Wait for interrupt from the CAN2

o Trigger Txld
"~ on CAN2

Interrupt
from CAN2

v

Reset the interrupt

‘bfsvst' =12
(c_downl)

Client download
= server upload

Client upload
= server download

User software module
'‘BLOCK-IN'

User software module
'‘BLOCK-OUT'

Fig. 3.4.11: Recommended structure for polling the upload/ downl oad request
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The interaction of VMEbus nmaster, CAN2 and CMS-client is shown in the follow ng
figure. Requirenment for the transfer is, as with the operating nodes described so
far, the existence of an initialized CV5- buffer.

} User (VMEbus master): W‘
\
\
\

Setup the transfer buffer via VMEbus

| CAN2 Firmware:

CAN2 in server status
'idle’

I

IRQ | Init download causes Init download
VMEDbus interrupt ‘

Activate the server mode of the CAN2

Fixing size of CMS data buffer

‘:ﬁfﬁﬁﬁZﬁﬁf::f:ﬁf:::f:ﬁf:ﬁj‘ CMS client
Data
transfer
Enable the download Controlling the data via
transfer and triggering CAN
a VMEbus interrupt, ;
if the local CMS
data buffer is full
Read the last data buffer and,
L if this was not the last data block: < IRQ
enable another download
ffffffffffffffffffffffffff ]
Fig. 3.4.12: Overview of the server downl oad
After the start of the server download, the CAN2 is in server status 'idle'. If the

CAN2 receives an '"init downl oad" of the CM5-client, it triggers a VMEbus interrupt.
The VMEbus master now has to determ ne the maxi mum nunber of the data to be read in
the buffer of the CAN2 and enabl e the downl oad by a Tx-transfer.

The further downl oad control occurs by the CMs-client. Wien the data buffer on the
CAN2 is full, it triggers an interrupt again. The VMEbus master has to read out the
buffer and can enable further downl oads, if necessary.

In the following the individual blocks of the figure above will be described nore
in detail:

The "initialisation of the transfer buffer' has already been described in a
precedi ng chapter.

The figure shown bel ow shows exenplary the program procedure for the VMEbus naster
during a server downl oad. This program part is not contained in the scope of
delivery of the CAN2 and has to be realized by the user oneself, therefore.

After the cell 'bfcmmd' has been set, the server node is started by triggering a
Tx-transfer. The CAN2 now waits for an init-download or init-upload sequence by the
CMB-client. In this case an init downl oad may be assuned.

As already nentioned, the CAN2 triggers a VMEbus interrupt which has to be handl ed
by the VMEbus master. The master reads the cell 'bfsvst' to check, whether it is
upl oad or downl oad and calls correspondi ng routines.

For a server download this is the nbdule "BLOCK-1N , which has already been used at
the client upload. The nodul e has al ready been described in detail in the chapter
Client Upl oad.
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For server mode: set the cell 'bfecmmd'
of the CMS buffer to '3'

v

Activate the server mode by
triggering a Tx transfer on the
selected Tx identifier

v

Wait for interrupt
by the CAN2

Reset the interrupt

v

Read the cell 'bfsvst' to determine,
if the requested transfer is an
upload or a download

v

'‘BLOCK-IN'

from CAN

At download:
Use user software module

for receiving of a data block

77777777 -
l
\
|
|
|
} i CAN2 Firmware: 3
} Server status is
| | 'idle’ 3
| | |
| | |
\ ! :
| | |
\ ! :
| | |
| ! :
| | |
| ‘ 1
\ IRQ | Init download causes ' Init download
t T . ‘7
; ! VMEDbus interrupt !
| | |
\ o !
|
|
l
} Start CAN2 Firmware:
| transfer 3 !
T ;
| Controlling the data
| - | transfers and triggering |
| 3 a VMEbus interrupt, 3
} RQ | if the local CMS |
‘ (End of data buffer is full i
| transfer) }
i i |
| | |
| | |

Fig. 3.4.13: VMEbus master during server downl oad
firmmvare for a server downl oad

In the followng figure the procedure of the |ocal

i's shown.

The sequence shown in the first block is only run through once for each server

downl oad.

After enable by the VMEbus the firnmware starts the downl oad | oop.
have been transmtted after filling the data buffer,
started again by the VMEbus.

The initialization of the | ocal

If not al
the downl oad | oop can be
firmvare by the VMEbus

dat a

master occurs by triggering a Tx-transfer on the Txld which had been sel ected for

the CMS-transfers.
If an active end bit

reception of the end bit,
in'idl e state. The cell

IS received,
1' to informthe VMEbus nmster
the firmvare resets the cel
is al so reset,

the | ocal
about

' bf svst'

aborted because of an error.

44

the end of the transfer.

firmmare resets the cell

"bfsvst' to 'O’

"bfl ast’
Al so after the

to

and remai ns

if the transm ssion had been
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The user is informed about the end of the transmi ssion by an interrupt.

Start by
VMEbus master

CAN2 Firmware:

Server is in 'idle' state
(Status could be read in the cell 'bfsvst'.)

1 v i

: Wait for 'Init download' or L init download
: 'Init upload' initiated by CMS server i
Init upload is 3
described in Init |
a separate ! download ? |
chapter. ! :
Interruptto o &+ Set cell 'bfsvst' to '1'
VMEbus 1 1
| Wait for transfer enable by
| VMEbus :
Enable by
VMEbus master i
Enable happens after setting the data
| buffer size (‘bfreclen’) by triggering |
1 a Tx transfer i .
| | CMS client
no es |
| Acknowledge Acknowledge : acknowledge init download
| init download init download :
: download segment 1
! ——————— ! acknowledge
Data buffer full ? download segment 2
! acknowledge >
1 1 ‘
1 ‘ |
: Acknowledge for download |
{¢__download segment n (& end bit)
3 . acknowledge
no :

yes

Set 'bflast' to '-1',
set 'bfsvst' to '0'

A 4

Update 'bfreclen’

Interrupt to VMEbus

Fig. 3.4.14: Procedure of the local CAN2 firmvare for server-downl oad transfers
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3.4.1.2.6 Server Upl oad

The CAN2 is able to handl e upl oads al so as a CVs-server. In this case the transfer
is started and controll ed by another CAN partner (client).

Like with the already nmentioned client transm ssions, at first an "init domain' is
carried out on the CAN2 and the CV5-buffer address is deternined (see preceding
chapter '"Initialisation of the CM5-Transfer Buffer').

Setting the cell "bfcmmd' in the CMS-buffer to '3 selects the server node. The
node is activated by triggering a Tx-transfer. The CAN2 now is in the server status
"idle' . The actual server npbde can be read in the cell 'bfsvst' of the buffer.

The client is now able to request an upload or downl oad by the CAN2. The CAN2 will
trigger a VMEbus interrupt then.

In the preceding chapters a sinplified program procedure of the VMEbus nmaster,
especially for the initialisation of the CAN2 and the polling of the conditions
upl oad/ downl oad, has al ready been shown.

The interaction between VMEbus master, CAN2 and CMS-client is shown in the
followi ng figure. Requirenent for the transfer is, like with the already nentioned
operating nodes, the existence of an initialized CVS-buffer.

| User (VMEbus master): W‘
Setup the transfer buffer via VMEbus }
|

CAN2 Firmware:

Activate the server mode of the CAN2 il

| |

| \

| \

| |

} i status ‘idle'

| |

| |

| \

| \

| |

} Fix size of CMS data buffer, and | IRQ Init upload causes L Init upload

\ fill buffer with data \ 1 VMEbus interrupt !

| .

| i } Data

| | ‘ vansfer | CMS client
| :

} Enable the upload \ Controlling the data CAN

\ \ transfer and triggering |

\ | a VMEbus interrupt,

\ } if all data of the

\ ‘ ! CMS data buffer

‘ End of transfer or _ | IRQ ! are transmitted

} fill buffer again for further uploads T ‘

| \

. | S

Fig. 3.4.15: Overview of the server upload

After start of the server nbde, the CAN2 is in the server node 'idle' . If the CAN2
receives an 'init upload of the CMs-client, it triggers a VMEbus interrupt. The
VMVEbus master now has to deternmine the size of the data buffer of the CAN2, fil
the buffer with data and enabl e the upload by a Tx-transfer.
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The further control of the upload occurs by the CM5-client. If the transfer is
completed, the CAN2 triggers an interrupt. The VMEbus master is now able to check
the success of the transm ssion and handle a new transfer, if necessary.

