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Abstract

The aim of this project iz to control the displaving operation of a dot matrix display
n order to show a clear shorm moving message in Droper viewing time.

The control process will be achieved through two upproaches, first vsing PC
(Personal Computer) control, second using PIC { Microgontroller), both methods will

be able to scan the desired massage on the display with proper software and hardware

designs,
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Chapter one: Introduction

1.1 Introduction

1.2 Objectives

1.3 literaturc review
| .4 Time plan

1.5 Project budget

1.6 Projcct content




1.1: Introduction

The world that we live in today is developing i rapid stops, one field that
affected by such developments and also affecting the daily lite of every one ol us is
the advertisement world.

A dot mateix display is o commoen way  that is used in the advertisement field.
Unlike other costly and bulky displavs found in the murkel, our project 1s a low cost,
robust and optimized for short moving messages and anncuncements.

The control used in our project achicved using two approaches, Lo oplimize the
display waork to the maximum,
Each of these two cortrol methods is desipned with different soft ware and hand

WAre réquirements,

1.2: Objectives

Our main aim in this project is to build display using the dot matrix led and
contral 1t by twy methods, by PC control and with simple PIC microcontroller
approach and compare them.

For that, we use scanming method that is similar used in o one television.

The dispiay should be capable ol showing a clear short message ta the viewer 1o
rensonable time duration.

Our final design will be using a scanning line technigue that is consuming & minimum

pOWEr requirerient.

1.3 Literaturs Review

Related to our project is & prévious work that used the nueroprocessor spstem to
display on LCD and displaying Dot matrix such as:
8- "Microprocessar controlled displaving board" for  Yahya Z Daife in the " Al-

Quds University using the 3086 Microprocessor,

h- * Displaying on the LCD by Microcomputer” for Liana Jallal Tammimi and

Moharnmad Kabath in PPLU use the serial port and the 8085 Microprocessor.




¢ " Remotely interactive dot matrix" by intemnet for language java [or Sami Salamin
and Wescem Azzam and Muneer Alawnell, the projeet 1s problem on display.

From internet respurces on PIC & PC Controlled,

1.4 Time Plan

The time planning includes two time schedules; the first une show what is
done in the first semester and the second shows the tasks seheduling for the second

SUTTICSICT.

Table 1-1 Time Planning { first samester)

Task ! Week 1|2 1|4 slalz|8]oflo]nnfzix 14f1s]1s

Latemture Review

Data Collestian

Design and Analysis

Docurmeatation |

Table 1-2 Time planning (second semester).

Task/Week 31 | 3z

mele_m-':utai.izm

Sysiem Testing

Dioeumentdliom




1.5 Project Budect

This section lisls the overzll cost ol the syslem. cost divided intp software cost
hardware cost, and human recourses cost of the components that will be vsed w

implement the system

Tahle 1-3 Project Budget

Part Name

DOTMATRIX | LTP2555CA
B PENTIIM 2

FIC

l6F8=

-
raa

DECODER 17154
TRANSISTOR | 2N3904
TRANSISTOR | 2N39U6

Power supply _
Prinnng _ s 200 b

Net Tatal ( NIS) LJ

1.6 Report Contents

This document consists ofF three chapters descnbing the logical and physical parls ol

the systen:.

*  Chapter One: Introduction

This chapier demonstrales an objeclive aboul the system, hierature roview,

time planning, and projeet budget




Chapter Two: Theoretical Background

This chapter focuses on theores and matenals that are relaied o our svstem
operation and behavior. 1t 18 mamnly talking about Dot Matrix Display, PIC

microcontroller, PC parallel port. Counter, Decoder. and buffer circuit.

c i.i‘l .,._ ¥ i ’

Chapter Three: Design Concepts

This chaprer describes the system in i1s abstract formula, a general block

diagram and how the system works.

Chapter four : System Implementation and testing

This chapler includes the implementation phases with lesting of these phases.
general hardware and software components are tested and shown in this
chapter.

Chapter five : Conclusions and Fulure Work

This chapter will provide our conclusions and sugegestions for {wiure work.




240
2.2
23
2.4

2

L

2.6

2.7

Chapter Two. Theoretical Background

Introductions

Dot matrixes

PIC microcontrollier
Counter

IBM-PC Parallel Port
Decoder

The Opto-couplers

b B a0 i oo ik

PURIRTRT R NI NP T R W R P N T A T PR RE NN G 1 Frgromes NSl PR PR [ g g S




2.1 Introductions

T"his chapter will describe the main hardware components that our project will
be using 1t in the implementation process o achieve the needed fimetionality of

the system, and the components will be described as following.

2.2 Dot matrix display

Descriprion:
The devices wre available i either common row anodes or common row
cathode configurations, these displays have 5XE single helero juncton red dot

matrix display it has a grey face with neutral seement color.
The displavs comc in onlv black [ace panl This bi-eplor display consists of

gap red and gap green colors. As shown in figure (2.1) and table (2.1).
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Figare 2.2 the schematic of dot matrix

Fable (2, 1) pin connection of dot mamx
pii

Ej

GMA2285C
Pin Number Funcdion
1 Ancda Row &
2 Anode Row B
3 Cathode Calumn 2
4 Cathode Cofurn 3
& Anode Row §
E Cathode Columm §
T Anode Row 7
8 Anocde Row 3
9 Anode Row 1
10 Cathode Column 4
11 Cathode Column 3
12 Anode Row 4
13 Cathode Column 1

Anode Row 2




22 PIC microcontroller

PIC (peripheral interface controller) & @ microcontrolier (hal was developed to
control peripheral devices: PIC chip 15 shown in figure (2.3) with its pins
designations.

'I'he PIC, like the CPLU. has caleulation functions and memorv, and is
controllad hy the software. However, the throughput and the memory capacily are
lorw.

Depending on the kind of PIC, the maximum clock opeérating frequency 1s
ahout 20 M1z and the memory capaeity (to write the program) 1s zbout 1k to 4k
words.

The ¢lock frequency determines the speed at which a program is read and an
mstruetion 1s cxceuted. The throughput cannot be judgec with the clock frequency
alone, it changes with the processor architecture,

However. within the same architecturs, the one with the highest clock
frequency has the highest throughput. We use a4 14-mt word for program memory
capacty.

An instruction is a word lonz, The instruction word ol the PIC16184s is composed

of 14 bits. 1k words are equal to 1 x 1,024 x 14 = 14,336 birs: To conver this

hytes divide it by 8 x 1024, as shown in figure (2.4), as shovm n lable (2.2),
FOIP. S0OIC

Ty o 18 [] e R
RAY w2 17 [ = =m0
RadiTooK =—=[] 3 ¥ 6] e OSCUELEN
R —=12 E 15— OSCICLECUT
vge —[13 2 wl—we
REQINT == [0 8 ¥ Bl=—wrpr
REiw-e[7 P 1fie-a83
52 - 18§ 13 w~= 585
RET w-— ]S 10[] = =

Figure 2.3 pin diagram of PIC




Table (2.3) pin Assignments of PIC

Osel/elkin |(Oscillator erystal input,
External clock source inpul.

Crscd/clkout| Qscillator crystal outpurt. -
Connects to crystal or resonaror in crystal
oseillator mode.

Melr(iny) Master clean(resetlinpur.

Programming vollage input.

This pin is an active low resct W the device:

Rald - ra3 ‘lﬂi-dirﬂctmnal 1o pn::ﬁ.

Rad/0cki  [Bi-directional ifo port,
ICleck mput to the tmr fimer counser,
Eﬂf’iﬂt |Bi-directional i/o port.
Extemal interrupt pin.
Rbl -rh7  [[Bi-directional v port.
Vi ;Ef;ound
‘\Tun. ~ |Positive supplyl 1 2.0v to +3.3v)
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Figure 2.4 PIC Architecture

2.4 Counter

A counter s essentially 2 repister that goes through a predetermined seguence
of states. 'I'he gates in the counter are connceted in such a way as to produce the
prescribed sequence of binary stares. Although counters are a special type of a
regisier, it is common to differentiate them by giving them a different name.

I our project, the counter will be used for scanning operation that will transfer
the selection of the dot marrix piece sutomaticelly.

in the figure (2.5), that chows the 4-bit synchronous binary counter (7=he).
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Description

The CDT4HC393 and CD74HCT3Y3 are 4-steve nipple-carry hinary counters
Al counter stages are master slave flip-flops. The state ¢l the stage advances one
count on the negative transition of each clock pulse: a high voliage tevel on the

MR line resetz all counters to their zero state. All inputs and putputs are huffered,
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Figure 2.5 dual 4-bit binary counters
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2.5 IBM-PC Parallel Port

IBM originally supphed three adapters that included a parallel printer pont for
its PC/XTTYA T range of microcomputers. Depending on which were installed, each
available parallel port's hase nddress in the processor's /0 space would be one of

278, 378 and 3BC (all"'Hex).

All contemporary PCs, shipped with 2 single parallel printer port, seem to have |

the buse address ar 378 Hex. |

The PC parallel port adapter is specifically designed w attach printers with a
parallel port interface, bul it can be used as 4 peneral inputoutput port for any
device or application thar matches its inputioutput capabilities. It has 12 TTL- |
butfer output points, which are latched and ean be written and read under progrinn
control nsing the processor In or Out instruction. The adapter also has five steady-
slale mput points fhat may be read using the processor's in instruction, The
original [BM-PC's Parallel Printer Port had a lotal of 12 digital outputs and !

