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V850E/IG4, V850E/IH4 CHAPTER 3 CPU FUNCTION

(3) On-chip peripheral I/O area
4 KB of memory, addresses FFFFOOOH to FFFFFFFH, is provided as an on-chip peripheral I/O area.
An image of addresses FFFFO00H to FFFFFFFH can be seen at addresses 3FFFO00H to 3FFFFFFH"",

Note Addresses 3FFFO00H to 3FFFFFFH are access-prohibited. To access the on-chip peripheral 1/O,
specify addresses FFFFOOOH to FFFFFFFH.

Figure 3-9. On-Chip Peripheral I/O Area

FFFFFFFH

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

FFFFOOOH

On-chip peripheral I/O registers associated with the operating mode specification and the state monitoring
for the on-chip peripheral I/O are all memory-mapped to the on-chip peripheral I/O area. Program fetches
cannot be executed from this area.

Cautions 1. In the V850E/IG4 and V850E/IH4, if a register is word accessed, halfword access is
performed twice in the order of lower address, then higher address of the word area,
disregarding the lower 2 bits of the address.

2. For registers in which byte access is possible, if halfword access is executed, the
higher 8 bits become undefined during the read operation, and the lower 8 bits of data
are written to the register during the write operation.

3. Addresses that are not defined as registers are reserved for future expansion. If these
addresses are accessed, the operation is undefined and not guaranteed.

Addresses 3FFF000H to 3FFFFFFH cannot be specified as the source/destination
address of DMA transfer. Be sure to use addresses FFFFO00H to FFFFFFFH for the
source/destination address of DMA transfer.
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V850E/IG4, V850E/IH4 CHAPTER 3 CPU FUNCTION
(7/18)
Address Function Register Name Symbol R/W Bit Units for After Reset
Manipulation
1 8 16
FFFFF1FEH Power save control register PSC RW | + \ 00H
FFFFF200H A/DO conversion result register 0 ADOCRO R \ | 0000H
‘ FFFFF201H A/DO conversion result register OH ADOCROH \/ 00H
FFFFF202H A/DO conversion result register 1 ADOCRH1 v | 0000H
‘ FFFFF203H A/DO conversion result register 1H ADOCR1H \/ 00H
FFFFF204H A/DO conversion result register 2 ADOCR2 v | 0000H
‘ FFFFF205H A/DO conversion result register 2H ADOCR2H \/ 00H
FFFFF206H A/DO conversion result register 3 ADOCR3 v | 0000H
‘ FFFFF207H A/DO conversion result register 3H ADOCR3H \/ 00H
FFFFF208H A/DO conversion result register 4 ADOCR4 v | 0000H
‘ FFFFF209H A/DO conversion result register 4H ADOCR4H \/ 00H
FFFFF20AH A/DO conversion result register 5 ADOCR5 v | 0000H
‘ FFFFF20BH | A/DO conversion result register 5H ADOCR5H \/ 00H
FFFFF20CH A/DO conversion result register 6 ADOCR6 v | 0000H
‘ FFFFF20DH | A/DO conversion result register 6H ADOCR6H \/ 00H
FFFFF20EH A/DO conversion result register 7 ADOCR7 v | 0000H
‘ FFFFF20FH A/DO conversion result register 7H ADOCR7H \/ 00H
FFFFF210H A/DO conversion result register 8 ADOCR8 v | 0000H
‘ FFFFF211H A/DO conversion result register 8H ADOCR8H \/ 00H
FFFFF212H A/DO conversion result register 9 ADOCR9 v | 0000H
‘ FFFFF213H A/DO conversion result register 9H ADOCR9H \/ 00H
FFFFF214H A/DO conversion result register 10 ADOCR10 v | 0000H
‘ FFFFF215H A/DO conversion result register 10H ADOCR10H \/ 00H
FFFFF216H A/DO conversion result register 11 ADOCR11 \
‘ FFFFF217H A/DO conversion result register 11H ADOCR11H \/ 00H
FFFFF218H A/DO conversion result register 12 ADOCR12 v | 0000H
‘ FFFFF219H A/DO conversion result register 12H ADOCR12H \/ 00H
FFFFF21AH A/DO conversion result register 13 ADOCR13 v | 0000H
‘ FFFFF21BH A/DO conversion result register 13H ADOCR13H \/ 00H
FFFFF21CH A/DO conversion result register 14 ADOCR14 v | 0000H
‘ FFFFF21DH | A/DO conversion result register 14H ADOCR14H \/ 00H
FFFFF21EH A/DO conversion result register 15 ADOCR15 v | 0000H
‘ FFFFF21FH A/DO conversion result register 15H ADOCR15H \ 00H
FFFFF220H A/D converter 0 scan mode register ADOSCM R/W v | 0000H
FFFFF220H A/D converter 0 scan mode register L ADOSCML v 00H
FFFFF221H | A/D converter 0 scan mode register H ADOSCMH 00H
FFFFF222H A/D converter 0 conversion time control register ADOCTC v O00H
FFFFF224H A/D converter 0 conversion channel specification register | ADOCHEN v | 0000H
FFFFF224H A/D converter 0 conversion channel specification register L | ADOCHENL O00H
FFFFF225H A/D converter 0 conversion channel specification register H | ADOCHENH v O00H
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V850E/IG4, V850E/IH4 CHAPTER 4 PORT FUNCTIONS

