Demo 5 - Read and Display RTC on LCD - Simulated IIC Bus
|

Introduction:

This demo uses 2 line by 16 characters LCD to display the RTC data. The IIC Real Time Clock
device PCF8583 is interfaced with R8C11/13 micon by two port lines with simulated IIC bus. The
port line P45 is used to generate the required clock and P37 is used for reading data and sending

command and address to the device.
Demo Hardware:

The RTC device is interfaced with the R8C 11/13 micon using two port lines. Port line P45 is
used to give clock signal to the RTC and port line P37 is used as data line. Battery backup is

provided for the RTC to protect the internal data against power failure.

The LCD is interfaced with the R8C11/13 micon in 4 bit bus format and port lines P04 to P07 are
used as data bus D4 to D7 and port lines P01, P02 and P03 are connected to RS, R/W and E
control lines of LCD.

FRONTLINE

www.MightyMicons.com




Demo 5 - Read and Display RTC on LCD - Simulated IIC Bus

Circuit Connection Using FE EADS:
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Connections:

1. Connect port line P45 to SCL line of IIC bus.
2. Connect the port line P37 to SDA line of IIC bus.
3. Connect port lines P04 to P07 to D4 to D7 line of LCD.

4. Connect port lines P01, P02 and P03 to RS, R/W and E lines of LCD.

Functional Description:

In this module, the RTC data, hour, minutes and seconds values are read from RTC and displayed
on a 2 line by 16 characters LCD.

Registers Used:

PDO - Port O Direction Register
PD3 - Port 3 Direction Register
PD4 - Port 4 Direction Register
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Port Direction Registers:

Symbal Address After reseat

o PDO DOE216 0016
I S = R = PD1 O0E31e 0016

PD3 O0ET 18 0016
HEHEH FPD4 ODE A1 0016
A I
E . . . . . . . Bit symbaol Bit name Function RV
T T T T R L o Port Pio direction bit RV
O R =T Fort Pit direction bit 0t Input mads RV
T T T T - T THN {Functions as an input port) —
[ I B By FDOi_2 Part Piz directiaon bit i :C'ulput mode R
R R s L Port Pia dirsction bit {Functions as an output part) [ R
L I B e s L Port Pid direction bit RV
[ S TR =TT Port Pis dirsction bit RW
i Lesemmssemessse—eee=PDLG Fort Pie dirsction bit RW
P ———— T Port Pit dirsction bit R

Motas:

1. The PDO register must be written to by the next instruction after setting the PRCZ2 bitin the PRCR
redister to “1" (write enablad).

2. Mothing is assignad to the PO 4 to PD3 & bits in the PO3 register.
When writing to the PD3_4 to PD3_6 bits, write “0" {input mode). When read, its contant is
indeteminate.

3. Mothing is assigned to the PD4_0to PD4 4 PD4 6 and PD4 7 bits in the PD4 register.
Whan writing to the PD4_0to PD4 4, PD4 Gand P04 7 bits, write “0" {input mode). When read,
its content is indetemminata.

Bit PD4_5 is set 1 to select port line P45 as output line. Bit PD3_7 is set 1 when sending
command and address to RTC device and set to 0 when read a data from RTC. Port lines P01 to
P07 are selected as output lines by moving H'FE data to PDO register.

Software Description:

After the reset, the controller will intialize the LCD in 4 bit interface mode and clears the LCD. In
a continuous loop, the RTC data, hour, minutes and seconds values are read from the locations
H'04, H’'03 and H'02 of RTC are displayed on LCD.

The routine “ReadDisplaylICRTC” will read the hour, minutes and seconds data from RTC and
display the same on LCD. To read a byte from RTC “ReadByteRTC” routine is used.
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The files used in this module are listed below:

Description

Initializes Clock, IIC and LCD.
Demo5.C Reads and displays the RTC on
LCD.

Main file for this module, will read

R8C1113 FE_Al4.C and display the timing data from
RTC.

Basic routines to access the IIC
bus such as Giving start bit, Stop
bit, reading a byte serially,
sending a byte serially etc.

R8C1113 FE_SimlICRoutines.C

Declarations of functions in

R8C1113 FE_SimliCRoutinesH | pac1113 FE_simiiCRoutines.c

LCD routines to initialize LCD,

R8C1113 FE_LCD_4Bit.C cursor on/off, display a message
etc.

Declarations of functions in

R8C1113_FE _LCD_4BitH R8C1113 FE_LCD_4Bit.C
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The functions in the file R8C1113 _FE_A13.C and short descriptions are listed below:

Files Description

Reads the Hour, Minutes and Seconds
from RTC and displays on LCD in the
ReadDisplayllICRTC 2nd line.

