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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

Details

Product Status Not For New Designs

Core Processor M16C/60

Core Size 16-Bit

Speed 20MHz

Connectivity CANbus, I²C, IEBus, SIO, UART/USART

Peripherals DMA, POR, PWM, Voltage Detect, WDT

Number of I/O 71

Program Memory Size 128KB (128K x 8)

Program Memory Type FLASH

EEPROM Size 4K x 8

RAM Size 12K x 8

Voltage - Supply (Vcc/Vdd) 2.7V ~ 5.5V

Data Converters A/D 27x10b

Oscillator Type Internal

Operating Temperature -20°C ~ 85°C (TA)

Mounting Type Surface Mount

Package / Case 80-LQFP

Supplier Device Package 80-LQFP (12x12)

Purchase URL https://www.e-xfl.com/product-detail/renesas-electronics-america/m30290fchp-u9a

Email: info@E-XFL.COM Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong

https://www.e-xfl.com/product/pdf/m30290fchp-u9a-4415956
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers


3. MemorypuorG92/C61M

page 23 854fo7002,03.raM21.1.veR
2110-1010B90JER

3. Memory
Figure 3.1 is a memory map of the M16C/29 Group. M16C/29 Group provides 1-Mbyte address space from
addresses 0000016 to FFFFF16. The internal ROM is allocated lower addresses beginning with address
FFFFF16. For example, 64-Kbytes internal ROM is allocated addresses F000016 to FFFFF16.
Two 2-Kbyte internal ROM areas, block A and block B, are available in the flash memory version. The
blocks are allocated addresses F00016 to FFFF16.
The fixed interrupt vector tables are allocated addresses FFFDC16 to FFFFF16. It stores the starting ad-
dress of each interrupt routine. See the section on interrupts for details.
The internal RAM is allocated higher addresses beginning with address 0040016. For example, 4-Kbytes
internal RAM is allocated addresses 0040016 to 013FF16. Besides sotring data, it becomes stacks when the
subroutines is called or an interrupt is acknowledged.
SFR, consisting of control registers for peripheral functions such as I/O port, A/D converter, serial I/O,
timers is allocated addresses 0000016 to 003FF16. All blank spaces within SFR are reserved and cannot be
accessed by users.
The special page vector table is allocated to the addresses FFE0016 to FFFDB16. This vector is used by the
JMPS or JSRS instruction. For details, refer to the M16C/60 and M16C/20 Series Software Manual.

Figure 3.1  Memory Map

0000016

XXXXX16                                                                                        

FFFFF16                                                                 

0040016                                                                           

YYYYY16 

Internal ROM(2)

(program space)

SFR Area

Internal RAM
FFE0016  

FFFDC16

FFFFF16  

Undefined Instruction
Overflow

BRK Instruction
Address Match

Single Step
Watchdog Timer

Reset

Special Page
Vector Table

DBC

Reserved Space

Internal ROM
(data space)

Reserved Space

0F00016                                                                           

 XXXXX16 YYYYY16

Internal RAM area Internal ROM area

Memory size

013FF16

023FF16

F0000164 Kbytes 64 Kbytes

Memory size

E80001696 Kbytes

NOTES:
     1. The block A (2K bytes) and block B (2K bytes) are shown (only flash memory).
     2. Do not write to the internal ROM area in Mask ROM ver..

(1)

0FFFF16                                                                           

NMI

033FF16

8 Kbytes

E000016128 Kbytes12 Kbytes
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Figure 11.3  DM1SL Register, DM0CON Register, and DM1CON Registers

DMAi Control Register(i=0,1)

Symbol   Address After Reset  
DM0CON 002C16  00000X002
DM1CON 003C16  00000X002

Bit Name FunctionBit Symbol

Transfer unit bit select bit

b7 b6 b5 b4 b3 b2 b1 b0

0: 16 bits
1: 8 bits

DMBIT 

DMASL

DMAS

DMAE

Repeat transfer mode 
select bit

0: Single transfer 
1: Repeat transfer

DMA request bit 0: DMA not requested
1: DMA requested

0: Disabled
1: Enabled

0: Fixed
1: Forward

DMA enable bit

Source address direction 
select bit (2)

Destination address 
direction select bit (2)

0: Fixed
1: Forward

DSD

DAD

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

NOTES:
     1. The DMAS bit can be set to 0 by writing 0 by program (This bit remains unchanged even if 1 is written).
     2. At least one of bits DAD and DSD must be set to 0 (address direction fixed).

