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Abstract 

This appl
Group to con

ication note describes using the Renesas Serial Peripheral Interface (RSPI) in the SH7450 Group and SH7451 
trol the S-93C46B serial EEPROM manufactured by Seiko Instruments Inc. An explanation of the sample 

EEPROM when connected to the four-wire serial interface of the RSPI is provided below. 
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1. Overview 
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ite to the entire address 
4) of the EEPROM connected externally according to the specifications listed below. Timeouts are 

SH7451 Group is used 

nfiguration is used, with the SH7450 Group and SH7451 Group as the master device 

 The RSPI of the SH7450 Group and SH7451 Group is connected to the EEPROM via a four-wire serial interface. 
Figure 1.1 shows a connection example. 

 The EEPROM (S-93C46B) has a capacity of 1 kilobits, configured as 16 bits × 64. 
 

1.1 Specifications 
The sample code uses the RSPI in the SH7450 Group and SH7451 Group to read, erase, and wr
space (16 bits × 6
provided for read, erase, and write operations. The timer unit (TMU) of the SH7450 Group and 
as the timeout counter. 

 A single-master/single-slave co
and the EEPROM as the slave device. 

SSL00

RSPCK0

MOSI0

MISO0

Master
SH7450 Group, SH7451 Group

CS

SK

DI

DO

Slave
EEPROM

SSL00: RSPI0 slave select (output) 

CK0: RSPI0 clock output (output) RSP

t)

CS: Chip select input 

SK: Serial clock input 

DI: Serial data input 

DO: Serial data output

MOSI0: RSPI0 data output (output) 

MISO0: RSPI0 data input (inpu

GNDGNDGNDGND

• RSPI0 pin assignments in single-master mode

Note: SSL00, RSP I0, and MISO0 must be connected to external pull-down resistors.  CK0, MOS

Figure 1.1   RSPI and EEPROM Connection Example 

1.2 peration Conf s 
Tab nditions th

Tab tion Con

Item 
MCU 50 Group, SH7451 Group 

 O irmation Condition
le 1.1 lists the co at apply to the sample code. 

 

le 1.1  Opera firmation Conditions 

Contents 
SH74

 Input clock frequency 20 MHz 
 Interna quency 

setting 
CPU clock (Ick): 240 MHz 
SHwy clock (SHck): 80 MHz 
Peripheral clock (Pck): 40 MHz 

l clock fre

 Operating mode Single-chip mode 
Development tool Renesas Electronics 

High-performance Embedded Workshop Version 4.08.00.011 
 C/C++ Compiler Renesas Electronics  

C/C++ Compiler Package for SuperH RISC Engine Family V.9.03 
Release 02 
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Table 2.1 lists the pin functions when RSPI channel 0 is set to single-master mode, which is used by the sample code. 

2.1  Pins Used and T

Name I/O tion 
CK0 utput  clock output 

2. Hardware 

2.1 Pins Used 

Pins SSL01 to SSL03 are not used. 

 

Table heir Functions 

Pin Func
RSP O RSPI0
MOSI0 Output RSPI0 data output 
MISO0 Input RSPI0 data input 
SS 00 Output RSPI0 slaL ve select 

 
 

2.2 Renesas Serial Peripheral Interface (RSPI) 
The RSPI in the SH7450 7451 Group has three channels (RSPI0 to RSPI2), enabling high-speed serial 

devices. Table 2.2 
iew

 

Table 2.2  Ov

Transfer functions ire) and clock-synchronous (three-wire) 
 

ction 
ity and phase 

Group and SH
communication i
provides an over

n full-duplex synchronous mode between multiple processors and peripheral 
v  of the RSPI. 

erview of the RSPI 

Item Description 

 Selectable between SPI (four-w
serial communication

 Selectable between master and slave mode 
 Mode fault error and overrun error dete

 clock polar Selectable serial transfer
Data format  LSB-first 

among 8 to 16, 20, 24, and 32 bits) 

s (maximum frame size: 32 bits) in a single 
 

 Switchable between MSB-first and
 Variable transfer bit length  

(selectable 
 128-bit transmit and receive buffers 
 Transfer of up to four frame

transmit or receive operation
Buffer configuratio nsmit and receive buffer configuration n  Double-buffer tra
SSL control functions PI channel 

rt/negate delay setting 
 range: 1 to 8 RSPCK* cycles; setting unit: 1 RSPCK cycle 

 Four SSL signals for each RS
sse RSPCK output and SSL a

Setting

 Selectable SSL polarity 
Control during of up to four commands can be executed 

sequentially as loops 
 Initiation of transfers by the CPU or DMAC  
 Setting of MOSI signal level at SSL negation 

 master mode  Transfers composed 
transfer 

Interrupt sourc  Maskable interrupt sources: 
RSPI receive interrupt (receive buffer full) 
RSPI transmit interrupt (transmit buffer empty) 
RSPI error interrupt (mode fault, overrun) 

es 

Other  Loopback mode 
 CMOS/open drain output switching function 
 RSPI disable (initialization) function 

Note: * RSPCK: Serial transfer clock 
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The sample code uses the RSPI to read, erase, and write to the entire address space of the EEPROM. Figure 3.1 outlines 
the overall process. 

Start

Initialize settings

Read EEPROM

Erase EEPROM

Confirm erasure of 
EEPROM

End

Write to EEPROM

Confirm write to EEPROM

• Execute function rspi_init.

• Execute function read (read EEPROM data).

• Execute function erase.

• Execute function read. 
If data read from the EEPROM is all H'FFFF, 
chip erasure was completed successfully.

• Execute function write.

• Execute function read. 
Read the EEPROM data and compare it with the 
write source data. If there are no differences, the 
write was completed successfully.

*1

*1

*2

*2

Notes: *1. This process is included with general applications in mind, but it is not essential.
             *2. “Confirmation” processes are included with general applications in mind, but the sample code does not 

implement error handling. The user should add error handler code when necessary.  

Figure 3.1   Outline of the Overall Process 
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Table 3.1 lists the EEPROM instructions used in the sample code. The instruction set codes are taken from the 

e 3.1  

ruction Data Le Code Description 
EWEN 9 bits Write enable 

3.2 EEPROM Instruction Set 

EEPROM datasheet. 

 

Tabl EEPROM Instruction Set 

Inst ngth 
H'130 

EWDS 9 bits Write disable H'100 
READ 9 bits 

(lower 6 bits are addre
Read data H'180  

ss data) 
WRITE 9 bits H'140  

(lower 6 bits are address data) 
Write data 

ERAL 9 bits H'120 Chip erase  
 address space) (erases entire

 
 

3.3 RSPI Register Settings 
Table 3.2 lists the RSPI channel 0 settings used in the sample code. The setting values listed are the values used in the 
sample code and differ from the initial settings. When changing setting values, set values according to the standards for 
the target device. 

In the text, the names of the bits in the registers are notated in the format “register name + dot + bit name.” 

Example:  SPB bit in the SP0CMD0 register  SP0CMD0.SPB 
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3.2  RSPI Operation Ove

Master mode 

Table rview 

Function Setting 
Master/slave mode 
RSPI mode SPI operation (four-wire) 
Serial transfer clock frequency (RSPCK) 2 MHz 
Data format MSB-first 

9 bits (EEPROM instruction transmit) Data length 
16 bits (EEPROM data read/write) 
1 (EEPROM instruction transmit, EEPROM data write) Frame count/sequence length 

(EEPROM data read) 4 
RSPI data register access width 16 bits 
RSPI data register read value Receive buffer 
RSPI output pins CMOS output 
SSL signal active polarity "H" 
Idle time RSPCK polarity "L" 
Idle time MOSI fixed value "L" 
RSPCK delay 1 RSPCK 
SSL negation delay 1 RSPCK 
Next access delay 1 RSPCK + 2 Pck 
RSPCK phase Master transmit (SP0CMDi.CPHA = 0 (i = 0 to 3)) 

 edge (falling edge) 
e (rising edge) 

 0 to 3)) 
 change: Odd edge (rising edge) 

e (falling edge) 

Data change: Even
Data sampling: Odd edg

Master receive (SP0CMDi.CPHA = 1 (i =
Data
Data sampling: Even edg

SSL signal level hold During READ instruction transmit processing 
During EEPROM data read processing 

ng 

maintained.  
Other than the above 

All SSL signals are negated at transfer end. 

During WRITE instruction transmit processi
From transfer end to the next access start, the SSL signal 
level from the previous data transfer is 

Generation of RSP terrI in upts Disabled 

 
(1) RSPI ntro egis 0CR

The SP0CR he ng m nitialized in function 
rspi_init , H'08 when SPI f s ar r execution of function rspi_init, and H'48 when RSPI functions 
are enabled after execution of function o section 4.1 for details on the rspi_init function). 

Address 
Setting 
Value Bit  

7 SPRIE 0: Disables generation of RSPI0 receive interrupt requests. 

0 Co l R ter (SP ) 

 register sets t operati ode of RSPI0. The setting value is H'00 when SP0CR is i
 R unction e disabled afte

rspi_init (refer t

Description

6 SPE 0: Disables RSPI0 functions. 
1: Enables RSPI0 functions. 

5 SPTIE 0: Disables generation of RSPI0 transmit interrupt requests. 
4 SPEIE 0: Disables generation of RSPI0 error interrupt requests. 
3 MSTR 0: Slave mode 

1: Master mode 
2 MODFEN 0: Disables mode fault error detection. 

H'FFFF B000 H'00 
or 

or 
H'48 

1  0: Reserved bit (The write value should always be "0".) 

H'08 

  0 SPMS 0: SPI operation (four-wire) 
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P) 

SP0SSLP se larity of the SSL00 to SSL03 signals of RSPI0. 

Address 
Se
Value Bit 

H'FFFF B001 H'0  its (The write value should always be "0".) 

