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(7) Port 3 function register (PF3)  

 

 
After reset:  0000H       R/W       Address: PF3 FFFFFC66H, 

PF3L FFFFFC66H, PF3H FFFFFC67H

PF37 PF36 PF35 PF34 PF33 PF32 PF31 PF30

0 0 0 0 0 0 PF39 PF38

89101112131415

Normal output (CMOS output)

N-ch open-drain output 

PF3n

0

1

Control of normal output or N-ch open-drain output (n = 0 to 9)

PF3 (PF3H)

    

(PF3L)

 
 

Caution When an output pin is pulled up at EVDD or higher, be sure to set the PF3n bit to 1. 

 

Remarks 1. The PF3 register can be read or written in 16-bit units.  

  However, when using the higher 8 bits of the PF3 register as the PF3H register and the 

lower 8 bits as the PF3L register, PF3 can be read or written in 8-bit or 1-bit units. 

 2. To read/write bits 8 to 15 of the PF3 register in 8-bit or 1-bit units, specify them as bits 0 

to 7 of the PF3H register. 
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(3) TMPn I/O control register 0 (TPnIOC0) 

The TPnIOC0 register is an 8-bit register that controls the timer output (TOPn0, TOPn1 pins). 

This register can be read or written in 8-bit or 1-bit units. 

Reset sets this register to 00H. 
 
 

0

TPnOL1

0

1

TOPn1 pin output level settingNote 

TOPn1 pin output starts at high level 

TOPn1 pin output starts at low level

TPnIOC0

(n = 0 to 5)

0 0 0 TPnOL1 TPnOE1 TPnOL0 TPnOE0

6 5 4 3 <2> 1

After reset:  00H       R/W       Address: TP0IOC0  FFFFF592H, TP1IOC0  FFFFF5A2H, 

TP2IOC0  FFFFF5B2H, TP3IOC0  FFFFF5C2H, 

TP4IOC0  FFFFF5D2H, TP5IOC0  FFFFF5E2H

TPnOE1

0

1

TOPn1 pin output setting

Timer output disabled 
• When TPnOL1 bit = 0: Low level is output from the TOPn1 pin
• When TPnOL1 bit = 1: High level is output from the TOPn1 pin

TPnOL0

0

1

TOPn0 pin output level settingNote 

TOPn0 pin output starts at high level 

TOPn0 pin output starts at low level

TPnOE0

0

1

TOPn0 pin output setting

Timer output disabled 
• When TPnOL0 bit = 0: Low level is output from the TOPn0 pin
• When TPnOL0 bit = 1: High level is output from the TOPn0 pin

7 <0>

Timer output enabled (a square wave is output from the TOPn1 pin).

Timer output enabled (a square wave is output from the TOPn0 pin).
 

 

Note The output level of the timer output pin (TOPnm) specified by the 

TPnOLm bit is shown below (m = 0, 1). 
 

TPnCE bit

TOPnm output pin

16-bit counter

• When TPnOLm bit = 0

TPnCE bit

TOPnm output pin

16-bit counter

• When TPnOLm bit = 1

 
 

Cautions 1. Rewrite the TPnOL1, TPnOE1, TPnOL0, and TPnOE0 bits 

when the TPnCTL0.TPnCE bit = 0.  (The same value can be 

written when the TPnCE bit = 1.)  If rewriting was 

mistakenly performed, clear the TPnCE bit to 0 and then 

set the bits again.  

 2. Even if the TPnOLm bit is manipulated when the TPnCE 

and TPnOEm bits are 0, the TOPnm pin output level varies 

(m = 0, 1). 
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(2) Operation timing in external event count mode 

 

Cautions 1. In the external event count mode, do not set the TPnCCR0 register to 0000H. 

 2. In the external event count mode, use of the timer output is disabled.  If performing timer 

output using external event count input, set the interval timer mode, and select the operation 

enabled by the external event count input for the count clock (TPnCTL1.TPnMD2 to 

TPnCTL1.TPnMD0 bits = 000, TPnCTL1.TPnEEE bit = 1). 

