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F2MC-8FX Family, MB95410H/470H Series LCDC_8COM.Lib

This application note describes Cypress LCDC_8COM library, designed to operate the 8 COM segment LCD driver
modules which is build up in MB95F410/470 H series MCU. Added to that is the descriptions of how to use
LCDC_8COM library and some notices.
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1 Introduction

1.1 Purpose

This application note describes Cypress LCDC_8COM library, designed to operate the 8 COM segment LCD driver
modules which is build up in MB95F410/470H series MCU. Added to that is the descriptions of how to use
LCDC_8COM library and some notices.

1.2 Document Overview
The rest of document is organized as the following:

Chapter 2 explains the working principles of 8 COM segment LCD.
Chapter 3 explains how to use LCDC_8COM library.

Chapter 4 explains LIB usage notice.
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2 Segment LCD

Working principles of 8 COM segment LCD
2.1 LCD Driver Principle

Figure 1. COM and SEG signal layout Example in a LCD symbol
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Each symbol on LCD is controlled by no less than 1 common signal and 1 segment signals. The ON or OFF status of
which symbol is determined by both common and segment outputs.

2.1.1 LCD On Condition

Liquid crystal elements are turned "ON" to display that have the maximum potential difference between the common
and segment outputs.

Figure 2. LCD On Condition Output Waveform Example (8 COM Mode, 1/3 Bias, 1/8 Duty)
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2.1.2 LCD Off Condition

Liquid crystal elements are turned "OFF" for display that haven't the maximum potential difference between
the common and segment outputs.

Figure 3. LCD Off Condition Output Waveform Example (8 COM Mode, 1/3 Bias, 1/8 Duty)
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2.2 Configuration of LCD Controller

The LCD controller consists of the following biocks, which are divided functionally into a controller section that
generates the segment and common signals based on the content of display RAM and a driver section that drives the
LCD.

Figure 4. LCD Controller Block Diagram (8 COM Mode)
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LCD Controller Configure Flow
I's necessary that configure the related registers before operate the LCD controller. There is a flow take set the LCD

on MB2146-480-E EVB as an example:

Figure 5. Configure Flow chart

|LCDC Control Register 1|— — — — JFrame period, Display mode, divider resistors
|LCDC Control Register 2|— — —_-Ilnterrupt, Blanking, Inverted, Bias,
|LCDC Enable Registerl |__ = _.lDivider resistors pins set, Blinking interval, I/O function

| LCDC Common Output |

| LCDC Segment Output |
T

| Clear all LCD contents |

End
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Library

This chapter introduces how to use LCDC_8COM library

Library Overview

There are parameters which user need to setup, and 4 functions as API for user’s situations. All the parameters and

functions are introduced as follow.

Table 1. Parameters List

void LCD_DatSend(unsigned char * dispDat, unsigned char
size)

controller module RAM area

Name Description Remarks
LCD_BUFF_LEN Define display buffer length N/A
LCD_LoopDispBuff Define loop display buffer N/A
LCD_DispBuff Define display buffer N/A

Table 2. Functions List
Prototype Function Description Remarks

void LCD_Init(void) Initialize L. CD module N/A
void LCD_DispLoop(unsigned char * DispBuff) Display loop data on LCD screen N/A
void LCD_PageDisplay(void) Display various data page on LCD screen N/A
void LCD_StepElectrovalency(unsigned char segld, unsigned ) . -
char segState) Display Multistep Electricity Expense LED ID N/A
void LCD_TariffRate(unsigned char segld) Set LCD Tariff Rate Display On/Off N/A

Send a string of display data to LCD N/A

Document No. 002-05229 Rev.*A
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3.2 Application Interface
All the functions supplied by the TSC.lib will be introduced below, include the function prototype, input parameter(s),

return value(s), and the function description.