(2) RSPI0 Slave Select Polarity Register (SP0SSL

ts the po

tting 
Description 

1 7 to 4  0: Reserved b
  S ctive. 3 SL3P 0: SSL03 signal is “L” a
  SSL2P nal is “L” active. 2 0: SSL02 sig
  1 SSL1P 0: SSL01 signal is “L” active. 
  0 SSL0P 1: SSL00 signal is “H” active. 

 
SPI0 Pin Cont gister (SP

ode he pi

Address 
Setting 
Value Bit 

H'FFFF B002 H'2 hould always be "0".) 

(3) R rol Re 0PCR) 

SP0PCR sets the m s of t  RSPI0 ns. 

Description 
0 7, 6  0: Reserved bits (The write value s

  OSI0 output value equals MOIFV bit setting value. 5 MOIFE 1: M
  4 MOIFV 0: MOSI0 idle fixed value equals “L” level. 
  3  0: Reserved bit (The write value should always be "0".) 
  2 SPOM 0: CMOS output 
  1  0: Reserved bit (The write value should always be "0".)  
  0 SPLP 0: Normal mode 

 
(4) RSPI0 Clock Delay Register (SP0CKD) 

f SSL signal assertion to RSPCK oscillation. 

Address alue Bit Description 
F B0 7 to 3 0: Reserved bits (The write value should always be "0".) 

Sets the period (RSPCK delay) from the beginning o

Setting 
V

0C H'0H'FFF 0  
   2 to 0 SCKDL 000: 1 RSPCK 

 
y Register (SP0SSLND) 

al RSPCK edge to the negation of the 
SSL signal d erial transfer by the RSPI0 in master mode. 

Se
Value Bit 

H'FFFF B00D H'00 7 to 3  0: Reserved bits (The write value should always be "0".) 

(5) RSPI0 Slave Select Negation Dela

SP0SSLND sets the period (SSL negation delay) from the transmission of the fin
uring a s

Address 
tting 

Description 

  2 to 0 SLNDL 000: 1 RSPCK 

 
(6) RSPI0 Next-Access Delay Register (SP0ND) 

Specifies the non-active period (next-access delay) of the SSL signal after the end of a serial transfer. 

Address 
Setting 

 Bit Description 
H'FFFF B00E H'00 7 to 3  0: Reserved bits (The write value should always be "0".) 

Value

  2 to 0 SPNDL 000: 1 RSPCK + 2 Pck 
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r execution of function 
DS instruction, during 
 erase and obtaining the 

rite status; H'E880 during transmission of the READ instruction or WRITE instruction; H'EF00 when writing 
data to the EEPROM; and H'EF81 when reading data from the EEPROM (refer to section 4.1 for details on the rspi_init 

n). 

Address 
Setting 

a  
S lock delay register 

 

(7) RSPI0 Command Register 0 (SP0CMD0) 

SP0CMD0 sets the transfer format of RSPI command register 0. The setting value is H'E701 afte
rspi_init; H'E800 during transmission of the EWEN instruction, during transmission of the EW
transmission of the ERAL instruction, or during transmission of data (H'000) for EEPROM chip
data w

functio

V lue Bit Description 
KDEN 1: RSPCK delay equals the RSPI15 C 0 c

(SP0CKD) setting value. 
14 SLNDEN 1: SSL negation delay equals the RSPI0 slave select 

P0SSLND) setting value. negation delay register (S
13 S quals the RSPI0 next-access delay 

tting value. 
PNDEN 1: Next-access delay e

register (SP0ND) se
1 L2 SBF 0: MSB-first 
11 to 8 SP 1: RSPI transfer data length = 8 bits 

: RSPI transfer data length = 9 bits 
ansfer data length = 16 bits 

B 0100 to 011
1000
1111: RSPI tr

7 S  end. 
 transfer end until the 

start of the next access. 

SLKP 0: Negate all SSL signals at transfer
1: Maintain the SSL signal level from

6 to 4 SSLA 000: SSL00 setting 
3, 2 BRDV 00: Select the base bit rate. 

H'FFFF B0 1 

E 0 
or 

E880 
or 
H'EF00 
or 
H'E

10 H'E70
or 
H' 80

H'
 

F81 

1 CPOL 0: RSPCK equals 0 when idle. 
 0 CPHA 0: Data sampling at odd edge, data change at even edge 

1: Data change at odd edge, data sampling at even edge 
 

 
(8) RSPI0 mmand Register 1 (SP0CMD1) 

SP0CMD1 sets the transfer format of RSPI command register 1. The setting value is H'E701 after execution of function 
a from the EEPROM (refer to section 4.1 for details on the rspi_init function). 

egister 0 (SP0CMD0). 

Address Description 
F B0 '  

H'EF81 

See (7) RSPI0 Command Register 0 (SP0CMD0). 

 Co

rspi_init and H'EF81 when reading dat
For details of the register configuration and the functions of the bits, see (7) RSPI0 Command R

Setting 
Value Bit 

12 HH'FFF E701
or 

 
(9) RSPI0 Command Register 2 (SP0CMD2) 

SP0CMD2 sets the transfer format of RSPI command register 2. The setting value is H'E701 after execution of function 
rspi_init and H'EF81 when reading data from the EEPROM (refer to section 4.1 for details on the rspi_init function). 
For details of the register configuration and the functions of the bits, see (7) RSPI0 Command Register 0 (SP0CMD0). 

Address  Bit Description 
H'FFFF B014 H'E701 

or 
H'EF81 

See (7) RSPI0 Command Register 0 (SP0CMD0). 

Setting 
Value
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 after execution of function 
ta from the EEPROM, and H'EF81 when reading data from the 

EEPROM  (refer to section 4.1 for details on the rspi_init function). For details of the register configuration and the 
ns of , 7) RSPI0 Com er 0 (SP0CMD0). 

Address alue Bit Description 
H'FFFF B0 H'E701 

 
See (7) RSPI0 Command Register 0 (SP0CMD0). 

 

(10) RSPI0 Command Register 3 (SP0CMD3) 

SP0CMD3 sets the transfer format of RSPI command register 3. The setting value is H'E701
rspi_init (4.1) and H'EF01 when reading final address da

functio  the bits see ( mand Regist

Setting 
V

16 
or
H'EF01 
or 
H'EF81 

 
(11) RSPI0 ate e )

SP0BR sets the bit rate when t I0 i

Setting 

PR0 
These bits set the bit rate in master mode. The setting 
value specifies a serial transfer clock frequency of 2 MHz 
(Pck = 40 MHz). 

 Bit R  Regist r (SP0BR

he RSP

 

s in master mode. 

Address Value Bit Description 
H'FFFF B00A H'09 7 to 0 SPR7 to 

S

 
its in RSPI0 

 3 (SP0CMD0 to SP0CMD3) is given below.  
An equation for calculating the bit rate from the SP0BR setting value and the setting value of the BRDV b
command registers 0 to

Bit rate = 
f (Pck) 

2  (SP0BR + 1)  2BRDV 

The relationship be een the SP0BR set  value, the setting e BRDV bits, and the bit rate when Pck equals 
40 MHz is shown able 3.3. 

 

Table 3.3  Rela nship between SP0BR Setting Valu g Value of BRDV Bits, and Bit Rate  
(Pck = 40 MHz) 

SP0BR Register
Setting Value 

Setting Valu f 
BRDV Bits Division  Serial Transfer Clock Frequency
0 4 10 MHz 

 
tw ting value of th

in t

tio e, Settin

 e o
 Ratio

1 
2 0 6 6.67 MHz 
3 0 8 5 MHz 
4 0 10 4 MHz 
5 0 12 3.33 MHz 
 1 24 1.67 MHz 
 2 48 0.83 MHz 
 3 96 0.42 MHz 
9 0 20 2 MHz 
255 3 4096 9.77 kHz 
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R sets the sequence control method when the RSPI operates in master mode. The setting value is H'00 during 
EEPROM in  transmission or when writing data to the EEPROM, and H'03 when reading data from the 

M. 

Address 
Se
Value Bit 

7 to 2 d bits (The write value should always be "0".) 

 

(12) RSPI0 Sequence Control Register (SP0SCR) 

SP0SC
struction

EEPRO

tting 
Description 

 0: ReserveH'FFFF B008 H'00 
or 1, 0 S

(referenced SP0CMD register: 0 → 0 →...) 
11: Sequence length = 4  

 → 1 → 2 → 3 → 0 →...) 

 
PSLN 00: Sequence length = 1  

H'03 

(referenced SP0CMD register: 0

 
SPI0 l Register (SP

e  the tio  the RS during EEPROM 
instruction tr issio r w ing ading data from the EEPROM. 

Address 
Setting 
Value Bit 

 hould always be "0".) 

(13) R  Data Contro 0DCR) 

SP0DCR sp cifies  func n of PI data register (SP0DR). The setting value is H'00 
ansm n o hen writ  data to the EEPROM, and H'03 when re

Description 
7, 6  0: Reserved bits (The write value s
5 SPLW 0: Word (16-bit) access to SP0DR register 

H'FFFF B00B H'0

s receive buffer value. 

0 
or 
H'03 4 SPRDTD 0: Reading SP0DR register return

  3, 2  0: Reserved bits (The write value should always be "0".) 

