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RL78/F13, F14, F15 SENT (Single Edge Nibble Transmission) #&{5

1. RL78/F1x FA SENT BIEEENDOIME
ARETIE., RL78/F1x D SENT BEREFOEHEBELFHBALFT,

1.1 SENTB{ETHEMAYT S RL78/FIx N—FkxzT71)V—X

Table 1-1 [IZ SENT EED=HIZHERT B RL78FIx N— Koz 7H#igEERrLET, F4/IXT7L11=vy k
TAUOO/O1 2L TPWMESZERLET  FA4 X1y hAREET—RIZHIG LT=/VL RIB{E Z 85i%
T5EDIT. TR SR T77a2 bA—5 (DTC) A LET ., C DEREHF T, FERIESIE P30/ TO01
R—brhHALET,

Table 1-1 Used RL78/F1x Resources for SENT Transmission

ltem Description

CPU/peripheral hardware clock frequency (fCLK) 32 MHz

Used hardware resources TAUO00/01+DTC: PWM generation

- TAUOO: PWM mode (Master: Interval timer mode)
- TAUO1: PWM mode (Slave: One-count mode)

- DTC: Source: RAM, Destination: TDRO0O, Trigger:

INTTMO1
CRC: “SENT” mode, J2716 standard.
Output port P30/ TOO1
TAUO operation clock frequency | TAUO00/01 fcLk/32 = 1 MHz

Table 1-2 [Z SENT Z{ED-IZ{FEHT 3 RL78/FIx N\— K = PHREE R LET, 247 LA1=v +
TAUO2 T SENT ZIEEBDAA/NIIRIBEZRAELZELE-T—2EZHAFDY FT, ZOFREHITIX, P16
[TIO2 R— FIZKEBIEEZAALET,

Table 1-2 Used RL78/F1x Resources for SENT Reception

Item Description

CPU/peripheral hardware clock frequency (fCLK) 32 MHz

Used hardware resources TAUO2: Input pulse interval measurement
- TAUO2: Input pulse capture mode, falling edge to next

falling edge.

CRC: “SENT” mode, J2716 standard.

Input port P16/ TI02

TAUO count clock frequency TAUO02 fcLk = 32 MHz
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RL78/F13, F14, F15

1.2 SENT BIEREF DI

Table 1-3 [Z SENT BIEREH DA E TR L EF T AEEHF TIX.7T—42 nibble HIL 6 BICEE L TWLVET,
F71-. SENT Z{EED nibble ¥+ 1) TJL—L a3 Y R—rLET, —DDSENT A v t—2 T L—AIK 32
Ew k (818D nibble) T—% & . Sync #ifEl. Status nibble. 6 D T—%4 nibble, CRC nibble. & &
U Pause /NILAMGLEHYET, £f-. CRCIS—R&uMEYR—FLET,

SENT (Single Edge Nibble Transmission) &1§

Table 1-3 Specification of SENT Communication Example

Iltem

Setting

1 Tick

3 ps (typically)

Low level width of each pulse

5 ticks (15 ps typically)

Width of Sync period

56 ticks (168 us typically)
*Allowed within 160-216 ps (-5% - +29%).
Calibrate tick width with the detected Sync width.

Width of each nibble

12-27 ticks (36-81 s typically)

Status nibble

Open for users.

Number of data nibbles

6 data nibbles (fixed).

CRC nibble J2716 standard.
Width of a frame 284-920 ticks (852-2760 ps typically)
Pause pulse Supported: 12-768 ticks (36-2304 us typically)

*Calculate Pause pulse width for each frame transmission
based on “Def _SENT_FrameWidth” which is defined at
r_sent_tx_user.h.

