Demo 21 - 4 Digit Multiplexed 7-Segment Display With 7 Segment I/P
|

Introduction:

This demo program gives an idea about interfacing multiplexed seven segment display with seven

segment data input. The interfacing can be verified using a 4 digit counter program which will
counts from H’0000 to H'FFFF.

Hardware:

4 digits of seven segment LED displays are connected in multiplexed mode with seven segment

data input.

Port line Display Lines

POO Segment a

PO1 Segmentb

P02 Segmentc

P03 Segmentd

P04 Segmente

P05 Segment f

P06 Segmentg

PO7 Segment dp

P30 Digit Selection Control for digit 1
P31 Digit Selection Control for digit 2
P32 Digit Selection Control for digit 3
P33 Digit Selection Control for digit 4
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Demo 21 - 4 Digit Multiplexed 7-Segment Display With 7 Segment I/P
|

Connections:

1. Connect port lines P00 to P07 to seven segment input from a to dp of seven segment display.

2. Connect port lines P30 to P33 to digit selection input of seven segment display.

Functional Description:

In this module, a four digit counter program is provided to study the interfacing of seven segment
display in multiplexed mode with seven segment data input. The 4 digit counter will be displayed
on the display counting from H'0000 to H'FFFF.

Registers Used:

PDO - Port 0 Direction Register

PD3 - Port 3 Direction Register

TXMR - Timer X mode Register

PREX - Prescaler X Register

T - Timer X Register

TCSS - Timer Count Source Setting Register
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|

Port Direction Register:

Symbol Address After resat

o PDO 00E216 0015
= PD1 00E316 0015

FD3 ODET1E 0e
HEHE FD4 ODEAdG 00e
GO T O T A B
E : : : : : : : Bit syrmbol Bit narna Function R
i i i i i i i k4 POi_0 Port Pio direction bit ) RV
P4 3 10 w-{PDLT Fart Pt direction bit 0:lnput mode o [RW
T T T - —ee {Functions as an input port) —
[ B SRRt FDi_2 Fort Piz direction bit 1 : Output mode R
i1 1 1 feeemeeeaad POLE Fort Pia direction bit {Functions as an output port) [ RVY
bl e JPDL4 Fort Pid direction bit R
A S SRR =TT Part Pis dirsction bit RW
e LaieH Fort Pie direction bit RW
TR — Part Pir direction bit RW

Motes:

1. The PDO register must be writtan to by the next instruction after satting the PRCZ2 bitin the PRCR

register to “1" {write

anablad).

2. Mothing is assigned to the PO2 4 to PD3 6 bits in the POS register.

When writing to the PD3_4 to PD3_6 bits, write “0" {input mode). When read, its content is

indetaminate.

3. Mothing is assignad to the PD4 0to PD4 4 PD4 & and PD4 7 bits in the PD4 register.

When writing to the PD4_0to PO4 4, PD4_Gand PD4_T bits, write “07 (input moda). When read,

its content is indeteminate.

PDO is set to H'FF to select all lines of port 0 (P00 to P07) as output lines to control seven

segment display. Port lines P30 to P33 are set as output lines by moving data H'OF to PD3

register.

TXMR - Timer X Mode Reg

bT b8 bS5 b4 b3 b2 bi bO

|

e mm———
H

ister:
Symbel Address Aftar reset
TXMR 00881z 0=
Bt symbal BIt name Function R
i biED
TAMODO0 E;E;illﬁﬂ_:‘r?de 0 0: Tirmer mode or R
- pukse period measwrement mods
0 1: Puke output meds
TAMODM 1 0: Event countar mode =]
1 1: Pube width measurement mode
DEDG TpnnTlahE-hiLinl::Ihing Function varies with sach operation mods =10
pit!
TES Timer X count 0: Stops counting "
start flag 1: Starts counting R
txocnT | PRaCHTRG Function varies depending on opsration mode | gy
select bit
TEMOD2 | Dperation mode 0: Exceptin pulse pariod measurement mode R
select bit2 1: Pulsz period measuremant mods b
TXEDG Aclive edge ion wari ; : .
racaption flag Function waries depending on opsration mode. | Ry
THUND Tﬂéﬂeﬁ::g under Funclion variss depending on operation mede. | g

Notes:

1. The IR kit in the INT11C register may be st to “17 {interupt requested) whien the ROEDG kit is rewrittan.
Refer 1o the paragraph 19.2.5 “Changing Interrupt Faztor™ in the Usage MNotes Reference Book.
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Timer X mode register TXMR is loaded with H’00 to set timer mode.

