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CHAPTER 1 INTRODUCTION

1.2.3 VB850ES/HG3 (uPD70F3752)

O Minimum instruction execution time: 31.25 ns (operating with main clock (fxx) of 32 MHz)

O General-purpose registers:

O CPU features:

O Memory space:

¢ Internal memory:

O Interrupts and exceptions:

O /O lines:
O Timer function:

O Serial interface:

O A/D converter:

O DMA controller:

O DCU (debug control unit):
O Clock generator:

32 bits x 32 registers
Signed multiplication (16 x 16 — 32): 1 to 2 clocks
Signed multiplication (32 x 32 — 64): 1 to 5 clocks

Saturated operations (overflow and underflow detection functions included)

32-bit shift instruction: 1 clock
Bit manipulation instructions
Load/store instructions with long/short format
64 MB of linear address space (for programs and data)
RAM: 16 KB
Flash memory: 256 KB
Non-maskable interrupts: 2 sources (external: 1, internal: 1)
Maskable interrupts: 61 sources (external: 11, internal: 50)
Software exceptions: 32 sources
Exception trap: 2 sources

I/O ports: 84

16-bit interval timer M (TMM): 1 channel

16-bit timer/event counter AA (TAA): 5 channels

16-bit timer/event counter AB (TAB): 2 channels

Watch timer: 1 channel

Watchdog timer 2: 1 channel
Asynchronous serial interface D (UARTD): 3 channels
3-wire variable-length serial interface B (CSIB): 2 channels
I’C bus: 1 channel

10-bit resolution: 16 channels

4 channels (transfer target: on-chip peripheral I/O, internal RAM)
JTAG interface

During main clock or subclock operation

7-level CPU clock (fxx, fxx/2, fxx/4, fxx/8, fxx/16, fxx/32, fxT)
Clock-through mode/PLL mode (x8)/SSCG mode selectable

O Low-speed internal oscillation clock (frL): 240 kHz (TYP)
O High-speed internal oscillation clock (frH): 8 MHz (TYP.)

O Power-save functions:
O Package:

HALT/IDLE1/IDLE2/STOP/subclock/sub-IDLE mode
100-pin plastic LQFP (fine pitch) (14 x 14)
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CHAPTER 3 CPU FUNCTION

3.4 Address Space

3.4.1 CPU address space

For instruction addressing, up to a combined total of 16 MB of external memory area and internal ROM area, plus
an internal RAM area, are supported in a linear address space (program space) of up to 64 MB. For operand
addressing (data access), up to 4 GB of a linear address space (data space) is supported. The 4 GB address space,
however, is viewed as 64 images of a 64 MB physical address space. This means that the same 64 MB physical
address space is accessed regardless of the value of bits 31 to 26.

Figure 3-1. Image on Address Space

Data space
Image 63
(64 MB)
4GB
Image 1
Program space (64 MB)
Use-prohibited area Peripheral I/O area
Internal RAM area Internal RAM area
64 MB Use-prohibited area Use-prohibited area
Image 0
(64 MB)
External memory areaN°t® External memory areaN°'®
16 MB
Internal ROM area Internal ROM area
(external memory area) (external memory area)

Note The external memory area is available only in the V850ES/HJ3, and is a use-prohibited area in other
products

Remark The same image as image O appears on images 1 to 63 of the data space.
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CHAPTER 4 PORT FUNCTIONS

(2) Port mode register 7H, port mode register 7L (PM7H, PM7L)

(a) VB50ES/HE3

After reset: FFH R/W Address: PM7L FFFFF42EH, PM7H FFFFF42FH

7 6 5 4 3 2 1 0
PuH [ 1 [ 1 | 1 [ 1 | 1 | 1 | pure | Pwrs |
7 6 5 4 3 2 1 0

PM7L | PM77 | PM76 | PM75 | PM74 | PM73 | PM72 | Pm71 | Pmro |

PM7n 1/0O mode control (n =0 to 9)

