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The limitations of RLIN3 timeout error are added as follows:
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1. Applicable Product and Reference Document

Table 1 Applicable Product and Reference Document

Product User’s Manual
RH850/C1M-A1, C1M-A2 R01UHO0607EJ0120
RH850/D1x RO1UH0451EJ0220
RH850/F1M RO1UH0518EJ0103
RH850/F1H (R7F701501AXX/R7F701502AXX/R7F701506 AXX/R7F701507AXX) R0O1UH0445EJ0112
RH850/F1H-100 R0O1UH0631EJ0100
RH850/F1K R0O1UH0562EJ0110
RH850/F1KH, F1KM RO1UHO0684EJ0120
RH850/P1x-C RO1UH0517EJ0130
RH850/P1L-C R0O1UH0592EJ0110
RH850/P1x R0O1UH0436EJ0140
RH850/P1M-E R0O1UHO0585EJ0120
RH850/E2x-FCC1, E2M R0O1UH0641EJ0130
RHB850/E2x-FCC2, E2UH, E2H RO1UH0770EJ0O110
RH850/U2A-EVA, U2A16, U2A8, U2A6 R0O1UH0864EJ0110
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2. User’s Manual Update: C1M-A1, C1M-A2

Section 13 LIN/UART Interface (RLIN3)

13.3 Registers

13.3.2 LIN Master Related Registers

13.3.2.10 RLN3nLEDE - LIN Error Detection Enable Register

FTERE Bit (Timeout Error Detection Enable)

The FTERE bit enables or disables detection of the frame timeout error or the response timeout error.

With 0 set, the frame timeout error or response timeout error 1s not detected.

With 1 set, the frame timeout error or response timeout error 1s detected.

When this bit 1s set to 1, the detection result 15 indicated in the FTER flag in the RLN3InLEST register.

With the LTES bit, etther the frame timeout error or response ttmeout error can be selected. Do not use the timeout error
if response data of 9 bytes or more is to be transmitted or received. For details on the timeout error, see Section
13.7.7, Error Status.

If RLIN3 transitions to LIN reset mode by clearing RLN3nLCUC.OMO to 0 when the timeout function is used
(RLN3NLEDE.FTERE = 1), users should take the procedure shown in Figure 13.4.

13.3.2.11 RLN3nLCUC - LIN Control Register

OMO Bit (LIN Reset)

The OMO bit selects either causing a transition to LIN reset mode or canceling LIN reset mode.

With 0 set, LIN reset mode is caused.

With 1 set, LIN reset mode is canceled.

If RLINS transitions to LIN reset mode by clearing RLN3nLCUC.OMO to 0 when the timeout function is used
(RLN3nLEDE.FTERE = 1), users should take the procedure shown in Figure 13.4.
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13.3.3 LIN Slave Related Registers
13.3.3.9 RLN3nLEDE - LIN Error Detection Enable Register

TERE Bit (Timeout Error Detection Enable)

The TERE bit enables or disables detection of the frame timeout error or the response timeout error.

With 0 set, the frame timeout efror or response timeout error 1s not detected.

With 1 set, the frame timeout error or response timeout error 1s detected.

When this bit 15 set to 1, the detection result 1s indicated in the TER flag in the RLN3nLEST register.

With the LTES bat, either the frame timeout error or response timeout error can be selected.

The timeout error should not be used m LIN slave mode [auto band rate] (when the LMD[1:0] bits in the RLN3nL.MD
register are “10g7).

Do not use the timeout error if response data of 9 bytes or more 1s to be transmitted or recerved.

For details on the timeout error. see Section 13.7.7, Error Status.

If RLIN3 transitions to LIN reset mode by clearing RLN3nLCUC.OMO to 0 when the timeout function is used
(RLN3NnLEDE.TERE = 1), users should take the procedure shown in Figure 13.4.

13.3.3.10 RLN3nLCUC - LIN Control Register

OMO Bit (LIN Reset)

The OMO bit selects erther causing a transition to LIN reset mode or canceling LIN reset mode.
With 0 set. LIN reset mode 1s caused.
With 1 set. LIN reset mode 15 canceled.

If RLIN3 transitions to LIN reset mode by clearing RLN3nLCUC.OMO to 0 when the timeout function is used
(RLN3NLEDE.TERE = 1), users should take the procedure shown in Figure 13.4.

,{ Page 3 of 56
ENESAS




RENESAS TECHNICAL UPDATE TN-RH8-B0352A/E Date: Sep. 08, 2021

13.7 LIN Mode

Table 13.76  Transition Condition for Operation Mode

Operation Mode Transition Transition Condition
(1) LIN reset mode = LIN mode LMD bit in RLN3nLMD register = 005 or 105 or 115
= LIN operation mode and
OM1 and OMD bits in RLN3nLCUC register = 11a
(2) LIM reset mode = LIN mode LMD bit in RLN2nLMD register = 00g or 10z or 115
» LIN wake-up mode and
OM1 and OMD bits in RLN3nLCUC register = 01s
(3)2  LIN mode —  LIN reset mode OMO bit in RLN3nLCUC register = 0s

+ LIN operation mode
» LIN wake-up mode

45" LIN mode =+ LIN mode OM1 and OMO bits in RLN3nLCUC register = 01g
= LIN wake-up mode

(5)*'  LIN mode —  LIN mode OM1 and OMO bits in RLN3nLCUC register = 115
+ LIN wake-up mode + LIN operation mode

Mote 1. Transition between LIN operation mode and LIN wake-up mode cannot be made when communication is going on (when the
FTS bit in the RLN3nLTRC register is 1).

Note 2. In LIN mode, if RLIN3 transitions to LIN reset mode by clearing RLN3nLCUC.OMO to 0 when the timeout function is used
(RLN3nLEDE.FTERE = 1 or RLN3nLEDE.TERE =1), users should take the procedure shown in Figure 13.4. The procedure
is to protect a RLIN3 error interrupt and clear a RLIN3 error interrupt request.
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Mask the RLIN 3 emorinterrupt.
[SetEICNEIMKnto 1.7)

Cause a transition to LIN reset mode.
(Clear RLM3nLCUC.OMO to O)

&
+
4

Check the LIN mode status bit.
RLN3nLMST .OMKO =07

RLN3nLMST.OMMO = 1
(Mot in reset state)

RLN3nMST.OMKMO =10
(In rezet state)

L 4

(Processing user reset sequences)

Y

Cancel LIN reset mode.
(Set RLN3nLCUC .OMO to 1)

-

Check the LIN mode status bit.
RLNInLMST.OMMOD =172

RLM3nLMST.OMMO = 0
RLN3nLMST OMMO = 1 (In reset state)

(Mot in re=et state) 9

Clearthe LIN timeout emor fag.
(Clear RLM3nLEST FTER to 0)

p

Clear the RLIN3 emor interrupt request.
(ClearEICn.EIRFn to 0.77)

Y

Unmask the RLIN3 error interrupt.
{Clear EICn.EIMKR ta 0. ™)

END

Figure 13.4 LIN reset sequence by clearing RLN3nLCUC.OMO to 0 when the timeout function is used

Note 1. This “n” value means interrupt number. See Section 13.1.4, Interrupt Requests and confirm interrupt numbers of
RLIN3n status interrupt (n = 0 to 2) in Table 13.6. For EICn, refer to Section 6, Interrupts.
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13.7.7 Error Status

13.7.7.1 LIN Master Mode

Table 13.86  Types of Emor Statuses in LIN Master Mode

Operation Mode Enable/
Capable of Emor Disable  Comesponding
Status Error Detection Condition Detection Communication Detection Bit
Bit error The transmitted data and the data on the LIN bus # LIN operation  Cancel \ BER flag in
monitored by the receive pin do not match *1*2 mode RLN3nLEST
= LIN wake-up register
mode
Physical bus = LIN bus is detected fo be high level when sending a = LIN operation  Cancel + PBER flag in
error break mode RLN3nLEST
» LIN bus is detected fo be low level when sending a  « LIN wake-up register
break delimiter mode
# LIN bus is detected fo be high level when sending a
wake-up
Timeout error A frame or response transmissionireception does not  LIN operation Cancel + FTER flag in
terminate within a given time*3+4 mode RLN3nLEST
register
Framing error  In response field reception, a stop bit of each data LIN operation Cancel + FER flag in
byte is low level mode RLMN3nLEST
register
Checksum In response field reception, the result of checksum LIN operation —_ x CSER flag in
ermor test gives an error mode RLN3nLEST
register
Response One of the following conditions occurs in frame LIN operation Cancel x RPER flag in
preparation separate mode during a multi-byte response mode RLMN3nLEST
error reception: register
» The first reception data byte is received after
completion of header transmission but before a
response transmission/reception request is set
» The first recepfion data byte is received after the
completion of previous data group reception before
a transmission/reception request for another data
group is set.

Mote 1. If a bit error is detected, processing is stopped after a stop bit is sent. If a bit error is detected in a non-dataarea, such as an
inter-byte space, the transmission is suspended immediately after the hit which had the error is sent. If a bit error is detected
during the transmission of a wake-up, the transmission of the wake-up is canceled after the emror-causing bit is sent.

Note 2. In a multi-byte response transmission, bit ermors are defected also between data groups.

Mote 3. The timeout time depends on the response field data length (the RFDL [3:0] bits in the RLN3nLDFC register) and the
checksum selection (the CSM bit in the RLN3nLDFC register), and can be calculated from the following formula.
When the setting of the FSM bit in the RLN3nLDFC register is 1 (i.e., frame separation mode), the timeout time is that for
elght bytes until the RTS bit of the RLN3nLTRC register is set. Once the RTS bit is set, the timeout time is re-set to the time
hased on the response field data length (the RFDL[3:0] bits in the RLN3nLDFC register).
[Frame timeout]
On classic selection (when the LCS bit in RLN3nLDFC is 0): Timeout fime = 49 + (number of data bytes + 1) = 14 [Thit]
On enhanced selection (when the LCS bit in RLN3nLDFC is 1); Timeout fime = 48 + (number of data bytes + 1) = 14 [Thif]
The aforementioned timeout time is a time greater than the TFRAME_MAX of LIN Specification Package Revision 1.3 on
classic selection, or the TFRAME_MAX of LIN Specification Package Revision 2.x on enhanced selection.
[Response timeout]
Timeout fime = (number of data bytes + 1) = 14 [Thif]
When en error is detected, ime-out error detection function stops.

Note 4.  If RLINS transitions to LIN reset mode by clearing RLN3nLCUC.OMO to 0 when the timeout function is used

(RLN3nLEDE.FTERE = 1), users should take the procedure shown in Figure 13.4.
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13.7.7.2 LIN Slave Mode

Table 13.87  Types of Emor Statuses in LIN Slave Mode

Operation Mode Enable/
Capable of Ermor Disable Comesponding
Status Error Detection Condition Detection Communication Detection Bit
Bit error The transmitted data and the data on the LIN bus « LIN operation mode Cancel + BER flag in
monitored by the receive pin do not match *1*2 « LIN wake-up mode RLN3nLEST
register
Timeout A frame or response transmission/reception does LIN operation mode  Cancel + TER flag in
error not terminate within a given time*3 6 RLN3nLEST
register
Framing In response field reception, a stop bit of each LIN operation mode  Cancel + FER flag in
error data byte is low level RLN3nLEST
register
Sync field If the width of the break low level is greater than  LIN operation mode  Cancel W SFER flag in
error the width set by the LBLT bit in the RLN3nLBFC RLMN3nLEST
register and the sync field is not 554 register
Checksum  In response field reception, the result of LIN operation mode  — x CSER flag in
error checksum test gives an emor 3 RLM3nLEST
register
1D parity If the received ID parity bit does not match the LIN operation mode  Cancel + IPER flag in
error value that is automatically calculated by the RLM3nLEST
LIN/JUART interface register
Response s After the reception of a header, before the first  LIN operation mode  Cancel % RPER flag in
preparation reception data byte is received, response RLM3nLEST
error preparation is not made in time. register
= Before the completion of receiving the first
reception data byte for the next data group in
a multi-byte response reception, response
preparation for the next group is not made in
time
Note 1. If a bit error is detected, processing is stopped after a stop bit is sent. If a bit error is detected in a non-data area, such as an
inter-byte space, the transmission is suspended immediately after the bit which had the error is sent. If a bit error is detected
during the transmission of a wake-up, the transmission of the wake-up is canceled after the emor-causing bit is sent.
Note 2. In a mulii-byte response transmission, bit ermor can be detected between data groups.
Mote 3.  The timeout time depends on the response field data length (the RFDL [3:0] bits in the RLN3nLDFC register) and the
checksum selection (the LCS bit in the RLN3nLDFC register), and this can be calculated according to the following formula.
The time-out period until the RTS or LNRR bit of the RLN3nLTRC register is set is 8 data bytes. When the RTS bit is set, the
timeout fime is reset to the time based on the response field data length (RFDL[2:0] bit of the RLN3nLDFC register). When
the LNRR bit is set, the timeout function stops.
[Frame timeowurt]
On classic selection (when the LCS bit in RLN3nLDFC is 0):
Timeout time = 49 + (number of data bytes + 1) x 14 [Thit]
On enhanced selection (when the LCS bitin RLN3nLDFC is 1):
Timeout time = 48 + {(number of data bytes + 1) = 14 [Thif]
The aforementioned timeout time is a time greater than the TFRAME_MAX of LIN Specification Package Revision 1.3 on
classic selection, or the TFRAME_MAX of LIN Specification Package Revision 2.x on enhanced selection.
[Response timeout]
Timeout time = (number of data bytes + 1) = 14 [Thit]
When en error is detected, time-out ermor detection function stops.
Mote 4.  Only reflection of the result to the SFER flag can be enabled/disabled. Error detection cannot be enabled/disabled.
Mote 5.  Checksum judgment is performed upon completion of response frame reception. In case of an error, thereceive complete flag
isnotsetio 1.
Note 6.  If RLIN3 transitions to LIN reset mode by clearing RLN3nLCUC.OMO to 0 when the timeout function is used

(RLN3NnLEDE.TERE = 1), users should take the procedure shown in Figure 13.4.
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3. User’s Manual Update: D1x

Section 20 LIN/UART Interface (RLIN3)

20.3 Registers

20.3.2 LIN Master Related Registers

20.3.2.10 RLN3nLEDE - LIN Error Detection Enable Register

FTERE Bit (Timeout Error Detection Enable)

The FTERE bit enables or disables detection of the frame timeout error or the response timeout error.

