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V850E/IG4, V850E/IH4 R01UH0307EJ0300
RENESAS MCU Rev.3.00
Sep 30, 2011

CHAPTER 1 INTRODUCTION

The V850E/IG4 and V850E/IH4 are products of the Renesas Electronics V850 single-chip microcontrollers. This
chapter gives an outline of the V850E/IG4 and V850E/IH4.

1.1 Overview

The V850E/IG4 and V850E/IH4 are 32-bit single-chip microcontrollers that use the V850E1 CPU core and
incorporate ROM/RAM and various peripheral functions such as DMA controller, timer/counter, watchdog timer,
serial interfaces, A/D converter, and on-chip debug function.

In addition to high real-time response characteristics and 1-clock-pitch basic instructions, the V850E/IG4 and
V850E/IH4 feature instructions such as multiply instructions realized by a hardware multiplier, saturated operation
instructions, and bit manipulation instructions, as optimum instructions for digital servo control applications.
Moreover, as a real-time control system, the V850E/IG4 and V850E/IH4 enable an extremely high cost-performance
for applications such as motor inverter control.

Table 1-1 lists the V850E/IG4 and V850E/IH4 products.

Table 1-1. V850E/IG4, V850E/IH4 Product List

Function Package ROM RAM Size | Operating | Maskable Interrupt Non-

Part Number Type Size Fr(el\j:i?)cy External | Internal l\lllnizl::zte
V850E/IG4 | 4PD70F3913 | 100GC/100GF Flash |256 KB |24 KB 100 MHz 22 81 1

4PD70F3914 memory | 384 kB

uPD70F3915 480 KB
V850E/IH4 | uPD70F3916 | 128GF 256 KB

uPD70F3917 384 KB

4PD70F3918 480 KB

Remark 100GC (V850E/IG4): 100-pin plastic LQFP (fine pitch) (14 x 14)
100GF (V850E/IG4): 100-pin plastic LQFP (14 x 20)
128GF (V850E/IH4): 128-pin plastic LQFP (fine pitch) (14 x 20)
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V850E/IG4, V850E/IH4

CHAPTER 4 PORT FUNCTIONS

(f) Settings of alternate functions of port 4

PFC43 Specification of Alternate Function of P43 Pin
0 INTP13 input
1 TOA11 output
PFCE42 Specification of Alternate Function of P42 Pin
0 SCKFO input/output
1 TOA10 output
PFC41 Specification of Alternate Function of P41 Pin
0 SOFO0 output
1 TXDAO output
PFCE40 PFC40 Specification of Alternate Function of P40 Pin
0 0 SIFO input
0 1 RXDAO input
1 0 Setting prohibited
1 1 TOAOO output

(g) Pull-up resistor option register 4 (PU4)

After reset: 00H

R/W Address: FFFFFC48H

5 4 3 2 1 0
Pus | o o | o | pusa | puss | pusz | pust | Puso |
PU4n Control of on-chip pull-up resistor connection
0 Do not connect

Connecthete

Note An on-chip pull-up resistor can be connected only when the pins are in input mode in the port mode or
when the pins function as input pins in the alternate-function mode (including the SCKFO pin in the slave
mode). An on-chip pull-up resistor cannot be connected when the pins are in output mode.

Remark n=0to4
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V850E/IG4, V850E/IH4 CHAPTER 5 CLOCK GENERATOR

(3) When releasing STOP mode by interrupt request

<1>

<2>

<3>

<4>

<5>

<6>

<3>

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)

EVooNete H
<1> <2>
STOP mode released
STOP status In STOP mode

OST counter 00H (initialized) XOXOOOOOOCOK X o0H
PLL output clock |]]|]]]] <4> I ,IIII (LHECORDULCFERORRULAEEEEERRR

PLL output stabilized

X1 U M UyUUvvUvvyuvUuvvuue
e L M

After exiting STOP mode,
clock supply resumes in the status
before STOP mode was set

<5> <6>

When the STOP mode is set, both the oscillator and PLL stop.

At this time, PLL is stopped in the STOP mode. The OST counter is initialized.

When the STOP mode is released, the oscillator is activated and the OST counter starts counting the
oscillation stabilization time. At this time, PLL remains stopped.