  1, 0 SPFC 
00: Number of frames that can be stored in SP0DR = 1 
11: Number of frames that can be stored in SP0DR = 4 

 
Table 3.4 lists the setting value combinations for the SPFC bits and the SPSLN bits in the RSPI0 sequence control 
register (SP0SCR), using the frame configuration example shown in figure 3.2. Subsequent ope ion cannot be 
guaranteed if a setting value combination other than those listed in table 3.4 is used. 

rat

Frame A Frame B Frame C Frame D

Data length =
 0

ata gth = 9 bits
CM .SPB = 1000b)

Data length = 
MD2.SPB 

Data length = 11 bits
(SP0CMD3.SPB = 1010b)  

 8 bits D
(SP0CMD0.SPB = 100b to 0111b) (SP0

 len
D1

10 bits
(SP0C = 1001b)

Figure 3   Frame Confi

ing on or SPSLN an ts 

SPFC Bits 
Tra
Frame Count 

er Frame 
Sequence 

Transfer  
Bit Count 

00b (frame count = 1) 1 A 8 bits 

.2 guration Example 

 

Table 3.4  Sett  Value Combinati s f d SPFC Bi

SPSLN Bits 
nsfer  Transf

01b (frame count = 2) 2 A  A 16 bits 
10b (frame count = 3) 3 A  A  A 24 bits 

00b  
(sequence length = 1) 

11b (frame count = 4) 4 A  A  A  A 32 bits 
01b (frame count = 2) 2 A  B 17 bits 01b  

(sequence length = 2) 11b (frame count = 4) 4 A  B  A  B 34 bits 
10b  
(sequence length = 3) 

10b (frame count = 3) 3 A  B  C 27 bits 

11b  
(sequence length = 4) 

11b (frame count = 4) 4 A  B  C  D 38 bits 
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e setting values listed 
 initial settings. When changing setting values, make settings 

(1) Port ut Threshold Value Switching Register (PGLVR) 

 se pu reshold values of po . 

Address 
Setting 
Va  B Description 

H'FFFF 5B00 H'0 B 15  0: Reserved bits (The write value should always be "0".)

3.4 I/O Port Register Settings 
The register settings used in the sample code with relation to I/O port G are described below. Th
are the values used in the sample code and differ from the
according to the standards for the target device. 

GHJ Inp

ts the inPGLVR t th rts G, H, and J

lue it 
00  to 12 

  11 PJPIEN 
  10 PJSCSEL 
  9 PJSEL0 
  8 PJSEL1 

rohibited state 0000: Input p

  7 PHPIEN 
  6 PHSCSEL 
  5 PHSEL0 
  4 PHSEL1 

0000: Input prohibited state 

  3 PGPIEN 1011: Port G input level = CMOS input, 0.70 Vcc 
  2 PGSCSEL  
  1 PGSEL0  
  0 PGSEL1  

 
(2) Port G Contro egister 1 (PGCR1)

PGCR1 is u ed to se I- tting

Address 
Se
Value Bit 

H'FFFF 5816 H'3 15   (The write value should always be "0".) 

l R  

s lect RSP related se s as the functions of the multiplexed pins of port G.  

tting 
Description 

111   0: Reserved bit
  14 to 12 PG3MD 011: SSL00 input/output (RSPI) 
  11  0: Reserved bit (The write value should always be "0".) 
  10 to 8 PG2MD 001: RSPCK0 input/output (RSPI) 
  7  0: Reserved bit (The write value should always be "0".) 
  6 to 4 PG1MD 001: MISO0 input/output (RSPI) 
  3  0: Reserved bit (The write value should always be "0".) 
  2 to 0 PG0MD 001: MOSI0 input/output (RSPI) 
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 the sample code with relation to TMU channel 0 are described below. The setting values 
he sample code and differ from the initial settings.  

(1) TM Star ister (TMSTR) 

R sele eth e TM0CNT c es or is stopped.  

Address 
Setting 
Value Bit 

H'FFFF D0  H'0   The write value should always be "0".) 

3.5 TMU Register Settings 
The register settings used in
listed are the values used in t

t Reg

cts whTMST er th ounter operat

Description 
04 1 7 to 3  0: Reserved bits (

  2 STR2 0: The TM2CNT counter is stopped. 
  1 STR1 0: The TM1CNT counter is stopped. 
  0 STR0 1: The TM0CNT counter operates. 

 
(2) TM0 C R ( 0CR)

TM0CR selects the co ter clo d co

Address 
Setting 
Value Bit Description 

H'FFFF D0  H'0  9 ould always be "0".) 

ontrol egister TM  

un ck an ntrols the generation of interrupts. 

10 000 15 to  0: Reserved bits (The write value sh
  r underflow has not 

1: Indicates that a TM0CNT counter underflow has 
occurred. 

8 UNF 0: Indicates that a TM0CNT counte
occurred. 

  7, 6  0: Reserved bits (The write value should always be "0".) 
  5 UNIE 0: The underflow interrupt (TUNI) is disabled. 
  4, 3  0: Reserved bits (The write value should always be "0".) 
  2 to 0 TPSC 000: Set Pck/4 as the TM0CNT count clock. 

 
(3) TM0 Counter (TM0CNT) 

TM0CNT is a down counter that is decremented by the input clock signal selected by the TPSC bits in the TM0CR 
r. 

Address Setting Value Bit 
H'FFFF D00C H'FFFF FFFF 31 to 0 TM0CNT 32-bit counter value 

registe

Description 

 
(4) TM0 Constant Register (TM0COR) 

The value of the TM0COR register is loaded into the TM0CNT counter when an underflow occurs as the result of 
decrementing the TM0CNT counter, and decrementing of the TM0CNT counter then continues from the loaded value. 

Address Setting Value Bit Description 
H'FFFF D008 H'FFFF FFFF 31 to 0 TM0COR 32-bit value that will be loaded into the TM0CNT 

counter when the TM0CNT counter underflows 
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Table 3.5 lists the files used in the sample code. 

e 3.5  Files Used i

Name 
 and section D setting file 

3.6 File Composition 

 

Tabl n the Sample Code 

File Outline 
dbsct.c Section B 
env.inc Exception event register and interrupt event register address definition file 
main.c Main function program 
resetprg.c Reset program 
rspi.c, rspi.h ol program and header file RSPI contr
sh7450_iodefine_201006 Group and SH7451 Group peripheral function register definition 25.h SH7450 

file 
stacksct.h finition file Stack size de
typedefine.h Type declaration file 
vect.inc Vector definition file 
vecttbl.src Interrupt vector table definition file 
vhandler.src Interrupt handler program 

 
 

3.7 Sec mati
lists ation

 

  Section Informatio

Address  scription 
H'0000 0000 THandle r 

tion Infor on 
Table 3.6 section inform . 

Table 3.6 n 

De
RS r Reset handle
INTHandle rrupt handler r Exception/inte
VECTTBL Vector table 

H'0000 0800 

INTTBL ask table Interrupt m
H'0000 1000 PResetPRG rogram  Reset p

P Program area 
C Constant area 
C$BSEC Section B initialization table 
C$DSEC Section D initialization table 

H'0000 3000 

D Initialization data area 
B Variable area H'E500 E000 
R Initialized variable area 

H'E501 1C00 S Stack address area 
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The functions defined in the file rspi.c for initialization (rspi_init), reading (read), erasing (erase), writing (write), and 
error handling are described below. To use these functions it is necessary to include the file rspi.h. 

ion rspi_init, and figure 4.1 is a flowchart of the function. It is necessary to 
sing function read, function erase, or function write. 

 4 vervie Fu

Function Argume
rspi_init None 

mode 
operation (four-wire) 

lock frequency (RSPCK): 2 MHz 

ter access width: 16 bits 
r read value: Receive buffer 

s: CMOS output 
rity: “H” 

3 to SSL00 signals: SSL00 setting 
e RSPCK polarity: “L” 

 SSL negation delay: 1 RSPCK 
ccess delay: 1 RSPCK + 2 Pck 

 Data length: 8 bits 
evel hold: Negation of all SSL signals at transfer end 

ata change at odd edge, data sampling at even 

 Input threshold value: CMOS input, 0.70 Vcc 
 PG3 = SSL00 output, PG2 = RSPCK0 output, PG1 = MISO0 input, 

PG0 = MOSI0 output 
 
TMU channel 0 settings 
 Counter input clock: Pck/4 
 Interrupt at underflow: Disabled 
 TM0CNT counter value: H'FFFF FFFF 
 TM0CNT counter setting value at underflow: H'FFFF FFFF 
 TM0 counter start: Counter operates 

4. RSPI Functions 

 

4.1 Function rspi_init 
Table 4.1 provides an overview of funct
execute function rspi_init once before u

 

Table .1  O w of nction rspi_init 

nts values Description 
Return 

None RSPI channel 0 settings 
 Master/slave mode: Master 
 RSPI mode: SPI 
 Serial transfer c
 Data format: MSB-first 
 RSPI data regis

registe RSPI data 
 RSPI output pin
 SSL signal active pola
 Assert settings for SSL0
 Idle tim
 Idle time MOSI fixed value: “L” 
 RSPCK delay: 1 RSPCK 

 Next-a
 Generation of RSPI interrupts: Disabled 
 Frame count: 1 

 SSL signal l
 RSPCK phase: D

edge 
 
Port G settings 
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Start of function rspi_init

End of function rspi_init

• SP0PCR = H'20
• SP0BR = H'09
• SP0DCR = H'00
• SP0CKD = H'00
• SP0SSLND = H'00
• SP0ND = H'00
• SP0CMDi = H'E701 (i = 0 to 3)
• SP0SSLP = H'01

• PGLVR = H'000B
• PGCR1  = H'3111

Initialize RSPI0

Initialize I/O ports

Initialize TMU
• TM0CR = H'0000
• TM0COR= H'FFFF FFFF
• TM0CNT = H'FFFF FFFF

Initialize RSPI0 control register • SP0CR = H'00

• SP0CR = H'08Select RSPI0 master mode

Start TMU count operation • TMSTR = H'01

Initialize error code to H'00 
(no error)

*1

   Note: *1. See 4.5.2, Error Handling.  

Figure 4.1   Function rspi_init Function 
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Table 4.2 provides an overview of function read, and figure 4.2 is an RSPI timing chart overview of the function. 
u  execute function rspi_init once. 

 

4 w o ion

Function Arguments
read Storage address  Reads the entire address space of the EEPROM, from the 

start address (H'00) to the end address (H'3F). 
 Stores the read data at the address specified by the 

argument. 

