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All information included in this document is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please
confirm the latest product information with a Renesas Electronics sales office. Also, please pay regular and careful attention to
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website.
Renesas 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 Renesas Electronics products or technical information described in this document.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights
of Renesas Electronics or others.
You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.
Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. You are fully responsible for the incorporation of these circuits, software,
and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by
you or third parties arising from the use of these circuits, software, or information.
When exporting the products or technology described in this document, you should comply with the applicable export control
laws and regulations and follow the procedures required by such laws and regulations. You should not use Renesas
Electronics products or the technology described in this document for any purpose relating to military applications or use by
the military, including but not limited to the development of weapons of mass destruction. Renesas Electronics products and
technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited
under any applicable domestic or foreign laws or regulations.
Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics
does not warrant that such information is error free. Renesas Electronics assumes no liability whatsoever for any damages
incurred by you resulting from errors in or omissions from the information included herein.
Renesas Electronics products are classified according to the following three quality grades: “Standard”, “High Quality”, and
“Specific”. The recommended applications for each Renesas Electronics product depends on the product’s quality grade, as
indicated below. You must check the quality grade of each Renesas Electronics product before using it in a particular
application. You may not use any Renesas Electronics product for any application categorized as “Specific” without the prior
written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way
liable for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for an
application categorized as “Specific” or for which the product is not intended where you have failed to obtain the prior written
consent of Renesas Electronics. The quality grade of each Renesas Electronics product is “Standard” unless otherwise
expressly specified in a Renesas Electronics data sheets or data books, etc.
“Standard”:
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Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home electronic appliances; machine tools; personal electronic equipment; and industrial robots.
“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anticrime systems; safety equipment; and medical equipment not specifically designed for life support.
“Specific”:
Aircraft; aerospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or
systems for life support (e.g. artificial life support devices or systems), surgical implantations, or healthcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.
You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,
especially with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or
damages arising out of the use of Renesas Electronics products beyond such specified ranges.
Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a
Renesas Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire
control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because
the evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or system
manufactured by you.
Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental
compatibility of each Renesas Electronics product. Please use Renesas Electronics products in compliance with all applicable
laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS
Directive. Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with
applicable laws and regulations.
This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas
Electronics.
Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this
document or Renesas Electronics products, or if you have any other inquiries.

(Note 1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its majorityowned subsidiaries.
(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.

PRELIMINARY

APPLICATION NOTE

H8/300L
Hardware Interface Technique for Reset (HWreset)
Introduction
This application note is to assist the product design engineers to understand the important of a reset circuitry within a total microcontroller-based system and to provide sample circuitry based on the H8/300L Super Low Power (SLP) series microcomputer,
H8/38024F.

Resets provide a digital signal to the microcomputer that not only indicates the voltage level but also provides that the reset signal is
delayed to allow the voltage to arrive at its nominal value. That delay also allows the power supply and board to fully stabilize prior
to starting operation.

Reset signal generating for a microcomputer must be able to trigger from a variety of sources. Most notably, during a power failure
situation, during power up and externally as a user demanded system reset.

Target Device
H8/300L Super Low Power series – H8/38024F microcomputer
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1.
1.1

H8/38024F Microcomputer
Reset Sequence
Reset is the highest-priority exception. The internal state of the CPU and registers of the on-chip peripheral modules are
initialized.
As soon as the /RES pin goes low, all processing is stopped and the chip enters the reset state.
To make sure the chip is reset properly, observe the following precautions [Refer to Figure 1.1]:

•

At Power-On, hold the /RES pin low until the clock pulse generator output stabilizes. [Refer to AN: 02/12/001 as well]

•

At Reset during operation, hold the /RES pin low for at least 10 system clock cycles.

Reset exception handling takes place as follows:
•

The CPU internal state and the registers of on-chip peripheral modules are initialised with the I bit of the condition code register
[CCR] set to ‘1’.

•

The Program counter [PC] register is loaded from the reset exception handling vector address [H’0000 to H’0001], after which
the program starts executing from the address indicated in Program counter register.

