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V850ES/JG3 CHAPTER 3 CPU FUNCTION

(3) System status register (SYS)
Status flags that indicate the operation status of the overall system are allocated to this register.
This register can be read or written in 8-bit or 1-bit units.
Reset sets this register to 00H.

After reset: 0OH R/W Address: FFFFF802H

5 3 2 1 <0>
sys | o | o | o | o | o | o | o |PreRR|
PRERR Detects protection error
0 Protection error did not occur
1 Protection error occurred

The PRERR flag operates under the following conditions.

(a) Set condition (PRERR flag = 1)
(i) When data is written to a special register without writing anything to the PRCMD register (when <4> is
executed without executing <3> in 3.4.7 (1) Setting data to special registers)
(i) When data is written to an on-chip peripheral I/O register other than a special register (including execution
of a bit manipulation instruction) after writing data to the PRCMD register (if <4> in 3.4.7 (1) Setting data
to special registers is not the setting of a special register)

Remark Even if an on-chip peripheral I/O register is read (except by a bit manipulation instruction) between
an operation to write the PRCMD register and an operation to write a special register, the PRERR
flag is not set, and the set data can be written to the special register.

(b) Clear condition (PRERR flag = 0)
(i) When 0 is written to the PRERR flag
(i) When the system is reset

Cautions 1. If 0 is written to the PRERR bit of the SYS register, which is not a special register,
immediately after a write access to the PRCMD register, the PRERR bit is cleared to 0 (the
write access takes precedence).

2. If data is written to the PRCMD register, which is not a special register, immediately after a
write access to the PRCMD register, the PRERR bit is set to 1.

ROTUHO0015EJ0300 Rev.3.00 o
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V850ES/JG3 CHAPTRER 7 16-BIT TIMER/EVENT COUNTER P (TMP)

7.5.5 PWM output mode (TPnMD2 to TPnMDO bits = 100)
In the PWM output mode, a PWM waveform is output from the TOPn1 pin when the TPnCTLO.TPnCE bit is set to 1.

In addition, a pulse with one cycle of the PWM waveform as half its cycle is output from the TOPnO pin.

Figure 7-24. Configuration in PWM Output Mode

TPnCCRH1 register
\ Transfer
1
| ,|c Output
CCR1 buffer register geontroller —(@© TOPn1 pin
( (RS-FF)
{} Match signal INTTPnCC1 signal
Clear
Count Output
clock | — 16-bit counter t—1 —=© TOPNO pin
selection controller
# Match signal | INTTPNCCO signal
TPnCE bit CCRO buffer register
{ } Transfer
TPnCCRO register

Remark n=0t0o5
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V850ES/JG3

CHAPTRER 7 16-BIT TIMER/EVENT COUNTER P (TMP)

(d) Processing of overflow if capture trigger interval is long
If the pulse width is greater than one cycle of the 16-bit counter, care must be exercised because an overflow
may occur more than once from the first capture trigger to the next. First, an example of incorrect processing is

shown below.

<1>
<2>
<3>

<4>

Example of incorrect processing when capture trigger interval is long

FFFFH o

16-bit counter

0000H

Dm/

TPnCE bit

TIPnm pin input

TPnCCRm register

Dmo

Dmi1

INTTPnOV signal -|

TPnOVF bit

1 cycle of 16-bit counter

<1> <2>

Pulse width

<3> <4>

Read the TPNnCCRm register (setting of the default value of the TIPnm pin input).

An overflow occurs. Nothing is done by software.

An overflow occurs a second time. Nothing is done by software.

Read the TPnCCRm register.
Read the overflow flag. If the overflow flag is 1, clear it to 0.

Because the overflow flag is 1, the pulse width can be calculated by (10000H + Dmi — Dmo)

(incorrect).

Actually, the pulse width must be (20000H + Dm1 — Dmo) because an overflow occurs twice.

The following problem may occur when long pulse width is measured in the free-running timer mode.

If an overflow occurs twice or more when the capture trigger interval is long, the correct pulse width may not be

obtained.

If the capture trigger interval is long, slow the count clock to lengthen one cycle of the 16-bit counter, or use

software. An example of how to use software is shown next.

