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1. Overview

This document describes the application programming notes (hereafter called the AP notes) arranged to help customers
develop software that, by using the LCD driver, which are hardware that the ML610Q400 Series MCU (hereafter called
the MCU) has, performs to display characters on LCD panel.

This AP note describes how to make program for LCD panel by using LCD Image Tool.

In connection with the AP notes, a sample program is provided that actually operates by using LCD Image Tool.

@ Related Documents
The following are the related documents. Read them as required.

* LCD Image Tool User’s Manual

* ML610Q400 Series Sample Program API Manual

* ML610Q431/ML610Q432 User’s Manual

* ML610Q411/ML610Q412/ML610Q415 User’s Manual
* ML610Q421/ML610Q422 User’s Manual

* ML610Q482 User’s Manual

* ML610Q435/ML610Q436 User’s Manual

* ML610Q400 Series Demo Kit Hardware User’s Manual
* nX-U8/100 Core Instruction Manual

* MACUS Assembler Package User’s Manual

+ CCUS8 User’s Manual

+ CCUS8 Programming Guide

+ CCUS8 Language Reference

+ DTUS User’s Manual

+ IDEUS User’s Manual

* uEASE User’s Manual

* uUEASE Connection Manual ML610Qxxx

* FWuEASE Flash Writer Host Program User’s Manual



1.1. Hardware Configuration

The operating environment of this sample program is composed of LCD panel and control MCU. Regarding LCD panel,
LCD Image Tool, which generates a imaginary LCD panel on PC, is used. This tool can make LCD panel layout on PC
and display the image data (DSPR data in MCU), which is outputted in a file by DTUS, as the LCD picture image.

DTU8 Debugger LCD Image Tool
Outputs the LCD PC Makes LCD panel
image data layout and
(DSPR register outputs the
in MCU) into a picture image
file, that is saved from the saved

on PC. image data.
— =
uEASE
JTAGI/E

ML610Q400 series
MCU

Figure 1.1 _1 Hardware system configuration



1.2. Software Configuration
The folloing shows the software configuration.

Sample program [All ON, All OFF, Hound's tooth and Scrollingl!
[ LCD type(ll segment, Dot matrix and Mix) can be selected by compile switch.

7777777777777777777777777777777777777777777777777 Peripheral

functional module API

Clock TBC 7SeglLCD DotlL.CD
Module Module Module Module
’ ‘ Software
4 4 4 Hardware
Clock TBC LCD
Driver
ML610Q400 Series MCU U8 internal functions
PC External components
LCD panel

JLCD Image Tooll

Figure 1.2 1 Software configuration



1.3. List of Folders and Files
The folders and the files are as listed below.

[lcd]
r [ output] .. Build result output folder
- [ _hex]
- [ 1st]
- [_obj]
- [ _prn]
F [clock] .. Clock control module folder
- clock.c
- clock.h
r clock sysFunc.c
- clock sysFunc.h
[common] .. General-purpose function module folder
t common.c
common.h
irql .. Interrupt control module folder

[
t irg.c
[

irg.h
lcd] .. LCD display control module folder
Lcd drv.c
Lcd drv.h
- Lcd FontTbl.c
r Lcd FontTbl.h
r Lcd ImgTypel.c
r Led ImgTypel.tac
r Lecd ImgTypel.tbc
r Lcd ImgType3.c
r Lcd ImgType3.tac
r Lcd ImgType3.tbc
- Lcd main.c
r Lcd main.h
- Lcd setting.h
r Lcd TP Font.c
- Lcd TP Font.h
F [main] .. Sample program main folder
r [mcu large]
L mcu.h
- [mcu small]
L mcu.h
F main.c
F main.h
S610431SW.asm
- S610435LW.asm
- [tbc] .. Time base counter control module folder
t tbc.c
tbc.h
F [timer] .. Timer control module folder
t timer.c
timer.h
r 1cdImgAtU8 L1.1d8
r 1cdImgAtU8 L2.1d8
r 1cdImgAtU8 L3.1d8
r test lcdsample.mcr
- U8 Lcd Sample Large.PID .. Project file for large model MCU
- U8 Lcd Sample Small.PID .. Project file for small model MCU




1.4. Build Procedure

O Start IDEUS, select the menu “Open” and open the project file (PID file). In the case that MCU memory model
is small model, the project file is “U8 Lcd Sample Small.PID”. In the case of large model, the project file is
“U8 Led Sample Large.PID”. Correspondence of MCU and PID file is shown below.