3.2.1 LCD_lInit
Prototype void TSCKey_Init(void)
Parameter void
Return void
Description initialize LCD module
1. LCDC Control Register 1.
2. LCDC Control Register 2Initialize pin status to discharge TSC pad
3. LCDC Enable Registerl
4. LCDC Common Output
5. LCDC Segment Output
6. Clear all LCD contents
Remark N/A
3.2.2 LCD_DispLoop
Prototype void LCD_DispLoop(unsigned char* DispBuff)
Parameter unsigned char DispBuff point to loop display data buffer
Return void
Description Display loop data on LCD screen.
Remark N/A
3.2.3 LCD_PageDisplay
Prototype void LCD_PageDisplay(void)
Parameter void
Return void
Description Display various data page on LCD screen
Remark N/A
3.2.4 LCD_StepElectrovalency
Prototype void LCD_StepElectrovalency(unsigned char colonTag)
1~4 to display “[1]" "[2]" "[3]" "[4]"
Parameter unsigned char segld play °[1] . [ "[31 "4 .
any other value - Hide all symbol display
Return void
Description Display Multistep Electricity Expense LED ID
Remark N/A

Www.Cypress.com
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3.2.5 LCD_TariffRate
Prototype void void LCD_TariffRate(unsigned char segld)
1 - Display 1 2 - Display 2
Parameter unsigned char Key_Num
any other value will hide relevant LCD contents
Return void
Description Set LCD Tariff Rate Display On/Off
Remaik N/A
3.2.6 LCD_DatSend
Prototype void LCD_DatSend(unsigned char * dispDat, unsigned char size)
unsigned char dispDat point to data buffer
Parameter
unsigned char size number of data bytes
Return void
Description Send a string of display data to LCD controller module RAM area
Remark N/A
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How to Add Cypress LCDC_8COM.lib

Add Cypress LCDC_8COM.lib to User’s Project
1. In Softune, Right click on folder Include Files> select Add member to folder from the menu >select File.

Figure 6. Add member to folder

- o) Workspace'MB2146_480_E-EVE'
= [L) MB2146_480_E-EVB.abs - "MB2146_480_E-EVB.pri" [Debug]
- £y Source Files

_f2mcsfx.c
10 _Device.c
[) Key Service.c

I [&) LcO_Configlnfo.c
B main.c
@ start8F¥.asm

| [ stdLibn.c
[ Timer Oriver.c
[8) T5¢_ConfigInfo.c

E vectors.c

'?«ddw ol Flo. |

2 Lirectory...

+ 9 Debug

Make
Guild

Delete

Property...

2. Because the default option of file type filters is *.c and * .asm, you can’t found LCDC_8COM.lib in dialog box of
Add Member.

Figure 7. Popup Add Member dialog box

Look in: [ &3 SRC D £

00 = o O
B [£) startsFx.asm
£ 101 . [£) stdLibn.c
[£] key_service.c [Z] Timer_Driver.c
[E) Lco_scom.c [ 1sc.c
[Z) LcD_ConfigInfo.c  [£] TSC_ConfigInfo.c
[£) main.c [£) vectors.c
File name: | Open
Files of type: |Source File(*.c;".asm) ﬂ Cancel |
Mem. Type: IAulomalic ﬂ
Insertion Folder: I"MBZ'I 46_480_E-EVB"Include Files ﬂ
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3. In Add Member dialog box, select ‘ALL Files’ from ‘Files of Type’, and then you will find the LCD_8COM.lib
Figure 8. Found the lib file

Look in: | ) SRC ~| & @ ck B
1 [Z) main.c £) stdLibn.c ) 1sc Conflglnfo c
) main.h [£) stdLibn.h
) mbos410.h =) stdType.h
mb95410 _a.inc Timer_Driver.c
lﬂ start8FX.asm J T5C.c
Z) stdiib.h £] TSC.h
< >

File name: |TS C_GPIO. hb

| Files of type: | All Files|" " | Cancel |

Mem. Type: A utomatu

Insertion Folder: | "ME 2146_480_E-EVR"Include Files ;]

4. Double click LCD_8COM.lib, and then you can see it has been added in the folder Include Files

Figure 9. Add LCD_8COM.lib

- @Y Workspace'MB2146_480_E-EVE'
= ﬁ MB2146_480_E-EV¥B.abs - "MB2146_ 480_F-EVB.orj" [Debug]
=423 Source Files
&) _femesfx.c
[&) 10_Device.c
[&) key_service.c
[&) LCo_Configinfo.c
&) main.c
[) start8Fx.asm
[&) stdiibn.c
[&) Timer_Driver.c
[&) TSC_Configlnfo.c
[&) vectors.c
SR | Include Files
i) TSC_GPIO.lib
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3.3.2 Include Header File

