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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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Type 

Kinds of 
Instruction 

 
Op Code 

 
Function 

Number of 
Instructions 

MULS Signed multiplication 

MULU Unsigned multiplication 

NEG Sign inversion 

NEGC Sign inversion with borrow 

SUB Binary subtraction 

SUBC Binary subtraction with carry 

Arithmetic 
operation 
instructions 

21 

SUBV Binary subtraction with underflow 

33 

AND Logical AND 

NOT Bit inversion 

OR Logical OR 

TAS Memory test and bit setting 

TST T bit setting for logical AND  

Logic  
operation 
instructions 

6 

XOR Exclusive logical OR 

14 

ROTL 1-bit left shift 

ROTR 1-bit right shift 

ROTCL 1-bit left shift with T bit 

ROTCR 1-bit right shift with T bit 

SHAL Arithmetic 1-bit left shift 

SHAR Arithmetic 1-bit right shift 

SHLL Logical 1-bit left shift 

SHLLn Logical n-bit left shift 

SHLR Logical 1-bit right shift 

Shift 
instructions 

10 

SHLRn Logical n-bit right shift 

14 
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Instruction Operation Code 
Execution 
Cycles T Bit 

MOV.L Rm,@(R0,Rn) Rm → (R0 + Rn) 0000nnnnmmmm0110 1  

MOV.B @(R0,Rm),Rn (R0 + Rm) → Sign 
extension → Rn 

0000nnnnmmmm1100 1  

MOV.W @(R0,Rm),Rn (R0 + Rm) → Sign 
extension → Rn 

0000nnnnmmmm1101 1  

MOV.L @(R0,Rm),Rn (R0 + Rm) → Rn 0000nnnnmmmm1110 1  

MOV.B R0,@(disp,GBR) R0 → (disp + GBR) 11000000dddddddd 1  

MOV.W R0,@(disp,GBR) R0 → (disp × 2 + GBR) 11000001dddddddd 1  

MOV.L R0,@(disp,GBR) R0 → (disp × 4 + GBR) 11000010dddddddd 1  

MOV.B @(disp,GBR),R0 (disp + GBR) → Sign 
extension → R0 

11000100dddddddd 1  

MOV.W @(disp,GBR),R0 (disp × 2 + GBR) →  
Sign extension → R0 

11000101dddddddd 1  

MOV.L @(disp,GBR),R0 (disp × 4 + GBR) → R0 11000110dddddddd 1  

MOVA @(disp,PC),R0 disp × 4 + PC → R0 11000111dddddddd 1  

MOVT Rn T → Rn 0000nnnn00101001 1  

SWAP.B Rm,Rn Rm → Swap lowest two 
bytes → Rn 

0110nnnnmmmm1000 1  

SWAP.W Rm,Rn Rm → Swap two 
consecutive words → Rn 

0110nnnnmmmm1001 1  

XTRCT Rm,Rn Rm: Middle 32 bits of  
Rn → Rn 

0010nnnnmmmm1101 1  

 



Section 3   Cache 

Rev. 6.00  Jun. 12, 2007  Page 60 of 610 

REJ09B0131-0600  

(1)  Address array access

(a)  Address specification

Read access

Write access

(b)  Data specification (both read and write accesses)

(2)  Data array access (both read and write accesses)

(a)  Address specification

1111 0000 *--------* W Entry address

1111 0000 *--------* W Entry address A

31 30 29 10 4 3 0

LRU

2

X0 0 0 X

9

Tag address (28 to 10) U V

1

31 24 23 4 3 0

1111 0001 *--------* W Entry address

12

L

(b)  Data specification

31 0

 Longword

[Legend]
*: Don't care
X: 0 for read, don't care for write 

0

0 0

28

* 0 0

31 24 23 4 3 012

31 24 23 12 11 10 9
(14*)(13*)(12*)(11*)

12 11 10 9
(14*)(13*)(12*)(11*)

12 11 10 9
(14*)(13*)(12*)(11*)

4 3 012

* 0 0

Note:  *   For the SH7618A.  

Figure 3.4   Specifying Address and Data for Memory-Mapped Cache Access  
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7.4.1 Common Control Register (CMNCR) 

CMNCR is a 32-bit register that controls the common items for each area. Do not access external 
memory other than area 0 until setting CMNCR is complete. 

