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EX.1: WTITEASTRING IN TEXT FORM ON THE
SCREEN

1.1 Topic

Be able to use the utilities stored in the library, allowing the

128x64 pixels graphic LCD display management
Purposes :

Subject

. &  J¥ing display.
‘4 aracter. '

Specifications: Write a C program whig
The maximum string 1€
We give the coordinate

PC Micro-Computer using Wi . 4 latter,
68332 Micro-Controller Board, Ref: EID 210 001

Necessary Document :

DMS Keyboard-Display-Real Time Clock board document: EIDO0500
Application Notes for the T6963C LCD Graphics Controller Chip (TOSHIBA)
T6963c DOT MATRIX LCD CONTROL LSI (TOSHIBA)

Time : 3 hours
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1.2 Analysisand solution

1.2.1Display brief description

1211 LCD 128x64 display presentation
Attention :

Because of the regulation in the manufacturer's documentation, the x and y variables
represent respectively the ordinate (vertical) and the abscissa (horizontal). The point

“x =0,y =0"Iis at the left bottom of the LCD, while the point “x = 63,y = 127" is at the
right top of the LCD.

The T6963C controller has an 8 kB memory.
Text Mode fig.1

In the following studies, the text zone is put in the screcgga@mory (VRAM) from
address 0000 to 007F, having128 characters.

Least significant byte : 00 always fixed
Most significant byte : 00 to 7F on hexadeci

The quartet of least significant byte indicaté ber x.

The quartet of most significant byte indicajg n numbery.
Example

The character number 59 is put in thg , ¥ = 11. The coordinate

which transforms on hexadecimal ig
In the memory, there are the followi
address:

v

0 1 2 3 4 5 6 7 8 9 10 11 12 | 13 | 14 | 15
16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 27 28 | 29 | 30 | 31
32 | 33 | 34 | 35 |36 | 37 | 38 |39 |40 | 41 | 42 | 43 44 | 45 | 46 | 47
48 | 49 | 50 | 51 | 52 | 53 | 54 | 55 | 56 | 57 | 58 59 60 | 61 | 62 | 63
64 | 65 | 66 | 67 | 68 | 69 | 70 | 71 | 72 | 713 | 74 75 76 | 77 | 78 | 79
80 | 81 | 82 | 83 |84 | 8 | 8 | 87 | 88 | 89 | 90 91 92 | 93 | 94 | 95
96 | 97 | 98 | 99 [100 | 101 | 102 | 103 | 104 | 105 | 106 | 107 | 108 | 109 | 110 | 111
112 | 113 | 114 | 115 | 116 | 117 | 118 | 119 | 120 | 121 | 122 | 123 | 124 | 125 | 126 | 127 v

~N (o o b [w [N e O

fig.1
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» Y
Column —.| O 1 2 3 4 5 6 7 8 9 10 11 12 | 13 | 14 | 15
Line

=

0j

1

2

3] 3,11

4

5i

6|

7 v
X

>y
Column __y | O 11 | 12 | 13 | 14 | 15
Line

0

1

2

3] 3B,00

4

5

6}

7 v
X

the T6963C (see table below).
This means that to send an ASCII character, we have to subtract its code, the value
0x20.
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Timetable data or command Writing / Reading

These timetables must be generated for each access to the LCD.
They are realized and described in detail especially in the Assembler sub-program.

Switching characteristics (2)

Bus Timing

co
i Leps

4
RB, R \
DO~ DT
(WRITE)
Low
DO D7 E
{READ)

Each timetable generation will re sponding sub-program.
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X
1.21.2 LCD display management

Before each data (or command) movement (write or read) between the display and
the control processor, we must ensure that the LCD is ready to execute the function.
Thus it's necessary to start by testing the status bits of its status register: STAO and
STAL.

The flowchart is given as the following:

BUSY Function

4
STATUS Reading

The display instruction \ 2 table below.

The flowcharts below defi pdes of command instruction writing which needs

0, 1 or 2 bytes.

The following flowcharts define in detail the mode of command and data reading and
writing.
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Ta963C Instruction Set

Commands Description Execute
DT | DE ] D5 | D4 | D3 | D2 ]l ] Do Time
Pointer Set 1] [0} 1 i il NI | N1 | MO Sintus
0 0 | Cursar Poamter Set check
0 1 0} Oiset Repister Sel
| 0 0} Address Pointer Sel
Conteal Word [T 1 T 0 i o | N1 | Mo -:fr:”
Set Commands 0 0§ Text Home Address Set
0 | § Texst Area S
I U} Graphic Home Address Set
1 |} Craphic Area Set
Mode Sei 1 1] 0 1} CG | N2 | N1 | N -I‘fr:“_
0 O BOM Maode
1 G RAM Maode
0 0 0 | "OR" Mode
0 1] | "EXOIR AMode
0 I | YAND" Mode
I 1 _
Display Muodes 1 1} L] 1 N3 -Iin?r:u.-
]
1
Cursor Pattern | 1 | 0 | 1 | 0 | 0 T
IiTmsc
Select
8 Ime cursor (block cursor) _
Data Auto 1 1 -Iifr.:..-
Read'Write Data Auto Write Set
Data Auto Read Set
Auto reset (Address poanter aulo-
mercnmiented) for continuous rd/wr
Data Read/ Write 1 1
Address Pointer upitdown
Addrea Pomier ||m.'||||||=|:d
Addriess Pointer up
Address Pointer down
1] Data Write
| Dt Remd
Sereen Peckine 1 1 1 1] U] 1] 0l il Read Displaved Daia Siatus
Screen Copy 1 I 1 0 1 0 1] 0} Copies 1 line of displayed data whiose Status
Mote 3} achdress is indicwied by the Address check
Pointer 1o Graphic RAM arca
Bt Set/Resct 1 1 1 1 Ni | N2 | N1 | N0 § N2I-NOindicates the bit in the pointed Status
address check
o Bai Besei
1 Bit Sei
o 0 0 1 Bt 0 (LSB)
0 o | | Bt
| |
| 1 | Bit 7 (MSE)
Nofez

* = DONT CARE
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2 bytes Command
N

Status Read |17

Diata Write Dl (LSB)

L

Status Read

Data Write D2 (MSB)

L

Status Read

Command Wiite

1 byte Command

Status Read -

STAD=17?
&

STAL=17Z

[ata Write D1 (LSB)

0 byte Command

N

Status Read

|‘7

Command Write
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Detailed flowcharts of the main sub-programs

Sub-program « BUSY »

Sub-program
“BUSY”

>l
hal

\ 4
init_acces = 1110111
fs=0 cd=ce= wr=rd=1
in regctrlaff

rddc = 11101010

‘ P TA0 and STAL
a L the STATUS

register

STAO and STA=1

\ 4
init_acces = 11101111
fs=0cd=ce=wr=rd=1
in regctrlaff

Return
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Sub-programs Reading/Writing

-,
Sub-program Sub-program Sub-program
Write corpnand Write data Fead data
WE_COIIH wr_data rd data
¥ ¥ w
busv busv busy
¥ ¥ ¥

init accass=11101111

fs=0 ecd=ce=wr=rd=1

init_accass=11101111

fs=0 ecd=ce=vwr=rd

¥

Put the command on the

init accass=11101111
fr=0 ecd=ca=wr=rd=1
in the ragctrlaff

¥

dd =11100010

fs={l cd=ca=wr=rd=1

data bus display Al
¥ ¥
it =TI I delay
fe=0 ecd=ce=wr=rd=1 wr=rd=1
in the reectrlaff a regctrlaf -
Feadthe data onthe data
¥ ¥

bus display

delav delay =
¥ ¥ ¥

init accass=11101111
fs={ ecd=ce=wr=rd=1
in tha rasetrlaff

inmit access=11101111
fs=0 ecd=ce=wr=rd=1

in the repetrlaff

init aceass=11101111
fr=0 ed=ce=wr=rd=1

in the rapetrlaff

Eeturn

Return
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1.2.1.4 Main flowchart

You have the following functions with their comments.

Functi ons Conment s
void init_aff() Paranmeters TH, TA, CH
GA Mode initialization
void |l cd_cls() Clear the screen
voi d I cd_write_conmand(unsi gned char conmande) Conmand writing
void I cd_write_data(unsi gned char data) Data writing

Definition of a
voi d | cd_got oxy(unsi gned char px, unsigned char py) |character or a pixe
position; px and py
are the | ower and
upper data.

void | cd _out _str(char *texte) Sending a string by
the *texte variabl e

ab Keyboard-Display Board Practical Works

Important :

el splay with C/ C + +
er.

G\UC/ C+ +, then go
select the "EIDOO5 Lib.o"

To use their functions as well as the kg
conpiler, we nust configure the ei d210 sg
To do this: Go to the configuration
to the * linker * click * add * tab,
file and at |ast click open.
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Start

A

y

Initialize the Icd

A

y

Clear the Icd

A

y

Initialize the
position

string start
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1.2.2 C Program

/******************************************************

* PRACTI CAL WORKS ON EI D005 BOARD *
R R S Ik S S S S Rk kI S R I I I I R R I

* Wite a programin assenbl er *

* and in C which realize the display *

* of a string. *

* the maxi mum si ze of string is: 128 characters *

R R S Sk b S S kR kI R S I kR R S I I

* File Nanme: ElIDOO5_TP1.c *

* EIE IR I O I I O *

******************************************************/

/1 I nclusion of definition files

#i ncl ude "ei d005. h"
#i ncl ude <stdi o. h>
#i ncl ude <string. h>
#i ncl ude <mat h. h>

//::::::::::::::::::::::::::::

/1 Mai n Function

//::::::::::::::::::::::::::::

mai n()

{

init_aff(); /11 Initializ | ay

lcd cls(); /1 Cl ear the

| cd_got oxy(0x10, 00); /1 Def i nj ring start position

/1 Sendi ng the string

lcd _out _str ( "EID0O05000
CLOCK") ;

}

/1 Spaces in the tex ) ting a word

DI SPLAY, REAL TI ME

/1 End of the progra
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EX.2: WTITEA STRING IN TEXT FORM ON

THE SCREEN

2.1 Topic

Purposes : graphic LCD display management

Be able to use the utilities stored in the library, allowing the 128x64 pixels

Subject

Specifications: Write a program in C i VAR
display.
The maximum string les b APharacters.