0 Output mode

1 Input mode

(b) V850ES/HF3

After reset: FFH R/W Address: PM7L FFFFF42EH, PM7H FFFFF42FH

7 6 5 4 3 2 1 0
PM7H [ 1 [ 1 | 1 | 1 | pmri1 | Pm710 | Pm79 | PM7B |
7 6 5 4 3 2 1 0

PM7L | M7z | Pwm7e | Pumzs | Pmza | Pwmza | Pm7z | Pzt | Pmro |

PM7n I/0O mode control (n=0to 11)

0 Output mode

1 Input mode

(c) V850ES/HG3, V850ES/HJ3

After reset: FFH R/W Address: PM7L FFFFF42EH, PM7H FFFFF42FH

7 6 5 4 3 2 1 0
PM7H | PM715 | PM714 | PM713 | PM712 | PM711 | PM710 | PM79 | PMm78 |

7 6 5 4 3 2 1 0
PM7L [ M7z | Pwm7e | Pum7s | Pmza | Pwmza | Pm72 | P71 | Pmro |

PM7n 1/0O mode control (n =0 to 15)

0 Output mode

1 Input mode

Remark These registers cannot be accessed in 16-bit units as the PM7 register. They can be read or written
in 8-bit or 1-bit units as the PM7H and PM7L registers.
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CHAPTER 5 BUS CONTROL FUNCTION (V850ES/HJ3 ONLY)

5.4.2 Bus size setting function

Each external memory area selected by CSn can be set by using the BSC register. However, the bus size can be
set to 8 bits and 16 bits only.

The external memory area of the VB50ES/HJ3 is selected by CSO to CS3.

(1) Bus size configuration register (BSC)
The BSC register can be read or written in 16-bit units.
Reset sets this register to 5555H.

Caution Write to the BSC register after reset, and then do not change the set values. Also, do not
access an external memory area until the initial settings of the BSC register are complete.

After reset: 5555H R/W Address: FFFFF066H
15 14 13 12 11 10 9 8
Bsc| o | 1+ | o | 1+ | o | 1 | o | 1 |
7 6 5 4 3 2 1 0
| o |Bsso| o |Bs2o| o |Bsto| o | Bsoo |
= ] — =
CS3 CS2 Csi1 CSO0
BSn0 Data bus width of CSn space (n = 0 to 3)
0 8 bits
1 16 bits
Caution Be sure to set bits 14, 12, 10, and 8 to “1”, and set bits 15,13, 11,9, 7,5, 3, and 1 to “0”.
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CHAPTER 7 16-BIT TIMER/EVENT COUNTER AA (TAA)

(5) TAAN /O control register 2 (TAAnIOC2)
The TAAnIOC2 register is an 8-bit register that controls the valid edge of the external event count input signal
(TIAANO pin) and external trigger input signal (TIAANO pin).
This register can be read or written in 8-bit or 1-bit units.
Reset sets this register to 00H.

After reset: O0H R/W Address:  TAAOIOC2 FFFFF594H, TAA110C2 FFFFF5A4H,
TAA2I0C2 FFFFF5B4H, TAA3IOC2 FFFFF5C4H.
TAA410C2 FFFFF5D4H

5 4 3 2 1 0

TAANIOC2 | 0 | 0 | 0 | 0 |TAANEESITAANEESO[TAARETS1|TAARETSO|
(n=0to4)

TAANEES1 TAAnEESO| External event count input signal (TIAANO 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

TAANETS1|TAANETSO| External trigger input signal (TIAANO 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 TAAnEES1, TAAnEESO, TAAnETS1, and
TAANETSO bits when the TAANCTLO.TAANCE bit = 0. (The
same value can be written when the TAANnCE bit = 1.) If
rewriting was mistakenly performed, clear the TAANCE bit
to 0 and then set the bits again.

2. The TAAnNEES1 and TAAnNEESO bits are valid only when
the TAAnCTL1.TAAnEEE bit = 1 or when the external
event count mode (TAANCTL1.TAAnNMD2 to
TAANCTL1.TAAnNMDO bits = 001) has been set.

