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The information in this document is current as of November 2007. The information is subject to change without notice.
For actual design-in, refer to the latest publications of NEC Electronics data sheets or data books, etc., for the most up-
to-date specifications of NEC Electronics products. Not all products and/or types are available in every country. Please
check with an NEC sales representative for availability and additional information.

No part of this document may be copied or reproduced in any form or by any means without prior written consent of
NEC Electronics. NEC Electronics assumes no responsibility for any errors that may appear in this document.

NEC Electronics 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 Electronics products listed in this document or any other
liability arising from the use of such NEC Electronics products. No license, express, implied or otherwise, is granted
under any patents, copyrights or other intellectual property rights of NEC Electronics or others.

Descriptions of circuits, software and other related information in this document are provided for illustrative purposes
in semiconductor product operation and application examples. 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
Electronics no responsibility for any losses incurred by customers or third parties arising from the use of these circuits,
software and information.

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

NEC Electronics products are classified into the following three quality grades: “Standard”, “Special” and “Specific”.

The "Specific" quality grade applies only to NEC Electronics products developed based on a customer-designated
“quality assurance program” for a specific application. The recommended applications of NEC Electronics product
depend on its quality grade, as indicated below. Customers must check the quality grade of each NEC Electronics
product before using it in a particular application.

"Standard": Computers, office equipment, communications equipment, test and measurement equipment, audio and
visual equipment, home electronic appliances, machine tools, personal electronic equipment and industrial robots.

"Special":  Transportation equipment (automobiles, trains, ships, etc.), traffic control systems, anti-disaster systems,
anti-crime systems, safety equipment and medical equipment (not specifically designed for life support).

"Specific": Aircraft, aerospace equipment, submersible repeaters, nuclear reactor control systems, life support
systems and medical equipment for life support, etc.

The quality grade of NEC Electronics products is “Standard” unless otherwise expressly specified in NEC Electronics
data sheets or data books, etc. If customers wish to use NEC Electronics products in applications not intended by NEC
Electronics, they must contact NEC Electronics sales representative in advance to determine NEC Electronics 's
willingness to support a given application.

Notes:
1. "NEC Electronics" as used in this statement means NEC Electronics Corporation and also includes its
majority-owned subsidiaries.
2. "NEC Electronics products" means any product developed or manufactured by or for NEC Electronics
(as defined above).
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1.

1.1

Introduction

This application note illustrates the use of the peripherals in NEC Electronics microcontrollers. It will help
you better understand the peripherals and provide you with basic routines you can use in more complex

applications.
This document includes the following information:

Description of peripheral features

Example program descriptions and specifications
Software flow charts

Applilet reference drivers

Demonstration platforms used

Hardware block diagram

* & & & o oo o

Software modules

Each of the techniques described in this application note use the Applilet—an NEC Electronics software
tool that generates driver code for the peripherals. This tool provides a quick and convenient way to

generate code.

For details on using the Applilet and NEC Electronics microcontrollers, please consult the appropriate user

manuals and related documents.

Overview of Safety Features

The safety features built into NEC Electronics microcontrollers enable you to reset the system at the start of
operation or restart from a reset condition and find out the cause of the reset. When the supply voltage sags
below a specified level, for example, the microcontroller’s low-voltage detect circuit detects the condition
and interrupts the system so that the system’s state can be saved. If a program goes into an infinite loop, the
microcontroller’s watchdog timer resets the system. If the system clock oscillator stops, a backup oscillator

can take over. These features are crucial for keeping the system running in a safe condition.
This application note covers the following safety features:

Reset by external reset pin

Power-on-clear reset (POC)

Low-voltage detect (LVI) reset or interrupt
Clock monitor (CLM)

¢ Watchdog timer (WDT) reset

> & & o

This document provides a short overview of these features and demonstrates their use, using the NEC

Electronics V850ES-KJ1+™ microcontroller as an example.
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2. Reset Sources

The following hardware resources generate a reset signal:

External reset input pin

* & & o o

Internal clock monitor

Internal reset by power-on reset signal

Internal reset by watchdog timer overflow

Internal reset by low-voltage detection circuit

The external and internal reset signals have no functional differences. In both cases, when the reset signal is

asserted, program execution starts at the address specified by the reset vector (which resides at memory

location 00000000H). A reset assertion sets the I/O registers and port pins to their default values to ensure a

known state of operation.

Voo —= Low-voltage detector SolliiSs
Wop — FPower-on-clear POCRES
i — Clock monitor EoNEES

Ring-05C —T

Reseat controller

Figure 1. Reset Sources
RESET ([Z—w Moise eliminator
) WDTRES1
Count clock —s  Watchdog timer 1
Wi . —= Reset signal to CPU
Count clock — Watchdog timer 2 WDTRES2

— Reset signalto CG

—== Reset signal to other peripheral macros

The reset source flag register (RESF) indicates the source from which the reset signal is generated. This

register can be read or written in 8- or 1-bit units; only 0 can be written to this register. A RESET B input

or power-on clear (POCRES) clears this register to 00h.

The diagram below shows the timing of the external reset pin and internal reset signal. When reset is

asserted or released, there is a delay to avoid repeated internal resets due to noise on the reset pin. Once the

internal reset is released, the CPU starts program execution after the main clock oscillator stabilization time

is due.
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Figure 2.

External Reset Timing
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2.1.1 Power-On Clear (POC) Circuit

The power-on clear function offers the following features:

¢

Holds device in reset while supply voltage Vpp is stabilizing on power up to POC voltage Vpoc =

2.6V+0.1V

Resets device if supply voltage Vpp falls to a level lower than Vpoc which may cause unstable

operation

The power-on clear circuit generates an internal reset (POCRES) at power-up of Vpp. The internal reset

signal is released when the power supply voltage exceeds Vpp = 2.6V £0.1V.

=
=]
=]

— AR
'b""f

Figure 3.

Power-on Clear Circuit
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Power-On Clear Circuit
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voltage
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In the power-on clear circuit, the supply voltage (Vpp) and the detection voltage (Vpoc) are compared. An
internal reset signal is generated when Vpp falls below the detection voltage. The reset is released when the

supply voltage rises above the detection voltage.

Figure 4. Reset vs Voltage Detection

Supply Voltage (Vpp) !
|
|
|

POC Detection Voltage (Vpoc)
|
]
i
|
i
|
|
|
]

|
= - —
e
F———— - —

Tima

Internal Reset Signal (POCRES)

2.1.2 Low-Voltage Detector (LVI)
The low-voltage detector (LVI) function offers the following features:
¢ Selectable reset or interrupt operation for low-voltage condition

¢ Can check Vpp voltage

¢ For Vpp voltage detection, one of seven voltage levels can be set

The low-voltage detector circuit compares a voltage against an internal reference and generates an internal
interrupt signal or internal reset signal when the voltage is lower than the set low-voltage range. The Vpp

voltage is compared by use of a tap on a resistor divider set so a selectable voltage level can be detected.

10
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Figure 5. Low-Voltage Detection
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The table below lists the registers controlling low-voltage detection.

Table 1. Low-Voltage Detect Registers

Registers Symbol Description of Functions

Sets Low-Voltage Detection and Operation Mode
Low-Voltage Detection Register LVIM Enable/Disable Low-Voltage Detection

Set Low-Voltage Operation Mode and Flag
Low-Voltage Detection Level LVIS Selects Low-Voltage Detection Level up to 7 levels
Selection Register

To configure the low-voltage detector function for operation in reset mode, use the following steps:

* & & & & o oo o

Set the LVIMK bit in the LVIIC register to mask the LVI interrupt.

Clear the LVIIF interrupt flag in the LVIIC register.

Disable the LVI detector by clearing the LVION bit in the LVIM register.
If using Vpp check mode, set the voltage level in the LVIS register.

When using interrupt mode rather than reset mode, use these steps:

¢ Set the LVIMK bit in the LVIIC register to mask the LVI interrupt.
¢ Clear the LVIIF interrupt flag in the LVIIC register.

Set the LVIMD bit to zero to select interrupt mode temporarily to avoid triggering reset.
Turn on the LVION bit to enable the detector.

Wait a minimum of 200 microseconds for the detector to stabilize.
Set the LVIMD bit to 1 to select reset mode.

11
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Disable the LVI detector by clearing the LVION bit in the LVIM register.
If using Vpp check mode, set the voltage level in the LVIS register.

Set the LVIMD bit to zero to select interrupt mode.

Set the priority for the LVI interrupt using the PROL register.

Turn on the LVION bit to enable the detector.

Wait a minimum of 200 microseconds for the detector to stabilize.

Clear the LVIMK bit to zero to enable the LVI interrupt.

* & & & o o o

2.1.3 Watchdog Timer

12

The watchdog timer (WDT) function offers the following features:

Reset of the processor for runaway program loops

Operation on internal oscillator to function even if external clock fails
Selectable clock frequency to control how often the timer must be cleared
Optional protection against stopping the internal oscillator

Protection against incorrect values written to clear the watchdog timer

* & & & o o

Reset on fetch or read/write of illegal memory areas

When enabled and running, the watchdog timer counter must be cleared periodically. Otherwise, a counter

overflows and generates an internal reset signal or a non maskable interrupt.

Some V850ES Series microcontrollers (including the V850ES-KJ1+) incorporate two watchdog timers.
One watchdog timer (Watchdog Timer 1) operates with the system clock selected by the watchdog timer
clock select (WDCS) register. Watchdog Timer 1 operates as either a watchdog timer or interval timer. It

generates the following signals upon overflow of the watchdog timer:

¢ A non-maskable interrupt request signal INTWDTT1)
¢ A maskable interrupt signal (INTWDTM1)
¢ System reset request signal (WDTRES1)

The second watchdog timer (Watchdog Timer 2) operates from the microcontroller’s ring oscillator or

subclock. Upon overflow of the watchdog timer, Watchdog Timer 2 generates the following signals:
¢ System reset request (WDTRES2)
¢ A non-maskable interrupt request (INTWDT2)

Note that a system reset request (WDTRES?2) is the default starting state, and that this state is operating on
start up. When you are not using watchdog timer 2, either stop its operation before it initiates a reset, or

clear it once and stop it within the next interval time.
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The registers controlling Watchdog Timer 2 are:

¢ Watchdog timer mode register 2 (WDTM2)
¢ Watchdog timer enable register (WDTE)

The watchdog timer mode register (WDTM?2) selects the operation clock and sets the overflow time. You
can read or write the WDTM2 in 8-bit units.

When using the watchdog timer, your program must clear the watchdog timer counter by writing a special
value (hexadecimal value AC) to the watchdog timer enable register (WDTE). This write must be done
periodically in the main loop of a program or in any portion of code before the execution time exceeds the
overflow time of the watchdog timer.

Figure 6. Watchdog Timer 2

. 2 aia F——INTWDT2
e ﬂ;ﬁt{ | 16-bil — mfm_ Salector Outtlﬂ"f ‘
i1 — =] controller counter [-- L WDTRESZ
Ferf27 o feri2’6 (imternal resat signal)
b2
fclear 2 ?3
I I —
Watchdog timer enable [ o [womz1woMeofwocszwocsewoselwocsawocsa|
register (WDTE) Watchd og timer mode
register 2 (WDOTM2)
[:' Intemal bus fj
Remark fr: Ring-25C dock frequency
fxr: Subclock frequency
INTWDTZ2  Mon-maskable interrupt request signal through watchdog timer 2
WOTRES 2 Watchdog timer 2 reset signal

Depending on the watchdog timer, you start the watchdog timer by writing to a register or setting a bit in a
register. Once the watchdog timer is running, it cannot be disabled, thus preventing a runaway program
from accidentally disabling the timer. In addition, you can select a mode by using a flash memory OPTION
byte in which software cannot disable the ring-oscillator, thus preventing the source of the Watchdog Timer
2 clock from being stopped.

You clear the Watchdog Timer 2 counter by writing a specific value to the WDTE register. In the case of
the V850ES Series microcontrollers, this value is ACh. If any other value is written to WDTE, a reset

occurs, protecting against a program loop which writes the wrong value to the WDTE register.

After the count operation starts, the program must write ACh to the WDTE register within the set program

loop detection time interval. If the program loop detection time is exceeded without ACh being written to

13
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the WDTE register, the microcontroller generates a system reset request (WDTRES2) or a non-maskable

interrupt request (INTWDT2), depending on the set value of the watchdog timer mode register (WDTM?2).

2.1.4 Clock Monitor

14

The clock monitor samples the main clock, using the on-chip ring-oscillator clock as a reference. The

monitor generates a reset signal (CLMRES) when the oscillation of the main clock stops. The CPU then

operates on the ring-oscillator clock after reset is released. Once the clock monitor has been started

(enabled by the CLME bit in the CLM Register), only a reset can stop the monitor. However, the clock

monitor automatically stops under the following conditions:

¢ When the oscillation stabilization time is counted after STOP mode is released

¢ When the processor clock control (PCC) register stops the main clock and the CPU is running

with the subclock
¢ When the sampling clock ring oscillator stops

¢ When the CPU operates on the ring oscillator
The following registers control the clock monitor:
¢ Clock monitor mode (CLM) register
- Enables or disables the clock monitor

- Can be read or written in 8- or 1-bit units

¢ ring-oscillator mode register

- Sets the operation mode of the ring oscillator

— Can be read or written in 8- or 1-bit units

If the oscillation of the main clock stops while the clock monitor is enabled, the microcontroller generates a

system reset request signal (CLMRES), as shown below.

Figure 7. Clock Monitor Reset

4 Ring-25EC clocks

Main clock

Ring-25C clock

b

CLMRES signal
{active low)

A

—
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3. Program Description and Specification

To demonstrate reset, power-on clear, low-voltage detect, and watchdog timer operation, connect an NEC
microcontroller to a reset (RST) switch, other switches for input, a 2-digit 7-segment LED display for
output, and variable voltage controls for VDD. The adjustable VDD voltage is implemented by connecting
the tap of a potentiometer to the microcontroller’s VDD power. As you turn the potentiometer, the voltage
at the tap varies between OV and 5V, allowing you to check low-voltage operation. A block diagram of the

demonstration hardware appears below.

Figure 8. Demonstration Hardware Block Diagram

VDD
GND
NEC Potentiometer
Microcontroller To Demonstrate
Power-On-Clear and
VDD Low-Voltage
RST RESET
8-Bit Output Port
8-Bit Output Port
Input Port Pin
Input Port Pi
LED-1 LED-2 npu ort Fin
SW2 SW3

On start up, the demonstration program reads the RESF register and displays the value on the LEDs. This

arrangement allows you to see the cause of the previous reset.
The specifications for the demonstration are as follows:

The POC voltage (Vpoc) is set to 2.6V.

LVI is set initially for interrupt on VDD below 3.93V.

The demonstration shows both LVI reset and LVI interrupt operation.
The watchdog timer is set for 68 millisecond overflow time.

Timer H1 is used for periodic interrupt for watchdog timer clear, with variable interval.

* & & & o o

Input switches are debounced using Timer 00 and considered stable after 10 milliseconds.

15
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3.1.1 External Reset

To demonstrate external reset, press the reset switch, which grounds the microcontroller’s reset input.

3.1.2 Power-On Clear

To demonstrate power-on clear, set the potentiometer so that Vpp is below Vpoc (2.6V). When you apply
power, the device stays in reset, and the LEDs are blank because they are not driven. Turning the
potentiometer to raise Vpp above Vpoc brings the processor out of reset, and the LEDs show the RESF flag

value; this value is 00 for a power-on-clear reset.

Reducing Vpp below Vpoc causes a power-on clear, and the LEDs are again blank. Increasing Vpp back

above Vpoc releases the power-on-clear reset, and the LEDs again display the RESF value 00.

3.1.3 Low-Voltage Detector

To demonstrate low-voltage detector (LVI), use the potentiometer to adjust Vpp. After the LEDs show the
RESF value, you can select one of several tests showing LVI operation by pressing SW2 to select a test,
then SW3 to execute the test.

To demonstrate Vpp checking, the program sets one of two Vpp voltage levels, and sets up the LVI unit for
reset or interrupt operation. Reducing Vpp below the Vpp set point causes a reset (blanking the display) or
an interrupt (displaying “LI”’). When you increase Vpp, the reset clears, and the RESF flag display shows

LVI as the cause of the reset.

3.1.4 Watchdog Timer

To demonstrate the watchdog timer, the program sets up a timer for a periodic interrupt to clear the
watchdog timer before overflow. Select the watchdog timer demo test, and the LEDs show a blinking value.

The speed of blinking and the value shown represent the frequency of the interrupt.

Repeatedly pressing SW3 increases the interval of the timer interrupt, causing the LEDs to display a higher
value and blink at a slower rate. When the interval exceeds the watchdog timer overflow time, the

microcontroller resets and shows the RESF value indicating a watchdog timer reset.

3.1.5 Clock Monitor

16

To demonstrate the clock monitor function, run a program displaying a value on the LEDs—*“CL,” for

example. The LEDs continue to display “CL” while the CPU runs on the main clock.

With the clock monitor set and the CPU running on the main clock, pull the clock jumper (JP4) on the
V850ES-KJ1+ Micro-Board to disconnect the X1 clock from the on-board crystal oscillator.

When the clock monitor detects that the main clock is not oscillating, the microcontroller switches to the
internal ring-oscillator clock. At this time, the LEDs display “CL” in blinking mode. The blinking is rather

slow, since the processor is running at about 240 KHz.
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3.2

3.3

3.4

Software Flow Charts

Reference Appendix A for the flow chart of the demonstration program.

Applilet's Reference Drivers

Reference Appendix B for screen captures and descriptions of the Applilet selections made for this

demonstration.

