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Introduction

This application note explains the sequence transfer applications using RX Family DTC module Firmware Integration
Technology (FIT) and RX Code Generator (CG).

This application note has achieved “RX65N Group and RX651 Group DTCb sequence transfer Examples
(RO1AN3092EJ)” by DTC FIT module and CG. Refer to ROIAN3092EJ for the basic function and the contents of the
sequence transfer.

Target Device
RX65N Group, RX651 Group

When applying the information in this application note to a microcontroller other than the above, modifications should
be made as appropriate to match the specification of the microcontroller and careful evaluation performed.

FIT-Related Documents

RX65N Group and RX651 Group DTCb sequence transfer Examples (RO1IAN3092EJ)
RX Family DTC Module Using Firmware Integration Technology (RO1AN1819EJ)
Firmware Integration Technology User’s Manual (RO1AN1833EU)

Board Support Package Module Using Firmware Integration Technology (RO1IAN1685EJ)
Adding Firmware Integration Technology Modules to Projects (RO1IAN1723EU)

Adding Firmware Integration Technology Modules to CS+ Projects (ROLAN1826EJ)
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1. Changes in the Application Note

This application note has achieved RX65N Group and RX651 Group DTCb Sequence Transfer Examples
(ROLAN3092EJ) by DTC FIT module and CG. Table 1-1 lists the changes in the application note. For the items not
included in this application note, refer to ROLAN3092EJ.

Table 1-1 Changes in the Application Note

RO1AN3092 RO1AN3434 (This Application Note)
Chapter Items Corresponding Remarks
chapter
1. Basic Operation of None Refer to RO1IAN3092EJ
Sequence transfer
2. Specifications 2 Refer to RO1IAN3092EJ for “DTC Index Table
Settings”
3. Operation Confirmation 2.1
Conditions
4, Related Applications First page
5. Hardware Description 3
6. Software Description 4
6.1 Operation Overview None Refer to RO1AN3092EJ
6.2 Section Configuration None In the case of the DTC FIT module, there is
no section setting description to secure the
DTC vector table area using the malloc ()
function.
6.3 File Structure 4.3
6.4 Option Setting Memory None Set the initial value (OXFFFFFFFF) in the CG
6.5 Constants List 4.5
6.6 Struct/Union List 4.6
6.7 Variables List 4.7
6.8 Functions List 4.8
6.9 Functions Specification 4.9
6.10 Flow Chart 4.10
RO1AN3434EJ0100 Rev.1.00 Page 3 of 19
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2. Overview

This application note describes the asynchronous serial receiving by sequence transfer based on the receive FIFO full
interrupt (RXI) as DTC activation source. The SCI used is channel 10.

The following sequence transfer is automatically started according to 1 byte data (sqnum) received first from external
communication device.

® Sequence Transfer Example 1 (sgnum= “00h”) :

Changes receive FIFO threshold to 4 bytes, receives 4 bytes data, and executes DTC transfer.
® Sequence Transfer Example 2(sgnum= "01h”):

Changes receive FIFO threshold to 8 bytes, receives 8 bytes data, and executes DTC transfer.
® Sequence Transfer Example 3(sgnum= “02h”):

Changes receive FIFO threshold to 12 bytes, receives 12 byte data, and executes DTC transfer.
® Sequence Transfer Example 4(sgnum= “03h”):

Changes receive FIFO threshold to 16 bytes, receives 16 bytes data, and executes DTC transfer.
® Sequence Transfer Example 5(sgnum>= “04h”):

Process as invalid command.

2.1 Operating Environment
Table 2-1 lists the operation confirmation conditions.

Table 2-1 Operation Confirmation Conditions

Iltems Contents

MCU used RX65N Group (Program ROM 1MB/RAM 256KB)

Operating frequency ICLK: 120MHz, PCLKA : 120MHz

Operating voltage 3.3V

Integrated development Renesas Electronics e2 studio V6.0.0

Environment

C compiler Renesas Electronics C/C++ compiler for RX family V.2.07.00
Compile Option: Add the following option to IDE default settings;
-lang = c99

Endian order Big endian/ Little endian

Software version Ver.1.00

Board used Renesas Starter Kit for RX65N (product No.: RTK500565NSxxxxxBE)

Renesas Starter Kit for RX65N-2MB (product No.: RTK50565N2SxxxxxBE)

R0O1AN3434EJ0100 Rev.1.00 Page 4 of 19
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3. Hardware Description

Using the MCU’s internal SCI, asynchronous serial receive with external communication device is performed.