   

(a) Operation if TPnCCR0 register is set to FFFFH  

If the TPnCCR0 register is set to FFFFH, the 16-bit counter counts to FFFFH each time the valid edge of the 

external event count signal has been detected.  The 16-bit counter is cleared to 0000H in synchronization with 

the next count-up timing, and the INTTPnCC0 signal is generated.  At this time, the TPnOPT0.TPnOVF bit is 

not set. 

 

 
FFFFH

16-bit counter

0000H

TPnCE bit

TPnCCR0 register

INTTPnCC0 signal

FFFFH

External event 
count signal 
interval

External event 
count signal 
interval

External event 
count signal 
interval  

 

Remark n = 0 to 5 
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(c) Generation timing of compare match interrupt request signal (INTTPnCC1) 

The timing of generation of the INTTPnCC1 signal in the PWM output mode differs from the timing of other 

INTTPnCC1 signals; the INTTPnCC1 signal is generated when the count value of the 16-bit counter matches 

the value of the TPnCCR1 register. 

 

 

Count clock

16-bit counter

TPnCCR1 register

TOPn1 pin output

INTTPnCC1 signal

D1

D1 − 2 D1 − 1 D1 D1 + 1 D1 + 2

 
 

Remark n = 0 to 5 

 

 

Usually, the INTTPnCC1 signal is generated in synchronization with the next counting up after the count value 

of the 16-bit counter matches the value of the TPnCCR1 register. 

In the PWM output mode, however, it is generated one clock earlier.  This is because the timing is changed to 

match the change timing of the output signal of the TOPn1 pin. 
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(b) Notes on rewriting the TQ0CCR0 register 

To change the value of the TQ0CCR0 register to a smaller value, stop counting once and then change the set 

value. 

If the value of the TQ0CCR0 register is rewritten to a smaller value during counting, the 16-bit counter may 

overflow. 

 

 

FFFFH

16-bit counter

0000H

TQ0CE bit

TQ0CCR0 register

INTTQ0CC0 signal

D1 D2

D1 D1

D2D2 D2

External event 
count signal 
interval (1)
(D1 + 1)

External event count signal 
interval (NG)
(10000H + D2 + 1)

External event 
count signal 
interval (2)
(D2 + 1)  

 

 

If the value of the TQ0CCR0 register is changed from D1 to D2 while the count value is greater than D2 but less 

than D1, the count value is transferred to the CCR0 buffer register as soon as the TQ0CCR0 register has been 

rewritten.  Consequently, the value that is compared with the 16-bit counter is D2. 

Because the count value has already exceeded D2, however, the 16-bit counter counts up to FFFFH, overflows, 

and then counts up again from 0000H.  When the count value matches D2, the INTTQ0CC0 signal is generated. 

Therefore, the INTTQ0CC0 signal may not be generated at the valid edge count of “(D1 + 1) times” or “(D2 + 1) 

times” originally expected, but may be generated at the valid edge count of “(10000H + D2 + 1) times”. 
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(b) 0%/100% output of PWM waveform 

To output a 0% waveform, set the TQ0CCRk register to 0000H.  If the set value of the TQ0CCR0 register is 

FFFFH, the INTTQ0CCk signal is generated periodically. 

 

 

Count clock

16-bit counter

TQ0CE bit

TQ0CCR0 register

TQ0CCRk register

INTTQ0CC0 signal

INTTQ0CCk signal

TOQ0k pin output

D0

0000H

D0

0000H

D0

0000H

D0 − 1 D00000FFFF 0000 D0 − 1 D0 00000001

L
 

 

Remark k = 1 to 3 

 

 

To output a 100% waveform, set a value of (set value of TQ0CCR0 register + 1) to the TQ0CCRk register.  If 

the set value of the TQ0CCR0 register is FFFFH, 100% output cannot be produced. 

