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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
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1.2.3 V850ES/HG3 (μPD70F3752) 

 

 Minimum instruction execution time: 31.25 ns (operating with main clock (fXX) of 32 MHz) 

 General-purpose registers: 32 bits × 32 registers 

 CPU features: Signed multiplication (16 × 16 → 32): 1 to 2 clocks 

  Signed multiplication (32 × 32 → 64): 1 to 5 clocks 

  Saturated operations (overflow and underflow detection functions included) 

  32-bit shift instruction: 1 clock 

  Bit manipulation instructions 

  Load/store instructions with long/short format 

 Memory space: 64 MB of linear address space (for programs and data) 

• Internal memory: RAM:  16 KB 

  Flash memory:  256 KB 

 Interrupts and exceptions: Non-maskable interrupts: 2 sources (external: 1, internal: 1) 

  Maskable interrupts: 61 sources (external: 11, internal: 50) 

  Software exceptions: 32 sources 

  Exception trap: 2 sources 

 I/O lines: I/O ports: 84 

 Timer function: 16-bit interval timer M (TMM): 1 channel 

  16-bit timer/event counter AA (TAA): 5 channels 

  16-bit timer/event counter AB (TAB): 2 channels 

  Watch timer: 1 channel 

  Watchdog timer 2: 1 channel 

 Serial interface: Asynchronous serial interface D (UARTD): 3 channels 

  3-wire variable-length serial interface B (CSIB): 2 channels 

  I2C bus: 1 channel 

 A/D converter: 10-bit resolution: 16 channels 

 DMA controller:  4 channels (transfer target: on-chip peripheral I/O, internal RAM) 

 DCU (debug control unit):  JTAG interface 

 Clock generator: During main clock or subclock operation 

  7-level CPU clock (fXX, fXX/2, fXX/4, fXX/8, fXX/16, fXX/32, fXT) 

  Clock-through mode/PLL mode (×8)/SSCG mode selectable 

 Low-speed internal oscillation clock (fRL): 240 kHz (TYP.) 

 High-speed internal oscillation clock (fRH): 8 MHz (TYP.) 

 Power-save functions:  HALT/IDLE1/IDLE2/STOP/subclock/sub-IDLE mode 

 Package:  100-pin plastic LQFP (fine pitch) (14 × 14) 
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3.4 Address Space 
 

3.4.1 CPU address space  

For instruction addressing, up to a combined total of 16 MB of external memory area and internal ROM area, plus 

an internal RAM area, are supported in a linear address space (program space) of up to 64 MB. For operand 

addressing (data access), up to 4 GB of a linear address space (data space) is supported. The 4 GB address space, 

however, is viewed as 64 images of a 64 MB physical address space. This means that the same 64 MB physical 

address space is accessed regardless of the value of bits 31 to 26. 
 

Figure 3-1.  Image on Address Space  
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Note The external memory area is available only in the V850ES/HJ3, and is a use-prohibited area in other 

products 
 

Remark The same image as image 0 appears on images 1 to 63 of the data space. 
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(2) Port mode register 7H, port mode register 7L (PM7H, PM7L) 

 

 

(a) V850ES/HE3 

 

1

Output mode

Input mode

PM7n

0

1

I/O mode control (n = 0 to 9)

1 1 1 1 1 PM79 PM78

PM77 PM76 PM75 PM74 PM73 PM72 PM71 PM70

After reset:  FFH       R/W       Address:  PM7L FFFFF42EH, PM7H FFFFF42FH

01234567

PM7H

PM7L

 
 

(b) V850ES/HF3 

 

1

Output mode

Input mode

PM7n

0

1

I/O mode control (n = 0 to 11)

1 1 1 PM711 PM710 PM79 PM78

PM77 PM76 PM75 PM74 PM73 PM72 PM71 PM70

After reset:  FFH       R/W       Address:  PM7L FFFFF42EH, PM7H FFFFF42FH

01234567

PM7H

PM7L

 
 

(c) V850ES/HG3, V850ES/HJ3 

 

PM715

Output mode

Input mode

PM7n

0

1

I/O mode control (n = 0 to 15)

PM714 PM713 PM712 PM711 PM710 PM79 PM78

PM77 PM76 PM75 PM74 PM73 PM72 PM71 PM70

After reset:  FFH       R/W       Address:  PM7L FFFFF42EH, PM7H FFFFF42FH

01234567

PM7H

PM7L

 
 

Remark These registers cannot be accessed in 16-bit units as the PM7 register.  They can be read or written 

in 8-bit or 1-bit units as the PM7H and PM7L registers. 
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5.4.2 Bus size setting function 

Each external memory area selected by CSn can be set by using the BSC register.  However, the bus size can be 

set to 8 bits and 16 bits only. 

