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V850ES/JJ3 CHAPTER 3 CPU FUNCTION

2/2)

Note The result of the operation that has performed saturation processing is determined by the contents of the
OV and S flags. The SAT flag is set to 1 only when the QV flag is set to 1 when a saturation operation is

performed.
Status of Operation Result Flag Status Result of Operation of
SAT oV s Saturation Processing
Maximum positive value is exceeded 1 1 0 7FFFFFFFH
Maximum negative value is exceeded 1 1 1 80000000H
Positive (maximum value is not exceeded) Holds value 0 0 Operation result itself
Negative (maximum value is not exceeded) before operation 1

(5) CALLT execution status saving registers (CTPC and CTPSW)
CTPC and CTPSW are CALLT execution status saving registers.
When the CALLT instruction is executed, the contents of the program counter (PC) are saved to CTPC, and those
of the program status word (PSW) are saved to CTPSW.
The contents saved to CTPC are the address of the instruction next to CALLT.
The current contents of the PSW are saved to CTPSW.
Bits 31 to 26 of CTPC and bits 31 to 8 of CTPSW are reserved for future function expansion (fixed to 0).

31 2625 0
!

I O O N Y O B B O B
CTPC olojo|o|o|0 (Saved PC contents) Default value
OxxxxxxxH

(x: Undefined)

31 8 7 0
1 T T 1 11
(Saved PSW Default value
CTPSW o|ojo0j0|0|0O|O|O|O|O(O|O|O|O|O|O|O|O|O|O|0O|O|0O]|O contents) 000000xxH
(x: Undefined)
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V850ES/JJ3

CHAPTER 3 CPU FUNCTION

(6/12)
Address Function Register Name Symbol R/W  |Manipulatable Bits Default Value
1 8 16
FFFFF422H Port 1 mode register PMA1 RW | v | FFH
FFFFF426H Port 3 mode register PM3 \' | FFFFH
FFFFF426H | Port 3 mode register L PM3L \ \ FFH
FFFFF427H | Port 3 mode register H PM3H \ \ FFH
FFFFF428H Port 4 mode register PM4 \ \ FFH
FFFFF42AH Port 5 mode register PM5 \ \ FFH
FFFFF42CH Port 6 mode register PM6 \' | FFFFH
FFFFF42CH | Port 6 mode register L PM6L \ \ FFH
FFFFF42DH | Port 6 mode register H PM6H \ \ FFH
FFFFF42EH Port 7 mode register L PM7L \ \ FFH
FFFFF42FH Port 7 mode register H PM7H J J FFH
FFFFF430H Port 8 mode register PM8 \ \ FFH
FFFFF432H Port 9 mode register PM9 \' | FFFFH
FFFFF432H | Port 9 mode register L PM9L \ \ FFH
FFFFF433H | Port 9 mode register H PM9H FFH
FFFFF440H Port 0 mode control register PMCO \ \ OO0H
FFFFF446H Port 3 mode control register PMC3 \' | 0000H
FFFFF446H | Port 3 mode control register L PMC3L \ \ OO0H
FFFFF447H | Port 3 mode control register H PMC3H \ \ 00H
FFFFF448H Port 4 mode control register PMC4 \ \ OO0H
FFFFF44AH Port 5 mode control register PMC5 \ \ 00H
FFFFF44CH Port 6 mode control register PMC6 N | 0000H
FFFFF44CH | Port 6 mode control register L PMC6L \ \ 00H
FFFFF44DH | Port 6 mode control register H PMC6H 00H
FFFFF450H Port 8 mode control register PMC8 00H
FFFFF452H Port 9 mode control register PMC9 N | 0000H
FFFFF452H | Port 9 mode control register L PMC9OL 00H
FFFFF453H | Port 9 mode control register H PMC9H 00H
FFFFF460H Port 0 function control register PFCO \ \ 00H
FFFFF466H Port 3 function control register PFC3 N | 0000H
FFFFF466H | Port 3 function control register L PFC3L \ \ 00H
FFFFF467H | Port 3 function control register H PFC3H \ \ OO0H
FFFFF468H Port 4 function control register PFC4 \ \ 00H
FFFFF46AH Port 5 function control register PFC5 \ \ OO0H
FFFFF46DH Port 6 function control register H PFC6H \ \ 00H
FFFFF472H Port 9 function control register PFC9 N | 0000H
FFFFF472H | Port 9 function control register L PFCOL \ \ 00H
FFFFF473H | Port 9 function control register H PFC9H 00H
FFFFF484H Data wait control register 0 DwWCO N | 7777H
FFFFF488H Address wait control register AWC \' | FFFFH
FFFFF48AH Bus cycle control register BCC v | AAAAH
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V850ES/JJ3 CHAPTRER 4 PORT FUNCTIONS

