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Abstract 
This document describes the sequence control for the serial peripheral interface (hereinafter referred to as RSPI) and 
interrupt timing for the RX Family MCUs. 
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1. Peripheral Functions 

1.1 RSPI Master Mode and Sequence Control 
For RSPI master mode, in accordance with the sequence length set in the SPSCR register, data can be sequentially 
transmitted or received switching up to eight transfer formats by hardware. 

Figure 1.1 shows the Configuration Diagram of the RSPI Operating in Master Mode. 

SPDR register

SPRX0
SPRX1
SPRX2
SPRX3

SPTX0
SPTX1
SPTX2
SPTX3

Shift register

Set transfer format

MISOn pin

MOSIn pin

Transmission and 
reception control

RSPCKn pin

SSLn0 pin
SSLn1 pin
SSLn2 pin
SSLn3 pin

Receive buffer

Transmit buffer

RSPI command registers

In
te
rn
al
 p
er
ip
he
ra
l b
us

Output to external device

SPCMD0
SPCMD1
SPCMD2
SPCMD3
SPCMD4
SPCMD5
SPCMD6
SPCMD7

• SSL signal value
• Bit rate
• RSPCK polarity/phase
• Transfer data length
• LSB/MSB first
• Burst
• RSPCK delay
• SSL negation delay
• Next-access delay

Notes:
1. The destination buffer for access are automatically switched by hardware.
2. Commands to be referenced are automatically switched by hardware.

Set the number of commands to be referenced 
in 1 sequence (SPSCR.SPSLN[2:0] bits)

Select the number of transmit and 
receive buffers (SPDCR.SPFC[1:0] bits)

The number of buffers set 
determines when the transmit 
data empty interrupt request and 
receive buffer full interrupt request 
are generated.

(Note 1)

(Note 2)

(Note 1)

 

Figure 1.1   Configuration Diagram of the RSPI Operating in Master Mode 

 

Output to an external device is determined by the transfer format setting specified by the RSPI command (hereinafter 
referred to as command) and the data written to the transmit buffer. The frame consists of data and commands that 
relate to output to an external device. 

Figure 1.2 shows the Basic Concept of a Frame. 
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Figure 1.2   Basic Concept of a Frame 
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1.2 Number of Transmit/Receive Frames Per Sequence and Interrupt Generation 
Timing 

The number of transmit/receive frames in a sequence is determined by a combination of sequence length set with the 
SPSCR.SPSLN[2:0] bits and number of frames set with the SPDCR.SPFC[1:0] bits. 

The number of commands in a sequence is determined by the sequence length, and the transmit/receive frame 
commands are set in registers SPCMD0 to SPCMD7. 

The timing to generate a transmit buffer empty interrupt request and a receive buffer full interrupt request for each 
sequence is determined by the number of frames. When data transmission starts for the frame of the set number, a 
transmit buffer empty interrupt request is generated; when data reception starts, a receive buffer full interrupt request is 
generated. 

Figure 1.3 shows the Number of Frames Per Sequence and Interrupt Generation Timing. Operation is not guaranteed if 
settings other than those shown in the figure are made to the SPSCR.SPSLN[2:0] bits and SPDCR.SPFC[1:0] bits. 

Frames labeled with "Interrupt generated" show where a transmit buffer empty interrupt or receive buffer full interrupt is generated.
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Figure 1.3   Number of Frames Per Sequence and Interrupt Generation Timing 
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Figure 1.4 shows the frame creation operation when the SPSLN[2:0] bits are 011b (sequence length is 4) and the 
SPFC[1:0] bits are 11b (4 frames). 
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Figure 1.4   Example of Frame Creation Operation 
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2. Application Example 

2.1 Sequence Control Application Example 
This section describes an operation example when the SPSCR.SPSLN[2:0] bits are set to 010b (sequence length is 3) 
and the SPDCR.SPFC[1:0] bits are set to 010b (3 frames). 

Figure 2.1 shows an example of connecting the MCU to an external device using the sequence control. 

RSPI slave 0
(MSB first)

MOSI
MISO
RSPCK
SSL

MOSI
MISO
RSPCK
SSL

MOSI
MISO
RSPCK
SSL

SSL0
SSL1
SSL2

MOSI0
MISO0

RSPCK0

RX630/RX631/RX63N

RSPI slave 1
(MSB first)

RSPI slave 2
(LSB first)

 

Figure 2.1   Connection Example 

(1) Set commands for the first and third to registers SPCMD0 to SPCMD2. 
Command for the first frame of data: SPCMD0 register ← 0400h (MSB first, SSL0 signal asserted) 
Command for the second frame of data: SPCMD1 register ← 0410h (MSB first, SSL1 signal asserted) 
Command for the third frame of data: SPCMD2 register ← 1420h (LSB first, SSL2 signal asserted) 

(2) Transmit and receive operations start when data for three frames are written to the SPDR register. 

(3) In accordance with the SPCMD0 register setting (low signal output from the SSL0 pin (asserted) and MSB first), 
transfer the first frame of data. 

(4) After the first frame of data has been transferred, transfer the second frame of data in accordance with the SPCMD1 
register setting (low signal output from the SSL1 pin (asserted) and MSB first). 

(5) After the second frame of transmit data has been output, data in the SPTX2 register (transmit buffer for the third 
frame of data) is transferred to the shift register, and a transmit buffer empty interrupt request is generated. 

(6) After the second frame of data has been transferred, transfer the third frame of data in accordance with the 
SPCMD2 register setting (low signal output from the SSL2 pin (asserted) and LSB first). 

(7) After the third frame of receive data has been transferred to the SPRX2 register (receive buffer for the third frame 
of data), a reception complete interrupt request is generated. 
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Figure 2.2 shows an Operation Example of the Sequence Control. 

b7 b6 b5 b4 b3 b2 b1 b0 b7 b6 b5 b4 b3 b2 b1 b0

b7 b6 b5 b4 b3 b2 b1 b0 b0 b1 b2 b3 b4 b5 b6 b7 b7 b6 b5 b4 b3 b2 b1 b0

b0 b1 b2 b3 b4 b5 b6 b7MISO0 pin
(input for received data)
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(output for data transmission)
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(clock output)
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SPRI interrupt request

SPTI interrupt request is generated when the third
frame of transmit data is transferred to the shift register

SPRI interrupt request is generated
when the third frame of data is received

Transmit/receive first
frame of data

(SSL0 output, MSB first)

Transmit/receive third
frame of data

(SSL2 output, LSB first)

(1) (2) (3) (4) (5) (6) (7)

Transmit/receive second
frame of data

(SSL1 output, MSB first)

 
Figure 2.2   Operation Example of the Sequence Control 
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3. Reference Documents 
User's Manual: Hardware 

RX630 Group User's Manual: Hardware Rev.1.60 (R01UH0040EJ) 
RX63N Group, RX631Group User's Manual: Hardware Rev.1.80 (R01UH0041EJ) 
When using products other than the RX630, RX63N, and RX631 Groups, refer to the User's Manual:Hardware for 
the product used. 
The latest versions can be downloaded from the Renesas Electronics website. 

 
Technical Update/Technical News 

The latest information 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://www.renesas.com/
http://www.renesas.com/contact/
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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 accordance 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 a product with a different part 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. 
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