3. The TAANETS1 and TAAnETSO bits are valid only when
the external trigger pulse output mode
(TAAnCTL1.TAANMD2 to TAAnCTL1.TAANMDO bits = 010)
or the one-shot pulse output mode (TAANCTL1.TAAnMD2
to TAANCTL1.TAANMDO = 011) is set.
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CHAPTER 7 16-BIT TIMER/EVENT COUNTER AA (TAA)

7.5.4 One-shot pulse output mode (TAAnMD2 to TAANMDO bits = 011)

In the one-shot pulse output mode, 16-bit timer/event counter AA waits for a trigger when the TAANCTLO.TAANCE
bit is set to 1. When the valid edge of an external trigger input is detected, 16-bit timer/event counter AA starts
counting, and outputs a one-shot pulse from the TOAAN1 pin.

Instead of the external trigger, a software trigger can also be generated to output the pulse. When the software
trigger is used, the TOAANO 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 7-20. Configuration in One-Shot Pulse Output Mode

TAANCCR1 register

TIAANO pin O— dEdge { tiTransfer
etector
| .| Output
CCR1 buffer register N Rcontroller —© TOAAN1 pin
(RS-FF)
Software trigger {} Match sianal
generation alch 'gna INTTAANCC signal
Clear
Output
Count clock Count start *1S .
: — —1 16-bit counter controller Q) TOAANO pin
selection control — R (RS-FF)
& Match signal INTTAANCCO signal
TAANCE bit CCRO buffer register
{ } Transfer
|
TAANCCRO register

Remark n=0to4
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CHAPTER 8 16-BIT TIMER/EVENT COUNTER AB (TAB)

(2) TABn control register 1 (TABnCTL1)
The TABnCTL1 register is an 8-bit register that controls the operation of TABn.
This register can be read or written in 8-bit or 1-bit units.
Reset sets this register to 00H.
(1/2)

After reset: 00H R/W Address: TABOCTL1 FFFFF541H, TAB1CTL1 FFFFF611H,
TAB2CTL1 FFFFF621H

7 6 5 4 3 2 1 0
TABNCTL1 | TABnSYE| TABNEST| TABnEEE| 0 | 0  |TABnMD2 |TABnMD1 | TABNMDO|
TABnSYE Tuned operation mode enable control
0 Independent operation mode (asynchronous operation mode)
1 Tuned operation mode (specification of slave operation)

In this mode, timer P can operate in synchronization with a master timer.

Master timer Slave timer
TAB1 TAB2

For the tuned operation mode, see 7.6 Timer-Tuned Operation
Function.

Caution Be sure to set the TABOSYE and TAB1SYE bits to 0.

TABnEST Software trigger control
0 _
1 Generate a valid signal for external trigger input.

¢ In one-shot pulse output mode: A one-shot pulse is output with writing
1 to the TABNEST bit as the trigger.
e In external trigger pulse output mode: A PWM waveform is output with
writing 1 to the TABnEST bit as
the trigger.

Cautions 1. The TABnEST bit is valid only in the external trigger pulse output
mode or one-shot pulse output mode. In any other mode, writing 1
to this bit is ignored.

2. Be sure to set bits 3 and 4 to “0”.
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CHAPTER 8 16-BIT TIMER/EVENT COUNTER AB (TAB)

When executing pulse width measurement in the free-running timer mode, four pulse widths can be
measured with one channel.

To measure a pulse width, the pulse width can be calculated by reading the value of the TABnCCRm
register in synchronization with the INTTABnCCm signal, and calculating the difference between the read
value and the previously read value.

Remark m=0t03
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CHAPTER 10 MOTOR CONTROL FUNCTION

Figure 10-12. PWM Output Waveform with Dead Time (2)

(a) 0% output (TABOCCRm register = M + 1, TABOCCRO register = M, TABODTC register = a)

16-bit
counter /\/\/\
0000H

TOABOm signal L

(internal signal)
Dead-time 000H (dead-time counter m does not count.)

counter m

TOABOTmM L
pin output
TOABOBmM

pin output H

(b) In vicinity of 0% output (TABOCCRm register =i > M + 1 — a/2, TABOCCRO register = M, TABODTC register = a)

T~

Il

16-bit

counter /\/
0000H

TOABOm signal
(internal signal) —| |—

Dead-time PN e
counter m 000H ‘ g ‘

TOABOTM Dead-time counter is E:I-e-ared and counts again.
pin output

TOABOBmM
pin output |_

[/

a

Negative-phase output width: M+ 1 -i)x2 + a
(e.g., output width is 2 + a where TABOCCRm register = M.)

