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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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(3/4) 

 

(c) V850ES/JE3-L (1/2) 

I/O port (P915)

INTP6 input/TIP50 input/TOP50 output

PMC915

0

1

Specification of pin operation

PMC97 PMC96 0 PMC94 PMC93 PMC92 PMC91 PMC90

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

PMC915 PMC914 PMC913 PMC912 PMC911 PMC910 PMC99 PMC98

I/O port (P914)

INTP5 input/TIP51 input/TOP51 output

PMC914

0

1

Specification of pin operation

I/O port (P911)

SOB3 output

PMC911

0

1

Specification of pin operation

I/O port (P910)

SIB3 input

PMC910

0

1

Specification of pin operation

I/O port (P99)

SCKB1 I/O

PMC99

0

1

Specification of pin operation

I/O port (P913)

INTP4 input

PMC913

0

1

Specification of pin operation

I/O port (P912)

SCKB3 I/O

PMC912

0

1

Specification of pin operation

89101112131415

PMC9 (PMC9H)

(PMC9L)

I/O port (P98)

SOB1 output

PMC98

0

1

Specification of pin operation
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Figure 4-10.  Block Diagram of Type G-3 
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6.2.2 Register configuraiton 

For the V850ES/JC3-L and V850ES/JE3-L, the registers and their bit assignment differ for each product. 

The register configuration for each product is shown in the following tables 

 

(1) V850ES/JC3-L (40-pin) 

 
Channel Register name Bit position 

  7 6 5 4 3 2 1 0 

TP0CTL0 TP0CE 0 0 0 0 TP0CKS2 TP0CKS1 TP0CKS0TMP0 

TP0CTL1 0 0 0 0 0 TP0MD2 TP0MD1 TP0MD0

TP1CTL0 TP1CE 0 0 0 0 TP1CKS2 TP1CKS1 TP1CKS0TMP1 

TP1CTL1 0   0 0 TP1MD2 TP1MD1 TP1MD0

TP2CTL0 TP2CE 0 0 0 0 TP2CKS2 TP2CKS1 TP2CKS0

TP2CTL1 0 TP2EST TP2EEE 0 0 TP2MD2 TP2MD1 TP2MD0

TP2IOC0 0 0 0 0 TP2OL1 TP2OE1 TP2OL0 TP2OE0

TP2IOC1 0 0 0 0 TP2IS3 TP2IS2 TP2IS1 TP2IS0

TP2IOC2 0 0 0 0 TP2EES1 TP2EES0 TP2ETS1 TP2ETS0

TMP2 

TP2OPT0 0 0 TP2CCS1 TP2CCS0 0 0 0 TP2OVF

TP3CTL0 TP3CE 0 0 0 0 TP3CKS2 TP3CKS1 TP3CKS0TMP3 

TP3CTL1 0 0 0 0 0 TP3MD2 TP3MD1 TP3MD0

TP4CTL0 TP4CE 0 0 0 0 TP4CKS2 TP4CKS1 TP4CKS0TMP4 

TP4CTL1 0 0 0 0 0 TP4MD2 TP4MD1 TP4MD0

TP5CTL0 TP5CE 0 0 0 0 TP5CKS2 TP5CKS1 TP5CKS0

TP5CTL1 0 TP5EST TP5EEE 0 0 TP5MD2 TP5MD1 TP5MD0

TP5IOC0 0 0 0 0 TP5OL1 TP5OE1 TP5OL0 TP5OE0

TP5IOC1 0 0 0 0 TP5IS3 TP5IS2 TP5IS1 TP5IS0

TP5IOC2 0 0 0 0 TP5EES1 TP5EES0 TP5ETS1 TP5ETS0

TMP5 

TP5OPT0 0 0 TP5CCS1 TP5CCS0 0 0 0 TP5OVF

Remark  The TPnCCR0, TPnCCR1, and TPnCNT registers are available for all channels. 
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Figure 6-3.  Anytime Write Timing 

 

 

D01

D01 D01

D010000H

FFFFH

0000H

TPnCE bit = 1

D02

D02

D11

D11 D11

D12

D12 D12

D02

D110000H D12

16-bit counter

TPnCCR0 register

TPnCCR1 register

INTTPnCC0 signal

INTTPnCC1 signal

CCR0 buffer register

CCR1 buffer register

 
 

Remarks 1. D01, D02: Set value of TPnCCR0 register 

  D11, D12: Set value of TPnCCR1 register 

 2. The timing chart applies to the case when TMP is being used as an interval timer. 
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Figure 6-55.  Register Settings in Free-Running Timer Mode (1/2) 

 

 

(a) TMPn control register 0 (TPnCTL0) 

 

0/1 0 0 0 0 TPnCTL0

These bits select 
the count clockNote. 