In the following the individual blocks of the figure above will be described nore
in detail:

The "Initialisation of the Transfer Buffer' has already been described in a
precedi ng chapter.

The follow ng figure shows exenplary the program procedure for the VMEbus naster
during a server upload. This programpart is not contained in the scope of delivery
of the CAN2 and has to be realized by the user oneself, therefore.

After the cell '"bfcnmd' is set, the server node is started by triggering a Tx-
transfer. The CAN2 now waits for an init-download or init-upload sequence by the
CVB-client. In this case an init upload may be assuned.

As already nentioned, the CAN2 triggers a VMEbus interrupt which has to be handl ed
by the VMEbus master. The master reads the cell 'bfsvst' to check, whether it is
upl oad or downl oad and calls correspondi ng routines.

For a server upload this is the nmodul e ' BLOCK- QUT', which has al ready deen used at
the client downl oad. The nodul e has al ready been described in detail in the chapter
Cl i ent Downl oad.
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—
User
(VMEbus master):

For server mode: set the cell 'bfcmmd'
of the CMS buffer to '3'

v

Activate the server mode by
triggering a Tx transfer on the

CAN2 in server

selected Tx identifier status ‘idle
Wait for interrupt
from the CAN2 3 3
Reset the interrupt RQ | Init Upload causes ¢ it upload
T . ‘7
! VMEbus interrupt !

v

Read the cell 'bfsvst' to determine,
if the requested transfer is an
upload or a download

v

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

CAN2 Firmware:

Start

transfer
At upload: 3 Controlling the dat.a ‘
! transfer and triggering !
Use user software module | . !
| X a VMEbus interrupt, !
BLOCK-OUT . |
- if all data of the !
for transmitting the data blocks CMS data buffer 3
via the CAN bus IRQ ! . !
(End of are transmitted !
transfer) !

Fig. 3.4.16: VMEbus master during server upload

In the following figure the procedure of the local firmvare for a server upload is
shown:

The sequence shown in the first block is only run through once for each server
upl oad.

After enable by the VMEbus, the firmvare starts the upload | oop. During the upload
the local firmvare counts the received data and triggers a VMEbus interrupt when
the buffer is full. The VMEbus master can read out the buffer after this interrupt
and then start the upl oad agai n.

The initialization of the local firmvare by the VMEbus master occurs by triggering
a Tx-transfer on the Txld which had been selected for the CV5-transfers.

Before witing the |ast data block into the CMs-buffer, the cell 'bflast’' has to be
set to a value unequal to zero. Then the local firmvare sets the end bit at the
transm ssion of the |last data segnent of this block, to informthe CM5 server about
the end of the transmi ssion. Furthernore the cell 'bfsvst' is reset to '0" after
the last transmni ssion.
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The cell 'bfsvst' is also reset, if the transm ssion has been aborted because of an
error.
The user is informed about the end of the transmi ssion via an interrupt.

Start by
VMEbus master

CAN2 Firmware:

Server is in 'idle' state :
(Status could be read in the cell 'bfsvst'.) :

v

Wait for 'Init download' or

) init upload
'Init upload' by CMS server -

Init download is Init i
described in a upload ? :
separate chapter. |
yes '
Interuptto @ ¢+ | Set cell 'bfsvst' to 2" ;
VMEbus ; :
; Wait for transfer enabled by ;
; VMEbus ;
Emableby _
VMEbus master i ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Enable happens after setting the data
buffer size (‘bfreclen’) and writing the data
into the buffer by triggering a Tx transfer

no es :

Download first segment of this block

Acknowledge Acknowledge acknowledge init upload
init download init download
‘e request upload segment 1
‘ : data segment 1 »
‘e request upload segment 2

Download the last but one segment of
this block

request upload segment n

Activate end bit (set to '1') data segment 2 & end bit

Download the last data segment
of this block

v

End of transfer, if the last data is
transmitted successfully,
or abort off, if an error occured

Set 'bfsvst' to 0

v
Interrupt to VMEbus

Fig.
3.4.17: Procedure of the local CAN2 firmmvare for server-upload transfers
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3.4.2 CVMs-Wat chdog

The wat chdog Tx-identifier and the desired CAN-net of the CAN2 are selected by the
command 'activate periodical Tx-transfers' of the paranmeter buffer.

The entry will be explained nore in detail in the follow ng chapter 'The Paranater
Buffer’

Essential parameter for the CVM5-watchdog are stored in the data-structura
conponent of the watchdog-Tx-identifier:

Relativeaddress| 0 | 1 | 2 | 3| 4|56 | 78| 9/10]11]12]13]14] 15]

Relative length | WORD |BYTE |BYTE |BYTE |BYTE | BYTE|BYTE | BYTE |BYTE| WORD | WORD | WORD |

Function | LENGTH Data} Data} Data‘ Data‘ Data‘ Data‘ Data‘ Data STATUS | EVTRIG TOUT

/A\\\

| Bt7 | Bit6..0 Bit 7 Bit 6..0 Bit 7 Bit 6..0 Module No. Watchdog

Toggle Bn‘ State of Toggle Bit| always ‘0 always '0' ‘ State of Guard Time
Node Object Node Object

Actual state of the slave Nominal Toggle Bit of the Slave Nominal Value of the Slave

Fig. 3.5.1: Assignnent of the data-structural conponent of the watchdog- Tx-
identifier

The procedure of the watchdog function can be obtained fromthe follow ng figure.

After the start of the watchdog by the VMEbus master, a control of the watchdog by
the local firmvare occurs. The CAN2 transnmits RTR-requests on the watchdog-Txld and
eval uates the responses of the accessed nodul e.

If an error arises, a pointer is witten into the FIFO 'Data To VME and by this,
if enabled, a VMEbus interrupt is triggered. The interrupt has to be handl ed by the
VMEbus master. The eval uation of the error message is left to the user.

In case of error the watchdog is locally disabled and has to be re-enabl ed
explicitly.
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VMVE

| Watchdo:

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
L

g initialisation via the VMEbus

Disable watchdog:
Write 'EVTRIG' = 0 and iStatus' = 0
in data structural component

v

Write net no. and watchdog id.
of the slave, to be controlled by
command '08' into the parameter buffer

v

Write watchdog-guard time into the cell
"TOUT' of the data structural component of
the watchdog identifier (in ms)

v

Set toggle bit to '0' and
NMT slave state to '1' in the
data structural component

v

Write module no. into the cell 'EVTRIG!'
of the data structural component of the
watchdog identifier (1...255)

v

Set Status in the data structural component
to'0'

Load watchdog counter with the value
of 'TOUT'

v

Wait until watchdog counter is expired

Evaluate EVTRIG
in the data structural component:
EVTRIG£0?

Evaluate Status

no

Firmware:
Control of the CMS watchdog

in the data structural component:
Status =0 ?

Do actual values
of toggle bit and state match
the desired values?

Change toggle bit

v

Transmit RTR on watchdog identifier

no

Set Status to $20

| User:

| Reset the interrupt

L evaluate error messages

Write watchdog identifier in FIFO
>> triggering a VMEbus interrupt

Fig. 3.5.2: Procedure of the watchdog control on the CAN2
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4. The Paraneter Buffer

4.1 Function and Structure

By the paranmeter buffer, various comuands, the parameters of the nonitor buffers
and various paraneters of the physical CAN interface are transferred.

In the following figure the structure of the paranmeter buffer with the paraneters,
rel evant to the user is shown.

