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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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(12/13) 

Manipulatable 
Bits Address Function Register Name Symbol R/W

1 8 16 

Default 
Value H

E
3 

H
F

3 

H
G

3 

H
J3

 

FFFFFA55H UARTD5 option control register 1 UD5OPT1 R/W  √  00H − − − Note

FFFFFA56H UARTD5 receive data register UD5RX R  √  FFH − − − Note

FFFFFA57H UARTD5 transmit data register UD5TX  √  FFH − − − Note

FFFFFC00H External interrupt falling edge specification register 0 INTF0 √ √  00H √ √ √ √ 

FFFFFC02H External interrupt falling edge specification register 1 INTF1 √ √  00H − − √ √ 

FFFFFC06H External interrupt falling edge specification register 3 INTF3   √ 0000H − − √ √ 

FFFFFC06H External interrupt falling edge specification register 3L INTF3L √ √  00H √ √ √ √  

FFFFFC07H External interrupt falling edge specification register 3H INTF3H √ √  00H − − √ √ 

FFFFFC08H External interrupt falling edge specification register 4 INTF4 √ √  00H − − − Note

FFFFFC0CH External interrupt falling edge specification register 6L INTF6L √ √  00H − − − √ 

FFFFFC10H External interrupt falling edge specification register 8 INTF8 √ √  00H − − − √ 

FFFFFC13H External interrupt falling edge specification register 9H INTF9H √ √  00H √ √ √ √ 

FFFFFC20H External interrupt rising edge specification register 0 INTR0 √ √  00H √ √ √ √ 

FFFFFC22H External interrupt rising edge specification register 1 INTR1 √ √  00H − − √ √ 

FFFFFC26H External interrupt rising edge specification register 3 INTR3   √ 0000H − − √ √ 

FFFFFC26H External interrupt rising edge specification register 3L INTR3L √ √  00H √ √ √ √  

FFFFFC27H External interrupt rising edge specification register 3H INTR3H √ √  00H − − √ √ 

FFFFFC28H External interrupt rising edge specification register 4 INTR4 √ √  00H − − − Note

FFFFFC2CH External interrupt rising edge specification register 6L INTR6L √ √  00H − − − √ 

FFFFFC30H External interrupt rising edge specification register 8 INTR8 √ √  00H − − − √ 

FFFFFC33H External interrupt rising edge specification register 9H INTR9H √ √  00H √ √ √ √ 

