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Figure 7.9  Examples of Sub Clock Connection Circuit

7.2 Sub Clock
The sub clock is generated by the sub clock oscillation circuit. This clock is used as the clock source for the
CPU clock, as well as the timer A and timer B count sources.
The sub clock oscillator circuit is configured by connecting a crystal resonator between the XCIN and XCOUT

pins.  The sub clock oscillator circuit contains a feedback resistor, which is disconnected from the oscillator
circuit during stop mode in order to reduce the amount of power consumed in the chip.  The sub clock
oscillator circuit may also be configured by feeding an externally generated clock to the XCIN pin.  Figure

7.9 shows the examples of sub clock connection circuit.
After reset, the sub clock is turned off.  At this time, the feedback resistor is disconnected from the oscillator
circuit.
To use the sub clock for the CPU clock, set the CM07 bit in the CM0 register to 1 (sub clock) after the sub
clock becomes oscillating stably.
During stop mode, all clocks including the sub clock are turned off. Refer to “power control”.

External ClockXCIN

XCOUT Open

VCC

VSS

NOTE: 
      1. Place a damping resistor if required. Resistance values vary depending on the oscillator setting. 
          Use values recommended by each oscillator manufacturer.
          Place a feedback resistor between XCIN and XCOUT if the oscillator manufacturer recommends 
          placing the resistor externally.

Oscillator

RCd(1)

CCIN

CCOUT

XCIN

XCOUT

MCU
(Built-in Feedback Resistor)

MCU
(Built-in Feedback Resistor)

VSS
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9.3.1 I Flag
The I flag enables or disables the maskable interrupt.  Setting the I flag to 1 (= enabled) enables the
maskable interrupt.  Setting the I flag to 0 (= disabled) disables all maskable interrupts.

9.3.2 IR Bit

The IR bit is set to 1 (= interrupt requested) when an interrupt request is generated.  Then, when the
interrupt request is accepted and the CPU branches to the corresponding interrupt vector, the IR bit is
cleared to 0 (= interrupt not requested).
The IR bit can be cleared to 0 in a program.  Note that do not write 1 to this bit.

9.3.3 ILVL2 to ILVL0 Bits and IPL

Interrupt priority levels can be set using bits ILVL2 to ILVL0.
Table 9.3 shows the settings of interrupt priority levels and Table 9.4 shows the interrupt priority levels
enabled by the IPL.

The following are conditions under which an interrupt is accepted:
· I flag = 1
· IR bit = 1
· interrupt priority level > IPL

The I flag, IR bit, bits ILVL2 to ILVL0, and IPL are independent of each other.  In no case do they affect
one another.

Table 9.4  Interrupt Priority Levels
                       Enabled by IPL

Table 9.3  Settings of Interrupt Priority
         Levels

ILVL2 to ILVL0 bits
Interrupt priority

level
Priority
order

0002

0012

0102

0112

1002

1012

1102

1112

Level 0 (interrupt disabled)

Level 1

Level 2

Level 3

Level 4

Level 5

Level 6

Level 7

Low

High

Enabled interrupt priority levels

Interrupt levels 1 and above are enabled

Interrupt levels 2 and above are enabled

Interrupt levels 3 and above are enabled

Interrupt levels 4 and above are enabled

Interrupt levels 5 and above are enabled

Interrupt levels 6 and above are enabled

Interrupt levels 7 and above are enabled

All maskable interrupts are disabled

IPL

0002

0012

0102

0112

1002

1012

1102

1112
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Figure 12.9  TA2MR to TA4MR Registers in Event Counter Mode (when using two-phase pulse
signal processing with timer A2, A3 or A4)

Timer Ai Mode Register (i=2 to 4) 
(When using two-phase pulse signal processing)

Symbol                          Address                     After Reset 
TA2MR to TA4MR         039816 to 039A16                    0016

b6 b5 b4 b3 b2 b1 b0

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

TMOD1
TMOD0

MR0 To use two-phase pulse signal processing, set this bit to 0

MR2

MR1

MR3

TCK1

TCK0

0 10

Bit Name Function RW

Count operation type 
select bit

Two-phase pulse signal 
processing operation 
select bit (1)(2)