3.1 Example of Hardware Configuration

Figure 3-1 shows the connection diagram.

RX65N Group External communication device
RXD10 TXD
(P86)

Figure 3-1 Connection Diagram

3.2 List of Pins Used
Table 3-1 lists the pins used and the functions.

Table 3-1 Pins Used and the Functions

Pin name I/O Contents
RXD10 Input Input SCI10 receive data

RO1AN3434EJ0100 Rev.1.00 Page 5 of 19
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4. Software Description

Initial setting for SC110 and DTC is made after releasing the reset. Then, RX110 for DTC activation source is set. The
following sequence transfers are automatically executed according to 1 byte data (sgnum) received first from external
communication device. For operation details, refer to “RX65N Group and RX651 Group DTCb Sequence Transfer
Examples (RO1IAN3092EJ)”.

® Sequence Transfer Example 1(sgnum=“00h")

After receiving sqnum= "00h” from external communication device, the receive FIFO threshold is changed to 4
bytes, then, 4 bytes data output from external communication device is received, and is stored in the RAM by DTC
transfer.

® Sequence Transfer Example 2(sqnum=“01h")

After receiving sqgnum= "01h” from external communication device, the receive FIFO threshold is changed to 8
bytes, then, 8 bytes data output from external communication device is received, and is stored in the RAM by DTC
transfer.

® Sequence Transfer Example 3(sqnum=“02h")

After receiving sgnum= "02h” from external communication device, the receive FIFO threshold is changed to 12
bytes, then, 12 bytes data output from external communication device is received, and is stored in the RAM by DTC
transfer.

® Sequence Transfer Example 4(sqnum=“03h")

After receiving sgnum= “03h” from external communication device, the receive FIFO threshold is changed to 16
bytes, then, 16 bytes data output from external communication device is received, and is stored in the RAM by DTC
transfer.

® Sequence Transfer Example 5(sqnum>=“04h”)
When receiving sqnum>= “04h”, it is determined as invalid command and generates interrupt request to CPU without
sequence transfer.

In sequence transfer examples 1~4, interrupt request to CPU is not generated.

R0O1AN3434EJ0100 Rev.1.00 Page 6 of 19
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4.1 Peripherals Settings

The setting for the peripherals used is as follows;

ltems

Table 4-1 DTC Settings
Settings

DTC activation source

Receive FIFO full receive (RXI10)

DTC address mode

Full address mode

Table 4-2 SCI Settings

Items Settings

Channel using SCI Channel 10

Communication mode Asynchronous

Transfer speed 38400bps

Transmit/receive operation Receive

Clock source Internal baud rate generator
¥ data length 8 bits

Stop bit 2 bits

(when receiving SCI, regardless of SMR.STOP bit setting, only 1st bit
of the stop bit is checked. When 2" bit is 0", it is regarded as the
start bit of the next send frame)

Parity function No parity
Data transfer direction LSB first
Receive FIFO threshold Variable

Interrupt

Enable receive FITO full interrupt (RXI10)
Enable receive error interrupt (ERI10)

RO1AN3434EJ0100 Rev.1.00
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4.2

Software Configuration

Figure 4-1 shows the software configuration.

Application Application layer
i CG FIT :
: \ 4 \ 4 y \ 4 \ 4 i
| System | perrupt || GPIO scl DTC ! Driver layer
! clock ! (MCU-dependent)
control !
: control control control control :
SYSTEM ICU GPIO SCI DTC
Hardware
IP IP IP IP P (RX Family MCU)
—] 1 Hardware
] Transmission [] (External
(- Device 1 communication device)
—] 1
Figure 4-1 Software Configuration

@

Application Layer (r_cg_main.c)

In this application note, application is configured based on r_cg_main.c output using RX64M CG.