(1)

DMA1 Request Cause Select Register

Symbol  Address           After Reset 
DM1SL 03BA16 0016 

FunctionBit Symbol

b7 b6 b5 b4 b3 b2 b1 b0

DMA request cause 
select bit

DSEL0

RW

DSEL1
DSEL2

DSEL3

Software DMA 
request bit

DSR

DSEL3 to DSEL0 DMS=0(basic cause of request) DMS=1(extended cause of request)
0 0 0 02 Falling edge of INT1 pin IC/OC base timer
0 0 0 12 Software trigger –
0 0 1 02 Timer A0 IC/OC channel 0
0 0 1 12 Timer A1  IC/OC channel 1
0 1 0 02  Timer A2  –
0 1 0 12 Timer A3 SI/O3 
0 1 1 02 Timer A4 SI/O4 
0 1 1 12 Timer B0  Two edges of INT1 
1 0 0 02 Timer B1 –   
1 0 0 12 Timer B2  –  
1 0 1 02 UART0 transmit  IC/OC channel 2 
1 0 1 12 UART0 receive  IC/OC channel 3
1 1 0 02 UART2 transmit  IC/OC channel 4
1 1 0 12 UART2 receive/ACK2 IC/OC channel 5  
1 1 1 02 A/D conversion  IC/OC channel 6 
1 1 1 12 UART1 receive IC/OC channel 7 

Bit Name

DMA request cause 
expansion select bit

DMS

RW
RW
RW

RW

RW

RW

(b5-b4)

RW

RW

RW

RW

RW

RW

RW

(b7-b6)

NOTES:
     1. The causes of DMA1 requests can be selected by a combination of DMS bit and bits DSEL3 to DSEL0 in the 
         manner described below.

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

A DMA request is generated by 
setting this bit to 1 when the DMS bit 
is 0 (basic cause) and the DSEL3 to 
DSEL0 bits are 00012 
(software trigger).
The value of this bit when read is 0 

0: Basic cause of request
1: Extended cause of request

Refer to note (1)
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Item Specification
Count source • External signals input to TBiIN pin (i=0 to 2) (effective edge can be selected

in program)
• Timer Bj overflow or underflow (j=i-1, except j=2 if i=0)

Count operation • Decrement
• When the timer underflows, it reloads the reload register contents and

continues counting
Divide ratio 1/(n+1) n: set value of TBi register      000016 to FFFF16

Count start condition Set TBiS bit(1) to 1 (start counting)
Count stop condition Set TBiS bit to 0 (stop counting)
Interrupt request generation timing Timer underflow
TBiIN pin function Count source input
Read from timer Count value can be read by reading TBi register
Write to timer • When not counting and until the 1st count source is input after counting start

Value written to TBi register is written to both reload register and counter
• When counting (after 1st count source input)

Value written to TBi register is written to only reload register
(Transferred to counter when reloaded next)

NOTE:
    1. Bits TB2S to TB0S are assigned to the bit 7 to bit 5 in the TABSR register.

12.2.2 Event Counter Mode
In event counter mode, the timer counts pulses from an external device or overflows and underflows of
other timers (see Table 12.7).  Figure 12.19 shows the TBiMR register in event counter mode.

Table 12.7  Specifications in Event Counter Mode

Figure 12.19  TBiMR Register in Event Counter Mode

Timer Bi Mode Register (i=0 to 2)

Symbol Address After Reset
TB0MR to TB2MR 039B16 to 039D16 00XX00002

Bit Name FunctionBit Symbol RW

b7 b6 b5 b4 b3 b2 b1 b0

A

Operation mode select bit
0 1:  Event counter mode 
b1 b0 

TMOD1
TMOD0

MR0 Count polarity select 
bit (1)

MR2

MR1

MR3

TCK1

TCK0

0 1

0 0: Counts external signal's 
falling edges

0 1: Counts external signal's rising 
edges

1 0: Counts external signal's 
falling and rising edges

1 1: Do not set

b3 b2

NOTES:
     1. Effective when the TCK1 bit is set to 0 (input from TBiIN pin).  If the TCK1 bit is set to 1 (TBj overflow or
         underflow), these bits can be set to 0 or 1.
     2. The port direction bit for the TBiIN pin must be set to 0 (= input mode).