Demonstration Platform

The demonstration uses a development board from NEC Electronics. You may be able to duplicate the

same hardware using off-the-shelf components along with the NEC Electronics microcontroller of interest.

3.4.1 Resources

The demonstration uses the following resources:

¢ M-V850ES-KJ1+ Micro-Board, with uPD70F3318 32-bit microcontroller mounted
¢ M-Station II Evaluation System, using M-Station II resources:

- RST switch generating low-level reset

- 7-segment LED displays LED1 and LED2

- Pushbutton switches SW2 and SW3

- Potentiometer for VDD-GND connection

- DPDT switch for clock monitor demonstration

Add a 100Q potentiometer between VDD FLASH (JP1.1) and GND. With the tap of the potentiometer
connected to VDD (JP1.2), this setup allow you to vary Vpp.

The standard M-Station-1I potentiometer is connected between Vpp and GND, connected by default to
uPD70F3318 analog input P70/ANIO.

For details on the hardware listed above, please refer to the appropriate User’s Manual, available from NEC
Electronics upon request.

17
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Figure 9. M-Station Il Evaluation System
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3.4.2 Demonstration Program

With the hardware configured and the uPD70F3318 microcontroller programmed with the demonstration

code or run with ID850QB-MST debug monitor program, the demonstration operates as follows.

3.4.2.1 External Reset Demonstration

18

To demonstrate an external reset, press the RST switch to ground the microcontroller’s reset input. Upon
receiving this input to external input pin RESET B, the microcontroller resets and initializes each hardware
unit. The reset source flag register (RESF) is set to 00h, if the reset source is RESET B or a power-on clear
reset (POCRES). The RESF is a special register that indicates the source of a reset signal.

To demonstrate external reset, set Vpp above Vpoc (2.6V) using the potentiometer on the Vpp pin. As Vpp
rises above Vpoc, the processor comes out of the reset condition. Press SW2 or SW3 to read the RESF
register. Then press the RST switch to reset the processor. The RESF display clears because the reset
source is external reset. Pressing SW2 or SW3 prompts the program to read the RESF register and display
its value, which is 00h.

These are the steps in the external reset demonstration:

¢ Apply VDD power above the Vpoc threshold and observe “00” on LEDs.
¢ Press either SW2 or SW3 and observe “=1" (selection of test).

¢ Press RST switch to assert reset. On release, observe “00” on LEDs.
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3.4.2.2 Power-on Clear (POC) Demonstration

The V850ES-KJ1+ microcontroller has its power-on clear voltage (Vpoc) set at VDD=2.6 plus/minus 0.1V.
The microcontroller’s internal detector compares the VDD level with the preset Vpoc. When VDD falls
below Vpoc, the microcontroller resets and the display goes blank. When you increase VDD above Vpoc
by turning the potentiometer, the microcontroller comes out of reset. The RESF is now set to 00h, because
the source of the reset is power-on clear. Press SW2 or SW3 to read and observe 00h on the LEDs.

These are the steps in the power-on clear demonstration:

* & o o

¢

Apply VDD below the Vpoc threshold and observe that the LEDs are blank.
Increase VDD above the Vpoc threshold and observe that the LEDs show “00”.
Press SW2 or SW3 and observe “=1" on the LEDs.

Reduce VDD below the Vpoc threshold and observe that the LEDs are again blank (reset
asserted).

Increase VDD above the Vpoc threshold and observe that the LEDs again show “00”.

3.4.2.3 Low-Voltage Detect (LVI) Demonstration

After you press SW2 or SW3 and see “=1" displayed, pressing SW2 changes the display to “=2”, “=3”,
through “=7" and back to “=1". In this way, SW2 selects one of seven tests. Press SW3 to execute a test.
When you press SW3, the left LED digit shows the count-up number, and the right digit is blank. Tests 1
through 4 are LVI demonstration tests, as listed below.

Table 2. LVI Demonstration Tests

Test LED Test Function Function Operation

1 1 voltage reset(0) Set LVI to RESET on VDD < 4.3V
2 2 voltage reset(3) Set LVI to RESET on VDD < 3.7V
3 “3 voltage Interrupt(0) Set LVI to Interrupt on VDD < 4.3V
4 “4 voltage interrupt(3) Set LVI to Interrupt on VDD < 3.7V

To demonstrate an LVI reset, follow these steps:

* & & & o oo o

Apply VDD power above 3.93V.

Using SW2, select test “=1"" or “=2".

Press SW3 and observe mode “1 “ or “2 *

Reduce VDD below the set voltage.

Observe that the LEDs blank at the appropriate voltage.
Increase VDD above the set voltage.

Observe that the LEDs display “Lr” indicating that LVI caused the reset.

If you try to start up with the voltage still below the required operating voltage, the LEDs display the center

bar.

19
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To demonstrate an LVI interrupt, follow these steps:

Apply VDD power above 3.93V.

Use SW2 to select test “=3" or “=4".

Press SW3 and observe mode “3 ““ or “4 .

Reduce VDD below set voltage.

Observe LED display of “LI” at appropriate voltage.

* & & & o o

Press SW2 to return to menu of tests.

3.4.2.4 Watchdog Timer Demonstration

20

On initialization, the watchdog timer is set so that the overflow time is about 68 milliseconds. Timer TMO
is initialized to interrupt every 9.6 milliseconds, and the interrupt service routine for Timer TMO clears the

watchdog timer counter.

Table 3. Watchdog Timer Tests

Test LED Test Function Function Operation
5 “5¢ watchdog_timer reset() Watchdog timer reset
6 “6 watchdog timer_interrupt() Watchdog non-maskable interrupt

To run the watchdog timer demonstration, follow these steps:

¢ Use SW2 to select test “=5".
¢ Press SW3.

¢ Observe “51” displayed by the LEDs with the right digit blinking rapidly. At this point, the Timer
TMO interrupt INTTMOO011 is occurring once every 9.6 milliseconds and clearing the watchdog
timer.

Press SW3 repeatedly.
¢ Observe “527, “53”, etc., on the LEDs with the right digit blinking more slowly.

Note: Repeat this same sequence for test “=6", and observe “62”, “63”, etc.
For every press of SW3, the demonstration program adds another 9.6 milliseconds to the Timer TMO
interval. To generate the blinking, the program increments a variable in the interrupt service routine for

INTTMOO1. As the interval increases, the INTTMOO1 interrupt happens less frequently, so the blinking rate

slows.

The table below shows the number of presses on SW3, the Timer TMO interval set, and the LED display.
The timer and watchdog have not been precisely calibrated.

Table 4. Watchdog Timer Test Intervals

SW3 Presses | Timer H1 Interval | LED Display

1 9.6 msec “517, 1 is blinking rapidly

2 19.2 msec “52”, 2 is blinking more slowly

3 28.8 msec “53”, 3 is blinking more slowly

4 38.4 msec “54”, 4 is blinking more slowly

5 48.0 msec “55”, 5 is blinking more slowly

6 76.8 msec “d1”’; Watchdog Timer has caused Reset
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When the interval for the Timer H1 interrupt increases past 52 milliseconds, the watchdog timer is not

cleared in time, and the counter overflows, causing a watchdog timer reset. The program starts again and
displays the value “d1” for RESF, which indicates that the watchdog timer reset flag (WTDRF) is set and

shows that the watchdog timer caused the reset.

At this point, the program has been reinitialized, so the Timer TMO interval is again at 9.6 milliseconds.

The watchdog timer is being cleared before overflow.

3.4.2.5 Clock Monitor Demonstration

To demonstrate the clock monitor function, a double-pole/double-throw (DPDT) switch is wired in place of

the jumpers for the crystal at JP4 (pin 1, 2, 3, 4), as shown in Figure 10.

To run the clock monitor demonstration, follow these steps:

¢ Place the DPDT switch to its NC (normally closed) position.
¢ Use SW2 to select test “=7".
¢ Press SW3.
¢ The LEDs display the count-up number when the CPU is running with the main clock.
¢ Toggle the DPDT switch to its NO (normally open) position.
¢ The LEDs display “CL” when the CPU is running with the internal ring oscillator.
Table 5. Clock Monitor Test
Test LED Test Function Function Operation
7 “7 clock_monitor() Clock Monitor reset
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3.5 Hardware Block Diagram

Figure 10. Hardware Block Diagram
VCC 5V
I
VDD |
GND
NEC Potentiometer
Microcontroller To Demonstrate
Power-On-Clear and
VDD Low-Voltage
RST RESET
3 —Q, NC
s
1
8-Bit Output Port O,
) ! DPDT
8-Bit O P 1
-Bit Output Port
—O o
JP4
Input Port Pin
Input Port Pi
LED-1 LED-2 fiput Fort Fin
SW SW3
Figure 11. LED Connections
Segments LED-1 LED-2
A A P40 P70
F I G I B B P41 P71
C P42 P72
E ¢
— W D P43 P73
D DP
E P50 P74
LED-1 and LED-2
F P51 P75
G P52 P76
DP P53 P77

3.6 Software Modules

The software order is set up by the Applilet, which builds a make file when you generate the base code.

The make file has the name of your project and the suffix “.mak”. In the make file, the start function is
given by the command line “STARTUP= crtE.o”. This module is linked to load at address zero, which is
where the reset vector is located. In crtE.s in section “RESET” is an instruction to jump to __start. This is

where the program begins when the processor starts running.

In crtE, when __start is called, the routine must set up various registers that control the program operation.

The routine initializes registers to be a text pointer, global variable pointer, and stack pointer. The routine

22
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clears the sbss, bss and IRAM areas of memory. Variable _ argc is loaded into 16, and pointer __argv is
loaded into r7. Then the routine calls main(), the normal start of a C program. Although registers r6 and r7

have been loaded, it is unusual for an embedded program to take input parameters.

When main() is entered, it immediately calls Systemlnit() to set up the predefined variables for the C
program and initialize all of the peripheral subsystems. On return, main() starts the watch timer and Interval
Timer 1, and displays the current test number. The routine then enters an infinite loop, checking for

operator input from push buttons SW2 and SW3.

The watch timer blinks the left LED’s decimal point, changing state every 50 interrupts. The interval timer

TO1 blinks the right LED’s decimal point, changing state on every interrupt.

When you press SW2, the routine increments the test number. This incrementing continues until you reach

the maximum number of tests, and then the test number restarts at 1.
When you press SW3, the function corresponding to the current test number (set by SW2) is called.
The flowcharts in Appendix A show the operation of each test function.

Reference Appendix C for the complete software listing.
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4. Appendix A — Software Flowcharts

4.1 Main()
Figure 12. Safety_1.1.1 Main()
Safety_1.1.1 Main()

Start

pre_process crte.s (C runtime initialization)
initiallzation

start maln() This is where the actual C program starts

HiHi

m
Initizlization

|

start this timer early as it is doing

L the reset for watch dog timer 2

|

display disply the reason for the reset or startup

|

clear reset fl some reset reasons are not cleared
o on the next reset unless power on clear occurs

|

sat staring tast
number to 2ero

|

Timar PO i
Inltiglization TMPO_Change TimerCondition - set interval

e{

24



Safety Features

NEC

Figure 13. Safety_1.1.2 Main
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Safety 1.1.3 Main ()

Figure 14.
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4.2 Voltage Reset
Figure 15. Safety_1.2.1 Voltage_Reset
Safety_1.2.1 Voltage Reset
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4.3 Voltage Interrupt
Figure 16. Safety_1.2.2 Voltage_Interrupt
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4.4 Low Voltage Detect Monitor
Figure 17.
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4.5 Watchdog Timer Reset
Figure 18. Safety_1.3.1 Watchdog_Timer-Reset
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4.6 Watchdog Timer Interrupt
Figure 19. Safety 1.3.2 Watchdog_Interrupt
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4.7 Watchdog Timer Monitor
Figure 20. Safety_1.3.3.1 Watchdog_Timer_Monitor
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Figure 21. Safety_1.3.3.2 Watchdog_Timer_Monitor
Safety 1.3.3.2 Watchdog_Timer_Monitor
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4.8 Clock Monitor
Figure 22. Safety_1.4.1 Clock_Monitor
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4.9 System Initialize
Figure 23. Safety_2.1 System_Init
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4.10 System Initialize Hardware
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Figure 24. Safety_2.2.1 Systeminit_hdw_init
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4.11 Port Initialize
Figure 25. Safety_2.3.1 Port_Init
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412 Port User
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Figure 26.
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Figure 27. Safety_2.3.2.2 Port_User_sw
Safety 2.3.2.2 Port_User_sw
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Figure 28. Safety_2.3.2.3 Port_User_sw
Safety 2.3.2.3 Port_User_sw
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4.13 Port User LED

Figure 29. Safety_2.3.3.1 Port_User_LED
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Figure 30.

Safety 2.3.3.2 Port_User_LED

Safety 2.3.3.2 Port_User_led
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Figure 31. Safety_2.3.3.3 Port_User_LED
Safety _2.3.3.3 Port_User_led
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Figure 32. Safety_2.3.3.4 Port_User_LED
Safety 2.3.3.4 Port_User_led
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Figure 33. Safety_2.3.3.5 Port_User_LED
Safety 2.3.3.5 Port_User_led
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Figure 34. Safety_2.3.3.6 Port_User_LED
Safety 2.3.3.6 Port_User_led
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4.14 Watchtimer Initialize

Figure 35.
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Figure 36.

Safety 2.4.1.2 Watchtimer_Init
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4.15 Watchtimer User
Figure 37. Safety_2.4.2.2 Watchtimer_User
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4.16 Watchdog 1 Initialize
Figure 38. Safety_2.5.1 WatchdogZl_lInit
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wdt_rollover =0

1

set address of
PRGMD register

1

set address of
WOTMA1 register

disable watch dog timer interrupt

SetlORBit INTWDTM1

1

select timeout

i i A
intervl select maximum timeout clock 2421 / fxw prescale

1

enable watch enable watch dog timer 1
dog timer 1 to generate non maskable
interrupt INTWDT1

1

retum
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4.17 Watchdog 1 User
Figure 39. Safety 2.5.2 Watchdogl_User

Safety 2.5.2 Watchdogl_User

MD_INTWDT1

anable interrupts

set watch dog wdt done = 1

tme;; done indicate watch dog timer interrupt received

return from
interrupt
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4.18 LVI Initialize

52

LV Init

save r11 and r12
o the stack

|

mask the LWl
irtehrup

|

sat dafault ow

voltage compare
g 3.5 volts

|

enable LVI
opstation

|

set delay count
in register r11

Figure 40. Safety 2.6.1.1 LVI_Init

this is an assembly language program in Ivi.s

set LVIMK bit of LVIIC register
to disable interrupt

special register operation

T

decrement delay
counter

|

no

enable LV
irterrupHt

if voltage is below 3.5, we will hang here forever

special register operation



Safety Features N EC

Figure 41. Safety 2.6.1.2 LVI_Init
Safety 2.6.1.2 LVI_Init

set LVI interrupt
priority highest

enable LVI clear mask bit LVIMK
interrupt to enable the interrupt

|

restore registers
ri1 and r12 from
the stack

|

return

_L\1_Start

enable LVI clear mask bit LVIMK
interrupt to enable the interrupt

enable LVI

ation special register operation

1Ea [0

return
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419 LVI User
Figure 42. Safety_2.6.2 LVI_User

Safety 2.6.2 LVI_User

MD_INTLV

enable interrupts

—

set flag indicating
low voltage lvd_done = 1

interrupt received

return from
interrupt
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4.20 Write Special

Figure 43.

Safety 2.7.1.1 Write_Special

Safety 2.7.1.1. Write_Special

writa to PRCMD
reglster

1

wiite value 10
P3G reglster

|

delay

retum

]

_write_PCC

write to PRCMD
register

1

wiite value 10
PCC register

|

delay

retum

]

special operations register

special operations register
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Figure 44. Safety_2.7.1.2 Write_Special
Safety 2.7.1.2 Write_Special

_write_CLM

write to PRCMD , . .
register special operation register

1

write valye to
CLM register

_write_WDTM1

write to PRCMD special operation register
register

write variable to
WDTM1 register
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Figure 45. Safety_2.7.1.3 Write_Special

Safety 2.7.1.3 Write_Special

_write RUN1

save register 11
on the stack

1

write to PRCMD special operation register
register

1

write valus - .
to WDTM1 writing of the RUN1 bit causes
ister the watchdog timer to reset it's counter

|

restore register .
11 from the stack _write_LVIM

L

write to PRCMD special operation register
register

0
|

write variable
to LVIM ragister

|

retum
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4.21 Pre-Processing

58

Figure 46.

crie.s

set TEXT pointer
register

1

set Global pointer

g
g

g
:
:

set element
pointar

Safety 3.1.1 Pre-Processing

|

enable on chip
debug mode

clock spe

166 M

<2

set r13 io sbss
section address
start
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Figure 47. Safety_3.1.2 Pre-Processing
Safety 3.1.2 Pre-Processing

Y

end of sbss address

st r12 to eshss
section address
-
clear a word of '
no
S O o W
address r3
T —— —

set ri2 1o bas

section start
setriZto et end of bss address
section address

clear a word of -
memory st increment r12 by

address r3 4 )

=
<

setri2?to
PROLOG TABLE
address

T

sat CALLT hase
inter

-T
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Figure 48. Safety_3.1.3 Pre-Processing
Safety 3.1.3 Pre-Processing

]

setr10to IRAM
start address

|

set ri1 to IRAM end of IRAM address
end address

T

clear a word of .
no
@ memery at Incre:'lent r10 by
address r10 bytes

set 6 to arge

set r7 to argv

1k

Systeminit

|

main{arge,
argv)

[
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5. Appendix B — Applilet Tool
The Applilet tool provides a GUI-based environment for generating a base framework of code. As shown in
the following series of screen captures, you can select the features needed for your application and get a
quick start in creating your code. The screens shown below are only for the features applicable to this

demonstration.