Bit Bit Name 
Initial  
Value R/W Description 

31 to 13  All 0 R Reserved 

These bits are always read as 0. The write value should 
always be 0. 

12 MAP 0 R/W Space Specification 

Selects the address map for the external address space. 
The address maps to be selected are shown in tables 7.2 
and 7.3. 

0: Selects address map 1 

1: Selects address map 2 

11 to 5  All 0 R Reserved 

These bits are always read as 0. The write value should 
always be 0. 

4  1 R Reserved 

This bit is always read as 1. The write value should 
always be 1. 

3 ENDIAN 0/1* R Endian Flag 

Fetches the external pin (MD5) state for specifying 
endian at a power-on reset. The endian setting for all the 
address spaces are set by this bit. This is a read-only bit. 

0: External pin (MD5) for specifying endian was driven 
low at a power-on reset. This LSI is operated as big 
endian. 

1: External pin (MD5) for specifying endian was driven 
high at a power-on reset. This LSI is being operated as 
little endian. 

2  1 R Reserved 

This bit is always read as 1. The write value should 
always be 1. 
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7.5.2 Normal Space Interface 

Basic Timing: For access to a normal space, this LSI uses strobe signal output in consideration of 
the fact that mainly static RAM will be directly connected. When using SRAM with a 
byte-selection pin, see section 7.5.6, Byte-Selection SRAM Interface. Figure 7.3 shows the basic 
timings of normal space access. A no-wait normal access is completed in two cycles. The BS 
signal is asserted for one cycle to indicate the start of a bus cycle. 

CKIO

A

RD/WR

RD/WR

D

CSn

T1 T2

RD

WEn(BEn)

BS

D

Read

Write

 

Figure 7.3   Normal Space Basic Access Timing (No-Wait Access) 

There is no output signal which informs external devices of the access size when reading. 
Although the least significant bit of the address indicates the correct address when the access 
starts, 16-bit data is always read from a 16-bit device. When writing, only the WEn (BEn) signal 
for the byte to be written to is asserted. 
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Bit Bit Name 
Initial 
Value R/W Description 

2 

1 

0 

CKS2 

CKS1 

CKS0 

0 

0 

0 

R/W 

R/W 

R/W 

Clock Select 2 to 0 

These bits select the clock to be used for the 
WTCNT count from the eight types obtainable by 
dividing the peripheral clock (Pφ). The overflow 
period that is shown inside the parenthesis in the 
table is the value when the peripheral clock (Pφ) is 
25 MHz. 

000: Pφ (10 µs) 

001: Pφ/4 (41 µs) 

010: Pφ/16 (164 µs) 

011: Pφ/32 (328 µs) 

100: Pφ/64 (655 µs) 

101: Pφ/256 (2.62 ms) 

110: Pφ/1024 (10.49 ms) 

111: Pφ/4096 (41.94 ms) 

Note: If bits CKS2 to CKS0 are modified when the 
WDT is operating, the up-count may not be 
performed correctly. Ensure that these bits 
are modified only when the WDT is not 
operating. 

 

9.2.3 Notes on Register Access 

The watchdog timer counter (WTCNT) and watchdog timer control/status register (WTCSR) are 
more difficult to write to than other registers. The procedure for writing to these registers is given 
below. 

Writing to WTCNT and WTCSR: These registers must be written by a word transfer 
instruction. They cannot be written by a byte or longword transfer instruction. When writing to 
WTCNT, set the upper byte to H'5A and transfer the lower byte as the write data, as shown in 
figure 9.2. When writing to WTCSR, set the upper byte to H'A5 and transfer the lower byte as the 
write data. This transfer procedure writes the lower byte data to WTCNT or WTCSR. 
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10.3.1 Standby Control Register (STBCR) 

STBCR is an 8-bit readable/writable register that specifies the state of the power-down mode. 

Bit Bit Name 
Initial 
Value R/W Description 

7 STBY 0 R/W Standby 

Specifies transition to software standby mode. 

0: Executing SLEEP instruction makes this LSI 
sleep mode 

1: Executing SLEEP instruction makes this LSI 
software standby mode 

6 to 4  All 0 R Reserved 

These bits are always read as 0. The write value 
should always be 0. 