(c) In vicinity of 100% output (TABOCCRm register = i < a/2, TABOCCRO register = M, TABODTC register = a)

16-bit
counter /\/\/\
0000H
TOABOm signal
(internal signal) J J LJ
Dead-time RE S
counter m gooH : /l)/l o /l/'/l
TOABOTm l\ |_
pin output
Counter is cleared and counts again.
TOABOBmM —|
pin output ! ! !
Positive-phase output width: (M + 1 —i) x 2 — a)

(e.g., output width is 2 — a where TABOCCRm register = 0001H.)

(d) 100% output (TABOCCRm register = 0000H, TABOCCRO register = M, TABODTC register = a)

16-bit

R B N Nl

TOABOm signal
(internal signal)

Dead-time 000H (dead-time counter m does not count.)
counter m

TOABOTmM
pin output

TOABOBm
pin output

Remark m=1to3
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CHAPTER 12 FUNCTIONS OF WATCHDOG TIMER 2

12.3 Registers

(1) Watchdog timer mode register 2 (WDTM2)
The WDTM2 register sets the overflow time and operation clock of watchdog timer 2.

This register can be read or written in 8-bit units. This register can be read any number of times, but it can be

written only once following reset release.

Reset sets this register to 67H.

Caution Accessing the WDTM2 register is prohibited in the following statuses. For details, see 3.4.8

(2) Accessing specific on-chip peripheral I/O registers.

e When the CPU operates with the subclock and the main clock oscillation is stopped

e When the CPU operates with the internal oscillation clock

Cautions 1.

After reset: 67H R/W

7 6

Address: FFFFF6DOH

5 4 3 2 1 0

wotMz | o | womzt

| wDM20 | wpcs24| wocses|wbcsze wocs21 | wpeszo|

WDM21 | WDM20

Selection of operation mode of watchdog timer 2

0 0

Stops operation

0 1

Non-maskable interrupt request mode
(generation of INTWDT2 signal)

Reset mode (generation of WDT2RES signal)

Selection.
2. If the WDTM2 register

For details of the WDCS20 to WDCS24 bits, see Table 12-2 Watchdog Timer 2 Clock

is rewritten twice after reset, an overflow signal is forcibly

generated and the counter is reset.

3. To intentionally generate an overflow signal, write to the WDTM2 register only twice or

write a value other than ACH to the WDTE register once.

However, when watchdog timer 2 is set to stop operation, an overflow signal is not
generated even if data is written to the WDTM2 register only twice, or a value other than

“ACH?” is written to the WDTE register only once.

4. To stop the operation of watchdog timer 2, set the RCM.RSTOP bit to 1 (low-speed

internal oscillator is stopped), and write 1FH to the WDTM2 register.

578
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CHAPTER 13 A/D CONVERTER

(4) AJ/D converter channel specification register 0 (ADAO0S)
The ADAOS register specifies the pin that inputs the analog voltage to be converted into a digital signal.
This register can be read or written in 8-bit or 1-bit units.
Reset sets this register to 00H.

