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Notice

All information included in this document is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please
confirm the latest product information with a Renesas Electronics sal es office. Also, please pay regular and careful attention to
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website.

Renesas Electronics does not assume any liability for infringement of 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.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights
of Renesas Electronics or others.

Y ou should not ater, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. Y ou are fully responsible for the incorporation of these circuits, software,
and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by
you or third parties arising from the use of these circuits, software, or information.

When exporting the products or technology described in this document, you should comply with the applicable export control
laws and regulations and follow the procedures required by such laws and regulations. 'Y ou should not use Renesas
Electronics products or the technology described in this document for any purpose relating to military applications or use by
the military, including but not limited to the development of weapons of mass destruction. Renesas Electronics products and
technology may 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.

Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics
does not warrant that such information is error free. Renesas Electronics assumes no liability whatsoever for any damages
incurred by you resulting from errors in or omissions from the information included herein.

Renesas Electronics products are classified according to the following three quality grades: “Standard”, “High Quality”, and
“Specific’. The recommended applications for each Renesas Electronics product depends on the product’s quality grade, as
indicated below. You must check the quality grade of each Renesas Electronics product before using it in a particular
application. You may not use any Renesas Electronics product for any application categorized as “ Specific” without the prior
written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way
liable for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for an
application categorized as“ Specific” or for which the product is not intended where you have failed to obtain the prior written
consent of Renesas Electronics. The quality grade of each Renesas Electronics product is“ Standard” unless otherwise
expressly specified in a Renesas Electronics data sheets or data books, etc.

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home el ectronic appliances, machine tools; persona electronic equipment; and industria robots.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support.

“Specific™: Aircraft; agrospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or
systems for life support (e.g. artificial life support devices or systems), surgical implantations, or heathcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

Y ou should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,
especialy with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or
damages arising out of the use of Renesas Electronics products beyond such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of its 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 be sure to implement safety measures to
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a
Renesas Electronics product, 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. Because
the evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or system
manufactured by you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental
compatibility of each Renesas Electronics product. Please use Renesas Electronics products in compliance with all applicable
laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS
Directive. Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with
applicable laws and regulations.

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

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

(Note 1) “Renesas Electronics’ as used in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.




1RENESAS APPLICATION NOTE

H8/300H Super Low Power Series
Switching SCI Pin Assignment

Introduction

The H8/38099 is provided with a 3-channel serial communication interface (SCI3) as a peripheral function. The pins of
the SCI3_1 (channel 1 of the SCI3 modul€) can be assigned to either port 4 or port F. This application note describes
how to change the SCI3_1 pin assignment from port 4 to port F.

Target Device

H8/38099
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1. Specifications

1. The SCI3_1 pin functions assigned to port 4 are changed to port F using the port function switching function of
the H8/38099.
2. The H8/38099 sends and receives seria datain clock synchronous mode.

2. Description of Functions Used

2.1 I/O Ports (Port 4/Port F Pin Configuration)

Port F has input/output pins covering an external interrupt input pin, SCI3_1 input/output pins, and atimer G input pin.
Port 4 has input/output pins covering SCI3_1 input/output pins and the timer F input/output pins. The pin configuration
of port F and port 4 isshown in figure 1. Set port F as SCI3_1 pins using the port function control register and the serial
port control register.

TXD31
RXD31
SCK31

SCI3_1 module «~— PF3(/TXD31/IrTXD)

«~— PF2(/RXD31/IrRXD)

Port F
~— PF1(/SCK31/IRQ4)
Serial port control register ~— PFO/TMIG
(SPCR)

«~— P42/TXD31/IrFTXD/TMOFH

Port function control register
(PFCR)

Port4 [«—— P41/RXD31/IrFRXD/TMOFL

~— P40/SCK31/TMIF

Timer F module

Figure 1 Functional Block Diagram
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2.2 Functions Used

221 Description of Functions

In this sample task, the H8/38099 switches SCI3_1 pins from P42 to P40 (default) to PF3 to PF1 using the port function
switching function to send/receive serial datain clock synchronous mode.

2.2.2 I/0 Port Function (Switching Port Function)
» Port Function Control Register (PFCR)
PFCR is an 8-bit read/write register that switches pins and controls the assignment of the SCI3_1 and SCI3_2 pins.