FFFFFC40H Pull-up resistor option register 0 PU0 √ √  00H √ √ √ √ 

FFFFFC42H Pull-up resistor option register 1 PU1 √ √  00H −  √ √ 

FFFFFC46H Pull-up resistor option register 3 PU3   √ 0000H − √ √ √ 

FFFFFC46H Pull-up resistor option register 3L PU3L √ √  00H √ √ √ √  

FFFFFC47H Pull-up resistor option register 3H PU3H √ √  00H − √ √ √ 

FFFFFC48H Pull-up resistor option register 4 PU4 √ √  00H √ √ √ √ 

FFFFFC4AH Pull-up resistor option register 5 PU5 √ √  00H √ √ √ √ 

FFFFFC4CH Pull-up resistor option register 6 PU6   √ 0000H − − − √ 

FFFFFC4CH Pull-up resistor option register 6L PU6L √ √  00H − − − √  

FFFFFC4DH Pull-up resistor option register 6H PU6H √ √  00H − − − √ 

FFFFFC50H Pull-up resistor option register 8 PU8 √ √  00H − − − √ 

FFFFFC52H Pull-up resistor option register 9 PU9   √ 0000H √ √ √ √ 

FFFFFC52H Pull-up resistor option register 9L PU9L √ √  00H √ √ √ √  

FFFFFC53H Pull-up resistor option register 9H PU9H √ √  00H √ √ √ √ 

FFFFFC73H Port 9 function control register H PF9H √ √  00H √ √ √ √ 

FFFFFD00H CSIB0 control register 0 CB0CTL0 √ √  01H √ √ √ √ 

FFFFFD01H CSIB0 control register 1 CB0CTL1 √ √  00H √ √ √ √ 

FFFFFD02H CSIB0 control register 2 CB0CTL2  √  00H √ √ √ √ 

FFFFFD03H CSIB0 status register CB0STR 

R/W

√ √  00H √ √ √ √ 

FFFFFD04H CSIB0 receive data register CB0RX   √ 0000H √ √ √ √ 

 FFFFFD04H CSIB0 receive data register L CB0RXL 

R 

 √  00H √ √ √ √ 

Note Supported only in the μPD70F3757  
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(3) Port mode control register 9 (PMC9)  

(1/5) 

 

(a) V850ES/HE3, V850ES/HF3 

 

I/O port

INTP6 input/SCL00 I/O

PMC915

0

1

Specification of P915 pin operation mode

PMC97 PMC96 0 0 0 0 PMC91 PMC90

After reset:  0000H       R/W       Address: PMC9 FFFFF452H, 
PMC9L FFFFF452H, PMC9H FFFFF453H

PMC915 PMC914 PMC913 0 0 0 PMC99 PMC98

I/O port

INTP5 input/SDA00 I/O

PMC914

0

1

Specification of P914 pin operation mode

I/O port

SOB1 output/TIAB03 input/TOAB03 output

PMC98

0

1

Specification of P98 pin operation mode

I/O port

SIB1 input/TIAA20 input/TOAA20 output

PMC97

0

1

Specification of P97 pin operation mode

I/O port

TIAA21 input/TOAA21 output

PMC96

0

1

Specification of P96 pin operation mode

I/O port

INTP4 input/PCL output

PMC913

0

1

Specification of P913 pin operation mode

I/O port

SCKB1 I/O/TIAB00 input/TOAB00 output

PMC99

0

1

Specification of P99 pin operation mode

89101112131415

PMC9 (PMC9H)

(PMC9L)

I/O port

KR7 input/RXDD1 input

PMC91

0

1

Specification of P91 pin operation mode

I/O port

KR6 input/TXDD1 output

PMC90

0

1

Specification of P90 pin operation mode
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Remarks 1. √: Operable 

  ×: Stopped 

 2. fX:  Main clock oscillation frequency 

  fPLLI:  PLL input clock frequency 

  fXT:  Subclock frequency 

  fRL:  Low-speed internal oscillation clock frequency 

  fRH:  High-speed internal oscillation clock frequency 

  fPLLO:  PLL output clock frequency 

  fSSCGO:  SSCG output clock frequency 

  fPCL:  PCL output clock frequency 

  fXX:  Main clock frequency 

  fCLK:  Internal system clock frequency 

  fCPU:  CPU clock frequency 

 

6.4.3 Clock output function 

The clock output function is used to output the internal system clock (fCLK) from the CLKOUT pin. 

The internal system clock (fCLK) is selected by using the PCC.CK3 to PCC.CK0 bits. 

The CLKOUT pin functions alternately as the PCM1 pin and functions as a clock output pin if so specified by the 

control register of port CM. 

The status of the CLKOUT pin is the same as the internal system clock (fCLK) in Table 6-2 and the pin can output 

the clock when it is in the operable status.  It outputs a low level in the stopped status.  However, the CLKOUT pin is 

in the port mode (PCM1 pin: input mode) after reset and until it is set in the output mode.  Therefore, the status of the 

pin is Hi-Z. 
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Table 7-7 show the timer modes that can be used in the tuned operation mode and Table 7-8 shows the differences 

of timer output function between unit operation and tuned operation (√: Settable, ×: Not settable). 

