Step by Step Procedure to Start and Complete a Project
|

Step 1 - Project Name.

Read a key value and display it on Seven-Segment LED Display using R8C 24/25 micon.

Step 2 - Description.

This example will read the value of the pressed key using the keyboard interrupt function of RBC/Tiny device
and display the same on a seven-segment LED display. In the LED display, 4 digits of common anode
seven-segment LED displays are connected in multiplexed mode and the input data is given in seven

segment format using 8 port lines. Timer RA is used for refreshing the LED display at a rate of 1KHZ.

In the main loop, the control will wait for the key press and the value of the pressed key will be displayed in
the LED display.

In the Timer RA interrupt routine, the LED displays gets refreshed with a time interval of 1msec.

In the keyboard interrupt routine, the pressed key is identified and stored in a variable.
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Step 3 - Schematic Diagram.
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Step 4 - Program Flow Chart.

Main Program:
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=

v

Initialize CPU.

(Selecting proper oscillator, CPU clock etc.)

v

Initialize Keyboard.
(Initializing the port lines used for the keyboard and
enable the keyboard interrupt.)

v

Initialize Seven-Segment Display.
(Initializing the port lines used for the display and
Initialize Timer RA to generate interrupt with a time
interval of 1mSec.)

Wait for a key press.

v

Display the key value on
seven-segment display.
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Keyboard Interrupt:
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Keyboard Input Interrupt
Service Routine

y

Set next Row to 0
Read column Values

Any Column
value =0

Set KeyboardCode
Set KeyboardFlag

y

Return Interrupt
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Timer RA Interrupt(Display Refreshing):

=
Y

Get the lower 2 bits
of digit selection
variable (MuxData).
(Only 4 digits)

Y

Switch off all the
digits

Y

Send the 7-segment data
to port 2 and digit
selection data for

currently selected digit to

port 6.

Y

Increment the currently
selected digit
variable.(MuxData)

v

Increment milli second
count

CReturn from Interrupt)

FRONTLINE

www.MightyMicons.com




Step by Step Procedure to Start and Complete a Project

Step 5- Program Development using HEW and Sango.

Flow Chart - Generating source code for this example using Sango.

( Start Sango )

Select output folder.

v

Select R8C 24/25 Application Model.

v

Add "4x4 Keyboard using keyboard

interrupts" module by double clicking

the module in the module selection
window.

v

Add "4 Digit multiplexed 7-segment

display with 7-segment 1/P" module by

double clicking the module in the
module selection window.

v

Click Generate button.

v

Start HEW and create a empty
application.

v

Copy the files generated by Sango
from it's output folder to the HEW
project folder.

v

Add the assembly language program
(.a30) files and C program (.c) files to
the current project in HEW.

v

Enter your main program in the main
file of the project. In this example, add
the keyboard read routine and display
routine in the main function.

v

Build the project to get programmble
code (.mot) file.

v

Program the generated "mot" file into
flash area of the micon using “Flash
Starter" software.

v
=
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Start Sango. This will display an opening screen as shown below:

@ Sample Application Program Generator, & Organizer, Ver.1.5E - [New]
File{E) Option() HelpiH)

badae

| 2 | 7

Model Selection Module Selection Select modules

LEL¥ RBC 11413 initial setting model
11113

CLTH REC 11413 Basic

WAL Modell5.0 A 1EMHZ]

LM REC 11413 Basic

WIE Model2 7/ 10MHz]

LM RBC 11/13 Basic

WIE Madel5.00/20MHz]

LE:18 RAC 1A/1B initial setting model
1a18

LT REC 1418 Basic

WAL ModelB.0 A 1EMHEZ)

LLIH REC 1418 Basic

WL Model2 A 10MHz]

LI R 14/18 Bosic v
< >
A£ zA "4’ A£ £A 0" How selected modules
& N b aw Fliom Size[B]
Model Qutline 1 Module Outline 1 tax Ram Size[B]

