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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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4. List of Abbreviations and Acronyms

Abbreviation Full Form
ACIA Asynchronous Communication Interface Adapter
bps bits per second
CRC Cyclic Redundancy Check
DMA Direct Memory Access
DMAC Direct Memory Access Controller
GSM Global System for Mobile Communications
Hi-Z High Impedance
IEBus Inter Equipment bus
I/O Input/Output
IrDA Infrared Data Association
LSB Least Significant Bit
MSB Most Significant Bit
NC Non-Connection
PLL Phase Locked Loop
PWM Pulse Width Modulation
SFR Special Function Registers
SIM Subscriber Identity Module
UART Universal Asynchronous Receiver/Transmitter
VCO Voltage Controlled Oscillator

All trademarks and registered trademarks are the property of their respective owners.

IEBus is a registered trademark of NEC Electronics Corporation.
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A/D register 0 AD0 226

A/D register 1 AD1 226

A/D register 2 AD2 226

A/D register 3 AD3 226

A/D register 4 AD4 226

A/D register 5 AD5 226

A/D register 6 AD6 226

A/D register 7 AD7 226

A/D trigger control register                     ADTRGCON 225
A/D convert status register 0 ADSTAT0 226
A/D control register 2 ADCON2 224

A/D control register 0 ADCON0 224
A/D control register 1 ADCON1 224

Port P0 register P0 324
Port P1 register P1 324
Port P0 direction register PD0 323
Port P1 direction register PD1 323
Port P2 register P2 324
Port P3 register P3 324
Port P2 direction register PD2 323
Port P3 direction register PD3 323

Port P6 register P6 324
Port P7 register P7 324
Port P6 direction register PD6 323
Port P7 direction register PD7 323
Port P8 register P8 324
Port P9 register P9 324
Port P8 direction register PD8 323
Port P9 direction register PD9 323
Port P10 register P10 324

Port P10 direction register PD10 323

Pull-up control register 0 PUR0 325
Pull-up control register 1 PUR1 325
Pull-up control register 2 PUR2 325
Port control register PCR 326

Address Register Symbol Page
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03B516
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03B716

03B816

03B916

03BA16

03BB16

03BC16

03BD16

03BE16
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Count start flag TABSR

Clock prescaler reset flag CPSRF 105,118
One-shot start flag ONSF 105
Trigger select register TRGSR 105,132
Up-down flag UDF 104

Timer A0 register TA0 104

Timer A1 register TA1 104

Timer A2 register TA2 104

Timer A3 register TA3 104

Timer A4 register TA4 104

Timer B0 register TB0 118

Timer B1 register TB1 118

Timer B2 register TB2 118

Timer A0 mode register TA0MR 103
Timer A1 mode register TA1MR 133
Timer A2 mode register TA2MR 133
Timer A3 mode register TA3MR 103
Timer A4 mode register TA4MR 133
Timer B0 mode register TB0MR 117
Timer B1 mode register TB1MR 117
Timer B2 mode register TB2MR 133
Timer B2 special mode register TB2SC 131

UART0 transmit/receive mode register U0MR 175
UART0 bit rate generator U0BRG 174

UART0 transmit buffer register U0TB 174

UART0 transmit/receive control register 0 U0C0 176
UART0 transmit/receive control register 1 U0C1 177

UART0 receive buffer register U0RB 174

UART1 transmit/receive mode register U1MR 175
UART1 bit rate generator U1BRG 174

UART1 transmit buffer register U1TB 174

UART1 transmit/receive control register 0 U1C0 176
UART1 transmit/receive control register 1 U1C1 177

UART1 receive buffer register U1RB 174

UART transmit/receive control register 2 UCON 176

CRC snoop address register CRCSAR 314

CRC mode register CRCMR 314

DMA0 request cause select register DM0SL 93

DMA1 request cause select register DM1SL 94

CRC data register CRCD 314
  

CRC input register CRCIN 314

104, 118,
 132

Address Register Symbol Page

Quick Reference to Pages Classified by Address
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Figure 9.14  AIER Register, RMAD0 and RMAD1 Registers

• 2-byte op-code instruction
• 1-byte op-code instructions which are followed:
 ADD.B:S #IMM8,dest SUB.B:S #IMM8,dest AND.B:S #IMM8,dest
 OR.B:S #IMM8,dest MOV.B:S #IMM8,dest STZ.B #IMM8,dest
 STNZ.B #IMM8,dest STZX.B #IMM81,#IMM82,dest
 CMP.B:S #IMM8,dest PUSHM src POPM  dest
 JMPS #IMM8 JSRS #IMM8
 MOV.B:S #IMM,dest  (However, dest=A0 or A1)

Instructions other than the above

Instruction at the address indicated by the RMADi register
Value of the PC that is 
saved to the stack area

The address 
indicated by the 
RMADi register +2

The address 
indicated by the 
RMADi register +1

Value of the PC that is saved to the stack area : Refer to “Saving Registers”.
Op-code is an abbreviation of Operation Code.  It is a portion of instruction code.
Refer to Chapter 4 Instruction Code/Number of Cycles in M16C/60, M16C/20 Series Software Manual. Op-code is shown 
as a bold-framed figure directly below the Syntax.