2

Driver Layer (CG control)

In this application note, the source code (r_cg_xxxx.c other than r_cg_main.c) output using RX64M CG is modified for

use as RX65N.
3)

Driver Layer (FIT control)

This application note includes RX Family DTC module Firmware Integration Technology (RO1AN1819EJ).
The latest version can be downloaded from the Renesas Electronics website.

RO1AN3434EJ0100 Rev.1.00
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4.3 File Structure
Table 4-3 lists the files used in the sample code. The files auto-generated in Integrated development environment (IDE)

are not included.

Table 4-3 File structure

¥an-r01an3434ej0100-rx65n-dtc-dmac?2 <DIR> Sample project folder
¥r_config <DIR> FIT Module configuration fonder
r_dtc_rx_config.h DTC FIT module configuration file
¥r_dtc_rx <DIR> DTC FIT module folder
For the detalil, refer to DTC FIT module
application note.
¥src <DIR> CG and other file folders
iodefine.h I/O register definition file
platform.c FIT BSP module alternate source file
platform.h FIT BSP module alternate header file
¥cg_src <DIR> CG folder
r_cg_cgc.c CGC module source file
r_cg_cgc.h CGC module header file
r_cg_cgc_user.c CGC module user source file
r_cg_dbsct.c Section definition source file
r_cg_hardware_setup.c Hardware setup source file
r_cg_icu.c ICU module source file
r_cg_icu.h ICU module header file
r_cg_icu_user.c ICU module user source file
r_cg_intprg.c Interrupt definition source file
r_cg_macrodiver.h CG macro definition header file
r_cg_main.c Main source file (sample code)
r_cg_resetprg.c Reset source file
r_cg_sbrk.c Heap definition source file
r_cg_sbrk.h Heap definition header file
r_cg_sci.c SCI module source file
r_cg_sci.h SCI module header file

r_cg_sci_user.h

SCI module user source file

r_cg_stacksct.h

Stack area definition header file

r_cg_userdfine.h

User definition header file

r_cg_vect.h

Vector table initialization header file

r_cg_vecttbl.c

Vector table initialization source file

RO1AN3434EJ0100 Rev.1.00
Jul 31, 2017
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4.4 Compile Settings

Table 4-4 lists the setting of DTC FIT module configuration file (r_dtc_rx_config.h).

Table 4-4 Compile settings

Configuration options in r_dtc_rx_config.h

#define DTC_CFG_SHORT_ADDRESS_MODE
*The default value is “DTC_DISABLE”

* DTC_DISABLE: Selects full address mode

*The default value is “DTC_ENABLE”

#define DTC_CFG_TRANSFER_DATA_READ_SKIP_EN

« DTC_DISABLE: Disables transfer information read skip

#define DTC_CFG_USE_SEQUENCE_TRANSFER
*The default value is "DTC_DISABLE”

« DTC_ENABLE: Uses sequence transfer.

When defined as “DTC_ENABLE”, set
DTC_CFG_SHORT_ADDRESS_MODE to “DTC_DISABLE”. When
set to “DTC_ENABLE”, compiling error will be generated.

45 Constants List

Table 4-5 lists the constants used in r_cg_main (referred to as “sample code” below).

Table 4-5 Constants used in the sample code

Constants name Settings Description
SQNUMO_RCV_NUM 4 Receive data count for Sequence transfer example 1(sgnum=0)
SQNUMO_RCV_FIFO TRG 4 Receive FIFO threshold for Sequence transfer example 1(sqgnum=0)
SQNUMO_FCRH_DATA OxF4 FCR.H register settings for Sequence transfer example 1(sqnum=0)
SQNUMO_INFO_NUM 3 Transfer i_nformation counts for Sequence transfer example

- - 1(sqnum=0)
SQNUM1_RCV_NUM 8 Receive data count for Sequence Transfer Example 2(sgnum=1)