 

 

Count clock

16-bit counter

TQ0CE bit

TQ0CCR0 register

TQ0CCRk register

INTTQ0CC0 signal

INTTQ0CCk signal

TOQ0k pin output

D0

D0 + 1

D0

D0 + 1

D0

D0 + 1

D0 − 1 D00000FFFF 0000 D0 − 1 D0 00000001

 
 

Remark k = 1 to 3 
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(e) Generation timing of compare match interrupt request signal (INTTQ0CCk) 

The timing of generation of the INTTQ0CCk signal in the external trigger pulse output mode differs from the 

timing of other INTTQ0CCk signals; the INTTQ0CCk signal is generated when the count value of the 16-bit 

counter matches the value of the CCRk buffer register. 

 

 

Count clock

16-bit counter

CCRk buffer register

TOQ0k pin output

INTTQ0CCk signal

Dk

Dk − 2 Dk − 1 Dk Dk + 1 Dk + 2

 
 

Remark k = 1 to 3 

 

 

Usually, the INTTQ0CCk signal is generated in synchronization with the next count up after the count value of 

the 16-bit counter matches the value of the CCRk buffer register. 

In the external trigger pulse output mode, however, it is generated one clock earlier.  This is because the timing 

is changed to match the timing of changing the output signal of the TOQ0k pin. 
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(2) Real-time output port control register 0 (RTPC0) 

The RTPC0 register is a register that sets the operation mode and output trigger of the real-time output port. 

The relationship between the operation mode and output trigger of the real-time output port is as shown in Tables 

12-3 and 12-4. 

This register can be read or written in 8-bit or 1-bit units. 

Reset sets this register to 00H. 
 
 

RTPOE0

Disables operationNote 1 

Enables operation

RTPOE0

0

1

Control of real-time output operation

RTPC0 RTPEG0 BYTE0 EXTR0 0 0 0 0

Falling edgeNote 2 

Rising edge

RTPEG0

0

1

Valid edge of INTTPaCC0 (a = 0, 4, 5) signal

4 bits × 1 channel, 2 bits × 1 channel 

6 bits × 1 channel

BYTE0

0

1

Specification of channel configuration for real-time output

After reset:  00H       R/W       Address:  RTPC0  FFFFF6E5H

<  >

 
 

Notes 1. When the real-time output operation is disabled (RTPOE0 bit = 0), all the bits of the 

real-time output signals (RTP00 to RTP05) output “0”. 

 2. The INTTP0CC0 signal is output for one clock of the count clock selected by TMP0. 
 

Caution Set the RTPEG0, BYTE0, and EXTR0 bits only when RTPOE0 bit = 0. 
 

 

Table 12-3.  Operation Modes and Output Triggers of Real-Time Output Port  

BYTE0 EXTR0 Operation Mode RTBH0 (RTP04, RTP05) RTBL0 (RTP00 to RTP03) 

0 INTTP5CC0 INTTP4CC0 0 

1 

4 bits × 1 channel, 

2 bits × 1 channel INTTP4CC0 INTTP0CC0 

0 INTTP4CC0 1 

1 

6 bits × 1 channel 

INTTP0CC0 
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14.4.3 Cautions  

Observe the following cautions when using the D/A converter of the V850ES/JG3.  

 

(1) Do not change the set value of the DA0CSn register while the trigger signal is being issued in the real-time output 

mode. 

 

(2) Before changing the operation mode, be sure to clear the DA0M.DA0CEn bit to 0. 

 

(3) When using one of the P10/AN00 and P11/AN01 pins as an I/O port and the other as a D/A output pin, do so in an 

application where the port I/O level does not change during D/A output.  

 

(4) Make sure that AVREF0 = VDD = AVREF1 = 3.0 to 3.6 V.  If this range is exceeded, the operation is not guaranteed. 

 

(5) Apply power to AVREF1 at the same timing as AVREF0. 

 

(6) No current can be output from the ANOn pin (n = 0, 1) because the output impedance of the D/A converter is high.  

When connecting a resistor of 2 MΩ or less, insert a JFET input operational amplifier between the resistor and the 

ANOn pin. 