R0O1UH0015EJ0300 Rev.3.00
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V850ES/JG3

CHAPTER 8 16-BIT TIMER/EVENT COUNTER Q (TMQ)

(6) TMQO option register 0 (TQOOPTO0)
The TQOOPTO 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.

After reset: 00H R/W Address: FFFFF545H

7 6 5 4 3 2 1 <0>
TQOOPTO  [Taoccss|Taoccsz| TaoccstTaoccso)) o | o | o | TaoovF|
TQOCCSm TQOCCRmM register capture/compare selection
0 Compare register selected
1 Capture register selected

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

TQOOVF TMQO overflow detection
Set (1) Overflow occurred
Reset (0) TQOOVF bit 0 written or TQOCTLO.TQOCE bit =0

* The TQOOVF 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 (INTTQOOV) is generated at the same time that the
TQOOVF bit is setto 1. The INTTQOOV signal is not generated in modes other
than the free-running timer mode and the pulse width measurement mode.

* The TQOOVF bit is not cleared even when the TQOOVF bit or the TQOOPTO
register are read when the TQOOVF bit = 1.

* The TQOOVF bit can be both read and written, but the TQOOVF bit cannot be set
to 1 by software. Writing 1 has no influence on the operation of TMQO.

Cautions 1. Rewrite the TQOCCS3 to TQOCCSO bits when the
TQOCTLO.TQOCE bit = 0. (The same value can be written
when the TQOCE bit = 1.) If rewriting was mistakenly
performed, clear the TQOCE bit to 0 and then set the bits
again.

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

Remark m=0to03
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V850ES/JG3 CHAPTER 8 16-BIT TIMER/EVENT COUNTER Q (TMQ)

pin. If the trigger is generated again while the counter is operating, the counter is cleared to 0000H and restarted. (The
output of the TOQOO pin is inverted. The TOQOk pin outputs a high-level regardless of the status (high/low) when a trigger
is generated.)

The active level width, cycle, and duty factor of the PWM waveform can be calculated as follows.

Active level width = (Set value of TQOCCRK register) x Count clock cycle
Cycle = (Set value of TQOCCRO register + 1) x Count clock cycle
Duty factor = (Set value of TQOCCRKk register)/(Set value of TQOCCRO register + 1)

The compare match request signal INTTQOCCO is generated when the 16-bit counter counts next time after its count
value matches the value of the CCRO buffer register, and the 16-bit counter is cleared to 0000H. The compare match
interrupt request signal INTTQOCCK is generated when the count value of the 16-bit counter matches the value of the
CCRk buffer register.

The value set to the TQOCCRm register is transferred to the CCRm buffer register when the count value of the 16-bit
counter matches the value of the CCRO buffer register and the 16-bit counter is cleared to 0000H.

The valid edge of an external trigger input signal, or setting the software trigger (TQOCTL1.TQOEST bit) to 1 is used as
the trigger.

Remark k=1to3, m=0to3

Figure 8-18. Register Setting for Operation in External Trigger Pulse Output Mode (1/3)

(a) TMQO control register 0 (TQOCTLO)
TQOCE TQOCKS2 TQOCKS1 TQOCKSO
TQocTo [ o1 | o

Select count clock

0: Stop counting
1: Enable counting

RO1UHO0015EJ0300 Rev.3.00 ST o E
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V850ES/JG3 CHAPTRER 8 16-BIT TIMER/EVENT COUNTER Q (TMQ)

(b) When using capture/compare register as capture register

Figure 8-33. Software Processing Flow in Free-Running Timer Mode (Capture Function) (1/2)

