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Table 1 BasicCAN address allocation; note 1

CAN OPERATING MODE RESET MODE
SEGMENT
ADDRESS READ WRITE READ WRITE
0 control control control control
1 (FFH) command (FFH) command
2 status - status -
3 interrupt - interrupt -
4 (FFH) - acceptance code acceptance code
5 control (FFH) - acceptance mask acceptance mask
6 (FFH) - bus timing 0 bus timing 0
7 (FFH) - bus timing 1 bus timing 1
8 (FFH) - output control output control
9 test test; note 2 test test; note 2
10 identifier (10 to 3) identifier (10 to 3) (FFH) -
identifier (2 to 0), identifier (2 to 0),

11 (FFH) -

RTR and DLC RTR and DLC
12 data byte 1 data byte 1 (FFH) -
13 ) data byte 2 data byte 2 (FFH) -
14 transmit data byte 3 data byte 3 (FFH) ]

buffer

15 data byte 4 data byte 4 (FFH) -
16 data byte 5 data byte 5 (FFH) -
17 data byte 6 data byte 6 (FFH) -
18 data byte 7 data byte 7 (FFH) -
19 data byte 8 data byte 8 (FFH) -
20 identifier (10 to 3) identifier (10 to 3) identifier (10 to 3) identifier (10 to 3)
o1 identifier (2 to 0), identifier (2 to 0), identifier (2 to 0), identifier (2 to 0),

RTR and DLC RTR and DLC RTR and DLC RTR and DLC
22 data byte 1 data byte 1 data byte 1 data byte 1
23 ) data byte 2 data byte 2 data byte 2 data byte 2
24 rziff';'f data byte 3 data byte 3 data byte 3 data byte 3
25 data byte 4 data byte 4 data byte 4 data byte 4
26 data byte 5 data byte 5 data byte 5 data byte 5
27 data byte 6 data byte 6 data byte 6 data byte 6
28 data byte 7 data byte 7 data byte 7 data byte 7
29 data byte 8 data byte 8 data byte 8 data byte 8
30 (FFH) (FFH)
31 clock divider clock divider; note 3 clock divider clock divider

Notes

1. It should be noted that the registers are repeated within higher CAN address areas (the most significant bits of the 8-bit CPU address
are not decoded: CAN address 32 continues with CAN address 0 and so on).
2. Test register is used for production testing only. Using this register during normal operation may result in undesired behaviour of the

device.

3. Some bits are writeable in reset mode only (CAN mode and CBP).
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Detection of a ‘reset request’ results in aborting the current transmission/reception of a message and
entering the reset mode. On the ‘1-to-0’ transition of the reset request bit, the CAN controller returns to the
operating mode.

Table 2 Reset mode configuration; notes 1 and 2

VALUE
SETTING BIT
REGISTER BIT SYMBOL NAME RESET BY CR.0 BY
HARDWARE SOFTWARE OR
DUE TO
BUS-OFF
CR.7 - reserved 0 0
CR.6 - reserved X X
CR.5 - reserved 1 1
CR.4 OIE Overrun Interrupt Enable X X
Control
CR.3 EIE Error Interrupt Enable X X
CR.2 TIE Transmit Interrupt Enable X X
CR.1 RIE Receive Interrupt Enable X X
CR.O RR Reset Request 1 (reset mode) | 1 (reset mode)
CMR.7 - reserved
CMR.6 - reserved
CMR.5 - reserved
CMR.4 GTS Go To Sleep
Command note 3 note 3
CMR.3 CDO Clear Data Overrun
CMR.2 RRB Release Receive Buffer
CMRA1 AT Abort Transmission
CMR.0 TR Transmission Request
SR.7 BS Bus Status 0 (bus-on) X
SR.6 ES Error Status 0 (ok) X
SR.5 TS Transmit Status 0 (idle) 0 (idle)
Status SR.4 RS Receive Status 0 (idle) 0 (idle)
SR.3 TCS Transmission Complete Status| 1 (complete) X
SR.2 TBS Transmit Buffer Status 1 (released) 1 (released)
SR.1 DOS Data Overrun Status 0 (absent) 0 (absent)
SR.0 RBS Receive Buffer Status 0 (empty) 0 (empty)
IR.7 - reserved 1 1
IR.6 - reserved 1 1
IR.5 - reserved 1 1
Interrupt IR.4 WuUI Wake-Up Interrupt 0 (reset) 0 (reset)
IR.3 DOI Data Overrun Interrupt 0 (reset) 0 (reset)
IR.2 El Error Interrupt 0 (reset) X; note 4
IR.1 TI Transmit Interrupt 0 (reset) 0 (reset)
IR.0 RI Receive Interrupt 0 (reset) 0 (reset)
http://www.hgsemi.com.cn 8/16 VER:V1.3
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Acceptance code | AC.7t0 0 AC Acceptance Code