Table 1.4 1 Correspondence of MCU and PID file

U8 Lcd Sample Small.PID U8 Lcd Sample Large.PID
‘ Supported MCU ML610Q431/432 ML6100Q435/436

@ In the default setting, ML610Q431 is set as the target MCU.
If your target MCU is different, follow the procedure below to change the setting.
(1) Select the menu “Project” -> “Options” -> “Compiler/assembler”.
(2) In the displayed window, select the target MCU from the “Target microcontroller” list in the
“General” tab.
(3) Remove the startup file “S610431SW.asm™ registered in the file tree of IDEUS. Instead of that,
register your target MCU’s startup file. (In the case of ML610Q432, it is S610432SW.asm.)
(4) Define the macro that represents the target MCU.
Select the menu “Project” -> “Options” -> “Compiler/assembler” -> ”Macro”tab. In the displayed
window, modify the macro like following name.
~ML610Q4XX
About the “XX” part, replace with the type number of MCU
For example, if ML610Q432 is used, define the following macro.
_ML610Q432
In the case that the macro other than the type number in the above Table 1.4 1 is defined, the case
that macro such as above is not defined, or the case that the memory model that is supported by PID
file is different from the memory model of MCU that is defined by the above macro, the compiler
issues the following error at the beginning of the output messages.
Error : E2000 : #error :  “Unknown target MCU”

® If you want to run the sample program on the simulator, after this, operate according to the section “5 How to
run the sample program”.

@ Select the menu “Project” -> “Options” -> “Compiler/assembler” -> "Macro”tab. In the displayed window, modify
the macro LCD_TYPE. In the case that the type of LCD is 1, 2 or 3, define LCD_TYPE as 0, 1, or 2, respectively.
About the type of LCD, see the section “4.2 Definition”.

® Select the menu “Project” -> “Rebuild”. Then the build procssing for the sample program starts.

® When the build processing is completed, .abs file is generated in the project folder and .hex file is generated in
_output¥ hex folder.



1.5. Restr

ictions

1.5.1. About Available Functional Modules

In the functional modules that compose this sample program, the available functional modules are different by target
MCU, due to the difference of MCU peripherals. In the case that these functional modules are applied to user
application, available functional modules on each MCU are shown below.

Table 1.5.1 1 List of available functional modules
Supported MCU
ML610Q43X | ML610Q42X [ ML610Q41X | ML610Q48X
Functional LCD Display Control Module o o *1 o *] X
modules Clock Control Module o ¢ ¢ ¢}
*3 Time Base Counter Control Module ¢ ¢ o o

o : Available
x : Not available

*1: All display area of LCD panel can not be available, because the number of SEG pin that is connected to LCD panel

is not enough.

*2: For the details of these modules, please see the “ML610Q400 Series Sample Program AP Notes For
Sensor/Mesurement Application”.

1.5.2. About Functions of Sample Program

This sample program is available on only ML610Q43X series MCU.

Note: This sample program is not available on ML610Q42X and ML610Q41X series MCU, because LCD driver does
not support the number of LCD’s COM/SEG pin which is required for operating the application. Also this sample
program is not available on ML610Q48X series MCU, because it does not have LCD driver.




2. Mechanism of LCD Driver

This section describes the outline of LSI’s operation to turn on and off patterns, displayed on LCD. In detail, please see
the User’s Manula of your target LSI.

The LCD driver provides the following types of contorol methods, depending on the specification of the LCD panel to
be used.

m Fixed display allocation
The mapping of the display register and the common/segment pin, that is described later, is already fixed.

= Programmable display allocation
By using LSI’s programmable display allocation function, a user defines the mapping of the display register and
common/segment pin.

There are three types of registers which are used to control the turn-on/off for the displayed patterns on LCD.

= Display register
The display register is used to store the contents to be displayed to LCD as bit patterns.

= Display allocation register

The display allocation register is used to control the mapping of the display register for the LCD common/segment pin.
This register can be used when the programmable display allocation is selected. If the fixed display alloction is selected,
it can be used as data memory space.

= Display control register group
The display control register group is used to control output of the on waveform to the common/segment pin, bias, duty
and contrast.

Display allocation Dnvers
Dis registers | COM driver | A
play reg Segment map Allocation c 0;‘”
DSPRF configuration RAM
DSPRFD
| Typel | Type3 [ Allocation SEGdriver | +—%——
: or Register A, B 1 SEG pins I_CD
| —ts Typel I
or -
! Typ3 0 Panel
1 Typelor2or3 Bias
DSPRO2 Bias multiplying clock
DSPRO1 Duty
DSPROO Contrast
| | Frame frequency

Select by DADM1, DADMDO,and DASN bit (DSPMOD1 register)
Display control

Figure 2-1 Configuration of LCD Display Function
To make the program which controls the turn-on/off for the displayed patterns on LCD, follow the procedure below.

® Determine the control method that meets the specification of the LCD panel to be used.
@ Set the application specific configuration to the display control registers.

® If the programmable display allocation, define the display allocation register.

@ Set the the contents to be displayed into the display register.

After this, change the setting in the procedure ® and @, if necessary.