FFFFH D1o Ds1 D

D22

Doo D11 Z B
16-bit counter Dzo / Doz D1s

Dot D1ZZ DosZ

[}
R
O
N
>

o
g
o
z

|

N
o
g

0000H
TQOCE bit

TIQO0 pin input |_

TQOCCRO register 0000 Doo Do+ Doz Do 0000

INTTQOCCO signal _| _| _| _|

TIQO1 pin input I_

TQOCCRT1 register 0000 D1o D11 D12 D1s 0000

INTTQOCCHT signal —l —l —l —l

TIQ02 pin input

TQOCCR2 register 0000 D20 D21 D22 D23 |A 0000

INTTQOCC?2 signal _| —l —l _|

TIQO3 pin input

TQOCCR3 register 0000 Dso D31 D32 D33 0000

INTTQOCCS signal _l _l —l —l
INTTQOOV signal _| _| _| _l

TQOOVF bit
<1> Clearedto 0 by Clearedto 0 by Cleared to 0 by <3>
CLR instruction CLR instruction CLR instruction
<2> <2> <2>
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V850ES/JG3 CHAPTRER 8 16-BIT TIMER/EVENT COUNTER Q (TMQ)

Figure 8-36. Register Setting in Pulse Width Measurement Mode (1/2)

(a) TMQO control register 0 (TQOCTLO)

TQOCE TQOCKS2 TQOCKS1 TQOCKSO
TQOCTLO|0/1‘0‘0‘0‘0‘0/1‘0/1‘0/1'

—— Select count clock

0: Stop counting
1: Enable counting

(b) TMQO control register 1 (TQOCTL1)

TQOEST TQOEEE TQOMD2 TQOMD1 TQOMDO
TQOCTL1|0‘O‘O‘O‘O‘1‘1‘O|

1,1,0:
Pulse width measurement mode

(c) TMQO I/O control register 1 (TQ0IOC1)

TQOIS7 TQOIS6 TQOIS5 TQOIS4 TQOIS3 TQOIS2 TQOIST TQOISO
TQOIOC1| 0/1 \ 0 \ 0/1 \ 0/ \ 0 \ 0/ \ 0/1 \ 0/1 |

L]

Select valid edge
of TIQOO pin input

Select valid edge
of TIQO1 pin input

Select valid edge
of TIQO2 pin input

Select valid edge
of TIQO3 pin input

(d) TMQO option register 0 (TQOOPTO0)

TQOCCS3 TQOCCS2 TQOCCS1 TQOCCS0 TQOOVF
TQOOPTO | 0 \ 0 \ 0 \ 0 \ 0 \ 0 \ 0 \ o |
L Overflow flag
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V850ES/JG3 CHAPTER 10 WATCH TIMER FUNCTIONS

(2) Prescaler compare register 0 (PRSCMO0)
The PRSCMO register is an 8-bit compare register.
This register can be read or written in 8-bit units.
Reset sets this register to 00H.

After reset: 00H R/W Address: FFFFF8B1H

7 6 5 4 3 2 1 0
PRSCMO | PRSCMO07 PRSCMO06| PRSCMO05 PRSCM04| PRSCMO3|PRSCMO02|PRSCMO1 |PRSCMO0|

Cautions 1. Do not rewrite the PRSCMO register during watch timer operation.
2. Set the PRSCMO register before setting the PRSM0.BGCEQO bit to 1.
3. Set the PRSMO0 and PRSCMO registers according to the main clock frequency that is used
so as to obtain an fera frequency of 32.768 kHz.

The calculation for fsra is shown below.

fera = feacs/2N

Remark fsacs: Watch timer source clock set by the PRSMO register
N: Set value of PRSCMO register = 1 to 256
However, N = 256 only when PRSCMO register is set to 00H.

RO1UHO0015EJ0300 Rev.3.00 STy
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V850ES/JG3

CHAPTER 11 FUNCTIONS OF WATCHDOG TIMER 2

11.3 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.
o When the CPU operates with the subclock and the main clock oscillation is stopped
o When the CPU operates with the internal oscillation clock
After reset: 67H R/W Address: FFFFF6DOH
7 6 5 4 3 2 1 0
wotM2 | o | wom21 | wbmzo |wpcs24| wocs2s|wpeszz | woesz1 | wpeszo|
WDM21 | WDM20 Selection of operation mode of watchdog timer 2
0 0 Stops operation
0 1 Non-maskable interrupt request mode
(generation of INTWDT2 signal)
1 - Reset mode (generation of WDT2RES signal)
Cautions 1. For details of the WDCS20 to WDCS24 bits, see Table 11-2 Watchdog Timer 2 Clock
Selection.

