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1. Abstract
This document describes the method to transmit and receive data using 4-wire serial bus mode of the serial
bus interface (SBI0) for the M16C/5M and M16C/57 Groups.

2. Introduction
The application example described in this document applies to the following microcomputers (MCUs):

• MCUs: M16C/5M and M16C/57 Groups

When using this application note with other Renesas MCUs, careful evaluation is recommended after
making modifications to comply with the alternate MCU.
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3. Application Example
The SBI0 has synchronous serial communication mode and 4-wire serial bus mode (standard mode and
bidirectional mode), and the operation is selectable between master mode and slave mode.
This application note describes the method to transmit and receive data in 4-wire serial bus mode (standard
mode) using two M16C/5M Group MCUs. 

3.1 Outline
In this application example, the master device starts master transmission after the INT0 interrupt request
is received. The master device transmits one frame of data (16-bit) three times and the slave device
receives them. Then the slave device transmits one frame of data (16-bit) three times and the master
device receives them.
Figure 3.1 shows the Timing Chart.

Figure 3.1 Timing Chart

Master device

Enable data reception

Slave device

Enable data transmission

Transmit three frames Receive three frames

Disable data receptionDisable data transmission

Enable data reception

Enable data transmission

Transmit three framesReceive three frames

Disable data reception Disable data transmission

Enable data reception

INT0 interrupt occurred

Wait until the slave device
becomes ready for

transmission (1)

Note:
      1. A software wait is inserted in this application note.
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3.2 Pins used
The statuses of pins used with 4-wire serial bus mode (standard mode) in this application note are listed
in Table 3.1.

Note:
1. The pin can be used as a programmable I/O port. In this application note, the pin is used as an input

port.

When transmitting, the master device outputs a low signal from the SCS0 pin, then outputs the clock from
the SSCK0 pin, and data from the SSO0 pin. When receiving, the master device outputs a low signal from
the SCS0 pin, then outputs the clock from the SSCK0 pin, and receives data input to the SSI0 pin. 

When receiving, the slave device receives data input to the SSO0 pin when the clock is input to the
SSCK0 pin while a low signal is input to the SCS0 pin. When transmitting, the slave device outputs data
from the SSI0 pin when the clock is input to the SSCK0 pin while a low signal is input to the SCS0 pin.

Figure 3.2 shows a Connection Example of 4-Wire Serial Bus Mode (Standard Mode).

Figure 3.2 Connection Example of 4-Wire Serial Bus Mode (Standard Mode)

Table 3.1 Pin Statuses in 4-wire Serial Bus Mode (Standard Mode)

Device Communication 
Status

Pin Status

SCS0 (P3_3) SSCK0 (P3_0) SSI0 (P3_1) SSO0 (P3_2)

Master device
Transmission SCS0 output Clock output (See Note 1) Data output

Reception SCS0 output Clock output Data input (See Note 1)

Slave device
Reception SCS0 input Clock input (See Note 1) Data input

Transmission SCS0 input Clock input Data output (See Note 1)

SSCK0
(P3_0)

SSI0
(P3_1)

SSO0
(P3_2)

SCS0
(P3_3)

SSCK0
(P3_0)

SSI0
(P3_1)

SSO0
(P3_2)

SCS0
(P3_3)

Master device Slave device

(See Note 1)

Note:
1. Use a pull-up resistor depending on your system requirements.
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3.3 Specifications
This section describes the specifications of transmission and reception.

