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Notice

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 sal es 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.

Y ou should not ater, 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. Y ou 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. '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.

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”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home el ectronic appliances, machine tools; persona electronic equipment; and industria 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; agrospace 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 heathcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

Y ou should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,
especialy 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 majority-

owned subsidiaries.

(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.




1RENESAS APPLICATION NOTE

H8/300L SLP Series

Using External Expansion of Segment Data in Driving an LCD (H8/3867)

Introduction

The LCD display is performed by using the H8/3867-series segment-type LCD control circuit, LCD driver, and power

supply circuit. The timer B1 interval function is used to increment an 8-bit counter specified in RAM.

Target Device

H8/3867
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RE NESANAS H8/300L SLP

Series

Using External Expansion of Segment Data in Driving

1. Specifications

1. The LCD display is performed by using the H8/3867-series segment-type LCD control circuit, LCD driver, and

power supply circuit.

An 8-digit 16 segment LCD display is performed with duty cycle of 1/4.
Vcc is used as the LCD drive power supply.

A

display in this sample task.

The HD66100 is connected to the H8/3867 to perform segment extension and to perform the LCD display.

Figure 1.1 shows an example of liquid crystal display module and HD66100 connection, and an example of LCD

Vee Vee
\\;o j_ y HD66100 \
1 1
\Z V, Y32
V3 i____ V3
V2
Voo 1
Hg/3867 \S/H'-
series EE
SEGig,/CL CL,
SEG34/CL, CcL, Vi /
SEGy,/DO DI /\
SEGM M SEG1 LCD SEG32
COMA1
M
COM, COM2 || oo, o " Vo 7 a7 a7 e T ——
o ~ RERBRRERRS
comy COMo, | ity (100 () (00 o7 0 0 (0
coMm,

Figure 1.1 Examples of HD66100 and LCD Module Connection
by Segment Extension, and LCD Display
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Using External Expansion of Segment Data in Driving

2. Description of Functions

1. In this sample task, the LCD display is performed by using the LCD controller/driver. The characteristics of the
LCD controller/driver are shown below.
— Display size
A. Duty cycle: 1 (static)
To internal driver: 32 SEG Segment external extension driver: 256 SEG
B. Duty cycle: 1/2 static drive
To internal driver: 32 SEG Segment external extension driver: 128 SEG
C. Duty cycle: 1/3 static drive
To internal driver: 32 SEG Segment external extension driver: 64 SEG
D. Duty cycle: 1/4 static drive
To internal driver: 32 SEG Segment external extension driver: 64 SEG

— LCD RAM size: 8 bits x 32 bytes (256 bits)

— The LCD RAM can be accessed in word units.

— The segment output pins can be used as ports in 8-pin units.
— The segment output pins can be used as ports in 8-pin units.

— Common output pins not used according to the duty cycle can be used as common double buffer pins (for
parallel connection).

— The LCD display can be performed in the operating modes other than standby mode.

— The frame frequency can be specified as one of 11 frequencies.

— The power supply dividing resistor is incorporated in the MCU to supply LCD drive power.

— This module can be specified in standby mode while it is not used by module standby mode.

— The step-up constant-voltage (5 V) power supply is incorporated to enable LCD display even when power
supply is stopped.

— Either A or B waveform can be selected by software.

REJ06B0270-0100Z/Rev.1.00 December 2003 Page 3 of 20
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Using External Expansion of Segment Data in Driving

2. Figure 2.1 shows the block diagram of the LCD controller/driver during segment external extension used in this
sample task.

E LCD drive power supply
E (step-up constant-power
! supply incorporated
0/21t0 /256! | supplyincom )
o t0 0./4 Selector
i A * Y
: : Codm:non Common ——— COM,
i i driver |——— COMj
! L»| latch ; coM,
Lco/ —— LPCR ¥ E
controller/ | . i
driver ——> LCR > ———— SEGj,
function LCR2 —> SEGi4
setting — > SEGj3
= > SEG,g
o 2 =
= (]
Y Y =3 2
o o©
Display timing generator - “E g
(]
= 5
o] o)
& n
[sp)

\

Display data
e LCD RAM (32 bytes)

[Legend]

LPCR: LCD port control register
LCR: LCD control register
LCR2: LCD control register 2

Figure 2.1 Block Diagram of LCD Controller/Driver in Segment External Extension
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Using External Expansion of Segment Data in Driving

3. Table 2.1 describes the functions of LCD controller/driver.

Table 2.1 LCD Controller/drier Functions

Register

Function

LCD port control register (LPCR) The CPCR is an 8-bit readable/writable register that selects duty cycle, LCD

driver, and pin functions. It is initialized to H'00 at reset.