— — Total Rom Size[B]
Total Ram Size[B]

ocooooao

O9®

Select R8C 24/25 Application model from model selection window. Sango will display the modules avail-
able in this model.
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@ Sample Application Program Generator & Organizer Ver.1.5E - [New](*)
File{F) Option{D) Help{H)

hadaEd

Model Selection Module Selection Select modules
HSC*”_EE WA SK 2 Frequency Measurement 2
26 Speciallf.0V/20mMHz) .
REC 24/25 Study Mods! Room Temperature Dizplay
o Light Dependent Switching
REC 1418 Application Model Fiead ADC with Pragrammble S.
RAC 14418 Study Model Sequential Sampling of ADC

4% 4 Matri= Keyboard Using Ke
4 ¥ 4 Matrix K.epboard Using Tir
REC 11413 Study Model 4 4 Matrix Keyboard - Withoul
4 Digit Multiplexed 7-Segrent ©
4 Digit Multiplexed 7-Segment C

REC 11413 Application Model

REC 24425 Application Model

v 2516 LCD Interface with & bit ™
< » £ g
A£ ZA "4’ A£ £A PJ How selected modules ]
& R b aw Flom Size(B] B5536
Model Qutline 1 Module Outline 1 Max Ram SizeB] 372
—_— —_— Total Rom S!ze[B] 492
RAC24/25 FE-APPL Tatal Ram Size[B] 160

MCL: RBC24,/25
Power Source: 5
Main clock : 20kMHz
& pplication Model

Double click the “4 x 4 Matrix Keyboard Using Keyboard Interrupts” module and this module will be
added to the select modules window as shown below:
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@ Sample Application Program Generator & Organizer Ver.1.5E - [New](*)

File{F) Option{D) Help{H)

hadaEd

RaC 1A/1B Application Model
RAC 14418 Study Model
REC 11413 Application Model
RA8C 1113 Study Model

REC 24425 Application Model

Az) Za) €9
Model Outline

R8C24/25-FE-APFL

< »

Model Selection Module Selection Select modules
HSC*”_EE WA SK 2 Flead ADC with Programmble 5. 7% 4 % 4 Matrix Kepboard Using Keybe
26 Speciall5.0V/20MHz)
RAC 24425 Studw Madel

4 Digit Multiplexed 7-Segment C
4 Digit Multiplexed 7-Segrent ©
216 LCD Interface with & bit
2% 16 LCD Interface with 4 bit

Read a Byte from RTC
‘white & Byte to RTC b
< >
Az) 24 €Y
Module Outline i

R8C24/25-FE-A05

MCL: RBC24,/25
Power Source: 5
Main clock : 20kMHz
& pplication Model

Keys and switches are wvital S
elements in any embedded
application. Most of the time, these
keys and switches are connected
through the port lines. To make thiz
interfacing easy, RBC Tinyg
contrallers come with dedicated
key input intermupt ienz. Thiz
application note explaing the ways
to connect a key matrix using
these key input intermupt ines.

< ¥
Mow zelected modules 1

b aw Flom Size(B] B5536
b aw Flam Size[B] anvz
Total Rom Size[B] 77
Total Ram Size[B] 162

% x;

To get more details like routine description, circuit diagram etc. click

1 icon near to the Module Outline

heading. This will open a PDF document, which will give you more details.

Similarly select the “4 Digit Multiplexed 7-Segment Display with Seven Segment I/P” module.
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@ Sample Application Program Generator & Organizer, Yer.1.5E - [New](*)
File{F) Option{D) Help{H)

hadaEd

Model Selection Module Selection Select modules
HSC*”_EE WA SK 2 Frequency Meazurement 2 4 % 4 Matrix Kepboard Using Keybe
26 Speciallf.0V/20mMHz) ) L . .
REC 24/25 Study Mods! Room Temperature Dizplay 4 Digit Multiplexed 7-Segment Displ
o Light Dependent Switching
REC 1418 Application Madel Fead ADC with Programmbls 5.
RAC 14418 Study Model Sequential Sampling of ADC

RAC 1113 Application Maodel
AR AR 43 4 Matri= Kepboard Uszing Tir

REC 11413 Study Model 45 4 Matrix Keyboard - Withoul

REC 24475 Applioation Madsl 4 Digit Multiplexed 7-Segrent ©

b 2516 LD Interface with & bit M
< » < ¥ < ¥
A£ zA "4’ A£ £A r" How selected modules 2
b aw Flom Size(B] B5536
Model Qutline 1 Module Outline 1 Max Ram Size[B] 3072
—_— —_— Total Rom Size[B] 1014