X

Acceptance mask| AM.7 to 0 AM Acceptance Mask
BTRO0.7 SJW.1  |Synchronization Jump Width 1
BTRO.6 SJW.0 |Synchronization Jump Width O

BTRO0.5 BRP.5 Baud Rate Prescaler 5
o BTRO0.4 BRP.4 Baud Rate Prescaler 4
Bus timing 0
BTRO0.3 BRP.3 Baud Rate Prescaler 3
BTRO0.2 BRP.2 Baud Rate Prescaler 2
BTRO0.1 BRP.1 Baud Rate Prescaler 1
BTRO0.0 BRP.0O Baud Rate Prescaler 0
BTR1.7 SAM Sampling
BTR1.6 | TSEG2.2 Time Segment 2.2
BTR1.5 | TSEG2.1 Time Segment 2.1
o BTR1.4 | TSEG2.0 Time Segment 2.0
Bus timing 1 :
BTR1.3 | TSEG1.3 Time Segment 1.3
BTR1.2 TSEG1.2 Time Segment 1.2
BTR1.1 TSEG1.1 Time Segment 1.1
BTR1.0 | TSEG1.0 Time Segment 1.0

OC.7 OCTP1 Output Control Transistor P1
0OC.6 OCTN1 Output Control Transistor N1
OC.5 OCPOL1 Output Control Polarity 1
0OC.4 OCTPO | Output Control Transistor PO
0OC.3 OCTNO | Output Control Transistor NO
0C.2 OCPOLO Output Control Polarity 0
OC.1 OCMODE1 Output Control Mode 1
OC.0 OCMODEO Output Control Mode 0

Output control

XA XXX XXX XXX XXX XXX XXX |X
XA XXX XXX XXX XXX XXX XXX [X [ X | X

Transmit buffer - TXB Transmit Buffer X X
Receive buffer - RXB Receive Buffer X; note 5 X; note 5
00000000
Clock divider - CDR Clock Divider Register (Intel); 00000101 X
(Motorola)
Notes

1. X means that the value of these registers or bits is not influenced.

2. Remarks in brackets explain functional meaning.

3. Reading the command register will always reflect a binary ‘11111111°.

4. On bus-off the error interrupt is set, if enabled.

5. Internal read/write pointers of the RXFIFO are reset to their initial values. A subsequent read access to the RXB would show undefined
data values (parts of old messages). If a message is transmitted, this message is written in parallel to the receive buffer but no receive
interrupt is generated and the receive buffer area is not locked. So, even if the receive buffer is empty, the last transmitted message may
be read from the receive buffer until it is overridden by the next received or transmitted message. Upon a hardware reset, the RXFIFO
pointers are reset to the physical RAM address ‘0. Setting CR.0 by software or due to the bus-off event will reset the RXFIFO pointers to
the currently valid FIFO start address which is different from the RAM address ‘0’ after the first release receive buffer command.
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ControL Recister (CR)

The contents of the control register are used to change the behaviour of the CAN controller. Bits may be
set or reset by the attached microcontroller which uses the control register as a read/write memory.