5 digneal inputs accessed via 3 consecutive 8-bit poris in the pracessor's ['O space. '
B I P |

. & putput pins accessed via the data port ,

|
. 3 tmpult pins (one inverted) aceessed via the status port |
- 4 putpul pins (three inverted) acecssed viz the contral port |
. The rematning § pins are grounded

p7]pe|ns|p4]p3|p2]ea]no

=il | i | .
"\Lr@UatLaebuan_}
| E N B
57|s6|55]54 |53 b| r

Figure 2.6 : 25-way Female D-Type Connceior
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2.6 Decoder

A 2 hinary —coded decoder input into of 16 mumally excusive output, the
number 74132 45 ideal for high-performance memory decoding, performs the
demultiplixing fanction by disuibution data from one input line to any ore of

output, wput clamping diodes simphify svslem design as shown the figure (2.7).

anonpl® > |jgves
oUT-E! [0 T [h-a
auT-02 [T o [M-B
-0 © g7 TG
OUT-04 ® .,  [IND
- E =
2

w-ism@ 5 @6
ou -0t [ = T OUT- 15
VIR 5 o OUT- 14
0UT-03 7 OUT-18
0UT-17 1] T auT- 12

oo T -1

TOF VIEW

Figure 2.7 Decoder (4 X16)
Description:

Fach of these monolithic. 4 lines fo 16 line decoder utilizes ciruitry to decode
four hinary —coded inpul into one of sixteen mureally exclusive autput when both
the strabe input - Gl and G2, are law, the demultiplixing function is performed by
using. the four input lines Lo address the outpat Bne. The follewing table (2.2)

shows correspondence of the input and the output of 74154,

i




Table 2.2 Correspondence of the mput and the cutput of 74HC154

i

.‘

Inp ut Oupwt

DCOE A ODOLC0) 040506 07 08 B 1011 12 13 14 15
LUl L E E A9 EEE A AAAHE EEH
LLLAELESREEEA T HEE HEEH
LLELEELEREBEEREIAAER HHE
LLIHEHEE LS HEEHHEE T8 & HE
tELL A HELEBHEHYE EHEHEEH
TElENAHEE LA AEAEE HHBEHE
IHRALHN B EEALAEEEHHE HiE H
LEEEAHA BESEA A LEEEHH EEE
HL.LEHEHHAEHEHAHALEEHRHAZEE
ELLAEEES S EEE ELEHH 28 H
Sl ELEEFHAEEEHANLEHHBEEH
HiAHEEEHHEEEHHHLHEEHRH
HLLEEEHHAEEEHHHZ LEEE
ARELHEHHHAE BN HEEHHHIEELEE
HEHLHAHEEHHHEHHHEHEHREE ELE
HEHEAHAHEEHHHEEHEHHRAEEL

]

2.7 Opto-couplers

Optocouplers incomporale two electronic components in a single device — an
input infrared (IR) light emitting diode (LED) and an output photo detector. Sohd
Stute Relays, on the other hand, consist of an mnfrared LEL oplically coupled 1o a

photovaltaic generator which drives a power MOSFE deteetor.

Two charscleristies are critical 10 Optocoupler performance — Valtage
Isolation &nd Current Transfer Ratio, Voltage isolation (VISO), between the IR
LED and the pholodetcetor, is eontrolled by materials in the light path and by the
physical scparation hetween the two components. Currenl ransfer ratin (CTR). 15
defined as the ratio of detector current to cmitter current  Faurchild
Semiconductor’s product offering allows customers the broadest choice of
Voltage Tsalation and CTR options. For the latest information and datushecls on

our epticoupler and SSR families, as shown in figure (2.8), and tablc (2.3)

T I T &

1hi b b
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Figure 2.8 Mn didgram of Opto-couplers

Table 2.3 Correspondence of the inpul and the output of Optocouplers

INPUT LED
Faverse Voltaga Yo 3 Vol |
= I
Forward Cument — Cominuous IF B mA
LED Power Dissipaton & (A =22°C 33 120 A
with Naghaible Fower m Ouiput Ceteclor
Derals above 25°C 141 mvw™C |
OUTPIT TRANSISTOR
Caliector—Emitter Wolizgs VOED 30 Voils I||
Ertler—Collector Waltade VECD 7 nits
Collector-Base Vo'ltage Ygan i Volts |
Cotector Surment — Sontnusus i =) el
Cetentor Power Dissipaton @ 15 =250 PD 15 Ty
with Neglighie Power in input [ ED
Demle sbyve 25°C 1 7 MG |
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3.1 Introduction

3.2 General block diagram of PC

3.3 The schematic design of PC

3.4 The Overall Schematic Diagram OF PC
3.5 General block diagram of PIC

3.6 The schematic design Of PIC

5.7 The Overall Schematic Diagram OT PIC

3.8 The LED Driving Circuit

3.9 Flow chart
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3.1 Introduction

In this chapter we will deseribe the svstematic and vereral block dizgrams.

3.2 General block diagram of PC

Onr system Block diagram represcatation is shown in ficure 3.1

Counter

— Decoder

= —
[%:_'H-I CI'CLR l l l l
v Yy v ¥ v L

PC  |PortB7 Dot matrix
Se—— 1

J Part BO)

. i

Figure 2.1 The biock diagram of PC contro]

The 5X§ Not matrix display can be controlled by selecting one of the five columns,
and sending the desired & data bits 1o the assigned dors.

Hence, the display operation can be done in two steps:

1) Selem the eolamn.
2} Send data that will be displaved

Sclecting the coluy can be dore tarough a decoder circuit, then sending data from
PC throw the parullel port to target dots . the interfacing and decoding cireuit lask 1x
‘0 manage the dol matrix display position and state of ON/OFF leds using the

scanning lechnigue,

18
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) 3.3 The schematic design Of PC

The data will be send from PC to the designed system thar will be used to display
one column from each picce of the dot matrix display screen, this operation will
continue to make it for cach columns 1n each piece, afier f§ mishing the frst dor matrix
piece the selected circuit will choose the next dol matrix pieee 1o display on it and so
o1, a8 shown the ligure 3.2, since of display consist of several numher of single Sx8

dot matrix, arranged in 7 rows & 8 columns,

= Ll
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Figure 3.2 Schematic design of PC Control
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The scanning and selection operation can be achieved by using & simpie (8 bir)
counter.

Ihe counter will take the responsibility of selecting the peeded dot matrix column in
sach picce: this operation ozn be implemented using 5 decodare.

The following table shows the lirst select and scanning process of the first tweo

picces (decoders) with the dot matrix column.

Table 3.1 the selection techmyue using the counter.

Counter Output Selected Selected SW Operation Selected
Piece (M) Column B decoder
| 75655 o4 538231 s0
0000 6000 ] | Send dara I
CER 0001 I 2 Send data 1
000 0 0010 1 E] Scnd dala 1]
G 00 11 1 4 Send data ]
000D 0100] I 5 Send data ]
0 00 DO 014l 2 i Send data ]
000 U D110 2 2 Send data :
D000 BT ET] 2 3 Send data 1
0 00 0 1 00| 2 4 Send data 1
6000 L OO0 2 5 _Send data 1
0000 1010 3 ] Send data 1
R R AT (R |
0000 1 £ 11 4 I Send data 1]
0 00 1 0000 4 2 | Send data ]

As shown m previous [igure (2.2) the 4x16 decoder thal is used to select the other
decoders and the five (4x16) decoder will used o select ene column in any piece at
any fime.

In the next count step the next column will be selected, after cach five clocke pulses
the selection will transfer to the next dot matrix picee, after the first 4-bit (LSB) reach
(1111) the first decoder will select the next decoder picee. and =0 on,

The previous table (3.1) shows the first seleet and scanning process for the [irst two

eces (decoders) with the dot matrix colummn.
P |




3.4 The Overall Schematic Diagram OF PC

In this section we will consider the overall lecirical circuit for the PC method. as
shown in fgure (3.3)

T — e — e B e
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3 5 General block diagram of PIC

| BED)
A BELSODER. Ja 5L
- =
O3
SELEOTTOE OOLUME
= OLE e ¥ L 4 3 L
PoR B
DUT MARTRIK
= . DISEDAT BOARD
16FRLE
- — -
DORT B

Figure 2 4 General block diagram of PIC Control Cireuit

Controlling the dot matrix will be the same as we explained in section 3.2 but the

difference is that we pet the data from the memory by port B in the PIC.

Notes:
* We will be using the scanming line techniques o minimize the power
dissipation.
¢ ‘There must be svnchronization between the duta wansfer and the column
selection,

¢  The transfer of the data must be in 2 speed more than the eye response 10 not

see the change of data,




3.6 The schematic design Of PIC

FIC control civeunir operation:

SE6-RBO ports are used for the input of the optocoupler thal 1o amplify the current
=t will reach each row in the Dot Matrix,

®AD generating a clock pulse 1o set the counrear,
A generating a clock pulse to reset the countler.

we send data from pott A (of the PIC) to all rows, at the same timé we miust choose
=¥ decoder dircuit the first column, and we conrinue the process to the end of the
columns, then we run the other decoder afler the end the first one by the control unit
And the data transfer from column to other must be faster than the eve sneed

s=sponse, but we can control - & Dol Marrix pieces only. Because of the limitation of

BS memory.