[Important]

In the procedure ®, define the display allocation register on the condition that DASN bit is 0. When DASN bit
is 1, read/write operations from CPU are invalid.

Also, when using the programmable display allocation, select type 3 for the display register segment map.

10



3. LCD Operation Summary

This section introduces an example for the development of LCD control software by using LCD Image Tool. About the
detail of each step that is described below, see the section 4.

3.1 Preparation
Determine the segment name, COM/SEG pin and DSPR which are mapped to each segment of LCD panel.
And write the result to a work sheet.

Table 3-1 Work sheet

QnoonnannoanoafnoanooandanooAfaanann Segment name COM | SEG DSPR bit
N N N N N N N 11la 1 16 0 0
COTUTOTOTOTOTTy | [ e
D ] 11c 3 16 |0 2
11d 4 16 0 3
pononoony | TR LI
L (| 11f 2 16 o0 5
11g 1 16 0 6

0 M A R [ A R ]

3.2. Definition
Input the contents of the work sheet into LCD Assignment Tool.

16D inses Assienment oot fr U8 Vor 160 e
B vew Too im0 ™ &

3.3. Confirmation
Confirm whether the input of LCD Assignment Tool is correct, compared with the work sheet.

I Assignment List (]
Segment Name | COM 8EG DSPR bit kel
i VA —. Segment name | COM | SEG | DSPR | bit
i PO T r— — 11a 1 16 0 0
L= ; = : : 11b 2 16 0 1
I r g n () 1ic 3 | 16 | o | 2
= i : . 11d 4 16 0 3
Output of Table File 11le 3 16 0 4
o O nam — 11f 2 16 0 5
Sawe LCD Data File
! 11g 1 16 0 6

11



3.4. Programming

If the programmable display allocation is used, generate the table for the display allocation register.

Catput of Table File

@ O As Generate ﬂ[ =|I

Save LCD Data File.

Clicking the “Generate” button, the table for the display
allocation register A and B is automatically generated.

3.5. Debug

Working with DTUS debugger, Confirm the displayed contents of LCD panel,

2 DTU8 - main.c B[EX]

Bl Edt Vew Bun ool Window felp

wlelm BIEL B0 Ble o ® «lfenEaEa O el @ 2
Bmainc PEXIE 5 LCD Image Check Tool for US Ver.1.00 |=[x]
Line 5P 1% aduress hars_ 30 +1 42 3 +4 45 45 47 Fle View Tool Info 7% .
00127 | & 0:1a7H _asm("mop\n"l;  |a)|[Fa00 07 07 06 06 05 05 04 04 [A)
o0126 ) Facs 03 03 02 02 01 01 00 0O -
oo1es =l 0:1a7cH cise ¢ Fa10 FF FF FF PR FF P PR PF X DSPR Reeister =[x
00130 = 0:1a7Em recmetmale = (ms |[F415 FF FF FF FF FF FF FF IF
00131 ) 420 FF FF FF FFOFF FFRFRF -—, .- R A [ DsPR | valug bit?| bits) bIS bitd] bit3| bit2 | bitt | bita 4]
00132 e Peripheral setting. B15 EE EE EE EE ER EE BR B 3
00133 | & 0:1484H wain_elrWDT() : [F430 FF FF FF FF FF FF FF FF |}l DSPROO 07 1) 1) 1) 1) o 1 1 1
e (2= Eech wotute ———x/ |ERE0 T O O O o o 0a - - B, 4 “||osProt [0 [0 |1 [l 1
BREE ez I SRt psprozlen (o |1 [1 |0 1 1
Soioe SRR i AGSRICAPEYSRa [F450 FF FF FF FF FF FF FF FF - P
A pes e DSPRO3 8a [0 |1 1o 0
0139 ) Fa68 FF FF FF FF FF FF FF FF DSPRO4 |4F [0 |1 o1 1
00140 [F470 FF FF FF FF FF FF FF FF © -
o011 ; P70 Fr v Er Er R FY PR RE u ' " " " " ‘. '. "-' DSFRUS 5B |0 |1 T 1
00142 Roucine Nawe:  wain_reemorrate  v) [¢] g > DsPROS 08 |0 |0 0o 1
E o] .'.'.' '-.'.'.' DSPROT 3F |0 |0 1 1
SFR Name bit? bits bits bitd bit3 bitz bitl bitd DEFPROS BF 1) 1 1) 1 1
BIRSCON BSEL BSNz BSHL BSHO BSON ~ AR AR s s A AR AR A v llosrros (6r [0 |1 T 7
1s A A o o A ; -
|>DSPCNT LCN4 LCN3 LCN2 LCN1 LCNO < i >
08 0 1 0 0 0
papioD
0623 TargetMLB100431 | Segment Narng: |com:  [sEe:  |DSPR: e
papHoD0 P Fmo DUTra  DUTYS  DUTYZ  puTri  DUTEO
25 o A 5 5 o 1 1
papHoDt bisv paomi papms
0 B 1 o 5
resty

The result of program execution can be displayed to LCD Image Check Tool.
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4, LCD Operation Details

This section describes the details of each step in the program development procedure that is introduced in the section 3.

