To our customers,

Old Company Name in Catalogs and Other Documents
On April 1st, 2010, NEC Electronics Corporation merged with Renesas Technology
Corporation, and Renesas Electronics Corporation took over all the business of both
companies. Therefore, although the old company name remains in this document, it is a valid
Renesas Electronics document. We appreciate your understanding.
Renesas Electronics website: http://www.renesas.com

April 1st, 2010
Renesas Electronics Corporation

Issued by: Renesas Electronics Corporation (http://www.renesas.com)
Send any inquiries to http://www.renesas.com/inquiry.

Notice
1.

2.

3.
4.

5.

6.

7.

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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9.

10.

11.
12.

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.

APPLICATION NOTE

H8/300L SLP Series
Setting Standby Time to Cover Clock Stabilization (H8/3867)
Introduction
When switching to active mode by canceling standby or watch mode through a specific interrupt request, the standby
time period waiting for stabilization of a clock is specified for the CPU and the peripheral functions. The standby time
period must be specified so as to exceed the oscillation stabilization time according to the operating frequency.
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1.

Used

When switching to active mode by canceling standby or watch mode through a specific interrupt request, the standby
time period waiting for stabilization of a clock is specified for the CPU and the peripheral functions. The standby time
period must be specified so as to exceed the oscillation stabilization time according to the operating frequency.

1.1

Setting of the Standby Time Period

The standby time period is set by setting the standby timer select bits 2 to 0 (STS2 to STS0) in the system control
register 1 (SYSCR1).

1.2

Description of STS2 to STS0

Table 1.1 shows the description of STS2 to STS0 in SYSCR1.
Table 1.1

Description of STS2 to STS0

SYSCR1
Bit 6
Bit 5
Bit 4
STS2
STS1
STS0
Description
0
0
0
Standby time period = 8,192 states
(initial setting)
0
0
1
Standby time period = 16,384 states
0
1
0
Standby time period = 32,768 states
0
1
1
Standby time period = 65,536 states
1
0
0
Standby time period = 131,072 states
1
0
1
Standby time period = 2 states
(external clock input mode)
1
1
0
Standby time period = 8 states
1
1
1
Standby time period = 16 states
Note: To input an external clock, the standby timer select bits must be set to the external clock input mode
prior to mode transition. Do not set those bits to the external clock input mode if an external clock is
not used.

1.3

Operating Frequency and Oscillation Stabilization Time when Using a Crystal
Oscillator

Table 1.2 shows the operating frequency and standby time relative to the settings of STS2 to STS0 when a crystal
oscillator is used. The STS2 to STS0 must be set so that the standby time is longer than the oscillation stabilization
time.
Table 1.2
STS2
0
0
0
0
1
1
1
1

Operating Frequency and Oscillation Stabilization Time when Using a Crystal Oscillator
STS1
0
0
1
1
0
0
1
1

STS0
0
1
0
1
0
1
0
1
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Standby time
8,192 states
16, 384 states
32,768 states
65,536 states
131,072 states
2 states (prohibited)
8 states
16 states
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2 MHz
4.1
8.2
16.4
32.8
65.5
0.001
0.004
0.008

1 MHz
8.2
16.4
32.8
65.5
131.1
0.002
0.008
0.016

(Unit: ms)
0.5 MHz
16.4
32.8
65.5
131.1
262.1
0.004
0.016
0.032
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1.4

External Clock

It is recommended that the values of STS2 to STS0 are set to 1, 0, 1, respectively. Other settings are available however,
if other settings are used besides those which are recommended, the LSI may begin its operation even though standby
time has not ended.

1.5

Oscillation Stabilization Time

Table 1.3 shows the AC characteristics of oscillation stabilization time.
Table 1.3

AC characteristics of Oscillation Stabilization Time

(Vcc = 1.8 to 5.5 V, AVcc = 1.8 to 5.5 V, Vss = AVss = 0.0 V, Ta = -20 to +75°C, including sub active mode)
Item
Oscillation
stabilization time

Symbol
trc

Measurement
Pin
condition
OSC1, In the case of figure 1,
OSC2 Vcc = 2.2 to 5.5 V
In the case of figure 1,
Vcc = 2.2 to 5.5 V
Other than the above
X1, X2

Specification
min.
typ.
—
20
0.1

—
—
trc
—
—
Oscillation
stabilization time
Note: * The internal power supply voltage step down circuit is not used.
LS