When a fixed oscillation stabilization time (1.311 ms) has elapsed, PLL starts operating. The clock
generated by the oscillator must be stabilized before PLL starts operating. The actual oscillation
stabilization time is “fixed oscillation stabilization time”. Take this into consideration when setting a
value to the OSTS register.

After a fixed oscillation stabilization time (1.311 ms) has elapsed, the lockup wait time starts. The
remaining count time of the OST counter is the lockup wait time.

When the lockup time of PLL is over, clock supply to the internal circuitry resumes in the status before
the STOP mode was set.

The operation to be performed when the STOP mode is released by a reset signal (FSET pin input,
reset signal (LVIRES) generation by the low-voltage detector (LVI), reset signal (POCRES)
generation by the power-on-clear circuit (POC)) is the same as that in (1) Power on (power-on
reset) and (2) Reset input with power on.

Note VB850E/IG4: EVbpo, EVbb1, EVbD2

V850E/IH4: EVbpo, EVbp1, EVDD2, EVDD3

R0O1UHO0307EJ0300 Rev.3.00

Sep 30, 2011

:{ENESAS Page 189 of 1192




V850E/IG4, V850E/IH4

CHAPTER 6 16-BIT TIMER/EVENT COUNTER AA (TAA)

Figure 6-23. Configuration of TAA2 in External Trigger Pulse Output Mode

TIA20 pinet®
(external trigger input)

Caution

Edge
detector

Software trigger
generation

Count

TAA2CCRH1 register

clock
selection 1}

—©) TOA21 pin

Count
start —

control

INTTA2CCH1 signal

{ }‘— Transfer

| .| Output
CCR1 buffer register controller
(RS-FF)

{} Match signal | |

‘ ‘ Clear |
16-bit counter | .| Output
controller

TAA2CE bit

—@©) TOA20 pin"°*®

{} Match signal
ﬁ

CCRO buffer register

T

TAA2CCRO register

Transfer

Note Because the external trigger input pin (TIA20) and timer output pin (TOA20) are the same pin,
the two functions cannot be used at the same time.

In the external trigger pulse output mode, select the internal clock as the count clock
(by clearing the TAA2CTL1.TAA2EEE bit to 0).

INTTA2CCO signal
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V850E/IG4, V850E/IH4 CHAPTER 6 16-BIT TIMER/EVENT COUNTER AA (TAA)

Figure 6-35. Register Setting in PWM Output Mode (2/2)

(d) TAA2 1/O control register 2 (TAA210C2)

TAAEEST TAA2EESO TAA2ETST TAA2ETSO
TAA2IOCZ|O‘0‘0‘0‘0/1‘0/1‘0‘O|

Select valid edge
of external event
count input (TIA20 pin).

(e) TAAnN counter read buffer register (TAANCNT)
The value of the 16-bit counter can be read by reading the TAANCNT register.

(f) TAAnN capture/compare registers 0 and 1 (TAAnNCCRO0 and TAAnNCCR1)
If Do is set to the TAANCCRO register and D1 to the TAANCCR1 register, the cycle and active level of
the PWM waveform are as follows.

Cycle = (Do + 1) x Count clock cycle
Active level width = D1 x Count clock cycle

Remarks 1. TAA2 I/O control register 1 (TAA2I0OC1) and TAAn option register 0 (TAANOPTO) are not
used in the PWM output mode.
2. n=0to2
a=0,1

ROTUH0307EJ0300 Rev.3.00 Page 269 of 1192
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V850E/IG4, V850E/IH4 CHAPTER 8 16-BIT TIMER/EVENT COUNTER T (TMT)

(b)

Batch write

In this mode, data is transferred all at once from the TTnCCRO and TTnCCR1 registers to the CCRO and
CCR1 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
TTnCCR1 register. Whether to enable or disable the next transfer timing is controlled by writing or not
writing to the TTnCCR1 register.

In order for the set value when the TTnCCRO and TTnCCR1 registers are rewritten to become the 16-bit
counter comparison value (in other words, in order for this value to be transferred to the CCR0O and
CCR1 buffer registers), it is necessary to rewrite the TTnCCRO register and then write to the TTnCCR1
register before the 16-bit counter value and the CCRO buffer register value match. Therefore, the values
of the TTnCCRO and TTnCCR1 registers are transferred to the CCR0O and CCR1 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 TTnCCRO register, also write the same value (same
as preset value of the TTnCCR1 register) to the TTnCCR1 register.

