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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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Bit Bit Name 
Initial 
Value R/W Description 

31 to 17  All 0 R Reserved 

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

16 LE 0 R/W Lock Enable 

Controls the cache locking function. 

0: Not cache locking mode 

1: Cache locking mode 

15 to 10  All 0 R Reserved 

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

9 

8 

W3LOAD* 

W3LOCK 

0 

0 

R/W 

R/W 

Way 3 Load 

Way 3 Lock 

When a cache miss occurs by the prefetch instruction 
while W3LOAD = 1 and W3LOCK = 1 in cache locking 
mode, the data is always loaded into way 3. Under any 
other condition, the cache miss data is loaded into the 
way to which LRU points. 

7 to 2  All 0 R Reserved 

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

1 

0 

W2LOAD* 

W2LOCK 

0 

0 

R/W 

R/W 

Way 2 Load 

Way 2 Lock 

When a cache miss occurs by the prefetch instruction 
while W2LOAD = 1 and W2LOCK =1 in cache locking 
mode, the data is always loaded into way 2. Under any 
other condition, the cache miss data is loaded into the 
way to which LRU points. 

Note: * The W3LOAD and W2LOAD bits should not be set to 1 at the same time. 
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8.4.4 Usage Notes 

1. Programs that access memory-mapped cache of the operand cache should be placed in a cache-
disabled space. Programs that access memory-mapped cache of the instruction cache should be 
placed in a cache-disabled space, and in each of the beginning and the end of that,  two or 
more read accesses to on-chip peripheral modules or external address space (cache-disabled 
address) should be executed. 

2. Rewriting the address array contents so that two or more ways are hit simultaneously is 
prohibited. Operation is not guaranteed if the address array contents are changed so that two or 
more ways are hit simultaneously. 

3. Registers and memory-mapped cache can be accessed only by the CPU and not by the direct 
memory access controller. 
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14.3.15 Year Alarm Register (RYRAR) 

RYRAR is an alarm register corresponding to the year counter RYRCNT. The assignable range is 
from 0000 through 9999 (practically in BCD), otherwise operation errors occur.  

Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined

01234567891011121315 14

R/WR/WR/WR/WR/WR/WR/WR/WR/WR/WR/WR/WR/WR/WR/W R/W

BIt:

Initial value:
R/W:

1000 years 100 years 10 years 1 year

 
 

Bit Bit Name 
Initial 
Value R/W Description 

15 to 12 1000 years Undefined R/W Thousand's position of years setting value 

11 to 8 100 years Undefined R/W Hundred's position of years setting value 

7 to 4 10 years Undefined R/W Ten's position of years setting value 

3 to 0 1 year Undefined R/W One's position of years setting value 
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Table 15.4 lists the sample SCBRR settings in asynchronous mode in which a base clock 
frequency is 16 times the bit rate (the ABCS bit in SCEMR is 0) and the baud rate generator 
operates in normal mode (the BGDM bit in SCEMR is 1), and table 15.5 lists the sample SCBRR 
settings in clock synchronous mode. 

Table 15.4 Bit Rates and SCBRR Settings (Asynchronous Mode, BGDM = 0, ABCS = 0) 

Bit 
Rate 
(bits/s) 

P (MHz) 

24 28 32 36 

n N Error () n N Error () n N Error () n N Error ()

110 3 106 –0.44 3 123 0.23 3 141 0.03 3 159 –0.12 

150 3 77 0.16 3 90 0.16 3 103 0.16 3 116 0.16 

300 2 155 0.16 3 45 –0.93 3 51 0.16 2 233 0.16 

600 2 77 0.16 3 22 –0.93 3 25 0.16 2 116 0.16 

1200 1 155 0.16 2 45 –0.93 2 51 0.16 1 233 0.16 

2400 1 77 0.16 2 22 –0.93 2 25 0.16 1 116 0.16 

4800 0 155 0.16 1 45 –0.93 1 51 0.16 0 233 0.16 

9600 0 77 0.16 1 22 –0.93 1 25 0.16 0 116 0.16 

19200 0 38 0.16 0 45 –0.93 0 51 0.16 0 58 –0.69 

31250 0 23 0.00 0 27 0.00 0 31 0.00 0 35 0.00 

38400 0 19 –2.34 0 22 –0.93 0 25 0.16 0 28 1.02 

Note: The error rate should be  1 . 
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16.4.11 Interrupt Sources 

This module has interrupt sources of receive buffer full, transmit buffer empty, mode fault, and 
overrun. In addition, the direct memory access controller can be activated by the receive buffer 
full or transmit buffer empty interrupt for data transfer. 