2. Although watchdog timer 2 can be stopped just by stopping the operation of the internal
oscillator, clear the WDTM2 register to 00H to securely stop the timer (to avoid selection
of the main clock or subclock due to an erroneous write operation).

3. If the WDTM2 register is rewritten twice after reset, an overflow signal is forcibly
generated and the counter is reset.

4. To intentionally generate an overflow signal, write data to the WDTM2 register only twice,
or write a value other than “ACH” to the WDTE register only 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.

5. To stop the operation of watchdog timer 2, set the RCM.RSTOP bit to 1 (to stop the
internal oscillator) and write 00H in the WDTM2 register. If the RCM.RSTOP bit cannot be
set to 1, set the WDCS23 bit to 1 (2"/fxx is selected and the clock can be stopped in the
IDLE1, IDLW2, sub-IDLE, and subclock operation modes).

RO1UHO0015EJ0300 Rev.3.00 :{ENESAS Page 396 of 870
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V850ES/JG3 CHAPTER 11 FUNCTIONS OF WATCHDOG TIMER 2

11.4  Operation

Watchdog timer 2 automatically starts in the reset mode following reset release.

The WDTM2 register can be written to only once following reset using byte access. To use watchdog timer 2, write the
operation mode and the interval time to the WDTM2 register using an 8-bit memory manipulation instruction. After this,
the operation of watchdog timer 2 cannot be stopped.

The WDCS24 to WDCS20 bits of the WDTM2 register are used to select the watchdog timer 2 loop detection time
interval.

Writing ACH to the WDTE register clears the counter of watchdog timer 2 and starts the count operation again. After
the count operation has started, write ACH to WDTE within the loop detection time interval.

If the time interval expires without ACH being written to the WDTE register, a reset signal (WDT2RES) or a non-
maskable interrupt request signal (INTWDT2) is generated, depending on the set values of the WDM21 and
WDTM2.WDM20 bits.

When the WDTM2.WDM21 bit is set to 1 (reset mode), if a WDT overflow occurs during oscillation stabilization after a
reset or standby is released, no internal reset will occur and the CPU clock will switch to the internal oscillation clock.

To not use watchdog timer 2, write 00H to the WDTM2 register.

For the non-maskable interrupt servicing while the non-maskable interrupt request mode is set, see 19.2.2 (2) From
INTWDT2 signal.

RO1UHO0015EJ0300 Rev.3.00 STy
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V850ES/JG3 CHAPTER 12 REAL-TIME OUTPUT FUNCTION (RTO)

CHAPTER 12 REAL-TIME OUTPUT FUNCTION (RTO)

12.1 Function

The real-time output function transfers preset data to the RTBLO and RTBHO registers, and then transfers this data by
hardware to an external device via the output latches, upon occurrence of a timer interrupt. The pins through which the
data is output to an external device constitute a port called the real-time output function (RTO).

Because RTO can output signals without jitter, it is suitable for controlling a stepper motor.

In the VB50ES/JGS3, one 6-bit real-time output port channel is provided.

The real-time output port can be set to the port mode or real-time output port mode in 1-bit units.

RO1UHO0015EJ0300 Rev.3.00 STy
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V850ES/JG3 CHAPTER 13 A/D CONVERTER

13.5 Operation

13.5.1 Basic operation

<1>

<2>

<3>

<4>

<5>

<6>

<7>

<8>

<9>

Set the operation mode, trigger mode, and conversion time for executing A/D conversion by using the ADAOMO,
ADAOM1, ADAOM2, and ADAOS registers. When the ADAOCE bit of the ADAOMO register is set, conversion is
started in the software trigger mode and the A/D converter waits for a trigger in the external or timer trigger mode.

When A/D conversion is started, the voltage input to the selected analog input channel is sampled by the sample
& hold circuit.

When the sample & hold circuit samples the input channel for a specific time, it enters the hold status, and holds
the input analog voltage until A/D conversion is complete.

Set bit 9 of the successive approximation register (SAR) to set the compare voltage generation DAC to (1/2)
AVREFo.

