RENESAS FINr—a/—t

RL78/F23, F24 RO1ANG626JJ0100
LN X L—JBEREFIE EAR) 2023.0930
BEE

A7 TVr— 3>/ — bTIlE. RL78/F23, F24 @ LINJUART 2 a—)L (LF. RLIN3) O LIN #{S#
BEE. AL—TJ - E—FCHEALLBEOREFIEEHALET,

FERAFHICE>TE, K7TUS—23 0/ — FTHETIHLEBENRLIGEENHYEFT, BEREI
TREFBERBL T EEL, £, RLIN3 OB/ O vy, BYAAKECHFBEIVT CERAYT HIH
BDL—HF—XTZa7)L N—FITT7HwRTHEREL TS,

WRTINA R
«  RL78/F23, F24

R01AN6626JJ0100 Rev.1.00 Page 1 of 41



RL78/F23, F24 LINR L—JBEREFIE CEAR)

BX

1. LIN R L B T R oo 3
11 LIN R L B E B B I oo 3
1.2 LIN R R T B 0 e e 4
1.8 B T D S R oo e ettt 5
2. LIN R L T B B B oo nnnnnnnnnnnnnnnn 8
2.0 LIN R L B BB TR B oo e e e e e e e e e e e e e e e 8
2.2 LIN T m aD B A D T e e 10
2.3 LIN R L T B B RBE E S R oo e 12
3. LIN R L T B E R T A 7N et 13
Bl BIB ottt 13
32 RS A NAPIBEEL [PUDIC]....o oottt en e 15
321 LIN R LT = B e BB oottt 15
I B (NI S Ty [V - [ <1 16
KB T NI QD B N Y 4= = 0SSOSR 17
B2 R B IBB A I et 18
KX (NI SVt A I o 0 Byt B L 2 — 5 L SRS 19
326 LIN R LT = LRI R B B oottt ettt ettt ee et ee e 20
327 LIN R L =T = LRI R B B oo 21
328 LIN R L =T = LRI R LEEIR oo ettt ettt ettt 22
33  FSA/NREBRIEL [PriVALE]....ooeeeeeeeeeeceeeeeee ettt n e en e aeans 23
TR TR T IR N0 el N -1 RSSO 23
I W N[O 7N - L LU UUUSURPRRRN 24
B3.3.3  LIN A U b o B RBR oo, 25
KR I I B NI e B I e % =25 26
KR B [N 2 s By sy o A e N5 2SR 27
I - | B 1 . USRS SRR 28
341 LIN R LT T TR A RMIR oottt ettt et e et e e eee e 28
342 LIN R L= o T D A I e 30
343 LINRL—T - RT—B R = TT—EYRAFIIR et 31
344 LINARL—T -t x A 0T 0 TEIY AFFIE oottt ettt s 32
IR ey o B 1 1Y o | TSSO UTRT T 33
I B e B 1= < = SRS 33
35,2 A A B E T T B I AP oo 34
353 LR RIEETE TBENBIE AP .ottt ettt ettt 35
354 LR RBIETE THBEIBEE AP .o oottt ettt 36
355 IO Ty T EBEIETE T IR AP oo 37
356 I A T T E BB T B AR AP . oot 38
4. LIN/JUART B a—JL (RLINS) B R aBR ettt 39
B B B R e, 40
BB R A E oo 41
RO1AN6626JJ0100 Rev.1.00 Page 2 of 41

2022.09.30 RENESAS



RL78/F23, F24 LINR L—JBEREFIE CEAR)

1. LIN RL—TJ@EELH

11 LINRL—JREFRASHE
A7 TYUr—30 /) —FTHEAT B LN A L— T BIENEAEHEEUTIZRLES,

% 1-1 LIN Slave Mode Usage Conditions

HE B
CPU/peripheral hardware clock frequency (fcik) 40 MHz
LIN clock source (fuiN) feik
LIN Y 7L T—8 HAOtF P13/LTXDO
LIN U 7 ILT—42 A HimF P14/LRXDO0
R—L—Fk 19200 bps
LIN mode LIN Slave mode (Fixed baud rate or auto baud rate)
LNRIE/ A4 XT1)L4 LB
LIN Z1Y) A INTLINOTRM, INTLINORVC, INTLINOSTA, INTLINOWUP
FrvIHLEALT Classic checksum or Enhanced checksum (User selected)
IS—BH Bit error B
(LIN slave mode) | Frame/Response timeout error | Auto baud rate mode: fExf
Fixed baud rate mode: H%f

Framing error E%h

Sync field error E%h

Checksum error E%h

ID parity error A%

Response preparation error %
Number of bytes in frame's data field 0 to 8 bytes
Response space 1 Tbit
Inter-byte space 1 Tbit
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LINRL—JBIEREFIE EALR)

1.2 LIN R b —% 355
LINTRE - AL—TREDRy hT—S & EUTISRLES,

Master

v

TXD
RXD <—

Transceiver

LIN bus

—————— —— —— —— — —— —— — — —

Transceiver

P e — — — — — — — — — — — — —

Transceiver

Transceiver

Slave 1

<«— TXD
—» RXD

RL78/F2x RLIN3

(Auto baud rate mode)

Slave 2

<+—| LTXDO
—» LRXDO

RL78/F2x RLIN3

(Fixed baud rate mode)

Slave 3

<—| LTXDO
—» LRXDO

1.1

LIN Master - Slaves Network Connection (example)
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LINRL—JBIEREFIE EALR)

1.3 AT 5 SFR

LNRL—TJ@EETHERT S SFROZELZUTITRLET,
# 1-2 SFRs Used for LIN Communication in Slave Mode (1/2)

0OH (Status clear)

