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Welcome to E-XFL.COM

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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General Precautions on Handling of Product 

1. Treatment of NC Pins 
Note: Do not connect anything to the NC pins. 

The NC (not connected) pins are either not connected to any of the internal circuitry or are 
used as test pins or to reduce noise. If something is connected to the NC pins, the 
operation of the LSI is not guaranteed. 

2. Treatment of Unused Input Pins 
Note: Fix all unused input pins to high or low level. 

Generally, the input pins of CMOS products are high-impedance input pins. If unused pins 
are in their open states, intermediate levels are induced by noise in the vicinity, a pass-
through current flows internally, and a malfunction may occur. 

3. Processing before Initialization 
Note: When power is first supplied, the product’s state is undefined.  

The states of internal circuits are undefined until full power is supplied throughout the 
chip and a low level is input on the reset pin. During the period where the states are 
undefined, the register settings and the output state of each pin are also undefined. Design 
your system so that it does not malfunction because of processing while it is in this 
undefined state. For those products which have a reset function, reset the LSI immediately 
after the power supply has been turned on. 

4. Prohibition of Access to Undefined or Reserved Addresses 
Note: Access to undefined or reserved addresses is prohibited. 

The undefined or reserved addresses may be used to expand functions, or test registers 
may have been be allocated to these addresses. Do not access these registers; the system’s 
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Table 7.10 16-Bit External Device/Li ttle Endian Access and Data Alignment 

 Data Bus Strobe Signals 

Operation D31 to D24 D23 to D16 D15 to D8 D7 to D0 

WE3(BE3), 
DQMUU 

WE2(BE2), 
DQMUL 

WE1(BE1), 
DQMLU 

WE0(BE0), 
DQMLL 

Byte access at 0    Data 
7 to 0 

   Assert 

Byte access at 1   Data 
7 to 0 

   Assert 
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Address-Array Write (Associative Operation): When writing with the associative bit (A bit) of 
the address field set to 1, the addresses in the four ways for the entry specified by the address field 
of the write instruction are compared with the tag address that is specified by the data field of the 
write instruction. Write the U bit and the V bit specified by the data field of the write instruction to 
the entry of the way that has a hit. However, the tag address and LRU bits remain unchanged. 
When there is no way that has a hit, nothing is written and there is no operation. This function is 
used to invalidate a specific entry in the cache. When the U bit of the entry that has had a hit is 1 
at this time, writing back should be performed. However, when 0 is written to the V bit, 0 must 
also be written to the U bit of that entry. 

3.4.2 Data Array 

The data array is allocated to H'F1000000 to H'F1FFFFFF. To access a data array, the 32-bit 
address field (for read/write accesses) and 32-bit data field (for write accesses) must be specified. 
The address field specifies information for selecting the entry to be accessed; the data field 
specifies the longword data to be written to the data array. 

In the address field, specify the entry address for selecting the entry, L for indicating the longword 
position within the (16-byte) line, W for selecting the way, and H'F1 for indicating data array 
access. As for L, 00 indicates longword 0, 01 indicates longword 1, 10 indicates longword 2,  
and 11 indicates longword 3. As for W, 00 indicates way 0, 01 indicates way 1, 10 indicates  
way 2, and 11 indicates way 3. 

Since access size of the data array is fixed at longword, bits 1 and 0 of the address field should be 
set to 00. 

Figure 3.4 shows the address and data formats. 

The following two operations on the data array are available. The information in the address array 
is not affected by these operations. 

Data-Array Read: Read the data specified by L of the address field, from the entry that 
corresponds to the entry address and the way that is specified by the address field. 

Data-Array Write: 
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12.2.11 FIFO Depth Register (FDR) 

FDR is a 32-bit readable/writable register that specifies the depth of the transmit and receive 
FIFOs. 

Bit Bit Name 
Initial 
value R/W Description 

31 to 11 �•  All 0 R Reserved 

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

10 to 8 TFD2 to 
TFD0 

B'001 R/W Transmit FIFO Depth 

These bits specify the depth of the transmit FIFO. 
After the start of the transmission and reception, the 
setting cannot be changed. 

000: 256 bytes 

001: 512 bytes 

Other than above: Setting prohibited 

7 to 3 �•  All 0 R Reserved 

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

2 to 0 RFD2 to 
RFD0 

B'001 R/W Receive FIFO Depth 

These bits specify the depth of the receive FIFO. After 
the start of the transmission and reception, the setting 
cannot be changed. 