After reset: 00H R/W Address: FFFFF202H

7 6 5 4 3 2 1 0
ADAOS | 0 | 0 | 0 ‘ ADA0S4 ‘ ADAO0S3 ‘ ADAO0S2 | ADAO0SH1 | ADAO0SO |
ADAO0S4 | ADAOS3 | ADA0S2 | ADAOS1 | ADAOSO Select mode Scan mode
0 0 0 0 0 ANIO ANIO
0 0 0 0 1 ANI1 ANIO, ANI1
0 0 0 1 0 ANI2 ANIO to ANI2
0 0 0 1 1 ANI3 ANIO to ANI3
0 0 1 0 0 ANI4 ANIO to ANI4
0 0 1 0 1 ANI5 ANIO to ANI5
0 0 1 1 0 ANI6 ANIO to ANI6
0 0 1 1 1 ANI7 ANIO to ANI7
0 1 0 0 0 ANI8 ANIO to ANI8
0 1 0 0 1 ANI9 ANIO to ANI9
0 1 0 1 0 ANI10 ANIO to ANI10
0 1 0 1 1 ANI11 ANIO to ANI11
0 1 1 0 0 ANI12 ANIO to ANI12
0 1 1 0 1 ANI13 ANIO to ANI13
0 1 1 1 0 ANI14 ANIO to ANI14
0 1 1 1 1 ANI15 ANIO to ANI15
1 0 0 0 0 ANI16 ANIO to ANI16
1 0 0 0 1 ANI17 ANIO to ANI17
1 0 0 1 0 ANI18 ANIO to ANI18
1 0 0 1 1 ANI19 ANIO to ANI19
1 0 1 0 0 ANI20 ANIO to ANI20
1 0 1 0 1 ANI21 ANIO to ANI21
1 0 1 1 0 ANI22 ANIO to ANI22
1 0 1 1 1 ANI23 ANIO to ANI23
Other than above Setting prohibited"™*

Note If a channel that does not have an analog input is selected, the conversion result is undefined.

Remark The number of analog input function pins (ANIn) differs from one product to another. For details,
see 13.1 Overview.
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CHAPTER 15 3-WIRE VARIABLE-LENGTH SERIAL 1/O (CSIB)

(2/3)

CBnDIRN*®

Specification of transfer direction mode (MSB/LSB)

0

MSB-first transfer

1

LSB-first transfer

CBnTMS"*

Transfer mode specification

0

Single transfer mode

1

Continuous transfer mode

[In single transfer mode]

The reception complete interrupt request signal (INTCBnR) is generated.
Even if transmission is enabled (CBnTXE bit = 1), the transmission enable interrupt
request signal (INTCBnNT) is not generated.
If the next transmit data is written during communication (CBnSTR.CBnTSF bit =
1), it is ignored and the next communication is not started. Also, if reception-only
communication is set (CBnTXE bit = 0, CBnRXE bit = 1), the next communication
is not started even if the receive data is read during communication (CBnSTR.
CBbTSF bit = 1).

[In continuous transfer mode]
The continuous transmission is enabled by writing the next transmit data during
communication (CBnSTR.CBnTSF bit = 1). Writing the next transmission data is
enabled after a transmission enable interrupt (INTCBnT) occurrence.
If reception-only communication is set (CBnTXE bit = 0, CBnRXE bit = 1) in the
continuous transfer mode, the next reception is started continuously after a
reception complete interrupt (INTCBnR) regardless of the read operation of the
CBnRX register.
Therefore, read immediately the receive data from the CBnRX register. If this read
operation is delayed, an overrun error (CBnOVE bit = 1) occurs.

Note These bits can be rewritten only when the CBnPWR bit = 0. However, the CBnPWR bit can be set
to 1 at the same time as rewriting these bits.

676
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CHAPTER 16 IFC BUS

16.15 Cautions

(1) When IICF0.STCENO bit = 0
Immediately after 1°CO0 operation is enabled, the bus communication status (IICFO.IICBSYO 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 IICCLO register.
<2> Set the IICCO0.IICEO bit.
<3> Set the [ICC0.SPTO bit.

(2) When IICFO0.STCENO bit = 1
Immediately after 1°CO0 operation is enabled, the bus released status (IICBSYO bit = 0) is recognized
regardless of the actual bus status. To generate the first start condition (IICC0.STTO bit = 1), it is necessary to
confirm that the bus has been released, so as to not disturb other communications.

(3) Determine the operation clock frequency by the IICCLO, IICX0, and OCKSO registers before enabling the
operation (IICCO.IICEQ bit = 1). To change the operation clock frequency, clear the 1ICCO0.IICEO bit to 0 once.