 

Table 7-7.  Timer Modes Usable in Tuned Operation Mode 

Master Timer Slave Timer Free-Running Timer Mode PWM Mode Triangular Wave PWM Mode 

TAA0 TAA1 √ √ × 

TAA2 TAA3 √ √ × 

TAB0 TAA4 √ √ × 

TAB1 TAB2 √ √ √ 

 

Table 7-8.  Timer Output Functions 

Free-Running Timer Mode PWM Mode Triangular Wave PWM Mode Tuned 

Channel 

Timer Pin 

Tuning OFF Tuning ON Tuning OFF Tuning ON Tuning OFF Tuning ON 

TOAA00 PPG ← Toggle ← N/A ← TAA0 

(master) TOAA01 PPG ← PWM ← N/A ← 

TOAA10 PGP ← Toggle PWM N/A ← 

Ch0 

TAA1 

(slave) TOAA11 PPG ← PWM ← N/A ← 

TOAA20 PPG ← Toggle ← N/A ← TAA2 

(master) TOAA21 PPG ← PWM ← N/A ← 

TOAA30 PPG ← Toggle PWM N/A ← 

Ch1 

TAA3 

(slave) TOAA31 PPG ← PWM ← N/A ← 

TOAB00 PPG ← Toggle ← Toggle N/A TAB0 

(master) TOAB01 to TOAB03 PPG ← PWM ← Triangular 

wave PWM 

N/A 

TOAA40 PPG ← Toggle PWM N/A ← 

Ch2 

TAA4 

(slave) TOAA41 PPG ← PWM ← N/A ← 

TOAB10 PPG ← Toggle ← Toggle ← TAB1 

(master) TOAB11 to TOAB13 PPG ← PWM ← Triangular 

wave PWM 

← 

TOAB20 PPG ← Toggle PWM Toggle Triangular 

wave PWM 

Ch3 

TAB2 

(slave) 

TOAB21 to TOAB23 PPG ← PWM ← Triangular 

wave PWM 

← 

 

Remark The timing of transmitting data from the compare register of the master timer to the compare register of 

the slave timer is as follows. 

• PPG:  CPU write timing 

• Toggle, PWM, triangular wave PWM:  Timing at which timer counter and compare register match 

TOAAn0 and TOABm0 
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(1) Setting in free-running timer mode (compare function) 

 

[Initial setting] 

Master timer: TAA0CTL0.TAA0CE = 0 (operation disabled) 

Slave timer: TAA1CTL0.TAA1CE = 0 (operation disabled) 

 

[Initial setting of master timer (TAA0)] 

• TAA0CTL1.TAA0MD2 to TAA0CTL1.TAA0MD0 = 101 (setting of free-running timer mode) 

• TAA0OPT0.TAA0CCS1 and TAA0OPT0.TAA0CCS0 = 00 (setting of capture/compare select bit to 

“compare”.) 

• TAA0CTL1.TAA0CKS2 to TAA0CTL1.TAA0CKS0 (setting of count clock (any)) 

• TAA0CCR1 and TAA0CCR0 registers are set. 

 

[Initial setting of slave timer (TAA1)] 

• TAA1CTL1.TAA1SYE = 1 (setting of timer-tuned operation) 

• TAA1CTL1.TAA1MD2 to TAA1CTL1.TAA1MD0 = 101 (setting of free-running timer mode) 

• TAA1OPT0.TAA1CCS1 and TAA1OPT0.TAA1CCS0 = 00 (setting of capture/compare select bit to 

“compare”.) 

• TAA1CCR0 and TAA1CCR1 registers are set. 

 

Remark Initial setting of the master timer and slave timer may be performed in any order. 

 

[Starting counting] 

<1> Set TAA0CTL0.TAA0CE of the master timer to 1. 

<2> Start counting. 

<3> Changing the setting of the register during operation 

• The compare register can be rewritten (anytime write). 

 

[End condition] 

• Set TAA0CTL0.TAA0CE of the master timer to 0. 
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(2) Operation timing in external event count mode 

 

Cautions 1. In the external event count mode, do not set the TABnCCR0 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 

(TABnCTL1.TABnMD2 to TABnCTL1.TABnMD0 bits = 000, TABnCTL1.TABnEEE bit = 1). 