Error detections during execution

- CRC error

RO1AN5553JJ0100 Rev.1.00
Sep. 30, 2020
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RL78/F13, F14, F15 SENT (Single Edge Nibble Transmission) #&{5

1.3 SENT {E5DEK
Figure 1-1 [CE AR SENT EB DKM & . Figure 1-2 IZAEREF THA L EEBOERHIZRLET ., =
DERABITIE, Pause /NILARICE > TIL—LIEE—FEICHELTWET,

Sync = 56 ticks User’s data CRC: Adjustment
Used for tick calibration. “07- “15” J2716 standard for constant
12 — 27 ticks “0— “15” frame width
12— 27 ticks
Calculated with
Data#t1-6.

/.

r K N
r N
i i i i i i | 1
Sync period | Status|Data#1!Data#2! Data#3! Data#4, Data#5, Data#6! CRC
i nibble | nibble | nibble | nibble | nibble | nibble | nibble; nibble
1

Pause pulse

: I 1 | I 1 1 1 1 1 :
| ) 12271 1227 1 1227 1 12200 12270 12200 _12~27 1 12~27 | 12~768 |
: 56 ticks '<Hicks 71~ ficks ~1< ficks 21~ ficks ~ < ficks 1~ ficks ~1< ficks =} Tficks 7} Ticks 2
H | 1 [ 1 1 l 1 1 ' |
: Frame width of a SENT transmission unit H
! 284~-920ticks '
Figure 1-1 SENT Waveform
10.858KkHz
! 0.092 Unmin:
Vaur:
Upp:
Urns:
ims
| A transmission unit frame l
[€ *Example when “framewidth” B}
I = 300 ticks (900 ps). ]
Figure 1-2 Real SENT Waveforms Generated by this Example
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RL78/F13, F14, F15 SENT (Single Edge Nibble Transmission) #&{5

1.4 SENT&{E® CRC it&

RL78/F1x IZ SENT @ CRC 1E#/\— Fxz 7 THR— L TWET, KEEH TIEX. CRCEEMKZ
BAWTN—FKY9xT7IZ2&B CRCHEXZITLET,

Figure 1-3 X SENT BEFH CRCHENDY—R YR MIITY ., HEFIEIL J2716 ARIZ#HEHM L EFF, CRC
BlE. T—3#1~T—3#6 D nibble [EZANELT. 4 EY FRTHELET  Figure 1-1 £ BB 230N,

static const uint8_t ___near SENT_CRC4_tbI[16] = {
//' 01 2 3 456 7 8 9101112131415

A
0,13,7,10,14, 3,9, 4, 1,12, 6,11,15, 2, 8, 5
h

/I SIW: Basic model
uint8_t sent_crc4(uint8_t* pdata, uint16_t ndata)

{
uint8 t Ccrc;
uint16_t i;
crc =5; /] Seed.
for(i=0; i<ndata; i++){
crc = *pdata++ * SENT_CRC4_tbl[crc]; // Data[#1 to #6]
}
/lcrc = 0 A crcdsent_tbl[crc]; I/ Post-process.
/Ireturn crc; /I Return the CRC result.
return SENT_CRC4_tbl[crc];
}
Figure 1-3 Basic Procedure for CRC Calculation (J2716 standard)
R0O1AN5553JJ0100 Rev.1.00 Page 6 of 22