Remark n=01t03
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V850E/IG4, V850E/IH4 CHAPTER 8 16-BIT TIMER/EVENT COUNTER T (TMT)

Figure 8-25. Setting of Registers in External Trigger Pulse Output Mode (1/2)

(a) TMTn control register 0 (TTnTLO)

TTnCE TTnCKS2 TTnCKS1 TTnCKSO
TTnCTLO|0/1‘O‘O‘0‘0‘0/1‘0/1‘0/1'

Select count clockN°t

0: Stop counting
1: Enable counting

Note The setting is invalid when the TTnCTL1.TTnEEE bit = 1.

(b) TMTn control register 1 (TTnCTL1)

TTnEST TTnEEE TTnMD3 TTnMD2 TTnMD1 TTnMDO

TI'nCTL1|0‘O/1‘O/1‘0‘O‘O‘1‘0'

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

0: Operate on count
clock selected by
TTnCKSO to TTnCKS2 bits
1: Count with external
event count input signal

Generate software trigger
when 1 is written

(c) TMTn I/O control register 0 (TTnIOCO0)

TTnOL1 TTnOE1 TTnOLO TTnOEO
'I“I'nlOCOl 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0/1 ‘ 01 ‘ 01 ‘ 0/1Note

0: Disable TOTnO pin output
1: Enable TOTnO pin output

Setting of TOTNO pin output level
while waiting for external trigger
0: Low level

1: High level

0: Disable TOTn1 pin output
1: Enable TOTn1 pin output

Setting of TOTn1 pin output level
while waiting for external trigger

0: Low level
1: High level
e When TTnOL1 bit=0 e When TTnOL1 bit = 1
16-bit counter —I/I/I/I/ 16-bit counter —I/I/I/I/
TOTni1 pinoutput _ [ 1™ LTI L I TOTni1 pinoutput —1__ ™ 1T LT L __

Note Set this bit to 0 when not using the TOTnO pin in the external trigger pulse output mode.
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V850E/IG4, V850E/IH4 CHAPTER 8 16-BIT TIMER/EVENT COUNTER T (TMT)

To output a 100% waveform, set a value of (set value of TTnCCRO register + 1) to the TTnCCR1 register.
If the set value of the TTnCCRO register is FFFFH, 100% output cannot be produced.

Count clock ||||||||||||||||||
16-bit counter  FFFF |[X 0000 ::XDO—1X Do 0000X0001x ::XDD—1X Do 0000*

(( ((
) )

TTnCE bit |
External trigger inputNet1 _|

{ {
It It
)] )]

TTnCCRO register Do Do Do
! !
)] )]

TTnCCR1 register Do +1 B Do +1 ) Do + 1
)] )]

Note 2 Note 2
INTTTEQCNO signal

INTTTEQCn1 signal

TOTn1 pin output

Notes 1. TMTO and TMT1: EVTTm pin input
TMT2 and TMT3: TITkO pin input
2. The timing is actually delayed by one operating clock (fxx).

Remark n=01t03
m=0,1
k=2,3
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V850E/IG4, V850E/IH4

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

8.6.8 Triangular-wave PWM output mode (TTnMD3 to TTnMDO bits = 0111)
In the triangular-wave PWM output mode, a triangular-wave PWM waveform is output from the TOTn1 pin when
the TTnCTLO.TTnCE bit is set to 1.
An inverted PWM waveform is output from the TOTnO pin when the count value of the 16-bit counter matches the
value of the CCRO buffer register and when the 16-bit counter is set to 0000H.

Figure 8-49. Configuration of TMTO and TMT1 in Triangular-Wave PWM Output Mode

Internal count clock—=

EVTTm pin O——
(external event
count input)

Edge
detector™°te

—

Remark m=01t0o 3

TTmCCR1 register

L

CCRH1 buffer register

{} Match signal

Transfer

=]

Output
controller
(RS-FF)

O TOTm1 pin

i

‘ ‘ Clear |

16-bit counter

{} Match signal

Output
controller

i

Count
clock
selection Count
start 1
control
TTmCE bit

CCRO buffer register

i

TTmCCRO register

Note Set by the TTmIOC2.TTMEES1 and TTmIOC2.TTmEESO bits.