PREX -Prescaler X Register:

b7 bl Symbal Addrass After reset

| FREX ooeCE FF1E
i
E Made Fundtion Satting range Rw
L— Timer mods Intarnal count sourcs is countad

0016 o FFI1E R

Puke output mode | Internal count sourca is countad .
0016 to FR16 R

Ewvent countar mods | Extenally input pulsss are courted 0046 to FF1G W
- ¥

Pulse width Puke width of extarnally input

measurameant mode | pulses i measurad 0016 b FF16 RW
{Internal count sourcs i counted)

Pulse pariod Puks paricd of extamally input

measurameant mads | pulses i measurad 0016 to FF16 RW

{Internal count sounce B counted)

The prescaler register PREX is loaded with 100 to divide the input selected clock to timer X by
100.

TX - Timer X Register:

LT Lo Sym bal Addrass After reset
TX Cos0ne FFiE
!
i Function Satting range =
Underflow of Prescaler ¥ is counted 001 to FF1a R

The timer X register TX loaded with 100 to generate an interrupt at 1 milli second rate.
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TCSS - Timer Count Source Setting Register:

Df bR b5 b b4 b2 b1 b symbol Addrass After resat
|.:.|.:.| | | | | | | TCES CORE1: s
HEHEH
A
i i i[ Gisymool BIl name Function R
1 n 1
Vo -
11wl TXCHD Tmer ¥ count souce |55 ,
i sadact oon R
i E a1 1 —
iol] THoKd 102 —_
! 11:12
H
H -
LETTEREE T¥CHD Tmer ¥ count source ::JIIJ " R
ssiact ot 011 -
........... TY K1 10 TRING =i
11 : Saiects nput rom GNTRI pn
______________ TZCKD Timer Z count souoe |75 .
ekt kY a0:n R
i E E a1:ma
- P TZCKA 10 Balecls Timer Y underfow e
P 1112
1 n
N — | Resarved b Must bie st b T ..
(b7 - b
Holas:
1. Awold switching & count saurss, while s counter 1s in pragress. Timer sounter must b stopped belora switching a count
sourca.

The data H'03 is moved to Timer Count Source Setting Register TCSS to select “f2” as source
clock for Timer X.

Software Description:

In this module, a four digit counter program is provided to study the interfacing of seven segment
display in multiplexed mode with seven segment data input.

Timer X is used to generate an interrupt at a rate of one milli second. In the timer X interrupt
service routine, the seven segment display is refreshed and the milli seconds are counted to get
one second delay. This milli second counter is used in main loop to get 1 second delay.

In the main loop, the timer X is initialized to generate interrupt at 1KHZ rate to refresh the display
and wait for one second. After a second, the count value is increment by one and displayed on
the 4 digit display. The process is repeated.

The files used in this module are listed below:
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Demo 21 - 4 Digit Multiplexed 7-Segment Display With 7 Segment I/P

Description

The only file for this module, has the
processing function for the 4 digit counter ,
Demo21.C timer X interrupt senice routine and
initialization routines for seven segment
display, timer X etc.

The functions in the file “Demo021.C” and short descriptions are listed below:

Functions Description

A 4 digit counter which will counts from H'0000
: to HFFFF.
Main )
Input: None.
Output : None.

Timer X interrupt senvice routine. Here the seven

segment display was refreshed and the milli

ProcessTimer_X Int seconds are counted to get one second delay.
Input: None.

Output : None.

Timer Xis initialized to generate an interrupt at a
T rate of one milli second.
InitializeTimerX )

Input: None.

Output : None.

This routine will initialize /O lines used for seven
segment display, Timer X and variables used for
InitializeSevenSegmentLED refreshing display.

Input: None.
Output : None.

Displays the given 4 digit number on seven
) . segment display.
Display4Digits Input: 4 Digit number.

