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1.5 Pin Configuration (Top View)  
 

80-pin plastic LQFP (fine pitch) (12 × 12) 

80-pin plastic LQFP (14 × 14)  

μPD70F3735GK-GAK-AX μPD70F3735GC-GAD-AX 

μPD70F3736GK-GAK-AX μPD70F3736GC-GAD-AX 
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Notes  1.   Connect this pin to VSS in the normal mode. 

 2.   Connect the REGC pin to VSS via a 4.7 μF (recommended value) capacitor. 
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(2)  NMI status saving registers (FEPC and FEPSW) 

FEPC and FEPSW are used to save the status when a non-maskable interrupt (NMI) occurs. 

If an NMI occurs, the contents of the program counter (PC) are saved to FEPC, and those of the program status 

word (PSW) are saved to FEPSW. 

The address of the instruction next to the one of the instruction under execution, except some instructions, is saved 

to FEPC when an NMI occurs. 

The current contents of the PSW are saved to FEPSW. 

Because only one set of NMI status saving registers is available, the contents of these registers must be saved by 

program when multiple interrupts are enabled. 

Bits 31 to 26 of FEPC and bits 31 to 8 of FEPSW are reserved for future function expansion (these bits are always 

fixed to 0). 

The value of FEPC is restored to the PC and the value of FEPSW to the PSW by the RETI instruction. 

 

 
31 0

FEPC (Contents of saved PC)00
Default value
0xxxxxxxH

(x: Undefined)

2625

0 0 0 0

31 0

FEPSW (Contents of
saved PSW)

00
Default value
000000xxH

(x: Undefined)

8 7

0 0 0 0 00 0 0 0 0 00 0 0 0 0 00 0 0 0 0

 
 

 

(3)  Interrupt source register (ECR) 

The interrupt source register (ECR) holds the source of an exception or interrupt if an exception or interrupt occurs.  

This register holds the exception code of each interrupt source.  Because this register is a read-only register, data 

cannot be written to this register using the LDSR instruction. 

 

 
31 0

ECR FECC EICC
Default value
00000000H

1615

 
 

 Bit position Bit name Meaning 

 31 to 16 FECC Exception code of non-maskable interrupt (NMI) 

 15 to 0 EICC Exception code of exception or maskable interrupt 
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3.4.3 Memory map 

The areas shown below are reserved in the V850ES/JF3-L. 

 

Figure 3-2.  Data Memory Map (Physical Addresses) 

 

 

(64 KB)

Use prohibited 

External memory areaNote 1

(14 MB)

Internal ROM areaNote 2

(1 MB)

External memory areaNote 1

(1 MB)

Internal RAM area
(60 KB)

On-chip peripheral I/O area
(4 KB)

(2 MB)

0 3 F F F F F F H

0 3 F F 0 0 0 0 H

0 1 0 0 0 0 0 0 H
0 0 F F F F F F H

0 0 2 0 0 0 0 0 H
0 0 1 F F F F F H

0 0 0 0 0 0 0 0 H

0 3 F E F F F F H

0 3 F F F F F F H

0 3 F F F 0 0 0 H
0 3 F F E F F F H

0 3 F F 0 0 0 0 H

0 0 1 F F F F F H

0 0 1 0 0 0 0 0 H
0 0 0 F F F F F H

0 0 0 0 0 0 0 0 H 
 

Notes 1. The V850ES/JF3-L has 18 address pins, so the external memory area appears as a repeated 256 KB 

image.  

 2. Fetch access and read access to addresses 00000000H to 000FFFFFH is made to the internal ROM 

area.  However, data write access to these addresses is made to the external memory area. 
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Figure 4-6.  Block Diagram of Type D-2 
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Figure 7-19.  Software Processing Flow in External Trigger Pulse Output Mode (2/2) 

 

 

TPnCE bit = 1

Setting of TPnCCR0 register

Register initial setting
TPnCTL0 register

(TPnCKS0 to TPnCKS2 bits)
TPnCTL1 register, 
TPnIOC0 register, 
TPnIOC2 register, 
TPnCCR0 register, 
TPnCCR1 register

Initial setting of these 
registers is performed 
before setting the 
TPnCE bit to 1. 