(4) After the IICCO.STTO and IICCO0.SPTO bits have been set to 1, they must not be re-set without being cleared to
0 first.

(5) If transmission has been reserved, set the IICC0.SPIEOQ 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 1°C00, 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 SPIEO bit to 1 for the software to detect the 11ICS0.MSTSO0 bit.
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CHAPTER 16 IFC BUS

Figure 16-17. Master Operation in Multimaster System (2/3)

Communication reservation enabled
STTO =1 Communic.altion start prleparation
(start condition generation)
\
. Securing wait time by software
2 Wait (see Table 16-6)
@
Q
o
o
c MSTS0 = 12 No
2
o
s Yes INTIICO
i ?
E interrupt occurred? Waiting for bus release
8 (communication reserved)
: _ No_—EXC0 = 1 or COI0 =17
Wait status after stop condition
detection and start condition generation
by communication reservation function
@ ( Slave operation )
e Communication reservation disabled
No
Communication start preparation
= (start condition generation)
(%2}
2 . -
g Wait Securing wait time by software
s (see Table 16-7)
=
o
g
€ STCFO = 07 No
S
IS
38 Yes INTIICO
interrupt occurred? Waiting for bus release
Yes
EXCO0 =1 or COIO =1?
No| Stop condition detection
( Slave operation
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CHAPTER 18 INTERRUPT/EXCEPTION PROCESSING FUNCTION

18.2.2 Restore
(1) From NMI pin input
Execution is restored from the NMI servicing by the RETI instruction.
When the RETI instruction is executed, the CPU performs the following processing, and transfers control to the
address of the restored PC.
<1> Loads the restored PC and PSW from FEPC and FEPSW, respectively, because the PSW.EP bit is 0 and
the PSW.NP bit is 1.
<2> Transfers control back to the address of the restored PC and PSW.

Figure 18-3 illustrates how the RETI instruction is processed.

Figure 18-3. RETI Instruction Processing

( RETI instruction )

: 0

: 1

; PSW.NP

R -0
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 non-maskable interrupt
servicing, in order to restore the PC and PSW correctly during restoration by the RETI
instruction, it is necessary to set the EP bit back to 0 and the NP bit back to 1 using the LDSR
instruction immediately before the RETI instruction.

Remark The solid line shows the CPU processing flow.
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CHAPTER 20 STANDBY FUNCTION

20.5 IDLE2 Mode

20.5.1 Setting and operation status

The IDLE2 mode is set by setting the PSMR.PSM1 and PSMR.PSMO bits to 10 and setting the PSC.STP bit to 1 in
the normal operation mode.

In the IDLE2 mode, the clock oscillator continues operation but clock supply to the CPU, PLL, flash memory, and
other on-chip peripheral functions stops.

As a result, program execution stops and the contents of the internal RAM before the IDLE2 mode was set are
retained. The CPU, PLL, and other on-chip peripheral functions stop operating. However, the on-chip peripheral
functions that can operate with the subclock or an external clock continue operating.

Table 20-8 shows the operating status in the IDLE2 mode.

The IDLE2 mode can reduce the power consumption more than the IDLE1 mode because it stops the operations of
the on-chip peripheral functions, PLL, and flash memory. However, because the PLL and flash memory are stopped,
a setup time for the PLL and flash memory is required when IDLE2 mode is released.

Cautions 1. Insert five or more NOP instructions after the instruction that stores data in the PSC register
to set the IDLE2 mode.
2. If the IDLE2 mode is set while an unmasked interrupt request signal is being held pending,
the IDLE2 mode is released immediately by the pending interrupt request.

20.5.2 Releasing IDLE2 mode
The IDLE2 mode is released by a non-maskable interrupt request signal (NMI pin input, INTWDT2 signal),
unmasked external interrupt request signal (INTPO to INTP14 pin input), unmasked internal interrupt request signal

from the peripheral functions operable in the IDLE2 mode, or reset signal (reset by RESET pin input, WDT2RES
signal, power-on clear circuit (POC), low-voltage detector (LVI), or clock monitor (CLM)). The PLL returns to the
operating status it was in before the IDLE2 mode was set.