Figure 4-26. Block Diagram of Type U-6
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V850ES/JJ3 CHAPTER 7 16-BIT TIMER/EVENT COUNTER P (TMP)

(5) TMPn I/O control register 2 (TPnlOC2)
The TPnlOC2 register is an 8-bit register that controls the valid edge of the external event count input signal (TIPnO
pin) and external trigger input signal (TIPnO pin).
This register can be read or written in 8-bit or 1-bit units.
Reset sets this register to 00H.

Afterreset: 00H R  Address: TPOIOC2 FFFFF594H, TP110C2 FFFFF5A4H,
TP2I0C2 FFFFF5B4H, TP3I0C2 FFFFF5CAH,
TP4IOC2 FFFFF5D4H, TP5I0C2 FFFFFSE4H,
TP6I0C2 FFFFF5F4H, TP7I0C2 FFFFF604H,
TP8IOC2 FFFFF614H
5 4 3 2 1 0
tPniocz | o | o | o | o [tPnEEs1TPnEESO|TPRETST|TPETSO]
(n=01t08)

TPnEES1| TPnEESO| External event count input signal (TIPnO pin) valid edge setting

0 0 No edge detection (external event count invalid)

0 1 Detection of rising edge

1 0 Detection of falling edge

1 1 Detection of both edges

TPnETS1| TPnETSO| External trigger input signal (TIPnO pin) valid edge setting

0 0 No edge detection (external trigger invalid)

0 1 Detection of rising edge

1 0 Detection of falling edge

1 1 Detection of both edges

Cautions 1. Rewrite the TPnEES1, TPnEESO, TPnETS1, and TPnETS0
bits when the TPnCTLO.TPnCE bit = 0. (The same value
can be written when the TPnCE bit = 1.) If rewriting was
mistakenly performed, clear the TPnCE bit to 0 and then
set the bits again.

2. The TPnEES1 and TPnEESO bits are valid only when the
TPnCTL1.TPnEEE bit = 1 or when the external event
count mode (TPnCTL1.TPnMD2 to TPnCTL1.TPnMDO bits
= 001) has been set.

3. The TPnETS1 and TPnETSO bits are valid only when the
external trigger pulse output mode (TPnCTL1.TPnMD2 to
TPnCTL1.TPnMDO bits = 010) or the one-shot pulse
output mode (TPnCTL1.TPnMD2 to TPnCTL1.TPnMDO =
011) is set.
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V850ES/JJ3 CHAPTER 7 16-BIT TIMER/EVENT COUNTER P (TMP)

(6) TMPn option register 0 (TPnOPTO0)
The TPnOPTO 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.

Afterreset: 00H ~ R/W  Address: TPOOPTO FFFFF595H, TP1OPTO FFFFF5A5H,
TP20PTO FFFFF5BSH, TP3OPTO FFFFF5C5H,
TP4OPTO FFFFF5D5H, TPSOPTO FFFFFSESH,
TP60OPTO FFFFF5F5H, TP7OPTO FFFFFE05H,
TP8OPTO FFFFF615H

6 5 4 3 2 1 <0>
TPhOPTO | 0 | o |tPnccsitenccs)] o | o | o | TPnOVF|
(n=0t08)
TPnCCSH TPnCCRT1 register capture/compare selection
0 Compare register selected
1 Capture register selected

The TPnCCS1 bit setting is valid only in the free-running timer mode.