No effect in event counter mode
Can be set to 0 or 1

Event clock select
0 : Input from TBiIN pin (2)

1 : TBj overflow or underflow
(j = i – 1, except j = 2 if i = 0)                              

RW
RW

RW

RW

RW

RW

RW

RO

TB0MR register
Set to 0 in timer mode
TB1MR, TB2MR registers
Nothing is assigned. If necessary, set to 0. When read, the 
content is undefined
When write in event counter mode, set to 0. When read in event 
counter  mode, its content is undefined



12. Timer (Three-phase Motor Control Timer Function)puorG92/C61M

 page 126 854fo7002,03.raM21.1.veR
2110-1010B90JER

Figure 12.25  Three-phase Motor Control Timer Functions Block Diagram
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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 13.5  G1TMCR0 to G1TMCR7 Registers, and G1TPR6 to G1TPR7 Registers

Time Measurement Control Register j (j=0 to 7)

Symbol    
G1TMCR0 to G1TMCR3 
G1TMCR4 to G1TMCR7      

Address    
031816, 031916, 031A16, 031B16 
031C16, 031D16, 031E16, 031F16

After Reset 
0016

0016

RW

RW

RW

RW

RW

RW

RW

RW

RW

Bit Name FunctionBit 
Symbol

CTS0

CTS1

DF0

Time measurement
trigger select bit

DF1

Gate function
select bit (2)GT

GOC

PR

GSC

Digital filter function
select bit

Gate function clear
select bit (2, 3, 4)

0: Gate function is not used
1: Gate function is used

Gate function clear
bit (2, 3)

Prescaler function
select bit (2)

b1

0
0
1
1

b0

0
1
0
1

: No time measurement
: Rising edge
: Falling edge
: Both edges

b3

0
0
1
1

b2

0
1
0
1

: No digital filter
: Do not set to this value 
: fBT1

: f1 or f2 (1)

0: Not cleared 
1: The gate is cleared when the base 
     timer matches the G1POk register

The gate is cleared by setting the 
GSC bit to 1

0: Not used
1: Used

NOTES:
 1. When the PCLK0 bit in the PCLKR register is set to 0, the count source is f2 cycles.  And when the 

PCLK0 bit is set to 1, the count source is f1 cycles.
 2. These bits are in registers G1TMCR6 and G1TMCR7. Set all bits 4 to 7 in registers G1TMCR0 to 

G1TMCR5 to 0.
 3. These bits are enabled when the GT bit is set to 1. 
 4. The GOC bit is set to 0 after the gate function is cleared.  See Figure 13.7 for details on the G1POk 

register (k=4 when j=6 and k=5 when j=7).  

b7 b6 b5 b4 b3 b2 b1 b0

Time Measurement Prescale Register j (j=6,7)(1)

Symbol    Address After Reset 
G1TPR6 to G1TPR7   032416, 032516   0016 

RW

RW

Function Setting Range

As the setting value is n, time is measured when- 
ever a trigger input is counted by n+1 (2) 0016 to FF16

NOTES:
     1. The G1TPR6 to G1TPR7 registers reflect the base timer value, synchronizing with the count source 

fBT1 cycles.
     2. The first prescaler, after the PR bit in the G1TMCRj register is changed from 0 (not used) to 1 

(used), may be divided by n, rather than n+1.  The subsequent prescaler is divided by n+1.  

b7 b0
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13.5.2 Phase-Delayed Waveform Output Mode
Output signal level of the OUTC1j pin is inversed every time the base timer value matches the G1POj
register value ( j=0 to 7).  Table 13.9 lists specifications of phase-delayed waveform mode. Figure 13.23

shows an example of phase-delayed waveform mode operation.