The voltage difference between the voltage of the compare voltage generation DAC and the analog input voltage
is compared by the voltage comparator. If the analog input voltage is higher than (1/2) AVrero, the MSB of the
SAR register remains set. If it is lower than (1/2) AVrero, the MSB is reset.

Next, bit 8 of the SAR register is automatically set and the next comparison is started. Depending on the value of
bit 9, to which a result has been already set, the compare voltage generation DAC is selected as follows.

¢ Bit 9 = 1: (3/4) AVRero

¢ Bit 9 = 0: (1/4) AVReFo

This compare voltage and the analog input voltage are compared and, depending on the result, bit 8 is
manipulated as follows.

Analog input voltage > Compare voltage: Bit 8 = 1

Analog input voltage < Compare voltage: Bit 8 = 0

This comparison is continued to bit 0 of the SAR register.

When comparison of the 10 bits is complete, the valid digital result is stored in the SAR register, which is then
transferred to and stored in the ADAOCRN register. After that, an A/D conversion end interrupt request signal
(INTAD) is generated.

In one-shot select mode, conversion is stopped"™. In one-shot scan mode, conversion is stopped after scanning
Note

once™’*. In continuous select mode, repeat steps <2> to <8> until the ADAOMO.ADAOCE bit is cleared to 0. In
continuous scan mode, repeat steps <2> to <8> for each channel.

Note In the external trigger mode, timer trigger mode 0, or timer trigger mode 1, the trigger standby status is
entered.

Remark The trigger standby status means the status after the stabilization time has passed.
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V850ES/JG3 CHAPTER 15 ASYNCHRONOUS SERIAL INTERFACE A (UARTA)

15.2 Features

O Transfer rate: 300 bps to 625 kbps (using internal system clock of 32 MHz and dedicated baud rate generator)
O Full-duplex communication: Internal UARTAN receive data register (UANRX)
Internal UARTAN transmit data register (UANTX)
O 2-pin configuration: TXDAn: Transmit data output pin
RXDAnN: Receive data input pin
O Reception error output function

o Parity error

e Framing error

e Overrun error

O Interrupt sources: 2

e Reception complete interrupt (INTUANR): This interrupt occurs upon transfer of receive data from the receive
shift register to receive data register after serial transfer completion,
in the reception enabled status.

e Transmission enable interrupt (INTUANT): This interrupt occurs upon transfer of transmit data from the
transmit data register to the transmit shift register in the
transmission enabled status.

O Character length: 7, 8 bits

O Parity function: Odd, even, 0, none

O Transmission stop bit: 1, 2 bits

O On-chip dedicated baud rate generator

O MSB-/LSB-first transfer selectable

O Transmit/receive data inverted input/output possible

O SBF (Sync Break Field) transmission/reception in the LIN (Local Interconnect Network) communication format
possible

e 13 to 20 bits selectable for SBF transmission

e Recognition of 11 bits or more possible for SBF reception

e SBF reception flag provided

Remark n=0to2
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V850ES/JG3 CHAPTER 15 ASYNCHRONOUS SERIAL INTERFACE A (UARTA)

15.6.7 UART reception

The reception wait status is set by setting the UAnNCTLO.UANPWR bit to 1 and then setting the UANCTLO0.UANRXE bit to
1. In the reception wait status, the RXDAn pin is monitored and start bit detection is performed.

Start bit detection is performed using a two-step detection routine.

First the rising edge of the RXDAn pin is detected and sampling is started at the falling edge. The start bit is recognized
if the RXDAnN pin is low level at the start bit sampling point. After a start bit has been recognized, the receive operation
starts, and serial data is saved to the UARTAN receive shift register according to the set baud rate.

When the reception complete interrupt request signal (INTUANR) is output upon reception of the stop bit, the data of the
UARTARN receive shift register is written to the UAnRX register. However, if an overrun error (UANSTR.UANOVE bit) occurs,
the receive data at this time is not written to the UAnRX register and is discarded.

Even if a parity error (UANSTR.UANPE bit) or a framing error (UANSTR.UANFE bit) occurs during reception, reception
continues until the reception position of the first stop bit, and INTUANR is output following reception completion.