(1) Registers

(a) Port 0 register (P0)

After reset: Undefined R/W Address: FFFFF400H

7 6 5 4 3 2 1 0
Po | Poz | Pos | Pos | Poa | Pos | Po2 | Pot | Poo |
POn Control of output data (in output mode)
0 Output 0.
1 Output 1.

Remark n=0to7

(b) Port 0 mode register (PMO)

After reset: FFH R/W Address: FFFFF420H

7 6 5 4 3 2 ! 0
PMo | PMo7 | PMos | Pmos | PMmos4 | PMo3 | PMoz | Pmot | PMmoo |

PMOnN Control of I/0O mode (in port mode)

0 Output mode

1 Input mode

Remark n=0to7
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V850E/IG4, V850E/IH4 CHAPTER 4 PORT FUNCTIONS

(c) Pull-up resistor option register 9 (PU9)

After reset: 00H R/W Address: FFFFFC52H

7 6 5 4 3 2 1 0
PU9 | Pu9z | Puss | Puss | Puss | Pues | Pus2 | Puat | Pugo |

PU9N Control of on-chip pull-up resistor connection
0 Do not connect
1 ConnectN°t

Note An on-chip pull-up resistor can be connected only when the pins are in input mode in the port mode. An
on-chip pull-up resistor cannot be connected when the pins are in output mode.

Remark n=0to7
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V850E/IG4, V850E/IH4 CHAPTER 6 16-BIT TIMER/EVENT COUNTER AA (TAA)

When the TAANCCR1 register is set to the same value as the TAAnCCRO register, the INTTANCCO
signal is generated at the same timing as the INTTANCC1 signal and the TOAn1 pin output is inverted.
In other words, a PWM waveform with a duty factor of 50% can be output from the TOAn1 pin.

The following shows the operation when the TAANCCR1 register is set to other than the value set in the
TAANCCRO register.

If the set value of the TAANCCR1 register is less than the set value of the TAANCCRO register, the
INTTANCC1 signal is generated once per cycle. At the same time, the output of the TOAn1 pin is
inverted.

The TOAN1 pin outputs a PWM waveform with a duty factor of 50% after outputting a short-width pulse.

Figure 6-13. Timing Chart When Dot > D11

FFFFH
Dot — Dot — Dot — —
16-bit counter D11 Z D11 Z D11 Z D11 Z

0000H

TAANCE bit

TAANCCRO register Do1

TOANO pin output

INTTANCCO signal —| —| —| —|

TAANCCRI register D

TOANT1 pin output

INTTANCCH1 signal —| —| —| —|

Remark n=0to2
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V850E/IG4, V850E/IH4 CHAPTER 6 16-BIT TIMER/EVENT COUNTER AA (TAA)

(c) Processing of overflow when two capture registers are used
Care must be exercised in processing the overflow flag when two capture registers are used. First, an
example of incorrect processing is shown below.

Example of incorrect processing when two capture registers are used

FFFFH

D11
16-bit counter Df /
Doo Dot

0000H

TAA2CE bit |

TIA20 pin input -| -|

TAA2CCRO register Doo Dot

TIA21 pin input _| _|

TAA2CCR1 register D1o X D11

INTTA20V signal -| -|

TAA20VF bit

<1> <2> <3> <4>

The following problem may occur when two pulse widths are measured in the free-running timer mode.