The TPnCKS0 to 
TPnCKS2 bits can be 
set at the same time 
when counting is 
enabled (TPnCE bit = 1).
Trigger wait status

TPnCCR1 register write 
processing is necessary 
only when the set 
cycle is changed.
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cleared after setting, 
the value of the TPnCCRm 
register is transferred to 
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Setting of TPnCCR1 register

<1> Count operation start flow

<2> TPnCCR0 and TPnCCR1 register 
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Setting of TPnCCR0 register
When the counter is 
cleared after setting, 
the value of the TPnCCRm 
register is transferred to 
the CCRm buffer register.

Setting of TPnCCR1 register

<4> PnCCR0, TPnCCR1 register 
setting change flow

Only writing of the TPnCCR1 
register must be performed when
 the set duty factor is changed.  
When the counter is cleared after 
setting, the value of the 
TPnCCRm register is transferred 
to the CCRm buffer register.

Setting of TPnCCR1 register

<3> PnCCR0, TPnCCR1 register 
setting change flow

TPnCE bit = 0 Counting is stopped.

STOP

<5> Count operation stop flow

 
 

Remark n = 0 to 2, 5 

 m = 0, 1 
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(6) TMQ0 option register 0 (TQ0OPT0) 

The TQ0OPT0 register is an 8-bit register used to set the capture/compare operation and detect an overflow. 

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

Reset sets this register to 00H. 

 

 

TQ0CCS3

TQ0CCSm

0

1

TQ0CCRm register capture/compare selection

The TQ0CCSm bit setting is valid only in the free-running timer mode.

Compare register selected

Capture register selected

TQ0OPT0 TQ0CCS2 TQ0CCS1 TQ0CCS0 0 0 0 TQ0OVF

6 5 4 3 2 1

After reset:  00H       R/W       Address: FFFFF545H

        TQ0OVF

Set (1)

Reset (0)

TMQ0 overflow detection

• The TQ0OVF bit is set when the 16-bit counter count value overflows from  
  FFFFH to 0000H in the free-running timer mode or the pulse width measurement 
  mode. 
• An interrupt request signal (INTTQ0OV) is generated at the same time that the 
  TQ0OVF bit is set to 1.  The INTTQ0OV signal is not generated in modes other  
  than the free-running timer mode and the pulse width measurement mode. 
• The TQ0OVF bit is not cleared even when the TQ0OVF bit or the TQ0OPT0 
  register are read when the TQ0OVF bit = 1.  
• The TQ0OVF bit can be both read and written, but the TQ0OVF bit cannot be set 
  to 1 by software.  Writing 1 has no influence on the operation of TMQ0. 

Overflow occurred

TQ0OVF bit 0 written or TQ0CTL0.TQ0CE bit = 0

7 <0>

 
 

Cautions 1. Rewrite the TQ0CCS3 to TQ0CCS0 bits when the 

TQ0CTL0.TQ0CE bit = 0.  (The same value can be written 

when the TQ0CE bit = 1.)  If rewriting was mistakenly 

performed, clear the TQ0CE bit to 0 and then set the bits 

again. 

 2. Be sure to clear bits 1 to 3 to “0”. 

 

Remark m = 0 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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Figure 8-31.  Register Setting in Free-Running Timer Mode (2/3) 

 

 

(c) TMQ0 I/O control register 0 (TQ0IOC0) 

 

0/1 0/1 0/1 0/1 0/1 TQ0IOC0

0: Disable TOQ00 pin output
1: Enable TOQ00 pin output

0: Disable TOQ01 pin output
1: Enable TOQ01 pin output

Setting of output level with 
operation of TOQ01 pin 
disabled
0: Low level
1: High level

0/1 0/1 0/1

TQ0OE1 TQ0OL0 TQ0OE0TQ0OL1TQ0OE3 TQ0OL2 TQ0OE2TQ0OL3

Setting of output level with 
operation of TOQ03 pin 
disabled
0: Low level
1: High level