5.1 System Memory
To enable the Applilet to include the options available for your MCU, you need to import the MCU
information. As shown at the bottom of the screen below, this demonstration uses the V85S0ESKJ1+
uPD70F3318Y MCU. This screen is just informational and shows how the internal memory is laid out in
the processor. Other Option menu items are:
Options | Compilers | NEC Compiler

Options | Source Code Language | C Language
Options | Import MCU

Figure 49. Applilet Screen Showing Memory Layout

S Applilet.  [(C:YNEC Projectsh\W850Wipp. 1%port dewviport dev.prx) |Z”E]g|
File Peripheral ©ptions Help

0| E| 4|2 4

(o} _;ﬂ| ®|-£| 'ﬁ-i;ﬂi |NEC_C Cu:umpﬂﬂrj
Macto | Fune | Pin | 9T | 10R |

* tm Bebafe On-chip periphearal k0O

[+ & PEI‘ip]:’LE:I‘El 0x03f7f000 Internal RAl area
(=03 ffhi000

Access-prohibited area

D0 00000

External Memorny area
[Bank3)

SEEE L External Memorny area

[Bankz)

SEElE L External Memony area

[Bank1)
Q00200000

External Memony area
[Bankl}

o001 000a0

Agcessprohibited area

00040000

Internal RO area

VESOESKI1+ wPDT0F3318Y | SystemClock: 20 0008Hz | SubClock: 32 762K Hz | MCU conflomation: ¥1.33
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5.2 System Peripherals

The Applilet screen below is your starting point. From this screen you select each of the peripheral
subsystems. It is best to start with the system first since the clock selections made here are used by the other
peripherals.

Figure 50. Selecting Peripherals

Applilet.  [(C:ANEC_Projects\W850Wipp_ 1%port dewviport dev.prx)

File Peripheral Options Help

02| @| 4| @] 2] 2| &= 53| [¥ec_c compter <]

Macto | Fune | Pin | IMT | 10R |

+ % Ileraory
- % Peripheral

G el system = BUS ‘rd INT
E3 wanl
G{; > FORT Serial AD
e DA . Timer % DMA
i &
&7\ WatchdogTimer @ WatchTimer RTO

VESOESKI1+ nPDT0F3318Y | SysteraClock: 20 0000Hz | SubClock: 32.768KHz | MCU confimmration: V1.33
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5.3 System

5.3.1 System Foundation Settings
After you click System, the Applilet’s Foundation setting tab allows you to select various clock
operations. When you start the demonstration, you want to be in high-speed mode, so select the main clock
option and the PLL multiplier. You also want to be flexible, so allow the ring oscillator to be stopped by
software. The main oscillator selection should be based on the crystal used to drive the main clock of the
microcontroller. The same is true for the sub-clock oscillator crystal or whatever method you use to

generate the low frequency for that clock source.

Figure 51. System Foundation Settings

- Clock generatar operation mode 1 — PLL function setting
f* Ilain clock operation made " PLL function OFF
" Sub-Clock operation made * PLL fimction OF
Ring-02C option byte selection 1~ Ring-058C setting

" Ring-03C can not be stap by software

Dizahle Ring-O5C oscillat
fs Ring-03C canbe stop by software e St

Oscillates setting

| Ilain oscillates{IIHz) ij

| Bing-C3C oscillator{KHz) 124@

| Sub oscillates(ECHz) . ]32.?68 LJ
-Dscillation stahilization time

| Stahle tiraefms) 16.6 j

| i | Help | Info ‘ ]9 | Cance||
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5.3.2 System Startup Settings
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When you click on the Startup setting tab, the Applilet shows CPU clock(MHz) at “20” because you
previously selected a SMHz main clock with PLL on. Under OCDM register setting, allow on-chip debug

mode since you are working with development code. To be safe, leave the Security ID as all ONEs; you do

not want to pick a strange value and then forget what it was.

Figure 52. System Startup Settings

= System

Foundation setting | Startup setting | Watchdostitaer 2 |

-CPU clock selectian

' Clock maonitar setting
[ Enahle clock mordtor

~ OCDM register setting
W Use on-chip debug raode

~SECURITY ID-

CPU clock{MHz) % =
- Clock output setting i~ Mask redister setting
[ Enshle clock output function [ Use mask register

i Trput 10 HEZ rourberse g Oxal) separated by "0

SECURITY ID |0, e o ¥, 0¥, D, 0, 02, 0, e 0:

| Default| Help | Infa |

Ik | Cancel|




NEC

Safety Features

5.3.3 System Watchdog Settings
After clicking the Watchdogtimer 2 tab, select the non-maskable interrupt. Select the ring oscillator as the

clock source for Watchdog Timer 2. Select the longest delay possible from the clock selection pull down

menu.
Figure 53. System Watchdog Settings
> System
Foundation setting | Startup setting  Watchdogtimer 2 ]
-Mode
" Urmsed/disdbled
" Beset mode{ WD TRESZ)
0 Mon-reaskable interrupt regquest wode(INTWDT2:
i Watchdnutimercinckmnde
[+ Tse Fing-05C Clock " s SubClack
~ Clock selection(Ring-0SC clock)
| Watchdog timer 2 clock{ms) 122% j
‘ Difault ‘ Help | Info ‘ 0K ‘ Cancel |

5.4 Port Subsystem
Clicking the Port button on the main Applilet screen gives you access to port settings.
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5.4.1 Port 9-1 Selections

66

Port 9-1 connects to the pushbuttons (SW2 and SW3). Note in the figure below that the pull-ups are
enabled. With this setting, you do not need extra pull-up resistors on the switches. Pressing the switch pulls
the input to ground. Pin P94 connects to SW2 on the M-Station (the left switch) and P95 connects to SW3
(the right switch).

Figure 54. Port 9-1 Selections

5 Digital /0 Port

_________ Port0| Portl| Port3-1| Port3-2] Port4]| PortS] Porté-1| Porté-2] Portd|
[ Pon®1] Pornt92] PortCD | PortCM | PortCS] PortCT] PortDH| PortDL-1] PortDL2]
-Fap
(% TTrmsed " In ™ Ot |- Pl [
Fa1
(* Urused " In " Ot [T E I
- paz
(v TTrmsed (" In 7 Ot = Jal
~pa3
{* TTymeed " In ™ Ot [~ FUI i i
—Po4
" Unused o In Ot v PUI Jo el
- Pas
™ Urmsed ¢ In T Ot v PU Jil
P9
f* rused " In Ot [ FU Ies
P97
* TTrmsed " In ™ Cut [ FU [ ||
| Default | Help ‘ Infa | oK | Cancel ‘
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5.4.2 Port DH Selections

Go to the tab for Port DH to set up this port as an output for the right LED. When the port pin outputs a 1,
the LED segment turns off. Outputting a 0 causes the port pin to sink current, and the LED turns on. On

each pin, select a 1 for the initial output so that the LEDs do not come on until they are supposed to.

Figure 55. Port DH Selections

= Digital 14O Port

Portd| Portl| Port3-1] Pont3-2| Portd| Ports] Part 2| Portg]

Portd-1| Port92] PartCD | PortCh ] PortCs| PortT i FodDH Y PortDL-1] PonDL-2]

-POHD-

" Unnsed ™~ In " Out [ B0 v 1

POH1

™ Unnsed " In v Ot I F V1
~PODH2

" Urmsed " In o+ Out r V1
—PDH2

™ nused " In * Cut [ EU v 1
~PDH4

" Urmsed " In v Out I FU w1

~PDHA

™ nmsed " In (" Cut | v 1
—PDHE

" Unnused " In & Cut [ PO w1

-FDHT

" Urmsed " In o+ Ot I FU W 1 el

‘ Default ‘ Help I Infa | oK | cancel J
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5.4.3 Port DL-2 Selections
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Using the Port DL-2 tab, set up this port as an output for the left LED with the same settings as for Port DH

above.

.+ Digital 1/0 Port
Portll] Portl | Port3-1] Port3-2]| Portd] Ports| Ponté-1] Porté2| Pomg]
Port9-1 | Ports2| PortCD | PortCM | PortCS] PortCT| PontDH| FortDL-1 | Paxtiil-al

-POLB
{7 Urmsed

POLY
™ Unused

~PDL1D
" Unnsed

~POL1A
" Urnsed

~PDL1Z
" Unused

~PDL13
™ Unused

~PDL14
" Unused

PDL1S
" Urmsed

-~

~

In

In

In

In

In

In

In

In

Figure 56.

Ot

Ot

Ot

Ot

Ot

Ot

Ot

Cnat

r ru 7
rr 2
r w
r v
B v
r w
[ Fu "
[ ru W

Port DL-2 Selections

1

| Default| Help I

Info |

Ok | Cancel‘
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5.5 Watchdog Timer 1 Selections

Select the watchdog timer to operate as an interval timer for now. You can change this selection later, if
desired.

Figure 57. Watchdog Timer 1 Selections

“ Watchdog Timer 1

Mode
" Unnsedidisahled

" Watchdog tirer
¢ Interval timer

T Clock selection
| Creerflonr tirmelms)

420 -]
.r-_\- 'I
£ Gt

' Interval tirer Interpt
v Nlaskable interrupt(INT WD TR

| Priority

llcnwest LJ

| Default| Help | Infa | oK | Cancel|

5.6 Low-Voltage Detect Selections

When picking the initial conditions for the LVI tests, you do not want power-on clear to occur when low
voltage is detected. The first LVI test is at a voltage threshold of 4.3V.

Figure 58. Low-Voltage Detect Selections

Low_Yaltage detector

Operation setting
¥ Enahle LYI detection operation

Cetection operation mode selection
{* Generate intermupt siznal

| Priotity

| highest <]
(" Generate internal reset sienal
. PD{S maak'nhtiﬁn selection

& POC iz not selected by mask option;

0" POC is selected by mask aption

' Cetection level selection
| Dietection lewel{ V)

l[43v 402V |

| Default] Help | Infa | oK ] Cancel]
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5.7 Timer Subsystem
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This demonstration uses timer TMPO as an interval timer from the timer subsystem.

Figure 59. Timer Subsystem

= Timer

Tiraer5 | Timer30| TimerS1| TimerHD | TimerH1 |
THIPO | Tirer00 | Tirer01 | Tirees02 | Tireer03] Tirmer04]

-Function -
O Unused

{+ Interval tiraer

©" External event counter
" External trigeer pulse output
" Oneshot pulse cutput
" PWM

" Pulse width measureraent
f-

Free ninning

..........................

. Detail i Default ‘ Help |

..........................

Info

] 4

‘ Cancel ‘
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5.7.1 Timer TMPO Selections
For timer TMPO, you want to divide the system clock down as much as possible. Use the interval timer as a

counter compare. Interrupt when the count and interval value 1 match.

Figure 60. Timer TMPO Selections

= TMPO interval timer

Count clock
t O P

™ fidd O fogd

" fog? T fodla

7 P32 " Poeiad

f* fiogl 28  TIPOO falling edge

" TIFOD rising edge  TIPOO hoth edge
~Input filter setting

| TIPOO use digital noise filter when inpt
. Yalue scale

Walue scale ||:|:uu.nt j
~ Interval timer

Intersral sraluel 1|:|:,:‘]'f‘ff‘

v TIIFD and CORD match, generate an interrupt(INTTPOCCO)

Frionty ‘lcuwest LJ

Intersal walue? set Mot Used j

[ THIPO and TR match, generate an intermpt{INT TPOCC )

Help | Info | 5] 4 | Cancel |
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5.8 Watch Timer Selections
The initial selection for the watch timer is to run from the main system clock. You want a slow watch timer

for long delays. The interval timer runs a little faster for blinking and shorter delays.

Figure 61. Watch Timer Selections

<= WatchTimer

~flode 1 Clock maode-
(" Trmsed {* TTze MWainClock
i+ TTged " TTze SubClock

' LIsed as watch tirmer -
I b K

| ¥ Watch timer interrupt{INTWT)

Prionity jlc-u-'est

..-.Used as intereal tirmer

=
_ Prescaler selection 162.4ms LJ
=
=

v Interval tiraer interrapt{INTWTI)

Frionty 1101.x-'est

' Dediéaied baul:i rafe uenerainr'l.‘i'niewaI'ti'mer":
v Baud rate interrupt

Prionty 1luwest
Interval time = 65 530K Hz)

| Default| Help | Infa ] oK | Cancell
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5.9 Interrupt Selections

Enable interrupts from the following sources:

TMO000: Timer 0

WDTMI1: Watch Dog Timer !
WT: Watch Timer

WTI: Watch Timer

LVI: Low Voltage Detect

* & & o o

Figure 62. Interrupt Selections

s Interrupt Controller

Interrapt setting  rultiple interrapt setting ] Kew retwm fanetion |
Enable/Disable all multiple interrupt

[+ [Jzer setting ™ Check all ™ Uncheck all
Enable multiple interrupt
[ CsI100 [ CsIol [ TKIS0 [ TS
v THI000 [~ TmO01 I [~ TmIO11
T [ INTFO [ INTFI [ INTF2
[~ INTP3 [~ IMNTP4 [ INTPS | IMTPé
Enable multiple interrupt
[~ THOZ0 v WT v WTI [~ BRG
[~ KR ™ &D [ 1o [ CS5Ia0
[ TKIHD [~ TMHI [~ 3TO [ 5T1
[ 3RO [ 5R1 [~ SREN I~ 5RE1
Enable multinle interrnt
[ I [~ SRE2 [ SR2 [ 5T2
[ CsI02 [~ TI051 N [ TiOM
[~ TIO40 [ CsIal [ TKIO31 [ THI030
[ TIO21
Enable multinle interruat
[ DMs3 [ DRAZ [ Dl [ DRI&O
[ TFROCCH [~ TPOCCH [~ TPOOV [~ IMNTP7
v LVI

| Default | Help | Info | oK | Cancel |

5.10 Generation of Source files

Once you have chosen all the subsystem selections, it is time to specify the code you want the Applilet to
generate. If you do not make all the choices correctly, you can always come back, click a different selection,

and regenerate the base code. Therefore, it is a good idea to save the files that are generated in a separate
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directory and make a copy of them for use in development. Then you can easily generate changes and just
do a “difference.”

5.10.1 Interrupt and Port Functions

Make the selections shown below.

Figure 63. Interrupt and Port Functions

%> Generate source code

Select peripherals and functions: 1 SBelect driver and directory; :
[ ¥ Seratern ~ | = j
¥ BUS e
= ¥ INT aNEC_ijects

¥ INT Initi ) avgju

¥ INT_SelectPriorty] ) a App 1

¥ INT SelectIMTInputEdgel = - port_dew

¥ INT SelecthlaskahleEnabler )

¥ INT MMaskahleINTControlf )

¥ INT_MMIControl] )

¥ IHNT _User Irdti )
=¥ PORT
¥ Port_Inif( )

Serial
LD

Dy

= Tiraer

i ) 11

+
§ % oW ow

“w Create folder

Mo help informatian.

Expand all Collapse all Select all Clear all Generate Cancel
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5.10.2 Timer Functions

Make the selections shown below.

Figure 64. Timer Functions

%> Generate source code

Select peripherals and functions: 1 —Select driver and directory:
=¥ PORT N EE |
¥ Port_Init( ) am
H # - Serial aNEC_ijects
[l ¥ AT £qvasn
- % DA Aapp_1
=.;: ¥ Timer "-'r-':'."}:u:lrt_dE'-.-'
| w  TLIFO
b ® TIWIPO Initf )
- THIPO Start( ) i
¥ TIIPO Stopl)
- TWIPO_ChangeTirnerCondition )
¥ TMPO_OreshotTriggerOn )
¥ THPD_GetPulseWidth{ )
K

THIPD_GetFreeRurmangWaluef
-#  THIPO_User_Initf )

= % TMOL “ Create folder
Mo help informatian.
Expand all Collapse all Select all Clear all Generate Cancel
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5.10.3 Watchdog, Watch Timer and LVI Functions
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Make the selections shown below.

Figure 65.

> Genperate source code

Select peripherals and functions:

Watchdog, Watch Timer and LVI Functions

Select driver and directary:

¥ WatchdogTirner

w
w

n
w

WDT1 Initi )
WDTI_Start( )
WDT! Restart( )
WDT1 User Init( )

¥ WatchT imer

WT_Init( )
WT_Starti )
WT Stopi )

WT _User Irat( )

L¥I Init{ )
LVI Start( )
LVI Stopl )
LV SetL¥ILevel( )

=B -]
£

ENEC_PrDjects

£yvesn

_Aapp_L

= port_dev

Create folder

Mo help infarmation.

Expand all

Collapse all

Select all

Clear all

Generate Cancel
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5.10.4 Source File List
The Applilet provides a list of files that it has generated, per your selections, as shown below.