SQNUM1_RCV_FIFO_TRG 8

Receive FIFO threshold for Sequence Transfer Example
2(sgnum=1)

FCR.H register settings for Sequence Transfer Example

SQNUM1_FCRH_DATA OxF8 >
2(sgnum=1)
SONUML_INFO_NUM 3 Transfer |_nformat|on counts for Sequence Transfer Example
- - 2(sqnum=1)
SQNUM2_RCV_NUM 12 Receive data counts for Sequence Transfer Example 3(sgnum=2)

SQNUM2_RCV_FIFO_TRG 12

Receive FIFO threshold for Sequence Transfer Example
3(sgnum=2)

FCR.H register settings for Sequence Transfer Example

SQNUM2_FCRH_DATA OxFC >
3(sgnum=2)
SQNUM2_INFO_NUM 3 Transfer |_nformat|on counts for Sequence Transfer Example
- - 3(sgqnum=2)
SQNUM3_RCV_NUM 16 Receive data counts for Sequence Transfer Example 4(sgnum=3)

SQNUM3_RCV_FIFO_TRG 8

Receive FIFO threshold for Sequence Transfer Example
4(sqnum=3)

SQNUM3_FCRH_DATA OXF8

FCR.H register settings for Sequence Transfer
Example 4(sgnum=3)

SQNUMS3_INFO_NUM 4

Transfer information counts for Sequence Transfer Example
4(sgnum=3)

RO1AN3434EJ0100 Rev.1.00
Jul 31, 2017
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4.6 Struct/Union List

None.

The structure defined in “RX65N Group and RX651 Group DTCb Sequence Transfer Examples (RO1AN3092EJ)” has
already been defined in the DTC FIT module. Definition in this sample code is not required.

RO1AN3434EJ0100 Rev.1.00 Page 11 of 19
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4.7 Variables List

Table 4-6 lists global variables, Table 4-7 lists static variables, Table 4-8 lists const variables, and Table 4-9 lists static
const variables. For DTC Vector table and DTC index table, DTC FIT module secures them in the heap. Therefore
variables-specific definition is not required.

Table 4-6 Global Variables

Type Variables name Description

volatile uint16_t g_dtc_rx_sgnum Receive sequence number storage area

uintl6 _t g_dtc_rx_buf0[4] Receive data storage area for Sequence
transfer Example 1 (sqnum=0)

uintl6 t g_dtc_rx_bufQ[8] Receive data storage area for Sequence
transfer Example 2 (sqgnum=1)

uintl6 t g_dtc_rx_buf0[12] Receive data storage area for Sequence
transfer Example 3 (sqnum=2)

uintl6_t g_dtc_rx_buf0[16] Receive data storage area for Sequence

transfer Example 4 (sqnum=3)

Table 4-7 static variables

Type Variables name Description

static dtc_transfer_data cfg t g _dtc_pre_info_sqgnum Settings of DTC transfer information for
sequence number receive

static dtc_transfer_data cfg t g _dtc_pre_seqinfo_sqnumO[3] DTC transfer information settings for
Sequence Transfer Example

1(sqnum=0)

static dtc_transfer_data_cfg_ t g_dtc_pre_seqinfo_sqnuml1[3] DTC transfer information settings for
Sequence Transfer Example
2(sgqnum=1)

static dtc_transfer_data cfg t g _dtc_pre_seqinfo_sqnum?2[3] DTC transfer information settings for
Sequence Transfer Example
3(sgnum=2)

static dtc_transfer_data_cfg_ t g_dtc_pre_seqinfo_sqnum3[4] DTC transfer information settings for
Sequence Transfer Example

4(sgnum=3)

static dtc_transfer_data t g_dtc_info_sqnum DTC transfer information for sequence
number receive

static dtc_transfer_data t g_dtc_seqinfo_sqnumOJ[3] DTC transfer information for Sequence
Transfer 1(sgnum=0)

static dtc_transfer_data t g_dtc_seqinfo_sqnum1][3] DTC transfer information for Sequence
Transfer Example 2(sgnum=1)

static dtc_transfer_data t g_dtc_seqinfo_sqnum?2[3] DTC transfer information for Sequence
Transfer Example 3 (sgnum=2)

static dtc_transfer_data t g_dtc_seqinfo_sqnuma3J[3] DTC transfer information for Sequence