0: Disable TOQ02 pin output
1: Enable TOQ02 pin output

Setting of output level with 
operation of TOQ02 pin 
disabled
0: Low level
1: High level

0: Disable TOQ03 pin output
1: Enable TOQ03 pin output

Setting of output level with 
operation of TOQ00 pin disabled
0: Low level
1: High level

 
 

(d) TMQ0 I/O control register 1 (TQ0IOC1) 

 

0/1 0/1 0/1 0/1 0/1 TQ0IOC1

Select valid edge 
of TIQ00 pin input

Select valid edge 
of TIQ01 pin input

0/1 0/1 0/1

TQ0IS2 TQ0IS1 TQ0IS0TQ0IS3TQ0IS6 TQ0IS5 TQ0IS4TQ0IS7

Select valid edge
of TIQ02 pin input

Select valid edge 
of TIQ03 pin input 
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Figure 10-2.  Operation Timing of Watch Timer/Interval Timer 
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Overflow Overflow

0H

Interrupt time of watch timer (0.5 s) Interrupt time of watch timer (0.5 s)

Interval time (T) Interval time (T)

nT nT

5-bit counter

Count clock
fW or fW/29

Watch timer interrupt
INTWT

Interval timer interrupt
INTWTI

 
 

Remarks 1. When 0.5 seconds of the watch timer interrupt time is set. 

 2. fW: Watch timer clock frequency  

  Values in parentheses apply to operation with fW = 32.768 kHz.  

  n: Number of interval timer operations  

 

 

10.4.3 Cautions  

Some time is required before the first watch timer interrupt request signal (INTWT) is generated after operation is 

enabled (WTM.WTM1 and WTM.WTM0 bits = 1).  

 

Figure 10-3.  Example of Generation of Watch Timer Interrupt Request Signal (INTWT)  

(When Interrupt Cycle = 0.5 s) 

 

 

It takes 0.515625 seconds (max.) for the first INTWT signal to be generated (29 × 1/32768 = 0.015625 seconds 

longer (max.)).  The INTWT signal is then generated every 0.5 seconds.  

 

0.5 s0.5 s0.515625 s

WTM0, WTM1

INTWT
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12.2 Configuration 
 

The block diagram of RTO is shown below. 

 

Figure 12-1.  Block Diagram of RTO 
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RTO includes the following hardware. 

 

Table 12-1.  Configuration of RTO 

Item Configuration 

Registers Real-time output buffer registers 0L, 0H (RTBL0, RTBH0) 

Control registers Real-time output port mode register 0 (RTPM0) 

Real-time output port control register 0 (RTPC0) 
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(7)  Power-fail compare threshold value register (ADA0PFT) 

The ADA0PFT register sets the compare value in the power-fail compare mode. 

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

Reset sets this register to 00H. 

 

 

ADA0PFT

After reset: 00H        R/W        Address: FFFFF205H

7 6 5 4 3 2 1 0

 
 

Caution In the following modes, write data to the ADA0PFT register while A/D conversion is 

stopped (ADA0M0.ADA0CE bit = 0), and then enable the A/D conversion operation 

(ADA0CE bit = 1). 

• Normal conversion mode 

• One-shot select mode/one-shot scan mode in high-speed conversion mode 
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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 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0Bit 0

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

SOBn pin

SIBn pin capture
timing

INTCBnR signal

 

(1)  Write 00H to the CBnCTL1 register, and select communication type 1, communication clock (fCCLK) = 

fXX/2, and master 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 

transmission/reception is started. 

(5) When transmission/reception is started, output the serial clock to the SCKBn pin, 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 output, 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. 

(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 2 
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(1) Operation flow 
 
 

START

END

Yes

No

Is receive data
last data?

Yes (12)

No

Write CBnTX register

CBnOVE bit = 0
(CBnSTR)

Read CBnRX register

Read CBnRX register

CBnCTL1 register ← 00H
CBnCTL2 register ← 00H
CBnCTL0 register ← E3H

No (9)

Yes

(1), (2), (3)

(4)

(5)

(7)
  (11)

(7)

(6), (11)

(8)

  (13)

(13)

(14)

(15)

(15)

(10)

No

Yes

INTCBnT interrupt
generated?