Table 16.11 shows the interrupt sources. 

When any of the interrupt conditions in table 16.11 is met, an interrupt is generated. The interrupt 
sources should be cleared with data transfer by the CPU or direct memory access controller. 

Table 16.11 Interrupt Sources  

Name Interrupt Source Abbreviation Interrupt Condition 

Activation of 
Direct Memory 
Access 
Controller 

SPRI Receive buffer full RXI (SPRIE = 1)  (SPRF = 1) Possible 

SPTI Transmit buffer empty TXI (SPTIE = 1)  (SPTEF = 1) Possible 

SPEI Mode fault MOI (SPEIE = 1)  (MODF = 1)  

 Overrun OVI (SPEIE = 1)  (OVRF = 1)  
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Bit Bit Name 
Initial 
Value R/W Description 

2 AL/OVE 0 R/W Arbitration Lost Flag/Overrun Error Flag 
Indicates that arbitration was lost in master mode with 
the I2C bus format and that the final bit has been 
received while RDRF = 1 with the clocked synchronous 
format. 

When two or more master devices attempt to seize the 
bus at nearly the same time, if the I2C bus interface 3 
detects data differing from the data it sent, it sets AL to 
1 to indicate that the bus has been occupied by another 
master. 

[Clearing condition] 

 When 0 is written in AL/OVE after reading AL/OVE 
= 1 

[Setting conditions] 

 If the internal SDA and SDA pin disagree at the rise 
of SCL in master transmit mode 

 When the SDA pin outputs high in master mode 
while a start condition is detected 

 When the final bit is received with the clocked 
synchronous format while RDRF = 1 

1 AAS 0 R/W Slave Address Recognition Flag 
In slave receive mode, this flag is set to 1 if the first 
frame following a start condition matches bits SVA[6:0] 
in SAR. 
[Clearing condition] 

 When 0 is written in AAS after reading AAS = 1 

[Setting conditions] 
 When the slave address is detected in slave receive 

mode 

 When the general call address is detected in slave 
receive mode. 

0 ADZ 0 R/W General Call Address Recognition Flag 

This bit is valid in slave receive mode with the I2C bus 
format. 

[Clearing condition] 

 When 0 is written in ADZ after reading ADZ = 1 
[Setting condition] 

 When the general call address is detected in slave 
receive mode 
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18.3.1 Control Register (SSICR) 

SSICR is a readable/writable 32-bit register that controls the IRQ, selects the polarity status, and 
sets operating mode. 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16Bit:

Initial value:
R/W:

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0Bit:

Initial value:
R/W:

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R R/W R/W R/W RR/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R R/W R/W

TUIEN TOIEN -RUIEN ROIEN IIEN CHNL[1:0] DWL[2:0] SWL[2:0]

SCKD SWSD

- CKS

SCKP SWSP SPDP SDTA PDTA DEL CKDV[3:0] MUEN - TEN REN

 
 

Bit Bit Name 
Initial 
Value R/W Description 

31  0 R Reserved 

The read value is undefined. The write value should 
always be 0. 

30 CKS 0 R/W Oversampling Clock Select 

Selects the clock source for oversampling. 

0: AUDIO_X1 input 

1: AUDIO_CLK input 

29 TUIEN 0 R/W Transmit Underflow Interrupt Enable 

0: Disables an underflow interrupt. 

1: Enables an underflow interrupt. 

28 TOIEN 0 R/W Transmit Overflow Interrupt Enable 

0: Disables an overflow interrupt. 

1: Enables an overflow interrupt. 

27 RUIEN 0 R/W Receive Underflow Interrupt Enable 

0: Disables an underflow interrupt. 

1: Enables an underflow interrupt. 

26 ROIEN 0 R/W Receive Overflow Interrupt Enable 

0: Disables an overflow interrupt. 