Address
Offset
HEX
+0 +2 +4 +6 +8 +A +C +E
00 iofor 00 00 00 OO0 iotyp ioname
10 [semal[stat| 1ocmmd [ 00 00 00 00 [uiterfioivec] 00 00 iolen
20 iobuff 00 00 |00 |00 [00 00 |00 |00 |00 00 00 00
30/00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
4000 00 00 00 | canctrl | cmsctrl | o0 o0
A e 5000 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
" | 6000 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
8000 parameter | 0 10" 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
8OFF |
80| paral H‘ para2 para3 para4 retpara res
it 90 Mon_Basel Mon_S Lenl fMonlMax Mon_Base 2 Mon S Len2 f Mon2Max
CAN CTRL 1 A0| swidl swbrl actbrl Struct_Base_ 1§ S Lenl||S_1 Max|p_ev Nol
BO |n_ev_Nol|] C_statl ptr_tab a 1% ptr_tab b 1% len b 1*Qidfs b 1*
CAN_Data2 CO0| swid2 swbr2 actbr2 Struct_Base_2 |S_Len2 |S_2 Max| p_ev_No2
CAN_CTRL 2 DO | n_ev No2||C_stat2 ptr_tab_a 2* ptr_tab b 2* len b 2*idfs b 2%
| | E0 — — —
e FO| lastin I evntno local local — -

CAN2: SRAMBank 1
User read-onlycells

User read/writecells

il

Userdon't care *...These cells are only used if
the 82527 controller is inserted.

Fig. 4.1.1: Paraneter buffer allocation

The figure on the foll owi ng page shows the parameter buffer with its default
settings after a RESET of the CAN2.

VME CAN2 Software Rev. 1.7 53



Address

Offset
HEX

+0 +2 +4 +6 +8 +A +C +E
ooloo oo 8o o0 |oo o0 00 00 [00 ocC "CANP' z.B.'5' '8’
10 [senalfstat|FF FF |00 00 00 00 |00 \oo 00 00|00 00 00 80O
20|00 00 80 80|00 o0 \oo \oo 00 00 |00 |00 |00 00 00 00
30/00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
40/00 00 00 00 ['C200'or'C527" |] ' CMS'or' NoCMS' 00 00
5000 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
60/00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
70/00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
80|00 o000 ool 0o o000 oo0f00 00 00 00 res
90loo 03 00 50 fJoo 10 J10 00 Joo 04 00 50 foo 10f10 o0
A0| swidl [ swbr1 Jactbrifoo o1 o0 ooJoo 10 fos oofoo o0
B0 00 001foo oc Joo 00 o0 o0 Joo 00 00 oo oo o0 Joo oo
co|swid2 | swbr2 Jactbr2foo 02 o0 oo Joo 10 Jos oo0]oo o0
po|00 00 lfoo oc Joo 00 o0 o0 Joo 00 00 o0 oo o0 Joo oo

EO _ — —

FO0J0O0 OOIOO 00 00O 00 |00 00 —

User read-only cells
User read/write cells

User don't care

il

Fig. 4.1.2: Paraneter buffer allocation

4.2 Transfer of Paraneters and Conmands

Setting the paranmeters and commands of a VMEbus- MASTER CPU to the CAN2 has to occur

in the follow ng order:

1. - evaluating the cell 'sema'--> is paraneter buffer free?
- if free, then assigning the paraneter buffer by setting the cell 'sema
(' TAS' - command)
2. - Setting the paraneters and conmands by witing into the desired cells.
3. - Transfer of the paraneters and commands to the CAN2-sl ave server by

triggering the local "G RL' -interrupt (see also chapter 'Firmnare-Defined

Interrupts').
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The G RL interrupt is triggered with a word access by witing the date $0000
onto the relative |I/O address $00002. The address assignment of the I/ O area
and a description of all GRL interrupts can be obtained fromthe hardware
manual of the CAN2.

4. - Wit for end of command execution: 'Cmd" = FFFF

5. - Evaluating the cell 'stat’
00 --> X
FF --> ERROR

6. - Enable the cell 'sema'.

4.3 Description of the Parameters
The paraneters can be distinguished into "only readable' and 'wite- and readable
paraneters. In the figure 4.1.1 above, these various paraneter types are marked by
different I|ines.
Apart fromthe paranetration of the CAN2 it is also possible to transfer various
commands by the parameter buffer. The command transfer will be described in the
chapter ' Command Transfer by the Paraneter Channel’
The description of the paraneters occurs in follow ng form bel ow
' parameter’...... (relative | ocal address, length of the paraneter) coments to the
par amet er

4.3.1 Wite- and Readabl e Parameters
sema’ . ......... (%10, byte) is assigned with the semaphore:

bit 7 - semaphore : '0" -> channel is free

1" -> channel is assigned
bit 6..0 - reserved

“iocmmd' ... ... .. (%12, word) is only needed at the comrand transfer
(see following chapter 'Comrands of the Paraneter Buffer').
Default value after RESET: $FFFF (= 'last command executed')
"paral' ......... ($80, word)
to
‘parad’ . ........ (%86, word) are the paraneters needed for the command transfer

(see following chapter 'Comrands of the Paraneter Buffer').
Def aul t val ue after RESET: $0000

‘retpara’....... (%88, long word) contains return paranmeters after execution of
commands. The return paraneters are dependend on the sel ected
command.

Exception: At the inplenentation of the software for the 82527,
retpara is also used for the setting of parameters by the user

"p_ev_Nol'...... ($AE, word),

'p_ev_No2'...... ($CE, word) contains informati on about the eval uation of the
changi ng edges of the ' EMERGENCY- ON' signal ( EMERGRNCY- STOP
| NPUTS) :

If the contents of these cells is unequal '0', a VMEbus interrupt
is triggered at the 'L' ->H - edge of the ' EMERGENCY-ON signa

and the ev-no. (EVENT nunber) is stored in the cell 'evntno'.
"n_ev_Nol'...... ($B0, word),
'n_ev_No2'...... ($D0, word) contains informati on about the eval uation of the
changi ng edges of the ' EMERGENCY- ON' signal ( EMERGENCY- STOP
i nputs):

If the content of these cells is unequal '0', a VMEbus interrupt
is triggered at the 'H ->'L' - edge of the ' EMERGNECY-ON signa
and the ev-no. (EVENT nunber) is stored in the cell 'evntno'.
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4.3.2 'Read-Only Paraneters'

ioilev' .........

ioivec'.........

“iobuff'........

'Mon_Basel'. ...
' Mon_Base?2'. ...

"Mon_S Lenl'. ...
"Mon_S Len2'. ...

56

(%00, long word) pointer to the next simlar buffer (here only
one buffer, hence 'iofor' =paraneter-buffer address [$8000])

($08, word) buffer identifier (always $000C)

($0A, 6 bytes ASCII) contains the buffer identifier as ASCI
string and a continuous nunbering (always 'CANP ').

(%11, byte) contains information about the correct transfer of a

command (see al so follow ng chapter ' Commands of the Paraneter
Buf fer')

"stat' = $00 --> no error
"stat' P $00 --> error

The command transfer should principally occur in follow ng order:

Assign 'sema’
Transfer paranmeters and comuands
Trigger IRQ (G RL interrupt)
Wait for 'Chmd' = FFFF
Poll 'stat':

=00 --> X

P 00 --> ERROR
6. Enable 'semn

OwwNE

(%18, byte) contains the value of 'iolev' (paral), set by the
command ' card-interrupt enabl e

(%19, byte) contains the value of 'iovec' (para2), set by the
command 'card-interrupt enable

($1C, long word) shows the length of the data area of the
par aneter buffer.
Default: 'iolen' = $80 == 128 bytes.

(%20, long word) is the pointer to the data area allocated to the

buffer. As default 'iobuff' points to the cell 'para 1'.

(%44, 4 bytes) returns the type of used CAN controller as ASCl
code:

' C200' -> 82C200

' C527' -> 82527

(%48, 6 bytes) shows as ASCI| code, whether the CMs-protocol is
i mpl emrent ed on the board:

' CM5 -> CMs-protocol is inplenented

' NoCMS' -> CMs-protocol is not inplenented

($90, |ong word)
(%98, long word) contains the |ocal address of the nonitor
buf fers.
Default: 'Mn_Basel' - $30050
' Mon_Base2' - $40050

($94, word),
($9C, word) contains the length of a nonitor-structura
conmponent .
Default: 'Mon_S Lenl' - $10 (16 bytes)
‘Mon_S Len2' - $10 (16 bytes)
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'swbr1'
' swbr 2’

($96, word),
($9C, word) contains the maxi mum nunber of structural conponents
in the nonitor buffer.
Defaul t: 'MonlMax' - $1000 (DEZ 4096)
" MonlMax' - $1000 (DEZ 4096)

($A0, word),

($C0, word) contains the value of the CAN-net no. ($0000...$000F)
set by the coding switches (SW and SWB) in the front panel after
a RESET.

physi cal channel 1 - coding switch SW - 'sw dl'

physi cal channel 2 - coding switch SWB - 'sw d2'

The all ocation of the CAN-net no. to the 'physical' channels 1
and 2, naned in the hardware description, is freely sel ectable.