• Transmit/receive clock: f1/32
• Clock phase: Change data at odd edges and load data at even edges
• Clock polarity: High when clock is stopped
• Data transfer direction: Transmit and receive data with MSB first.
• Data transfer length: 16 bits
• Interrupts: Serial bus interface interrupt (interrupt priority level: 2)

               : INT0 interrupt (interrupt priority level: 1)

3.4 Timing Diagrams

3.4.1 Master Transmission
Figure 3.3 shows the Master Transmission Timing Diagram.

(1) Initialize the serial bus interface.
(2) When a falling edge is input to the INT0 pin, the INT0 interrupt occurs.
(3) In the INT0 interrupt handler, set the TE bit to 1 (enable data transmission) and the TIE bit to 1

(enable transmit data register empty interrupt request) in the SS0ER register. Then the TDRE
bit in the SS0SR register becomes 1 (no data left in the SS0TDR register), and the transmit
data register empty interrupt occurs.

(4) In the transmit data register empty interrupt handler, write the first frame data to the SS0TDR
register. Then the TDRE bit becomes 0 (unsent data left in the SS0TDR register), and the IR
bit in the SS0IC register becomes 0. The SCS0 pin becomes low and the transmit/receive
clock is output.

(5) When the first frame of data is transferred to the transmit/receive shift register, the TDRE bit
becomes 1 and the transmit data register empty interrupt occurs. 

(6) In the transmit data register empty interrupt handler, write the second frame of data to the
SS0TDR register.

(7) When the second frame of data is transferred to the transmit/receive shift register, the TDRE
bit becomes 1 and the transmit data register empty interrupt occurs.

(8) In the transmit data register empty interrupt handler, set the TIE bit to 0 (disable transmit data
register empty interrupt request), the TEIE bit to 1 (enable transmit end interrupt request), then
write the last frame of data to the SS0TDR register. 

(9) When the last frame of data is transferred to the transmit/receive shift register, the TDRE bit
becomes 1, however the IR bit does not become 1.

(10) When the last bit is transferred, if the TDRE bit is 1, the TEND bit in the SS0SR register
becomes 1 (transmission has completed), and the transmit end interrupt occurs.

(11) When the transmit/receive clock stops, the SCS0 pin becomes high.
(12) In the transmit end interrupt handler, set the TEND bit to 0 (transmission continues), the TE bit

to 0 (disable data transmission), and the TEIE bit to 0 (disable transmit end interrupt request).
Then prepare for the receive operation.
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Figure 3.3 Master Transmission Timing Diagram
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An interrupt does not occur as the TIE bit is set to 0 (disable
transmit data register empty interrupt) in (8).

b1

First frame
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If the TEND bit is set to 0, the IR bit
also becomes 0.

(11) (12)

Write the second
frame of data

Data is written to the SS0TDR register, then the TDRE bit
becomes 0 and the IR bit becomes 0.

The above assumes the following:
The SSUMS bit in the SS0MR2 register is 1 (4-wire serial bus mode).
The BIDE bit in the SS0MR2 register is 0 (standard mode).
The MSS bit in the SS0CRH register is 1 (master mode).
Bits BS3 to BS0 in the SS0BR register are 0000b (data transfer length is 16 bits).
The CPHS bit in the SS0MR register is 0 (change data at odd edges, load data at even edges).
The CPOS bit in the SS0MR register is 0 (high when clock is stopped).
The MLS bit in the SS0MR register is 0 (transfer/receive with MSB first).
Bits CSS1 and CSS0 in the SS0MR2 register are 11b (SCS0 pin as output).

Note:
1. A pull-up resistor is used in this output example.
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3.4.2 Master Reception
Figure 3.4 shows the Master Reception Timing Diagram.

(1) Set the RE bit to 1 (enable data reception), and the RIE bit to 1 (enable receive data register
full or overrun error interrupt request) in the SS0ER register (the timing is the same as (12) in
3.4.1 Master Transmission).

(2) When the SS0RDR register is dummy read, the SCS0 pin becomes low and the transmit/
receive clock is output.

(3) When one frame of data is received, the RDRF bit in the SS0SR register becomes 1 (received
data left in the SS0RDR register) and the received data is stored in the SS0RDR register.
Then the receive data register full interrupt occurs.