3 MDCHG 0 R/W MD2 to MD0 Pin Control 

Specifies whether or not the values of pins MD2 to 
MD0 are reflected in software standby mode. The 
values of pins MD2 to MD0 are reflected at 
returning from software standby mode by an 
interrupt when the MDCHG bit has been set to 1. 

0: The values of pins MD2 to MO0 are not reflected 
in software standby mode. 

1: The values of pins MD2 to MD0 are reflected in 
software standby mode. 

2 to 0  All 0 R Reserved 

These bits are always read as 0. The write value 
should always be 0. 
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Bit Bit Name 
Initial 
value R/W Description 

29 

28 

TFP1 

TFP0 

0 

0 

R/W 

R/W 

Transmit Frame Position 1, 0 

These two bits specify the relationship between the 
transmit buffer and transmit frame. In the preceding 
and following descriptors, a logically positive 
relationship must be maintained between the settings 
of this bit and the TDLE bit. 

00: Frame transmission for transmit buffer indicated 
by this descriptor continues (frame is not 
concluded) 

01: Transmit buffer indicated by this descriptor 
contains end of frame (frame is concluded) 

10: Transmit buffer indicated by this descriptor is start 
of frame (frame is not concluded) 

11: Contents of transmit buffer indicated by this 
descriptor are equivalent to one frame (one 
frame/one buffer) 

27 TFE 0 R/W Transmit Frame Error 

Indicates that one or other bit of the transmit frame 
status indicated by bits 26 to 0 is set. Whether or not 
the transmit frame status information is copied into 
this bit is specified by the transmit/receive status copy 
enable register. 

0: No error during transmission 

1: An error occurred during transmission 

26 to 0 TFS26 to 
TFS0 

All 0 R/W Transmit Frame Status 

TFS26 to TFS4: Reserved (The write value should 
always be 0.) 

TFS3: Carrier Not Detect (corresponds to CND bit in 
EESR) 

TFS2: Detect Loss of Carrier (corresponds to DLC bit 
in EESR) 

TFS1: Delayed collision Detect (corresponds to CD 
bit in EESR) 

TFS0: Transmit Retry Over (corresponds to TRO bit 
in EESR) 
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14.3 Register Description 

The SCIF has the following registers. These registers specify the data format and bit rate, and 
control the transmitter and receiver sections. 

• Receive FIFO data register_0 (SCFRDR_0) 

• Transmit FIFO data register_0 (SCFTDR_0) 

• Serial mode register_0 (SCSMR_0) 

• Serial control register_0 (SCSCR_0) 

• Serial status register_0 (SCFSR_0) 

• Bit rate register_0 (SCBRR_0) 

• FIFO control register_0 (SCFCR_0) 

• FIFO data count register_0 (SCFDR_0) 

• Serial port register_0 (SCSPTR_0) 

• Line status register_0 (SCLSR_0) 

• Receive FIFO data register_1 (SCFRDR_1) 

• Transmit FIFO data register_1 (SCFTDR_1) 

• Serial mode register_1 (SCSMR_1) 

• Serial control register_1 (SCSCR_1) 

• Serial status register_1 (SCFSR_1) 

• Bit rate register_1 (SCBRR_1) 

• FIFO control register_1 (SCFCR_1) 

• FIFO data count register_1 (SCFDR_1) 

• Serial port register_1 (SCSPTR_1) 

• Line status register_1 (SCLSR_1) 

• Receive FIFO data register_2 (SCFRDR_2) 

• Transmit FIFO data register_2 (SCFTDR_2) 

• Serial mode register_2 (SCSMR_2) 

• Serial control register_2 (SCSCR_2) 

• Serial status register_2 (SCFSR_2) 

• Bit rate register_2 (SCBRR_2) 

• FIFO control register_2 (SCFCR_2) 

• FIFO data count register_2 (SCFDR_2) 

• Serial port register_2 (SCSPTR_2) 

• Line status register_2 (SCLSR_2) 
 



Section 14   Serial Communication Interface with FIFO (SCIF) 

  Rev. 6.00  Jun. 12, 2007  Page 389 of 610 

  REJ09B0131-0600 

4. Sending a Break Signal 

The I/O condition and level of the TxD pin are determined by the SPBIO and SPBDT bits in 
the serial port register (SCSPTR). This feature can be used to send a break signal. 