Transfer Example 4 (sgnum=3)

Table 4-8 const variables

R0O1AN3434EJ0100 Rev.1.00 Page 12 of 19
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Type

Variables name Description

const uint8_t

g_dtc_fcrh_sgnum FCR.H register settings when receiving
sequence number

Type

Table 4-9 static const variables

Variables name Description

static const uint8_t

dtc_fcrh_data[4] FCR.H register settings

4.8 Functions List
Table 4-10 lists the functions.

Table 4-10 Functions

Function name Description
main() Main processing
trap() Error processing

R_DTC_FITlnit()

DTC FIT module initial setting processing

dtc_rx_buf_clear()

DTC transfer destination area initial setting

dtc_pre_info_sgnum_init()

Configuration of DTC transfer information settings for Receive
command

dtc_pre_seqinfo_sgnumaO_init()

Configuration of DTC transfer information settings for Sequence
Transfer Example 1 (sqgnum=0)

dtc_pre_seqinfo_sgnum1_init()

Configuration of DTC transfer information settings for Sequence
Transfer Example 2 (sgnum=1)

dtc_pre_seqinfo_sgnumz2_init()

Configuration of DTC transfer information settings for Sequence
Transfer Example 3 (sgnum=2)

dtc_pre_seqinfo_sgnuma3_init()

Configuration of DTC transfer information settings for Sequence
Transfer Example 4 (sgnum=3)

Note : The function configures DTC transfer information settings. Transfer information is set by setting the
value to the argument of DTC FIT module API.

RO1AN3434EJ0100 Rev.1.00
Jul 31, 2017
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4.9 Functions Specification
Functions specification for sample code is shown as follows.

Main

Overview Main processing

Header None

Declaration void main(void)

Description Initializes SCI110 and DTC, and starts asynchronous serial receive after the initial
setting.

Argument None

Return value None

Trap

Overview Error processing

Header None

Declaration void trap(void)

Description It is called when error occurs.
Argument None

Return value None

R_DTC_FITInit

Overview DTC FIT module initial setting processing

Header None

Declaration void R_DTC_FITlInit(void)

Description Initializes DTC FIT module and set sequence transfer information.
Argument None

Return value

None

dtc_rx_buf clear

Overview
Header
Declaration
Description
Argument
Return value

Initial setting for DTC transfer destination area
None

void dtc_rx_buf_clear(void)

Zero-clears DTC transfer destination area
None

None

dtc_pre_info_sqnum_init

Overview
Header
Declaration
Description

Argument
Return value

DTC transfer information initial setting for receive command

None

void dtc_pre_info_sgnum_init(void)

Configures the transfer information to DTC-transfer the command received from
external communication device when starting sequence transfer.

Transfer information can be set by setting the variables “g_dtc_pre_info_sqnum”
specified in this process to third argument of R_DTC_Create() in DTC FIT module.
None

None

RO1AN3434EJ0100 Rev.1.00
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dtc_pre_seqinfo_sgnumO_init
Overview Configuration of DTC transfer information settings for Sequence Transfer Example
1 (sqnum=0)
Header None
Declaration void dtc_pre_seqinfo_sgnumO_init(void)
Description Configures DTC transfer information for Sequence Transfer Example 1(sqnum=0).

Transfer information can be set by setting the variables
“g_dtc_pre_seqinfo_sqnumO[]” specified in this process to third argument of
R_DTC_CreateSeq() in DTC FIT module.

Argument None

Return value None

dtc_pre_seqinfo_sgnum1_init

Overview Configuration of DTC transfer information settings for Sequence Transfer Example
2 (sqnum=1)

Header None

Declaration void dtc_pre_seqinfo_sgnuml_init(void)

Description Configures DTC transfer information for Sequence Transfer Example 2(sgnum=1).