($A2, word),

($C2, word) contains the default-bitrate indices set by the
coding switches (SW2 and SWI) on the board after a RESET. The
bitrate indices correspond to the contents of the registers BTRO
and BTRL of the controller 82C200.

Channel 1 - coding switch SW - 'swbrl'
Channel 2 - coding switch SW - 'swor?2

It is possible to change the bitrate indices by a command
transfer of the paraneter channel (see chapter 'Command Transfer
by the Parameter Channel'). The actual bitrate indices are stored
inthe cells "actbrl' and 'actbr2'.

The tabl e bel ow shows the setting of the bitrate by the coding
switches SW2 and SWI with indication of the register content
(bitrate index) of the controller 82C200/ 82527 and each

physi cal Iy maxi mum possi bl e Iine | ength.

82C200 or |{ypical val ues m ni mum
SV2, Bitrate 82527 of the achi evabl e
SW | Bt s register fachievable line [line length
[ HEX] BTRO | BTRL llength | i
[ HEX] |[ HEX] [m [m
0 1000 00 14 37 20
1 666. 6 00 18 80 65
2 500 00 1C 130 110
3 333.3 01 18 180 160
4 250 01 1C 270 250
5 166 02 1C 420 400
6 125 03 1C 570 550
7 100 04 1C 710 700
8 66. 6 45 2F 1000 980
9 50 09 1C 1400 1400
A 33.3 4B 2F 2000 2000
B 20 18 1C 3600 3600
C 12.5 S5F 2F 5400 5400
D 10 31 1C 7300 7300
E 800 00 16 59 42
The specifications in the table are based on the lint values of the bit
timng of the CAN protocoll, the delay tinmes of the local esd-CAN interface
and the delay times of the cable. The cable-running time is assumed with
around 5.5 ns/m Further influences, e.g., the termnal resistances, the
specific resistance, the cable geonetry or external interferences have not
been considered in the specifications!

Table 4.3.1: Setting the bitrate
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‘actbr1'
'actrb?2'

'Struct _|
"Struct _

Basel' ..
Base?2' .

' statl'.......
'Cstat2'.......

"ptr_tab a 1*'.
‘ptr_tab_a_2*'.

‘ptr_tab_b_1*'.
"ptr_tab b 2*'.

"idfs_b

‘idfs_b_

'Lastin’

58

1*" ..
2% .

($A4, word),

($C4, word) contains the actual bitrate index ($0011...$7F7F).
The bitrate index can be nodified by a command transfer (see also
chapter ' Command Transfer by the Paraneter Channel')

Channel 1 - ‘'acthbrl'

Channel 2 - ‘'actbr2

($A6, |ong word),

($C6, long word) contains the |ocal base address of the CAN-data
structure(CAN Dat al, CAN Data2?). The base address of the nonitor
structure (CAN CTRL1, CAN CTRL2) is always 'Struct_ Base'+ $8000.

($AA, word),
($CA, word) contains the length of a data-structural conponent:
Default: 'S Len 1' = $0010 (16byte)
'S _Len 2' = $0010 (16byte)
($AC, word),

($6C, word) contains the nunber of data-structural conponents of
the data-strucural fields (CAN Datal, CAN Data2).
Default: 'S 1 _Max' = $0800 (DEZ 2048)

'S 2_Max' = $0800 (DEZ 2048)

($B2, word),

($D2, word) contains in bit 0...7 the status of the CAN
control |l er conmponent 82C200 or 82527 according to the
correspondi ng nmanual .

($B4, |ong word),

($D4, long word), this cell is only assigned when the controller
82527 is used.

It contains the pointer to the initial address of the assignnent
table (table a) between handle and identifier. The table contains
2048 el ements (handl es). To each handle an identifier and an
identifier node is allocated. The allocation occurs by a command
of the parameter buffer ('iocmmd' = $010).

($B8, |ong word),

($D8, long word), this cell is only assigned when the controller
82527 is used.

It contains the pointer to a second table (table b) in which the
desired identifiers can be stored in an order by the firmare,
that they can be searched as quick as possible at the reception
of an Rx-frame, to find out whether this Rx-frame had been
determned for the CAN2. 0OB.

($BC, word),

($DC, word) this cell is only assigned when the controller 82527
i s used.

In this cell the length of the table (table b) described above is
entered. The length is calculated in the follow ng way: Length =
2™t | where the maxinmumlies at 2047 entries.

($BE, word),

($DE, word) this cell is only assigned when the controller 82527
is used.

It contains the nunber of the identifiers contained in the table
(tabl e b) described above.

($F0, word) contains the actual |evel of the EMERGENCY-ON i nputs.
Bit O represents the |evel of the EMERGENCY-ON i nput of channel 1
(0" or "1") and bit 1 represents the |evel of channel 2. This
cell is evaluated if the cells "p_ev_No..' or '"n_ev_No...' have
been set.

($F4, $F6, word) is only assigned by the firmare.

($F2, word) contains the actual EVENT of the ' EMERGENCY- ON
si gnal
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4.4 Commands of the Paraneter Buffer
4.4.1 Overview of the I npl enented Commands

The procedure of the command transfer has al ready been described in the chapter
"Transfer of Paraneters and Commands'.

The cell 'stat' in the paraneter buffer serves the acknow edgenment of the command
transfer:

"stat' = $00 --> no error at command transfer
"stat' P $00 --> error at transfer

Into the cell "iocmd' the desired conmand is entered. The cells 'paral' to 'para4
take up the paraneters which are necessary for the correspondi ng comand.

At the noment 14 different conmmands are inplenented (at the use of the controller
82527 the commands 'insert_idf' and 'rel ease_idf' are added):

VME CAN2 Software Rev. 1.7 59



Cell of paraneter buffer
- Cormmrand
i ocmmd paral par a2 par a3 par a4
bitrate . ,
0 $0000. . $000F i i i Init CAN Net 1 with
or bitrate
$0011. . $7F7F
bitrate . .
1 $0000. . $000F ) } ) Init CAN Net 2 with
or bitrate
$0011. . $7F7F
Net ) Trigger nonitor 1 or
4 0.1 M codel M mask1 nmonitor 2
6 Net _A I df _A Net B Idf B Link Net_A/Idf_Ato
0,1 0...2047 0,1 0...2047 Net _B/1df _B
7 Net _A I df _A Net B Idf B Unlink Net_ A/ ldf_A
0,1 0...2047 0,1 0...2047 from Net_B/1df _B
Acti vate peri odical
8 ’S‘e} 0 ! dzfo47 ) - Tx-transfers (or CMS
' Wat chdog TxI d)
St op peri odi cal
9 Net | df ) ) repeat of periodical
0,1 0...2047 Tx-transfers
(or CM5 RTR)
i ol ev i ovec
A $0001. . $0007 | $0000. . $00FC ) ) CARD Interrupt enable
Net | df _start | df _end
B 0,1 0...2047 0...2047 Mbde Set Mbde
c Net Client TxId |Qient Rxld put f er Init Domain (only CVB
0,1 0...2047 0...2047 LS9l tranfers)
L yt es
D 'B'e} a ioentzo;ll';d d|ld ioentzoﬁ(' d - Rel ease CMVB buf f er
retpara
E Handl e- Buf f er ) ) Get
No. | ength Buffer [[Rx buffer
addr ess
=
F Ha%l e - - - Rel ease Rx buffer
retpara only with
82527
10 Net Handl e ext _node dyn_node i df 29/ 11 |l i nserted:
0,1 0...2047 0,1 0,1,2,3 0...2947| I nsert
or I dentifier
0...2%-1
11 Net Handl e only with 82527 inserted:
0,1 0...2047 ) ) Rel ease ldentifier
"last command done'
FFFF - - - - (Default setting
af ter RESET)
Table 4.4.2: Commands of the paraneter buffer
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4.4.2 Description of the Individual Conmands

In the follow ng the individual commands and the correspondi ng paraneters will be
described in rising order.

