Demo 9 - I/O Port Study
|

Introduction:

Port lines are used both in input and output modes. For the experimental purpose, toggle switches

and push button switches are used as input devices and point LEDs are used as output devices.

Hardware:

Here simple input and output devices are considered for port line operations. The push button
switches and toggle switches are used for input devices and LEDs are used for output devices.

Hence 4 push button switches are connected to the port lines P00, P01, P02, P03 respectively.
Four numbers of toggle switches are connected to port lines P04, P05, P06, P07 respectively.

Eight numbers of LEDs are connected to Port 1 through a buffer IC 74LS245.
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Connections:

LEDs

1st LED ->P10
2ndLED ->P11
3rdLED ->P12
4th LED -> P13
5thLED ->P14
6thLED ->P15
7thLED ->P16
8th LED ->P17

Switches

PushButton Switch SW1 -> P30
PushButton Switch SW2 -> P01
PushButton Switch SW3 -> P02
Push Button Switch SW4 -> P03

Toggle Switch SW5 -> P04
Toggle Switch SW6 -> P05
Toggle Switch SW7 -> P06
Toggle Switch SW8 -> P07

Functional Description:

A port line can be used individually as an input line or as an output line in a port.

A port direction register is available for each port. For each port line, a bit is allocated in the

direction register. If the 1 level is set to that bit, the port line will work as an output line. If the

bit is set to 0 level, the port line will work as an input line.

To read data from a port line, or to write data to a port line, a port data register is available. Using

the data register the data from the input devices are read. Using the same data register, the data

is sent out for the output devices.
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Registers used:

PRCR - Protect Register

PDO - Port O Direction Register
PD1 - Port 1 Direction Register
PD3 - Port 3 Direction Register

Protect Register

Protect register

BT BB BS B4 M M BB
I I I DI [-I I I I I Symbol Address After resat
A 11 . PRCR 000A1E D0 X000z
] ] ] ] ] 1
P i [ Bit symbal Eit name Function =T,
HE :. PRCO Pratect bit 0 Enable writs to CHO, Chi1, OCO,
Pl oL HRQ, HR1 registers
I T I B 0 :Write protectsd RW
E E E E E 1 Write enabled
Enable writz to PMT, PRA1
i =1 PRC1 Protest bit 1 registers
: 02 Write protectsd Rw
Voo o 1 : Write enabled
Porororod Enable write to PD0 registar
I PRCZ Proted bit 2 .
0 : Write protectad RW
1 1 Write enabled?
A Enable write to VCR2, DAINT
- A — PRC3 Protect bit 3 registers
0 : Write protectad RW
1 : Write enabled
i mmmmmnd e B Resarved bit When write, should st to 0" RW
L S (b7-bE} Resarved bit When read, its content is 407, RO

Maotes:

1. The PRCZ bit is sat to *0" by wriing to anr address after setting it to *17. Other bits are not set to *0°
by writing to any address, and must therefora be sat to °0° in a program.

Protect Register provides protection to important system control registers and Port O direction
register (PDO0). Before writing to PDO set the bit 2 (PRC2) of PRCR register. After writing to PDO

clear the bit PRC2, which provides protection and disables further writing.
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To set a port line as output line, load the corresponding bit of the direction register with a value

of 1 level and for the input line the value should be 0 level. After the reset, all the port lines are

set to input mode, which indicates that all direction registers are already set with a value 0.

Port Pi direction register (i=0, 1, 2, 4)1.2.3

bf b6 bS b4 b3 bF W bD

Symbal

POO
PO
PO3
PD4

Address
O0E21e
O0E3HG

O0ET16
O0EA1G

After reset

001e
001s
001e
004e

Eit symibal

Bit name

Function

R

1FDi_0

Port Pio dredtion bit

FLCIELY!

POi_1

Part Pi1 direction bit

FOi_2

Part Piz diraction bit

POi_2

Part Pi2 direction bit

FDi_4

Part Pia direction bit

=

POi_&

Part Pi= direction bit

PDi_&

Part Pie diraction hit

Lemesssmssssmsms annmn amy

FOi_T

Part Pir direction bit

0: Input modse

{Functions as an input port)

 Cutput mode

[Funclions as an output port)

W

W

R

R

W

W

W

R

Motes:

1. The PDO ragister must b written to by the nesd instruction after seting the PRCZ2 bitin the PRCR

register to “1” fwrite enablad).
2. Mothing is assigned ta the PD3_4 to PD2 6 bits in the PD3 register.