0: Reload type
1: Free-run type

0: Normal processing operation
1: Multiply-by-4 processing operation

001

To use two-phase pulse signal processing, set this bit to 0

To use two-phase pulse signal processing, set this bit to 1

To use two-phase pulse signal processing, set this bit to 0

Bit Symbol

RW
RW

RW

RW

RW

RW

RW

RW

NOTES:
1. The TCK1 bit is valid for timer A3 mode register. No matter how this bit is set, timers A2 and A4 always operate         

in normal processing mode and x4 processing mode, respectively.
2. If two-phase pulse signal processing is desired, following register settings are required: 
     • Set the TAiP bit in the UDF register to 1 (two-phase pulse signal processing function enabled). 
     • Set bits TAiTGH and TAiTGL in the TRGSR register to 002 (TAiIN pin input). 
     • Set the port direction bits for TAiIN and TAiOUT to 0 (input mode).
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Figure 12.28 IDB0 Register, IDB1Register, DTT Register, and ICTB2 Register

Three-phase Output Buffer Register(i=0,1) (1)

Symbol        Address    After Reset 
IDB0        034A16    001111112 
IDB1        034B16    001111112  

RW

RW

RW

RWBit Name FunctionBit Symbol

DUi

DUBi

DVi

U phase output buffer i

NOTE:
     1. Registers IDB0 and IDB1 values are transferred to the three-phase shift register by a transfer trigger. The value
         written to the IDB0 register aftera transfer trigger represents the output signal of each phase, and the next value
         written to the IDB1 register at the falling edge of the timer A1, A2, or A4 one-shot pulse represents the output signal
         of each phase.

(b7-b6) 

RWDVBi

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

Write the output level
0: Active level
1: Inactive level

When read, these bits show the three-phase
output shift register value.

DWi

DWBi

RW

RW

U phase output buffer i

V phase output buffer i

V phase output buffer i

W phase output buffer i

W phase output buffer i

b7 b4 b3 b2 b1 b0

Dead Time Timer (1, 2)

Symbol        Address    After Reset 
DTT        034C16    Undefined

WO

RWFunction Setting Range

    NOTES:
        1. Use MOV instruction to write to this register.
        2. Effective when the INV15 bit is set to 0 (dead time timer enable).  If the INV15 bit is set to 1, the dead time timer is 

disabled and has no effect.

1 to 255

b7 b0

Assuming the set value = n, upon a start trigger the timer starts
counting the count souce selected by the INV12 bit and stops 
after counting it n times.  The positive or negative phase 
whichever is going from an inactive to an active level changes
at the same time the dead time timer stops.

RO

0

Timer B2 Interrupt Occurrences Frequency Set Counter  
Symbol
ICTB2

Address
034D16

After Reset
Undefined

Function Setting Range 

b7   b6   b5    b4 b0

If the INV01 bit is 0 (ICTB2 counter counted every 
time timer B2 underflows), assuming the set value 
= n, a timer B2 interrupt is generated at every nth  
occurrence of a timer B2 underflow. 
If the INV01 bit is 1 (ICTB2 counter count timing  
selected by the INV00 bit), assuming the set value 
= n, a timer B2 interrupt is generated at every nth  
occurrence of a timer B2 underflow that meets the 
condition selected by the INV00 bit. 

1 to 15

NOTE:
     1. Use MOV instruction to write to this register.
         If the INV01 bit is set to 1, make sure the TB2S bit also is set to 0 (timer B2 count stopped) when writing to
         this register.  If the INV01 bit is set to 0, although this register can be written even when the TB2S bit is set to 
         1 (timer B2 count start), do not write synchronously with a timer B2 underflow.

 

RW 

WO

(1) 

Nothing is assigned. When write, set to "0". When read, the content is 
undefined.

b3
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13.5.1 Single-Phase Waveform Output Mode
Output signal level of the OUTC1j pin becomes high ("H") when the INV bit in the G1POCRj (j=0 to 7)
register is set to 0(output is not reversed) and the base timer value matches the G1POj (j=0 to 7) register
value. The "H" signal switches to a low-level ("L") signal when the base timer reaches 000016.  Table 13.8

lists specifications of single-phase waveform mode. Figure 13.22 lists an example of single-phase wave-
form mode operation.