Before sing this function, it is necessary to

Table .2  Overvie f Funct  read 

 v
Return 
alues Description 

None 
for read data 

 
Function read performs the following two processes: 

[1] Transmits the data read instruction (READ instruction) 
[2] Performs continuous data read 
 

SSL00

RSPCK0

MOSI0

MISO0
Hi-Z

READ 

Instruction
Dummy data (16 bits  4) Dummy data (16 bits  4) Dummy data (16 bits  4)

CMD0 CMD0 CMD1 CMD2 CMD3 CMD0 CMD1 CMD2 CMD3 CMD0 CMD1 CMD2 CMD3

Processing [1] [2]

Set RSPCK0 phase data change at odd edge and data sampling at even edge
(SP0CMDi.CPHA = 1b (i = 0 to 3))

Read data (16 bits  4) Read data (16 bits  4) Read data (16 bits  4)

Set RSPCK0 phase to data sampling at odd edge and data change at even edge (SP0CMD0.CPHA = 0b)

Set a value so the SSL00 signal level is held until the start of the next access after transfer end (SP0CMD0.SSLKP = 1b)

Set a value so all SSL signals are negated after the next transfer end
(SP0CMD3.SSLKP = 0b)

Set frame count and sequence length to 1 (SP0DCR.SPFC = 00b, SP0SCR.SPSLN = 00b)

Change frame count and sequence length setting to 4 (SP0DCR.SPFC = 11b, SP0SCR.SPSLN = 11b)

Process descriptions: [1] Transmission of data read instruction (READ instruction)
[2] Continuous data read

Set RSPI data length to 9 bits (SP0CMD0.SPB = 1000b)

Set RSPI data length to 16 bits (SP0CMDi.SPB = 1111b (i = 0 to 3))

Set a value so the SSL00 signal level is held until the start of the next access after transfer end
(SP0CMDk.SSLKP = 1b (k = 1 to 3))

 

Figure 4.2   RSPI Timing Chart Overview of Function read 
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instruction) and read address to 
n below. Figure 4.3 is a flowchart of the function. 

tput) is asserted. 
nal (“H” output) is maintained. 

 The RSPI transfer format shown in tab sed to transmit the READ instruction. 

  RSPI Transfer Format for nsmis ction 

Frame cou SP0DCR.SPFC count to 1. 

[1]  Transmission of data read instruction (READ instruction) 
To read data from the EEPROM, the function transmits a data read instruction (READ 
the EEPROM. An overview of the operation is show

 H'00 (EEPROM start address) is specified as the read address. 
 A READ instruction is transmitted to the EEPROM. 
 While transmitting the READ instruction, the SSL00 signal (“H” ou
 After transmitting the READ instruction, assertion of SSL00 sig

le 4.3 is u
 
Table 4.3  Tra sion of READ Instru

Item Register 
Setting 
Value Description 
00b Set frame nt 

Sequence R SLN th to 1.  length SP0SC .SP 00b Set sequence leng
Data length SP0CMD0.SPB 9 bits. 1000b Set data length to SP0CMD0 
SSL signal 
level hold 

SP0CMD0.SSLKP 1b Hold SSL00 signal level between transfer 
end and start of next access. 

 RSPCK 
phase 

SP0CMD0.CPHA 0b Data change: Even edge (falling edge) 
Data sampling: Odd edge (rising edge) 
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Start of function read 

Transmit buffer empty?

Enable RSPI functions

Transmit/receive end?

• SP0DCR.SPFC = 00b
• SP0SCR.SPSLN = 00b
• SP0CMD0.SPB = 1000b
• SP0CMD0.SSLKP = 1b
• SP0CMD0.CPHA = 0b

• SP0CR.SPE = 1b

No

Yes

• SP0SR.SPTEF == 1b?

• SP0DR = H'180
(Read address is EEPROM start address 
(H'00).)

No

Yes

• SP0SR.SPRF == 1b?

Transmit READ instruction

Clear receive buffer full flag
• SP0SR.SPRF = 0b

 (Discard unneeded data received from 
EEPROM.)

Overrun error occurred?

No

Overrun error handler 
(transmit READ instruction)

• SP0SR.OVRF == 1b?
Yes

Set RSPI0 transfer format

Communication timeout?
No

Yes

Error handler

Overrun error occurred?

No

RSPI functions disabled?
No

Yes

• SP0CR.SPE == 0b?

Initialize read address to H'00 

R01AN0189EJ0100  Rev. 1.00  Page 18 of 49 
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Yes
• SP0SR.OVRF == 1b?

• Has 50 µs*1 or more elapsed after 
transmission of READ instruction?

No receive data in 
data register?

Valid data found in data register

No valid data in data register

• SP0SR.SPRF == 0b?

• SP0SR.SPRF = 0bClear receive buffer full flag

[2]

  Note: *1. See 4.5.1, Timeout Durations.  

Figure 4.3   Function read (1/3) 
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 space of the EEPROM. 
. After the final 64 bits 
 signal (“L” output). 

m the start address (H'00) 

nd the SSL00 signal (“L” 

alue) is transmitted and the serial transfer clock (RSPCK0) is output. 
 the EEPROM 
not necessary to specify 

 RSPI transfer format for 
ile the data at EEPROM 

ss is incremented by 4 each time 64 bits of data is read. 
 addresses H'00 to H'3B. (Items 

that differ from table 4.3 are shown in bol
fer for le 4 ed PROM addresses H'3C to H'3F (the final 

a). (Item  tab re 

.4 n  R  D '00 to H'3B  

Item er 
Frame coun SP0DCR.SPFC t to 4. 

[2]  Continuous data read 
The function outputs the serial transfer clock (RSPCK0) and reads data from the entire address
An overview of the operation is shown below. Figures 4.4 and 4.5 are flowcharts of the function
of data are read, the RSPI transfer format is changed during communication to negate the SSL00

 Data is read in 64-bit units (16 bits × 4) from the entire address space of the EEPROM, fro
to the end address (H'3F). 

d, a Assertion of the SSL00 signal (“H” output) is maintained during continuous data rea
output) is negated after the end of continuous data read. 

 To read data, dummy data (user-defined v
 If the SSL00 signal is in the asserted state (“H” output), after receiving a READ instruction

automatically increments the address by 1 each time 16 bits of data is output. It is therefore 
the read address with subsequent READ instructions. 

 To negate the SSL00 signal (“L” output) after the final 64 bits of data have been read, the
the data (the final 64 bits of data) at EEPROM addresses H'3C to H'3F (table 4.5) is set wh
addresses H'38 to H'3B is being read.  

 To control the continuous data read process, the read addre
 The RSPI transfer format shown in table 4.4 is used to read the data at EEPROM

d text.) 
.5 is us The RSPI trans

64 bits 
mat shown in tab
s that differ from

 to read the data at EE
shown in bold text.) of dat

 
le 4.4 a

Table 4   RSPI Tra sfer Format for eading ata at EEPROM Addresses H

Setting 
Regist Value Description 

t 11b Set frame coun
Sequence length SP0SCR.SPSLN 11b Set sequence length to 4. 

Data length SP0CMDi.SPB 1111b Set data length to 16 bits. SP0CMDi  
 3) SSL signal (i = 0 to

level hold 
SP0CMDi.SSLKP 1b Hold SSL00 signal level after transfer 

end to start of next access. 
 RSPCK

phase 
MDi.CPHA a change: Odd edge (rising edge) 

mpling: Even edge (falling 
 SP0C 1b Dat

Data sa
edge) 

 
Table 4.5 ran ng Data at EEPROM Addresses H'3C to H'3F  

l 64 B

Item r 
Frame cou R. C o 4. 

  RSPI T sfer Format for Readi
its of Data) (Fina

Registe
Setting 
Value Description 

nt SP0DC SPF 11b Set frame count t
Sequence  SP0SCR.SPSLN h to 4.  length 11b Set sequence lengt

Data length SP0CMDj.SPB 1111b Set data length to 16 bits. SP0CMDj  
(j = 0 to 2) SSL signal 

level hold 
SP0CMDj.SSLKP 1b Hold SSL00 signal level after transfer 

end to start of next access. 
 RSPCK 

phase 
SP0CMDj.CPHA 1b Data change: Odd edge (rising edge) 

Data sampling: Even edge (falling edge) 
SP0CMD3 gth SP0CMD3.SPB 1111b Set data length to 16 bits. Data len
 SSL signal 

level hold 
SP0CMD3.SSLKP 0b Negate all SSL signals at transfer end.

 RSPCK 
phase 

SP0CMD3.CPHA 1b Data change: Odd edge (rising edge) 
Data sampling: Even edge (falling edge) 
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• SP0DCR.SPFC = 11b
• SP0SCR.SPSLN = 11b
• SP0CMDi.SPB = 1111b 
• SP0CMDk.SSLKP = 1b 
• SP0CMDi.CPHA = 1b

(i = 0 to 3, k = 1 to 3)

RSPI in idle state?

Yes

• SP0SR.MIDLE == 1b?

Set RSPI0 transfer format

No

RSPI idle timeout?
No

Yes

• Has 50 µs*1 or more 
elapsed after transmission 
of READ instruction?

A

Transmit dummy data

Transmit/receive end?

• SP0DR = Returns dummy 
data 4 times in succession 
(serial transfer clock output).

No

Yes

• SP0SR.SPRF == 1b?

B

Read address == H'38?

Transmit buffer empty?

No
No

Change transfer format in 
SP0CMD3 of RSPI0 • SP0CMD3.SSLKP = 0b

Yes

• SP0SR.SPTEF == 1b?

Yes

No

Yes

Communication timeout?
No

Yes

Error handler

• Has 100 µs*1 or more 
elapsed after transmission 
of dummy data?

• Has 100 µs*1 or more 
elapsed after transmission 
of dummy data?

Transmit buffer empty?

Yes

No

• SP0SR.SPTEF == 1b?

• Is data read processing of 
EEPROM addresses H'38 to 
H'3B in progress?

Transmit buffer empty timeout?

*2

[2]

Notes: *1. See 4.5.1, Timeout Durations.
*2. During communication, set the RSPI transfer format to read data from EEPROM addresses

                 H'3C to H'3F (final 64 bits of data).  