CS

max.
45

Unit Reference
us
Figure 1*

8

ms

Figure 1

50
2.0

ms
s

—

RS

OSC1

OSC2
C0

Crystal oscillator parameters

Ceramic oscillator parameters

Frequency (MHz)

1

4.193

Frequency (MHz)

0.4

4

RS (max)

40 Ω

100 Ω

RS (max)

8.6 Ω

8.8 Ω

C0 (max)

3.5 pF

16 pF

C0 (max)

326 pF

36 pF

Figure 1.1 Equivalent Circuit of Oscillator
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1.6

Oscillation Stabilization Time Setting Example

1. Function
Transit to watch mode from active (high-speed) mode, cancel the watch mode through a timer A interrupt after 250
ms has passed, and then transit to the active (high-speed) mode. When transiting to the active (high-speed) mode
from the watch mode, the CPU and the peripheral functions wait for 8 states until the clock becomes stable.
2. Cautions
In this example, when canceling the watch mode through the timer A interrupt, the timer A interrupt request is
prohibited in timer A interrupt processing. Accordingly, the processing ends after transiting to the watch mode
from the active (high-speed) mode, canceling the watch mode through the timer A interrupt, and then transiting to
the active (high-speed) mode.
3. Watch mode
A. Transition to watch mode
Executing the SLEEP instruction when the software standby bit (SSBY) in the system control register 1
(SYSCR1) is 1 and the internal clock select 3 bit (TMA3) in the timer mode register A (TMA) is 1 during active
mode or sub active mode causes a transition to watch mode. In watch mode, the on-chip peripheral functions
except for the timer A, the timer F, the timer G, the asynchronous event counter, and the LCD (operate/ stop
selectable) stop its operation. As long as a specific voltage is applied, the contents of the CPU, the internal
registers of a part of on-chip peripheral functions, and internal RAM are retained, and the I/O ports retain its
pre-transition status.
B. Cancellation of watch mode
Watch mode is cancelled through an interrupt (IRQ0, WKP7 to WKP0, timer A, timer F, or timer G) or a RES
pin input.
In the case of cancellation through an interrupt, when an interrupt is generated, watch mode is cancelled, and
transition to active (high-speed) mode when the low speed on flag (LSON) in SYSCR1 = 0 and the middle
speed on flag (MSON) in the system control register 2 (SYSCR2) = 0, active (intermediate-speed) mode when
LSON = 0 and MSON = 1, or sub active mode when LSON = 1 occurs. When transiting to active mode, after
the time period specified by STS2 to STS0 in SYSCR1 has elapsed, a stable clock is supplied to the entire LSI,
and interrupt exception handling is begun. Note that when the I bit in CCR is 1, or when acceptance of the
interrupt is prohibited by the interrupt enable register, watch mode is not cancelled.
In the case of cancellation through a RES pin, when the RES pin is set to low, the system clock starts its
oscillation. When the RES pin is set to high after the oscillation stabilization time has elapsed, the CPU starts
reset exception handling. Note that the system clock is supplied to the entire LSI as soon as the system clock
starts its oscillation. Therefore, the RES pin must be held low until the system clock oscillation becomes stable.
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2.

Flowchart

1. Main routine
Oscillation stabilization time
setting
H' FF80 → SP

Initialize stack pointer.

"1" → CCR I-bit

Set the I bit in CCR to 1 to mask interrupt.

H' E7 → SYSCR1

Set SSBY to 1, STS2 to 1, STS1 to 1,
and STS0 to 0 to cause transition to watch mode,

H' F0 → SYSCR2
"0" → IRRTA
H' 80 → IENR1

and set standby time period to 8 states.
Clear timer A interrupt request flag.
Enable timer A interrupt request.

H' FF → TMA

Reset prescaler W (PSW) and timer counter A (TCA).

H' 1A → TMA

Set TCA input clock source to PSW, and
TCA over flow period to 0.25 sec.

"0" → CCR I-bit
Execute sleep instruction

Set the I bit in CCR to 0 to enable interrupt.
Execute the sleep instruction to cause transition to
watch mode from active (high-speed) mode.

2. Timer A interrupt processing routine
Timer A interrupt
"0" → IRRTA
H'00 → IENR1

Clear timer A interrupt request flag.

Disable timer A interrupt request

RTE
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3.