1: Enables an overflow interrupt. 
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18.4 Operation Description 

18.4.1 Bus Format 

This module can operate as a transmitter or a receiver and can be configured into many serial bus 
formats in either mode. 

The bus format can be selected from one of the six major modes shown in table 18.3. 

Table 18.3 Bus Format for SSIF Module 

 

Non-
Compression 
Slave 
Receiver 

Non-
Compression 
Slave 
Transmitter 

Non-
Compression 
Slave 
Transceiver*

Non-
Compression 
Master 
Receiver 

Non-
Compression 
Master 
Transmitter 

Non-
Compression 
Master 
Transceiver* 

TEN 0 1 1 0 1 1 

REN 1 0 1 1 0 1 

SCKD 0 0 0 1 1 1 

SWSD 0 0 0 1 1 1 

MUEN Control Bits 

IIEN 

TOIEN 

TUIEN 

ROIEN 

RUIEN 

DEL Configuration Bits 

PDTA 

SDTA 

SPDP 

SWSP 

SCKP 

SWL[2:0] 

DWL[2:0] 

CHNL[1:0]  

Note: * Set TEN and REN to 1 at the same time when the module is operating as a transceiver. 
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18.4.3 Operation Modes 

There are three modes of operation: configuration, enabled and disabled. Figure 18.19 shows how 
the module enters each of these modes. 

TEN = 1 
or 

REN = 1 
(IDST = 0)

TEN = 0 
and 

REN = 0 
(IDST = 0) 

TEN = 0 
and 

REN = 0 
(IDST = 1)

Reset

Module 
configuration 
(after reset)

Module disabled 
(waiting until 
bus inactive)

Module enabled 
(normal tx/rx)

 

Figure 18.19   Operation Modes 

(1) Configuration Mode 

This mode is entered after the module is released from reset. All required configuration fields in 
the control register should be defined in this mode, before this module is enabled by setting the 
TEN and REN bits. 

Setting the TEN and REN bits causes the module to enter the module enabled mode. 

(2) Module Enabled Mode 

Operation of the module in this mode is dependent on the operation mode selected. For details, 
refer to section 18.4.4, Transmit Operation and section 18.4.5, Receive Operation, below. 
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(3) Slave Address Field 

The slave address field is a field to transmit an address (the slave address) of a unit (the slave unit) 
to be transmitted. The slave address field is comprised of slave address bits, a parity bit, and an 
acknowledge bit. 

The slave address consists of 12 bits and the MSB is output first. The parity bit is output after the 
12-bit slave address is transmitted to avoid receiving the slave address accidentally. The master 
unit then detects the acknowledgement from the slave unit to confirm that the slave unit exists on 
the bus. When the acknowledgement is detected, the master unit enters the control field output 
state. However, the master unit enters the control field output state without detecting the 
acknowledgement in broadcast communications. 

The slave unit returns an acknowledgement when the slave addresses match and the parities of the 
master and slave addresses are correct. When the parity of either the master or slave address is 
incorrect, the slave unit decides that the master or slave address was not correctly received and 
does not return the acknowledgement. In this case, the master unit enters the waiting (monitor) 
state and communications ends. 

In the case of broadcast communications, the slave address is used to identify the type of broadcast 
communications (group or general) as follows: 

 When the slave address is H'FFF: General broadcast communications 

 When the slave address is other than H'FFF: Group broadcast communications 
 
Note: The group number is the upper 4-bit value of the slave address in group broadcast 

communications. 

(4) Control Field 

The control field is a field for transmitting the type and direction of the following data field. The 
control field is comprised of control bits, a parity bit, and an acknowledge bit. 

The control bits consist of four bits and the MSB is output first. 

The parity bit is output following the control bits. When the parity is correct, and the slave unit 
can implement the function required from the master unit, the slave unit returns an 
acknowledgement and enters the message length field output state. However, if the slave unit 
cannot implement the requirements from the master unit even though the parity is correct, or if the 
parity is not correct, the slave unit does not return an acknowledgement and returns to the waiting 
(monitor) state. 
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21.3 Register Descriptions 

Table 21.8 shows the register configuration. 