The external memory area of the V850ES/HJ3 is selected by CS0 to CS3. 

 

(1) Bus size configuration register (BSC) 

The BSC register can be read or written in 16-bit units. 

Reset sets this register to 5555H. 

 

Caution Write to the BSC register after reset, and then do not change the set values.  Also, do not 

access an external memory area until the initial settings of the BSC register are complete.  

 

 
After reset: 5555H        R/W        Address: FFFFF066H

0

0

BSn0

0

1

8 bits

16 bits

BSC 1

BS30

0

0

1

BS20

0

0

1

BS10

0

0

1

BS00

8910111213

Data bus width of CSn space (n = 0 to 3)

1415

1234567 0

CS0CS3 CS2 CS1

 
 

Caution Be sure to set bits 14, 12, 10, and 8 to “1”, and set bits 15, 13, 11, 9, 7, 5, 3, and 1 to “0”. 
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(5) TAAn I/O control register 2 (TAAnIOC2) 

The TAAnIOC2 register is an 8-bit register that controls the valid edge of the external event count input signal 

(TIAAn0 pin) and external trigger input signal (TIAAn0 pin). 

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

Reset sets this register to 00H. 

 

 

0

TAAnEES1

0

0

1

1

TAAnEES0

0

1

0

1

External event count input signal (TIAAn0 pin) valid edge setting

No edge detection (external event count invalid)

Detection of rising edge

Detection of falling edge

Detection of both edges

TAAnIOC2
(n = 0 to 4)

0 0 0 TAAnEES1TAAnEES0 TAAnETS1 TAAnETS0

6 5 4 3 2 1

After reset:  00H       R/W       Address: TAA0IOC2  FFFFF594H, TAA1IOC2  FFFFF5A4H, 

TAA2IOC2  FFFFF5B4H, TAA3IOC2  FFFFF5C4H.

TAA4IOC2  FFFFF5D4H

TAAnETS1

0

0

1

1

TAAnETS0

0

1

0

1

External trigger input signal (TIAAn0 pin) valid edge setting

No edge detection (external trigger invalid)

Detection of rising edge

Detection of falling edge

Detection of both edges

7 0

 
 

Cautions 1. Rewrite the TAAnEES1, TAAnEES0, TAAnETS1, and 

TAAnETS0 bits when the TAAnCTL0.TAAnCE bit = 0.  (The 

same value can be written when the TAAnCE bit = 1.)  If 

rewriting was mistakenly performed, clear the TAAnCE bit 

to 0 and then set the bits again.   

 2. The TAAnEES1 and TAAnEES0 bits are valid only when 

the TAAnCTL1.TAAnEEE bit = 1 or when the external 

event count mode (TAAnCTL1.TAAnMD2 to 

TAAnCTL1.TAAnMD0 bits = 001) has been set.  

 3. The TAAnETS1 and TAAnETS0 bits are valid only when 

the external trigger pulse output mode 

(TAAnCTL1.TAAnMD2 to TAAnCTL1.TAAnMD0 bits = 010) 

or the one-shot pulse output mode (TAAnCTL1.TAAnMD2 

to TAAnCTL1.TAAnMD0 = 011) is set. 
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7.5.4 One-shot pulse output mode (TAAnMD2 to TAAnMD0 bits = 011) 

In the one-shot pulse output mode, 16-bit timer/event counter AA waits for a trigger when the TAAnCTL0.TAAnCE 

bit is set to 1.  When the valid edge of an external trigger input is detected, 16-bit timer/event counter AA starts 

counting, and outputs a one-shot pulse from the TOAAn1 pin. 