With 0 set, the frame timeout error or response timeout error is not detected.

With 1 set, the frame timeout error or response timeout error is detected.

When this bit is set to 1, the detection result is indicated in the FTER flag in the RLN3nLEST register.

With the LTES bit, either the frame timeout error or response timeout error can be selected.

Do not use the timeout error if response data of 9 bytes or more is to be transmitted or received.

For details on the timeout error, see Section 20.7.6, Error Status.

If RLINS3 transitions to LIN reset mode by clearing RLN3nLCUC.OMO to 0 when the timeout function is used
(RLN3nLEDE.FTERE = 1), users should take the procedure shown in Figure 20.4.

20.3.2.11 RLN3nLCUC - LIN Control Register

OMO Bit (LIN Reset)

The OMO bit selects either causing a transition to LIN reset mode or canceling LIN reset mode.

With 0 set, LIN reset mode is caused.

With 1 set, LIN reset mode is canceled.

If RLINS3 transitions to LIN reset mode by clearing RLN3nLCUC.OMO to 0 when the timeout function is used
(RLN3nLEDE.FTERE = 1), users should take the procedure shown in Figure 20.4.
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20.7 LIN Mode

Table 20.58 Transition Condition for Operation Mode

Operation Mode Transition Transition Condition
(1) LIN reset mode — LIN mode LMD[1:0] bit in RLN3nLMD register = 00g
and

¢ LIN operation mode o .
OM1 and OMO bits in RLN3nLCUC register

= 11B

(2) LIN reset mode — LIN mode LMD[1:0] bit in RLN3nLMD register = 00g
o LIN wake-up mode and
OM1 and OMO bits in RLN3nLCUC register
= 015
(3) LIN mode — LIN reset mode OMQO bit in RLN3nLCUC register = 0g
*2

¢ LIN operation mode
¢ LIN wake-up mode

(4) LIN mode — LIN mode OM1 and OMO bits in RLN3nLCUC register
- ¢ LIN operation mode + LIN wake-up mode =01g
(5) LIN mode — LIN mode OM1 and OMO bits in RLN3nLCUC register
- ¢ LIN wake-up mode « LIN operation mode =g

Note 1. Transition between LIN operation mode and LIN wake-up mode cannot be made when communication

is going on (when the FTS bit in the RLN3nLTRC register is 1).

Note 2. In LIN mode, if RLIN3 transitions to LIN reset mode by clearing RLN3nLCUC.OMO to 0 when the timeout
function is used (RLN3nLEDE.FTERE = 1 or RLN3nLEDE.TERE =1), users should take the procedure
shown in Figure 20.4. The procedure is to protect a RLIN3 error interrupt and clear a RLINS error interrupt request.
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i ask the RLIN3 emor intermupt.
[SetEICNEIMKnto 1.

Cause a transition to LIN reset mode.
(ClearRLM3nLCUC.OMD to 0)

Check the LIN mode status bit.
RLN3nLMST.OMKWO =07

i
-+
r

L 4

RLN3nLMST.OMKO= 1
(Mot in reset state)

RLN3nLMST.OMKMO =0
(In reset state)

(Processing user reset sequences)

Cancel LIN reset mode.
(Set RLN3nLCUC.OMO to 1)

RLM3nLMST.OMMKO =1

(Mot in re=et state)

Check the LIN mode status bit.
RLM3nLMST.OMMO =17

”

4

RLN3nLMST.OMKMO =10

Clearthe LIN timeout emor flag.
{Clear RLN3nLEST.FTER to 0}

k4

Clear the RLIN 3 emor interrupt request.
(ClearEICn.EIRFnto 0. ™)

Unmask the RLIN 3 error interrupt.
{Clear EICN.EIMKn to 0. )

END

Figure 20.4 SW reset sequence when the timeout function is used

Note 1. This “n” value means interrupt number.

RLIN3n status interrupt (n = 0 to 3) in Table 20.7.

See Section 20.1.4, Interrupt Requests and confirm interrupt numbers of
For EICn, refer to Section 7, Interrupt.
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20.7.6 Error Status

Operation Mode Enable/Di
Capable of Error Commu sable Cormmesponding
Status Error Detection Condition Detection nication Detection Bit
Bit ermor The transmitted data and the data on the LIN * LIM operation mode Cancel Enabled BER flag in
bus monitored by the receive pin do not match + LIN wake-up mode RLMN3nLEST
e register
Physical # LIN bus is detected to be high level when # LIM operaticn mode Cancel  Enabled PBER flag in
bus emor sending a break + LIN wake-up mode RLMN3nLEST
» LIN bus is detected to be low level when regEter
sending a break delimiter
» LIM bus is detected to be high level when
sanding a wake-up
Timeout A frame or response transmission/reception LIN operation mode Cancel Enabled FTER flag in
arror does not terminate within a given time*® RLM3nLEST
register
Framimng In response field reception, a stop bit of each LIN operation mode Cancel  Enabled FER fiag in
ErTor data byte is low level RLM3nLEST
register
Checksum  In response field reception, the result of LIM operation mode — Disabled CSER flag in
rror checksum test gives am emor RLMN3nLEST
register
Response  One of the following conditions ocours in frame  LIN operation mode Cancel  Disabled RPER flag in
preparation  separate mode during a multi-byte response RLM3nLEST
error reception: register

# The first receplion data byte is received after
completion of header transmission but
before a response transmissionreception
request is set

» The first receplion data byte is received after
the completion of previous data group
reception before a tramsmission'reception
request for ancther data group is set.

Mote 1.

Mote 2.
Mote 3.

Note 4.

If & kit ermor is detected, the process is canceled after a stop bit is sent. If a bit ermor is detected in a non-
data area, such as an inter-byte space, the transmission is canceled immediately after that area. If a bit ermor
is detected during the transmission of a wake-up, the transmission of the wake-up is canceled after the
emor-causing bit is sent.

In a multi-byte response transmission, bit emors are detected also between data groups.

The timeout time depends on the response field data length (the RFDL [3:0] bits in the RLN3nLDFC register)
and the checksum selection (the C5M bit in the RLN3InLDFC register), and this can be calculated according
to the following formula:

When the FSM bit in the RLM3nLDFC register is set o 1 (frame separate mode), the timeout time is that of
the 8 data bytes until the FTS bit of the RLNInLTRC register is s=t. Once the RTS bit is set, the timeout
time is changed to the time based on the response field data length (the RFDL[3:0] bits in the RLM3nLDFC

register).

[Frame timeout]

On classic selection (when the CSM bit in RLMN3InLDFC is 0): Timeout time = 48 + (number of data
bytes + 1) = 14 [Thif]

On enhanced selection (when the C5M bit in RLMN3nLDFC is 1) Timeout time = 48 + (number of data
bytes + 1) = 14 [Thif]

The aforementioned timeout time is a time greater than the TFRAME_MAX of LIN Specification Package
Revision 1.3 on classic selection, or the TFRAME_MAX of LIN Specification Package Revision 2.x on
enhanced selection.

[Response timeout]

Timeout time = (number of data bytes + 1) ® 14 [Thif]

When an emor is detected, time-out ermor detection function stops.

If RLINS transitions to LIN reset mode by clearing RLN3nLCUC.OMO to 0 when the timeout function is used
(RLN3nLEDE.FTERE = 1), users should take the procedure shown in Figure 20.4.
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4. User’s Manual Update:
F1M,
FA1H (R7F701501AXX/R7F701502AXX/R7F701506 AXX/R7F701507AXX),
F1H-100, F1K, F1KH, F1KM
Regarding the target chapter, RO1TUH0518EJ0103 (F1M) is 18, RO1UH0445EJ0112 (F1H) is 18,
RO1UHO0631EJ0100 (F1H-100) is 18, RO1UH0562EJ0110 (F1K) is 19 and RO1UH0684EJ0120 (F1KH, F1KM) is 22.
The following descriptions show based on RH850/F1KH, RH850/F1KM User's manual.

Section 22 LIN/UART Interface (RLIN3)

22.3 Registers

22.3.2 LIN Master Related Registers

22.3.2.10 RLN3nLEDE - LIN Error Detection Enable Register

FTERE Bit (Timeout Error Detection Enable)

The FTERE bit enables or disables detection of the frame timeout error or the response timeout error.
With 0 set, the frame timeout error of response timeout error is not detected.

With 1 set, the frame timeout error of response timeout error is detected.

When this bit 1s set to 1, the detection result 1s reflected in the FTER flag of the RLN3nLEST register.
With the LTES bat, either the frame timeout error or response timeout error can be selected.

Do not use the timeout error if response data of 9 bytes or more 1s to be transmitted or received.

For details on the timeout error, see Section 22.7.7, Error Statuses.

If RLIN3 transitions to LIN reset mode by clearing RLN3nLCUC.OMO to 0 when the timeout function is
used (RLN3nLEDE.FTERE = 1), users should take the procedure shown in Figure 22.4.

21.3.2.11 RLN3nLCUC - LIN Control Register

OMO Bit (LIN Reset)

The OMO bit selects either causing a transition to LIN reset mode or canceling LIN reset mode.
With 0 set, LIN reset mode.

With 1 set. LIN reset mode 15 canceled.
If RLIN3 transitions to LIN reset mode by clearing RLN3nLCUC.OMO to 0 when the timeout function is

used (RLN3nLEDE.FTERE = 1), users should take the procedure shown in Figure 22.4.
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22.3.3 LIN Slave Related Registers
22.3.3.9 RLN3nLEDE - LIN Error Detection Enable Register

TERE Bit (Timeout Error Detection Enable)

The TERE bit enables or disables detection of the frame timeout error or the response timeout error.
With 0 set, the frame timeout error or response timeout error 1s not detected.

With 1 set, the frame timeout error or response timeout error is detected.

When this bit 1s set to 1, the detection result 1s reflected in the TER flag of the RLN3nLEST register.
With the LTES bat, either the frame timeout error or response timeout error can be selected.

The timeout error should not be used in LIN slave mode [auto baud rate] (when the LMD[1:0] bits in the RLN3nLMD
register are “10g7).

Do not use the timeout error if response data of 9 bytes or more 1s to be transmitted or received.

For details on the timeout error, see Section 22.7.7, Error Statuses.

If RLIN3 transitions to LIN reset mode by clearing RLN3nLCUC.OMO to 0 when the timeout function is
used (RLN3nLEDE.TERE = 1), users should take the procedure shown in Figure 22.4.

21.3.3.10 RLN3nLCUC - LIN Control Register

OMO Bit (LIN Reset)

The OMO bit selects either causing a transition to LIN reset mode or canceling LIN reset mode.

With 0 set. LINV'UART interface enters LIN reset mode.

With 1 set, LIN reset mode of LIN/UART interface 1s canceled.

If RLIN3 transitions to LIN reset mode by clearing RLN3nLCUC.OMO to 0 when the timeout function is
used (RLN3nLEDE.TERE = 1), users should take the procedure shown in Figure 22.4.
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22.7 LIN Mode

Table 22 91 Transition Conditions for Operating Modes

Operation Mode Transition Transition Condition
(1) LIN reset mode — LIN mode LMD bits in RLN3nLMD register = 00g or 10g or 115
® LIN operation mode and
OM1 and OMO bits in RLN3nLCUC register = 115
(2)  LIN reset mode —  LIN mode LMD bits in RLN3nLMD register = 00z or 10g or 115
® LIN wake-up mode and
OM1 and OMO bits in RLN3nLCUC register = 01g
{3)2 LIN mode — LIN reset mode OMO bit in RLN3nLCUC register = Og

* LIN operation mode
* LIN wake-up mode

(45" LIN mode — LIN mode OM1 and OMO bits in RLN3nLCUC register = 01s
* LIN operation mode * | IN wake-up mode

{(5)*" LIN mode — LIN mode OM1 and OMO bits in RLN3nLCUC register = 115
®* |IN wake-up mode ® LIN operation mode

Mote 1. Transition between LIN operation mode and LIN wake-up mode cannot he made when communication is in progress (when
the FTS bit in the RLN3nLTRC reqgisteris 1).

Note 2. In LIN mode, if RLIN3 transitions to LIN reset mode by clearing RLN3nLCUC.OMO to 0 when the timeout
function is used (RLN3nLEDE.FTERE = 1 or RLN3nLEDE.TERE =1), users should take the procedure
shown in Figure 22.4. The procedure is to protect a RLIN3 error interrupt and clear a RLIN3 error interrupt

request.
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Mask the FLIN 3 emorintermupt.
(Set ICxxx.MKxxx to 1. )

Cause a transition to LIN reset mode.
(Clear RLN3nLCUC.OMD to 0)

i
<]
r

Check the LIN mode status bit.
RLH3nLMST.OMMO =07

RLN3nLKMST .OKMMO = 1
(Mot in reset state)

RLN3nLMST.OMKMO =0
(In reset state)

{Processing user reset sequences)

Y

Cancel LIN reset mode.
(Set RLN3nLCUC .OMD to 1)

i

Check the LIN mode status bit.
RLN3nLMST.OMMD =172

RLN3nLMST.OMKO =0

RLN3nLMST .OMMO = 4 (In reset state)

(Mot in reset state) b

Clearthe LIN timeout emor flag.
(Clear RLM3nLEST.FTER to 0)

v

Clear the RLIN3 emor interrupt request.
(ClearICxxx.RFxxx to 0. ')

N

Unmask the RLIN 3 error interrmupt.
[Clear ICxxx.MKxxx ta 0. )

END

Figure 22.4 LIN reset sequence by clearing RLN3nLCUC.OMO to 0 when the timeout function is used

Note 1. This “xxx” value means interrupt name. See Section 22.1.4, Interrupt Requests and confirm
interrupt numbers of RLIN3n interrupt or RLIN3n status interrupt (n = 0 to 7) in Table 22.17, Table 22.18 and Table 22.19
in accordance with the value of RLN3nLMD.LIOS. For ICxxx, refer to Section 7A Exception/Interrupts of RH850/F1KH-D8 and

Section 7BC Exception/Interrupts of RH850/F1KM.
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22.7.7 Error Statuses

22.7.7.1 LIN Master Mode

Table 22.101 Types of Emor Statuses in LIN Master Mode

Enabhlef
Operating Mode Capable Communi  Disable Comesponding
Status Error Detection Condition of Ermor Detection cation Detection Bit
Bit error The transmitied data and the data on the LIN bus  # LIN operation mode Aborted Enahled BER flagin
monitored by the receive pin do not match **=2 ® LIN wake-up mode RLMN3nLEST
register
Physical bus  # LIN bus is detecied to be high level when ® | [N operation mode Aborted Enabled PBER flagin
error transmitting a break ® | |N wake-up mode RLN3nLEST
® LIN bus is detected to be low level when register
transmitting a break delimiter
® |IN bus is detected to be high level when
transmitting a wake-up
Timeout error A frame or response transmission/reception does  LIN operation mode Aborted Enabled FTER flagin
not terminate within a given time*3+4 RLN3NLEST
register
Framing error  In response field reception, the stop bit of each LIN operation mode Aborted Enabled FER flagin
data byte is low level RLM3nLEST
register
Checksum In response field reception, checksum test results  LIN operation mode — Disahled CSER flagin
error in an error RLMN3nLEST
register
Response One of the following conditions occurs in frame LIN operation mode Aborted Disabled RPERflagin
preparation separate mode during a multi-byte response RLMN3nLEST
error reception: register

* The first reception data byte is received after
completion of header transmission but before a
response transmissionfreception request is
specified

* The first reception data byte is received after the
completion of previous data group reception but
before a transmissionfreception request for the
next data group is specified.