No

Yes

CBnTSF bit = 0?
(CBnSTR)

Write CBnTX register

Yes

No

Is data being transmitted
last data?

Start transmission/reception

CBnCTL0 register ← 00H

CBnOVE bit = 1?
(CBnSTR)

INTCBnR interrupt
generated?

 
 

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 2 
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(2) Operation timing 

 

 

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

SCKBn pin

CBnTSF bit

(1)
(2)
(3)

(4) (5) (6) (7) (8) (9) (11)(10)

SOBn pin

INTCBnT signal

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

 
 

(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 C3H to the CBnCTL0 register, and select the transmission mode, MSB first, and continuous transfer 

mode 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 from the SOBn pin in synchronization with the serial 

clock. 

(6)  When transfer of the transmit data from the CBnTX register to the shift register is completed and writing to 

the CBnTX register is enabled, the transmission enable interrupt request signal (INTCBnT) is generated. 

(7)  To continue transmission, write the transmit data to the CBnTX register again after the INTCBnT signal is 

generated. 

(8)  When a serial clock is input following completion of the transmission of the transfer data length set with the 

CBnCTL2 register, continuous transmission is started. 

(9)  When transfer of the transmit data from the CBnTX register to the shift register is completed and writing to 

the CBnTX register is enabled, the INTCBnT signal is generated.  To end continuous transmission with the 

current transmission, do not write to the CBnTX register. 

(10) When the clock of the transfer data length set with the CBnCTL2 register is input without writing to the 

CBnTX register, clear the CBnTSF bit to 0 to end transmission. 

(11) To release the transmission enable status, write the CBnCTL0.CBnPWR bit = 0 and the CBnCTL0.CBnTXE 

bit = 0 after checking that the CBnTSF bit = 0. 

 

Caution In continuous transmission mode, the reception completion interrupt request signal 

(INTCBnR) is not generated. 

 

Remark   n = 0 to 2 
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(1/4) 
 

After reset: 00H R/W Address: IICC0 FFFFFD82H, IICC1 FFFFFD92H 

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

IICCn IICEn LRELn WRELn SPIEn WTIMn ACKEn STTn SPTn 

(n = 0, 1) 

IICEn Specification of I2Cn operation enable/disable  

0 Operation stopped.  IICSn register resetNote 1.  Internal operation stopped. 

1 Operation enabled. 

Be sure to set this bit to 1 when the SCL0n and SDA0n lines are high level. 

Condition for clearing (IICEn bit = 0) Condition for setting (IICEn bit = 1) 

• Cleared by instruction 

• After reset 

• Set by instruction 

 

LRELnNote 2 Exit from communications 

0 Normal operation 

1 This exits from the current communication operation and sets standby mode.  This setting is 

automatically cleared after being executed.  Its uses include cases in which a locally irrelevant 

extension code has been received. 

The SCL0n and SDA0n lines are set to high impedance. 

The STTn and SPTn bits and the MSTSn, EXCn, COIn, TRCn, ACKDn, and STDn bits of the IICSn 

register are cleared. 

The standby mode following exit from communications remains in effect until the following communication entry 

conditions are met. 

• After a stop condition is detected, restart is in master mode. 

• An address match occurs or an extension code is received after the start condition. 

Condition for clearing (LRELn bit = 0) Condition for setting (LRELn bit = 1) 

• Automatically cleared after execution 

• After reset 

• Set by instruction 

 

WRELnNote 2 Wait state cancellation control 

0 Wait state not canceled 

1 Wait state canceled.  This setting is automatically cleared after wait state is canceled. 

Condition for clearing (WRELn bit = 0) Condition for setting (WRELn bit = 1) 

• Automatically cleared after execution 

• After reset 

• Set by instruction 

 
Notes 1. The IICSn register, IICFn.STCFn and IICFn.IICBSYn bits, and IICCLn.CLDn and IICCLn.DADn bits 

are reset. 
 2. This flag’s signal is invalid when the IICEn bit = 0. 