1. Add "#include "LCD_8COM.h "™ in header file, such as in "main.h ".

Figure 10. Add include statement in C file

= B Workspace ME2146_460_E-EVE'

- B MB2146_480_E-EVE.abs - "MB2146_48( 19
= _J Source Files 20
B) _fomesfx.c 21

B) 10_Device 22

B Key_Setvice.c 23

B Lco_configinfo.c 24

B) main.c 25

[8) start8FX.asm 26

&) stdubn.c 27

) Timer_Driver.c 28

Ej TSC Ca\ﬁolrfoc 29

t :

1 I 1

.'l

=% \note Other information.)

-n*

u/¢

HEBEEBEAEARERAREAERAERERAAERARERER N

#ifndef _MAIN_H_
#define _MAIN_H_

#include "mb95410.h")
#include "TSC.h")
#include “StdType.h"|

#include "

10_Device.h")

#include “TSC COnFiglnFo h*)

#include

#include

2. Compile the whole project, " LCD_8COM.h" will link LCD_8COM.lib to c file, so that user program can use API

) 2w BT Ill!!!!!lkj,, I ®

functions in LCD_8COM.lib.
O|a(@| | 0[e] || &la/rw

"= B Workspace'MB2146_480_E-EVE'
- [ MB2146_480_E-EVB.abs - "MB2146_45(
+ (] Source Files
=& Include Files
@ Lco_scom.lib
@B 15¢C_GPIO.lb
-
_F2mcsfx.h
const.h
B 10_Device.h
H) Key Service.h
| [W) LCD 8COM.h |
H) LCD_ConfigInfo.h
B main.h
mb95410.h
stddef.h
StdType.h
T5C.h
T5C_Configinfo.h
+ (@8 Debug

#include

te

19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

xx

»»x \note Other informatior
ll’l,

EE 2 2222 2 2 2 3 2 S A RS 2 2]
*/i,

#ifndef _MAIN_H_

#define MAIN _H_

A e
/% inciude files
IR e - ——
#include "nb95410. h"J

#include “TSC.h")

#include “'Stdlype.h")
#include "IC Device.h"|
#include "TSC_CoafigInfo.h’
#include "Key_Service.h"|
#tinclude "Lco_scon.h'w
#include “const.h")
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4 LIB Usage Notice

This chapter introduces LIB usage notice.

®  Machine clock
The machine clock should be set to 8M or above. If the machine clock is less than 8M, the sensor response is slow.

m  Driver Resisiors

The LCD controller has an LCD drive voltage divider resistor whose resistance value can be selected from 10kQ to
100kQ through software. An external divider resistor can also be used instead. The MB2146-480-EVB provide
external resistor for customer evaluation. In the sample code project, we select external resistor as default, so if user
need test the performance of internal resistors, please disassemble the external resistor to guarantee the LCD work
right.

5 Additional 'Information

Please contact your local support team for any technical questions.

WWW.Cypress.com Document No. 002-05229 Rev.*A 11
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5.1 Sample Code

5.1.1 Main Function
Name: Main Function

Function: Initialize and configure.