2.2.3 Serial Communication Interface (SCI3)

* Receive Shift Register 3 1 (RSR3_1)
RSR3_1isashift register for reception that is used for converting the serial datainput from the RXD31 pin to
parallel data. When one frame of datais received, it is automatically transferred to RDR3_1. This register cannot be
accessed directly from the CPU.

* Receive Data Register 3 1 (RDR3_1)
RDR3_1isan 8-hit register for storing received data. When one frame of datais received, it is transferred from
RSR3 1 tothisregister and RSR3_1 becomes ready to receive the next data. This double buffer structure of
RSR3 1 and RDR3_1 allows continuous data reception. RDR3_1 should be read only once after confirming that
the RDRF31 bit in SSR3_1isset to 1. RDR3 1 cannot be written from the CPU. Theinitial value of RDR3 1is
H'00. RDR3_1lisinitialized to H'00 by areset or on entering standby mode, watch mode, or module standby mode.

e Transmit Shift Register 3 1 (TSR3 1)
TSR3 1 isashift register used to send serial data. The data written to TDR3_1 is automatically transferred to
TSR3 1, and isthen output from the TXD31 pin sequentially from the LSB to send serial data. However, when no
dataiswrittenin TDR3_1 (TDRE31 is set to 1), no datais transferred from TDR3_1to TSR3 1. Thisregister
cannot be accessed directly from the CPU.

» Transmit Data Register 3_1 (TDR3_1)
TDR3_1isan 8-bit register for storing transmit data. When TSR3 _1 is detected to be empty, the transmit data
written to TDR3_1 istransferred to TSR3 _1 and transmission starts. This double buffer structure of TSR3 1 and
TDR3_1 alows continuous data transmission. When the next transmit data has been written to TDR3_1 when
the transmission of one frame of data ends, the datais transferred to TSR3 _1 to continue data transmission. To
ensure serial transmission, transmit data should be written to TDR3_1 only once after confirming that the TDRE31
bitin SSR3_1issetto 1. Theinitia value of TDR3_1isH'FF. TDR3_1lisinitialized to H'FF by areset or on
entering standby mode, watch mode, or module standby mode.

» Seria Mode Register 3 1 (SMR3_1)
SMR3_1isaregister that selects a serial data communication format and the clock source of the on-chip baud rate
generator. SMR3_1isinitialized to H'00 by areset or on entering standby mode, watch mode, or modul e standby
mode.

e Seria Control Register 3 1 (SCR3_1)
SCR3_1lisaregister that controls data transmission/reception and interrupts and selects a transmission/reception
clock source. SCI3_lisinitialized to H'00 by areset or on entering standby mode, watch mode, or module standby
mode.
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e Seria Status Register 3 1 (SSR3 1)

SSR3 1 consists of the SCI3_1 status flags and stores the received multiprocessor bit and multiprocessor bit for

transmission. TDRE31, RDRF31, OER31, PER31, and FER31 can be written to only for clearing. SSR3 1is
initialized to H'84 by areset or on entering standby mode, watch mode, or modul e standby mode.

» Bit Rate Register 3_1 (BRR3_1)
BRR3_1 isan 8-hit read/write register that sets a bit rate. Theinitial value of BRR3_1 is H'FF. In this sample task,
N (see below) is set to 24 to produce a 100-kbps transfer clock.

o
N (setting value of BRR3_1) = ——— -1
4 x22nx B

B: Bit rate
N: Setting value of BRR3_1 in the baud rate generator (0 < N < 255)
@ Operating frequency (Hz)
n: Input clock number of the baud rate generator (n =0, 2, 3)
(For the relationship between n and clock, see table 1.)

Tablel SMRS3_1 Setting
SMR3_1 Setting Value

n Clock CKS1 CKSO
0 (0] 0 0
0 Ow/2* 0 1
2 @16 1 0
3 @64 1 1

Note: * In sub-active mode or sub-sleep mode, SCI3_1, SCI3_2, and SCI3_3 are available for use only
when the CPU operating clock is @u/2.

e Seria Port Control Register (SPCR)
SPCR switches the pin functions of the TXD32 and TXD31/IrTXD pins and specifies whether to invert
the input/output data on the RXD32 pin, RXD3L/IrRXD pin, TXD32 pin, and TXD3Y/IrTXD pin.

» IrDA Control Register (IrCR)
IrCR controls the operation of the IrDA function of SCI3 1.