Applilet

L

Figure 66. Source File List

%)

Wi018; The operation of Generating is successfull

The Fallawing files have been generated:

CAMEC Projects\WES0App_1iport_devisystem,clsystemn_user.c system. b system, ssystem.inc
CAMEC _Projecks\WES0App_11port_deshint,ciink_user.c ink.b )
CAMEC_Projects\WaS0App_1iport_deviport,cfport.b

CAMEC _Projectsi\WES0App_1ipart_dewhtimer. citimer_user.c kimer.h )
CMEC_ProjectsiWas0App_1iport_deviwatchdogtimer  c{watchdogtimer_user.c watchdogtimer.h )
CANEC_Projectst\Waslapp_Liport_devhwatchtimer, cfwatchtimer_user.c watchtimer.h )
CAMEC_Projecks\WaS0App_1ipart_dewiivi.cilvi_user.c [vib Ivi,shi.inc
CAMEC_Projecks\WaS0App_1ipart_devicrte.s
CAMEC_Projects\WES0App_1ipart_deviport_dev.pri

CAMEC _Projecks\WES0App_Liport_deviport_dev.prw
CAMNEC_Projects\WES0App_11port_devias0, dir
CAMEC_Projects\WES0App_11port_devhsysteminit.c

CAMEC _ProjectsiWeS0App_1iport_devimain.c
CAMEC_ProjectsiwasS0iapp_1iport_devimacrodriver.b

CANEC _Projects\WasDapp_liport_deiINTTab.s
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6. Appendix C — Source Code Listings

6.1 crtE.s

This device driver was created by Applilet for the V850ES/KX1+
32-Bit Single—Chip Microcontrollers

Copyright (C) NEC Electronics Corporation 2002-2004
All rights reserved by NEC Electronics Corporation

This program should be used on your own responsibility
NEC Electronics Corporation assumes no responsibility for any losses incurred
by customers or third parties arising from the use of this file

Filename : crte.s
Abstract : start file for CA850
API1ib: V850ESKXTH. Iib V1.33 [24 Sep 2004]

| : |
| : |

tp —> —+ + _ start __tp_TEXT
| start up [

text section

library
| : |
| : |
arge
| 0 |
e | __argv
data section | #.L16 |
|~ | .L16
| 0x0, 0x0, 0x0, 0x0 |
| |
sdata section |
| |
gp—> —+ t __ssbss
| |
sbss section |
| |
+ + _ stack __esbss __sbss
| stack area |
bss section |
| 0x200 bytes [
sp—> —+ + _ stack + STACKSIZE __ebss

S - i o R - i R R o R i T i o s s e i o s s s o o s S e o el S S S S i S S -

E

=+

special symbols
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.extern __tp_TEXT, 4
.extern __gp_DATA, 4
.extern __ep_DATA, 4
.extern __ssbss, 4
.extern __esbss, 4
.extern __sbss, 4
.extern __ebss, 4

#
# C program main function
#
.extern _Systemlnit
.extern _main
.extern _Clock_Init
#
#t for argv
#
.data
.size __argc, 4
.align 4
__argc:
.word O
.size __argv, 4
_argv:
.word #.L16
.L16:
.byte 0
.byte 0
.byte 0
.byte 0
#
# dummy data declaration for creating sbss section
#
. sbss
. lcomm __sbss_dummy, 0, 0
#
# system stack
#
.set STACKSIZE, 0x200
. bss
. lcomm __stack, STACKSIZE, 4
#
# RESET handler
#

.section  “RESET”, text
jr _ start
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#
# start up
# pointers: tp - text pointer
# gp - global pointer
# sp - stack pointer
# ep — element pointer
# exit status is set to r10
#
. text
.align 4
.globl __start
.globl __exit
.globl __startend
.extern __ PROLOG_TABLE
__start:
mov #__ tp_TEXT, tp —— set tp register
mov #__gp_DATA, gp — set gp register offset
add tp, gp — set gp register
mov #__ stack+STACKSIZE, sp —— set sp register
mov #__ep_DATA, ep —— set ep register
.option warning
mov 1, ri1l — on-chip debug mode
setl 5, PMCO[rO]
setl 5, PO[r0]
st.b r11, PRCMD[r0]
st.b r11, OCDM[r0]
nop
nop
nop
nop
nop
mov Ox1, r11
st.b r11, VSWC[rO] —-mainclock over 16. 6MHz
jarl _Clock_Init, Ip — call Clock_Init function
mov #__ssbss, r13 —— clear sbss section
mov #__esbss, ri12
cmp r12, r13
jnl (L1
.L12:
st.w  r0, [r13]
add 4, r13
cmp r12, r13
jlo.L2
JL11:
mov #_sbss, r13 —— clear bss section
mov #__ebss, ri12
cmp r12, r13
jnl .L14
.L15:
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st.w r0, [r13]

add 4, r13
cmp r12, r13
jl . L15
.L14:
mov #_ PROLOG_TABLE, r12 — for prologue/epilogue runtime
|dsr r12, 20 —— set CTBP (CALLT base pointer)
— |RAM clean up —
mov 0x3ffd800, r10 —— IRAM start address
mov Ox3fff000, r11 —— IRAM end address
_clear_loop: — |RAM clean up
st.w r0, 0x0[r10]
add 4, r10
cmp r11,r10

jnz _clear_loop

Id. w $__argc, r6 —— set argc
movea $_ argv, gp, r7 —— set argv
jarl _Systemlnit, Ip — call Systemlnit function
jarl _main, Ip — call main function
_exit:
halt — end of program
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6.2 systeminit.c

/%

*ok
s+ This device driver was created by Applilet for the V850ES/KJ1+, V850ES/KG1+,

sk V8HOES/KF1+, V850ES/KE1+ 32-Bit Single-Chip Microcontrollers

$ok

*x  Copyright(C) NEC Electronics Corporation 2002-2004

sk All rights reserved by NEC Electronics Corporation

$ok

*x This program should be used on your own responsibility

sk NEC Electronics Corporation assumes no responsibility for any losses incurred
*k by customers or third parties arising from the use of this file
$ok

*x Filename : systeminit.c

*x  Abstract : This file implements macro initiate

sk AP|lib: V850ESKX1H. lib V1.33 [24 Sep 2004]

$ok

*x Device: uPD70F3318Y

kk

sk Compiler: NEC/CA850

$ok

*/
/%
Kok
*% |nclude files
Kk
*/
#include “macrodriver.h”
#include “int.h”

#include “port.h”

#tinclude “timer.h”
#include “watchtimer.h”
#include “watchdogtimer.h”

/%

*%

** MacroDefine

kk

*/

extern unsigned long _S_romp;

// RAM

J Y
/* Function: hdwinit () */
/* Description: set up initial hardware */
/% note - this is called by startup code before main() is called*/
/* Input: none */
/* Return: none */
/ /

void hdw_init( void )
{
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unsigned char uc;

/* not necessary to stop Watchdog timer 1, not running by defaultx/

WDTM2 = Ox4e;  /* change ti
/* this regi

PLLCTL = 0x03;

__asm("mov 0x3fff000, r10”) ;
_asm("st.b r0, Ox1fc[r101”);
_asm(“st.b r0,0x828[r10]") ;

mer settings, you cannot write to */
ster again */

// Enable PLL

// Set SFR base in R10
// Write to PRCNMD

// Set PGC for Fxx

__asm(“nop”) ;
_asm(“nop”) ;
_asm(“nop”) ;
__asm("nop”) ;
_asm(“nop”) ;

}

/*

k-

*%

** Abstract:

*#¢ |nit every Macro

*%

*k Parameters:

** None

K%

** Returns:

** None

K%

k-

x/

void Systemlnit( void )

{

_asm(“di”);
_rcopy (&_S_romp, -1);

hdw_init () ;

PORT_Init( );
TMOO_Init( );
TMPO_Init( );
WT_Init();

WDT1_Init();
LVI_Init();

_asm("ei”);

/* disable interrupt */

/* copy predefined values from rom to ram */
/* some hardware initialization */

/* Port initiate */

/* TMOO initiate */

/* TMPO initiate */

/¥ WT initiate */

/* WDT1 initiate */

/* lvi initiate */

/* enable interrupt */
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6.3 main.c

/%

$ok
sk This device driver was created by Applilet for the V850ES/KJ1+, V850ES/KG1+,
s V850ES/KF1+, V850ES/KE1+ 32-Bit Single-Chip Microcontrol lers

*k

sk Copyright(C) NEC Electronics Corporation 2002-2004

#k All rights reserved by NEC Electronics Corporation

*k

*x This program should be used on your own responsibility

#kx NEC Electronics Corporation assumes no responsibility for any losses incurred
sk by customers or third parties arising from the use of this file

*ok

*k Filename : main.c

sk Abstract : This file implements main function

#k APIlib: VB50ESKX1H. lib V1.33 [24 Sep 2004]

*k

*kx Device: uPD70F3318Y

$ok

% Compiler: NEC/CA850

*ok

*/

#pragma ioreg
/%
kxk
% Include files

Fk sklllkiciokiol okl lolkokioolokiolol okl kaiokolokiokokokolk ool kaiokolokatokokfoktolokokok
*/

#include “macrodriver.h”

#include “int.h”

#include “port.h”

#include “timer.h”

#include “watchtimer.h”

#include “watchdogtimer.h”

/%
*%
*x MacroDefine
*%
x/
#define TRUE 1

#define FALSE 0

#tdefine MAX_TEST i /* maximum test number defined */

/* global variables */

int [vd_done = 0; /* flag for low voltage detect interrupt */

int watch_tick, watch_rollover; /% watch timer variables for interrupt handler */
unsigned char watch_count; /* counter for display */

int test_number;
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/* external prototypes */

extern void Systemlnit( void );
extern void write_CLM(int mode) ;
extern void write_WRTM1 (int mode) ;
extern void write_LVIM(int mode) ;

/* local prototypes */

void voltage_reset (unsigned char select);
void voltage_interrupt (unsigned char select);
void watchdog_timer_reset (void) ;

void watchdog_timer_interrupt (void) ;

void clock_monitor (void) ;

void lvd_monitor (void) ;

void wdt_monitor (void) ;

/%

*k

*%

% Abstract:

*% main function
*k Saftey feature demonstration program
** Parameters:

*% None

K%

** Returns:

*% None

Kk

*%

*/

void main( void )

{
int forever = 1;
unsigned char swval;
unsigned short intervall[2];

/* initialize watch timer */

/* initialize interrupts =*/

/% initialize watchdog */

/* set up port for switch input */

/* set up port for seven segment led output */

/* clear LVIM, LVIS %/

Systemlnit();

TMOO_Start(); /* watchdog 2 is running, get this timer going */

/* read reason for reset from register RESF - chapter 24.3 %/
/* display the reason for starting up or resetting */
display_reset (RESF) ;
RESF = 0; /* clear the reset reason register */
/* some reset reasons are retained */
/* unless cleared or Power—-on-Clear occurs */

test_number = 0;
interval [0] = Ox7fff;
interval [1] = Oxffff;

TMPO_ChangeTimerCondition (interval,1); /* set interval compare value */

TMPO_Start () ;
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interval [0] = TMOO_INTERVALVALUE;
// value has already been set, only call if change is needed
TM00_ChangeTimerCondition(interval, 1) ;

/* loop forever waiting for operator input */
while (forever)

{

swval = sw_get(); /* get a debounced switch value */

switch (swval) {
case SW_LU_RU:
break; /* do nothing if both

switches are up */

case SW LD RU: /x left switch (SW2) is down */

test_number++;

if (test_number > MAX_TEST)
test_number = 1;

led_dig_left (test_number) ;

led_out_right (LED_PAT_EQUAL) ;

while(sw_get() == SW_LD_RU) {}; /% wait for switch to be released */

break;

case SW LU RD: /x right switch (SW3)

while (sw_get() != SW_LU_RU) /* wait for switches to both be up */

switch (test_number)
{
case 1:
voltage_reset (0x00) ;
break;
case 2:
voltage_reset (0x03) ;
break;
case 3:
voltage_interrupt (0x00) ;
break;
case 4:
voltage_interrupt (0x03) ;
break;
case b:
watchdog_timer_reset () ;
break;
case 6:

is down */

// select 4.3 volts

// select 3.7 volts

// select 4.3 volts

// select 3.7 volts

watchdog_timer_interrupt();

break;
case 7:
clock_monitor () ;
break;
default:
break;
} /* end switch */

break;

case SW LD RD: /* both switches down

*/
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}

break; /* ignore at this level */
} /* end switch (swval) */
} /* end while(1) */
return; /% will never get here */

/

/

/%
/%
/%
/%
/%
/%

demonstration test #1 and #2
set up test for reset when low voltage detect of 4.3 or 3.7 volts
the low voltage detect is described in chapter 26

you must do a reset after this test because the threshold voltange
cannot be changed after a low voltage reset has occurred

*/
*/
*/
*/
*/
*/

/

/

void voltage_reset (unsigned char select)

{

}

Ivd_done = 0;
write_LVIM(0x00); /% make sure it is off */
LVI1C= 0x40; /* disable interrupt servicing LVINK = 1 %/

LVIS = select; /* select LIV for 4.3 volts detect */

/% enable low voltage detect, set LIV to issue reset */
/* when supply voltage (VDD) is less than detect voltage 4.3 */
write_LVIM(0x80) ;

while(lvd_done == 0)

{

led_out_right (Oxbf); /% display center bar, show we are waiting */

/* wait 200 milliseconds */
delay_ms (200) ;
/* make sure LVIF bit is clear */
if(LVIM & 1) == 0)

Ivd_done = 1;

}

|vd_done = 0; /% so we stay in monitor routine until reset */

write_LVIM(0x82) ;

[vd_monitor () ; /% wait for reset or operator change of test */

/Fkkkkkkkdokkokkk R kkok kR kokksk kR skkokkok kR koK sokkok kKRR ok ok Kok

/%

demonstration test #3 and #4

*/

/* set int and test for interrupt when low voltage detect of 4.3 volts*/

/%

*/

/
{

run M-Station at 4.0 volts for this test
void voltage_interrupt (unsigned char select)
Ivd_done = 0;
write_LVIM(0x00); /% make sure it is off %/
LVIIC = 0x40; /* disable interrupt servicing LVINK = 1 %/
LVIS = select; /% set LIV for 4.3 volts detect */

/* set LIV to issue interrupt, enable low voltage detect */
/* when supply voltage (VDD) is less than detect voltage 4.3 */
write_LVIM(0x80) ;

while(lvd_done == 0)

/
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}

led_out_right (Oxbf); /% display center bar, show we are waiting */
/* wait 200 milliseconds */
delay_ms (200) ;
/* make sure LVIF bit is clear */
if(LVIM & 1) == 0)
Ivd_done = 1;
}
LVIIC = 0x40; /* clear out previous interrupts */
Ivd_done = 0 ; /% so we stay in monitor routine until interrupt */

/* enable low voltage detect, set LIV to issue interrupt */
/* when supply voltage (VDD) is less than detect voltage 4.3 */
LVI1C= 0x02; /* enable, level 2 interrupt */

[vd_monitor () ; /% wait for interrupt or operator change of test */

f* demonstration test #5 *§
/* Description: demonstrate watchdog timer 1 reset */
Coid watchdog_timer_reset (void) /
{ wdt_done = 0;

TMOO_User_Init (test_number, 1);

WDCS = 0x05; /* select 52.43 ms timeout */

WTIIC = 0x47; /* disable interrupt */

write_WDTM1(0x98); /% select reset, start it running */

wdt_monitor () ; /% wait for timer to expire or change of test */

}

J Y
/* Description: demonstrate watchdog timer 1 interrupt */

/

/

void watchdog_timer_interrupt(void)

{

}

wdt_done = 0;

TMOO_User_Init (test_number, 1 );

WDCS
WTIIC

0x05; /* select 52.43 ms timeout */
0x47; /* disable interrupt */

write_WDTM1(0x90) ; /% select NMI, start it running x*/

/* page 675 interrupt control register */

WTIIGC = 0x00; /% enable interrupt, highest priority */
wdt_monitor (); /% wait for timer to expire or change of test */

/ /
/* Description: demonstrate clock monitor function */
/* reset clock monitor is described in 24.4.6 of hardware user manual */
/% enable of clock monitor is described in chapter 25 */
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/* test is performed by first selecting test 7 */
/% the LED' s will start counting showing that we are waiting for */
/% the clock monitor reset to happen. */
/* remove a jumper from JP4 on the M-V850ES-KJ1 module */

Jokekrookikiloksikiolokiokioloiokioloksiokioloksioioloksiokiolokioikoloksiokiolosioksiolofostolokokok /
void clock_monitor (void)

{
unsigned char swval;
/* enable watch timer */
watch_tick = 0;
watch_count = 0;
watch_rol lover = 1;
WT_Start () ;
/* be sure ring oscillator is on, it is on by default */
RCM = 0x00;
/* enable clock monitor function operation */
write_CLM(0x01) ;
while(1)
{
swval = sw_get();
if(swval == SW_LD_RU)
{
/* disable clock monitor function */
while(sw_get() == SW_LD_RU) {}: /* wait for release */
led_dig_left (test_number) ;
led_out_right (LED_PAT_EQUAL) ;
return;
]
if (watch_rol lover)
{
watch_rol lover = 0;
led_dig(watch_count) ; /* display the count */
]
}
]
/ /
/* Description: monitor for low voltage interrupt or reset */
/% not really monitoring for reset, it will just happen x*/
/* when votage changes. */
/% also see if switch two has been pressed to select a  */
/% different test */
/ /

void lvd_monitor (void)

{

unsigned char swval;

watch_count = 0; /* start counting fresh */
watch_tick = 0;
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1
—

watch_rol lover
WT_Start () ;

while (lvd_done == 0)
{
swval = sw_get();
if(swval == SW_LD_RU)
{
/% turn off lvim, user selected a different test =*/
/* this cannot be done if the user selected reset */
if(LVIM & 3) 1= 3)
{
write_LVIM(0x00) ;
LVIIC = 00;
while(sw_get() == SW_LD_RU) {}: /* wait for release */
led_dig_left (test_number) ;
led_out_right (LED_PAT_EQUAL) ;
return;
}
else
led_clear (); /* may want to display err */
]
i f (watch_rol lover)
{
watch_rol lover = 0;
led_dig(watch_count) ; /* display the count */

}
display_reset (LVI_INTERRUPT) ; /* display the LVI interrupt reason */
}

/ /
/* Description: monitor for watch dog timer interrupt */
/* also see if switch two has been pressed to select */
/* a different test */
/ /

void wdt_monitor (void)