0: Stop counting.
1: Enable counting.

0/1 0/1 0/1

TPnCKS2 TPnCKS1 TPnCKS0TPnCE

 
 

Note The setting of these bits is invalid when the TPnCTL1.TPnEEE bit is 1. 

 

(b) TMPn control register 1 (TPnCTL1) 

 

0 0 0/1Note 0 0 TPnCTL1 1 0 1

TPnMD2 TPnMD1 TPnMD0TPnEEETPnEST

1, 0, 1:
Free-running timer mode

0: Operate TMPn on count  
    clock selected by using 
    TPnCKS0 to TPnCKS2 bits.
1: Increment TMPn based on 
    external event count input 
    signal.  

 

Note The capture function of the TIPn0 pin cannot be used if the TPnCTL1.TPnEEE bit is 1. 

 

(c) TMPn I/O control register 0 (TPnIOC0) 

 

0 0 0 0 0/1Note 1 TPnIOC0

0: Disable TOPn0 pin output.
1: Enable TOPn0 pin output.

Output level when TOPn0 
pin is disabled:
0: Low level
1: High level

0: Disable TOPn1 pin output.
1: Enable TOPn1 pin output.

Output level when TOPn1 pin 
is disabled:
0: Low level
1: High level

0/1Note 1 0/1Note 2 0/1Note 2

TPnOE1 TPnOL0 TPnOE0TPnOL1

 
 

Notes 1. The TOPn1 pin cannot be used when the TIPn1 pin is being used. 

 2. The TOPn0 pin cannot be used when the TIPn0 pin is being used. 
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(10) TMQ0 capture/compare register 3 (TQ0CCR3) 

The TQ0CCR3 register can be used as a capture register or a compare register depending on the mode. 

This register can be selected as a capture register or a compare register only in the free-running timer mode, 

according to the setting of the TQ0OPT0.TQ0CCS3 bit.  In the pulse width measurement mode, the TQ0CCR3 

register can be used only as a capture register.  In any other mode, this register can be used only as a compare 

register. 

The TQ0CCR3 register can be read or written during operation. 

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

Reset sets this register to 0000H. 

 

Caution Accessing the TQ0CCR3 register is prohibited in the following statuses.  Moreover, if the system 

is in the wait status, the only way to cancel the wait status is to execute a reset.  For details, see 

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

  When the CPU operates on the subclock and main clock oscillation is stopped 

  When the CPU operates on the internal oscillator clock 

 

 

TQ0CCR3

12 10 8 6 4 2

After reset:  0000H       R/W       Address: FFFFF54CH

14 013 11 9 7 5 315 1

 
 

 

(a) Function as compare register 

The TQ0CCR3 register can be rewritten even when the TQ0CTL0.TQ0CE bit = 1. 

The set value of the TQ0CCR3 register is transferred to the CCR3 buffer register.  When the value of the 16-bit 

counter matches the value of the CCR3 buffer register, a compare match interrupt request signal (INTTQ0CC3) 

is generated.  If TOQ03 pin output is enabled at this time, the output of the TOQ03 pin is inverted (For details, 

see the descriptions of each operating mode.). 

 

(b) Function as capture register 

When the TQ0CCR3 register is used as a capture register in the free-running timer mode, the count value of 

the 16-bit counter is stored in the TQ0CCR3 register if the valid edge of the capture trigger input pin (TIQ03 

pin) is detected.  In the pulse-width measurement mode, the count value of the 16-bit counter is stored in the 

TQ0CCR3 register and the 16-bit counter is cleared (0000H) if the valid edge of the capture trigger input pin 

(TIQ03 pin) is detected. 