TPnCCSO TPnCCRO register capture/compare selection
0 Compare register selected
1 Capture register selected

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

TPnOVF TMPn overflow detection flag
Set (1) Overflow occurred
Reset (0) TPnOVF bit 0 written or TPNCTLO.TPnCE bit=0

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

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

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

Cautions 1. Rewrite the TPNnCCS1 and TPnCCSO0 bits when the TPnCE
bit = 0. (The same value can be written when the TPnCE
bit = 1.) If rewriting was mistakenly performed, clear the
TPnCE bit to 0 and then set the bits again.

2. Be sure to clear bits 1 to 3, 6, and 7 to “0”.
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V850ES/JJ3 CHAPTRER 7 16-bit TIMER/EVENT COUNTER P (TMP)

7.6 Selector Function

In the VB50ES/JJ3, the capture trigger input for TMP can be selected from the input signal via the port/timer alternate-
function pin and the peripheral I/O (TMP/UARTA) input signal.
This function makes the following possible.

e The TIP10 and TIP11 input signals for TMP1 can be selected from the signals via the port/timer alternate-function
pins (TIP10 and TIP11) and the signals via the UARTA reception alternate-function pins (RXDAO and RXDAT1).
Similarly, the TIP31 input signal for TMP3 can be selected from the signal via the port/timer alternate-function pin
(TIP31) and the signal via the UARTA reception alternate-function pin (RXDAS3).

— When the RXDAO, RXDA1, or RXDA3 signal for UARTAO, for UARTA1, or UARTAS is selected, the baud rate error
of the UARTA LIN reception transfer rate can be calculated.

Cautions 1. When using the selector function, be sure to set the port/timer alternate function pins for TMP

to be connected to the capture trigger input.
2. Disable the peripheral I/0Os to be connected (TMP/UARTA) before setting the selector function.

The capture trigger input can be selected using the following register.

RO1UHO016EJ0400 Rev.4.00 T
Sep 30, 2010 RENESAS



V850ES/JJ3 CHAPTER 8 16-BIT TIMER/EVENT COUNTER Q (TMQ)

8.5 Operation

TMQO can perform the following operations.

Operation TQOCTL1.TQOEST Bit TIQO0 Pin Capture/Compare | Compare Register
(Software Trigger Bit) |(External Trigger Input)| Register Setting Write
Interval timer mode Invalid Invalid Compare only Anytime write
External event count mode™*’ Invalid Invalid Compare only Anytime write
External trigger pulse output mode™™** | Valid Valid Compare only Batch write
One-shot pulse output mode"**? Valid Valid Compare only Anytime write
PWM output mode Invalid Invalid Compare only Batch write
Free-running timer mode Invalid Invalid Switching enabled | Anytime write
Pulse width measurement mode"***? Invalid Invalid Capture only Not applicable

Notes 1. To use the external event count mode, specify that the valid edge of the TIQOO0 pin capture trigger input is not
detected (by clearing the TQOIOC1.TQO0IS1 and TQOIOC1.TQOISO bits to "00").

2. When using the external trigger pulse output mode, one-shot pulse output mode, and pulse width

measurement mode, select the internal clock as the count clock (by clearing the TQOCTL1.TQOEEE bit to 0).
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V850ES/JJ3 CHAPTRER 8 16-bit TIMER/EVENT COUNTER Q (TMQ)

Figure 8-23. Software Processing Flow in One-Shot Pulse Output Mode (2/2)

<1> Count operation start flow <2> TQOCCRO to TQOCCRBS register setting change flow
3 As rewriting the
< START > ‘ TQOCCRm register
immediately forwards
Setting of TQOCCRO to TQOCCR3 ﬁgé?s‘iei??ﬂigﬁger
registers immediately after
Register initial setting Initial setting of these ‘ the generation of the
TQOCTLO register registers is performed ! INTTQOCCRO signal
(TQOCKSO to TQOCKS2 bits) before setting the ! is recommended.
TQOCTLA1 register, TQOCE bit to 1.
TQOIOCO register,
TQOIOC2 register,
TQOCCRO to TQOCCRS registers <3> Count operation stop flow
The TQOCKSO to Count operation is
TQOCKS?2 bits can be TQOCE bit=0 stopped
TQOCE bit = 1 set at the same time
when counting has been
started (TQOCE bit = 1).
Trigger wait status
(s )
Remark m=0to3
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V850ES/JJ3 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.
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V850ES/JJ3 CHAPTER 13 A/D CONVERTER

13.6 Cautions

)

&)

(©))

When A/D converter is not used
When the A/D converter is not used, the power consumption can be reduced by clearing the ADAOMO.ADAOCE bit
to 0.