Table 13.8 Single-phase Waveform Output Mode Specifications

Item Specification

Output waveform • Free-running operation

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

(no reset))

  Cycle :

Default output level width :

Inverse level 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 RST4 and RST2 bits to 0), or

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

Cycle :

Default output level width :

Inverse level width :

m : setting value of the G1POj register (j=0 to 7), 000116 to FFFD16

n : setting value of the G1PO0 register or the G1BTRR register, 000116 to FFFD16

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 G1IR register is set to 1 when the base timer value

matches the G1POj register value (See Figure 13.22)

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

   m
  fBT1

65536-m
    fBT1

  n+2
  fBT1

   m
  fBT1
n+2-m
  fBT1

65536
  fBT1

NOTE:
     1. Pins OUTC10 to OUTC17.
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Figure 14.4 U0TB to U2TB, U0RB to U2RB, U0BRG to U2BRG Registers

(b15)
b7 b0

(b8)
b7 b0

UARTi Transmit Buffer Register (i=0 to 2)(1)

Function

Transmit data

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

 Symbol Address After Reset
 U0TB 03A316-03A216 Undefined
 U1TB 03AB16-03AA16 Undefined  
U2TB 037B16-037A16 Undefined

NOTES:
     1. Use MOV instruction to write to this register.

RW

WO

b7

UARTi Baud Rate Generation Register (i=0 to 2)(1, 2, 3)

b0  Symbol Address After Reset      
 U0BRG 03A116 Undefined 
 U1BRG 03A916 Undefined
 U2BRG 037916 Undefined

Function

Assuming that set value = n, UiBRG divides 
the count source by n + 1 

Setting Range

NOTES:
     1. Write to this register while serial I/O is neither transmitting nor receiving. 
     2. Use MOV instruction to write to this register.
          The transfer clock is shown below when the setting value in the UiBRG register is set as n.
 (1) When the CKDIR bit in the UiMR register to 0 (internal clock)
  • Clock synchronous serial I/O mode : fj/(2(n+1))
  • Clock asynchronous serial I/O (UART) mode : fj/(16(n+1))
 (2) When the CKDIR bit in the UiMR register to 1 (external clock)
  • Clock synchronous serial I/O mode : fEXT

  • Clock asynchronous serial I/O (UART) mode : fEXT/(16(n+1))
    fj : f1SIO, f2SIO, f8SIO, f32SIO
    fEXT : Input from CLKi pin
     3. Set the UiBRG register after setting bits CLK1 and CLK0 in the registers UiC0.
 

RW

WO

(b15)  Symbol Address After Reset 
U0RB 03A716-03A616 undefined 
 U1RB 03AF16-03AE16 undefined
U2RB 037F16-037E16 undefined

b7 b0
(b8)

b7 b0

UARTi Receive Buffer Register (i=0 to 2)  

FunctionBit NameBit 
Symbol

0 : No framing error
1 : Framing error found
0 : No parity error
1 : Parity error found

0 : No error
1 : Error found

OER

FER

PER

SUM

Overrun error flag(1)

Framing error flag(1) 

Parity error flag(1) 
 

Error sum flag (1) 
 

0 : No overrun error
1 : Overrun error found

ABT Arbitration lost 
detecting flag (2)

0 : Not detected
1 : Detected

(b7-b0) 

(b10-b9)

(b8) 

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

RW

RO

RW

RO

RO

RO

RO

RO

0016 to FF16

Receive data (D8)

Receive data (D7 to D0)

NOTES:
     1. When the SMD2 to SMD0 bits in the UiMR register are set to 0002 (serial I/O disabled) or the RE bit in the UiC1 register is set to 

0 (reception  disabled), all bits SUM, PER, FER and OER are set to 0 (no error). The SUM bit is set to 0 (no error) when all of the 
PER, FER and OER    bits are set to 0 (no error). Also, bits PER and FER are set to 0 by reading the lower byte of the UiRB 
register.            

     2. The ABT bit is set to 0 by setting to 0 by program. (Writing 1 has no effect.) Nothing is  assigned at the bit 11 in the U0RB and 
U1RB registers. If necessary, set to 0. When read, its content is 0.
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Table 14.3 lists pin functions for the case where the multiple transfer clock output pin select function is
deselected. Table 14.4 lists the P64 pin functions during clock synchronous serial I/O mode.
Note that for a period from when the UARTi operation mode is selected to when transfer starts, the TxDi
pin outputs an “H”. (If the N-channel open-drain output is selected, this pin is in a high-impedance state.)