—.

gEtzaouptar

1

‘ Ttz g lomn

Figure 3.5 Schematic design of PIC control
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3.7 The Ovcerall Schematic Diagram OF PIC

= this section we will consider the averall electrical circuit for the PIC method. as
saown in-fipure (3.6)
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2.8 The LED Driving Circuit

Thus section will describe the electrienl drive circuit
We used the optocoubler (4N25) this device is used 1o proteet the PC parallel port
fom any short cireuit or high currcat. and give suitable corrent 1o the dor matrix, this

device 1 commetted hefore the resistors and we gzed € of them,

=

i Ivputzs Erom o

EROTIETS

mere - L K e T " =

Figure 3.7 LED Dnving Circuit

Noting that we uscd § picees of dot mawix for PIC and the 16 for PC

2.9 Flow chart

As shown in fig (3.6) the sender work is to send the messape on pe, other operation

used from the sender program.

As shown in the flow chart (2.7). this showed the outline of the software processing of

PIC maerocomiraller.
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Figure 3.8 Send the message an PC
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Figure 3.9 Send message using PIC




Chapter four: Implementation and lesting

4.1 Introduction

4.2 Implementation

4.3 Implementing and testing projects hardware components
4.4 Testing the Program By Using Dot Matrix Board

4.5 Problem faced durin g testing and implementation

4.6 Clock speed and power supply

4.6.1 Clock Speed of PC

4.6.2 Clock Speed of PIC M; crocontroller

4.6.3 Power Used




4.1 Introduction

In this chapter we show the implementation and the lesting process for our sysiem.

The implementztion and testing was done using the following toois and components;
* Comnectors with different colors

» IC stands

® 10*50 em hread board
All the ICs that arc depicted in the desian chapter (ses chapter threc)
Wrapper toal for wrapping the commectors on the ICs stands

A digital Multimeter for lesting

4.2 Implementation

In this section we are going to talk shout the implementation process. The
implementation and testing process are done in svnchronization. individual desipm

clement are assembled and tested befare connecting it together.

4.3 ITmplementing and testing of projeets hardware components

As we mentioned previously after completion of individual circits that we deseribed
T in chapler three, we used the C language and the probing tester eircuit fo test each

subsystem and test every input and output with different cases and speed.

Fhe testing operation is done in more than one phase as following:

Phase |

The dot matrix hoard is made and teste each picce using external cirouit and digital
mulli meter.

Phase 2

Testing of the counter cireuit synchronization by using external & elock device, and its
speed of response.




Phase 3

Testing of the decoder 1€ and counter circuit synchronization, connecting external

LEDS to the output and volizee sources o the input.

Phase 4

Comnecting the counter circwil end  decoder oulput o a single 5X8 dot matmix

displav, and then entering the data on the rows by using estlernal vollage source, @nd

we used several clock freguencies to pet to have a fixed data on the dot matrix

displav, as show the Geure (4.1 ),

L

£
T
‘
]

LR L=}
e a M
L\’l--l
| [

i
S
1342
oo yaa AL =t
i "o i
o iF e s o By
 Af— T T e HE
i ]
L A%
BHE

Tt

miatris

The figure (4.1) Tating of dol matnx

Phase 5

In this case we changed the function generator and the external vollage source by

using the paralle! port from the pe, and we lice many difficultics to get the suitable

clock speed and data from i
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Phase 6

After we suceeed in getting fixed date on 2 single 3X8 dot matrix we built all the

board design as shown in fig (3.3).

Phase 7

Writing program code in C language and runming it on the board.

Phase R

And in similar way we test the PIC microcontroller dut in differcal in the last phases

that we test the PIC microcontroiler by using simple program as shown

LIsY ==1i6784a
fircluds pléfida.inc
_ CONFIE XT 0SC & EE GFF & _EUZ_CF? b IWRTE OFF

Vi B BT e LEoEEeEr
7 2l )| mnn Pecanter
V3 PR OxOE FCCETICEE
GRS KOD ¢ start origia 0 in memmory
A5F STATIS, 5
CLRF "TRISE ; defing PR output
CLRT TEISA
S5E TRIEA. 2 r oefine ZPRE Input
=0 SIaTUS . 5
=23F PORTH, C i defipe PAD Znpat
g JORTL, 1 ;define PA1 input
LEGBET=
ST R R S e B B o+ Dlsolay chara P
SR RO RS N
MEVIW GETE i toed T in rigestar w
MIVWE FORTE ; LBeNG data on FB
CRTE DPERTU : delawy
CALL CLX i send clX
MOVLW 2 4000 ilead 03 inorigestay w
I [ FOFTH : gend dAsta on BE
EALL DEEYE ; delay
CALL CLE i eEhdlielk
MOVLW 0X0Y i 1oad 08 in rigestar w
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MEVTHE PORTE ¢ 2end datz on pp
CRALL D vn ;} delay
CALL &=x rosend ol
MOVLW 0X06 iload & in rigestar
HMOVWE SETE # 3end dars 5 om
LE BCF FORTN, ¢ £ F8NC rest gf Al
KEp
BSE PORTR, O ¢ send slk of PaD
HETORER
fPF ¢ G2 8y Setween twe Susciszive data
BELYR MOV Bl I5T
HOVIWE VZ
LoUPT MO R ERE'F
i B A Va3
LEOP] DECFSZ V3, 1
GETE LOGE]
DECEFYE Vi, 2
GOTS LoopT

RETTIRN

BNE

Phase 10

Writing the final program of

Phase ]

Fnd the project gnd prese

PC and PIC microcontroller,

mi it in the final version,




| il

4.4 Testing the Program on the Dot Matnx Roard

We used the C languape to tee=iry 25 40 Tebrin alens and the C program s,

finclede<conso. b
#HimzIudsedeg, ns
la T Bt g SEITA
raztive 3 Mx378
- o A

1

Salporl ion G

Wirilet )

2oL (F=0si<ipeds £¥ senid  chRar
=0 Tant I=0:1<A0D; 44 £/ delay
ctLport{j;,GRTE;; ff sang data of coulmn 1
utserd fan, 7). £ send cik
cuTport (cp, 2. [/ send rest
for (i=0;ic4Q0;+41} L/ delay
CUiport (dp, 0xi1); A szend dats of Foylmy 2

CuLoyore (co, 7)
Cutporticp, 3)

i

£/ send sk
lf send rest

TmE mg

Eoz (4=0

5 e 2 i SF deXay
Dutport (¢

. i
el 20 s=nd data of caalam 3

i
X

e
g

ST T

Sutpoxt {cp, V) L send o1k

QUlpers (ep,3) /f send rest

Zgr =0y 20, - 14 i delay

autpert (de, OxTie) /7 2end deita of ceulmn 4
Cutoores (ep, 7); /Y send clk

Quiport (ep, 3) ; /f send zes=

L&}

chEpart oo 0) .

Ihe final version of the program 18 ineluded in (he appendices and the compleie
program  will reformal  the message and then send the reformatied message

sequennially - byte by bate- 1o the dat matsx board using the paralie] port




4.3 Problem faced during festin g and 1mplementation

% In phase §, we changed the function vererator and the extornal voltape source
by using the paraliel port of the pe, and we faced many ditficulties o gt the
suitable clock speed and data from it then we solve this problem by using
simple program on € language to show data on one item of dot MALTEX, as
shown in the prograim (4-5),

In phase 7 we noted thar the lighting is not sufficient , on other hand the hoard
response to the data 13 (oo weak, we use many tvpes of transisiors o terease
the lighting intensity and to have pood response, but all the transistors types
five good current but its ton weak in response to the clock speed, then we used
the opto_coupler 1€ and its give us good current and its response for dats 1s
high too.

% Same chips unavailable or cannot be ohtained easilv,

4.6 Clock speed and power supply

4.6.1 Clock Speed of PC

We use the PC in our project o control the Dor Matrix Display Board and we use
Pentium three exacily, and by using another type of PC the delay of the program will
different to the new PO speed that chosen and the following figure show the PC tvpe
and it speed.

Here the way that we caleulate the Hme duration

We get the frequency of PC that out from the paralle]l port by the escilloscope

And it where 180 Hz

+.6.2 Clock Speed of PIC Microcontroller

We use the erystal IC a5 pulse ¥enesator, that it's generating a pulse.

And we use four meos hertz crystal that it's the suitable speed that we need
Here is the way thal we caloulate the time duration

Machine cycle —5980%] ps =6 ms

Frequency = l/machins cvele = 1/6 ms— 170 Hz
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4.6.3 Power lsed

In our projeet we usad an unintermupted power sunpl ¥ laken from a PC, which gives 2

multi voltage outputs. We use 5 volt line with 0.5 A. used for oprocouplers, and vther

5 volt line with 0.2 A for other IS,
The advantage of uninterrupted power supply is that out pul current is high other wise

its can used for long periad of time without any effocts on output,




Chapter five: Conclusion and Sfuture work

5.1 Introduction
3.2 Conclusion
5.3 Future Work

3.3.1 Multi Color Display
3.3.2 USRB Interfacing
3.3.3 Multi Funcrion Display

3.3.4 Wireless data board
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5.1 Introduction

By the end of this work. it's very important to mention our conclusions and to pu

seme notes for fature work in order 1o develon this project

3.2 Conclusion

Finally, and afier al] the wark that we have dane . we hope that our project is the
first step for others to make good projects . and we alse hope o present sur hard work
as an applied work to our study and skills in aur collese of apphed science and a reql

spphication in applied clectronics

Lastly, and from our work in the praject we nole some differences between the
two methods of controlling the dor mairiy, these points can e summarized as
fellowing,

% Speed: the scanning speed on the dot matnx bourd will be (he same, but the
different speed of PC angd PIC thy in PC method we use the PC speed qtself
and in our project we e the Pentium three family which have 600 mega hertz
in PIC method we use the erystal IC'S which have 4 mega hertz only and we

use deluv method ta gl suiteble scanning spaed.

