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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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Table 1.2 Pad Coordinate of HCD64F38076R

Coordinate

Pad No. Pad Name X (µµµµm) Y (µµµµm)

1 P13/TIOCB1/TCLKB –2223 1797

2 P14/TIOCA2/TCLKC –2223 1615

3 P15/TIOCB2 –2223 1434

4 P16/SCK4 -2223 1295

5 P30/SCK32/TMOW –2223 1150

6 P31/RXD32/SDA –2223 941

7 P32/TXD32/SCL –2223 732

8 P36/SI4 –2223 523

9 P37/SO4 –2223 314

10 X1 –2223 105

11 X2 –2223 –105

12 AVss –2223 –314

13 Vss –2223 –418

14 OSC2 –2223 –523

15 OSC1 –2223 –732

16 TEST/ADTRG –2223 –941

17 RES –2223 –1150

18 NMI –2223 –1360

19 P40/SCK31/TMIF –2223 –1569

20 P41/RXD31/IrRXD/TMOFL –2223 –1778

21 P42/TXD31/IrTXD/TMOFH –2223 –1987

22 Vcc –1987 –2223

23 C1 –1775 –2223

24 C2 –1569 –2223

25 V1 –1360 –2223

26 V2 –1150 –2223

27 V3 –941 –2223

28 PA0/COM1 –732 –2223

29 PA1/COM2 –523 –2223
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Table 2.8 System Control Instructions

Instruction Size* Function

RTE  Returns from an exception-handling routine.

SLEEP  Causes a transition to a power-down state.

LDC B/W (EAs) → CCR
Moves the source operand contents to the CCR. The CCR size is one
byte, but in transfer from memory, data is read by word access.

STC B/W CCR → (EAd)
Transfers the CCR contents to a destination location. The condition code
register size is one byte, but in transfer to memory, data is written by
word access.

ANDC B CCR ∧  #IMM → CCR
Logically ANDs the CCR with immediate data.

ORC B CCR ∨  #IMM → CCR
Logically ORs the CCR with immediate data.

XORC B CCR ⊕  #IMM → CCR
Logically XORs the CCR with immediate data.

NOP  PC + 2 → PC
Only increments the program counter.

Note: * Refers to the operand size.
B: Byte
W: Word
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Section 4   Interrupt Controller

4.1 Features

This LSI controls interrupts by the interrupt controller. The interrupt controller has the following
features.

•  Mask levels settable with IPR

An interrupt priority register (IPR) is provided for setting interrupt mask levels. Three mask
levels can be set for each module for all interrupts except NMI and address break.

•  Interrupts can be enabled or disabled in three levels by the INTM1 and INTM0 bits in the
interrupt mask register (INTM).

•  Fourteen external interrupts

NMI is the highest-priority interrupt, and is accepted at all times. Rising or falling edge
sensing can be selected for NMI. Rising or falling edge sensing can be selected for IRQ0,
IRQ1, IRQ3, IRQ4, and WKP0 to WKP7. Rising, falling, or both edge sensing can be selected
for IRQAEC.

A block diagram of the interrupt controller is shown in figure 4.1.

IENR1

IPR

I

CCR

Priority
determination

NMI/IRQ/
WKP input

IENR1:
IPR:
CCR:
INTM:

IRQ enable register 1
Interrupt priority register
Condition code register
Interrupt mask register

Internal interrupt source
TPU, SCI, etc.

[Legend]

Interrupt request

Vector number

............

INTM

External interrupt
input

Figure 4.1   Block Diagram of Interrupt Controller
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4.4.2 Internal Interrupts

Internal interrupts generated from the on-chip peripheral modules have the following features:

•  For each on-chip peripheral module, there are flags that indicate the interrupt request status,
and enable bits that select enabling or disabling of these interrupts. Internal interrupts can be
controlled independently. If an enable bit is set to 1, an interrupt request is sent to the interrupt
controller.

•  The interrupt mask level can be set by IPR.

4.5 Interrupt Exception Handling Vector Table

Table 4.2 shows interrupt exception handling sources, vector addresses, and interrupt priorities.
The lower the vector number, the higher the priority. The priority within a module is fixed. Mask
levels for interrupts other than NMI and address break can be modified by IPR.
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Yes

No
Program/erase?