Table 21.8 Register Configuration 

Register Name Abbreviation R/W 
Initial 
Value Address 

Access 
Size 

IEBus control register IECTR R/W H'00 H'FFFE F000 8 

IEBus command register IECMR W H'00 H'FFFE F001 8 

IEBus master control register IEMCR R/W H'00 H'FFFE F002 8 

IEBus master unit address  
register 1 

IEAR1 R/W H'00 H'FFFE F003 8 

IEBus master unit address  
register 2 

IEAR2 R/W H'00 H'FFFE F004 8 

IEBus slave address setting  
register 1 

IESA1 R/W H'00 H'FFFE F005 8 

IEBus slave address setting  
register 2 

IESA2 R/W H'00 H'FFFE F006 8 

IEBus transmit message length 
register 

IETBFL R/W H'00 H'FFFE F007 8 

IEBus reception master address 
register 1 

IEMA1 R H'00 H'FFFE F009 8 

IEBus reception master address 
register 2 

IEMA2 R H'00 H'FFFE F00A 8 

IEBus receive control field register IERCTL R H'00 H'FFFE F00B 8 

IEBus receive message length 
register 

IERBFL R H'00 H'FFFE F00C 8 

IEBus lock address register 1 IELA1 R H'00 H'FFFE F00E 8 

IEBus lock address register 2 IELA2 R H'00 H'FFFE F00F 8 

IEBus general flag register IEFLG R H'00 H'FFFE F010 8 

IEBus transmit status register IETSR R/(W)* H'00 H'FFFE F011 8 

IEBus transmit interrupt enable 
register 

IEIET R/W H'00 H'FFFE F012 8 

IEBus receive status register IERSR R/(W)* H'00 H'FFFE F014 8 
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Bit Bit Name 
Initial 
Value R/W Description 

2 RXERTME 0 R/(W)* Receive Timing Error 

Set to 1 if data is not received at the time specified by 
the IEBus protocol during data reception. This module 
sets this bit and enters the wait state. This flag is 
enabled only after the receive start flag (RXS) is set. If 
this error occurs before the receive start flag (RXS) is 
set, this module stops communication and enters the 
wait state. This bit is not set in this case. 

[Setting condition] 

 When a timing error occurs during data reception 

[Clearing condition] 

 When 1 is written 

1 RXEDLE 0 R/(W)* Overflow of Maximum Number of Receive Bytes in One 
Frame 

Indicates that the data reception has not finished within 
the maximum number of bytes defined by the 
communications mode because of a parity error or 
overrun error causing the retransfer of data, or that 
reception has not been completed because the 
message length value exceeds the maximum number 
of receive bytes in one frame. This module sets the 
RXEDLE flag and enters the wait state. This flag is 
enabled only after the receive start flag (RXS) is set. If 
this error occurs before the receive start flag is set, this 
module stops communication and enters the wait state. 
This bit is not set in this case. 

[Setting condition] 

 When the reception has not been completed within 

the maximum number of bytes defined by 

communications mode. 

[Clearing condition] 

 When 1 is written 
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23.4.6 Target-Sector Buffering Function 

In the CD-ROM decoder, the sector for output can be designated in two ways: automatic 
buffering, where the CD-ROM decoder itself detects the presence of target sectors, and manual 
buffering, where the target sector for output is designated by software and the software also 
recognizes the sectors buffered in the CD-ROM decoder.  

The following describes the procedures for setting the registers in the CD-ROM decoder to set up 
automatic or manual buffering. 

(1) Setting Up Automatic Buffering 

Figure 23.16 shows an example of setting up the automatic buffering. Set the relevant CD-ROM 
decoder registers and start input of the data stream; the CD-ROM decoder then detects the target 
sector and starts the output of the stream data. 

Start of automatic buffering setup

End of automatic buffering setup

Set both the CBUF_AUT and 
CBUF_EN bits in CBUFCTL0 to 1

Set both the SUBC_EN and 
CROM_EN bits in CROMEN to 1

Set CBUFCTL1

Set CBUFCTL2

Set CBUFCTL3

[1] Turn on the automatic buffering function and 
 enable buffering in the buffer RAM.

[2] Set the minutes value of the target sector.

[3] Set the seconds value of the target sector.