R8C24/25-FE-APPL R8C24/25-FE-AN9 Total Fiam Size[E] 7
MCU: REC24/25 This rodule gives at idea about
Power Source: 5 interfacing multiplexed seven
Main clack : 20MHz segrient dizplay with seven
& pplication Model zegment data input. The

interfacing can be verfied using a
4 digit counter program which
counts from H'0000 to HFFFF.

DS

Select the output folder, using the command User Option from Option(O) menu.

User Option rg|

Dutput folder Fen o Mew T houtputy

Output file zample.mat

After entering the folder, click o | button.
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Now click button to generate the code for the selected two modules.

=c=

Sango will delete the all files in the output folder before generating the code for selected modules after
getting confirmation as shown below:

Confirmation

9

_rj File exists in the output point. All Files are deleted when it is carried out just like this,May I delete all files?

Files generated by Sango are listed below with short description.

. This batch file contains the DOS commands for compiling the files
compile.bat

generated.
cmd.dat Linker command list file used by the linker.
sango.sng Sango user information file.

Main C file for the application. User has to include or add their main
flow program in this file. This file contains the CPU initialization
routines and main routine for a application. For any of the application
module this file will be generated.

R8C2425_FE_Appl_main.c

R8C2425_FE_Appl_main.h Header file for the Main C file.

sfr_r8c2425.h SFR declaration file for R8C 24/25 micons.

C file for 4 x 4 matrix keyboard using keyboard interrupts. This file
R8C2425_FE_AO05.c contains the programs for initializing keyboard interrupts and reading
the pressed key value.

R8C2425_FE_A05.h Header file for the matrix keyboard module C file.

This C file contains the initialization routine for 7-segment display,

R8C2425 FE_A09.c . .
- - display routine etc.

R8C2425_FE_AQ9.h Header file for the 7-segment display module.
ncrt0.a30 Assembly Ianguage_fll_e_ c_ontz_:uns ste_lck initialization and data
initialization routines.
. Include file for “ncrt0.a30” file. Contains the fixed vector, variable
sect30.inc

vector definitions.
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Start HEW and create a new empty project. HEW will show the empty project as shown below:

[ Example1 - High-performance Embedded Workshop
File Edit View Project Buld Debug Setup Tooks Window Help

| x|

EL=)]
- Examplel
3 Dependencies

] Fprojects | &l Termp | S navig

[Defaultt deskiop | I T

Now add the assembly language program file “ncrt0.a30” and C files “R8C2425 FE_Appl_main.c”,
“R8C2425_FE_A05.c” and “R8C2425 FE_A09.c" to current HEW project using Add Files command from

Project menu.

After adding the files generated by Sango, these files are displayed in the workspace as shown below:
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|

(] Example1 - High-performance Embedded Workshop

File Edit ‘iew Project Build Debug Setup Tooks Window Help
=l x|
ER=] ol
? & Examplel
(=142 Assembly source file
: nenf.a30
=423 C sounce file
f REC2425_FE_A0S.c
j REC2425_FE_ADB.c
: REC2425_FE_Appl_main
(=123 Dependencies
f REC2425_FE_AOSh
j REC2425_FE_A0Bh
j 1802425 FE_Appl_mainh
j sectine
: sfi_1Bc2425h

L4 | b]
& Projects | B Terp.. 4] avig..

|Defaulel desktop | oms |

Open the file “R8C2425_FE_Appl_main.c”. The function “WaitForKeyPress()” in the keyboard module
(R8C2425_FE_AO05.c) will wait for a key press and return the value of the pressed key. The function
“Display4Digits()” in the 7-segment display module (R8C2425_FE_A09.c) will display a 4 digit number on
the 7-segment display.

So, in the main loop you have to wait for a key press and then read the key value. Finally display the key

value on the display.