Until TE bit is set to 1 (enabling transmission) after initializing, TxD pin does not work. 
During the period, mark status is performed by SPBDT bit. Therefore, the SPBIO and SPBDT 
bits should be set to 1 (high level output). 

To send a break signal during serial transmission, clear the SPBDT bit to 0 (designating low 
level), then clear the TE bit to 0 (halting transmission). When the TE bit is cleared to 0, the 
transmitter is initialized regardless of the current transmission state, and 0 is output from the 
TxD pin. 

5. Receive Data Sampling Timing and Receive Margin (Asynchronous Mode) 

The SCIF operates on a base clock with a frequency of 16 times the transfer rate. In reception, 
the SCIF synchronizes internally with the fall of the start bit, which it samples on the base 
clock. Receive data is latched at the rising edge of the eighth base clock pulse. The timing is 
shown in figure 14.24. 

 

0 1 2 3 4 5 6 7 8 9 10 1112 1314 15 0 1 2 3 4 5 6 7 8 9 10 1112 1314 15 0 1 2 3 4 5

D0 D1

16 clocks

8 clocks

Base clock

Receive data
(RxD)

Start bit

–7.5 clocks +7.5 clocks

Synchronization
sampling timing

Data sampling
timing  

Figure 14.24   Receive Data Sampling Timing in Asynchronous Mode 

The receive margin in asynchronous mode can therefore be expressed as shown in equation 1. 
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15.3 Parallel Access 

15.3.1 Operation 

The HIF can be accessed by combining the HIFCS, HIFRS, HIFWR, and HIFRD pins. Table 15.2 
shows the correspondence between combinations of these signals and HIF operations. 

Table 15.2 HIF Operations 

HIFCS HIFRS HIFWR HIFRD Operation 

1 × × × No operation (NOP) 

0 0 1 0 Read from register specified by HIFIDX[7:0] 

0 0 0 1 Write to register specified by HIFIDX[7:0] 

0 1 1 0 Read from status register (HIFGSR[7:0]) 

0 1 0 1 Write to index register (HIFIDX[7:0]) 

0 × 1 1 No operation (NOP) 

0 × 0 0 Setting prohibited 

[Legend] 
×: Don't care 

 

15.3.2 Connection Method 

When connecting the HIF to an external device, a method like that shown in figure 15.2 should be 
used. 

External device

CS

A02 

WR

RD

D15 to D00

HIF

HIFCS

HIFRS

HIFWR

HIFRD

HIFD15 to HIFD00
 

Figure 15.2   HIF Connection Example 
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When the external DMAC is specified to detect high level of the HIFDREQ signal, set DMD = 0 
and DPOL = 1. At the time the DPOL bit is set to 1, HIFDREQ becomes low. Then after writing 1 
to the DTRG bit, HIFDREQ remains high until low level is detected for both the HIFCS and 
HIFRS signals. 

In this case, when the HIFDREQ signal is used, make sure that the setup time (HIFCS assertion to 
HIFRS settling) and the hold time (HIFRS hold to HIFCS negate) are satisfied. If tHIFAS and tHIFAH 
stipulated in section 21.4.9, HIF Timing, are not satisfied, the HIFDREQ signal may be negated 
unintentionally. 

DTRG bit

DPOL bit

HIFDREQ

HIFCS

HIFRS

Negated in synchronization 
with the DPOL bit being set 
by the on-chip CPU.

The DTRG bit is cleared 
simultaneously with 
HIFDREQ negate.

Negated when HIFCS = HIFRS = low level.
Latency is tPCYC (peripheral clock cycle) × 3 cyc or less.

Asserted in synchronization 
with the DTRG bit being set 
by the on-chip CPU.

 

Figure 15.9   HIFDREQ Timing (When DMD = 0 and DPOL = 1) 

When the external DMAC is specified to detect the falling edge of the HIFDREQ signal, set DMD 
= 1 and DPOL = 0. After writing 1 to the DTRG bit, a low pulse of 32 peripheral clock cycles is 
generated at the HIFDREQ pin. 