Sep. 30, 2020 RENESAS




RL78/F13, F14, F15 SENT (Single Edge Nibble Transmission) #&{5
Figure 1-4 [X RL78/F1x 00 CRC jEHEEIK ZHAL\f- CRC 51EFIETY, CRCEHEE— F#% SENT AIZERTE
LT, T—4#I~T—4#6 D nibble lEZ AN L TEHEHKEZBFI,
Figure 1-5 (X, & SIZEFRIEL-ETEFIE) R b TI, loop-unrolling FETEEIELTWET,
/I HW#0: Normal.
uint8_t sent_crc4(uint8_t* pdata, uint16_t ndata)
{
uint16_t i;
CRCMD = 0x01; /I CRC mode: For SENT (X4+X3+X2+1)
CRCD =5; /I Seed.
for(i=0; i<ndata; i++){
CRCIN = *pdata++; // Data[#1 to #6]
}
CRCIN = 0x0000; Il Post-process.
NOP(); /I Wait for 1 clock.
return CRCD; // Return the CRC result.
}
Figure 1-4 CRC Calculation Procedure using RL78/F1x CRC Operation Function
/I HIW#1: Optimized: loop-unrolling.
uint8_t sent_crc4_data6(uint8_t* pdata)
{
CRCMD = 0x01; /I CRC mode: For SENT (X4+X3+X2+1)
CRCD =5; Il Seed.
CRCIN = *pdatat+; // Data#1
CRCIN = *pdata++; /I Data#2
CRCIN = *pdata++; // Data#3
CRCIN = *pdata++; /I Data#t4
CRCIN = *pdata++; /I Data#5
CRCIN = *pdata++; /I Data#6
CRCIN = 0x0000; // Post-process.
NOP(); /I Wait for 1 clock.
return CRCD; /I Return the CRC result.
}
Figure 1-5 CRC Calculation Procedure using RL78/F1x CRC Operation Function (Optimized)
RO1AN5553JJ0100 Rev.1.00 Page 7 of 22

Sep. 30, 2020 RENESAS




RL78/F13, F14, F15 SENT (Single Edge Nibble Transmission) #&{5

2. SENT#{En=EHE
AZTlE. RL78/F1x ) SENT E{EHEERE(CDVTHEALET .

21 SENT EFELEOBE

Figure 2-1 12, SENT #{EEEHOLEMELZRLET,

BALIFLA41=y b TAUOO & TAUO1 ZRLNT, P30/ TOO1 tiHFMDIEEEHALET ., A SENT &IE
TIXE/NILRERD low LAJLEIREZ Sticks BEE LTEY .. 2D low LAJLEIREZE TAUO1 TERLET,
—7%. high LRJVEARIZEIZTHY . Shdd low LARLE high LRLEHABDOE/ULRAERTT—4
EERLET, EREET—LEFHICLEZFAEFAD/LRIEE TAUOO [CEEHZET S & T SENT &IiE
[CEMLF-AIERO/NILRARBEERLTLET,

BEET—2ITxE L=/ UL RANEIE RL78/F1x 0 DTC #4E% B L T TDROO (TAUOO 0 high L~ LB
ELORA)IEGETHIET, VI Iz 7RBEHRIELTVET,

SENT *wt—C 7 L—LDHRED/NLR (Pause /8LR) D low LAJLHE AT TE DTC Dk TEIY
AHDEELFET, VILIzT7REFIZDDICEHEERETEYAATERLET,

SENT 2 ERTHEMBEHKLOZRTEIYRAATHFUEIN, I—HF[ERDZEDHDT—2 EHFEITL
9,

| R_SENT_TxInit() |
sent_tx_tau_init|
H

| R_SENT_TxStart() |

| sent_tx_setdata() |

___________ sent ered() | __________________.

Startoutput - - - - - — - ___

Complete a whole transmission.

TAUO1 int. ,|r_tauo_channel1_intenupt() H R_SENT_TxInthdr()

g_Uu8SENT_TxData: R_SENT_TxHook()
Status,Data#t1-6 00 |emmmmmmeeeeeo o

u16SENT_TxBuff
Sync=>56ticks
Status,Data#1-6.

1 User’s i
}/L TxData preparation |
1
TAU00/01+DTCO |

PWM output

Def_SENT_FrameWidth

sent_tx_setdata()

sent_crc4()

1
2 CRC: Calculated with Data#1-6.
Pause: Calculated with the frame width.

Complete a whole transmission.
| TAUOT Int.