LYR%
: REE StEA
Z2L] PN
Peripheral enable register 2 PER2 LINOEN =0 or 1 0: Stop LINO clock supply, 1: LINO clock supply
) LINOMCK=0 (LINO communication clock = fcik Note)
LIN clock select register LINCKSEL 10H LINOMCKE=1 (LINO communication clock supply)
LIN channel select register LCHSEL 00H LSELO0=0 (Enable LINO register access)
Auto baud rate mode: | LPRS[2:0]=010B (LINO prescaler clock: 1/4 (10MHz))
LIN wake-up baud rate LWBRO 74H NSPB[3:0]=0111B (Bit sampling: 8 sampling)
select register 0 Fixed baud rate mode: | LPRS[2:0]=000B (LINO prescaler clock: 1/1 (40MHz))
00H NSPB[3:0]=0000B (Bit sampling: 16 sampling)
LIN/UART baud rate 19200bps
prescaler register 0 LBRPO 0081H In auto baud rate mode: Updated with sync field reception
pIN selftest control register |~ g7 00H LSTM=0 (LIN self-test mode is disabled)
Auto ba“fzﬁte mode: || \p[1:0=108 (LIN slave mode [auto baud rate])
13H (Wake-u LIOS=1 (Enable LINO transmission/reception/status interrupt)
. aKe-up LRDNFS=0 (LRXDO noise filter enabled)
LIN/UART mode register 0 LMDO transmission)
Fixed baud rate mode: LMD[1:0]=11B (LIN slave mode [fixed baud rate])
13H " | LIOS=1 (Enable LINO transmission/reception/status interrupt)
LRDNFS=0 (LRXDO noise filter enabled)
LINJUART break field LBFCO 00H BLT=0 (Break (low width) detection: 10 Tbit)
configuration register 0
LIN/UART space LSCO 10H RS[2:0]=000B (Response space: 0 Thit)
configuration register 0 IBS[1:0]=01B (Inter-byte space: 1 Thit)
';;g‘igtvjfg'“p configuration LWUPO 40H WUTL[3:0]=0100B (Wake-up transmission low width: 5 Tbit)
FTCIE=1 (Frame / Wake-up transmission completion interrupt:
Enabled)
LIN interrupt enable register FRCIE=1 (Frame / Wake-up reception completion interrupt:
LIEO OFH
0 Enabled)
ERRIE=1 (Error detection interrupt: Enabled)
SHIE=1 (Header reception completion interrupt: Enabled)
BERE=1 (Bit error detection: Enabled)
TERE=0 (Response timeout error detection: Disabled)
Auto baud rate mode: | FERE=1 (Framing error detection: Enabled)
D9H SFERE=1 (Sync field error detection: Enabled)
IPERE=1 (ID parity error detection: Enabled)
LIN/UART error detection LEDEO LTES=1 (Timeout selection bit: Response timeout)
enable register 0 BERE=1 (Bit error detection: Enabled)
TERE=1 (Response timeout error detection: Enabled)
Fixed baud rate mode: | FERE=1 (Framing error detection: Enabled)
DDH SFERE=1 (Sync field error detection: Enabled)
IPERE=1 (ID parity error detection: Enabled)
LTES=1 (Timeout selection bit: Response timeout)
LCUCO0=00H (LIN reset mode transition)
LIN/UART control register O LCUCO 00H, 01H, 03H LCUCO0=01H (LIN wake-up mode transition)
LCUCO0=03H (LIN operation mode transition)
. LTRCO0=01H (Start Header reception / Wake-up transmission)
tm;g?g ransmission LTRCO 01H, 02H, 04H | LTRCO=02H (Start response transmission/reception)
9 LTRC0=04H (No response request)
LMSTO0=00H (LIN reset mode status)
LINUART mode status LMSTO (ooH Read oar) | LMSTO=OTH (LIN wake-up mode status)
9 ’ ’ LMSTO0=03H (LIN operation mode status)
Read status flag
Bit 0: FTC (1: Frame / Wake-up transmission completion)
LINJUART status register 0 LSTO Read Bit 1: FRC (1: Response reception completion)

Bit 3: ERR (1: Status error detection)
Bit 6: D1RC (1: Data[1] reception completion)
Bit 7: HTRC (1: Header reception completion)

Note: For fixed baud rate mode, select X1 oscillator or PLL clock (source=X1) for communication clock (fCLK).
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LINRL—JBIEREFIE EALR)

% 1-2 SFRs Used for LIN Communication in Slave Mode (2/2)

status register 0

LORE _n .
3 HEfE A
&7 UL i
Read error status flag
Bit 0: BER (1: Bit error detection)
Bit 2: TER (1: Response timeout error detection in fixed baud rate
mode)
';;NI’S lﬁfg error status LESTO oo (Eﬁgfclear) Bit 3: FER (1: Framing error detection)
9 Bit 4: SFER (1: Sync field error detection
Bit 5: CSER (1: Checksum error detection)
Bit 6: IPER (1: ID parity error detection)
Bit 7: RPER (1: Response preparation error detection)
RFDL[3:0]: Response data length (0 to 8)
) RCDS: Response direction (0: Reception, 1: Transmission)
LIN/pART. data f[eld LDFCO xxH LCS: Checksum type (0: Classic checksum, 1: Enhanced
configuration register 0
checksum)
LSS=0 (Next transmission/reception data group is the last one)
LINUART ID buffer register LIDBO Read Received ID + D parity
I(')IN checksum buffer register LCBRO xxH Read reception checksum Note
LIN/UART data buffer [1-8] LDBO1 — . .
registers LDBO8 xxH Set transmit DATA[N], or read reception DATA[N]
) LIN break and sync field detection flag
LIN break and sync field LBSSO ; Bit 0: BRKC (1: Break field signal detection) Note
detection status register 0 ) . ) }
Bit 1: SYCC (1: Sync field signal detection) Note
Ialo'\rlnriﬁx(t)rs]isgenzlpggteection LRSS0 ) LIN response space dominant signal detection flag

Bit 0: RSDD (1: Detected dominant level in response space) Nete

Note: LCBRO, LBSS0, and LRSS0 registers are not used in this application note. Checksum error is checked by checksum error detection.

#& 1-3 SFRs Used for LIN Communication in Slave Mode (Port related registers)

register 1

LOR4A
: REE StEA
&5 D%
Input switch control register ISC 1ISC2=1 LRXDO input pin interrupt enabled
Peripheral I/ redirection PIOR4 PIOR44=0 LRXDO: P14, LTXDO: P13 selected
register 4
Port register 1 P1 P13=1 Port P1.3 output latch = High
Port mode register 1 PM1 PM13=0, PM14=1 Port P1.3: output direction, Port P1.4: input direction
Port output mode register 1 POMA1 POM13=0 Port P1.3: CMOS output
Port input mode register 1 PIM1 PIM14=0 Port P1.4: CMOS input
Port input threshold control PITHL1 PITHL14=0 Port P1.4: Schmitt! input type selected
register 1
Pull-up resistor option PUA PU14=1 Port P1.4: Internal pull-up enabled
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& 1-4 SFRs Used for LIN Communication in Slave Mode (Interrupt related registers)

LPRAR _ -
= REE HL)]
B FR 2 oRIL
External in?errupt rising edge EGP1 EGP11=0
enable register 1 . .
Ext int Tl LRXDO: Falling edge detection enabled
ernal interrupt falling EGN1 EGN11=1
edge enable register 1
Ioni_tlerrupt request flag register IFOH LINOTRMIF=0 Clear the LINO transmission interrupt request flag
Interrupt request flag register IF1L LINORVCIF=0 Clear the LINO reception interrupt request flag
1L LINOSTAIF=0 Clear the LINO error status interrupt request flag
'2”Lte"“pt request flag register IF2L LINOWUPIF=0 | Clear the LRXDO falling edge detection interrupt request flag
Interrupt mask flag register MKOH LINOTRMMK=0,1 LINO transmission interrupt mask flag (0: Interrupt enabled, 1:
OH Interrupt mask)
‘ LINORVCMK=0,1 LINO reception interrupt mask flag (O: Interrupt enabled, 1:
Interrupt mask flag register MKAL Interrupt mask)
LINOSTAMK=0,1 LINO status interrupt mask flag (0: Interrupt enabled, 1: Interrupt
mask)
Interrupt mask flag register MK2L LINOWUPMK=0,1 LR?(DO falling edge detgction interrupt mask flag
2L (O: Interrupt enabled, 1: Interrupt mask)
Priority specification flag PR10H, _ S . ) )
registers 10H/00H PROOH LINOTRMPR=01B | LINO transmission interrupt priority level flag 0, 1 (01B: Level-1)
Priority specification flag PR11L, LINORVCPR=01B LINO reception interrupt priority level flag 0, 1 (01B: Level-1)
registers 11L/01L PRO1L LINOSTAPR=01B | LINO status interrupt priority level flag 0, 1 (01B: Level-1)
Priority specification flag PR12L, _ LRXDO falling edge detection interrupt priority level flag 0, 1 (01B:
registers 12L/02L PRO2L LINOWUPPR=018 Level-1)
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LIN X L— T}

BIEREFIE CEAMR)

2. LIN X L— J@{EHRE
21 LINRL—JBIEHMEFIE

LNRL—JBELEFOBEFIEEZLUTISRLES,

Reset
»l

>

C

LINs_Slavelnit()
(LINO slave mode initialization)