2.2.4 Watchdog Timer Function

The H8/38099 has an 8-bit internal watchdog timer (WDT). After areset, the watchdog timer isturned on. The inside
of the H8/38099 is reset when the WDT counter overflows because of the CPU being unable to rewrite the counter
value due to a system runaway or other reasons. In this sample task, the watchdog timer function is deactivated because
it isnot used.

e Timer control/status register WD1 (TCSRWD1)
Timer control/status register WD1 (TCSRWD1) controls writing to TCSRWD1 itself and to TCWD. TCSRWD1
also controls the operation of the watchdog timer and indicates its operating status. To rewrite this register, use the
MOV instruction. Bit manipulation instructions cannot be used to change its setting.
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2.3 Assignment of Functions

Table 2 lists the assignment of functions of this sample task. With the functions assigned as shown in table 1,
the SCI3_1 pins are switched from port 4 to port F and transmission/reception of serial datais performed in clock
synchronous mode.

Table 2 Assignment of Functions

Function Description

PFCR Controls SCI3_1 pin assignment.

TDR3 1 An 8-bit register to store transmit data.

RDR3_1  An 8-bit register to store received data.

SMR3_1  Sets clock synchronous mode and selects @ as the baud rate generator clock source.

SCR3_1 Enables transmission and reception and selects an internal clock as the clock source.

SSR3 1 Status flags that indicate the operating states of SCI3_1.

BRR3 1 Sets the bit rate (100 kbps).

SPCR Specifies the pin as the TXD31/IrTXD pin and to output data without inverting it.
Specifies to use the data input from the RXD31 pin without inverting it.

IrCR Specifies the TXD31/IrTXD and RXD31/IrRXD pins as the TXD31 and RXD31 pins,
respectively.

SCK31 SCI3_1 clock output pin (selected from the multiplexed functions on the PF3 pin).

TXD31 SCI3_1 transmit data output pin (selected from the multiplexed functions on the PF2 pin).

RXD31 SCI3_1 receive data input pin (selected from the multiplexed functions on the PF1 pin).

TCSRWD  Stops the watchdog timer.
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3. Principles of Operation

3.1 Switching the Port Function

This section describes how to switch the port function. Writing 1 to the SC31S bit in the port function control register
(PFCR) setsthe SCI3_1 pins from port 4 (default) to port F.

Table 3 shows the relationship between the setting values of the registers required to specify a pin function of PF3 and
the corresponding pin functions. The PF3 pin is set as the TXD31 output pin by setting the following registers.

Table 3 PF3 Pin Function

Register
Name PFCR SPCR IrCR PCRF
Bit Name SC31S SPC31 IrE PCRF3 PF3 Pin Function
Setting Value 0 X X 0 General input (PF3)
1 General output (PF3)
1 0 0 General input (PF3)
1 General output (PF3)
1 0 X TXD31 output
1 IrTXD output
Legend:
X: Don't care

Table 4 shows the relationship between the setting values of the registers required to specify a pin function of PF2 and
the corresponding pin functions. The PF2 pin is set as the RXD31 input pin by setting the following registers.

Table 4 PF2 Pin Function

Register
Name PFCR SCR3_1 IrCR PCRF
Bit Name SC31S RE_31 IrE PCRF2 PF2 Pin Function
Setting Value 0 X X 0 General input (PF2)
1 General output (PF2)
1 0 0 General input (PF2)
1 General output (PF2)
1 0 X RXD31 input
1 IrRXD input
Legend:
X: Don't care
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Table 5 shows the relationship between the setting values of the registers required to specify a pin function of PF1 and
the corresponding pin functions. The PF1 pin is set as the SCK 31 pin by setting the following registers.

Table 5 PF1 Pin Function

Register
Name PMR9 PMRF PFCR SMR3_1 SCR3 1 PCRF
Bit Name IRQ4 IRQ4 SC31S COM CKEl CKEO PCRF1 PF1Pin Function
Setting 0 1 X X X X X IRQ4 input pin
Value Other than above 0 X X X 0 General input pin
(PF1)
1 General output pin
(PF1)
1 0 0 0 0 General input pin
(PF1)
1 General output pin
(PF1)
1 X SCK31 output pin
1 0 SCK31 input pin
1 0 SCK31 output pin
1 SCK31 input pin
Legend:
X: Don't care
3.2 Transmission/Reception of Serial Data in Clock Synchronous Mode

For details of transmission/reception of serial datain clock synchronous mode, see section 17.5, “Operation in Clock
Synchronous Mode”, in the H8/38099 Group Hardware Manual.
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4. Description of Software

4.1 Modules
Table 6 lists the modules of this sample task.

Table 6 Modules

Module Name Label Name Function

Main routine main Sets port switching for the SCI3_1 pins and makes initial settings of
SCI3_1.
SCI3 1 t r31 Sends/receives serial data in clock synchronous mode.