DTRG bit

DPOL bit

HIFDREQ

After assert, negated when 
tPCYC (peripheral clock cycle) × 32 cyc have elapsed.

Asserted in synchronization 
with the DTRG bit being set 
by the on-chip CPU.

The DTRG bit is cleared 
simultaneously with 
HIFDREQ negate.

 

Figure 15.10   HIFDREQ Timing (When DMD = 1 and DPOL = 0) 
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• PBCRL2 
 

Bit Bit Name 
Initial 
Value R/W Description 

15  0 R Reserved 

This bit is always read as 0. The write value should 
always be 0. 

14 PB7MD0 0 R/W PB7 Mode 

Selects the function of pin PB07/CE2B. 

0: PB07 input/output (port) 

1: CE2B output (BSC) 

13  0 R Reserved 

This bit is always read as 0. The write value should 
always be 0. 

12 PB6MD0 0 R/W PB6 Mode 

Selects the function of pin PB06/ICIOWR. 

0: PB06 input/output (port) 

1: ICIOWR output (BSC) 

11  0 R Reserved 

This bit is always read as 0. The write value should 
always be 0. 

10 PB5MD0 0 R/W PB5 Mode 

Selects the function of pin PB05/ICIORD. 

0: PB05 input/output (port) 

1: ICIORD output (BSC) 

9  0 R Reserved 

This bit is always read as 0. The write value should 
always be 0. 

8 PB4MD0 0 R/W PB4 Mode 

Selects the function of pin PB04/RAS. 

0: PB04 input/output (port) 

1: RAS output (BSC) 

7  0 R Reserved 

This bit is always read as 0. The write value should 
always be 0. 
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Bit Bit Name 
Initial 
Value R/W Description 

9 

8 

PD4MD1 

PD4MD0 

0 

0 

R/W 

R/W 

PD4 Mode 

Selects the function of pin PD4/IRQ4/SCK1. 

00: PD4 input/output (port) 

01: IRQ4 input (INTC) 

10: SCK1 input/output (SCIF) 

11: Setting prohibited 

7 

6 

PD3MD1 

PD3MD0 

0 

0 

R/W 

R/W 

PD3 Mode 

Selects the function of pin PD3/IRQ3/RxD1. 

00: PD3 input/output (port) 

01: IRQ3 input (INTC) 

10: RxD1 input (SCIF) 

11: Setting prohibited 

5 

4 

PD2MD1 

PD2MD0 

0 

0 

R/W 

R/W 

PD2 Mode 

Selects the function of pin PD2/IRQ2/TxD1. 

00: PD2 input/output (port) 

01: IRQ2 input (INTC) 

10: TxD1 output (SCIF) 

11: Setting prohibited 

3  0 R Reserved 

This bit is always read as 0. The write value should 
always be 0. 

2 PD1MD0 0 R/W PD1 Mode 

Selects the function of pin PD1/IRQ1. 

0: PD1 input/output (port) 

1: IRQ1 input (INTC) 

1  0 R Reserved 

This bit is always read as 0. The write value should 
always be 0. 

0 PD0MD0 0 R/W PD0 Mode 

Selects the function of pin PD0/IRQ0. 

0: PD0 input/output (port) 

1: IRQ0 input (INTC) 
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Register 