Table 14.3  Pin Functions (When Not Select Multiple Transfer Clock Output Pin Function)(1)

Table 14.4  P64 Pin Functions(1)

Pin  Name Function Method of Selection
TxDi (i = 0 to 2)
(P63, P67, P70)

Serial data output

Serial data input

Transfer clock output

Transfer clock input

I/O port

(Outputs dummy data when performing reception only) 

RxDi
(P62, P66, P71)

CLKi
(P61, P65, P72)

Set the CKDIR bit in the UiMR register  to 0

Set the CKDIR bit in the UiMR register to 1
Set the PD6_1 bit and PD6_5 bit in the PD6 register, and the PD7_2 bit in the 
PD7 register to 0

Set the PD6_2 bit and PD6_6 bit in the PD6 register, and PD7_1 bit in the PD7 
register to 0 (Can be used as an input port when performing transmission only)

Set the CRD bit in the UiC0 register to 0 
Set the CRS bit in the UiC0 register to 0
Set the PD6_0 bit and PD6_4 bit in the PD6 register is set to 0, the PD7_3 bit 
in the PD7 register to 0
Set the CRD bit in the UiC0 register to 0
Set the CRS bit in the UiC0 register to 1

Set the CRD bit in the UiC0 register to 1

CTS input

RTS output

CTSi/RTSi
(P60, P64, P73)

NOTE:     
     1: When the U1MAP bit in PACR register is 1 (P73 to P70), UART1 pin is assgined to P73 to P70. 

Pin Function 
Bit Set Value

U1C0 register UCON register PD6 register 
CRD CRS RCSP CLKMD1 CLKMD0 PD6_4

P64 1 0 0 Input: 0, Output: 1

CTS1 0 0 0 0

RTS1 1 0 0

CTS0(2) 0

CLKS1

0
0
0 0

1
1 0

1(3)

NOTES:          
1. When the U1MAP bit in PACR register is 1 (P73 to P70), this table lists the P70 functions.
2. In addition to this, set the CRD bit in the U0C0 register to 0 (CT00/RT00 enabled) and the  CRS bit in the 

U0C0 register to 1 (RTS0 selected).          
3. When the CLKMD1 bit is set to 1 and the CLKMD0 bit  is set to 0, the following logic levels are output: 
 • High if the CLKPOL bit in the U1C0 register is set to 0 
 • Low if the CLKPOL bit  in the U1C0 register is set to 1
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(1) When the UFORM bit in the UiC0 register is set to 0  (LSB first)

(2) When the UFORM bit in the UiC0 register is set to 1 (MSB first)

NOTE:
      1. This applies to the case where the CKPOL bit in the UiC0 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), the UiLCH bit in the UiC1 
register is set to 0 (no reverse), the STPS bit in the UiMR register is set to 0 (1 stop bit) and the PRYE bit in 
the UiMR register is set to 1 (parity enabled).

D1 D2 D3 D4 D5 D6 SPD0

D1 D2 D3 D4 D5 D6 SPD0

TXDi

RXDi

CLKi

D6 D5 D4 D3 D2 D1 D0D7

TXDi

RXDi

CLKi

ST

ST

D7 P

D7 P

SP

SP

ST

ST

P

P

D6 D5 D4 D3 D2 D1 D0D7

ST : Start bit
P : Parity bit
SP : Stop bit
i = 0 to 2

14.1.2.2 Counter Measure for Communication Error

If a communication error occurs while  transmitting or receiving in UART mode, follow the procedure
below.
• Resetting the UiRB register (i=0 to 2)
 (1) Set the RE bit in the UiC1 register to 0 (reception disabled)
 (2) Set the RE bit in the UiC1 register to 1 (reception enabled)

• Resetting the UiTB register (i=0 to 2)
 (1) Set bits SMD2 to SMD0 in UiMR register 0002 (Serial I/O disabled)
 (2) Set bits SMD2 to SMD0 in UiMR register 0012, 1012, 1102

 (3) 1 is written to TE bit in the UiC1 register (reception enabled), regardless of the TE bit

14.1.2.3 LSB First/MSB First Select Function

As shown in Figure 14.18, use the UFORM bit in the UiC0 register to select the transfer format.  This
function is valid when transfer data is 8 bits long.