4.2 Arguments
No argument is used in this sample task.

4.3 Internal Registers Used
This section describes the internal registers used in this sample task.
» Port Function Control Register (PFCR) Address: H'FFFFCB
Initial  Setting
Bit Bit Name Value Value R/W  Function
0 SC31S 1 0 R/W  SCI3_1 Pin Assignment Select
0: TXD31 is assigned to P42.
RXD31 is assigned to P41.
SCK31 is assigned to P40.
1: TXD31 is assigned to PF3.
RXD31 is assigned to PF2.
SCK31 is assigned to PF1.
* Receive Data Register 3_1 (RDR3_1) Address; H'FFFFOD

Initial  Setting

Bit Bit Name Value Value R/W  Function

7 RDR7 0 — R RDR3_1 is an 8-bit register for storing received data.

6 RDR6 0 — R When one frame of data is received, it is transferred

5 RDR5 0 - R from RSR3_1 to this register and RSR3_1 becomes

4 RDR4 0 _ R ready to receive the next data. This double buffer

3 RDR3 0 _ R structure of RSR3_1 and RDR3_1 allows continuous

2 RDR2 0 . R data reception. RDR3_1 should be read only once
after confirming that the RDRF31 bit in SSR3_1 is set

1 RDR1 0 o R to 1. RDR3_1 cannot be written from the CPU.

0 RDRO 0 — R -

The initial value of RDR3_1 is H'00. RDR3_1 is
initialized to H'00 by a reset or on entering standby
mode, watch mode, or module standby mode.
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e Transmit Data Register 3 1 (TDR3_1)

Address: H'FFFFB5

Initial ~ Setting
Bit Bit Name Value Value R/W  Function
7 TDR7 1 0 W TDR3_1 is an 8-bit register for storing transmit data. When
6 TDR6 1 1 W TSR3_1 is detected to be empty, the transmit data written to
5 TDR5 1 0 \WY; TDR3_1 is transferred to TSR3_1 and transmission starts.
4 TDR4 1 0 W This double buffer structure of TSR3_1 and TDR3_1 allows
3 TDR3 1 0 W continuous data transmission. When the next transmit data
2 TDR2 1 0 W has been written to TDR3_1 when the transmission of one
1 TDR1 1 0 W fram.e of data ends, the Qata is transferred.to TSR3_.1 t.o
continue data transmission. To ensure serial transmission,
0 TDRO 1 1 w transmit data should be written to TDR3_1 only once after
confirming that the TDRE31 bit in SSR3_1 is set to 1.
The initial value of TDR3_1 is H'FF. TDR3_1 is initialized to
H'FF by a reset or on entering standby mode, watch mode,
or module standby mode.
e Seria Mode Register 3 1 (SMR3_1) Address; H'FFFF98
Initial  Setting
Bit Bit Name Value Value R/W  Function
7 COM 0 1 R/W  Communication Mode
0: Operates in asynchronous mode.
1: Operates in clock synchronous mode.
1 CKS1 0 0 R/W  Clock Select 1, 0
0 CKSO0 0 0 R/W Select the clock source of the on-chip baud rate

generator.

00: @clock (n=0)

01: @u/2 clock (n = 0)

10: @16 clock (n=2)

11: @64 clock (n=3)

When @,/2 is selected, SCI3 is available in sub-

active mode or sub-sleep mode only when the CPU
operating clock is @a/2.
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e Seria Control Register 3 1 (SCR3_1)
Initial
Bit Bit Name Value

Address: H'FFFF9A

R/W Function

5 TE 0

R/W Transmit Enable

When this bit is set to 1, data transmission is
enabled. When TE = 0, the TDRE31 bit in SSR3_1
is fixed to 1. When transmit data is written to
TDR3_1 with TE set to 1, the TDRE31 bit in
SSR3_1is cleared to 0 and transmission of serial
data starts.