 

(a) Operation if TABnCCR0 register is set to FFFFH  

If the TABnCCR0 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 INTTABnCC0 signal is generated.  At this time, the 

TABnOPT0.TABnOVF bit is not set. 

 

 
FFFFH

16-bit counter

0000H

TABnCE bit

TABnCCR0 register

INTTABnCC0 signal

FFFFH

External event 
count signal 
interval

External event 
count signal 
interval

External event 
count signal 
interval  
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8.6 Timer-Tuned Operation Function 
 

Timer AA and timer AB have a timer-tuned operation function. 

The timers that can be synchronized are listed in Table 8-9. 

 

Table 8-9.  Tuned Operation Function of Timers 

Master Timer Slave Timer 

TAA0 TAA1 

TAA2 TAA3 

TAB0 TAA4 

TAB1 TAB2 

 

For details of the timer-tuned operation function, see 7.6  Timer-Tuned Operation Function. 

 



CHAPTER  10   MOTOR  CONTROL  FUNCTION 

User’s Manual  U18854EJ2V0UD 507

10.2 Configuration 
 

The motor control function consists of the following hardware. 

 

Item Configuration 

Timer register Dead-time counters 1 to 3 

Compare register TAB0 dead-time compare register (TAB0DTC register) 

Control registers TAB0 option register 0 (TAB0OPT0) 

TAB0 option register 1 (TAB0OPT1) 

TAB0 option register 2 (TAB0OPT2) 

TAB0 I/O control register 3 (TAB0IOC3) 

High-impedance output control registers 0, 1 (HZA0CTL0, HZA0CTL1) 

 

• 6-phase PWM output can be produced with dead time by using the output of TAB0 (TOAB01, TOAB02, TOAB03)  

• The output level of the 6-phase PWM output can be set individually. 

• The 16-bit timer/counter of TAB0 counts up/down triangular waves.  When the timer/counter underflows and when 

a cycle match occurs, an interrupt is generated.  Interrupt generation, however, can be suppressed up to 31 

times. 

• TAA4 can execute counting at the same time as TAB0 (timer tuning operation function).  TAA4 can be set in four 

ways as it can generate two types of A/D trigger sources (INTTAA4CC0 and INTTAA4CC1), and two types of 

interrupts: on underflow interrupt (INTTAB0OV) and cycle match interrupt (INTTAB0CC0). 
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Figure 10-26.  Basic Operation in Batch Mode 

 

 

INTTAB0OV signal

INTTAB0CC0 signal

CCR2 buffer
register

CCR3 buffer
register

OPT1 buffer
register

TAB0CCR2
register

TAB0CCR3
register

TAB0OPT1
register

16-bit counter
(TAB0)

Transfer
timing

TAB0CCR0
register

TAB0CCR1
register

CCR0 buffer
register

CCR1 buffer
register

<Q1>&<P1>

<Q2>

<Q3>

<Q3>

16-bit counter
(TAA4)

Transfer
timing

TAA4CCR0
register

TAA4CCR1
register

CCR0 buffer
register

CCR1 buffer
register

<P2>

<P3>

<P3>

<Q3>

<Q3>

<Q3>

 
 

[Operation of TAB0] 

<Q1>  Write the TAB0CCR1 register 
<Q2>  The target timing is the first transfer timing after a write to the TAB0CCR1 register. 

<Q3>  The values are transferred all at once at the transfer timing. 

[Operation of TAA4] 
<P1>  Write the TAB0CCR1 register 

<P2>  The target timing is the first transfer timing after a write to the TAB0CCR1 register. 

<P3>  The values are transferred all at once at the transfer timing. 
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(b)  Rewriting TAB0CCR0 register 

When rewriting the TAB0CCR0 register in the intermittent batch mode, the output waveform differs 

depending on where the occurrence of the crest or valley interrupt is specified by the interrupt culling 

setting.  The following figure illustrates the change of the output waveform when interrupts are culled. 

