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V850E/IG4, V850E/IH4 CHAPTER 3 CPU FUNCTION

3.4 Address Space

3.41 CPU address space

The CPU of the V850E/IG4 and V850E/IH4 has 32-bit architecture and supports up to 4 GB of linear address
space (data space) during operand addressing (data access). Also, in instruction address addressing, a maximum
of 64 MB of linear address space (program space) is supported.

Figure 3-2 shows the CPU address space.

Figure 3-2. CPU Address Space

CPU address space

FFFFFFFFH
it Pt Data area
(4 GB linear)
04000000H
03FFFFFFH
Program area
(64 MB linear)
00000000H
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V850E/IG4, V850E/IH4 CHAPTER 5 CLOCK GENERATOR

5.5.2 Operation timing

(1) Power on (power-on reset)

<1>

<2>

<3>

<4>

EVppNote _I

RESET (input) <1>

Fixed oscillation stabilization PLL lockup time
time of clock from oscillator 1.311 ms
1.311 ms (at 12.5 MHz) (at 12.5 MHz)

<3>

OST counter 00H (initialized) XOXOXOOOOOO X 0oH
PLL output clock <2> I EIIII (LHECORDULCFERORRULAEEEEERRR

PLL output stabilized

Internal reset signal [

< UL UiyUvvvivurivvivyUuvvuuuuue
Oscillation stabilization time | .
fcpu ‘ —l I—l —l

‘ <4>
fxx/8 of clock-through mode after RESET

The oscillator is activated during the RESET period that follows power application.

Make sure that the low-level width of the RESET signal is “Oscillation stabilization time of the used
resonator — Fixed oscillation stabilization time” or more, taking the oscillation stabilization time into
consideration.

PLL stops during the RESET period and fixed oscillation stabilization time.

When the fixed oscillation stabilization time that elapses after the RESET signal is released expires,
PLL stop is released, and counting the lockup time starts.

PLL is locked when counting of the lockup time is over. The OST counter is initialized to 00H.

When the lockup time expires, the CPU releases the reset signal and operates in the clock-through
mode (fx). The CPU operation clock (fcru) is fxx/8. The PLL mode can be set by software.

Note V850E/IG4: EVopo, EVbb1, EVDD2

V850E/IH4: EVbpo, EVbp1, EVDD2, EVDD3

Cautions 1. The clock generated by the oscillator starts oscillating during the RESET period.

After the RESET signal is released, a specific wait time (fixed oscillation stabilization
time) elapses.

2. To avoid malfunction due to noise, do not change the division ratio of the CPU
operation clock (fcru) by using the PCC register before setting the PLL mode. Before
changing the division ratio, be sure to select the PLL mode.
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V850E/IG4, V850E/IH4 CHAPTER 7 16-BIT TIMER/EVENT COUNTER AB (TAB)

7.6.3 External trigger pulse output mode (TABnMD2 to TABnMDO bits = 010)

In the external trigger pulse output mode, 16-bit timer/event counter AB waits for a trigger when the
TABnCTLO.TABNCE bit is set to 1. When the valid edge of an external trigger input signal (TRGBn) is detected, 16-
bit timer/event counter AB starts counting, and outputs a PWM waveform (up to 3-phase) from the TOBn1 to TOBn3
pins. A PWM waveform with a duty factor of 50% whose half cycle is the set value of the TABnCCRO register + 1
can also be output from the TOBNO pin.

Pulses can also be output by generating a software trigger instead of using the external trigger input.