Figure 15-13. UART Reception

v
RXDAN Start Parity| Stop

bt | DO | D1 | D2 | D3 | D4 | D5 | D6 | D7 |" .~
INTUANR |

UANRX

Cautions 1. Be sure to read the UAnRX register even when a reception error occurs. If the UAnRX register is
not read, an overrun error occurs during reception of the next data, and reception errors continue
occurring indefinitely.

2. The operation during reception is performed assuming that there is only one stop bit. A second
stop bit is ignored.

3. When reception is completed, read the UAnRX register after the reception complete interrupt
request signal (INTUANnR) has been generated, and clear the UAnPWR or UAnRXE bit to 0. If the
UAnPWR or UANRXE bit is cleared to 0 before the INTUANR signal is generated, the read value of
the UAnRX register cannot be guaranteed.

4. If receive completion processing (INTUANR signal generation) of UARTAN and the UAnPWR bit = 0

or UANRXE bit = 0 conflict, the INTUANR signal may be generated in spite of these being no data
stored in the UAnRX register.
To complete reception without waiting INTUANR signal generation, be sure to clear (0) the
interrupt request flag (UAnRIF) of the UANRIC register, after setting (1) the interrupt mask flag
(UANRMK) of the interrupt control register (UAnRIC) and then set (1) the UAnPWR bit = 0 or
UANRXE bit = 0.
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V850ES/JG3

CHAPTER 16 3-WIRE VARIABLE-LENGTH SERIAL 1/O (CSIB)

(1) Operation flow

(1), (2). 3)

START

CBnCTL1 register «— 07H
CBNnCTL2 register « 00H
CBnCTLO register « A3H

CBnRX register
dummy read

(4)

.-"‘-SCKBnpininpu{"\-, No
.. started? .-

(4) =<,

No :""‘INTCBnR interrup{.'":,
T*~-.._generated? Jtiont

CBnOVE bit = 1?
(CBnSTR)

Remarks 1.
2.
3.

®) CBnSCE bit=0
(CBnCTLO) Is data being received
‘ last data?
9) Read CBnRX register
‘ CBNnSCE bit=0
CBnOVE bit =0 © (CBCTLO)
n it =
12
(12) (CBnSTR) ‘ ©)
(9) Read CBnRX register Read CBnRX register
(10) -;_"'— INTCBNR interrupt "‘_‘; No
*~-...generated? _.-=""
P(es
(11) Read CBnRX register

(13)

(13)

CBnTSF bit = 0?
(CBnSTR)

CBNnCTLO register « 00H

The broken lines indicate the hardware processing.

The numbers in this figure correspond to the processing numbers in (2) Operation timing.
n=0to4
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V850ES/JG3 CHAPTER 17 I°C BUS

(5) IIC function expansion registers 0 to 2 (IICXO0 to 1ICX2)
The IICXn register sets I°COn function expansion (valid only in the high-speed mode).
This register can be read or written in 8-bit or 1-bit units.
Setting of the CLXn bit is performed in combination with the SMCn, CLn1, and CLnO bits of the IICCLn register and
the OCKSTHmM, OCKSm1, and OCKSmO bits of the OCKSm register (see 17.4 (6) I°COn transfer clock setting
method) (m =0, 1).
Set the [ICXn register when the IICCn.IICEn bit = 0.
Reset sets this register to 00H.

After reset: 00H R/W Address: [ICX0 FFFFFD85H, IICX1 FFFFFD95H, [ICX2 FFFFFDA5SH

iexa | o | o | o | o | o | o | o | cxn|
(n=0to2)

(6) I*COn transfer clock setting method
The I°COn transfer clock frequency (fscL) is calculated using the following expression (n = 0 to 2).

fscL=1/(M x T + tr + tF)

m= 12, 18, 24, 36, 44, 48, 54, 60, 66, 72, 86, 88, 96, 132, 172, 176, 198, 220, 258, 344 (see Table 17-2
Clock Settings).