Figure 14.18  Transfer Format
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14.2  SI/O3 and SI/O4
  Note
The SI/O4 interrupt of peripheral function interrupt is not available in the 64-pin package.

SI/O3 and SI/O4 are exclusive clock-synchronous serial I/Os.
Figure 14.35 shows the block diagram of SI/O3 and SI/O4, and Figure 14.36 shows the SI/O3 and SI/O4-
related registers.
Table 14.20 shows the specifications of SI/O3 and SI/O4.

Figure 14.35  SI/O3 and SI/O4 Block Diagram

Data bus

SI/Oi 
interrupt request

Note: i = 3, 4.
         n = A value set in the SiBRG register.

SiTRR register

SI/O counter i

8

SMi5 LSB                  MSB

SMi2
SMi3

SMi3
SMi6

SMi1 to SMi0

CLKi

SOUTi

SINi

SiBRG register
SMi6

1/(n+1)1/2

1/2
Main clock,
PLL clock, 
or on-chip oscillator 
clock

f1SIO
1/2

1/8

1/4

f8SIO

f32SIO

f2SIO PCLK1=0

PCLK1=1

SMi4

002

012

102

Clock source select

Synchronous 
circuit

CLK 
polarity 

reversing 
circuit
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17.1 CAN Module-Related Registers
The CAN0 module has the following registers.

(1) CAN Message Box

A CAN module is equipped with 16 slots (16 bytes or 8 words each).  Slots 14 and 15 can be used as Basic
CAN.

• Priority of the slots: The smaller the number of the slot, the higher the priority, in both transmission and
reception.

• A program can define whether a slot is defined as transmitter or receiver.

(2) Acceptance Mask Registers

A CAN module is equipped with 3 masks for the acceptance filter.
• CAN0 global mask register (C0GMR register: 6 bytes)

Configuration of the masking condition for acceptance filtering processing to slots 0 to 13
• CAN0 local mask A register (C0LMAR register: 6 bytes)

Configuration of the masking condition for acceptance filtering processing to slot 14
• CAN0 local mask B register (C0LMBR register: 6 bytes)

Configuration of the masking condition for acceptance filtering processing to slot 15

(3) CAN SFR Registers

• CAN0 message control register j (C0MCTLj register: 8 bits ✕  16) (j = 0 to 15)
Control of transmission and reception of a corresponding slot

• CANi control register (CiCTLR register: 16 bits) (i = 0, 1)
Control of the CAN protocol

• CAN0 status register (C0STR register: 16 bits)
Indication of the protocol status

• CAN0 slot status register (C0SSTR register: 16 bits)
Indication of the status of contents of each slot

• CAN0 interrupt control register (C0ICR register: 16 bits)
Selection of “interrupt enabled or disabled” for each slot

• CAN0 extended ID register (C0IDR register: 16 bits)
Selection of ID format (standard or extended) for each slot

• CAN0 configuration register (C0CONR register: 16 bits)
Configuration of the bus timing

• CAN0 receive error count register (C0RECR register: 8 bits)
Indication of the error status of the CAN module in reception: the counter value is incremented or
decremented according to the error occurrence.

• CAN0 transmit error count register (C0TECR register: 8 bits)
Indication of the error status of the CAN module in transmission: the counter value is incremented or
decremented according to the error occurrence.

• CAN0 time stamp register (C0TSR register: 16 bits)
Indication of the value of the time stamp counter

• CAN0 acceptance filter support register (C0AFS register: 16 bits)
Decoding the received ID for use by the acceptance filter support unit

Explanation of each register is given as follows.
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Figure 17.7  C0CTLR Register

17.1.3.2 C0CTLR Register

Figure 17.7 shows the C0CTLR register.