4.1. Preparation
This subsection introduces the segment naming rule, the pin assignment and DSPR arrangement, which make
programming easy, by giving the implementation of the sample program as a example.

4.1.1. How to determine the segment name
Make the naming rule for the segment.
In the sample program, the segment name is determined by the following naming rule.
= |n the case of 7 segment, the display parts of a character are named clockwise a, b, c, ..., g from the top part.
This goes for also 16 segment, but outer parts are a, b, c, ..., h and inner parts are i, j, k, ..., p.
* Name the segments for each clump of seguments, so that the segments can be identified easily when they are
sorted by name.
®  In the case of dot matrix, name each dot by its row and column values, from the upper left to the lower right.

R
! 3

—
; /
p
P
Figure 4.1.1_1 Segment name of 7SEG Figure 4.1.1_ 2 Segment name of 16SEG

4.1.2. How to determine COM/SEG pin

When using the fixed display allocation, the hardware allocates SEG pin to DSPR address, and allocates COM pin to a
bit in DSPR address. Then, please allocate COM pin and SEG pin so that the display data is easily handled as a
particular unit (e.g. 7 segment) by software. When using the programmable display allocation, we can determin the
allocation for these pins as we like, so that we can wire the segments easily.(But, the number of available COM pin
becomes 8.)

4.1.3. How to determine the DSPR arrangement

When using the fixed display allocation, SEG pin is allocated to DSPR address, and COM pin is allocated to a bit in
DSPR address. When using the programmable display allocation, DSPR can be arrenged as we like, so that we can
handle the display data easily by software. For example, we can collect display data as a clump (e.g. 7 segment or dot
matrix) so that the display data can be handled easily, and arrange DSPR to the direction which the display character
controled to.

When the segment name, COM/SEG pin and DSPR arrangement are determined, write the result into the work sheet
like Table 4.1.3 1.

Table 4.1.3 1 Work sheet

Segment name COM | SEG | DSPR | bit
1la 1 16 0 0
11b 2 16 0 1
1ic 3 16 0 2
11d 4 16 0 3
1le 3 16 0 4
11f 2 16 0 5
11g 1 16 0 6

13



4.2. Definition
This sample program can display the following 3 types of LCD panel, by changing the definition of macro.

Type 1 : 7 segment type LCD panel
Type 2 : Dot matrix type layout
Type 3 : Mixed type layout (mixture of segment and dot matrix)

This section shows the 3 types of LCD panel layout and mapping, which are prepared and defined for the sample
program.

After the definitions are written in the work sheet according to the procedure that is introduced in the section 4.1, define
them by using LCD Assignment Tool. About the usage of LCD Assignment Tool, refer the “LCD Image Tool User’s
Manual”.

42.1. Typel:7segmenttype LCD panel
Type 1 is 7 segment type LCD panel and has 2 rows. The segments are named from the upper left.

i

0O A

8COM, 16SEG : 7 SEG 16 Figures
Use the display allocation function

DSPR is set by the display allocation function

7 segment type layout

A A AT An A AT AnAno HO0AOA N Ao AoAIannAnAnnnanOnonn

Segl Seg2 Segl5 Segl6
1 N RN R N N/
CoM g
oM O KOO O KD %}%Z>%}%Z>%}%Z>%)%D
COM& 7N V7N VNN VN VN VN
My i, N N N N N N N
pase %OOOOOOO %%%%%%D%%D
COM
k Z2R\ 178817878\ 17801780 78I\
Segl7 Segl8 Seg31Seg32

O A A A MR M

Common Allocation

Jbububububbnbotnbnbububububububunn

Segment Allocation

14



COM/SEG table of LCD panel

SEG
0 1 2 3 4 5 6 7
COM7
COMé g 9 g g 9 g g g
COM5 f f f f f f f f
Upper | COM4 e e e e e e e e
row | COM3 d d d d d d d d
COM2 c C c c C c c c
com1l b b b b b b b b
COMO a a a a a a a a
Ccom7
COM6 g g g g g g g g
COM5 f f f f f f f f
lower | COM4 e e e e e e e e
row | COMs3 d d d d d d d d
COM2 c C c c C (o c c
com1l b b b b b b b b
COMO a a a a a a a a
8 9 10 11 12 13 14 | 15
SEG

Display location©®DSPR address correspondence table

Condition : COM = 8, Proirammable disilai allocation, Seiment maiiini tiie 3

1 | DSPR0O0O g f e d c b a

2 | DSPRO1 g f e d c b a

3 | DSPR0O2 g f e d c b a
Upper | 4 | DSPRO3 g f e d c b a
row | 5| DSPR04 g f e d c b a
6 | DSPR0O5 g f e d c b a

7 | DSPR06 g f e d c b a

8 | DSPRO7 g f e d c b a

1 | DSPRO08 g f e d c b a

2 | DSPR0O9 g f e d c b a

3 | DSPROA g f e d c b a
lower |4 | DSPROB g f e d c b a
row | 5 | DSPROC g f e d c b a
6 | DSPROD g f e d c b a

7 | DSPROE g f e d c b a

8 | DSPROF g f e d c b a

15



4.2.2. Type 2: Dot matrix type layout
Type 2 is the full-dot type LCD panel that has 8COMX60SEGx*2rows. The segments are named from the upper left.