LCD control register (LCR)

The LCR is an 8-bit readable/writable register that controls the LCD drive power
supply ON/OFF and display data, and selects a frame frequency. It is initialized
to H'80 at reset.

LCD control register 2 (LCR2)

The LCR2 is an 8-bit readable/writable register that controls switching between
the A waveform and B waveform, selects the drive power supply, controls the
step-up constant-voltage (5 V) power supply, and selects the duty cycle of the
charge/discharge pulses that control disconnection of the power supply split-
resistor from the power supply circuit. It is initialized to H'60 at reset.

Common output pin
(COM, to COM,)

COM, to COM, are liquid crystal common drive pins that can be used in parallel
for double buffering in static or 1/2 duty cycle.

Segment external extension
signal pin (CL,)

CL, is a display data latch clock. It is multiplexed with SEG,,.

Segment external extension
signal pin (CL,)

CL, is a display data latch clock. It is multiplexed with SEG,,.

Segment external extension
signal pin (M)

M is an LCD current-alternating signal. It is multiplexed with SEG,,.

Segment external extension
signal pin (DO)

DO is a serial display data. It is multiplexed with SEG,,.

LCD power supply pins V,, V,, V,, and V, are used when an external power supply circuit is used, or
(Vy, V,, V,, V) when an external bypass capacitor is connected.
LCD RAM The LCD RAM specifies the display data. The relationship between the LCD

RAM and display segments differs depending on the duty cycle. After specifying
the registers necessary for LCD display, data is written to the LCD RAM
corresponding to the selected duty cycle by an instruction in the same way as
data is written to normal RAM, and turn on the display to start LCD display
automatically. Word or byte access instructions can be used for RAM settings.
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4. In this sample task, the 8-digit 16-segment LCD display is performed with 1/4 duty cycle by segment external
extension. Figure 2.2 shows the connection between the segment signals and common signals of 8-digit 16-
segment LCD used in this sample task.

N« O © 0w T ™ o O ® N~ < O N © I~ © N - O D
<t M N © N~ © - - - O - = = N~ = = N NN N N N N N ™ o O N
[OBNORNORNG] [OBNORNGENO] [OBNORNGRNO] O 0O oo O 0 oo [OBNORNGRNO] [OBNORNGRNO] [OENORNORNG]
wowowow wowowow W wowow W wowow wwowow wowowow W w w w W wowow
" n n un nw n n un n n n un nw o n un nw o nu un nw nu n un nw n n un nw n n un

COM4
COM3

COM2
COM1

Figure 2.2 Connection between Segment Signals and
Common Signals of 8-Digit 16-Segment LCD Used in this Sample Task.

5. Figure 2.3 shows the LCD RAM map at 1/4 duty cycle with segment external extension.

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
HF740 | SEG, SEG, SEG, SEG, SEG, SEG, SEG, SEG,
HF741 SEG, SEG, SEG, SEG, SEG, SEG, SEG; SEG;
HF742 | SEGs SEG SEGq SEGq SEG; SEG; SEG; SEGs
HF743 | SEGg SEGg SEG, SEGg SEG; SEG, SEG, SEG;
HF744 | SEGy, | SEGy,, | SEGy, | SEGy SEGq SEG, SEG, SEG,
HF745 | SEGy, | SEGy, | SEG, | SEGy, | SEG SEGy; SEGy, SEG;;

HF746 | SEG,, | SEG,, | SEG,, | SEG,, | SEGss | SEG,s | SEG;3 | SEGis
HF747 | SEGy | SEG, | SEG, | SEG, | SEGss | SEGs | SEGis | SEGs
HF748 | SEG, | SEG, | SEG, | SEG, | SEG,, | SEG,, | SEG,, | SEG,
HF749 | SEGp, | SEGn, | SEG,, | SEG, | SEGy | SEGy | SEGy | SEGyq
HF74A | SEG, | SEG, | SEG, | SEG, | SEGy SEGy, SEGy, SEGy,
HF74B | SEG,, | SEG,, | SEG, | SEG,, | SEG, | SEG,s | SEGu; | SEGyg
HF74C | SEGu | SEGu, | SEGu, | SEGn | SEG,s | SEG,s | SEG,s | SEG.s
HF74D | SEGus | SEGn,s | SEGu, | SEG, | SEG,, | SEG,, | SEG,, | SEG,,
HF74E | SEGg | SEGs | SEGs | SEGs, | SEGs | SEGog | SEGng | SEGag
HF74F | SEGs, | SEGs, | SEGs, | SEGs, | SEG, SEGg; SEG;; SEGg;