AN0303015/Rev1.0
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1.2

Operational Timing

The /RES pin is held low when the slope of VCC maintained at less than 0.1VCC value. This also retains the chip at the reset state.
From Figure 1.2, the reset low width should be maintained for at least 10 system clock cycles.

1.3

Interrupt Immediately after Reset

After a reset, if an interrupt is to be accepted before the stack pointer [SP: R7] was initialized, PC and CCR would incorrectly pushed
onto the stack and resulting in program runaway. In order to prevent this, all interrupts must be masked immediately after reset
exception handling.
For this reason, the initial program instruction is always executed immediately after a reset. This instruction should initialize the
stack pointer [eg. MOV #xxx: 16. SP].

2.

Circuits Consideration

2.1

Typical design I

Figure 2.1

Reset circuit I

This circuit works beautifully in simulation, assuming that VCC voltage rises quickly and monotonically to its maximum value and
stays there. However, in real world, power outages often occurs, and this would draw a large amount of current, which shorts out the
power voltage. Power interruption drives power on reset circuitry crazy.
Consider what a power dropout does to the circuit in Figure 2.1 [indicated above]. Imagine that the RC time constant in the figure is
1 sec. Let VCC come up and stabilize at full voltage for perhaps 10 sec. Next apply an ac power interruption just long enough to
drop VCC to 0V for about 100msec. However, this still would not be able to discharge the RC circuit. If the RC circuit does not
discharge, reset does not activate, and the processor spins out of control, powered on but lost in space. Hence, for most systems, the
simple RC-based power-on reset circuit is completely inadequate.
A good power-on-reset circuit must activate when power is currently good and has been good for some time and must completely
and quickly deactivate upon any indication of poor power quality.
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2.2

Typical design II

Figure 2.2

Reset Circuit II

Figure 2.2 represents another connection with push button for power-on reset. Upon power-on, the reset pin is held low for the
duration indicated by the value of the RC constants and maintain until VCC reaches VCCmin. The push button is used to provide a
manual way to reset the system and a discharging path for the capacitor. This is necessary when the system is out of control and a
reset is the best way to recover the system to normal operation.
Below shows the various waveforms depicting the behaviour of the power supply, the VCC input, the reset signal and the main clock
signal, OSC.

2.2.1

When the DC plug supplying the VCC input is connected/disconnected

The above waveform depicts the slow rising power supply signal measured at the DC plug when the power supply is switched on;
while the power supply signal is gradually rising, the VCC pin of the microcomputer is also measured. We also noticed that the
resetsignal also rises slowly while the clock signal oscillated before the power supply stabilizes. For H8/38024F microcomputer, it is
specified that the Reset signal must be held low for at least ten system clock cycles to ensure proper operation subsequently. The
rising time of these signals mentioned above is dependent on the capacitive load found in the printed circuit board at power up.
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2.3

Typical design III

Figure 2.3

Reset Circuit III with a Discharge Diode

In Figure 2.3 above, the 1N4148 diode is used to rapidly discharge the C capacitor on power-down. This is very important, as a
power-up reset pulse is needed after a short power-down (less than the time given by the RC constant) or after a power spike. The
two 100nF capacitors allow the reset pin level to follow the voltage variations that appear on either VCC or VSS.
Note: The above-described designs do not protect against brownout situation where power does not drop to zero but merely dip
below the minimum operating voltage.

2.4

Typical design IV

Figure 2.4 represents another connection which involves an supervisory IC such as those of Maxim’s IC such as MAX809. This is
believed to help to prevent oscillatory behavior at the detecting threshold without resorting to excessive hysteresis. In order to do this,
we must delay the trailing edge of the reset pulse. As in the RC circuit described above, the reset pulse must hold for an interval after
the supply voltage crosses the detector’s threshold. This interval is called ‘delay time’ or the ‘rest active-timeout period. Unlike the
RC circuit delay, however this one triggers when supply voltage crosses a precisely trimmed threshold in the detector. The delay
should also be re-triggerable to prevent oscillation in the reset signal of the microcomputer. When a slowly rising supply causes
multiple trigger events at detector threshold, each event should re-start the timeout
The Maxim part offers a guaranteed accuracy of ±2.6% over the -40°C to +85°C range. The MAX809 also guarantees a minimum
active-timeout reset period of 140ms.