Table 13.9 Phase-delayed Waveform Output Mode Specifications

Item Specification

Output waveform • Free-running operation

  (bits RST1, RST2, and RST4 in registers G1BCR1 and G1BCR0  are set to 0

(no reset))

  Cycle :

"H" and "L" width :

• The base timer is cleared to 000016 by matching the base timer with either

following register

  (a) G1PO0 register (enabled by setting RST1 bit to 1, and bits RST4 and RST2 to 0), or

  (b) G1BTRR register (enabled by setting RST4 bit to 1, and bits RST2 and RST1 to 0)

Cycle :

"H" and "L" width :

n : setting value of either G1PO0 register or G1BTRR register

Waveform output start condition The IFEj bit in the G1FE register is set to 1 (channel j function enabled)

Waveform output stop condition The IFEj bit is set to 0 (channel j function disabled)

Interrupt request The G1IRj bit in the interrupt request register is set to 1 when the base timer

value matches the G1POj register value. (See Figure 13.23)

OUTC1j pin (1) Pulse signal output pin

Selectable function •  Default value set function: Set starting waveform output level

• Inverse output function : Waveform output signal is inversed and provided

from the OUTC1j pin
NOTE:
     1. Pins OUTC10 to OUTC17.

65536 x 2
      fBT1

65536
  fBT1

2(n+2)
  fBT1

  n+2
  fBT1
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Figure 14.32 shows the example of connecting the SIM interface. Connect TXD2 and RXD2 and apply
pull-up.

Figure 14.32  SIM Interface Connection

14.1.6.1 Parity Error Signal Output

The parity error signal is enabled by setting the U2ERE bit in theU2C1 register to 1.
• When receiving
The parity error signal is output when a parity error is detected while receiving data.  This is achieved
by pulling the TxD2 output low with the timing shown in Figure 14.33. If the R2RB register is read
while outputting a parity error signal, the PER bit is cleared to 0 and at the same time the TxD2 output
is returned high.
• When transmitting
A transmission-finished interrupt request is generated at the falling edge of the transfer clock pulse
that immediately follows the stop bit.  Therefore, whether a parity signal has been returned can be
determined by reading the port that shares the RxD2 pin in a transmission-finished interrupt service
routine.

Figure 14.33  Parity Error Signal Output Timing

MCU

SIM card

TxD2

RxD2

D0 D1 D2 D3 D4 D5 D6 D7 P SPST

(1)

Transfer 
clock

RxD2

TxD2

U2C1 register
RI bit

“H”

“L”

“H”

“L”

“H”

“L”

1

0

This timing diagram applies to the case where the direct format is implemented.

NOTE:     
     1. The output of MCU is in the high-impedance state (pulled up externally).

ST: Start bit
P: Even Parity
SP: Stop bit
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Figure 15.24 Operation Example in Delayed Trigger Mode1

•Example when selecting AN0 to AN3 to A/D sweep pins (SCAN1 to SCAN0 = 012)

A/D pin input 
voltage sampling

A/D pin conversion

AN0

AN1

AN2

AN3

ADTRG pin input

•Example 1: When ADTRG pin falling edge is generated during AN0 pin conversion 

AN0

AN1

AN2

AN3

•Example 2: When ADTRG pin falling edge  is generated again after AN0 pin conversion

ADTRG pin input

•Example 3: When ADTRG pin falling edge is generated more than two times after AN0 pin conversion

AN0

AN1

AN2

AN3

(invalid)

(valid after single sweep conversion)

ADTRG pin input
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Figure 16.1  Block diagram of multi-master I2C bus interface
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Figure 18.2.  CRCD, CRCIN, CRCMR, CRCSAR Register

Symbol Address After Reset
CRCD 03BD16 to 03BC16 Undefined

b7 b0 b7 b0
(b15) (b8)

CRC Data Register

Function Setting Range

000016 to FFFF16

RW

RW

Symbol Address After Reset
CRCIN 03BE16 Undefined

b7 b0

 CRC Input Register

Data input

Function

0016 to FF16

RW

RW

Setting Range

CRC calculation result output

Symbol Address After Reset
CRCMR 03B616 0XXXXXX02

b7 b0

 CRC Mode Register

CRC mode polynomial
selection bit

Function

0: LSB first
1: MSB first

RW

RW

Bit nameBit symbol

CRC mode selection bit

CRCPS 

CRCMS RW

Nothing is assigned.
Write "0" when writing to this bit. The value is indeterminate if read.

