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Notice

1. Allinformation included in this document is current as of the date this document isissued. 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.

2. 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.

3. You should not ater, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

4, 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.

5. 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. Y ou 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.

6.  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.

7. 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. Y ou must check the quality grade of each Renesas Electronics product before using it in a particular
application. Y ou 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 shal not bein 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”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visua
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; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support.

“Specific”: Aircraft; aerospace equipment; submersible repeaters; nuclear reactor control systems; medica equipment or

systems for life support (e.g. artificial life support devices or systems), surgica implantations, or healthcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

8. 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.

9.  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.

10. 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.

11. Thisdocument may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas
Electronics.

12. 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 majority-
owned subsidiaries.

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.




PRELIMINARY

RENESANS APPLICATION NOTE
H8/300L

Hardware Interface Technique for Peripherals (HWperh)

Introduction

This application note aims to describe the critical areas to observe while working with the peripherals of the H8/38024F
microcomputer.

The key peripherals focused in this application note are catered mainly for SCI and LCD functions found in the microcomputer.

Target Device
H8/300L Super Low Power series — H8/38024F
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1. SCI Interface

In H8/38024F microcomputer, there is only one serial communication interface, SCI3. It is capable of carrying out either in
asynchronous and synchronous mode. It supports full-duplex communication; has an on-chip baud rate generator which allows any
desired bit rate to be selected; has a choice of an internal or external clock as the transmit/receive clock source; has six interrupts

It also supports multiprocessor communication function that enables serial data to be transferred among processors.

In this application note, it does not go to the extent to cover the introduction of the various SCI registers and on how to configure as
well as access these registers. Instead it would focus on informing the various concerns or consideration when working on the SCI3
such as observing the timing aspect, etc.

1.1 Asynchronous Mode

For asynchronous mode, serial data is transferred with synchronization provided character by character. Serial data can be exchanged
with standard asynchronous communication LS| receiver/transmitter and such as UART & ACIA. There is a choice of 16 transfer
formats.

Data Length 7, 8, 5 bits

Stop bit Length 1 or 2 bits

Parity Even, Odd, or None

Multiprocessor Bit lor0

Receive Error Detection Parity, Overrun, and Framing Errors

Break Detection Break detected by reading the RXDs, pin level directly when a framing error
occurs.
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1.2 Synchronous Mode

For synchronous mode, serial data is synchronized with a clock, and it can be exchanged with another LSI that has a synchronous
communication function. This mode is suitable for high-speed serial communication.

Data Length 8 bits

Receiver Error Detection Overrun Errors

In synchronous communication, data on the communication line is output from one falling edge of the serial clock until the next
falling edge. Data confirmation is guaranteed at the rising edge of the serial clock. Refer to the Figure below.

Sarial
] L5E MZE
g‘jga' T Bt 3¢ Bt »{ Btz ¥ B3 Eitd W Bits ¥ Eits ¢ Bit7 p¢ x
Don't . Don't
e | 4 bits =
ona transfer data unit icharacter orframe:

Mote: = High lavel axcept in continuous transmissionreception

One transferred data begins with LSB and ends with the MSB. After output of the MSB, the communication line retains the MSB
state. When receiving the date in synchronous mode, SCI3 latches receive data at the rising edge of the serial clock. The data transfer
format uses a fixed 8-bit data length and parity and microprocessor bits cannot be added.

ANO0303018/Rev1.00 September 2003 Page 4 of 14



PRELIMINARY
z H8/300L
u EN ESAS Hardware Interface Technique for Peripherals(HWperh)

1.3 Clock
13.1 Asynchronous Mode

Either an internal clock generated by the baud rate generator or an external clock input at the SCK, pin can be selected as the SCI3
transmit/receive clock. For selection of the clock source, one has to set the respective registers stated in the hardware manual.

When an external clock is input at the SCKj, pin, the clock frequency should bel6 times the bit rate.