Table 9.7  Relationship Between Address Match Interrupt Sources and Associated Registers

Address match interrupt sources Address match interrupt enable bit Address match interrupt register
Address match interrupt 0 AIER0 RMAD0
Address match interrupt 1 AIER1 RMAD1

Bit NameBit Symbol

Symbol Address  After Reset 
AIER 000916 XXXXXX002 

Address Match Interrupt Enable Register

 Function RW
Address match interrupt 0 
enable bit 

0 : Interrupt disabled
1 : Interrupt enabled

AIER0

Address match interrupt 1 
enable bit 

AIER1

Symbol Address  After Reset 
RMAD0 001216 to 001016 X0000016
RMAD1 001616 to 001416 X0000016

b7 b6 b5 b4 b3 b2 b1 b0

Address setting register for address match interrupt 

Function Setting Range

Address Match Interrupt Register i (i = 0 to 1)

0000016 to FFFFF16

0 : Interrupt disabled
1 : Interrupt enabled

b0 b7 b0b3
(b19) (b16)

b7 b0
(b15) (b8)

b7
(b23)

RW

RW

(b7-b2)

RW
RW

Nothing is assigned. If necessary, set to 0. 
When read, the content is undefined

Nothing is assigned. If necessary, set to 0. 
When read, the content is undefined

Table 9.6  PC Value Saved in Stack Area When Address Match Interrupt Request Is Acknowledged
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Figure 11.4  SAR0, SAR1, DAR0, DAR1, TCR0, and TCR1 Registers

b7 b0 b7 b0
(b8)(b15)

Function 

Set the transfer count minus 1. The written value is 
stored in the DMAi transfer counter reload register, 
and when the DMAE bit in the DMiCON register is 
set to 1 (DMA enabled) or the DMAi transfer 
counter underflows when the DMASL bit in the 
DMiCON register is 1 (repeat transfer), the value 
of the DMAi transfer counter reload register is 
transferred to the DMAi transfer counter.
When read, the DMAi transfer counter is read

Symbol Address  After Reset  
TCR0           002916, 002816 Undefined 
TCR1           003916, 003816 Undefined

DMAi Transfer Counter (i = 0, 1)

Setting Range

000016 to FFFF16

b7
(b23)

b3 b0 b7 b0 b7 b0
(b8)(b16)(b15)(b19)

Function RW

Set the source address of transfer

Symbol           Address  After Reset 
SAR0 002216 to 002016 Undefined 
SAR1 003216 to 003016 Undefined

DMAi Source Pointer (i = 0, 1) (1) 

Setting Range

0000016 to FFFFF16

Nothing is assigned. If necessary, set  0.  When read, the contents 
are 0

Symbol           Address  After Reset  
DAR0 002616 to 002416 Undefined 
DAR1 003616 to 003416 Undefined

b3 b0 b7 b0 b7 b0
(b8)(b15)(b16)(b19)

Function 

Set the destination address of transfer

DMAi Destination Pointer (i = 0, 1)(1) 

Setting Range

0000016 to FFFFF16

b7
(b23)

RW

RW

RW

RW

RW

NOTE:
     1.  If the DSD bit in the DMiCON register is 0 (fixed), this register can only be written to when the DMAE bit in the  
 DMiCON register is set to 0 (DMA disabled).
 If the DSD bit is set to 1 (forward direction), this register can be written to at any time. 
 If the DSD bit is set to 1 and the DMAE bit is set to 1 (DMA enabled), the DMAi forward address pointer can be            
 read from this register.  Otherwise, the value written to it can be read. 

Nothing is assigned. If necessary, set  0.  When read, the contents 
are 0

NOTE:
     1.  If the DAD bit in the DMiCON register is 0 (fixed), this register can only be written to when the DMAE bit in the  
 DMiCON register is set to 0 (DMA disabled).
 If the DAD bit is set to 1 (forward direction), this register can be written to at any time. 
 If the DAD bit is set to 1 and the DMAE bit is set to 1 (DMA enabled), the DMAi forward address pointer can be  
 read from this register.  Otherwise, the value written to it can be read. 
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Figure 12.30 TB2SC Register

0: Three-phase output forcible cutoff by SD pin input 
(high impedance) disabled

1: Three-phase output forcible cutoff by SD pin input 
(high impedance) enabled

NOTES:
1. When "L" is applied to the SD pin, INV03 bit is changed to 0 at the same time.
2. The value of the port register and the port direction register becomes effective.
3. When SD function is not used, set to 0 (Input) in PD85 and pullup to "H" in SD pin from outside.
4. To leave the high-impedance state and restart the three-phase PWM signal output after the three-phase PWM signal 

output forced cutoff, set the IVPCR1 bit to 0 after the SD pin input level becomes high (“H”).