Transfer user program/erase control 
program to RAM

Reset-start

Branch to user program/erase control
program in RAM

Execute user program/erase control
program (flash memory rewrite)

Branch to flash memory application
program

Branch to flash memory application
program

Figure 7.2   Programming/Erasing Flowchart Example in User Program Mode
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9.1.1 Port Data Register 1 (PDR1)

PDR1 is a register that stores data of port 1.

Bit Bit Name
Initial
Value R/W Description

7

6

5

4

3

2

1

0



P16

P15

P14

P13

P12

P11

P10

1

0

0

0

0

0

0

0



R/W

R/W

R/W

R/W

R/W

R/W

R/W

If port 1 is read while PCR1 bits are set to 1, the values
stored in PDR1 are read, regardless of the actual pin
states. If port 1 is read while PCR1 bits are cleared to 0,
the pin states are read.

Bit 7 is reserved. This bit is always read as 1 and cannot
be modified.

9.1.2 Port Control Register 1 (PCR1)

PCR1 selects inputs/outputs in bit units for pins to be used as general I/O ports of port 1.

Bit Bit Name
Initial
Value R/W Description

7

6

5

4

3

2

1

0



PCR16

PCR15

PCR14

PCR13

PCR12

PCR11

PCR10

1

0

0

0

0

0

0

0



W

W

W

W

W

W

W

Setting a PCR1 bit to 1 makes the corresponding pin
(P16 to P10) an output pin, while clearing the bit to 0
makes the pin an input pin. The settings in PCR1 and in
PDR1 are valid when the corresponding pin is
designated as a general I/O pin.

PCR1 is a write-only register. These bits are always
read as 1.

Bit 7 is reserved. This bit cannot be modified.
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9.7.1 Port Data Register 8 (PDR8)

PDR8 is a register that stores data of port 8.

Bit Bit Name
Initial
Value R/W Description

7

6

5

4

3

2

1

0

P87

P86

P85

P84

P83

P82

P81

P80

0

0

0

0

0

0

0

0

R/W

R/W

R/W

R/W

R/W

R/W

R/W

R/W

If port 8 is read while PCR8 bits are set to 1, the values
stored in PDR8 are read, regardless of the actual pin
states. If port 8 is read while PCR8 bits are cleared to 0,
the pin states are read.

9.7.2 Port Control Register 8 (PCR8)

PCR8 selects inputs/outputs in bit units for pins to be used as general I/O ports of port 8.

Bit Bit Name
Initial
Value R/W Description

7

6

5

4

3

2

1

0

PCR87

PCR86

PCR85

PCR84

PCR83

PCR82

PCR81

PCR80

0

0

0

0

0

0

0

0

W

W

W

W

W

W

W

W

Setting a PCR8 bit to 1 makes the corresponding pin
(P87 to P80) an output pin, while clearing the bit to 0
makes the pin an input pin. The settings in PCR8 and in
PDR8 are valid when the corresponding pin is
designated as a general I/O pin.

PCR8 is a write-only register. These bits are always
read as 1.
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12.4 Interface to CPU

12.4.1 16-Bit Registers

TCNT and TGR are 16-bit registers. As the data bus to the CPU is 16 bits wide, these registers
cannot be read or written to in 8-bit units; 16-bit access must always be used.

An example of 16-bit register access operation is shown in figure 12.2.

H

LC
P

U

TCNTH TCNTL

Module data busBus interface

Internal data bus

Figure 12.2   16-Bit Register Access Operation [CPU ↔ TCNT (16 Bits)]

12.4.2 8-Bit Registers

Registers other than TCNT and TGR are 8-bit. They can also be read and written to in 8-bit units.

Examples of 8-bit register access operation are shown in figures 12.3 and 12.4.

Bus interface

H

Internal data bus

L

C
P

U

Module data bus

TCR

Figure 12.3   8-Bit Register Access Operation [CPU ↔ TCR (Upper 8 Bits)]
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TCNT value

H'FFFF

H'0000

TIOCA

Time

TGRA

No change No change

1 output

Figure 12.9   Example of 1 Output Operation

Figure 12.10 shows an example of toggle output.

In this example, TCNT has been designated as a periodic counter (with counter clearing on
compare match A), and settings have been made such that the output is toggled by compare match
A.