Even if the capture operation and reading the TQ0CCR3 register conflict, the correct value of the TQ0CCR3 

register can be read. 
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(b) Operation when TQ0CCR0 register is set to FFFFH  

When the TQ0CCR0 register is set to FFFFH, the 16-bit counter increments up to FFFFH and is reset to 

0000H in synchronization with the next increment timing.  The INTTQ0CC0 signal is then generated and the 

output of the TOQ00 pin is inverted.  At this time, an overflow interrupt request signal (INTTQ0OV) is not 

generated, nor is the overflow flag (TQ0OPT0.TQ0OVF bit) set to 1. 

 

Figure 7-11.  Operation of Interval Timer When TQ0CCR0 Register Is Set to FFFFH 

 

 
FFFFH

16-bit counter

0000H

TQ0CE bit

TOQ00 pin output

INTTQ0CC0 signal

FFFFH

Interval time
10000H × 

count clock cycle

Interval time
10000H × 

count clock cycle

Interval time
10000H × 
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TQ0CCR0 register
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(13) A/D conversion result hysteresis characteristics 

The successive comparison type A/D converter holds the analog input voltage in the internal sample & hold 

capacitor and then performs A/D conversion.  After A/D conversion has finished, the analog input voltage remains 

in the internal sample & hold capacitor.  As a result, the following phenomena may occur. 

 

 When the same channel is used for A/D conversions, if the voltage is higher or lower than the previous A/D 

conversion, then hysteresis characteristics may appear where the conversion result is affected by the previous 

value.  Thus, even if the conversion is performed at the same potential, the result may vary. 

 When switching the analog input channel, hysteresis characteristics may appear where the conversion result is 

affected by the previous channel value.  This is because one A/D converter is used for the A/D conversions.  

Thus, even if the conversion is performed at the same potential, the result may vary. 

 

Therefore, to obtain a more accurate conversion result, perform A/D conversion twice successively for the same 

channel, and discard the first conversion result. 
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(2/2) 

 

7 bits 

8 bits

UAnCL

0

1

Specification of data character length of 1 frame of transmit/receive data 

• This register can be rewritten only when the UAnPWR bit is 0 or the UAnTXE bit  
  and the UAnRXE bit are 0. 
• When transmission and reception are performed in the LIN format, set the UAnCL 
  bit to 1. 

1 bit 

2 bits

UAnSL

0

1

Specification of length of stop bit for transmit data

This register can be rewritten only when the UAnPWR bit is 0 or the UAnTXE bit and 
the UAnRXE bit are 0.

• This register is rewritten only when the UAnPWR bit is 0 or the UAnTXE bit and the 
  UAnRXE bit are 0. 
• If “Reception with 0 parity” is selected during reception, a parity check is not performed. 
  Therefore, the UAnSTR.UAnPE bit is not set.  
• When transmission and reception are performed in the LIN format, clear the 
  UAnPS1 and UAnPS0 bits to 00.

No parity output 

0 parity output 

Odd parity output 

Even parity output

Reception with no parity 

Reception with 0 parity 

Odd parity check

Even parity check

UAnPS1

0

0

1

1

Parity selection during transmission Parity selection during receptionUAnPS0

0

1

0

1

MSB first  

LSB first  

UAnDIR

0

1

Data transfer order

• This register can be rewritten only when the UAnPWR bit is 0 or the UAnTXE bit  
  and the UAnRXE bit are 0.
• When transmission and reception are performed in the LIN format, set the UAnDIR
  bit to 1.

 
 

Remark For details of parity, see 15.6.6  Parity types and operations. 

 

 

 

 

(2) UARTAn control register 1 (UAnCTL1) 

For details, see 15.7 (2)  UARTAn control register 1 (UAnCTL1). 

 

(3) UARTAn control register 2 (UAnCTL2) 

For details, see 15.7 (3)  UARTAn control register 2 (UAnCTL2). 
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17.4 Registers 
 

I2C0n is controlled by the following registers. 

 

 IIC control registers n (IICCn) 

 IIC status registers n (IICSn) 

 IIC flag registers n (IICFn) 

 IIC clock select registers n (IICCLn) 

 IIC function expansion registers n (IICXn) 

 IIC division clock select registers 0, 1 (OCKS0, OCKS1) 

 

The following registers are also used. 

 

 IIC shift registers n (IICn) 

 Slave address registers n (SVAn) 

 

Remark For the alternate-function pin settings, see Table 4-17  Settings When Pins Are Used for Alternate 

Functions. 