HF75F | SEGes | SEGes | SEGe: | SEGes | SEGes | SEGes | SEGes | SEGes

Y ' Y ' ! ' ! '

com, coM; COM, com, com, COM;4 COM, CoM,

Figure 2.3 LCD RAM Map at 1/4 Duty Cycle with Segment External Extension
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H8/300L SLP Series

Using External Expansion of Segment Data in Driving

6. Figure 2.4 shows the relationship between the 8-digit 16-segment LCD display and LCD RAM setting values used
in this sample task. "H8/3867" is displayed on the LCD by setting the LCD RAM.

Ve o Vc— o o> "o ‘e Vc—
02020 02000 0o0e0 02008 82020 82020 80000 00000
10009 90000 00000 (0008 40008 Q00%8 00008 (00Y(
CCOo GEES 0 C Ho GEEED > GEEED o GEmme o C Do C—>Do
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
H'F740 0 1 1 0 0 0 1 0
H'F741 0 1 0 0 0 1 1 0
H'F742 0 1 1 1 0 0 1 0
H'F743 0 1 0 0 1 1 1 0
H'F744 0 0 0 0 0 1 0 0
H'F745 0 0 1 0 0 0 0 0
H'F746 0 0 0 1 0 0 1 0
H'F747 0 1 0 0 1 1 1 0
H'F748 0 1 1 1 0 0 1 0
H'F749 0 1 0 0 1 1 1 0
H'F74A 0 1 1 1 0 0 1 0
H'F74B 0 1 0 0 1 0 1 0
H'F74C 0 1 0 0 0 0 0 0
H'F74D 0 0 0 0 1 1 1 0
H'F74E 0 0 0 0 0 0 0 0
H'F74F 0 0 0 0 0 0 0 0
Note: * ""indicates a blank.

"H" display
data

"8" display
data

"/" display
data

"3" display
data

"8" display
data

"6" display
data

"7" display
data

" " display
data*

Figure2.4 Relationship between the LCD Display and the LCD RAM Settings

7. Figure 2.5 shows the relationship between the leftmost digit of the 8-digit 16-segment LCD and LCD RAM setting
values corresponding to SEG; to SEGy. As shown in figure 6, when the bits in LCD RAM corresponding to 0 to f
are set to 1, the corresponding LCDs light up; while bits in LCD RAM corresponding to 0 to f are cleared to 0, the
corresponding LCDs do not light up.

N@

6

(&)]

IRt

v@l@v

©

H'F740
H'F741

SEG, SEG;,
1 [ |
7 6 4 2 1
e [ a 9
| 1 |
SEG, SEGj,
\4 \4 \i \i \J \j \j \j
comM, COM; COM, COM; COM, COM; COM, COM,

Figure 2.5 Relationship between LCD Light On/Off and Corresponding LCD RAM Setting Values
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8. Table 2.2 shows an example of SEG1 to SEG4 display of 8-digit 16-segment LCD and display data.

Table 2.2 Example of SEG1 to SEG4 Display and Display Data

Symbol | Display |Address Display Data Symbol | Display |Address Display Data
B, [t ToToTol s o | B [releli Tl
V— } V e— !
W e =
S ! V em— 1
- | =
V— : — )
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Y e
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z U%i%ﬂo H'F741
V e
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o|=-|+|O|O|O|O|O|O|O|O|=|#|O|O|=|O|O|O|=|O|O|O|=|O|O|O|O|O|=|O|O|=|=|=|—=|O
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o|=|O|=|O|=|O|O|O|=|O|O|O|=|O|O|O|=|O|O|O|=|O|O|O|O|O|O|O|=|O|O|=*|=|r|O|O|O|=|O|O
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Using External Expansion of Segment Data in Driving