“* Memory size : a5 we know that the PC have g burd disk in high size, and
YOU can write whatever vou want And use the Bes program  withiot
linatations on size, but in PIC microcontroller that we use the memory size
that have its onlv ane kilo byte s you will faee a 1ol of limitation i writing
the progrum so the data that vou can put s hmit and it must be under the one
kilo that the PIC have .the reason its ¢ not forpet the mstruction of PIC and

1S size in OIEmory .
* Operation: he pe merhod i5 belter tenth times hag he PIC 161844 that we
use, that in PC voy can hand]e with big programs which me&ans more advaneed

Operations and large cuntrolling, and you can £et multi operation by using the
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PC method, on the other hand the PIC microcontroller can give an ong

uniquely operation with limit control bt really in less facing ol probloms,

% Coding: the way of wri tmg the program in the PC methad by using the C
language 15 difficulr but we use functions way to make it casy and applicahle,
but the way that we writing the program on PIC method by PIC programmer
we must use the way of writing its instruction and to compile it to hex cods

that PIC can handle with it, and its waste time and tuke more work.

< Cosl: PC device pace that we use in our project reach to 5008, bul the PIC

microcontroller price maximum reach 10%.

< Limitation: our project is designed 1o use it in halls, and in coversd places,
s0 the thermal protection is come from the place iself that the COMPONetits
which we use have thermal protect and limitations suitable to the covered

places and vou can see it in the data shest of every item.

And from the previous points we couclude that the PC method is more advanced and
technical way for chanpeable advertisin .

The PIC method is goed for fixed advertising and data, the difficultv of use comes
rom the complexity of its program and mstructions, and the main disadvantuge of it
15 the limitarion of memory sizc.

Einally. we achieved all our project aims that we explain in chapter one.




5.3 Future improvement

5.3.1 Multi Color Display
As maintained before the dut malrix that we used 18 a bi-color thal can display Red

and Green character, and there another type of dot matrix thal can display a 6 color
we assume the fature work, make a mulii-coler display board.

5.2.2 USB Interfacing

In our priveet we used the parallel port and we essume the fumire work make an
USE interfacmg for this display board.

3.3.3 Mult FFunction Display
In aur project we use the display board o present letters and numbers. but we hope its

can be developed to present time. date. temperature degree, counling entermg persons,
and drawings

534 Wireless data board

In our project we get the data from the parallel port and the PIC by using wires, but
we hope that 1o develop il by sending datz by wireless methiod.
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Appendix B



- Writing the final program of PC

: Control of Dot Matrix Display (CDMD)

finclude<cenia,.fh>
=ir cluLﬂ<5“c1 et
fincluee<aos. h}
Fdafine o OwET
*fdetine dp ﬂx;a
saind

i -=

i
= I8
.

L ]
(a1l
T
th

| |
:ll -

1

E
Ll
BUEDOEE 1 &n, Uk

wad e (1)

{

foxr (G=Fiis=8:+47)
{

if (s[3l=="A") I

SOr (15 S 0a3<d0iest)
S PR g, Oua)
gutporticp, 1)
cutporticm, 3);

adtper iz,
OoEDEEE (&R,

iu-.'l '--'I

for (i =0;1<d00;++i)
CuCpOrt [do, 0x11) ;
CLLRarElen, T
cotporElepy 3

for (i=0pi<i00;++1)
sutport (dp, 0xde) ;
outpositen, 7)¢
outpercicp 3]

!

if defiza address of datz
£¢ define zdcress of control

fnumber of chrar
f/read of ch¥ar

7/ reset of councer

/! send 8l char
df display chaz 2

£ delay
ff =send ‘date of covimn |
/d send cik

/i sernd rest

A4 delay
{4 senc aata of coulmn 2

i mand elk
// send rest

Ff oaslay
Ff gend dzta of coulmn 3
/! send clx

{1 =omd reRt
/4 delay
/[l send data of coulmn 4
Y send elk

AE gerd EEaSt

.
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-ul{l

feljl=="38") /¥ dimplay char B same method cilgplay char &

{

tor (ifnt i=0:1i<2C0;++1)
cutEere tdp, OREl;:
eLTEbrt len, T);
sutporticeo, 3);

Eo= BE=ll a0 51 )
putpert(dp, Ox49) ;
ontpers (g, 7.
cutpors {zp, 3

for [i=0;3i<400;++1;
aucport e, 0xd9):
cutport {ep, 7):
culporticp,3i;

Sor i=0p1<400 2441
oncoonl (o DedE .
culport(cp, 1)
Sl 3 Tl v b o e e

]

s[fl=='E") !‘f'!]']_S._:Jl'a}f char B same meéthod gisnlay char B
{
2utoort (dp, 0x3e);
ORTpRrt{ o, 7
outpart fep, 31 ;

oz [(S=070<2007++1]
cutpert (do, 0x21);
cutpeyties, 7) ;
autsors ten; 3)

for [i=0p3i<200s++1)
sHLport (do, Oxd i .
SHEEOTLich 17
PutRort fep, 31

for (i=0;1<200:+-1)
QULDPGTE (dp DXN2Z) 2
Lo wEole 3o 'S SO I
culparkion, 35



CELIT=="T20) s 53

lay ckar 2 same mthod display char 2
£or [i=0: 1200 —+4

OLUTport idp, Ux72) »

QDTPOCT (o, 1) ;

CUTporticp, 3);

<O [i=0:3<300; ~+1)
JUTEOrc{dp; Oxd1) .

ocutoort (ep, 1)
SULport fap 3

T ey

for {;;ﬁ;i{330;++i3
DULIrT |40, B4t
cutport {cp, 7)

nuLpr**:“r,' s

fer f"—g,'-ﬁ.':'ril: o
outyart[np,;xSei,
RUipoYTicp, 7z
CULPETE (2p, 3 ;

[Tl==rEry fldisplay chap & Same method display char &

for (i=0;i<200; 4
ﬂuLpov"fﬂp,Gh*f':
SUEDGEL {ep, 7)

CLeltporticp, 3);

Tor (2=0;i<200; +=1
autper: (dp, Cxd@)

v} S DﬂrtLCP,T}.

QUL pevt (op, 35 .

T fiTD:_{EOE;++iJ
CUEBLET (do, Ux4y) .
SUTPOrt (ep, T ;
encpart (ep, 3 ;

for \1=0;1<200; 443
CUutpert (dp,0xd1) »
\.‘Ji’f"'{_'l"r':v[-u g i
oUtrertlcp, 3

|




it (s[)]l=="0") //idisplsy chsr B same method display char A
{
taE (1=0pi<ifs=ui]
outpost fdp, OxE0):;
sutport (ep, 71
sutport (2p, 38
S0 = zd00; 4+
oulbpart{dp, ORTE]
otpost (op, 70
sulpert {cp, 3§ ;
for =03 i<200s 812
ouEpert (op  Dwla)
sutpert(ce, ) ;
gRLBiTElogeats
far (a=0:12200;-—+1"
ousport {dp, 0x08) 3
cutpoxticp, 7
cutoprt (ep, 37

if [sl)f=="C"') //display char B sam> method display crar 2

for [A=0:1<200;—+1)
outert (dp, 0x3e) 2
SULEDOET (e, 1)

Lo 10 v o e W ey T L

Tor [(1=0;1i<200=+1)
culport (dp, Oxil);
vutport (ep, T1;
outport e, 3

oy [l=0;=<?00 %=1
oulport (de, UX5L) ;
i o Tk ap ol on s SRR
cEERGER La, =)

for (i=0-i=3afa4q
cuipocticr, (32

o o 3 e s 3 S
gucportiep; 3) ;5

i

i

(s Ji=="H'l//disglay char B same method disglay char 2

for (i=0;1<200;++1)
oulport (dp, 0x7f) ;
outportice, 7)
outport lcg, 3) ;

TRy [Ea ety
sptpertidp, 0x0g)..




cutportiem: Tl
outporh (ch, 300

o (E0a3sP00a2+1 ]

L |

gutport (dp, SxlB) ;7
outport (cpil §
ouTport (cp, 3 7
e i B R S

.
r

cuteoit {de, BxtE]
outpszc (R 1)
sutpersles, 315

Lf (=2li1=="1"} [/céisplay cher B same method cisplay chaz A
75 Y AU o 0 [ 2O s o Y
outpett{op, Bxdl)
pRtport (s, Tl
guttharel sy, 3
for (0220 =1
outporc(dp,Ox7Li;
sutport (cp, 1) 7
scurport fen, 2
for (E=073<200
sutportian, Ol
gutpoart{cn, T)
clhatnertion, 3}
far H=0:3<P00 40
mutpe=T idp, Bk ;
putpersilcr, ¥l:
agtporc/(op, 51

e ch G
1)z

® S

I

if tsli]=='3") [fdispilay char B same meéthed dispay char A

I||--"\—|I

or (1=0;i<200;++i)
outport idp, Cx41);
sutporriiop Al
yutpe=cico, 35

for (1=0:1i<200:1:13)
utportidp, 0xdll;
outpert (&g, 7))

e tpart (CEea

for (I=0r <2001+
cutpart (dp, Ex31)
cutport fep, 1) ;
CUTEALt (ED, J) 7
Sor (i=0:i<d005++i)

N




[

GUEDOE! dn, Dun]l .