When writing to the PDO3_4 to PD2 6 bits, write “0° {input mode). When read, its content is

indeterminate.

3. Mothing is assigned tothe PD4_010 PD4 4, PD4 & and PD4 7 bits in the PD4 reqgister.

When writing to the PD4_01toc PD4 4 PD4 &and PC4 7 bits, write “07 {input mode). When read,

its content is indetarminate.
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Port Data Register

To write a data to a port, write the value in the respective port register (Pi). To read a data from
the port, read from the respective port register.

Port Piregister (i=0, 1,3, 4)1. 2
Symbol Address After resst
B . ] P QOEDE Indeterminate
e o e i s P O0E116 Indeterminats
P2 QOES1E Indetarmirats
B P4 CDESE Indeterminate
: i i i i : Bit symbuol Bit nams Furction RW
P10 i Y PRi_0 Port Pio kit The pin lesel on any 10 potwhichis | Rw
T T O — setfor input mode can be read by
I Pi_1 Part Piv bit reading the conesponding bitin this RW
i i E i E [EN—— Part Piz bit reqister. R
[ R R PR Pi_3 Port Pis bil The pin level on any 10 portwhichis [y
oo T ToTTET sal for output mode can be controlled
Pl = ort His bl by wriling o the corresponding bitin | ¥V
i L] Pi_s Port Pis bit I_h:rs re ishar R
Fie Pt Pis b O foel o =]
L7 Part Pir bit li=0.12.4) AW

Moles:
1. Nathing is assigned tothe P3_4 to P3_6 bits inthe P 3 r=gister.
Wher writing to the P3_4 to P3_G bits, writs *07 {"L" lewal). When read, its content is
indetarminate.
2. Mothing is assigned to the P4_0 to P4_4 bits in the P4 =gister.
Wher writing to the P4_0 to P4_4 bits, writs *07 {"L" lewal). When read, its content is
indeterminate.

Here Port 0 is used as input port and Port 1 is used as output port. Connect LEDs to the port 1.
Connect 4 toggle switches and 4 pushbutton switches to the port 0.
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|
Software Description:

A push button switch will give a 1 level in unpressed condition. Press the pushbutton switch, the

port line will read 0 level. A toggle switch in ‘ON’ condition will generate a 1 level and 0 level
during OFF condition.

LED will be switched on for 1 level and off for O level.

The functions in the file “Demo09.C” and short descriptions are listed below:

Functions Description

Main routine which initializes the
main micon port lines. Reads key values
and displays them on point LEDs.

MCUInitialize Initializes Micon

Initialize I/O Initializes required port lines
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Program Flow:

=

y

Initialize Micons main clock

1. Turn off Ring Ocsillator
2. Main clock = fosc/2

A

Initialize Port Lines

1. Set Port 0 as Input port
2. Set Port 1 as Output port

A

y

Read Toggle Switches and
Display status on Point LEDs

Y

Read Pushbutton Switches &
Display status on Point LEDs

Execute Demo:

Activation level for LED = 1.
Activation level for push button Switch = 0.
Activation level for toggle Switch = 1.

Switch on the toggle switches to see the corresponding LEDs lighting up. Press the toggle
switch to switch off the LED.
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Use Topview Simulator to Verify the Design.
Open the project Demo9 in the R8C/Tiny System Simulator using Open Project option from
Project menu. The project window opens up along with the Demo9.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 .mot file into the simulator’s

memory for simulation.

@ SANGO - RBC/Tiny System Simulator, LEX
Ele Project Memory Yiew Run Buid BreakPaint SingleStep indow Help

ik P Pl P 4| 2| | | e e | o ] R

@ v

- [B]x] &

=l Demod i/ / ~
= 53 C sourcs Files 2 /7 study of Togyle Switces and Push Button Switches -
Demod.c 34 e
4 /7 LED Connections:- */
Fuector.c 5 /P .
Heap.c & /7 LED 1 -» P10 ~
#] Initsct.c 7 /* LED 2 -» P11 e
5 Intprg.c 8 /7 LED 3 -» P12 */
Resetpra.c 8 /* LED 4 -» P13 */
10 /* LED & -» P14 */
11 /* LED & -» P15 *
12 /* LED 7 -» Pl */
13 /* LED & -» P17 *
14 /7 */
15 /% gwitch Conmections:- *
16 /% —mmmmmm o -
17 /% Push Button Switch 1 —> POO * U
18 /7 Push Button Switch 2 -> PO1 L
19 /% Push Buttonm Switch 3 —> PO2 *
20 /* Push Button Switch 4 —» PO3 =/
21 /r *
22 /7 Toggle Switch 1 -> PO -/
23 /¥ Toggle Switch 2 -> POS */
24 /7 Toggle Switch 3 -> POE -/
25 /¥ Toggle Switch 4 -> PO7 */
26 /7 w
27 /% Frontline Electronics P Lud, India *
28 /7 wuw.MightyMicons.com -/
28/ /
30
31  #include "sfr_rSciild.ht
3z
33 void MCUInivialize (void):
34 void InitializelO|void);
35
36 void main(void) v
< | >
& Output EEE
CODE 0000402(00192H) Byte(s) ~