Bit Symbol Bit Name       Function

Reset
CAN module 
reset bit (Note 1)

Loop back mode 
LoopBack select bit  (2)

Message order 
MsgOrder

BasicCAN
Basic CAN mode

select bit  (2)

select bit  (2)

BusErrEn
Bus error interrupt
enable bit  (2)

Sleep 
Sleep mode 
select bit (2, 3)

CAN port enable bit
  (2, 3)PortEn

-
(b7)

CAN0 Control Register

Symbol Address      After reset
C0CTLR X00000012021016

b7 b6 b5 b4 b3 b2 b1 b0

NOTES:
     1. When the Reset bit is set to 1 (CAN reset/initialization mode), check that the State_Reset bit in the C0STR register is set to 1 (Reset mode).
     2. Change this bit only in the CAN reset/initialization mode.
     3. When using CAN0 wake-up interrupt, set these bits to 1.
     4. When the PortEn bit is set to 1, set the PD9_2 bit in the PD9 register to 0. 

RW

RW

RW

RW

RW

RW

RW

RW

-

0: Operation mode
1: Reset/initialization mode

0: Word access
1: Byte access

0: Basic CAN mode disabled
1: Basic CAN mode enabled

0: Loop back mode disabled 
1: Loop back mode enabled

0: Bus error interrupt disabled
1: Bus error interrupt enabled

0: Sleep mode disabled
1: Sleep mode enabled; clock supply stopped

0: I/O port function
1: CTx/CRx function(4)

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

Bit Symbol Bit Name      Function

TSPreScale
Bit1, Bit0

TSReset

RXOnly

RetBusOff

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

XX0X00002

Symbol            Address    After reset
C0CTLR  021116

b1 b0

NOTES:
     1. When the TSReset bit is set to 1, the C0TSR register is set to 000016.  After this, the bit is automatically set to 0.
     2. When the RetBusOff bit is set to 1, registers C0RECR and C0TECR are set to 0016.  After this, the bit is automatically set to 0.
     3. Change this bit only in the CAN reset/initialization mode.
     4. When the listen-only mode is selected, do not request the transmission. 

RW

RW

RW

RW

-

RW

-

0 0: Period of 1 bit time
0 1: Period of 1/2 bit time
1 0: Period of 1/4 bit time
1 1: Period of 1/8 bit time
0: In an idle state
1: Force reset of the time stamp counter

0: Listen-only mode disabled
1: Listen-only mode enabled (4)

0: In an idle state
1: Force return from bus off

Time stamp
prescaler(3)

Time stamp counter
reset bit(1)

Return from bus off
command bit(2)
  

Listen-only mode
select bit (3)

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

-
(b4)

-
(b7-b6)
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17.2.2 CAN Operating Mode
The CAN operating mode is activated by setting the Reset bit in the C0CTLR register to 0.  If the Reset bit
is set to 0, check that the State_Reset bit in the C0STR register is set to 0.
If 11 consecutive recessive bits are detected after entering the CAN operating mode,  the module initiates
the following functions:

• The module's communication functions are released and it becomes an active node on the network
and may transmit and receive CAN messages.

• Release the internal fault confinement logic including receive and transmit error counters.  The
module may leave the CAN operating mode depending on the error counts.

Within the CAN operating mode, the module may be in three different sub modes, depending on which
type of communication functions are performed:

• Module idle : The modules receive and transmit sections are inactive.
• Module receives : The module receives a CAN message sent by another node.
• Module transmits : The module transmits a CAN message.  The module may receive its own

  message simultaneously when the LoopBack bit in the C0CTLR register = 1
  (Loop back mode enabled).

Figure 17.18 shows sub modes of the CAN operating mode.

Finish 
reception

Module idle
TrmState = 0
RecState = 0

TrmState = 1
RecState = 0

     Finish
transmission

Detect 
an SOF

Start
transmission

Lost in arbitration

Module transmits
TrmState = 0
RecState = 1

Module receives

TrmState, RecState: Bits in the C0STR register

Figure 17.18  Sub Modes of CAN Operating Mode

17.2.3 CAN Sleep Mode
The CAN sleep mode is activated by setting the Sleep bit in the C0CTLR register to 1.  It should never be
activated from the CAN operating mode but only via the CAN reset/initialization mode.
Entering the CAN sleep mode instantly stops the clock supply to the module and thereby reduces power
dissipation.
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Figure 19.8  PUR0 to PUR2 Registers

Pull-up Control Register 0 (1)