<1> Read the TAA2CCRO register (setting of the default value of the TIA20 pin input).
<2> Read the TAA2CCR1 register (setting of the default value of the TIA21 pin input).
<3> Read the TAA2CCRO 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 + Dot — Doo).
<4> Read the TAA2CCR1 register.
Read the overflow flag. Because the flag is cleared in <3>, 0 is read.
Because the overflow flag is 0, the pulse width can be calculated by (D11 — D10) (incorrect).

When two capture registers are used, and if the overflow flag is cleared to 0 by one capture register, the
other capture register may not obtain the correct pulse width.
Use software when using two capture registers. An example of how to use software is shown below.
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V850E/IG4, V850E/IH4 CHAPTER 6 16-BIT TIMER/EVENT COUNTER AA (TAA)

(1) Operation flow in pulse width measurement mode

Figure 6-47. Software Processing Flow in Pulse Width Measurement Mode

FFFFH

16-bit counter

0000H

TAA2CE bit

TIA20 pin input

TAA2CCRO register 0000H Do D1 DaX 0000H

INTTA2CCO signal —| —| —|

<1> <2>

<1> Count operation start flow

(o )

Register initial setting Initial setting of these registers
TAA2CTLO register is performed before setting the
(TAA2CKSO to TAA2CKS?2 bits), TAA2CE bit to 1.

TAA2CTLA1 register,
TAA2IOC1 register,
TAA20PTO register

TAA2CE bit = 1 The TAA2CKSO0 to TAA2CKS?2 bits can
be set at the same time when counting
has been started (TAA2CE bit = 1).

<2> Count operation stop flow

The counter is initialized and counting
TAA2CE bit=0 is stopped by clearing the TAA2CE bit to 0.

C=
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V850E/IG4, V850E/IH4

CHAPTER 7 16-BIT TIMER/EVENT COUNTER AB (TAB)

¢ INTTBNnCC2 interrupt:
e INTTBNnCC3 interrupt:

¢ INTTBNnQV interrupt:

This signal functions as a match interrupt request signal of the CCR2 buffer
register and as a capture interrupt request signal to the TABnCCR2 register.
This signal functions as a match interrupt request signal of the CCR3 buffer
register and as a capture interrupt request signal to the TABnCCR3 register.
This signal functions as an overflow interrupt request signal.

RO1UHO0307EJ0300 Rev.3.00
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V850E/IG4, V850E/IH4 CHAPTER 7 16-BIT TIMER/EVENT COUNTER AB (TAB)

(b) Batch write

In this mode, data is transferred all at once from the TABnCCRO to TABnCCRB3 registers to the CCRO to
CCR3 buffer registers during timer operation. This data is transferred upon a match between the value
of the CCRO buffer register and the value of the 16-bit counter. Transfer is enabled by writing to the
TABNnCCRH1 register.

Whether to enable or disable the next transfer timing is controlled by writing or not writing to the
TABnCCRH1 register.

In order for the set value when the TABNnCCRO to TABNCCRS registers are rewritten to become the 16-bit
counter comparison value (in other words, in order for this value to be transferred to the CCRO to CCR3
buffer registers), it is necessary to rewrite TABNCCRO and finally write to the TABNnCCR1 register before
the 16-bit counter value and the CCRO buffer register value match. The values of the TABnCCRO to
TABNCCRS registers are transferred to the CCRO to CCR3 buffer registers upon a match between the
count value of the 16-bit counter and the value of the CCRO buffer register. Thus, even when wishing
only to rewrite the value of the TABhCCRO, TABnCCR2, or TABnCCR3 register, also write the same
value (same as preset value of the TABNnCCR1 register) to the TABnCCR1 register.

RO1UH0307EJ0300 Rev.3.00 "2
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V850E/IG4, V850E/IH4 CHAPTER 7 16-BIT TIMER/EVENT COUNTER AB (TAB)

(2) Interval timer mode operation timing

(a) Operation if TABNnCCRO register is set to 0000H
If the TABnCCRO register is set to 0000H, the INTTBnCCO signal is generated at each count clock, and
the output of the TOBNO pin is inverted.
The value of the 16-bit counter is always 0000H.