Note 1.

MNote 2.
MNote 3.

Note 4.

If a bit error is detected, processing is aborted after a sfop bit is sent. If a hit error is detected in a non-data area, such as an
inter-byte space, the transmission is aborted immediately after the bit that caused the error is fransmitted. If a bit error is
detected during the transmission of a wake-up, the transmission of the wake-up is aborted after the bit that caused the error is
transmitted.

In @ multi-byte response transmission, bit ermmors are also detected between data groups.

The fimeout time depends on the response field data length (the RFDL [3:0] bits in the RLN3nLDFC register) and the
checksum selection (the CSM bit in the RLN3nLDFC register), and can be calculated using the following formula.

When the FSM bit in the RLN3nLDFC register is set to 1 (frame separate mode), the timeout time is that of the 8 data bytes
until the RTS hit of the RLN3nLTRC register is set. Once the RTS bit is sef, the timeout time is changed to the time based on
the response field data length (the RFDL[3:0] bits in the RLN3nLDFC register).

[Frame timeout]

When classic checksum is selected (when the CSM bit in RLN3nLDFC is 0): Timeout time = 49 + (number of data
bytes + 1) = 14 [Thif]

When enhanced checksum is selected (when the CSM bit in RLN3nLDFC is 1) Timeout time = 48 + (number of data
bytes + 1) = 14 [Thif]

The aforementioned timeout time is longer than the TFRAME_MAX of LIN Specification Package Revision 1.3 when classic
checksum is selected, or the TFRAME_MAX of LIN Specification Package Revision 2 x  when enhanced checksum is
selected.

[Response timeout]

Timeout fime = (number of data bytes + 1) = 14 [Thif]

When an error is defected, time-out error detection function stops.

If RLIN3 transitions to LIN reset mode by clearing RLN3nLCUC.OMO to 0 when the timeout function is
used (RLN3nLEDE.FTERE = 1), users should take the procedure shown in Figure 22.4.
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22.7.7.2 LIN Slave Mode

Table 22.102 Types of Emor Statuses in LIN Slave Mode

Operating Mode Capable of Enable/Disable
Status Error Detection Condition Error Detection Communication Detection Comesponding Bit
Bit error The transmitied data and the data on the LIN bus moritored by the  # | 1 operation mode Aberted Enabled BER flag in
receive pin do not match1'2 RLM3nLEST register
® |IN wake-up mode
Timeout emor A frame or response ansmissioniecaption does not ieminate LIM operation mode Aborted Enabled TERflagin
within a given tme"3"6 RLM3nLEST register
Framing emor In frame reception. the stop bit of sach data byte is low lewel LIM operation mode Aborted Enabled FER fiagin
RLM3nLEST register
Syne field ermor Ifthe width of the break low level is greater than the width setbythe  LIN opertion mode Aborted Enabled™ SFER fiagin
LELT bit in the RLN2nLBFC register and the sync fieki is not 5. RLM3nLEST register
Checksum ermor In respanse field reception, the checksum test results in an emor LIM operafion mode — Di=abled CSER flagin
RLM3nLEST register
ID party emor Ifthe received ID parity bi does not match the value that is LIM operation mode Aborted Enatled IPER fiag in
automatically caloulated by the LINUART interface RLM3nLEST register
Response ® After the reception of a header. if the response is not LIM operaion mode Aborted Disabled RPER fiagin
preparation emcr prepared before the first reception data byte is received RLN3nLEST register
® |0 3 multi-byte response reception, i the preparation for
the recaption of next data group does not complete before
the first reception data byte for the next data group is
received
MNote 1. If a bit error is detected, processing is aborted after a stop bit is sent. If a bit error is detected in a non-data area, such as an
inter-byte space, the transmission is aborted immediately after the bif that caused the emor is transmitted. If a bit error is
detected during the transmission of a wake-up, the fransmission of the wake-up is aborted after the bit that caused the error is
transmitted.
MNote 2. In a multi-byte response transmission, bit errors are also detected between data groups.
MNote 2. The timeout time depends on the response field data length (the RFDL [3:0] bits in the RLMN32nLDFC register) and the
checksum selection (the LCS bit in the RLN3nLDFC register), and this can be calculated according to the following formula.
The timeout time is that of & data bytes until the RTS bit or the LNRR bit of the RLN3nLTRC register is set. When the RTS bit
is set, the timeout time is changed to the time based on the response field data length (RFDL[3:0] bit of the RLN3nLDFC
register). When the LNRR bit is sef, the timeout funcfion stops.
[Frame timeout]
When classic checksum is selected (when the CSM bit in RLN3nLDFC is 0): Timeout time = 48 + (number of data bytes + 1)
= 14 [Thit]
When enhanced checksum is selected (when the CSM bit in RLN3nLDFC is 1) Timeout ime = 48 + {number of data bytes +
1) = 14 [Thit]
The aforementioned timeout time is longer than the TFRAME_MAX of LIN Specification Package Revision 1.3 when classic
checksum is selected, or the TFRAME_MAX of LIN Specification Package Revision 2.x when enhance}j checksum is
selected.
[Response timeout]
Timeout time = (number of data bytes + 1) = 14 [Thif]
When en error is defected, time-out emmor detection function stops.
MNote 4.  Only reflection of the result to the SFER flag can be enabled/disabled. Error detection cannot be enabled/disabled.
MNote 5. Checksum determination is performed upon completion of response frame reception. In case of an error, the successful
reception flag is not set to 1.
Note 6.  If RLIN3 transitions to LIN reset mode by clearing RLN3nLCUC.OMO to 0 when the timeout function is

used (RLN3nLEDE.TERE = 1), users should take the procedure shown in Figure 22.4.
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5. User’s Manual Update: P1x-C

Section 18 LIN/UART Interface (RLIN3)

18.3 Registers

18.3.2 LIN Master Related Registers

18.3.2.10 RLN3nLEDE - LIN Error Detection Enable Register

FTERE Bit (Timeout Error Detection Enable)

The FTERE bit enables or disables detection of the frame timeout error or the response timeout etror.
With p set, the frame timeout error or response timeout error 15 not detected.

With 1 set, the frame timeout error or response timeout error 1s detected.

When this bit 1s set to 1, the detection result is indicated in the FTER flag in the RLN3nLEST register.
With the LTES bat, either the frame ttmeout error or response timeout error can be selected.

Do not use the timeout error if response data of 9 bytes or more is to be transmitted or received.

For details on the timeout error. see Section 18.5.3.7, Error Status.

Timeout error shohld be disabled for data group communication.

If RLINS transitions to LIN reset mode by clearing RLN3nLCUC.OMO to 0 when the timeout function is used
(RLN3nLEDE.FTERE = 1), users should take the procedure shown in Figure 18.4.

18.3.2.11 RLN3nLCUC - LIN Control Register

OMO Bit (LIN Reset)

The OMO bit selects either causing a transition to LIN reset mode or canceling LIN reset mode.

With 0 set, LIN reset mode is caused.

With 1 set, LIN reset mode is canceled.

If RLINS transitions to LIN reset mode by clearing RLN3nLCUC.OMO to 0 when the timeout function is used
(RLN3nLEDE.FTERE = 1), users should take the procedure shown in Figure 18.4.
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18.3.3 LIN Slave Related Registers
18.3.3.9 RLN3nLEDE - LIN Error Detection Enable Register

TERE Bit (Timeout Error Detection Enable)

The TERE bit enables or disables detection of the frame timeout error or the response timeout error.
With 0 set, the frame timeout error or response tumeout error 1s not detected.

With 1 set, the frame timeout error or response timeout error 1s detected.

When this bit 15 set to 1, the detection result is indicated in the TER flag in the RIN3nl EST register.
With the LTES bat. either the frame timeout error or response tumeout error can be selected.

The timeout error should not be used in LIN slave mode [auto baud rate] (when the LMD[1:0] bats in
the RLN3nLMD register are “10g7).

Do not use the timeout error if response data of 9 bytes or more 1s to be transmitted or recerved.

For details on the timeout error, see Section 18.5.3.7, Error Status.

If RLINS transitions to LIN reset mode by clearing RLN3nLCUC.OMO to 0 when the timeout function is used
(RLN3NnLEDE.TERE = 1), users should take the procedure shown in Figure 18.4.

18.3.3.10 RLN3nLCUC - LIN Control Register

OMO Bit (LIN Reset)

The OMO bit selects either causing a transition to LIN reset mode or canceling LIN reset mode.

With 0 set, LIN reset mode.

With 1 set, LIN reset mode is canceled.

It takes 3 peripheral clock cycles + 4 commmumication clock cycles, until the OMMO bit in the

RLN3nl MST register reflects the OMO bit sefting in the RLN3nL.CUC register.

If RLIN3 transitions to LIN reset mode by clearing RLN3nLCUC.OMO to 0 when the timeout function is used
(RLN3NLEDE.TERE = 1), users should take the procedure shown in Figure 18.4.
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18.5 Operation
18.5.3 LIN Mode

Table 18.74 Transition condition for Operation Mode

Operation mode transition

Transition condition

(1) LIN reset mode + LIN mode
- LIM operation mode

LMD bit in RLN3nLMD reqister = 00g or
10g or 11

and

OM1 and OMO bits in RLMN3nLCUC register
=1g

LIN mode
- LIN wake-up mode

(2} LIN reset mode

LMD bit in RLN3nLMD register = 00g or
10g or 11

and

OM1 and OMO bits in RLN3nLCUC register
=01g

LIN reset mode

(3) LIN mode
2 - LIN operation mode
- LIN wake-up mode

OMQO bit in LCUC register = Og

§4) LIN mode + LIN mode OM1 and OMO bits in RLN3nLCUC register
T _UuN operation mode - LIN wake-up mode =01g
{5] LIN mode +» LIN mode OM1 and OMD bits in RLN3nLCUC register
T - LIN wake-up mode - LIM operation mode =1g

MNote 1.  Transition between LIN operation mode and LIN wake-up mode cannot be made when communication is

going on (when the FTS bit in the RLN3nLTRC reqgister is 1).

Note 2. In LIN mode, if RLIN3 transitions to LIN reset mode by clearing RLN3nLCUC.OMO to 0 when the timeout function is used
(RLN3nLEDE.FTERE = 1 or RLN3nLEDE.TERE =1), users should take the procedure shown in Figure 18.4. The procedure
is to protect a RLIN3 error interrupt and clear a RLIN3 error interrupt request.
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Wask the RLIN3 emorinterrupt.
[SetEICNEIMKnto 1. )

Cause a transition to LIN reset mode.
(Clear RLM3nLCUC.OMO to 0)

-
-+
r

Check the LIN mode status bit.
RLM3nLMST.OMKMO =07

RLN3nLMST.OMKMO =0
(In reset state)

L 4

(Processing user reset sequences)

Cancel LIN reset mode.
(Set RLM3nLCUC.OMO to 1)

RLN3nLMST.OMMKMO =1
(Mot in reset state) b

"

RLN3nLMST.OMKO= 1
(Mot in re=et state)

Check the LIN mode status bit.
RLN3nLMST.OMKWO =17

Clearthe LIN timeout eror flag.
{(Clear RLMN3nLEST FTER to 0)

v

Clear the RLIN 3 emor interrupt request.
(ClearEICR.EIRFn to 0. )

Unmask the RLIN3 error interrupt.
{Clear EICN.EIMKn to 0. ™)

END

RLN3nLMST.OMMO =0
(In reset state)

Figure 18.4

Note 1.

This “n” value means interrupt number.
RLIN3n status interrupt (n = 0 to 5) in Table 18.6. For EICn, refer to Section 6, Interrupts.

LIN reset sequence by clearing RLN3nLCUC.OMO to 0 when the timeout function is used

See Section 18.1.4, Interrupt Requests and confirm interrupt numbers of
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18.5.3.7 Error Status

(1) LIN Master Mode

Table 18.84 Types of Error Statuses in LIN Master Mode

Enable/
Operation mode capable Commu disable Corresponding
Status Error detection condition of error detection nication detection bit
Bit emror The transmitted data and the data on the LIN + LIN operation mode Cancel Enabled BER flag in
bus monitored by the receive pin do not match s LIN wake-up mode RLN3nLEST
e register
Physical « LIN bus is detected to be high level when ¢ LIN operation mode Cancel Enahled PBER flag in
bus error sending a hreak « LIN wake-up mode RLN3nLEST
« LIN bus is detected to be low level when register
sending a break delimiter
# LIN bus is detected to be high level when
sending a wake-up
Timeout A frame or response transmission/reception LIN operation mode Cancel Enabled FTER flag in
error does not terminate within a given time" ™ RLMNZnNLEST
register
Framing In response field reception, a stop bit of each LIN operation mode Cancel Enahled FER flag in
error data byte is low level RLN3nLEST
register
Checksum  In response field reception, the result of LIN operation mode — Disabled CSER flagin
error checksum test gives an error RLN3nLEST
register
Response One of the following conditions occurs in frame  LIN operation mode Cancel Disabled RPER flag in
preparation combined mode during a multi-byte response RLN3nLEST
error reception: register

* The first reception data byte is received after
completion of header fransmission but
before a response transmission/reception
request is set

» The first reception data byte is received after
the completion of previous data group
reception before a transmission/reception
request for another data group is set.

MNote 1.

Note 2.
Note 3.