 

(1) IIC control registers n (IICCn) 

The IICCn register enables/stops I2C0n operations, sets the wait timing, and sets other I2C operations. 

These registers can be read or written in 8-bit or 1-bit units.  However, set the SPIEn, WTIMn, and ACKEn bits 

when the IICEn bit is 0 or during the wait period.  When setting the IICEn bit from “0” to “1”, these bits can also be 

set at the same time. 

Reset sets these registers to 00H. 
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(3) IIC flag registers n (IICFn) 

The IICFn register sets the I2C0n operation mode and indicates the I2C bus status. 

These registers can be read or written in 8-bit or 1-bit units.  However, the STCFn and IICBSYn bits are read-only. 

IICRSVn enables/disables the communication reservation function (see 17.14  Communication Reservation). 

The initial value of the IICBSYn bit is set by using the STCENn bit (see 17.15  Cautions). 

The IICRSVn and STCENn bits can be written only when operation of I2C0n is disabled (IICCn.IICEn bit = 0).  After 

operation is enabled, IICFn can be read.  

Reset sets these registers to 00H. 
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17.7.2 Slave device operation (when receiving slave address data (address match)) 

 

(1) Start ~ Address ~ Data ~ Data ~ Stop  

 

 

<1> When IICCn.WTIMn bit = 0  

 

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

 1 2 3 4 

1: IICSn register = 0001X110B 

2: IICSn register = 0001X000B 

3: IICSn register = 0001X000B 

 4: IICSn register = 00000001B 

 

Remark :Always generated 

 : Generated only when IICCn.SPIEn bit = 1 

 X: don’t care 

 

<2> When WTIMn bit = 1 

 

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

 1 2 3 4 

1: IICSn register = 0001X110B 

2: IICSn register = 0001X100B 

3: IICSn register = 0001XX00B 

 4: IICSn register = 00000001B 

 

Remark : Always generated 

 : Generated only when SPIEn bit = 1 

 X: don’t care 
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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   4 

1: IICSn register = 0010X010B 

2: IICSn register = 0010X000B 

3: IICSn register = 00000X10B 

 4: IICSn register = 00000001B 

 

Remark :Always generated 

 : Generated only when SPIEn bit = 1 

 X: don’t care 

 

<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   5 

1: IICSn register = 0010X010B 

2: IICSn register = 0010X110B 

3: IICSn register = 0010XX00B 

4: IICSn register = 00000X10B 

 5: IICSn register = 00000001B 

 

Remark :Always generated 

 : Generated only when SPIEn bit = 1 

 X: don’t care 
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(3) External interrupt falling, rising edge specification register 9H (INTF9H, INTR9H) 

The INTF9H and INTR9H registers are 8-bit registers that specify detection of the falling and rising edges of the 

external interrupt pins (INTP4 to INTP6). 

These registers can be read or written in 8-bit or 1-bit units. 

Reset sets these registers to 00H. 

 

Caution When switching from the port function to the external interrupt function (alternate function), an 

edge might be detected.  Therefore, set the INTF9n and INTR9n bits to 00, and then specify the 

external interrupt function (PMC9.PMC9n bit = 1). 

 When switching from the external interrupt function to the port function, an edge might be 

detected as well.  Therefore, set the INTF9n and INTR9n bits to 00, and then specify the port 

function (PMC9.PMC9n bit = 0). 

 

 

INTF9H

After reset:  00H       R/W       Address:  INTF9H FFFFFC13H, INTR9H FFFFFC33H

INTF915 INTF914 INTF913Note 0 0 0 0 0

89101112131415

INTR9H INTR915 INTR914 INTR913Note 0 0 0 0 0

89101112131415

INTP6 INTP5 INTP4

INTP6 INTP5 INTP4  
 

Note For the V850ES/JE3-L, 0 or 1 can be specified for this bit. For the V850ES/JC3-L, this bit must be 

cleared to 0. 

 

Remark For how to specify a valid edge, see Table 19-6. 

 

 

Table 19-6.  Valid Edge Specification 

INTF9n INTR9n Valid Edge Specification (n = 13 to 15) 

0 0 No edge detected 

0 1 Rising edge 

1 0 Falling edge 

1 1 Both rising and falling edges 

 

Caution Be sure to clear the INTF9n and INTR9n bits to 00 when these registers are not used for the 

INTP4 to INTP6 pins. 