T

Seg0

Seg60

Ccom7
COM6
COM5
COM4
CcomM3
COoM2
CcoM1
CcomMo
COM15
COM14
coM13
COoM12
COM11
CcoMm10
CcoM9
CcomMs8

8L A

16COM, 60SEG : 8*60Dot (7><6Font 10characters
Use the fixed display allocation

Display location&®DSPR address correspondence table
Condition : COM =16, Fixed display allocation

1 | DSPROO c8 c’7 c6 c5 c4 c3 c2 cl
2 | DSPRO1 c8 c? c6 c5 c4 c3 c2 cl
3 | DSPRO02 c8 c’7 c6 c5 c4 c3 c2 cl
Upper | 4 | DSPRO3 c8 | c7 | c6 | c5 | c4 | 3 | c2 | cl
row 5 | DSPR04 c8 c7 c6 c5 c4 c3 c2 cl
6 | DSPR0O5 c8 c’7 c6 c5 c4 c3 c2 cl
64 | DSPR3F c8 c7 c6 c5 c4 c3 c2 cl
1 | DSPR40 cl6 | ¢c15 | c14 | c13 | ¢12 | ¢11 | c10 | c9
2 | DSPR41 cl6 | c15 | c14 | ¢c13 | c12 | c11 | cl0 c9
3 | DSPR42 cl6 | ¢c15 | c14 | c13 | ¢12 | ¢11 | c10 | c9
lower | 4 | DSPR43 cl6 | c15 | c14 | ¢c13 | c12 | c11 | cl0 c9
row | 5 | DSPR44 cl6 | c15 | c14 | c13 | ¢12 | ¢11 | c10 | c9
6 | DSPR45 cl6 | c15 | c14 | ¢c13 | c12 | c11 | cl0 c9
64 | DSPR7F | c16 | c15 | c14 | c13 | c12 | c11 | c10 | 9




4.2.3. Type 3: Mix type layout
Type 3 is the LCD panel that has 8COM. The upper row is 7SEG type and the lower row is dot matrix type. In both
rows, segments are named from the upper left.

HOAOOAOIAn A OO A A

Uutbibbibbibbibbbbbuibuibuubuubuuy

COM, 56SEG : 7SEG 8Figures, 8x48Dot (7x6Font 8characters)

Use the display allocation function

Hofafnnnnnoofafononoonanannonoomaonn. - _AnnnonnnnnooommanonnnonOnonaaotnnonnn

Segl Seg2 Segl5 Segl6

JROR () D
pE(E@E(EE{En(

o | ————

comMz_||
COM6_| |

Segl7 Seg64

0 R L

Common Allocation Segment Allocation
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COM/SEG table of LCD panel

0 1 2 g 4 5 6 7
COM8
ComM7 g g g g g
COM6 f f f f f
Upper |COM5 e e e e e
row |COM4 d d d d d
COM3 C C C C C
COM2 b b b b b
COM1 a a a a a
COM8 [ [ ]
COoM7 [ [ ]
COM6 [ [ ]
Lower | COM5 [ [ O
row |COM4 [ [ O
COM3 [ [ Ll
COM2 [ [ m}
COM1 [ [ [ ]

8|9| 10| 11I 12| 13 14| 15| 16| 17| 18] 19| 20I 21| 22| 23I 24] 25| ZGI 27| ZBI 29| 30 31 32| 33| 3A| 35| 36) 37, SBI 39I AOI 41| a2 43 AAI A5| 46| A7I 8| 49| 50| 51| 52| 53| 54] 55 56| 57| ssl 59I 60] 61

SEG

Display location®DSPR address correspondence table
Condition : COM = 8, Programmable display allocation