{
unsigned char swval;
char timer_interval;

timer_interval = 1;

while (wdt_done == 0)
{
swval = sw_get();
if (swval == SW_LD_RU)
{
/* turn off watchdog, user selected a different test */
WDTM1 = 0x00; /* stop counting */
TMOO_User_Init (0, 0);
while(sw_get() == SW_LD_RU) {}; /* wait for release */
/* display test number */
led_dig_left (test_number) ;
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led_out_right (LED_PAT_EQUAL) ;
return;
}
if(swval == SW_LU_RD)
{
while(sw_get() == SW_LU_RD) {}: /* wait for release */
timer_interval++;
TMOO_User_Init (test_number, timer_interval);
}
}
/* turn off watchdog, interrupt happened */

WDTM1 = 0x00; /* stop counting */

TMOO_User_Init(0,0); /* stop periodic display */
display_reset (WDT_INTERRUPT) ; /* display the wdt interrupt reason */
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6.4 int.c

/%

K%
s+ This device driver was created by Applilet for the V850ES/KF1

*x V850ES/KG1, V850ES/KJ1 32-Bit Single-Chip Microcontrollers

kk

sk Copyright(C) NEC Electronics Corporation 2002-2004

*x  All rights reserved by NEC Electronics Gorporation .

kk

*x This program should be used on your own responsibility

*x NEC Electronics Corporation assumes no responsibility for any losses incurred
%k by customers or third parties arising from the use of this file

*%

#k Filename : int.c

*x  Abstract : This file implements a device driver for the INT module

% APllib: V850ESKXTH. l'ib V1.33 [24 Sep 2004]

Kk

*%

*x Compiler: NEC/CA850

kk

*/
/%
*%
% |nclude files
K%
*/
#include “macrodriver.h”
#include “int.h”

/%
Hok kkokkokokkokokkkookokkokokkokokkkookkkookokksokokkokokkskookkkokokkookkookokkookokkokok kool ok

** MacroDefine
*ok

*/

/%
Kk
*%

*x  Abstract:

*x |nit the external INT, including enable or disable
*k priority setting

K%

** Parameters:

*x  None

kk

** Returns:

*x  None

kk

*%

*/
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void INT_Init( void )
{
INT_User_Init ();
return;
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6.5 int_user.c

/%

K%
% This device driver was created by Applilet for the V850ES/KF1

+x V850ES/KG1, V850ES/KJ1 32-Bit Single-Chip Microcontrollers

kk

sk Copyright(C) NEC Electronics Corporation 2002-2004

*x All rights reserved by NEC Electronics Corporation .

kk

*x This program should be used on your own responsibility

*x NEC Electronics Corporation assumes no responsibility for any losses incurred
*x by customers or third parties arising from the use of this file

*%

#+ Filename : int_user.c

*x  Abstract : This file implements a device driver for the INT

*k interrupt service routine

% APllib: V850ESKXTH. l'ib V1.33 [24 Sep 2004]

*%

K%

sk Compiler: NEC/CA850

*%

sosokokokkkkkokkokk ko sokokok kR skokokskok ks skokokok kK skokkok sk skokok ok ok ko kokok ok

*/
/%

Kok
% |nclude files
Kk
*/
#include “macrodriver.h”
#include “int.h”

/%
*k

** MacroDefine
kk

*/

/%

ek
KX

*%
** Abstract:

sk This function is an empty function for user code when INT initializing
*%

** Parameters:

*+  None

*%

*x Returns:

** None

*%
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k%

*/
void INT_User_Init( void )
{

}

/* TODO. Add user code here */
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6.6 LVls

__/*

——kok
——xk This device driver was created by Applilet for the V850ES/KX1+
—x  32-Bit Single-Chip Microcontrollers

——%k

—xx  Copyright (C) NEC Electronics Corporation 2002-2004

—k Al rights reserved by NEC Electronics Corporation

—k  This program should be used on your own responsibility
—*x NEC Electronics Corporation assumes no responsibility for any losses incurred
—k by customers or third parties arising from the use of this file

—xx Filename : Ivi.s
—k  Abstract : This file implements a device driver for the LVI module
—tk  AP|lib: VB50ESKX1H. l'ib V1.33 [24 Sep 2004]

——%%k
—%x Device: uPD70F3318Y
——kk
—xx Compiler: NEC/CA850
——kk

——sokskokskkskkok kR kkok kK sokk ok ok skokoksk ok skkokkok ko skkok ok ks skok bk kK
——x/

.globl  _LVI_Init

.globl _LVI_Start

.align 4
— /%
——kk
——%ok
—%* Abstract:
——kk This function initialises the Low-Voltage Detector
——%k Inital LVI function according to the configurator setting
——%ok
——%*x Parameters:
¥k None
——kk
——* Returns:
—kk None
——kk
——%ok
—%/
_LVI_Init:
——push
add -8, sp

st.w r11, 0[sp]
st.w r12, 4[sp]

setl 6, LVIIC[rO] —mask LVI interrupt
mov Ox4, ri1
st.b r11, LVIS[rO] —compare with 3.5V

st.b r0, PRCMD([r0]
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_Lv

_Lv

set1 7, LVIM[rO]
nop
nop
nop
nop
nop

—wait 100usec (TYP)
movea  0x400, r0, ri1
|_LOOP1:

nop

nop

nop

addi -1, r11, 11
cmp r0, rii
bnz __LVI_LOOP1

[_LOOP2:

—— Check LVIF

tstl 0, LVIM[rO]
bnz __LVI_LOOP2

st.b r0, PRCMD[r0]
clrl 1, LVIM[r0]
nop

nop

nop

nop

nop

Id. b LVIIC[r0], r12
andi 0xf8, r12, ri2
st.b r12, LVIIC[r0]
clrl 6, LVIIG[rO]
——pop

Id.w 0[spl, ri1

Id. w 4[sp], ri12

add 8, sp

jmp [1p]

—enable LVI operation

—internal interrupt mode

— set priority highest

—— unmask (enable) LVI interrupt

sksk-
KK

——kok

Abstract:

This function starts the Low-Voltage Detector

(but it was already enabled in _LVI_init)

Parameters:
None
Returns:
MD_OK

MD_ERROR |llegal input parameter

__*/
_LVI

_Start:
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clri 6, LVIIC[rO] —— enable LVI interrupt

st.b r0, PRCMD[r0]

set1 7, LVIM[rO] —— enable LVI operation
nop

nop

nop

nop

nop

jmp [1p]
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6.7 LVI _user.c

/%

*ok

s+ This device driver was created by Applilet for the V850ES/KX1+
*x  32-Bit Single-Chip Microcontrollers

kk

sk Copyright(C) NEC Electronics Corporation 2002-2004

*x All rights reserved by NEC Electronics Corporation

kk

*x This program should be used on your own responsibility

*x NEC Electronics Corporation assumes no responsibility for any losses incurred
*x by customers or third parties arising from the use of this file
$ok

*k Filename : lvi_user.c

*x Abstract : This file implements a device driver for the

*k LVI interrupt service routine

sk AP|lib: V850ESKX1H. lib V1.33 [24 Sep 2004]

$ok

*x Device: uPD70F3318Y

kk

sk Compiler: NEC/CA850

$ok

*/

/%

*x |nclude files

*/

#include “macrodriver.h”
#pragma interrupt  INTLVI MD_INTLVI

/%

k%

*%
*k
*k
K%
*k
*%
K%
*%
*%
*k

Abstract:
INTLVI Interrupt service routine

Parameters:
None

Returns:
None

k%

*/

extern int Ivd_done;
_multi_interrupt void MD_INTLVI ( void )

{

_asm(“ei”);

Ivd_done = 1; /% indicate LVl interrupt received */
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}
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6.8 port.c

/%

*ok

s+ This device driver was created by Applilet for the V850ES/KX1+

*x  32-Bit Single-Chip Microcontrollers

kk

sk Copyright(C) NEC Electronics Corporation 2002-2004

*x All rights reserved by NEC Electronics Corporation

kk

*x This program should be used on your own responsibility

*x NEC Electronics Corporation assumes no responsibility for any losses incurred
*x by customers or third parties arising from the use of this file

$ok

sk Filename : port.c

*x  Abstract : This file implements a device driver for the PORT module
sk AP|lib: V850ESKX1H. lib V1.33 [24 Sep 2004]

kk

k%
k%
k%

Device: uPD70F3318Y

Compiler: NEC/CA850

skkskokokskokokokokskokokokokokkokskokokokokskkokokokokkokskkokokokskkokskokokkokskkokskokskkokskokokkokskkokskokskkokskokok sk ok sk ok ok sk ok ok ok

*/
/%

*kk:

*x |nclude files

kk:

*/

#include “macrodriver.h”
#include “port.h”

/%

*kk:

*x Constants

kk:

*/
/%

*%:

*%
K%
*%
*%
*k
*%
K%
*k
*%
K%
*%

Abstract:
Initialises the 1/0 module

Parameters:
None

Returns:
None

*/
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void PORT_Init( void )

{

102

/% initialize the port registers %/

PO = PORT_PO;
P1 = PORT_P1;
P3 = PORT_PS;
P4 = PORT_P4;
P5 = PORT_P5;
P6 = PORT_P6;
P8 = PORT_PS;
P9 = PORT_P9;
PCD = PORT_PCD;
PCM = PORT_PCM;
PCS = PORT_PCS;
PCT = PORT_PCT;

PDH = PORT_PDH;
PDL = PORT_PDL;

/% initialize the function registers %/

PF3H = PORT_PF3;
PF4 = PORT_PF4;
PF5 = PORT_PF5;
PF6 = PORT_PF6;
PF8 = PORT_PF8;
PFOH = PORT_PF9;

/% initialize the Pull-up resistor option registers */

PUO = PORT_PUO;
PU1 = PORT_PUT;
PU3 = PORT_PU3;
PU4 = PORT_PU4;
PU5 = PORT_PUS;
PU6 = PORT_PUG;
PU8 = PORT_PUS;
PU9 = PORT_PU9;

PUCD = PORT_PUCD;

PUCM = PORT_PUCM;
PUCS = PORT_PUCS;
PUCT = PORT_PUCT;
PUDH = PORT_PUDH;

PUDL = PORT_PUDL;

/% initialize the mode registers */

PMO = PORT_PMO;
PM1 = PORT_PM1;
PM3 = PORT_PM3;
PM4 = PORT_PM4;
PM5 = PORT_PM5;
PM6 = PORT_PM6;
PM8 = PORT_PM8;
PM9 = PORT_PM9;

PMCD = PORT_PMCD;
PMCM = PORT_PMCM;
PMCS = PORT_PMCS;
PMCT = PORT_PMCT;
PMDH = PORT_PMDH;
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PMDL = PORT_PMDL;

/*—— initialize the mode control registers —%/
PMCO &= “PORT_PMGO;
PMC3 &= “PORT_PMC3;
PMC4 &= “PORT_PMC4;
PMC5 &= “PORT_PMC5;
PMC6 &= “PORT_PMCS;
PMC8 &= “PORT_PMCS;
PMCO &= “PORT_PMC9;
PMCCM &= “PORT_PMCCM;
PMCCS &= "PORT_PMCCS;
PMCCT &= “PORT_PMCCT;
PMCDH &= “PORT_PMCDH;
PMCDL &= “PORT_PMCDL ;

PORT_User () ;
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6.9 port_user.c

/* functions making use of the 1/0 ports */
/% */
/% routines for LED display */
/* for M-V850ES-KJ1 CPU board on M-Station base board */
/% PDL8-PDL15 = output to right digit (LED2) */
/% PDHO-PDH7 = output to left digit (LED1) */
/* For M-Station V2.1, assumes default SBs inserted */
/% SB27-SB33 inserted to connect */
/* J1.27-J1.33 (PDL8-PDL15) to LED2 segments A-G x/
/% SB35-SB42 inserted to connect */
/* J1.35-J1.42 (PDHO-PDH7) to LED1 segments A-DP */
/* For M-Station V1.1, insert jumpers connecting: */
/* ROW1.25-32 (PDL8-PDL15) to ROW2.25-32 (LED2) %/
/* ROW1.17-24 (PDHO-PDH7) to ROW2.17-20 (LED1) */

/* need pragma declaration to access SFR's in C %/
#pragma ioreg

#include “macrodriver.h”
#tinclude “int.h”
#include “port.h”

/* table of bit patterns for seven-segment digits */
static unsigned char dig_tab[] = {
LED_PAT_0, /x 0 %/
LED_PAT_1, /%1 %/
LED_PAT_2, /% 2 %/
LED_PAT_3, /x 3 %/
LED_PAT_4, /% 4 %/
LED_PAT_5, /% 5 %/
LED_PAT_6, /% 6 %/
LED_PAT_7, /% 1 %/
LED_PAT_8, /x 8 %/
LED_PAT_9, /% 9 %/
LED_PAT_A, /* A %/
LED_PAT B, /B %/
LED_PAT_C, /% C %/
LED_PAT_D, /% D *x/
LED_PAT_E, /xE %/
LED_PAT_F /% F x/
}s

/ /
/* Function:  PORT_User () */
/* Description: user initialization done after system initialization */
/% of the ports. */
/* Input: none */
/* Return: none */

JoksokrkoiokikioloksiokiolokiokiolokiokiolloRsiokioloksiokiolokioaioloosikioloksiokiolosiokstolofostookok /
void PORT_User (void)
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sw_init(); /* set up switches */

sw_set_debounce (64); /* initial debounce value */

led_init(); /% initialize LED control ports */
}
/ /
/* Function: led_init() */
/* Description: set up ports for display of LED digits */
/* Input: none */
/* Return: none */
/ /
void led_init(void)
{

PMCDH = 0x00; /* set port DH to port mode */

PMDH = 0x00; /* set port DH to output */

PDH = OxFF; /* all LED' s off */

PMCDLH = 0x00; /* set port DL high 8-bits to port modex/

PMDLH = 0x00; /* set port DL high 8-bits to output */

PDLH = OxFF; /* all LED' s off */
]
/ /
/* Function: led_out_right() */
/* Description: output raw data to right LED */
/* Input: unsigned char val — value to output to right segment */
/% led port */
/* Return: none */

[Fkkkkxkkdskokokkk kR kR skokokok kR kkok sk skkokskok ks skokok ok ko kokkok ok Kok

void led_out_right (unsigned char val)

{
}

PDLH = val;

[Fkkkkxkkdkokok kR okkok kR skokk kR kkok kR skkokkok ks skokok ok kK kokk ok ok Kok

/* Function: led_out_left () */
/* Description: output raw data to left LED */
/* Input: unsigned char val - value to output to left segment */
/* led port */
/* Return: none */
/ /
void led_out_left (unsigned char val)

{

PDH = val;

]

/ /
/* Function: led_dig() */
/* Description: display input number as two hex digits */
/* Input:  num - number to display */
/% bits 0-3 in right digit, in P7 */
/* bits 4-7 in left digit, in PO */
/* Return: none */

[Fkkkkxkkdkokokkk Rk kR skokkok kR kokok kR skkokkok ks skokokok kK okkok ok Kok

void led_dig(unsigned char num)

{
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led_out_right (dig_tab[num & OxOF]) ; /* lower nibblex/
led_out_left(dig tab[(num >> 4) & OxOF]); /% upper nibblex/
}

/*********************************************************************/

/* Function: led_dig_becd() */
/* Description: display two digits of BCD coded bcdnum */
/% Input:  becdnum — number to display in BCD */
/* 0-9 displayed as right decimal digit, left blank*/
/% 10 - 99 displayed as two decimal digits */
/% 100 - 255 displayed as blank */
/* Return: none */

/*********************************************************************/

void led_dig_bcd(unsigned char bcdnum)
{

unsigned char tens_dig;
if (bcdnum > 99)

{
led_clear (); /* display both digits blank */
return;

}

if (bednum < 10)
{

led_out_right (dig_tab[bcdnum]) ; /* just display right LED%/
led_out_left (LED_PAT_BLANK) ; /* blank left LED */
return;

}

/* 10 <= bcdnum <= 99 */

tens_dig = 0;

do { /* calculate ten's place and remainder */
bcdnum —= 10; /* by multiple subtractions of 10 */
tens_dig += 0x10; /* while counting up the tens digit */

} while (bcdnum >= 10);

/* now tens_dig has ten's place */

/* and bcdnum has remainder */

led_dig(tens_dig+bcdnum) ;

}

/ /
/* Function: led_dig_right( */
/* Description: display number in right LED seven segment display */
/* Input: num - number to display(0..0xf) in right digit */
/* Return: none */
/ /

void led_dig_right (unsigned char num)
{
if (hum > 0xOF)
led_out_right (LED_PAT_BLANK) ;
else
led_out_right (dig_tab[num]);
]

/ /
/* Function: led_dig_left() */
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/* Description: display number in left LED segment display */
/* Input: unsigned char num (0..0x0f) number to display */
/* Return: none */
/ /

void led_dig_left (unsigned char num)
{
if (num > O0xOF)
led_out_left (LED_PAT_BLANK) ;
else
led_out_left (dig_tab[num]l) ;
}

/ skkskokokokokokokskokokokokskkokskokokokokskkokokokokokokskkokokokskkokskkokskokskkokkakokskok sk kokskokokkok sk kk sk ok ok kok sk ok /