Transfer information can be set by setting the variables
“g_dtc_pre_seqinfo_sqnuml[]” specified in this process to third argument of
R_DTC_CreateSeq() in DTC FIT module.

Argument None

Return values None

dtc_pre_seqinfo_sgnumz2_init

Overview Configuration of DTC transfer information settings for Sequence Transfer Example
3 (sgqnum=2)

Header None

Declaration void dtc_pre_seqinfo_sqnum?2_init(void)

Description Configures DTC transfer information for Sequence Transfer Example 3
(sgnum=2).

Transfer information can be set by setting the variables
“g_dtc_pre_seqinfo_sqnum2[]” specified in this process to third argument of
R_DTC_CreateSeq() in DTC FIT module.

Argument None

Return values None

dtc_pre_seqinfo_sgnuma3_init

Overview Configuration of DTC transfer information settings for Sequence Transfer Example
4 (sgnum=3)

Header None

Declaration void dtc_pre_seqinfo_sqnum3_init(void)

Description Configures DTC transfer information for Sequence Transfer Example 4(sgnum=3).

Transfer information can be set by setting the variables
“g_dtc_pre_seqinfo_sqnuma3|]” specified in this process to third argument of
R_DTC_CreateSeq() in DTC FIT module.

Arguments None
Return values None
R0O1AN3434EJ0100 Rev.1.00 Page 15 of 19
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410 Flow Chart

4.10.1 Main Processing
Figure 4-2 shows the flow chart of main processing.

¢ i )

DTC Initial Setting
R_DTC_FITInit() FIT Module
SCI10 Start Setting G

R_SCI10_Start()

SCI10 receive stat processing G
R_SCI10_Serial_Receive()

|
y

Figure 4-2 Main Processing

RO1AN3434EJ0100 Rev.1.00
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4.10.2

DTC FIT Module Initial Setting Processing
Figure 4-3 and Figure 4-4 show the flow chart of DTC FIT module initial setting processing.

( R_DTC_FITInit >

DTC transfer destination area initial setting
dtc_rx_buf_clear()

DTC FIT module
Initialization processing
R_DTC_Open()

DTC transfer information initial setting for
receive command
dtc_pre_info_sgnum_init()

DTC FIT module register & activation source
setting processingl
R_DTC_Create()

DTC FIT module register & activation source
setting processing2
R_DTC_Control()

Configuration of DTC transfer information settings
for Sequence Transfer Examplel(sqgnum=0
dtc_pre_seqinfo_sgqnumO_init()

Setting processing of register & activation
source for DTC FIT module sequence transfer
R_DTC_CreateSeq()

Configuration of DTC transfer information settings
for Sequence Transfer Example2(sqnum=1)
dtc_pre_seqinfo_sqnum1_init()

Setting processing of register & activation
source for DTC FIT module sequence transfer
R_DTC_CreateSeq()

Configuration of DTC transfer information settings
for Sequence Transfer Example3(sgnum=2)
dtc_pre_seqinfo_sqnum2_init()

Setting processing of register & activation
source for DTC FIT module sequence transfer
R_DTC_CreateSeq()

Configuration of DTC transfer information settings
for Sequence Transfer Example4(sqnum=3)
dtc_pre_seqinfo_cmnd3_init()

Setting processing of register & activation
source for DTC FIT module sequence transfer
R_DTC_CreateSeq()

Secures DTC vector table and DTC index
table in the heap area.

Configures transfer information in
g_dtc_pre_info_sqnum.

Set transfer information about g_dtc_pre_info_sgnum, the address of
DTCVBR register +(4* DTCE_SCI10_RXI10)«<—g_dtc_info_sgnum to
“g_dtc_info_sqnum.

To set the sequence transfer information, change the following parameters.
p_data_cfg->writeback_disable = DTC_WRITEBACK_DISABLE;
p_data_cfg->refer_index_table_enable =

DTC_REFER_INDEX_TABLE_ENABLE;

Configures sequence transfer information in
g_dtc_pre_seqinfo_sqnumO([]

Set sequence transfer information about
g_dtc_pre_seqinfo_sqnumO[], the address of DTCIBR register
+(4* 0)<—g_dtc_seqinfo_sqnumO[] to “g_dtc_info_sqnum.