RRIpOrEE iCh T

S peIE | Er Al

1=="K") f/idisplay
{
Hor (3=0:1<200:4414
chlpart ih,JF:f?i

sutpor: {cg, 7
outpoct [ep,3

Ca
.

i
=y

EOF [(1=0p £<200: —44)
BOtpart'itn, Delc) s
oulpart (op, 7):
oubtport (ops Sy

TOY (i=0::2<200;+31)
SuTport (9, JxzZ7) ;
TulEparElcp, Tl

outperl {cp, 3) ;
=Or [(P=DydL3nn. 12y
CREDNEEIGn, Sl ¢
2R o e < A

OULECET iTE, 3) ¢

(1=07 <200 441
SuULport (cp, SxVEr
outmerl (cp. 7))
CRTDROIET [ o, 3) .

{
for (i=0:1<p00;{ -1}
QULBEr: (de, 0xd0)
cuLport
dulparciog, 3 ;
Tor (i=0;i<200;+ 1]
2Utoert (dp, Oxd40 -
Yuiport (cp, 7] »
guiport {&p, 3} ;
B fi=:;;fFCE;+I;-
?Jrfﬁg:ﬁua; l=d() ;
o rt [ ,"] 4

(epy Thia

R = [ =i 4 ..
4._[_1'&. ‘I""Fi"-'-'

e method g4 =

el i

{3

ld

same method displsy char 2

Py

=



j="M'} A/dispizy chay B zame methtd dispiay char &

for (z2=0;3<200; 14
CULEoED [ap Qw7 EY
petprtics, )i

[ o o s =T

for (i=0;2¢<300r++1)
outpors (dp, CxCZ2);
cutpozt (e, 1)
oulportk (e, 21

Zer [i=0ris200 54417
sutpart fan, x0z);
CEPEEL P

e iyed i v ol ros s SR U

Tor [A=0772200 44
cETDOTT {op, DaiE;
SUTpOEL {CP T ki
putpart (ep, 3);

igl)i=="N"} f/displav char B szme method display char A

{

Ear =04 <R0Ted440)
outpert (de, 0xTe)
ol o v 1k o s o

et ot (e, )

for (i=0pid@rlt=1]
cutpart (do, Uxll);
outport (€9, 7] ;
ogutport [Ch,d) s

s o (D L TS B e R o o
sutport (dp, Ux20) ¢
anfpert (S, /i f
putpdrtiony S ¢

8 B e e - e ) I o 2
sptparstdp ddTale
gutparelen, )5

(2300 ol hiken o rRtn

//aisplay char 2 same method display char 4

for ([ =R et
cutbort (g, Ug3e);
cut@ort (e, )7
CUTEOTT (EE, 317

it el = S i e [ = = B




(dp, Oxd 1) »

(O, A
GuIvers (zp, 3 ;
OF (=0, 4<200: w4

CEEROTT (dB, Txdl

DUt ooy= [ = ) e
L = "pf i g
iphrt fep, 3
- R e 1 T

tor (i=0;

SULpert (dp, 0x3e) ;
cutoort (oo, 71

JJLpt:tfcp,j};

ELTET Stk i = o o T
| ELER T
T H T
HUMLROIT (gp, 30 -
o0 (I=0:3<200:4+14

SUtport {dp, 0x04) -
CUTDeCT (ep, 7)) ;
mTport lep, 1) ;
-3 I =03i<P0N <+

Sl3i==ro" figlenl
1
Tor (int 9=0; e bl

WLpors {dp, 0x3e) ;
SHLEDTt{cn, )
SULDesT fep, 3

=0T (i=0:i<200

:*p:rt:dp.ﬂ?éli,
Tyt 3 Wil s T
Jtpert {op, 7
MUEpSrt o
l__ (5]

;

SR

L5 SR

A

| T
]

L&

H
&
-
o
-+

hethod disy

= 1:;

izhar




r

il

=t

s ]

il

[“

-
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N "lmI"..I....'l..lll..'l."'hmHrwh
FETREIORAFRIUNA IR 00000 A A L o R

PREpert{de, 0g4%) ;
GETport (en, T
nu:panch,EJ:

iT (8[g)=="7" (Ydieplsy char B F2ms method o sp0 ay ©har &

1

=0 (Ind e Vi i€ Z00 e 442

GJTpurffd;,ﬂ?Dll

QEtPUrt (cp, 7)

YALpOrt (op, 3

for {i=f; iﬂEDD'++il
CkLFEITHDQFUXDlJr
Sutmer: [ Pqu
“Lpﬂrtttp,EJ;
for {i—ﬁ;;{EDC:L+iI
CULport Idn, Ox72)
autper-qrp,f:;
c"tpﬁr CCRR 3y
SoE (= D"iEﬂH,

v

CUTPOrt {dn, Ox01) :
DUtﬂB.CfPU i
Butpor: (ce ""

: S

Sl] ==ty ‘/display chay 5 same method display shar A
1
far' tigs L-D;;<?Dﬂ'lr i
ﬂLDu““Edp,nH 33 it
L 15 _i__.ll','_'f"t |E‘Fr T

1
Jt,ﬂrt’Cp,EJ:
foar :irG;i{EDE;l+iJ

':nsrr“dﬁ,uxﬂ'J;
SULECEE (op, 70 4
'-_purtgcpfjg-

F

9T [1=0; L<F00; 41

:::an'dﬁ » Cx80) ;
SPOLT Fa

.'_artfcp = i

== =J=J;i{?ﬂﬁ;++1]

11




-

LD (s[3]1=="V') //display cnsr B sams methad displsy char A
{
for [ipt i=0:3c200;4+1)
cuTpart (ao, Ix1l) ;
QUERSTE (cp, Ths
patpost (e, 3) 7
e [ifﬂ;ﬁ{2ﬂ§;+.l}

orEpaertide, Oxdd) ;
(4 s LRy Tixlle
gulpersep, 31 ;

for (i=pdi<ziD; ++4)

hh*ﬂ**‘mﬂihlhﬂbhhiﬁ¢|qhunhi|iiI-'u

outport (do) 0xdl) ;
cutportice, 1)
= sutportiep,;3):

= fer (i=0:;1<200;++1)

sutporl (8o, Ox1£) ;
SUEECTE eE P
OUTDOTL (CE, 3] ;
- t
“F Isi=="W"} S/digplay char B szme method displey char &
{
for (int 1=0:1i<200;-41)
outpozt (dp, Oxle)
' Sulsere (ep, 1)
: outport (Gp,3)
Tor (i=0:1<Z200;=+1)

vutport (dp, Ox2C) ;
oztport (ep, 1)
etnert (ano Rl

for (i=0ri=aiir+=1]

SUEROET (AR, OxZ0) ;
cntpartiich, 1)
cutport fop, 3);

Zor (4-07i<200;++4)

: SUTpOrt (dp, Uxve);
— sutportiep, 71 ;
outport(cp, 33;
¥
€ | [odg Ty
{ . .
for ing i=§;i§2ﬁﬂr++i$
CULPOLL {8, (e W
“aiaena

I S T i i o 10 e N




1]

SRtpare:
Eor (i=p

A I Hr
<200 +=1)

i

R
& 5

Y

Lllh

cutsort (dy, 0xla) ;
CUipoTticp, 71
satport (op, 3) =

== (=000 12

catpart (dp, 0xlo):

cutporl (ep, 7 ;

ontporelep, /31 s

Tor (i=0;1<200;:+ =514) :

outperl (dp, 0x73) ;
CULBORt tep, 7);
enTtportiep, 3] ;

]

“..HH.Hﬂ.nﬂl.hh“illllllIlillil-hii-l-llu;j

=L [sfii=="Y"] frdisplay

char B sare method o

Eor (int L=0;1<200;4+1]
cRtportids, 027 .
Teiporliep; Ty
outporsicp, 3) ;

tor (H=03i5200:4 £5)

SLspart (dp, 0x28) »
outper:s (ep, 7) :
Sutpert{cp; 3 ;

tor {(1=0;i<20021+1

Ntpert (8o, Ox10):

i
= ORIPOILico, T);
= sutport (ep, 3] ;
L fexr (f=0:d4<20 O 41 )

3 autpart(en, Ix0r) »
H cutport(ap, 7):
H sutpert (op, 3) 2
{ - s;j]=='£'l //display char 3 same method display char A
4
'J“ Tor it i=0;1<200r44+5)
— Cutport {de, 0x7L) ;
_{5 =3hi e ot L Tu e IS
ra SULwOrt (cp, 3 :
ia or [(a=0; 22200 = psgn
=
:i Sutpert (de, Oxda):

cutaort lep, 1)

dENRE e
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L —————e—

Program of PIC

i
B S 12 e
| R G 3. =50
e e i = e o
CONFIG Al S b v Erbe i WET OFF £ SWERTE OFF
= = il o _PWRTE OF
1 e O e g
g i e r AT HE
G 2 =T
V G| L) FEDHINTET
3 g e
] Fan Q0= sCounter

MCVIWE PORTL ; sexd datz on P23
CALL TEIZYC ; delay

EATL CLK v SERE =Lk

MOVLY 0%09 ;iasd 09 in rigestar w

HEVNE
CALT DELYD ¢ delay

CALL E1% ;. =end cilk
MOVLW Oxos sloEdh U8 in rSeosstar W

MOV =ORTH ;oomend dabt=s on PHE
| ) R b T rogelay

UALT, JLE ; send clk

MO LI vRla i~oad 08 in rige

MEVHE

1B




Fopdl i

e
L]

L
'