Input range of ANIO to ANI15 pins

Input the voltage within the specified range to the ANIO to ANI15 pins. If a voltage equal to or higher than AVRero or
equal to or lower than AVss (even within the range of the absolute maximum ratings) is input to any of these pins,
the conversion value of that channel is undefined, and the conversion value of the other channels may also be
affected.

Countermeasures against noise

To maintain the 10-bit resolution, the ANIO to ANI15 pins must be effectively protected from noise. The influence of
noise increases as the output impedance of the analog input source becomes higher. To lower the noise,
connecting an external capacitor as shown in Figure 13-12 is recommended.

Figure 13-12. Processing of Analog Input Pin

Clamp with a diode with a low Vr (0.3 V or less)
if noise equal to or higher than AVrero or equal
to or lower than AVss may be generated.

Vop
AVRerFo

\%H\

ANIO to ANI15

A

AVss

(4) Alternate I/0

The analog input pins (ANIO to ANI15) function alternately as port pins. When selecting one of the ANIO to ANI15
pins to execute A/D conversion, do not execute an instruction to read an input port or write to an output port during
conversion as the conversion resolution may drop.

Also the conversion resolution may drop at the pins set as output port pins during A/D conversion if the output
current fluctuates due to the effect of the external circuit connected to the port pins.

If a digital pulse is applied to a pin adjacent to the pin whose input signal is being converted, the A/D conversion
value may not be as expected due to the influence of coupling noise. Therefore, do not apply a pulse to a pin
adjacent to the pin undergoing A/D conversion.
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V850ES/JJ3 CHAPTER 16 3-WIRE VARIABLE-LENGTH SERIAL 1/O (CSIB)

16.6.9 Continuous transfer mode (master mode, transmission/reception mode)

MSB first (CBnCTLO0.CBnDIR bit = 0), communication type 1 (CBnCTL1.CBnCKP and CBnCTL1.CBnDAP bits = 00),
communication clock (fccik) = fxx/2 (CBnCTL1.CBnCKS2 to CBnCTL1.CBnCKSO bits = 000), transfer data length = 8 bits
(CBnCTL2.CBnCL3 to CBnCTL2.CBNnCLO bits = 0000)
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V850ES/JJ3 CHAPTER 17 I°C BUS

(4) When arbitration loss occurs due to restart condition during data transfer

<1> Not extension code (Example: Address mismatch)

ST | AD6to ADO | RW | ACK | D7toDn ST | AD6toADO | RW | ACK | D7toDO | ACK | SP

Al A2 A3
A1: 1ICSn register = 1000X110B
AZ2: lICSn register = 01000110B (Example: When ALDn bit is read during interrupt servicing)
A 3: 1ICSn register = 00000001B

Remarks 1. A: Always generated
A:  Generated only when SPIEn bit = 1
X: don't care
2. Dn=D6 to DO
n=0to2

<2> Extension code

ST | AD6to ADO | RW | ACK | D7toDn ST | AD6toADO | RW | ACK | D7toD0 | ACK | SP

Al A2 A3
A1: 1ICSn register = 1000X110B
A2: ICSn register = 0110X010B (Example: When ALDn bit is read during interrupt servicing)
IICCn.LRELRN bit is set to 1 by software
A 3: 1ICSn register = 00000001B

Remarks 1. A: Always generated
A:  Generated only when SPIEn bit = 1
X: don't care
2. Dn=D6 to DO
n=0to2
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V850ES/JJ3 CHAPTER 17 I°C BUS

Table 17-5. Status During Arbitration and Interrupt Request Signal Generation Timing

Status During Arbitration Interrupt Request Generation Timing

Note 1

Transmitting address transmission At falling edge of eighth or ninth clock following byte transfer