 

Figure 14-2.  External Pin Connection Example 

 

 

AVREF1

VDD

Output

10   F0.1   F

10   F0.1   F

AVREF0

ANOn

AVSS

−

+
JFET input 
operational amplifier

μ

μ

μ

μ

 
 

 

(7) Because the D/A converter stops operation in the STOP mode, the ANO0 and ANO1 pins go into a high-impedance 

state, and the power consumption can be reduced. 

 In the IDLE1, IDLE2, or subclock operation mode, however, the operation continues.  To lower the power 

consumption, therefore, clear the DA0M.DA0CEn bit to 0. 
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15.6.8 Reception errors  

Errors during a receive operation are of three types: parity errors, framing errors, and overrun errors.  Data reception 

result error flags are set in the UAnSTR register and a reception complete interrupt request signal (INTUAnR) is output 

when an error occurs.  

It is possible to ascertain which error occurred during reception by reading the contents of the UAnSTR register.  

Clear the reception error flag by writing 0 to it after reading it.  

 

• Receive data read flow 

 

 

START

NoINTUAnR signal 
generated?

Error occurs?

END

Yes

No

Yes

Error processing

Read UAnRX register

Read UAnSTR register

 
 

Caution When an INTUAnR signal is generated, the UAnSTR register must be read to check for errors. 

 

 

• Reception error causes  

Error Flag Reception Error Cause 

UAnPE Parity error Received parity bit does not match the setting 

UAnFE Framing error Stop bit not detected 

UAnOVE Overrun error Reception of next data completed before data was read from receive buffer 
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(2) Operation timing 

 

 

SCKBn pin

CBnTSF bit

(1)
(2)
(3)

(4) (5) (6) (8)(7) (10)(9)

SIBn pin

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

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

SOBn pin

SIBn pin capture
timing

INTCBnR signal

 

(1) Write 07H to the CBnCTL1 register, and select communication type 1, communication clock (fCCLK) = 

external clock (SCKBn), and slave mode. 

(2) Write 00H to the CBnCTL2 register, and set the transfer data length to 8 bits. 

(3) Write E1H to the CBnCTL0 register, and select the transmission/reception mode and MSB first at the 

same time as enabling the operation of the communication clock (fCCLK). 

(4) The CBnSTR.CBnTSF bit is set to 1 by writing the transmit data to the CBnTX register, and the device 

waits for a serial clock input. 

(5) When a serial clock is input, output the transmit data to the SOBn pin in synchronization with the serial 

clock, and capture the receive data of the SIBn pin. 

(6) When transmission/reception of the transfer data length set with the CBnCTL2 register is completed, 

stop the serial clock input, transmit data output, and data capturing, generate the reception completion 

interrupt request signal (INTCBnR) at the last edge of the serial clock, and clear the CBnTSF bit to 0. 

(7) Read the CBnRX register. 

(8) To continue transmission/reception, write the transmit data to the CBnTX register again, and wait for a 

serial clock input. 

(9) Read the CBnRX register. 

(10) To end transmission/reception, write the CBnCTL0.CBnPWR bit = 0, the CBnCTL0.CBnTXE bit = 0, 

and the CBnCTL0.CBnRXE bit = 0. 

 

Remark   n = 0 to 4 
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(1) Operation flow 
 
 

START

No

INTCBnR interrupt
generated?

CBnOVE bit = 1?
(CBnSTR)

END

No

Yes

Yes

CBnRX register
dummy read

CBnSCE bit = 0
(CBnCTL0)

CBnOVE bit = 0
(CBnSTR)

Read CBnRX register

Is data being received
last data?

Yes

CBnSCE bit = 0
(CBnCTL0)

Read CBnRX register

CBnCTL1 register ← 07H
CBnCTL2 register ← 00H
CBnCTL0 register ← A3H

Reception start

(1), (2), (3)

(4)

(5)

(4)

(6)

(8)

(9)

(12)

(13)

(13)

No

Read CBnRX register

(9)

(7)

Read CBnRX register

No

Yes

CBnCTL0 register ← 00H

INTCBnR interrupt
generated?

(9)

(10)

(11)

(8)

No

Yes

CBnTSF bit = 0?
(CBnSTR)

No

Yes

SCKBn pin input
started?