When SCI3 operates on an internal clock, the clock can be output at the SCK3, pin. In this case, the frequency of the output clock is
the same as the bit rate and the phase is such that the clock rises at the center of each bit of transmit/receive data as shown in the

Figure below in asynchronous mode.

CIDd':l | | |

seial | 0 |oo| D1 |D2|{D3|De|Ds|oe| D
data

1| 1 1

[ 1 character i1 framel ‘
r o

1.3.2 Synchronous Mode
Either an internal clock generated by the baud rate generator or an external clock input at the SCK3, pin can be selected as the SCI3
transmit/receive clock.

When SCI3 operates on an internal clock, the clock can be output at the SCK3, pin. Eight pulses of the serial clock are output in
transmission or reception of a character.

When SCI3 is not transmitting or receiving, the clock is fixed in the high level. Refer to the Figure below for illustration.

el NV AN AN AN AN ANV ANV ‘?
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e transfer data unit ieharactsr or franie

Biate: * High level except in continuous ransmissionreceplicn

Note that when an external clock is used in asynchronous mode, the clock should not be stopped during operation including
initialization. When an external clock is used in synchronous mode, the clock should not be supplied during operation including

initialization.
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14 Interrupts

SCI3 can generate six kinds of interrupts: transmit ends, transmit data empty, receive data full and three receive error interrupts
(overrun error, framing, parity error). These interrupts have the same vector address. For details on the enabling and disabling of the
interrupts, refer to the microcomputer hardware manual.

Last but not least, one of the key points worth highlighting here is the receive data sampling timing and receive margin in
asynchronous mode. In asynchronous mode, SCI3 operates on a basic clock with a frequency 16 times the transfer rate. When
receiving, SCI3 performs internal synchronization by sampling the falling edge of the start bit with the basic clock. Receive data is
latched internally at the 8" rising edge of the basic clock. This is illustrated in the Figure below.

16 clock pulses

& clock pulses ]
- 0 : 1o T 15 0
nterna
pasecock UL TULLTLTUUUUUUT ULt

Fecaive data
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Synchronizatian
sampling timing H‘

Data sampling
tirning

-
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2. LCD Interface

This section aims to address the various concerns when interfacing with a LCD panel using the LCD function of the H8/38024F
microcomputer. It does not go further into describing on how to set the various registers.

For H8/38024F microcomputer, it provides an on-chip segment type LCD control circuit, LCD driver, and power supply circuit,
enabling it to directly drive a LCD panel. Features of the LCD driver/controller are given below:

o Display capacity

Duty Cyele Internal Driver
Static 32 saq
112 32 =2g
173 32 =a
14 32 sag

e LCD RAM capacity [128bits = 8bits x 16bytes]

e Word Access to LCD RAM

e Capable of parallel connection

e Display possible in all operating modes except standby mode

e Choice of 11 frame frequencies

e Built-in power supply spilt-resistance, supplying LCD drive power
e A or B waveform selectable
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2.1 What is frame frequency?

The LCD frame frequency is defined as the rate at which the backplane and segment outputs change. The frame frequency is
calculated to be the LCD period/2 * number of backplanes. The range of frame frequencies is from 25 to 250Hz with the most
common being between 50 and 150Hz. Higher frequencies result in higher power consumption while lower frequencies cause flicker
in the images on the LCD panel. The following table shows the frame frequency selection.

Bit 3 Bit 2 Bit 1 Bitd Frame Frequency™
CKS3 CKS2 CKS1 CKS0  Operating Clock @ =2 MHz @ = 250 kHz"
0 * 0 0 ow 128 Hz ™ {initial valus)
o * o 1 ow2 B4 Hz ™
1] * 1 * ow'd 3ZH
1 o o o 0/2 — 244 Hz
1 1] 1] 1 o/d 97T Hr 122 He
1 1] 1 1] o/B 488 Hr E1Hz
1 1] 1 1 o6 244 Hr 0.6 Hz
1 1 1] 1] 0/32 122 He —
1 1 1] 1 o/Bd E1Hz —
1 1 1 1] o/128 305 Hz —
1 1 1 1 0/256 — —
*: Don't care

MNotes: *1 Thisis the frame frequency in aclive (medium-speed, ocec16) mode when @ = 2 MHz.
*2 When 173 duly is selected, the frame frequency is 473 times the value shown.
*3 Thisis the frame frequancy when ow = 32.788 kHz.