000: 256 bytes 

001: 512 bytes 

Other than above: Setting prohibited 
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Bit Bit Name 
Initial 
Value R/W Description 

7 

6 

5 

4 

3 

2 

REG5 

REG4 

REG3 

REG2 

REG1 

REG0 

0 

0 

0 

0 

0 

0 

R/W* 

R/W* 

R/W* 

R/W* 

R/W* 

R/W* 

HIF Internal Register Select 

These bits specify which register among HIFGSR, 
HIFSCR, HIFMCR, HIFIICR, HIFEICR, HIFADR, 
HIFDATA, and HIFBCR is accessed by an external 
device. 

000000: HIFGSR 

000001: HIFSCR 

000010: HIFMCR 

000011: HIFIICR 

000100: HIFEICR 

000101: HIFADR 

000110: HIFDATA 

001111: HIFBCR 

Other than above: Setting prohibited 
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20.3.8 Notes 

1. The CPU reads from or writes to the UBC registers via the I bus. A desired break may not 
occur until the instruction to rewrite the UBC registers are executed and the actual values are 
reflected. In order to know the timing the UBC register is changed, read the last written 
register. Instructions after then are valid for the newly written register value. 

2. UBC cannot monitor access to the L bus and I bus in the same channel. 
3. Note on specification of sequential break:  

A condition match occurs when a B-channel match occurs in a bus cycle after an A-channel 
match occurs in another bus cycle in sequential break setting. Therefore, no break occurs even 
if a bus cycle, in which an A-channel match and a channel B match occur simultaneously, is 
set. 

4. When user breaks and other exceptions occur by the same instruction, they are handled 
according to the priority listed in table 5.1 of section 5, Exception Handling. When an 
exception with a higher priority is generated, no user break occurs. 
 A break before the execution of an instruction is accepted with a priority over other 

exceptions. 
 When a break after the execution of an instruction or a data access break occurs 

simultaneously with a re-execution-type exception with a higher priority (including a break 
before the execution of an instruction), the re-execution-type exception is accepted and the 
condition match flag is not set (however, there is an exception as explained in 5. of section 
20.3.8, Notes). When the exception source of the re-execution type is cleared by exception 
handling and the same instruction is executed again and completed, the break is generated 
again and the flag is set. 

 When a break after the execution of an instruction or a data access break occurs 
simultaneously with a completion-type exception with a higher priority (TRAPA), no break 
occurs but the condition match flag is set. 

5. Note on exception of 4. of section 20.3.8, Notes 
When a break after the execution of an instruction or a data access break occurs during the 
execution of the instruction in which a CPU address error is generated by data access, the CPU 
address error has a priority over the break and occurs before the break. The condition match 
flag is also set at this time. 

6. Note when a break occurs in the delay slot 
When a break before the execution of an instruction is set to the delay slot instruction of the 
RTE instruction, the break does not occur before executing the branch destination of the RTE 
instruction. 

7. User breaks are disabled during USB module standby mode. Do not read from or write to the 
UBC registers during USB module standby mode; the values are not guaranteed.  
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(6) Reset 

The core PHY has 4 reset sources: 

• Module reset (co_resetb):  

It is connected to the co_resetb of PHYIFCR, and to the internal POR signal. 

If the co_resetb is asserted(write "0"), it should be held "0" for at least 100 us to ensure that the 
core is properly reset. 

• The Power-On-Reset (POR) : 

POR(Power-On-Reset) signal, which is driven out of the core through the co_pwruprst of 
PHYIFSR, is asserted for approximately 16 ms after the first time that power is supplied to the 
chip. 

• Software (SW) reset: (Do not use with this product.) 

Activated by writing register 0, bit 15 high. This signal is self- clearing. After the register-
write, internal logic extends the reset by 256µs to allow PLL-stabilization before releasing the 
logic from reset. 

The IEEE 802.3u standard, clause 22 (22.2.4.1.1) states that the reset process should be 
completed within 0.5s from the setting of this bit. 

• Power-Down reset: 

Automatically activated when the PHY comes out of power-down mode. The internal power-
down reset is extended by 256µs after exiting the power-down mode to allow the PLLs to 
stabilize before the logic is released from reset. 

 
These 4 reset sources are Module reset(Low active) and none Module reset(PHY power on reset, 
software reset, power down reset(High active) combined together in the digital block to create the 
internal "general reset", SYSRST, which is an asynchronous reset and is active HIGH. This 
SYSRST directly drives the PCS, DSP and MII blocks. It is also input to the Central Bias block in 
order to generate a short reset for the PLLs. 