 
 

Remarks 1. The broken lines indicate the hardware processing. 

 2. The numbers in this figure correspond to the processing numbers in (2)  Operation timing. 

 3. n = 0 to 4 
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A serial bus configuration example is shown below. 

 

Figure 17-5.  Serial Bus Configuration Example Using I2C Bus 

 

 

SDA

SCL

SDA

+VDD+VDD

SCL

SDA

SCL

Slave CPU3

Address 3

SDA

SCL

Slave IC

Address 4

SDA

SCL

Slave IC

Address N

Master CPU1

Slave CPU1

Address 1

Serial data bus

Serial clock

Master CPU2

Slave CPU2

Address 2
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(4) Start ~ Code ~ Data ~ Start ~ Address ~ Data ~ Stop  

 

 

<1> When WTIMn bit = 0 (after restart, address mismatch (= not extension code)) 

 

ST AD6 to AD0 R/W ACK D7 to D0 ACK ST AD6 to AD0 R/W ACK D7 to D0 ACK SP

 1  2   3   Δ4 

1: IICSn register = 0010X010B 

2: IICSn register = 0010X000B 

3: IICSn register = 00000X10B 

Δ 4: IICSn register = 00000001B 

 

Remarks 1. : Always generated 

  Δ: Generated only when SPIEn bit = 1 

  X: don’t care 

 2. n = 0 to 2 

 

<2> When WTIMn bit = 1 (after restart, address mismatch (= not extension code)) 

 

ST AD6 to AD0 R/W ACK D7 to D0 ACK ST AD6 to AD0 R/W ACK D7 to D0 ACK SP

 1 2  3  4   Δ5 

1: IICSn register = 0010X010B 

2: IICSn register = 0010X110B 

3: IICSn register = 0010XX00B 

4: IICSn register = 00000X10B 

Δ 5: IICSn register = 00000001B 

 

Remarks 1. : Always generated 

  Δ: Generated only when SPIEn bit = 1 

  X: don’t care 

 2. n = 0 to 2 
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Figure 17-23.  Example of Master to Slave Communication  

(When 9-Clock Wait Is Selected for Both Master and Slave) (1/3) 
 
 

(a)  Start condition ~ address  

IICn

ACKDn

STDn

SPDn

WTIMn

H

H

L

L

L

L

H

H

H

          L

L

ACKEn

MSTSn

STTn

SPTn

WRELn

INTIICn

TRCn

IICn

ACKDn

STDn

SPDn

WTIMn

ACKEn

MSTSn

STTn

SPTn

WRELn

INTIICn

TRCn

SCL0n

SDA0n

Processing by master device

Transfer lines

Processing by slave device

1 2 3 4 5 6 7 8 9 4321

AD6 AD5 AD4 AD3 AD2 AD1 AD0 W ACK D4D5D6D7

IICn ← address IICn ← data

IICn ← FFH

Transmit

Start condition

Receive

(when EXCn = 1)

Note

Note

 
 

Note To cancel slave wait, write FFH to IICn or set WRELn. 
 

Remark n = 0 to 2 
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(5) DMA channel control registers 0 to 3 (DCHC0 to DCHC3) 

The DCHC0 to DCHC3 registers are 8-bit registers that control the DMA transfer operating mode for DMA channel 

n. 

These registers can be read or written in 8-bit or 1-bit units.  (However, bit 7 is read-only and bits 1 and 2 are write-

only.  If bit 1 or 2 is read, the read value is always 0.)  

Reset sets these registers to 00H. 
 

 

DCHCn

(n = 0 to 3)

DMA transfer had not completed.

DMA transfer had completed.

It is set to 1 on the last DMA transfer and cleared to 0 when it is read.

TCnNote 1

0

1

Status flag indicates whether DMA transfer

through DMA channel n has completed or not

DMA transfer disabled

DMA transfer enabled

DMA transfer is enabled when the Enn bit is set to 1.

When DMA transfer is completed (when a terminal count is generated), this bit is 

automatically cleared to 0.