Display
place Display register bit7 | bité | bit5 | bit4 | bit3 | bit2 | bitl | bit0
1 | DSPROO g f e d c b a
2 | DSPRO1 g f d c b a
3 | DSPR02 g f e d c b a
Upper | 4 | DSPRO3 g f e d c b a
/SEG | 5 | DSPRO04 g f e d c b a
6 | DSPR05 g f e d c b a
7 | DSPR0O6 g f e d c b a
8 | DSPRO7 g f e d c b a
9 | DSPR09 c8 c7 c6 c5 c4 c3 c2 cl
10 | DSPROA c8 c7 c6 c5 c4 c3 c2 cl
11 | DSPROB c8 c7 c6 c5 c4 c3 c2 cl
Lower | 12 | DSPROC c8 c7 c6 c5 c4 c3 c2 cl
Dot | 13 | DSPROD c8 c7 c6 c5 c4 c3 c2 cl
14 | DSPROE c8 c7 c6 c5 c4 c3 c2 cl
64 | DSPR7F ‘ c8 ‘ c7 | c6 ‘ c5 ‘ c4 ‘ c3 ‘ c2 ‘ cl
4.3. Confirmation

Confirm the contents of the definition of each segment and bit by using LCD Assignment Tool. Dragging with the left
button of mouse pressing on Assignment List window, more than one segment can be selected.The selected segment is
displayed with red color on Image window. So it would be better to confirm by selecting each clump of segment (e.g.
7SEG).

Segment name | COM | SEG | DSPR | bit
Segment Marme COoM BEG DSPR hit »~ lla 1 16 O 0
11a 1 16 ] o
11 2 16 0 1 11b 2 16 0 1
11c 3 16 0 i
11d 4 16 [ 3 <:> 11c 3 16 0 2
e 3 15 0 4
11f 1 15 o 5 11d 4 16 0 3
& R — 1le 3 16 0 4
= — b = 11f 2 16 0 5
Oulput of Table File 11g 1 16 0 6
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4.4. Program
The following describes the operation specification of the sample program for 3 types of LCD.

44.1. Typel Display operation of 7 segment type LCD
The display is updated each 1 second as follows.

All ON -> All OFF -> Hound’s tooth 1 -> Hound’s tooth 2 -> Increment number from 0 to 9

From ®

<L

0000000
R RDRR R RN R
palaalaaay
=200 0020

o
@
[%]
@

O I =On
oo R
COY IO
C0Y ICO=4
SO 10

| E0 Ce

AN == ==

== ==

ya
\]7

.

\

v

\2

Y

Y

Y

.

Vv

v Z
@
o
w
@

After 1 sec
@

OO0 00000T

R O
LW b 0
O b0 N
L0 b_0_X
0 D 0N
O D0

S W
A W | W

170705007000
~
JOOO0000(

9 ASASSASSAS

<

To ®

=

—
o
©
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4.4.2. Type2 Display operation of Dot matrix type LCD panel
The display is updated each 1 second as follows.

All ON -> All OFF -> Hound’s tooth 1 -> Hound’s tooth 2
-> Scroll the character (Upper : OKI SEMICONDUCTOR  Lower : LCD TOOL)

Reset
- From @

<L

OKI SEMICO

LCD TOOL

% ; After 1 sec After 1 sec

KI SEMICON

® | LCD TOOL

After 1 sec
After 1 sec

ICONDUCTOR

L

N g After 1 sec

After 1 sec

Repeat scroll

{} After 1 sec

To ®
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443. Type3 Display operation of Mix type LCD panel
The display is updated each 1 second as follows.

All ON -> All OFF -> Hound’s tooth 1 -> Hound’s tooth 2
-> Increment number (from 0 to 9) at the upper row, and Scroll the character (LCD TOOL) at the lower row

Reset
From @

e N
IZOZOZOZOOZOTOT ) ) 0,000

BN oo

% Alfter 1sec Scroll
each 1 sec

@ &
OR000
el e o Do o o o o
 PCCCTr :

R 3

:'$. AN ~~ After 1sec
y

Upper segment part repeats displaying the
number from 0 to 9.

After 1sec Lower dot matrix repeats displaying
scrolled “LCD TOOL”.

® & ;s s S S S S

! 1]
Y
X
| N
After 1sec

To ®
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4.5, Debug
Working with DTUS debugger, Confirm the displayed contents of LCD panel,

LGD Image Check Taol for US Ver.1.00 M=
File View Tool Info 754
X DSPR Register E]@

L -—y W, \ 7 ™| DSPR | valud bit7 bith| bits| bit4 bit3) bit2| bit1] bito |4 |
' DsPROD (07 (0 [0 (o o o [t 1
0. - % B DSPROT | 7D

000 0L O e
. N am p—

o 1 1 1 1 1

o 1 1 o1 1

o 1 1 oo a

DEPRO4(4F [0 1 0 0 1 1

D N, N N O, (A, N DsPROS (5B [0 1 0 1 1 1
' " " " " " ‘. " ' DSFROG (0 [0 [0 0 0 |0 1
.'.'.'.'-.'.‘.‘ DEPRO7 3F o o 1 1 1 1
! DEPROBGF [0 1 1 0 |1 1

“ AR 2" A AR' A" A >v DsPROO BF (0 |1 1 o 1 1

TargetMLG100431  |Segment Mame COM: SEG! DSPR! LS Y-

There are two ways of displaying the contents.