Transfer

INTTTEQCm1 signal

—=© TOTmO pin

INTTTEQCmO signal
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V850E/IG4, V850E/IH4 CHAPTER 8 16-BIT TIMER/EVENT COUNTER T (TMT)

When the 16-bit counter starts operating (TTmCE bit = 0 — 1), the set value of the TTmTCW register is
transferred to the counter and the 16-bit counter starts operating.

When the count value of the counter matches the value of the CCRO buffer register, the compare match
interrupt request signal (INTTTEQCmO) is generated. Because the TTmECMO bit = 1, the 16-bit counter
is cleared to 0000H if the next count operation is counting up.

When the count value of the 16-bit counter matches the value of the CCR1 buffer register, the compare
match interrupt request signal (INTTTEQCm1) is generated. Because the TTmECM1 bit = 0, the 16-bit
counter is not cleared to 0000H when its value matches that of the CCR1 buffer register.

When the TTmLDE bit = 1 and TTmECMO bit = 1, the counter can operate in a range from 0000H to the
set value of the TTmCCRO register.

R0O1UHO0307EJ0300 Rev.3.00
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V850E/IG4, V850E/IH4 CHAPTER 12 A/D CONVERTERS 0 AND 1

12.4.6 Operation of multiple channel conversion

The signals of two or more analog input pins (ANInk) specified by the ADnCHEN register are converted. The
signals are sequentially converted starting from the pin with the lowest number (in the example in Figure 12-13,
ANIOO — ANIO2 — ANIO3). An analog input pin that is not specified is skipped. The result of conversion is stored in
the ADnCRKk register corresponding to the ANInk pin. The ANInk pin and ADnCRk register correspond to each
other on a one-to-one basis. When conversion of the signal of the specified analog input pins is completed, an
A/Dn conversion end interrupt request signal (INTADn) is generated.

After completion of A/D conversion, the conversion operation is stopped in the A/D trigger mode or A/D trigger
polling mode. In the hardware trigger mode, the A/D converter waits for a trigger.

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

ROTUH0307EJ0300 Rev.3.00 Page 677 of 1192
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V850E/IG4, V850E/IH4 CHAPTER 13 A/D CONVERTER 2

Cautions 1.

If there is noise at the analog input pin (ANI2n) and at the A/D converter power supply

voltage pin (AVbb2), that noise may generate an illegal conversion result.

Software processing will be needed to avoid a negative effect on the system from this

illegal conversion resulit.

An example of this software processing is shown below.

o Take the average result of a number of A/D conversions and use that as the A/D
conversion result.

¢ Execute a number of A/D conversions successively and use those results, omitting
any exceptional results that may have been obtained.

¢ If an A/D conversion result that is judged to have generated a system malfunction is
obtained, be sure to recheck the system malfunction before performing malfunction
processing.

Do not apply a voltage outside the AVss2 to AVbbp2 range to the pins that are used as

input pins of A/D converter 2.

R0O1UHO0307EJ0300 Rev.3.00
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V850E/IG4, V850E/IH4

CHAPTER 13 A/D CONVERTER 2

(©)

One-shot select mode

In this mode, the analog input pin (ANI2n) specified by the AD2S register is A/D-converted once. The
conversion result is stored in the AD2CRn register corresponding to the ANI2n pin. The ANI2n pin and the
AD2CRn register correspond one to one, and an A/D2 conversion end interrupt request signal (INTAD2) is
generated each time one A/D conversion ends.

After A/D conversion ends, the conversion operation is stopped.

Remark n=0to 11

Figure 13-6. One-Shot Select Mode Operation Timing
(When AD2M0.AD2MD1 and AD2M0.AD2MDO Bits = 10, AD2S.AD2S3 to AD2S.AD2S0 Bits = 0001)

ANI21 (input) Data 1
N— Data 2
. o Datadi| Tt Data2]| |
ADconversion Nyl (ani)| |
) Data 1 Data 2
AD2CRH1 register (ANI21) (ANI21)
INTAD2 interrupt —| —|
Conversion Conversion Conversion
Software processing start start end
(AD2CE bit (AD2CE bit (AD2CE bit
set (1)) set (1)) clear (0))

ANI20
ANI21
ANI22
ANI23

Analog input pin

ANI210 O
ANI211 O

AD2CRn register

AD2CRoO

AD2CR1

A/D converter 2

AD2CR2

e

AD2CR3

AD2CR10

AD2CR11
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V850E/IG4, V850E/IH4 CHAPTER 16 CLOCKED SERIAL INTERFACE F (CSIF)

16.3 Mode Switching Between CSIF and Other Serial Interface

16.3.1 Mode switching between CSIF0 and UARTAO
In the V850E/IG4 and V850E/IH4, CSIFO and UARTAO share a pin, and these functions cannot be used at the
same time. To use the pin for the CSIFO function, set up the PMC4, PFC4, and PFCE4 registers in advance.
Switching the operation mode between CSIFO and UARTAO, the serial interfaces, is described below.