We give the coording

gl’ hich realizes the string

PC Micro-Computer us
68332 Micro-Controlle
Keyboard-Display-Real
Network connection cable 3
AC/AC 8V Power Supply, 1 A,

wother Board, Ref: EID 210 001
board: EIDO05001

32 cable, Ref. : EGD 000 003
ef. : EGD000001,

Necessary Document :

DMS Keyboard-Display-Real Time Clock board document: EIDO0500

Application Notes for the T6963C LCD Graphics Controller Chip (TOSHIBA)

T6963c DOT MATRIX LCD CONTROL LSI (TOSHIBA)

Time : 3 hours
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2.2 Analysisand solution

2.2.1Display brief description

2211 LCD 128x64 display presentation
Attention :

Because of the regulation in the manufacturer's documentation, the x and y variables
represent respectively the ordinate (vertical) and the abscissa (horizontal). The point
“x =0,y =0"is at the left top of the LCD, while the point “x = 63,y = 127" is at the
right bottom of the LCD.

The T6963C controller has an 8 kB memory.
Text Mode fig.1

In the following studies, the text zone is put in the scre gory (VRAM) from
address 0000 to 007F, having128 characters.
Least significant byte : 00 always fixed

Most significant byte : 00 to 7F on hexadecin®
The quartet of least significant byte indicate ) Qqumber Xx.
The quartet of most significant byte indic

Example

The character number 59 is put in t 4 3,y =11. The coordinate
which transforms on hexadecimal id
In the memory, there are the follguagd
address:

3B (59 on decimal)
0x00

v

0 1 2 3 4 5 6 7 8 9 10 11 12 | 13 | 14 | 15
16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 28 | 29 | 30 | 31
32 | 33 | 34 | 35 | 36 | 37 | 38 | 39 | 40 | 41 | 42 | 43 | 44 | 45 | 46 | 47
48 | 49 | 50 | 51 | 52 | 53 | 54 | 55 | 56 | 57 | 58 59 60 | 61 | 62 | 63
64 | 65 | 66 | 67 | 68 | 69 | 70 | 71 | 72 | 73 | 74 | 75 76 | 77 | 78 | 79
80 | 81 | 82 | 83 | 84 |8 | 8 | 87 | 8 |89 | 90 | 91 92 | 93 | 94 | 95
96 | 97 | 98 | 99 | 100 | 101 | 102 | 103 | 104 | 105 | 106 | 107 | 108 | 109 | 110 | 111

112 | 113 | 114 | 115 | 116 | 117 | 118 | 119 | 120 | 121 | 122 | 123 | 124 | 125 | 126 | 127

~N (o o b W N e O

fig.1
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Column 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Line

3,11

N o oIS 1w N e 1O

11 12 | 13 | 14 | 15
Line

38,00

N (o (o (b w [N e O

Internal character gene

es an ASCII code called 0x20;
encoded 0x41 is represented by the value 0x21 in

The internal character
For example: the letter A
the T6963C (see table belowW
This means that to send an AS
0x20.

Il character, we have to subtract its code, the value
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Timetable data or command Writing / Reading

These timetables must be generated for each access to the LCD.
They are realized and described in detail especially in the Assembler sub-program.

Switching characteristics (2)

Bus Timing

Leps

=

Dome DT

(WRITE)

DL DF

(READ)

Each timetable generation will .

esponding sub-program.
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2212 LCD display management

Before each data (or command) movement (write or read) between the display and
the control processor, we must ensure that the LCD is ready to execute the function.
Thus it's necessary to start by testing the status bits of its status register: STAO and
STAL.

The flowchart is given as the following:

BUSY Function

4
STATUS Reading

2.2.1.3 Display instructions

The display instructions are gifi T (e below.

The flowcharts below d ¥ of command instruction writing which needs

0, 1 or 2 bytes.

The following flowcharts def detail the mode of command and data reading and

writing.

Page 22/ 80
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TaO63C Instruction Set

Commands Description FExecute
DT | D6 | D& | D4 | W3 | D2 | I | D Timae
Pointer Set 1] 1] 1 1] 1] N2 | N1 | MO Stntus
0 0 | Cursir Pomiter Set check
0 1 0| Oifset Repister Set
| 0 f Adldicus Painter Sel
Contral Word 0 1 0 1] i o] N1 | Mo -:I%I:”
Set Commands 0 0§ Text Home Address Sei
0 I Tesl Ares Sol
1 U ) Graphic Home Address Set
1 I Caraphic Arca Set
Mude Set 1 il ] i O | N2 | N1 | ND .I‘fr:w
1] s ROM Mode
| Ol RAM Mode
i) 0 0§ "OR" Mode
0 (1] | "EXOIR' Mode
0 I | TAND"
| 0 i r capabiliivh -
Display Modes 1 il 1] 1 N3 N1 | N1 -I‘Er:“_
|_l
1
0
I
[1]
1
hlink (0T
Islink (In _
Cursor Pattern 1 1} 1 1] ] : Mo, of lines for cursor +1 -I'I?r:“
Select Line cursor
CRFSOT
8 Ime cursor (block cursor) _
Data Aiito 1 1 -Ii.;r:u-
Read'Write Data Auto Write Set
Data Auto Read Sci
Auto resel (Address poanter aulo-
meremented) for continuows rd/wr
Data Read Write 1 1
Address Pomnter upldown
Addresa Ponter unchanged
Address Pointer up
Address Pomter down
1] Dats Wrile
| Dt Remd
Sereen Peckine 1 1 1 1] i 1] I il Read Displaved Data Slatus
Soreen Copy 1 I 1 0 | 0 1] 0 | Copics 1 line of displaved data whose Status
(Nt 3) sididress is andicuted by the Address check
Pointer 1o Graphic RAM arca
Bit Set/esct 1 1 1 1 N3 N1 | N MO} N2-Ni indicates the bit in the printed Status
address check
0 Bar Reselt
1 Bt Sei
0 0 0§ Bit D {LSE)
A 0 | Bt 1
| |
| | | Bt 7 (M5B}
Doje;
l. = DONT CARE
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2 bytes Command
N

Status Read |17

Data Write D] (LSB)

L

Status Read

Drata Wirite D2 (MSH)

!

Status Read

Command Wiite

1 byte Command

Status Read -——

STAO=17?
&

STAL=172

Data Write D1 (LSB)

0 byte Command

N

Status Read

i‘i

Command Write
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Detailed flowcharts of the main sub-programs

Sub-program « BUSY »

Sub-program
“BUSY”

\ 4
init_acces = 1110111
fs=0 cd=ce=wr=rd=1
in regctrlaff

rddc = 11101010
fs=0
cd=1ce=0wr

TAO and STA1
of the STATUS
register

STAO and STA=1

\ 4
init_acces = 11101111
fs=0 cd=ce=wr=rd=1
in regctrlaff

Return
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Sub-programs Reading/Writing

Sub-program Sub-program Sub-program
Wnte command Wnte data Fead data
Wr_CoInm wr_data rd data
¥ ¥ ¥
busv busy busy
¥ hJ ¥

init_aceess=11101111

fe={ ecd=ea=wr=rd=1

init aceass=11101111

fs={l cd=ce=wr=1d=1

h

Put the command on the

init aceess=11101111
fe=0 ecd=ce=wr=rd=1

in the ragctrlaff

¥
rdd =11100010
fo=ll cd=ce=wr=ad=1

data bus display it the ragetslaff
¥ ¥
init_apcess=11101111 delay
fi=0 cd=ce=wr=rd=1 s=wr=rd=
in the ragetrlaff gctrlaff v
Eeadthe data onthe data
¥

bus display

delav =
¥ h J l

init access=11101111

fr={] ed=co=wr=rd=1

init aceass=11101111

fe={0 ecd=eo=wr=rd=1

init sceass=11101111

fr=il ed=co=wr=rd=1

in tha ragetrlaff in tha repetrlaff in the ragetrlaff
L l L
Return Return Return
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2214 Main flowchart

You have the following functions with their comments.

Functi ons Comment s
void init_aff() Paraneters TH, TA, CH
GA Mode initialization
void |l cd_cls() Clear the screen
void I cd_write_conmand(unsi gned char commande) Conmand writing
void I cd_write_data(unsi gned char data) Data writing

Definition of a
voi d | cd_got oxy(unsi gned char px, unsigned char py) |character or a pixe
position; px and py
are the | ower and
upper data.

void | cd_out_str(char *texte) Sending a string by
the *texte variable

Important :

To use their functions as well as the
conpil er, we nmust configure the eid210
To do this: Go to the configuration
to the * linker * click * add * tab,
file and at |ast click open.

splay with C/ C + +
er.

k GN\UC/ C+ +, then go
sel ect the "EIDOO5 Lib.o"
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Start

\ 4
Initialize the Icd

Initialize the string start
position

\ 4
Send a character

Is it the last
character ?

yes

auto-increment
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2.2.2C Program
/~k~k****************************************************
* PRACTI CAL WORKS ON EI D005 BOARD *
R R S I Sk S kR Rk kR I I I I I R R I O
* Wite a C program *
* whi ch realize the display *
* of a string. *
* the maxi num si ze of string is: 128 characters *
EE IR S Sk b S S Rk kR S I I I R S I
* File Name: ElIDOO5_TP2.c *
* IR R Ik I S I S o S *

******************************************************/

/1 I nclusion of definition files

#i ncl ude "ei d005. h"
#i ncl ude <stdi o. h>
#i ncl ude <string. h>
#i ncl ude <mat h. h>

//*********************

/1 DECLARATI ONS

//*********************

unsi gned char Texte []= { "EI DO05000 : DI SPLAY.

REAL TI ME CLOCK$"};

/1 Spaces in the text can avoid cut

mai n()

int i ; Phar act er counter variable

init_aff(); Display initialization

lcd_cls(); Clear the screen

| cd_got oxy(0x10, 00); Definition of the string start position
/1 Character nunber cgs | oop

for (i=0; Texte [i]!= 0x24;
character "$"

++) /1 End the counter by detecting the

{

lcd wite data((unsigned char) (Texte[i]-0x20)); // Send a character
[ cd_wite_command(0xQ0); /1 Send the command of address incrementing
}

}

/1 End of the program
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EX.3: READING A MATRIX KEYBOARD ON

POLLING MODE

3.1 Topic

key-matrix (4x4) keyboard management.
Purposes :

Be able to use the utilities stored in the library, allowing the 16-

Subject g
Specifications: Write a program in C i VAR B\ hich realizes the reading
of each pressed key fro \

mode.
This reading will starje

y-matrix keyboard on polling

¥ the activation of a pressed key.