Symbol Address After Reset
PUR0 03FC16 0016

Bit Name Function Bit Symbol RW

b7 b6 b5 b4 b3 b2 b1 b0

PU00 P00 to P03 pull-up

PU01 P04 to P07 pull-up
PU02 P10 to P13 pull-up
PU03 P14 to P17 pull-up
PU04 P20 to P23 pull-up
PU05 P24 to P27 pull-up
PU06 P30 to P33 pull-up
PU07 P34 to P37 pull-up

  0: Not pulled up
  1: Pulled up (1)

Pull-up Control Register 1

Symbol Address After Reset
PUR1 03FD16 0016

Bit Name Function Bit Symbol

b7 b6 b5 b4 b3 b2 b1 b0

PU14 P60 to P63 pull-up
PU15 P64 to P67 pull-up
PU16 P70 to P73 pull-up

PU17 P74 to P77 pull-up

  0: Not pulled high
  1: Pulled high (1)

NOTE:
     1. The pin for which this bit is 1 (pulled up) and the direction bit is 0 (input mode) is pulled up.

RW
RW
RW
RW
RW
RW
RW
RW

RW

RW
RW
RW
RW

NOTE:
     1. The pin for which this bit is 1 (pulled up) and the direction bit is 0 (input mode) is pulled up. 

Pull-up Control Register 2

Symbol Address After Reset
PUR2 03FE16 0016

Bit Name FunctionBit Symbol

b7 b6 b5 b4 b3 b2 b1 b0

PU20 P80 to P83 pull-up

PU21 P84 to P87 pull-up
PU22 P90 to P93 pull-up
PU23 P95 to P97 pull-up
PU24 P100 to P103 pull-up

PU25 P104 to P107 pull-up
Nothing is assigned.   If necessary, set to 0.
When read, the content is 0

  0: Not pulled up
  1: Pulled up (1)

RW
RW
RW
RW
RW
RW
RW

(b7-b6)

NOTE:
     1. The pin for which this bit is 1 (pulled up) and the direction bit is 0 (input mode) is pulled up.

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

(b3-b0)



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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Table 21.8  Electrical Characteristics (Note 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

:SETON
otdecnerefeR.1 V CC V,V5.5ot2.4= SS .deificepsesiwrehtosselnuzHM02=)KLCB(f,C°58ot04-/C°58ot02-=rpoTtaV0=
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21.3 V Version

Table 21.78  Absolute Maximum Ratings

lobmyS retemaraP noitidnoC eulaV tinU

V CC egatloVylppuS V CC VA= CC 5.6ot3.0- V

VA CC egatloVylppuSgolanA V CC VA= CC 5.6ot3.0- V
VI egatloVtupnI 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 V, FER VNC,TESER, SS

Vot3.0- CC 3.0+ V

VO egatloVtuptuO 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 TUO

Vot3.0- CC 3.0+ V

dP noitapissiDrewoP
04- < rpoT < C°58 003 Wm

58 < rpoT < C°521 002 Wm

rpoT
gnitarepO

tneibmA
erutarepmeT

noitarepoUPCgnirud 521ot04- C°

yromemhsalfgnirud
esarednamargorp

noitarepo

ecapSmargorP
)5kcolBot0kcolB( 06ot0 C°

ecapSataD
)BkcolB,AkcolB( 521ot04- C°

gtsT erutarepmeTegarotS 051ot56- C°
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Timing Requirements

(Vcc=5V, Vss=0V, at Topr=-40 to 125°C unless otherwise specified)

Table 21.86  External Clock Input (XIN input)

VCC = 5V

lobmyS retemaraP
dradnatS

tinU
.niM .xaM

ct emiTelcyCtupnIkcolClanretxE
04-=rpoT C° 501ot C° 05 sn

04-=rpoT C° 521ot C° 5.26 sn

wt )H( htdiW)"H"(hgiHtupnIkcolClanretxE
04-=rpoT C° 501ot C° 02 sn

04-=rpoT C° 521ot C° 52 sn

wt )L( htdiW)"L"(woLtupnIkcolClanretxE
04-=rpoT C° 501ot C° 02 sn

04-=rpoT C° 521ot C° 52 sn

rt emiTesiRkcolClanretxE
04-=rpoT C° 501ot C° 9 sn

04-=rpoT C° 521ot C° 51 sn

ft emiTllaFkcolClanretxE
04-=rpoT C° 501ot C° 9 sn

04-=rpoT C° 521ot C° 51 sn



puorG92/C61M 22. Usage Notes

page 434 854fo7002,03.raM21.1.veR
2110-1010B90JER

6. When a count is started and the first effective edge is input, an undefined value is transferred to the
reload register. At this time, timer Bi interrupt request is not generated.

