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All other product, brand, or trade names used in this publication are the trademarks 
or registered trademarks of their respective trademark owners.

Product specifications are subject to change without notice. To ensure that you have the latest
product data, please contact your local NEC Electronics sales office.
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VOLTAGE APPLICATION WAVEFORM AT INPUT PIN
Waveform distortion due to input noise or a reflected wave may cause malfunction.  If the input of the 
CMOS device stays in the area between VIL (MAX) and VIH (MIN) due to noise, etc., the device may 
malfunction.  Take care to prevent chattering noise from entering the device when the input level is fixed, 
and also in the transition period when the input level passes through the area between VIL (MAX) and 
VIH (MIN).

HANDLING OF UNUSED INPUT PINS
Unconnected CMOS device inputs can be cause of malfunction.  If an input pin is unconnected, it is 
possible that an internal input level may be generated due to noise, etc., causing malfunction.  CMOS 
devices behave differently than Bipolar or NMOS devices. Input levels of CMOS devices must be fixed 
high or low by using pull-up or pull-down circuitry.  Each unused pin should be connected to VDD or GND 
via a resistor if there is a possibility that it will be an output pin.  All handling related to unused pins must 
be judged separately for each device and according to related specifications governing the device.

PRECAUTION AGAINST ESD 
A strong electric field, when exposed to a MOS device, can cause destruction of the gate oxide and 
ultimately degrade the device operation.  Steps must be taken to stop generation of static electricity as 
much as possible, and quickly dissipate it when it has occurred.  Environmental control must be 
adequate. When it is dry, a humidifier should be used.  It is recommended to avoid using insulators that 
easily build up static electricity.  Semiconductor devices must be stored and transported in an anti-static 
container, static shielding bag or conductive material.  All test and measurement tools including work 
benches and floors should be grounded.  The operator should be grounded using a wrist strap. 
Semiconductor devices must not be touched with bare hands.  Similar precautions need to be taken for 
PW boards with mounted semiconductor devices.

STATUS BEFORE INITIALIZATION
Power-on does not necessarily define the initial status of a MOS device.  Immediately after the power 
source is turned ON, devices with reset functions have not yet been initialized.  Hence, power-on does 
not guarantee output pin levels, I/O settings or contents of registers.  A device is not initialized until the 
reset signal is received.  A reset operation must be executed immediately after power-on for devices 
with reset functions.

INPUT OF SIGNAL DURING POWER OFF STATE 
Do not input signals or an I/O pull-up power supply while the device is not powered.  The current 
injection that results from input of such a signal or I/O pull-up power supply may cause malfunction and 
the abnormal current that passes in the device at this time may cause degradation of internal elements.
Input of signals during the power off state must be judged separately for each device and according to 

related specifications governing the device. 

NOTES FOR CMOS DEVICES 
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DISCLAIMER

The related documents in this customer notification may include preliminary versions. However, preliminary ver-
sions may not have been marked as such.

The information in this customer notification is current as of its date of publication. The information is subject to
change without notice. For actual design-in, refer to the latest publications of NEC’s data sheets or data books, etc.,
for the most up-to-date specifications of NEC PRODUCT(S). Not all PRODUCT(S) and/or types are available in
every country. Please check with an NEC sales representative for availability and additional information.

No part of this customer notification may be copied or reproduced in any form or by any means without prior written
consent of NEC. NEC assumes no responsibility for any errors that may appear in this customer 
notification. NEC does not assume any liability for infringement of patents, copyrights or other intellectual property
rights of third parties by or arising from the use of NEC PRODUCT(S) listed in this customer 
notification or any other liability arising from the use of such PRODUCT(S).

No license, express, implied or otherwise, is granted under any patents, copyrights or other intellectual 
property rights of NEC or others. Descriptions of circuits, software and other related information in this 
customer notification are provided for illustrative purposes of PRODUCT(S) operation and/or application examples
only. The incorporation of these circuits, software and information in the design of customer’s 
equipment shall be done under the full responsibility of customer. NEC assumes no responsibility for any losses
incurred by customers or third parties arising from the use of these circuits, software and information.