Read/write data after address transmission

Transmitting extension code

Read/write data after extension code transmission

Transmitting data

ACK transfer period after data reception

When restart condition is detected during data transfer

Note 2

When stop condition is detected during data transfer When stop condition is generated (when 1ICCn.SPIEn bit = 1)

Note 1

When SDAON pin is low level while attempting to generate | At falling edge of eighth or ninth clock following byte transfer
restart condition

Note 2

When stop condition is detected while attempting to When stop condition is generated (when [ICCn.SPIEn bit = 1)
generate restart condition

Note 1

When DSAON pin is low level while attempting to generate | At falling edge of eighth or ninth clock following byte transfer
stop condition

When SCLOn pin is low level while attempting to generate
restart condition

Notes 1. When the [ICCn.WTIMn bit = 1, an INTIICn signal occurs at the falling edge of the ninth clock. When the
WTIMn bit = 0 and the extension code's slave address is received, an INTIICn signal occurs at the falling
edge of the eighth clock (n = 0 to 2).
2. When there is a possibility that arbitration will occur, set the SPIEn bit to 1 for master device operation (n =0
to 2).

17.13 Wakeup Function

The I°C bus slave function is a function that generates an interrupt request signal (INTIICn) when a local address and
extension code have been received.

This function makes processing more efficient by preventing unnecessary the INTIICn signal from occurring when
addresses do not match.

When a start condition is detected, wakeup standby mode is set. This wakeup standby mode is in effect while
addresses are transmitted due to the possibility that an arbitration loss may change the master device (which has
generated a start condition) to a slave device.

However, when a stop condition is detected, the IICCn.SPIEn bit is set regardless of the wakeup function, and this
determines whether INTIICn signal is enabled or disabled (n = 0 to 2).
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V850ES/JJ3 CHAPTER 17 I°C BUS

17.15 Cautions

(1)

When IICFn.STCENnN bit =0

Immediately after the I°COn operation is enabled, the bus communication status (IICFn.IICBSYn bit = 1) is
recognized regardless of the actual bus status. To execute master communication in the status where a stop
condition has not been detected, generate a stop condition and then release the bus before starting the master
communication.

Use the following sequence for generating a stop condition.

<1> Set the IICCLn register.
<2> Set the [ICCn.IICEn bit.
<3> Set the [ICCn.SPTn bit.

When [ICFn.STCENnN bit = 1

Immediately after I°COn operation is enabled, the bus released status (IICBSYn bit = 0) is recognized regardless of
the actual bus status. To generate the first start condition (IICCn.STTn bit = 1), it is necessary to confirm that the
bus has been released, so as to not disturb other communications.

(3) When the IICCn.IICEn bit of the V850ES/JJ3 is set to 1 while communications among other devices are in progress,

(6)

the start condition may be detected depending on the status of the communication line. Be sure to set the
IICCn.IICEn bit to 1 when the SCLOn and SDAON lines are high level.

Determine the operation clock frequency by the 1ICCLn, 1ICXn, and OCKSm registers before enabling the operation
(ICCn.IICEnN bit = 1). To change the operation clock frequency, clear the [ICCn.IICEn bit to 0 once.

After the 1ICCn.STTn and IICCn.SPTn bits have been set to 1, they must not be re-set without being cleared to 0
first.

If transmission has been reserved, set the IICCN.SPIEn bit to 1 so that an interrupt request is generated by the detection
of a stop condition. After an interrupt request has been generated, the wait state will be released by writing
communication data to I°Cn, then transferring will begin. If an interrupt is not generated by the detection of a stop
condition, transmission will halt in the wait state because an interrupt request was not generated. However, it is not
necessary to set the SPIEn bit to 1 for the software to detect the ICSn.MSTSn bit.

Remark n=0to2
m=0,1
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V850ES/JJ3 CHAPTER 18 DMA FUNCTION (DMA CONTROLLER)

18.10 DMA Abort Factors

DMA transfer is aborted if a bus hold occurs.

The same applies if transfer is executed between the internal memory/on-chip peripheral 1/0 and internal memory/on-
chip peripheral I/0.

When the bus hold is cleared, DMA transfer is resumed.