MOVIW

MOYWE e

6 SR

— -

S E

MOV

L

MEVIWE

CAl
CRLL

MOVLY
MOVWE

CR

MOVLK
MOVH=E
CALT
CALL
MOVITH
MO E
SRTT

-

Cd |,
[T e |
PO

MOVIE
CALL

CEELE

=

A" T >
MOV LW

MONIE
el
:

e

UAESTE T T
."Jx.-"r 25

L}
MENRE
CATLI

e
E¥ s 5 RN

=

DETYO

CLE

r EOIEF T
ORTE; 2
play mhar & samepethod displavic

o p ]
FiT

CLE

¥C

DEL=U
LK

EELYE
cLK

Hoay Epace ‘ganme mecnott display o
JRD
FORTB

TE L

T
e

Lt

Ek

dn

g SIS

EELY O

Tt

o s

17
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MCETH 330
MOVIE -'. i ;:- =
CALL DELYD
MOVTW B4
M POETRH

T -
bl DR

MV LW Jx0o1

L SalMe melhod glsnlgw Tha I

A, N O3 F
MOVIWE BORTE
SATL BELYD

FERT X

I-\_u-_i..-_' - r:—h"

MIOVIW 0x49
MOVIWE PURTE
CALZ DELYO

ALl CLE

Uxag

FORTHE

MOV LW D41
MOVITE JORTE
CELL DELVD
CALL CLE
7 display char 8 same mebhc glsplay «
Uil o S50.kal e

MOVLWE
AOVHE

ZALL DELYD
CALL CLE

MOVLW GEAS

18



CGALL CLX
MOVLW

MOVIKE

CALL «©
- iom = Cha B - : -
¢ e | S charc T SEIT gt Eetaty cimi=l sy GhaTr =

R T

MOV LW
NOVWF

CALL DELYD

BLL ELEK
MOV
MO E

CALL DELYO

CoLY Ohg

b I

s ) 1
MONVTW

MO

CALL BELYD

MOV
CALL DEL¥D
CALL CLK

L
NP2
B
SETTRN

0 MOV

HMEYHE
MOWVIT
MOVKE

HiT ] e

- B AT i g

GO TODE]

T — NN

Ox01

ZORTH

0x
%)

i =

= M

B

0X7F
BORTR

& ¥ i'..'l
L

SORTE

PORTA, 1

FORTE, 0

PORTH, §

[* 3.5
Vz

Vo

V3,1

19
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SR DR

=AIHC:HII_D 2.3 INCH (58.4 mm) 5 x 8
S s T — Y
v e DOT MATRIX STICK DISPLA
AlGaAs Red GMA2285¢
AlGaAs Red GMC 22850
PACKAGE DIMENSIONS DESCR!PTION

The GMX2285C 5 x 8, Single Hetarp
Junction AlGaAs Red dot matrix

display. It has g grey face with neutra|
sagment color,

FEATURES
LAl Y ( 58.4mm) character height.
F [ Low power requirement,
- __] Wide 130 viewing angle.
‘_J_ High brightness and contrast
| 5 X B array with X-Y select

X-Y stackable.
Easy Mounting on P.C, boarg.

Dimensions are in men {inch),
Tolerances are + 0.9 10.1) unle=e atherwies noted,
&8 pinn are 0.5 {.02),

LCEL NUMBER
Part Number Colour
GMA2zBsC AlGaAs Rad Common anode row,
GMC22850 AlGaAs Red Common Cathode row.

(For other color options, contact your local area Sales Office)

1687



e

o e

"AIRC
%mﬁ%%%%%@ﬁ

=MICONDUCTOR™

2.3 INCH (58.4 mm) 5 x 8
DOT MATRIX STICK DISPLAY

S0LUTE MAXIMUM RATING (T, = 25°c Unless otherwise specified)

= forward current PErsegment
(Duty cycle 1/10, 10KH2z)

=nous IF per segment

=" dissipation per segment

“= linearly from 25°C

“7S2 voltage VR per segments
==ting and storage temperature range
“sang time at 260°C................

---------------------------------------------

Units
mA

mA
mw
mWw/ee
Volts

-25°C to +85°C

=CTRO - OPTICAL CHARAETERISTICS (Ta = 25°C unless atherwise spscified

“mous Intensity/Dot
- #verage (Typical)
"= voltage (V)
fypical
Taximum
* wavelength (nm)
=3 line half width {nm)
%= breakdown voltage V,

158

AlGaAs Red

5000ucd

1.8v

2.5v
660nm
20nm

5v

Test

Condition
ls = 20mA

I = 20 ma
le = 20 ma
I = 20 mA
I: =100uA




R
=AlncH | |_::

EEMIC:CJNDI_IE:TEIF‘

2.3 INCH (58.4 mm) 5 X 8
DOT MATRIX STICK DISPLAY

*IN CONNECTION:

GMA2285C

Pin Number Function

GMC2285C

Fin Number

Function

Anode Row &
Anode Row 8
Cathode Column 2
Cathode Column 3
Anode Row 5
Cathode Column 5
Anode Row 7
Anode Row 3
Anode Row 1
Cathode Column 4
Cathode Column 3
Anode Row 4
Cathode Column 1
Anode Row 2

=T M I B - T R N

= e ST
R

L R B T

Cathode Row 6
Cathods Row B
Anode Column 2
Anode Column 3
Cathode Row &
Anode Column 5
Cathode Row 7
Cathode Row 3
Cathode Row 1
Anode Column 4
Anode Column 3
Cathode Row 4
Anode Column 1
Cathode Row 2

CHEMATIC:

- — e

;,
|

B
B
e
=

el

EnEn
=)

B s | P

4+t +..]'.+.]

I

i
¥

4 = ® g m f ® =
® 0O B8O 0 ;
4
‘II‘!I-l
e d "ﬁ: s
I‘;l

P 1 O I 00
2o
g i B
o |
|
S
T g B B

»
1'
F 4
-
-

:

-
=
-

]
L=

B

=

111

5|

'|I@

o

|~_~1l: o

@
R

B

g B

—I-l-l

-

. @

el bt e |

s 3

| el b
™

T G
*

158
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"_'AlRC:H ! I_D 2.3 INCH (58.4 mm) 5 X B

T R » DOT MATRIX STICK DISPLAY
__,MIDDNDL_JC:TEIH

=APHICAL DETAIL: AlGaAs Red (T, = 25°C unless othsrwise specified)

- —— — = e ———
=n 120 —
g
F L | B
: &0 e s mu.
Fd L] ! il
8
a = } TR /
E ! id
-G~ T g
3
z oL ASRE S \|
13 nE o 14 13 goC Bib AR TE  TBO RN
FORWARD VOLTAGE (Vri-YOLTS WAVELENGTH (%j-nm
Fig.1 FORWARD CURRAENT VE. FORWARD YOLTAGE. Plg.d BPECTRAL RESFONER
2% 2 B
e ] R wl 1 -1t
= L 1 T N | | |
3 gy E &
25
e 15
L -
E = nas -
W - 1.5 =
=E S | Z
E 3 | - -
m » OF
3 7 ¥
2E om | I_
2 o ! 1
= ¢ W = & B = 14 M i oc
-PORWARD CURRENT-mA DUTY CP01LE W PER BEOMEWT
Figd AELATIVE LUMIMOUS INTRHEMTY [AVERADE |r=1Tmi]
WE . FOmwa D CLARENT Figt LUMINOUS INTENSITY ¥i, DUTY S¥ELE
. 35 8 1 = ] vooa [~ T | ~
- i 1 |
= N T 300 e
§ = ™
o # E 200 <l
B 18 5 180 ..
= H
- t 75
! ¢ S <
= 1
x b 1 11 ] | |
- a I T o
= —d I B 34 & B K T LI I Rl 20 5@ 9
=
ry AMBIENT TEMPERATURE T puTY L‘"E-I.i'.:- o
Figd MAKIMUM ALLOWARLE OC CURRENT FER Fig, 8 MAx FELK EUH::I'_:T” 1":ﬂ Li=8
EEGMENT VE, A FUNCTION OF AMEIENT (REFRESH k]
TEMPERATUNE
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R
.‘-\|p=|_|||_n 2.3 INCH (58.4 mm) 5 X 8
= DOT MATRIX STICK DISPLAY

= .';DDNDLJCBTDF?TT""

_ABMER
0 SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANCGES WITHOUT FURTHER NOTICE TO
SDUCTS HEREIN TO IMPROVE RELIABIL (TY, FUNGTION OR DESIGN FAIRGHILE DDES NOT ASSUME
TY ARISING LT OF T5E ABSLICATION OR LSE OF ANY PRODUCT 2% CIRCUIT DESCRUBED ASREIN
IT CORNVEY ANY LICENSE UNGER T3 PATENT RIGHTS, NOR TH= RIGHTS OF OTHERS

DEES
SJFPOAT POLIGY
ED FOR USE AS CRITICAL COMPONENTS M LIFE SUFPQRT DEVIGES
FFAIRCHILD SEMICONDUCTDR

- LS PRODUGCTS ARE NOT AUTHORIZE
EME W(THOUT THE EXPRESS WRITTEN APRRONVAL OF THE PRESIDENT OF FAIRCHILD SEMICTMDUCT
<Al ION: As usec RErem;
sopor devices o spslame as devices ar syslems 2. A grftical comaongnt in any component of & [ie supao
a1 are intended for surgical implant inlo the body device of sistem whoae Talure o parform can be
suppaer or susiaen lite, snd (o) whese Rilure o RSBy exdecied to causa tha Taiune of 1he |IfE suppar
—rm whan progarly used In sosordance with davien o smtem, or to shedt i oty or effsctivencss
Hons for use previded in the labeling, can be
aoly sxpaciadd 1o rasull ina sgnificant injury of the

& 2000 Fairchild Samicondusior Chroonation

. =hiigsemi.com




MicrROCHIP

PIC16F84A

I8-pin Enhanced Flash/EEPROM 8-Bit Microcontroller

Devices Includad in this Data Sheet:
r FICTGRELA
 Extended vallsge mngs device mvailagle
[FICTGELFA4A)