Note 4.

If a hit error is detected, the process is canceled after a stop hit is sent. If a bit error is detected in a non-
data area, such as an inter-byte space, the transmission is canceled immediately after that area. If a bit error
is detected during the transmission of a wake-up, the transmission of the wake-up is canceled after the
ermor-causing bit is sent.

In a multi-byte response transmission, bit errors are detected also between data groups.

The timeout time depends on the response field data length (the RFDL [3:0] bits in the RLN3nLDFC register)
and the checksum selection (the CSM bit in the RLN3nLDFC register), and this can be calculated according
to the following formula:

[Frame timeout]

On classic selection (when the CSM bit in RLN3nLDFC is 0): Timeout time = 49 + (number of data bytes
+ 1) x 14 [Thif]

On enhanced selection (when the CSM bit in RLN3nLDFC is 1): Timeout time = 48 + (number of data
bytes + 1) = 14 [Thit]

The aforementioned timeout time is a time greater than the TFRAME_MAX of LIN Specification Package

Revision 1.3 on classic selection, or the TFRAME_MAX of LIN Specification Package Revision 2 x on
enhanced selecfion.

[Response timeoui]
Timeout time = (number of data bytes + 1) = 14 [Thit]

If RLIN3 transitions to LIN reset mode by clearing RLN3nLCUC.OMO to 0 when the timeout function is used
(RLN3nLEDE.FTERE = 1), users should take the procedure shown in Figure 18.4.
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(2) LIN Slave Mode

Table 18.85 Types of Error Statuses in LIN Slave Mode

Operation mode Enable/
capable of error disable
Status Error detection condition detection Communication detection Corresponding bit
Bit ermor The transmitted data and the data on the LIM | e LIN operation mode  Cancel Enabled BER. flag in
bus monitored by the receive pin do not match 1 » LIN wake-up mode RLN3nLEST
2 register
Timeout A frame or response transmission/reception LIN operation mode Cancel Enabled TER flag in
ermor does not terminate within a given time™ " RLMN3nLEST
register
Framing In response field reception, a stop bit of each LIN operation mode Cancel Enabled FER flag in
ermor data byte is low level RLMN3nLEST
register
Sync field If the width of the break low level is greater than  LIN operation mode Cancel Enabled * SFER flag in
ermor the width set by the LBLT bit in the RLM3nLBFC RLN3nLEST
register and the sync field is not 55y register
Checksum  In response field reception, the result of LIN operation mode 5 Disabled CSER flagin
error checksum test gives an emor RLMN3nLEST
register
ID parity If the received ID parity bit does not match the LIM operation mode Cancel Enabled IPER flag in
ermor value that is automatically calculated by the LIN/ RLMN3nLEST
UART interface register
Response » After the reception of a header, before the LIN operation mode Cancel Disabled RPER flag in
preparation first reception data byte is received, RLN3nLEST
ermor response preparafion is not made in time. register

» Before the completion of receiving the first
reception data byte for the next data group
in a multi-byte response reception,
response preparation for the next group is
not made in time

Note 1.

Note 2.
Note 3.

Note 4.

Note 5.

Note 6.

If & hit error is detected, the process is canceled after a stop bit is sent. If a bit ermror is detected in a non-
data area, such as an inter-hyte space, the transmission is canceled immediately after that area. If a bit error
is detected during the transmission of a wake-up, the transmission of the wake-up is canceled after the
error-causing bit is sent.

In @ mulii-byte response transmission, bit error can be detecied between data groups.

The timeout time depends on the response field data length (the RFDL [3:0] hits in the RLN3nLDFC register)
and the checksum selection (the LCS bitin the RLN3nLDFC register), and this can be calculated according
to the following formula. The time-out period until the RTS or LNRR bit of the RLN3nLTRC reqgister is setis
& data bytes. When the RTS bit is set, the timeout time is reset to the time based on the response field data
length (RFDL[3:0] bit of the RLN3nLDFC register). When the LNRR bit is set, the timeout function stops.

[Frame timeout]

On classic selection (when the CSM bit in RLN3nLDFC is 0): Timeout time = 49 + (number of data bytes +
1) = 14 [Thit]

On enhanced selection (when the CSM bit in RLN3nLDFC is 1): Timeout time = 48 + (number of data bytes
+1) = 14 [Thit]

The aforementioned timeout time is a time greater than the TFRAME_MAX of LIN Specification Package
Revision 1.3 on classic selection, or the TFRAME_MAX of LIN Specification Package Revision 2.x on
enhanced selection.

[Response timeout]

Timeout time = (number of data bytes + 1) = 14 [Thit]

Only reflection of the result to the SFER flag can be enahledidisabled. Error detection cannot be enabled/
disahled.

Checksum judgment is performed upon completion of response frame reception. In case of an error, the

receive complete flag is not set to 1.

If RLIN3 transitions to LIN reset mode by clearing RLN3nLCUC.OMO to 0 when the timeout function is used
(RLN3nLEDE.TERE = 1), users should take the procedure shown in Figure 18.4.
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6. User’s Manual Update: P1L-C

Section 16 LIN/UART Interface (RLIN3)

16.3 Registers

16.3.2 LIN Master Related Registers

16.3.2.10 RLN3nLEDE - LIN Error Detection Enable Register

FTERE Bit (Timeout Error Detection Enable)

The FTERE bit enables or disables detection of the frame timeout error or the response timeout etror.
With p set, the frame timeout error or response timeout error 15 not detected.

With 1 set, the frame timeout error or response timeout error 1s detected.

When this bit 1s set to 1, the detection result is indicated in the FTER flag in the RLN3nLEST register.
With the LTES bat, either the frame ttmeout error or response timeout error can be selected.

Do not use the timeout error if response data of 9 bytes or more is to be transmitted or received.

For details on the timeout error, see Section 16.5.3.7, Error Status.

Timeout error shohld be disabled for data group communication.

If RLINS transitions to LIN reset mode by clearing RLN3nLCUC.OMO to 0 when the timeout function is used
(RLN3nLEDE.FTERE = 1), users should take the procedure shown in Figure 16.4

16.3.2.11 RLN3nLCUC - LIN Control Register

OMO Bit (LIN Reset)

The OMO bit selects either causing a transition to LIN reset mode or canceling LIN reset mode.

With 0 set, LIN reset mode is caused.

With 1 set, LIN reset mode is canceled.

If RLINS transitions to LIN reset mode by clearing RLN3nLCUC.OMO to 0 when the timeout function is used
(RLN3nLEDE.FTERE = 1), users should take the procedure shown in Figure 16.4.
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16.3.3 LIN Slave Related Registers
16.3.3.9 RLN3nLEDE - LIN Error Detection Enable Register

TERE Bit (Timeout Error Detection Enable)

The TERE bit enables or disables detection of the frame timeout error or the response timeout error.
With 0 set, the frame timeout error or response tumeout error 1s not detected.

With 1 set, the frame timeout error or response timeout error 1s detected.

When this bit 15 set to 1, the detection result is indicated in the TER flag in the RIN3nl EST register.
With the LTES bat. either the frame timeout error or response tumeout error can be selected.

The timeout error should not be used in LIN slave mode [auto baud rate] (when the LMD[1:0] bats in
the RLN3nLMD register are “10g7).

Do not use the timeout error if response data of 9 bytes or more 1s to be transmitted or recerved.

For details on the tumeout error. see Section 16.5.3.7, Error Status.

If RLINS transitions to LIN reset mode by clearing RLN3nLCUC.OMO to 0 when the timeout function is used
(RLN3nLEDE.TERE = 1), users should take the procedure shown in Figure 16.4.

16.3.3.10 RLN3nLCUC - LIN Control Register

OMO Bit (LIN Reset)

The OMO bit selects either causing a transition to LIN reset mode or canceling LIN reset mode.

With 0 set, LIN reset mode.

With 1 set, LIN reset mode is canceled.

It takes 3 peripheral clock cycles + 4 commmumication clock cycles, until the OMMO bit in the

RLN3nl MST register reflects the OMO bit sefting in the RLN3nL.CUC register.

If RLIN3 transitions to LIN reset mode by clearing RLN3nLCUC.OMO to 0 when the timeout function is used
(RLN3NLEDE.TERE = 1), users should take the procedure shown in Figure 16.4
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16.5 Operation
16.5.3 LIN Mode

Table 16.74 Transition condition for Operation Mode

Operation mode transition

Transition condition

(1) LIN reset mode + LIN mode
- LIM operation mode

LMD bit in RLN3nLMD reqister = 00g or
10g or 11

and

OM1 and OMO bits in RLMN3nLCUC register
=1g

LIN mode
- LIN wake-up mode

(2} LIN reset mode

LMD bit in RLN3nLMD register = 00g or
10g or 11

and

OM1 and OMO bits in RLN3nLCUC register
=01g

LIN reset mode

(3) LIN mode
2 - LIN operation mode
- LIN wake-up mode

OMQO bit in LCUC register = Og

§4) LIN mode + LIN mode OM1 and OMO bits in RLN3nLCUC register
T _UuN operation mode - LIN wake-up mode =01g
{5] LIN mode +» LIN mode OM1 and OMD bits in RLN3nLCUC register
T - LIN wake-up mode - LIM operation mode =1g

MNote 1.  Transition between LIN operation mode and LIN wake-up mode cannot be made when communication is

going on (when the FTS bit in the RLN3nLTRC reqgister is 1).

Note 2. In LIN mode, if RLIN3 transitions to LIN reset mode by clearing RLN3nLCUC.OMO to 0 when the timeout function is used
(RLN3nLEDE.FTERE = 1 or RLN3nLEDE.TERE =1), users should take the procedure shown in Figure 16.4. The procedure
is to protect a RLIN3 error interrupt and clear a RLIN3 error interrupt request.
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Mask the FLIN 3 emor interrupt.
(SetEICnEIMKR to 1.7)

Cause a transition to LIN reset mode.
(Clear RLM3nLCUC.OMD to 0}

i
%
r

Check the LIN mode status bit.
RLM3nLMST.OMKMO =107

RLN3nLKMST .OMMO = 1
(Mot in reset state)

RLN3nLMST.OMKMO =0
(In reset state)

{Processing user reset sequences)

k.

Cancel LIN reset mode.
(Set RLN3nLCUC.OMD to 1)

"

Check the LIN mode status bit.
RLMN3nLMST.OMMO =17

RLN3nLMST.OMKO =0

RLN3nLMST.OMMO =1 (In reset state)

(Mot in re=et state) e

Clearthe LIN timeout emor ag.
{Clear RLM3nLEST.FTER to 0)

v

Clear the RLIN3 emor interrupt request.
(ClearEICn.EIRFn o 0.7

k.

Unmask the RLIN 3 error interrupt.
[Clear EICN.EIMKR to 0. ™)

END

Figure 16.4 LIN reset sequence by clearing RLN3nLCUC.OMO to 0 when the timeout function is used

Note 1. This “n” value means interrupt number. See Section 16.1.4, Interrupt Requests and confirm interrupt numbers of
RLIN3n status interrupt (n = 0 to 5) in Table 16.6. For EICn, refer to Section 6, Interrupts.
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16.5.3.7 Error Status

(1) LIN Master Mode

Table 16.84 Types of Error Statuses in LIN Master Mode

Enable/
Operation mode capable Commu disable Corresponding
Status Error detection condition of error detection nication detection bit
Bit emror The transmitted data and the data on the LIN + LIN operation mode Cancel Enabled BER flag in
bus monitored by the receive pin do not match s LIN wake-up mode RLN3nLEST
e register
Physical « LIN bus is detected to be high level when ¢ LIN operation mode Cancel Enahled PBER flag in
bus error sending a hreak « LIN wake-up mode RLN3nLEST
« LIN bus is detected to be low level when register
sending a break delimiter
# LIN bus is detected to be high level when
sending a wake-up
Timeout A frame or response transmission/reception LIN operation mode Cancel Enabled FTER flag in
error does not terminate within a given time" ™ RLMNZnNLEST
register
Framing In response field reception, a stop bit of each LIN operation mode Cancel Enahled FER flag in
error data byte is low level RLN3nLEST
register
Checksum  In response field reception, the result of LIN operation mode — Disabled CSER flagin
error checksum test gives an error RLN3nLEST
register
Response One of the following conditions occurs in frame  LIN operation mode Cancel Disabled RPER flag in
preparation combined mode during a multi-byte response RLN3nLEST
error reception: register

* The first reception data byte is received after
completion of header fransmission but
before a response transmission/reception
request is set

» The first reception data byte is received after
the completion of previous data group
reception before a transmission/reception
request for another data group is set.

MNote 1.

Note 2.
Note 3.

Note 4.

If a hit error is detected, the process is canceled after a stop hit is sent. If a bit error is detected in a non-
data area, such as an inter-byte space, the transmission is canceled immediately after that area. If a bit error
is detected during the transmission of a wake-up, the transmission of the wake-up is canceled after the
ermor-causing bit is sent.

In a multi-byte response transmission, bit errors are detected also between data groups.

The timeout time depends on the response field data length (the RFDL [3:0] bits in the RLN3nLDFC register)
and the checksum selection (the CSM bit in the RLN3nLDFC register), and this can be calculated according
to the following formula:

[Frame timeout]

On classic selection (when the CSM bit in RLN3nLDFC is 0): Timeout time = 49 + (number of data bytes
+ 1) x 14 [Thif]

On enhanced selection (when the CSM bit in RLN3nLDFC is 1): Timeout time = 48 + (number of data
bytes + 1) = 14 [Thit]

The aforementioned timeout time is a time greater than the TFRAME_MAX of LIN Specification Package

Revision 1.3 on classic selection, or the TFRAME_MAX of LIN Specification Package Revision 2 x on
enhanced selecfion.