/* Function: led_clear () */
/* Description: blank the LED seven segment display */
/* Input: none */
/* Return: none */
/ /
void led_clear (void)
{
led_out_right (LED_PAT_BLANK);  /* lower nibblex/
led_out_left (LED_PAT_BLANK) ; /* upper nibblex/
}
/ /
/* Description: display the cause of the reset based on RESF register */
/* “00” - manual reset or power—on-clear */
/% “Lr” - low voltage reset */
/% “L1” - low voltage interrupt */
/% “dr” - watchdog reset */
/% “d1” - watchdog interrupt */
/% “cL’ - clock monitor */
/* MH_027 Seg_A2 aaaaa MH_035 Seg_Al */
/* MH_028 Seg B2 f b MH_036 Seg BT */
/* NMH_029 Seg G2 f b MH_037 Seg_GC1 */
/* MH_030 Seg D2 gggeg MH_038 Seg_D1 */
/* MH_031 Seg E2 MH_039 Seg_E1 */
/* MH_032 Seg F2 e MH_040 Seg_F1 */
/* MH_033 Seg G2 dddd MH_041 Seg_G1 */
/* MH_034 Seg_dp2 ) MH_042 Seg_dpl */
/* J1_B */
/* these go to P1_27 .. P1_42 */
/* P1_27 - PDLO8 P1_35 - PDHO */
/* P1_28 - PDLO9 P1_36 - PDH1 */
/* P1_29 - PDL10 P1_37 - PDH2 */
/* P1_30 - PDL11 P1_38 - PDH3 */
/* P1_31 - PDL12 P1_39 - PDH4 */
/* P1_32 - PDL13 P1_40 - PDH5 */
/* P1_33 - PDL14 P1_41 - PDH6 */
/* P1_34 - PDL15 P1_42 - PDH7 */

/

/

/Fkkkkkkksokkokkk R okkok kR kokok kR skkokkok ks skkokk kKR okkok kKRR ok ok Kok

/* Function: display_reset ()
/* Description: display a symbol on

*/

the seven segment display which %/

107



Safety Features N EC

/* represents the reason for the reset */

/* Input: int mode - index into the table of mode symbols */

/ /

void display_reset (unsigned char reason)

{

/* upper and lower segment to display for each reason */

static unsigned short led_seg[] = {0xa3a3, /* reset and power on clear */
Oxc7af, /* LVI reset */
Oxc7cf, /* LVI interrupt */
Oxalaf, /* watchdog reset */
Oxalcf, /* watchdog interrupt */
Oxa7c7}; /* clock monitor */

int index;

/* just write the bits to the led control port */

if(reason & LVI_RESET) /* LVIRF set */
index = 1;

else if (reason & CLM_RESET) /* CLMRF */
index = 5;

else if (reason & LVI_INTERRUPT) /* low voltage interrupt */
index = 2;

else if (reason & WDT_INTERRUPT) /* watchdog interrupt */
index = 4.

else if (reason & (WDT1_RESET | WDT2_RESET)) /* WDT2RF or WDTIRF %/
index = 3;

else
index = 0;

/* write the data to the LED ports */
led_out_left ( led_segl[index]>>8) ;
led_out_right( led_seg[index]);

}

/* routines for switch input */
/* for M-V850ES-KJ1 CPU board on M-Station base board =*/
/* P94 = input for left switch (SW2) */
/% P95 = input for right switch (SW3) */
/* For M-Station 2.1, assumes default SBs inserted */
/* SB7 connecting J1.7 (P94) to SW2 */
/% SB8 connecting J1.7 (P95) to SW3 */
/% For M-Station 1.1, insert jumpers connecting: */
/* ROW1.5 (P94) to ROW2.5 (SW2) */
/* ROW1.6 (P95) to ROW2.6 (SW3) */

/* local variables for switch handling %/

static unsigned char sw_last; /* last debounced switch value %/
static unsigned char sw_new; /* new value being debounced */
static unsigned char sw_deb_value; /* value of debounce counter  */
static unsigned char sw_deb_count; /* debounce counter */
/ /
/* Function: sw_init( */
/* Description: set up ports for user switch input */
/* Input: none */
/* Return: none */
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/ /
void sw_init(void)
{

/* set P94 and P95 to port mode */

PMCOL &= OxCF;

/* set P94 and P95 to inputs */

PMOL |= 0x30;
/* set pul lups on P94 and P95  x/
PUIL |= 0x30;
/* set static variables */

sw_last = SW_LU_RU; /* default is right up, left up (no switch pressed)*/
SW_DEF_DEB_COUNT; /* set default debounce counter valuex/

sw_deb_value
sw_deb_count

SW_DEF_DEB_COUNT; /* set counter to maxx/
}

/ /
/* Function: sw_chk () */
/* Description: return input from switches, undebounced */
/* Input: none */
/* Return: unsigned char value of switches, not shifted */

/Fxrkkkk kol kRl kkkkllkk kRl kkklolkokkkaklolkok ok kokakokok /
unsigned char sw_chk (void)

{
}

return POL & 0x30;

/ /
/* Function: sw_set_debounce () */
/* Description: set the debounce counter value */
/* Input: unsigned char count — number of times to check the */
/* switch has not changed, before returning it */
/* Return: none */
/ /

void sw_set_debounce (unsigned char count)

{
sw_deb_value = count; /* set new debounce counter valuex/
sw_deb_count = count; /* set counter to max#/

}

[Fkkkkxkkdskokok kR okkok kR skokk kKRR kR skkokskok ks skokokok kKR kok kKoK

/* Function: sw_get () */
/* Description: return debounced switch input */
/% This routine should be called periodically; on the nth cal |/
/* with a new switch value, will return the debounced value. */
/% Should be called often enough to rapidly poll switches; */
/% debounce count can be adjusted to filter out bounces. */
/* This method of debouncing requires no timers, returns quickly*/
/* Input: none */
/* Return: unsigned char - the current debounced switch values */
/ /

unsigned char sw_get (void)

{

unsigned char val;

val = sw_chk(); /* get current valuex/
/% if we have seen this before, just return it/
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if

/%
/%
/%
if

}

/%
/%

SW_

/* if we have counted down to zero, we have seen the same sw_new */
for debounce count times, it is now the debounced switch value */

/%
if

}
/%

(val == sw_last) {
sw_new = sw_|ast;

sw_deb_count = sw_deb_value; /* reset debounce counter to max*/

return val;

val 1= sw_last, there is a new input */
if it’s not the same as the previous new one, */
set the new new one, reset the debounce counter */
(val != sw_new) {

sw_new = val;

sw_deb_count = sw_deb_value;

return sw_last;

val 1= sw_last, val == sw_new */
count down the debounce counter */
deb_count—;

(sw_deb_count == 0) {
sw_last = val;

sw_deb_count = sw_deb_value;
return val;

if still debouncing, return the last value */

return sw_last;
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6.10 timer.c

/%

K%
*k
*%
*k
*%
K%
*k
*%
K%
*%
*%
*k
*%
K%
*k
*%
K%
*k
*%

This device driver was created by Applilet for the V850ES/KJ1+, V850ES/KG1+,
V850ES/KF1+ and V850ES/KE1+ 32-Bit Single-Chip Microcontrollers

Copyright (C) NEC Electronics Corporation 2002-2004
All rights reserved by NEC Electronics Corporation

This program should be used on your own responsibility

NEC Electronics Corporation assumes no responsibility for any losses
incurred by customers or third parties arising from the use of this file
Filename : timer.c

Abstract : This file implements a device driver for the timer module
API1ib: V850ESKXTH. Iib V1.33 [24 Sep 2004]

Device: uPD70F3318Y

Compiler: NEC/CA850

skkskokokskokokokokskokokokokokkokskokokokokskkokokokokkokskkokokokskkokskokokkokskkokskokskkokskokokkokskkokskokskkokskokok sk ok sk ok ok sk ok ok ok

*/
/%

k%

*x |nclude files

*%

*/

#include “macrodriver.h”
#tinclude “timer.h”

/%

*%

$*MacroDefine

*%
x/

/%

kk

% Abstract:

*x |nitiate TMOO, select founction and input parameter
*#x count clock selection, INT init

*%

** Parameters:

** None

K%

** Returns:

*x  None

K%

*%

x/
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void TMOO_Init( void )

{

}
/%

ek

TMCOO = 0x0;
Clr10RBit (PRMOO, 0x3);
Clr10RBit (SELCNT1, 0x1);

SELCNT1 |= ( TMOO_Clock&0x4)>>2;

PRMOO |=( TM0O_Clock&0x3)

/* INTTMOOO setting */
TMOICO0 = Lowest;

Set|ORBit (TMOIC00, 0x40) ;
/* TMOO interval */
Clr10RBit (CRCOO, 0x01);
CROO0 = TMOO_INTERVALVALUE;
CROO1 = Oxffff;
TMOO_User_1Init(0,0);

/* stop TMOO */

/* internal count clock */

/* For user code */

*k
*k
*%
K%
*%
*%
*k
*%
K%
*k
*%
K%
*ok

Abstract:

Initiate TMPO, select function and input parameter

count clock selection, INT init

Parameters:
None

Returns:
None

*/

void TMPO_Init( void )

{

/%

k%

TPOCTLO |= TM_TMPO_CLOCK;
/* interrupt INTTPOCCO */
TPOCCICO = Lowest;
Set|0RBit (TPOCCICO, 0x40) ;
/* TMPO interval */
ClrIORBit (TPOCTLT, Ox7);

TPOCCRO = TM_TMPO_INTERVALVALUE:;

TPOCCR1 = Oxffff;
TMPO_User_Init () ;

/* internal count clock */

/* For user code */

K%
*k
*%
K%
*%
*%
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k%
k%
k%
k%
k%
k%

Returns:
None

*/

void TMOO_Start( void )

{

}
/%

k%

TMCOO = 0xOc; /% interval timer start *x/
ClrI0RBit (TMOICOO, 0x40) ; /* enable INTTMOOO */

k%
k%
k%
k%
k%
k%
k%
k%
k%
k%
k%

Abstract:
Start TMPO counter.

Parameters:
None

Returns:
None

*/

void TMPO_Start ( void )

{

}
/%

k%

Set|ORBit (TPOCTLO, 0x80) ;
CIrIORBit (TPOCCICO, 0x40); /* enable interrupt INTTPOCCO */
return;

*%
*k
*%
K%
*k
*%
K%
*%
*%
*k
*%

Abstract:
stop the TMOO counter and clear the count register

Parameters:
None

Returns:
None

*/

void TMOO_Stop ( void )

{

/%

k%

TMCO0 = 0x0; /* stop TMOO */
Set|ORBit (TMOICO0, 0x40); /* disable INTTMOOO */
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*k
*x  Abstract:

sk  Stop the TMPO counter and clear the count register
*%

*k Parameters:

*x  None

*%

** Returns:

** None

K%

Kk
x/

void TMPO_Stop ( void )
{

ClrIORBit (TPOCTLO, 0x80) ;
Set10RBit (TPOCCICO, 0x40); /* disable interrupt INTTPOCCO */
return;

}
/%

ek
KX

kk

*k Abstract:

*x Change TMOO condition
*%

** Parameters:

** USHORT*: array_reg
sk USHORT: array_num
*x Returns:

*x  MD_OK

*+  MD_ERROR

K%

kk:
x/

MD_STATUS TMO0O_ChangeTimerCondition (USHORT* array_reg, USHORT array_num)
{

switch (array_num) {

case 2:
CROO1=x(array_reg + 1);
case 1:
CRO00=* (array_reg + 0);
break;
default:

return MD_ERROR;

]
return MD_OK;

/%
kk:
*ok

** Abstract:

#* Change TMPO condition
*ok

*k Parameters:

** USHORT*: array_reg
sk USHORT: array_num

114



Safety Features

NEC

k%
k%
k%
k%

Returns:
MD_OK
MD_ERROR

ek
KX

*/

MD_STATUS TMPO_ChangeTimerCondition (USHORT* array_reg, USHORT array_num)

{

switch (array_num) {

case 2:
TPOCCR1=*(array_reg + 1) ;
case 1:
TPOCCRO=* (array_reg + 0);
break;
default:

return MD_ERROR;

}
return MD_OK;
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6.11 timer_user.c

/%

k%

s+ This device driver was created by Applilet for the V850ES/KJ1+, V850ES/KG1+,

*x V850ES/KF1+ and V850ES/KE1+ 32-Bit Single-Chip Microcontrollers

kk

sk Copyright(C) NEC Electronics Corporation 2002-2004

*x All rights reserved by NEC Electronics Corporation

kk

*x This program should be used on your own responsibility

*x NEC Electronics Corporation assumes no responsibility for any losses
*x incurred by customers or third parties arising from the use of this file
*%

#% Filename : timer_user.c

*x Abstract : This file implements a device driver for the timer

*k interrupt service routine

% APllib: V850ESKXTH. l'ib V1.33 [24 Sep 2004]

*%

*x Device: uPD70F3318Y

kk

*x  Compiler: NEC/CA850

K%

*/
/%

*x|nclude files

*/

#include “macrodriver.h”
#tinclude “timer.h”
#tinclude “port.h”

#tinclude “watchdogtimer.h”

#pragma interrupt INTTMOOO MD_INTTMOOO
#pragma interrupt INTTPOGCCO MD_INTTPOCCO

/%

s*MacroDefine
skokskokokoksokokokskokokoskskokskskskskokskskskokskokskokskokskokskoksksokskokskokskokskokskokoksokakokskokokokskskokokokskokokokskokokokskokokokok

*/

volatile int timer_count;

int display_flip;

volatile char test_number_blink;
volatile char test_interval;
volatile char timer_tick;

/%

k%
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k%
k%
k%
k%
k%
k%
k%
k%
k%
k%
k%
k%

Abstract:
This function is an empty function for user code when TMOO initializing

Parameters:
blink - test number to blink, if zero, do not blink
interval- test interval number

Returns:
None

*/

void TMOO_User_Init(char blink, char interval )

{

}
/%

k%

timer_count = 0;
test_number_blink = blink & 0xOf;
test_interval = interval & 0xO0f;
display_flip = 0;

K%
*%
*%
*k
*%
K%
*k
*%
K%
*k

Abstract:
TMOO INTTMOOO Interrupt service routine. the interrupt happens at 9.6 msec

Parameters:
None

Returns:
None

k%

*/

_multi_interrupt void MD_INTTMOOO ( void )

{

_asm(“ei”);

WDTE = Oxac; /% reset watch dog timer 2 (used by clock monitor test) */
timer_tick++;
if(timer_tick >= test_interval)
{
timer_tick = 0;

/* reset watch dog timer 1 %/
write_RUN1(Q);

/* increment count, do LED blink */
if (test_number_bl ink)
{
timer_count++;
/% if count is mod 4, display the test number and interval */
if (timer_count > 4)
{

timer_count = 0;
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if(display_flip)

{
led_dig_right (test_interval);
display_flip = 0;

]

else

{
led_dig_right (LED_PAT_BLANK) ;
display_flip = 1;

volatile int TMPO_count;

/%
*k
K%

** Abstract:

*x This function is an empty function for user code when TMPO initializing
K%

** Parameters:

** None

Kk

** Returns:

** None

kk

*%
/* do initialization for timer / event counter P */
void TMPO_User_Init (void)

{

/* Add user code here *x/
TMPO_count = 0;
]

/%

kesk-
KX

kk

** Abstract:

*x  TMPO INTTPOCCO interrupt service routine
*ok

*k Parameters:

#+ None

*ok

*x Returns:

*+ None

*ok

ek
KX

*/
_multi_interrupt void MD_INTTPOCCO( void )
{

_asm(“ei”);
TMPO_count++;
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/* used to show activity of the clock */
/* toggle the decimal point of the lower digit led */
if (PDLH & 0x80)

PDLH &= 0x7f; // clear the decimal point
else

PDLH |= 0x80; // set the decimal point
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6.12 watchdogtimer.c

/%

$ok
sk This device driver was created by Applilet for the V850ES/KX1+

*x  32-Bit Single-Chip Microcontrollers

*k

sk Copyright(C) NEC Electronics Corporation 2002-2004

*x All rights reserved by NEC Electronics Gorporation

*k

*x This program should be used on your own responsibility

#kx NEC Electronics Corporation assumes no responsibility for any losses incurred
sk by customers or third parties arising from the use of this file

*ok

*k Filename : watchdogtimer.c

sk Abstract : This file implements a device driver for the WATCHDOGTIMER module
#k APIlib: VB50ESKX1H. lib V1.33 [24 Sep 2004]

*k

*kx Device: uPD70F3318Y

$ok

% Compiler: NEC/CA850

*ok

*/

/%

Kk okllkkkkkkolklkkkkollkolk kol kol kkolokkkokkkkolokkk kool koo ok
*#* |nclude files

Kk
*/
#include “macrodriver.h”
#include “watchdogtimer.h”

/*
kk:
*k

*x  Abstract:

sk Watchdog timer 1 initiate in this function

#% including mode selection clock selection, oscilliation stablization
*x  selection

*%

*%x Parameters:

*x  None

*k

** Returns:

*x  None

*%

ek
KX

*/
void WDT1_Init( void )
{

wdt_done = 0;
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wdt_tick = 0;
wdt_count = 0;
wdt_rol lover = 0;

__asm(”.set _PRCMD, -0xe04”);
__asm(".set _WDTM1, -0x93e”): /* Oxfffff6c2 */

Set|ORBit (WDT11C, 0x40) ; /* disable INTWDTM1 */
WDCS = 0x07; /* set watchdog timer 1 clock:2721/fxw */

/* watchdog timer mode 1:
Upon overflow, non-maskable interrupt INTWDT1 is generated */
__asm(“movea 0x10, r0, r107);
_asm("st.b r10, _PRCMD[r0]");
_asm(“st.b r10, _WDTM1[r0]1");
__asm(“nop”) ;
__asm(“nop”) ;
_asm("nop”) ;
__asm(“nop”) ;
__asm(“nop”) ;
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6.13 watchdogtimer_user.c