Instead of the external trigger, a software trigger can also be generated to output the pulse.  When the software 

trigger is used, the TOAAn0 pin outputs the active level while the 16-bit counter is counting, and the inactive level 

when the counter is stopped (waiting for a trigger). 

 

Figure 7-20.  Configuration in One-Shot Pulse Output Mode 
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Remark n = 0 to 4 
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(2) TABn control register 1 (TABnCTL1) 

The TABnCTL1 register is an 8-bit register that controls the operation of TABn. 

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

Reset sets this register to 00H. 

(1/2) 

 

TABnSYE

TABnEST

0

1

Software trigger control

TABnCTL1 TABnEST TABnEEE 0 0 TABnMD2 TABnMD1 TABnMD0

6 5 4 3 2 1

After reset:  00H       R/W       Address: TAB0CTL1 FFFFF541H, TAB1CTL1 FFFFF611H,
TAB2CTL1 FFFFF621H

Generate a valid signal for external trigger input.
• In one-shot pulse output mode: A one-shot pulse is output with writing 

1 to the TABnEST bit as the trigger.
• In external trigger pulse output mode: A PWM waveform is output with 

writing 1 to the TABnEST bit as 
the trigger.

7 0

−

Slave timer

TABnSYE

0

1

Tuned operation mode enable control

Tuned operation mode (specification of slave operation)
In this mode, timer P can operate in synchronization with a master timer.

Independent operation mode (asynchronous operation mode)

For the tuned operation mode, see 7.6  Timer-Tuned Operation 
Function.

Master timer

TAB1 TAB2

Caution Be sure to set the TAB0SYE and TAB1SYE bits to 0.

 
 

Cautions 1. The TABnEST bit is valid only in the external trigger pulse output 

mode or one-shot pulse output mode.  In any other mode, writing 1 

to this bit is ignored. 

 2. Be sure to set bits 3 and 4 to “0”. 
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When executing pulse width measurement in the free-running timer mode, four pulse widths can be 

measured with one channel. 

To measure a pulse width, the pulse width can be calculated by reading the value of the TABnCCRm 

register in synchronization with the INTTABnCCm signal, and calculating the difference between the read 

value and the previously read value. 

 

Remark m = 0 to 3 
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Figure 10-12.  PWM Output Waveform with Dead Time (2) 
 
 

(a)  0% output (TAB0CCRm register = M + 1, TAB0CCR0 register = M, TAB0DTC register = a) 
 

16-bit
counter

000H (dead-time counter m does not count.)

H

L

L
0000H

TOAB0m signal
(internal signal)

Dead-time
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 pin output
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(b)  In vicinity of 0% output (TAB0CCRm register = i ≥ M + 1 − a/2, TAB0CCR0 register = M, TAB0DTC register = a)
 

Dead-time counter is cleared and counts again.

Negative-phase output width: (M + 1 − i) × 2 + a 
(e.g., output width is 2 + a where TAB0CCRm register = M.)

L

16-bit
counter

0000H
TOAB0m signal
(internal signal)

Dead-time
counter m

TOAB0Tm
 pin output

TOAB0Bm
 pin output

000H

 
 

(c)  In vicinity of 100% output (TAB0CCRm register = i ≤ a/2, TAB0CCR0 register = M, TAB0DTC register = a) 
 

Counter is cleared and counts again.

Positive-phase output width: (M + 1 − i) × 2 − a)
(e.g., output width is 2 − a where TAB0CCRm register = 0001H.)

16-bit
counter

0000H

TOAB0m signal
(internal signal)

Dead-time
counter m

TOAB0Tm
 pin output

TOAB0Bm
 pin output

000H

 
 

(d)  100% output (TAB0CCRm register = 0000H, TAB0CCR0 register = M, TAB0DTC register = a) 
 

000H (dead-time counter m does not count.)

16-bit
counter

0000H

TOAB0m signal
(internal signal)

Dead-time
counter m

TOAB0Tm
 pin output

TOAB0Bm
 pin output  

 
Remark m = 1 to 3 
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12.3 Registers 
 

(1) Watchdog timer mode register 2 (WDTM2) 

The WDTM2 register sets the overflow time and operation clock of watchdog timer 2. 