SHOp U - | RseNTmxstopg |
Figure 2-1 Process Overview of SENT Transmission
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RL78/F13, F14, F15 SENT (Single Edge Nibble Transmission) #&{5

2.2 SENT £{EFF®D SFR &RE
Table 2-1 & Table 2-2 [T SENT i£{E=%4I0) RL78/F1x SFR %% (TAU00/01 BH&E & DTC BAEF N Fh)

ZRLET,

Table 2-1 RL78/F1x SFR Settings for SENT Transmission Example: TAU0O/01 Settings

Register name Setting
TOO01 PWM frequency cycle for SENT transmission
TDRO0O Set by DTC.
TDRO1 TOO01 PWM on duty cycle for SENT transmission
0x000FU (15 ps)
TPSO 0x5320U
(CK00=32MHz, CK01=8MHz, CK02=4MHz, CK03=1MHz)
0xC001U
TMROO (CKSO00[1:0]=11B: CKO03 (1MHz) selected.
MDO0O0[3:1]=000B: Interval timer mode selected.
MDO000=1: Interrupt occurred when stating the timer count.)
0xC409U
(CKS01[1:0]=11B: CK03 (1MHz) selected.
TMRO1 STS01[2:0]=100B: Slave channel selected.
MDO01[3:1]=100B: One count mode selected.
MDO010=1: Interrupt occurred when stating the timer count.)
TOEO TOEQ |= 0x0002U; (TOEO1=1)
TOO0 TOO0 |= 0x0002U; (TO01=1)
TOLO TOLO |= 0x0002U; (TOLO1=1)
TOMO TOMO |= 0x0002U; (TOMO01=1)
PWMDLY1 0x0000U (TOO01[1:0]=00B)

Table 2-2 RL78/F1x SFR Settings for SENT Transmission Example: DTC Settings

Register name Setting
DTCEN2 DTCEN2 |= 0x10U; (DTCEN24=1)
DTCBAR 0xFDU
DTCVECT ADDRJ[19] 0x40U
DTCCRO 0x04U (SZ=0, SAMOD=1, DAMOD=0, MODE=0)
DTBLSO 0x01U
DTCCTO 0x0AU
DTSARO U16SENT_ TxBuff (Source Address)
DTDARO OxFF18U (Destination Address: TDROO register)

RO1AN5553JJ0100 Rev.1.00
Sep. 30, 2020

Page 9 of 22

RENESAS




RL78/F13, F14, F15 SENT (Single Edge Nibble Transmission) #&{5

2.3 SENT L% EHDEREE

ARETIE SENT EEREHDFERT 2L DOLVTEHRBALE T, Table 2-3 IZ SENT EEDEH—EFTRL
9,

g_UBSENT_TxData[8]l& APl AZE#ESI T, I —YHARDEEFETEY FzLVT—F % SENT EET T EA
BA% R_SENT_TxHook()OHF Tt b LFET, EEFERAT—F L Status RUT—F#1~T—432#6 D% nibble
ET.0~"5DHEETY , I —AEEAT—42 %ty M, SENT E{ET—42 TN sent_tx_setdata()
NEERT—F2 #TICDTCEERAD/NLRAKT—TIL u16SENT_TxBUff[10]##E L £ 9,

Def SENT_FrameWidth (. —[E]0) SENT EEEHEORIEFEET S I T4 XaL—P a3 VEHTT,
284~920 ([ticks]) NEHENTEEZ LTI, Table 1-3 LSS,

Table 2-3 Variables for SENT Transmission Example

Variable Name Definition Specification
Data to be sent by SENT transmission (public):
g_UBSENT _TxDatal8] uint8__t g_U8SENT_TxData[0]: RESERVED
- - (unsigned char) g_u8SENT_TxData[1]: Status nibble data

g_U8SENT_TxData[2:7]: Data[#1 to #6] nibble data

Data buffer for SENT transmission (local):
u16SENT_TxBuff[0]: Sync time length [us]

uint16_t u16SENT_TxBuff[1]: Status nibble time length [us]
(unsigned short) u16SENT_TxBuff[2:7]: Data[#1 to #6] nibble time length [s]
u16SENT_TxBuff[8]: CRC nibble time length [us]
u16SENT_TxBuff[9]: Pause pulse time length [us]

u16SENT_TxBuff[10]

Frame width for a SENT transmission waveform (configuration
Def_SENT_FrameWidth | Macro definition constant by macro definition):
The constant value should be set within the range of 284 to 920.