Figure 7-20. Configuration in External Trigger Pulse Output Mode

TABnCCR1
register
{ T Transfer
z
| .|o Output
CCR1 buffer S controller IO TOBN1 pin
register ( R (RS-FF)
/{% Match signal INTTBnCCH signal
TABNnCCR2
register
U Transfer
CCR2 buffer r—1S Output | :
register ( R controller ©T0Bn2 pin
{} Match signal INTTBnCC2 signal
TABnCCR3
register
Transfer
TRGBn pin O— deEtigteor u |
(external trigger input) R p g Output
CCR3 buffer controller |-=© TOBN3 pin
register R (RS-FF)
Software trigger {}M \ch signal (
generation aich signa INTTBNCC3 signal
‘ ‘ Clear |
Internal count clock —={ Count c
EVTBn pin clock |— ount ) Output )
(external event O Edge [ | selection start [ 16-bit counter | controller | ~© TOBNO pin
count input) control
detector )
Match signal
{ INTTBNnCCO signal
TABNCE bit CCRO buffer register
{F Transfer
TABNCCRO register

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

Figure 7-22. Setting of Registers in External Trigger Pulse Output Mode (2/3)

(b) TABn control register 1 (TABnCTL1)

TABnEST TABnEEE TABnMD2 TABnMD1 TABnMDO
TABNCTL1 | 0 ‘ 01 ‘ 01 ‘ 0 ‘ 0 ‘ 0 ‘ 1 ‘ 0 |

0,1,0:
L External trigger pulse
output mode

0: Operate on count

clock selected by

TABNCKSO to TABNCKS?2 bits
1: Count with external

event count input signal

Generate software trigger
when 1 is written

(c) TABnN I/O control register 0 (TABnIOCO0)

TABNOL3 TABnOE3 TABnOL2 TABnOE2 TABnOL1 TABNOE1 TABnOLO TABNOEO
TABnIOCOl 0/1 \ 0/ \ 0 \ 0/ \ 0/ \ 0/ \ 0/ \ 0/ |

0: Disable TOBNO pin output
1: Enable TOBNO pin output

Setting of TOBNO pin output level
while waiting for external trigger

0: Low level

1: High level

0: Disable TOBn1 pin output
1: Enable TOBn1 pin output

Setting of TOBN1 pin output level
while waiting for external trigger
0: Low level
1: High level

0: Disable TOBN2 pin output
1: Enable TOBN2 pin output

Setting of TOBN2 pin output level
while waiting for external trigger
0: Low level
1: High level

0: Disable TOBN3 pin output
1: Enable TOBnN3 pin output

Setting of TOBN3 pin output level
while waiting for external trigger

0: Low level
1: High level
e When TABnOLDb bit =0 e When TABnOLDb bit = 1
16-bit counter —I/I/I/I/ 16-bit counter —I/I/I/I/
TOBnbpinoutput _ — 1T 1 [ L I TOBnbpinoutput —1_ ™ L I 1 I L
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V850E/IG4, V850E/IH4

CHAPTER 8 16-BIT TIMER/EVENT COUNTER T (TMT)

8.4 Registers

(1) TMTn control register 0 (TTnCTLO)
The TTnCTLO register is an 8-bit register that controls the operation of TMTn.
This register can be read or written in 8-bit or 1-bit units.

Reset sets this register to O0H.
The same value can always be written to the TTnCTLO register by software.

After reset: 00H R/W  Address: TTOCTLO FFFFF580H, TT1CTLO FFFFF5COH,
TT2CTLO FFFFF780H, TT3CTLO FFFFF7COH
<7> 5 4 3 2 1
TmeTo [ Tmce| o | o | o 0  |TTnCKS2|TTnCKS1|TTnCKSO|
(n=01t03)
TTnCE TMTn operation control
0 TMTn operation disabled (TMTn reset asynchronouslyN°t)
1 TMTn operation enabled. TMTn operation start
TTnCKS2| TTnCKS1| TTnCKS0 Internal count clock selection
0 0 0 fxx/2
0 0 1 fxx/4
0 1 0 fxx/8
0 1 1 fxx/32
1 0 0 fxx/256
1 0 1 fxx/1024
1 1 0 fxx/2048
1 1 1 fxx/4096

counter is reset.

Remark fxx: Peripheral clock

Cautions 1. Set the TTnCKS2 to TTnCKSO bits when the TTnCE bit = 0.
When the value of the TTnCE bit is changed from 0 to 1, the TTnCKS2 to TTnCKSO0 bits can
be set simultaneously.