PC Micro-Computer us
68332 Micro-Controlle
Keyboard-Display-Real
Network connection cable 3
AC/AC 8V Power Supply, 1 A,

wother Board, Ref: EID 210 001
board: EIDO05001

32 cable, Ref. : EGD 000 003
ef. : EGD000001,

Necessary Document :

DMS Keyboard-Display-Real Time Clock board document: EIDO0500
Application Notes for the T6963C LCD Graphics Controller Chip (TOSHIBA)
T6963c DOT MATRIX LCD CONTROL LSI (TOSHIBA)

Time : 3 hours
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3.2 Analysisand solution
3.2.1 Keyboard brief description

3211 4x4 Keyboard representation fig.1
Cl[4 :1]
S G—
L[4 :1] KEYBOARD
>
1 2 3 c | 4
O OO0 OO0 OO0 O
4 5 6 D L3
O O
7
O O
A
O O
v
C4
The 4 lines of keyboard the EPLD output for EIDO05
management.

Each EPLD out

3.2.1.2 General principle of 16-key-matrix keyboard reading

When the outputs controlling the 4 lines are at 1 logic level, the 4 bits
corresponding to 4 columns are set at 1 no matter what number of pressed
keys is.

The reading principle by the polling method is to fix line Lj at 0, and to set the
other three lines (scanning lines) at 1; then to set the column Ci number at O
(scanning columns).

The LjxCi intersection give the corresponding character.

It only remains to encode the character to give the wanted binary or
hexadecimal value.
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3.2.1.3 Pressed key reading on polling mode

To do this reading, we must :

a)
b)
c)
d)
€)
f)
9)

Scan the line form “i” line to “0” line

Read the columns

Check whether a column is at O (at least 1 key pressed)
Determine the column value

Extract the key value

Display the key value on the computer screen.

Check all the keys.

3.2.1.4 Main flowchart

The keyboard is encoded by a 4x4 matrix in hexadg

shown below.

Column value

C1

0oC

]}

OE

OF

The lines and colum - ed in the eid005.h file of the EIDO05 board.
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The corresponding portion is below.

I* keyboard */
union reg_clavier

{

struct
{
unsigned char ligne:4;
unsigned char colonne:4;
} matrice;
unsi gned char val eur;
1
#define touche status.r_bit.bO
#define clavier (*(union reg_clavier *) (eid005+5))

« i» line is defined by the variable :

» clavier.matrice.ligne =i ; (0 =<
The columns are read through the
» clavier.matrice.colonne.

Important :

To use the Keyboard-Display with t we nust, in the eid210
software nmenu, go into the confi g s en into the GNU C C++ nenu.
Then go into the *linker* tab, , select the « EIDOO5 Lib.o »
file and finish by clicking *op¢
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Start

v

Set all the lines
at0

\ 4
Linen®iatO

l<
l

Column
guartet # OxoOF
?

yes
(column # Ox0F)

Extract the column
value

A 4
Extract the key value

A

No (column = OxOF

Display the
on the PC

All the 16 no

A 4

keys are
tested ?

End
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3.2.2 C Program

/******************************************************

* PRACTI CAL WORKS ON THE EI D005 BOARD *

EE R R R I S I R R I R I I I I I I I R R R R R R I I I R R R I I I R R R I

* Wite a programin C and in Assenbl er *

* which realizes the reading of every pressed key from *

* the 16-key-nmatrix (4x4)keyboard on polling node. *
R R IR R I I I R R IR R I I R R I I I I R R R R I I I I I R R R I I I I R R O R I I

* FI LE NAME: ElI DOO5_TP3.c *

* IR R Ik I S I I I O *

******************************************************/

/1 I nclusion of definition files

#i ncl ude "ei d005. h"

//::::::::::::::::::::::::::::
/1 MAI N FUNCTI ON
//::::::::::::::::::::::::::::
main ()

{

short Touche[4][4] = { Ox0A, 0x00, OxOB
0x07, 0x08, 0x0Z

short V, Val eur Touche;
int tnp ;
int i, j, k;

/1 Preparation for the display ¢
Bl i zati on

| cen
pof the string start position

init_aff(); I
lcd_cls(): Il
| cd_got oxy(0x30, 00) ;

/1 Keyboard line scan
vari abl e
/1 clavier.matrice.ligne, quartets : 1110, 1101, 1011, 0111

gi ving successively the value to the

printf ("\N--------mmmii o \n");
printf ("TEST ALL THE KEYS\n");
printf ("-----------“------------- \n\n");

i =0;

do

{j++

printf ("Press a key\n");

/1 Key is pressed ?
/1 Li ne scanni ng
while ((clavier.nmatrice.colonne & 0xOF) == 0x0F) /1 Wait for the

pressed key

for (i =0; i<4; i++)

{
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clavier.matrice.ligne = ~(1 << i); [// Al the colums
/1 are set at 1 except the
first colum

tnp =i}
if (touche == 1) break; /[l key =1 ==>
/] at least one key is

pressed

for (k = 0 ; k<10000 ; k++); /1 Del ay

}

}
/* Extract the colum val ue

clavier.matrice.colonne = columm elenent (4 bits)
of the belonging structure

the keyboard variable in the union reg_clavier
Then extract the pressed key val ue given by

the colum val ue

This value is given by the variable:
clavier.mtrice. col onne & OxF

*/

switch((~(clavier.mtrice.colonne)) & O0xO0F)

case 1 : Val eur Touche= Touche [tnp /1 Col um val ue
case 2 : Val eur Touche= Touche [t np] /1 Col um val ue
case 4 : Val eur Touche= Touche [t np] /1 Col um val ue
case 8 : Val eur Touche= Touche [tny /1 Col um val ue

}

/1 Display the pressed key val ue oj

printf ("The pressed key is: % ;

i f(Val eur Touche < 0x0A) N Conversion : statistics

el se
V = Val eur Touche+0x1
lcd wite_data(V);

lcd wite_command(0xCO

Exa --> ASCI| Conversion : letters
Character sending to LCD
Increnment for the next character position

whi | e (touche) /1 Wait for the key rel eased
for (k = 0 ; k<10000 ; k++); [// Delay

}

/1 Al'l keys are tested?

while (j<16);

}
/1 End of the program

AN
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3.2.3 Assembler Program

KRR Sk bk b R R Rk kS S o I SRR R b S b o S I S R

* PRACTI CAL WORKS ON THE EI D005 BOARD *

ER I S S S S S S S I S S S I O O S S S I I R S

* Wite a programin C and in Assenbl er *

* whi ch realizes the reading of every pressed key from *

* the 16-key-matrix (4x4)keyboard on polling node. *
R S S S S S S I S O S I I R O S I I I O S I S O S I S O

* FI LE NAME: EI DOO5_TP3. src *

* EIE IR I O I O *

KRRk S b kb S R R Rk Ik O R R R S R o R R

** The conmand or data to be witten are firstly stored in DO

** The read data is stored in DO

*x The character x, y position is placed respectively in DO and D1
** The string start address is placed in A0

LR I R I I R I R I R I R R I R R R R I R I

* Di splay control register bits
* ctrlaff : bO=rd
* bl=wr
* b2=ce
* b3=cd
* b4=fs
*

khkkhkkhkhkhkhkhhhkhhkhhkhhhkhkhkhkrdkkhrkk rkdrxk*x*x% 4 *kkkk*k

* I nclusion of the file defining t
* of the EI D200

i ncl ude EI D210. def
section var

* Definition of he keyboard physical addresses

ei d005 equ avi er _afficheur_rtc Board basic address
ctrlaff equ Di splay control register : control bus
dbaf f equ Dat a di spl ay bus
st at us equ ei dO0O5+6 Board status register
reg ctrl equ ei dO05+7 * Board control register
reg _clavier equ El D0O05+5
* Di spl ay paranmeter definition table
TabDef dc. b $00, $04, $42 * GH
dc. b $10, $00, $43 * GA
dc. b $00, $00, $40 * TH
dc. b $10, $00, $41 * TA
ModSet equ  $80 * OR Graph or Text
Poi nt eur equ  $24 * Command poi nter
Di spMod equ  $94 * Text and/or G aphic Display
Aut ol nc equ  $CO * Auto increnent pixel or character
Pile equ  $802000 * Context protection address

init_acces equ $EF * To access the data bus lcd with fs =0
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wWr C

conmmand

rdc

conmand ( St at us)

wr d equ $E1  * cd=0, ce=0, =0, rd=1, fs=0 1110 0001 wite data
rdd equ $E2 * cd=0, ce=0, =1, rd=0, fs=0 1110 0010 read data
Textel dc.b '"EID---------- 005 $
Text e2 dc.b '?2!'$
Text e3 dc.b 'END $4
** Keyboard key val ue table
Col onne0 dc. b $0C, $0D, $0E, $0F
Col onnel dc. b $03, $06, $09, $0B
Col onne2 dc.b $02, $05, $08, $00
Col onne3 dc. b $01, $04, $07, $0A

* %

khkkkhkkhkhkkhkhhkhkhkhkhkhkhkhkrkkhrkk rkkx*x*x

*

EEE R I R I R I S R O I R O

* Envoi Textel : x=0, y=0

khkkkhkkhkhkhkhhkkhkhhkhhhkhkhkrkhkkrx*x%

*

* Keyboard readi ng

test _clav
bsr Touch
bsr Val _Touch * The key value is in DO
cnp. b #$0A, DO * Hexa --> ASCI| Conversion
bcc supl0 * see character generator T6963C :
add. b #$10, DO * add $10 if code< $0A
bra envoi *
supl0 add. b #$17, DO * otherwi se add $17

envoi bsr wr _data

equ $E9 * cd=1, ce=0, =0, rd=1, fs=0 1110 1001 wite

wr
equ $EA * cd=1, ce=0, w=1, rd=0, fs=0 1110 1010 read
wr
wr

Keyboard key di splay coordinates table
dc. b $1A $3A $5A $7A
dc.b $18, $38, $58, $78
dc.b $16, $36, $56, $76
dc.b $14, $34, $54, $74

section code

MAI N PROGRAM *

tialization
screen

bsr init_aff *
bsr lcd cls

nove. b e TH: line O colum 1
clr.b
bsr

nove. |

bsr
*kkkhkkkkhhkkkhkhkkkhkkhhkhkkhhkkx
Definition of keyboard keys display start

nove. | #15, D7
clr.b D1
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nove. b #3$C0, DO
bsr W _comm
dbeq D7,test_clav