0: X16+X12+X5+1 (CRC-CCITT) 

1: X16+X15+X2+1 (CRC-16) 
CRC mode polynomial
selection bit

Function

0: LSB first
1: MSB first

RW

RW

Bit NameBit Symbol

CRC mode selection bit

CRCPS 

CRCMS RW

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

0: X16+X12+X5+1 (CRC-CCITT) 

1: X16+X15+X2+1 (CRC-16) 

(b6-b1)

Symbol Address After Reset
CRCSAR 03B516 to 03B416 00XXXXXX XXXXXXXX2

b7 b0 b7 b0
(b15) (b8)

SFR Snoop Address Register

CRC mode polynomial
selection bit

Function RW

RW

Bit NameBit Symbol

CRCSR RW

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

SFR address to snoop 

Function

0: Disabled
1: Enabled(1)

RW

CRCSW 

CRCSAR9-0 

CRC snoop on read 
enable bit
CRC snoop on write 
enable bit

0: Disabled
1: Enabled(1)

RW

(b13-b10)

NOTE:
     1. Set bits CRCSR and CRCSW to 0 if the PLC07 bit in the PLC0 register is set to 1 (PLL on) and the PM20 bit in 
         the PM2 register is set to 0 (SFR access 2 wait).
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Figure 19.11  NDDR and P17DDR Registers

NMI Digital Debounce Register (1,2)

Symbol Address After Reset
NDDR 033E16 FF16

RW

b7 b0

Function RWSetting Range

0016 to FF16

If the set value =n,
 - n = 0 to FE16; a signal with pulse width, greater than
    (n+1)/f8, is input into NMI / SD
 - n = FF16; the digital debounce filter is disabled and all   
    signals are input

P17 Digital Debounce Register(1)

Symbol Address After Reset
P17DDR 033F16 FF16

RW

b7 b0

Function RWSetting Range

0016 to FF16

If the set value =n,
 - n = 0 to FE16; a signal with pulse width, greater than
    (n+1)/f8, is input into INPC17/ INT5
 - n = FF16; the digital debounce filter is disabled and all   
    signals are input

NOTES:
     1. Set the PACR register by the next instruction after setting the PRC2 bit in the PRCR register to 1 (write 
         enable).
     2. When using the NMI interrupt to exit from stop mode, set the NDDR registert to FF16 before entering
         stop mode.

NOTE:
     1. When using the INT5 interrupt to exit from stop mode, set the P17DDR registert to FF16 before entering
         stop mode.
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20.4.1 EW Mode 0
The MCU enters CPU rewrite mode by setting the FMR01 bit in the FMR0 register to 1 (CPU rewrite mode
enabled) and is ready to accept software commands.  EW mode 0 is selected by setting the FMR11 bit in
the FMR1 register to 0.
To set the FMR01 bit to 1, set to 1 after first writing 0.  The software commands control programming and
erasing.  The FMR0 register or the status register indicates whether a programming or erasing operations
is completed.
When entering the erase-suspend during the auto-erasing, set the FMR40 bit to 1 (erase-suspend en-
abled) and the FMR41 bit to 1 (suspend request).  After waiting for td(SR-ES) and verifying the FMR46 bit
is set to 1 (auto-erase stop), access to the user ROM area.  When setting the FMR41 bit to 0 (erase
restart), auto-erasing is restarted.