2. Be sure to set bits 3 to 6 to “0”.

Note The TTnOPTO.TTnOVF bit and the 16-bit counter are reset simultaneously. Moreover, timer outputs
(TOTNO and TOTn1 pins) are reset to the TTnlOCO register set status at the same time as the 16-bit

RO1UHO0307EJ0300 Rev.3.00
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V850E/IG4, V850E/IH4 CHAPTER 8 16-BIT TIMER/EVENT COUNTER T (TMT)

When the TTnCE bit is set to 1, the value of the 16-bit counter is cleared from FFFFH to 0000H. The counter
counts each time the valid edge of external event count input is detected. Additionally, the set value of the
TTnCCRO register is transferred to the CCRO buffer register.

When the count value of the 16-bit counter matches the value of the CCRO buffer register, the 16-bit counter is
cleared to 0000H, and a compare match interrupt request signal (INTTTEQCnO) is generated.

The INTTTEQCNO signal is generated each time the valid edge of the external event count input has been
detected “value set to TTnCCRO register + 1” times.

Figure 8-17. Register Setting for Operation in External Event Count Mode (1/2)

(a) TMTn control register 0 (TTnCTLO)

TTnCE TTnCKS2 TTnCKS1 TTnCKSO
TTnCTLO | 01 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 |

‘ 0: Stop counting
1: Enable counting

(b) TMTn control register 1 (TTnCTL1)

TThEST TTnEEE TTAMD3 TTnMD2 TTAMD1 TTnMDO
TTnCTL1|O‘0‘O‘O‘O‘O‘O‘1|

0,0,0, 1:
External event count mode

(c) TMTn I/O control register 2 (TTnlOC2)

TTnEES1 TTnEESO TTnETS1 TTnETSO
TTnIOCZlO‘O‘O‘0‘0/1‘0/1‘0‘0|

L

Select valid edge
of external event
count inputhete

Note TMTO, TMT1: EVTTm pin
TMT2, TMT3: TITKO pin

(d) TMTn counter read buffer register (TTNCNT)
The count value of the 16-bit counter can be read by reading the TTnCNT register.

(e) TMTn capture/compare register 0 (TTnCCRO)
If the TTNCCRO register is set to Do, the count is cleared when the number of external events has
reached (Do + 1) and the compare match interrupt request signal (INTTTEQCnO) is generated.
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V850E/IG4, V850E/IH4

CHAPTER 8 16-BIT TIMER/EVENT COUNTER T (TMT)

Figure 8-65. Encoder Compare Mode Operation Processing

Remark m=0, 1

TENCm1 detected?

Valid edge of TENCmO,

Which count operation?

Count up

Count value matches
CCRO register value?

Count down

Count value matches
CCRT1 register value?

and started.

16-bit counter cleared

INTTTEQCMO signal generated.

16-bit counter cleared
and started.
INTTTEQCm1 signal generated.

TTmLDE = 1?
(TTMCTL2)

TTmCCRO set value
transferred to 16-bit counter.
INTTTEQCmO signal generated.

(TTmIOCS3)

pins detected?

TTmsmo

Clear level condition o
TENCmO, TENCm1, and TECRm

No

No
TECRm edge detected?

and started.

16-bit counter cleared

16-bit counter cleared
and started.
INTTIECm signal generated.

®

R0O1UHO0307EJ0300 Rev.3.00

Sep 30, 2011

Page 543 of 1192

RENESAS




V850E/1G4, V850E/IH4 CHAPTER 10 MOTOR CONTROL FUNCTION

Figure 10-24. Example of Rewriting TABNCCR1 to TABNCCR3 Registers (Rewriting Before Match Occurs)

(a)
If the TABNCCRm register is rewritten before its value matches the value of the 16-bit counter, the register value
will match the value of the 16-bit counter after the register has been rewritten. Consequently, the new register
value is immediately reflected.