The SMI mechanism and registers are reset only by the Module reset, PHY power-on reset and 
Software reset. During Power-Down, the SMI registers are not reset. Note that some SMI register 
bits are not cleared by Software reset - these are marked "NASR" in the register tables. 

For the first 16us after coming out of reset, the MII will run at 2.5 MHz. After that it will switch to 
25 MHz if auto-negotiation is enabled. 
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Default Register Bit 
Values 

Register 0 Register 4 co_st_mode[2:0] 
of PHYIFCR Mode Definitions [13,12,10,8] [8,7,6,5] 

000 10Base-T Half Duplex. Auto-negotiation disabled. 0000 N/A 

001 10Base-T Full Duplex. Auto-negotiation disabled. 0001 N/A 

010 100Base-TX Half Duplex. Auto-negotiation 
disabled.CRS is active during Transmit & Receive. 

1000 N/A 

011 100Base-TX Full Duplex. Auto-negotiation 
disabled.CRS is active during Receive. 

1001 N/A 

100 100Base-TX Half Duplex is advertised. Auto-
negotiation enabled.CRS is active during Transmit & 
Receive. 

1100 0100 

101 Reserved.(Do not set this mode) 1100 0100 

110 Power Down mode. In this mode the PHY wake-up 
in Power-Down mode. 

N/A N/A 

111 All capable. Auto-negotiation enabled. X10X 1111 

 

22.13 Usage Notes 

(1) Input clock to PHY module 

The initial clock to PHY module is internal clock, mck (= ick/4), but it does work only when it is 
25MHz, which is acceptable to PHY module. 

It corresponds to power down mode. For example, even in the application which doesn't use the 
on-chip PHY module, you have to set up the clock to the on-chip PHY so that it could be low 
power consumption mode with power down mode. 

(2) Treatment of Pins When PHY Power Supply is Not Used 

Even when the on-chip PHY is not used, supply power to the analog power supply pins for the 
PHY (Vcc1A, Vcc2A, and Vcc3A) and connect the analog ground pins for the PHY (Vss1A and 
Vss2A) to the ground. Pull up the CK-PHY pin to VccQ through a resistor or pull down the  
CK-PHY pin to VssQ through a register. Connect pins TxP, TxM, RxP, and RxM to the PHY 
analog ground. Connect the EXERS1 pin to the PHY analog power supply without going through 
a resistor. Do not connect anything to the TSTBUSA pin. 
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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 

MAHR MA47 MA46 MA45 MA44 MA43 MA42 MA41 MA40 EtherC 

 MA39 MA38 MA37 MA36 MA35 MA34 MA33 MA32  

 MA31 MA30 MA29 MA28 MA27 MA26 MA25 MA24  

 MA23 MA22 MA21 MA20 MA19 MA18 MA17 MA16  

MALR          

          

 MA15 MA14 MA13 MA12 MA11 MA10 MA9 MA8  

 MA7 MA6 MA5 MA4 MA3 MA2 MA1 MA0  

RFLR          

          

     RFL11  RFL10 RFL9 RFL8  

 RFL7 RFL6 RFL5 RFL4 RFL3 RFL2 RFL1 RFL0  

PSR          

          

          

        LMON  

TROCR TROC31 TROC30 TROC29 TROC28 TROC27 TROC26 TROC25 TROC24  

 TROC23 TROC22 TROC21 TROC20 TROC19 TROC18 TROC17 TROC16  

 TROC15 TROC14 TROC13 TROC12 TROC11 TROC10 TROC9 TROC8  

 TROC7 TROC6 TROC5 TROC4 TROC3 TROC2 TROC1 TROC0  

CDCR COSDC31 COSDC30 COSDC29 COSDC28 COSDC27 COSDC26 COSDC25 COSDC24  

 COSDC23 COSDC22 COSDC21 COSDC20 COSDC19 COSDC18 COSDC17 COSDC16  

 COSDC15 COSDC14 COSDC13 COSDC12 COSDC11 COSDC10 COSDC9 COSDC8  

 COSDC7 COSDC6 COSDC5 COSDC4 COSDC3 COSDC2 COSDC1 COSDC0  

LCCR LCC31 LCC30 LCC29 LCC28 LCC27 LCC26 LCC25 LCC24  

 LCC23 LCC22 LCC21 LCC20 LCC19 LCC18 LCC17 LCC16  

 LCC15 LCC14 LCC13 LCC12 LCC11 LCC10 LCC9 LCC8  

 LCC7 LCC6 LCC5 LCC4 LCC3 LCC2 LCC1 LCC0  
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Module Abbr. Address 
Power-On 
Reset 