This register can be read or written in 8-bit units.  This register can be read any number of times, but it can be 

written only once following reset release. 

Reset sets this register to 67H. 

 

Caution Accessing the WDTM2 register is prohibited in the following statuses.  For details, see 3.4.8 

(2)  Accessing specific on-chip peripheral I/O registers. 

• When the CPU operates with the subclock and the main clock oscillation is stopped 

• When the CPU operates with the internal oscillation clock 

 

 

0WDTM2 WDM21 WDM20 WDCS24 WDCS23 WDCS22 WDCS21 WDCS20

After reset:  67H       R/W       Address:  FFFFF6D0H

Stops operation 

Non-maskable interrupt request mode 
(generation of INTWDT2 signal) 

Reset mode (generation of WDT2RES signal)

WDM21

0

0

1

WDM20

0

1

–

Selection of operation mode of watchdog timer 2

 
 

Cautions 1. For details of the WDCS20 to WDCS24 bits, see Table 12-2  Watchdog Timer 2 Clock 

Selection. 

 2. If the WDTM2 register is rewritten twice after reset, an overflow signal is forcibly 

generated and the counter is reset. 

 3. To intentionally generate an overflow signal, write to the WDTM2 register only twice or 

write a value other than ACH to the WDTE register once. 

  However, when watchdog timer 2 is set to stop operation, an overflow signal is not 

generated even if data is written to the WDTM2 register only twice, or a value other than 

“ACH” is written to the WDTE register only once. 

 4. To stop the operation of watchdog timer 2, set the RCM.RSTOP bit to 1 (low-speed 

internal oscillator is stopped), and write 1FH to the WDTM2 register.  
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(4) A/D converter channel specification register 0 (ADA0S) 

The ADA0S register specifies the pin that inputs the analog voltage to be converted into a digital signal.  

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

Reset sets this register to 00H.  

 

       

After reset:  00H R/W Address:  FFFFF202H     

  7 6 5 4 3 2 1 0  

 ADA0S 0 0 0 ADA0S4 ADA0S3 ADA0S2 ADA0S1 ADA0S0  

           

 ADA0S4 ADA0S3 ADA0S2 ADA0S1 ADA0S0 Select mode Scan mode  

 0 0 0 0 0 ANI0 ANI0  

 0 0 0 0 1 ANI1 ANI0, ANI1  

 0 0 0 1 0 ANI2 ANI0 to ANI2  

 0 0 0 1 1 ANI3 ANI0 to ANI3  

 0 0 1 0 0 ANI4 ANI0 to ANI4  

 0 0 1 0 1 ANI5 ANI0 to ANI5  

 0 0 1 1 0 ANI6 ANI0 to ANI6  

 0 0 1 1 1 ANI7 ANI0 to ANI7  

 0 1 0 0 0 ANI8 ANI0 to ANI8  

 0 1 0 0 1 ANI9 ANI0 to ANI9  

 0 1 0 1 0 ANI10 ANI0 to ANI10  

 0 1 0 1 1 ANI11 ANI0 to ANI11  

 0 1 1 0 0 ANI12 ANI0 to ANI12  

 0 1 1 0 1 ANI13 ANI0 to ANI13  

 0 1 1 1 0 ANI14 ANI0 to ANI14  

 0 1 1 1 1 ANI15 ANI0 to ANI15  

 1 0 0 0 0 ANI16 ANI0 to ANI16  

 1 0 0 0 1 ANI17 ANI0 to ANI17  

 1 0 0 1 0 ANI18 ANI0 to ANI18  

 1 0 0 1 1 ANI19 ANI0 to ANI19  

 1 0 1 0 0 ANI20 ANI0 to ANI20  

 1 0 1 0 1 ANI21 ANI0 to ANI21  

 1 0 1 1 0 ANI22 ANI0 to ANI22  

 1 0 1 1 1 ANI23 ANI0 to ANI23  

 Other than above Setting prohibitedNote  

           

Note If a channel that does not have an analog input is selected, the conversion result is undefined. 