* Texte2 : x=7, y=0

nove. b #$70, DO * LSByte TH: line 7 colum O
clr.b D1 * MSByte TH

bsr | cd_got oxy

move. | #Text e2, A0

bsr | cd _out _str

* Texte3d : x=7, y=d

nove. b #$7d, DO * LSByte TH: line 7 colum 13
clr.b D1 * MSByte TH

bsr | cd_got oxy

nove. | #Text e3, AO

bsr | cd _out _str

JWP MONI TEUR *

khkkkhkkhkhkhkhhhkhhkhkhkhkhkrkhrkk rkkdx*x*

* END COF MAI N PROGRAM *

R I R I I I O R I R O

khkkkhkkhkhkkhkhhhkhkhhkhkhkhkrkkhrkk rkkx*x*x

* THE SUB- PROGRAM  *

khkkkhkkhkhkhkhhkhkhkhhkhkhkhkkrkkhrkk rkkx*x*x

*x SUB- PROGRAMS DI SPLAY MANA

KRRk Sk S Rk S S O SRR o R I

* k% Busy * k%
khkkkkhkhkkkhkkkkkxk

busy nove.b #i
nmove. b #r
bsr del a¥y
nove. b dbaf f, * Data bus reading
and. b #03, D4 * |solate STO STAl (Status)
cnp. b #03, D4 * |f lcd not ready
bne busy * wai t
nove. b #init_acces,ctrlaff
rts
* kK wcomm @ Witing Conmand | ocated in DO ***

KRR S b R R R Rk Sk kS SRR S S R R O O

W _conm
bsr busy
nove. b #init_acces,ctrlaff * fs = 0; cd, ce, w et rd =1
nmove. b DO, dbaf f * Put the command on the data bus
nmove. b #wrc, ctrlaff * CGenerate a witing command pul se
bsr del ay
nove. b #init_acces,ctrlaff
rts

* ok wdata : Witing data |located in DO ***
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Rk S S R Rk kb S O S R R O R R R S O R

wr _data
bsr busy
nove. b #init_acces,ctrlaff * fs = 0; cd, ce, w et rd =1
nmove. b DO, dbaf f * Put the data on the data bus
nove. b #wrd, ctrlaff * CGenerate a witing data pulse
*
bsr del ay
nove. b #init_acces,ctrlaff
rts
*oxk rddata : Reading data located in DO ***

R Sk R Ik kS S S S I SRR R Sk R I

rd data
bsr busy
nove. b #init_acces,ctrlaff * fs = 0; cd, ce, w et rd =1
nmove. b #rdd, ctrl af f * CGenerate a witing data pulse
*
bsr del ay
nove. b dbaf f, DO * and put it in DO
nove. b #init_acces,ctrlaff
rts
* ok init_aff : Display initialization/Zsa

EE R I R I R I I I R I R R R I R O R

init_aff

* |nit Text start address zone

clr.b DO

bsr wr _data *

bsr wr _data * 2

nmove. b #%$40, DO ) TH

bsr wr_conm %

nove. b #3$1Q o = characters / |ine nunber
bsr e :

clr.b DO Byte TA=0

bsr wr

nove. b #3$41, . Witing command TA
bsr W _co Witing TA

* |nit Graphic start address zone

clr.b DO

bsr w _data * LSByte GH = 00
nmove. b #04, DO * MSByte GH = 00

bsr w_data * Witing GH

nove. b #$42, DO * Witing command TH
bsr W _comm

nove. b #$10, DO * LSByte GA = $10 characters / |ine nunber
bsr wr _data

clr.b DO * MSByte GA =0

bsr wr _data

nove. b #$43, DO * Witing command TA
bsr wr_comm * Witing command TH

*  Modes Definition
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nmove. b #Di spMbd, DO * Getting Graphic AND/ OR Text node
bsr W _comm
nove. b #ModSet , DO
bsr wr_conmm * Getting Graphic OR Text node
rts
*oxk lcd gotoxy : Init character position * Xk

Rk Sk S S Rk Ik S S S S S R R S R I O

| cd_got oxy
bsr w _data * Wite the data LSByte content in DO
nove. b D1, DO * MSByte in DO
bsr w_data * Wite the data MSByte content in DO
nmove. b #Poi nteur, D0 * Pointer control code in DO
bsr wr_conmm * Wite the pointer conmand in DO
rts

* ok lcd cls : Clear the screen ***

R S Ik b S Rk S R S S I I Ik I I I

lcd cls
clr.b DO * 00,00 Add D1
clr.b D1
bsr | cd_gotoxy * Position'% aracter
nove. w #2048, D3 * Screen meno )
clr.b DO

suite bsr w_data
nove. b #Autolnc, DO * Auto i ode in DO
bsr wr_conmm * | ncrene Aracter pointer
nmove. b #0, DO
sub. w #1, D3
bne suite * t he screen
rts

* ok lcd_out_str : String

khkkkhkhkkhkhkhkhkhkkhkhkkhkrkkhkhkkh**x% Rk R O

** Attention: we nus ¥ 20 value to character ASCI| code

I cd _out _str

nmove. b (AO X Poi nter a character
cnp. b # $ Is this the end of string?(detection of
beq fin End if the character is '$
sub. b #$20, DO Because of the ASCI|I code, see the
i nstruction
bsr wr _data
nmove. b #Aut ol nc, DO
bsr W _comm
bra lcd_out _str
fin rts
* % % del ay * % %
kkhkhkkhkhkkhkhkkhkkhkhkdhkkrkhkhkkhkhkkkkx
del ay nove. b #$10, D4
bcl sub. b #1, D4
bne bcl
rts
t enpo nove. | #$4000, D5
templ sub. | #1, D5
bne templ

'$)

Page 41/ 80




G
didalab K eyboard-Display Board Practical Works

khkkkhkhkkhkhkhhhkhhkhhhhhhhkhhhkhkrdkhrkd rhddhkdrk*x*x%

* Sub program keyboard Managemnent *
khkkkhhhkkhkkhhkkkhhhhkkhhdxkddhdkddxddhxrdhxxddxrx*hxx**x%

** Detecti on of a key pressed on polling node **
*x keyboard register test : reg_clavier *x
EE IR S I Sk S bk S 2 S R S I R R Rk Sk I kI R R I I S
Touch
nove. b #$EF, D1 * Line 3
nove. w #3, D2 * N° line
col i nove.b D1, reg_cl avi er * Pointer the colum
nmove. b reg_cl avier, DO * Read the line
nove. | #$4000, D4
bsr t empo
and. b #$0F, DO
cnp. b #$0F, DO * this colum ?
beq bal ayer * y this col um
bsr Lacher * ey is rel eased
rts
bal ayer
rol.b #1, D1 *
sub. w #1, D2 *
bge col i
bra Touch
Lacher easi ng the key
nove. b reg_clavier, D3
bsr t empo
and. b #$0F, D3 it e the col um quart et
cnp. b #$0F, D3 isn't rel eased?
bne Lacher ad again these colums if the key is
al ways pressed
rts If not, return.
*x Cal cul ate the essed key *x

khkkkhkhkkhkhkkhkkhkhkkhkhkkh*x*x ER Rk b Sk S R

Val _Touch
and. | #$F, D2 * |solate the line n°
move. | #Col onne0, A0 * Pointer on the 0 colum
cnp. b #$0E, DO * Is it the 0 colum ?
beq Val _Col onneO * |f so, go reading the val ue
nove. | #Col onnel, A0 * Pointer on the 1 colum
cnp. b #$0D, DO * s it the 1 colum ?
beq Val _Col onnel * |f so, go reading the val ue
move. | #Col onne2, AO * Pointer on the 2 colum
cnp. b #$0B, DO *Is it the 2 colum ?
beq Val _Col onne2 * |f so, go reading the val ue
move. | #Col onne3, A0 * Pointer on the 3 colum
bra Val _Col onne3 * |f so, go reading the val ue
** Di spl ay position managenent  **

R I R R I R R R I I I R O S R O

Val _Col onne0
nove. b $10( A0, D2), DO * Key Position
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clr.b
bsr
nove. b
rts

Val _Col onnel
nove. b
clr.b
bsr
nove. b
rts

Val _Col onne2
nove. b
clr.b
bsr
nove. b
rts

Val _Col onne3
nove. b
clr.b
bsr
nove. b
rts

End

D1
| cd_got oxy
0( A0, D2), DO

$10( A0, D2), DO
D1

| cd_got oxy

0( A0, D2), DO

$10( A0, D2), DO
D1

| cd_got oxy

0( A0, D2), DO

$10( A0, D2), DO
D1

| cd_got oxy
0( A0, D2), DO

* Key Position

* Key Position
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EX.4: KEY ACTIVATION DETECTION AND

READING ON POLLING MODE

4.1 Topic

Purposes : key-matrix (4x4) keyboard management.

Be able to use the utilities stored in the library, allowing the 16-

Subject

Specifications: Write a program in C a
of each pressed key frozass
mode.
This reading will be : the polling mode.

2r which realizes the reading
-matrix keyboard on polling

® 95 or latter,

PC Micro-Computer u .
other Board, Ref: EID 210 001

68332 Micro-Controller
Keyboard-Display-Real Tir board: EIDO05001

Network connection cable and 232 cable, Ref. : EGD 000 003
AC/AC 8V Power Supply, 1 A, Ref. : EGD000001,

Necessary Document :

DMS Keyboard-Display-Real Time Clock board document: EIDO0500
Application Notes for the T6963C LCD Graphics Controller Chip (TOSHIBA)
T6963c DOT MATRIX LCD CONTROL LSI (TOSHIBA)

Time : 3 hours
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4.2 Analysisand solution
4.2.1 Keyboard brief description

4211 4x4 Keyboard representation fig.1
Cl[4 :1]
S G—
L[4 :1] KEYBOARD
>
1 2 3 c | 4
O OO0 OO0 OO0 O
4 5 6 D L3
O O
7
O O
A
O O
v
C4
The 4 lines of keyboard the EPLD output for EIDO05
management.

Each EPLD out

4.2.1.2 General principle of 16-key-matrix keyboard reading

When the outputs controlling the 4 lines are at 1 logic level, the 4 bits
corresponding to 4 columns are set at 1 no matter what number of pressed
keys is.

The reading principle by the polling method is to fix line Lj at 0, and to set the
other three lines (scanning lines) at 1; then to set the column Ci number at O
(scanning columns).

The LjxCi intersection give the corresponding character.

It only remains to encode the character to give the wanted binary or
hexadecimal value.
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4.2.1.3 Pressed key activation detection

This detection is done through the ETAT_CLAVIER (0 bit) bit of the EIDOO5 board

STATUS register.
This STATUS_CLAVIER bit is set at 1 once one key is pressed.

The « t ouche » variable is defined in the eid005.h file like this:

#defi ne touche status.r_bit. b0
4.2.1.4 Main flowchart

The keyboard is encoded by a 4x4 matrix in hexadecigaalas shown below.

Column value

The lines and columiiis 0 in the eid005.h file of the EIDO05 board.
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The corresponding portion is below.

I* keyboard */
union reg_clavier

{

struct
{
unsigned char ligne:4;
unsigned char colonne:4;
} matrice;
unsi gned char val eur;
1
#define touche status.r_bit.bO
#define clavier (*(union reg_clavier *) (eid005+5))

« i» line is defined by the variable :

» clavier.matrice.ligne =i ; (0 =<
The columns are read through the
» clavier.matrice.colonne.