 

Caution If the I2Cn operation is enabled (IICEn bit = 1) when the SCL0n line is high level and the 

SDA0n line is low level, the start condition is detected immediately.  To avoid this, after 

enabling the I2Cn operation, immediately set the LRELn bit to 1 with a bit manipulation 

instruction. 
 

Remark The LRELn and WRELn bits are 0 when read after the data has been set. 
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(4) Start ~ Address ~ 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 = 0001X110B 

2: IICSn register = 0001X000B 

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, 1 

 

<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   Δ4 

1: IICSn register = 0001X110B 

2: IICSn register = 0001XX00B 

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, 1 
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Figure 17-23.  Example of Slave to Master Communication  

(When 8-Clock Wait for Master and 9-Clock Wait for Slave Are Selected) (1/3) 
 
 

(a)  Start condition ~ address 

IICn

ACKDn

STDn

SPDn

WTIMn

H

H

L

L

L

H

              L

ACKEn

MSTSn

STTn

L

L

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 4 5 6321

AD6 AD5 AD4 AD3 AD2 AD1 AD0 R D4 D3 D2D5D6D7

IICn ← address IICn ← FFH  Note

Note

IICn ← data

Start condition

ACK

 
 

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

Remark n = 0, 1 
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(5) Regulator output voltage level control register 0 (REGOVL0) 

This register is used to select the low-voltage STOP mode, low-voltage subclock operation mode, or low-voltage 

sub-IDLE mode.  The power consumption can be reduced by lowering the output voltage of the regulator.  

This register can be read or written only in 8-bit units (accessing it in 1-bit units is prohibited). 

Reset sets this register to 00H. 

This register must be always written in pairs with the regulator protection register (REGPR). 

 

 

0

STOP mode

Low-voltage STOP mode

STPMD

0

1

Output mode selection of regulator in STOP mode

0 0 0 0 0 SUBMD STPMD

Subclock operation mode/sub-IDLE mode

Low-voltage subclock operation mode/low-voltage sub-IDLE mode

SUBMD

0

1

Output mode selection of regulator in subclock operation mode/sub-IDLE mode

REGOVL0

After reset:  00H       R/W       Address:  FFFFF332H

 
 

• Write operation of REGOVL0 register 

Writing the REGOVL0 register is enabled only when C9H is written to the REGPR register (see 21.2 (4)  

Regulator protection register (REGPR)). 

This register can be set only to 00H, 01H, and 02H. 

Setting 03H is prohibited.  If 03H is set, the operation is not guaranteed. 

 

• Read operation of REGOVL0 register 

The default value of the REGOVL0 register is 00H.  After a value has been written to this register in the 

correct procedureNote, the written value is read.  The procedure for reading this register is not restricted. 

 

Note • Transition from normal mode → low-voltage STOP mode 

See 21.6.1  Setting and operation status. 

• Transition of subclock operation mode → low-voltage subclock operation mode 

See 21.7.1  Setting and operation status. 

• Transition of subclock operation mode → low-voltage sub-IDLE mode 

See 21.8.1  Setting and operation status. 

 

Caution Be sure to stop the main clock and PLL when setting the low-voltage subclock mode and 

low-voltage sub-IDLE mode. 
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Main Clock Oscillator Characteristics  

(TA = −40 to +85°C, VDD = EVDD = AVREF0 = AVREF1, VSS = EVSS = AVSS = 0 V) 

Resonator Circuit Example Parameter Conditions MIN. TYP. MAX. Unit

VDD = 2.2 to 3.6 V 2.5  5 MHzClock through 

mode VDD = 2.7 to 3.6 V 2.5  10 MHz

Oscillation frequency 

(fX)Note 1 

VDD = 2.7 to 3.6 V in PLL mode 2.5  5 MHz

VDD = 2.2 to 3.6 V after reset is 

released 

Note 3 Note 4  s 

VDD = 2.2 to 3.6 V 

in clock through 

mode 

1Note 5 Note 6  ms After STOP 

mode is 

released 

VDD = 2.7 to 3.6 V 

in PLL mode 

1Note 7 Note 6  ms 

VDD = 2.2 to 3.6 V 

in clock through 

mode 

350Note 5 Note 6  μs 

Ceramic 

resonator/ 

Crystal 

resonator 

X2X1

 
Oscillation 

stabilization  

timeNote 2 

After IDLE2 

mode is 

released 

VDD = 2.7 to 3.6 V 

in PLL mode 

800Note 7 Note 6  μs 

 