RO1ANS5553JJ0100 Rev.1.00 Page 10 of 22



RL78/F13, F14, F15 SENT (Single Edge Nibble Transmission) #&{5

24 SENTFEQNETO—
Figure 2-2 IZ SENT EEELZHIDOLE (FVAANEEL) 2R LET. COFYAHNEL RL78/F1x
D DTCHEEEZFEATHIIETUVTUNLGEBEL G >TLET QIELSEEZSW),
COREBTEI—YEMARIZ7vI/EBEFUEL. A—HFIERDEET—FDERZEZTVET . LT,
BERINEZEET—RITHIELIZ/VLRART—TILEEHBL T, DTC #BEEH L FJ ., TAU00/O1 [XEMEL
FITTOWETDT, ROITL—LEED=HDZ A IBIRHILEHY T A,

This interrupt function will be called
at TAUOT completion, when the last

pulse of the transmission, i.e. Pause
R_SENT_TxInthdr() pulse is transferred.

R_SENT_TxHook()
_________________ \ Hook function R_SENT_TxHook() is

, User’s ! invoked for user.
! User prepares data for the next
transmission and sets TxData.

_________________

sent_tx_setdata()

sent_tx_setdata() function sets each

Set ‘ -
| N pulse widths to sentto TAU00. Sync
Syne pulse width pulse width is fixed as 56 ticks and
Set pulse width for set the pulse width. The next pulses
Status and are calculated with Status and

Data#1-#6 nibbles Dfata# 1-#6 nibble values_ whichis
given by the user. CRC is calculated
Calculate CRC and with Data#1-#6 nibble values and set

set the pulse width €4 v the pulse width. The last Pause
sent_crcd() length is calculated with
“Def_SENT_FrameWidth” and setf.
Calculate Pause

length and
set the pulse width

Restart DTC to setthe next

transmission data to TAU00/01.

| RestartDTC | The timers continue the PWM
generations, so this function just

sets DTC parameters and restarts

DTC to send the next Txdata array.

( Return )

Figure 2-2 Process Flow for SENT Transmission Example (Interrupt Processing Function:
R_SENT_TxInthdr())
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RL78/F13, F14, F15 SENT (Single Edge Nibble Transmission) #&{5

2.5 SENT L1§ LIPS 2

AE T SENT EEREHDE NI DU TEREA L £9 . Table 2-4 [Z SENT E{EQNEEH—EZ R
LET,

Table 2-4 Functions for SENT Transmission Example

Function Prototype
SENT transmission initialization (public) void R_SENT_TxInit(void);
Timer array unit (TAUOO, TAUO1) initialization for SENT transmission void sent_tx_tau_init(void);
(local)
DTC initialization for SENT transmission (local) void sent_tx_dtc_init(void);
SENT transmission start (public) void R_SENT_TxStart(void);
SENT transmission stop (public) void R_SENT_TxStop(void);
Interrupt processing function for SENT transmission completion (public) void R_SENT_TxInthdr(void);
Notification function of SENT transmission completion (public) void R_SENT_TxHook(void);
Data setup for SENT transmission (local) void sent_tx_setdata(void);
SENT CRC calculation (local) uint8_t sent_crc4(uint8_t* pdata);

2.5.1 SENT ZE{E#HL

Table 2-5 SENT Transmission Initialization

Syntax void R_SENT_TxInit(void);
Parameters | In None
Out None
Return value None
Description Initialize SENT transmission, with setting up timer array unit (TAUOO, TAUO1) and DTC which

are used by SENT transmission.
This function also initializes transmission data uint8_t g u8SENT_TxData[1:7] as 0, which will
be used for the first waveform output.

252 SENTZEERZATT7LA41=v b (TAU0OO. TAUO1) FNEAZERE
Table 2-6 Timer Array Unit (TAUOO, TAUO1) Initialization for SENT Transmission

Syntax void sent_tx_tau_init(void);
Parameters | In None
Out None
Return value None
Description Initialize timer array unit (TAUOO, TAUO1) for SENT transmission. This function is called by
R_SENT_TxlInit(). Please refer Table 2-1 about the settings.