I mportant:

To use the Keyboard-Display with t we nust, in the eid210
software nmenu, go into the confi g s en into the GNU C C++ nenu.
Then go into the *linker* tab, , select the « EIDOO5 Lib.o »
file and finish by clicking *op¢
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Start

v

Set all the lines
at0

° [T A

iatO

A

no (« touche » = 0)

Key is
pressed?

yes (« touche » =1

Extract the column
value

A 4

\ 4

All the 16 no

keys are
tested ?

End
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4.2.2 C Program

/******************************************************

* PRACTI CAL WORKS ON THE EI D005 BOARD *

ER I S S S S S S S I S S S I O O S S S I I R S

* Wite a C program which realizes *

* the reading of a key pressed on the 16-key-matrix *

* (4x4) keyboard on polling node by detecting a key activation.*
R S S S S S S I S O S I I R O S I I I O S I S O S I S O

* FI LE NAME: EI DOO5_TP4. c *

* EIE IR I O I O *

******************************************************/

/1 I nclusion of definition files

#i ncl ude "ei d210. h"
#i ncl ude "ei d005. h"

//::::::::::::::::::::::::::::
/1 MAI N FUNCTI ON
//::::::::::::::::::::::::::::
main ()

{
short Touche[4][4] = { O0x0A, 0x00,
0x07, 0x08, O

short N, V, Val eur Touche;
int tnp ;
int i, j, k;

/1l Preparation for the dispg
init_aff();

lcd cls();
| cd_got oxy(0x30, 00);

itialization
e Sscreen
ion of the string start position

/1 Keyboard |ine scang
vari abl e
/1 clavier.mtrice.ligne, the quartets : 1110, 1101, 1011, 0111

th giving successively the value to the

printf ("\n------------------------- \n");
printf ("TEST ALL THE KEYS\n");
printf ("------------ieaaa o \n\n");
i =0;
do
{j++;
printf ("Press on a key\n");
/1 Key is pressed?
/1 Li ne scanni ngwhil e (!touche)
while ((clavier.matrice.col onne & 0xOF) == 0x0F) /1 Wait for the
pressed key
{

for (i = 0; i<4; i++)

{
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clavier.matrice.ligne = ~(1 << i); // Al the colums are set
at 1 except the first colum
tnp = i;
if (touche == 1) break; Il key =
key is pressed
for (k = 0 ; k<10000 ; k++); /'l del ay
}
}
[* Extract the columm val ue

clavier.matrice. colonne = colum elenment (4 bits)
of the belonging structure
the keyboard variable in the union reg_clavier
Then extract the pressed key val ue given by
the col um val ue.
This value is given by the variable:
clavier.mtrice. col onne & OxF

*/

switch((~(clavier.mtrice.colonne)) & OxO0F )

case 1 : Val eur Touche= Touche [tnp][3];
case 2 : Val eur Touche= Touche [tnp][2];
case 4 : Val eur Touche= Touche [tnp][1];
case 8 : Val eur Touche= Touche [t np]
}
/1 Di splay the pressed key val ue on
printf ("The pressed key is:%\n\n", Va );

/1 Display the pressed key val ue oj
i f(Val eur Touche < 0x0A) // hexa Pnver si on
N= Val eur Touche+0x10;
el se

N= Val eur Touche+0x17; Il hg Conversion :
lcd wite data(N); Il BANENdi ng to LCD
lcd wite command(0xCg Y

whi | e (touche) /1 Wait for the key
for (k = 0 ; k<10000

}

/1 Al'l keys are tested?
while (j<16);

/1 Col um
/1 Col um
/1 Col um
/ / Col um

statistics

letters

val ue
val ue
val ue
val ue

1 ==> at | east one

ADNPE
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4.2.3Assembler Program

KRR Sk bk b R R Rk kS S o I SRR R b S b o S I S R

* PRACTI CAL WORKS ON THE EI D005 BOARD *

ER I S S S S S S S I S S S I O O S S S I I R S

* Wite a programin C and in Assenbl er *

* whi ch realizes the reading of every pressed key from *

* the 16-key-matrix (4x4)keyboard on polling node. *
R S S S S S b I I O S I I I O S I I I O S

* FI LE NAME: EI DOO5_TP3. src *

* EIE IR I O I O *

KRRk S b kb S R R Rk Ik O R R R S R o R R

** The conmand or data to be witten are firstly stored in DO

** The read data is stored in DO

*x The character x, y position is placed respectively in DO and D1
** The string start address is placed in A0

LR I R I I R I R I R I R R I R R R R I R I

Di splay control register bits
ctrlaff : bO=rd
bl=wr

b2=ce

b3=cd

b4=fs

khkkhkkhkhkhkhkhhhkhhkhhkhhhkhkhkhkrdkkhrkk rkdrxk*x*x% 4 *kkkk*k

EE I T R T

* I nclusion of the file defining t
* of the EI D200

i ncl ude EI D210. def

section var

* Definition of he keyboard physical addresses

ei d005 equ avi er _afficheur_rtc Board basic address
ctrlaff equ Di splay control register : control bus
dbaf f equ Dat a di spl ay bus
st at us equ ei dO0O5+6 Board status register
reg ctrl equ ei dO05+7 * Board control register
reg _clavier equ El D0O05+5
* Di spl ay paranmeter definition table
TabDef dc. b $00, $04, $42 * GH
dc. b $10, $00, $43 * GA
dc. b $00, $00, $40 * TH
dc. b $10, $00, $41 * TA
ModSet equ  $80 * OR Graph or Text
Poi nt eur equ  $24 * Command poi nter
Di spMod equ  $94 * Text and/or G aphic Display
Aut ol nc equ  $CO * Auto increnent pixel or character
Pile equ  $802000 * Context protection address

init_acces equ $EF * To access the data bus lcd with fs =0
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W C equ S$E9 * cd=1l, ce=0, w=0, rd=1, fs=0 1110 1001 wite
comand

rdc equ $EA * cd=1, ce=0, w=1, rd=0, fs=0 1110 1010 read
conmand ( St at us)

wr d equ $E1  * cd=0, ce=0, wr=0, rd=1, fs=0 1110 0001 wite data
rdd equ $E2 * cd=0, ce=0, w=1, rd=0, fs=0 1110 0010 read data
Textel dc.b '"EID---------- 005 $

Text e2 dc.b '?2!'$

Text e3 dc.b 'END $4

** Keyboard key val ue table

Col onne0 dc. b $0C, $0D, $0E, $0F

Col onnel dc. b $03, $06, $09, $0B

Col onne2 dc. b $02, $05, $08, $00

Col onne3 dc. b $01, $04, $07, $0A

* %

* k *

*

* % %

* Envoi Textel : x=0,

Keyboard key di splay coordinates table
dc. b $1A $3A $5A $7A
dc.b $18, $38, $58, $78
dc.b $16, $36, $56, $76
dc.b $14, $34, $54, $74

section code

KRR S I S I R R

MAI N PROGRAM *

EE R I R I I I R I R I O

bsr init_aff : itialization
bsr lcd cls ‘ e screen

nove. b e TH: line 0, colum 1
clr.b Byte TH

bsr

nove. |

bsr

Rk b O S S SRk Ok kS O o S S R SRR S O

*

Definition of keyboard keys display start

nove. | #15, D7
clr.b D1

* Keyboard readi ng

test clav
bsr Touch
bsr Val _Touch * The key value is in DO
cnp. b #$0A, DO * Hexa --> ASCI| Conversion
bcc supl0 * see character generator T6963C :
add. b #$10, DO * add $10 if code< $0A
bra envoi *
supl0 add. b #$17, DO * otherw se add $17
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envoi bsr wr _data
nove. b #$C0, DO
bsr W _comm
dbeq D7,test_cl av
* Texte2 : x=7, y=0
nove. b #$70, DO * LSByte TH: line 7 colum 0
clr.b D1 * MSByte TH
bsr | cd_got oxy
nove. | #Texte2, AO
bsr lcd _out _str
* Texte3 : x=7, y=d
nove. b #$7d, DO * LSByte TH : line 7 colum 13
clr.b D1 * MSByte TH
bsr | cd_got oxy
move. | #Text e3, A0
bsr | cd _out _str
* oo —————————=—== -_—-———=C
JMP MONI TEUR *
*::::::::::::::::: ) —_ -
R R R I I I O b b I b b I O
* END OF MAIN PROGRAM *
khkkkhhkkkhkhhkkkhhhkkhkhhkxkhdhxkkhhxkrdkxk,**%x
khkkkkhhkkkhkkhhkkkhhhkkhhxkrdkxkk hxkrk kx**%
* THE SUB- PROGRAM  *
EE R R I b R I I I I b S S I b I I O
* SUB- PROGRAMS DI SPLAY
khkkkkhhkkkhkkhhkkkhhkkkhkhhkkkhhxkk k*x*%% kkkkkkkkkk %k
* % % Busy * % %
kkhkkkkhkkhkkkkhkhkxkhkkhk*x
busy nove.b #i ni
nove. b #rdc, c
bsr del ay
nmove. b dbaf f, D4 * Data bus reading
and. b #03, D4 * | solate STO STAl (Status)
cnp. b #03, D4 * |f lcd not ready
bne busy * wai t
nove. b #init_acces,ctrlaff
rts
* kK wr comm Witing Command | ocated in DO ***
EE R R I R I I I I b S S R I I R I b b S R I I I S
wWr_conm
bsr busy
nove. b #init_acces,ctrlaff * fs = 0; cd, ce, w et rd =1
nove. b DO, dbaf f * Put the command on the data bus
nove. b #wrc,ctrlaff * CGenerate a witing command pul se
bsr del ay
nove. b #init_acces,ctrlaff
rts
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*oxk wdata : Witing data |located in DO ***

R I I I I I I I R I S I I R I R I R R I R S R R R

wr _data
bsr busy
nove. b #init_acces,ctrlaff * fs = 0; cd, ce, w et rd =1
nove. b DO, dbaf f * Put the data on the data bus
nmove. b #wrd, ctrl aff * CGenerate a witing data pul se
*
bsr del ay
nove. b #init_acces,ctrlaff
rts
* kK rddata : Reading data located in DO ***

R Sk S R Rk Ik kS S S O R SRRk R Sk b

rd_data
bsr busy
nove. b #init_acces,ctrlaff ce, w et rd =1
nmove. b #rdd, ctrl af f aiting data pul se
bsr del ay
nmove. b dbaf f, DO and put it in DO
nove. b #init_acces,ctrlaff
rts