LIN_ResetMode ()
(Transition to LIN reset mode)

LINO_port_init()
(LINO port register initialization)

LINO_interrupt_init()
(LINO interrupt register initialization)

LINs_HeaderEnable()

LIN_OperationMode ()
(Transition to LIN operation mode)

LIN slave communication

(Enable header reception)

When header reception:

LINs_IntLINORVC()
(LINO header reception mterrupt)

[

g_u8LINs_RxBUFF[0]<—Received ID data
(Store received ID data)

9_uBLINs_RxBUFF[0]

Judge the received ID
v_= Response transmission = Response reception

y = No response request

g_uBLINs_TxBUFF[1:8]—Response Tx data
(Set response transmission data)

LDFC_value«—xxH
(Configuration of response reception)

LINs_NoResponse()
(No response processing)

LDFC_value«xxH
(Configuration of response transmission)

LINs_RxResponse(LDFC_value)
(Start response reception)

LINs_TxResponse(LDFC_value) ‘ ‘
When response transmission:

LINs_IntLINOTRM()

(Start response transmission)
‘ ‘ (LINO response transmission interrupt)

) [

User processing (Response transmission
completion)

When response reception:

LINs_IntLINORVC()
(LINO response reception mterrupt)

[—

(Store response reception data)

g_u8LINs_RxBUFF[1:8]«Response Rx data

—

User processing (Response reception
completion)

When LIN communication error is occurred:

LINs_IntLINOSTA()

(LINO status error interrupt)

}—{ ‘ User processing (Error detection) ‘ ‘

Header reception:

Framing error, Sync field error, ID parity error

Response transmission: Bit error, Response timeout eror (only fixed baud rate mode), Response preparation error

Response reception:

Response timeout error (only fixed baud rate mode), Framing error, Response preparation error

= 2.1

LIN Communication Process in Slave Mode (1/2)

R01AN6626JJ0100 Rev.1.00
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®

LIN_PreSleep() LIN_Delnit()
(Enable LRXDO falling edge detection) (Disable LIN module)
\ sToP |
T
|
LINs_IntLINOWUP() User processing
(LRXDO falling edge detection interrupt) (LRXDO falling edge detection)

No (Other release factor; wake-up transmission to master node)

LIN_WakeupMode()
(Transition to LIN wake-up mode)

LINs_TxWUPSig() LIN_ResetMode()
(Wake-up signal transmission) (Transition to LIN reset mode)

(Wake-up signal transmission completion)

LINs_IntLINOTRIM() User processing
(LINO wake-up transmission interrupt) (Wake-up transmission completion)

(Emor occurred when wake-up transmission

)
LINs_IntLINOSTA() User processing
(LINO status error interrupt) (Error detection)

Wake-up transmission: Bit error

X 2.1 LIN Communication Process in Slave Mode (2/2)
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2.2

LIN L—LDRA 2T

LARREZIEDSR A4 =5 E%. Autobaud rate. Fixed baudrate #FNFNIZDVWTUTIZRLET,

Frame

Header RS Response
Break field Sync field |IB ID field 18| 18|
ID + Parity Data 1 Data 2 & Data n Checksum
L] Gl UL LD ke (kDU ER UL bl WL LR LR L) (L LT e
Ar / Ar
Sync field
detection | (3) (4) ®)

Baud rate value before synchronization >< New baud rate value after synchronization

©®)

S : Start bit

E : Stop bit (End bit)
RS : Response space
IB :Inter-byte space

Initialize the LIN slave module.

Enable the device to receive a header (LTRCO«—01H).

If Sync field data can be correctly, automatically sets the baud rate correction results in the LBRPO
register.

The INTLINORVC interrupt occurs. Make sure the device has received a header (LSTO.HTRC = 1)
and no error has been detected (LSTO.ERR = 0). Read the received ID from the LIDBO register and
make sure the ID requests the device to transmit a response. Configure the response direction as
transmission (LDFC0.RCDS«1), specify the response length with the RFDL[3:0] bits of the LDFCO
register, write the response data into the LDBOx registers (x = 1 to 8), and start to transmit a response
(LTRCO0«+02H).

The INTLINOTRM interrupt occurs. Make sure no error has been detected.

X 2.2 Timing Diagram of LIN Response Transmission in Slave Mode (Auto Baud Rate)

Frame
Header RS Response
Break field Sync field |IB ID field 1B| 1B|
ID + Parity Data 1 Data 2 & Data n Checksum

el IS LLLLE D (I LEELL g [T e J LLLL b (DI e

4 4

T Sync field T T
(QI6] detection ) (4) ®)

Baud rate value before synchronization >< New baud rate value after synchronization

®)

S : Start bit

E :Stop bit (End bit)
RS : Response space
IB :Inter-byte space

Initialize the LIN slave module.

Enable the device to receive a header (LTRCO«—01H).

If Sync field data can be correctly, automatically sets the baud rate correction results in the LBRPO
register.

The INTLINORVC interrupt occurs. Make sure the device has received a header (LSTO.HTRC = 1)
and no error has been detected (LSTO.ERR = 0). Read the received ID from the LIDBO register and
make sure the ID requests the device to receive a response. Configure the response direction as
reception (LDFC0.RCDS+0), specify the response length with the RFDL[3:0] bits of the LDFCO
register, and enable the device to receive a response (LTRCO«02H).

The INTLINORVC interrupt occurs. Make sure no error has been detected and read the received
response from the LDBOXx registers (x = 1 to 8).

2.3 Timing Diagram of LIN Response Reception in Slave Mode (Auto Baud Rate)

RO1A
2022.
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RL78/F23, F24 LINR L—JBEREFIE CEAR)

M@

Frame
Header RS Response
Break field Sync field |IB ID field IB| 1B|
ID + Parity Data 1 Data 2 & Data n Checksum
el (sLLLLD L de (S UER DLl (LU e Wl LEE L bl (S TELTET ]
Ar / Ar
3) )

Baud rate value initially set

: Start bit

: Stop bit (End bit)
S : Response space
IB :Inter-byte space

amon

Initialize the LIN slave module.

Enable the device to receive a header (LTRCO«—01H).

The INTLINORVC interrupt occurs. Make sure the device has received a header (LSTO.HTRC = 1)
and no error has been detected (LSTO.ERR = 0). Read the received ID from the LIDBO register and
make sure the ID requests the device to transmit a response. Configure the response direction as
transmission (LDFC0.RCDS«1), specify the response length with the RFDL[3:0] bits of the LDFCO
register, write the response data into the LDBOXx registers (x = 1 to 8), and start to transmit a response
(LTRCO0«+02H).

(4) The INTLINOTRM interrupt occurs. Make sure no error has been detected.
2.4 Timing Diagram of LIN Response Transmission in Slave Mode (Fixed Baud Rate)
Frame
Header RS Response
Break field Sync field |IB ID field IB| 1B|
T ID + Parity Data 1 Data 2 & Data n Checksum
el (sLLLD LU (Sl DR LR L LRI e Wl DL L) LD ETET e
A / A
T r
M@ (©) @

Baud rate value initially set

(4)

: Start bit
: Stop bit (End bit)

A mw

S : Response space
IB :Inter-byte space

Initialize the LIN slave module.

Enable the device to receive a header (LTRCO«—01H).

The INTLINORVC interrupt occurs. Make sure the device has received a header (LSTO.HTRC = 1)
and no error has been detected (LSTO.ERR = 0). Read the received ID from the LIDBO register and
make sure the ID requests the device to receive a response. Configure the response direction as
reception (LDFC0.RCDS«0), specify the response length with the RFDL[3:0] bits of the LDFCO
register, and enable the device to receive a response (LTRCO—02H).