IVPCR1 bit Status of U/V/W pins RemarksSD pin inputs

1
(Three-phase output

forcrible cutoff enable)

0
(Three-phase output

forcrible cutoff disable)

H

L

H

L

High impedance

Peripheral input/output
 or input/output port

Peripheral input/output
 or input/output port

Peripheral input/output
 or input/output port

Three-phase output
forcrible cutoff(1)

IVPCR1 bit Status of U/V/W pins RemarksSD pin inputs(3)

1
(Three-phase output

forcrible cutoff enable)

0
(Three-phase output

forcrible cutoff disable)

H

L(1)

H

L(1)

High impedance(4) Three-phase output
forcrible cutoff

Input/output port(2)

Three-phase PWM output

Three-phase PWM output

The effect of SD pin input is below.
1.Case of INV03 = 1(Three-phase motor control timer output enabled)

PWCON

Symbol Address After Reset
TB2SC 039E16 X00000002

Timer B2 reload timing
switch bit 

Timer B2 Special Mode Register (1)

Bit Name FunctionBit Symbol

b7 b6 b5 b4 b3 b2 b1 b0

IVPCR1 Three-phase output port 
SD control bit 1

RW

RW

RW

Nothing is assigned. If necessary, set to 0.
When read, the content is 0.(b7)

TB2SEL Trigger select bit 0: TB2 interrupt
1: Underflow of TB2 interrupt 
    generation frequency setting counter [ICTB2]

RW

RW

TB0EN Timer B0 operation mode
select bit

0: Other than A/D trigger mode
1: A/D trigger mode RW

TB1EN Timer B1 operation mode
select bit 

0: Other than A/D trigger mode
1: A/D trigger mode RW

(2)

(3, 4, 7)

(5)

(5)

(6)

(b6-b5) Reserved bits Set to 0

00

NOTES:
1. Write to this register after setting the PRC1 bit in the PRCR register to 1 (write enabled).
2. If the INV11 bit is 0 (three-phase mode 0) or the INV06 bit is 1  (triangular wave modulation mode), set this bit to 0 (timer 

B2 underflow). 
3. When setting the IVPCR1 bit to 1 (three-phase output forcible cutoff by SD pin input enabled), Set the PD85 bit to 0 (= input 

mode).
4. Related pins are U(P80), U(P81), V(P72), V(P73), W(P74), W(P75). When a high-level ("H") signal is applied to the SD pin 

and set the IVPCR1 bit to 0 after forcible cutoff, pins U, U, V, V, W, and W are exit from the high-impedance state. If a low-
level (“L”) signal is applied to the SD pin, three-phase motor control timer output will be disabled (INV03=0). At this time, 
when the IVPCR1 bit is 0, pins U, U, V, V, W, and W become programmable I/O ports. When the IVPCR1 bit is set to 1, 
pins U, U, V, V, W, and W are placed in a high-impedance state regardless of which function of those pins is used.

5. When this bit is used in delayed trigger mode 0, set bits TB0EN and TB1EN to 1 (A/D trigger mode).
6. When setting the TB2SEL bit to 1 (underflow of TB2 interrupt generation frequency setting counter[ICTB2]), set the INV02 

bit to 1 (three-phase motor control timer function).
7. Refer to "19.6 Digital Debounce Function" for the SD input.

NOTE:
1. The three-phase output forcrible cutoff function becomes effective if the INPCR1 bit is set to 1 (three-phase output 

forcrible cutoff function enable) even when the INV03 bit is 0 (three-phase motor control timer output disalbe)

2.Case of INV03 = 0(Three-phase motor control timer output disabled)

0: Timer B2 underflow
1: Timer A output at odd-numbered 
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Figure 13.20  Time Measurement Function (2)

2. No interrupt is generated if the MCU receives a trigger signal when the G1IRj bit is set to 1.

1. Bits in the G1IR register.
2. Input pulse applied to the INPC1j pin requires 1.5 fBT1 clock cycles or more. 

n-2 n-1 n n+1 n+2 n+3 n+4 n+5 n+6 n+7 n+8 n+9 n+10 n+11 n+12 n+13 n+14

n n +5 n+8

n-2 n-1 n n+1 n+2 n+3 n+4 n+5 n+6 n+7 n+8 n+9 n+10 n+11 n+12 n+13 n+14

n n+2 n+5 n+8 n+12

Delayed by 1 clock

fBT1  

Base timer 

INPC1j pin input or 
trigger signal after 
passing the digital 
filter 

G1TMj register

(a) When selecting the rising edge as a timer measurement trigger
      (Bits CTS1 and CTS0 in the G1TMCRj register (j=0 to 7)=012)

G1IRj bit (1) 
write 0 by program if setting to 0 

NOTES : 

.

 

      (2)

(b) When selecting both edges as a timer measurement trigger
      (Bits CTS1 and CTS0 = 112)

Maximum 3.5 f1 or f2 or fBT1 
clock cycles (1)

(c) Trigger signal when using digital filter
      (Bits DF1 to DF0 in the G1TMCRj register =102 or 112)

Signals, which do not match 3 
times, are stripped off

fBT1

Base timer

 INPC1j pin input or
trigger signal after 
passing the digital 
filter 

G1TMj register (2)

G1IRj bit (1)

f1 or f2 or fBT1 (1) 

INPC1j pin

Trigger signal after 
passing the digital 
filter  

NOTES : 

.
1. Bits in the G1IR register.

However, the value of the G1TMj register is updated.

NOTE:
     1. fBT1 when bits DF1 to DF0 are set to 102, and f1 or f2 when set to 112. 