The valus of option function selsct register is FFH
<¢ Linking Completed >>

Converting to S5 Record(MOT) Format

Load Module Converter (1mc30) for REC/Tiny M16Cs60 Series Version 4 01.01.000

Copyright (C) 2005, Eenesas Technology Corp
and Renssas Solutions Corp.. all Rights Reserved

<< Convertion Completed >»

<¢ Building Completed >>

|

< | >
Ready REF21134 Mo Breakpoint Set MyC:30889879 n-Chip Low Speed/8

Connect point LEDs to the port line P10 and P11 using LED module setting, connect 4 numbers
of push button switches to the port lines P00 to P03 and connect 4 numbers of toggle switches
to port line P04 to P07 using keyboard module setting . Open the LED and keyboard window and
arrange them as shown for better visibility.
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OOOO....

0CNOE 7E 2F 08 07 FA EHNE 0,00E1H
PIO PI_1 P2 PI3 PI_4 PI5 PIE PI_7 0co13 7E BF 01 07 BTST 1,00E0H
ocn1? 7E 2F 03 07 FA BMNE 1,00E1H
ocnic 7E BF 02 07 ETST 2, 00E0H
ocn2o 7E 2F 0& 07 FA BMNE 2, 00E1H
cozs 7E BF 03 07 BTST 3,00E0H
ocn2s 7E 2F 0B 07 FA BMNE 3,00E1H
0CO2E 7E BF 04 07 BTST 4,00E0H
ocn32 7E 2F 0C 07 FA BHNE 4, 00E1H
0co3? 7E BF 05 07 BTST 5, 00E0H
ocn3B 7E 2F 0D 07 FA BHNE 5, 00E1H
0cneo 7E BF 06 07 BIST 6. 00EOH
ocnea 7E 2F 0E 07 FA BHNE 6, 00E1H
0cnes 7E BF 07 07 BIST 7. 0DEOH
0Cn4D 7E 2F OF 07 FA EHNE 7, 00E1H
0cns2 FE B3 JHP B 0CO06H
ocns4 F3 RIS
cnss 04 NOP
ocose 7E 9F 50 00 ESET 0,00048
Matrix Keyboard and Keys ocnsa c7 08 06 00 MOV B #08H, CHO
0CHSE ©7 68 07 00 HOV.B #60H, CH1
Kevsphomemian/llvag ocns2 7E 8F 62 00 BCLR 2,000CH
PO_0 ‘ PO_1 PO_2 ‘ PO_3 | 0c0ss 7E SF 3C 00 BSET 4,00078
ocnea 7E 8F 50 00 BCLR 0,0004H
0COEE F3 RIS
Keys -Toggle Type - ocnER 04 NOP
PO_4=1 ‘ PO 5=1 | PO_6=1 ‘ P0_7= 0co7o 7E 9F 52 00 ESET 2. 000AH
ocn74 B7 E2 00 HOV.B #0, DD
ocn7? 7E BF 52 00 BCIR 2.0004H
ocn7B C7 FF E3 00 MOV B #FFH, FD1
0cn7E Fa RIS
ocneo EC FD PUSHH RO,R1,R2,R3, 40,41 FB
cng2 ED BF BOPM RO.R1.R2 R3. 40,41 FB
ocned FB REIT
cngs 04 NOP
ocoes EC FD PUSHH RO,R1,R2,R3, 40,41 FB
ocnss ED BF FOFM RO,R1,R2,R3, 40,41 FB
ocnea FB REIT
ocnsB 04 NOP
cosc EC FD BUSHH RO,RL,R2,R3, 40,41 FB —
Ready RSF21134 Mo Breakpoint Set MiC:39025757 External Clocki2

Down load the program using Download Project command in Project menu.

Run the program using Go command in Run menu.

The LEDs will indicate the levels of all switches.
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