Output : None.
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Demo 21 - 4 Digit Multiplexed 7-Segment Display With 7 Segment I/P

Program Flow:

For Main Loop

(s )
v

1. Initialize Port 0 as
output port and port
line P30 to P33 as
output lines. Initialize
variables to 0.

2. Initialize Timer X to
generate an interrupt
at 1 msec rate.

Check milli
second count with
999

<999

Increment the count
and display it on
LED display.
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Demo 21 - 4 Digit Multiplexed 7-Segment Display With 7 Segment I/P

For Timer X Interrupt Service Routine

=
Y

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

v

Switch off all the
digits

Y

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

currently selected digit to

port 3.

v

Increment the currently
selected digit
variable.(MuxData)

v

Increment milli second
count

CReturn from Interrupt>

Execute Application:

After reset, the 4 digit counter will be displayed on the display counting from H’0000 to H'FFFF.
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|

Use Topview Simulator to Verify the Design.
Open the project Demo21 in the R8C/Tiny System Simulator using Open Project option from
Project menu. The project window opens up along with the Demo21.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
File Project Edt Search Memory View Run Buid EreakPoint SingleStep Code Generation Window Help

w| BB ELE om0 EE T ] = =m =
oje - [B]%| & pemo21.c
= [ Demoz1 1 / ~
= 58 C Source Files 2 /% Seven Segment Display Interface - Multiplexed Uith 7 Segment I/P w
Demozl.c a ”
4 /+ Displays a four digit counter from 0x0000 to OxfIff. w
Fuector o = I o
Heap.c 6§ /% LED Display Connection:- wf
Initsct.c S B, =
Inkpra.c & /% Segments: a — POO w
Resetpra.c g = B - FOL wf
EL A © - POZ w
11 4= d - P03 = 0
1z / e - P04 wy
13 /s £ - FOS w/
14/ g - FO& ks
15 /= dp - PO7 *
16 /* w
17 /% Digit Selection: *
18/ ist Digit - P30 w
18 /= 2Znd Digit - P31 o/
20/ 3rd Digit - P32 w
21 /% 4th Digit - P33 o/
22 /% wy
23 /% Frontline Electronics Fve Led., India. w
24 /% wuw.MightyMicons.com w
zs / /
26
27 #include "sfr_rSollld.he
28 B
28 void InitializeTimerX(void):
30 void InitializeSevenSemmentLED [void):
31 void Display4Digits (unsigned int count):
32 void MCUInitialize(void):
33 void InitializeSevenSegwentLEDDisplay(void):
34
as
36 unsigned char  DigitData[4]: v
< | >

Fou: BEER

Ready REF21134 o Breakpoint Set W0 On-Chip Low Speed/a

Do the settings to the LED modules as shown. Connect seven segment LEDdisplay control and
segment lines to port lines P30 to P33 and P00 to PO7.
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LED Module Setting

—LED ~ Seven Segment Display
Select Part Lines ™ Mo Seven Segment Display
ZEBE A .
Interface Select i i
rrrrrrrer nterface Selection Display Colar Data Input Display Type
Potd T " Mon-ultiplesed * Red % 7 Segment * Common Anode
Port3 [ Jo .
g (] T & Multiplexed " Green " BCD " Comman Cathode
Check the checkbox ta i
S Multiplexer Options o Nurmberaf Digts
Internal/E stemal Activating Level |
2
Activating Levels © Intemnal 2 U 3
76543210 " Estemal « o
Fortion T8 1 o [ [ T U a 2
ot el s 3 1 T 56 1S 1S 7
Port3 [T 5 B 1 ] b
Patd FICT
Check the checkbox to activate faltie el ey
the LED at level 1 Part lines Segenent a - PO_D
Segemnent b - PO_1
sl ) () Segenent o - PO_2
LED Color Eortid o o o Segenent d - PO_3
e Segenent e — FO_4
(¢ Red " Green ot LA Segenent f - PO_%
Port3 L KR Segemnent g — FO_&
: i Pata € Segenent dp - P0_7
D?Qit'?eé’elegt Digit 1 Sel )
nigir‘) Selert ¥ Digit 2 Sel - P3_1
Digit 3 Sel - P3_2
- Fired Levels Digit 4 Sel - P3_3
DlsconE::;a\l Part © Olevel il
oK Cancel |

Then open the LED window and arranage them as shown below.
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@) SANGO - RBC/Tiny System Simulator

File Project Memory Miew Run

Build BreakPoirk SingleStep Window Help

s PP ) P N Y 1= 0o o] o o ] et A |
Bl LED and 7 Segment Displays

- - - -

(I R |

[ T I R

Digitl Digit? Digit3 Digitd

EBX

Executing from OCIFEH... RSF21134 Mo Breakpaint Set MiC:4849528 External Clacki2

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

Run the program using Go command in Run menu.

A 4 digit counter will be displayed on the display counting from H’0000 to H'FFFF.
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