2.2 What is drive waveform?

Two types of waveforms are used to drive LCD panel, namely type A and type B. A LCD driver must maintain a 0 Vpc across each
pixel. Type A waveforms maintain 0 VDC over a single frame whereas type B takes two frames. The following Figure illustrates the
different type drive waveforms.

Type A Wavefarms ] Type B Waveforms

Comman ’_|_l—|_|_|_l_|_|_|_|_|_[ Common 'l—ﬁ_,—li

Segment Sagment

' ' .
- -_—

i 1Frame 1 Frame

J
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2.3 How to boost the LCD Drive Power?

When a large LCD panel is used, the on-chip power supply capacity may be insufficient. If the power supply is insufficient when
VCC is used as the power supply, the power supply impedance must be reduced. How do we go about doing it? You can connect a
bypass capacitor of value around 0.1uF to 0.3uF to pins V1 to V3 or by adding spilt-resistance externally. This following Figure

illustrates the connection of the external spilt-resistance.

Voo

Wi
= several kil to

He/3E024 e several ML

Series
C=01 10 0.3uF
W3
Va3
1

T s

24 How to operate LCD controller/driver in Power Down Modes
In the H8/38024 series, the LCD controller/driver can be operated even in the power-down modes.

Note that in subactive, watch mode and subsleep mode, the system clock oscillator stops and therefore, unless the on-chip subclock
is selected, the clock will not be supplied and display will halt. Since there is a possibility that a direct current will be supplied to the
LCD panel in this case, it is essential to ensure that subclock is selected. In active(medium-speed) mode, the system clock is enabled,
therefore the frame frequency setting must be modified to ensure that the frame frequency does not change. You may refer to the
section 2.1 in this application note concerning the frame frequency selection.

Sub- Sub- Koduls

Made Resat Active Sleep  Watch  active slaap Standby Standby
Clock (] Runs  Runs Runs Slops Slops Slops Slops Slops™
o Runs  Runs Runs Runs Runs Runs Slops” Slops™

Displly  ACT =0 Slops Siops Slops Siops Siops Siops Siops™  Slops
oparallon ACT =1 Slops  Fundions Fundions  Functions™ Funchions™ Fundions™ Slops™  Slops
Motes: *1 The subclock cedllator doss not stop, but clock supply is halted.
*2 The LCD drive power supply is turmed off regardless of the sstling of the PSW bit.
*3 Display operation is performed only if ow, ewi2, or owld is seledted as the opsrating
clock.
*4 The deck supplied tothe LCD stops.
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2.5 Relationships between LCD RAM and Duty Cycle

The relationships between the LCD RAM and the display segments differ according to the duty cycle. After setting the registers
required for display, data is written to the part corresponding to the duty using the same kind of instruction as for ordinary RAM, and
the display is started automatically when turned on. Word- or byte-access instructions can be used for RAM setting.

The following Figures illustrate the relationship between LCD RAM and various duty cycle supported.

Lit? bit& bitE bit4 bit3 bit2 kit bitD
HF740 | SEcZ | SEc2 | SEc2 | sEc2 | SEG1 | SEG1 | SEG1 | SEG
HFT4F | SEG3z | SEG32 | SEG3z | SEG32 | SEG21 | SEEM | SEGH | SEG3
¥ 1 ' ¥ L] ¥ [} '
COM4  COMZ  COM2  COMi  COM4  COM3  COM2  COMY
LCD RAM Map with ¥ Duty Cycle
Eit? bite bitS bit4 bit3 bit2 kit bit0
HF740 SEC2 | SEc2 | SEG2 SEG1 | SEG1 | SEG
HF74F SEG32 | SEG32 | SEG32 SEGHM | SEG31 | SEGM
¥ ' 3 ¥ ¥ ' '
COMZ  COMZ  COMi COM3  COMZ  COM

|:| Spacs not ussd for display

LCD RAM Map with 1/3 Duty Cycle
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bit7 it hils bkl Lil3 btz bit1 bild
HFmD | SEGA sEG SEGE | BEGS | SEG2 sEG2 SES1 SEGT