  

 

The trigger signal is delayed
by the digital filter

write 0 by program
if setting to 0 
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14.1.1.4 Continuous receive mode

When the UiRRM bit (i=0 to 2) is set to 1 (continuous receive mode), the TI bit in the UiC1 register is
set to 0 (data present in the UiTB register) by reading the UiRB register. In this case, i.e., UiRRM bit is
set to 1, do not write dummy data to the UiTB register in a program. The U0RRM and U1RRM bits are
the bit 2 and bit 3 in the UCON register, respectively, and the U2RRM bit is the bit 5 in the U2C1
register.

14.1.1.5 Serial data logic switch function (UART2)

When the U2LCH bit in the U2C1 register is set to 1 (reverse), the data written to the U2TB register
has its logic reversed before being transmitted.  Similarly, the received data has its logic reversed
when read from the U2RB register.  Figure 14.13 shows serial data logic.

Figure 14.13 Serial data logic switch timing

14.1.1.6 Transfer clock output from multiple pins function (UART1)

The CLKMD1 to CLKMD0 bits in the UCON  register can choose one from two transfer clock output
pins. (See Figure 14.14) This function is valid when the internal clock is selected for UART1.

Figure 14.14 Transfer Clock Output From Multiple Pins

D0 D1 D2 D3 D4 D5 D6 D7

Transfer clock

TxD2
(no reverse)

“H”

“L”

“H”

“L”

TxD2
(reverse) D0 D1 D2 D3 D4 D5 D6 D7

“H”

“L”

(1) When the U2LCH bit in the U2C1 register is set to 0 (no reverse)

Transfer clock
“H”

“L”

(2) When the U2LCH bit in the U2C1 register is set to 1 (reverse)

NOTE:     
1. This applies to the case where the CKPOL bit in the U2C0 register is set to 0 (transmit data 

output at the falling edge and the receive data taken in at the rising edge of the transfer 
clock) and the UFORM bit is set to 0 (LSB first).

MCU

TXD1 (P67)

CLKS1 (P64)

CLK1 (P65) IN

CLK

IN

CLK

 

Transfer enabled 
when the CLKMD0 
bit in the UCON 
register is set to 0

Transfer enabled 
when the CLKMD0 
bit in the UCON 
register is set to 1

NOTES:
1. This applies to the case where the CKDIR bit in the U1MRregister is set to 0 (internal clock)  and 

the CLKMD1 bit in the UCON register is set to 1 (transfer clock output from multiple pins).         
2. This applies to the case where U1MAP bit in PACR register is set to 0 (P67 to P64).
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16.5.7  Bit 6: Communication Mode Select Bit (Transfer Direction Select Bit: TRX)
This TRX bit decides a transfer direction for data communication.  When the TRX bit is set to 0, receive
mode is entered and data is received from a transmit device.  When the TRX bit is set to 1, transmit mode
is entered, and address data and control data are output to the SDAMM, synchronized with a clock gener-
ated in the SCLMM.
The TRX bit is set to 1 automatically in the following condition:
  •In slave mode, when the ALS in the S1D0 register to 0(addressing format),  the AAS flag is set to

___

   1 (address match) after the address data is received, and the received R/W bit is set to 1
The TRX bit is set to 0 in one of the following conditions:
  •When an arbitration lost is detected
  •When a STOP condition is detected
  •When a START condition is detected
  •When a START condition is disabled by the START condition duplicate protect function (1)

  •When the MST bit in the S10 register is set to 0(slave mode) and a start condition is detected
  •When the MST bit is set to 0 and the ACK non-return is detected
  •When the ES0 bit is set to 0(I2C bus interface disabled)
  •When the IHR bit in the S1D0 register is set to 1(reset)

16.5.8  Bit 7: Communication mode select bit (master/slave select bit: MST)

The MST bit selects either master mode or slave mode for data communication. When the MST bit is set
to 0, slave mode is entered and the START/STOP condition generated by a master device are received.
The data communication is synchronized with the clock generted by the master.  When the MST bit is set
to 1, master mode is entered and the START/STOP condition is generated.
Additionally, clocks required for the data communication are generated on the SCLMM.
The MST bit is set to 0 in one of the following conditions.

•After 1-byte data of a master whose arbtration is lost if arbitration lost is detected
•When a STOP condition is detected
•When a START condition is detected
•When a start condition is disabled by the START condition duplicate protect function (1)

•When the IHR bit in the S1D0 register is set to 1(reset)
•When the ES0 bit is set to 0(I2C bus interface disabled)

     NOTE:
         1. START condition duplicate protect function:

   When the START condition is generated, after confirming that the BB flag in the S1D0 register is
set to 0 (bus free), all the MST, TRX and BB flags are set to 1 at the same time.  However, if the
BB flag is set to 1 immediately after the BB flag setting is confirmed because a START condition
is generated by other master device, bits MST and TRX cannot be written.  The duplicate protect
function is valid from the rising edge of the BB flag until slave address is received.  Refer to 16.9

START Condition Generation Method for details.
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Figure 17.12  C0CONR Register

17.1.3.7 C0CONR Register

Figure 17.12 shows the C0CONR register.

C0CONR

b7 b6 b5 b4 b3 b2 b1 b0

Bit symbol Bit name Function

0: One time sampling
1: Three times sampling

 

0  0  0  0: Divide-by-1 of fCAN
0  0  0  1: Divide-by-2 of fCAN
0  0  1  0: Divide-by-3 of fCAN

1  1  1  0: Divide-by-15 of fCAN
1  1  1  1: Divide-by-16 of fCAN (1)

  .....