Notes 1. The oscillation frequency shown above indicates only oscillator characteristics. Use the V850ES/JF3-L so that 

the internal operation conditions do not exceed the ratings shown in AC Characteristics and DC 

Characteristics. 

 2. Time required from start of oscillation until the resonator stabilizes. 

 3. The oscillation stabilization time differs depending on the set value of the option byte.  For details, see 

CHAPTER 27  OPTION BYTE. 

 4. The oscillation stabilization time after reset release is restricted in accordance with the set value of the option 

byte.  For details, see CHAPTER 27  OPTION BYTE. 

 5. Time required to set up the regulator and flash memory.  Secure the setup time using the OSTS register. 

 6. The value varies depending on the setting of the OSTS register. 

 7. Time required to set up the regulator, flash memory, and PLL.  Secure the setup time using the OSTS register. 

 

Cautions 1. When using the main clock oscillator, wire as follows in the area enclosed by the broken lines in the 

above figure to avoid an adverse effect from wiring capacitance. 

 

  •  Keep the wiring length as short as possible. 

  •  Do not cross the wiring with the other signal lines. 

  •  Do not route the wiring near a signal line through which a high fluctuating current flows. 

  •  Always make the ground point of the oscillator capacitor the same potential as VSS. 

  •  Do not ground the capacitor to a ground pattern through which a high current flows. 

  •  Do not fetch signals from the oscillator. 

 

 2. When the main clock is stopped and the device is operating on the subclock, wait until the 

oscillation stabilization time has been secured by the program before switching back to the main 

clock. 
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D/A Converter 

(TA = −40 to +85°C, VDD = EVDD = AVREF0 = AVREF1, VSS = EVSS = AVSS = 0 V) 

Parameter Symbol Conditions MIN. TYP. MAX. Unit 

Resolution     8 bit 

Overall error  R = 2 MΩ    ±1.2 %FSR 

Settling time  C = 20 pF   3 μs 

Output resistor RO Output data 55H  6.42  kΩ 

Reference voltage AVREF1  2.7  3.6 V 

D/A conversion operating  1 2.5 mA AVREF1 currentNote 2 AIREF1 

D/A conversion stopped   5 μA 

 

Note Value of 1 channel of D/A converter 

 

Remark R is the output pin load resistance and C is the output pin load capacitance. 

 

LVI Circuit Characteristics 

(TA = −40 to +85°C, VDD = EVDD = AVREF0 = AVREF1 = 2.2 to 3.6 V, VSS = EVSS = AVSS = 0 V, CL = 50 pF) 

Parameter Symbol Conditions MIN. TYP. MAX. Unit 

VLVI0  2.7 2.8 2.9 V Detection voltage 

VLVI1  2.2 2.3 2.4 V 

Response timeNote  tLD After VDD reaches VLVI0/VLVI1 

(MAX.), or after VDD has dropped 

to VLVI0/VLVI1 (MIN.) 

 0.2 2.0 ms 

Minimum pulse width tLW VDD = VLVI0/VLVI1 (MIN.) 0.2   ms 

Reference voltage stabilization wait 

time 

tLWAIT After VDD reaches VLVI0 or VLVI1 

(MAX.) 

 0.1 0.2 ms 

 

Note Time required to detect the detection voltage and output an interrupt or reset signal. 

 

 
Supply voltage

(VDD)

Time

Detection voltage (MIN.)
Operating voltage (MIN.)

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

tLWAIT

tLW

tLD tLD

LVION bit = 0 → 1  
 

 

 

    
 

 

 