While wherever feasible, NEC endeavors to enhance the quality, reliability and safe operation of 
PRODUCT(S) the customer agree and acknowledge that the possibility of defects and/or erroneous thereof cannot
be eliminated entirely. To minimize risks of damage to property or injury (including death) to persons arising from
defects and/or errors in PRODUCT(S) the customer must incorporate sufficient safety measures in their design,
such as redundancy, fire-containment and anti-failure features.

The customer agrees to indemnify NEC against and hold NEC harmless from any and all consequences of any and
all claims, suits, actions or demands asserted against NEC made by a third party for damages caused by one or
more of the items listed in the enclosed table of content of this customer notification for PRODUCT(S) supplied
after the date of publication.

Applicable Law:

The law of the Federal Republic of Germany applies to all information provided by NEC to the Customer under this

Operating Precaution document without the possibility of recourse to the Conflicts Law or the law of 5th July 1989
relating to the UN Convention on Contracts for the International Sale of Goods (the Vienna CISG agreement).

Düsseldorf is the court of jurisdiction for all legal disputes arising directly or indirectly from this information. NEC is
also entitled to make a claim against the Customer at his general court of jurisdiction.

If the supplied goods/information are subject to German, European and/or North American export controls, the
Customer shall comply with the relevant export control regulations in the event that the goods are exported and/or
re-exported. If deliveries are exported without payment of duty at the request of the 
Customer, the Customer accepts liability for any subsequent customs administration claims with respect to NEC.

Notes: 1. “NEC” as used in this statement means NEC Electronics Corporation and also includes its direct or
indirect owned or controlled subsidiaries.

2. “PRODUCT(S)” means ‘NEC semiconductor products’ (NEC semiconductor products means any
semiconductor product developed or manufactured by or for NEC) and/or ‘TOOLS’ (TOOLS means
‘hardware and/or software development tools’ for NEC semiconductor products’ 
developed, manufactured and supplied by ‘NEC’ and/or ‘hardware and/or software development tools’

supplied by NEC but developed and/or manufactured by independent 3rd Party vendors worldwide as
their own product or on contract from NEC)
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Introduction

Readers This application note is intented for users who want to understand the func-
tions of the   and similar V850 derivatives.

Purpose This application note presents the hardware application note of the 
 .

Organization This system specification describes the following sections:

• Overview

• Operation

• Software functions

Legend Symbols and notation are used as follows:

Weight in data notation : Left is high-order column, right is low order column

Active low notation : xxx (pin or signal name is over-scored) or
/xxx (slash before signal name)

Memory map address: : High order at high stage and low order at low stage

Note  : Explanation of (Note) in the text

Caution  : Information requiring particular attention

Remark  : Supplementary explanation to the text

Numeric notation  : Binary . . . XXXX or XXXB
  Decimal . . . XXXX

  Hexadecimal . . . XXXXH or 0x XXXX

Prefixes representing powers of 2 (address space, memory capacity)

 K (kilo) : 210 = 1024

 M (mega) : 220 = 10242 = 1,048,576

 G (giga) : 230 = 10243 = 1,073,741,824
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Chapter 1 Overview

1.1 Low Voltage Indicator - Overview

The Low Voltage Indicator of V850 devices allows to detect if the supply voltages falls below a certain
threshold. If the threshold voltage is crossed in falling direction either a dedicated interrupt (LVI Inter-
rupt) or an internal RESET signal can be generated automatically.

This application note shows how to setup the V850ES/Sx2 microcontroller in order to use the LVI inter-
rupt.
The intention of this application note is to demonstrate the basic operation of the LVI. 