Figure 4.4   Function read (2/3) 
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End of function read

• Repeat “store SP0DR 
register read data in RAM” 
four times.

B

Overrun error occurred?

No
Overrun error handler 

(before reading receive data)

Yes
• SP0SR.OVRF == 1b?

Read receive data

Disable RSPI functions 

Error handler

Overrun error occurred?

No Overrun error handler 
(after reading receive data)

Yes
• SP0SR.OVRF == 1b?

RSPI in idle state?

Yes

• SP0SR.MIDLE == 1b?
No

RSPI idle timeout?
No

R01AN0189EJ0100  Rev. 1.00  Page 21 of 49 
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Yes

• Has 100 µs*1 or more 
elapsed after transmission 
of dummy data?

A

Increment read address by 4

Read address > H'3F?

Yes

• SP0CR.SPE = 0b

No
• Completed reading the entire 

address space of the EEPROM?

   Note: *1. See 4.5.1, Timeout Durations.  

Figure 4.5   Function read (3/3) 
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 4.6 is an RSPI timing chart overview of the function. 
Before using this function, it is necessary to execute function rspi_init once. 

 

4 u e 

Function Arguments 
R
values Description 

Erases the entire address space of the EEPROM. After erasure,  
 value of the entire address space of the EEPROM is H'FFFF.

4.3 Function erase  
Table 4.6 provides an overview of function erase, and figure

Table .6  Overview of F nction eras

eturn 

erase None None 
the data

 
Function erase performs the following four processes: 

[1] Transmission of write enable instruction (EWEN instruction) 
[2] Transmission of chip erase instruction (ERAL instruction) 
[3] Waiting for chip erase to complete 
[4] Transmission of write disable instruction (EWDS instruction) 
 

SSL00

RSPCK0

MOSI0

MISO0 Hi-Z

EWEN 
instruction

CMD0 CMD0

Processing [1] [2] [4]

Make setting to negate all SSL signals at transfer end (SP0CMD.SSLKP = 0b)

ERAL 
instruction

"L" 
data

"L" 
data

CMD0 CMD0

"H" 
data

Execution of ERAL instruction completed

CMD0

EWDS 
instruction

Waiting for execution of 
ERAL instruction to 

complete

[3]

Set frame count and sequence length to 1 (SP0DCR.SPFC = 00b, SP0SCR.SPSLN = 00b)

Processing descriptions: [1] Transmission of write enable instruction (EWEN instruction)
    [2] Transmission of chip erase instruction (ERAL instruction)
    [3] Waiting for chip erase to complete
    [4] Transmission of write disable instruction (EWDS instruction)

Set RSPCK0 phase to data sampling at odd edge and data change at even edge (SP0CMD0.CPHA = 0b)

Set RSPI data length to 9 bits (SP0CMD0.SPB = 1000b)

"L" 
data

 

Figure 4.6   RSPI Timing Chart Overview of Function erase 
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ction (EWEN instruction) to the 
flowchart of the function. 

nstruction. 
the SSL00 signal is negated (“L” output). 

 The RSPI transfer format shown in tab sed to transmit the EWEN instruction. 

  RSPI Transfer Format for tion

r
Frame cou

[1]  Transmission of write enable instruction (EWEN instruction) 
To enable writing to the EEPROM, the function transmits a write enable instru
EEPROM. An overview of the operation is shown below. Figure 4.7 is a 

 An EWEN instruction is transmitted to the EEPROM. 
 The SSL00 signal is asserted (“H” output) during transmission of the EWEN i
 After transmission of the EWEN instruction, 

le 4.7 is u

c
 
Table 4.7  Fun  erase 

Item Registe
SP0DCR.SPFC 

 
Setting 
Value Description 
00b Set frame count to 1. nt 

Sequence R SLN th to 1.  length SP0SC .SP 00b Set sequence leng
SP0CMD0 SP0CMD0.SPB 9 bits.  Data length 1000b Set data length to 
 SSL signal 

level hold 
SP0CMD0.SSLKP 0b Negate all SSL signals at transfer end. 

 RSPCK 
phase 

SP0CMD0.CPHA 0b Data change: Even edge (falling edge) 
Data sampling: Odd edge (rising edge) 
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Start of function erase

Transmit buffer empty?

Enable RSPI functions

Transmit/receive end?

• SP0DCR.SPFC = 00b
• SP0SCR.SPSLN = 00b
• SP0CMD0.SPB = 1000b
• SP0CMD0.SSLKP = 0b
• SP0CMD0.CPHA = 0b

• SP0CR.SPE = 1b

No

Yes

• SP0SR.SPTEF == 1b?

• SP0DR = H'130

No
• SP0SR.SPRF == 1b?

Transmit EWEN instruction

Clear RSPI receive buffer 
full flag

• SP0SR.SPRF = 0b
(Discard unneeded data received from 
EEPROM.)

Overrun error occurred?

No

Overrun error handler  
(no retransmission necessary)

Yes
• SP0SR.OVRF == 1b?

Set RSPI0 transfer format

Communication timeout?
No

Yes

Yes

Error handler

Overrun error?

No

RSPI functions disabled? • SP0CR.SPE == 0b?

Yes

No
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Yes
• SP0SR.OVRF == 1b?

• Has 50 µs*1 or more elapsed after 
transmission of EWEN instruction?

No receive data in 
data register?

Valid data found in data register

No valid data in data register

• SP0SR.SPRF == 0b?

• SP0SR.SPRF = 0bClear receive buffer full flag

[2]

   Note: *1. See 4.5.1, Timeout Durations.  

Figure 4.7   Function erase (1/4) 
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ase instruction (ERAL instruction) to 
owchart of the function. 

on. 
, the SSL00 signal is negated (“L” output). 

 The same RSPI transfer format shown in table 4.7 of “[1] Transmission of write enable instruction (EWEN 
instruction)” is used to transmit the ERAL instruction. 

 

[2]  Transmission of chip erase instruction (ERAL instruction) 
To erase the entire address space of the EEPROM, the function transmits a chip er
the EEPROM. An overview of the operation is shown below. Figure 4.8 is a fl

 An ERAL instruction is transmitted to the EEPROM. 
 The SSL00 signal is asserted (“H” output) during transmission of the ERAL instructi
 After transmission of the ERAL instruction

Yes

• SP0DR = H'120

Transmit buffer empty?
No

• SP0SR.SPTEF == 1b?

Transmit ERAL instruction

• SP0SR.SPRF == 1b?

• SP0SR.SPRF = 0b
(Discard unneeded data received from 
EEPROM.)

• SP0SR.OVRF == 1b?

Transmit/receive end?
No

Communication timeout?
No

Yes

Yes

Overrun error occurred?

No

Overrun error handler  
(no retransmission necessary)

Yes

Clear RSPI receive buffer 
full flag

• SP0SR.OVRF == 1b?

• Has 50 µs*1 or more elapsed after 
transmission of ERAL instruction?

Overrun error occurred?

No

Yes

[3]
Error handler

[2]

  Note: *1. See 4.5.1, Timeout Durations.  

Figure 4.8   Function erase (2/4) 
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e EEPROM chip to complete. An overview of the operation is shown below. Figure 

0).*1 
). 
from the EEPROM. 

2

struction (EWEN 

 
Notes: *1. The data (H'000) transmitted when checking the EEPROM’s chip erase state is the value specified in the 

EEPROM datasheet. 
 *2. The EEPROM outputs “L” data when the chip erase is in progress and “H” data after the chip erase is 

completed. 
 

[3]  Waiting for chip erase to complete 
The function waits for erasure of th
4.9 is a flowchart of the function. 

 All “L” data (H'0000)*1 is transmitted to the EEPROM. 
 The SSL00 signal is asserted (“H” output) during transmission of all “L” data (H'00
 After transmission of all “L” data (H'000),*  the SSL00 signal is negated (“L” output
 When the chip erase is in progress, data other than all “H” data (H'1FF)*2 is received 

1

 After the chip erase is completed, all “H” data (H'1FF)*  is received from the EEPROM. 
 The same RSPI transfer format shown in table 4.7 of “[1] Transmission of write enable in

instruction)” is used to transmit all “L” data (H'000).*1 
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• SP0SR.SPTEF == 1b?

Chip erase complete? • Is the value read from the 
SP0DR register H'1FF?

Transmit buffer empty?
No

Yes
• SP0DR = H'000

(Output serial transfer clock 
with MOSI0 in “L” state.)Transmit all “L” data (H'000)

Transmit/receive end?

Yes

• SP0SR.SPRF == 1b?

• SP0SR.OVRF == 1b?

No

Communication timeout?
No

Yes

Overrun error occurred?

No

Yes

Error handler

Overrun error occurred?

No

Yes

• SP0SR.OVRF == 1b?

• Has 50 µs*1 or more 
elapsed after transmission 
of all “L” data (H'000)?

Overrun error handler  
(no retransmission necessary)

Read receive data
• Read SP0DR register 

(clear receive buffer full flag).

No

Yes

Overrun error handler  
(no retransmission necessary)

Yes • Has 8 ms*2 or more elapsed 
after transmission of ERAL 
instruction?

Chip erase timeout?

No

[3]

[4] [3]

Notes: *1. See 4.5.1, Timeout Durations.
             *2. Maximum chip erase duration (see EEPROM datasheet).  

Figure 4.9   Function erase (3/4) 
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ction (EWDS instruction) to the 
flowchart of the function. 

on. 
n, the SSL00 signal is negated (“L” output). 

 The same RSPI transfer format shown in table 4.7 of “[1] Transmission of write enable instruction (EWEN 
instruction)” is used to transmit the EWDS instruction. 