(4) In the receive data register full interrupt handler, read the received data from the SS0RDR
register. Then the RDRF bit becomes 0 (no data left in the SS0RDR register). Thus the IR bit
in the SS0IC register becomes 0.

(5) In the receive data register full interrupt handler, the RSSTP bit in the SS0CRH register is set
to 1 (end receive operation after receiving the current frame) to receive the last frame. Read
the received data from the SS0RDR register.

(6) When the transmit/receive clock stops, the SCS0 pin becomes high.
(7) In the receive data register full interrupt handler, set the RSSTP bit to 0 (continue receive

operation after receiving the current frame), the RE bit to 0 (disable data reception), and the
RIE bit to 0 (disable receive data register full or overrun error interrupt request), then read the
last frame.

(8) Read the received data from the SS0RDR register.

Figure 3.4 Master Reception Timing Diagram

SSCK0 pin (1)

SSI0 pin (1)

(1)
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Data is read from the SS0RDR register, then the
RDRF bit becomes 0 and the IR bit becomes 0.

(8)

RE bit in the
SS0ER register
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RDRF bit in the
SS0SR register

IR bit in the
 SS0IC register

First frame Second frame Third frame

Read the first frame of data Read the second frame of data
Read the third frame of data

The above assumes the following:
The SSUMS bit in the SS0MR2 register is 1 (4-wire serial bus mode).
The BIDE bit in the SS0MR2 register is 0 (standard mode).
The MSS bit in the SS0CRH register is 1 (master mode).
Bits BS3 to BS0 in the SS0BR register are 0000b (data transfer length is 16 bits).
The CPHS bit in the SS0MR register is 0 (change data at odd edges, load data at even edges).
The CPOS bit in the SS0MR register is 0 (high when clock is stopped).
The MLS bit in the SS0MR register is 0 (transfer/receive with MSB first).
Bits CSS1 and CSS0 in the SS0MR2 register are 11b (SCS0 pin as output).

Note:
1. A pull-up resistor is used in this output example.
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3.4.3 Slave Reception
Figure 3.5 shows the Slave Reception Timing Diagram.

(1) Initialize the serial bus interface. Set the RE bit to 1 (enable data reception) and the RIE bit to
1 (enable receive data register full or overrun error interrupt request) in the SS0ER register.
Dummy read the SS0RDR register.

(2) Receive data when the clock is input to the SSCK0 pin while the SCS0 pin is low.
(3) When one frame of data is received, the RDRF bit in the SS0SR register becomes 1 (received

data left in the SS0RDR register), and the received data is stored in the SS0RDR register.
Then the receive data register full interrupt occurs.

(4) In the receive data register full interrupt handler, read the received data from the SS0RDR
register. Then the RDRF bit becomes 0 (no data left in the SS0RDR register) and the IR bit in
the SS0IC register becomes 0.

(5) When the last frame is received, set the RIE bit to 0 (disable receive data register full or
overrun error interrupt request) and the RE bit to 0 (disable data reception). Then prepare for a
transmit operation.

Figure 3.5 Slave Reception Timing Diagram

(1)

b15 b14 b1 b0 b15 b14 b0
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Data is read from the SS0RDR register, then the
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The above assumes the following:
The SSUMS bit in the SS0MR2 register is 1 (4-wire serial bus mode).
The BIDE bit in the SS0MR2 register is 0 (standard mode).
The MSS bit in the SS0CRH register is 0 (slave mode).
Bits BS3 to BS0 in the SS0BR register are 0000b (data transfer length is 16 bits).
The CPHS bit in the SS0MR register is 0 (change data at odd edges, load data at even edges).
The CPOS bit in the SS0MR register is 0 (high when clock is stopped).
The MLS bit in the SS0MR register is 0 (transfer/receive with MSB first).
Bits CSS1 and CSS0 in the SS0MR2 register are 01b (SCS0 pin as input).

Note:
1. A pull-up resistor is used in this output example.
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3.4.4 Slave Transmission
Figure 3.6 shows the Slave Transmission Timing Diagram.