 

Remark n = 13 to 15: Control of INTP4 to INTP6 pins 
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29.3 ROM Security Function 
 

29.3.1 Security ID 

The flash memory versions of the V850ES/JC3-L and V850ES/JE3-L perform authentication using a 10-byte ID code to 

prevent the contents of the flash memory from being read by an unauthorized person during on-chip debugging by the on-

chip debug emulator. 

Set the ID code in the 10-byte internal flash memory area from 0000070H to 0000079H to allow the debugger perform 

ID authentication. 

If the IDs match, the security is released and reading the flash memory and using the on-chip debug emulator are 

enabled.  

 

 Set the 10-byte ID code to 0000070H to 0000079H. 

 Bit 7 of 0000079H is the on-chip debug emulator enable flag. 

 (0: Disable, 1: Enable) 

 When the on-chip debug emulator is started, the debugger requests ID input.  When the ID code input to the 

debugger and the ID code set in 0000070H to 0000079H match, the debugger starts. 

 Debugging cannot be performed if the on-chip debug emulator enable flag is 0, even if the ID codes match. 

 

Figure 29-6.  Security ID Area 

 

 

0 0 0 0 0 7 9 H

0 0 0 0 0 7 0 H

0 0 0 0 0 0 0 H

Security ID
(10 bytes)

 
 

Caution After the flash memory is erased, 1 is written to the entire area. 
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CHAPTER  30   ELECTRICAL  SPECIFICATIONS (V850ES/JC3-L (40-pin))  
 

 

 

30.1 Absolute Maximum Ratings 
 

Absolute Maximum Ratings (TA = 25C) (1/2)  

Parameter Symbol Conditions Ratings Unit 

VDD VDD = EVDD = AVREF0 0.5 to +4.6 V 

EVDD VDD = EVDD = AVREF0 0.5 to +4.6 V 

AVREF0 VDD = EVDD = AVREF0 0.5 to +4.6 V 

VSS VSS = EVSS = AVSS 0.5 to +0.5 V 

AVSS VSS = EVSS = AVSS 0.5 to +0.5 V 

Supply voltage 

EVSS VSS = EVSS = AVSS 0.5 to +0.5 V 

VI1 P97, P914, P915, PCM0, PDL5, RESET, 

FLMD0 

0.5 to EVDD + 0.5Note 1 V 

X1 0.5 to VDD + 0.5Note 1 V VI3 

X2 0.5 to VRO
Note 2 + 0.5Note 1  

VI4 P02, P03, P05, P30, P31, P40 to P42, P50 to 

P55, P90, P91, P96 

0.5 to +6.0 V 

Input voltage 

VI5 XT1, XT2 0.5 to VRO
Note 2 + 0.5 V 

Analog input voltage VIAN P70 to P74 0.5 to AVREF0 + 0.5Note 1 V 

 

Notes 1. Be sure not to exceed the absolute maximum ratings (MAX. value) of each supply voltage. 

 2. On-chip regulator output voltage 

 

Cautions 1. Do not directly connect the output (or I/O) pins of IC products to each other, or to VDD, VCC, and 

GND.  Open-drain pins or open-collector pins, however, can be directly connected to each other. 

  Direct connection of the output pins between an IC product and an external circuit is possible, if 

the output pins can be set to the high-impedance state and the output timing of the external 

circuit is designed to avoid output conflict. 

 2. Product quality may suffer if the absolute maximum rating is exceeded even momentarily for any 

parameter.  That is, the absolute maximum ratings are rated values at which the product is on the 

verge of suffering physical damage, and therefore the product must be used under conditions 

that ensure that the absolute maximum ratings are not exceeded.  

  The ratings and conditions indicated for DC characteristics, AC characteristics, and operating 

conditions represent the quality assurance range during normal operation. 