The INTLINORVC interrupt occurs. Make sure no error has been detected and read the received
response from the LDBOXx registers (x = 1 to 8).

2.5 Timing Diagram of LIN Response Reception in Slave Mode (Fixed Baud Rate)

R01AN6626JJ0100 Rev.1.00 Page 11 of 41
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2.3 LINRL—7J@E{EIREEL SFR

LINJUART €< 1 —JL (RLIN3) (&, LINnZE{EEIYAH /LINn ZESETEIYAH/LINNn ZEXT—4 RE|
YIAHZEZERLET, =, BEYAAIEHDEYAABEREZHEGET, FLIE, HEHEKFOL—H—
X RZaTFIWNEBBLEEW, K7 TS5 —23 0/ —FTIE.RLINGED2—IILORT—R2 ALY RA %
GAHAELTEYAAERFHELTWVET, @EKEL SFROBFRE. ZIE/EEZTNENICEALTUTIC
RLET,

T ANV ARER. LAKRUVREZEFRIETSPETOLAKRIYR - AR—ZRM T, LINAARIZKEF Y
- LRILEBRELEBE. LRSSN LS XEM RSDD Ew kA" (LAKRUR + AR—XTRIF k-
LRIWERE) ITHYET, LARUREZERBEBIZRSDD EY FZHELT, TS—NEHEITS52ED
TEET, A7 TUHSr— 3V TIEFRSDD Ey FMEIFERALTWERA,

# 2-1 LIN Communication State and SFRs (LINn successful reception interrupt)

SFRs
LIN Communication State
Reception L0

bit3(ERR) bit7(HTRC) bit1(FRC)

Communication error ’ i i
(Processed in the LINO status interrupt)
Header reception completion 1
Response reception completion 0 1
lllegal interrupt occurred 0 0

Remarks 1. -: Not judged by software.
2. For details, see section 3.4.1.

% 2-2 LIN Communication State and SFRs (LINn successful transmission interrupt)

SFRs
LSTO LMSTO
bit3(ERR) bitO(FTC)

LIN Communication State
Transmission

Communication error 1
(Processed in the LINO status interrupt)

Response transmission completion 01H

Wake-up transmission completion 0 #01H

lllegal interrupt occurred 0

Remarks 1. -: Not judged by software.
2. For details, see section 3.4.2.

R01AN6626JJ0100 Rev.1.00 Page 12 of 41
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3. LINRL—TBERrRFAN

RK7TVr—232/—rTRILINZAL—TEBEDFSA/N - TOTSLBIZDNTHEALES,

3.1 BEH—FE
ARSANOEK—ELERTIEHEUTISRLET,

LIN Slave Driver Functions

Driver API Functions [public]

Initialization

LINs_Slavelnit () LIN_Delnit ()

API functions for user

LINs_HeaderEnable () LIN_PreSleep () LINs_TxWUPSiIg ()

LINs_NoResponse () LINs_RxResponse () LINs_TxResponse ()

Driver Local Functions [private]

Initialization

LINO_port_init ()

LINO_interrupt_init ()

<

ode transition

LIN_ResetMode () LIN_OperationMode () LIN_WakeupMode ()

Interrupt handlings

LINs_IntLINOTRM () LINs_IntLINORVC () LINs_IntLINOSTA ()

LINs_IntLINOWUP ()

User Application Functions

I
I
I - \ }
\ } | L UNtfy_LINs_ComError () || I
L T . |
e SR T T 1= | |
[ | UNtfy_LINs_IntHeaderRx () | I UNtfy_LINs_IntResponseTx () | I UNtfy_LINs_IntWUPSigTx () | || |
\ }'_l___iy—__:______g (o IN_HINs_IntResponseTx () | 1 UNY_LINs IntWUPSIgTx 0 | 1) |
X T T ety el
L | LUNtfy_LI Ns_IntResponseRx ()_: Lo I UNtfy_LINs_IntWUPSIigRx ()_: B [
L L A 1
| . - - - 1
‘ \
} Application Main function }
| [ETTTTTooos—Tooo ' |
BRI U 4 |
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, [
B 3.1 Functions of LIN Communication in Slave Mode
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% 3-1 Function List for LIN Communication in Slave Mode
R4, o Pulblic/
Private
void LINs_Slavelnit (void) Initialization for LIN (slave mode) public
void LIN_Delnit (void) Disables LIN module public
void LINs_HeaderEnable (void) Enable header reception public
void LIN_PreSleep (void) Process before transition to sleep mode public
void LINs_TxWUPSig (void) LIN wake-up signal transmission request public
void !_INs_TxResponse ( Response transmission request public
unsigned char u8a_LDFC_value)
void !_INS_RxResponse ( Response reception request public
unsigned char u8a_LDFC_value)
void LINs_NoResponse (void) No response request public
void LINO_port_init (void) Initialization for LIN related port function private
void LINO_interrupt_init (void) Initialization for LIN related interrupt function private
void LIN_ResetMode (void) This function transitions to LIN reset mode. private
void LIN_OperationMode (void) This function transitions to LIN operation mode. private
void LIN_WakeupMode (void) This function transitions to LIN wake-up mode. private
void LINs_IntLINOTRM (void) This function is the‘ LINO transmission com;‘)Ie.tion interrupt processing. public
(Response transmission / Wake-up transmission)
This function is the interrupt processing when LINO status error is occurred.
void LINs_IntLINOSTA (void) - Response tran.smission: Bit error or Besponse timeo.ut error detection public
- Header reception / Response reception: Response timeout error,
Framing error, Sync field error, Checksum error or ID parity error detection
void LINs_IntLINOWUP (void) This function is the LRXDO falling edge detection interrupt processing. public

Note: In this application note, wake-up detection is detected in LRXDO falling edge. Wake-up reception interrupt is not used.

¥ 3-2 Variables Used for LIN Communication in Slave Mode

EH#s

‘E_Els

B

unsigned char g_u8LINs_TxBUFF[9]

g_u8LINs_TxBUFF[O]: Not used

g_u8LINs_TxBUFFI[1 to 8]: Set response transmission data

unsigned char g_u8LINs_RxBUFF[9]

g_u8_LINs_RxBUFF[0]:
g_u8LINs_RxBUFFI1 to 8]:

Store received ID data

Store response reception data

%+ 3-3 User Notification Function APIs for LIN Slave Driver

AP| B2

‘E_Els

B

void UNtfy_LINs_ComError (
unsigned short u16a_errorinfo)

User’s processing for error detections.
bit[7:0]:
bit[15:0:  When INTLINOSTA occurred: 00H

When INTLINORVC occurred: 80H (illegal interrupt)

When INTLINOTRM occurred: 40H (illegal interrupt)

Store the LESTO register value (When INTLINOSTA occurred)

void UNtfy_LINs_IntHeaderRx (void)

User’s processing for header reception completion.

void UNtfy_LINs_IntResponseTx (void)

User’s processing for response transmission completion.

void UNtfy_LINs_IntResponseRx (void)

User’s processing for response reception completion.

void UNtfy_LINs_IntWUPSigTx (void)

User’s processing for wake-up signal transmission completion.

void UNtfy_LINs_IntWUPSigRx (void)

User’s processing for wake-up signal reception completion.