 

 

[4]  Transmission of write disable instruction (EWDS instruction) 
To e function transmits a write disable instru disable writing to the EEPROM, th
EEPROM. An overview of the operation is shown below. Figure 4.10 is a 

 An EWDS instruction is transmitted. 
 The SSL00 signal is asserted (“H” output) during transmission of the EWDS instructi
 After transmission of the EWDS instructio
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End of function erase

• SP0DR = H'100

Yes

Transmit buffer empty?
No • SP0SR.SPTEF == 1b?

Transmit EWDS instruction

Disable RSPI functions • SP0CR.SPE = 0b

Transmit/receive end?

Yes

• SP0SR.SPRF == 1b?

Clear RSPI receive buffer 
full flag

• SP0SR.OVRF == 1b?

No

Communication timeout?
No

Yes

Overrun error occurred?

No

Overrun error handler  
(no retransmission necessary)

Yes

Error handler

Overrun error occurred?

No

Yes • SP0SR.OVRF == 1b?

• Has 50 µs*1 or more elapsed after 
transmission of EWDS instruction?

RSPI in idle state?

Yes

No

RSPI idle timeout?
No

• SP0SR.MIDLE == 1b?

• SP0SR.SPRF = 0b
(Discard unneeded data received 
from EEPROM.)

• Has 50 µs*1 or more elapsed after 
transm of EWDS instruction?
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Yes

ission 

[4]

Note: *1. See 4.5.1, Timeout Durations.  

Figure 4.10   Function erase (4/4) 
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ming chart overview of the function. Before 
using this function, it is necessary to execute function rspi_init once. User-defined data (H'A5A5 in the sample code; 

nce) is written to the entire address space of the EEPROM. 

 

4 u

Function Arguments 
R
v

Writes the write data stored at the address specified by the argument 
ire address space of the EEPROM, from the 

ss (H'00) to the end address (H'3F). 

4.4 Function write  
Table 4.8 shows an overview of function write, and figure 4.11 is an RSPI ti

this value has no particular significa

Table .8  Overview of F nction write 

eturn 
alues Description 

write Write data None 
address sequentially to the ent

restart add

 
Function write performs the following five processes: 

EN instruction) 
[2] Transmission of the data write instruction (WRITE instruction) 
[3] Transmission of the write data 
[4] Waiting for data write to complete 
[5] Transmission of write disable instruction (EWDS instruction) 
 

[1] Transmission of the write enable instruction (EW

SSL00

RSPCK0

MOSI0

MISO0
Hi-Z

EWEN 
instruction

CMD0 CMD0

Processing [1] [2] [5]

Make setting to maintain SSL00 signal level from after next transfer end to start of next access (SP0CMD0.SSLKP = 1b)

WRITE 
instruction Write data

"L" 
data

CMD0 CMD0

"L" 
data

"H" 
data

Execution of WRITE instruction 
completed

CMD0

EWDS 
instruction

[4]

"L" 
data

CMD0

Negate all SSL signals at transfer end (SP0CMD.SSLKP = 0b)

Waiting for execution of WRITE instruction to complete

Repeat processes [2] to [4] until 
writing of data to entire EEPROM 

address space is complete.

Set frame count and sequence length to 1 (SP0DCR.SPFC = 00b, SP0SCR.SPSLN = 00b)

Processing descriptions: [1] Transmission of write enable instruction (EWEN instruction)
                                    [2] Transmission of data write instruction (WRITE instruction)
                                    [3] Transmission of write data
                                    [4] Waiting for data write to complete
                                    [5] Transmission of write disable instruction (EWDS instruction)

Set so that all SSL signals are negated after next transfer end (SP0CMD0.SSLKP = 0b)

Set RSPCK0 phase to data sampling at odd edge and data change at even edge (SP0CMD0.CPHA = 0b)

Set RSPI data length to 9 bits (SP0CMD0.SPB = 1000b)

Set RSPI data length to 16 bits for next transfer (SP0CMD0.SPB = 1111b)

Set RSPI data length to 9 bits for next transfer (SP0CMD0.SPB = 1000b)

Set so that SSL00 signal level is held until start of next access after transfer end
(SP0CMD0.SSLKP = 1b)

[3]

 

Figure 4.11   RSPI Timing Chart Overview of Function write 
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n (EWEN instruction) to the 
flowchart of the function. 

 The RSPI transfer format shown in table 4.9 is used to transmit the EWEN instruction. 
mat (table 4.10) is set for “[2] Transmission of 

data write instruction (WRITE instruct

  RSPI Transfer Format for nsmis  Instruction 

Item 
Frame cou SP0DCR.SPFC 00b Set frame count to 1. 

[1]  Transmission of write enable instruction (EWEN instruction) 
To enable writing to the EEPROM, the function transmits a write enable instructio
EEPROM. An overview of the operation is shown below. Figure 4.12 is a 

 An EWEN instruction is transmitted to the EEPROM. 
 The SSL00 signal is asserted (“H” output) during transmission of the EWEN instruction. 
 After transmission of the EWEN instruction, the SSL00 signal is negated (“L” output). 

 During transmission of the EWEN instruction, the RSPI transfer for

ion).” 
 
Table 4.9  Tra sion of the EWEN

Register 
Setting 
Value Description 

nt 
Sequence R SLN th to 1.  length SP0SC .SP 00b Set sequence leng
SP0CMD0 Data length SP0CMD0.SPB 1000b Set data length to 9 bits. 
 SSL signal 

level hold 
SP0CMD0.SSLKP 0b Negate all SSL signals at transfer end. 

 RSPCK 
phase 

SP0CMD0.CPHA 0b Data change: Even edge (falling edge) 
Data sampling: Odd edge (rising edge) 
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Start of function write

Transmit buffer empty?

Enable RSPI functions

Transmit/receive end?

• SP0DCR.SPFC = 00b
• SP0SCR.SPSLN = 00b
• SP0CMD0.SPB = 1000b
• SP0CMD0.SSLKP = 0b
• SP0CMD0.CPHA = 0b

• SP0CR.SPE = 1b

No

Yes

• SP0SR.SPTEF == 1b?

• SP0DR = H'130

No
• SP0SR.SPRF == 1b?

Transmit EWEN instruction

Clear RSPI receive buffer 
full flag

• SP0SR.SPRF = 0b
(Discard unneeded data received from 
EEPROM.)

Overrun error occurred?

No

Overrun error handler  
(no retransmission necessary)

Yes
• SP0SR.OVRF == 1b?

Set RSPI0 transfer format

Communication timeout?
No

Yes

Yes

Error handler

Overrun error occurred?

No

Yes
• SP0SR.OVRF == 1b?

• Has 50 µs*1 or more elapsed after 
transmission of EWEN instruction?

RSPI functions disabled? • SP0CR.SPE == 0b?

Transmit buffer empty?

Change SP0CMD0 transfer 
format of RSPI0 • SP0CMD0.SSLKP = 1b

Yes

• SP0SR.SPTEF == 1b?
No

No

Yes

Transmit buffer empty timeout? • Has 50 µs*1 or more elapsed after 
transmission of EWEN instruction?

Initialize write address to H'00

Yes

No

*2

No receive data in 
data register?

Valid data found in data register

No valid data in data register

• SP0SR.SPRF == 0b?

Clear receive buffer full flag • SP0SR.SPRF = 0b

[2]

Notes: *1. See 4.5.1, Timeout Durations.
             *2. During communication, the RSPI transfer format is set for “[2] Transmission of data write instruction (WRITE instruction).”  

Figure 4.12   Function write (1/6) 
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struction (WRITE instruction) to the EEPROM. An 

ss 
. 

. 
TE instruction completes.  

PI transfer format shown in table 4.10 is used to transmit the WRITE instruction. (Items that differ from 

 During transmission of the WRITE instr e RSPI transfer format (table 4.11) is set for “[3] Transmission of 
write data.” 

SPI Tra r smis struction*1 

Item  
Frame cou R. C  1. 

[2]  Transmission of data write instruction (WRITE instruction) 
To write data to the EEPROM, the function transmits a data write in
overview of the operation is shown below. Figure 4.13 is a flowchart of the function. 

 A WRITE instruction is transmitted to the EEPROM. 
 Each time 16-bit data is write completed, the write address increments by 1 with the specified write addre

H'3F)changing sequentially from the start address of the EEPROM (H'00) to the end address (
 The SSL00 signal is asserted (“H” output) during transmission of the WRITE instruction
 The SSL00 signal continues to be asserted (“H” output) even after transmission of the WRI
 The RS

tables 4.9 and 4.12 are shown in bold text.) 
uction, th

 
Table 4.10  R nsfer Format fo Tran sion of the WRITE In

Register
Setting 
Value Description 

nt SP0DC SPF 00b Set frame count to
Sequence  SP0SCR.SPSLN th to 1.  length 00b Set sequence leng

Data length SP0CMD0.SPB 1000b Set data length to 9 bits. SP0CMD0 
SSL signal SP0CMD0.SSLKP 1b 
level hold 

Hold SSL00 signal level after transfer 
end to start of next access. 

 RSPCK 
phase 

SP0CMD0.CPHA 0b Data change: Even edge (falling edge) 
Data sampling: Odd edge (rising edge) 

Note: *1. This RSPI transfer format is set in “[1] Transmission of write enable instruction (EWEN instruction)” 
and “[4] Waiting for data write to complete.” 
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• SP0DR = H'140 + write address

Transmit/receive end?
No • SP0SR.SPRF == 1b?

Yes

Clear RSPI receive buffer 
full flag

• SP0SR.SPRF = 0b
(Discard unneeded data 
received from EEPROM.)

Transmit buffer empty?
No

Yes

• SP0SR.SPTEF == 1b?

Change SP0CMD0 transfer 
format of RSPI0

• SP0CMD0.SSLKP = 0b
• SP0CMD0.SPB = 1111b

Overrun error occurred?

No

Overrun error handler  
(transmit WRITE instruction)

Yes • SP0SR.OVRF == 1b?

Transmit WRITE instruction

No

Yes

Communication timeout? No

Yes

Error handler

Overrun error occurred?

No

Yes
• SP0SR.OVRF == 1b?