2.5.3 SENTX{EF DTC ##A%E
Table 2-7 DTC Initialization for SENT Transmission

Syntax void sent_tx_dtc_init(void);
Parameters | In None
Out None
Return value None
Description Initialize DTC for SENT transmission. This function is called by R_SENT_TxInit(). Please refer
Table 2-2 about the settings.

RO1ANS5553JJ0100 Rev.1.00 Page 12 of 22



RL78/F13, F14, F15

SENT (Single Edge Nibble Transmission) &1

2.5.4 SENT X {SRita0E

Table 2-8 SENT Transmission Start

Syntax void R_SENT_TxStart(void);
Parameters | In None
Out None
Return value None
Description Start SENT transmission, with starting timer array unit (TAUOO, TAUO1) and DTC.
This function also setup pulse length table uint16_t u16SENT _TxBuff[] using data setup
function sent_tx_setdata() for the first waveform output. User can set transmission data uint8_t
g_U8SENT_TxData[1:7] which will be used for the first waveform output before this function.
255 SENT#{EELuE
Table 2-9 SENT Transmission Stop
Syntax void R_SENT_TxStop(void);
Parameters | In None
Out None
Return value None
Description Stop SENT transmission, with stopping timer array unit (TAUOO, TAUO1) and DTC. P30/TO01
port is initialized as high level.
256 SENTZEEZXTEIYAANE
Table 2-10 Interrupt Processing Function for SENT Transmission Completion
Syntax void R_SENT_TxInthdr(void);
Parameters | In None
Out None
Return value None

Description

Interrupt processing function for DTC transfer completion when SENT transmission is
completed. The timing is just after the low level output of the last Pause pulse of the
transmission frame is completed.

This function is called by INTTMO01 (TAUO1 completion interrupt), which calls notification
function of SENT transmission completion for user, prepares pulse length table for the next
transmission based on the user’s requested data, and restarts DTC. Please refer Figure 2-2.

25.7 SENT£{E

5 T EANRE 2

Table 2-11  Hook Function for SENT Transmission Completion
Syntax void R_SENT_TxHook(void);
Parameters | In None
Out None
Return value None

Description Called by R_SENT_TxInthdr() to notify user of SENT transmission completion. The user
describes the function process to prepare transmission data for the next frame.
The transmission data are 7-elements of 4-bit data stored in 8-bit data array, i.e. uint8_t
g_U8SENT_TxData[1:7]. g_u8SENT_TxData[0] is reserved. The data are consisting of Status
nibble and Data[#1 to #6] nibbles. Please refer Table 2-3.
RO1AN5553JJ0100 Rev.1.00 Page 13 of 22



RL78/F13, F14, F15

SENT (Single Edge Nibble Transmission) &1§

2.5.8 SENT ZE{ERAT—4HRXTNE

Table 2-12 Data Setup for SENT Transmission

Syntax void sent_tx_setdata(void);
Parameters | In None

Out None
Return value None

Description

Setup transmission data for the next frame. This function is called after transmission
completion notification function R_SENT_TxHook() by R_SENT_TxInthdr(), which prepares
pulse length table uint16_t u16SENT_TxBuff[] for the next transmission based on the user’s
requested data uint8_t g u8SENT_TxData[].

259 SENT A CRC stEL#

Table 2-13 SENT CRC Calculation Function

Syntax uint8_t sent_crc4(uint8_t* pdata);
Parameters | In uint8_t* pdata Input data array.
Out None
Return value uint8_t crc Calculation result for CRC.

Description

Calculate 4-bit CRC for SENT, J2716 standard.

The input data are 6-elements of 4-bit data stored in 8-bit data array, i.e. uint8_t data[6]. The
data are consisting of Data[#1 to #6] nibbles.

This function uses RL78/F1x operation function for SENT CRC calculation to optimize the
speed.