TCNT value

H'FFFF

H'0000

TIOCA

Time

TGRA

Toggle output

Counter cleared by TGRB compare match

Figure 12.10   Example of Toggle Output Operation

(3) Input Capture Function

The TCNT value can be transferred to TGR on detection of the TIOC pin input edge.

Rising edge, falling edge, or both edges can be selected as the detected edge.

(a) Example of Input Capture Operation Setting Procedure

Figure 12.11 shows an example of the setting procedure for input capture operation.
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14.3.2 Interval Timer Mode

Figure 14.3 shows the operation in interval timer mode. To use the WDT as an interval timer, set
the WT/IT bit in TCSRWD2 to 1.

When the WDT is used as an interval timer, an interval timer interrupt request is generated each
time the TCNT overflows. Therefore, an interval timer interrupt can be generated at intervals.

TCNT
count value

H'00

Time

H'FF

WT/IT = 1 Interval timer
interrupt

request generated

Interval timer
interrupt

request generated

Interval timer
interrupt

request generated

Interval timer
interrupt

request generated

Interval timer
interrupt

request generated

Figure 14.3   Interval Timer Mode Operation

14.3.3 Timing of Overflow Flag (OVF) Setting

Figure 14.4 shows the timing of the OVF flag setting. The OVF flag in TCSRWD2 is set to 1 if
TCNT overflows. At the same time, a reset signal is output in watchdog timer mode and an
interval timer interrupt is generated in interval timer mode.

φ

TCNT H'FF H'00

Overflow signal

OVF

Figure 14.4   Timing of OVF Flag Setting
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Table 15.3 Examples of BRR Settings for Various Bit Rates (Asynchronous Mode) (3)

4.9152MHz 5MHz 6MHz 6.144MHz

Bit Rate
(bit/s) n N

Error
(%) n N

Error
(%) n N

Error
(%) n N

Error
(%)

110 2 86 0.31 2 88 –0.25 2 106 –0.44 2 108 0.08

150 3 15 0.00 2 64 0.16 2 77 0.16 3 19 0.00

200 3 11 0.00 2 48 –0.35 2 58 –0.69 3 14 0.00

250 2 37 1.05 2 38 0.16 2 46 –0.27 3 11 0.00

300 3 7 0.00 2 32 –1.36 2 38 0.16 3 9 0.00

600 3 3 0.00 0 255 1.73 3 4 –2.34 3 4 0.00

1200 3 1 0.00 0 129 0.16 0 155 0.16 2 9 0.00

2400 3 0 0.00 0 64 0.16 0 77 0.16 2 4 0.00

4800 2 1 0.00 0 32 –1.36 0 38 0.16 0 39 0.00

9600 2 0 0.00 2 0 1.73 0 19 –2.34 0 19 0.00

19200 0 7 0.00 0 7 1.73 0 9 –2.34 0 9 0.00

31250 0 4 –1.70 0 4 0.00 0 5 0.00 0 5 2.4

38400 0 3 0.00 0 3 1.73 0 4 –2.34 0 4 0.00
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No

<End>

Yes

Start transmission

Read TDRE flag in SSR

Set SPC32 (SPC31) bit in SPCR to 1

[1]

Write transmit data to TDR

Yes

No

No

Yes

Read TEND flag in SSR

[2]

No

Yes

[3]

Clear PDR to 0 and
set PCR to 1

Clear SPC31 (SPC32) bit in SPCR
and TE bit in SCR to 0*

TDRE = 1

All data transmitted?

TEND = 1

Break output?

[1] Read SSR and check that the 
TDRE flag is set to 1, then write 
transmit data to TDR. When data is 
written to TDR, the TDRE flag is 
automaticaly cleared to 0.

       (After the TE bit is set to 1, one 
frame of 1 is output, then 
transmission is possible.)

[2] To continue serial transmission, 
read 1 from the TDRE flag to 
confirm that writing is possible, 
then write data to TDR. When data 
is written to TDR, the TDRE flag is 
automaticaly cleared to 0. 

[3] To output a break in serial 
transmission, after setting PCR to 1 
and PDR to 0, clear the SPC31 
(SPC32) bit in SPCR and the TE bit 
in SCR to 0.

Figure 15.6   Sample Serial Transmission Flowchart (Asynchronous Mode)
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Table 15.14 Transmit/Receive Interrupts

Interrupt Flags Interrupt Request Conditions Notes

RXI31

(RXI32)

RDRF

RIE

When serial reception is
performed normally and receive
data is transferred from RSR to
RDR, bit RDRF is set to 1, and if
bit RIE is set to 1 at this time, an
RXI31 (RXI32) is enabled and an
interrupt is requested. (See figure
15.17 (a).)