To do the modification, first delete the function “LEDDisplayBCDInputDemo()” in the main function, which
will show simple counter (0000 to FFFF) on the display. This function is removed from the file because we

want to display our key value on display.
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3 Example1, - High-performance Embedded Workshop - [RBC2425_FE_Appl_main.c]

< Eile  Edit Wew Project Build Debug Setup Tools Window Help E,
=l
=3 Examplel e . Z‘
=3 Examplel zz #include "sfr_r8cz4z5.h" ) fE Def?n?t?on of the RBC{Z‘},ZS SFR
z3 #inzlude "rgcz4z5 FE_Appl main.h"™ /% Definition of processing for ma:
] embly source file - T -
nert0.530 e
=3 T source file & . .
26 void NCUInitialize(void):
27
26 B R R R R R SR TP
RAC2425_FE_aAppl_main.i
23 HName imain
g ependencies
ReC2425_FE_AUSh 30| FParamsters -
ReC2425_FE_AUBh 31| Returns -
182425 FE_Appl_mainh 3z Description imain loop |
e 33 R R R R R R R R R R SR T
SH_18c2425h 3| main()
35 {
36 HCUInitialize():
37 InitializeKeyboard(): /% HERECZ4/25-FE-LOSEHE 4 E 4 Matris
38 InitializelevenSeqguwentLEDDisplav(): /% #ERECZ4/25-FE-L08EH Initialize
39 while (1)
40
41
4z //Flace your Code here
43
44 }
45
46 /% Jelect wain clock */
47 void MCUInitialize (void)
48 {
49 precd = 1: /4 Unlock CHO, CM1, OCD
50 crd = Ox0G: 4/ Start main clock, CH16 and CM17
51 cml = 0OxZ&: /¢ Main clock = no division
k¥4 ocdz = 0; /4 Change to Main clock operation
53 crlg = 1: /4 Turn off ring osc
54 prcd = 0; /4 Lock the System Clock Control Re
55 }
56
57 —
al | v Lol o

T i T > Rer242s F. [+ RC2425 F.[ - RaC2425 F.|

Ready = E| | EF| Defaultt deskiop  [Read-write 42j57 1 s

Next add the functions “WaitForKeyPress()” and “Display4Digits()” and a variable “KeyData” in the main
function and function declaration “void Display4Digits(unsigned int count);” before the main function as
shown below with red rectangle.
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(5 Example1 - High-performance Embedded Workshop - [RECZ425_FE_Appl_main.c]
o Bl e ew Prefect Buld [ebug Zelp Tods Wikdew e -8 =

— ; ;u S ETTIITENTTRTTETTEINTINTTINTENTTRSTEINTINTEISTEIOTTATTEITEATTES r E'
= 4 Essmplel =

= 23 Aryerby zouce B id dinclwde “sfr_rBoi4i5.h" /T pefimicion of the BOGCSZ4,25 SFR

N 5 finslude "eBeidlS FE Appl main k¥ J7 Defizmition of pracessing fac mal

9

[& o a30
= ©sramee He

2
RECZ4XS FE_ADG &
E Hu_#._,_ﬂ_,_h_am: 26 vioid MIUTnicdalims (vokd)s

o 7 |w:~:l'.| Tipplapdbigice jun=ign=d inc coantc) 7 |
= Dk

(W) AEC2EES FE_ASh

| RECZEX% FE_SEh

0 s FE_iaopd_reasin b

[ reer¥line

IFRLE 1]

H] PaTameETE .
35 ReLuens N
L | Desoription imain loop

38 RInG|

37 1

B I anabgned ciar R:vh:Ln.-l

25 Enicialize (1

40 InitinlizeXsybancd();: T WNRBCIA/25-FE-ROSHE 4 % 4 Hatris
41 Tnicialicefevendeoment LEDDL aplay ) ¢ J¢ FRRACIS/25-FE-LOANY Imicialime O
4z whil= (L]

43 I

49 SiFlace your Code hers

45 Knybnts = UmitFerKeyPremsa(];

46 Di=play4bigizs (Feylbata) §

so {7 Smlect mmin clock 7
51 void MUInicialize [wond)
52 1

53 pred = 13 £
59 o = Ox0E: £
g5 eml = Oxis;
56 cod = 0 £
=7 mig = 1=

. 1l
" (Devsjeets [W ey, | diig, | || RECHOS . [3 RACMEn F. | oo Recvan F [ o dooet e | o rocoazm e |
Rewy = w Dafmitl dadiog  Fasdris skl 1 -]

CHD, <Hi, O0D =1
win clock, CHLE smd CHIZ

leck = no di
ge mo Hain olock

Build the project using Build command in Build menu. The generated “.mot” by the HEW can be used to
download into the flash area of the micon using Flash Starter software.