16-bit
counter
TABNCCRm
register
CCRm buffer
register
TOBNnTm

pin output

(b)
If a value less than the value of the 16-bit counter (greater if the counter is counting down) is written to the
TABNnCCRm register, the output waveform is as follows because the register value does not match the counter

value.

16-bit i r r r
counter

TABnCCRm
register X

CCRm buffer -
register :) ! X r
TOBnTm
pin output

If the register value does not match the counter value, the TOBnTm pin output does not change. Even if the
value of the 16-bit counter does not match the value of the TABhCCRm register, the TOBnTm pin output always
changes to the high level if the crest interrupt occurs and to the low level if the valley interrupt occurs.

This is a function provided for 0% output and 100% output.

For details, see 10.4.2 (2) PWM output of 0%/100%.

Remarks 1. i, r, k = Set values of TABnCCRm register
2. n=0,1,m=11t03
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V850E/1G4, V850E/IH4 CHAPTER 10 MOTOR CONTROL FUNCTION

(c) Rewriting TABnCCRm register

Figure 10-30. Example of Rewriting TABnCCRm Register

16-bit - T
counter /'/\ / \
Transfer ™
timing

TABnCCRm
register

CCRm buffer -
register Qooor ! & k r
TOBNnTm
pin output

INTTBNCCm
signal

<1> <2> <1> <2>

Rewriting during period <1> (rewriting during counting up)
Because the TABnCCRm register value is transferred at the transfer timing of the crest (match between the
16-bit counter value and TABnCCRO register value), an asymmetrical triangular wave is output.

Rewriting during period <2> (rewriting during counting down)
Because the TABnCCRm register value is transferred at the transfer timing of the valley (match between the

16-bit counter value and 0001H), a symmetrical triangular wave is output.

Remark m=1t03

(d) Transferring TABNOPT1 register value
Do not set the TABnOPT1.TABnID4 to TABnOPT1.TABNIDO bits to other than 00000. When using the
interrupt culling function, rewrite the TABnOPT1 register in the intermittent batch rewrite mode (transfer
culling mode).
For details of rewriting the TABnOPT1 register, see 10.4.3 Interrupt culling function.
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V850E/IG4, V850E/IH4 CHAPTER 12 A/D CONVERTERS 0 AND 1

(2) Operation of multiple channel conversion
The signals of two or more analog input pins specified by the ADnCHEN register are sequentially converted,
starting from the pin with the lowest number, using a signal specified by the ADnTSEL.ADnTRGSEL11 and
ADNnTSEL.ADNnTRGSEL10 bits as a trigger. The result of conversion is stored in the ADnCRKk register
corresponding to the analog input pin.
When conversion of the signals of all the specified analog input pins is completed, an A/Dn conversion end
interrupt request signal (INTADn) is generated. After completion of conversion, the A/D converter waits for
the trigger with the ADnSCM.ADNCE bit remaining set to 1.
This operation is suitable for an application where two or more analog input signals should be monitored
when the trigger is generated.

Analog Input Pin A/D Conversion Result Register
ANInk"** ADNCRk

. Note :
ANInk ADnCRk

Note Two or more can be specified by the ADnCHEN register.
However, A/D conversion is sequentially executed starting from the pin with the lowest number.

Remark A/D converter 0: n=0
k=0t03,5t07
A/D converter 1: n =1
V850E/IG4: k=0t02,5t07
V850E/IH4: k=0t03,5t0 7

Figure 12-19. Example of Multiple Channel Conversion Operation (Hardware Trigger Mode): A/D Converter 0

Trigger specified by

ADOTSEL.ADOTRGSEL11 and O——— ANI00 ADOCRO
ADOTSEL.ADOTRGSEL10 bits ANIOA ADOCR1
A/D converter 0
ANI02 O ADOCR2
ANIO3 ADOCR3
(1) ADOCE bit = 1 (enable) (7) Signal of ANIO3 pin is A/D-converted