[Response timeoui]
Timeout time = (number of data bytes + 1) = 14 [Thit]

If RLIN3 transitions to LIN reset mode by clearing RLN3nLCUC.OMO to 0 when the timeout function is used
(RLN3nLEDE.FTERE = 1), users should take the procedure shown in Figure 16.4
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(2) LIN Slave Mode

Table 16.85 Types of Error Statuses in LIN Slave Mode

Operation mode Enable/
capable of error disable
Status Error detection condition detection Communication detection Corresponding bit
Bit ermor The transmitted data and the data on the LIM | e LIN operation mode  Cancel Enabled BER. flag in
bus monitored by the receive pin do not match 1 » LIN wake-up mode RLN3nLEST
2 register
Timeout A frame or response transmission/reception LIN operation mode Cancel Enabled TER flag in
ermor does not terminate within a given time™ " RLMN3nLEST
register
Framing In response field reception, a stop bit of each LIN operation mode Cancel Enabled FER flag in
ermor data byte is low level RLMN3nLEST
register
Sync field If the width of the break low level is greater than  LIN operation mode Cancel Enabled * SFER flag in
ermor the width set by the LBLT bit in the RLM3nLBFC RLN3nLEST
register and the sync field is not 55y register
Checksum  In response field reception, the result of LIN operation mode 5 Disabled CSER flagin
error checksum test gives an emor RLMN3nLEST
register
ID parity If the received ID parity bit does not match the LIM operation mode Cancel Enabled IPER flag in
ermor value that is automatically calculated by the LIN/ RLMN3nLEST
UART interface register
Response » After the reception of a header, before the LIN operation mode Cancel Disabled RPER flag in
preparation first reception data byte is received, RLN3nLEST
ermor response preparafion is not made in time. register

» Before the completion of receiving the first
reception data byte for the next data group
in a multi-byte response reception,
response preparation for the next group is
not made in time

Note 1.

Note 2.
Note 3.

Note 4.

Note 5.

Note 6.

If & hit error is detected, the process is canceled after a stop bit is sent. If a bit ermror is detected in a non-
data area, such as an inter-hyte space, the transmission is canceled immediately after that area. If a bit error
is detected during the transmission of a wake-up, the transmission of the wake-up is canceled after the
error-causing bit is sent.

In @ mulii-byte response transmission, bit error can be detecied between data groups.

The timeout time depends on the response field data length (the RFDL [3:0] hits in the RLN3nLDFC register)
and the checksum selection (the LCS bitin the RLN3nLDFC register), and this can be calculated according
to the following formula. The time-out period until the RTS or LNRR bit of the RLN3nLTRC reqgister is setis
& data bytes. When the RTS bit is set, the timeout time is reset to the time based on the response field data
length (RFDL[3:0] bit of the RLN3nLDFC register). When the LNRR bit is set, the timeout function stops.

[Frame timeout]

On classic selection (when the CSM bit in RLN3nLDFC is 0): Timeout time = 49 + (number of data bytes +
1) = 14 [Thit]

On enhanced selection (when the CSM bit in RLN3nLDFC is 1): Timeout time = 48 + (number of data bytes
+1) = 14 [Thit]

The aforementioned timeout time is a time greater than the TFRAME_MAX of LIN Specification Package
Revision 1.3 on classic selection, or the TFRAME_MAX of LIN Specification Package Revision 2.x on
enhanced selection.

[Response timeout]

Timeout time = (number of data bytes + 1) = 14 [Thit]

Only reflection of the result to the SFER flag can be enahledidisabled. Error detection cannot be enabled/
disahled.

Checksum judgment is performed upon completion of response frame reception. In case of an error, the

receive complete flag is not set to 1.

If RLIN3 transitions to LIN reset mode by clearing RLN3nLCUC.OMO to 0 when the timeout function is used
(RLN3nLEDE.TERE = 1), users should take the procedure shown in Figure 16.4.
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7. User’s Manual Update: P1x

Section 16 LIN/UART Interface (RLIN3)
16.3 Registers
16.3.2.10 RLN3nLEDE - LIN Error Detection Enable Register

FTERE Bit (Timeout Error Detection Enable)

The FTERE bit enables or disables detection of the frame timeout error or the response timeout etror.
With p set, the frame timeout error or response timeout error 15 not detected.
With 1 set, the frame timeout error or response timeout error 1s detected.

When this bit 1s set to 1, the detection result is indicated in the FTER flag in the RLN3nLEST register.

With the LTES bat, either the frame ttmeout error or response timeout error can be selected.

Do not use the timeout error if response data of 9 bytes or more is to be transmitted or received.
For details on the timeout error, see Section 16.7.6, Error Status.

Timeout error shnhld be disabled for data group communication.

If RLIN3 transitions to LIN reset mode by clearing RLN3nLCUC.OMO to 0 when the timeout function is
used (RLN3nLEDE.FTERE = 1), users should take the procedure shown in Figure 16.4.

16.3.2.11 RLN3nLCUC - LIN Control Register

OMO Bit (LIN Reset)

The OMO bit selects either causing a transition to LIN reset mode or canceling LIN reset mode.

With 0 set, LIN reset mode is caused.

With 1 set, LIN reset mode is canceled.

If RLINS transitions to LIN reset mode by clearing RLN3nLCUC.OMO to 0 when the timeout function is
used (RLN3nLEDE.FTERE = 1), users should take the procedure shown in Figure 16.4.
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16.7 LIN Mode

Table 16.58 Transition Condition for Operation Mode

Operation mode transition

Transition condition

(1) LIN reset mode

LIN mode
- LIM operation mode

LMD bit in RLN3nLMD reqister = 00g or
10g or 11

and

OM1 and OMO bits in RLMN3nLCUC register
=1g

(2} LIN reset mode

LIN mode
- LIN wake-up mode

LMD bit in RLN3nLMD register = 00g or
10g or 11

and

OM1 and OMO bits in RLN3nLCUC register
=01g

(3) LIN mode
2 - LIN operation mode
- LIN wake-up mode

LIN reset mode

OMQO bit in LCUC register = Og

§4) LIN mode + LIN mode OM1 and OMO bits in RLN3nLCUC register
T _UuN operation mode - LIN wake-up mode =01g
(5) LIN mode +» LIN mode OM1 and OMD bits in RLN3nLCUC register

- LIN wake-up mode

- LIM operation mode

=1g

MNote 1.  Transition between LIN operation mode and LIN wake-up mode cannot be made when communication is

going on (when the FTS bit in the RLN3nLTRC reqgister is 1).

Note 2. In LIN mode, if RLIN3 transitions to LIN reset mode by clearing RLN3nLCUC.OMO to 0 when the timeout
function is used (RLN3nLEDE.FTERE = 1 or RLN3nLEDE.TERE =1), users should take the procedure

shown in Figure 16.4. The procedure is to protect a RLIN3 error interrupt and clear a RLIN3 error interrupt request.
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Mask the FLIN 3 emorinterrupt.
(SetEICnEIMKR to 1.7)

Cause a transition to LIN reset mode.
(Clear RLM3nLCUC.OMD to 0}

i
%
4

Check the LIN mode status bit.
RLN3nLMST.OMKMO =10 ?

RLN3nLMST.OMMO = 1
(Mot in reset state)

RLN3nMST.OMKMO =0
(In reset state)

{Processing user reset sequences)

Y

Cancel LIN reset mode.
(Set RLN3nLCUC .OMD to 1)

"

Check the LIN mode status bit.
RLM3nLMST.OMMO =172

RLN3nLMST.OMKO =0

RLN3nLMST.OMMO =1 (In reset state)

(Mot in re=et state) b

Clear the LIN timeout eror ag.
{Clear RLM3nLEST FTER to 0)

A

Clear the RLIN3 emor interrupt request.
(ClearEICn.EIRFn to 0.7

k.

Unmask the RLIN 3 error interrupt.
[Clear EICN.EIMKR to 0. ™)

END

Figure 16.4  LIN reset sequence by clearing RLN3nLCUC.OMO to 0 when the timeout function is used

Note 1. This “n” value means interrupt number. See Section 16.1.4, Interrupt Requests and confirm interrupt numbers of
RLIN3n status interrupt (n = 0 to 5) in Table 16.6. For EICn, refer to Section 6, Interrupts.
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16.7.6 Error Status
16.7.6.1 LIN Master Mode

Table 16.63 Types of Error Statuses in LIN Master Mode

Enable/
Operation mode capable Commu disable Corresponding
Status Error detection condition of error detection nication detection bit
Bit emror The transmitted data and the data on the LIN + LIN operation mode Cancel Enabled BER flag in
bus monitored by the receive pin do not match s LIN wake-up mode RLN3nLEST
e register
Physical « LIN bus is detected to be high level when ¢ LIN operation mode Cancel Enahled PBER flag in
bus error sending a hreak « LIN wake-up mode RLN3nLEST
« LIN bus is detected to be low level when register
sending a break delimiter
# LIN bus is detected to be high level when
sending a wake-up
Timeout A frame or response transmission/reception LIN operation mode Cancel Enabled FTER flag in
error does not terminate within a given time" ™ RLMNZnNLEST
register
Framing In response field reception, a stop bit of each LIN operation mode Cancel Enahled FER flag in
error data byte is low level RLN3nLEST
register
Checksum  In response field reception, the result of LIN operation mode — Disabled CSER flagin
error checksum test gives an error RLN3nLEST
register
Response One of the following conditions occurs in frame  LIN operation mode Cancel Disabled RPER flag in
preparation combined mode during a multi-byte response RLN3nLEST
error reception: register

* The first reception data byte is received after
completion of header fransmission but
before a response transmission/reception
request is set

» The first reception data byte is received after
the completion of previous data group
reception before a transmission/reception
request for another data group is set.

Mote 1. If a bit error is detected, the process is canceled after a stop bit is sent. If a bit ermror is detecied in a non-
data area, such as an inter-byte space, the transmission is canceled immediately after that area. If a bit error
is detected during the transmission of a wake-up, the transmission of the wake-up is canceled after the
ermor-causing bit is sent.

Note 2. In a multi-byte response transmission, bit errors are detected also between data groups.

Note 3. The timeout time depends on the response field data length (the RFDL [3:0] bits in the RLN3nLDFC register)
and the checksum selection (the CSM bit in the RLN3nLDFC register), and this can be calculated according
to the following formula:

[Frame timeout]

On classic selection (when the CSM bit in RLN3nLDFC is 0): Timeout time = 49 + (number of data bytes
+ 1) x 14 [Thif]

On enhanced selection (when the CSM bit in RLN3nLDFC is 1): Timeout time = 48 + (number of data
bytes + 1) = 14 [Thit]

The aforementioned timeout time is a time greater than the TFRAME_MAX of LIN Specification Package

Revision 1.3 on classic selection, or the TFRAME_MAX of LIN Specification Package Revision 2 x on
enhanced selecfion.

[Response timeoui]
Timeout time = (number of data bytes + 1) = 14 [Thit]

Note 4.  If RLIN3 transitions to LIN reset mode by clearing RLN3nLCUC.OMO to 0 when the timeout function is
used (RLN3nLEDE.FTERE = 1), users should take the procedure shown in Figure 16.4.
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8. User’s Manual Update: P1M-E

Section 16 LIN/UART Interface (RLIN3)

16.3 Registers
16.3.2.10 RLN3nLEDE - LIN Error Detection Enable Register

FTERE Bit (Timeout Error Detection Enable)

The FTERE bit enables or disables detection of the frame timeout error or the response timeout etror.
With p set, the frame timeout error or response timeout error 15 not detected.

With 1 set, the frame timeout error or response timeout error 1s detected.

When this bit 1s set to 1, the detection result is indicated in the FTER flag in the RLN3nLEST register.
With the LTES bat, either the frame ttmeout error or response timeout error can be selected.

Do not use the timeout error if response data of 9 bytes or more is to be transmitted or received.

For details on the timeout error, see Section 16.7.6, Error Status.

Timeout error shohld be disabled for data group communication.

If RLIN3 transitions to LIN reset mode by clearing RLN3nLCUC.OMO to 0 when the timeout function is
used (RLN3nLEDE.FTERE = 1), users should take the procedure shown in Figure 16.4.

16.3.2.11 RLN3nLCUC - LIN Control Register

OMO Bit (LIN Reset)

The OMO bit selects either causing a transition to LIN reset mode or canceling LIN reset mode.

With 0 set, LIN reset mode is caused.

With 1 set, LIN reset mode is canceled.

If RLINS transitions to LIN reset mode by clearing RLN3nLCUC.OMO to 0 when the timeout function is
used (RLN3nLEDE.FTERE = 1), users should take the procedure shown in Figure 16.4.
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16.7 LIN Mode

-Table 16.59 Transition Condition for Dpeﬁption Mode

Operation mode transition

Transition condition

(1

LIM reset mode + LIN mode
- LIM operation mode

LMD bit in RLN3nLMD reqister = 00g or
10g or 11

and

OM1 and OMO bits in RLMN3nLCUC register
=1g

(2} LIN reset mode + LIN mode LMD bit in RLN3nLMD register = 00g or
- LIN wake-up mode 10g or 11
and
OM1 and OMO bits in RLN3nLCUC register
=01g
(3) LIN mode + LIN reset mode OMQO bit in LCUC register = Og
2 - LIN operation mode
- LIN wake-up mode
§4) LIN mode + LIN mode OM1 and OMO bits in RLN3nLCUC register
T _UuN operation mode - LIN wake-up mode =01g
{5] LIN mode +» LIN mode OM1 and OMD bits in RLN3nLCUC register
T - LIN wake-up mode - LIM operation mode =1g
MNote 1.  Transition between LIN operation mode and LIN wake-up mode cannot be made when communication is

going on (when the FTS bit in the RLN3nLTRC reqgister is 1).