Step 7 - Listing of the Program.

Program Listing - Main Loop.

IEEEAEAEEEEEEEEEREREREREREREREREREREREREREREEEREREEEEEEEEEEEEEEEEEEEEREEEEREY

/* */
/* System file nanme : R8C2425_FE_Study_Min.C */
/* System nane : R8C24/25 Study Model */
/* */
/* Copyright (C) 2007 Frontline Electronics */
/= Al rights reserved. */
/* */
/* Ver si on : 1.00 */
/* ROM si ze Do */
/* RAM si ze Do */
/* Contents To- */
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/* */
/* Frontline Electronics Pvt Ltd., India. */
/* www. M ght yM cons. com */

LR EEEREREREREEEEESEEEEEEEEEEEEREEEEEEEEEEEEREREREREREREREREREREREEEEEEEERY)

IEAEEEAEEEEEEEREREEERERERESEEEREEEEEEEEEEREEEEEEEREEREEREEEREEREY

/* Include file */

IEAEAEAEEEEEEERERERESEREREEEEEEEEEEEEEEEEREEEREEREERERERERERERY]

#include “sfr_r8c2425.h” /* Definition of the R8C/ 24,25 SFR for Sango */
#include “r8c2425_FE_Appl _main. h” /* Definition of processing for main */

void MCUlnitialize(void);
voi d Display4Digits(unsigned int count);

B T T I I T I I O T T T
Name D main
Parameters : -
Ret ur ns D -
Descri ption :main | oop
R R I I I T I Ty
mai n()
{
unsi gned char KeyDat a;
MCUI nitialize();
InitializeKeyboard(); Il ##R8C24/ 25- FE- AOS## 4 X 4 Matrix
/'l Keyboard Using Keyboard Interrupts
InitializeSevenSegment LEDDi spl ay(); /'l ##R8C24/ 25- FE- AO8## Initialize 1/0

/1 lines, Timer RA and variables for LED
/1 Display
whi | e(1)
{
/I Place your Code here
KeyData = Wit ForKeyPress(); // Wait and read the pressed key code
Di spl ay4Di gi t s(KeyDat a) ; /1 Display the read key value

FRONTLINE
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/*

Sel ect
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|

main clock */

void MCUl nitialize(void)

{

prcO =
cnD =
cm =
ocd2 =

1
0x08;
0x28;

/1
/1
/1
I
/1
I

Program Listing - Keyboard.

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

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

Scan a 4 X 4 Matrix Keyboard using Key

Key | nput

The col um

Cut put :

Unl ock CMWMD, CML, OCD
Start main clock, CML6 and CML7 enable
Main clock = no division

Change to Main clock operation
Turn off

Lock

ring osc

the System Clock Control Register

I nput Interrupts

Interrupts KIO to KI3 are used to scan the 4 X 4 Keyboard

lines are connected to KIO to KI3

Vari abl e

Variable -

- KeyboardFlag wll
Keyboar dCode wi ||

Keyboard Connection: -

RowO ->
Rowl ->
Row2 ->
Row3 ->
Col umoO ->
Col um1l ->
Col um2 ->
Col uim3 ->

Frontline Electronics P Ltd,

P14
P15
P16
P17
P10
P11
P12
P13

(K1 0)
(KI'1)
(KI 2)
(KI 3)

www. M ght yM cons. com

be set 1, if any key is pressed

hold the pressed keyval ue

I ndi a

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

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

#i ncl ude

voi d Set Row( char

“sfr_r8c2425. h”

t);
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char ReadCol um(void);
char Keyboar dFl ag=0;

unsi gned char Keyboar dCode=0;