Input: None
Output : None.

Initializes the LCD in 4 bit mode, hides
the cursor and displays a message on
InitializeReadDisplaylICRTC 1st line on LCD.

Input: None
Output : None.

Reads a byte from RTC.
ReadByteRTC Input: 8 bit Address
Output : Contents of the given location.
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The functions in the file R8C1113 FE_SimlICRoutines.C and short descriptions are listed below:

Files Description

Sends the get acknowledge command
and wait until slave acknowledges. This
routine can be used to sense the
completion of a write cycle.
Input: None.

Output : None.

PollAck

Sends a byte (command or address) to
the slave IIC device serially.
Input: Data to be send.

Output : None.

SendOneBytellC

Generates a start condition for IIC bus.
StartBit Input: None.
Output : None.

Generates a stop condition for IIC bus.
StopBit Input: None.
Output : None.

Gets acknowledge from the slawe.
SlaveAck Input: None.

Output : None.

Rends a byte from the slawe IIC device
serially.
Input: Data to be send.
Output : None.

ReadOneBytellC
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The functions in the file R8C1113_FE_LCD_4Bit.C and short descriptions are listed below:

Files Description

Displays a message (16 characters) on
LCD at the given line.
Input : Line number, Message.
Output : None.

DisplayLCD

Displays a 2 digit given number at given
location on LCD.
DisplayLCD2Digit | Input: Line number, Character position
and Data to be displayed.
Output : None.

Makes cursor \isible on LCD.
CursorON Input: None.
Output : None.

Hides the cursor on LCD.
CursorOFF Input: None.
Output : None.

Initializes the I/O lines used by LCD,
LCD in 4 bit mode and clears LCD.
Input: None.

Output : None.

InitializeLCD
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Program Flow:

= D
!

Initilize LCD in 4 bit mode
and display "*** RTC
Demo ***" on 1st line of
LCD

Read hour data RTC
(Address H'04) and
display on LCD

l

Display ":" character

i

Read Minute data RTC
(Address H'03) and
display on LCD

i

Display ":" character

!

Read Seconds data RTC
(Address H'02) and
display on LCD

Execute Application:

The hour, minutes and seconds data are read from RTC device and displayed on LCD as shown
below:
“**x RTC Denp ***

12:23:50 “
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Use Topview Simulator to Verify the Design.
Open the project Demo5 in the R8C/Tiny System Simulator using Open Project option from
Project menu. The project window opens up along with the Demo5.c file. Use Build option from

Build menu to compile the project. An output window captures the compiler ouput.

Use Project -> Download Project from main menu to download the Demo5.mot file into the
simulator’s memory for simulation.

SANGO - RBC/Tiny System Simulator

wi

FROD

97
20 /% w T
21 /* Fromtline Electronics Pvt Ltd., India. s
zZz J% wuw. MightyMicons. com iy
FyBghon. B3 SRR AR AR R R TR AR AR R R R AR R R R R AR A AR R E AR A AR AR E R R AR AR AR R T AR AT AR R ERERAHARH Y
Heap.c 23
Iritschic 25 #Hinclude "sfr r8c1ll3.h" // SFR definition for 11/13 group
Inkprg.c 26
Resetprg.c 27 wvold MCUInitialize (woid)
RSC1113_FE_SimIICRoutines.c 28
REC1113_FE_Al4.c 9 void wain(void)
R8C1113_FE_LCD 4Bt.C Sl ¢
31 MCUInitialize(]:
3z InitializeReadDisplayIICRTC () /% HHRSC11/13-FE-A14## Initislize I/0 Li
33 while (1) =
34 i
35 ReadDisplavIICRTC() £* #HREC11/13-FE-Al4## Read and display
36 *
a7 i
38
SCM /* Select wain clock */ W
40 wvold MCUInitialize (void)
41 i
4z preo = 1; // Unlock CHMO, CMi, OCD
- 43 cwl = Ox03: A/ Btart wain clock. CM16 and CM17 ensble 5 b
| 0

Eﬁ,ﬂuiput

Ioad Module Converter (lmc30) for REC-Tiny,M16C-60 Series Version 4.01.01.000
Copyright {(C) 2005. Fene=sa=s Technology Corp
and Renesas Solutions Corp.. All Rights Reserved

<¢ Conwvertion Completed >»

<< Building Completed ::

S
< 1 3 -
Ready REF21134 iNo Breakpoint Set 3M;’C:1327381E|? on-Chip Low Speed/s
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Open the LCD Module settings window and do the settings to the LCD module as shown. Con-
nect Data lines D4 to D7 of the display to the port lines P04 to PO7. Connect the control lines
RS, R/W and E to P01, P02 and P03 respectively.