Table 3 Bit interpretation of the control register (CR); CAN address 0

BIT |(SYMBOL

NAME

VALUE

FUNCTION

CR.7 -

reserved; note 1

CR.6 -

reserved; note 2

CR.5 -

reserved; note 3

CR.4 OIE

Overrun Interrupt
Enable

enabled; if the data overrun bit is set, the
microcontroller receives an overrun interrupt
signal (see also status register; Table 5)

disabled; the microcontroller receives no
overrun interrupt signal from the SJA1000

CR.3 EIE

Error Interrupt Enable

enabled; if the error or bus status change, the
microcontroller receives an error interrupt
signal (see also status register; Table 5)

disabled; the microcontroller receives no error
interrupt signal from the SJA1000

CR.2 TIE

Transmit Interrupt
Enable

enabled; when a message has been
successfully transmitted or the transmit buffer is
accessible again, (e.g. after an abort
transmission command) the SJA1000 transmits
a transmit interrupt signal to the microcontroller

disabled; the microcontroller receives no
transmit interrupt signal from the SUA1000

CR.1 RIE

Receive Interrupt
Enable

enabled; when a message has been received
without errors, the SJA1000 transmits a receive
interrupt signal to the microcontroller

disabled; the microcontroller receives no
transmit interrupt signal from the SUA1000

CR.O RR

Reset Request; note 4

present; detection of a reset request results in
aborting the current transmission/reception of a
message and entering the reset mode

absent; on the “1-to-0’ transition of the reset
request bit, the SJA1000 returns to the
operating mode

Notes

1. Any write access to the control register has to set this bit to logic O (reset value is logic 0).

2. In the PCA82C200 this bit was used to select the synchronization mode. Because this mode is not longer implemented, setting this
bit has no influence on the microcontroller. Due to software compatibility setting this bit is allowed. This bit will not change after
hardware or software reset. In addition the value written by users software is reflected.

3. Reading this bit will always reflect a logic 1.

4. During a hardware reset or when the bus status bit is set to logic 1 (bus-off), the reset request bit is set to logic 1 (present). If this bit is
accessed by software, a value change will become visible and takes effect first with the next positive edge of the internal clock which
operates with 172 of the external oscillator frequency. During an external reset the microcontroller cannot set the reset request bit to
logic 0 (absent). Therefore, after having set the reset request bit to logic 0, the microcontroller must check this bit to ensure that the
external reset pin is not being held LOW. Changes of the reset request bit are synchronized with the internal divided clock. Reading
the reset request bit reflects the synchronized status. After the reset request bit is set to logic 0 the SJA1000 will wait for: a) One
occurrence of bus-free signal (11 recessive bits), if the preceding reset request has been caused by a hardware reset or a
CPU-initiated reset b) 128 occurrences of bus-free, if the preceding reset request has been caused by a CAN controller initiated
bus-off, before re-entering the bus-on mode; it should be noted that several registers are modified if the reset request bit was set

(see also Table 2).
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Commanp Reaister (CMR)

A command bit initiates an action within the transfer layer of the SJA1000. The command register appears
to the microcontroller as a write only memory. If a read access is performed to this address the byte ‘11111111’
is returned. Between two commands at least one internal clock cycle is needed to process. The internal clock is
divided by two from the external oscillator frequency.

Table 4 Bit interpretation of the command register (CMR); CAN address 1

BIT |SYMBOL NAME VALUE FUNCTION
CMR.7 - - - reserved
CMR.6 - - - reserved
CMR.5 - - - reserved
1 sleep; the SJIA1000 enters sleep mode if no CAN
CMR.4 GTS | Go To Sleep; note 1 interrupt is pending and there is no bus activity

0 wake up; SJA1000 operates normal

clear; data overrun status bit is cleared

CMR.3 CDO | Clear Data Overrun; note 2 :
0 no action

released; the receive buffer, representing the
Release Receive Buffer; note 1 message memory space in the RXFIFO is

CMR.2 RRB
3 released
0 no action
1 present; if not already in progress, a pending
CMRA1 AT Abort Transmission; note 4 transmission request is cancelled