To abort DMA transfer, clear the Enn bit to 0 by software.  To resume, set the Enn 

bit to 1 again.

When aborting or resuming DMA transfer, however, be sure to observe the 

procedure described in 18.13  Cautions.

Enn

0

1

Setting of whether DMA transfer through

DMA channel n is to be enabled or disabled

This is a software startup trigger of DMA transfer.

If this bit is set to 1 in the DMA transfer enable state (TCn bit = 0, Enn 

bit = 1), DMA transfer is started.

STGnNote 2

After reset: 00H        R/W        Address: DCHC0 FFFFF0E0H,  DCHC1 FFFFF0E2H,  

               DCHC2 FFFFF0E4H,  DCHC3 FFFFF0E6H

TCnNote 1 0 0 0 0 INITnNote 2 STGnNote 2 Enn

<0><1><2>3456<7>

INITnNote 2 If the INITn bit is set to 1 with DMA transfer disabled (Enn bit = 0), the 

DMA transfer status can be initialized.

When re-setting the DMA transfer status (re-setting the DDAnH, DDAnL, 

DSAnH, DSAnL, DBCn, and DADCn registers) before DMA transfer is 

completed (before the TCn bit is set to 1), be sure to initialize the DMA 

channel.

When initializing the DMA controller, however, be sure to observe the 

procedure described in 18.13  Cautions.

 
Notes 1. The TCn bit is read-only. 

 2. The INITn and STGn bits are write-only. 

Cautions 1. Be sure to clear bits 6 to 3 of the DCHCn register to 0. 

 2. When DMA transfer is completed (when a terminal count is generated), the Enn bit is 

cleared to 0 and then the TCn bit is set to 1.  If the DCHCn register is read while its bits are 

being updated, a value indicating “transfer not completed and transfer is disabled” (TCn bit 

= 0 and Enn bit = 0) may be read. 
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19.3.3 Priorities of maskable interrupts 

The INTC performs multiple interrupt servicing in which an interrupt is acknowledged while another interrupt is being 

serviced.  Multiple interrupts can be controlled by priority levels. 

There are two types of priority level control:  control based on the default priority levels, and control based on the 

programmable priority levels that are specified by the interrupt priority level specification bit (xxPRn) of the interrupt control 

register (xxICn).  When two or more interrupts having the same priority level specified by the xxPRn bit are generated at 

the same time, interrupt request signals are serviced in order depending on the priority level allocated to each interrupt 

request type (default priority level) beforehand.  For more information, see Table 19-1  Interrupt Source List.  The 

programmable priority control customizes interrupt request signals into eight levels by setting the priority level specification 

flag. 

Note that when an interrupt request signal is acknowledged, the PSW.ID flag is automatically set to 1.  Therefore, when 

multiple interrupts are to be used, clear the ID flag to 0 beforehand (for example, by placing the EI instruction in the 

interrupt service program) to set the interrupt enable mode. 

 

Remark xx: Identification name of each peripheral unit (see Table 19-2  Interrupt Control Register (xxICn)) 

 n: Peripheral unit number (see Table 19-2  Interrupt Control Register (xxICn)).  
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Table 19-2.  Interrupt Control Register (xxICn) (2/2) 