7. A value of the counter is undefined at the beginning of a count. MR3 may be set to 1 and timer Bi
interrupt request may be generated between a count start and an effective edge input.

8. For pulse width measurement, pulse widths are successively measured. Use program to check
whether the measurement result is an “H” level width or an “L” level width.

22.6.3 Three-phase Motor Control Timer Function

When the IVPCR1 bit in the TB2SC register is set to 1 (three-phase output forced cutoff by SD pin input
(high-impedance) enabled), the INV03 bit in the INVC0 register is set to 1 (three-phase motor control

_____

timer output enabled), and a low-level ("L") signal is applied to the SD pin while a three-phase PWM
___ ___ ___

signal is output, the MCU is forced to cutoff and pins U, U, V, V, W, and W are placed in a high-impedance
state and the INV03 bit is set to 0 (three-phase motor control timer output disabled).

___ ___ ___

To resume the three-phase PWM signal output from pins U, U, V, V, W, and W, set the INV03 bit to 1 and
_____

the IVPCR1 bit to 0 (three-phase output forced cutoff disabled) after the SD pin level becomes "H".  Then
set the IVPCR1 bit to 1 (three-phase output forced cutoff enabled) in order to enable the three-phase
output forced cutoff function by input to the SD pin again.

_____

The INV03 bit cannot be set to 1 while an "L" signal is input to the SD pin.  To set the INV03 bit to 1 after
forcible cutoff, write 1 to the INV03 bit and read the bit to ensure that it is set to 1 by program.  Then set the
IVPCR1 bit to 1 after setting it to 0.
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22.15 Flash Memory Version
22.15.1 Functions to Inhibit Rewriting Flash Memory Rewrite

ID codes are stored in addresses 0FFFDF16, 0FFFE316, 0FFFEB16, 0FFFEF16, 0FFFF316, 0FFFF716,
and 0FFFFB16. If wrong data are written to theses addresses, the flash memory cannot be read or written
in standard serial I/O mode.
The ROMCP register is mapped in address 0FFFFF16. If wrong data is written to this address, the flash
memory cannot be read or written in parallel I/O mode.
In the flash memory version of MCU, these addresses are allocated to the vector addresses ("H") of fixed
vectors. The b3 to b0 in address 0FFFFF16 are reserved bits. Set these bits to 11112.

22.15.2 Stop Mode
When the MCU enters stop mode, execute the instruction which sets the CM10 bit to 1 (stop mode) after
setting the FMR01 bit to 0 (CPU rewrite mode disabled) and disabling the DMA transfer.

22.15.3 Wait Mode

When the MCU enters wait mode, excute the WAIT instruction after setting the FMR01 bit to 0 (CPU
rewrite mode disabled).

22.15.4 Low PowerDissipation Mode, On-Chip Oscillator Low Power Dissipation Mode

If the CM05 bit is set to 1 (main clock stop), the following commands must not be executed.
• Program
• Block erase

22.15.5 Writing Command and Data
Write the command code and data at even addresses.

22.15.6 Program Command
Write xx4016 in the first bus cycle and write data to the write address in the second bus cycle, and an auto
program operation (data program and verify) will start. Make sure the address value specified in the first
bus cycle is the same even address as the write address specified in the second bus cycle.

22.15.7 Operation Speed
When CPU clock source is main clock, before entering CPU rewrite mode (EW mode 0 or 1), select 10
MHz or less for BCLK using the CM06 bit in the CM0 register and bits CM17 to CM16 in the CM1 register.
Also, when CPU clock is f3(ROC) on-chip oscillator clock, before entering CPU rewrite mode (EW mode
0 or 1), set the ROCR3 to ROCR2 bits in the ROCR register to “divied by 4” or “divide by 8”.
On both cases, set the PM17 bit in the PM1 register to 1 (with wait state).

22.15.8 Instructions Inhibited Against Use
The following instructions cannot be used in EW mode 0 because the flash memory’s internal data is
referenced: UND instruction, INTO instruction, JMPS instruction, JSRS instruction, and BRK instruction
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