9. Table 2.3 indicates the allocation of functions in this sample task.

Table 2.3 Function Allocation

Function Function Allocation

LPCR Selects duty cycle, LCD driver, and pin functions

LCR Controls the LCD drive power supply on/off and display data, and selects a frame
frequency

LCR2 Controls A/B waveform switching and step-up constant voltage (5 V) power supply, and

selects drive power supply and duty cycle of charge/discharge pulse to control the
disconnection of the power supply split resistor from the power supply circuit

COM, to COM; Used as common drivers

Vo to V3 LCD power supply pins connected to the HD66100

CcL1 Display latch clock output connected to the HD66100
CL2 Display shift clock output connected to the HD66100

M LCD current-alternating signal connected to the HD66100
DO LCD current-alternating signal connected to the HD66100
LCD RAM Specifies LCD display data
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Using External Expansion of Segment Data in Driving

3. Principle of Operation

1. The following describes the hardware settings to perform LCD display.
A. LCD drive power supply settings

The H8/3867 series can use either on-chip power supply circuit or external power supply circuit as the LCD
power supply. In addition, either power supply voltage (Vce) or step-up constant voltage (5 V) can be selected
as on-chip power supply circuit.
To use the on-chip power supply circuit as the LCD drive power supply, the V, pin should be externally
connected to the V, pin. Figure 3.1 shows an example of the V, pin to V; pin connection.
In this sample task, the step-up constant-voltage power supply is used as the LCD drive power supply.

|

Vee v,
Vi
Vo
Vss V3

rer

Figure 3.1 LCD Power Supply Pin Connection When the On-Chip Power Supply Circuit is Used

B. Luminance control function
Figure 3.2 shows the block diagram of the LCD drive power supply unit. Either Vcc or a 5-V output from the
step-up constant-voltage power supply current is output to the V, pin. If these voltages are used directly as the
LCD drive voltage, the V and V; pins should be shorted. In addition, the voltage to be applied to the V1 pin can
be adjusted by connecting the variable resistor R between the V and V; pins, thus enabling the LCD panel
luminance control.

Vec
=
Step-up 5V v
constant-voltage P?Wi«‘.f SUF{D'V.t I
power supply selection circui
v, R
% [ 1
V2
% L]
V3
%‘ L]

Figure 3.2 Block Diagram of LCD Drive Power Supply Unit
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2.

The following describes the software settings for the LCD display.

A.

Duty cycle selection

Duty cycle can be specified as static, 1/2 duty cycle, 1/3 duty cycle, or 1/4 duty cycle via the DST1 and DSTO
bits.

Segment driver selection

A segment driver to be used can be selected via the SGS3 to SGSO bits.

Frame frequency selection

A frame frequency can be selected by setting the CKS3 to CKSO0 bits. Note that a frame frequency should be
specified according to the LCD panel specifications.

. A or B waveform selection

An LCD waveform to be used can be specified as either an A or B waveform by the LCDAB bit.

LCD drive power supply selection

When the on-chip power supply circuit is used, power supply to be used can be selected via SUPS. When an
external power supply circuit is used, the Vcc should be selected via SUPS and the LCD drive power supply
should be turned off via the PSW bit.

Figure 3.3 shows this sample task's principle of operation.

E One frame l
M
Data
h . V
coMm SR N : | I [ | I I S — ¥;
1 e bl e 3
—_I: | Vss
; : Vi
COM;  — — | — R
: : Vss
E I : Vi
e p— e — o S— o p— V
COMs —1 ... | | | it EOCEETEEREE 1 | L i I Vg
5 : Vs
- - v
COMg —__i.__. ] | L | L R [ | I Vs
' Vss

Figure 3.3 Principle of Operation
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4. Description of Software

4.1 Modules

Table 4.1 describes the modules used in this sample task.

Table 4.1 Description of Modules

Module Label Function

Main routine MAIN Initializes the stack pointer, LCD RAM, and LCD controller/driver, and
enables interrupts.

4.2 Arguments

No arguments are used in this sample task.

4.3 Internal Registers

The internal registers used in this sample task are described in table 4.2.