Caution

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

Figure 16-2. Operation Mode Switch Settings of CSIFO and UARTAO

After reset: 00H R/W Address: FFFFF448H

5 4 3 2 1 0
PMca | o | o | o [ Pmcas | pmcas | Pmca2 | PMCat | PMCao |

After reset: 00H R/W Address: FFFFF468H

6 5 4 3 2 1 0
o | PFcas | o | PFcar | PFCao |

PFca | o

After reset: 00H R/W Address: FFFFF708H

7 6 5 4 3 2 1 0
PFCE4 [ o 0 0 0 0o |PrcEs2| o |PFCE40]|

PMC42 | PFCE42 Operation mode

0 X Port I/O mode

1 0 SCKFO0
PMC4n | PFC4n Operation mode

0 X Port I/O mode

1 0 CSIF0 mode

1 1 UARTAO mode

Remarks 1. n=0, 1
2. x=0or1
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V850E/IG4, V850E/IH4 CHAPTER 16 CLOCKED SERIAL INTERFACE F (CSIF)

16.5.10 Continuous transfer mode (slave mode, transmission mode)

MSB first (CFnCTLO.CFnDIR bit = 0), communication type 1 (CFNCTL1.CFnCKP and CFnCTL1.CFnDAP bits =
00), communication clock (fccLk) = external clock (SCW) (CFnCTL1.CFnCKS2 to CFnCTL1.CFnCKSO bits = 111),
transfer data length = 8 bits (CFnCTL2.CFnCL3 to CFnCTL2.CFnCLO bits = 0000)

(1) Operation flow

o

CFnCTL1 register « 07H
(1), (2), (8) | CFnCTL2 register < 00H
CFnCTLO register « C3H

(4) Write CFnTX register

PR

(4) «:::' SCKFn pininput >
Tt-.._ started?

Sel PR
el

lYes

(5), (8) : Start transmission

- ~
-

.-="INTCFnT interrupt ~*~.._ NO
(6), (9) -, .
--..  generated? .-

~ -

Transmission
ended?

(©)

CFnTSF bit = 0?
(CFnSTR register)

(10)

(11) CFnCTLO « 00H

=

Remarks 1. The broken lines indicate the hardware processing.

2. The numbers in this figure correspond to the processing numbers in (2) Operation timing.
3. n=0to2
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V850E/IG4, V850E/IH4

CHAPTER 17 I’C BUS

Figure 17-19. Slave Operation Flowchart (1)

START

)

Set ports

IICX0 « 0OXH
IICCLO « XXH

SVAO « XXH

Initial settings

Local address setting

IICFO « OXH
Set IICRSVO0

Start condition setting

IICCO « XXH
ACKEO = WTIMO = 1
SPIEO =0, IICE0 = 1

Transfer clock selection

See Table 4-16 Settings When Pins Are Used for Alternate Functions
to set the I°C mode before this function is used.

No
Communication mode

flag=1?

Communication direction
flag=12

Yes

No

Write 11CO

Transmission

Reception

WRELO =1 start

start

No
Communication mode

flag=1?

No
Communication direction
flag=1?

Communication processing

Yes
No
Ready flag=1?
Yes

Clear ready flag

¢—S

No

Communication mode
flag=1?

Communication direction
flag=1?

Yes

Ready flag = 1?

Yes

Read IICO

Clear ready flag
|

Clear communication mode flag
WRELO = 1

RO1UHO0307EJ0300 Rev.3.00
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V850E/IG4, V850E/IH4 CHAPTER 17 I’C BUS

Figure 17-21. Example of Master to Slave Communication
(When 9-Clock Wait Is Selected for Both Master and Slave) (1/3)

(a) Start condition ~ address

| Processing by master device |

lIco | 1ICO « address 1 IICO < data Note 1
' N
ACKDO 4 \ |
stoo | |
SPDO ’
WTIMO  H / /

ACKEO  H

MsTSO | / /
L /
w1 ]

. I
e ]

TRCO

SCL

Transmit

SDA
Start condition

[ Processing by slave device |

lico

ACKDO \‘l /I |
sTDo | |
sppo | /

WTIMO H /

ACKEO H

MSTSO L /

STT0 L

SPTO L

WRELO |_| Note 2
INTIIC \4_\

TRCO L Receive

Notes 1. Cancel waits during master transmission by writing data to [1IC0, not by setting WRELDO.
2. To cancel slave wait, write FFH to [ICO or set WRELO.