RO1AN6626JJ0100 Rev.1.00
2022.09.30
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3.2 K54 /\API % [Public]
AK7TVr—2320/—FTRTLNRAL—TREERSA/NAPI BEEBUZDOWWTERBALET,

321 LINRL—7 - EPa—L¥#1t
& 3-4 LIN Slave Initialization Function (LINs_Slavelnit)
Syntax void LINs_Slavelnit (void)
Parameters |In None
Out None
Local variables None
Return value None

Call functions

LIN_ResetMode ():
LINO_|
LINO_]
LIN_OperationMode ():

port_init ():
interrupt_init ():

Transition to LIN reset mode.

LINO port function initialization.
LINO interrupt function initialization.
Transition to LIN operation mode.

Description

This function initializes LIN (slave mode), port and interrupt functions.

Note

Call from upper layer with interrupt disabled.

LINs_Slavelnit ()

)

|

LIN_ResetMode ()

|

LMDO«—12H or 13H

[

LWBRO«74H or 00H

[

LBRP0O—0081H

[

LBFCO«—00H

[

LSC0«+—10H

[

LWUPO—40H

[

LSTCO—00H

[

LIEO«—OOH

l

LEDEO«O0Q0H

|

LINO_port_init ()

[

LINO_interrupt_init ()

|

LIEO—OFH

|

LEDEO—8FH

|

LIN_OperationMode ()

4

return

)

Transition to LIN reset mode,
LCHSEL«00H (Enable LINO register access)

Select LIN slave mode
- Auto baud rate mode: 12H
- Fixed baud rate mode: 13H

- Auto baud rate mode: 74H (fcLk/4, 8-sampling)
- Fixed baud rate mode: 00H (fcLk/1, 16-sampling)

Fixed baud rate mode: 19200bps

Break (low) detection: 9.5 Thit (10 Thit)
Response space: 0 Thit, Inter-byte space: 1 Thit
Wake-up signal width: 5 Thit

Disable LIN self-test mode

Disable LIN interrupt

Disable LIN error status detection

Initialize LINO relatered port registers

Initialize LINO related interrupt registers

Enable LIN interrupt

Enable LIN error status detection

Transition to LIN operation mode

& 3.2 LIN Slave Initialization Procedure (LINs_Slavelnit)

R01AN6626JJ0100 Rev.1.00
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3.2.2 LIN EZ1—/L¥EA1L R

% 3-5 LIN De-Initialization Function (LIN_Delnit)

Syntax void LIN_Delnit (void)
Parameters |In None
Out None
Local variables None
Return value None
Call functions None

Description

This function disables LIN module.

Note

Call this function when GCSC and GINT bits of IAWCTL register are 0.

C LIN_Delnit () )

MKOH.LINOTRMMK«—1
MK1L.LINORVCMK«—1
MK1L.LINOSTAMK«1
MK2L.LINOWUPMK«—1

] PER2.LINOEN—0 \

v

(e

Mask INTLINOTRM interrupt
Mask INTLINORVC interrupt
Mask INTLINOSTA interrupt
Mask INTLINOWUP interrupt

Stop RLIN3 clock supply

3.3

LIN De-Initialization Procedure (LIN_Delnit)

R01AN6626JJ0100 Rev.1.00
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323 LINRL—T - ANy S ZEHTRTE

% 3-6 LIN Slave Header Reception Enable Function (LINs_HeaderEnable)

Syntax void LINs_HeaderEnable (void)
Parameters |In None
Out None
Local variables None
Return value None
Call functions None
Description This function is used to enable header reception.
Note Call this function when GINT bit of IAWCTL register is 0.

LINs_HeaderEnable ()

LIN_OperationMode ()

LEDEO«D9H or DDH

LIEO—OFH

|

IFOH.LINOTRMIF 0
IF1L.LINORVCIF 0
IF1L.LINOSTAIF—0

|

MKOH.LINOTRMMK«—0
MK1L.LINORVCMK 0
MK1L.LINOSTAMK«—0

|

LTRCO—01H

return

Transition to LIN operation mode,
LCHSEL«O0O0H (Enable LINO register access)

Auto baud rate mode: D9H
(enable all error status detection
except timeout error detection)

Fixed baud rate mode: DDH
(enable all error status detection)

Enable LIN interrupt

Clear INTLINOTRM interrupt request flag
Clear INTLINORVC interrupt request flag
Clear INTLINOSTA interrupt request flag

Enable INTLINOTRM interrupt
Enable INTLINORVC interrupt
Enable INTLINOSTA interrupt

Start LIN header reception

X 3.4 LIN Slave Header Reception Enable Procedure (LINs_HeaderEnable)

RO1AN6626JJ0100 Rev.1.00
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3.24 R —TERRNIE

% 3-7 Before Sleep Mode Transition Processing Function (LIN_PreSleep)

Syntax void LIN_PreSleep (void)
Parameters |In None

Out None
Local variables None
Return value None
Call functions LIN_Delnit (): Disable LIN module function
Description This function is process before transition to sleep mode.
Note Call from upper layer with interrupt disabled.

Call this function when GINT bit of IAWCTL register is 0.

C LIN_PreSleep () )

LIN_Delnit () Disable LIN module
’ IF2L.LINOWUPIF0 ‘ Clear INTLINOWUP interrupt request flag
] MK2L.LINOWUPMK—0 | Enable INTLINOWUP interrupt

e

3.5 Before Sleep Mode Transition Processing Procedure (LIN_PreSleep)
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325 LINRL—T 9497y FEBES

i

% 3-8 LIN Slave Wake-up Signal Transmission Function (LINs_TxWUPSig)

Syntax void LINs_TxWUPSig (void)
Parameters |In None
Out None
Local variables None
Return value None

Call functions

LIN_ResetMode ():
LIN_WakeupMode ():

LIN reset mode transition function
LIN wake-up mode transition function

Description

This function transmits the LIN wake-up signal.

Note

Call this function when GINT bit of IAWCTL register is 0.

C LINs_TxWUPSig () )

MKOH.LINOTRMMK«1
MK1L.LINORVCMK«—1
MK1L.LINOSTAMK«—1
MK2L.LINOWUPMK«1

|

‘ LIN_ResetMode () ‘

|

] LMDO—13H \

|

] LWBRO«00H \

|

] LBRPO«0081H \

|

] LSCO—10H \

|

] LWUPO—40H \

|

] LIEO—O05H \

|

] LEDEO«—01H \

|

LIN_WakeupMode ()

IFOH.LINOTRMIF 0
IF1L.LINOSTAIF«0

MKOH.LINOTRMMK«—0
MK1L.LINOSTAMK«—0

|

] LDFCO—10H \

|

] LTRCO—01H \

A

C return )

Mask INTLINOTRM interrupt
Mask INTLINORVC interrupt
Mask INTLINOSTA interrupt

Mask INTLINOWUP interrupt

Transition to LIN reset mode,
LCHSEL<«O0O0H (Enable LINO register access)

Set LIN [slave] (fixed baud rate) mode

fck/1, 16-sampling

Baud rate: 19200bps

Response space: 0 Thit, Inter-byte space: 1 Thit

Wake-up signal width: 5 Thit

Enable error detection and wake-up transmission

interrupt

Enable bit error detection

Transition to LIN wake-up mode

Clear INTLINOTRM interrupt request flag
Clear INTLINOSTA interrupt request flag

Enable INTLINOTRM interrupt
Enable INTLINOSTA interrupt

Set transmission direction

Start wake-up signal transmission

X 3.6 LIN Slave Wake-up Signal Transmission Procedure (LINs_TxWUPSig)
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# 3-9 LIN Slave Response Transmission Start Function (LINs_TxResponse)
Syntax void LINs_TxResponse (unsigned char u8a_LDFC_value)
Parameters |In unsigned char u8a_LDFC_value: LDFCO setting value
- bit3-0 (RFDL[3:0]): Response field length [0 to 8]
- bit4 (RCDS): Response direction [1: Transmission]
- bit5 (LCS): Checksum type [0: classical-checksum, 1: enhanced-checksum]
- bit6: Setto 0
- bit7 (LSS): 0: Next transmission/reception data group is the last one
unsigned char g_u8LINs_TxBUFF[1:8]: Response transmission data setting
Out None
Local variables None
Return value None
Call functions None
Description LIN response transmission start procedure