20.4.2 EW Mode 1

EW mode 1 is selected by setting the FMR11 bit to 1 after the FMR01 bit is set to 1 (set to 1 after first
writing 0).
The FMR0 register indicates whether or not a programming or an erasing operation is completed.  Read
status register cannot be read in EW mode 1.
When an erase/program command is initiated, the CPU halts all program execution until the command
operation is completed or erase-suspend request is generated.
When enabling an erase-suspend function, set the FMR40 bit to 1 (erase suspend enabled) and execute
block erase commands.  Also, the interrupt to transfer to erase-suspend must be set enabled preliminar-
ily.  When entering erase-suspend after td(SR-ES) from an interrupt is requested, interrupts can be ac-
cepted.
When an interrupt request is generated, the FMR41 bit is automatically set to 1 (suspend request) and an
auto-erasing is suspended.  If an auto-erasing has not completed (when the FMR00 bit is 0) after an
interrupt process is completed, set the FMR41 bit to 0 (erase restart) and execute block erase commands
again.
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20.7.5 Block Erase
 Auto erase operation (erase and verify) start in the specified block by writing xx2016 in the first bus cycle
and xxD016 to the highest-order even addresse of a block in the second bus cycle.
The FMR00 bit in the FMR0 register indicates whether the auto-erase operation has been completed.
The FMR00 bit is set to 0 (busy) during the auto-erase and 1 (ready) when the auto-erase operation is
completed.
When using the erase-suspend function in EW mode 0, verify whether a flash memory has entered erase
suspend mode, by the FMR46 bit in the FMR4 register. The FMR46 bit is set to 0 during auto-erase
operation and 1 when the auto-erase operation is completed (entering erase-suspend).
After the completion of an auto-erase operation, the FMR07 bit in the FMR0 register indicates whether or
not the auto-erase operation has been successfully completed. (Refer to 20.8.4 Full Status Check).
Also, each block can disable erasing. (Refer to Table 20.4).
Figure 20.12 shows a flow chart of the block erase command programming when not using the erase-
suspend function. Figure 20.12 shows a flow chart of the block erase command programming when
using an erase-suspend function.
In EW mode 1, do not execute this command on the block where the rewrite control program is allocated.
In EW mode 0, the MCU enters read status register mode as soon as the auto-erase operation starts and
the status register can be read.  The SR7 bit in the status register is set to 0 at the same time the auto-
erase operation starts. This bit is set to 1 when the auto-erase operation is completed. The MCU remains
in read status register mode until the read array command is written.
When the erase error occurs, execute the clear status register command and block erase command at
leaset three times until an erase error does not occur.

Figure 20.12  Flow Chart of Block Erase Command (when not using erase suspend function)

NOTES:
     1. Write the command code and data at even address.
     2. Refer to Figure 20.14.
     3. Execute the clear status register command and block erase command at least 3 times
         until an erase error is not generated when an erase error is generated.

Write xxD016 to the highest-order 
block address  (1)

Start 

Block erase completed

YES

NO

Write command code xx2016 (1)

FMR00=1?

Full status check (2,3)
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17
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20

CTx

SCLK

CRx

TxD

V
cc

V
ss

RE
SE

T

Connect
oscillator

circuit

Mode setup method
Signal
CNVss
Reset
P16
CE
RP
SCLK
TxD

Value
Vcc

Vss to Vcc
Vcc (1)

Vcc (1)

Vss (1)

Vss
Vcc

CE
No

te

RP
No

te

P1
6 No

te

NOTE:
     1. Set following either or both in serial I/O mode while the RESET pin is held “L”.
 •Connect the CE pin to VCC
 •Connect the RP pin to VSS and the P16 pin to VCC

M16C/29 Group (64-pin package)
(Flash memory version)

(PLQ0064KB-A (64P6Q-A))

Figure 20.19  Pin Connections for CAN I/O Mode (1)
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VCC = 5V
Table 21.46  Electrical Characteristics (Note 1)

lobmyS retemaraP noitidnoC
dradnatS

tinU
.niM .pyT .xaM

V HO hgiHtuptuO
egatloV)"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

I HO Am5-= V CC - 0.2 V CC V

V HO
hgiHtuptuO
egatloV)"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

I HO 002-= µA V CC - 3.0 V CC V

V HO

egatloV)"H"(hgiHtuptuO X TUO
rewoPhgiH I HO Am1-= V CC - 0.2 V CC

V
rewoPwoL I HO Am5.0-= V CC - 0.2 V CC

egatloV)"H"(hgiHtuptuO X TUOC
rewoPhgiH deilppadaoloN 5.2

V
rewoPwoL deilppadaoloN 6.1

V LO woLtuptuO
egatloV)"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

I LO Am5= 0.2 V

V LO
woLtuptuO

egatloV)"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

I LO 002= µA 54.0 V

V LO

egatloV)"L"(woLtuptuO X TUO
rewoPhgiH I LO Am1= 0.2

V
rewoPwoL I LO Am5.0= 0.2

egatloV)"L"(woLtuptuO X TUOC
rewoPhgiH deilppadaoloN 0

V
rewoPwoL deilppadaoloN 0

V +T V- -T siseretsyH 0AT NI 4AT- NI 0BT, NI 2BT- NI TNI, 0 TNI- 5 DA,IMN, GRT STC, 0-
STC 2 KLC,ADS,LCS, 0 KLC- 2 2AT, TUO 4AT- TUO IK, 0 IK- 3 R, 0DX -