(1) Set the TIE bit to 1 (enable transmit data register empty interrupt request) and the TE bit to 1
(enable data transmission) in the SS0ER register. Then the TDRE bit in the SS0SR register
becomes 1 (no data left in the SS0TDR register) and the transmit data register empty interrupt
occurs. (The timing is the same as (5) in 3.4.3 Slave Reception.)

(2) In the transmit data register empty interrupt handler, write the first frame of data to the
SS0TDR register. Then the TDRE bit becomes 0 (unsent data left in the SS0TDR register) and
the IR bit in the SS0IC register becomes 0.

(3) When the first frame of data is transferred to the transmit/receive shift register, the TDRE bit
becomes 1 and the transmit data register empty interrupt occurs.

(4) Transmit the data when the clock is input to the SSCK0 pin while the SCS0 pin is low.
(5) In the transmit data register empty interrupt handler, write the second frame of data to the

SS0TDR register.
(6) When the second frame of data is transferred to the transmit/receive shift register, the TDRE

bit becomes 1 and transmit data register empty interrupt occurs.
(7) In the transmit data register empty interrupt handler, set the TIE bit to 0 (disable transmit data

register empty interrupt request) and the TEIE bit to 1 (enable transmit end interrupt request)
in the SS0ER register. Write the last frame of data to the SS0TDR register.

(8) When the last frame of data is transferred to the transmit/receive shift register, the TDRE bit
becomes 1. However because the TIE bit is 0, the transmit data register empty interrupt does
not occur.

(9) When the last bit is transferred and the TDRE bit is 1, the TEND bit in the SS0SR register
becomes 1 (transmission has completed) and the transmit end interrupt occurs.

(10) In the transmit end interrupt handler, set the TEND bit to 0 (transmission continues), the TE bit
to 0 (disable data transmission), and the TEIE bit to 0 (disable transmit end interrupt request).



M16C/5M and M16C/57 Groups

R01AN0234EJ0100 Rev. 1.00 Page 9 of 23
Mar. 30, 2012

Transmission/Reception Using the Serial Bus Interface
in Standard Mode of 4-Wire Serial Bus Mode

Figure 3.6 Slave Transmission Timing Diagram
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transmit data register empty interrupt) in (7).

The above assumes the following:
The SSUMS bit in the SS0MR2 register is 1 (4-wire serial bus mode).
The BIDE bit in the SS0MR2 register is 0 (standard mode).
The MSS bit in the SS0CRH register is 0 (slave mode).
Bits BS3 to BS0 in the SS0BR register are 0000b (data transfer length is 16 bits).
The CPHS bit in the SS0MR register is 0 (change data at odd edges, load data at even edges).
The CPOS bit in the SS0MR register is 0 (high when clock is stopped).
The MLS bit in the SS0MR register is 0 (transfer/receive with MSB first).
Bits CSS1 and CSS0 in the SS0MR2 register are 01b (SCS0 pin as input).

Note:
1. A pull-up resistor is used in this output example.
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3.5 Required Memory Size
Table 3.2 lists the Required Memory Size and Table 3.3 lists the RAM Used and Definition.

The required memory size varies depending on the C compiler version and compile options.

Table 3.2 Required Memory Size

Memory Used
Size

Remarks
Master Slave

ROM (program only) 155 bytes 163 bytes In modules r01an0234_src_master.c or 
r01an0234_src_slave.c onlyRAM 15 bytes 15 bytes

Maximum user stack usage 23 bytes 23 bytes

main function: 
 10 bytes (master)
 10 bytes (slave)
peripheral_init function:
 7 bytes (master)
 7 bytes (slave) 