Disply spaco

SEGI? | 5EGZ | SEGH | BEGH | SEGH0 | SEGI0 | SEGSHE | SEGH

HFrdr <

Bpaca nol used for display

HEFmF
R S . R A S I B

COMz  COMT OOME  COoMl colz  CoMl o oMz Comn

LCD RAM Map with % Duty Cycle

Hir bilg bits bil4 bit3 bilz bitl bl

HFT40 SEGE BEGT SEGE BEGS SEGH SEG3 BEGZ SEG1T

Display
spacea

SEGA2 | BEGH | BEG20 | SEG22 | SEG2E | SEG2T | BEG2E | SEGZS %

HFT43

Spacze not
L far

displsy

HFT4F A

' ¥ 1 ¥ ' ' T 1

CORA COoM GO COoM GO Cor oM CORA

LCD RAM Map with Static Mode
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2.6 Electrical Characteristic

The electrical characteristic for the LCD controller/driver differs for mask & F-ZTAT version. Product designer has to take note of
this difference to ensure correct operation. In addition to this, product designer also has to consult the electrical specification of the
LCD panel provided by the LCD manufacturer to ensure that the LCD driver/controller is suitable to drive the LCD panel used.

The followings tables provide the readings for both mask and F-ZTAT version.

2.6.1 Mask or Z-TAT version

Ve = LEV IO 5SSV, AV = LEV IR S5 W, Vg = AWy = 0.0V, T, = -20°C o +75°C7
{including subactive mode) unless otharwise spacifiad.

Applisable 1951 Walues Reference
Itam Symbal  Pins Conditions Kin Typ Max Unit Figure
Segment driver Ve SEG, ta Ip=2pA — — e v .
dop voltage SEGy Wy=2TV1ioEEW
Commen driver  Wpe COM o Ip=2paA — — b3 v .
drop woltage COM, V=27V EEWY
LCD power supply Ry cop BetweenVyand 05 30 50 MO
split-resistance Veg
Liquid crystal Vico vy 22 — & W

display woltage
Motes: *1 The woltage drop from power supply pins Vy, W;, V5, and W55 1o each segment pin or
COMMon pin.
*2 When the liquid erystal display voltage is supplied from an external power sourss,
ensure that the following relationship is maintained: Voo =W, 2V, 2 Wy 2 Ve,
*3 The guarantzed temperature as an alecirical charadteristic for Dis products is TEC.

2.6.2 F-ZTAT version

Ver = 2TV 36V, AV = 2T Ve 36 W, Vs = AVygs = 0.0, T, = -20°0C o +75°C7
{including subactive mode) unless otharwise spacifiad.

Applicable Test Values Reference
Itam Symbal  Pins Conditions Kin Typ WMax Unit Figure
Segment driver Ve SEG; o In=2pa — — b WV .
drop woltage SEGy Vy=2TVio26W
Common driver Ve COMyta Ip=2pA - — 3w I
drop voltage GO, Vi=2TVIn36Y
LED powwer supply Ricp Between %, and 05 30 80 MO
split-resistance Weg
Liquid arystal Vico Wy 22 — 38 vV

display woltage
Motes: *1 The voltage drop from power supply pins Wy, V;, Wy, and V33 to each segment pin or
COMMon pin.
*2 When the liquid crystal display voltage is supplied from an external power sourcs,
ensure that the following relationship is maintained: V- 2V 2V, 2Wy 2 Ve,
*3 The guaranteed temperature as an electrical characteristic for Die produds is TEC.
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Reference
1. H8/38024 Series, H8/38024F-ZTAT™ Hardware Manual

2. www.embedded.com

3. 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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