Count clock
16-bit counter FFFFH 0000H 0000H 0000H 0000H
TABNCE bit
TABNCCRO register 0000H

TOBNO pin output

INTTBNnCCO signal

Interval time Interval time Interval time
Count clock cycle | Count clock cycle | Count clock cycle

Remark n=0,1

(b) Operation if TABNnCCRO register is set to FFFFH
If the TABnCCRO register is set to FFFFH, the 16-bit counter counts up to FFFFH. The counter is
cleared to 0000H in synchronization with the next count-up timing. The INTTBnCCO signal is generated
and the output of the TOBNO pin is inverted. At this time, an overflow interrupt request signal
(INTTBnQV) is not generated, nor is the overflow flag (TABnOPTO.TABnOVF bit) set to 1.

FFFFH
16-bit counter

0000H

TABNCE bit |

TABnCCRO register FFFFH

TOBNO pin output

INTTBNnCCO signal _| —l —l

Interval time Interval time Interval time
10000H x 10000H x 10000H x
count clock cycle | count clock cycle | count clock cycle

Remark n=0, 1
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V850E/IG4, V850E/IH4 CHAPTER 7 16-BIT TIMER/EVENT COUNTER AB (TAB)

(e) Operation of TABNnCCR1 to TABNnCCRS3 registers

Figure 7-17. Configuration of TABnCCR1 to TABNCCR3 Registers

TABNnCCR1
register

iy

CCR1 buffer
register

@ Match signal .
PaN INTTBnCC1 signal

TABnCCR2
register

1§l

CCR2 buffer
register

L Wateh signa INTTBnCC2 signal

TABnCCR3
register

U

CCRS bulffer
register

{} Match signal INTTBnCCS3 signal

Clear

Edge
EVTBn pin O— dete?;tor :>— 16-bit counter
(external event

count input) & Match signal
ﬁ '9 INTTBNCCO signal

TABNCE bit CCRO buffer register

il

TABNCCRO register

Remark n=0,1
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V850E/IG4, V850E/IH4 CHAPTER 8 16-BIT TIMER/EVENT COUNTER T (TMT)

8.6.4 One-shot pulse output mode (TTnMD3 to TTnMDO bits = 0011)

In the one-shot pulse output mode, 16-bit timer/event counter T waits for a trigger when the TTnCTLO.TTnCE bit
is set to 1. When the valid edge of an external trigger input (the EVTTm pin in the case of TMTO and TMT1, and the
TITKO pin in the case of TMT2 and TMT3) is detected, 16-bit timer/event counter T starts counting, and outputs a
one-shot pulse from the TOTn1 pin.

In the case of TMTO and TMT1, the TOTmO pin outputs the active level while the 16-bit counter is counting, and
the inactive level when the counter is stopped (waiting for a trigger). Instead of the external trigger input, a software
trigger can also be generated to output the pulse.

In the case of TMT2 and TMTS3, instead of the external trigger input, a software trigger can also be generated to
output the pulse. When the software trigger is used, the TOTkO pin outputs the active level while the 16-bit counter
is counting, and the inactive level when the counter is stopped (waiting for a trigger).

Figure 8-27. Configuration of TMTO and TMT1 in One-Shot Pulse Output Mode

EVTTm pin™' © detggt%?“"“ TTmCCR1 register
(external { }47 Transfer
trigger input/
Output
external event X . .
count input) Software trigger CCR1 buffer register goontroller —Q© TOTm1 pin
generation (RS-FF)
{} Match signal .
Edge . INTTTEQCm1 signal
detector**®| | Count Clear |
clock
Internal count clock ——{ ggjection —L Count s Output
} start —1 16-bit counter +—=1 “controller =@ TOTmO pin
control R (RS-FF)
Match signal
{} 9 INTTTEQCMO signal
TTmCE bit CCRO buffer register
{ } Transfer |
TTmCCRO register

Notes 1. Because the external trigger input pin (EVTTm) and external event count input pin (EVTTm) share
the same alternate-function pin, the two functions cannot be used at the same time.
2. Edge detector for external trigger input.
Set by the TTmIOC2.TTmETS1 and TTmIOC2. TTmETSO bits.
3. Edge detector for external event count input.
Set by the TTmIOC2.TTmEES1 and TTmIOC2.TTmEESO bits.

Remark m=0, 1
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V850E/IG4, V850E/IH4

CHAPTER 8 16-BIT TIMER/EVENT COUNTER

T (TMT)

e When TTmUDS1 and TTmUDSO bits = 11

TENCmO Pin TENCm1 Pin Count Operation

Low level Falling edge Count down

Rising edge Low level

High level Rising edge

Falling edge High level

Rising edge Count up

High level Falling edge

Falling edge Low level

Low level Rising edge

Simultaneous input to TENCmO and TENCm1 pins Counter does not perform count
operation but holds value immediately
before.