After the IDLE2 mode has been released, the normal operation mode is restored.

(1) Releasing IDLE2 mode by non-maskable interrupt request signal or unmasked maskable interrupt
request signal
The IDLE2 mode is released by a non-maskable interrupt request signal or an unmasked maskable interrupt
request signal, regardless of the priority of the interrupt request signal. If the IDLE2 mode is set in an interrupt
servicing routine, however, an interrupt request signal that is issued later is processed as follows.

Cautions 1. The interrupt request signal that is disabled by setting the PSC.NMI1M, PSC.NMIOM, and
PSC.INTM bits to 1 becomes invalid and IDLE2 mode is not released.

2. If digital noise elimination is selected for the INTP3 pin by using the NFC register and if
the sampling clock is selected from fxx/64, fxx/128, fxx/256, fxx/512, and fxx/1024, the IDLE2
mode cannot be released by the interrupt request signal. The IDLE2 mode can be
released by selecting the subclock (fxt) as the sampling clock or by selecting analog
noise elimination. For details, see 18.6.2 (8) Noise elimination control register (NFC).

(a) If an interrupt request signal with a priority lower than that of the interrupt request currently being serviced
is issued, the IDLE2 mode is released, but that interrupt request signal is not acknowledged. The
interrupt request signal itself is retained.

(b) If an interrupt request signal with a priority higher than that of the interrupt request currently being
serviced is issued (including a non-maskable interrupt request signal), the IDLE2 mode is released and
that interrupt request signal is acknowledged.
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CHAPTER 26 FLASH MEMORY

Figure 26-19. Rewriting Entire Memory Area: When Swapping Blocks 0 to 15 for Blocks 16 to 31 (Boot Swap)

Last block Last block Last block
Block 32 Block 32 Boot swap Block 32
Block 31 Block 31 ) |:> Block 31
Block 17 Block 17 Block 17
Rewriting blocks

Block 16 1610 31 Block 16 Block 16
Block 15 Block 15 ) Block 15
Block 1 Block 1 Block 1
Block O Block 0 Block 0

(2) Interrupt support
Instructions cannot be fetched from the flash memory during self-programming. Consequently, a user handler
written to the flash memory cannot be used even if an interrupt has occurred.
Therefore, in the VB50ES/Hx3, to use an interrupt during self-programming, processing transits to the specific
address™™ in the internal RAM. Allocate the branch instruction that transits processing to the user interrupt

servicing at the specific address"* in the internal RAM.

Note NMI interrupt: Start address of internal RAM
Maskable interrupt: Start address of internal RAM + 4 addresses
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CHAPTER 28 ON-CHIP DEBUG FUNCTION

After reset: 01HN*® R/W  Address: FFFFFOFCH

6 5 4 3 2 1 <0>
ocom [ o | o | o | o | o | o | o [ocowmol
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.
Reset by power-on clear sets this register to 00H.

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 DRST, 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.

e 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 (©) \
)

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

10 to 100 kQ
(30 kQ (TYP))
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CHAPTER 30 ELECTRICAL SPECIFICATIONS (V850ES/HF3)

30.8 Basic Operation
(1) Reset timing

(Ta =-40 to +85°C, Voo =EVop =3.3V t05.5V,4.0 V< AVRer0< 5.5V, Vss = EVss = AVss =0 V, CL = 50 pF)

Parameter Symbol Conditions MIN. MAX. Unit
RESET low-level width twasL | <47> 250 ns
Reset
<47>
RESET (input)

(2) Interrupt timing

(Ta =-40 to +85°C, Voo =EVop =3.7V t0 5.5V, 4.0 V< AVRer0 < 5.5V, Vss = EVss = AVss =0 V, CL = 50 pF)