Note 2. In LIN mode, if RLIN3 transitions to LIN reset mode by clearing RLN3nLCUC.OMO to 0 when the timeout
function is used (RLN3nLEDE.FTERE = 1 or RLN3nLEDE.TERE =1), users should take the procedure

shown in Figure 16.4. The procedure is to protect a RLIN3 error interrupt and clear a RLIN3 error interrupt request.
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Wask the RLIN3 emorinterrupt.
[SetEICNEIMKnto 1.7

Cause a transition to LIN reset mode.
(Clear ALK 3nLCUC.0M0 to 0)

”
-+
r

Check the LIN mode status bit.
RLN3nLMST.OMKMO =07

RLN3nLMST.OMMO = 1
(Mot in re=et state)

RLN3nLMST.OMKMO =0
(In reset state)

L 4

(Processing user reset sequences)

Y

Cancel LIN reset mode.
{Set RLN3nLCUC .OMO to 1)

&

Check the LIN mode status bit.
RLN3nLMST.OMKMO =172

RLN3nLMST.OMMO = 0
RLN3nLMST OMMO = 1 (In reset state)

(Mot in reset state) 9

Clearthe LIN timeout emor lag.
(Clear RLM3nLEST FTER to 0)

v

Clear the RLIN 3 emor interrupt request.
(ClearEICNn.EIRFn to 0. 77)

Y

Unmask the RLIN3 error interrupt.
{Clear EICn.EIMKR ta 0. ™)

END

Figure 16.4 LIN reset sequence by clearing RLN3nLCUC.OMO to 0 when the timeout function is used

Note 1. This “n” value means interrupt number. See Section 16.1.4, Interrupt Requests and confirm interrupt numbers of

RLIN3n status interrupt (n = 0 to 5) in Table 16.7. For EICn, refer to Section 6, Interrupts.
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16.7.6 Error Status
16.7.6.1 LIN Master Mode

Table 16.64 Types of Error Statuses in LIN Master Mode

Enable/
Operation mode capable Commu disable Corresponding
Status Error detection condition of error detection nication detection bit
Bit emror The transmitted data and the data on the LIN + LIN operation mode Cancel Enabled BER flag in
bus monitored by the receive pin do not match s LIN wake-up mode RLN3nLEST
e register
Physical « LIN bus is detected to be high level when ¢ LIN operation mode Cancel Enahled PBER flag in
bus error sending a hreak « LIN wake-up mode RLN3nLEST
« LIN bus is detected to be low level when register
sending a break delimiter
# LIN bus is detected to be high level when
sending a wake-up
Timeout A frame or response transmission/reception LIN operation mode Cancel Enabled FTER flag in
error does not terminate within a given time" ™ RLMNZnNLEST
register
Framing In response field reception, a stop bit of each LIN operation mode Cancel Enahled FER flag in
error data byte is low level RLN3nLEST
register
Checksum  In response field reception, the result of LIN operation mode — Disabled CSER flagin
error checksum test gives an error RLN3nLEST
register
Response One of the following conditions occurs in frame  LIN operation mode Cancel Disabled RPER flag in
preparation combined mode during a multi-byte response RLN3nLEST
error reception: register

* The first reception data byte is received after
completion of header fransmission but
before a response transmission/reception
request is set

» The first reception data byte is received after
the completion of previous data group
reception before a transmission/reception
request for another data group is set.

Mote 1. If a bit error is detected, the process is canceled after a stop bit is sent. If a bit ermror is detecied in a non-
data area, such as an inter-byte space, the transmission is canceled immediately after that area. If a bit error
is detected during the transmission of a wake-up, the transmission of the wake-up is canceled after the
ermor-causing bit is sent.

Note 2. In a multi-byte response transmission, bit errors are detected also between data groups.

Note 3. The timeout time depends on the response field data length (the RFDL [3:0] bits in the RLN3nLDFC register)
and the checksum selection (the CSM bit in the RLN3nLDFC register), and this can be calculated according
to the following formula:

[Frame timeout]

On classic selection (when the CSM bit in RLN3nLDFC is 0): Timeout time = 49 + (number of data bytes
+ 1) x 14 [Thif]

On enhanced selection (when the CSM bit in RLN3nLDFC is 1): Timeout time = 48 + (number of data
bytes + 1) = 14 [Thit]

The aforementioned timeout time is a time greater than the TFRAME_MAX of LIN Specification Package

Revision 1.3 on classic selection, or the TFRAME_MAX of LIN Specification Package Revision 2 x on
enhanced selecfion.

[Response timeoui]
Timeout time = (number of data bytes + 1) = 14 [Thit]

Note 4.  If RLIN3 transitions to LIN reset mode by clearing RLN3nLCUC.OMO to 0 when the timeout function is used
(RLN3nLEDE.FTERE = 1), users should take the procedure shown in Figure 16.4.
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9. User’s Manual Update: E2x-FCC1, E2M

Section 19 LIN/UART Interface (RLIN3)

19.3 Registers

19.3.2 LIN Master Related Registers

19.3.2.10 RLN3nLEDE - LIN Error Detection Enable Register

19.3.2.11

FTERE Bit (Timeout Error Detection Enable)

The FTERE bit enables or disables detection of the frame fimeout error or the response timeout error.
With 0 set. the frame timeout error or response timeout error is not detected.
With 1 set, the frame fimeout error or response fimeout error 1s detected.

When this bat 1s set to 1, the detection result 1s mdicated i the FTER flag in the RIN3nLEST register.
With the LTES bit, either the frame timeout error or response timeout error can be selected.

Do not use the timeout error if response data of 9 bytes or more is o be transmitted or received.
For details on the timeout error. see Section 19.5.3.7, Error Status.

Timeout error should be disabled for data group commmmication.

If RLIN3 transitions to LIN reset mode by clearing RLN3nLCUC.OMO to 0 when the timeout function is used
(RLN3NnLEDE.FTERE = 1), users should take the procedure shown in Figure 19.4.

RLN3nLCUC - LIN Control Register

OMO Bit (LIN Reset)

The OMO bit selects either causing a transition to LIN reset mode or canceling LIN reset mode.
With 0 set, LIN reset mode is caused.
With 1 set, LIN reset mode is canceled.

If RLINS transitions to LIN reset mode by clearing RLN3nLCUC.OMO to 0 when the timeout function is used
(RLN3nLEDE.FTERE = 1), users should take the procedure shown in Figure 19.4.
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19.3.3 LIN Slave Related Registers
19.3.3.9 RLN3nLEDE - LIN Error Detection Enable Register

TERE Bit (Timeout Error Detection Enable)

The TERE bit enables or disables detection of the frame timeout error or the response timeout error.

With 0 set. the frame timeout error or response timeout error is not detected.

With 1 set, the frame timeout error or response timeout error 15 detected.

When this bit is set to 1, the detection result is reflected in the TER flag in the RLIN3nLEST register.

With the LTES bit, erther the frame timeout error or response timeout error can be selected.

The timeout error should not be used in LIN slave mode [auto baud rate] (when the LMD[1:0] bits in the RIN3nl MD
register are “10g7).

Do not use the timeout error if response data of 9 bytes or more is to be transmitted or received.

For details on the timeout error, see Section 18.5.3.7, Error Status.

If RLIN3 transitions to LIN reset mode by clearing RLN3nLCUC.OMO to 0 when the timeout function is used
(RLN3NnLEDE.TERE = 1), users should take the procedure shown in Figure 19.4.

19.3.3.10 RLN3nLCUC - LIN Control Register

OMO Bit (LIN Reset)

The OMO bit selects either causing a transition to LIN reset mode or canceling LIN reset mode.
With 0 set, LIN reset mode.

With 1 set, LIN reset mode is canceled.

It takes 3 peripheral clock cycles + 4 commmumication clock cycles, until the OMMO bit in the
RLN3nL MST register reflects the OMO bit setting in the RLN3nLCUC register.

If RLIN3 transitions to LIN reset mode by clearing RLN3nLCUC.OMO to 0 when the timeout function is used
(RLN3NLEDE.TERE = 1), users should take the procedure shown in Figure 19.4.
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19.5 Operation
19.5.3 LIN Mode

Table 1976  Transifion Condition for Operation Mode

Operation Mode Transition Transition Condition
(1)  LIN reset mode — LIN mode LMD bits in RLN3nLMD register = 00g or 10z or 11s
* |IN operation mode and
OM1 and OMO bits in RLN3nLCUC register = 11g
(2} LIN rezet mode —  LIN mode LMD bits in RLN3nLMD register = 00g or 10z or 11e
* | IN wake-up mode and
OM1 and OMD bits in RLN3nLCUC register = 01s
(3) LIN mode —  LIN reset mode OMD bit in RLN3nLCUC register = O
2 .
* LIN operation mode
* LIN wake-up mode
(4)  LIN mode —  LIN mode OM1 and OMO bits in RLM3nLCUC register = 01z
* #® LIN operation mode & | IN wake-up mode
(5)  LIN mode —  LIN mode OM1 and OMO bits in RLN2nLCUC register = 11z
* * LIN wake-up mode * |IN operation mode

Note 1.  Transifion bebween LIN operation mede and LIN wake-up mode cannct be made when communication is in progress (when
the FTS bit in the RLN3nLTRC register is 1).

Note 2. In LIN mode, if RLIN3 transitions to LIN reset mode by clearing RLN3nLCUC.OMO to 0 when the timeout function is used
(RLN3nLEDE.FTERE = 1 or RLN3nLEDE.TERE =1), users should take the procedure shown in Figure 19.4. The procedure

is to protect a RLIN3 error interrupt and clear a RLIN3 error interrupt request.
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Mask the FLIN 3 emorintermupt.
(SetEICnEIMKN to 1.7)

Cause a transition to LIN reset mode.
(Clear RLN3nLCUC.OMD to 0)

i
<]
r

Check the LIN mode status bit.
RLH3nLMST.OMMO =07

RLN3nLKMST .OKMMO = 1
(Mot in reset state)

RLN3nLMST.OMKMO =0
(In reset state)

{Processing user reset sequences)

Y

Cancel LIN reset mode.
(Set RLN3nLCUC .OMD to 1)

i

Check the LIN mode status bit.
RLN3nLMST.OMMD =172

RLN3nLMST.OMKO =0

RLN3nLMST .OMMO = 4 (In reset state)

(Mot in reset state) b

Clearthe LIN timeout emor flag.
(Clear RLM3nLEST.FTER to 0)

v

Clear the RLIN3 emor interrupt request.
(ClearEICn.EIRFn to 0.7

N

Unmask the RLIN 3 error interrmupt.
[Clear EICN.EIMKR to 0. ™)

END

Figure 19.4 LIN reset sequence by clearing RLN3nLCUC.OMO to 0 when the timeout function is used

Note 1. This “n” value means interrupt number. See Section 19.1.4, Interrupt Requests and confirm interrupt numbers of

RLIN3n status interrupt (n = 0 to 5) in Table 19.6. For EICn, refer to Section 6, Interrupts.
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19.5.3.7 Error Status
(1) LIN Master Mode

Table 1986  Types of Emor Statuses in LIN Master Mode

Enable/
Operation Mode Capable Commun Disable Comesponding
Status Ermor Detection Condition of Ermor Detection ication Detection  Bit
Bit emor The fransmitted data and the data on the LIN #* LIN operation mode Cancel Enabled BER flag in
bus monitored by the receive pin do not match * LIN wake-up mode RLN3nLEST
142 register
Physical ® |IM bus detected a high level when sendinga * LIN operation mode Cancel Enabled PBERflagin
bus ermor break * LIN wake-up mode RLM3nLEST
* LIN bus detected a low level when sending a register
break delimiter
# LIN bus detected a high level when sending a
wake-up
Timeout A frame or response transmiss.ion.frgoeption is LIM operaticn mode Cancel Enabled FTER flag in
error naot completed within a given time*? 4 RLM3nLEST
register
Framing In response field reception, a stop bit of each LIM operaticn mode Cancel Enabled FER flag in
eror data byte is low level RLMN3nLEST
register
Checksum  In response field reception, the result of LIN operation mode — Dizabled CSER flagin
ermor checksum indicates an emor RLN3nLEST
register
Response One of the following conditions occurs in frame LIM operation mode Cancel Dhisabled RPER flag in
preparation separate mode during a multi-byte response RLN3nLEST
ermor receplion: register

* After header transmission is complete, the first
byte of receive data is received before a
response transmission/reception request is
set.

* After the previous data group reception is
complete, the first byte of receive data is
received before a transmission/reception
request for the next data group is set.

Note 1. If a bit error is detected, processing is stopped after a stop bit is sent. If a bit emor is detected in a non-data area, such as an
inter-byte space, the transmission is suspended immediately after the bit which had the emor is sent. If a bit ermor iz detected
during the transmigsion of a wake-up, the transmission of the wake-up is canceled after the emor-causing bit is sent.

Note 2. In @ multi-byte response transmission, kit errors are also detected between data groups.

MNote 3.  The timeout time depends on the response field data length (the RFDL [3:0] bits in the RLN3nLDFC register) and the
checksum selection (the CSM bit in the RLN3nLDFC register), and can be calculated from the following formula.

When the FSM bit in the RLN3nLDFC registers is 1 (frame separation mode), the timeout time is that for eight bytes until the
RTS bit of the RLN3nLTRC register is set. Once the RTS bit is set, the timeout time is re-set to the time based on the
response field data length (the RFDL[3:0] bits in the RLN3nLDFC register).

[Frame timeout]

When classic i selected (when the CSM bit in RLM3nLDFC is 0): Timeout time = 49 + (number of data bytes + 1) x 14 [Thif]
When enhanced is selected (when the CSM bit in RLN2nLDFC is 1) Timeout ime = 48 + (number of data bytes + 1) x 14
[Thit]

The aforementioned timeout time is a time longer than the TFRAME_MAX of LIM Specification Package Revision 1.3 when
classic is selected, or the TFRAME_MAX of LIN Specification Package Revision 2.x when enhanced is selected.
[Response timeout]

Timeout time = {number of data bytes + 1) x 14 [Thif]

When an error is detected, the timeowut emor detection function stops.

Note 4.  If RLIN3 transitions to LIN reset mode by clearing RLN3nLCUC.OMO to 0 when the timeout function is used
(RLN3nLEDE.FTERE = 1), users should take the procedure shown in Figure 19.4.
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(2) LIN Slave Mode

Table 1987  Types of Error Statuses in LIN Slave Mode

Operation Mode Capable Enable/Disable
Status Emor Detection Condition of Ermmor Detection Communication Detection Corresponding Bit
Bit ermor The transmitted data and the data on the LIN # LIN operation mode Cancel Enabled BER flag in
bus monitored by the receive pin do not » LIN wake-up mode RLM3InLEST
match™ register

Timeout A frame or response transmission/reception is LIM operation mode Cance] Enabled TER flag in

J— not completed within a given time"® "6 RLN3nLEST

register
Framing In frame reception, a stop bit of each data byte  LIM operation mode Cancel Enabled FER fiag in
o is low level RLNInLEST

register
Sync field If the width of the break low level is greater tham  LIM operation mode Cance] Enabled™ SFER flag in

&mor the width set by the LBLT bit in the RLN3nLBFC RLNInLEST

register and the sync field is not 554 register

Checksum  In response field reception, the result of LIM operation mode —'E Disabled CSER flag in

&mor checksum indicates an emor RLMNInLEST

register
ID pparity If the recsived ID parity bit does not match the  LIN operation mode Cancsl Enabled IPER flag in
&mor value that is automatically calculated by the RLNInLEST
LINFUART interface register
Response » After the reception of a header, response LIM operation mode Cancel Disabled RPER flag in
preparation o aration is not completed in time before RLN3nLEST
smar the first byte of recaption data is received ragister
# In multi-byte response recaption, the reception
preparation for the next data group is not
completed in time before the first byte of the
mext data group reception data is received.