Before setting TE to 1, be sure to set SMR3_1 and

SPC31 in SPCR to determine the transmission
format.

R/W Receive Enable

When this bit is set to 1, data reception is enabled.
In this state, when a start bit (in asynchronous
mode) or a synchronization clock input (in clock
synchronous mode) is detected, reception of serial
data starts.

Before setting RE to 1, be sure to set SMR3_1 to
determine the reception format. Note that, even if
RE is cleared to 0, the RDRF31, FER31, PER31,
and OER31 flags in SSR3_1 are not affected and
remain unchanged.

=

CKE1l 0
0 CKEO 0

R/W Clock Enable 1, 0
R/W Select a clock source.

Clock synchronous mode:

00: Internal clock (SCK31 becomes a clock output
pin)

01: Reserved

10: External clock (SCK31 becomes a clock input
pin)

11: Reserved

REJ06B0640-0100/Rev.1.00
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e Seria Status Register 3 1 (SSR3 1) Address; H'FFFFOC
Initial  Setting
Bit Bit Name Value Value R/W Function
7 TDRE31 1 0/1 R/(W)*  Transmit Data Register Empty

Indicates whether any transmit data is in TDR.
[Setting conditions]

e TE=0inSCR3_1

e Datais transferred from TDR3_1to TSR3 1
[Clearing conditions]

« Writing O to this bit after reading 1 from it

e Transmit data is written to TDR3_1

6 RDRF31 0 0/1 R/(W)* Receive Data Register Full
Indicates whether received data is stored in
RDR3_1.
[Setting condition]
« Data is received normally and transferred from
RSR3_1to RDR3_1
[Clearing conditions]
« Writing O to this bit after reading 1 from it
* Received data is read from RDR3_1
When an error is detected during data reception or
RE in SCR3 1 is cleared to 0, RDR3_1 and RDRF31
are not affected and remain unchanged. Note that,
when data reception is completed with RDRF31 set
to 1, an overrun error (OER31) occurs and the
receive data will be lost.

5 OER31 0 0/1 R/(W)*  Overrun Error
[Setting condition]
e Overrun error occurs during data reception
[Clearing condition]

e Writing O to this bit after reading 1 from it
When RE in SCR3_1 is cleared to 0, OER31 is not
affected and remains unchanged. When an overrun
error occurs, the data received before the overrun
error is retained in RDR3_1 and the data received
thereafter will be lost.

As long as OER31 is 1, data can no longer be
received. In clock synchronous mode, data
transmission can no longer be continued, either.

2 TEND31 1 1 R Transmit End
[Setting conditions]
e« TE=0inSCR3_1
 TDRES31 = 1 when the last bit of a transmit
character is transmitted
[Clearing conditions]
e Writing O to TDRE31 after reading 1 from it
¢ When transmit data is written to TDR3_1

Note: * Only writing O to clear the flag is allowed.
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- Bit Rate Register 3_1 (BRR3_1)

Address. H'FFFF99

Initial ~ Setting
Bit Bit Name Value Value R/W  Function
7 BRR7 1 0 R/W  BRR3_1 is an 8-bit register that sets the bit rate.
6 BRR6 1 0 R/W  In this sample task, this register is set to 24 to use
5 BRR5 1 0 R/W  a 100-kbps transfer clock.
4 BRR4 1 1 R/W
3 BRR3 1 1 R/W
2 BRR2 1 0 R/W
1 BRR1 1 0 R/W
0 BRRO 1 0 R/W
» Seria Port Control Register (SPCR) Address. H'FFFF91
Initial  Setting
Bit Bit Name Value Value R/W  Function
4 SPC31 0 1 R/W  P42/TXD31/IrTXD/TMOFH (PF3/TXD31/IrTXD) Pin
Switching
Selects whether to use the
P42/TXD31/IrTXD/TMOFH (PF3/TXD31/IrTXD) pin
as the P42/TMOFH (PF3) pin or TXD31/IrTXD pin.
0: Used as the P42 (PF3) input/output pin or
TMOFH output pin.
1: Used as the TXD31/IrTXD output pin.
This bit must be set to 1 before setting the TE bit
in SCR3_1.
e IrDA Control Register (IrCR) Address: H'FFFFA7
Initial  Setting
Bit Bit Name Value Value R/W  Function
7 IrE 0 0 R/W  IrDA Enable
Sets the SCI3_1 input/output pins to normal SCI or
IrDA.