RO1AN5553JJ0100 Rev.1.00
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RL78/F13, F14, F15 SENT (Single Edge Nibble Transmission) #&{5

3. SENT Z{En=EH
AZTlE. RL78/F1x ) SENT Z{S#EERE(CDVTHALET .

3.1 SENT Z{ENEDME
Figure 3-1 [Z, SENT 2EREHINNEMEZTLET,
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Figure 3-1 Process Overview of SENT Reception
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RL78/F13, F14, F15 SENT (Single Edge Nibble Transmission) #&{5

3.2 SENT Z{EKF®D SFR &% TE
Table 3-1 [Z SENT 2{S5£%4| RL78/F1x SFR % E (TAUO2 BSi&E) #RLFET,
Table 3-1 RL78/F1x SFR Settings for SENT Reception Example: TAUO2 Settings

Register name Setting
TDRO02 T102 pulse width capture time for SENT reception
TPSO 0x5320U
(CK00=32MHz, CK01=8MHz, CK02=4MHz, CK03=1MHz)
0x0104U
(CKS02[1:0]=00B; CKO00 selected.
TMRO02 STS02[2:0]=001B; TI02 input enabled.
CI1S02[1:0]=00B; Falling edge selected.
MDO02[3:1]=010B; Input capture mode selected.)
TISO TISO &= ~ 0x40; (TIS06=0)
TOEQ TOEOQ &= ~0x0004U; (TOE02=0)
TOLO TOLO &= ~0x0004U; (TOL02=0)
TO TOO0 &= ~0x0004U; (TO02=0)
NFEN1 NFEN1 |= 0x04U; (TNFENO02=1)

3.3 SENT ZIEEREHIDFEREH
AETIEISENT ZIEREFDFERT H2EHRIDOLWTHBALE T, Table 3-2 IZ SENT ZIENDEH—EFTRL
i-g-o

g_UBSENT_RxData[10]l& APl AZEHEIITY . ZIET— 2 Z#HREFLTH Y. 1—HIL SENT Z{EE T EAN
BA% R_SENT_RxHook() D TiHAH LFE T, 25T —4 [& Status. Data[#1 to #6]&% U CRC D% nibble &
T. "0'~"15DEETT,

g_U16SENT_RxErrorNo 3 API RZE#TH Y. SENT ZENED IS —REBEZRFLET,
Table 3-2 Variables for SENT Reception Example

Variable Name Definition Specification

Data received by SENT reception (public):
g_UBSENT_RxData[0]: RESERVED

uint8_t g_Uu8SENT_RxData[1]: Status nibble data
(unsigned char) g_U8SENT_RxData[2:7]: Data[#1 to #6] nibble data
g_U8SENT_RxData[8]: CRC nibble data
g_U8SENT_RxData[9]: RESERVED

Error status for SENT reception (public):

0000H: No error

000AH: CRC error

g_U8SENT_RxData[10]

uint16_t

g_Uu16SENT_RxErrorNo (unsigned short)
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3.4 SENT ZEQMNETO—
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Figure 3-2 Process Flow for SENT Reception Example (Interrupt Processing Function: R_SENT_RxInthdr())
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SENT (Single Edge Nibble Transmission) &1§
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Figure 3-3 Timing Chart of SENT Reception Example Process
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RL78/F13, F14, F15 SENT (Single Edge Nibble Transmission) #&{5

3.5 SENT ZEREH| DRk

AETII SENT ZIEREFORNEREHIZDLNTEHRBA L 9, Table 3-3 [Z SENT ZED LB —E %R

LEI,

Table 3-3 Functions for SENT Reception Example

Function

Prototype

SENT reception initialization (public)

void R_SENT_RXxInit(void);

Timer array unit (TAUO2) initialization for SENT reception (local)

void sent_rx_tau_init(void);

SENT reception start (public)

void R_SENT_RxStart(void);

SENT reception stop (public)

void R_SENT_RxStop(void);

Interrupt processing function for SENT reception (public)

void R_SENT_RXxInthdr(void);

Notification function of SENT reception completion (public)

void R_SENT_RxHook(void):

SENT CRC calculation (local)

uint8_t sent_crc4(uint8_t* pdata);

3.5.1 SENT Z{EMHAL

Table 3-4 SENT Reception Initialization

Syntax void R_SENT_RxlInit(void);
Parameters | In None
Out None
Return value None
Description Initialize SENT reception, with setting up timer array unit (TAUO2) which is used by SENT
reception.