Caution Specification of the valid edge of the TENCmO and TENCm1 pins is invalid.

Figure 8-58. Operation Example (Count Operation When Valid Edges of
TENCmO and TENCm1 Pins Do Not Overlap)

TENCmO

TENCm1 |

16-bit counter

Remark m=0, 1

XOOOSHx0004HxOOOSHXOOOGHXOOWHxOOOBHXOOOQHx 000AH

XOOOQHXOOOBHx0007Hx0006Hx0005Hx

Count up

Count down

Figure 8-59. Operation Example (Count Operation When Valid Edges of TENCmO0 and TENCm1 Pins Overlap)

TENCmO
TENCm1 |
16-bit counter XO003Hx0004Hx 0005H NEA0007H 0008H x0007Hx0006Hx 0005H 06K
| 1 1 |
Count up Value Count up Count down Value Count
held held up
Remark m=0, 1
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V850E/IG4, V850E/IH4 CHAPTER 15 ASYNCHRONOUS SERIAL INTERFACE B (UARTB)

15.7.5 Reception error

In the single mode (UBFIC0.UBMOD bit = 0), the three types of errors that can occur during a receive operation
are a parity error, framing error, and overrun error. In the FIFO mode (UBFIC0.UBMOD bit = 1), the three types of
errors that can occur during a receive operation are a parity error, framing error, and overflow error.

As a result of data reception, the UBSTR.UBPE, UBSTR.UBFE, or UBSTR.UBOVE bit is set to 1 if a parity error,
framing error, or overrun error occurs in the single mode. The UBSTR.UBOVF bit is set to 1 if an overflow error
occurs in the FIFO mode. The UBRXAP.UBPEF or UBRXAP.UBFEF bit is set to 1 if a parity error or framing error
occurs in the FIFO mode. At the same time, a reception error interrupt request signal (INTUBTIRE) occurs. The
contents of the error can be detected by reading the contents of the UBSTR or UBRXAP register.

The contents of the UBSTR register are reset when 0 is written to the UBOVF, UBPE, UBFE, or UBOVE bit, or
the UBCTLO.UBPWR or UBCTLO.UBRXE bit. The contents of the UBRXAP register are reset when 0 is written to
the UBCTLO.UBPWR bit.

Table 15-5. Reception Error Causes

Error Flag Valid Operation Error Flag Reception Error Cause
Mode
UBPE Single mode UBPE Parity error The parity specification during transmission does

not match the parity of the receive data

UBFE UBFE Framing error No stop bit detected

UBOVE UBOVE Overrun error The reception of the next data is ended before
data is read from the UBRX register

UBOVF FIFO mode UBOVF Overflow error The reception of the next data is ended while
receive FIFO is full and before data is read.

UBPEF UBPEF Parity error The parity specification during transmission does
not match the parity of the data to be received.

UBFEF UBFEF Framing error The stop bit is not detected when the target data
is loaded.
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V850E/IG4, V850E/IH4 CHAPTER 16 CLOCKED SERIAL INTERFACE F (CSIF)

16.3.2 Mode switching between CSIF1 and UARTA2

In the V850E/IG4 and V850E/IH4, CSIF1 and UARTA2 share a pin, and these functions cannot be used at the
same time. To use the pin for the CSIF1 function, set up the PMC3 and PFC3 registers in advance.

Switching the operation mode between CSIF1 and UARTAZ2, the serial interfaces, is described below.

Caution The operations related to transmission and reception of CSIF1 or UARTA2 are not guaranteed if
the operation mode is switched during transmission or reception. Be sure to disable the unit
that is not used.

Figure 16-3. Operation Mode Switch Settings of CSIF1 and UARTA2

After reset: 00H R/W Address: FFFFF446H

7 6 5 4 3 2 1 0
PMC3 | PMC37 | PMC36 | PMC35 | PMC34 | PMC33 | PMC32 | PMC31 | PMC30 |

Atfter reset: 00H R/W Address: FFFFF466H

7 6 5 4 3 2 1 0
PFC3 | PFCa7 | PFC36 | PFC3s | PFC34 | PFC33 | PFC32 | PFC3t | PFCao |

PMC34 | PFC34 Operation mode
0 X Port /0O mode
1 0 SCKF1

PMC3n | PFC3n Operation mode
0 X Port /0O mode
1 0 CSIF1 mode
1 1 UARTA2 mode

Remarks 1. n=2,3
2. x=0or1
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V850E/IG4, V850E/IH4

CHAPTER 17 I’C BUS

(2) IIC status register 0 (IICS0)

The 1ICSO0 register indicates the status of the I°C bus.
The 1ICSO0 register is read-only, in 8-bit or 1-bit units.