)
(2) Trigger specified by ADOTSEL.ADOTRGSEL11 (8) Conversion result is stored in ADOCR3 register
and ADOTSEL.ADOTRGSEL10 bits is generated (9) ADOSCM.ADOCS bit = 0

(3) Signal of ANIOO pin is A/D-converted (10) INTADO interrupt request signal is generated
(4) Conversion result is stored in ADOCRO register (11) Returns to (3) when the next trigger is input
(5) Signal of ANIO1 pin is A/D-converted (12) Set ADOCE bit to 0 to end (stop)

(6) Conversion result is stored in ADOCR1 register

Remark This is an operation example when the
ADOSCM.ADOPLM, ADOTRG1, and ADOTRGO bits = 001,
ADOCTLO0.ADOMD1 and ADOCTL0.ADOMDO bits = 00, and
ADOCHEN register = 000BH.
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V850E/IG4, V850E/IH4 CHAPTER 12 A/D CONVERTERS 0 AND 1

12.6 Cautions

12.6.1 Stopping conversion operation

The ongoing conversion operation is stopped when 0 is written to the ADnSCM.ADNnCE bit. At this time, the
conversion result in the A/Dn conversion result register m (ADnCRm) and A/Dn conversion result extension register
a (ADnECRa) is undefined. Therefore, read the A/D conversion result after A/D conversion has been completed
(after the A/Dn conversion end interrupt request signal (INTADn) has been issued), and then write 0 to the ADnCE
bit as necessary.

Note that the ADnCE bit is not cleared to 0 in all the modes even after the INTADn signal is generated.

Remark n=0, 1
m=0to 15

12.6.2 Interval of trigger during conversion operation in hardware trigger mode, conversion channel
specification mode, and extension buffer mode
Inputting a trigger during conversion operation is ignored in the hardware trigger mode, conversion channel
specification mode, and extension buffer mode. Therefore, the interval of the trigger (input time) in the hardware
trigger mode, conversion channel specification mode, and extension buffer mode must be longer than the A/D
conversion time specified by the ADnCTC.ADnFR3 to ADnCTC.ADnFRO bits (see Table 12-2 Number of A/D
Conversion Clocks and A/D Conversion Time).

Remark n=0,1

12.6.3 Writing to ADnSCM register

(1) Restarting A/D conversion
To restart A/D conversion, write the same value to the ADnSCM register. To change the ADnPLM,
ADNnTRG1, and ADnTRGO bits, be sure to set the ADnCE bit to 0.

(2) Contention between end of A/D conversion and writing to ADnSCM register
If completion of A/D conversion contends with writing to the ADnSCM register during A/D conversion
operation, the conversion result is correctly stored in the ADnCRm and ADnECRa registers, if the A/Dn
conversion end interrupt request signal (INTADn) is generated. If the INTADn signal is not generated, the
A/D conversion operation is aborted. Therefore, the previous conversion result is held by the ADnCRm and
ADnECRa registers.

(8) Successive writing to ADnSCM register
To successively write the ADnSCM register when the conversion operation is enabled (ADnCE bit = 1), be
sure to wait for time of at least 5 base clocks (fabo1).
The ADnSCM register can be successively written when the ADnCE bit is set to 1 after the ADnSCM register
is written while the ADnCE bit = 0.

Remark n=0,1
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V850E/IG4, V850E/IH4 CHAPTER 17 I’C BUS

17.6 I°C Bus Definitions and Control Methods

The following section describes the I°C bus’s serial data communication format and the status generated by the

I’C bus. The transfer timing for the “start condition”, “address”, “transfer direction specification”, “data”, and “stop
condition” generated via the I°C bus’s serial data bus is shown below.

Figure 17-5. I’C Bus’s Serial Data Transfer Timing

Start Address R/W ACK Data ACK Data ACK  Stop
condition condition

The master device generates the start condition, slave address, and stop condition.
ACK can be generated by either the master or slave device (normally, it is generated by the device that receives 8-

bit data).
The serial clock (SCL) is continuously output by the master device. However, in the slave device, the SCLs low-

level period can be extended and a wait can be inserted.