352 SENTZERAS2A4I7LA41=y bk (TAU02) #E]

21—

ax ;&

Table 3-5 Timer Array Unit (TAUO2) Initialization for SENT Reception

Syntax void sent_rx_tau_init(void);
Parameters | In None
Out None
Return value None
Description Initialize timer array unit (TAUO2) for SENT reception. This function is called by
R_SENT_RXxInit(). Please refer Table 3-1 about the settings.

3.5.3 SENT Z{EFtRNE

Table 3-6 SENT Reception Start

Syntax void R_SENT_RxStart(void);
Parameters | In None
Out None
Return value None
Description Start SENT reception, with starting timer array unit (TAU02).
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RL78/F13, F14, F15 SENT (Single Edge Nibble Transmission) #&{5
3.54 SENT Z{E{=uE

Table 3-7 SENT Reception Stop

Syntax void R_SENT_RxStop(void);
Parameters | In None
Out None
Return value None
Description Stop SENT reception, with stopping timer array unit (TAUO02).

3.5.5 SENT 2Z{E%|YAANEE
Table 3-8 Interrupt Processing Function for SENT Reception

Syntax void R_SENT_RXxInthdr(void);
Parameters | In None
Out None
Return value None
Description Interrupt processing function when SENT reception is completed.

This function is called by INTTMO02 (TAUO2 completion interrupt) which is invoked when
measurement of the each input pulse length is completed. When Sync/Calibration pulse is
received, the 1-tick pulse length is calculated from the received pulse. After receiving Sync
pulse, Status and Data[#1 to #6] and CRC pulse are received in sequence. The reception of
Sync/Calibration pulse is always judged. The function calls notification function of SENT
reception completion for user, when CRC nibble is captured and checked for the value. Please
refer Figure 3-2.

3.5.6 SENT Z{EE T @B
Table 3-9 Hook Function for SENT Reception Completion

Syntax void R_SENT_RxHook(void);
Parameters | In None
Out None
Return value None
Description Called by R_SENT_RxInthdr() to notify user of SENT reception completion. The user describes

the function process to get and process reception data which are read from uint8_t
g_u8SENT_RxDatal].

The reception data are 8-elements of 4-bit data stored in 8-bit data array, i.e. uint8_t
g_Uu8SENT_RxData[1:8]. g_u8SENT_RxData[0] and g_u8SENT_RxData[9] are reserved.
The data are consisting of Status nibble, Data[#1 to #6] nibbles and CRC nibble. Please refer
Table 3-2.

If CRC error is detected during reception, the error code will be set in variable uint16_t
g_u16SENT_RxErrorNo. User can confirm the error status by reading the variable.

0000H: No error

000AH: CRC error

The reception will not be canceled even if the CRC error is occurred, and the CRC nibble value
user will read from the variable is captured one.

3.5.7 SENT i CRC i#tE0E
SENT i£EAD sent_crc4()B# & R CAMEBARTT, 25.9EFZSHIEEELN,
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4. ZEEH

K7 TVr—23 0/ —rDSEEHELUTICRLET, SBOEBIE., LY RILY bOZY RK—LA
R=UOHLRFREAFLTLESL,

e RL78/F13,F14 1—H—X<%=a7I)L N— K917
e RL78/F15 A—H—Xv=a7I)L N—FKYH I T7#

Ff-. SENT BEMAKRICEALELT, UTOEHOSHREHELET,

* SAE International, SENT - Single Edge Nibble Transmission for Automotive Applications J2716
APR2016, SAE International, 2016.
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