Parameter Symbol Conditions MIN. MAX. Unit
NMI high-level width twnin | <48> | Analog noise elimination 250 ns
NMI low-level width twnie | <49> | Analog noise elimination 250 ns
INTPn"*" high-level width twri | <50> | Analog noise elimination (n = 0 to 7) 250 ns
Digital noise elimination (n = 3) Note 2 ns
INTPR""" low-level width tw. | <51> | Analog noise elimination (n = 0 to 7) 250 ns
Digital noise elimination (n = 3) Note 2 ns

Notes 1. The same value as the INTPO/PO3 pin applies in the case of the ADTRG pin. The same value as the
INTP2/P05 pin applies in the case of the DRST pin.
2. 2Tsamp +20o0r 3Tsamp +20
Tsamp: Sampling clock for noise elimination

Reset/interrupt

I <48> <49>

NMI (input)

I <50> <51>

INTPn (input)

Remark n=0to7
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For further information,
please contact:

NEC Electronics Corporation
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Kawasaki, Kanagawa 211-8668,
Japan

Tel: 044-435-5111
http://www.necel.com/

[America]

NEC Electronics America, Inc.
2880 Scott Blvd.

Santa Clara, CA 95050-2554, U.S.A.

Tel: 408-588-6000
800-366-9782
http://www.am.necel.com/

[Europe]

NEC Electronics (Europe) GmbH
Arcadiastrasse 10

40472 Dusseldorf, Germany

Tel: 0211-65030
http://www.eu.necel.com/

Hanover Office
Podbielskistrasse 166 B
30177 Hannover

Tel: 0511 3340 2-0

Munich Office
Werner-Eckert-Strasse 9
81829 Miinchen

Tel: 089 92 10 03-0

Stuttgart Office
Industriestrasse 3
70565 Stuttgart
Tel: 071199 01 0-0

United Kingdom Branch
Cygnus House, Sunrise Parkway
Linford Wood, Milton Keynes
MK14 6NP, U.K.

Tel: 01908-691-133

Succursale Francaise

9, rue Paul Dautier, B.P. 52
78142 Velizy-Villacoublay Cédex
France

Tel: 01-3067-5800

Sucursal en Espana
Juan Esplandiu, 15
28007 Madrid, Spain
Tel: 091-504-2787

Tyskland Filial
Taby Centrum
Entrance S (7th floor)
18322 Taby, Sweden
Tel: 08 638 72 00

Filiale ltaliana

Via Fabio Filzi, 25/A
20124 Milano, ltaly
Tel: 02-667541

Branch The Netherlands
Steijgerweg 6

5616 HS Eindhoven

The Netherlands

Tel: 040 265 40 10

[Asia & Oceania]

NEC Electronics (China) Co., Ltd

7th Floor, Quantum Plaza, No. 27 ZhiChunLu Haidian
District, Beijing 100083, P.R.China

Tel: 010-8235-1155

http://www.cn.necel.com/

Shanghai Branch

Room 2509-2510, Bank of China Tower,

200 Yincheng Road Central,

Pudong New Area, Shanghai, PR.China P.C:200120
Tel:021-5888-5400

http://www.cn.necel.com/

Shenzhen Branch

Unit 01, 39/F, Excellence Times Square Building,
No. 4068 Yi Tian Road, Futian District, Shenzhen,
P.R.China P.C:518048

Tel:0755-8282-9800

http://www.cn.necel.com/

NEC Electronics Hong Kong Ltd.
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193 Prince Edward Road West, Mongkok, Kowloon, Hong Kong
Tel: 2886-9318

http://www.hk.necel.com/

NEC Electronics Taiwan Ltd.

7F, No. 363 Fu Shing North Road
Taipei, Taiwan, R. O. C.

Tel: 02-8175-9600
http://www.tw.necel.com/

NEC Electronics Singapore Pte. Ltd.
238A Thomson Road,

#12-08 Novena Square,

Singapore 307684

Tel: 6253-8311
http://www.sg.necel.com/

NEC Electronics Korea Ltd.

11F., Samik Lavied’or Bldg., 720-2,
Yeoksam-Dong, Kangnam-Ku,
Seoul, 135-080, Korea

Tel: 02-558-3737
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