17.6.1 Start condition

A start condition is met when the SCL pin is at high level and the SDA pin changes from high level to low level.
The start conditions for the SCL pin and SDA pin are generated when the master device starts a serial transfer to
the slave device. Start conditions can be detected when the device is used as a slave.

Figure 17-6. Start Conditions

SCL

SDA

A start condition is generated when the IICC0.STTO bit is set to 1 after a stop condition has been detected
(1ICS0.SPDO bit = 1). When a start condition is detected, [ICS0.STDO bit is set to 1.
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V850E/IG4, V850E/IH4 CHAPTER 17 I’C BUS

17.6.5 Stop condition
When the SCL pin is at high level, changing the SDA pin from low level to high level generates a stop condition.
A stop condition is generated when serial transfer from the master device to the slave device has been
completed. Stop conditions can be detected when the device is used as a slave.

Figure 17-10. Stop Condition

SCL

SDA

A stop condition is generated when the [ICCO.SPTO bit is set to 1. When the stop condition is detected, the
IICS0.SPDO bit is set to 1 and the interrupt request signal (INTIIC) is generated when the 1ICC0.SPIEO bit is set to 1.
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V850E/IG4, V850E/IH4 CHAPTER 17 I’C BUS

Figure 17-22. Example of Slave to Master Communication
(When 8-Clock — 9-Clock Wait for Master and 9-Clock Wait for Slave Are Selected) (3/3)

(c) Stop condition

|Processmg by master device | 1ICO « address

lico | ICO < FFH Note 1 |
AckDo | '\ \

STDO \

SPDO
WTIMO [
ACKEO |

[ ]

MSTS0 L]

STTO / [1

SPTO / A1 \\ /
i Foes NN

- i ﬂ\m\\/
TRCo  Receive \ \ (when SPIEO= 1)

1

SCL
SDA NACK AD6
Stop Start
- - condition condition
Processing by slave device ]
lICo |/IICO < FFH Note 2 | ICO <~ FFH Note 1
I I
ACKDO
STDO /
SPDO /
WTIMO H
ACKEOQ H
MSTS0 L
STTO L {
SPTO L
WRELO \ [ |Notes 1,3
INTIIC \|_| [
(when SPIEO = 1)
TRCO  Transmit Note 3 Receive

Notes 1. To cancel master wait, write FFH to 1ICO or set WRELO.
2. Cancel waits during slave transmission by writing data to 1ICO, not by setting WRELO.
3. TRCO is cleared if waits during slave transmission are canceled by setting WRELO.
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V850E/IG4, V850E/IH4 CHAPTER 19 INTERRUPT SERVICING/EXCEPTION PROCESSING FUNCTION

19.9 Periods in Which CPU Does Not Acknowledge Interrupts

An interrupt is acknowledged by the CPU while an instruction is being executed. However, no interrupt will be
acknowledged between an interrupt request non-sample instruction and the next instruction (the interrupt is held
pending).

The interrupt request non-sample instructions are as follows.

El instruction

Dl instruction

LDSR reg2, 0x5 instruction (for PSW)

Store instruction for the command register (PRCMD).

Store instructions or bit manipulation instructions excluding tst1 instruction for the following registers.

¢ Interrupt-related registers:
Interrupt control register (xxICn) and interrupt mask registers 0 to 6 (IMRO to IMR6)
e Power save control register (PSC)

Remark xx: Identification name of each peripheral unit (see Table 19-2)
n: Peripheral unit number (see Table 19-2)

19.10 Caution
Note that if a port is set to external interrupt input (INTPOO to INTP19, INTADTO, and INTADT1), the

timer/counter-related interrupt, serial interface-related interrupt, and A/D converter-related interrupt, which are
alternate functions, do not occur.
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V850E/IG4, VB50E/IH4 CHAPTER 20 STANDBY FUNCTION

(2) Releasing HALT mode by RESET pin input or by WDTRES, LVIRES, or POCRES signal generation
The same operation as the normal reset operation is performed.