Abbreviation 

Bit 

31/23/15/7 

Bit 

30/22/14/6 

Bit 

29/21/13/5

Bit 

28/20/12/4

Bit 

27/19/11/3

Bit 

26/18/10/2

Bit 

25/17/9/1 

Bit 

24/16/8/0 Module 

PCIORL PC15IOR PC14IOR PC13IOR PC12IOR PC11IOR PC10IOR PC9IOR PC8IOR I/O 

 PC7IOR PC6IOR PC5IOR PC4IOR PC3IOR PC2IOR PC1IOR PC0IOR  

PCCRH2        PC20MD0  

  PC19MD0  PC18MD0  PC17MD0  PC16MD0  

PCCRL1  PC15MD0  PC14MD0  PC13MD0  PC12MD0  

  PC11MD0  PC10MD0  PC9MD0  PC8MD0  

PCCRL2  PC7MD0  PC6MD0  PC5MD0  PC4MD0  

  PC3MD0  PC2MD0  PC1MD0  PC0MD0  

PDDRL          

 PD7DR PD6DR PD5DR PD4DR PD3DR PD2DR PD1DR PD0DR  

PDIORL          

 PD7IOR PD6IOR PD5IOR PD4IOR PD3IOR PD2IOR PD1IOR PD0IOR  

PDCRL2 PD7MD1 PD7MD0 PD6MD1 PD6MD0 PD5MD1 PD5MD0 PD4MD1 PD4MD0  

 PD3MD1 PD3MD0 PD2MD1 PD2MD0  PD1MD0  PD0MD0  

PEDRH        PE24DR  

 PE23DR PE22DR PE21DR PE20DR PE19DR PE18DR PE17DR PE16DR  

PEDRL PE15DR PE14DR PE13DR PE12DR PE11DR PE10DR PE9DR PE8DR  

 PE7DR PE6DR PE5DR PE4DR PE3DR PE2DR PE1DR PE0DR  

PEIORH        PE24IOR  

 PE23IOR PE22IOR PE21IOR PE20IOR PE19IOR PE18IOR PE17IOR PE16IOR  

PEIORL PE15IOR PE14IOR PE13IOR PE12IOR PE11IOR PE10IOR PE9IOR PE8IOR  

 PE7IOR PE6IOR PE5IOR PE4IOR PE3IOR PE2IOR PE1IOR PE0IOR  

PECRH1          

       PE24MD1 PE24MD0  

PECRH2 PE23MD1 PE23MD0 PE22MD1 PE22MD0 PE21MD1 PE21MD0 PE20MD1 PE20MD0  

 PE19MD1 PE19MD0 PE18MD1 PE18MD0 PE17MD1 PE17MD0 PE16MD1 PE16MD0  

PECRL1 PE15MD1 PE15MD0  PE14MD0  PE13MD0  PE12MD0  

  PE11MD0  PE10MD0  PE9MD0  PE8MD0  

PECRL2  PE7MD0  PE6MD0  PE5MD0  PE4MD0  

  PE3MD0  PE2MD0  PE1MD0  PE0MD0  
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Register 

Abbreviation 

Bit 

31/23/15/7 

Bit 

30/22/14/6 

Bit 

29/21/13/5

Bit 

28/20/12/4

Bit 

27/19/11/3

Bit 

26/18/10/2

Bit 

25/17/9/1 

Bit 

24/16/8/0 Module 

CS0BCR   IWW1 IWW0  IWRWD1 IWRWD0  BSC 

 IWRWS1 IWRWS0  IWRRD1 IWRRD0  IWRRS1 IWRRS0  

 TYPE3 TYPE2 TYPE1 TYPE0  BSZ1 BSZ0   

          

CS3BCR   IWW1 IWW0  IWRWD1 IWRWD0   

 IWRWS1 IWRWS0  IWRRD1 IWRRD0  IWRRS1 IWRRS0  

 TYPE3 TYPE2 TYPE1 TYPE0  BSZ1 BSZ0   

          

CS4BCR   IWW1 IWW0  IWRWD1 IWRWD0   

 IWRWS1 IWRWS0  IWRRD1 IWRRD0  IWRRS1 IWRRS0  

 TYPE3 TYPE2 TYPE1 TYPE0  BSZ1 BSZ0   

          

CS5BBCR   IWW1 IWW0  IWRWD1 IWRWD0   

 IWRWS1 IWRWS0  IWRRD1 IWRRD0  IWRRS1 IWRRS0  

 TYPE3 TYPE2 TYPE1 TYPE0  BSZ1 BSZ0   

          

CS6BBCR   IWW1 IWW0  IWRWD1 IWRWD0   

 IWRWS1 IWRWS0  IWRRD1 IWRRD0  IWRRS1 IWRRS0  

 TYPE3 TYPE2 TYPE1 TYPE0  BSZ1 BSZ0   

          

CS0WCR          

          

    SW1 SW0 WR3 WR2 WR1  

 WR0 WM     HW1 HW0  

CS3WCR          

    BAS      

      WR3 WR2 WR1  

 WR0 WM        
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21.4.10 EtherC Timing 