C LINs_TxResponse (u8a_LDFC_value) )

’ LCHSEL«00H ‘ Enable LINO register access
] LDFCOu8a_LDFC_value \ Set LDFCO register
LDBO01+g_u8LINs_TxBUFF[1] Set response transmission data

LDB02—g_u8LINs_TxBUFF[2]
LDB03«—g_u8LINs_TxBUFF[3]
LDB04—g_u8LINs_TxBUFF[4]
LDB05«—g_u8LINs_TxBUFF[5
LDB06«—g_u8LINs_TxBUFF[6
LDB07—g_u8LINs_TxBUFF[7
LDB08«—g_u8LINs_TxBUFF[8

’ LTRCO—02H ‘ Start response transmission

e

B 3.7 LIN Slave Response Transmission Start Procedure (LINs_TxResponse)
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# 3-10 LIN Slave Response Reception Start Function (LINs_RxResponse)

Syntax void LINs_RxResponse (unsigned char u8a_LDFC_value)
Parameters |In unsigned char u8a_LDFC_value: LDFCO setting value
- bit3-0 (RFDL[3:0]): Response field length [0 to 8]
- bit4 (RCDS): Response direction [0: Reception]
- bit5 (LCS): Checksum type [0: classical-checksum, 1: enhanced-checksum]
- bit6: Setto 0
- bit7 (LSS): 0: Next transmission/reception data group is the last one
Out None
Local variables None
Return value None
Call functions None
Description LIN response reception start procedure

C LINs_RxResponse (u8a_LDFC_value) )

’ LCHSEL«00H ‘ Enable LINO register access
] LDFCO—u8a_LDFC_value \ Set LDFCO register
’ LTRCO+~02H ‘ Start response reception

C e

B 3.8 LIN Slave Response Reception Start Procedure (LINs_RxResponse)
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# 3-11 LIN Slave No Response Request Function (LINs_NoResponse)

Syntax void LINs_NoResponse (void)
Parameters |In None
Out None
Local variables None
Return value None
Call functions None
Description LIN no response request procedure

C LINs_NoResponse () )

’ LCHSEL«—00H ‘ Enable LINO register access

] LTRCO—04H \ Request no response

A

C return )

3.9 LIN Slave No Response Request Procedure (LINs_NoResponse)
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3.3 K354 /\NERRA%L [Private]
RK7TV5—232/ —FTERILNRL—TRIE RS A /\HNERESKICDOWTHEALET,

3.3.1 LINO R— h#I#AE

% 3-12 LINO Port Initialization Function (LINO_port_init)

Syntax void LINO_port_init (void)
Parameters |In None
Out None
Local variables None
Return value None
Call functions None
Description This function initializes LINO related ports.
Note Call this function when GPORT bit of IAWCTL register is 0.
C LINO_port_init () )
] PIOR4.PIOR440 \ LTXDO: P13, LRXDO: P14
POM1.POM13<0 P13 output mode: Normal (C-MOS)
P1.P131 P13 output latch: High
PM1.PM130 P13 direction: Output mode
PM1.PM141 P14 direction: Input mode
PU1.PU141 P14 internal pull-up: EnAbled
PITHL1.PITHL14<0 P14 threshold level: Schmitt 1
PIM1.PIM14+0 P14 input mode: Normal (C-MOS)
’ ISC.ISC21 ‘ Uses the input signal of the LRXDO pin as an external
interrupt input
4
C return )

X 3.10 LINO port Initialization Procedure (LINO_port_init)

R01AN6626JJ0100 Rev.1.00
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3.3.2 LINO &Y AAH#HAE

%% 3-13  LINO Interrupt Initialization Function (LINO_interrupt_init)

Syntax void LINO_interrupt_init (void)
Parameters |In None
Out None
Local variables None
Return value None
Call functions None
Description This function initializes LINO related interrupts.
Note Call this function when GINT bit of IAWCTL register is 0.

C LINO_interrupt_init () )

EGP1.EGP110 Enable LRXDO falling edge detection
EGN1.EGN11+1
MKOH.LINOTRMMK«1 Mask INTLINOTRM interrupt
MK1L.LINORVCMK«1 Mask INTLINORVC interrupt
MK1L.LINOSTAMK<«+1 Mask INTLINOSTA interrupt
MK2L.LINOWUPMK«1 Mask INTLINOWUP interrupt
LINOTRM[PR1,PR0]01B Set INTLINOTRM interrupt priority level to 1
LINORVC[PR1,PR(]«01B Set INTLINORV C interrupt priority level to 1
LINOSTA[PR1,PR0]01B Set INTLINOSTA interrupt priority level to 1
LINOWUP[PR1,PRO]01B Set INTLINOWUP interrupt priority level to 1
IFOH.LINOTRMIF—0 Clear INTLINOTRM interrupt request flag
IF1L.LINORVCIF 0 Clear INTLINORVC interrupt request flag
IF1L.LINOSTAIF—0 Clear INTLINOSTA interrupt request flag
IF2L.LINOWUPIF—0 Clear INTLINOWUP interrupt request flag

(e

& 3.11 LINO Interrupt Initialization Procedure (LINO_interrupt_init)
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# 3-14 Transition to LIN Reset Mode Function (LIN_ResetMode)

Syntax void LIN_ResetMode (void)
Parameters |In None
Out None
Local variables None
Return value None
Call functions None

Description

This function transitions to LIN reset mode.

Note

Call this function when GCSC bit of IAWCTL register is 0.

C LIN_ResetMode ()

PER2.LINOEN«0
PER2.LINOEN«1

LINCKSEL.LINOMCK«0
LINCKSEL.LINOMCKE«1

l

] LCHSEL—00H

l

] LCUCO—00H

»l

Yes (Mode transition completion)

C return

)

Stop RLIN3 clock supply
RLIN3 clock supply and initialize

LINO communication clock: fcLk
LINO communication clock supply

Enable LINO register access

LINO reset mode transition

Check that the mode transition is complete.

B 3.12 Transition to LIN Reset Mode Procedure (LIN_ResetMode)
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# 3-15 Transition to LIN Operation Mode Function (LIN_OperationMode)

Syntax void LIN_OperationMode (void)
Parameters |In None
Out None
Local variables None
Return value None
Call functions None
Description This function transitions to LIN operation mode.

C LIN_OperationMode () )

’ LCHSEL«00H ‘ Enable LINO register access
’ LCUCO0+03H ‘ LINO operation mode transition
N

Check that the mode transition is complete.

Yes (Mode transition completion)

e

& 3.13 Transition to LIN Operation Mode Procedure (LIN_OperationMode)
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# 3-16 Transition to LIN Wake-up Mode Function (LIN_WakeupMode)

Syntax void LIN_WakeupMode (void)
Parameters |In None
Out None
Local variables None
Return value None
Call functions None

Description

This function transitions to LIN wake-up mode.

C LIN_WakeupMode () )

’ LCHSEL«00H ‘ Enable LINO register access

|

’ LCUCO—01H ‘ LINO wake-up mode transition

>l

Check that the mode transition is complete.