*oxk init_aff : Display initializati

KRR S b S R O O S S SRR R S b o

init_aff

* Init Text start address zone

bsr wr

clr.b DO

bsr wr _data ) :

bsr wr_data n% TH = 00

nove. b . g comand TH
V/aay ng TH

nmove. b Byte TA = $10 characters / |ine nunber

bsr wr

clr.b DO MSByte TA = 0

bsr

nove. b #$41, DO * Witing command TA

bsr wr_conmm * Witing TA

* |nit Graphic start address zone

clr.b DO

bsr w _data * LSByte GH = 00
nove. b #04, DO * MSByte GH = 00

bsr w _data * Witing GH

nove. b #$42, DO * Witing command TH
bsr Wr_comm

nove. b #$10, DO * LSByte GA = $10 characters / |ine nunber
bsr w _data

clr.b DO * MSByte GA = 0

bsr wr _data

nove. b #$43, DO * Witing command TA
bsr wr_conmm * Witing command TH
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*  NMbdes Definition

nmove. b #Di spMbd, DO * Getting Graphic AND/ OR Text node
bsr Wr_comm
nmove. b #ModSet , DO
bsr W _comm * Getting Graphic OR Text node
rts
* kK Il cd_gotoxy : Init character position * kK

EIEE I I R I R I I I R I R R I R I R I R I R O

| cd_got oxy
bsr w_data * Wite the data LSByte content in DO
nmove. b D1, DO * MSByte in DO
bsr w _data * Wite the data MSByte content in DO
nove. b #Poi nteur, DO * Pointer control code in DO
bsr wr_conmm * Wite the pointer conmand in DO
rts

* ok k lcd cls : Clear the screen ***

EE R I I I I I R I I I O I R I R R R O

lcd cls
clr.b DO * 00, 00 Addg
clr.b D1
bsr | cd _gotoxy * Positio irst character
nove. w #2048, D3 * es nunber
clr.b DO

suite bsr wr _data
nove. b #Aut ol nc, DO * ode in DO
bsr W _comm * e character pointer
nove. b #0, DO
sub. w #1, D3
bne suite e to clear the screen
rts

* ok | cd _out _str * ok x

khkkkhkhkkhkhkkhkkhkhkkhkrkkh*x*x Rk b kS R R O

** Attention: we nust s the $ 20 value to character ASCI| code

lcd_out_str

nmove. b (A0) +, DO * Pointer a character
cnp. b # %', D0 * |s this the end of string?(detection of
beq fin * BEnd if the character is '$
sub. b #$20, DO * Because of the ASCI|I code, see the
i nstruction
bsr wr _data
nmove. b #Aut ol nc, DO
bsr Wr_comm
bra lcd_out _str
fin rts
* ok ok del ay * % K
kkhkhkkhkhkkhkhkkhkkhkhkdhkkrkhkhkkhkhkkkkkx
del ay nove. b #$10, D4
bcl sub. b #1, D4
bne bcl
rts

'$)
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t enpo nove. | #$4000, D5
tenmpl sub. | #1, D5

bne templ

rts

EEE I R I R R O I R I I I R I R R O R R O

* Sub program keyboard Managemnent *
R R S Ik I S Sk S I kI S I I I

** Detecti on of a key pressed on polling node **

** Keyboard regi ster test: reg clavier *x
EIE R IR R I I R S S I R I I R R S R R I R R R R I I I I R R R S I I R R R R I I I I I

Touch

nove. b #$EF, D1 * Line 3
nove. w #3, D2 * N° line
col i nove.b D1, reg _cl avier * Pointer the colum
nmove. b reg_cl avier, DO * Read the line
nove. | #$4000, D4
bsr t emrpo
and. b #$0F, DO
cnp. b #$0F, DO Ke s colum ?
beq bal ayer No or this colum
bsr Lacher Go e key is rel eased
rts
bal ayer
rol.b #1, D1
sub. w #1, D2
bge col i
bra Touch
Lacher for releasing the key
nmove. b reg_cl avi
bsr t empo
and. b I sol ate the columm quart et
cnp. b Key isn't rel eased?
bne Read again these columms if the key is
al ways pressed
rts If not, return.
*x Cal cul ate the value 0 he pressed key *x

R I S R Rk Sk b S O S I R R S R R O R

Val _Touch
and. | #$F, D2 * |solate the line n°
move. | #Col onne0, A0 * Pointer on the 0 colum
cnp. b #$0E, DO * Is it the 0 colum ?
beq Val _Col onneO * |f so, go reading the val ue
nove. | #Col onnel, A0 * Pointer on the 1 colum
cnp. b #3$0D, DO *Is it the 1 colum ?
beq Val _Col onnel * |f so, go reading the val ue
move. | #Col onne2, AO * Pointer on the 2 colum
cnp. b #$0B, DO * s it the 2 colum ?
beq Val _Col onne2 * |f so, go reading the val ue
nove. | #Col onne3, A0 * Pointer on the 3 colum
bra Val _Col onne3 * |f so, go reading the val ue
*x Di spl ay position managenent  **
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R S Rk S Sk S Rk Sk S b S o R R

Val _Col onne0

nove. b $10( A0, D2), DO * Key Position
clr.b D1

bsr | cd_got oxy

nove. b 0( A0, D2), DO

rts

Val _Col onnel

nove. b $10( A0, D2), DO * Key Position
clr.b D1

bsr | cd_got oxy

nmove. b 0( A0, D2), DO

rts

Val _Col onne2

nove. b $10( A0, D2), DO * Key Position
clr.b D1

bsr | cd_got oxy

nmove. b 0( A0, D2), DO

rts

Val _Col onne3

nove. b $10( A0, D2), DO
clr.b D1

bsr | cd_got oxy
nove. b 0( A0, D2), DO

rts

end
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EX.5: LINES, CIRCLES AND CURVES
DRAWING ON THE LCD

5.1 Topic
Be able to use the utilities stored in the library, allowing the
straight and the circle drawing on the LCD screen.
Purposes :
Subject
Specifications: Write a C program that y brtical, horizontal and
oblique straights, and g

Network connection cal . cable, Ref. : EGD 000 003

AC/AC 8V Power Suppl : EGD000001,
essary Document :

DMS Keyboard-Display-Real Time Clock board document: EIDO0500
Application Notes for the T6963C LCD Graphics Controller Chip (TOSHIBA)
T6963c DOT MATRIX LCD CONTROL LSI (TOSHIBA)

Time : 4 hours
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5.2 Analysisand solution
5.2.1 Display description on graphic mode

Attention:

Because of the regulation in the manufacturer's documentation, the x and y variables
represent respectively the ordinate (vertical) and the abscissa (horizontal). The point
“x =0,y =0"is at the left top of the LCD, while the point “x =63,y = 127" is at the
right bottom of the LCD.

The T6963C controller has an 8 kB memory.

Graphic Mode

The LCD on graphic mode contains 64 lines an g Ler line.
There are: 128x64 = 8192 points which are frg )

r = reste(remain) is the remi pf Nu divided by 8.
In a byte, a pixel is identified by its number coded on 3 bits.
» The least significant bit is turned on at the right of the byte on the line; so
this is the 7" pixel in byte and the number is 7.
» The most significant bit is turned on at the left of the byte on the line; so
this is the 15t pixel in byte and the number is 0.

The point number to turnonis np =7-r.

Pixel n°7 Pixel n°0
np=0 np=7
B7 B6 B5 B4 B3 B2 Bl BO
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Example fig.1

The pixel is located in: x =18,y =91
The point number is Nu = 18x128 + 91 = 2395 ; Nu / 8 = 299,375
Adr =299 = 0x012B
r=Nu-299*8 =4

np=7-4=3
This is the GH (Graphic Home Address) parameter bytes:
GH Address lower = 0x2B GH Address upper = 0x01 + 0x04.

The GH Address lower, GH Address upper and np parameters are calculated
every time once pixel should be turned on or off.

POINT GRAPHIC POSITION IN THE PLAN ON GRAPHIC MODE

Column
Line N P I

120

126
127

14

15

16

17

18

19

20

21

22,

23

24

25

26

27|

28

29

30

31

32

62

63

fig.1
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5.2.2 Main program

We have the function void Tracer_Pixel (int x, int y, unsigned char Pen) to draw
the curves by developing your own algorithm or the following function with their
comments to achieve the same result.

The 0xF8 and OxFO commands can turn on or turn off the number np pixel.
This gives the definition of the variable “Pen”:
Pen = OxF8 + np =» ignition of number np pixel.

Pen = OxFO + np =» extinction of number np pixel.

Functi on Conmrent

void init_aff() Initialization of
parameters : TH, TA
GH, GA, Mde ...

void | cd_cls() the screen

voi d I cd_write_conmand(unsi gned char conmande) ite a command

void I cd_write_data(unsi gned char data) te a data

void | cd_clear TXT() the text screen

void | cd_cl ear _G aph() the graphic
screen
Set the position of a

voi d | cd_got oxy(unsi gned char px, u character or pixel ;

char py) px and py are the
| ower and upper data.
Remark: for a pixel
we nust add 0x04 to
py.

void | cd_out_str(char *texte) Send a string pointed
by the variable *text*

void Tracer Pixel (int x, int char Pen) Pen = OxF8 =» turn on
t he pi xel
Pen = OxFO = turn off
t he pi xel

void Tracer LH ( insi gned char N, M N : coordinates of

unsi gned char P, unsi unsi gned char Pen |the starting point

) P, Q : coordinates of
t he endi ng point

void Tracer LV ( unsigned char M unsigned char N

unsi gned char P, unsigned char Q unsigned char Pen The sane

)

void Droite ( int x1, int y1, int x2, int y2, int The sane

Pen )
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Functi on Comment
void Cercle NPoints ( int x0, int yO, int r, x0, y0 : center
unsi gned int Pen, wunsigned int N) coordi nates

r : radius (points
nunber)

N : points nunber on
the circle

Pen = OxF8 = turn on
t he pi xel

Pen = OxFO = turn off
t he pi xel

5.2.3 Flowchart of a sinusoid drawing on an oscilloscope

Traced by points: Flowchart 1

abscissa: x ordinate: y
Traced by line segments: Flowcha
The method is the same except

coordinates of two consecuti
the two points.

firy to calculate the
the line segments connecting

Page 62/ 80



Ref: EID215041

didalab

Start

Draw 1 horizontal line
divided by 8 + 1

l

Draw 1 vertical line
divided by 16 + 1

\ 4

Draw 1 vertical line
divided by 16 + 1
i=0

l

i=i+1

Flowchart 1
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Start

Draw 1 horizontal line
divided by 8 + 1

l

Draw 1 vertical line
divided by 16 + 1

\ 4

Draw 1 vertical line
divided by 16 + 1
i=0

1
al

A 4

Calculate the absciss
points i and i+1

and plot abscissa

segmentiandi +1

i=i+1

Flowchart 2
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5.2.4 C Program

/******************************************************

* PRACTI CAL WORKS ON THE EI D005 BOARD *
kkkkhkkhkhkkhkkkhkkhkhkhkhkhkkhkkhkhkkhkhkhkhkhkkhkhkkhkhkhkhkhkkkkhkhkkhkhkhkhkhkkkhkkhkikikikhkkkkk*k*%