Note 1. If a bit error is detected, processing is stopped after a stop bit is sent. If a bit emor is detected in a non-data area, such as an
inter-byte space, the fransmission is suspended immediately after the bit which had the emor is sent. If 2 bit emor is detected
during the transmission of a wake-up, the transmizsion of the wake-up is canceled after the error-causing bit is sent.

Note 2. In a multi-byte response transmission, bit errors are also detected between data groups.

Note 3. The timeout time depends on the response field data length (the RFDL [2:0] bits in the RLN3nLDFC register) and the
checksum selection (the LCS bit in the RLM3nLDFC register), and thiz can be calculated according to the following formula.
The timeout period until the RTS or LNRR bit of the RLN3nLTRC register is set is 8 data bytes. When the RTS bit is set, the
timeout time is reset to the time based on the response field data length (RFDL[3:0] bits of the RLN3nLDFC register). When
the LNRR bit is set, the timeout function stops.

[Frame timeout]

When classic is selected (when the LCS bit in RLN3nLDFC is 0): Timeout fime = 49 + (number of data bytes + 1) x 14 [Thit]
When enhance is selected (when the LCS bit in RLN3nLDFC is 1) Timeout time = 48 + (number of data bytes + 1) x 14 [Thit]
The aforementioned timeout time is a time longer than the TFRAME_MAX of LIM Specification Package Revision 1.3 when
classic is selected, or the TFRAME_MAX of LIN Specification Package Revision 2.x when enhanced is selected.

[Response timeout]

Timeout time = (number of data bytes + 1) x 14 [Thif]

When an emor is detected, imeout emor detection function stops.

MNote 4. Only reflection of the result to the SFER flag can be enabledidisabled. Ermor detection cannot be enabled/disabled.

MNote 5. Checksum judgment is performed upon completion of response frame reception. In case of an emor, the successiul receplion
flag is not set to 1.

Note 6.  If RLIN3 transitions to LIN reset mode by clearing RLN3nLCUC.OMO to 0 when the timeout function is used

(RLN3NnLEDE.TERE = 1), users should take the procedure shown in Figure 19.4.
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10. User’s Manual Update: E2x-FCC2, E2UH, E2H

Section 20 LIN/UART Interface (RLIN3)

20.3 Registers

20.3.2 LIN Master Related Registers

20.3.2.10 RLN3nLEDE - LIN Error Detection Enable Register

20.3.2.11

FTERE Bit (Timeout Error Detection Enable)

The FTERE bit enables or disables detection of the frame timeout error or the response fimeout error.
With 0 set, the frame timeout error or response timeout error is not detected.
With 1 set, the frame timeout error or response timeout error is detected.

When this bit is set to 1, the detection result is indicated in the FTER flag in the RIN3nLEST register.
With the LTES bit, erther the frame timeout error or response fimeout error can be selected.

Do not use the timeout error if response data of @ bytes or more 1s to be transmitted or received.
For details on the timeout error, see Section 20.5.3.7, Error Status.
Timeout error should be disabled for data group commumcation.

If RLIN3 transitions to LIN reset mode by clearing RLN3nLCUC.OMO to 0 when the timeout function is used
(RLN3nLEDE.FTERE = 1), users should take the procedure shown in Figure 20.4.

RLN3nLCUC - LIN Control Register

OMO0 BEit (LIN Reset)

The OMO bit selects either causing a transition to LIN reset mode or canceling LIN reset mode.
With 0 set, LIN reset mode 1s cansed.
With 1 set. LIN reset mode is canceled.

If RLINS transitions to LIN reset mode by clearing RLN3nLCUC.OMO to 0 when the timeout function is used
(RLN3nLEDE.FTERE = 1), users should take the procedure shown in Figure 20.4.
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20.3.3 LIN Slave Related Registers
20.3.3.9 RLN3nLEDE - LIN Error Detection Enable Register

TERE Bit (Timeout Error Detection Enable)

The TERE bit enables or disables detection of the frame timeout error or the response timeout error.

With 0 set, the frame timeout error or response fimeout error 1s not detected.

With 1 set, the frame timeout efrror or response timeout error is detected.

When this bit 1s set to 1, the detection result 1s reflected in the TER flag m the RLN3nl EST register.

With the LTES bit, either the frame timeout efror or response timeout error can be selected.

The timeout error should not be used in LIN slave mode [auto baud rate] (when the LMD[1:0] bits in the RLN3nlMD
register are “1057).

Do not use the titmeout error if response data of @ bytes or more 1s to be transmuited or recetved.

For details on the timeout error, see Section 20.5.3.7, Error Status.

If RLIN3 transitions to LIN reset mode by clearing RLN3nLCUC.OMO to 0 when the timeout function is used
(RLN3NnLEDE.TERE = 1), users should take the procedure shown in Figure 20.4.

20.3.3.10 RLN3nLCUC - LIN Control Register

OMO0 BEit (LIN Reset)

The OMO bit selects either causing a transition to LIN reset mode or canceling LIN reset mode.

With 0 set. LIN reset mode.

With 1 set. LIN reset mode is canceled.

It takes 3 peripheral clock cycles + 4 communication clock cycles, until the OMMAO bit in the
RLN3nLMST register reflects the OMO bit sefting in the RLN3nl.CUC register.

If RLIN3 transitions to LIN reset mode by clearing RLN3nLCUC.OMO to 0 when the timeout function is used
(RLN3NnLEDE.TERE = 1), users should take the procedure shown in Figure 20.4.
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20.5 Operation
20.5.3 LIN Mode

Table 20,77 Transition Condition for Operation Mode

Operation Mode Transition Transition Condition
(1)  LIN reset mode —  LIN mode LMD bits im RLN3nLMD register = 00z or 10z or 11g
* |IN operation mode and
OM1 and OMD bits in RLN3nLCUC register = 11g
(2) LIN reset mode —+  LIN mode LMD bits in RLMN3nLMD reqgister = D0z or 10z or 11s
* | IN wake-up mode and
OM1 and OMD bits in RLN3nLCUC register = 01a
(3) LIN mode —  LIN reset mode OMO bit in RLN3nLCUC register = Oa
*2

® |IN operation mode
* LIN wake-up mode

(4) LIN mode —  LIN mode OM1 and OMD bits in RLN3nLCUC register = 01g
- #* LIN operation mode * |IN wake-up mode
(5) LIN mode —  LIN mode OM1 and OMD bits in RLN3nLCUC register = 11g
* * LIN wake-up mode * | IN operaticn mode

Note 1. Transition between LIN operation mode and LIN wake-up mode cannot be made when communication is in progress (when
the FTS bit in the RLN2nLTRC registeris 1).

Note 2. In LIN mode, if RLIN3 transitions to LIN reset mode by clearing RLN3nLCUC.OMO to 0 when the timeout function is used
(RLN3nLEDE.FTERE = 1 or RLN3nLEDE.TERE =1), users should take the procedure shown in Figure 20.4. The procedure

is to protect a RLIN3 error interrupt and clear a RLIN3 error interrupt request.
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Mask the FLIN 3 emorintermupt.
(SetEICnEIMKN to 1.7)

Cause a transition to LIN reset mode.
(Clear RLN3nLCUC.OMD to 0)

i
<]
r

Check the LIN mode status bit.
RLH3nLMST.OMMO =07

RLN3nLKMST .OKMMO = 1
(Mot in reset state)

RLN3nLMST.OMKMO =0
(In reset state)

{Processing user reset sequences)

Y

Cancel LIN reset mode.
(Set RLN3nLCUC .OMD to 1)

i

Check the LIN mode status bit.
RLN3nLMST.OMMD =172

RLN3nLMST.OMKO =0

RLN3nLMST .OMMO = 4 (In reset state)

(Mot in reset state) b

Clearthe LIN timeout emor flag.
(Clear RLM3nLEST.FTER to 0)

v

Clear the RLIN3 emor interrupt request.
(ClearEICn.EIRFn to 0.7

N

Unmask the RLIN 3 error interrmupt.
[Clear EICN.EIMKR to 0. ™)

END

Figure 20.4 LIN reset sequence by clearing RLN3nLCUC.OMO to 0 when the timeout function is used

Note 1. This “n” value means interrupt number. See Section 20.1.4, Interrupt Requests and confirm interrupt numbers of

RLIN3n status interrupt (n = 0 to 7) in Table 20.7. For EICn, refer to Section 6, Interrupts.
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20.5.3.7 Error Status

(1) LIN Master Mode

Table 20.87  Types of Error Statuses in LIN Master Mode

Enabile/
Operation Mode Capable  Commun Disable Comesponding
Status Error Detection Condition of Emor Detection ication Detection Bit
Bit ermor The transmitted data and the data on the LIN & LIN operation mode Cancel Enabled BER flag in
bus monitored by the receive pin do not match * LN wake-up mode RLMN3nLEST
1,42 -
register
Phiysical # LIN bus detected a high level when sending a  * LIN operation mode Cancel Enabled FPBER flag in
bus error break * LIN wake-up mode RLMN3nLEST
* LIM bus detected a low level when sending a register
break delimiter
® LIMN bus detected a high level when sending a
wake-up
Timeout A frame or response transmission/reception is LIN operation mode Cancel Enabled FTER flag in
emor not completed within a given time** ™ RLM3nLEST
register
Framing In response field reception, a stop bit of each LIN operation mode Cancel Enabled FER flag in
eror data byte is low level RLMN3nLEST
register
Checksum  In response field reception, the result of LIM operation mode — Dhisabled CSER flag in
ermor checksum indicates an emor RLMN3nLEST
register
Response One of the following conditions occurs in frame LIM operation mode Cancel Dhisabled RPER flag in
preparafion separate mode during a multi-byte response RLMN3nLEST
eror reception: register
* After header transmission is complete, the first
byte of receive data is received before a
response transmission/reception request is
sef.
* After the previous data group reception is
complete, the first byte of receive data is
received before a transmissionfreception
request for the next data group is set.

Mote 1. If a bit emmor is detected, processing is stopped after a stop bit is sent. If a bit emor iz detected in a non-data area, such as an
inter-byte space, the fransmission is suspended immediately after the bit which had the emor is sent. If a bit error is detected
during the transmigsion of a wake-up, the fransmission of the wake-up is canceled after the emor-causing bit is sent.

Note 2. In a multi-byte respense transmission, kit errors are also detected between data groups.

Note 3.  The timeout time depends on the response field data length (the RFDL [3:0] bits in the RLN3nLDFC register) and the

Note 4.

checksum selection (the CSM bit in the RLN3nLDFC register), and can be calculated from the following formula.

When the FSM kit in the RLN3nLDFC registers is 1 (frame separation mode), the timeout time is that for eight bytes until the
RTS bit of the RLN3nLTRC register is set. Once the RTS bit is set, the timeout time is re-set to the time based on the
response field data length (the RFDL[3:0] bits in the RLN3nLDFC register).

[Frame timeout]

When classic is selected (when the CSM bit in RLN3nLDFC is 0): Timeout time = 49 + (number of data bytes + 1) = 14 [Thif]
When enhanced iz selected (when the CSM bit in RLN3nLDFC is 1) Timeout time = 48 + (number of data bytes + 1) x 14
[Thit]

The aforementionad timeout time iz a time longer than the TFRAME_MAX of LIN Specification Package Revision 1.3 when
classic is selected, or the TFRAME_MAX of LIN Specification Package Revision 2.x when enhanced is selected.
[Response timeout]

Timeout time = (number of data bytes + 1) x 14 [Thit]

When an emor is detected, the timeout error detection function stops.

If RLIN3 transitions to LIN reset mode by clearing RLN3nLCUC.OMO to 0 when the timeout function is used
(RLN3nLEDE.FTERE = 1), users should take the procedure shown in Figure 20.4.
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(2) LIN Slave Mode

Table 20,88  Types of Error Statuses in LIN Slave Mode

Operation Mode Capable Enable/Disable

Status Emmor Detection Condition of Emor Detection Communication Dietection Comesponding Bit

Bit ermor The transmitted data and the data on the LIN & LIN operation mode Cancel Enabled BER flag in
bus monitored by the receive pin do not o LIN wake-up mode RLM3InLEST
match*1=2 register

Timegut A frame or response transmission/reception is LIM operation mode Cancel Enabled TER fiag in

smar not completed within a given time"® "6 RLM3nLEST

register
Framing In frame reception, a stop bit of each data byte  LIM operation mode Cancel Enabled FER flag in
ermor is low level RLMNInLEST
register
Sync field If the width of the break low level is greater than  LIM operation mode Cancel Enabled™ SFER flag in
armor the width set by the LBLT bit in the RLMN3nLBFC RLMNInLEST
register and the sync field is not 554 register
Checksum  In response field reception, the result of LIM operation mode — Disabled CSER flag in
ermor checksumn indicates an emor RLMNInLEST
register
ID parity If the received ID parity bit does not match the  LIM operation mode Cancel Enabled IPER flag in
armor value that is automatically calculated by the RLMNInLEST
LINFUART interface register
Response s After the reception of a header, response LIN operation mode Cancel Disabled RPER flag in
preparsfion o arstion is not completed in time before RLM3nLEST
mer the first byt of reception data is received register
# In multi-byte response reception, the reception
preparation for the nest data group is not
completed in time before the first byte of the
next data group reception data is received.

Note 1. If a bit ermor is detected, processing is stopped after a stop bit is sent. If a bit emor is detected in a non-data area, such as an
inter-byte space, the transmission is suspended immediately after the bit which had the eror is sent. If a bit emor is detected
during the transmission of a wake-up, the transmission of the wake-up is canceled after the ermor-causing bit is sent.

Note 2. In a multi-byte response transmission, bit errors are also detected between data groups.

Note 3. The fimeout ime depends on the response field data length (the RFDL [3:0] bits in the RLN3nLDFC register) and the
checksum selection (the LCS bit in the RLN3nLDFC register), and this can be calculated according to the following formula.
The timeowt peried until the RTS or LMRR bit of the RLN3nLTRC register is set is 8 data bytes. When the RTS bit is set, the
timeout time is reset to the time based on the response field data length (RFDL[3:0] bits of the RLN3nLDFC register). When
the LNRR bit is set, the timeout function stops.