Configures sequence transfer information in
g_dtc_pre_seqinfo_sgnum1[].

Set sequence transfer information about
g_dtc_pre_seqinfo_sqgnuml[], the address of DTCIBR register
+(4* 1)<—g_dtc_seqinfo_sqnuml[] to “g_dtc_info_sqnum1[].

Configures sequence transfer information in
g_dtc_pre_seqinfo_sgnum?2[].

Set sequence transfer information about
g_dtc_pre_seqinfo_sqnumz2[], the address of DTCIBR register
+(4* 2)<—g_dtc_seqinfo_sgnum?2[0] to “g_dtc_info_sgnum2][].

Configures sequence transfer information in
g_dtc_pre_seqinfo_sgnum3][].

Set sequence transfer information about
g_dtc_pre_seqinfo_sqnum3[], the address of DTCIBR register
+(4* 3)<—g_dtc_seqinfo_sgnum3J[0] to “g_dtc_info_sgnuma3[].

Figure 4-3 DTC FIT Module Initial Setting Processing 1

RO1AN3434EJ0100 Rev.1.00
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Sequence number = 4

_— T No
Sequence number < 256 I

DTCSQE register—DTCE_SCI10_RXI10

DTCIBR register+(4 * Sequence number)<0x00000001

When command of Sequence number=4 is issued, interrupt reques|
is output in CPU.

Setting processing of register & activation
source for DTC FIT module sequence transfer
R_DTC_CreateSeq()

Sequence number + 1

\ 4
DTC FIT module
operation setting ICU.DTCER[DTCE_SCI10_RXI10].BIT.DTCE = 1;

R_DTC_Control()

DTC FIT module DTCSQE Register<DTCE_SCI10_RXI10

operation setting DTC.DTCSQEBITESPSEL = 1;
R_DTC_Control()

DTC FIT module
operation setting processing DTCDTCSTBIT.DTCST = 1;

R_DTC_Control()

‘ p
return

Figure 4-4 DTC FIT Module Initial Setting Processing 2
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General Precautions in the Handling of MPU/MCU Products

The following usage notes are applicable to all MPU/MCU products from Renesas. For detailed usage notes on the
products covered by this document, refer to the relevant sections of the document as well as any technical updates that
have been issued for the products.

1. Handling of Unused Pins

Handle unused pins in accord with the directions given under Handling of Unused Pins in the manual.

— The input pins of CMOS products are generally in the high-impedance state. In operation with an
unused pin in the open-circuit state, extra electromagnetic noise is induced in the vicinity of LSI, an
associated shoot-through current flows internally, and malfunctions occur due to the false
recognition of the pin state as an input signal become possible. Unused pins should be handled as
described under Handling of Unused Pins in the manual.

2. Processing at Power-on

The state of the product is undefined at the moment when power is supplied.

— The states of internal circuits in the LSI are indeterminate and the states of register settings and
pins are undefined at the moment when power is supplied.

In a finished product where the reset signal is applied to the external reset pin, the states of pins
are not guaranteed from the moment when power is supplied until the reset process is completed.
In a similar way, the states of pins in a product that is reset by an on-chip power-on reset function
are not guaranteed from the moment when power is supplied until the power reaches the level at
which resetting has been specified.

3. Prohibition of Access to Reserved Addresses

Access to reserved addresses is prohibited.

— The reserved addresses are provided for the possible future expansion of functions. Do not access
these addresses; the correct operation of LSl is not guaranteed if they are accessed.

4. Clock Signals

After applying a reset, only release the reset line after the operating clock signal has become stable.

When switching the clock signal during program execution, wait until the target clock signal has

stabilized.

— When the clock signal is generated with an external resonator (or from an external oscillator)
during a reset, ensure that the reset line is only released after full stabilization of the clock signal.
Moreover, when switching to a clock signal produced with an external resonator (or by an external
oscillator) while program execution is in progress, wait until the target clock signal is stable.