0  0  0: 1Tq
0  0  1: 2Tq
0  1  0: 2Tq

1  1  0: 7Tq
1  1  1: 8Tq                        

(b15)  (b8)
b7 b6 b5 b4 b3 b2 b1 b0

Bit symbol Bit name Function RW

RW

RW

RW

Phase buffer
segment 1
control bits

Phase buffer 
segment 2 
control bits

Resynchronization
jump width 
control bits 

  .....

CAN0 Configuration Register(2)

C0CONR

b3 b2 b1 b0   

b7 b6 b5    

b2 b1b0  

b5 b4 b3  

b7 b6 

021A16

NOTES:
     1. fCAN serves for the CAN clock.  The period is decided by configuration of the CCLKi bits (i = 0 to 2) in the CCLKR register.
     2. Set the C0CONR register only when the CAN module is in CAN reset / initialization mode.

Symbol Address

Symbol Address

Prescaler division
ratio select bits

Propagation time
segment control bits 

RW

RW

RW

RW

  .....
  .....

021B16

0 0 0: Do not set
0 0 1: 2Tq
0 1 0: 3Tq

1 1 0: 7Tq
1 1 1: 8Tq

0 0 0: Do not set
0 0 1: 2Tq
0 1 0: 3Tq

1 1 0: 7Tq
1 1 1: 8Tq

0  0: 1Tq
0  1: 2Tq
1  0: 3Tq
1  1: 4Tq

After reset
Undefined

After Reset
Undefined

BRP

SAM

PTS

PBS1

PBS2

SJW

Sampling control bit 
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Figure 19.5   I/O Pins

CNVSS

CNVSS signal input

RESET
RESET signal input

(1)

(1)

NOTE:
     1.                       symbolizes a parasitic diode.

  Make sure the input voltage on each port will not exceed Vcc.
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00FFFF16

Block B :2K bytes  (2)00F00016

 4K bytes  (4)
0FF00016

0FFFFF16

Boot ROM area

0FE00016

0FC00016

0FDFFF16

0F800016
Block 2 : 16K bytes

0FBFFF16

0F7FFF16

0F000016
0EFFFF16

0FFFFF16

User ROM area

0E800016

Block A :2K bytes  (2)

Block 2 : 16K bytes  (5)

Block 4 : 32K bytes  (5)

Block 3 : 32K bytes  (5)

Block 1 : 8K bytes  (3)

Block 0 : 8K bytes  (3)

00F7FF16
00F80016

NOTES:
1. To specify a block, use the maximum even address in the block.
2. Blocks A and B are enabled for use when the PM10 bit in the PM1 

register is set to 1. 
3. Blocks 0 and 1 are enabled for programs and erasure when the 

FMR02 bit in the FMR0 register is set to 1 and the FMR16 bit in the 
FMR1 register is set to 1. (CPU rewrite mode only)

4. The Boot ROM area is reserved. Do not rewrite.
5. Blocks 2 to 4 are enabled for programs and erasure when the 

FMR16 bit in the FMR1 register is set to 1. (CPU rewrite mode 
only)

(Data space)

(Program space)

Figure 20.2 Flash Memory Block Diagram (ROM capacity 96 Kbytes)
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00FFFF16

Block B :2K bytes(2)00F00016

 4K bytes (Note 4)
0FF00016

0FFFFF16

Boot ROM area

0FE00016

0FC00016

0FDFFF16

0F800016
Block 2 : 16K bytes

0FBFFF16

0F7FFF16

0F000016
0EFFFF16

0FFFFF16

User ROM area

0E800016

Block A :2K bytes(2)

Block 2 : 16K bytes (5)

Block 4 : 32K bytes (5)

Block 3 : 32K bytes (5)

Block 1 : 8K bytes(3)

Block 0 : 8K bytes (3)

00F7FF16
00F80016

0E7FFF16

0E000016

Block 5 : 32K bytes(5)

NOTES:
1. To specify a block, use the maximum even address 

in the block.
2. Blocks A and B are enabled to use when the PM10 

bit in the PM1 register is set to 1. 
3. Blocks 0 and 1 are enabled for programs and 

erases when the FMR02 bit in the FMR0 register is 
set to 1 and the FMR16 bit in the FMR1 register is 
set to 1. (CPU rewrite mode only)

4. The boot ROM area is reserved. Do not access.
5. Blocks 2 to 5 are enabled for programs and erases 

when the FMR16 bit in the FMR1 register is set to 
1. (CPU rewrite mode only)

(Data space)

(Program space)

Figure 20.3 Flash Memory Block Diagram (ROM capacity 128 Kbytes)
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Table 20.8 Pin Descriptions (Flash Memory Standard Serial I/O Mode)

NOTES:
___________

     1. When using standard serial I/O mode 1, to input “H” to the TxD pin is necessary while the RESET pin is held “L”.
Therefore, connect this pin to VCC via a resistor. Adjust the pull-up resistor value on a system not to affect a data
transfer after reset, because this pin changes to a data-output pin

     2. Set the following, either or both._____

     -Connect the CE pin to VCC.
_____

     -Connect the RP pin to VSS and P16 pin to VCC.