* Wite a C programthat will realize the vertical

* hori zontal and oblique straights, and circles *
RS R I S Sk S S R R I R R R S S S Rk Sk I S

* FI LE NAME: EI DOO5_TP5. ¢ *

* kkkkkhkkhkkikkkkkkk*% *

******************************************************/

/1 I nclusion of definition files

#i ncl ude "ei d005. h"
#i ncl ude <stdi 0. h>
#i ncl ude <string. h>
#i ncl ude <mat h. h>

//::::::::::::::::::::::::::::
/1 MAI N FUNCTI ON
//::::::::::::::::::::::::::::
mai n()

{

double pi = 3.14159265

int i, N nml, nm2, k=28; // k : ide of sin(i*pi/N)

int PB = OxF8 ; /1 begi n :

int PL = OxFO ; /1 end :

init_aff(); /1 Di sj

lcd cls(); /1 Cl g s

Tab_Sin_Cos (); /1 i ne calculation on 360 ° by 1 °

/1 | e draw ng

/******************** R I R I R I S I I R I I I R R R O O

* k k%

* Example: Draw a re e at the edge of the display, of these
di agonal s, *

* and of the two axes of horizontal and vertical symretry *

EE R R I R R I I S R I R I I R S I R I R I R I S R I R S R I R R O

***/

Tracer _LV(O, 0, 63, 0, PB)
Tracer _LV(O0, 127, 63, 127, PB);
Tracer LH(O, 0,0, 127, PB);
Tracer LH(63, 0, 63, 127, PB);

Droite(0,0,63,127, PB)
Droite(63,0,0, 127, PB)
Cercl e_NPoi nts(32, 63, 28, PB, 60);

del ay (500000);
I cd_cl ear_Graph(); /1 Clear the graph

Rect angl e( 10, 20, 40, 60, PB) ;
Triangl e( 15, 25, 55, 50, 25, 100, PB);
del ay (500000);
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I cd_clear_Gaph();

/1 Draw a sinusoid by the PO NTS nmethod on an oscill oscope with the
function
/1 void Tracer_Pixel (int x, int y, unsigned char Pen)

for (i=0; i<64; i +=8) /1 8 grid horizontal |ines
Tracer LH(i,0,i, 127, PB)
Tracer _LH(63, 0, 63, 127, PB)

for (i=0; i<127; i +=16) /1 8 grid vertical lines
Tracer LV(O0,i,63,i, PB)
Tracer LV(0, 127, 63, 127, PB)

for(i=0; i<126; i++)

{

N = 40;

m. = k*sin(i*(pi/N));

Tracer _Pi xel (32-n1,i, PB); /1 Trace by PO NTS
}

del ay (500000);
I cd_cl ear_Graph(); /1 Cear the

/1l Draw a sinusoid by the PO NTS net hod ga oscope with the
function
/1 void Droite ( int x1, int y1, int nt Pen )
for (i=0; i<64; i +=8)
Tracer LH(i,0,i, 127, PB)
Tracer LH(63, 0, 63, 127, PB)
for (i=0; i<127; i +=16)
Tracer _LV(O,i,63,i, PB)
Tracer _LV(0, 127, 63, 127, PB

¥izontal |ines

d vertical |ines

for(i=0; i<126; i++)
{
mL = k*sin(i*(|
nm2 =k*sin((i+1
Droite(32-nl ,

}

/1 End of the program
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EX.6: ACLOCK DRAWING ON THEGRAPHIC

SCREEN
6.1 Topic
_ Be able to use the utilities stored in the library, allowing the
Purposes : 128x64 pixels graphic LCD display management.

Subject

Specifications: ock drawing and time,

68332 Micro-Controlle -
Keyboard-Display-Rea W< board: EIDO05001

Network connection cable g P32 cable, Ref. : EGD 000 003
AC/AC 8V Power Supply, 1 A .- EGD000001,

Necessary Document :

DMS Keyboard-Display-Real Time Clock board document: EIDO0500
Application Notes for the T6963C LCD Graphics Controller Chip (TOSHIBA)
T6963c DOT MATRIX LCD CONTROL LSI (TOSHIBA)

Time : 4 hours
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6.2 Analysisand solution
6.2.1Clock geometric definition

12 marks representing 12 hours are drawn on a circle with R radius.

Each mark is actually made of a square whose center is the circle with R
radius and whose side is equal to 4 pixels.

The second circle is the same as hour’s. Its radius is R’ and the points are
squares with their 2 pixels side, centered on the circle.

For the LCD management, we must r = refer to EX 5.
6.2.1.1 Circuit representation

The DS14285 circuit programmer model is described }

SECONDS

14 BYTES SECONDS ALARM

13 oD MINUTES

14 0E MINUTES ALARM

HOURS

HOURS ALARM

DAY OF THE WEEK

DAY OF THE MONTH

MONTH

YEAR

REGISTER A

REGISTER B

REGISTER C

127 7F REGISTER D

fig.1

The 0-13 Addresses define the location of the various programming or reading circuit
registers.
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6.2.1.2 RTC DS14285 circuit management

In this practical works, only two circuit registers (A and B controller) are

programmed.

DE14285/ D8 14287

CONTROL REGISTERS
The DS14285/DS14287 has four control registers which are accessible at all times, even during the

update cycle.

REGISTER A

MSB LSB
BIT 7 BIT & BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT O
LIIP DV2 DV DV RS3 L RS RS0

When the ULP bit is a 1. the
b occur for at least 244 us.
55 when the UTP bit is 0. The

UIP - The Update In Progress (ULP) bit is a status flag that can |
update transfer will soon occur. When UIP is a 0, the v
The time, calendar, and alarm information in RAM is 14
LITP bit is read-only and is not atfected by RESET . Writin® in Register B to a 1 inhibits any
update transfer and clears the ULP status bit.

roff and to reset the countdown chain.
scillator on and allow the RTC to keep
lown chain in reset. The next update
and D2,

DVO, DV, DV2 - These 3 bits are used to turn the d

A pattern of 010 is the only combination of bits thats
time. A pattern of 11X will enable the oscillat
will occur at 300 ms after a pattern of 010 is g

R53, RS2, R51, RS0 - These four rate-se
disable the divider output. The tap selectc

and/or a periodic interrupt. The user

ct one of the |3 taps on the 135-stage divider or
d to generate an output square wave (SQW pin)

following:

[. Enable the interrupt wi
2. Enable the SOQW outpy
3. Enable both at the sam
Enable neither.

o ratel or

ool

Table 2 lists the periodic interrup and the square wave frequencies that can be chosen with the RS

bits. These 4 read/write bits are not affected by RESET .
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D&E14285/ D5 14287

REGISTER B

MSB LSB
BIT 7 BIT & BIT 3 BIT 4 BIT 3 BIT 2 BIT 1 BITO
SET PIE AlE LIE SOWE DM 24/12 DSE

SET - When the SET bit is a 0, the update transfer functions normally by advancing the counts once per
second. When the SET bit is written to a |, any update transfer is inhibited and the program can initialize
the time and calendar bytes without an update occurring in the midst of initializing. Read cycles can be
executed in a similar manner. SET is a read/write bit that is not modified by RESET or internal functions
of the DS14285/DS 14287,

PIE - The periodic interrupt enable PI1E bit is a read’write bit which allows the Periodic Interrupt Flag
iPF) bit in Register C to drive the RQ pin low. When the PIE bit is set to 1, periodic interrupts are
senerated by driving the ﬁ pin low at a rate specified by the R53-RS0 bits of Register A. A 0 in the
PIE bit blocks the IRQ output from being driven by a periodic interrupt, but the Periodic Flag (PF) bit is
still set at the periodic rate. PIE is not modified by any internal DS14285/DS 14287 functions, but is
cleared to 0 on RESET .

AIE - The Alarm Interrupt Enable (ATE) bit is a read/writ [ toa |, permits the Alarm
Flag {AF) bit in register C to assert IRQ. An alarm intg econd that the 3 time bytes
equal the 3 alarm bytes including a “don’t care™ alarm c% ’ AL When the ALE bit is
set to 0, the AF bit does not initiate the 1RQ signal gs clears AIE to 0. The internal

fimctions of the DS14285/D514287 do not affect the £

UIE - The Update Ended Interrupt Enable (LITE) bit i:

hat enables the Update End Flag (UF)
bit in Register C to assert 1RQ. The RESET pin '

bit poing high clears to ULE bit.

SQWE - When the Square Wave Enable
set by the rate-selection bits RS3 through

. a square wave signal at the frequency
ton a SOW pin. When the SQWE bit is set to

0, the SOQW pin is held low: the state of 5 by the RESET pin. SQWE is a read/write bit.

DM - The Data Mode (DM bit i
format. The DM bit is set b

time and calendar information is in binary or BCD
propriate format and can be read as required. This bit is
not modified by internal

specifies Binary Coded De

7 A one in DM signifies binary data while a 0 in DM

2412 - The 24/12 control hit es

a 0 indicates the 12-hour mode. This

12 format of the hours byte. A | indicates the 24-hour mode and

is read/write and is not affected by internal functions of’ RESET .

DSE - The Daylight Savings Enable (DSE) bit is a read /write bit which enables two special updates when
DSE is set to 1. On the first Sunday in April the time increments from 1:39:39 AM to 3:00:00 AM. On
the last Sunday in October when the time first reaches 1:39:39 AM it changes to 1:00:00 AM. These
special updates do not occur when the DSE bit is a 0. This bit is not affected by internal functions or

RESET .

Page 70/ 80



Ref: EID215041

6.2.2Main program

The program is to enter the time, date, month and year in progress, then to

check successively the data entry.

Then we must at first format the data in order to set the RTC circuit with the
time, to allow it to count time and then display the information on the LCD

screen.

Finally, we must read the RTC and display the data on the LCD every second.
The second circle is cleared at the beginning of every minute.

6.2.3Flowchart

We have the function void Tracer_Pixel (int x, int y,
the curves by developing your own algorithm or follo

comments to achieve the same result.

The 0xF8 and OxFO commands can turn on or
This gives the definition of the variable “Pen”:
Pen = OxF8 + np
Pen = OxFO + np

Functi on

goed char Pen) to draw

pnumber np pixel.
bn of number np pixel.