The RXI31 (RXI32) interrupt
routine reads the receive data
transferred to RDR and clears bit
RDRF to 0. Continuous reception
can be performed by repeating
the above operations until
reception of the next RSR data is
completed.

TXI31

(TXI32)

TDRE

TIE

When TSR is found to be empty
(on completion of the previous
transmission) and the transmit
data placed in TDR is transferred
to TSR, bit TDRE is set to 1. If bit
TIE is set to 1 at this time, a
TXI31 (TXI32) is enabled and an
interrupt is requested. (See figure
15.17 (b).)

The TXI31 (TXI32) interrupt
routine writes the next transmit
data to TDR and clears bit TDRE
to 0. Continuous transmission can
be performed by repeating the
above operations until the data
transferred to TSR has been
transmitted.

TEI31

(TEI32)

TEND

TEIE

When the last bit of the character
in TSR is transmitted, if bit TDRE
is set to 1, bit TEND is set to 1. If
bit TEIE is set to 1 at this time, a
TEI31 (TEI32) is enabled and an
interrupt is requested. (See figure
15.17 (c).)

A TEI31 (TEI32) indicates that the
next transmit data has not been
written to TDR when the last bit of
the transmit character in TSR is
transmitted.
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Table 19.3 Segment Driver Selection

Function of Pins SEG32 to SEG1

Bit 3:
SGS3

Bit 2:
SGS2

Bit 1:
SGS1

Bit 0:
SGS0

SEG32 to
SEG29

SEG28 to
SEG25

SEG24 to
SEG21

SEG20 to
SEG17

SEG16 to
SEG13

SEG12 to
SEG9

SEG8 to
SEG5

SEG4 to
SEG1

0 0 0 0 Port Port Port Port Port Port Port Port

1 Port Port Port Port Port Port Port SEG

1 0 Port Port Port Port Port Port SEG SEG

1 Port Port Port Port Port SEG SEG SEG

1 0 0 Port Port Port Port SEG SEG SEG SEG

1 Port Port Port SEG SEG SEG SEG SEG

1 0 Port Port SEG SEG SEG SEG SEG SEG

1 Port SEG SEG SEG SEG SEG SEG SEG

1 0 0 0 SEG SEG SEG SEG SEG SEG SEG SEG

1 SEG SEG SEG SEG SEG SEG SEG Port

1 0 SEG SEG SEG SEG SEG SEG Port Port

1 SEG SEG SEG SEG SEG Port Port Port

1 0 0 SEG SEG SEG SEG Port Port Port Port

1 SEG SEG SEG Port Port Port Port Port

1 0 SEG SEG Port Port Port Port Port Port

1 SEG Port Port Port Port Port Port Port

19.3.2 LCD Control Register (LCR)

LCR controls LCD drive power supply and display data, and selects the frame frequency.

Bit Bit Name
Initial
Value R/W Description

7 — 1 — Reserved

This bit is always read as 1 and cannot be modified.

6 PSW 0 R/W LCD Drive Power Supply Control

Can be used to turn off the LCD drive power supply
when LCD display is not required in power-down mode,
or when an external power supply is used. When the
ACT bit is cleared to 0 or in standby mode, the LCD
drive power supply is turned off regardless of the setting
of this bit.

0: LCD drive power supply is turned off

1: LCD drive power supply is turned on
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Bit Bit Name
Initial
Value R/W Description

5

4

MST

TRS

0

0

R/W

R/W

Master/Slave Select

Transmit/Receive Select

In master mode with the I2C bus format, when
arbitration is lost, MST and TRS are both reset by
hardware, causing a transition to slave receive mode.
Modification of the TRS bit should be made between
transfer frames.

After data receive has been started in slave receive
mode, when the first seven bits of the receive data
agree with the slave address that is set to SAR and the
eighth bit is 1, TRS is automatically set to 1.  If an
overrun error occurs in master mode with the clock
synchronous serial format, MST is cleared to 0 and
slave receive mode is entered.

Operating modes are described below according to
MST and TRS combination. When clocked synchronous
serial format is selected and MST is 1, clock is output.