Yes (Mode transition completion)

e

B 3.14 Transition to LIN Wake-up Mode Procedure (LIN_WakeupMode)
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341 LINRL—TZEFETIH Y AHNE

& 3-17 LIN Slave Reception Completion Interrupt Processing Function (LINs_IntLINORVC)

Syntax void LINs_IntLINORVC (void)
Parameters |In None
Out unsigned char  g_u8LINs_RxBUFF[0]: Store the received ID when receiving a header
unsigned char g_u8LINs_RxBUFF[1:8]:  Store received data when receiving a response
Local variables unsigned char  u8a_RD_LSTO: Store LSTO register
- bit1 (FRC): Response reception completion
- bit3 (ERR): LIN communication error detection
- bit7 (HTRC): Header reception completion
unsigned short  u16a_errorinfo: 8000H (lllegal interrupt has occurred)
Return value None
Call functions UNtfy_LINs_IntHeaderRx (): Header reception completion processing
UNtfy LINs_IntResponseRx (): Response reception completion processing
UNtfy_LINs_ComError (u16a_errorinfo): lllegal interrupt processing
Description INTLINORVC interrupt service routine
- LINO header reception completion
- LINO response reception completion
(Also refer to section. 3.5.2 for the UNtfy_LINs_IntHeaderRx () processing)
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C LINs_IntLINORVC ()

|

] LCHSEL—00H

|

| u8a_RD_LSTO—LSTO

|

] LSTO—00H

Check for error bit (LSTO.ERR
u8a_RD_LSTO0.bit3(ERR)=1?
No (no error)
Check the header reception

ua_RD_LSTO.bit7(HTRC)=1?

Enable LINO register access

Store the LSTO register

Clear the LSTO register to 00H

Yes (Error processing in LINO status interrupt)

No

e
} Error processing }
| in the LINO status interrupt |

Yes (Header reception)

g_u8LINs_RxBUFF[0]LIDBO

UNtfy_LINs_IntHeaderRx()
(Header reception)

Check the response reception

u8a_RD_LSTO.bit1(FRC)=1?

Yes (Response reception)

g_u8LINs_RxBUFF[1]—LDB01
g_u8LINs_RxBUFF[2]—LDB02
g_Uu8LINs_RxBUFF[3]<LDB03
g_u8LINs_RxBUFF[4]—LDB04
g_u8LINs_RxBUFF[5]—LDB05
g_u8LINs_RxBUFF[6]—LDB06
g_u8LINs_RxBUFF[7]<LDB07
g_u8LINs_RxBUFF[8]—LDB08
(Store the response reception data)

UNtfy_LINs_IntResponseRx()
(Response reception completion)

u16a_errorinfo < 8000H

[

UNtfy_LINs_ComError (u16a_errorinfo)
(llegal interrupt occurred)

'

A

C return

)

B 3.15 LIN Slave Reception Completion Interrupt Processing Procedure (LINs_IntLINORVC)
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34.2 LINRL—J%ER

TEYAHNIE

%% 3-18 LIN Slave Transmission Completion Interrupt Processing Function (LINs_IntLINOTRM)

Syntax void LINs_IntLINOTRM (void)
Parameters |In None
Out None

Local variables

unsigned char
- bit0 (FTC):
- bit3 (ERR):

u8a_RD_LSTO:

Store LSTO register

Response / Wake-up transmission completion
LIN communication error detection

unsigned short u16a_errorinfo:

4000H (lllegal interrupt has occurred)

Return value

None

Call functions

UNtfy_LINs_IntResponseTx ():
UNtfy_LINs_IntWUPSIigTx ():
UNtfy_LINs_ComError (u16a_errorinfo):

Response transmission completion processing
Wake-up transmission completion processing
lllegal interrupt processing

Description

INTLINOTRM interrupt service routine
- LINO response transmission completion

- LINO wake-up signal transmission completion
LINs_IntLINOTRM ()

| )

LCHSEL«00H ‘ Enable LINO register access

|

u8a_RD_LSTO—LSTO ‘ Store the LSTO register

|

|

LSTO—00H ‘ Clear the LSTO register to 00H

Check for error bit (LSTO.ERR

Check the response/wake-up
transmission completi

Yes (Error processing in LINO status interrupt)

u8a_RD_LSTO.bit3(ERR)=1?

No (no error) Error processing
in the LINO status interrupt

No A La

u8a_RD_LSTO.bitOFTC)=1?

Yes (Transmission u16a_errorinfo « 4000H
completion) |

UNtfy_LINs_ComError(u16a_errorinfo)
(lllegal interrupt occurred)

LMST0=01H?

LIN ti de?
(LIN operation mode?) Yes (Wake-up
No (=Response transmission completion)

transmission completion)

UNtfy_LINs_IntResponseTx()
(Response transmission completion)

UNtfy_LINs_IntWUPSigTx()
(Wake-up transmission completion)

'

C

return

)

3.16 LIN Slave Transmission Completion Interrupt Processing Procedure (LINs_IntLINOTRM)
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% 3-19 LIN Slave Status Error Interrupt Processing Function (LINs_IntLINOSTA)

Syntax void LINs_IntLINOSTA (void)
Parameters |In None
Out None

Local variables

unsigned char
- bit0 (BER):
- bit2 (TER):
- bit3 (FER):
- bit4 (SFER):
- bits (CSER):
- bit6 (IPER):
- bit7 (RPER):

u8a_RD_LESTO:

Store LESTO register

Bit error detected during response/wake-up transmission
Response timeout error detected in fixed baud rate mode
Framing error detected during header/response reception
Sync field error detected during sync field reception
Checksum error detected when response reception

ID parity error detected when ID field reception
Response preparation error detected when response data 1 reception

unsigned short
- bit[7:0]:
- bit[15:8]:

u16a_errorinfo:

u8a_RD_LESTO value

00H

Error information value

Return value

None

Call functions

UNtfy_LINs_ComError (u16a_errorinfo):

Error detection processing

Description

This function is the interrupt processing when LINO status error is occurred.

C

LINs_IntLINOSTA ()

)

|

LCHSEL«00H

|

|

|

ua_RD_LESTO—LESTO

|

|

|

LESTO<—00H

|

|

] u16a_ermorinfo — 0000H | ua_RD_LESTO \

|

UNtfy_LINs_ComError(u16a_errorinfo)

C

return

)

Enable LINO register access

Store LESTO register

Clear error status flag

Set error information

Error detection processing
(User processing)

3.17 LIN Slave Status Error Interrupt Processing Procedure (LINs_IntLINOSTA)
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% 3-20 LIN Slave Wake-up Signal Detection Interrupt Processing Function (LINs_IntLINOWUP)

Syntax void LINs_IntLINOWUP (void)
Parameters |In None
Out None
Local variables None
Return value None
Call functions UNtfy_LINs_IntWUPSIigRx (): LRXDO falling edge detection processing
Description INTLINOWUP interrupt service routine

C LINs_IntLINOWUP () )

. Wake-up signal (LRXDO falling edge) detection
UNtfy_LINs_IntWUPSigRx () (Userpr‘;ceisiné) g edge)

C return )

B 3.18 LIN Slave Wake-up Signal Detection Interrupt Processing Procedure (LINs_IntLINOWUP)
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& 3-21 Error Notification Function APl (UNtfy_LINs_ComError)

Syntax void UNtfy_LINs_ComError (unsigned short u16a_errorinfo)

Parameters |In unsigned short u16a_errorinfo: Error information value
- 00xxH: Communication error has occurred. “xxH”: LESTO register value
- 4000H: lllegal interrupt (INTLINOTRM) has occurred.
- 8000H: lllegal interrupt (INTLINORVC) has occurred.