[4] Set the frame value of the target sector.

[5] Enable subcode processing and CD-ROM decoding.

[1]

[2]

[3]

[4]

[5]

 

Figure 23.16   Example of Setting Up Automatic Buffering 
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Bit Bit Name 
Initial 
Value R/W Description 

5 ISEL 0 R/W CFIFO Port Access Direction When DCP is Selected

0: Reading from the buffer memory is selected 

1: Writing to the buffer memory is selected 

After writing to this bit with the DCP being a selected 
pipe, read this bit to check that the written value 
agrees with the read value before proceeding to the 
next process. 

Even if an attempt is made to modify the setting of 
this bit during access to the FIFO buffer, the current 
access setting is retained until the access is 
completed. Then, the modification becomes effective 
thus enabling continuous access. 

Set this bit and the CURPIPE bits simultaneously. 

4  0 R Reserved 

This bit is always read as 0. The write value should 
always be 0. 
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(4) Setup of Data to be Transmitted using Isochronous Transfer when the Function 
Controller Function is Selected 

With isochronous data transmission using this module in function controller function, after data 
has been written to the buffer memory, a data packet can be sent with the next frame in which an 
SOF packet is detected. This function is called the isochronous transfer transmission data setup 
function, and it makes it possible to designate the frame from which transmission began. 

If a double buffer is used for the buffer memory, transmission will be enabled for only one of the 
two buffers even after the writing of data to both buffers has been completed, that buffer memory 
being the one to which the data writing was completed first. For this reason, even if multiple IN 
tokens are received, the only buffer memory that can be sent is one packet's worth of data. 

When an IN token is received, if the buffer memory is in the transmission enabled state, this 
module transmits the data. If the buffer memory is not in the transmission enabled state, however, 
a zero-length packet is sent and an underrun error occurs. 

Figure 26.20 shows an example of transmission using the isochronous transfer transmission data 
setup function with this module, when IITV = 0 (every frame) has been set. 
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27.4 Configuration 

This module consists of seven functional blocks listed in table 27.3. Figure 27.1 shows the entire 
block diagram of this module. 

Table 27.3 Functional Blocks 

Block Name Overview of Functions 

Input timing control 
block 

Selects the timing of the sync signal input with respect to the clock rising 
or falling edge and selects the sync signal polarity. It also selects the 
timing of the BT.601 and BT.656 video input signals with respect to the 
clock rising or falling edge. 

Video receiving block (1) Captures the input video and applies the scaling, contrast, and 
brightness processing. 

(2) Converts the YC format into the RGB565 format and stores the data 
through the IV1-BUS. 

(3) Applies field skipping processing, and stores the resultant data in the 
RGB565 format through the IV1-BUS. 

Video supplying block Reads video data through the IV2-BUS. 

Graphics block 1 Reads a graphics image (layer 1) from the memory through the IV3-BUS, 
overlays it on the video sent from the video supplying block, and outputs 
the result to graphics block 2. 

Graphics block 2 Reads a graphics image (layer 2) from the memory through the IV4-BUS, 
overlays it on the output from graphics block 1, and outputs the result to 
the panel control block. 

Panel control block Generates the sync signals for output to the panel. 

Output timing control 
block 

Controls the timing of the sync signal output with respect to the clock 
rising or falling edge and controls the sync signal polarity. It also controls 
the timing of the RGB666 video output signals with respect to the clock 
rising or falling edge. 

 



 
Section 27   Video Display Controller 3 

R01UH0134EJ0400  Rev. 4.00   Page 1565 of 2108 

Sep 24, 2014   

 
SH7262 Group, SH7264 Group 

(3) AC Modulation Signal (Alternating Signal) 

This output signal is toggled between high and low (H -> L-> H -> ...) every specified number of 
lines. 

The interval is calculated as (set value) + 1 lines. 

LCD_HSYNC

LCD_M_DISP

Line n Line n+1 Line n+2 Line n+3 Line n+4

Example: Toggled every two lines  

Figure 27.13   LCD_M_DISP Signal Description 

(4) Sync Signal Output Timing 

The sync signal output timing is shown below. 

The vertical sync signal changes in synchronization with the rising edge (the falling edge when the 
output is invered) of the horizontal sync signal. 