1.2 Power On Clear - Overview

Some V850 devices offer a Power On Clear function. This function generates an internal RESET signal
while the microcontroller supply voltage is switched on. This internal RESET signal is held low during
power up thus eliminating the need for an external RESET circuitry.
Nevertheless an external pull up resistor must be connected to the RESET input pin of a microcontroller
even if a POC function is available.

As there is no configuration possible for the POC function there is no practical example given for this
function in this application note. 
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Chapter 2 Operation

2.1 Function of LVI

The LVI function can either generate an interrupt signal if VDD falls below a predefined threshold volt-
age or alternatively generate an internal RESET signal.

2.1.1 LVIM register

The selection between Interrupt and RESET is done in the LVIMD flag of the LVIM register.
If LVIMD=0 interrupt is selected, if LVIMD=1 RESET is selected.

Further functions of the LVIM register are:
LVION - disable (0) or enable (1) LVI operation.
LVIF - indicate if VDD > detection voltage / operation disabled (0) or VDD < detection voltage (1).

Note that LVIM is a special register, so a write access to the PRCMD register must be done before LVIM
can be written to. Nevertheless a read access to this register is possible at any time.

2.1.2 LVIS register

Select the LVI threshold voltage using the LVIS register. For V850ES/Sx2 only one option is selectable.
So LVIS must be set to 0x01 if the LVI function is used. This setting will select the LVI threshold voltage
of 2.95V (TYP.).
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Chapter 3 Software Functions

3.1 Demonstration Software

The demonstration software shows the function of the LVI interrupt for a V850ES/Sx2 microcontroller.

3.2 Software Structure

The demonstration software contains the following parts:

• init_lvi()
This routine is used to initialize the LVI function. It demonstrates the sequence of register initialization.
For write accesses to LVIM register a specific sequence must be followed: A write to the PRCMD regis-
ter with any 8-bit data must be done in advance in order to allow a subsequent write access to LVIM.
Note that if the supply voltage of the microcontroller is lower than the LVI detection voltage the program
will enter an infinite loop indicating this status at port 5 (P51=Hi).

After successful initialization the LVI interrupt is enabled.

• INTLVI()
This is the interrupt service routine for the LVI interrupt.
If an LVI interrupt occurs program execution will jump to the corresponding interrupt vector at address
0x00000080.
In the interrupt service routine the status will be indicated on port 5 (P50=Hi). Afterwards the program
will enter an endless loop. 
In a real user application this interrupt service routine would be a possible location to place an emer-
gency routine that shall be executed before the supply voltage falls below the specified minimum oper-
ating voltage of the microcontroller. Such a routine could then save important data to non volatile
memory or indicate the voltage drop to external components etc.

To make the demonstration software operate in a complete project some further functions are required.
Although they do not mainly demonstrate the function of the standby modes they are described shortly
below in order to help understand the function of the whole demonstration project.
The further parts of the demonstration software are:

• main()
Contains the basic system initialization and peripheral initialization.

• init_ports()
Initialization of microcontroller port 5 which is used to indicate the program status for monitoring with an
oscilloscope or multimeter.

3.3 Demonstration Software Usage

After starting the demonstration software in a complete target system the supply voltage may be low-
ered to the LVI threshold voltage. 
When the LVI threshold voltage is crossed a the LVI interrupt is triggered and program execution jumps
to the corresponding interrupt service routine. This status is indicated on port P50 (P50=Hi).
If the supply voltage is already below the LVI threshold voltage during initialization this status is indi-
cated on port P51 (P51=Hi). Either state can only be left by a system reset in this example. 
The implementation of the function into a more complex system is up to the user.
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Appendix A Reference Documentation 

Item Document No. Document Title

1 U16603EJ V850ES/SJ2 Hardware (User’s Manual)

2 U16541EJ V850ES/SG2 Hardware (User’s Manual)

3 U15943EJ V850ES Architecture (User’s Manual)
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Item Date pulished Document No. Comment

1 June 2007 U18826EE1V0AN00 New List
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