 

Figure 10-32.  Rewriting TAB0CCR0 Register (When Crest Interrupt Is Set) 

 

 

16-bit
counter

Transfer
timing

TAB0CCR0
register

TAB0CCR1
register

CCR0 buffer
register

CCR1 buffer
register

INTTAB0CC0
signal

TOAB0T1
pin output

INTTAB0OVS
signal

i

L

i

M

M

0000H

0000H

M

N

N

k

k

k

k k k
N + 1i

i

i

 
 

The transfer timing is generated when the crest interrupt occurs, the cycle of counting up and counting down 

changes, and an asymmetrical triangular wave is output. 

 

Remarks  1.  This is an example of the operation when the TAB0OPT1.TAB0ICE bit = 1, TAB0OPT1.TAB0IOE 

bit = 0, TAB0OPT1.TAB0ID4 to TAB0OPT1.TAB0ID0 bits = 00001. 

 2. : Culled interrupt 
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Figure 13-6.  Timing Example of One-Shot Scan Mode Operation (ADA0S Register = 03H) 

 

 

(a)  Timing example 

 

A/D conversion
Data 1
(ANI0)

Data 2
(ANI1)

Data 3
(ANI2)

Data 4
(ANI3)

Data 1
(ANI0)

Data 2
(ANI1)

Data 3
(ANI2)

Data 4
(ANI3)

ADA0CRn

INTAD

Conversion start
Set ADA0CE bit = 1

Conversion end

ANI3

ANI0

ANI1

ANI2

Data 1

Data 2

Data 3

Data 4

 
 

(b)  Block diagram 

 

A/D converter

ADA0CRn registerAnalog input pin

ANI0

ANI1

ANI2

ANI3

ANI4

ANI5

ANIn

.

.

.

.

ADA0CR0

ADA0CR1

ADA0CR2

ADA0CR3

ADA0CR4

ADA0CR5

ADA0CRn

.

.

.
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(1) V850ES/HE3, V850ES/HF3 

 

TAA0OVMK

PMK5

IMR0 (IMR0HNote) TAB0CCMK3

PMK4

TAB0CCMK2

PMK3

TAB0CCMK1

PMK2

TAB0CCMK0

PMK1

TAB0OVMK

PMK0

PMK7

LVIHMK

PMK6

LVILMK

After reset:  FFFFH       R/W       Address:  IMR0  FFFFF100H, 
IMR0L  FFFFF100H, IMR0H  FFFFF101H

After reset:  FFFFH       R/W       Address: IMR1  FFFFF102H,
IMR1L  FFFFF102H, IMR1H  FFFFF103H

After reset:  FFFFH       R/W       Address: IMR2  FFFFF104H, 
IMR2L  FFFFF104H, IMR2H  FFFFF105H

CB0RMK

TAA2CCMK1

IMR1 (IMR1HNote) TM0EQMK0

TAA2CCMK0

TAA4CCMK1

TAA2OVMK

TAA4CCMK0

TAA1CCMK1

TAA4OVMK

TAA1CCMK0

TAA3CCMK1

TAA1OVMK

TAA3CCMK0

TAA0CCMK1

TAA3OVMK

TAA0CCMK0

DMAMK0

UD1RMK

UD1TMK

CB0TMK

xxMKn

0

1

Interrupt servicing enabled

Interrupt servicing disabled

IMR2 (IMR2HNote) 1

UD1SMK

1

UD0TMK

1

UD0RMK

1

UD0SMK

ADMK

CB1TMK

89101112131415

1234567 0

1

1

IMR3 (IMR3HNote) 1

1

1

WTMK

1

WTIMK

1

KRMK

1

DMAMK3

1

DMAMK2

1

DMAMK1

After reset:  FFFFH       R/W       Address: IMR3  FFFFF106H,
IMR3L  FFFFF106H, IMR3H  FFFFF107H 

89101112131415

1234567 0

IMR3L

IMR2L

IMR1L

IMR0L

89101112131415

1234567 0

89

IIC0MK

CB1RMK

101112

Setting of interrupt mask flag

14 1315

1234567 0

 
 

Note To read bits 8 to 15 of the IMR0 to IMR3 registers in 8-bit or 1-bit units, specify them as bits 0 to 7 of 

IMR0H to IMR3H registers. 