• Has 50 µs*1 or more elapsed 
after transmission of WRITE 
instruction?

[2]

Transmit buffer empty?

Yes

• SP0SR.SPTEF == 1b?
No

Transmit buffer empty timeout?

• Has 50 µs*1 or more elapsed 
after transmission of WRITE 
instruction?

*2

[3]

Notes: *1. See 4.5.1, Timeout Durations.
             *2. During communication, the RSPI transfer format is set to that for write data transmission, as described in

“[3] Transmission of write data.”  

Figure 4.13   Function write (2/6) 
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operation is shown below. Figure 4.14 is a 

) is written to the EEPROM. 

PI transfer format shown in table 4.11 is used to transmit the write data. (Items that differ from table 4.10 are 

le 4.12) is set for “[4] Waiting for data write to 
complete.” 

r smis ta*1 

Item Register Value Description 
Frame cou . C . 

 

[3]  Transmission of write data 
The function transmits the write data to the EEPROM. An overview of the 
flowchart of the function. 

 16 bits of user-defined write data (H'A5A5 in the sample code
 The SSL00 signal is asserted (“H” output) during transmission of the write data. 
 After transmission of the write data, the SSL00 signal is negated (“L” output). 
 The RS

shown in bold text.) 
 During transmission of the write data, the RSPI transfer format (tab

 
Table 4.11  RSPI Transfer Format fo Tran sion of the Write Da

Setting 

nt SP0DCR SPF 00b Set frame count to 1
Sequence R. LN th to 1.  length SP0SC SPS 00b Set sequence leng

Data SP0CMD0.SPB  16 bits. 
length 

1111b Set data length toSP0CMD0

SSL signal 
level hold 

SP0CMD0.SSLKP 0b Negate all SSL signals at transfer end. 

 

 RSPCK 
phase 

SP0CMD0.CPHA 0b Data change: Even edge (falling edge) 
Data sampling: Odd edge (rising edge) 

Note: *1. This RSPI transfer format is set in “[2] Transmission of data write instruction (WRITE instruction)”. 
 



SH7450 Group, SH7451 Group Example of EEPROM Control Using the RSPI 

Transmit/receive end? • SP0SR.SPRF == 1b?

Yes

Clear RSPI receive buffer 
full flag

• SP0SR.SPRF = 0b
(Discard unneeded data received from 
EEPROM.)

Transmit buffer empty?

Yes

• SP0SR.SPTEF == 1b?

Change SP0CMD0 transfer 
format of RSPI0 • SP0CMD0.SPB = 1000b

• SP0SR.OVRF == 1b?

Transmit write data • SP0DR = user-defined write data

No

No

Yes

No

Communication timeout?
No

Yes

Overrun error occurred?

No

Overrun error handler  
(no retransmission necessary)

Yes

Error handler

Overrun error occurred?

No

Yes
• SP0SR.OVRF == 1b?

Transmit buffer empty?

Yes

• SP0SR.SPTEF == 1b?
No

Transmit buffer empty timeout?
• Has 50 µs*1 or more elapsed after 

transmission of write data?

• Has 50 µs*1 or more elapsed after 
transmission of write data?

*2

[3]

[4]

Notes: *1. See 4.5.1, Timeout Durations.
             *2. During communication, the RSPI transfer format is set to that for waiting for the data write to complete, as described in 

“[4] Waiting for data write to complete.”  

Figure 4.14   Function write (3/6) 
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o complete. An overview of the operation is shown below. 

 (H'000).*1 

. 
r the data write to complete. (Items that differ 

 W ntinues to the next address, the RSPI transfer format (table 4.10) is set for “[2] Transmission of 

 
ata write state is the value specified in the 

EEPROM datasheet. 
*2. The EEPRO  “L” data ta progress and “H” data after the data write completes. 

.1 PI Tra for g f omplete*1 

Item Regis
Frame cou R. C  1. 

 

[4]  Waiting for data write to complete 
The function waits for writing of data to the EEPROM t
Figures 4.15 and 4.16 are flowcharts of the function. 

 All “L” data (H'000)*1 is transmitted to the EEPROM. 
 The SSL00 signal is asserted (“H” output) during transmission of all “L” data
 After transmission of all “L” data, the SSL00 signal is negated (“L” output). 
 During writing of the data, data other than all “H” data (H'1FF)*2 is received from the EEPROM. 
 After writing of the data is completed, all “H” data (H'1FF)*2 is received from the EEPROM
 The RSPI transfer format shown in table 4.12 is used while waiting fo

from table 4.11 are shown in bold text.) 
hen data writing co

data write instruction (WRITE instruction)” after waiting for the data write to complete. 

Notes: *1. The data (H'000) transmitted when checking the EEPROM’s d

 M outputs when da  writing is in 
 

Table 4 2  RS nsfer Format Waitin or the Data Write to C

ter 
Setting 
Value Description 

nt SP0DC SPF 00b Set frame count to
Sequence  SP0SCR.SPSLN th to 1.  length 00b Set sequence leng

Data SP0CMD0.SPB 1000b 
length 

Set data length to 9 bits. SP0CMD0 

SSL signal 
level hold 

SP0CMD0.SSLKP 0b Negate all SSL signals at transfer end. 

 RSPCK 
phase 

SP0CMD0.CPHA 0b Data change: Even edge (falling edge) 
Data sampling: Odd edge (rising edge) 

Note: *1. This RSPI transfer format is set in “[3] Transmission of write data.” 
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• SP0SR.SPTEF == 1b?Transmit buffer empty?
No

Yes
• SP0DR = H'000 

(Output serial transfer clock with 
MOSI0 in an “L” state.)Transmit all “L” data (H'000)

Transmit/receive end?

Yes

• SP0SR.SPRF == 1b?No

Communication timeout?
No

Yes

• Has 50 µs*1 or more elapsed after 
transmission of all “L” data (H'000)?

Error handler

A

[4]

 Note: *1. See 4.5.1, Timeout Durations.  

Figure 4.15   Function write (4/6) 
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A

No

Yes

Yes

No
Data write complete?

• SP0SR.OVRF == 1b?

Transmit buffer empty?

Yes

Change SP0CMD0 transfer 
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format of RSPI0 • SP0CMD0.SSLKP = 1b

• SP0SR.SPTEF == 1b?

Overrun error occurred?

No

Overrun error handler  
(no retransmission necessary)

Yes

No

Error handler

Overrun error occurred?

No

Yes

Overrun error handler  
(no retransmission necessary)

• SP0SR.OVRF == 1b?

Write address > H'3F?

• Is the value read from the SP0DR 
register H'1FF?

*1

Increment write address by 1

Read receive data
• Read SP0DR register. 

(Clear receive buffer full flag.)

Yes

No • Has 8 ms*2 or more elapsed 
after transmission of write data?Data write timeout?

• Is writing to the entire address 
space of the EEPROM 
complete?

[5] [2] [4]

Notes: *1. To continue writing to the next address, the RSPI transfer format is set to that for transmission of the WRITE 
instruction, as described in “[2] Transmission of data write instruction (WRITE instruction).”

             *2. Maximum data write duration (see EEPROM datasheet).  

Figure 4.16   Function write (5/6) 
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ction (EWDS instruction) to the 
flowchart of the function. 

EWDS instruction. 
ted (“L” output). 

 The RSPI transfer format shown in table sed to transmit the EWDS instruction. 

3  RSPI Transfer Format for smis  Instruction*1 

 
Frame cou SP0DCR.SPFC 00b Set frame count to 1. 

 

[5]  Transmission of write disable instruction (EWDS instruction) 
To e function transmits a write disable instru disable writing to the EEPROM, th
EEPROM. An overview of the operation is shown below. Figure 4.17 is a 

 An EWDS instruction is transmitted. 
 The SSL00 signal is asserted (“H” output) during transmission of the 
 After transmission of the EWDS instruction, the SSL00 signal is nega

 4.13 is u
 
Table 4.1 Tran sion of the EWDS

Item Register
Setting 
Value Description 

nt 
Sequence R. LN th to 1.  length SP0SC SPS 00b Set sequence leng

Data length SP0CMD0.SPB 9 bits. 1000b Set data length to SP0CMD0
SSL signal SP0CM

 

level hold 
D0.SSLKP 0b Negate all SSL signals at transfer end. 

 RSPCK 
phase 

SP0CMD0.CPHA 0b Data change: Even edge (falling edge) 
Data sampling: Odd edge (rising edge) 

Note: *1. This table is identical to table 4.12. 
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 of function write

• SP0DR = H'100

Transmit buffer empty?
No • SP0SR.SPTEF == 1b?

Yes

Transmit EWDS instruction

Transmit/receive end?

Yes

• SP0SR.SPRF == 1b?

Disable RSPI functions • SP0CR.SPE = 0b

No

Clear RSPI receive buffer 
full flag

• SP0SR.OVRF == 1b?

Communication timeout?

• SP0SR.OVRF == 1b?

• Has 50 µs*1 or more elapsed after 
transmission of EWDS instruction?

No

Yes

Overrun error occurred?

No

Yes

Overrun error handler  
(no retransmission necessary)

• SP0SR.MIDLE == 1b?

• SP0SR.SPRF = 0b
 (Discard unneeded data received 
from EEPROM.)

• Has 50 µs*1 or more elapsed after 
transmi on of EWDS instruction?

Overrun error occurred?

No

Yes

No
RSPI in idle state?

Yes RSPI idle timeout?
No

Yes

ssi

Error handler

[5]

 Note: *1. See 4.5.1, Timeout Durations.  

Figure 4.17   Function write (6/6) 
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The timeout durations, error handler, and overrun error handler are described below. 

 into account the serial 
y. When making changes 

ed. 

hip erase and data write timeout durations are taken from the EEPROM datasheet. If the 
t. 