Table 20-3. Operation Status in HALT Mode

Setting of HALT Mode Operation Status
ltem
Clock generator, PLL Operates
System clock (fxx) Supply
CPU Stops operation
DMA Operable
Interrupt controller Operable
Timer TAAO to TAA2 Operable
TABO, TAB1 Operable
TMTO to TMT3 Operable
TMMO to TMM3 Operable
Watchdog timer Operable
Serial interface CSIFO0 to CSIF2 Operable
UARTAO to UARTA2 | Operable
UARTB Operable
I’'C Operable
A/D converters 0 to 2 Operable
Clock monitor Operable
Low-voltage detector Operable
Power-on-clear circuit Operable
Port function Retains status before HALT mode was set.
Internal data The CPU registers, statuses, data, and all other internal data such as the contents of
the internal RAM are retained as they were before the HALT mode was set.
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V850E/IG4, V850E/IH4 CHAPTER 22 LOW-VOLTAGE DETECTOR

CHAPTER 22 LOW-VOLTAGE DETECTOR

22.1 Functions

The low-voltage detector (LVI) has the following functions.

e Compares the supply voltage (V850E/IG4: EVboo, EVop1, EVpp2, VB50E/IH4: FVbbp) and detection voltage (Vivi)
and generates an interrupt request signal (INTLVIL, INTLVIH) or internal reset signal (LVIRES) when the supply
voltage drops below the detection voltage.

e The level of the supply voltage to be detected can be changed by software (in two steps).

¢ An interrupt request signal (INTLVIL, INTLVIH) or internal reset signal (LVIRES) can be selected.

e Can operate in STOP mode.

e Operation can be stopped by software.

If the low-voltage detector is used to generate a reset signal, the RESF.LVIRF bit is set to 1 when the reset signal
is generated. For details of RESF register, see CHAPTER 21 RESET FUNCTIONS.
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V850E/IG4, V850E/IH4 CHAPTER 24 ON-CHIP DEBUG FUNCTION

e Port registers when CSIFO is used
When CSIFO is used, port registers are set to make the SIFO, SOFO, 'SCKFO, and HS (P44) pins valid by
the debug monitor program. Do not change the following register settings with the user program during
debugging. (The same value can be overwritten.)

(a) SIF0, SOF0, and SCKFO settings
1 0
Prcesa [ o | o | o | o | o | o | o | o |
3
Prca | o | o | o | o | x | o | o | o |
4 3 2 1 0
PMca | o0 | | I |
(b) HS (P44 pin) settings
3 2 1
PMc4 | o | | | I
3 1 0
Pma | o [ o | o [ o | x| x| x| x|
5 4 3 2 1 0
P4 | 0 ‘ Note ‘ X X X X |
Note Writing to this bit is prohibited.
The values corresponding to the HS pin are changed by the monitor program according to the
debugger status. To perform port register settings in 8-bit units, the user program can usually
use read-modify-write. If an interrupt for debugging occurs before writing, however, an
unexpected operation may be performed.
Remark x:0or1
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V850E/IG4, V850E/IH4 CHAPTER 26 ELECTRICAL SPECIFICATIONS

(b) Internal RESET (recommended conditions)

5V
BBV - N
FVob
tRER 5V trFer
i AE— 4 N_______°
EVbbo, EVop1, EVopz, EVbp3 3.5 Vi E
tRVR 1.5V trvE
135V A ) p—— .
Vbbo, Vbb1, Vbb2, VDD3 f E
tRAR 5V trAF
35V/L ) p——
AVbpo, AVbb1, AVDD2 f E
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V850E/IG4, V850E/IH4