4.4.2.1 Setting the Bitrate (Init CAN.x with Bitrate)

The bitrate of the CAN-channel is set again. The CAN-channels work with this new
bitrate - the bitrate preset by the coding switches is ignored.

After a RESET the systemworks with the bitrates of the coding switches again. A
table with the allocation of the paraneter 'bitrate' to the bitrate can be found at
the description of the buffer cells "actbrl/2'.

The transfer of the bitrate can occur with up to now customary values '0....F,

whi ch have to be equated with the positions of the coding switches, or it can occur
directly by entering the 16 bit wi de value of the registers BTRO + BTR1L of the CAN
controller.

During running (inconpleted) transm ssions the nodification of the bitrate would
lead to errors in all likelihood. This is why the processing of all structura
components which are in standby condition are aborted with the correspondi ng error
nmessage.

4.4.2.2 Triggering the Mnitor Function (Trigger Mnitor x)

This command gives the start condition for the recording of the received data in
the nmonitor buffer. After the trigger condition occurred, all received data for
whose identifiers the nmonitor nmode had been selected are stored with their
identifier and their "time of reception' (after the first permtted strucura
component) into the monitor buffer.

The trigger condition is the reception of a structural conponent whose features are
within the value range determned by the paraneters 'Mcodex' and 'M maskx'
(x=1,2).

The sel ection of the received nessages by these paraneters takes place by the same
bits which are stored in the cell '"Idf' in the nonitor-structural conponent.

Bits of the parameters 15...5 4 3...0
'M maskx' and
'M codex' (X=1,2)

Function 11bit-CAN-Id RTR LENGTH

Tabl e 4.4.3: Function of the paraneter 'M codex

The trigger condition is fulfilled when the bits of the received messages conply
with follow ng condition:

!
[1nput (CAN-1d., RTR LENGTH) EXOR M code] AND M mask = $0000

The paraneter ' M maskx' (x=1,2) determines which bits of the identifier should be
exam ned for their |ogical condition.

The paraneter 'M codex' (x=1,2) determ nes which |ogical state the identifier bits
nmust have got so that the reception of this identifier is accepted as trigger
condition for the nonitor node. Only those bits are eval uated which have been
selected in the paranmeter ' M maskx' for the eval uation.
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Applied to a value table this neans:

M mask M code Input bit RESULT Evaluation
0 0 0 0 Input bit =
0 0 1 0 don't care
0 1 0 0 Input bit =
0 1 1 0 don't care
1 0 0 0 Bit = OK
1 0 1 1 Bit = false
1 1 0 1 Bit = false
1 1 1 0 Bit = OK

Table 4.4.4: Function of the paranmeter 'M nmaskx'

If a bit of the cell '"Mnmask' = '0', the corresponding bit of the received
identifier is not evaluated, that neans when, e.g., all bits of 'Mmaskx' (x=1,2)
are 'nil', all received nessages are evaluated as nonitor triggers - no selections
occur.

If a bit of the cell "Mmask' = "1, the bit of the received identifier has to have
the sane value as the corresponding bit in the cell 'Mcodex' to be accepted as
trigger condition.

Exanpl e:

M mask1 = 0000 0001 1000 0000

M codel = XXXX XXX1 OXXX XXXX

permtted = XXXX XXX1 OXXX XXXX

identifiers
Xx= don't care

The recording stops when the nmonitor buffer is full. After a new start of the
trigger, the old data are overwitten.

4.4.2.3 Interconnection of CAN-lIdentifiers of Different Nets
(Link Net_ A/1df _Ato Net B/ 1df_B)

By this command the CAN-net _A is connected bidirectionally to the CAN-net_B (I df _B)
(or the connection is renoved again resp.). l.e., all data received with the
identifier "A" on Net A are transmitted to Net Bwith the identifier "B, and all
data received on Net B are transmitted to Net A

Net A as well as Net_B can be allocated to the 'physical' CAN-channels 1 or 2:

Paranmeter ' Net A and

0/1
'"Net B = 0/1

Channel 1 -->'0'
Channel 2 -->'1'

Apart fromthe single forwarding of CAN-frames fromone net to the other it is also
possible to transmt and receive nessage on the nets. Doing this, the two
identifiers of the nets are seen as one identifier, i.e., if, e.g., a nessage is
transmtted on identifier A/Net A it will be transnitted on identifier B/ Net B,
parall el .
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4.4_.2_4 Periodical Transfer of Tx-Messages (Activate Periodical Tx-Transfers
or CMS-Watchdog)

This command serves the periodical repetition of Tx-transfers or the resetting of
this mode at the use of the standard EPROMs without CMS implementation.

CMS Implementation

IT the used EPROMs are equipped with a CMS implementation, the function "periodical
transmission® becomes inapplicable and instead the CMS-watchdog-Tx-identifier and
the net number are transmitted by this command.

The watchdog identifier is transferred in the cell "para2® and the net number in
the cell "paral-.

Initialization
The initialization of this mode occurs by the transfer of the parameters "iocmmd®,
"Net" and "I1df" to the parameter buffer.

Activation

Setting the repetition period by the cell "TOUT" in the data-structural component
of the identifier (negative values!; see chapter "Contents of a Data-Structural
Component®) activates the mode. The entered value shows the time between the
completion of the last Tx-transfer and the start of the new transfer.

The period length of the Tx-frames on the CAN, entered by *"TOUT", has got a
temporal insecurity of 1 ms.

Start

To start the periodical transfer it iIs necessary to transmit a Tx-transfer of the
structural component once successfully. Each further Tx-transfer on this identifier
starts the mode again.

End
The periodical Tx-transfers are completed by resetting the command in the parameter
buffer or setting the time-out period to positive values.

4.4_.2.5 Enable of the Board Interrupts by iovec and 1olev (CARD-Interrupt Enable)

This command initializes the PIT 68230 to the creation of VMEbus interrupts. The
command replaces the setting of individual PIT-interrupt registers by the user,
necessary in older Ffirmware versions. (The direct setting of the PIT registers is
still possible, but will not be described here, anymore).

IT the two cells "i1olev™ and "iovec® are equal to "0", no VMEbus interrupt will be
triggered (default value after RESET).

The user can allocate the values 1...7 to parameter "iolev". These values determine
the corresponding VMEbus-interrupt level 1...7.

The parameter "iovec® determines the most significant six bits of the interrupt
vector which should be applied to the VMEbus (vector base). The least significant
two bits (IRQS1, IRQSO) are set by the hardware corresponding to the local
interrupt source. They determine the "interrupt-acknowledge bit" which has to be
set in the PIT 68230 to take back the VMEbus interrupt.

Bit 7 6 5 4 3 2 1 0

Function vector base (user defined) IRQS1[IRQSO

Table 4.4.5: Function of the parameter "iovec*®
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Expl anation of the bits in the cell 'iolvec'

Vector base....These bits can be freely programmed by the user
Bit Interrupt source
IRQS1 IRQESO

0 0 EMY-ON signal (changing edges)

0 1 Command interface (not used)

1 0 FIFO (FIFO 'data from VMEbus' full
by VMEbus)

1 1 CAN-server (FIFO 'data to VMEbus' not
empty)

Table 4.4.6: Function of the bits |RQS0 and | RQS1

The contents of the cells '"iolev' and 'iovec' is stored by the firmvare in the
paraneter buffer in the cells "ioilev' and 'ioivec' . The programed val ues can be
read there directly.

4.4.2.6 Select QOperating Mdde (Set Mde)

By this command the node for identifier groups or individual identifiers is set. If
the node should only be set for one identifier, the sanme value is entered into the
cells "Idf _start' and '1df_end' .

The command ‘ Set Mode’ is called via the paraneter buffer, by setting the cel
iocrmd to the value $B. The cells paral...parad4 have to be set as described in the
previ ous chapter ‘Overview of the Inplemented Commands’. The value for MODE nust be
set in the cell para4.

The followi ng table gives a short overview of the inplenmented nodes:

MODE selected transmission mode
0000 Rx-transfers disabled (Tx-only)
0001 depending on the entry in cell LENGTH in the data-structural

component: Rx-transfer enabled
Transmit RTR

0002 Activate Tx-transfer at RTR-reception

0004 Monitor

0005 CAN-serial

O00F leads to the activation of the previous mode

80xy Rx-buffer: handle allocation xy = 00...FF

Table 4.4.7: Overview of the inplenented nodes

Description of the MODEs:

The transmi ssion of Tx-frames is generally, independent fromthe nodes described
here, always possi bl e!