R 2DX S, 3NI S, 4NI

2.0 0.1 V

V +T V- -T siseretsyH TESER 2.0 5.2 V
V +T V- -T siseretsyH X NI 2.0 8.0 V
I HI hgiHtupnI

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

X NI VNC,TESER, SS

VI V5= 0.5 µA

I LI woLtupnI
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

X NI VNC,TESER, SS

VI V0= 0.5- µA

R PULLUP pu-lluP
ecnatsiseR

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

VI V0= 03 05 071 kΩ

fR NIX ecnatsiseRkcabdeeF X NI 5.1 MΩ

fR NICX ecnatsiseRkcabdeeF X NIC 51 MΩ

V MAR egatloVybdnatSMAR edompotsnI 0.2 V

:SETON
otdecnerefeR.1 V CC V,V5.5ot2.4= SS .deificepsesiwrehtosselnuzHM02=)KLCB(f,C°58ot04-=rpoTtaV0=
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Table 21.84  Electrical Characteristics (1)
VCC = 5V

lobmyS retemaraP noitidnoC
dradnatS

tinU
.niM .pyT .xaM

V HO hgiHtuptuO
egatloV)"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

I HO Am5-= V CC - 0.2 V CC V

V HO
hgiHtuptuO
egatloV)"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

I HO 002-= µA V CC - 3.0 V CC V

V HO

egatloV)"H"(hgiHtuptuO X TUO
rewoPhgiH I HO Am1-= V CC - 0.2 V CC

V
rewoPwoL I HO Am5.0-= V CC - 0.2 V CC

egatloV)"H"(hgiHtuptuO X TUOC
rewoPhgiH deilppadaoloN 5.2

V
rewoPwoL deilppadaoloN 6.1

V LO woLtuptuO
egatloV)"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

I LO Am5= 0.2 V

V LO
woLtuptuO

egatloV)"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

I LO 002= µA 54.0 V

V LO

egatloV)"L"(woLtuptuO X TUO
rewoPhgiH I LO Am1= 0.2

V
rewoPwoL I LO Am5.0= 0.2

egatloV)"L"(woLtuptuO X TUOC
rewoPhgiH deilppadaoloN 0

V
rewoPwoL deilppadaoloN 0

V +T V- -T siseretsyH 0AT NI 4AT- NI 0BT, NI 2BT- NI TNI, 0 TNI- 5 DA,IMN, GRT STC, 0-
STC 2 KLC,ADS,LCS, 0 KLC- 2 2AT, TUO 4AT- TUO IK, 0 IK- 3 R, 0DX -

R 2DX S, 3NI S, 4NI

2.0 0.1 V

V +T V- -T siseretsyH TESER 2.0 5.2 V
V +T V- -T siseretsyH X NI 2.0 8.0 V
I HI hgiHtupnI

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

X NI VNC,TESER, SS

VI V5= 0.5 µA

I LI woLtupnI
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

X NI VNC,TESER, SS

VI V0= 0.5- µA

R PULLUP pu-lluP
ecnatsiseR

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

VI V0= 03 05 071 kΩ

fR NIX ecnatsiseRkcabdeeF X NI 5.1 MΩ

fR NICX ecnatsiseRkcabdeeF X NIC 51 MΩ

V MAR egatloVybdnatSMAR edompotsnI 0.2 V

:ETON
otdecnerefeR.1 V CC V,V5.5ot2.4= SS V/zHM02=)KLCB(f,C°501ot04-=rpoTtaV0= CC V,V5.5ot2.4= SS taV0=

.deificepsesiwrehtosselnu,zHM61=)KLCB(f,C°521ot04-=rpoT



puorG92/C61M 22. Usage Notes

page 449 854fo7002,03.raM21.1.veR
2110-1010B90JER

22.15.9 Interrupts
EW Mode 0

• Any interrupt which has a vector in the variable vector table can be used providing that its vector is
transferred into the RAM area.