Table 4.2 Description of Internal Registers

Register Function Address  Setting
LPCR DTS1 LCD port control register (duty cycle selection 1, 0) H'FFCO DST1 =1
DSTO  Select one of static, 1/2, 1/3, or 1/4 duty cycle via the Bit 7 DSTO =1
combination of DTS1 and DTSO. Bit 6

DTS1 =0, DTSO = 0: Selects static

DTS1 =0, DTSO = 1: Selects 1/2 duty cycle
DTS1 =1, DTSO = 0: Selects 1/3 duty cycle
DTS1 =1, DTSO = 1: Selects 1/4 duty cycle

CMX (Common function selection) H'FFCO 0
Selects whether or not the same waveform is output from Bit 5
multiple common pins that are not used according to the duty
cycle to increase the common drive capability.
CMX = 0: Same waveform is not output from multiple common
pins which are not used according to the duty cycle.
CMX = 1: Same waveform is output from multiple common pins
which are not used according to the duty cycle.

SGX (Extension signal selection) H'FFCO 1
Selects whether the SEG32/CL1, SEG31/CL2, SEG30/DO, and Bit4
SEG29/M pins are used as segment pins (SEG32 to SEG29) or
as segment external expansion pins (CL1, CL2, DO, M).

SGX = 0: These pins are used as segment pins (SEG32 to
SEG29).

CMX = 1: These pins are used as segment external expansion
pins (CL1, CL2, DO, M).
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Register Function Address  Setting
LPCR SGS3 (Segment driver selection) H'FFCO SGS3=0
SGS2  Select the segment driver to be used. Bit 3 SGS2=0
SGS1 SGX=0,8SGS3=0,SGS2S =0, SGS1=0,SGS0=0: Bit 2 SGS1=0
SGS0 The SEG32 to SEG1 pins function as ports Bit 1 SGS0=0
SGX=0,SGS3=0,8GS2S =0,SGS1=0,SGS0=1: Bit 0

The SEG32 to SEG1 pins function as ports

SGX =0,SGS3=0,SGS2S =0, SGS1 =1, SGSO = *:

The SEG32 to SEG25 pins function as segment drivers and the
SEG24 to SEG1 pins function as ports

SGX =0,SGS3=0,SGS2S =1, SGS1 =0, SGSO = *:

The SEG32 to SEG17 pins function as segment drivers and the
SEG16 to SEG1 pins function as ports

SGX =0,SGS3=0,SGS2S =1, SGS1 =1, SGSO = *:

The SEG32 to SEG9 pins function as segment drivers and the
SEG8 to SEG1 pins function as ports

SGX=0,SGS3 =1, SGS2S = *, SGS1 = *, SGSO = *:

The SEG32 to SEG1 pins function as segment drivers
SGX=1,SGS3 =0,SGS2S =0, SGS1 =0, SGS0=0:

The SEG32 to SEG29 pins function as external extension pins
and the SEG28 to SEG1 pins function as ports

SGX =1, SGS3 = *, SGS2S = *, SGS1 = *, SGSO = *;

Setting prohibited

Note: * Don't care

LCR PSW LCD control register H'FFC1 1
(LCD drive power supply on/off control) Bit 6
If the LCD display is not performed in power-down mode, or if an
external power supply is used, the LCD drive power supply can
be turned off. If the ACT bit is cleared to 0 or in standby mode,
the LCD drive power supply is turned off regardless of this bit
setting.
PSW = 0: Turns off the LCD drive power supply
PSW = 1: Turns on the LCD drive power supply

ACT (Display function start) H'FFC1 1
Selects whether the LCD controller/driver is used or not. Ifthis  Bit5
bit is cleared to 0, the LCD controller/driver stops operating and
the LCD driver power supply is turned off regardless of the PSW
bit setting. In this case, the register value is held.
ACT = 0: Stops the LCD controller/driver operation
ACT = 1: Operates the LCD controller/driver

DISP (Display data control) H'FFCA1 1
Selects whether the LCD RAM contents are displayed or blank  Bit 4
data is displayed regardless of the LCD RAM contents.
DISP = 0: Displays blank data
DISP = 1: Displays LCD RAM data
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Register

Function Address

Setting

LCR CKS3
CKS2
CKS1
CKSO0

(Frame frequency selection 3 to 0) H'FFCA1
Select the clock to be used and the frame frequency. Bit 3
CKS3 =0, CKS2 = *, CKS1 =0, CKS0 = 0: Bit 2
Select ¢w as a clock. Bit 1
CKS3 =0, CKS2 = *, CKS1=0, CKSO = 1: Bit 0
Select ¢w/2 as a clock.