 

Remark The number of analog input function pins (ANIn) differs from one product to another.  For details, 

see 13.1  Overview. 
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(2/3) 

 

Single transfer mode 

Continuous transfer mode

CBnTMSNote

0

1

Transfer mode specification

[In single transfer mode]
The reception complete interrupt request signal (INTCBnR) is generated.
Even if transmission is enabled (CBnTXE bit = 1), the transmission enable interrupt 
request signal (INTCBnT) is not generated.
If the next transmit data is written during communication (CBnSTR.CBnTSF bit = 
1), it is ignored and the next communication is not started.  Also, if reception-only 
communication is set (CBnTXE bit = 0, CBnRXE bit = 1), the next communication 
is not started even if the receive data is read during communication (CBnSTR.
CBbTSF bit = 1).

[In continuous transfer mode]
The continuous transmission is enabled by writing the next transmit data during 
communication (CBnSTR.CBnTSF bit = 1).  Writing the next transmission data is 
enabled after a transmission enable interrupt (INTCBnT) occurrence.
If reception-only communication is set (CBnTXE bit = 0, CBnRXE bit = 1) in the 
continuous transfer mode, the next reception is started continuously after a 
reception complete interrupt (INTCBnR) regardless of the read operation of the 
CBnRX register.
Therefore, read immediately the receive data from the CBnRX register.  If this read 
operation is delayed, an overrun error (CBnOVE bit = 1) occurs.

CBnDIRNote

0

1

Specification of transfer direction mode (MSB/LSB)

MSB-first transfer 

LSB-first transfer 

 
 

Note These bits can be rewritten only when the CBnPWR bit = 0.  However, the CBnPWR bit can be set 

to 1 at the same time as rewriting these bits.  

 



CHAPTER  16   I2C  BUS 

 

 User’s Manual  U18854EJ2V0UD 778 

16.15 Cautions 
 

(1) When IICF0.STCEN0 bit = 0 

Immediately after I2C00 operation is enabled, the bus communication status (IICF0.IICBSY0 bit = 1) is 

recognized regardless of the actual bus status.  To execute master communication in the status where a stop 

condition has not been detected, generate a stop condition and then release the bus before starting the master 

communication. 

Use the following sequence for generating a stop condition. 

 

<1> Set the IICCL0 register. 

<2> Set the IICC0.IICE0 bit. 

<3> Set the IICC0.SPT0 bit. 

 

(2) When IICF0.STCEN0 bit = 1 

Immediately after I2C00 operation is enabled, the bus released status (IICBSY0 bit = 0) is recognized 

regardless of the actual bus status.  To generate the first start condition (IICC0.STT0 bit = 1), it is necessary to 

confirm that the bus has been released, so as to not disturb other communications. 

 

(3) Determine the operation clock frequency by the IICCL0, IICX0, and OCKS0 registers before enabling the 

operation (IICC0.IICE0 bit = 1).  To change the operation clock frequency, clear the IICC0.IICE0 bit to 0 once. 

 

(4) After the IICC0.STT0 and IICC0.SPT0 bits have been set to 1, they must not be re-set without being cleared to 

0 first. 

 

(5) If transmission has been reserved, set the IICC0.SPIE0 bit to 1 so that an interrupt request is generated by the 

detection of a stop condition.  After an interrupt request has been generated, the wait state will be released by 

writing communication data to I2C00, then transferring will begin.  If an interrupt is not generated by the detection 

of a stop condition, transmission will halt in the wait state because an interrupt request was not generated.  

However, it is not necessary to set the SPIE0 bit to 1 for the software to detect the IICS0.MSTS0 bit. 
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Figure 16-17.  Master Operation in Multimaster System (2/3) 
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18.2.2 Restore 

 

(1) From NMI pin input 

Execution is restored from the NMI servicing by the RETI instruction. 

When the RETI instruction is executed, the CPU performs the following processing, and transfers control to the 

address of the restored PC.  

 

<1> Loads the restored PC and PSW from FEPC and FEPSW, respectively, because the PSW.EP bit is 0 and 

the PSW.NP bit is 1. 