_______

• The NMI and watchdog timer interrupts can be used because the FMR0 register and FMR1 register
are initialized when one of those interrupts occurs. The jump addresses for those interrupt service
routines should be set in the fixed vector table.

_______

    Because the rewrite operation is halted when a NMI or watchdog timer interrupt occurs, the rewrite
program must be executed again after exiting the interrupt service routine.

• The address match interrupt cannot be used because the flash memory’s internal data is referenced.
EW Mode 1

• Make sure that any interrupt which has a vector in the variable vector table or address match inter-
rupt will not be accepted during the auto program period or auto erase period with erase-suspend
function disabled.

_______

• The NMI interrupt can be used because the FMR0 register and FMR1 register are initialized when
this interrupt occurs. The jump address for the interrupt service routine should be set in the fixed
vector table.

_______

    Because the rewrite operation is halted when a NMI interrupt occurs, the rewrite program must be
executed again after exiting the interrupt service routine.

22.15.10 How to Access

To set the FMR01, FMR02, FMR11 or FMR16 bit to 1, set the subject bit to 1 immediately after setting to
0. Do not generate an interrupt or a DMA transfer between the instruction to set the bit to 0 and the

_______

instruction to set the bit to 1. Set the bit when the PM24 bit is set to 1 (NMI funciton) and an high-level (“H”)
_______

signal is applied to the NMI pin.

22.15.11 Writing in the User ROM Area

EW Mode 0
• If the power supply voltage drops while rewriting any block in which the rewrite control program is

stored, a problem may occur that the rewrite control program is not correctly rewritten and, conse-
quently, the flash memory becomes unable to be rewritten thereafter. In this case, standard serial I/
O or parallel I/O mode should be used.

EW Mode 1
• Avoid rewriting any block in which the rewrite control program is stored.

22.15.12 DMA Transfer
In EW mode 1, make sure that no DMA transfers will occur while the FMR00 bit in the FMR0 register is set
to 0(during the auto program or auto erase period).

22.15.13 Regarding Programming/Erasure Times and Execution Time

As the number of programming/erasure times increases, so does the execution time for software com-
mands (Program, and Block Erase).
The software commands are aborted by hardware reset 1,  brown-out detection reset (hardware reset 2),
_______

NMI interrupt, and watchdog timer interrupt.  If a software command is aborted by such reset or interrupt,
the affected block must be erased before reexecuting the aborted command.
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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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K

KUPIC 76

N

NDDR 327

O

ONSF 105

P

P0 to P3 324

P17DDR 327

P6 to P10 324

PACR 177, 326

PCLKR 52

PCR 326

PD0 to PD3 323

PD6 to PD10 323

PDRF 137

PFCR 139

PLC0 53

PM0 44

PM1 44

PM2 45, 52

PRCR 69

PUR0 to PUR2 325

R

RMAD0 88

RMAD1 88

ROCR 50

ROMCP 336

S

S00 258

S0D0 257

S0RIC to S2RIC 76

S0TIC to S2TIC 76

S10 260

S1D0 259

S20 258

S2D0 263

S31C 76

S3BRG 218

S3C 218

S3D0 261

S3TRR 218

S4BRG 218

S4C 218

S4D0 262

S4IC 76

S4TRR 218

SAR0 95

SAR1 95

SCLDAIC 76

T

TA0 to TA4 104

TA0IC to TA4IC 76

TA0MR to TA4MR 103

TA11 130

TA1MR 133

TA2 130

TA21 130

TA2MR 133

TA4 130

TA41 130

TA4MR 133

TABSR 104, 118, 132

TB0 to TB2 118

TB0IC to TB2IC 76

TB0MR to TB2MR 117

TB2 132

TB2MR 133

TB2SC 131, 227

TCR0 95

TCR1 95

TPRC 139

TRGSR 105, 132

U

U0BRG to U2BRG 174

U0C0 to U2C0 176

U0C1 to U2C1 177

U0MR to U2MR 175

U0RB to U2RB 174

U0TB to U2TB 174

U2SMR 178

U2SMR2 178

U2SMR3 179

U2SMR4 179

UCON 176

UDF 104