 

Caution Set bits 15 to 6 of the IMR3 register, and bits 14 to 11 of the IMR2 register to 1.  If the setting of 

these bits is changed, the operation is not guaranteed. 

 

Remark xx: Identification name of each peripheral unit (see Table 18-5  Interrupt Control Registers 

(xxICn)). 

 n: Peripheral unit number (see Table 18-5  Interrupt Control Registers (xxICn)) 
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Figure 24-2.  Operation Timing of Low-Voltage Detector (LVIMD Bit = 1) 

 

 

Set (by instruction, refer to <3> above)

LVI reset request signal

LVIRF bitNote 1

POC detection voltage

 Supply voltage (VDD)

LVI detection voltage

LVION bit

LVI detection signal

POC reset request signal

Internal reset signal 
(active low)

Clear 
(by POC reset request signal)

Time

Delay

Delay

DelayDelay

Delay
Delay

DelayDelay

Cleared by
instruction

Note 2

 
 

Notes 1. The LVIRF bit is bit 0 of the reset source flag register (RESF).  For details of RESF, see CHAPTER 

21  RESET FUNCTIONS. 
 2. During the period in which the supply voltage is the set voltage or lower, the internal reset signal is 

retained (internal reset state).  
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24.5 RAM Retention Voltage Detection Operation 
 

The supply voltage and detection voltage are compared.  When the supply voltage drops below the detection 

voltage (including on power application), the RAMS.RAMF bit is set to 1. 

When the POC function is not used and when the RAM retention voltage detection function is used, be sure to 

input an external reset signal if the detected voltage falls below the operating voltage. 
 

Figure 24-4.  Operation Timing of RAM Retention Voltage Detection Function 

 

 
Supply voltage

(VDD)

POC detection
voltage

RAM retention
detection voltage

POC detection
voltage

Delay Delay

Time

RAM retention voltage
detection signal

RAM retention flag
(RAMF bit)

Delay Delay

Set

Cleared by instruction  
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28.1.3  Maskable functions 

Reset, NMI, INTWDT2, WAIT, and HLDRQ (V850ES/HJ3 only) signals can be masked. 

The maskable functions with the debugger (ID850QB) and the corresponding V850ES/Hx3 functions are listed 

below. 

 

Table 28-2.  Maskable Functions 

Maskable Functions with ID850QB Corresponding V850ES/Hx3 Functions 

NMI0 NMI pin input 

NMI1 Non-maskable interrupt request signal 

(INTWDT2) generation 

NMI2 − 

HLDRQ HLDRQ pin input (V850ES/HJ3 only) 

RESET Reset signal generation by RESET pin input, 

low-voltage detector, clock monitor, or 

watchdog timer (WDT2) overflow 

STOP − 

WAIT WAIT pin input (V850ES/HJ3 only) 

DBINT − 

 

28.1.4  Register 

 

(1) On-chip debug mode register (OCDM) 

The OCDM register is used to specify whether a pin provided with an on-chip debug function is used as an on-

chip debug pin or as an ordinary port/peripheral function pin.  It also is used to disconnect the internal pull-

down resistor of the P05/INTP2/DRST pin. 

After POC reset, the default value of the OCDM0 bit is “0” and the normal operation mode is set.  To set the 

on-chip debug mode, therefore, the value of the OCDM0 bit must be changed to “1” by pin reset.  If POC reset 

is generated during on-chip debugging, communication with MINICUBE is stopped.  Therefore, reset by POC 

cannot be emulated. 