0: TXD31/IrTXD and RXD31/IrRXD pins function
as the TXD31 and RXD31 pins, respectively.

1. TXD31/IrTXD and RXD31/IrRXD pins function
as the I'TXD and IrRXD pins, respectively.
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e Timer Control/Status Register WD1 (TCSRWD1)

Bit

Bit Name

Initial
Value

Setting
Value

R/W

Address: H'FFFFB1

Description

7

BeWI

1

1

R/W

Bit 6 Write Disable
Writing to bit 6 of this register is enabled only when 0
is written to this bit. This bit is always read as 1.

TCWE

R/W

Timer Counter W Write Enable
Writing to TCWD is enabled when this bit is set to 1.
When writing to this bit, 0 must be written to bit 7.

B4WI

R/W

Bit 4 Write Disable
Writing to bit 4 of this register is enabled only when 0
is written to this bit. This bit is always read as 1.

TCSRWE

R/W

Timer Control/Status Register W Write Enable
Writing to bits 2 and 0 of this register is enabled
when this bit is set to 1. When writing to this bit, 0
must be written to bit 5.

B2WI

R/W

Bit 2 Write Disable
Writing to bit 2 of this register is enabled only when 0
is written to this bit. This bit is always read as 1.

WDON

R/W

Watchdog Timer On

Setting this bit to 1 causes TCWD to start counting

up. Clearing it to 0 causes TCWD to stop counting

up.

[Setting conditions]

* Aresetis made.

* 0is written to B2WI and 1 is written to WDON
while TCSRWE is 1.

[Clearing condition]

e 0is written to B2WI and WDON while TCSRWE
is 1.

BOWI

R/W

Bit 0 Write Disable
Writing to bit O of this register is enabled only when 0
is written to this bit. This bit is always read as 1.

WRST

R/W

Watchdog Timer Reset
[Setting condition]
e« TCWD overflows and an internal reset signal is
generated.
[Clearing conditions]
+ Aresetis made with the RES pin.

e 0 is written to BOWI and WRST while TCSRWE is
1.

Note: * These bits are manipulated so as to stop the watchdog timer. See the flowchart for the main routine.
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4.4 RAM Usage
Table 7 shows the RAM usage in this sample task.

Table 7 RAM Usage

Type Label Name Description Used In

unsigned char RECEIVE_DATA31 Stores the data received by SCI3_1. t r31

unsigned char st A flag that is referenced to see when an overrun main
error has occurred in SCI3_1. t r31

0: No overrun error occurred.
1: Anoverrun error occurred.
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5. Flowcharts

51 main Function

C main

SP = HFFFF80

set_imask_ccr(1)

TCSRWD1 = H'9E
TCSRWD1 = H'A2
TCSRWD1 = H'8E

SC31S =1

SCR3_1=H'00

CKE1_31=0

CKE0_31=0

SMR3_1=H'80

BRR3_1=24

SPC31=1

IrE=0

SCR3_1]=H'30

t r31

Initialize the stack pointer.

Set the | bit of CCR to 1
to disable interrupts.

Stop the WDT.

Change the pin function assignment of
TXD31 to PF3 from P42,

RXD31 to PF2 from P41,

and SCK31 to PF1 from P40.

Clear the RE and TE bits in SCR3_1.

Set the clock source to internal clock,
and the SCK31 pin as sync clock output.

Specify operation in clock synchronous mode,
and select ¢ as the clock source
of the on-chip baud rate generator.

Set the bit rate to 100 kbps.

Use PF3 as the TXD31/IrTXD output pin.

Set so that the TXD31/IrTXD and
RXD31/IrRXD pins function as the TXD31
and RXD31 pins, respectively.

Set the RE and TE bits to 1
to enable transmission/reception.

Call the function that performs
transmission/reception by SCI3_1.
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5.2 t_r31 Function

C )

TDRE31 =1

No

TDR3_1=H'4

OER31 ==

Yes

OER31=0

Write transmit data (H'41)
to TDR3_1.

RECEIVE_DATA31 = H'FF e Overrun error processing
st=1
-
No
RECEIVE_DATA31=RDR3_1| | --------- Store the received data in RAM.
SCR3 1=H00 |  -ooooo- Clee_ar the RE and_TE bits to 0_

— to disable transmission/reception.