APPENDIX C

INSTRUCTION SET LIST

(3/6)
Mnemonic Operand Opcode Operation Execution Flags
Clock
i|r| 1 [CY|OV|S | Z |SAT|
LD.H disp16[reg1],reg2 | rrrrr111001RRRRR | adr«—GR[reg1]+sign-extend(disp16) 1] 1 |Note
ddddddddddddddd0 | GR[reg2]«sign-extend(Load-memory(adr,Halfword)) 1
Note 8
LDSR reg2,reglD rrrrr111111RRRRR | SR[reglDl«GR[reg2] OtherthanregID=PSW | 1 [ 1 [ 1
0000000000100000 reglD = PSW 111 <l x| x| x
Note 12
LD.HU disp16[regi],reg2 |rrrrr111111RRRRR | adr<GR[reg1]+sign-extend(disp16) 11 1 |Note
ddddddddddddddd1 | GR[reg2]«—zero-extend(Load-memory(adr,Halfword) 1
Note 8
LD.W disp16[reg1],reg2 | rrrrr111001RRRRR | adr«—GR[reg1]+sign-extend(disp16) 1] 1 |Note
ddddddddddddddd1 | GR[reg2]«-Load-memory(adr,Word) 1
Note 8
MOV regil,reg2 rrrrr000000RRRRR | GR[reg2]«-GRJreg1] 1111
imm5,reg2 rrrrr010000iiiii | GR[reg2]«sign-extend(immb) 1111
imm32,reg1 00000110001RRRRR | GR[reg1]«-imm32 2122
Piddiiiiiiiiiiii
fFrrrrrrrererern
MOVEA imm16,reg1,reg2 rrrrr1 10001 RRRRR | GRreg2]«GR[reg1]+sign-extend(imm16) 1111
Piddiiiiiiiiiiii
MOVHI imm16,regi,reg2 | rrrrr110010RRRRR | GR[reg2]«-GR[reg1]+(imm16 Il 0'°) 1111
piiiiiiiiiiiiiii
MUL™** | reg1,reg2,reg3 rrrrr111111RRRRR | GR[regd] Il GR[reg2]«GR[reg2]xGR[reg1] 1122
wwwww01000100000 et
imm9,reg2,reg3 rrrrr111111i0i0iii | GR[reg3] Il GR[reg2]«-GR[reg2]xsign-extend(imm9) 11212
wwwww01001111100 Noetd
Note 13
MULH reg1,reg2 rrrrr000111RRRRR | GR[reg2]«-GR[reg2]** *xGR[reg1]""*® 1112
imm5,reg2 rrrrr010111iiiii | GR[reg2l«GR[reg2]"* *xsign-extend(imm5) 1112
MULHI imm16,regi,reg2 | rrrrr110111RRRRR | GR[reg2]«-GR[reg1]""**ximm16 1112
Pidiiiiiiiiiiiii
MULU"™"* | reg1,reg2,reg3 rrrrr111111RRRRR | GRIreg3] Il GR[reg2]«GR[reg2]xGRIreg1] 1122
wwwww01000100010 e
imm9,reg2,reg3 rrrrr111111i0i0iii | GR[reg3] Il GR[reg2]«—GR[reg2]xzero-extend(imm9) 1122
wwwwwO01001I11110 e
Note 13
NOP 0000000000000000 | Pass at least one clock cycle doing nothing. 10111
NOT regl,reg2 rrrrr000001RRRRR | GR[reg2]«NOT(GR[reg1]) 11111 0| x| x
NOT1 bit#3,disp16[reg1] | 01bbb111110RRRRR | adr«~GR[reg1]+sign-extend(disp16) 313|838 x
dddddddddddddddd | Z flag«—Not(Load-memory-bit(adr,bit#3)) Note 3| Note 3| Note 3
Store-memory-bit(adr,bit#3,Z flag)
reg2,[reg1] rrrrr111111RRRRR | adr«GR[reg1] 31383 x
0000000011100010 | Z flag«—Not(Load-memory-bit(adr,reg2)) Note 3{Note 3|Note:
Store-memory-bit(adr,reg2,Z flag)
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