T:  1/fxx

tr:  SCLON pin rise time

trz SCLOn pin fall time

For example, the I°COn transfer clock frequency (fscL) when fxx = 19.2 MHz, m = 198, tr = 200 ns, and tr = 50 ns is
calculated using following expression.

fscL = 1/(198 x 52 ns + 200 ns + 50 ns) = 94.7 kHz

mxT+tr+tr
tr | m/2xT P> tr mi2xT
SCLON \
— N
SCLOn inversion SCLOn inversion SCLOnN inversion

The clock to be selected can be set by the combination of the SMCn, CLn1, and CLnO bits of the IICCLn register,
the CLXn bit of the IICXn register, and the OCKSTHmM, OCKSm1, and OCKSmO bits of the OCKSm register (n = 0
to2,m=0,1).
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CHAPTER 18 DMA FUNCTION (DMA CONTROLLER)

(b) Repeatedly execute setting INITn bit until transfer is forcibly terminated correctly

<1>

<2>

<3>

<4>

<5>

<6>

<7>

Suppress a request from the DMA request source of the channel to be forcibly terminated (stop operation
of the on-chip peripheral 1/0).

Check that the DMA transfer request of the channel to be forcibly terminated is not held pending, by using
the DTFRn.DFn bit. If a DMA transfer request is held pending, wait until execution of the pending request
is completed.

When it has been confirmed that the DMA request of the channel to be forcibly terminated is not held
pending, clear the Enn bit to 0.

Again, clear the Enn bit of the channel to be forcibly terminated.

If the target of transfer for the channel to be forcibly terminated (transfer source/destination) is the internal
RAM, execute this operation once more.

Copy the initial number of transfers of the channel to be forcibly terminated to a general-purpose register.
Set the INITn bit of the channel to be forcibly terminated to 1.

Read the value of the DBCn register of the channel to be forcibly terminated, and compare it with the
value copied in <5>. If the two values do not match, repeat operations <6> and <7>.

Remarks 1. When the value of the DBCn register is read in <7>, the initial number of transfers is read if

forced termination has been correctly completed. If not, the remaining number of transfers is
read.

2. Note that method (b) may take a long time if the application frequently uses DMA transfer for a
channel other than the DMA channel to be forcibly terminated.

(5) Procedure of temporarily stopping DMA transfer (clearing Enn bit)

Stop and resume the DMA transfer under execution using the following procedure.

<1>

<2>

<3>

<4>

<5>

Suppress a transfer request from the DMA request source (stop the operation of the on-chip peripheral I/O).
Check the DMA transfer request is not held pending, by using the DFn bit (check if the DFn bit = 0).
If a request is pending, wait until execution of the pending DMA transfer request is completed.

If it has been confirmed that no DMA transfer request is held pending, clear the Enn bit to 0 (this operation
stops DMA transfer).

Set the Enn bit to 1 to resume DMA transfer.

Resume the operation of the DMA request source that has been stopped (start the operation of the on-chip
peripheral I/O).

(6) Memory boundary
The operation is not guaranteed if the address of the transfer source or destination exceeds the area of the DMA

target (external memory, internal RAM, or on-chip peripheral 1/0) during DMA transfer.

(7) Transferring misaligned data
DMA transfer of misaligned data with a 16-bit bus width is not supported.
If an odd address is specified as the transfer source or destination, the least significant bit of the address is forcibly
assumed to be 0.
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CHAPTER 28 ON-CHIP DEBUG FUNCTION

Table 28-3. Wiring Between V850ES/JG3 and MINICUBE2

Pin Configuration of MINICUBE2 (QB-MINI2) With CSIBO-HS With CSIB3-HS With UARTAO
Signal Name I/0 Pin Function Pin Name Pin Pin Name Pin Pin Name Pin
No. No. No.
SI/RxD Input Pin to receive commands and data from [P41/SOB0 23 |P911/SOB3 54 |P30/TXD0O 25
V850ES/JG3
SO/TxD Output |Pin to transmit commands and datato  |P40/SIBO 22 [P910/SIB3 53 |P31/RXDO0 26
V850ES/JG3
SCK Qutput |Clock output pin for 3-wire serial P42/SCKBO 24 |P912/SCKB3 | 55 |[Not needed -
communication
CLK Output  |Clock output pin Not needed — |Not needed — |Not needed -
RESET_OUT [Output [Reset output pin to V850ES/JG3 RESET 14 |RESET 14 |RESET 14
FLMDO Output |Output pin to set VB50ES/JG3 to debug |FLMDO 8 |FLMDO 8 |FLMDO 8
mode or programming mode
FLMD1 Output |Output pin to set programming mode PDL5/FLMD1 | 76 |PDL5/FLMD1 | 76 |PDL5/FLMD1 | 76
HS Input Handshake signal for CSI0 + HS PCMO/WAIT 61 |PCMO/WAIT 61 |Not needed -
communication
GND - Ground Vss 11 [Vss 11 [Vss 11
AVss 2 |AVss 2 |AVss 2
EVss 33, [EVss 33, |EVss 33,
69 69 69
RESET_IN [Input Reset input pin on the target system