5. Differences between Products

Before changing from one product to another, i.e. to a product with a different type number, confirm

that the change will not lead to problems.

— The characteristics of an MPU or MCU in the same group but having a different part number may
differ in terms of the internal memory capacity, layout pattern, and other factors, which can affect
the ranges of electrical characteristics, such as characteristic values, operating margins, immunity
to noise, and amount of radiated noise. When changing to a product with a different part number,
implement a system-evaluation test for the given product.




Notice

1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples. You are fully responsible for
the incorporation or any other use of the circuits, software, and information in the design of your product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by
you or third parties arising from the use of these circuits, software, or information.

2. Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other disputes involving patents, copyrights, or other intellectual property rights of third parties, by or
arising from the use of Renesas Electronics products or technical information described in this document, including but not limited to, the product data, drawing, chart, program, algorithm, application
examples.

3. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or others.

4. You shall not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any and all liability for any losses or damages
incurred by you or third parties arising from such alteration, modification, copy or otherwise misappropriation of Renesas Electronics products.

5. Renesas Electronics products are classified according to the following two quality grades: "Standard” and "High Quality". The intended applications for each Renesas Electronics product depends on the
product’s quality grade, as indicated below.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools; personal electronic
equipment; and industrial robots etc.

"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key financial terminal systems; safety control equipment; etc.

Renesas Electronics products are neither intended nor authorized for use in products or systems that may pose a direct threat to human life or bodily injury (artificial life support devices or systems, surgical

implantations etc.), or may cause serious property damages (space and undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas

Electronics disclaims any and all liability for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for which the product is not intended by Renesas

Electronics.

6. When using the Renesas Electronics products, refer to the latest product information (data sheets, user’'s manuals, application notes, "General Notes for Handling and Using Semiconductor Devices" in the
reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat radiation
characteristics, installation, etc. Renesas Electronics disclaims any and all liability for any malfunctions or failure or accident arising out of the use of Renesas Electronics products beyond such specified
ranges.

7. Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific characteristics such as the occurrence of failure at a
certain rate and malfunctions under certain use conditions. Further, Renesas Electronics products are not subject to radiation resistance design. Please ensure to implement safety measures to guard them
against the possibility of bodily injury, injury or damage caused by fire, and social damage in the event of failure or malfunction of Renesas Electronics products, such as safety design for hardware and
software including but not limited to redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures by your own responsibility as warranty
for your products/system. Because the evaluation of microcomputer software alone is very difficult and not practical, please evaluate the safety of the final products or systems manufactured by you.

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. Please investigate applicable laws and
regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive carefully and sufficiently and use Renesas Electronics products in compliance with all
these applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations.

9. Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws
or regulations. You shall not use Renesas Electronics products or technologies for (1) any purpose relating to the development, design, manufacture, use, stockpiling, etc., of weapons of mass destruction,
such as nuclear weapons, chemical weapons, or biological weapons, or missiles (including unmanned aerial vehicles (UAVs)) for delivering such weapons, (2) any purpose relating to the development,
design, manufacture, or use of conventional weapons, or (3) any other purpose of disturbing international peace and security, and you shall not sell, export, lease, transfer, or release Renesas Electronics
products or technologies to any third party whether directly or indirectly with knowledge or reason to know that the third party or any other party will engage in the activities described above. When exporting,
selling, transferring, etc., Renesas Electronics products or technologies, you shall comply with any applicable export control laws and regulations promulgated and administered by the governments of the
countries asserting jurisdiction over the parties or transactions.

10. Please acknowledge and agree that you shall bear all the losses and damages which are incurred from the misuse or violation of the terms and conditions described in this document, including this notice,
and hold Renesas Electronics harmless, if such misuse or violation results from your resale or making Renesas Electronics products available any third party.

11. This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products.

(Note 1) "Renesas Electronics" as used in this document means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.

(Note 2) "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.

(Rev.3.0-1 November 2016)
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