Maximum interrupt stack usage 21 bytes 22 bytes

Table 3.3 RAM Used and Definition
Type Variable Name Size Contents

unsigned short snd_data[3] 6 bytes Buffer to store the transmit data
unsigned char snd_cnt 1 byte Transmit counter
unsigned short rcv_dada[3] 6 bytes Buffer to store the received data
unsigned char rcv_cnt 1 byte Receive counter
unsigned char f_snd_rcv 1 byte Transmit/receive flag
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4. Function Tables

4.1 Function Tables for Master Transmit/Receive Program

Declaration void peripheral_init(void)
Outline Peripheral function initialization

Argument
Name Explanation
None —

Variable used
(global)

Name Usage
None —

Returned value
Type Value Explanation
None — —

Function Configure the serial bus interface for use as the master device.

Declaration void _int0(void)

Outline INT0 interrupt handler

Argument
Name Explanation
None —

Variable used
(global)

Name Usage
unsigned char snd_cnt Transmit counter
unsigned char f_snd_rcv Transmit/receive flag

Returned value
Type Value Explanation
None — —

Function Set to enable transmit operation when a conflict error does not occur.
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Declaration void _sbi(void)
Outline Serial bus interface interrupt handler

Argument
Name Explanation
None —

Variables used
(global)

Name Usage

unsigned short snd_data[] Buffer to store the transmit 
data

unsigned char snd_cnt Transmit counter

unsigned short rcv_data[] Buffer to store the received 
data

unsigned char rcv_cnt Receive counter
unsigned char f_snd_rcv Transmit/receive flag

Returned value
Type Value Explanation
None — —

Function

Read the transmit/receive flag and determine the interrupt source. Perform the 
appropriate operation from the following depending on the determined interrupt source.
• Transmit register empty interrupt

Write transmit data to the SS0TDR register. When setting the last data, disable the
transmit register empty interrupt and enable the transmit end interrupt.

• Transmit end interrupt
Disable the transmit end interrupt and transmit operation. Prepare for the receive
operation.

• Overrun error interrupt
Disable receive operation.

• Receive data register full interrupt
Read the received data in the SS0RDR register. 
When the second to last frame of data is received, set the RSSTP bit in the SS0CRH
register to 1 (end receive operation (stop the receive clock)), then read the received
data. 
When the last frame is received, set the RE bit to 0 (disable data reception) in the
SS0ER register and the RSSTP bit to 0 (continue receive operation (output the
receive clock)), then read the received data.



M16C/5M and M16C/57 Groups

R01AN0234EJ0100 Rev. 1.00 Page 13 of 23
Mar. 30, 2012

Transmission/Reception Using the Serial Bus Interface
in Standard Mode of 4-Wire Serial Bus Mode

4.2 Function Tables for the Slave Transmit/Receive Program

Declaration void peripheral_init(void)
Outline Peripheral function initialization

Argument
Name Explanation
None —

Variables used
(global)

Name Usage
unsigned char rcv_cnt Receive counter
unsigned char f_snd_rcv Transmit/receive flag

Returned value
Type Value Explanation
None — —

Function Configure the serial bus interface for use as the slave device.

Declaration void _sbi(void)
Outline Serial bus interface interrupt processing

Argument
Name Explanation
None —

Variables used
(global)

Name Usage
unsigned short snd_data[] Buffer to store the transmit 

data
unsigned char snd_cnt Transmit counter
unsigned short rcv_data[] Buffer to store the received 

data
unsigned char rcv_cnt Receive counter
unsigned char f_snd_rcv Transmit/receive flag

Returned value
Type Value Explanation
None — —

Function

Read the transmit/receive flag and determine the interrupt source. Perform the 
appropriate operation from the following depending on the determined interrupt source.
• Transmit register empty interrupt

Write transmit data to the SS0TDR register. When setting the last data, disable the
transmit register empty interrupt and enable the transmit end interrupt.

• Transmit end interrupt
Disable the transmit end interrupt and transmit operation. Prepare for the receive
operation.

• Overrun error interrupt
Disable the receive operation.