Bit Address Register 

<7> <6> 5 4 3 2 1 0 

FFFFF162H UA0RIC/ 

CB4RIC 

UA0RIF/ 

CB4RIF 

UA0RMK/ 

CB4RMK 

0 0 0 UA0RPR2/ 

CB4RPR2 

UA0RPR1/ 

CB4RPR1 

UA0RPR0/ 

CB4RPR0 

FFFFF164H UA0TIC/ 

CB4TIC 

UA0TIF/ 

CB4TIF 

UA0TMK/ 

CB4TMK 

0 0 0 UA0TPR2/ 

CB4TPR2 

UA0TPR1/ 

CB4TPR1 

UA0TPR0/ 

CB4TPR0 

FFFFF166H UA1RIC/ 

IICIC2 

UA1RIF/ 

IICIF2 

UA1RMK/ 

IICMK2 

0 0 0 UA1RPR2/ 

IICPR22 

UA1RPR1/ 

IICPR21 

UA1RPR0/ 

IICPR20 

FFFFF168H UA1TIC UA1TIF UA1TMK 0 0 0 UA1TPR2 UA1TPR1 UA1TPR0 

FFFFF16AH UA2RIC/ 

IICIC0 

UA2RIF/ 

IICIF0 

UA2RMK/ 

IICMK0 

0 0 0 UA2RPR2/ 

IICPR02 

UA2RPR1/ 

IICPR01 

UA2RPR0/ 

IICPR00 

FFFFF16CH UA2TIC UA2TIF UA2TMK 0 0 0 UA2TPR2 UA2TPR1 UA2TPR0 

FFFFF16EH ADIC ADIF ADMK 0 0 0 ADPR2 ADPR1 ADPR0 

FFFFF170H DMAIC0 DMAIF0 DMAMK0 0 0 0 DMAPR02 DMAPR01 DMAPR00 

FFFFF172H DMAIC1 DMAIF1 DMAMK1 0 0 0 DMAPR12 DMAPR11 DMAPR10 

FFFFF174H DMAIC2 DMAIF2 DMAMK2 0 0 0 DMAPR22 DMAPR21 DMAPR20 

FFFFF176H DMAIC3 DMAIF3 DMAMK3 0 0 0 DMAPR32 DMAPR31 DMAPR30 

FFFFF178H KRIC KRIF KRMK 0 0 0 KRPR2 KRPR1 KRPR0 

FFFFF17AH WTIIC WTIIF WTIMK 0 0 0 WTIPR2 WTIPR1 WTIPR0 

FFFFF17CH WTIC WTIF WTMK 0 0 0 WTPR2 WTPR1 WTPR0 

 

19.3.5 Interrupt mask registers 0 to 3 (IMR0 to IMR3) 

The IMR0 to IMR3 registers set the interrupt mask state for the maskable interrupts.  The xxMKn bit of the IMR0 to 

IMR3 registers is equivalent to the xxICn.xxMKn bit. 

The IMRm register can be read or written in 16-bit units (m = 0 to 3). 

If the higher 8 bits of the IMRm register are used as an IMRmH register and the lower 8 bits as an IMRmL register, 

these registers can be read or written in 8-bit or 1-bit units (m = 0 to 3).  

Reset sets these registers to FFFFH. 

 

Caution The device file defines the xxICn.xxMKn bit as a reserved word.  If a bit is manipulated using the 

name of xxMKn, the contents of the xxICn register, instead of the IMRm register, are rewritten (as a 

result, the contents of the IMRm register are also rewritten). 
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Figure A-1.  Development Tool Configuration 

 

 

Flash memory write environment

Debugging software

• Integrated debugger

• System simulator

Host machine (PC or EWS)

Interface adapterNote 2

In-circuit emulator
(QB-V850ESSX2)Note 5

• Project manager

(Windows only)Note 1

Software package

Conversion socket or
conversion adapter

Target system

Control software

Embedded software

• Real-time OS

• Network library

• File system

On-chip debug emulator
(QB-V850MINI)Note 3

(QB-MINI2)Note 4Flash memory
write adapter

Flash programmer

Flash memory

Language processing software

• C compiler package

• Device file

 
 

Notes 1. Project manager PM+ is included in the C compiler package. 

  PM+ is only used in Windows. 

 2. The QB-V850MINI, QB-MINI2, and QB-V850ESSX2 support the USB interface only. 

 3. The QB-V850MINI is supplied with the ID850QB, USB interface cable, OCD cable, self-check board, 

KEL adapter, and KEL connector.  All other products are optional. 

 4. The QB-MINI2 is supplied with USB interface cable, 16-pin target cable, 10-pin target cable, and 78K0-

OCD board (integrated debugger is not supplied.)  All other products are optional. 