CKS3 =0, CKS2 = *, CKS1 =1, CKSO0 = *:

Select ¢w/4 as a clock.

CKS3 =1, CKS2 =0, CKS1 =0, CKSO = 0:

Select ¢/2 as a clock.

CKS3 =1, CKS2 =0, CKS1=0,CKSO0=1:

Select ¢/4as a clock.

CKS3=1,CKS2=0,CKS1=1,CKS0=0:

Select ¢/8 as a clock.

CKS3=1,CKS2=0,CKS1=1,CKS0=1:

Select ¢/16 as a clock.

CKS3=1,CKS2=1,CKS1=0,CKS0=0:

Select ¢/32 as a clock.

CKS3=1,CKS2=1,CKS1=0, CKSO =1:

Select ¢/64 as a clock.

CKS3=1,CKS2=1,CKS1=1, CKSO = 0:

Select ¢$/128 as a clock.

CKS3=1,CKS2=1,CKS1=1,CKSO0 = 1:

Select ¢/256 as a clock.

Note: * Don't care

CKS3 =1
CKS2 =1
CKS1 =1
CKS0=0

LCR2 LCDAB

LCD control register 2 (A/B waveform switching control) H'FFC2
Selects the LCD drive waveform as A or B waveform. Bit 7
LCDAB = 0: Drives the LCD as A waveform

LCDAB = 1: Drives the LCD as B waveform

SUPS

(Drive power supply selection and step-up constant-voltage (5 V) H'FFC2
power supply control) Bit 4

If Vcc is selected as drive power supply, the step-up constant-

voltage (5 V) power supply immediately stops operating; while if

5V is selected as drive power supply, the step-up constant-

voltage (5 V) power supply immediately starts operating.

SUPS = 0: Selects Vcc as drive power supply and stops the

step-up constant-voltage (5 V) power supply

SUPS = 1: Selects 5 V as drive power supply and operates the

step-up constant-voltage (5 V) power supply

REJ06B0270-0100Z/Rev.1.00 December 2003
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Register Function Address  Setting
LCR2 CDS3 (Charge/discharge pulse duty cycle selection 3 to 0) H'FFC2 CDS3=0
CDS2  Select the duty cycle while the power supply split resistor is Bit 3 CDS2=0
CDS1 connected to the power supply circuit. Bit 2 CDS1=0
CDS0 CDS3=0,CDS2=0,CDS1=0,CDS0=0: Bit 1 CDS0=0
Selects 1 as duty cycle. Bit 0

CDS3=0,CDS2=0,CDS1=0,CDS0 = 1:
Selects 1/8 as duty cycle.
CDS3=0,CDS2=0,CDS1=1,CDS0=0:
Selects 2/8 as duty cycle.
CDS3=0,CDS2=0,CDS1=1,CDS0 = 1:
Selects 3/8 as duty cycle.
CDS3=0,CDS2=1,CDS1=0,CDS0=0:
Selects 4/8 as duty cycle.
CDS3=0,CbS2=1,CDS1=0,CDS0 = 1:
Selects 5/8 as duty cycle.
CDS3=0,CbS2=1,CDS1=1,CDS0=0:
Selects 6/8 as duty cycle.
CDS3=0,CDbS2=1,CDS1=1,CDS0 = 1:
Selects 0 as duty cycle.

CDS3=1,CDS2 =0, CDS1 =*, CDSO0 = *:
Selects 1/16 as duty cycle.
CDS3=1,CDS2=1,CDS1 =*, CDSO0 = *:
Selects 1/32 as duty cycle.

Note: * Don't care

4.4 Description of RAM
No RAM is used in this sample task.
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5. Flowchart

1. Main routine

( Main

H' FF80 - SP

"1" — CCR I-bit

H' 00 — H' F740 to 4F

H' DO — LPCR

H'FE - LCR

H'60 — LCR2

H' 6246 — H' F740

H' 724E — H' F742

H' 0420 — H' F744

H'124E — H' F746

H' 724E — H' F748

H' 724A — H' F74A

H' 400E — H' F74C

H' 0000 — H' F74E

"0" — CCR I-bit

-

---------- Initialize the stack pointer

---------- Set the | bit of CCR to 1 to mask interrupts

---------- Initialize the LCD RAM

---------- Specify 1/4 as duty cycle and specifies the SEG32/CL1 to SEG29/M pins
as segment external extension signal pins