<2> Transfers control back to the address of the restored PC and PSW. 

 

Figure 18-3 illustrates how the RETI instruction is processed.  

 

Figure 18-3.  RETI Instruction Processing  

 

 

PSW.EP

RETI instruction

PSW.NP

Original processing restored

1

1

0

0

PC
PSW

EIPC
EIPSW

PC
PSW

FEPC
FEPSW

 
 

Caution When the EP and NP bits are changed by the LDSR instruction during non-maskable interrupt 

servicing, in order to restore the PC and PSW correctly during restoration by the RETI 

instruction, it is necessary to set the EP bit back to 0 and the NP bit back to 1 using the LDSR 

instruction immediately before the RETI instruction. 

 

Remark The solid line shows the CPU processing flow. 
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20.5 IDLE2 Mode 
 

20.5.1 Setting and operation status 

The IDLE2 mode is set by setting the PSMR.PSM1 and PSMR.PSM0 bits to 10 and setting the PSC.STP bit to 1 in 

the normal operation mode. 

In the IDLE2 mode, the clock oscillator continues operation but clock supply to the CPU, PLL, flash memory, and 

other on-chip peripheral functions stops. 

As a result, program execution stops and the contents of the internal RAM before the IDLE2 mode was set are 

retained.  The CPU, PLL, and other on-chip peripheral functions stop operating.  However, the on-chip peripheral 

functions that can operate with the subclock or an external clock continue operating. 

Table 20-8 shows the operating status in the IDLE2 mode. 

The IDLE2 mode can reduce the power consumption more than the IDLE1 mode because it stops the operations of 

the on-chip peripheral functions, PLL, and flash memory.  However, because the PLL and flash memory are stopped, 

a setup time for the PLL and flash memory is required when IDLE2 mode is released. 
 

Cautions 1. Insert five or more NOP instructions after the instruction that stores data in the PSC register 

to set the IDLE2 mode. 

 2. If the IDLE2 mode is set while an unmasked interrupt request signal is being held pending, 

the IDLE2 mode is released immediately by the pending interrupt request. 

 

20.5.2 Releasing IDLE2 mode 

The IDLE2 mode is released by a non-maskable interrupt request signal (NMI pin input, INTWDT2 signal), 

unmasked external interrupt request signal (INTP0 to INTP14 pin input), unmasked internal interrupt request signal 

from the peripheral functions operable in the IDLE2 mode, or reset signal (reset by RESET pin input, WDT2RES 

signal, power-on clear circuit (POC), low-voltage detector (LVI), or clock monitor (CLM)).  The PLL returns to the 

operating status it was in before the IDLE2 mode was set. 

After the IDLE2 mode has been released, the normal operation mode is restored. 
 

(1) Releasing IDLE2 mode by non-maskable interrupt request signal or unmasked maskable interrupt 

request signal 

The IDLE2 mode is released by a non-maskable interrupt request signal or an unmasked maskable interrupt 

request signal, regardless of the priority of the interrupt request signal.  If the IDLE2 mode is set in an interrupt 

servicing routine, however, an interrupt request signal that is issued later is processed as follows. 
 

Cautions 1. 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. 

 2. If digital noise elimination is selected for the INTP3 pin by using the NFC register and if 

the sampling clock is selected from fXX/64, fXX/128, fXX/256, fXX/512, and fXX/1024, the IDLE2 

mode cannot be released by the interrupt request signal.  The IDLE2 mode can be 

released by selecting the subclock (fXT) as the sampling clock or by selecting analog 

noise elimination.  For details, see 18.6.2 (8)  Noise elimination control register (NFC). 
 

(a) If an interrupt request signal with a priority lower than that of the interrupt request currently being serviced 

is issued, the IDLE2 mode is released, but that interrupt request signal is not acknowledged.  The 

interrupt request signal itself is retained. 
 

(b) If an interrupt request signal with a priority higher than that of the interrupt request currently being 

serviced is issued (including a non-maskable interrupt request signal), the IDLE2 mode is released and 

that interrupt request signal is acknowledged. 
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Figure 26-19.  Rewriting Entire Memory Area: When Swapping Blocks 0 to 15 for Blocks 16 to 31 (Boot Swap) 
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(2) Interrupt support 

Instructions cannot be fetched from the flash memory during self-programming.  Consequently, a user handler 

written to the flash memory cannot be used even if an interrupt has occurred. 