However, the IICSO0 register can only be read when the IICC0.STTO bit is 1 or during the wait period.

Reset sets this register to 00H.

(1/3)
After reset: 00H R Address: FFFFFD86H
<7> <6> <5> <4> <3> <2> <1> <0>
1ICS0 MSTSO0 ALDO EXCO COI0 TRCO ACKDO STDO SPDO
MSTS0 Master device status
0 Slave device status or communication standby status
1 Master device communication status
Condition for clearing (MSTSO bit = 0) Condition for setting (MSTSO bit = 1)
* When a stop condition is detected * When a start condition is generated
e When the ALDO bit = 1 (arbitration loss)
o Cleared by the IICC0.LRELO bit = 1 (exit from
communications)
* When the 1ICCO.IICEO bit changes from 1 to 0 (operation
stop)
* Reset
ALDO Detection of arbitration loss
0 This status means either that there was no arbitration or that the arbitration result was a “win”.
1 This status indicates the arbitration result was a “loss”. The MSTSO bit is cleared to 0.
Condition for clearing (ALDO bit = 0) Condition for setting (ALDO bit = 1)
* Automatically cleared after the IICSO register is read">'® » When the arbitration result is a “loss”.
* When the IICEOQ bit changes from 1 to O (operation stop)
* Reset

Note This bit is also cleared when a bit manipulation instruction is executed for another bit in the 11CS0

register.
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V850E/1G4, V850E/IH4 CHAPTER 18 DMA (DMA CONTROLLER)

Figure 18-4. Single Transfer Example 3 (with Next Address Setting Function Enabled)

ENO/ENOO 2
bit

E DMA transfer enabled
DMA trigger O o L |_| R H |_| |_| |‘|
DMARQO signal R
sSR! [ ] o | ] ] ] e

DMAAKQO signal

R
(internal signal) ,_z-l | | | |

; Note 1 Note1 o Notel Note 1 . Note 1 Note 1
Bus cycle i Xcpu YomaoX cpu X:;:X cpu Yomaol cpu Ypmagf cpu Ypmao{  cpu Ypmaof

b)Y

DSARQO slave
register

00000000H 00000001H

b>3

A
Writing 00000001H to DSARQO register

».

DTCRO slave X 6 | X 2 X

register ! =
INTDMAO interrupt

.
<

TCO/TCO0
bit >.

N R R >
»
>
[¢)]
>

Note 2

Notes 1. The bus is always released.
2. The DCHCO register is read or writing “0” to the DMAS.TCO0O0 bit

Caution During the period from DMA trigger generation to the falling edge of the DMAAKO signal
(internal signal), DMA triggers for the same channel cannot be acknowledged.

Remark When the active level of the DMAAKO signal (internal signal) is the high level.
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V850E/1G4, V850E/IH4 CHAPTER 18 DMA (DMA CONTROLLER)

18.14 Cautions

1

)

@)

(4)

®)

(6)

Memory boundary
Transfer is not guaranteed if the transfer source or the transfer destination address exceeds the DMA area
(internal RAM or on-chip peripheral 1/0) during DMA transfer.

Transfer of misaligned data
32-bit or 16-bit misaligned data cannot be transferred by DMA.

Bus arbitration for CPU

Because the DMAC takes precedence over the CPU in acquiring bus mastership, if the CPU requests
access during DMA transfer, the CPU will not be able to execute the access until the DMA transfer is
completed and the bus is released to the CPU.

However, the CPU can access the internal ROM and internal RAM, as long as they are not being accessed
by the DMAC.

The CPU can also access the internal ROM while the DMAC is executing DMA transfer between an on-chip
peripheral I/O and the internal RAM.

Program execution in internal RAM and DMA transfer
The CPU may deadlock under the following conditions. In this case, the only action that can be executed is a
reset.

Conditions

A DMA transfer to transfer data to/from the internal RAM is executed while any of the following instructions is
being executed.

¢ A bit manipulation instruction located in the internal RAM (SET1, CLR1, NOT1)

¢ A data access instruction that accesses a misaligned address located in the internal RAM

Measures this problem can be avoided by taking either of the following measures.