• Receive data register full interrupt
Read the received data in the SS0RDR register. When the last data is received,
disable the receive operation and receive interrupt, and prepare for the transmit
operation.
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5. Flowcharts

5.1 Master Transmit/Receive Program

5.1.1 Main Function

Figure 5.1 Main Function

main()

PRC2 ← 1

Set the PACR register

asm(“FCLR I”)

CPU initialization
mcu_init()

Peripheral function
initialization

peripheral_init()

asm(“FSET I”)

Enable writing to registers PD9, U4MR, NDDR, and PACR.

Pin enable bit 010: 64-pin version
011: 80-pin version
100: 100-pin version

Disable maskable interrupts.

Enable maskable interrupts.
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5.1.2 Peripheral Function Initialization

Figure 5.2 Peripheral Function Initialization

peripheral_init()

ORER bit in the
SS0SR register is 1?

SS0ER ← 00h

SSUMS_SS0MR2 ← 1

Disable data reception and transmission.

Set to 4-wire serial bus mode.

SS0MR ← 00h Set to MSB first.

SS0BR ← 00h Data transfer length: 16 bits

MSS_SS0CRH ← 1 Operate as the master device.

SS0MR2 ← 71h Set the SCS0 pin as an output pin and
the SSCK0 pin as I/O pin for transmit/receive clock.

SS0CRH ← 23h Continue receive operation after 1 byte of data is received.
Set the transmit/receive clock rate to f1/32.

SS0SR ← E0h Set the overrun error flag and conflict error
flag to 0.

Yes

INT0IC ← 01h INT0 interrupt priority level 1

No

return

RSSTP_SS0CRH ← 0 After receiving the current frame, continue
receive operation (output the receive clock).

IFSR44 ← 1 Select SS0 for the interrupt source.

SS0IC ← 02h Serial bus interface interrupt priority level 2

asm(“NOP”) × 4
When accessing the SS0SR register
continuously, insert four or more NOP
instructions between access instructions.

ss0rdr_dummy ← SS0RDR Dummy read the SS0RDR register.



M16C/5M and M16C/57 Groups

R01AN0234EJ0100 Rev. 1.00 Page 16 of 23
Mar. 30, 2012

Transmission/Reception Using the Serial Bus Interface
in Standard Mode of 4-Wire Serial Bus Mode

5.1.3 INT0 Interrupt Handler

Figure 5.3 INT0 Interrupt Handler

_int0()

snd_cnt ← 0 Initialize the transmit
counter.

TE_SS0ER ← 1 Enable transmit operation.

Conflict error
occurred?

TIE_SS0ER ← 1 Enable transmit data
register empty interrupt.

Yes (CE = 1)

No (CE = 0)

f_snd_rcv ← SND Set SND (transmission) to
the transmit/receive flag.

return

INT0IC ← 00h Disable INT0 interrupt.RE_SS0ER ← 0 Disable receive
operation.

TE_SS0ER ← 0 Disable transmit
operation.

asm(“NOP”) × 4

SS0SR ← 00h Clear the error flag.

SRES_SS0CRL ← 1 Initialize the transmit/receive controller
and transmit/receive shift register.

SRES_SS0CRL ← 0

MSS_SS0CRH ← 1

ss0sr_dummy ← SS0SR Dummy read
the SS0SR register.

(See Note 1)

Operate as the master device.

Note:
1. Error processing is not performed in this application note. Add the processing as required.
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5.1.4 Serial Bus Interface Interrupt Handler

Figure 5.4 Serial Bus Interface Interrupt Handler (1/2)

_sbi

snd_cnt++

SS0TDR ← snd_data[snd_cnt] Set the transmit data.

Update the transmit counter.

TIE_SS0ER ← 0 Disable the transmit data
register empty interrupt.

TEIE_SS0ER ← 1 Enable the transmit end
interrupt.

Transmission
being processed?

Yes (f_snd_rcv = SND (transmission))

Transmit data present?