High Performance RISC CPU Features:
+ Oniy 35 slingie word maruchons o sarn
* Al instructions-single cycis excapl or frogram

Oranch s which are hwo-cyais
* Dperaling speec DC - 20 WMH2 olock inplt

DT - 290 115 instnucian cyele

1024 wond='of program ssirory
Gt Bwtse of data FAAM
* B4 bytae of data EEPROM
* Td-ait wide nelrustior words
* E-hil widie data ytes
= 12 spacisl function Rarware regismrs

* Eghi-evel deen nardwars Elack
Jiresl mzirect and raiativa addrsssing ot
=ou; e pl BoUTtes:

=caira-KEMNT oin

KEC Hmar ovedlow

RORTE=T= inlamupt on chonoe

= [Jalz EEFPROM writd cormples

Beripheral Features:

* 13 10 pins witt indivigual dirsction controe
= High current sink/soures for dirsct LED drive
&8 mb girk max parpin
20 M SOUrce MEs, terpin
= TRAD 8-bat Hmercountes with B2k
prograrmabhe prosc ler

Soecipl Microcontrolier Features:

= 1000 erayerwriie cyvcles Enhanced Flash program

- S e
Fin Diagrams
POIP, SOIC
Apg e[ T BT -
HA —— 4T - FAR
Ry T = e T 3 b i m— R TLRN
HELR — = 8 sl —— osgaaireun
Ve —| 15 -] V[ ]y
BT = =05 Fd=—e gy
GEl =—a[]7 2 1a[]=—r FBe
AH: m—| | E 11—
RO2 = =[5 10[0 =—m 54

S50F

|

-
)
s
-
N
=]
i
RALNT =[] 7 =
A7 =—= | B
FEE == 5
RAE3 -r—-ﬂ 12 1

R

CMOS Enhsncad Flash/EERFOM Technology:

Low-powear, high-spoad lschaoiogy

Fully static gesgn
« Wide sperating voltage range:
- Cammersial 2.0 o 5.8V

METHary = Industrigs  Z0V I 5.6V
= T UCH 00D tyoical erase/wrils oydles EEPROM daa ~UHY COWSE COTELMTion:
SOy

* ECPROM Diats Rettnbon = &0 yeers

-Cirzult Saral Programming (ICER ™) - via twe

saidator Start-op Tirmer (05T

= Waldhdog Times (WDT) witn ts own go-chip B

3o for reliabre operstion
coe=protacton

e spving SLEEF mote
sstoptsble oscillgtor opions

=== Migizohp lechmology Ina

- = o A Lvpical (@S, 4 Ak
- TopA hypsal @ 2V 32 KHz

Fower-gn-Rasel (FOR), Powar-up Tirmer [FWET

Preliminary

e

< 0.5 A ypeal standbye Slerant a2y




PIC16F84A

“zble of Contents
=Hedice Dverdlew . i
Ny, Craanfration
TR ania
Tme) Moduls i
“mitn EEPREN Memory L

= 00 = Tar i oed

i
i
3
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i
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PIC16F84A

ﬁ—_ ————
1.0 DEVICE OVERVIEW Th2 program fMEMory cenlaing 15 words Which frans

lztas 10 oo INBIrLCHons, since. axoh H-bit program
MEMmamn word = e semp Witk A Bach device | ey
tier, The daig MEmary (R AM) COMBRE 58 Byfes Piala
EEPROM is g =D

This dotument =HVEING devica-Epasife iormakion fur
M2 OpereEtian. of Hhe PIS1G584 deviee, Agdibing|
formation mzy e i ety P Crmlpy ™ Mig-Ranpe
Aoieranpe Marem), (OEE3023), wivier may hs down

~asd o e Micrachip websie Tha Reierancy Thers ars slse 13 1y PN that ars usar-canfigured or
Manual shoulg na CenEidenad 3 complementary dosy  plfl-l- pir naESS. Sarme sing A7 miMigheses itk iner
0l 0 this data ghea: SH e h-g.-i';,' reeOmmended UBMIBE lunstiors, Thase UAZionE i da

=RANG or o bale Maedstanding ol tha Loz ammAl ' E.r.lemaH.:lﬁ-nq:I

Bl and operstion of tha oei plierg modules, " Changs en PORTRE nlerrup:

The PIC16Fada belonge 1y the mia-rangs family of ine * TimarD ciock input

EC mirg r.-iclu:::nuulla*:jwice 5.4 block diggrane o Taole 1-1 detsiia the ainout of e devics wilk descrp-

T davics jg showr Figura 1=

bans and detalis e 2ach pln

FIGURE 1.1: PIC16FE44 BLOCK DIAGRAM
. TI1EFE4A

= T o _

Flasn = L Ef__cll:_\_-:nﬂl-s_r_‘»— Nl | i 1 EFFROM Gats Mumnry
Frogras | IS = = ==,
ey | | T = —II I.. f— |

o RAW T FRAGM
Fmﬁ??.u. |r A Leval Spook I || Fiv Regstars _=_-4j,--'_ ESCaTa |- :4 .'JE;; 'ﬂfﬁq}lh
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e — e ey ==

TABLE 14 PIC16FG44 PINOUT DESCRIPTION

Pin Nama 5': El\?nlc Sﬁ? | !I'?Ip: I?I.l;:ir Descripticn
CiGlin. | 16 | 18 15 | ISTICMOS | Cicliator wrysial inpublievmmal cioe seuice inoul
"SCHCLROUT | 15 | 16 #4 5 — | Declatar crvstsl ougpul, Cannacts b neyetal ar resonam 1
cryeta; nscillatormode, 10 HC mode, OS02 pis outmots
CLROUT whish san 14 [na fregaescy of ©EC1, ang
cenclas e mEtructicn oucls mls
Tl & & 4 2 =1 -'u':a.sta.- si=Sr (ressr) Insubitrograrie ng vallaga inpt This
| pim 3 BN BChive bow tasad to e device.
FORTA =52 b deoctianal 172 poet
&y 17 (¥ 18 L TIL
H 18 18 20 L] FIL
R 1 = 1 TIL
=41 2 2 2 145 5L
S ARATTIRER 3 ° a i) 51 Cansien he faaciod W be the dodk inais o T [MED
fimarinacmer Outout s opsn drain yos
i ' |90RTB s & brdwechanal 10 part SORTE can be sohwars
peongrammed fo dileral wesk sl -up on ol inguls
] ‘ ? B 7 ‘ e =y RBWINT ah sl be selactad as an sxernz infemepr
air
- 7 7 ‘ B | e L
< | | 4 La] TIL
] ] IC L TL
==l 17 10 11 (=] TIL Inferup oo changs piy
. 1 1 e L TTL Intermupd oo changa pin
3 12 3 Ho TTLST & INzecTLTE on changs cin, Baral prograrmmilng clask
| 13 13 1= =) TTLAT Irtoe ol orl hangs pin. Safa) progrrsing dete
5 | = s 56 | P | — Ground refstence for lag o wrd 12 ains
| 14 e 1815 B [ | Fositne aupply oe iaghe and 10 oing i
_= g (| | Cr= antped L0 = impudiO it = = ponwear
— = Mal Uz TTE=TIL mput ST = Fchmitt Trggar-tnoy

1* Troebufer isaSchoit! Trigoee =cut whsn ool gurst as the axtsrasl marop
Thizs bufor ls 2 Schowl Tngger imput when used o seng pogramming mda
Thiz tuftar in & Schill Trigoer inae: whan coffiglne: in BT wasllator mode and-a SMOS nput otharwiss

e e =—= e ——
STAnane 4 Preliminary it 1098 Microchin Teahaalsay (=
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2.0 MEMORY ORGANIZATION FIGURE 2-1: PROGRAM MEMORY MAP
AND STACK - PIC16FE4A

Thers ars e mamory biscke in tha PICIGFAA
These arg the program memary and e dats memory | SRS
Each bloos s k= .J"W buos 50 |.'h.=i.| aooRER o BACh CALL  TETOOE -'t 8
binckcan ooear duning the same accilkator cvole BRTHIEL WAL dl i
Slach Lewvel ]

Tha da@ mermery ean furths! be broken dosn inia the
cenaral purpose BHAN BRo e Specal Fusction -
Regiglers [GFRs) The opemston of the SERs that Stack Level B
contral the "rore’ mre Jeactdhed heea The 5TRE Lgad
to control the penpharal modules e desericasd 1 the
seion discussing sach movoual perpheal module Emscharz irﬂ;rrmi aosen ||

The Sata memoy arsa diso  conteins the data
EEFROM memory This mestny & nol dieclly meppes
int= the Sata marmary, Dul e Indirectly mapped. That is
N indsrect gdoTEss ponter specifies e andress of the
datz EEPROM memaory 1o readiwriiz, The &4 bytes of
datz EEPROM mapory nave Ihe adorese rarge
Oh-3Fh. More detziis on the EERSROM mgmiary csn be
faun in Sestion ol

Aoditiongl informaticn on davice mamary may he found
n the PiZmicre™ Mid-Range Rsference Marual,
CEZEas,

1 Pregram Memory Organization

The FICTEREX has a 1340 rogram nounter capabis
of addressing. an BF % 14 Dmoram momoary ) spEacs ‘

w Hesal Vacls | QnIgh

r

Ueer Mamnry
Spasa

SFFh

sor the PICTEFELA, the fiwsl 1K = 14 [DODOh-037 AT
gre physicelly implamantad (Fours 2-1). Adoessing & | 1FF:
incator above the pliysically mpemantad asdrase will
AURR 8 wranaming, Forexample, for lacations 200,
2200, B20h, C20h, 1020h, 1420h, *E20h and 1C205
wil ba 1ha sams insrruchon