This register is a special register and can be written only in a combination of specific sequences (see 3.4.7  

Special registers). 

The OCDM register can be written only while a low level is input to the DRST pin. 

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

(TA = 25°C, VDD = EVDD = AVREF0 = VSS = EVSS = AVSS = 0 V) 

Parameter Symbol Conditions MIN. TYP. MAX. Unit 

I/O capacitance CIO fX = 1 MHz,  

Unmeasured pins returned to 0 V. 

  10 pF 

 

29.3 Operating Conditions 
 

(TA = −40 to +85°C, VDD = EVDD, 4.0 V ≤ AVREF0 ≤ 5.5 V, VSS = EVSS = AVSS = 0 V, C = 4.7 μF) 

Supply Voltage Internal System Clock Frequency Conditions 

VDD, EVDD AVREF0 

Unit 

4 MHz ≤ fXX ≤ 32 MHz  4.0 to 5.5 4.0 to 5.5 V 

AD converter operating 3.7 to 5.5 4.0 to 5.5 V 4 MHz ≤ fXX ≤ 20 MHz 

AD converter stop 3.7 to 5.5 3.7 to 5.5 V 

fXT = 32.768 kHz  3.7 to 5.5 3.7 to 5.5 V 

fRL = 240 kHz (TYP.)  3.7 to 5.5 3.7 to 5.5 V 

AD converter operating 3.7 to 5.5 4.0 to 5.5 V fRH = 8 MHz (TYP.) 

AD converter stop 3.7 to 5.5 3.7 to 5.5 V 

 



CHAPTER  29   ELECTRICAL  SPECIFICATIONS  (V850ES/HE3) 

User’s Manual  U18854EJ2V0UD 981

29.6.3 Supply current 

 

(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) 

Parameter Symbol Conditions MIN. TYP. MAX. Unit 

All peripheral function 

operating 

 39 51 mA PLL 

operating 

fXX = 32 MHz

(fX = 8 MHz) 

All peripheral function stopped  32  mA 

All peripheral function 

operating 

 27 37 mA PLL 

operating 

fXX = 20 MHz

(fX = 10 MHz)

All peripheral function stopped  22  mA 

All peripheral function 

operating 

 21 30 mA 

IDD1 Normal 

operation 

modeNote 2 

PLL 

stopped 

fXX = 16 MHz

(fX = 16 MHz)

All peripheral function stopped  19  mA 

All peripheral function 

operating 

 24 34 mA PLL 

operating 

fXX = 32 MHz

(fX = 8 MHz) 

All peripheral function stopped  18  mA 

All peripheral function 

operating 

 16 23 mA PLL 

operating 

fXX = 20 MHz

(fX = 10 MHz)

All peripheral function stopped  12  mA 

All peripheral function 

operating 

 13 20 mA 

IDD2 HALT 

modeNote 2 

PLL 

stopped 

fXX = 16 MHz

(fX = 16 MHz)

All peripheral function stopped  9  mA 

TAA, UARTD operating  2.4 3.6 mA fXX = 16 MHz

(fX = 16 MHz) All peripheral function stopped  1.6  mA 

TAA, UARTD operating  1.6 2.5 mA 

PLL 

stoppedNote 3 

fXX = 8 MHz 

(fX = 8 MHz) All peripheral function stopped  1.3  mA 

TAA, UARTD operating  1.5 2.3 mA 

IDD3 IDLE1 

mode 

fXX = High-speed internal 

oscillation (fRH)Note 4 All peripheral function stopped  1.1  mA 

fXX = 16 MHz (fX = 16 MHz)  0.8 1.2 mA PLL 

stoppedNote 3 fXX = 8 MHz (fX = 8 MHz)  0.5 0.8 mA 

IDD4 IDLE2 

mode 

fXX = High-speed internal oscillation (fRH)Note 4  0.2 0.5 mA 

IDD5 Subclock 

operation 

modeNotes 4, 5 

Crystal resonator (fXT = 32.768 kHz)  80 400 μA 

IDD6 Sub-IDLE 

modeNotes 4, 5 

Crystal resonator (fXT = 32.768 kHz)  20 190 μA 

Low-speed internal oscillator (fRL) operating  18.5 100 μA 

Supply 

currentNote 1 

IDD7 STOP 

modeNotes 4, 6 Low-speed internal oscillator (fRL) stopped  10.5 85 μA 

 