[Frame timeout]

When classic is selected (when the LCS bit in RLN3nLDFC is 0): Timeout time = 49 + (number of data bytes + 1) x 14 [Thii]
When enhance is selected (when the LCS bit in RLN3nLDFC is 1): Timegut time = 48 + (number of data bytes + 1) x 14 [Thit]
The aforementioned timeout time is a time longer than the TFRAME_MAX of LIMN Specification Package Revision 1.3 when
clagsic is selected, or the TFRAME_MAX of LIN Specification Package Revision 2.x when enhanced is selected.

[Response timeout]

Timeout time = (number of data bytes + 1) x 14 [Thit]

When an error is detected, timeout ermor detection function stops.

Note 4. Only reflection of the result to the SFER flag can be enabledidisabled. Error detection cannot be enabled/disabled.

Note 5. Checksum judgment is performed upon completion of response frame reception. In case of an emor, the suceessful reception
fiag is not set to 1.

Note 6.  If RLIN3 transitions to LIN reset mode by clearing RLN3nLCUC.OMO to 0 when the timeout function is used

(RLN3nLEDE.TERE = 1), users should take the procedure shown in Figure 20.4.
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11. User’s Manual Update: U2A-EVA, U2A16, U2A8, U2A6

Section 21 LIN/UART Interface (RLIN3)

21.3 Registers

21.3.2 LIN Master Related Registers

21.3.2.10 RLN3nLEDE - LIN Error Detection Enable Register

FTERE Bit (Timeout Error Detection Enable)

The FTERE it enables or disables detection of the frame timeout error or the response timeout error.
With 0 set. the frame fimeout erTor of response fimeout efrof is not detected.
With 1 set. the frame fimeout error or response timeout error is detected.

When this bit is set to 1, the detection result is indicated in the FTER. flag in the RLN3nLEST register.
With the LTES bit, either the frame fimeout error or response timeout error can be selected.

Do not use the timeout error if response data of 9 bytes or more is to be transmitted or received.

For details on the timeout error, see Section 21.4.4.7, Error Status.

If RLINS transitions to LIN reset mode by clearing RLN3nLCUC.OMO to 0 when the timeout function is
used (RLN3nLEDE.FTERE = 1), users should take the procedure shown in Figure 21.4.

21.3.2.11 RLN3nLCUC - LIN Control Register

OMO Bit (LIN Reset)

The OMO bit selects either causing a transition to LIN reset mode or canceling LIN reset mode.

With 0 set, LIN reset mode.

With 1 set, LIN reset mode is canceled.
If RLIN3 transitions to LIN reset mode by clearing RLN3nLCUC.OMO to 0 when the timeout function is
used (RLN3nLEDE.FTERE = 1), users should take the procedure shown in Figure 21.4.
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21.3.3 LIN Slave Related Registers
21.3.3.9 RLN3nLEDE - LIN Error Detection Enable Register

TERE Bit (Timeout Error Detection Enable)

The TERE bit enables or disables detection of the frame timeout error or the response timeout error.
With 0 set. the frame timeout error or response timeout error is not detected.

With 1 set, the frame fimeouf error or response timeout error 15 detected.

When this bit is set to 1. the detection result is reflected in the TER flag in the RIN3nl EST register.
With the LTES tat, etther the frame fimeout error or response timeout error can be selected.

The timeout error should not be used in LIN slave mode [auto baud rate] (when the LMD[1:0] bits in
the RIN3Inl MD register are “10g7).

Do not use the timeout error if response data of 9 bytes or more is to be transmitted or received.

For details on the timeout error, see Section 21.4.4.7, Error Status.

If RLINS transitions to LIN reset mode by clearing RLN3nLCUC.OMO to 0 when the timeout function is
used (RLN3nLEDE.TERE = 1), users should take the procedure shown in Figure 21.4.

21.3.3.10 RLN3nLCUC - LIN Control Register

OMO BEit (LIN Reset)

The OMOD bat selects either causing a transition to LIN reset mode or canceling LIN reset mode.

With 0 set. LINUART interface enters LIN reset mode.

With 1 set. LIN reset mode of LIN/UART inferface 1s canceled.

If RLINS transitions to LIN reset mode by clearing RLN3nLCUC.OMO to 0 when the timeout function is
used (RLN3nLEDE.TERE = 1), users should take the procedure shown in Figure 21.4.
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21.4 Operation
21.4.4 LIN Mode

Table 21.79 Transition Condition for Operation Mode

Operation Mode Transition Transition Condition
(1) | LIN reset mode —| LIN mode LMD bits in RLN3nLMD register = 00g or
* LIN operation mads 10g or Mg
and
OM1 and OMD bits in RLN3nLCUC register
=11g
(2) | LIN reset mode —| LIN mode LMD bits in RLN3nLMD register = 00g or
* LIN wake-up mode 10g or 11g
and
OM1 and OMD bits in RLN3nLCUC register
=01g
{(3) | LIN mode —+| LIM reset mode OMO bit in RLN3nLCUC register = 0g
2 » LIM operation mode
» LIN wake-up mode
(4) | LIN mode —| LIN mode OM1 and OMO bits in RLN2nLCUC register
1 =
* + LIM operation mode + |IN wake-up mode =01g
[?] LIN mode —| LIN mode OM1 and OMO bits in RLN2nLCUC register
* * LIM wake-up mode * LIN operafion maode =11g

Motz 1.  Transition between LIN operation mode and LIN wake-up mode cannot be made when communication is in
progress (when the FTS bit in the RLN3nLTRC register is 1).

Note 2. In LIN mode, if RLIN3 transitions to LIN reset mode by clearing RLN3nLCUC.OMO to 0 when the timeout
function is used (RLN3nLEDE.FTERE = 1 or RLN3nLEDE.TERE =1), users should take the procedure
shown in Figure 21.4. The procedure is to protect a RLIN3 error interrupt and clear a RLIN3 error interrupt

request.
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Mask the FLIN 3 emorintermupt.
(SetEICnEIMKN to 1.7)

Cause a transition to LIN reset mode.
(Clear RLN3nLCUC.OMD to 0)

i
<]
r

Check the LIN mode status bit.
RLH3nLMST.OMMO =07

RLN3nLKMST .OKMMO = 1
(Mot in reset state)

RLN3nLMST.OMKMO =0
(In reset state)

{Processing user reset sequences)

Y

Cancel LIN reset mode.
(Set RLN3nLCUC .OMD to 1)

i

Check the LIN mode status bit.
RLN3nLMST.OMMD =172

RLN3nLMST.OMKO =0

RLN3nLMST .OMMO = 4 (In reset state)

(Mot in reset state) b

Clearthe LIN timeout emor flag.
(Clear RLM3nLEST.FTER to 0)

v

Clear the RLIN3 emor interrupt request.
(ClearEICn.EIRFn to 0.7

N

Unmask the RLIN 3 error interrmupt.
[Clear EICN.EIMKR to 0. ™)

END

Figure 21.4 LIN reset sequence by clearing RLN3nLCUC.OMO to 0 when the timeout function is used

Note 1. This “n” value means interrupt number. See Section 21.1.4, Interrupt Requests and Error Notifications and confirm
interrupt numbers of RLIN3n interrupt or RLIN3n status interrupt (n = 0 to 23) in Table 21.7 in accordance with the value
of RLN3nLMD.LIOS. For EICn, refer to Section 6, Interrupts.
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21.4.4.7 Error Status

(1) LIN Master Mode

Table 21.89 Types of Error Statuses in LIN Master Mode

Operation Mode Enable/
Capable of Error Commu | Dizsable Corresponding
Status Error Detection Condition Detection nication | Detection | Bit
Bit emor The transmitted data and the data on the LIN » LIMN operation mode Cancel Enabled BER flag in
b1us manitored by the receive pin do not match * LIN wake-up mode RLN InLEST
ala register
Physical » LIM bus detected a high level when sending » LIMN operation mode Cancel Enabled PBER flag in
bus error a break * LIN wake-up mode RLN 3nLEST
+ LIM bus detected a low level when sending a register
break delimiter
* LIMN bus detected a high level when sending
a wake-up
Timeout A frame or response tranwnission.frgception i= LIM operation mode Cancel Enabled FTER flag in
efror nat completed within a given time* RLM3nLEST
regisier
Framing In response field reception, a stop bit of each LIM operation mode Cancel Enabled FER flag in
efror data byte is low level RLM3nLEST
register
Checksum | In response field reception, the result of LIM operafion mode — Disabled CSER flag in
efTor checksum indicates an emor RLM3nLEST
register
Response One of the following conditions cccurs in frame | LIN operafion mode Cancel Disabled RPER flag in
preparation | separate mode during a multi-byte response RLN3nLEST
error reception register
» After header transmission is complete, the
first byte of receive data is received before a
response transmission/reception request is
set.
+ After the previous data group reception is
complete, the first byte of receive data is
received before a transmission/reception
request for the next data group is set.

Mote 1.

Mote 2.
MNote 3.

Note 4.

If a bit error is detected, processing is stopped after a stop bit is sent. If a bit error is detected in a non-data
area, such as an inter-byte space, the transmission is suspended immediately after the bit which had the
error is sent. If a bit error is detected during the transmission of a wake-up, the transmissicn of the wake-up
iz canceled after the ermor-causing bit is sent.

In a multi-byte response transmission, bit emors are also detected between data groups.

The timeout time depends on the response field data length (the RFDL [3:0] bits in the RLN3nLDFC register)
and the checksum selection (the CSM bit in the RLN3nLDFC register), and can be calculated from the
following formula.

When the FSM bitin the RLN3nLDFC register is 1 (frame separation mode), the timeout time is that for eight
bytes until the RTS bit of the RLN2nLTRC register is set. Once the RTS bit is set, the timeout fime is re-set
to the time based on the response field data length (the RFDL[3.0] bits in the RLN3nLDFC register).

[Frame timeout]

When classic checksum is selected (when the CSM bit in RLN3nLDFC is 0): Timeout time = 49 + (number
of data bytes + 1) = 14 [Thif]

When enhanced checksum is selected (when the CSM bit in RLMN3nLDFC is 1) Timeout time =

48 + (number of data bytes + 1) = 14 [Thit]

The aforementioned timeout time is a time longer than the TFRAME_MAX of LIN Specification Package
Revision 1.3 when classic checksum is selected, or the TFRAME_MAX of LIN Specification Package
Revwision 2.x when enhanced checksum is selected.

[Response timeout]

Timeout time = (number of data bytes + 1) = 14 [Thit]

When an ermror is detected, the timeout ermor detection function stops.

If RLINS transitions to LIN reset mode by clearing RLN3nLCUC.OMO to 0 when the timeout function is
used (RLN3nLEDE.FTERE = 1), users should take the procedure shown in Figure 21.4.
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(2) LIN Slave Mode

Table 21.90 Types of Error Statuses in LIN Slave Mode

Operation Mode Enable!
Capable of Error Disable Cormesponding
Bit ermor The transmitted data and the data omn the LIN * LIMN operation mode | Cancel Enabled BER flag in
bus monitored by the receive pin do not match®! s LIM wake-up mode RLMNInLEST
2 register
Timeout Aframe or response fransmission/reception is LIM operation mode Cancel Enabled TER flag in
emor not completed within a given time™ © RLN3InLEST
register
Framing In frame reception, a stop bit of each data byte | LIN operation mode Cancel Enabled FER flag in
emor is lowr lewel RLMNInLEST
register
Symc field If the width of the break low level is greater than | LIN operation mode Cancel Enabled * SFER flag im
emor the width st by the LBLT bit in the RLM3nLBFC RLM3InLEST
register and the sync field is not 55y register
Checksum | In response field reception, the result of LIM operation mode -5 Disabled CSER flag in
emor checksum indicates an emor RLMNInLEST
register
ID parity If the received ID parity bit does not match the LIM operation mode Cancel Enabled IPER flag im
emor value that is automatically calculated by the LING RLN3InLEST
LART imterface register
Response »  After the reception of a header, response | LIM operation mode Cancel Disabled RPER flag in
preparation preparation is not completed in time RLN3nLEST
emor before the first byte of reception data is register
received.
*  [n muli-byte response reception, the
reception preparation for the next data
group is not completed in time before the
first byte of the next data group reception
data is received.

If a bit error iz detected, processing is stopped after a stop bit is sent. If a bit error is detected in a non-data
area, such as an inter-byte space, the transmission is suspended immediately after the bit which had the
error is sent. If a bit error iz detected during the transmission of a wake-up, the transmission of the wake-up

In & multi-byte response transmission, bit emors are also detected between data groups.

The timeout time depends on the respoense field data length (the RFDL [3:0] bits in the RLN3nLDFC register)
and the checksum selection {the LTS bit in the RLN3nLDFC register), and this can be calculated according
to the following formula. The timeout peried uniil the RTS or LNRR bit of the RLM3nLTRC register is set is
B data bytes. When the RTS bit is set, the imeout time is reset to the time based on the response field data
length (RFDL[3:0] bits of the RLN3nLDFC register). When the LMRR bit is set, the timeout function stops.

When classic is selected (when the CSM bit in RLN3nLDFC is 0): Timeouttime = 49 + (number of data bytes

When enhanced is selected (when the CSM bit in RLM3nLDFC is 1): Timeout time = 48 + (number of data

The aforementioned timeout time i a time longer than the TFRAME_MAX of LIN Specification Package
Revisicn 1.3 when classic is selected, or the TFRAME_MAX of LIN Specification Package Revision 2.x

When an error is detected, imeout emor detection function stops.

Only refiection of the result to the SFER flag can be enabled/disabled. Error detection cannot be enabled!

Checksum judgment is performed upon completion of response frame reception. In case of an ermror, the

Mote 1.

iz canceled after the error-causing bit is sent.
MNote 2.
Mote 3.

[Frame timeout]

+ 1) = 14 [Thit]

bytes + 1) = 14 [Thit]

when enhanced is selected.

[Response timeout]

Timeout time = {(number of data bytes + 1) = 14 [Thit]
Mote 4.

disabled.
Mote 5.

suceessful reception flag is not set to 1.
Note 6.

If RLIN3 transitions to LIN reset mode by clearing RLN3nLCUC.OMO to 0 when the timeout function is
used (RLN3nLEDE.TERE = 1), users should take the procedure shown in Figure 21.4.
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12. Judgement Flow

(A)

Is LIN mode used ?

(B)

Is the timeout function used ?
(RLN3NLEDE.FTERE = 1 ? @LIN master)
(RLN3NLEDE.TERE =1 ? @LIN slave)

(©)

Does the RLIN3 transition to LIN reset mode by clearing
RLN3nLCUC.OMO to 0 ?

( Applicable )( NotAp‘F;Iicable )
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