18.11 End of DMA Transfer

When DMA transfer has been completed the number of times set to the DBCn register and when the DCHCn.Enn bit is
cleared to 0 and TCn bit is set to 1, a DMA transfer end interrupt request signal (INTDMAn) is generated for the interrupt
controller (INTC) (n =0 to 3).

The V850ES/JJ3 does not output a terminal count signal to an external device. Therefore, confirm completion of DMA
transfer by using the DMA transfer end interrupt or polling the TCn bit.

18.12 Operation Timing

Figures 18-1 to 18-4 show DMA operation timing.
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V850ES/JJ3 CHAPTER 19 INTERRUPT/EXCEPTION PROCESSING FUNCTION

19.4.2 Restore
Restoration from software exception processing is carried out by the RETI instruction.

By executing the RETI instruction, the CPU carries out the following processing and shifts control to the restored PC's
address.

<1> Loads the restored PC and PSW from EIPC and EIPSW because the PSW.EP bit is 1.
<2> Transfers control to the address of the restored PC and PSW.

The processing of the RETI instruction is shown below.

Figure 19-10. RETI Instruction Processing

( RET]I instruction )

e =
10
<o >
° ?
PC -—EIPC PC -— FEPC
PSW -—EIPSW PSW -— FEPSW

( Original processing restored )

Caution When the EP and NP bits are changed by the LDSR instruction during the software exception
processing, in order to restore the PC and PSW correctly during recovery by the RETI
instruction, it is necessary to set the EP bit back to 1 and the NP bit back to 0 using the LDSR
instruction immediately before the RETI instruction.

Remark The solid line shows the CPU processing flow.
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V850ES/JJ3 CHAPTER 19 INTERRUPT/EXCEPTION PROCESSING FUNCTION

19.5 Exception Trap

An exception trap is an interrupt that is requested when the illegal execution of an instruction takes place. In the
VB850ES/JJ3, an illegal opcode exception (ILGOP: lllegal Opcode Trap) is considered as an exception trap.

19.5.1 lllegal opcode definition

The illegal instruction has an opcode (bits 10 to 5) of 111111B, a sub-opcode (bits 26 to 23) of 0111B to 1111B, and a
sub-opcode (bit 16) of OB. An exception trap is generated when an instruction applicable to this illegal instruction is
executed.

15 1110 5 4 0 31 27 26 2322 16
T 1 1] 711 1rr1rrJrrr1t 71111 [ T 1. 1.1 1 1 1T
0111
X Xx x x x[111111/x X X X X[X X X X X to X X X X x x|0
1111
x: Arbitrary

Caution Since it is possible to assign this instruction to an illegal opcode in the future, it is recommended
that it not be used.

(1) Operation
If an exception trap occurs, the CPU performs the following processing, and transfers control to the handler
routine.

<1> Saves the restored PC to DBPC.

<2> Saves the current PSW to DBPSW.

<3> Sets the PSW.NP, PSW.EP, and PSW.ID bits to 1.

<4> Sets the handler address (00000060H) corresponding to the exception trap to the PC, and transfers control.

The processing of the exception trap is shown below.

Figure 19-11. Exception Trap Processing

T ( Exception trap (ILGOP) occurs )

DBPC -— Restored PC
DBPSW —=—PSW
PSW.NP =1

CPU processing PSW.EP ~—1

PSW.D =1

PC ~— 00000060H

( Exception processing )
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V850ES/JJ3 CHAPTER 24 LOW-VOLTAGE DETECTOR (LVI)

24.5 RAM Retention Voltage Detection Operation

The supply voltage and detected voltage are compared. When the supply voltage drops below the detected voltage
(including on power application), the RAMS.RAMF bit is set to 1.