---------- Specify the LCD drive power on, LCD controller/driver operation,
LCD RAM data display, a clock to be used, and frame frequency

---------- Specify A waveform as LCD drive waveform, Vcc as LCD drive power supply,
and 1 as duty cycle of charge/discharge pulse

---------- Set display data for "H" to LCD RAM

---------- Set display data for "8" to LCD RAM

---------- Set display data for /" to LCD RAM

---------- Set display data for "3" to LCD RAM

---------- Set display data for "8" to LCD RAM

---------- Set display data for "6" to LCD RAM

---------- Set display data for "7" to LCD RAM

---------- Set display data for "0" to LCD RAM

---------- Clear the | bit of CCR to 0 to enable interrupts
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6. Program Listing

;*************************************************************************************

. *
; H8/3867 Application Note *
. *
;  'Liquid Crystal Display *
;  -Using Segment External Expansion, *
;  Using HD66100, 1/4 Duty Drive' *
. *
;  Function : LCD Controller / Driver *
. *
; External Clock : ©6MHz *
; Internal Clock : 3MHz *
; Sub Clock : 32.768kHz *
7 *

*

;************************************************************************************

.Ccpu 300L

;*************************************************************************************

;* Symbol Defnition *
;*************************************************************************************

’

LPCR .equ h'ffcO ;LCD Port Control Register
LCR .equ h'ffcl ;LCD Control Register
LCR2 .equ h'ffc2 ;LCD Control Register 2

7
;*************************************************************************************

;* Vector Address *
;*************************************************************************************

’

.0rg h'0000

.data.w MAIN ;No.0O Reset Interrupt (H'0O000-H'0001)

.org h'0008

.data.w MAIN ;No.4 TRQO Interrupt (H'0008-H'0009)

.data.w MAIN ;No.5 IRQ1 Interrupt (H'O00A-H'000B)

.data.w MAIN ;No.6 IRQ2 Interrupt (H'000C-H'000D)

.data.w MAIN ;No.7 IRQ3 Interrupt (H'O00E-H'OO0OF)

.data.w MAIN ;No.8 TIRQ4 Interrupt (H'0010-H'0011)

.data.w MAIN ;No.9 WKPO- WKP7 Interrupt (H'0012-H'0013)
.0rg h'0016

.data.w MAIN ;No.1ll 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'O01lA-H'0O01B)
.data.w MAIN ;No.14 Timer FL Interrupt (H'001C-H'001D)
.data.w MAIN ;No.15 Timer FH Interrupt (H'001lE-H'OO1lF)
.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 *
;*************************************************************************************
.0rg h'1000
MAIN: equ S
mov.w #h'££80, sp ;Initialize Stack Pointer
orc #h'80,ccr ;Interrupt Disable
sub.b r0l,r01 ;Initialize LCD RAM
mov.w #h'£740,r1
mov.w #h'£750,r2
INIT: mov.b r0l,@rl
adds #1,rl
cmp . w r2,rl
bne INIT
mov.b #h'd0, r01 ;Initialize LCD Port Control
mov.b r01l, QLPCR
mov.b #h'fe,r01 ;Initialize LCD Control
mov.b r01l, QLCR
mov.b #h'60,r01 ;Initialize LCD Control 2
mov.b r01l, @QLCR2
mov.w #h'£740,rl ;Set LCD RAM Start Address
mov.w #h'£750,r2 ;Set LCD RAM End Address
mov.w #h'1500,r3 ;Set LCD Data Address
DISP: mov.w @r3,r0 ;Load LCD Data
mov.w r0,@Qrl ;Store LCD Data to LCD RAM
adds #2,r3 ;Increment LCD Data Address
adds #2,rl ; Increment LCD RAM Address
cmp . w r2,rl ;LCD RAM Address = LCD RAM End Address ?
bne DISP ;No.
EXIT: bra EXIT; ;Yes.

7
;************k*************************************************************************

;* LCD Data Table *
’-*************************************************************************************

.org h'1500

.data.w h'6246 ;"H"

.data.w h'724e ;"g"

.data.w h'0420 PAVAL

.data.w h'l24e ;"3"

.data.w h'724e ;"an

.data.w h'724a ;e

.data.w h'400e HAA

.data.w h'0000 ;o

.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 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 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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