( Return )
REJ06B0640-0100/Rev.1.00 March 2007 Page 16 of 19
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6. Link Address Specifications

Section Name Address

Cvi H'000000
P H'000800
B H'FFF380
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Website and Support

Renesas Technology Website
http://www.renesas.com/

Inquiries
http://www.renesas.com/inquiry
CSc@renesas.com

Revision Record

Description

Rev. Date Page Summary

1.00 Mar.15.07

First edition issued
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Notes regarding these materials

1. This document is provided for reference purposes only so that Renesas customers may select the appropriate
Renesas products for their use. Renesas neither makes warranties or representations with respect to the
accuracy or completeness of the information contained in this document nor grants any license to any intellectual
property rights or any other rights of Renesas or any third party with respect to the information in this document.

2. Renesas shall have no liability for damages or infringement of any intellectual property or other rights arising out
of the use of any information in this document, including, but not limited to, product data, diagrams, charts,
programs, algorithms, and application circuit examples.

3. You should not use the products or the technology described in this document for the purpose of military
applications such as the development of weapons of mass destruction or for the purpose of any other military
use. When exporting the products or technology described herein, you should follow the applicable export
control laws and regulations, and procedures required by such laws and regulations.

4. All information included in this document such as product data, diagrams, charts, programs, algorithms, and
application circuit examples, is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas products listed in this
document, please confirm the latest product information with a Renesas sales office. Also, please pay regular
and careful attention to additional and different information to be disclosed by Renesas such as that disclosed
through our website. (http://www.renesas.com)

5. Renesas has used reasonable care in compiling the information included in this document, but Renesas
assumes no liability whatsoever for any damages incurred as a result of errors or omissions in the information
included in this document.

6. When using or otherwise relying on the information in this document, you should evaluate the information in light
of the total system before deciding about the applicability of such information to the intended application.
Renesas makes no representations, warranties or guaranties regarding the suitability of its products for any
particular application and specifically disclaims any liability arising out of the application and use of the
information in this document or Renesas products.

7. With the exception of products specified by Renesas as suitable for automobile applications, Renesas products
are not designed, manufactured or tested for applications or otherwise in systems the failure or malfunction of
which may cause a direct threat to human life or create a risk of human injury or which require especially high
quality and reliability such as safety systems, or equipment or systems for transportation and traffic, healthcare,
combustion control, aerospace and aeronautics, nuclear power, or undersea communication transmission. If you
are considering the use of our products for such purposes, please contact a Renesas sales office beforehand.
Renesas shall have no liability for damages arising out of the uses set forth above.

8. Notwithstanding the preceding paragraph, you should not use Renesas products for the purposes listed below:

(1) artificial life support devices or systems

(2) surgical implantations

(3) healthcare intervention (e.g., excision, administration of medication, etc.)

(4) any other purposes that pose a direct threat to human life
Renesas shall have no liability for damages arising out of the uses set forth in the above and purchasers who
elect to use Renesas products in any of the foregoing applications shall indemnify and hold harmless Renesas
Technology Corp., its affiliated companies and their officers, directors, and employees against any and all
damages arising out of such applications.

9. You should use the products described herein within the range specified by Renesas, especially with respect to
the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas shall have no liability for malfunctions or
damages arising out of the use of Renesas products beyond such specified ranges.

10. Although Renesas endeavors to improve the quality and reliability of its products, IC products have specific
characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions.
Please be sure to implement safety measures to guard against the possibility of physical injury, and injury or
damage caused by fire in the event of the failure of a Renesas product, 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 applicable measures. Among others, since the evaluation of microcomputer
software alone is very difficult, please evaluate the safety of the final products or system manufactured by you.

11. In case Renesas products listed in this document are detached from the products to which the Renesas products
are attached or affixed, the risk of accident such as swallowing by infants and small children is very high. You
should implement safety measures so that Renesas products may not be easily detached from your products.
Renesas shall have no liability for damages arising out of such detachment.

12. This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written
approval from Renesas.

13. Please contact a Renesas sales office if you have any questions regarding the information contained in this
document, Renesas semiconductor products, or if you have any other inquiries.

© 2007. Renesas Technology Corp., All rights reserved.
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