Program listing

;*************************************************************************************
;*
H8/3867 Application Note
*
;*
*
;*
'Oscillator Settling Time -8 States'
*
;*
*
;*
Function : Oscillator Settling Time
*
;*
*
;*
External Clock : 6MHz
*
;*
Internal Clock : 3MHz
*
;*
Sub Clock
: 32.768kHz
*
;*************************************************************************************
;
.cpu
300l
;
;*************************************************************************************
;* Symbol Defnition
*
;*************************************************************************************
;
TMA
.equ
h'ffb0
;Timer Mode Register A
SYSCR1
.equ
h'fff0
;System Control Register 1
SYSCR2
.equ
h'fff1
;System Control Register 2
IENR1
.equ
h'fff3
;Interrupt Enable Register 1
IRR1
.equ
h'fff6
;Interrupt Request Register 1
;
;*************************************************************************************
;* Vector Address
*
;*************************************************************************************
;
.org
h'0000
.data.w
MAIN
;No.0 Reset Interrupt(H'0000-H'0001)
;
.org
h'0008
.data.w
MAIN
;No.4 _IRQ0 Interrupt(H'0008-H'0009)
.data.w
MAIN
;No.5 _IRQ1 Interrupt(H'000A-H'000B)
.data.w
MAIN
;No.6 _IRQ2 Interrupt(H'000C-H'000D)
.data.w
MAIN
;No.7 _IRQ3 Interrupt(H'000E-H'000F)
.data.w
MAIN
;No.8 _IRQ4 Interrupt(H'0010-H'0011)
.data.w
MAIN
;No.9 _WKP0-_WKP7 Interrupt(H'0012-H'0013)
;
.org
h'0016
.data.w
TAINT
;No.11 Timer A Interrupt(H'0016-H'0017)
.data.w
MAIN
;No.12 AEC Interrupt(H'0018-H'0019)
.data.w
MAIN
;No.13 Timer C Interrupt(H'001A-H'001B)
.data.w
MAIN
;No.14 Timer FL Interrupt(H'001C-H'001D)
.data.w
MAIN
;No.15 Timer FH Interrupt(H'001E-H'001F)
.data.w
MAIN
;No.16 Timer G Interrupt(H'0020-H'0021)
.data.w
MAIN
;No.17 SCI31 Interrupt(H'0022-H'0023)
.data.w
MAIN
;No.18 SCI32 Interrupt(H'0024-H'0025)
.data.w
MAIN
;No.19 A/D Converter Interrupt(H'0026-H'0028)
.data.w
MAIN
;No.20 Direct Transfer Interrupt(H'0028-H'0029)
;
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;*************************************************************************************
;* MAIN : Main Routine
*
;*************************************************************************************
;
.org
h'1000
;
MAIN:
equ
$
mov.w
#h'ff80,sp
;Initialize Stack Pointer
orc
#h'80,ccr
;Interrupt Disable
;
mov.b
#h'e7,r0l
;Initialize System Control Register
mov.b
r0l,@SYSCR1
mov.b
#h'f0,r0l
mov.b
r0l,@SYSCR2
;
bclr
#7,@IRR1
mov.b
#h'80,r0l
mov.b
r0l,@IENR1
;
mov.b
mov.b
mov.b
mov.b

#h'ff,r0l
r0l,@TMA
#h'1a,r0l
r0l,@TMA

andc

#h'7f,ccr

;
;
sleep
;
nop
;
EXIT:
bra
EXIT
;
;*************************************************************************************
;* TMAINT : Timer A Interrupt Routine
*
;*************************************************************************************
;
TAINT:
.equ
$
bclr
#7,@IRR1
;
mov.b
#h'00,r0l
mov.b
r0l,@IENR1
;
rte
;
.end
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Keep safety first in your circuit designs!
1. Renesas Technology Corp. 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 Corp. 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 Corp. or
a third party.
2. Renesas Technology Corp. assumes no responsibility for any damage, or infringement of any thirdparty'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 Corp. without notice due to product improvements or
other reasons. It is therefore recommended that customers contact Renesas Technology Corp. or
an authorized Renesas Technology Corp. 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 Corp. 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 Corp. by various means,
including the Renesas Technology Corp. 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 Corp. assumes no responsibility for any damage, liability or other loss resulting from the
information contained herein.
5. Renesas Technology Corp. 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 Corp. or an authorized Renesas Technology Corp. 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 Corp. 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 Corp. for further details on these materials or the products
contained therein.
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