/%

K%
s+ This device driver was created by Applilet for the V850ES/KX1+

*x  32-Bit Single-Chip Microcontrollers

kk

sk Copyright(C) NEC Electronics Corporation 2002-2004

*x All rights reserved by NEC Electronics Corporation

kk

*x This program should be used on your own responsibility

*x NEC Electronics Corporation assumes no responsibility for any losses incurred
*x by customers or third parties arising from the use of this file

*%

sk Filename : watchdogtimer_user.c

*x  Abstract : This file implements a device driver for the WATCHDOGT IMER

*k interrupt service routine

% APllib: V850ESKXTH. l'ib V1.33 [24 Sep 2004]

*%

*x Device: uPD70F3318Y

kk

*x  Compiler: NEC/CA850

K%

%
/%
Kok
*x |nclude files
Kk
*/
#include “macrodriver.h”

#tinclude “watchdogtimer.h”

#pragma interrupt INTWDT1 MD_INTWDT1 /* vector set */

extern volatile int wdt_done;

/%

kk

% Abstract:
*x [NTWDT1 interrupt service routine
*%

** Parameters:
** None

*%

** Returns:

*+  None

*%

ek
KX

*/
__interrupt void MD_INTWDT1( void )
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_asm(“"ei”); /% enable interrupts */
wdt_done = 1; /% indicate watch dog timer interrupt received */
wdt_done = 1;
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6.14 watchtimer.c

/%

$ok
sk This device driver was created by Applilet for the V850ES/KX1+
*x  32-Bit Single-Chip Microcontrollers
*k
sk Copyright(C) NEC Electronics Corporation 2002-2004
#k All rights reserved by NEC Electronics Corporation
*k
*x This program should be used on your own responsibility
#kx NEC Electronics Corporation assumes no responsibility for any losses incurred
sk by customers or third parties arising from the use of this file
*ok
*k Filename : watchtimer.c
sk Abstract : This file implements a device driver for the WATCHTIMER module
#k APIlib: VB50ESKX1H. lib V1.33 [24 Sep 2004]
*k
Device: uPD70F3318Y
$ok
% Compiler: NEC/CA850
*ok

*/
/%
Kk okllkkkkkkolklkkkkollkolk kol kol kkolokkkokkkkolokkk kool koo ok
% Include files

Kk
*/
#include “macrodriver.h”
#include “watchtimer.h”
/%
Kok
** MacroDefine
kk

*/

/%
*k
K%

** Abstract:

*% |nitiate the watch timer, select its working mode, count clock
sk enable/disable interrupt etc through Configurator

*k

** Parameters:

*x  None

*%

** Returns:

*x  None

k%
k%
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*/

void WT_Init( void )

{

}
/%

PRSM = 0x00; /% stop interval timer baud rate generator */
/* which is one source of watchtimer clock */

/* disable watchtimer before change the setting */

WIM.1 = 0;

WIM.0 = 0;

PRSM. 4 = 0;

/% disable all the interrupts of watchtimer */

Set|ORBit (WTIC, 0x40); /+* set interrupt mask to disable */

SetIORBit WT11C, 0x40); /* set interrupt mask to disable */

Set|ORBit (BRGIC, 0x40); /* set interrupt mask to disable */

Set|ORBit WTIC, 0x07); /+* select lowest interrupt priority */

Set|ORBit (WTM, 0x80); /* select watchtimer clock:fw=fBRG */

WTM &= 0xf3; /* watchtimer flag setting:275/fw(977us) */
WTM |= 0x08; /* set prescale WTM3 WTM2 =/
WTM &= 0x8f; /% interval timer prescaler setting:2"4/fw */

/* set the dedicated baud rate generator */

PRSM |= WT_PRSM_BGCS;

PRSCM = WT_PRSCM;  /* baud rate generator compare reg */
PRSM. 4 = 1;

WT_User_Init () ;

*%
K%
*k
*%
K%
*k
*%
*%
*%
*%
*k
*%

Abstract:
Restart the watch timer after stopping. Enable the interrupt

Parameters:
None

Returns:
None

*/

void WT_Start( void )

{

/%

*%:

WM. 1 = 1;

WIM.0 = 1;

CIrIORBit (WTIC, 0x40); /* enable INTWT */
return;

*%
K%
*k
*%
K%
*%
*%

Abstract:
stop the watch timer.

Parameters:
None
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** Returns:
*x  None

kk

$ok

*/
void WT_Stop( void )
{

WTM &= Oxfc;

SetIORBit (WTIC, 0x40):

return;

126
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6.15 watchtimer_user.c

/%

K%
s+ This device driver was created by Applilet for the V850ES/Kx1+

*x  32-Bit Single-Chip Microcontrollers

kk

sk Copyright(C) NEC Electronics Corporation 2002-2004

*x All rights reserved by NEC Electronics Corporation

kk

*x This program should be used on your own responsibility

*x NEC Electronics Corporation assumes no responsibility for any losses incurred
*x by customers or third parties arising from the use of this file

*%

% Filename : watchtimer_user.c

*x  Abstract : This file implements a device driver for the watchtimer

*k interrupt service routine

% APllib: V850ESKXTH. l'ib V1.33 [24 Sep 2004]

*%

*x Device: uPD70F3318Y

kk

*x  Compiler: NEC/CA850

K%

%
/%
Kok
*% |nclude files
Kk
*/
#include “macrodriver.h”
#include “watchtimer.h”

#pragma interrupt INTWT MD_INTWT
#tdefine TICKS_PER_MS 1 /% thd */

extern volatile int watch_tick;

extern volatile int watch_rollover;

extern unsigned char watch_count;

/%

Hok kkokkokkkolkokkookokkokokkokok ookl kkookokksokoksksookskkookokkokok kool ok kook
** MacroDefine

$ok

*/

#tdefine TICKS_PER_MS 1 /* thd */

volatile int end;
/%

*k
*k
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** Abstract:

*x This function is an empty function for user code when WT initializing
kk

** Parameters:

*x  None

*k

#* Returns:

*+ None

*k

*/

void WT_User_Init( void )

{
watch_tick = 0;
watch_count = 0;
watch_rol lover = 0;

}

/ /
/* Function: delay_wt_ticks() */
/* Description: delay for specified number of watch timer interrupts x*/
/* Input: int count - number of ticks to delay */
/* Return: none */

[Fkkkkkkkksokkokkkkkokkkk R kkok kR skkokkok ko kkokk kK sokkok koK sokok ok ok Kok

void delay_wt_ticks (int count)
{

int i;
_asm("di”);
end = count;

_asm(“ei”);

while(end > 0) {}; // wait for watch timer to count down to end
}

[Fkkkkkkkksokkokkk R kkok ok kokok kR skkokkok ks skkokk ok sokkok koK sokok ok ok Kok

/* Function: delay_ms () */
/* Description: delay for specified number of counts, software only */
/* Input: int count — number of 1K iterations to delay */
/* Return: none */

/Fkkkkkkkdokkokkk R kkok kR kokksk kR skkokkok kR koK sokkok kKRR ok ok Kok

void delay_ms(int count)

{

int i;

for (i=0; i<count*1000; i++)
{
__asm(“nop”) ;

}

*%
K%

** Abstract:

*x |[NTWT interrupt service routine
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*ok
*k Parameters:
*x  None

*ok

*x Returns:

*#* None

*ok

kk:
x/

_multi_interrupt void MD_INTWT( void )
{

_asm(“ei”);

/* user defined interrupt service routine */
watch_tick++;

end——;

if (watch_tick >= 100)
{
watch_tick = 0;
watch_count++;
watch_rol lover = 1;

}
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6.16 write_special.s

—k  Filename : write_pcc. s85
—k  Abstract : This file implements a service routine to write the PCC

——kk (Processor Glock Control) register which is protected
——sok
—skx Device: uPD70F3318Y
——%k
——k Compiler: NEC/C Compiler
——kok
__*/
. text —-RSEG CODE

.globl  _write_PSC
.globl  _write_PCC
.globl  _write_CLM
.globl  _write_WDTM1
.globl  _write_LVIM
.globl  _write_RUN1

.align 4
#define DCHCO OxFFFFFOEQ
#define DCHC1 OxFFFFFOE2
#define DCHC2 OxFFFFFOE4
#define DCHC3 OxFFFFFOE6
#define PRCMD OXFFFFF1FC
#define PSC OxFFFFF1FE
#define PSMR OxFFFFF820
#define PCC OxFFFFF828
#define CLM OxFFFFF870
— /%
——kok
——kok
——%* Abstract:
——%kk This function sets the Power Save Control register
——kok
——%*x Parameters:
——%k R6 = value to set Power Save Control to
——kk
——* Returns:
——%k None
——%%k
——%ok
—%/
_write_PSC:

st.b r6, PRCMD[rO] —— PRCMD register write
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st.b r6, PSC[r0] —— PSC register setting
nop
nop
nop
nop
nop
jmp [1p]
— /%
——kk
—%*x Abstract:
——kok This function sets the Processor Clock Control register
——%k
——%*x Parameters:
——%k R6 = value to set clock control to
——%ok
-k Returns:
%k None
——%ok
—%/
_write_PCC:
st.b r6, PRCMD[rO] —— PRCMD register write
st.b r6, PCC[r0] —— PGC register setting
nop
nop
nop
nop
nop
jmp [1p]
— /%
——kok
——%ok
——%*x Abstract:
——%kk This function sets the Clock Monitor Control register
——kk
——%*x Parameters:
——kk R6 = value to set clock monitor control to
——%%k
——%* Returns:
——%¥ None
——%ok
——kok
—%/
_write_CLM:
nop
st.b r6, PRCMD[rO] —— PRCMD register write
st.b r6, CLM[r0] —— CLM register setting
nop
nop
nop
nop
nop
jmp [1p]
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— /%
——kck
——kk
——%* Abstract:
——%kk This function sets the Watchdog timer mode register 1
——kk
——* Parameters:
——%kk R6 = value to set register to
——kk
——k* Returns:
——%k None
——kk
——kk
——x/
_write_WDTM1:
nop
st.b r6, PRCMD[rO] -- PRCMD register write
st.b r6, WDTM1[rO] — WDTM1 register setting
nop
nop
nop
nop
nop
jmp [1p]
— /%
——kk
——kk
-k Abstract:
——%k This function writes the Watchdog timer mode register 1
——kok RUNT bit to reset the watchdog timer.
——kk
——%*x Parameters:
——kk none
——kk
-k Returns:
%k None
——kk
—x/
_write_RUN1:
——push
add -4, sp
st.w r11, 0[sp]
Id. b WDTM1[r0], r11 — read watchdog mode register
st.b r6, PRCMD[rO] —— PRCMD register write
st.b r11, WDTM1[rO] —— WDTM1 register run/reset bit
—= pop
ld. w 0[sp], ri1
add 4, sp
jmp [1p]
— /%
——kk
——kk
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—*xx Abstract:

——kk This function sets the Low Voltage Detection register
——kk
——%*x Parameters:
——kk R6 = value to set register to
——%k
-k Returns:
%k None
——%ok
—%/
_write_LVIM:
nop
st.b r6, PRCMD[rO] —— PRCMD register write
st.b r6, LVIM[rO] —- LVIM register setting
nop
nop
nop
nop
nop
jmp [lp]
—— END
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6.17 int.h

/%

K%
s+ This device driver was created by Applilet for the V850ES/KF1

*x V850ES/KG1, V850ES/KJ1 32-Bit Single-Chip Microcontrollers

kk

sk Copyright(C) NEC Electronics Corporation 2002-2004

*x  All rights reserved by NEC Electronics Gorporation .

kk

*x This program should be used on your own responsibility

*x NEC Electronics Corporation assumes no responsibility for any losses incurred
%k by customers or third parties arising from the use of this file

*%

#k Filename : int.h

*x  Abstract : This file implements a device driver for the INT module

% APllib: V850ESKXTH. l'ib V1.33 [24 Sep 2004]

Kk

*%

*x Compiler: NEC/CA850

kk

*/
#ifndef _MDINT_
#tdefine _MDINT_
/%
k%
*% MacroDefine
kk

*/

#define [C_BASE Oxfffff110 /% interrupt control register base address */
#tdefine LVI_INTERRUPT 0x08 /* bit indicating low voltage interrupt */
#define WDT_INTERRUPT 0x20 /* bit indicating watch dog timer interrupt */

enum External INT { EX_NMI, EX_INTPO, EX_INTP1, EX_INTP2, EX_INTP3, EX_INTP4, EX_INTP5, EX_INTP6, EX_INTP7 };
enum MaskableSource {
INT_WDT1, [INT_INTPO, INT_INTP1, INT_INTP2, INT_INTP3, INT_INTP4, INT_INTP5, INT_INTP6
INT_TMOOO, INT_TMOO1, INT_TMO10, INT_TMO11, INT_TM50, INT_TM51, INT_CSI00, INT_CSIO1,
INT_SREO, INT_SRO, INT_STO, INT_SRE1, INT_SR1, INT_ST1, INT_TMHO, INT_TMH1
INT_CSIAO, INT_IICO, INT_AD, INT_KR, INT_WTI, INT_WT, INT_BRG, INT_TMO020,
INT_TMO21, INT_TMO30, INT_TMO31, INT_CSIA1, INT_TMO40, INT_TMO41, INT_TMO50, INT_TMO51
INT_CSI102, INT_SRE2, INT_SR2, INT_ST2, INT_IICT,
INT_LVI=48, INT_INTP7, INT_TPOOV, INT_TPOCC2, INT_TPOCC1, INT_DMAO, INT_DMA1, INT_DMA2
INT_DMA3
|
void INT_Init( void );
void INT_User_Init ( void );

fendif
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6.18 lvi.inc

__/*

——kok
——xk This device driver was created by Applilet for the V850ES/KX1+
—x  32-Bit Single-Chip Microcontrollers

——%k

—xx  Copyright (C) NEC Electronics Corporation 2002-2004

—k Al rights reserved by NEC Electronics Corporation

—k  This program should be used on your own responsibility
—*x NEC Electronics Corporation assumes no responsibility for any losses incurred
—k by customers or third parties arising from the use of this file

—%x Filename : lvi.inc
—k  Abstract : This file implements a device driver for the LVI module
—tk  AP|lib: VB50ESKX1H. l'ib V1.33 [24 Sep 2004]

——kk
—— Device: uPD70F3318Y

——kk

—xx Compiler: NEC/CA850

——kk

——kkkkkkkk Rk ook
——x/
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6.19 macrodriver.h

/%

*ok
s+ This device driver was created by Applilet for the V850ES/KJ1+, V850ES/KG1+,
*x V850ES/KF1+ and V850ES/KE1+ 32-Bit Single-Chip Microcontrollers

kk

sk Copyright(C) NEC Electronics Corporation 2002-2004

*x All rights reserved by NEC Electronics Gorporation

kk

*x This program should be used on your own responsibility

*x NEC Electronics Corporation assumes no responsibility for any losses

%k incurred by customers or third parties arising from the use of this file

$ok
sx Filename : macrodriver.h
#k APIlib: VB50ESKX1H. lib V1.33 [24 Sep 2004]
$ok
Device: uPD70F3318Y
$ok
% Compiler: NEC/CA850
kk
*/

#ifndef _MDSTATUS_
#tdefine _MDSTATUS_

#pragma ioreg /*enable use the register directly in ca850 compilerx/

/* data type defintion */

typedef unsigned int UINT;
typedef unsigned short USHORT;
typedef unsigned char  UCHAR;
typedef unsigned char  BOOL;
#define MD_ON 1

#tdefine MD_OFF 0

#define MD_TRUE 1
#tdefine MD_FALSE 0

#define MD_STATUS unsigned short
#tdefine MD_STATUSBASE  0x0
/*status list definitionx/

#define MD_OK MD_STATUSBASE+0x0  /*register setting OKx/
#define MD_RESET MD_STATUSBASE+0x1  /*reset input*/

#tdefine MD_SENDCOMPLETE MD_STATUSBASE+0x2  /*send data completex/
#define MD_ADDRESSMATCH MD_STATUSBASE+0x3  /*11C slave address matchx/
#define MD_OVF MD_STATUSBASE+0x4  /+timer count overf|owx/
#define MD_DMA_END MD_STATUSBASE+0x5  /*DMA transfer end/
#define MD_DMA_CONT INUE MD_STATUSBASE+0x6  /+#DMA transfer continuex/
#define MD_SPT MD_STATUSBASE+0x7  /*I1C stop*/

#tdefine MD_NACK MD_STATUSBASE+0x8  /*I1C no ACK+/

#tdefine MD_SLAVE_SEND_END  MD_STATUSBASE+0x9 /*|IC slave send end*/
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#tdefine MD_SLAVE_RCV_END MD_STATUSBASE+0x0  /*I1C slave receive end+/
#tdefine MD_MASTER_SEND_END MD_STATUSBASE+0x11 /*|1C master send end+/
#tdefine MD_MASTER_RCV_END  MD_STATUSBASE+0x12 /x||C master receive endx/

/*error list definition*/

#define MD_ERRORBASE 0x80

#define MD_ERROR MD_ERRORBASE~+0x0 /*error*/

#define MD_RESOURCEERROR MD_ERRORBASE+0x1 /*no resource availablex/
#define MD_PARITYERROR MD_ERRORBASE+0x2 /*UARTn parity error n=0, 1, 2%/
#define MD_OVERRUNERROR MD_ERRORBASE+0x3 /*¥UARTn overrun error n=0, 1, 2%/
#define MD_FRAMEERROR MD_ERRORBASE+0x4 /*UARTn frame error n=0, 1, 2%/
#define MD_ARGERROR MD_ERRORBASE+0x5 /*Error agrument input errorx/