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

Initialize RAM Vop < 2.0 V detected Initialize RAM
(RAMF bit is also cleared) Set RAMF bit (RAMF bit is also cleared)

Supply voltage (Vob)

20V
(minimum RAM
retention voltage)

RESET pin | : |_I | |
: RAM data E :
RAMS.RAMF bit is not retained RAM data is

not retained
i i

When power application, RAMEF bit = 0 is retained regardless
RAMF bit is set of RESET pin if Voo > 2.0 V

Remarks 1. The RAMF bit is set to 1 if the supply voltage drops under the minimum RAM retention voltage
(2.0V (TYPR)).
2. The RAMF bit operates regardless of the RESET pin status.
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V850ES/JJ3

CHAPTER 27 FLASH MEMORY

Table 27-2. Basic Functions

Function Functional Outline Support (y: Supported, x: Not supported)
On-Board/Off-Board Self Programming
Programming

Blank check The erasure status of the entire memory is \/ \
checked.

Chip erasure The contents of the entire memory area S x Mo
are erased all at once.

Block erasure The contents of specified memory blocks \ \
are erased.

Program Writing to specified addresses, and a \/ \
verify check to see if write level is secured
are performed.

Verify/checksum | Data read from the flash memory is S x
compared with data transferred from the (Can be read by user
flash memory programmer. program)

Read Data written to the flash memory is read. S x

Security setting Use of the chip erase command, block \ x

erase command, program command, and
read command can be prohibited, and
rewriting of the boot block cluster can be
prohibited.

(Supported only when setting
is changed from enable to
disable)

Note This is possible by selecting the entire memory area for the block erase function.

The following table lists the security functions. The chip erase command prohibit, block erase command prohibit,

program command prohibit, read command prohibit, and rewriting boot block cluster prohibit functions are enabled by

default after shipment, and security can be set by rewriting via on-board/off-board programming. Each security function

can be used in combination with the others at the same time.

Table 27-3. Security Functions

Function

Functional Outline

Chip erase command prohibit

Execution of chip erase and block erase commands on all of the blocks is prohibited. Once
prohibition is set, all of the settings of prohibition cannot be initialized because the chip erase
command cannot be executed.

Block erase command prohibit

Execution of a block erase command on all of the blocks is prohibited. Setting of prohibition
can be initialized by execution of a chip erase command.

Program command prohibit

Execution of program and block erase commands on all of the blocks is prohibited. Setting of
prohibition can be initialized by execution of the chip erase command.

Read command prohibit

Execution of a read command on all of the blocks is prohibited. Setting of the prohibition can
be initialized by execution of the chip erase command.

Rewriting boot block cluster

prohibit

384 KB version: 95 blocks

Boot block clusters in block 0 to the specified block can be protected. Rewriting (erasing and
writing) the protected boot block clusters is disabled. Even if the chip erase command is
executed, setting of prohibition cannot be initialized.
The maximum number of specifiable blocks is as follows.

512/768/1024 KB versions: 127 blocks
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V850ES/JJ3 CHAPTER 28 ON-CHIP DEBUG FUNCTION

After reset: 01HNt® R/W Address: FFFFF9FCH

3 2 1 <0>
ocoMm [ o | o | o | o | o | o | o [ocomo]
OCDMO Operation mode
0 Selects normal operation mode (in which a pin that functions alternately

as on-chip debug function pin is used as a port/peripheral function pin) and
disconnects the on-chip pull-down resistor of the PO5/INTP2/DRST pin.

1 When DRST pin is low:

Normal operation mode (in which a pin that functions alternately as an
on-chip debug function pin is used as a port/peripheral function pin)
When DRST pin is high:

On-chip debug mode (in which a pin that functions alternately as an
on-chip debug function pin is used as an on-chip debug mode pin)

Note RESET input sets this register to 01H. After reset by the WDT2RES signal, clock monitor (CLM), or low-
voltage detector (LVI), however, the value of the OCDM register is retained.

Cautions 1. When using the DDI, DDO, DCK, and DMS pins not as on-chip debug pins but as port pins
after external reset, any of the following actions must be taken.

¢ Input a low level to the PO5/INTP2/DRST pin.
o Set the OCDMO bit. In this case, take the following actions.
<1> Clear the OCDMO bit to 0.

<2> Fix the PO5/INTP2/DRST pin to low level until <1> is completed.

2. The DRST pin has an on-chip pull-down resistor. This resistor is disconnected when the
OCDMO flag is cleared to 0.

BRST (©) \
i

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

10 to 100 kQ
(30 kQ (TYP))
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