Pin Descriptio
n

VCC,VSS Apply the voltage guaranteed for Program and Erase to Vcc pin and 0 
V to Vss pin.

CNVSS Connect to Vcc pin.

RESET

XIN Connect a ceramic resonator or crystal oscillator between XIN and 
XOUT pins. To input an externally generated clock, input it to XIN pin 
and open XOUT pin.XOUT

AVCC, AVSS

VREF

Connect AVss to Vss and AVcc to Vcc, respectively.

Enter the reference voltage for AD conversion.

P00 to P07 Input “H” or “L” signal or leave open.

P10 to P15, P17 Input “H” or “L” signal or leave open.

P30 to P37 Input "H" or “L” level signal or leave open.

P60 to P63 Input "H" or “L” level signal or leave open.

P64 Standard serial I/O mode 1: BUSY signal output pin
Standard serial I/O mode 2: Monitor signal output pin for boot program 

      operation check

P65

P66 Serial data input pin

P67 Serial data output pin

P70 to P77 Input “H” or “L” signal or leave open.

P80 to P84,
P87

Input “H” or “L” signal or leave open.

P90 to P92,
P95 to P97 Input “H” or “L” signal or leave open.

Name 

Power input

CNVS
S

Reset input

Clock input

Clock output

Analog power supply input

Reference voltage input

Input port P0

Input port P1

Input port P3

Input port P6

BUSY output

SCLK input

RxD input

TxD output

Input port P7

Input port P8

Input port P9

I/O

I

I

I

O

I

I

I

I

I

O

I

I

O

I

I

I

P100 to P107 Input “H” or “L” signal or leave open.Input port P10 I

P85 RP input I Connect this pin to Vss while RESET pin is “L”.  (2)

Standard serial I/O mode 1: Serial clock input pin
Standard serial I/O mode 2: Input “L”.

Reset input pin. While RESET pin is “L”, wait for td(ROC).

 (1)

P20 to P27 Input port P2 Input "H" or “L” level signal or leave open.I

P86 CE input I Connect this pin to Vcc while RESET pin is “L”.  (2)

P16 Input port P1 I Connect this pin to Vcc while RESET pin is “L”.   (2)

P93

Input “H” or “L” signal or leave open.

Input port P93

I

“H” signal  is output for specific time. Input “H” signal or leave open.I/O

T-ver./V-ver.

Normal-ver.
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Table 21.2  Recommended Operating Conditions (Note 1)

lobmyS retemaraP
dradnatS

tinU
.niM .pyT .xaM

V CC egatloVylppuS 7.2 5.5 V
VA CC egatloVylppuSgolanA V CC V

V SS egatloVylppuS 0 V
VA SS egatloVylppuSgolanA 0 V

V HI )"H"(hgiHtupnI
egatloV

0P 0 0Pot 7 1P, 0 1Pot 7 2P, 0 2Pot 7 3P, 0 3Pot 7 6P, 0 6Pot 7,
7P 0 7Pot 7 8P, 0 8Pot 7 9P, 0 9Pot 3 9P, 5 9Pot 7 01P, 0 01Pot 7

V7.0 CC V CC V

SSVNC,TESER,NIX V8.0 CC V CC V

ADS MM LCS, MM
InehW 2 detcelessileveltupnisubC V7.0 CC V CC V

detcelessileveltupniSUBMSnehW 4.1 V CC V
V LI )"L"(woLtupnI

egatloV
0P 0 0Pot 7 1P, 0 1Pot 7 2P, 0 2Pot 7 3P, 0 3Pot 7 6P, 0 6Pot 7,
7P 0 7Pot 7 8P, 0 8Pot 7 9P, 0 9Pot 3 9P, 5 9Pot 7 01P, 0 01Pot 7

0 V3.0 CC V

SSVNC,TESER,NIX 0 V2.0 CC V

ADS MM LCS, MM
InehW 2 detcelessileveltupnisubC 0 3.0 V CC V

detcelessileveltupniSUBMSnehW 0 6.0 V
I )kaep(HO hgiHtuptuOkaeP

tnerruC)"H"(
0P 0 0Pot 7 1P, 0 1Pot 7 2P, 0 2Pot 7 3P, 0 3Pot 7 6P, 0 6Pot 7,
7P 0 7Pot 7 8P, 0 8Pot 7 9P, 0 9Pot 3 9P, 5 9Pot 7 01P, 0 01Pot 7

0.01- Am

I )gva(HO tuptuOegarevA
tnerruC)"H"(hgiH

0P 0 0Pot 7 1P, 0 1Pot 7 2P, 0 2Pot 7 3P, 0 3Pot 7 6P, 0 6Pot 7,
7P 0 7Pot 7 8P, 0 8Pot 7 9P, 0 9Pot 3 9P, 5 9Pot 7 01P, 0 01Pot 7

0.5- Am

I )kaep(LO woLtuptuOkaeP
tnerruC)"L"(

0P 0 0Pot 7 1P, 0 1Pot 7 2P, 0 2Pot 7 3P, 0 3Pot 7 6P, 0 6Pot 7,
7P 0 7Pot 7 8P, 0 8Pot 7 9P, 0 9Pot 3 9P, 5 9Pot 7 01P, 0 01Pot 7