Yes

No

Written data is
the last frame?

Yes

No

return

B

A

SS0SR ← A5h Set the TEND bit to 0.

TE_SS0ER ← 0 Disable transmit operation.

TEIE_SS0ER ← 0 Disable the transmit end interrupt.

Wait until the slave becomes
ready for transmission.

rcv_cnt ← 0 Set the receive counter to 0.

f_snd_rcv ← RCV Set RCV to the transmit/receive flag.

RIE_SS0ER ← 1 Enable receive interrupt.

RE_SS0ER ← 1 Enable receive operation.

ss0rdr_dummy ← SS0RDR Dummy read

Transmission completed?

Yes (TEND = 1)

No (TEND = 0)

No
(f_snd_rcv = RCV (reception))

asm(“NOP”) × 4
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Figure 5.5 Serial Bus Interface Interrupt Handler (2/2)

rcv_data[rcv_cnt] ← SS0RDR Read the received data.

RE_SS0ER ← 0 Disable data reception.

SS0SR ← 00h Set the error flag to 0.

ss0rdr_dummy ← SS0RDR Dummy read the SS0RDR register.

rcv_cnt++ Update the receive counter.

RSSTP_SS0CRH ← 1 After receiving the current frame, end
receive operation (stop the receive clock).

TE_SS0ER ← 0 Disable data transmission.

INT0IC ← 01h INT0 interrupt priority level 1.

A

B

Received data is
second to last data?

Yes

No

Received data
is the last data?

Yes

No

RSSTP_SS0CRH ← 0 After receiving the current frame, continue
receive operation (output the receive clock).

RE_SS0ER ← 0 Disable data reception.

RIE_SS0ER ← 0 Disable the receive interrupt.

Overrun error
 occurred?

Yes

No

(See Note 1)

asm(“NOP”) × 4

ss0sr_dummy ← SS0SR Dummy read the SS0SR register.

Note:
1. Error processing is not performed in this application note. Add the processing as required.
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5.2 Slave Transmit/Receive Program

5.2.1 Main Function

Figure 5.6 Main Function

main()

PRC2 ← 1

Set the PACR register

asm(“FCLR I”)

CPU initialization
mcu_init()

Peripheral function
initialization

peripheral_init()

asm(“FSET I”)

Enable writing to registers PD9, U4MR, NDDR, and PACR.

Pin enable bit 010: 64-pin version
011: 80-pin version
100: 100-pin version

Disable maskable interrupts.

Enable maskable interrupts.
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5.2.2 Peripheral Function Initialization

Figure 5.7 Peripheral Function Initialization

peripheral_init()

ORER bit in the
SS0SR register is 1?

SS0ER ← 00h

SSUMS_SS0MR2 ← 1

Disable data reception and transmission.

Set to 4-wire serial bus mode.

SS0MR ← 00h Set to MSB first.

SS0BR ← 00h Data transfer length: 16 bits

MSS_SS0CRH ← 0 Operate as the slave device.

SS0MR2 ← 51h Set the SCS0 pin as an input pin and the
SSCK0 pin as I/O pin for transmit/receive clock.

SS0SR ← E0h Set the overrun error flag and conflict error
flag to 0.

Yes

f_snd_rcv ← RCV Set the transmit/receive flag to RCV (reception).

No

return

IFSR44 ← 1 Select SS0 for the interrupt source.

SS0IC ← 02h Serial bus interface interrupt priority level 2

asm(“NOP”) × 4
When accessing the SS0SR register
continuously, insert four or more NOP
instructions between access instructions.

ss0rdr_dummy ← SS0RDR Dummy read the SS0RDR register.

rcv_cnt ← 0 Reset the receive counter.

RIE_SS0ER ← 1 Enable receive interrupt.