®  Spnapshot
Display the contents of DSPR to LCD Image Check Tool at any point of time.

= Auto update
Display the contents of DSPR to LCD Image Check Tool at at regular intervals. It is useful to see the transition of
the LCD panel image.

45.1. Snapshot
The following is the procedure to display the panel image by snapshot.

@ Start DTUS8 and load the program to be debugged.

@ Set a breakpoint at the location (address) in the source window of DTUS, where you want to display DSPR,
and execute the program.(Figure 4.5.1 1)

® Select “Tool”->" Script command” from the menu of DTUS, and then save the contents of DSPR
into a file by using “sfrsav”’ command. (Figure 4.5.1 _2)

@ Start LCD Image Check Tool. Select the menu “File” -> “Load DSPR Data File” and specify the output file from ®.
Then, LCD panel image is displayed in the Image window of LCD Image Check Tool.(Figure 4.5.1 _3)

Fanc =%
Line BF IE Address ‘
00117 of of 0:1B18H ifi ent > 1000 ) |
nntilsg { b |
00119 = 1 0:1B1EH vdg_LedDry_Cnt _SerlTiming();
goi20 4 - 0:1B22H vdg_LecdWain_Cnt_DemoTiming();

o0121 =f =f 0:1B26H cnt = 0;
nnt122 i

Figure 4.5.1 1 Set a breakpoint

Script command File | Wiew Tool Info  75% .
| Load DSPR Data Fils

Save DSFR Data File

Seript command

| bfrsav © itempitest ram [0FOFD OF1FFH] |

Load Display Allocation Data File

Execute | Close | Help | Exit

Figure 4.5.1 2 Execution of sfrsav command Figure 4.5.1 3 Load the contents of DSPR
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[Format of sfrsav command]

sfrsav  <filename> [<start address> <end address>]

<filename> : Specify the filename which the contents of DSPR are saved in.

If the extension is omitted, .ram is specified by default.

<start address> <end address> :

Specify the output range. The range from OFOFOH to OF1FFH, shown in Figure 4.5.1 2,
is the range that the display control resisters and DSPR are located.
About the location of resisters, see the User’s manual of LSI.

45.2. Auto update

The following is the procedure to display the panel image by auto update.

@ Start DTUS and load the program to be debugged.

@ Confirm the location (address) in the source window of DTUS, where you want to display DSPR.(Figure 4.5.2_1)
® Make the macro script for auto update.(Figure 4.5.2 2) Specify .mcr as the extention of the macro script file.

Here, assume the filename is test.mcr.

@ To update automatically on LCD Image Check Tool, select the menu “Tool” -> “Start Auto Update Mode”

and specify the macro script file that is made in the procedure ®.

If this file does not exist, the message, like Figure 4.5.2 3, is issued. Then, press “Yes”.
® Select “Tool” -> ”Run macro” from the menu of DTUS, and specify the file made in the procedure ®.
Then, LCD panel image is updated at at regular intervals on LCD Image Check Tool.
into a file by using “sfrsav”” command. (Figure 4.5.1 _2)
® To stop the display, select the menu “File” -> “Stop Auto Update Mode” on LCD Image Check Tool

and stop the macro execution on DTUS.

Figure 4.5.2_1 Confirm the brakepoint

SBP 0:1A62H

:label000

G

sfrsav C:¥temp¥test.ram [OFOFOh OF1FFh]
GOTO label000

7

Figure 4.5.2_2 Contents of test.mcr
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Line EF IE Address

o0o117? - - 0:145CH if{ cnt > 1000 )

o0o11s {

o011 | | c:1h6ZED vdg LedDrvy Cnt SerlTimingi) :
00120 — - 0O:1L66H vdy_LedMain Cnt DemoTiming () :
o0o1z1 & . 0:1L6AH cnt = 0;

0ol1z2 H

lcdimgChkUa
] The specified file did not exist,
L Do you continuey
[ Yes ] £ Mo 1

Figure 4.5.2_3 Message




5. How to run the sample program
This section introduces how to build the sample program and how to run on the DTUS simulator.

5.1. Modify source code

In the sample program, there are the program codes for the watch dog timer (WDT) clear procedure. Because the DTUS
simulator does not support WDT operation, if this WDT clear procedure runs on the simulator, it will not finish (that is,
enter an eternal loop).

Therefore, only in the case that you run the sample program according to this section, please delete or comment out the
WDT clear procedures, which are described at the following places in the source code.