LCD Configuration

v Enable LCO' Maodule
Selection
L_ICL[_J TL;?TEEh : Interface Type [rata Bus ‘width Back Light
e aracters
2Lines = 16Characters ]
Al ines ¥ 16Characters f+ Parallel " BBits o 05
4lines » 20Characters ~ & 4Bt ~ On
Part Line Selection Surnrnary:
A : RS - PO_1
EFTgtral Lines: Fort lines RV - P02
R A T ES5 43210 EEM —gg_i
584 PatQ & i DES — PD:E
DEs Fatl C OO CCCoe DE&  — PO_G
DER DE? - PO_7
Part3 £ e
Part 4 € 7 0
Fixed Levels
Dlssgmiiitxall " 0 Level " 1 Level
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Open the IIC module setting window and connect the SDA line to P37 and SCL line to P45.

Connect the RTC to the bus.

lIC Bus Setting

[¥ Enable Bus

Fort Line Selection

SDa

Digconnect all
Part ines

RTC Setting

[v Connect Device to Bus

A0
* 0 1

[+ Use Spster BTC Time

Part ines

FEBH4 3210
PatQ
Patl1 CCCCC OO
Port 3 L e e
Port4 7 (%

EEFROM Seting

[ Connect Device to Bus

Summary:

SCL — P4_5

Sha — Pa_7
oK |
Cancel

x)
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Then open the LCD window, IIC window and the Program window.

ANGO. - RBCITiny System Simulator,
File Project Memory Yiew Run Buld BreakPoint SingleStep ‘Window Help

i Pl . s O S TN Y B e e o] o el ] ]

Progra |
-
NCE94 ER 40 00 05 ToC #0500H, TSP 1
QCE9E 7 02 04 00 MOV B #02H,FRCE
QCEAZ E7 04 00 HOV . B #0, FHO
E 2 Wire Serial R ith 256 Bytes RA A= 0CEAS B7 04 00 MOV B #0 . PRCE
(i} oo 13 15 34 20 E7 92 00 00 00 00 [ilai:3 X EE 30 80 00 1oC #0080H, FLG
10 oo O00 00 00 00 00 00 OO0 00 OO0 00 OCEAC EE 50 60 04 LDC #0480H. SF
20 oo o0 Qo O0 00 oo 00 00 o0 0o oo OCEED EE &0 00 04 LDC F0400H,SE
30 o0 00 00 OO0 OO0 00 OO0 0O OO0 0o 0o OCEE4 EE 20 00 00 LDC #0000H, TNTEH
40 o0 o0 00 00 00 OO0 00 OO0 00 00 00 NCEER EE 10 DC FE LoC #FEDCH, INTEL
50 oo 00 00 00 00 00 00 00 00 00 00 0CSBC FD 38 C5 00 ISE.& 0C538H
60 0o 00 00 00 00 00 00 00 00 00 00 ocsco FD 12 CO 00 JSE. & 0C012H
70 oo 00 00 00 00 00 00 00 00 00 00 0CsC4 FS 03 00 ISR.W 0C5C2H
20 oo oo o0 00 00 00 00 00 00 0o oo nCsC? FE REIT
a0 0o 00 00 00 00 00 00 00 00 00 00 0CsCE D9 10 HOV. ¥ #1H, R0
&0 oo o0 o0 00 00 00 00 00 00 oo oo OCECA GE FD JHE 0CECEH
BO 0o 00 00 00 00 00 00 00 00 00 00 ocscc Fa RTS
co oo 00 00 00 00 00 00 00 00 00 00 0CsCD FF UND
oo oo oo o0 00 00 00 00 00 00 0o oo NC5CE FF UND
EQ 0o 00 00 00 00 00 00 00 00 00 00 0CECF FF UND
FO 00 00 00 00D 00 OO0 00 OO0 0O 00 OO 0CsDo FF UND
0Cs0L FF UND
QCED2 FF UND
nCED3a FF UHD
0CED4 FF UND
QCEDE FF UND
NCEDE FF UND
aCED7? FF UND
< > v
Exzecuting from 0CS24H, ., RSFZ1134 Mo Breakpaint Set MICi132736107 External Clockfz

Run the program using Go from the Run menu. The program will read and display the real time
clock in the LCD.
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