RE_SS0ER ← 1 Enable data reception.

ss0rdr_dummy ← SS0RDR Dummy read the SS0RDR register.
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5.2.3 Serial Bus Interface Interrupt Handler

Figure 5.8 Serial Bus Interface Interrupt Handler (1/2)

_sbi

snd_cnt++

SS0TDR ← snd_data[snd_cnt] Set the transmit data.

Update the transmit counter.

TIE_SS0ER ← 0 Disable the transmit data
register empty interrupt.

TEIE_SS0ER ← 1 Enable the transmit end
interrupt.

Transmission
being processed?

Yes (f_snd_rcv = SND (transmission))

Transmit data present?

Yes

No

Written data is
the last frame?

Yes

No

return

B

A

SS0SR ← A5h Set the TEND bit to 0.

TE_SS0ER ← 0 Disable transmit operation.

TEIE_SS0ER ← 0 Disable the transmit end interrupt.

rcv_cnt ← 0 Set the receive counter to 0.

f_snd_rcv ← RCV Set RCV to the transmit/receive flag.

RIE_SS0ER ← 1 Enable receive interrupt.

RE_SS0ER ← 1 Enable data reception.

ss0rdr_dummy ← SS0RDR Dummy read

Transmission completed?

Yes (TEND = 1)

No (TEND = 0)

No
(f_snd_rcv = RCV (reception))

asm(“NOP”) × 4



M16C/5M and M16C/57 Groups

R01AN0234EJ0100 Rev. 1.00 Page 22 of 23
Mar. 30, 2012

Transmission/Reception Using the Serial Bus Interface
in Standard Mode of 4-Wire Serial Bus Mode

Figure 5.9 Serial Bus Interface Interrupt Handler (2/2)

rcv_data[rcv_cnt] ← SS0RDR

RE_SS0ER ← 0

SS0SR ← 00h

ss0rdr_dummy ← SS0RDR

rcv_cnt++

TE_SS0ER ← 0

A

B

Received data
is the last data?

Yes

No

RE_SS0ER ← 0

RIE_SS0ER ← 0

Overrun error
 occurred?

Yes

No

(See Note 1)

snd_cnt ← 0 Set 0 to the transmit counter.

f_snd_rcv ← SND Set SND (transmission) to the transmit flag.

TIE_SS0ER ← 0 Enable the transmit data register empty interrupt.

TE_SS0ER ← 0 Enable data transmission.

asm(“NOP”) × 4

ss0sr_dummy ← SS0SR

Disable data reception.

Disable the receive interrupt.

Read the received data.

Update the receive counter.

Disable data reception.

Disable data transmission.

Dummy read the SS0SR register.

Set the error flag to 0.

Dummy read the SS0RDR register.

Note:
1. Error processing is not performed in this application note. Add the processing as required.
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6. Sample Code
Sample code can be downloaded from the Renesas Electronics website.

7. Reference Document
M16C/5M Group, M16C/57 Group User’s Manual: Hardware Rev.1.10
The latest version can be downloaded from the Renesas Electronics website.

Technical Update/Technical News
The latest information can be downloaded from the Renesas Electronics website.

C Compiler User’s Manual 
M16C Series, R8C Family C Compiler Package V.5.45
C Compiler User’s Manual Rev.2.00
The latest version can be downloaded from the Renesas Electronics website.

 Website and Support
Renesas Electronics website
http://www.renesas.com/

Inquiries
http://www.renesas.com/contact/

http://japan.renesas.com/
http://japan.renesas.com/inquiry
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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 manual, refer to the relevant sections of the manual. If the descriptions under 
General Precautions in the Handling of MPU/MCU Products and in the body of the manual differ from each 
other, the description in the body of the manual takes precedence. 

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 LSI 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 one with a different part number, confirm 
that the change will not lead to problems. 
 The characteristics of MPU/MCU in the same group but having different part numbers may 

differ because of the differences in internal memory capacity and layout pattern. When 
changing to products of different part numbers, implement a system-evaluation test for 
each of the products. 
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