#tdefine MD_TIMINGERROR MD_ERRORBASE+0x6 /*Error timing operation errorx/

#idefine MD_SETPROHIBITED ~ MD_ERRORBASE+0x7  /*setting prohibitedx/

#define MD_ODDBUF MD_ERRORBASE+0x8 /*in 16bit transfer mode, buffer size should be evenx/
#define MD_DATAEXISTS MD_ERRORBASE+0x9 /*#Data to be transferred next exists in TXBn register/

/* macro fucntion definiton */
#tdefine LockInt( ) { __asm("stsr 5,r107); __asm("push r10”); __asm("di”); }
#tdefine UnlockInt( ) { __asm("pop r10”); __asm("Idsr r10,57); }

/*main clock and subclock as clock sourcex/

enum ClockMode { MainClock, SubClock };

void Clock_Init( void );

/*clear 10 register bit and set 10 register bit */
#tdefine ClrIORBit(Reg, ClrBitMap) Reg &= “ClrBitMap
#define Set|ORBit(Reg, SetBitMap) Reg |= SetBitMap

enum INTLevel {Highest, Levell, Level2, Level3, Level4, Level5, Level6, Lowest} ;
enum TrigEdge { None, RisingEdge, FallingEdge, BothEdge };

#define SYSTEMCLOCK 20000000
#define SUBCLOCK 321768
#tdefine MAINCLOCK 5000000

#tdefine LVI_RESET 0x01 /% bit indicating low voltage reset */
#tdefine CLM_RESET 0x02 /* bit indicating clock monitor reset */
#define WDT2_RESET 0x10 /* bit indicating watch dog timer 2 reset */
#tdefine WDT1_RESET 0x80 /% bit indicating watch dog timer 1 reset */
#tendif
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6.20 port.h

/%

*ok
% This device driver was created by Applilet for the V850ES/KX1+

*x  32-Bit Single-Chip Microcontrollers

kk

sk Copyright(C) NEC Electronics Corporation 2002-2004

*x All rights reserved by NEC Electronics Gorporation

kk

*x This program should be used on your own responsibility

*x NEC Electronics Corporation assumes no responsibility for any losses incurred
%k by customers or third parties arising from the use of this file

$ok

*x Filename : port.h

*x  Abstract : This file implements a device driver for the PORT module

#k APIlib: VB50ESKX1H. lib V1.33 [24 Sep 2004]

Kk
Device: uPD70F3318Y
K%
sk Compiler: NEC/CA850
*%
B T T T e
*/

#ifndef _MDPORT_
#define _MDPORT_
/*
Kk
** MacroDefine

R T T T
*/

#tdefine PORT_PMCO  0xO0

#tdefine PORT_PMO Oxff

#define PORT_PUO 0x0

#define PORT_PO 0x0

#define PORT_PU1 0x0

#define PORT_PM1 Oxff

#tdefine PORT_P1 0x0

#define PORT_PMC3  0x0

#define PORT_PM3 Oxffff

#tdefine PORT_PU3 0x0

#define PORT_P3 0x0

#define PORT_PF3 0x0

#tdefine PORT_PMC4  0x0

#define PORT_PM4 Oxff

#tdefine PORT_PU4 0x0

#define PORT_P4 0x0

#define PORT_PF4 0x0

#tdefine PORT_PMC5  0x0

#define PORT_PM5 Oxff

#tdefine PORT_PU5 0x0

#tdefine PORT_P5 0x0
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#define
#tdefine
#tdefine
#tdefine
#tdefine
#define
tdefine
#define
#define
#tdefine
#define
tdefine
#tdefine
#define
#tdefine
#define
#define
#tdefine
#define
#define
#tdefine
#define
#tdefine
#tdefine
#define
tdefine
#define
#define
#tdefine
#define
#tdefine
#tdefine
#define
tdefine
#tdefine
#define
tdefine
#define
#define

PORT_PF5
PORT_PMC6
PORT_PM6
PORT_PU6
PORT_P6 0x0
PORT_PF6
PORT_PMC8
PORT_PM8
PORT_PU8
PORT_P8 0x0
PORT_PF8
PORT_PMC9
PORT_PM9
PORT_PU9
PORT_P9 0x0
PORT_PF9
PORT_PMCD
PORT_PCD
PORT_PMCM
PORT_PCM
PORT_PMCCM
PORT_PMCS
PORT_PCS
PORT_PMCCS
PORT_PMCT
PORT_PCT
PORT_PMCCT
PORT_PMDH
PORT_PDH
PORT_PMCDH
PORT_PMDL
PORT_PDL
PORT_PMCDL
PORT_PUCD
PORT_PUCM
PORT_PUCS
PORT_PUCT
PORT_PUDH
PORT_PUDL

0x0
0x0
Oxffff
0x0

0x0
0x0
Oxff
0x0

0x0
0x0
Oxffff
0x0

0x0
Oxff
0x0
Oxff
0x0
0x0
Oxff
0x0
0x0
Oxff
0x0
0x0
0x0
0x0
Oxff
Oxff
0x0
0xff00
0x0
0x0
0x0
0x0
0x0
0x0

void PORT_Init( void );
void PORT_User ( void );

/* header for M-V850ES-KJ1 CPU board for LED digit display */

/

/* Define definitions

[Fkkkkkkkdskkokokkk Rk kR skokkok kR kokok kR skkokskok ks skokokok ko kokk ok kKoK

/%
/%
/%
/%
/%
/%
/%

LED Patterns for decimal and hex digits, characters */

for individual bits

0=0
bit 0
bit 1
bit 2
bit 3

n 1=off

= segment A
segment B
= segment C
= segment D

—A—

I
B

*/
*/
*/
*/
*/
*/
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/* bit 4 = segment E E C x/
/* bit 5 = segment F | | =/
/% bit 6 = segment G ———D-— DP x/
/* bit 7 = decimal point */

#define LED_PAT_O  0xCO
#idefine LED_PAT_1  OxF9
#idefine LED_PAT_2  OxA4
#define LED_PAT_3  0xBO
#define LED_PAT_4  0x99
#define LED_PAT_5  0x92
#define LED_PAT_6  0x82
#define LED_PAT_7  OxF8
#define LED_PAT_8  0x80
#idefine LED_PAT_9  0x98
#define LED_PAT_A  0x88
#define LED_PAT_B  0x83
#define LED_PAT_C  0xC6
#define LED_PAT_D  OxAl
#define LED_PAT_E  0x86
#define LED_PAT_F  Ox8E
#tdefine LED_PAT_BLANK  OxFF
#define LED_PAT_DP Ox7F
#tdefine LED_PAT_DASH OxBF
#tdefine LED_PAT_ULINE  OxF7
#define LED_PAT_OLINE  OxFE
#define LED_PAT_EQUAL  O0xB7

[Fkkkkxkkdskokokkk kR kR skokokok kR kkok sk skkokskok ks skokok ok ko kokkok ok Kok

/* Export functions */

/ /

extern void led_init(void); /% init ports for LED output */
extern void led_dig(unsigned char num); /* display number as hex */
extern void led_dig_bcd (unsigned char bednum); /* display number as BCD */
extern void led_dig_right (unsigned char num); /% display number in right LED x*/
extern void led_dig_left(unsigned char num); /* display number in left LED %/
extern void led_out_right (unsigned char val); /* output value to right LED */
extern void led_out_left (unsigned char val); /* output value to left LED */

/* header for M-V850ES-KJ1 CPU board for base board switch reading */

/ /
/* Define definitions */
/ /

/* symbolic definitions for switch inputs */
/% SW2 = left switch = P94 x/
/% SW3 = right switch = P95 %/

/* P95 P94 =/
#tdefine SW_LU_RU 0x30 /* left up, right up 1 1 %/
#define SW_LD_RU 0x20 /% left down, right up 1 0 x/
#define SW_LU_RD 0x10 /% left up, right down O 1 %/
#define SW_LD RD 0x00 /* left down, right down O 0 =*x/

#tdefine SW_DEF_DEB_COUNT 16 /% default debounce counter */
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/ /
/* Export functions */
/ /
extern void PORT_User (void);

extern void led_init(void);

extern void led_out_right (unsigned char val) ;

extern void led_out_left (unsigned char val);

extern void led_dig(unsigned char num);

extern void led_dig_bcd(unsigned char bcdnum) ;

extern void led_dig right (unsigned char num);

extern void led_dig_left(unsigned char num);

extern void led_clear (void);

extern void display_reset (unsigned char reason);

extern void sw_init(void); /* init ports for switch input %/

extern unsigned char sw_chk(void); /* get undebounced switch input =*/
extern unsigned char sw_get (void); /* get debounced switch input */

extern void

ttendif

sw_set_debounce (unsigned char count); /* set debounce cound*/
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6.21 timer.h

/%

*ok
s+ This device driver was created by Applilet for the V850ES/KJ1+, V850ES/KG1+,
*x V850ES/KF1+ and V850ES/KE1+ 32-Bit Single-Chip Microcontrollers

kk

sk Copyright(C) NEC Electronics Corporation 2002-2004

*x All rights reserved by NEC Electronics Gorporation

kk

*x This program should be used on your own responsibility

*x NEC Electronics Corporation assumes no responsibility for any losses

%k incurred by customers or third parties arising from the use of this file

$ok

*x Filename : timer.h

*x  Abstract : This file implements a device driver for the timer module

#k APIlib: VB50ESKX1H. lib V1.33 [24 Sep 2004]

Kk

*k Device: uPD70F3318Y

$ok

sk Compiler: NEC/CA850

$ok
sokkokokkokokkokokkkookokkokokkokokkkookskkookokksokokksookkkookkkokokkookskookokkookokkokok kool

*/

#ifndef _MDTIMER_
t#idefine _MDTIMER_

/%
*ok
**MacroDefine
kk
*/
#tdefine TM_TMPO_CLOCK  Ox7

#define TM_TMPO_INTERVALVALUE  0x3d08
#tdefine TM_TMPO_INTERVALVALUE2 Ox1e83
#define TM_TMPO_ONESHOTOUTPUTCYCLE 0x3d08
#define TM_TMPO_ONESHOTOUTPUTDELAY 0x1e83
#tdefine TM_TMPO_EXTTRIGGERCYCLE 0x3d08
#define TM_TMPO_EXTTRIGGERDELAY Ox1e83
#define TM_TMPO_PWMCYCLE 0x3d08

#tdefine TM_TMPO_PWMWIDTH Ox1e83

#define TM_TMPO_CCROCOMPARE 0x3d08

#tdefine TM_TMPO_CCR1COMPARE Ox1e83

#tdefine TMOO_Clock 0x5

#define TMOO_INTERVALVALUE Oxbb7

#define TMOO_SQUAREWIDTH Oxbb7

#define TMOO_PPGCYCLE  Oxbb7

#define TMOO_PPGWIDTH  0x00

#tdefine TMOO_ONESHOTCYCLE  Oxbb7

#define TMOO_ONEPULSEDELAY 0x00

#define TMO1_Clock 0x0

#tdefine TMO1_INTERVALVALUE 0x00
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#define
#tdefine
#tdefine
#tdefine
#tdefine
#define
tdefine
#define
#define
#tdefine
#define
tdefine
#tdefine
#define
#tdefine
#define
#define
#tdefine
#define
#define
#tdefine
#define
#tdefine
#tdefine
#define
tdefine
#define
#define
#tdefine
#define
#tdefine
#tdefine
#define
tdefine
#tdefine
#define
tdefine
#define
#define
#tdefine
#tdefine
#tdefine
#tdefine
#define
#tdefine
#tdefine
#define
#tdefine
#tdefine
#define
#tdefine
#tdefine
#tdefine
#tdefine
#define

TMO1_SQUAREWIDTH 0x00
TMO1_PPGCYCLE ~ 0x00
TMO1_PPGWIDTH  0x00
TMO1_ONESHOTCYCLE ~ 0x00
TMO1_ONEPULSEDELAY 0x00
TMO2_Clock 0x0
TMO2_INTERVALVALUE 0x00
TMO2_SQUAREWIDTH 0x00
TMO2_PPGCYCLE ~ 0x00
TMO2_PPGWIDTH  0x00
TMO2_ONESHOTCYCLE ~ 0x00
TMO2_ONEPULSEDELAY 0x00
TMO3_Clock 0x0
TMO3_INTERVALVALUE 0x00
TMO3_SQUAREWIDTH 0x00
TMO3_PPGCYCLE ~ 0x00
TMO3_PPGWIDTH  0x00
TMO3_ONESHOTCYCLE  0x00
TMO3_ONEPULSEDELAY 0x00
TMO4_Clock 0x0
TMO4_INTERVALVALUE 0x00
TMO4_SQUAREWIDTH 0x00
TMO4_PPGCYCLE ~ 0x00
TMO4_PPGWIDTH  0x00
TMO4_ONESHOTCYCLE ~ 0x00
TMO4_ONEPULSEDELAY 0x00
TMO5_Clock 0x0
TMO5_INTERVALVALUE 0x00
TMO5_SQUAREWIDTH 0x00
TMO5_PPGCYCLE ~ 0x00
TMO5_PPGWIDTH  0x00
TMO5_ONESHOTCYCLE ~ 0x00
TMO5_ONEPULSEDELAY 0x00
TM50_Clock 0x5
TM50_INTERVALVALUE Oxle
TM50_SQUAREWIDTH Oxle
TM50_PWMACT IVEVALUE Oxle
TM51_Clock 0x5
TM51_INTERVALVALUE Oxle
TM51_SQUAREWIDTH Oxle
TM51_PWMACT IVEVALUE Oxle
TMHO_Clock 0x3
TMHO_INTERVALVALUE 0Ox7c
TMHO_SQUAREWIDTH Ox7c
TMHO_PWMCYCLE  Ox7c
TMHO_PWMDELAY  0x3d
TMHO_CARRIERDELAY  Ox7c
TMHO_CARRIERWIDTH ~ 0x3d
TMH1_Clock 0x4
TMH1_INTERVALVALUE 0xf9
TMH1_SQUAREWIDTH 0xf9
TMH1_PWMCYCLE ~ 0xf9
TMH1_PWMDELAY  Oxe
TMH1_CARRIERDELAY  0xf9
TMH1_CARRIERWIDTH  Oxe
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void TMPO_Init( void );
void TMPO_Start( void );
void TMPO_Stop ( void ) ;
MD_STATUS TMPO_ChangeTimerCondition (USHORT* array_reg, USHORT array_num) ;

/*timer00 configurator initiation*/
void TMOO_Init( void );

/*timer00 to 05 free running start, 50, 51, HO, H1 timer startx/
void TMOO_Start( void );

/*timer00 to 05,50, 51, HO, H1 timer stopx/

void TMOO_Stop ( void );

MD_STATUS TM0O_ChangeTimerCondition (USHORT* array_reg, USHORT array_num) ;
_multi_interrupt void MD_INTTMOOO ( void );

__interrupt void MD_INTTMH1( void );

void TMOO_User_lInit (char test_number, char interval );

ttendif
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6.22 watchdogtimer.h

/%

*ok
% This device driver was created by Applilet for the V850ES/KX1+

*x  32-Bit Single-Chip Microcontrollers

kk

sk Copyright(C) NEC Electronics Corporation 2002-2004

*x All rights reserved by NEC Electronics Gorporation

kk

*x This program should be used on your own responsibility

*x NEC Electronics Corporation assumes no responsibility for any losses incurred
%k by customers or third parties arising from the use of this file

$ok

*x Filename : watchdogtimer.h

*x  Abstract : This file implements a device driver for the WATCHDOGTIMER module
#k APIlib: VB50ESKX1H. lib V1.33 [24 Sep 2004]

Kk

*k Device: uPD70F3318Y

$ok

sk Compiler: NEC/CA850

$ok
sokkokokkokokkokokkkookokkokokkokokkkookskkookokksokokksookkkookkkokokkookskookokkookokkokok kool

*/

#ifndef _MDWTACHDOGT IMER_

#tdefine _MDWTACHDOGT IMER_

/%

K%

*+MacroDefine

*%

*/

volatile int wdt_done; /* flag for watch dog timer interrupt */

unsigned char wdt_count; /* counter for display */

volatile int wdt_tick; /% interrupt counter */

volatile int wdt_rollover; /* flag indicating count has reached some |imit */
/* external prototypes */

extern void write_RUN1 (void); /* the watch dog timer reset in write_special.s */

void WDT1_Init( void );
__interrupt void MD_INTWDT1( void );
ttendif
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6.23 watchtimer.h

/%

*ok

% This device driver was created by Applilet for the V850ES/KX1+

*x  32-Bit Single-Chip Microcontrollers

kk

sk Copyright(C) NEC Electronics Corporation 2002-2004

*x All rights reserved by NEC Electronics Gorporation

kk

*x This program should be used on your own responsibility

*x NEC Electronics Corporation assumes no responsibility for any losses incurred
%k by customers or third parties arising from the use of this file

$ok

*x Filename : watchtimer.h

*x  Abstract : This file implements a device driver for the WATCHTIMER module
#k APIlib: VB50ESKX1H. lib V1.33 [24 Sep 2004]

Kk

Device: uPD70F3318Y

k%
k%
k%

Compiler: NEC/CA850

skkskokokokokokokokskokokokokokkokskokokokokskkokokokokkokskkokokokskkokkokokkokskkokskokokkokskokokkok sk kokskok sk kokkokok sk ok sk kok sk ok ok ok

*/

#ifndef _MDWATCHTIMER_
#tdefine _MDWATCHTIMER_

/%

k%

**kMacroDefine

k%

*/

#define WT_PRSM_BGCS  0xO1
#tdefine WT_PRSCM 0x98

extern void delay_wt_ticks(int count);

void WT_Init( void );

void WT_Start( void );

void WT_Stop( void );

void delay_ms(int count);
_multi_interrupt void MD_INTWT( void );
#tendif
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