R01UHO0307EJ0300 Rev.3.00
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V850E/1G4, V850E/IH4 CHAPTER 18 DMA (DMA CONTROLLER)

(7) Registers that must not be set under certain conditions

The following registers must not be written to when a specific operation is performed. If these registers are
written to, the operation cannot be guaranteed.

Status Register That Must Not Be Set
Stop (ENn/ENnn bit = 0) None
During operation (ENn/ENnn bit = 1) DADCn"™"", DTFRn
During suspension"®** (STPn/STPnn bit = 1) DADCn™*", DTFRn

Notes 1. The same value may be written to the register.
2. Setting the register is prohibited when the operation that was suspended is resumed. The register
can be set when the operation is stopped (ENn/ENnn bit = 0) after the register is written.

Remark n=0to6
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V850E/IG4, V850E/IH4 CHAPTER 24 ON-CHIP DEBUG FUNCTION

24.2.4 Cautions

Q)

@)

®)

(4)

(5)

(6)

If a reset signal is input (from the target system or due to the execution of an internal reset) while the
program is running, the software breaks specified for the on-chip flash memory area will no longer occur.
Use hardware breaks to avoid this problem. The disabled software breaks can be enabled again by
generating a forcible break or a hardware break.

Pin reset during a break is masked and the CPU and peripheral I/O are not reset. If pin reset or internal
reset is generated as soon as the flash memory is rewritten by DMA or read by the RAM monitor function
while the user program is being executed, the CPU and peripheral I/O may not be correctly reset.

In the on-chip debug mode, the DDO pin is forcibly set to the high-level output.

The flash memory of the device used in debugging is rewritten during debugging, so the number of flash
memory rewrites cannot be guaranteed. Therefore, do not use the device used in debugging for a mass
production product.

Because the DDI and DCK pins function alternately as the CSIFO 1/O pins (SIFO, SCKF0), UARTAO input pin
(RXDAO), and TAA output pin (TOA00, TOA10), CSIFO, UARTAO, and TAAO cannot be used while the on-
chip debug function is being used.

When the on-chip debug function is used, the clock generator and PLL continue operating even if the STOP
mode is set.
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e Security ID setting
The ID code must be embedded in the area between 0000070H and 0000079H in Figure 24-7, to prevent
the memory from being read by an unauthorized person. For details, see 24.4 ROM Security Function.

(2) Reset vector
A reset vector includes the jump instruction for the debug monitor program.

[How to secure areas]

It is not necessary to secure this area intentionally. When downloading a program, however, the debugger
rewrites the reset vector in accordance with the following cases. If the rewritten pattern does not match the
following cases, the debugger generates an error (FOc34 when using the ID850QB).

(a) When two nop instructions are placed in succession from address 0

Before rewriting After rewriting

0x0 nop - Jumps to debug monitor program at 0x0
0x2 nop 0x4 Xxxxx

0x4 xxxx

(b) When two OxFFFF are successively placed from address 0 (already erased device)

Before rewriting After rewriting

0x0 OXFFFF — Jumps to debug monitor program at 0x0
0x2 OxFFFF 0x4 xxXX

0x4 xxxx

(c) The jrinstruction is placed at address 0 (when using CA850)
Before rewriting After rewriting
0x0 jrdisp22 — Jumps to debug monitor program at 0x0
0x4 jr disp22 - 4

(d) mov32 and jmp are placed in succession from address 0 (when using IAR compiler ICCV850)

Before rewriting After rewriting
0x0 mov imm32,reg1 — Jumps to debug monitor program at 0x0
0x6 jmp [reg1] 0x4 mov imm32,reg1

Oxa jmp [reg1]

(e) The jump instruction for the debug monitor program is placed at address 0

Before rewriting After rewriting

Jumps to debug monitor program at 0x0 — No change
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