28.2.2 Maskable functions

Only reset signals can be masked.

The maskable functions with the debugger (ID850QB) and the corresponding V850ES/JG3 functions are listed below.

Table 28-4. Maskable Functions

Maskable Functions with ID850QB

Corresponding V850ES/JG3 Functions

NMIO

NMI1

NMI2

STOP

HOLD

RESET

Reset signal generation by RESET pin input

WAIT
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CHAPTER 29

ELECTRICAL SPECIFICATIONS

Write Cycle (CLKOUT Asynchronous): In Multiplexed Bus Mode

\ 1

\ T2

\ W

T3

CLKOUT (output) /_\_/_\_/_\_/_\_/_\

/
A16 to A21 (output) ><
\

/
ADO to AD15 (I/Q) =--=-=--- >< Address

N

Data

<6>

<7>

/ \
ASTB (output) _/ 17> \

<18>

<14>
<11> <19> <20>
WRO0, WR1 (output) )K
N
<16>
<25>
<27>
<26>
<28>
4 \
WAIT (input) \ / / \
N /
<21>
<23>
<22>
<24>
Remark RD is high level.
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APPENDIX A DEVELOPMENT TOOLS

Figure A-2. System Configuration (When Using QB-V850ESSX2) (2/2)

Notes 1. Download the device file from the Renesas Electronics website.
http://www2.renesas.com/micro/ja/ods/index.html
2. Under development
3. Supplied with the device depending on the ordering number.
e When QB-V850ESSX2-ZZ7 is ordered
The exchange adapter and the target connector are not supplied.
¢ When QB-V850ESSX2-S100GC is ordered
The QB-100GC-EA-01S and QB-100GC-TC-01S are supplied.
¢ When QB-V850ESSX2-T100GC is ordered
The QB-100GC-EA-01T, QB-100GC-YQ-01T, and QB-100GC-NQ-01T are supplied.
4. When using both <9> and <10>, the order between <9> and <10> is not cared.
<5> QB-V850ESSX2"™" The in-circuit emulator serves to debug hardware and software when developing
In-circuit emulator application systems using the V850ES/JG3. It supports to the integrated debugger
ID850QB. This emulator should be used in combination with a power supply unit and
emulation probe. Use the USB interface cable to connect this emulator to the host
machine.
<3> USB interface cable Cable to connect the host machine and the QB-V850ESSX2.
<4> AC adapter 100 to 240 V can be supported by replacing the AC plug.
<8> QB-100GC-EA-01S Adapter to perform pin conversion.
QB-100GC-EA-01T
Exchange adapter
<9> QB-100-CA-01S Adapter used in waveform monitoring using the oscilloscope, etc.
Check pin adapter
<10> QB-100-SA-01S Adapter to adjust the height.
QB-100GC-YS-01T
Space adapter
<11>QB-100GC-YQ-01T Conversion adapter to connect the target connector and the exchange adapter.
YQ connector
<12> QB-100GC-MA-01S Adapter to mount the V850ES/JG3 with socket.
QB-100GC-HQ-01T
Mount adapter
<13> QB-100GC-TC-01S Connector to solder on the target system.
QB-100GC-NQ-01T
Target connector

Note The QB-VB50ESSX2 is supplied with a power supply unit, USB interface cable, and simple programmer. It is

also supplied with integrated debugger ID850QB as control software.

Remark The numbers in the angle brackets correspond to the numbers in Figure A-2.
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