Rx-transfer... In this operating node only data (0...8 bytes) can be transnitted
di sabl ed onto the CAN
(Mbde 0) In the cell "TOQUT' in the data-structural conponent, a tine-out

val ue can be entered.

64 VME CAN2 Software Rev. 1.7



Rx-transfers. ..
(Mode 1)

RTR transm t. ..
(Mode 1)

The user can be informed about the end of a transm ssion by an
interrupt, if the cells "iolev' and lovec' of the command ' CARD-
interrupt enable' in the parameter buffer are set and the cel
"EVIRIG in the data-structural component is #'0" or the cel
"XTTID in the control-structural conponent is #'0'

Valid end conditions which lead to the triggering of the VMEbus
interrupt in this case:

- Tx-transfer conpleted successfully

- Tx-transfer aborted because of error (e.g. time out)

For the entry into the cell 'LENGIH there are the foll ow ng
alternatives in this node:

1. Entry of the length as a positive nunber (0000...0008):
The entry of the nunber of bytes as positive nunber does
not lead to the start of the execution of the transfer
i nstruction.

2. Entry of the length as a negative nunber (FFFF...FFF7):

If the number of the bytes to be transmitted is entered as
negati ve HEX- nunber, execution of the transfer instruction
is started by the entry.

3. Entry of the length and the nunber '6' (0060...0068):
Function identical to 2.

The user can read the CAN-data in the data-structural conponent
transparently in this node.

Valid for the Rx-npde:

The user can be infornmed about the data reception by the VMEbus
by an interrupt, if the cells '"iolev' and 'iovec' of the command
"CARD-interrupt enable' in the paraneter buffer have been set and
the cell "EVIRIG in the data-structural conponent is # '0" or
the cell "XTTID in the control-structural component is # '0'.

Valid end conditions which lead to the triggering of the VMEbus
interrupt in this case:
- Rx-transfer conpleted successfully

For the Rx-tranfers it is also possible state a time-out val ue.
The tine-out value is entered into the cell 'TOUT" in the data-
structural conmponent. Wthin this period a received nessage is
expected on this identifier.

Setting the cell 'LENGIH integrates the CRTL-structura

conmponent of this identifier into a time-out chain in which the
"time counters' of the entered structural conponents are counted
down.

The bit "WAITR (wait for RX) in the status byte of the CTRL-
structural conponent is set to 'l as long as no nessage has been
received or a transm ssion error occurs.

After the reception of valid data the cell 'LENGTH is set.

Valid end conditions which lead to the triggering of the VMEbus
interrupt in this case:

- Rx-transfer conpleted successfully

- Rx-transfer aborted because of tinme out

In this node an RTR-franme is transmtted on the correspondi ng
identifier after setting the cell 'LENGTH in the specified val ue
range. The RTR-frame should initiate the return of data. The
entry of the length, which has got no neaning at the CAN
protocol, is also transmtted, here.

The transm ssion of the RTR-frame occurs simlar to the MODE '0'.
The selection of the 'tinme-out nobde' and the triggering of an
interrupt after a valid end condition are possible.
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Activate. ..
Tx-transfer
at RTR-Rx
(Mode 2)

Moni tor. .
(Mode 4)

CAN-serial ...
(Mode 5)

Activating the

pr evi ous
node. . .
(Mbde F)
66

The end of the RTR-transm ssion procedure is shown in the
' STATUS' byte in the data-structural conponent by the val ue
' $FFFE' .

After successful transm ssion of the RTR-frane, the reception of
nmessages on this identifier is expected. Fromthat noment this
node can be seen as an 'Rx-transfer with time out'.

Valid end conditions which lead to the triggering of a VMEbus
interrupt in this case:

- Rx-transfer conpleted successfully

- Rx-transfer interrupted because of time out

At the reception of an RTR-frame this data-structural component
(0...( byte) is transnitted. Principally the transm ssion occurs
like in MODE '0'.

Differences arise fromthe interrupt generation and the source of
the data which should be transmtted:

If the cell "EVIRIG is set #0', a VMEbus interrupt is triggered
after the reception of the RTR-frame and the data to be
transmtted have to be provided by the VMEbus. (For the VMEbus-
IRQ the cells "ioev' and 'iovec' of the command ' CARD-i nterrupt
enabl e’ have to be set in the paraneter buffer!)

If the cell "EVIRIG is set ='0', the data to be transnitted are
transferred fromthe | ocal data-structural conponents of the
CAN2.

I f nessages are received on this identifier in the nonitor node,
they will not be stored in the assigned data-structura
component, but stored in the order of their chronol ogica
reception in the nonitor buffer.

Thi s node serves the supervision of transm ssions of selected
CAN-identifiers. In the nonitor buffer not only data of one
identifier are stored, but all transm ssions which are
configurated for this node in their structural conponent and

whi ch are received after trigger condition of the nonitor buffer.

The recording is conpleted when the nonitor buffer is full. The
end of the recording cannot be indicated by a VMEbus interrupt.

Further information about the nonitor buffer can be taken from
the preceding chapter 'Mnitor Buffer' and the description of the
command 'trigger nonitor 1 or nonitor 2'.

Received data are not only stored in the structural conponent,
but also in the FIFO to enable the VMEbus master to continuously
process received data in their chronol ogi cal order by an

i nterrupt cycle.

Further infornation about the CAN-serial npde can al so be taken
fromthe preceding chapter with the same title.

If the value '$000F is entered for node, the previous node is
activated again.

Exanmpl e: At first the node '00' had been sel ected, Rx-transfers
di sabl ed, therefore. Then it was switched to nonitor node ('04').
If the npde is set to ' $000F now, the node '00' would be
activated again.
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Rx-buffer: At the use of the Rx-buffer, buffer sizes are assigned to

handl e various 'handle nunbers'. To the identifiers which should be
assi gnnent. .. noni tored the handl e nunbers are all ocated by these node
(Mbde 80xy) assigments in turn. Further information can be taken fromthe

description of the command 'E (get Rx-buffer).

4.4.2.7 CM5-Initialisation (Init Domain)

For the upload or downl oad via the CM5 protocol, the | ocal firmvare needs a nenory
area (CMs buffer) to transfer parameters and store data.

By the command 'Init Domain' the CVS buffer is started and the Rx- and Tx-
identifiers by which the transfer should occur are transferred.

The transferred buffer length relates to the size of the CM5-data buffer which
shoul d be provided. Val ues between one byte and 32 kbytes can be selected for the
si ze.

After executing the command the absolute initial address of the CMS-buffer can be
read in the return paraneter of the parameter buffer 'retpar' or in the cel

" NET_LI NK/ BUFFER- PO NTER in the control -structural conponent of the used
identifiers.

4.4.2.8 Rel easing the CVM5-Buffer (Rel ease Buffer)

If the CM5-buffer is not needed anynore, the nenory area can be rel eased again. As
paraneters only the identifiers and the net nunber are transferred, here.

4.4.2.9 Rx-Buffers

The fundanental functions of the Rx-buffers have already been described in the
preceding chapter with the sanme title.

Before the assignment of the identifiers the command ' Get Rx-Buffer' has to be
requested. The local firmwvare then starts an Rx-buffer. Each Rx-buffer gets a so-
called handle no. at the call of the command ' Get Rx-Buffer'

Then the identifiers are sel ected which should be recorded in the buffer. The
assi gnment between identifiers and buffers occurs by the handl e nunbers: It is
possi bl e to assign handle nunbers to individual identifiers or identifier blocks
via the node assignnent.

Identifiers with the sane handle no. are recorded in the a conmon Rx-buffer,
t her ef ore.

Recording of the identifiers in the Rx-buffer starts with the call of this command.
After the command call the absolute initial address of the Rx-buffer can be read in
the return paraneter of the paraneter buffer 'retpar' (address of the paraneters
see previous chapter ‘Function and Structure’.