Table 21.13 EtherC Timing 

Conditions: VCCQ = 3.0 V to 3.6 V, VCC = 1.4 V to 1.6 V,  
Ta = –20°C to +75°C (regular specifications), 
Ta = –40°C to +85°C (wide-range specifications) 

Item Symbol Min. Max. Unit Reference Figures 

TX-CLK cycle time  tTcyc 40  ns  

TX-EN output delay time  tTENd 1 20 ns Figure 21.43 

MII_TXD[3:0] output delay time  tMTDd 1 20 ns  

CRS setup time  tCRSs 10  ns  

CRS hold time  tCRSh 10  ns  

COL setup time  tCOLs 10  ns Figure 21.44 

COL hold time  tCOLh 10  ns  

RX-CLK cycle time  tRcyc 40  ns  

RX-DV setup time  tRDVs 10  ns Figure 21.45 

RX-DV hold time  tRDVh 10  ns  

MII_RXD[3:0] setup time  tMRDs 10  ns  

MII_RXD[3:0] hold time  tMRDh 10  ns  

RX-ER setup time  tRERs 10  ns Figure 21.46 

RX-ER hold time  tRERh 10  ns  

MDIO setup time  tMDIOs 10  ns Figure 21.47 

MDIO hold time  tMDIOh 10  ns  

MDIO output data hold time  tMDIOdh 5 18 ns Figure 21.48 

WOL output delay time  tWOLd 1 20 ns Figure 21.49 

EXOUT output delay time  tEXOUTd 1 20 ns Figure 21.50 

 



Item Page Revision (See Manual for Details) 

14.4.3 Synchronous Operation 

Clock 

376 Amended 

 : 

When only receiving, the clock signal outputs while the 
RE bit of SCSCR is 1 and the number of data in receive 
FIFO is less than the receive FIFO data trigger number. 
In this case, 8 × (16 + 1) = 136 pulses of synchronous 
clock are output. To perform reception of n characters 
of data, select an external clock as the clock source. If 
an internal clock should be used, set RE = 1 and TE = 
1 and receive n characters of data simultaneously with 
the transmission of n characters of dummy data. 

Figure 14.13   Sample Flowchart 
for Transmitting Serial Data 

378 Amended 

Start of transmission

Read TDFE flag in SCFSR

TDFE = 1?

Write transmit data to SCFTDR 
Read TDFE and TEND flags 
in SCFSR while they are 1, then 
clear them to 0

No

Yes

[1] SCIF status check and transmit data 
write:

      Read SCFSR and check that the 
TDFE flag is set to 1, then write 
transmit data to SCFTDR. Read the 
TDFE and TEND flags while they are 
1, then clear them to 0.

[2] Serial transmission continuation 
procedeure:

      To continue serial transmission, read 
1 from the TDFE flag to confirm that 
writing is possible, them write data to

[1]

 

Figure 14.18   Sample Flowchart 
for Transmitting/Receiving Serial 
Data 

382 Amended 

Start of transmission and reception

Initialization

Read TDFE flag in SCFSR

TDFE = 1?

Write transmit data to SCFTDR 
Read TDFE and TEND flags 
in SCFSR while they are 1, then 
clear them to 0

No

Yes

[1] SCIF status check and transmit data 
write:

      Read SCFSR and check that the 
TDFE flag is set to 1, then write 
transmit data to SCFTDR. Read the 
TDFE and TEND flags while they are 
1, then clear them to 0. The transition 
of the TDFE flag from 0 to 1 can also 
be identified by a TXI interrupt.

[2] Receive error handling:

      Read the ORER flag in SCLSR to 
identify any error, perform the 
appropriate error handling, then clear 
the ORER flag to 0. Reception cannot 
be resumed while the ORER flag is 
set to 1.

[3] SCIF status check and receive data 
read: 

[1]

 

19.6 Usage Notes 470 Added 

2.  Since the HIFMD pin is not initially set to function as 
a general port pin, it must be pulled up or down 
externally to fix its state. 

3.  When using a multiplexed pin with a function not 
selected with its initial value (for example, using the 
PB12/CS3 pin, the initial function of which is PB12, 
as the CS3 pin), the pin must be pulled up or down 
externally at least after a reset until its pin function is 
selected by software to fix its state. 
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