Commrent

void init_aff() Initialization of
parameters : TH, TA
GH, GA, Mdde ...
void | cd_cls() Cl ear the screen
void |l cd_wite_command(unsig Wite a command
voi d I cd_write_data(unsi gng Wite a data
void | cd_cl ear TXT() Clear the text screen
void | cd_cl ear _Graph Cl ear the graphic
screen
Set the position of a
void | cd_got oxy(unsi gnet=- u nsi gned character or pixel
char py) px and py are the
| ower and upper data.
Remark: for every
pi xel , we nust add
0x04 to py.
void | cd_out_str(char *texte) Send a string pointed
by the variable *text*
void Tracer Pixel (int x, int y, unsigned char Pen) Pen = OxF8 = turn on
t he pi xel
Pen = OxFO =» turn off
t he pi xel
void Tracer _LH ( unsigned char M unsigned char N, M N : coordi nates of
unsi gned char P, unsigned char Q unsigned char Pen |the starting point
) P, Q : coordinates of
t he endi ng point
void Tracer LV ( unsigned char M unsigned char N,
unsi gned char P, unsigned char Q unsigned char Pen The sane

)
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Functi on Coment

void Droite ( int x1, int y1, int x2, int y2, int The sane

Pen )

double Cercle H( int x0, int yO, int r, int Pen,

int h);

void Cercle S ( int x0, int yO, int r, int Pen,

int sec);

void Effacer_Cercle_ S ( int x0, int yO, int r, int

Pen, int sec);

void witebyte(unsigned char adr, unsigned char adr represents the

dat); regi ster address in
t he RTC.

unsi gned char readbyte(unsi gned char adr) The sane
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didalab

Start

Variables declaration

l

Enter the time

'

Time formatting and
display on the PC screen

!

Enter the date

'

Date formatting and
display on the PC scre

l

€ RTC date

l

Draw a time circle (clock)

l

Authorize the RTC to

count

A
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R

Read the time, date and
the year

Format the time

Display the time

Format the date

Display the date

l

Format the year

Display

e second on
e circle

Clear second
circle

A 4

Page 74/ 80




" ]
Ref: EID215041 dic

6.2.4 C Program

/**************************************************** * % %

* PRACTI CAL WORKS ON THE EI D005 BOARD *
EIE IR R I S R R R R I I I I R R S Ik R R R R I I I R R R O I I I I R R I I I I
* A clock drawing with the time, the date *
* and the year displaying on the LCD *
* *

KRR Sk R R Rk Ik bk O S R SRR S b o S I R R kO O
* FI LE NAME: EI DOO5_TP6. c *
* *khkkkhkkkkkkkhkkkkx *

*********************************************************/

#i ncl ude "ei d005. h"
#i ncl ude <stdi o. h>
#i ncl ude <string. h>
#i ncl ude <mat h. h>

/******************************/

/* d obal variables */

/******************************/

/*
doubl e Cos[60], Sin[60]; // 60 points
unsigned char X, Y, np; [/ X, Y: a
= [ 64 128]

enting the second

ion in the plan [ x vy ]
[l np: the X Iine
double pi = 3.14159265
doubl e deuxpi = 6.28318530

/1 K = Correction factor bet On separating 2 points in Xx
and in vy;

K = 1.4872 ;
*/

/********************* * kK

/* Used Function

/*******************

int PL = OxFO ; End==> d ear
int PB = OxF8 ; Begi n ==> Trace
mai n()

/******************************/

/* DECLARATI ON OF VARI ABLES*/
/~k~k****************************/
char depart, x ;

int R hr, m, sc, u, |, k;
int jour, date, mpis, an

int ahr, amm, asc ;

char * Jour ;

//char * Jour[7];

char * Miis ;

unsi gned char stop ;

/1 I nput for updating the RTC
unsi gned char Annee[4] = { 0x2, 0x0, 0x0, O0x0 } ; /1 Display the year
unsi gned char DMVA [7]; /1 Enter Date_Month_year
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unsi gned char Date_Mi s[5] ; /1 Display the date and the nmonth
unsi gned char Heure[6] ; /1 Enter and display the tine
unsi gned char Heure_ Al arne[ 3] ; /1 Enter

unsi gned char tnp;

char * Jours[7] = {"Mnday", "Tuesday", "Wednesday", "Thursday", "Friday",
"Sat urday", "Sunday"};

char *_Mis[12]= {"Jan.", "Feb.", "Mar.", "Apr.", "May.", "Jun.", "Jul."
"Aug.", "Sep.", "Cct.", "Nov.", "Dec."};

/******************************/

/******************************/

/* */
[* MAI N PROGRAM */
[* */

/******************************/

/******************************/

/1 cal cul ate sine cosine 60 points: seconds

Tab_Sin_Cos (); /1 To display hours and second
/1 Display initialization

init_aff();
lcd_cls();

/**************************************

/* Enter the time or start reading*/
/************************************ X

/* Type :
hh = hours then Entg
mm = nminutes then E
ss = seconds then En
*/
printf(" Type : h or others to start \n");
scanf ("%", &depart
if (depart == "'h")
{ printf(" Ent er hhmss\ n");
for (u =0; u < 6;
{
scanf (" %", &) ;
if (x !'= 0x08)
{ if ( u <0)
u = 0;
Heure[u] = x & OxOF
printf(" \t\t % \n", (x & OxO0F));
printf (" There still remain %d
statistic(s)\n", 5-u);
}
el se
{ u-=2; /1l To erase codes of Back Space and
Ent er
printf ("\'n RECTIFICATION '\ n");
}
}
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/************************************************/

/* Format hhmss : Tabl e Heure[] */

/************************************************/

Heure[ 0] = 10*Heure[ O] + Heure[1l] ; // Hour
Heure[ 1] = 10*Heure[2] + Heure[3] ;// Mnute
Heure[ 2] = 10*Heure[4] + Heure[5] ; // Second
/1 Check the tine entry
printf (" % h %d m % s\t\n", Heure[O0], Heure[l], Heure[2]);

/******************************/

/* Enter the date */

/******************************/

/* Type :
j = day then Enter,
dd = date then Enter,
mm = nonth then Enter and
aa = year then Enter.
*/
printf (" Enter the date : jddmma \n'

for (u =0; u < 7; u+t+)

{
scanf ("%", &) ;
if (x !'= 0x08)
{ if ( u <0)
u = 0;
DVA[u] =
printf("
printf ("

));
%d statistic(s)\n", 6-u);

}
el se
{ u - D erase codes of Back Space and
Ent er
prin
}
}
/******************** ******************/
/* Fortamat jddmm : Al ] */

/************************ *******************/

DVA [1] = 10*DMVA [1] + DWA [2]; /| Date
DVA [2] = 10*DMVA [3] + DMA [4]; /1 Month
DVA [3] = 10*DMVA [5] + DMA [6]; /'l Year

/1 Check the date entry

printf (" % % % 20% \n",Jours [DMA[O]-1],DVA[1], _Mois [DMA [2]-
1], DVA [3]);

/************************************************/

/* RTC circuit program DS14285 */

/************************************************/

/l--- Set the RTC control register bit 0 at 1: access to RTC
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ctrl _rtc =1 ;
[ A and B registers program

witebyte (REGB, 0x82); // B Register = 1000 0010

/1 Update authorization

/1 without increnenting counters (sec, nm h).
witebyte (REGA, 0x20); // A Register = 0010 0000 :

[[-------- Load the tine

witebyte (0, Heure[2]);
witebyte (2, Heure[1]);
writebyte (4, Heure[0]);

[*eeeaea - The al arm programmi ng

witebyte (1, Heure Alarnme [0]);
witebyte (3, Heure_Alarnme [1]);
witebyte (5 Heure Alarnme [2]);
*/

[ The date progranm ng

witebyte (6, DVA [0]); /1 DAY :

writebyte (7, DVA [1]) ; /1 Date in tha

witebyte (8, DVA [2]); /1 Month g

writebyte (9, DVA [3]) ; /'l Year

}

[]--ee--- Aut hori zation to start tha

printf (" El D005 RTC in progre to stop \n");

/******************************

[* CLOCK DWARI NG */

/***************************

[f--ee--- Draw hour garclll GEEERNAY - -----------

for (u=0; u <60; u
Cercle_H (32,63, 28,

/ Clock darw ng
/ Draw the rectangl e around cl ock
[]------- RTC Start: increnenting counters (sec, nm h)

writebyte (REGB, 06);

/************************************************/

/* RTC readi ng and data di spl ayi ng */

/************************************************/

do
{
do
tnp = readbyt e( REGA) ;
while ( tnp & 0x80); /1 Wait for UP
[]----- Ti me reading

sc = readbyte(0);
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m = readbyte(2);
hr = readbyte(4);
[]----- Day, date, nonth and year reading
jour = readbyte(6);
date = readbyte(7);
noi s = readbyte(8);
an = readbyte(9);
[]----- Formatting and Hour, mnute, second display
Heure[0]= hr / 10 ;
Heure[ 1] = hr % 10 ;
Heur e[ 2] = Ox0a ; /1 shifted ASCI|I code of the Display
Heure[3]= m / 10 ;
Heure[ 4] = m% 10 ;
Heur e[ 5] = Ox0a ; /1 the same
Heure[ 6] = sc / 10 ;
Heure[ 7] = sc % 10 ;

| cd_got oxy(0x55, 0x0) ;
| cd_out _Tab(Heure, 5);

[]----- Formatting and day di spl ay

| cd_got oxy(0x25, 0x0);
I cd_out _str(Jours[jour-1]);

[]----- Formatting and date an

Date_ Mdis[O

= date / 10 ;
Date_Mi s[1] =

date % 10 ;

— —

/1 1f the nonth digital

di
Date Mis[2]= 0 ;

shifted ASCI I

0x10
Dat e_Mi s[ 3] =
Dat e_Mbi s[ 4] =
| cd_got oxy(0x34, 0x0);
| cd_out _Tab(Date Mis,

2);

| cd_got oxy(0x37, 0x0) ;
l cd_out _str(_Mois[nois-1]);

[]----- Formatti ng and year display
Annee [2] = an / 10 ;
Annee [3] = an % 10 ;

| cd_got oxy(0x46, 0x0) ;
| cd_out _Tab(Annee, 4);

[]----- Readi ng and second di spl ay
if (sc == 59) /1 clear the seconds

[l Cercle_S (32,63, 28, PB, sc);

code of the Display-

Page 79/ 80




o)
didalab

Keyboard-Display Board Practical Works

for( u = 0; u<60; u++)
Ef facer _Cercle_ S (32,63, 28, PL, u);
}
el se
Cercle_S (32,63, 28, PB, sc);
}
while (1);
}
[]---- End of the main program
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