 5. The QB-V850ESSX2 is supplied with the ID850QB, simple flash memory programmer, power supply unit, 

and USB interface adapter.  All other products are optional. 
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 (31/36) 

C
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C
la

ss
ifi

ca
tio

n Function Details of 
Function 

Cautions Page 

Releasing 
IDLE2 mode 

The interrupt request signal that is disabled by setting the PSC.NMI1M, 
PSC.NMI0M, and PSC.INTM bits to 1 becomes invalid and IDLE2 mode is not 
released. 

p. 682

Insert five or more NOP instructions after the instruction that stores data in the 
PSC register to set the STOP mode. 

p. 685STOP mode 

If the STOP mode is set while an unmasked interrupt request signal is being held 
pending, the STOP mode is released immediately by the pending interrupt 
request. 

p. 685

Releasing 
STOP mode 

The interrupt request that is disabled by setting the PSC.NMI1M, PSC.NMI0M, 
and PSC.INTM bits to 1 becomes invalid and STOP mode is not released. 

p. 685

When manipulating the CK3 bit, do not change the set values of the PCC.CK2 to 
PCC.CK0 bits (using a bit manipulation instruction to manipulate the bit is 
recommended). For details of the PCC register, see 6.3 (1) Processor clock 
control register (PCC). 

p. 689Subclock 
operation mode 

If the following conditions are not satisfied, change the CK2 to CK0 bits so that 
the conditions are satisfied and set the subclock operation mode. 
Internal system clock (fCLK) > Subclock (fXT = 32.768 kHz) × 4 

p. 689

When manipulating the CK3 bit, do not change the set values of the CK2 to CK0 
bits (using a bit manipulation instruction to manipulate the bit is recommended). 
For details of the PCC register, see 6.3 (1) Processor clock control register 
(PCC). 

p. 689

Be sure to stop the PLL (PLLCTL.PLLON bit = 0) before stopping the main clock. p. 690

Releasing 
subclock 
operation mode 

When the CPU is operating on the subclock and main clock oscillation is stopped, 
accessing a register in which a wait occurs is disabled. If a wait is generated, it 
can be released only by reset (see 3.4.8 (2)). 

p. 690

Following the store instruction to the PSC register to set the sub-IDLE mode, 
insert the five or more NOP instructions. 

p. 691Sub-IDLE mode 

If the sub-IDLE mode is set while an unmasked interrupt request signal is being 
held pending, the sub-IDLE mode is then released immediately by the pending 
interrupt request. 

p. 691

The interrupt request signal that is disabled by setting the PSC.NMI1M, 
PSC.NMI0M, and PSC.INTM bits to 1 becomes invalid and sub-IDLE mode is not 
released. 

p. 691Releasing sub-
IDLE mode 

When the sub-IDLE mode is released, 12 cycles of the subclock (about 366 μs) 
elapse from when the interrupt request signal that releases the sub-IDLE mode is 
generated to when the mode is released. 

p. 691

Be sure to stop the PLL (PLLCTL.PLLON bit = 0) before stopping the main clock. p. 692

C
ha

pt
er

 2
1 

S
of

t Standby 
function 

Operating 
status in sub- 
IDLE mode 

To realize low power consumption, stop the A/D and D/A converters before 
shifting to the sub-IDLE mode. 

p. 692

Emergency 
operation mode 

In emergency operation mode, do not access on-chip peripheral I/O registers 
other than registers used for interrupts, port function, WDT2, or timer M, each of 
which can operate with the internal oscillation clock.  In addition, operation of 
CSIB0 to CSIB4 and UARTA0 using the externally input clock is also prohibited in 
this mode. 

p. 693

Reset function An LVI circuit internal reset does not reset the LVI circuit. p. 693

S
of

t 

RESF register Only “0” can be written to each bit of this register. If writing “0” conflicts with 
setting the flag (occurrence of reset), setting the flag takes precedence. 

p. 694

p. 695

C
ha

pt
er

 2
2 

H
ar

d 

Reset 
function 

Hardware status 
on RESET pin 
input 

When the power is turned on, the following pin may output an undefined level 
temporarily, even during reset. 
• P53/SIB2/KR3/TIQ00/TOQ00/RTP03/DDO pin 

 

  

    

 

 

    
 

 

 