By the command 'rel ease Rx-buffer' the nenory area is rel eased again.
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4.4.2.10 Insert/Release Identifier (only with CAN Controller 82527)

These two conmmands are only inplenented, if the CAN-controller 82527 is inserted.
If the 82C200 is used, these commands cannot be executed. \Wich one of the two
controllers is available can be read in the cell 'canctrl' in the paraneter buffer
(ASCl | -coded | ong word on address $8044).

If the controller 82527 is available, the differing specifications of this
controller and the firmvare can be taken fromthe attached pages 'Features of the
Control | er 82527 Inplenentation on the CAN2. OB .

By the command 'insert identifier' it is possible to select a total of 2047

different identifiers for the process by the CAN20B. The identifiers can be 11 bit
or 29 bit long. The desired identifier is transferred in the four bytes of the cel
of the paraneter 'retpara', which is nornally only designed for return paraneters.

To each identifier a handle is assigned (not to be confused with the handl e no. of
the Rx-buffer!). The handle wites on the nenory location in a table in which
entered identifiers are stored together with the paraneters 'ext_node' and

" dyn_node'

In the paraneter ext_node (extended/standard node) it is determned, if the
identifier is 11 bit or 29 bit |ong:

0 -> 11 bit identifier
1 -> 29 bit identifier

ext _node
ext _node

In the paraneter dyn_node (dynamic/resident node) it is determned, if the
identifier should be nanaged dynamically within the 14 objects or be assigned
resident to an object. To which object the identifier should be assigned is
determned by the firmvare in both cases.

To define Rx-identifiers as resident is advisable, if it is known that these
identifiers are frequntly accessed, because the local firmvare is relieved in this
way. It is strictly necessary to define a Tx-identifier as resident, if it should
react to an RTR-frame. Dynamc Tx-identifiers do not react to recei ved RTRs!

dyn _node = O -> dynanmi ¢ Rx-identifier
1 -> dynanmi c Tx-identifier
2 -> resi dent Rx-identifier
3 -> resident Tx-identifier

Attention! The dyn-node '0" (dynam c Rx-identifier) makes an exception: Al
identifiers selected for this node nust have the same | ength! Each | ast
transferred entry for "ext_node' is valid for all identifiers of the
dyn_node '0'.

For all other nodes it is possible to select different | engths (11 or
29 bits) for identifiers to which the same node had been assi gned.
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5. Sunmary of the Interrupt Options

5.1 Overvi ew

Thi s chapter should give a sumari zi ng overvi ew of the interrupt generation and
management with respect to the two CAN-channels on the CAN2. Interrupts which's
function relates to different assenblies of the CAN2 are not stated here.

5.2 User-Defined Interrupts/Interrupt Handling
5.2.1 General /PIT 68230
The user can trigger an interrupt on the VMEbus at various events.

The first condition for the release of an interrupt on the VMEbus is the
initialization of the interrupt registers. In these registers the user has to enter
the desired interrupt |evel and interrupt vector. The transfer of the desired

regi ster contents is performed by the command ' CARD-I nterrupt enable' of the

par anet er buffer.

Into the cell "iolev' the level of the desired interrupt is entered and into the
cell "iovec' the nost significant six bits of the interrupt vector which should be
transferred onto the VMEbus in the interrupt-acknow edge cycle.

The bits 2 to 7 of the interrupt vector of the cell 'iovec' can be freely
programed by the user. The least significant two bits (I RQS0O and | RQS1) contain

i nformati on about the interrupt source. Mainly it is distinguished between the
"EMY-ON interrupt', the 'FIFOVME-to-CAN-full-interrupt' and the ' CAN-server
interrupt'. The 'CAN-server interrupt' can be triggered at a valid 'end condition'
of a CAN-identifier, in the CAN serial node or at CMs-transfers (if inplenmented).

The cells "iolev' and 'iovec' have already been described in the chapter ' Cormands
of the Paraneter Buffer'.

The initialisation of the PIT registers on the CAN2 has to be carried out after
each RESET of the VMEbus naster.

The user has to secure that the VMEbus interrupt is intercepted by an interrupt
routine, if the user selected the interrupt option!

To clarify the resetting of the interrupt, the connections to the hardware should
be nentioned shortly, here:

The VMEbus interrupt is generated by the controller PIT 68230. By neans of the PIT,
also the interrupt vector is generated. The VMEbus interrupt is taken back, when
the corresponding PIT interrupt is reset.

The interrupts of the PIT are reset by setting the respective bit of the PSR (port
status register), determined by the interrupt vector, of the PIT to '1'.
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iovec Interrupt source Taking back the interrupt cause
IRQS1 IRQESO

0 0 EMY-ON signal set bit 0 of the PSR to '1'
(changing edges)

0 1 command interface -
(not used)

1 0 FIFO (FIFO 'data 1. wait until bit 6 of thr PSR
from VMEbus' full of the PIT 68230='1'(FIFO free)
by VMEbus) 2. set bit 2 of the PSR to '1'

1 1 CAN-server (valid 1. set bit 3 of the PSR to '1'
end condition 2. read the FIFO 'Data to VMEbus'
occured, CAN-serial word-for-word on relative I/0-
or CMS-transfer) address $01602

Table 5.2.1: Resetting the VMEbus interrupt by PSR of the PIT 68230

Exanpl e: Resetting the FIFO 'VME-to-CAN-full' interrupt

--- Interrupt entry ---
MOVEB=$04, i ack+can2base; only this interrupt!
--- further interrupt routine ---

iack'....... i nterrupt-acknow edge address (incl. offset of the I/O area) of the
PIT 68230- PSR: $0601B + $78000
' can2base' ... basis address of the CAN2 board

Setting the PSR takes only back the VMEbus interrupt, but not the |ocal interrupt
cause. Taking back the interrupt cause will be described in the follow ng at the
i ndi vidual interrupt sources.

5.2.2 "EMW-ON Interrupt

The "EMY-ON interrupt' tells the user that the | evel of the EMY-On signal has
changed. This interrupt is only created when the user set the cells '"iolev' and
"iovec' and wote its event nunber into one of the cells "p_ev_No..' or
‘n_ev_No...' of the paraneter buffer. Al cells cited above are described in the
chapter 'The Paraneter Buffer'.

The interrupt of the 'EMY-ON inputs is not triggered by the hardware. The |oca
firmvare polls the conditions of these inputs periodically and detects if the |eve
of the inputs has changed. The maxi num peri od between two pollings is 10 nsec.

The VMEbus interrupt is taken back as described in section 'Ceneral'.

After an 'EMY-ON interrupt, setting the PIT-PSR bits shoul d occur as soon as

possi bl e, because triggering another interrupt is delayed on the CAN2 until the
actual interrupt has been acknow edged.
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5.2.3 FIFO ' VME-to- CAN-Ful I ' I nterrupt
Setting the cells '"iolev' and 'iovec' is sufficient for enabling this interrupt!

The 'FIFO- VME-to- CAN-full-Interrupt' is triggered by the hardware, when the FIFO
"data from VMEbus' has been filled via the VMEbus.

This FI FO serves as buffer between the VMEbus and the CAN during the data

transm ssion (see also chapter 'Tx-Transfers'). If it should have been filled
completely via the VMEbus, then this indicates that the | ocal CAN server had not
been able to handl e the messages in the appropriate tine.

Thi s can happen, e.g., when the CAN is permanently busy with Tx-identifiers of

hi gher priority and the CAN-controller gets no transfer adm ssion for this reason.

The interrupt should tell the user that he has to reduce his data flow, if he does
not want to risk a data | oss.

This interrupt is only reset after a cell of FIFO became free again. The user is
i nformed about this by the level of PSR bit 6 of the PIT 68230. The FIFOis ful

when bit 6 has got the value "0'. In his interrupt routine the user has to read the
bit and wait until it takes over the value '1'. Now the user can take back the PIT-
VMEbus interrupt as described in section 'General'. Only then the interrupt routine

is left and the transm ssion of data to the CAN2 is resuned again

5.2.4 CAN Server |Interrupt

The CAN-server interrupt can be triggered after a valid end condition for each
single identifier. Valid end conditions are, e.g., the successful conpletion of a
transm ssion or a transmission error (e.g. tine-out). It can also be triggered at
reception of data in the 'CAN-serial node' or during the CMS services.