[WDT clear procedure (1)]
Near the line 86 in the startup file “S610431SW.asm”

mov rl2, #05ah ;; <---- from here
mov rl3, #0a5h
__wdtcounter clear:
st rl2, WDTCON
tb WDP
bz __wdtcounter clear
st rl3, WDTCON ;5 <---- to here

[WDT clear procedure (2)]
Near the line 167 in “main.c” (in main_clrWDT function)

void main_clrWDT( void )

{
do { [* <---- from here */
WDTCON = (unsigned char)0x5Au;
} while (WDP !=1);
WDTCON = (unsigned char)0xA5u; /* <---- to here */
H
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5.2. Build
It is necessary to set the operation condition of the sample program by modifying the macro definition. To modify the
macro definition, follow the procedure below on IDEUS.

@ After loading the project file of the sample program (U8 Lcd_Sample.PID), select the menu
“Project” -> “Options” -> “Compiler/assembler” -> “Macro” tab.
@ After selecting “LCD_TYPE” in the list of macro, enter the value corresponding to the type of LCD
in the “Macro text” field and press “Apply”. The value that can be entered is as follows.
If the type of LCD is 1, enter 0.
If the type of LCD is 2, enter 1.
If the type of LCD is 3, enter 2.
@ Enter “_ DEBUG_SIMULATOR _AUTO __” in the “Macro” field. And press “Add” button.
@ Next, enter “_ DEBUG_TIMING_EARLY_” in the “Macro” field. And press “Add” button.
* If these macros have already been registered, the procedure ®@® are not needed.
Note: in the macro @@, there are two °_’ characters at the head and tail. But the number of _’ characters
between other characters is 1.
® Press “OK” button.
® Select the menu “Project” -> “Rebuild”.

Compiler and bler c d line options
Gereral | Divectory | Optimization | Cods Generation | Warnings | Listing | Memory settings Macra ]

Macra

[Lep_TreE x| add
Macra text Edit |
o = |

Macra Shring Delete

_ DEBUG_SIMULATOR_ALTO

TMING_EARLY_

Ll

Cption et
_deFault | add K Cancal Help
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5.3. Execution
@ After the procedure ®”Rebuild” in the section 5.1, select the menu “Project” -> “Debug”.
@ Select “SimU8 Simulator” from the “Target ICE” list on the dialog shown Figure 5.2 1, and press “OK”.

C ications par ters
Target|CE  |BimUS Simulatar |
Targetchip  [wE10431 =

e
P
Communication link
r g
-
[v Displaythis message nexttime
Ol | Cancel | Help |

Figure 5.2_1 Dialog at DTUS8 starting.

® Select main.c and confirm the address that is indicated by the line in Figure 5.2 2. This address is used to set
breakpoint later (®).

Line BF IE Aiddress

00117 — - 0:1A5CH if{ cnt > 1000 )

00115 {

00119 | | cO:1h6ZHD wvdg LodDrv Cnt_ScrlTiming();
00120 — - 0O:1k66H vdy LedMain Cnt DemoTiming () :
00121 — - 0O:1k6RkH cnt = 0;

oo1zz i

Figure 5.2_2 Check the location for the breakpoint setting later

@ Edit the macro script “test_lcdsample.mer”.
Change the address at line 1 to the address that is confirmed in the procedure @.

Change the path of RAM file to an appropriate path.

SBPQ:1A62H >

-label000

G

sfrsa¢C:¥temp¥test.ram JOFOFOh OF1FFh]
GOTO label000

7

® Start LCD Image Assignment Tool with the following setting. (Here, assume that the target device is ML610Q431.)

Type Display Allocation Option LCD file
* This file is specified, selecting
the menu ‘File’ -> ‘Load’

Type 1 Programmable lcdimgAtU8 L1.1d8
Type 2 Fixed lcdimgAtU8 _L2.1d8
Type 3 Programmable lcdimgAtU8 L3.1d8
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® Select the menu “Tool” -> “LCD Image Check Tool”, and then LCD Image Check Tool starts. If Type 2 was
selected, the window to select Display Allocation Type is displayed. Please select Type 3 in this window.

@ According to the section “4.5.7 Auto update”, specify the RAM file that was specified in the procedure @.

Select the menu of DTUS, “View” -> “Interrupt”. Then Interrupt window is displayed.

® Select the menu of DTUS, “Tools” -> “Run macro” and specify the macro script that is edited in the procedure @.

® After the following message is outputted in the log window of DTUS, click TM2INT button in the Interrupt window.

F Log M=%

> JIBP 0:146Zh
>

After the above procedure, the display image of LCD panel is displayed in the Image window of LCD Image Check
Tool.
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Revision History

Edition

Date

Page

Previous | Current

Edition

Edition

Description

2009.6.26

First Edition

2010.1.27

19

19

Description about the source code modification, which is

needed to run the sample program on DTUS8 simulator, is
added.

2010.4.16

5-9

The following sections are added.
1.1 Hardware Configuration

1.2 Software Configuration

1.3 List of Folders and Files

1.4 Build Procedure

1.5 Restrictions
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