Notes 1. Total current of VDD and EVDD (all ports stopped).  The current of AVREF0 and the port buffer current 

including the current flowing through the on-chip pull-up/pull-down resistors are not included. 

 2. During SSCG operation, TYP. value + 2.5 mA, MAX. value + 4 mA 

 3. High-speed internal oscillator (fRH) stopped. 

 4. When the main clock oscillator (fXX) is stopped. 

 5. Low-speed internal oscillator (fRL) operating, high-speed internal oscillator (fRH) stopped. 

 6. When the subclock oscillator (fXT) is not used. 

 

<R> 
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(9) POC circuit characteristics 

 

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

Parameter Symbol Conditions MIN. TYP. MAX. Unit 

Detection voltage VPOC0  3.3 3.5 3.7 V 

Power supply startup time tPTH VDD = 0 V → 3.3 V 0.002   ms 

Response delay time 1Note 1 tPTHD After VDD reaches 3.7 V on power 

application 

  2.0 ms 

Response delay time 2Note 2 tPD After VDD drops below 3.3 V on 

power drop 

  1.0 ms 

Minimum VDD width tPW  0.2   ms 

 

Notes 1. The time required to release a reset after the detection voltage is detected. 

 2. The time required to output a reset after the detection voltage is detected. 

 

 

tPTH tPTHD

VDD

Detection voltage (MAX.)
Detection voltage (TYP.)
Detection voltage (MIN.)

Time

tPW

tPD tPTHD
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32.2 Capacitance 
 

(TA = 25°C, VDD = EVDD = BVDD = AVREF0 = VSS = EVSS = BVSS = AVSS = 0 V) 

Parameter Symbol Conditions MIN. TYP. MAX. Unit 

I/O capacitance CIO fX = 1 MHz,  

Unmeasured pins returned to 0 V. 

  10 pF 

 

32.3 Operating Conditions 
 

(TA = −40 to +85°C, VDD = EVDD = BVDD, 4.0 V ≤ AVREF0 ≤ 5.5 V, VSS = EVSS = BVSS = AVSS = 0 V, C = 4.7 μF) 

Supply Voltage Internal System Clock Frequency Conditions 

VDD = EVDD = BVDD AVREF0 

Unit 

4 MHz ≤ fXX ≤ 32 MHz  4.0 to 5.5 4.0 to 5.5 V 

AD converter operating 3.7 to 5.5 4.0 to 5.5 V 4 MHz ≤ fXX ≤ 20 MHz 

AD converter stop 3.7 to 5.5 3.7 to 5.5 V 

32 kHz ≤ fXT ≤ 35 kHz  3.7 to 5.5 3.7 to 5.5 V 

fRL = 240 kHz (TYP.)  3.7 to 5.5 3.7 to 5.5 V 

AD converter operating 3.7 to 5.5 4.0 to 5.5 V fRH = 8 MHz (TYP.) 

AD converter stop 3.7 to 5.5 3.7 to 5.5 V 
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Bus hold 

 

 

Hi-Z

Hi-Z

Data

Hi-Z

Hi-Z

CLKOUT (output)

HLDRQ (input)

HLDAK (output)

AD0 to AD15 (/O)

ASTB (output)

RD (output),
WR0 (output), WR1 (output)

CS0 to CS3 (output)

<43>
<43>

<46><46>

<44>
<29>

<33>

<30> <31>

<32>

<45>

TH TH TH TITIT3T2

 
 

 