Therefore, in the V850ES/Hx3, to use an interrupt during self-programming, processing transits to the specific 

addressNote in the internal RAM.  Allocate the branch instruction that transits processing to the user interrupt 

servicing at the specific addressNote in the internal RAM. 

 

Note NMI interrupt: Start address of internal RAM 

 Maskable interrupt: Start address of internal RAM + 4 addresses 
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0

OCDM0

0

1

Operation mode

OCDM 0 0 0 0 0 0 OCDM0

After reset: 01HNote        R/W       Address: FFFFF9FCH

When DRST pin is low:

Normal operation mode (in which a pin that functions alternately as an  

on-chip debug function pin is used as a port/peripheral function pin)

When DRST pin is high:

On-chip debug mode (in which a pin that functions alternately as an  

on-chip debug function pin is used as an on-chip debug mode pin)

Selects normal operation mode (in which a pin that functions alternately  

as on-chip debug function pin is used as a port/peripheral function pin) and 

disconnects the on-chip pull-down resistor of the P05/INTP2/DRST pin.

<  >

 
 

Note RESET input sets this register to 01H.   

 Reset by power-on clear sets this register to 00H.  

 After reset by the WDT2RES signal, clock monitor (CLM), or low-voltage detector (LVI), however, the 

value of the OCDM register is retained. 

 

Cautions 1. When using the DRST, DDI, DDO, DCK, and DMS pins not as on-chip debug pins but as 

port pins after external reset, any of the following actions must be taken. 

 

  • Input a low level to the P05/INTP2/DRST pin. 

  • Set the OCDM0 bit.  In this case, take the following actions. 

   <1> Clear the OCDM0 bit to 0. 

   <2> Fix the P05/INTP2/DRST pin to low level until <1> is completed. 

 

 2. The DRST pin has an on-chip pull-down resistor.  This resistor is disconnected when the 

OCDM0 flag is cleared to 0.   

 

OCDM0 flag
(1: Pull-down ON, 0: Pull-down OFF)

10 to 100 kΩ
(30 kΩ (TYP.))

DRST
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30.8 Basic Operation 
 

(1) Reset timing 

 

(TA = −40 to +85°C, VDD = EVDD = 3.3 V to 5.5 V, 4.0 V ≤ AVREF0 ≤ 5.5 V, VSS = EVSS = AVSS = 0 V, CL = 50 pF) 

Parameter Symbol Conditions MIN. MAX. Unit 

RESET¯¯¯¯¯¯¯¯¯¯ low-level width tWRSL <47>  250  ns 

 

Reset 

 

 
<47>

RESET (input)

 
 

 

(2) Interrupt timing 

 

(TA = −40 to +85°C, VDD = EVDD = 3.7 V to 5.5 V, 4.0 V ≤ AVREF0 ≤ 5.5 V, VSS = EVSS = AVSS = 0 V, CL = 50 pF) 

Parameter Symbol Conditions MIN. MAX. Unit 

NMI high-level width tWNIH <48> Analog noise elimination 250  ns 

NMI low-level width tWNIL <49> Analog noise elimination 250  ns 

Analog noise elimination (n = 0 to 7) 250  ns INTPnNote 1 high-level width tWITH <50> 

Digital noise elimination (n = 3) Note 2  ns 

Analog noise elimination (n = 0 to 7) 250  ns INTPnNote 1 low-level width tWITL <51> 

Digital noise elimination (n = 3) Note 2  ns 

 

Notes 1. The same value as the INTP0/P03 pin applies in the case of the ADTRG pin.  The same value as the 

INTP2/P05 pin applies in the case of the DRST pin. 

 2. 2Tsamp + 20 or 3Tsamp + 20 

  Tsamp: Sampling clock for noise elimination 

 

Reset/interrupt 

 

 
<48>

NMI (input)

INTPn (input)

<49>

<50> <51>

 
 

Remark n = 0 to 7 
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