Software 
Standby 

Module 
Standby Sleep 

I/O PCCRH2 H'F805002A Initialized Retained *3 Retained 

 PCCRL1 H'F805002C Initialized Retained *3 Retained 

 PCCRL2 H'F805002E Initialized Retained *3 Retained 

 PDDRL H'F8050032 Initialized Retained *3 Retained 

 PDIORL H'F8050036 Initialized Retained *3 Retained 

 PDCRL2 H'F805003E Initialized Retained *3 Retained 

 PEDRH H'F8050040 Initialized Retained *3 Retained 

 PEDRL H'F8050042 Initialized Retained *3 Retained 

 PEIORH H'F8050044 Initialized Retained *3 Retained 

 PEIORL H'F8050046 Initialized Retained *3 Retained 

 PECRH1 H'F8050048 Initialized Retained *3 Retained 

 PECRH2 H'F805004A Initialized Retained *3 Retained 

 PECRL1 H'F805004C Initialized Retained *3 Retained 

 PECRL2 H'F805004E Initialized Retained *3 Retained 

INTC IPRC H'F8080000 Initialized Retained *3 Retained 

 IPRD H'F8080002 Initialized Retained *3 Retained 

 IPRE H'F8080004 Initialized Retained *3 Retained 

 IPRF H'F8080006 Initialized Retained *3 Retained 

 IPRG H'F8080008 Initialized Retained *3 Retained 

DMAC DMARS0 H'F8090000 Initialized Retained Retained Retained 

 DMARS1 H'F8090004 Initialized Retained Retained Retained 

STBCR3 H'F80A0000 Initialized Retained *3 Retained Power-down 
mode STBCR4 H'F80A0004 Initialized Retained *3 Retained 

CPG MCLKCR H'F80A000C Initialized Retained *3 Retained 

H-UDI SDIR H'F8100200 Initialized Retained Retained Retained 

 SDID H'F8100214 Initialized Retained Retained Retained 

INTC ICR0 H'F8140000 Initialized*1 Retained *3 Retained 

 IRQCR H'F8140002 Initialized Retained *3 Retained 

 IRQSR H'F8140004 Initialized*1 Retained *3 Retained 

 IPRA H'F8140006 Initialized Retained *3 Retained 

 IPRB H'F8140008 Initialized Retained *3 Retained 
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Notes: * 1.  Address pins connected to A10 in SDRAM 
  2.  DACKn is the waveform when active low is selected.  

Figure 25.24   Synchronous DRAM Burst Read Bus Cycle (Single Read × 4) 
(Bank Active Mode: ACT + READ Commands, CAS Latency = 2, WTRCD = 0 Cycle) 
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Notes: * 1.  Address pins connected to A10 in SDRAM 
  2.  DACKn is the waveform when active low is selected.  

Figure 25.28   Synchronous DRAM Burst Write Bus Cycle (Single Write × 4) 
(Bank Active Mode: WRITE Command, Same Row Address, WTRCD = 0 Cycle, 

TRWL = 0 Cycle) 
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25.4.12 EtherC Timing 

Note: These characteristics are valid in the case of utilizing the external PHY LSI. For example, 
"MDIO output" means that the MDIO input/output function is selected as the function of 
the pin PC16/MDIO, and the pin is used as the MDIO output pin of the on-chip EtherC. 

Table 25.15 EtherC Timing 

Conditions: VCCQ = 3.0 V to 3.6 V, VCC = 1.71 V to 1.89 V; for Ta, see the operating 
temperatures given in appendix B, Product Code Lineup. 

Item Symbol Min. Max. Unit Reference Figures 

TX-CLK cycle time  tTcyc 40  ns  

TX-EN output delay time  tTENd 1 20 ns Figure 25.51 

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 25.52 

COL hold time  tCOLh 10  ns  

RX-CLK cycle time  tRcyc 40  ns  

RX-DV setup time  tRDVs 10  ns Figure 25.53 

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 25.54 

RX-ER hold time  tRERh 10  ns  

MDIO setup time  tMDIOs 10  ns Figure 25.55 

MDIO hold time  tMDIOh 10  ns  

MDIO output data hold time  tMDIOdh 5 18 ns Figure 25.56 

WOL output delay time  tWOLd 1 20 ns Figure 25.57 

EXOUT output delay time  tEXOUTd 1 20 ns Figure 25.58 

 