0.01 Am

I )gva(LO tuptuOegarevA
tnerruC)"L"(woL

0P 0 0Pot 7 1P, 0 1Pot 7 2P, 0 2Pot 7 3P, 0 3Pot 7 6P, 0 6Pot 7,
7P 0 7Pot 7 8P, 0 8Pot 7 9P, 0 9Pot 3 9P, 5 9Pot 7 01P, 0 01Pot 7

0.5 Am

X(f NI ) ycneuqerFnoitallicsOtupnIkcolCniaM )4( V CC V5.5ot0.3= 0 02 zHM
V CC V0.3ot7.2= 0 VX33 CC 08- zHM

X(f NIC ) ycneuqerFnoitallicsOkcolCbuS 867.23 05 zHk
f1 )COR( 1ycneuqerFrotallicsOpihc-nO 5.0 1 2 zHM

)COR(2f 2ycneuqerFrotallicsOpihc-nO 1 2 4 zHM
)COR(3f 3ycneuqerFrotallicsOpihc-nO 8 61 62 zHM

)LLP(f ycneuqerFnoitallicsOkcolCLLP )4( V CC V5.5ot0.3= 01 02 zHM
V CC V0.3ot7.2= 01 VX33 CC 08- zHM

)KLCB(f ycneuqerFkcolCnoitarepOUPC 0 02 zHM
t US )LLP( rezisehtnySycneuqerFLLPezilibatSotemiTtiaW V CC V0.5= 02 sm

V CC V0.3= 05 sm
:SETON

VotdecnerefeR.1 CC .deificepsesiwrehtosselnuC°58ot04-/C°58ot02-=rpoTtaV5.5ot7.2=
.sm001nihtiweulavnaemehtsitnerructuptuonaemehT.2

IlatotehT.3 )kaep(LO IlatotehT.sselroAm08ebtsumstropllarof )kaep(HO .sselroAm08-ebtsumstropllarof
.egatlovylppusdnaycneuqerfnoitallicsokcolcLLP,ycneuqerfnoitallicsokcolcniamgnomapihsnoitaleR.4

Main clock input oscillation frequency

f(X
IN

) o
pe

ra
tin

g 
m

ax
im

um
 fr

eq
ue

nc
y 

[M
H

Z]

VCC[V] (main clock: no division)

PLL clock oscillation frequency 

f(P
LL

) o
pe

ra
tin

g 
m

ax
im

um
 fr

eq
ue

nc
y 

[M
H

Z]

VCC[V] (PLL clock oscillation)

AAAAA
AAAAA
AAAAA
AAAAA
AAAAA
AAAAA20.0

0.0
5.53.0

10.0

2.7

33.3 x VCC-80 MHZ

20.0

0.0
5.5

10.0

2.7 3.0

33.3 x VCC-80 MHZ

AAAAA
AAAAA
AAAAA
AAAAA



21. Electrical Characteristics (Normal-version)puorG92/C61M

page 369 854fo7002,03.raM21.1.veR
2110-1010B90JER

Table 21.4  Flash Memory Version Electrical Characteristics (1)  for 100/1000 E/W cycle products

     [Program Space and Data Space in U3 and U5: Program Space in U7 and U9]

Table 21.5  Flash Memory Version Electrical Characteristics (6)  10000 E/W cycle products (Option)

[Data Space in U7 and U9(7)]

Erase suspend 
request

(interrupt request)

FMR46

td(SR-ES)

lobmyS retemaraP
dradnatS

tinU
.niM .pyT )2( .xaM

- ecnarudnEesarEdnamargorP )3( 0001/001 )11,4( selcyc
- V(emiTmargorPdroW CC 52=rpoT,V0.5= C° ) 57 006 µs

- emiTesarEkcolB
V( CC 52=rpoT,V0.5= C° )

kcolBetybK-2 2.0 9 s
kcolBetybK-8 4.0 9 s
kcolBetybK-61 7.0 9 s
kcolBetybK-23 2.1 9 s

)SE-RS(dt dnepsuSesarEdnatseuqeRdnepsuSneewtebnoitaruD 8 sm
t SP tiucriCyromeMhsalFezilibatSotemiTtiaW 51 µs

- emiTdloHataD )5( 02 sraey

lobmyS retemaraP
dradnatS

tinU
.niM .pyT )2( .xaM

- ecnarudnEesarEdnamargorP )9,8,3( 00001 )01,4( selcyc
- V(emiTmargorPdroW CC 52=rpoT,V0.5= C° ) 001 µs

- emiTesarEkcolB V( CC 52=rpoT,V0.5= C° )
)kcolbetybK-2(

3.0 s

)SE-RS(dt dnepsuSesarEdnatseuqeRdnepsuSneewtebnoitaruD 8 sm
t SP tiucriCyromeMhsalFezilibatSotemiTtiaW 51 µs

- emiTdloHataD )5( 02 sraey
:SETON

VotdecnerefeR.1 CC °06ot0=rpoTtaV5.5ot7.2= .deificepsesiwrehtosselnu,)ecapsmargorp(C
V.2 CC T;V0.5= rpo C°52=