/* Returns the keyboard status */

char ReadKeyboardStatus(void)

{
return(Keyboar dFl ag) ;

/* Wait for a key press and return the value of

char Wit For KeyPress(void)

{
whi | e( KeyboardFl ag == 0);
KeyboardFl ag = 0;
return(Keyboar dCode) ;

/* Returns the last pressed keycode

char ReadKeyCode(voi d)

{
KeyboardFl ag = 0;
return(KeyboardCode) ;

/* Keyboard Initialization */
void InitializeKeyboard(void)

{

pdl 7 = 1; 1
pdli_6 = 1, I
pdl 5 = 1; /1
pdl_4 = 1, I
pdl_0 = O; I
pdli_1 = O; 11
pdli_2 = 0; 11
pdl_3 = O; 11
pu02 = 1; 11
kien = 0x55; /1

11

FRONTLINE

ELECTRONICS

*/

the pressed key

P17(ROWB) |ine
P16( ROW2) i ne
P15(ROM) |ine
P14(ROM) |ine

P10( Col unmo)
P11( Col um1)
P12( Col urm2)
P13( Col um3)

Enabl e pull

Enable KIO

sel ect Falling Edge

line
l'ine
line

l'ine

as

as

as

as

to KI3

out put

out put

out put

out put

as

as

as

as

up to P10

i nput
i nput
i nput

i nput

to P13

*/

l'ines

interrupts and
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asm(“FCLR |"); /1l disable irqs before setting irq

/'l registers
kupic = 0x02; /1 Select level 2 for keyboard interrupt
asm(“FSET 17"); /1 enable interrupts

Set Row( 0x00) ;

/* Keyboard Interrupt Service routine */
voi d ProcessKey_Int(void)
{
unsi gned char a,b,c,f;
Set Row( 0x00) ;
i f((ReadCol um() != O0x0f) && KeyboardFlag == 0)
{ //any one key pressed
Keyboar dCode = O0;
for(a=0; a<4; a++)
{ /1 Row Setting
f = ~(0x01 << a);
Set Row(f);
b = ReadCol um();
for(c=0;c<4;c++)
{ /] Col  um checki ng
f = 0x01 << c;
if(( b &f) == 0)
{ /1 Key code
Keyboar dFl ag=1;
Set Row( 0x00) ;
return;
}
Keyboar dCode++;

}
Set Row( 0x00) ;

FRONTLINE
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/* Sets correct level to rows
void SetRow(char t)

{

if(t & 0x01)
{

pl1_4 = 1,
}
el se
{

pl_4 = 0;
}
if(t & 0x02)
{

p1_5 = 1,
}
el se
{

pl.5 = 0;
}
if(t & 0x04)
{

pl. 6 = 1;
}
el se
{

pl. 6 = 0;
}
if(t & 0x08)
{

pl_7 = 1,
}
el se
{

pl_7 = 0
}

FRONTLINE
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/* Read colum value */

char ReadCol um(voi d)

{
char a;
a = pl & OxOf;
return(a);

}

Program Listing - Seven Segment Display.

/B SRR EEEEEEEREREREREREREREREREREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREEEEREEEREREREY

/* Seven Segnent Display Interface - Miltiplexed Wth 7 Segnent

/ *

/* Displays a four digit counter from 0x0000 to Oxffff.

/*
/* LED Display Connection:-
/* Segments: a - P20

/* b - P21
/* c - P22
/* d - P23
/* e - P24
/* f - P25
/* g - P26
/* dp - P27

| *

/* Digit Selection:
/= 1st Digit - P60
/* 2nd Digit - P61
/= 3rd Digit - P62
/* 4th Digit - P63
| *

/* Frontline Electronics Pvt Ltd., India.