Out None

Local variables

- (User processing)

Return value

- (User processing)

Call functions

- (User processing)

Description

This function notifies that an error has occurred.

UNtfy_LINs_ComEmor (u16a_errorinfo) )

Error at INTLINOSTA

u16a_errorinfo.bit0=17?
(LESTO.bit0 (BER))

User processing
(Bit error has occurred)

e

Yes (error at INTLINORVC)

Yes (error at INTLINOTRM)

User processing
(lllegal interrupt (INTLINORV C)
has occurred)

User processing
(llegal interrupt (INTLINOTRM)
has occurred)

u16a_errorinfo.bit2=1?
(LESTO.bit2 (TERY))

User processing
(Response timeout error has
occurred)

u16a_errorinfo.bit5=1?
(LESTO.bit5 (CSER))

User processing
(Checksum error has occurred)

<

u16a_errorinfo.bit3=1?
(LESTO.bit3 (FERY))

User processing
(Framing error has occurred)

¢

u16a_errorinfo.bit6=1?
(LESTO.bit6 (IPER))

User processing
(ID parity error has occurred)

u16a_errorinfo.bit4=1?
(LESTO.bit4 (SFERY))

User processing
(Sync field error has occurred)

<

u16a_errorinfo.bit7=1?
(LESTO.bit7 (RPER))

User processing
(Response preparation error has
occurred)

®

l

( return

)

B 3.19 Example of Error Notification Procedure (UNtfy_LINs_ComError)
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%% 3-22 Header Reception Completion Notification Function API (UNtfy_LINs_IntHeaderRx)

Syntax void UNtfy_LINs_IntHeaderRx (void)
Parameters |In unsigned char g_u8LINs_RxBUFF[0]: Received ID data
Out None
Local variables - (User processing)
Return value - (User processing)
Call funxtiona - (User processing)
LINs_TxResponse (u8a_LDFC_value): Response transmission function
LINs_RxResponse (u8a_LDFC_value): Response reception function
LINs_NoResponse (): No response request function
Description This function notifies that the header reception is completed.

( UNtfy_LINs_IntHeaderRx () )

No

g_u8LINs_RxBUFF[0] & 3FH
=Response transmission ID?

Yes No

g u8LINs_RxBUFF[0] & 3FH
=Response reception ID?

Set the response transmission data
g_u8LINs_TxBUFF[1]—Data[1] Yes
g_u8LINs_TxBUFF[2]—Data[2]
g_u8LINs_TxBUFF[3]—Data[3]
g_uBLINs_TxBUFF[4]—Dataf4]
g_u8LINs_TxBUFF[5]<Data[5]
g_u8LINs_TxBUFF[6]—Data[6]
g_u8LINs_TxBUFF[7]—Data[7]
g_u8LINs_TxBUFF[8]<Data[8]

|

Set the required LDFCO value. Set the required LDFCO value.
Response data length, Response field direction Response data length, Response field direction
(transmission), Checksum type (reception), Checksum type
LINs_TxResponse LINs_RxResponse
(u8a LDFC_value) (u8a LDFC_value) LINs_NoResponse()

B v

v

)

3.20 Example of Header Reception Completion Notification Procedure (UNtfy_LINs_IntHeaderRx)
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% 3-23 Response Transmission Completion Notification Function API (UNtfy_LINs_IntResponseTx)

Syntax void UNtfy_LINs_IntResponseTx (void)
Parameters |In None

Out None
Local variables - (User processing)
Return value - (User processing)
Call functions - (User processing)
Description This function notifies that the response transmission is completed.

C UNtfy_LINs_IntResponseTx () )
User processing

(Response transmission completion)

A

e

B 3.21 Example of Response Transmission Completion Notification Procedure
(UNtfy_LINs_IntResponseTx)
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% 3-24 Response Reception Completion Notification Function APl (UNtfy_LINs_IntResponseRx)

Syntax

void UNtfy_LINs_IntResponseRx (void)

Parameters |In

unsigned char g_u8LINs_RxBUFF[1:8]:

Response reception data

Out

None

Local variables

- (User processing)

Return value

- (User processing)

Call functions

- (User processing)

Description

This function notifies that the response reception is completed.

C UNtfy_LINs_IntResponseRx ()

)

Store response reception data
rx buffer[1]«<—g_u8LINs_RxBUFF[1]
rx buffer[2]«—g_u8LINs_RxBUFF[2]
rx buffer[3]«—g_u8LINs_RxBUFF[3]
rx buffer[4]«—g_u8LINs_RxBUFF[4]
rx buffer[5]«—g_u8LINs_RxBUFF[5]
rx buffer[6]«—g_u8LINs_RxBUFF[6]
rx buffer[7]<—g_u8LINs_RxBUFF[7]
rx buffer[8]«g_u8LINs_RxBUFF[8]

User processing
(Response reception completion)

A

C return

)

; rx buffer[n]: User's buffer

B 3.22 Example of Response Reception Completion Notification Procedure
(UNtfy_LINs_IntResponseRXx)
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# 3-25 Wake-up Signal Transmission Completion Notification Function API
(UNtfy_LINs_IntWUPSigTXx)

Syntax void UNtfy_LINs_IntWUPSIigTx (void)
Parameters |In None

Out None
Local variables - (User processing)
Return value - (User processing)
Call functions - (User processing)
Description This function notifies that the wake-up signal transmission is completed.

C UNtly_LINs_IntWUPSIgTx () )
User processing

(Wake-up transmission completion)

4

e

B 3.23 Example of Wake-up Signal Transmission Completion Notification Procedure
(UNtfy_LINs_IntWUPSigTx)
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5 3-26 Wake-up Signal Reception Notification Function API (UNtfy_LINs_IntWUPSigRx)

Syntax void UNtfy_LINs_IntWUPSIigRx (void)
Parameters |In None

Out None
Local variables - (User processing)
Return value - (User processing)
Call functions - (User processing)
Description This function notifies that the LRXDO falling edge is detected.

C UNtly_LINs_IntWUPSIigRx () )
User processing

(LRXDO falling edge detection)

A

e

X 3.24 Example of Wake-up Signal Reception Notification Procedure (UNtfy_LINs_IntWUPSigRx)
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LCUCNn LY X2 M OM1,0MO E v F TEIMEE— FZERL =L TLMSTn L2 X2 M OMM1, OMMO E v
FEGRAHTET, LINFEE—FOBITEHERT I ENTEET,

E—FBITEOLINBEL A ZDREIV T E— FBITORTEZHRE LR TIT 2> TLEEL,

E—FBITOERKEEZUTIZRLED,

%% 4-1 LIN/UART Module (RLIN3) Mode Transition Times

Mode Transition Transition Conditions Transition Time Note

Set: LCUCn.[ OM1, OM0]=11B
Check: LMSTn.[ OMM1, OMMO0]=11B

Set:  LCUCn.[OM1, OMO0]=01B (Max.) 3-foik +4-LINn
Check: LMSTn.[ OMM1, OMMO0]=01B communication clock
LIN operation mode — LIN reset mode  [Set:  LCUCn.[ OM1, OM0]=00B source

LIN wake-up mode — LIN reset mode | Check: LMSTn.[ OMM1, OMMO0]=00B

LIN reset mode — LIN operation mode

LIN reset mode — LIN wake-up mode

Note. The time it takes for LMSTn.[OMM1,0MM0] to change after setting LCUCn.[OM1,0MO0].
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