0 absent; no action

present; a message will be transmitted

CMR.O TR Transmission Request; note 5

0 absent; no action

Notes

1. The SJA1000 will enter sleep mode if the sleep bit is set to logic 1 (sleep); there is no bus activity and no interrupt is pending. Setting
of GTS with at least one of the previously mentioned exceptions valid will result in a wake-up interrupt. After sleep mode is set, the
CLKOUT signal continues until at least 15 bit times have passed, to allow a host microcontroller clocked via this signal to enter its
own standby mode before the CLKOUT goes LOW. The SJA1000 will wake up when one of the three previously mentioned
conditions is negated: after ‘Go To Sleep’ is set LOW (wake-up), there is bus activity or THT is driven LOW (active). On wake-up,
the oscillator is started and a wake-up interrupt is generated. A sleeping SJA1000 which wakes up due to bus activity will not be able
to receive this message until it detects 11 consecutive recessive bits (bus-free sequence). It should be noted that setting of GTS is
not possible in reset mode. After clearing of reset request, setting of GTS is possible first, when bus-free is detected again.

2. This command bit is used to clear the data overrun condition indicated by the data overrun status bit. As long as the data overrun
status bit is set no further data overrun interrupt is generated. It is allowed to give the clear data overrun command at the same time
as a release receive buffer command.

3. After reading the contents of the receive buffer, the microcontroller can release this memory space of the RXFIFO by setting the
release receive buffer bit to logic 1. This may result in another message becoming immediately available within the receive buffer.
This event will force another receive interrupt, if enabled. If there is no other message available no further receive interrupt is
generated and the receive buffer status bit is cleared.

4. The abort transmission bit is used when the CPU requires the suspension of the previously requested transmission, e.g. to transmit a
more urgent message before. A transmission already in progress is not stopped. In order to see if the original message had been
either transmitted successfully or aborted, the transmission complete status bit should be checked. This should be done after the
transmit buffer status bit has been set to logic 1 (released) or a transmit interrupt has been generated.

5. If the transmission request was set to logic 1 in a previous command, it cannot be cancelled by setting the transmission request bit to
logic 0. The requested transmission may be cancelled by setting the abort transmission bit to logic 1
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STATUS REGISTER (SR)
The content of the status register reflects the status of the SJA1000. The status register appears to the
microcontroller as a read only memory.

Table 5 Bit interpretation of the status register (SR); CAN address 2

BIT (SYMBOL NAME VALUE FUNCTION
1 bus-off; the SJA1000 is not involved in bus activities
SR.7 BS Bus Status; note 1
0 bus-on; the SJA1000 is involved in bus activities
y error; at least one of the error counters has reached
SR.6 ES Error Status; note 2 or exceeded the CPU warning limit
0 ok; both error counters are below the warning limit
SR5 TS Transmit Status: note 3 1 .transmlt; the S‘.JA1000 is tr.an.smlttlng a message
0 idle; no transmit message is in progress
SRA4 RS Receive Status: note 3 1 .recelve; the §JA1000 is re.c?lvmg a message
0 idle; no receive message is in progress
y complete; the last requested transmission has been
sr3 | Tes Transmission Complete successfully completed
Status; note 4 0 incomplete; the previously requested transmission is
not yet completed
y released; the CPU may write a message into the
) _ transmit buffer
SR.2 TS |Transmit Buﬁgr Status; note locked; the CPU cannot access the transmit buffer; a
0 message is waiting for transmission or is already in
process
y overrun; a message was lost begause there was not
SR DOS |Data Overrun Status: note 6 enough space for that message in the RXFIFO
0 absent; no data overrun has occurrgd since the last
clear data overrun command was given
R0 . Receive Buffer Status; note y I%IL’F?ES or more messages are available in the
! 0 empty; no message is available
Notes

1. When the transmit error counter exceeds the limit of 255 [the bus status bit is set to logic 1 (bus-off)] the CAN controller will set the
reset request bit to logic 1 (present) and an error interrupt is generated, if enabled. It will stay in this mode until the CPU clears the
reset request bit. Once this is completed the CAN controller will wait the minimum protocol-defined time (128 occurrences of the
bus-free signal). After that the bus status bit is cleared (bus-on), the error status bit is set to logic 0 (ok), the error counters are reset
and an error interrupt is generated, if enabled.