00: Slave receive mode

01: Slave transmit mode

10: Master receive mode

11: Master transmit mode

3

2

1

0

CKS3

CKS2

CKS1

CKS0

0

0

0

0

R/W

R/W

R/W

R/W

Transfer Clock Select 3 to 0

In master mode, set these bits according to the
necessary transfer rate (see table 20.2, Transfer Rate).
In slave mode, these bits are used to secure the data
setup time in transmission mode. When CKS3 = 0, the
data setup time is 10 tcyc and when CKS3 = 1, the data
setup time is 20 tcyc.
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TDRE

TEND

ICDRS

ICDRR

[1] Clear TDRE after clearing
     TEND and TRS

 [2] Read ICDRR (dummy read)
 [3] Read ICDRR 

1

A

2 13 4 5 6 7 8 99

A

TRS

RDRF

SCL
(Master output)

SDA
(Master output)

SDA
(Slave output)

Bit 7

Master transmit mode Master receive mode

Bit 7Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

User
processing

Data 1

Data 1

Figure 20.7   Master Receive Mode Operation Timing (1)
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TDRE

TEND

ICDRS

ICDRR

1

A

2 13 4 5 6 7 8 99

A

TRS

ICDRT

SCL
(Master output)

Slave receive mode Slave transmit mode

SDA
(Master output)

SDA
(Slave output)

SCL
(Slave output)

Bit 7 Bit 7

Data 1

Data 1

Data 2 Data 3

Data 2

Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

[2] Write data to ICDRT (data 1) [2] Write data to ICDRT (data 2) [2] Write data to ICDRT (data 3)User
processing

Figure 20.9   Slave Transmit Mode Operation Timing (1)
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5. Bit-Manipulation Instructions

Mnemonic

O
p

er
an

d
 S

iz
e

Addressing Mode and
Instruction Length (bytes)

No. of
States*1

 Condition Code

  

I H N Z V C#x
x

R
n

@
E

R
n

@
(d

, E
R

n
)

@
–E

R
n

/@
E

R
n

+

@
aa

@
(d

, P
C

)

@
@

aa

—

BSET #xx:3, Rd

BSET #xx:3, @ERd

BSET #xx:3, @aa:8

BSET Rn, Rd

BSET Rn, @ERd

BSET Rn, @aa:8

BCLR #xx:3, Rd

BCLR #xx:3, @ERd

BCLR #xx:3, @aa:8

BCLR Rn, Rd

BCLR Rn, @ERd

BCLR Rn, @aa:8

BNOT #xx:3, Rd

BNOT #xx:3, @ERd

BNOT #xx:3, @aa:8

BNOT Rn, Rd

BNOT Rn, @ERd

BNOT Rn, @aa:8

BTST #xx:3, Rd

BTST #xx:3, @ERd

BTST #xx:3, @aa:8

BTST Rn, Rd

BTST Rn, @ERd

BTST Rn, @aa:8

BLD #xx:3, Rd

Operation

(#xx:3 of Rd8) ← 1

(#xx:3 of @ERd) ← 1

(#xx:3 of @aa:8) ← 1

(Rn8 of Rd8) ← 1

(Rn8 of @ERd) ← 1

(Rn8 of @aa:8) ← 1

(#xx:3 of Rd8) ← 0

(#xx:3 of @ERd) ← 0

(#xx:3 of @aa:8) ← 0

(Rn8 of Rd8) ← 0

(Rn8 of @ERd) ← 0

(Rn8 of @aa:8) ← 0

(#xx:3 of Rd8) ← 
¬ (#xx:3 of Rd8) 

(#xx:3 of @ERd) ← 
¬ (#xx:3 of @ERd)

(#xx:3 of @aa:8) ← 
¬ (#xx:3 of @aa:8)

(Rn8 of Rd8) ← 
¬ (Rn8 of Rd8)

(Rn8 of @ERd) ←
¬ (Rn8 of @ERd)

(Rn8 of @aa:8) ← 
¬ (Rn8 of @aa:8)

¬ (#xx:3 of Rd8) → Z

¬ (#xx:3 of @ERd) → Z

¬ (#xx:3 of @aa:8) → Z

¬ (Rn8 of @Rd8) → Z

¬ (Rn8 of @ERd) → Z

¬ (Rn8 of @aa:8) → Z

(#xx:3 of Rd8) → C

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

2

2

2

2

2

2

2

2

2
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4

4

4

4

4

4
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4
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—
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8