Figure 2.4
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3.

Trouble Shooting

3.1

Why the system does not operate properly upon Power-On?
Possibilities:
•

VCC ramp rate is too slow;

•

Slow VCC rise time which was too slow to cause a proper reset to occur;

/RES pin should be held low when system power is turned on or off;

3.2

Why the system does not operate properly when it was powered-down and
powered-On again?
Possibilities:
•

VCC may not be given enough time to settle to 0V;

•

VCC ramp rate is too slow;

•

Slow VCC rise time which was too slow to cause a proper reset to occur;

•

/RES pin should be held low when system power is turned on or off;

Other hardware peripherals or logics on the system may not be reset properly.

4.

Conclusions

There are many approaches to implement a power-on reset circuit, some designers may implement designs as outlined in this
application note, but some may implement with an external supervisory circuit due to the stringent requirement by their systems to
ensure optimum operating condition at all time.
This application note provides some guidance on how to implement reset circuit to interface with the H8/38024F MCU and also
pointers to take note while implementing the reset design in order to ensure proper operation of the system.

Reference
1.

H8/38024 Series, H8/38024F-ZTATTM Hardware Manual

2.

www.ednmag.com
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Keep safety first in your circuit designs!
1. Renesas Technology Corporation puts the maximum effort into making semiconductor products
better and more reliable, but there is always the possibility that trouble may occur with them. Trouble
with semiconductors may lead to personal injury, fire or property damage.
Remember to give due consideration to safety when making your circuit designs, with appropriate
measures such as (i) placement of substitutive, auxiliary circuits, (ii) use of nonflammable material or
(iii) prevention against any malfunction or mishap.

Notes regarding these materials
1. These materials are intended as a reference to assist our customers in the selection of the Renesas
Technology Corporation product best suited to the customer's application; they do not convey any
license under any intellectual property rights, or any other rights, belonging to Renesas Technology
Corporation or a third party.
2. Renesas Technology Corporation assumes no responsibility for any damage, or infringement of any
third-party's rights, originating in the use of any product data, diagrams, charts, programs,
algorithms, or circuit application examples contained in these materials.
3. All information contained in these materials, including product data, diagrams, charts, programs and
algorithms represents information on products at the time of publication of these materials, and are
subject to change by Renesas Technology Corporation without notice due to product improvements
or other reasons. It is therefore recommended that customers contact Renesas Technology
Corporation or an authorized Renesas Technology Corporation product distributor for the latest
product information before purchasing a product listed herein.
The information described here may contain technical inaccuracies or typographical errors.
Renesas Technology Corporation assumes no responsibility for any damage, liability, or other loss
rising from these inaccuracies or errors.
Please also pay attention to information published by Renesas Technology Corporation by various
means, including the Renesas Technology Corporation Semiconductor home page
(http://www.renesas.com).
4. When using any or all of the information contained in these materials, including product data,
diagrams, charts, programs, and algorithms, please be sure to evaluate all information as a total
system before making a final decision on the applicability of the information and products. Renesas
Technology Corporation assumes no responsibility for any damage, liability or other loss resulting
from the information contained herein.
5. Renesas Technology Corporation semiconductors are not designed or manufactured for use in a
device or system that is used under circumstances in which human life is potentially at stake.
Please contact Renesas Technology Corporation or an authorized Renesas Technology Corporation
product distributor when considering the use of a product contained herein for any specific
purposes, such as apparatus or systems for transportation, vehicular, medical, aerospace, nuclear,
or undersea repeater use.
6. The prior written approval of Renesas Technology Corporation is necessary to reprint or reproduce
in whole or in part these materials.
7. If these products or technologies are subject to the Japanese export control restrictions, they must
be exported under a license from the Japanese government and cannot be imported into a country
other than the approved destination.
Any diversion or reexport contrary to the export control laws and regulations of Japan and/or the
country of destination is prohibited.
8. Please contact Renesas Technology Corporation for further details on these materials or the
products contained therein.
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