2. Errors detected during reception or transmission will affect the error counters according to the CAN 2.0B protocol specification. The
error status bit is set when at least one of the error counters has reached or exceeded the CPU warning limit of 96. An error interrupt
is generated, if enabled.

3. If both the receive status and the transmit status bits are logic 0 (idle) the CAN-bus is idle.

4. The transmission complete status bit is set to logic 0 (incomplete) whenever the transmission request bit is set to logic 1. The
transmission complete status bit will remain at logic 0 (incomplete) until a message is transmitted successfully.

5. If the CPU tries to write to the transmit buffer when the transmit buffer status bit is at logic 0 (locked), the written byte will not be
accepted and will be lost without being indicated.

6. When a message that shall be received has passed the acceptance filter successfully (i.e. earliest after arbitration field), the CAN
controller needs space in the RXFIFO to store the message descriptor. Accordingly there must be enough space for each data byte
which has been received. If there is not enough space to store the message, that message will be dropped and the data overrun
condition will be indicated to the CPU only, if this received message has no errors until the last but one bit of end of frame (message
becomes valid).

7. After reading a message stored in the RXFIFO and releasing this memory space with the command release receive buffer, this bit is
cleared. If there is another message available within the FIFO this bit is set again with the next bit quantum (tsq).
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InTErRrUPT REGISTER (IR)

The interrupt register allows the identification of an interrupt source. When one or more bits of this register
are set, the INT pin is activated (LOW). After this register is read by the microcontroller, all bits are reset what
results in a floating level at INT. The interrupt register appears to the microcontroller as a read only memory.

Table 6 Bit interpretation of the interrupt register (IR); CAN address 3

BIT SYMBOL NAME VALUE FUNCTION
IR.7 - - - reserved; note 1
IR.6 - - - reserved; note 1
IR.5 - - - reserved; note 1
Wake-Up Interrupt: 1 set; this bit is set when the sleep mode is left
IR.4 WUI note 2 0 reset; this bit is cleared by any read access of the
microcontroller
set; this bit is set on a ‘0-to-1’ transition of the data
Data Overrun Interrupt: 1 overrun. status bit, Yvhen the data overrun interrupt
IR.3 DOI note 3 ’ enable is set to logic 1 (enabled)
0 reset; this bit is cleared by any read access of the
microcontroller
set; this bit is set on a change of either the error
1 status or bus status bits if the error interrupt
IR.2 El Error Interrupt enable is set to logic 1 (enabled)
0 reset; this bit is cleared by any read access of the
microcontroller
set; this bit is set whenever the transmit buffer
1 status changes from logic 0 to logic 1 (released)
IRA Tl Transmit Interrupt and transmit interrupt enable is set to logic 1
(enabled)
0 reset; this bit is cleared by any read access of the
microcontroller
set; this bit is set while the receive FIFO is not
1 empty and the receive interrupt enable bit is set to
IR.0 RI Receive Interrupt; note 4 logic 1 (enabled)
0 reset; this bit is cleared by any read access of the
microcontroller
Notes

1. Reading this bit will always reflect a logic 1.

2. Awake-up interrupt is also generated if the CPU tries to set go to sleep while the CAN controller is involved in bus activities or a CAN
interrupt is pending.

3. The overrun interrupt bit (if enabled) and the data overrun status bit are set at the same time.

4. The receive interrupt bit (if enabled) and the receive buffer status bit are set at the same time. It should be noted that the receive
interrupt bit is cleared upon a read access, even if there is another message available within the FIFO. The moment the release
receive buffer command is given and there is another message valid within the receive buffer, the receive interrupt is set again (if
enabled) with the next tsq
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Symbol: A A1 B C C1 D Q a b
Min: 2.25 0.1 17.8 10.1 7.42 0.60 0° 0.35
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Dimensions In Millimeters(DIP-28)
Symbol: A B C D D1 E Q a a1l A1 b
Min: 3.56 36.7 13.4 15.7 13.4 3.20 0° 1.4 0.46 0.38
2.54BSC
Max: 4.0 36.9 14.2 17.2 13.9 3.40 15° 1.6 0.56 0.70
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