8
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8
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2

6

6

2

6

6

2

N
o
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A
d
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n
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↔
↔

↔
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↔
↔

↔

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—
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—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

BSET

BCLR

BNOT

BTST

BLD
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FENR.......................... 139, 470, 476, 482
FLMCR1..................... 136, 470, 476, 482
FLMCR2..................... 137, 470, 476, 482
FLPWCR .................... 139, 470, 476, 482
ICCR1......................... 424, 471, 477, 483
ICCR2......................... 427, 471, 477, 483
ICDRR........................ 436, 471, 477, 483
ICDRS ................................................ 436
ICDRT ........................ 436, 471, 477, 483
ICIER.......................... 431, 471, 477, 483
ICMR.......................... 429, 471, 477, 483
ICSR ........................... 433, 471, 477, 483
IEGR............................. 73, 474, 481, 486
IENR............................. 75, 474, 481, 486
INTM............................ 83, 474, 481, 486
IPR................................ 82, 471, 477, 483
IrCR ............................ 329, 472, 478, 484
IRR................................ 77, 475, 481, 486
IWPR ............................ 80, 475, 481, 486
LCR ............................ 403, 472, 478, 484
LCR2 .......................... 405, 472, 478, 484
LPCR .......................... 402, 472, 478, 484
LTRMR ...................... 407, 472, 478, 484
OCR............................ 218, 473, 479, 485
OSCCR ......................... 98, 473, 479, 485
PCR1........................... 158, 474, 480, 486
PCR3........................... 167, 474, 480, 486
PCR4........................... 172, 474, 480, 486
PCR5........................... 176, 474, 480, 486
PCR6........................... 180, 474, 480, 486
PCR7........................... 184, 474, 480, 486
PCR8........................... 186, 474, 480, 486
PCR9........................... 189, 474, 480, 486
PCRA.......................... 192, 474, 480, 486
PDR1 .......................... 158, 474, 480, 485
PDR3 .......................... 166, 474, 480, 485
PDR4 .......................... 171, 474, 480, 485
PDR5 .......................... 176, 474, 480, 485
PDR6 .......................... 180, 474, 480, 485
PDR7 .......................... 183, 474, 480, 485

PDR8........................... 186, 474, 480, 485
PDR9........................... 188, 474, 480, 485
PDRA.......................... 191, 474, 480, 485
PDRB .......................... 194, 474, 480, 485
PMR1 .......................... 159, 473, 479, 485
PMR3 .......................... 168, 473, 479, 485
PMR4 .......................... 173, 473, 479, 485
PMR5 .......................... 177, 473, 479, 485
PMR9 .......................... 189, 473, 479, 485
PMRB ......................... 195, 473, 479, 485
PUCR1 ........................ 159, 474, 480, 486
PUCR3 ........................ 167, 474, 480, 486
PUCR5 ........................ 177, 474, 480, 486
PUCR6 ........................ 181, 474, 480, 486
PWCR ......................... 380, 473, 480, 485
PWDR......................... 381, 473, 480, 485
RDR ............................ 310, 473, 479, 484
RHRDR....................... 204, 471, 477, 483
RMINDR..................... 203, 471, 477, 483
RSECDR..................... 203, 471, 477, 483
RSR.....................................................310
RTCCR1 ..................... 206, 471, 477, 483
RTCCR2 ..................... 207, 471, 477, 483
RTCCSR ..................... 208, 471, 477, 483
RTCFLG ..................... 209, 471, 477, 483
RWKDR...................... 205, 471, 477, 483
SAR............................. 435, 471, 477, 483
SCR3........................... 314, 472, 479, 484
SCR4........................... 361, 470, 476, 482
SCSR4......................... 364, 470, 476, 482
SMR ............................ 311, 472, 479, 484
SPCR........................... 327, 472, 478, 484
SSR ............................. 316, 473, 479, 484
SUB32CR ..................... 97, 471, 477, 483
SYSCR1...................... 110, 474, 480, 486
SYSCR2...................... 112, 474, 480, 486
TC ............................... 217, 473, 479, 485
TCNT.......................... 245, 470, 476, 482
TCR............................. 235, 470, 476, 482
TCRF .......................... 219, 473, 479, 485