main.c
/%=1
* Kk Kk Kk Kk Ck kK kK kK ok ok ok kA R R R R R R I I I I b R b b b b b E I R b E E E E E b b b b I I E b E E b b b E b b b b b b b i
* *
xx le main.c
* *
B mad V2.0 012.2.2 :50 PM Lee.Song $
*x
** \brief
* *
** Add here e detail descri on reded
*x
** (C) Copyr: 200 1x by ess S conductor Ltd. Asia
* *
=/
L TSV S SV S S SV —— */
/* include files */
/* ____________________ - Ay A R, */
#include "main.h"
/* ________________________________________________________________ */
/* constants and macros w/
- VSV EVENEVEVE SRSV S (VIR N AR SV —— */
volatile unsigned int LCD_DispTaskTime = 0;
RUN_FLAG run_flag;
T RSV vh. G G ARSIV S NSV G WSS */
/* local functions =Y
/* ______________________________________________________ . — — — — — — */
void Osc_Setup (void)
{
#if EXClock Used
SYSC = O0xBF;
SYCC = 0xFO;
WATR = O0xF3;
SYCC2 = 0xF4;
#else
SYCC = 0xFO;
SYCC2 = 0OxE5;
CRTH_CRSELO = 1;
CRTH_CRSEL1 = 0;
#endif
while(STBC_MRD == 0);
}
/* _______________________________________________________________________ */
/* local functions */
/* ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, */
void RESET_WATCHDOG (void)
{
WDTC = 0x35;
}
void main (void)
{
unsigned char LoopIndex;
CMRO_VCID = 1; /* Set for use GPIO Disable CMP input */
_DIO);
Osc_Setup () ; /* Setup MCU main oscillator/FLL */
InitIrgLevels(); /* Initialise Interrupt level and IRQ vector table */
_EIO; /* Enable system interrupt now */

Www.Ccypress.com
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/* Module initialization */
GPIO Init();

LCD_Init(); /* LCD module initialization */
TBT Init(); /* Time Base Timer module initialization */
TSCKey Init (TSCKEY KeyNum) ; /* TSC Key module initialization */
/* Load initial value */
skTime = Now_Time; /* Initial LCD display task time */
g.TSC Play = TRUE; /* Initial flag as TRUE */
run flag.LCD PlayFirstLoop = TRUE;/* Initial first play flag as TRUE */
run_flag.RunStatusLEDFilp = TRUE; /* Initial LED flip flag as TRUE */
LCD displa »r check */
LCD AllDisplay (LCD_BUFE LEN);/* Test the LCD hardware */
/* LED disp for ¢ */
LED1_On;
LED2 Oni;
/* i n di y perio time for check */

skTime) < LCD_DispTimelnterval);

LCD PageDisplay () ;
/* shut down

LED2_Off;
/* Be twice */

PERL_Beep (2,300) ;

/* Load loop dis y valu temp buffe

for (LoopIndex=0;LoopInde LoopIndex++)

{

LCD_DispBuffTemp [LoopIndes: spBuff [LoopIndex];

= LCD_Loop
}
/* Endless loop
while (1)
{
/* TSC key sampl it */
TSCKey_SampleUnit (TSCKEY_ SampleNumConst) ;
/* TSC key fiter i
TSCKey_Filter (TSCKEY KeyNum,TSCKEY IIRShiftConstL4);
/* Machanical key fiter functio
MECHKey Filter();
/* Machanical key service *
MECHKey_ Service();
/* TSC key service */
TSCKey_Service();
/* LCD display loop judgement
if (Now Time - LCD DispTaskTime >= LCD DispTimeInterval)
{
LCD DispTaskTime = Now Time;
if(run_flag.TSC_Play == TRUE)
{LCD_StepElectrovalency (((LCD LoopIndex/LOGO BUFF LEN)
F1),1);
LCD_DispLoop (LCD DispBuffTemp) ;
}
/* System run status indication LED */
if(run_flag.RunStatusLEDFilp == TRUE)
{
run_flag.RunStatusLEDFilp = FALSE;
PERL_LED(1,LED On);
PERL LED(2,LED Off);

else

run_flag.RunStatusLEDFilp = TRUE;
PERL_LED(1,LED Off);
PERL_LED(2,LED On) ;
}
}
/* LCD display */
LCD_PageDisplay () ; /* Display various data page on LCD screen */

WWW.Cypress.com Document No. 002-05229 Rev.*A 13
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6 Document History
Document Title: AN205229 - F2MC-8FX Family, MB95410H/470H Series LCDC_8COM.LIB

Document Number: 002-05229
Revision ECN Orig. of Submission Description of Change
Change Date
ke - CHMA 02/23/2012 Initial release
*A 5267430 | CHMA 06/17/2016 Migrated Spansion Application Note MCU-AN-500134-E-10 to Cypress
format
This app note is primarily about a code library, LCDC_8COM.Lib, that

lib file must be attached to this app note.
But there is no .lib file on spansion.com, So this AN is for obsolete.
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