4.5.2 Error Handler 
he error handler stores the error code in a global variable (gucErrCode) and halts 

am r codes are listed in tables 4.14 and 4.15. Error codes not listed in these 
 res  a flowchart of the error handler. 

able 4.14 per 4 Bits) 

erating Error 

 

4.5 Regarding Error Handling 

 

4.5.1 Timeout Durations 
The timeout durations related to the RSPI are designed to provide sufficient time while taking
transfer clock frequency, data length, RSPCK delay, SSL negation delay, and next-access dela
to the RSPI transfer settings, the timeout durations should be modified as need

The value of the EEPROM c
EEPROM is changed, the timeout durations should be modified after referring to the datashee

 

After disabling the RSPI functions, t
the progr

bles are
(with an infinite loop). The erro

ues. Figure 4.18 ista erved val

 

T  Error Codes (Up

Error Code Process Gen
H'0 No error 
H'1 read processing 
H'2 erase processing 
H'3 write rocessing p

 
Table 4.15 

rror Code
 

 Error Codes (Lower 4 Bits) 

E  Process Generating Error 
H'0 No error 
H'1*1 ad, function erase, or RSPI functions already enabled at start of processing of function re

function write. 
H'2 before transmission. Buffer state other than “transmit buffer empty” 
H'3 ormat cannot be Buffer state other than “transmit buffer empty,” and RSPI transfer f

switched. 
H'4 Cannot enter state “valid receive data in SP0DR register”. 
H'5*1 RSPI cannot enter idle state. 
H'6 After clearing RSPI receive buffer full flag, cannot enter state “no valid receive data in 

SP0DR register”. 
H'7 EEPROM chip erase did not complete within the specified time. 
H'8 EEPROM data write did not complete within the specified time. 
H'9 After overrun error flag cleared by overrun error handler, cannot enter state “no overrun 

error”. 
H'A After RSPI receive buffer full flag cleared by overrun error handler, cannot enter state “no 

valid receive data in SP0DR register”. 

Note: *1. This c to the sample source code and is not listed in the hardware manual. 
 

 error is specifi
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Start of error handler

Save error code

• Halt program (infinite loop)

Disable RSPI functions • SP0CR.SPE = 0b

• gucErrCode = error code

 

Figure 4.18   Error Handler 
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eded) 
Figure 4.19 illustrates the process for recovering from an overrun error when retransmission is not necessary. 

4.5.3 sary: Case Where 
Retransmission of EEPROM Command Instruction Not Ne
Overrun Error Handler (No Retransmission Neces

Start of overrun error handler 
(no retransmission necessary)

Clear overrun error flag

Transmit buffer empty?

• SP0SR.OVRF = 0b

• SP0SR.SPRF == 0b?

End of overrun error handler 
(no retransmission necessary)

Disable RSPI functions and 
initialize internal sequencer

• SP0CR.SPE = 0b

Enable RSPI functions • SP0CR.SPE = 1b

• SP0SR.SPTEF == 1b?

Yes

No

• SP0SR.OVRF == 0b?
No

Yes

Clearing of overrun 
error flag complete?

Clearing of receive 
buffer full flag complete?

No

Yes

Clear receive buffer full flag • SP0SR.SPRF = 0b

Error handler

 

Figure 4.19  Overrun Error Handler (No Retransmission Necessary) 
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4.20 illustrates the process for recovering from an overrun error that occurs during transmission of the READ 
instruction. 

4.5.4 Overrun Error Handler (Transmitting the READ Instruction) 
Figure 

Start of overrun error handler 
(transmitting the READ instruction)

Clear overrun error flag

Transmit buffer empty?

• SP0SR.OVRF = 0b

• SP0SR.SPRF == 0b?

End of overrun error handler 
(transmission of READ instruction)

Disable RSPI functions and 
initialize internal sequencer • SP0CR.SPE = 0b

Enable RSPI functions • SP0CR.SPE = 1b

• SP0SR.SPTEF == 1b?

Yes

No

• SP0SR.OVRF == 0b?
No

Yes

Clearing of overrun 
error flag complete?

Clearing of receive 
buffer full flag complete?

No

Yes

Clear receive buffer full flag • SP0SR.SPRF = 0b

Send the address where error 
occurred by READ instruction

Error handler

*1

*2

Notes: *1. The SSL00 signal is negated (“L” output) by disabling RSPI functions.
             *2. Processing of the read function is halted when the SSL00 signal is negated (“L” output), as 

referenced in note *1, so a READ instruction must be transmitted after RSPI functions are 
enabled.  

Figure 4.20   Overrun Error Handler (Transmission of READ Instruction) 
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Figure 4.21 illustrates the process for recovering from an overrun error that occurs before reading receive data. 
4.5.5 Overrun Error Handler (Before Reading Receive Data)  

Start of overrun error handler 
(before reading receive data)

Clear overrun error flag

Read receive data from 
before error occurred

Disable RSPI functions and 
initialize internal

Send the address where error 
occurred by READ instruction

No

Yes

Clearing of overrun 
error flag complete?

Clearing of receive 
buffer full flag complete?

No

Yes

• SP0SR.OVRF = 0b

• SP0SR.SPRF == 0b?

• SP0CR.SPE = 0b

• SP0SR.OVRF == 0b?

Update read data storage 
address

• SP0CR.SPE = 1b

End of overrun error handler 
(before reading receive data)

Enable RSPI functions

Error handler

*1

*2

Notes: *1. The SSL00 signal is negated (“L” output) by disabling RSPI functions.
             *2. Processing of the read function is halted when the SSL00 signal is negated (“L” 

output), as referenced in note *1, so a READ instruction must be transmitted 
after RSPI functions are enabled.  

Figure 4.21   Overrun Error Handler (Before Reading Receive Data) 
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Figure 4.22 illustrates the process for recovering from an overrun error that occurs after reading receive data. 
4.5.6 Overrun Error Handler (After Reading Receive Data) 

Start of overrun error handler 
(after reading receive data)

Clear overrun error flag

Clear receive buffer full flag

No

Yes

Clearing of overrun 
error flag complete?

Clearing of receive 
buffer full flag complete?

No

Yes

• SP0SR.OVRF = 0b

• SP0SR.SPRF == 0b?

• SP0SR.OVRF == 0b?

• SP0SR.SPRF = 0b

Disable RSPI functions and 
initialize internal sequencer

Send next read address 
by READ instruction

• SP0CR.SPE = 0b

• SP0CR.SPE = 1b

End of overrun error handler 
(after reading receive data)

Enable RSPI functions

Error handler

• The next address has already been specified 
(by incrementing the address by 4) before the 
overrun error handler runs, so this next 
address is transmitted by the read instruction.

*1

*2

Notes: *1. The SSL00 signal is negated (“L” output) by disabling RSPI functions.
             *2. Processing of the read function is halted when the SSL00 signal is negated (“L” output), as 

referenced in note *1, so a READ instruction must be transmitted after RSPI functions are enabled.  

Figure 4.22  Overrun Error Handler (After Reading Receive Data) 
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4.23 illustrates the process for recovering from an overrun error that occurs when transmitting of the WRITE 
instruction. 

4.5.7 Overrun Error Handler (Transmitting the WRITE Instruction) 
Figure 

Start of overrun error handler 
(transmitting the WRITE instruction)

Clear overrun error flag

Transmit buffer empty?

• SP0SR.OVRF = 0b

• SP0SR.SPRF == 0b?

End of overrun error handler 
(transmitting the WRITE instruction)

Disable RSPI functions and 
initialize internal sequencer • SP0CR.SPE = 0b

Enable RSPI functions • SP0CR.SPE = 1b

• SP0SR.SPTEF == 1b?

Yes

No

• SP0SR.OVRF == 0b?
No

Yes

Clearing of overrun 
error flag complete?

Clearing of receive 
buffer full flag complete?

No

Yes

Clear receive buffer full flag • SP0SR.SPRF = 0b

Send the address where error 
occurred by WRITE instruction

Error handler

*1

*2

Notes: *1. The SSL00 signal is negated (“L” output) by disabling RSPI functions.
             *2. Processing of the write function is halted when the SSL00 signal is negated (“L” output), as 

referenced in note *1, so a WRITE instruction must be transmitted after RSPI functions are 
enabled.  

Figure 4.23   Overrun Error Handler (Transmitting the WRITE Instruction) 
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detailed usage notes on the 
e 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 
 the manual takes precedence. 

General Precautions in the Handling of MPU/MCU Products 

The following usage notes are applicable to all MPU/MCU products from Renesas. For 
products covered by this manual, refer to th

description in the body of

1. Handling of Unused Pins 
Handle unused pins in accord with the directions given under Handling of
 The input pins of CMOS products are generally in the high-impedance state. I

-circuit state, extra elect

 Unused Pins in the manual. 
n operation with an 

romagnetic noise is induced in the vicinity of LSI, an 
lfunctions occur due to the false 

s should be handled as 
the manual. 

2. 

egister settings and 
oment when power is supplied. 

reset signal is applied to the external reset pin, the states of pins 
ocess is completed. 

set function 
t guaranteed from the moment when power is supplied until the power reaches the level at 

nctions. Do not access 
cessed. 

as become stable. 
ring program execution, wait until the target clock signal has 

xternal oscillator) 
n 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 type number, confirm that the 
change will not lead to problems. 
 The characteristics of MPU/MCU in the same group but having different type numbers may differ 

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

unused pin in the open
associated shoot-through current flows internally, and ma
recognition of the pin state as an input signal become possible. Unused pin
described under Handling of Unused Pins in 

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 r

pins are undefined at the m
In a finished product where the 
are not guaranteed from the moment when power is supplied until the reset pr
In a similar way, the states of pins in a product that is reset by an on-chip power-on re
are no
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 fu

these addresses; the correct operation of LSI is not guaranteed if they are ac
Clock Signals 4. 
After applying a reset, only release the reset line after the operating clock signal h
When switching the clock signal du
stabilized. 
 When the clock signal is generated with an external resonator (or from an e

during a reset, ensure that the reset line is only released after full stabilizatio
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