.kcolbrepselcycesare-margorpforebmunsadenifedsiecnarudneesarednamargorP.3
siecnarudneesarednamargorpfI n (elcyc n demmargorpdnadesareebnackcolbhcae,)00001,0001,001= n

.selcyc
,semit420,1sserddahcaeotataddrow-enognimmargorpretfadesaresiAkcolbetybK-2afi,elpmaxeroF

nahteromsserddaemasehtotdemmargorpebtonnacataD.ecnarudneesarednamargorpenosastnuocsiht
.)detibihorpetirwer(.kcolbehtgnisaretuohtiwecno

.)deetnaraugeraeulavmuminimot1(deetnarugsinoitarepohcihwrofselcycW/EforebmuN.4
T.5 rpo C°55=

VotdecnerefeR.6 CC TtaV5.5ot7.2= rpo .eificepsesiwrehtosselnu)9U(C°58ot02-/)7U(C°58ot04-=
.7 5.12elbaT .selcyc000,1nahteromsiecnarudneesarednamargorpnehw9Udna7Uniecapsatadrofseilppa

esu,esiwrehtO 4.12elbaT .
,setirwersuoremungniriuqersmetsyshtiwgnikrownehwecnarudneesarednamargorpforebmunehtecuderoT.8

sesserddaelbissopllaretfaylnokcolbesarE.etirwerfodaetsnikcolbehtnihtiwsesserddadrowdesunuotetirw
.yrassecensemocebesareerofebmumixamsemit821nettirwebnacmargorpdrow-8na,elpmaxeroF.desuera

sitI.ycneiciffeevorpmioslalliwBkcolbdnaAkcolbneewteberusaresemitforebmunlauqenagniniatniaM
.erusareforebmunehttimilotdnakcolbrepdemrofreperusareforebmunlatotehtkcartotdednemmocer

esarekcolbdnadnammocretsigersutatsraelcehtetucexe,esarekcolbgniruddetarenegsirorreesarenafI.9
.detarenegtonsirorreesarenalitnusemit3tsaeltadnammoc

nitib71RMFehtgnittesybsseccakcolbrepetatstiawenotes,setirwersemit001nahteromgnitucexenehW.01
ebnacetatstiaw,MARlanretnidnaskcolbrehtollaotgnisseccanehW.)etatstiaw(1ot1retsiger1RMFeht

.eulavgnittestib71RMFehtfosseldrager,tib71MPehtybtes
selcyc000,1;5Udna3Uniecapsataddnaecapsmargorprofselcyc001siecnarudneesarednamargorpehT.11

.9Udna7Uniecapsmargorprof
rofrotubirtsidtcudorp.proCygolonhceTsaseneRdezirohtuanaro.proCygolonhceTsaseneRtcatnocesaelP.21

.etareruliafW/Eehtnosliatedrehtruf
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VCC = 5V

Figure 21.8  Timing Diagram (2)

tsu(D–C)

CLKi

TxDi

RxDi

tc(CK)

tw(CKH)

tw(CKL)

tw(INL)

tw(INH)

td(C–Q) th(C–D)

th(C–Q)

INTi input

tBUF

tHD:STA tHD:DTA

tLOW tR tF

tHIGH tsu:DAT tsu:STA

tHD:STA tsu:STO

SCL p S Sr p

SDA

Figure 21.9  Timing Diagram (3)

VCC = 5V
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22.11 CAN Module
22.11.1 Reading C0STR Register

The CAN module on the M16C/29 Group updates the status of the C0STR register in a certain period.
When the CPU and the CAN module access to the C0STR register at the same time,  the CPU has the
access priority; the access from the CAN module is disabled. Consequently, when the updating period of
the CAN module matches the access period from the CPU, the status of the CAN module cannot be
updated. (See Figure 22.5)
Accordingly, be careful about the following points so that the access period from the CPU should not
match the updating period of the CAN module:

(1) There should be a wait time of 3fCAN or longer (see Table 22.2) before the CPU reads the C0STR
      register. (See Figure 22.6)
(2) When the CPU polls the C0STR register, the polling period must be 3fCAN or longer. (See Figure

     22.7)

Table 22.2  CAN Module Status Updating Period
3fCAN period = 3 ✕  XIN (Original oscillation period) ✕  Division value of the CAN clock (CCLK)

(Example 1) Condition XIN 16 MHz CCLK: Divided by 1 3fCAN period = 3 ✕  62.5 ns ✕  1 = 187.5 ns
(Example 2) Condition XIN 16 MHz CCLK: Divided by 2 3fCAN period = 3 ✕  62.5 ns ✕  2 = 375 ns
(Example 3) Condition XIN 16 MHz CCLK: Divided by 4 3fCAN period = 3 ✕  62.5 ns ✕  4 = 750 ns
(Example 4) Condition XIN 16 MHz CCLK: Divided by 8 3fCAN period = 3 ✕  62.5 ns ✕  8 = 1.5 µs
(Example 5) Condition XIN 16 MHz CCLK: Divided by 16 3fCAN period = 3 ✕  62.5 ns ✕  16 = 3 µs
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22.17 Instruction for a Device Use
When handling a device, extra attention is necessary to prevent it from crashing during the electrostatic
discharge period.
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