LCD_HSYNC

LCD_VSYNC

LCD_CLK

LCD_HSYNC

LCD_VSYNC

(b)

(a)

(a) Vertical sync signal pulse width (1H units) = VSYNC_END - VSYNC_START
(b) Horizontal sync signal pulse width (clock pulse units) = HSYNC_END - HSYNC_START 

Figure 27.14   Sync Signal Output Timing 
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27.7.33 Sync Signal Size Register (SYN_SIZE) 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

0 0 0 0 0 0 1 0 0 0 0 0 1 1 0 1
R R R R R R R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W

0 0 0 0 0 0 1 1 0 1 0 1 1 0 1 0
R R R R R R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W

- - - - - - SYN_HEIGHT[9:0]

- - - - - SYN_WIDTH[10:0]

Bit:

Initial value:
R/W:

Bit:

Initial value:
R/W:  

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 26  All 0 R Reserved 

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

25 to 16 SYN_HEIGHT
[9:0] 

H'20D R/W These bits specify the height including the vertical 
blanking interval in number of lines. 

Initial value: H'20D = 525 lines 

15 to 11  All 0 R Reserved 

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

10 to 0 SYN_WIDTH 
[10:0] 

H'35A R/W These bits specify the width including the 
horizontal blanking interval in number of panel 
clock cycles. 

Initial value: H'35A = 858 pixels 
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Bit Bit Name 
Initial 
Value R/W Description 

7 to 4  All 1 R Reserved 

These bits are always read as 1. The write value 
should always be 1. 

3 RAMWE3 1 R/W RAM Write Enable 3 (corresponding area: page 3* in 
high-speed on-chip RAM) 

0: Writing to page 3 is disabled. 

1 Writing to page 3 is enabled. 

2 RAMWE2 1 R/W RAM Write Enable 2 (corresponding area: page 2* in 
high-speed on-chip RAM) 

0: Writing to page 2 is disabled. 

1: Writing to page 2 is enabled. 

1 RAMWE1 1 R/W RAM Write Enable 1 (corresponding area: page 1* in 
high-speed on-chip RAM) 

0: Writing to page 1 is disabled. 

1: Writing to page 1 is enabled. 

0 RAMWE0 1 R/W RAM Write Enable 0 (corresponding area: page 0* in 
high-speed on-chip RAM) 

0: Writing to page 0 is disabled. 

1: Writing to page 0 is enabled. 

Note: * For addresses in each page, see section 31, On-Chip RAM. 
 

33.2.12 System Control Register 3 (SYSCR3) 

SYSCR3 is an 8-bit readable/writable register that enables or disables access (read and write) to a 
specified page in the large-capacity on-chip RAM. 

When a VRAMEn (n = 0 to 5) bit is set to 1, access to page n is enabled. When a VRAMEn bit is 
cleared to 0, page n cannot be accessed. In this case, an undefined value is returned when reading 
data or fetching an instruction from page n, and writing to page n is ignored. The initial value of a 
VRAMEn bit is 1.  

SYSCR3 should be set with a program located in an area other than the large-capacity on-chip RAM. Furthermore, an 

instruction to read SYSCR3 should be located immediately after the instruction to write to SYSCR3. If not, normal access 

is not guaranteed. 

Note: When writing to this register, see section 33.4, Usage Notes. 
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Bit Bit Name 
Initial 
Value R/W Description 

4 PC7E 0 R/W PC7 Edge Detection 

0: Falling edge of PC7 is detected. 

1: Rising edge of PC7 is detected. 

3 PC6E 0 R/W PC6 Edge Detection 

0: Falling edge of PC6 is detected. 

1: Rising edge of PC6 is detected. 

2 PC5E 0 R/W PC5 Edge Detection 

0: Falling edge of PC5 is detected. 

1: Rising edge of PC5 is detected. 

1 PJ3E 0 R/W PJ3 Edge Detection 

0: Falling edge of PJ3 is detected. 

1: Rising edge of PJ3 is detected. 

0 PJ1E 0 R/W PJ1 Edge Detection 

0: Falling edge of PJ1 is detected. 

1: Rising edge of PJ1 is detected. 

 