/* www. M ghtyM cons. com

/P

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

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

#include “sfr_r8c2425. h"
void InitializeTi merRA(void);
void InitializeSevenSegnment LED(voi d);

void Display4Digits(unsigned int count);

unsi gned char Di gi t Dat a[ 4] ;

FRONTLINE
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char MuxDat a;
unsi gned int Count ;
int OneSecCount ;

11 Segrment connection and determ ning data
/1
1 Dr D6 Db D4 D3 D2 D1 DO

Data bit position
/1 dp g f e d c b a - Display Segnent

/1 off off on on on on on on

Segnent status for ‘0’
/11 1 0 0 0 0 0 0 - OxcO -> Actual Data for ‘0O

const unsigned char SevenSegment Code[ 0x10] = {0xcO0, 0xf9, Oxa4, 0xb0, 0x99, 0x92, 0x82, Oxf 8,
0x80, 0x90, 0x88, 0x83, Oxc6, Oxal, 0x86, Ox8e};
const unsigned char DigitSelectionData[4] = {0x0e, 0x0d, Ox0b, 0x07};

voi d LEDDi spl ay7Segemnt | nput Demo( voi d)

{
i f(OneSecCount > 999)
{
OneSecCount = O0; /'l Clear delay counter
Di spl ay4Di gi t s( Count); /1 Display the count value
Count ++; /1 Increnment count value
}
}

/* Timer RA interrupt service routine */

void ProcessTimer_RA_Int(void)

{
MuxData &= 0xO03; /1l Get the multiplexer value (bit 0)
p6 | = O0xOf; /1 Switch off the segnents which are currently on
p2 = DigitData[ MuxData]; // Send the data to be displayed
p6 &= OxfO;
p6 | = DigitSelectionData[ MuxData];
/1 Enable the digit corresponding to the
/1l currently selected digit
MuxDat a++; /1 Increment nux data
OneSecCount ++; /1 Increment tinmer count for 1 second delay
}
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/* Initialize Timer RA to generate 1nfSec |Interrupt */

void InitializeTi merRA(void)

{
trant = 0x30; /1 timer node, clock = f2
trapre = 100; /1 div by 100
tra = 100; /1 initial value 100
asm “FCLR 17"); /1 disable irqs before setting irq registers
traic = 2; /Il Set the timer RA's interrupt priority to 2
asm(“FSET 17); /1 enable interrupts
tstart _tracr = 1; /Il Start timer RA
}

/* Initialize I/0O Lines */

void InitializeSevenSegment LEDDi spl ay(voi d)

{
pd2 = Oxff; /1l Select Port 2 as output port
pd6 = O0xOf; /1 Select port lines P60 to P63 as output |ines
p6 = 0xOf; /1l Swicth off all the digits
p2 = Oxff; // Data for Blank
MuxDat a = 0
OneSecCount = O0;
Di gitData[0] = Oxff; // Cear 1st Digit
DigitData[ 1] = Oxff; /' dear 2nd Digit
DigitData[2] = Oxff; // Cear 3rd Digit
DigitData[3] = Oxff; /' Cdear 4th Digit
InitializeTi merRA();
}

/* Display a word */
voi d Display4Digits(unsigned int count)

{

DigitData[3] = SevenSegnent Code[ (count & Oxf000) >> 12];
/]l Get the seven segnent code higher nibble and

/] store it digit data array

Di gitData[ 2] = SevenSegnent Code[(count & O0x0f00) >> 8];
/1l Get the seven segnent code |ower nibble and
/] store it digit data array

DigitData[ 1] = SevenSegment Code[ (count & O0xf0) >> 4];
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/] Cet the seven segnent code higher nibble and
/] store it digit data array

DigitData[0] = SevenSegnentCode[count & OxOf];
/1l Get the seven segnent code |ower nibble and

/] store it digit data array

Step 9 - Testing.
Make the connections as listed below:

Keyboard Connection:-

Rowl -> P14
Row2 ->P15
Row3 -> P16
Row4 -> P17

Columnl  ->P10(KIO)
Column2  ->P11 (KI1)
Column3  ->P12(KI2)

Column4  ->P13(KI3)

LED Display Connection:

7 Segment 1/P:

Segmenta ->P20
Segmentb ->P21
Segmentc ->P22
Segmentd -> P23

Segmente ->P24
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Segmentf ->P25
Segmentg ->P26
Segmentdp -> P27
Digit Selection:

1st Digit -> P60
2nd Digit -> P61
3rd Digit -> P62

4th Digit ~ -> P63

Note: Now, you can use Topview Simulator to verify this design concept.
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