To be able to trigger a VMEbus interrupt, apart fromthe cells "iovec' and 'iolev'
the cell "EVTIRIG (only for interrupt at end conditions) has to be set in the data-
structural conmponent of the identifier which should be nonitored. The cell 'EVIRI G
is described in the chapter 'The Structural Fields CAN Datal and CAN Dat a2’

In the nodes 'Rx-transfer disabled (Tx-only), 'Rx-transfer with tinme-out option'
and '"transmt RTR it is possible to set the cell 'XTTID instead of the cel
"EVTIRIG . The cell 'XTTID is decribed in chapter ' The Monitor Structures CAN CTRL1
and CAN _CTRL2'.

Setting the node is described in chapter 'Paraneter- and Command Transfer by the
Paraneter Buffer'.

The CAN-server interrupt is reset in the order as has already been described in the
tabl e above:

The user has to reset the PIT-VMEbus interrupt before reading the FIFO

This FI FO nust each only be read once via the VMEbus and only within the access
node 'word'! By each reading access the internal FIFO counter is increnented, that
means with each further access another FIFO cell would be read and t he FI FO counter
woul d be incremented in an inadm ssi bl e way!

This order is strictly necessary, because further data could already be received
during the readi ng, whose interrupts could not be evaluated then. If the interrupt
is reset before that, new data can trigger another interrupt as soon as the master
has left the interrupt routine.
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By the FIFO that structural conmponent is witten on which triggered the interrupt.
The end condition which lead to the triggering can be read in the cell STATUS of
the data-structural conmponent. In the description of this cell in the chapter 'The
Structural Fields CAN Datal and CAN Data2' the valid end conditions are |isted.

The contents of the FIFO inforns the user which identifier on which channel of the
CAN2 triggered the interrupt. If the marks $FFFE or $FFFF are read, the interrupt
had been triggered in the CAN-serial nmode and the following cells contain a CAN
serial -data bl ock (see chapter ' CAN-Seri al - Mode').

Bit FIFO -> 15 14 13 ... 6 5 4 3 2 1 0
Idf- Channel CAN-Id no. (11 bit) 0 0 0 0
pointer -> no.

Marks for SFFFE -> node 1

CAN-serial SFFFF -> node 2

mode

Table 5.2.2: Contents of the FIFO 'data to VMEbus

Expl anation of the bits of the FIFO 'data to VMEbus

Channel no... This bit shows the 'physical' CAN channel on whose identifier the
i nterrupt has been triggered:
channel no. ='0" --> channel 1
channel no. ='1" --> channel 2
CAN-1d no. ... These bits show the identifier (and with this the structura
conponent) which triggered the interrupt (0...2047).
Bit 3to 0... These bits are always read as '0'.
$FFFE. . . Mark for the start of a CAN-serial-data bl ock on channel 1 (node 0)
$FFFF. . . Mark for the start of a CAN-serial-data block on channel 2 (node 1)

5.2.5 Recogni zing the End Condition Wthout Interrupt (Polling)

If no interrupt should be triggered at an end condition, the user, nevertheless,
has got the possibility to read the FIFO 'data to VMEbus' to eval uate recei ved CAN
nmessages. By 'polling' bit 7 of the PIT 68230-status register (PSR) it is possible
to find out, if data are contained in the FIFO

The PSR-bit 7 of the PIT 68230 can be read by a byte access on the foll ow ng
addr ess:

PIT 68230 port status register: $0601B

If bit 7 of the PSR has got the value '1', the FIFO does not contain any data, if
the bit has got the value '0', the FIFO contains data and can be read out.

For reading the FIFO the sane conditions apply which have already been described in
the preceding chapter: It must each only be read once after in the PSR was
indi cated that the FIFO contains valid datal

The contents of the FIFO has al ready been described in the tabl e above.
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5.3 Firmvare-Defined Interrupts

Under the designation 'firmnare-defined interrupts a short overview of the |IRGs,
whi ch are normally processed in the background unnoticed by the user, should be
gi ven, here.

The accesses onto these interrupts by the user are limted.

Only the so-called "G RL' interrupt (G obal Access -> Interrupt Local) is set by
the user. By it the VMEbus user inforns the local firmvare that he changed cells in
the paraneter buffer and that the new paraneters should be integrated into the
program procedure. The use of this interrupt has already been described in the
precedi ng chapter 'Transfer of Paraneters and Commands'.

The interrupt is triggered by witing the date $0000 onto the relative I/ O address
$00002 by a word access. The address assignnent of the |/ O area and a description
of all GRL interrupts can be taken fromthe hardware nmanual of the CAN2 (for the
paraneter updating the firmvare works only with the above mentioned interrupt!).

Onto the following interrupts the user has got no infl uence:

QO her interrupts processed in the background have, e.g., already been nentioned in
the chapter 'Mbde of Operation of the Firmwvare at the Exanple of Single Rx- and Tx-
Transfers'. These interrupts cannot be influenced by the user in any way.

The "FIFO-IRQ is set by the FIFO as soon as it is not enpty anynore, i.e., the
interrupt is always active as soon as there are structural -conponents in the FIFO
It is only reset, when the FIFOis clear again. The FIFOIRQ informs the firnmware
that structural -conponents are ready for transm ssion.

The ' Tx-1RQ and the 'Rx-1RQ of the CAN-controller 82C200 signalize the controller
bei ng ready for transmi ssion or reception. They are only evaluated by the firnmware.
The user is able to read the status of these interrupts indirectly by reading the
cell 'STATUS' in the data-structural conmponent and the cell 'STAT' in the control -
structural conponent.

VME CAN2 Software Rev. 1.7 73



74

VVE CAN2 Sof tware Rev.

1.

7



6. Introduction to Configuration and QOperation

The progranmi ng of the CAN2 can be divided into two sections:

1. Fundamental initialisation
2. Paranetration of the individual lIds in the data-structural component
3. Qperation of the CAN2 (possibly with further nodifications of the

initialisation)

Sone paraneters of the CAN2 have to be set once only, normally, after a RESET of
the system To these belong e.g., the bitrate adjustnment or the interrupt
initialisation or the MODE all ocation for identifiers, too, whose operating node
does not have to be changed during the systemrun tinme, anynore.

The following table should offer an introduction to the configuration. The
specifications of the table should not be interpreted as fixed rules, but as
suggesti on.

Fundanmental Initialisation

1 Set bitrate, if the default bitrate is not kept
: (-> parameter buffer)

if desired: initialize VMEbus interrupt

The interrupt vector and the interrupt level are set with 'iovec' and

2. "iolev' by the conmand ' CARD-interrupt enable' in the paraneter buffer

Do not forget: The VMEbus interrupt has to be supplied by the user by an
according interrupt routine!

only at inplenentation of the software for 82527:
2a. Entry of the desired identifiers and their paraneters by the conmand of the
paraneter buffer 'lInsert Identifier'

Determning the identifiers operating node:

For the Rx-identifiers of the CAN which should not be received the MODE '0'
shoul d be selected by the command 'set node' of the paraneter buffer. These
identifiers are not stored into the data-strucural field, in this way. This
saves conputing capacity and relieves the system

3.
Tx-transfers are still possible on these identifiers.
The MODE of the identifiers can al so be changed during operation
After a RESET, MODE is set to '01' for all identifiers.
4 If identifiers of the two CAN nets should be connected, this can occur by
: t he conmands of the paraneter buffer
5 if desired: Request command 'activate periodical Tx-transfer' in the
: paraneter buffer for the corresponding identifier
6 if desired: Determine interrupt options for the EMERGENCY OFF input in the

par anet er buffer.

7-n | if desired: Rx-buffer, Init Domain,..

Paranetration of the Ids in the Data-Structural Field

1 Wien required set the cell "EVIRIG in the data-structural conponents of the
' identifiers which should trigger a VMEbus interrupt at end condition

Enter the tinme-out periods into the data-structural components of the
2. desired identifiers.
(Can al so be changed during operation.)
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Qperati on of the CAN2

After this configuration only the data of the desired Rx-identifiers are updated in
the data-structural conponents.

The transmission of Tx-frames is started during the operation by setting the cell
LENGTH i n the data-structural conponent. The tine-out counter, too, are activated
by setting LENGTH.

The actual status of the data transfer can each be read in the cell 'STATUS in the
dat a- structural conponent.

For the selected identifiers the progranmed VMEbus interrupt is triggered during
operation at interrupt condition events.
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