Measures

¢ Do not execute a bit manipulation instruction (SET1, CLR1, or NOT1) located in the internal RAM or a data
access instruction that accesses a misaligned address when DMA transfer is being executed to transfer
data to/from the internal RAM.

e Do not execute DMA transfer that transfers data to/from the internal RAM when a bit manipulation
instruction (SET1, CLR1, or NOT1) located in the internal RAM or a data access instruction that accesses
a misaligned address is being executed.

Delay in start of DMA transfer
The start of DMA transfer may be delayed by an internal RAM access or on-chip peripheral 1/0 access by the
CPU.

Special register settings while using DMA
See 3.4.8 (1) Setting data to special registers.
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V850E/IG4, V850E/IH4 CHAPTER 24 ON-CHIP DEBUG FUNCTION

24.3.4 Cautions

(1)

()

©)

(4)

Handling of device that was used for debugging

Do not mount a device that was used for debugging on a mass-produced product, because the flash
memory was rewritten during debugging and the number of rewrites of the flash memory cannot be
guaranteed. Moreover, do not embed the debug monitor program into mass-produced products.

When breaks cannot be executed

Forced breaks cannot be executed if one of the following conditions is satisfied.

¢ Interrupts are disabled (DI)

e Interrupts issued for the serial interface, which is used for communication between MINICUBE2 and the
V850E/IG4 or V850E/IH4, are masked

Standby mode is entered while standby release by a maskable interrupt is prohibited

Mode for communication between MINICUBE2 and the V850E/IG4 or V850E/IH4 is UARTAQ, and the
peripheral clock has been stopped

When pseudo real-time RAM monitor (RRM) function and DMM function do not operate

The pseudo RRM function and DMM function do not operate if one of the following conditions is satisfied.
Interrupts are disabled (DI)

e Interrupts issued for the serial interface, which is used for communication between MINICUBE2 and the
V850E/IG4 or V850E/IH4, are masked

Standby mode is entered while standby release by a maskable interrupt is prohibited

Mode for communication between MINICUBE2 and the V850E/IG4 or V850E/IH4 is UARTAO, and the
peripheral clock has been stopped

Mode for communication between MINICUBEZ2 and the V850E/IG4 or V850E/IH4 is UARTAO, and a clock
different from the one specified in the debugger is used for communication

Standby release with pseudo RRM and DMM functions enabled

The standby mode is released by the pseudo RRM function and DMM function if one of the following

conditions is satisfied.

¢ Mode for communication between MINICUBE2 and the V850E/IG4 or V850E/IH4 is CSIFO

e Mode for communication between MINICUBE2 and the V850E/IG4 or V850E/IH4 is UARTAOQ, and the
peripheral clock has not stopped.

(5) Writing to peripheral I/O registers that requires a specific sequence, using DMM function

Peripheral I/O registers that requires a specific sequence cannot be written with the DMM function.

(6) Flash self programming

If a space where the debug monitor program is allocated is rewritten by flash self programming, the
debugger can no longer operate normally.
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V850E/IG4, V850E/IH4 CHAPTER 26 ELECTRICAL SPECIFICATIONS

26.1.9 Characteristics of A/D converter 2

(Ta =-40 to +85°C, Vbpo = Vbp1 = Vpop2=1.35t0 1.65 V,

EVopo = EVbp1 = EVbb2 = AVpbpo = AVbp1 = AVob2 =4.0t0 5.5V,

Vsso = Vss1 = Vss2 = EVsso = EVss1 = EVss2 = AVsso = AVss1 = AVss2 = 0 V, CL = 50 pF)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution 10 10 10 bit
Overall error™" +4.0 LSB
Conversion time tconv 3.00 10.00 us
Zero scale error'™" +4.0 LSB
Full-scale error**’ +4.0 LSB
Integral linearity error*>®’ +4.0 LSB
Differential linearity error"*’ +2.0 LSB
Analog reference voltage AVRer 4.0 5.5 \
Analog input voltage Vian AVss AVop \Y
AVop supply current Alop During operation 3.5 7 mA

Albps In STOP mode"*°? 1 10 LA

Notes 1. Excludes quantization error (0.5 LSB).
2. Stop A/D converter 2 (AD2MO0.AD2CE bit = 0) before setting STOP mode.

Remark LSB: Least Significant Bit
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