 

Remark Unless specified otherwise, the ratings of alternate-function pins are the same as those of port pins. 
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(2) Slave mode 
(TA = 40 to +85C, VDD = EVDD = AVREF0 = AVREF1, VSS = EVSS = AVSS = 0 V, CL = 50 pF) 

Parameter Symbol Conditions MIN. MAX. Unit 

2.7 V  VDD  3.6 V 125  ns SCKBn cycle time tKCY2 <60>

2.2 V  VDD < 2.7 V 800  ns 

SCKBn high-level width tKH2 <61> 2.2 V  VDD  3.6 V 54.5  ns 

SCKBn low-level width tKL2 <62> 2.2 V  VDD  3.6 V 54.5  ns 

2.7 V  VDD  3.6 V 27  ns SIBn setup time (to SCKBn) tSIK2 <63>

2.2 V  VDD < 2.7 V 100  ns 

2.7 V  VDD  3.6 V 27  ns SIBn hold time (from SCKBn) tKSI2 <64>

2.2 V  VDD < 2.7 V 100  ns 

2.7 V  VDD  3.6 V  27 ns Delay time from SCKBn to SOBn output  tKSO2 <65>

2.2 V  VDD < 2.7 V  95 ns 

 
Remark n = 0 to 2, 4 
 

 

SOBn (output)

Input data

Output data

SIBn (input)

SCKBn (I/O)

<60>

<61><62>

<63> <64>

<65>

 
 

Remark n = 0 to 2, 4 
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31.9 Flash Memory Programming Characteristics  
 

(1) Basic characteristics 

 

(TA = 40 to +85C, VDD = EVDD = AVREF0 = AVREF1 = 2.7 to 3.6 V, VSS = EVSS = AVSS = 0 V, CL = 50 pF) 

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Operating frequency fCPU  2.5  20 MHz

Supply voltage VDD 2.5 MHz  fXX  20 MHz 2.7  3.6 V 

Used for updating programs 

When using flash memory programmer and 

Renesas Electronics self programming 

library 

Retained

for  

15 years

1,000   timesNumber of rewrites CWRT

Used for updating data 

When using Renesas Electronics EEPROM 

emulation library (usable ROM size: 12 KB 

of 6 consecutive blocks, or 6 KB of 3 

consecutive blocks) 

Retained

for  

5 years 

10,000   times

Programming temperature tPRG  40  +85 C 

 

(2) Serial write operation characteristics 

 

(TA = 40 to +85C, VDD = EVDD = AVREF0 = AVREF1 = 2.7 to 3.6 V, VSS = EVSS = AVSS = 0 V, CL = 50 pF) 

Parameter Symbol Conditions MIN. TYP. MAX. Unit 

FLMD0, FLMD1 setup time tMDSET  2  3000 ms 

FLMD0 count start time from RESET tRFCF fX = 2.5 to 10 MHz 800   s 

FLMD0 counter high-level width/ 

low-level width 

tCH/tCL  10  100 s 

FLMD0 counter rise time/fall time tR/tF    1 s 

 

Flash write mode setup timing 

 

 

VDD

FLMD1

0 V

VDD

RESET (input)

0 V

VDD

FLMD0

0 V tRFCF

tCL

tF tR

tCH

tMDSET
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A.4.2 When using MINICUBE QB-V850MINIL 
 

(1) On-chip emulation using MINICUBE 

The system configuration when connecting MINICUBE to the host machine (PC-9821 series, PC/AT compatible) 

is shown below.   
 

Figure A-3.  On-Chip Emulation System Configuration 

 
 

<1>
<4><3>

<5>

<2>

ST
AT

US

TA
RG

ET

PO
W

ER

Target system

V850ES/JC3-L
V850ES/JE3-L

Software

 
 
 

<1> Host machine PC with USB ports  

<2> Software The integrated debugger ID850QB, device file, etc. 

Download the device file from the Renesas Electronics website. 

 http://www2.renesas.com/micro/en/ods/index.html 
<3> USB interface cable USB cable to connect the host machine and MINICUBE.  It is supplied with 

MINICUBE.  The cable length is approximately 2 m. 

<4> MINICUBE 

On-chip debug emulator 

This on-chip debug emulator serves to debug hardware and software when 

developing application systems using the V850ES/JC3-L, V850ES/JE3-L.  It supports 

integrated debugger ID850QB. 

<5> OCD cable Cable to connect MINICUBE and the target system. 

It is supplied with MINICUBE.  The cable length is approximately 20 cm. 

Remark The numbers in the angular brackets correspond to the numbers in Figure A-3. 

 