Tha ngset weoior is at 00000 and the imterrupt vactor (2
Al Midahy

———me - =1
* 388 Mizrarhin Technaiogy e Preliminary 5350070 page 5
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22 Data Memery Droanization

== data mamory s parsbcrad o bvo aregs. The Arsl
® 5= Soecial Funcion Registers (SER) arsa, whille the
weorT 5 the Ganamal Furpose Registers (GPRarea
= 5FAs convol heoporation of the device.
S=uong. of date memory Bre baneed, This = ke both
Pe SFR ares and the GPR afca, The GPR orea. |5
srkad fo alow grester tan 118 bwles ol guneal
paose RAM, The banked areas of th= 57R are for he
mesceTs that :l'_in'ﬂ]| fae rl.‘irl:']H-'al Turcisrs EH'HII]".
moures tha use of control bis for Dank seechon
Temen cantn: Dits ara lccamd inthe STATUS Recistar
Soure 2= shows the data mamoany map ergsnizaticn
SErUCHONS MOWWE BRO MOVE can move valies from
= W register 1o.any lesabor in'ihe register file (")
T ViTa-uwAlRa
sndrs dala memary 8N be acseased eiinar
=y uEing the abe Ule adedress of each st e
~dirocily through e File 3sec! Raglstar (F3R)
s=cion 2 44) Inchrecl addressing uses the presen!
Be of the RPI it for apcessinto I bankad sraas of
BE T
== memory is- pardtionsd into tas banks whizh
Hin Ihe oereral purpose regislers and the speciyl
cton regisiers, Bank Qs scleciad by cleating e
=0 il (STETUE <53 Selting the RRD il selacts Bark
oh Bank exlends uc (o T=h 1128 bytes ], The fms:
= locatons of mach Bank are ceseved for s
szl Funglon Rogistors. The remainder ars Sen-
== Furpnss Registars imolamented as static Rah

|I|

221 GENERAL PURPOSE REGISTER FILE
Each Ganaml Purpess Rogistor [GPR) & 2 bits wide
znd is anosssad allne diracty o indirecty. through the
FAR [Secon 2.4

Th: GFR addrezsss n bEnk ] 8re mappec 1o
addresses n bank 0. As an cxample; addressing loca
tion 0Zh o ACZH will actess he same GPR

FIGURE 2-1:° REGISTER FILE MAF -

FIC1G6FE4A
Fie Adoress Fllre Address
an reneet aear ! | ngirestecer U | 30n
01n THMRED OPTIDN_REG a2
f2n AL | ee | 82
B3y TATLEE STATLEE Lok
4n F53 RER B4
G5h PoRTA TRIZA B
E2k POHTS TRIZSE HEH
a7k ]7 i Bfn
Gak FrRaTs SECER BEh
nek ESADA EsConz Bk
Mk PGLATH PCLATH EAH
UBR IWNTOGH BTN EBh
[z BChH
Bl

Ceneral Mapoad

Furposs [BCoREYg

RemiFiaE in Bars 0

[ARAM)
4Fh CFh
anh ity

B :
_-__‘-_“ml
fFA | FIh
Fnank & Barg 1
O Unimplerrenioe gom memary iooation . eae 550
Saty 1 WA a ahwsiral ragister

TOT e B

Preliminary

=
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e ——— ———— e —— ——
222  EPECIAL FUNCTION REGISTERS The pocial funofion TEOISIETE car 52 Gnesified Tl T
= . e - i 52ls, core-and pe =riphars| Thasg EEROLIHES with he
-a-.:| opedtal Sinstan Regslers L IgUrE F any e funations as desoribes | this- saclion Thass

BUSET) are- lsad w s SPU ang Ferighas| Bi2led 1g (he obe paration of the periphas eatuims g
Hnctlons to antrol the ABACE operation, Theas gesciibac in the section fur tha EREiic Izatirs,
TROISIAG ars Slale A
TABELE 2-1 REGISTER FiLE SUMMAR Y

il = [ [ _Il_ I I ;.IIIE on | Walue on |
fdad- | Marmg Bt 7 ok d Bus5 Biy 2 Bit X Bit 2 Bk 1 Bitd | cowsipn oiher ety
| f | | | | Raget | sy

—— —— e N ) ) _I___.____._|__.__.__.___.____|
Bank o

12 | Pol = Sriles Bl aliha ="r:-,m ™ GOt s v
n_[Sirost ey — o Covr )

T A | z R |
4 Fan I

e e ke 1hg

b
Lot agag |

o . leomm e oy
___| = e U2 ] Byl Tl
| IfigdE 'a:: -‘=||"-"_|Tr_.. .=.|||I'E$|. Piracar g HE _u:r:._| VSRS g
L [ roRma Ml [l = mToea TR T RAZ | RAT T map BT ey
— [ Froshis i — -I-.__.__._|_—!._ e S
C8n B T I B [ REs | mEs | 1w |' RE3 | REZ [ POy -'-ﬁil"l'.hTI e T T |
2 oy e TS| S TR o, o, o = et G | —— |
o7k _L-.Jnmﬂhrmglﬂuck-ﬁrm Bl ge g . L | B s ol e
=] | EEDATA EF=AOM nat e nepicter e Lah o, WA
T EFaTR —'=F'1‘.:|Mu, 155 PR s = <
Tdh | PoLar e
a6h | InToon

s | _wor [ e [l T e 1 P® |1 o -'|_-___||
| Low order 5 gy of PIOrET: Crnertar fiz e | wene nic MR [
3 O o e Cion o |
.__ r-sr::_ _L._-|_h-ar Jiin n'_riﬁ-‘rr.n'ar! EE [iTINg ) === _| fle e ) :{il e TR gl
ESE ﬁ."—l"._-.n._n_ = —r-_'_ _-: 0 -EE;JOCI.F i = | == 231 T-l_' 11 |
"H TRiNE ::-h- 3 cat direciiuy sge - 111

_[ - | Rt namte e mma&? : ey i i
Sh  TEFenng | ] s W _ | WRERR] WEEN | wR | iy "

¥ i v b= n [
= L B
EEPRIIN e mt) rng'rrr T2 (ol 5 AMEi! regie in - I =
e .__.__.__.___.._._.”I_.__._ S
J - || e Wide beded - Urrer 5 Bitn o |hy F“:’" == Bilgd
T INTCDN BE | Eie ME | WT= ] eAE } TOF | NE '?E'r 6500 o |
LBfand . = :.nlrmm'r - uqchanga‘ = JTnphmr-rue: MBOCEs ' = = yaiye. M-:r s On gondd ]
Mala 11 The uppar yIE o this proorem oy a5 ne dirgcly SCeMER Dl PO ATH IS 5 sl FUEEIOT lor SEer2-fn Tha curilants
ol POLATH tan tig Tramafar i in ¢ h YRR ovle- of tha poodeam doginin- v bl e contanis of Prc s S=kn

e e feme:
I BZEATH

2 The TO ana PD stanm biss e STATUS rogismar ave e affeted Ly 5 WMTTH rpse:

S CHREr (han fee. "L rese = Includa ivtarma, resst ivough TR and the Watirdug Timer Reset
£ 0N Gy Aovics recal thesis alns yrs Fenfigused gs jqn.

5

iz "= the vajus Hhar will bein the soet Ol ek

—

——
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2231 STATUS REGISTER Only the B2, Bep, swars gnd MIVRE iNslructinne
shnuld ba uded I alter the STATLS “sgister (Tablo T-2)
Becausy (hese INSlruchons do nel ofoet =y slatos hif

e STATUS resiater containg the anihmatie status ol
nE AL, the RESET status and ihe nank select o fior = .
2 ot Note 1. The |2F end P s [STATUS7:55 ars |
. -Potused by the PICTRERY A and shindfe bo
EORrEmed B Searsl Lse of theay bifa

iR s {‘gurmfis-' Purpose ROt e P&-DTl
recommendad, since: his' may . gPac

o upyeBrn compatibility with e prosiics.

== wilb. any registar, the STATLS reysier can bee tha
==iiration for any inslrucion, [t e STATUS rexgistor s
= Desfrration for an insiruston ha aftects s 7. N
" ooite, ten the write o thase thres biks g disaties
Thess bits ang et or cheaned sunonding to dowics |=g'e,

“urthermore, tha ™D anc B bits s not wilable MNote 2: The C and DI bife Sporals as 2 B
TEErE, the teaul of 3n instruction with the STATUS o and digh borrow ot Bi, rospitivey n
=aizecas gestination mey be different R34 intendar sibtraction: See the Stisa. anid .mw-|
Of ERBMPE, TURE S0t will dlsar the uppardires ; e s hrf?"'ET'PI??' E
=antsetthe Z0ic This leaves tre STATLS registar Hpie 35 When e STATUS TEgrefar g dhe:
S 0080 1w (where 1 = Unchanged) fRise destinaing for g0 insiricton hal Aot

2oihe Z B0-Or Cols, thiir tha weite o Hiass:
hree bits & disadled. The specfiag bitee],
el B updale setorning 1o dovice g™

FIGURE 2-1: STATUS REGISTER (ADDRESE 03h, B3h)

AL RANLE B E-1 L == Bty By
e o e e I I Py Bt | € | |R:Resdanabr |
P Eibf | W= Wiitable ot
L= Lininitlemantes aif, | |
e a5
|=n =\l 6l FOR rezel |
blt 7 IRP Rogster Bank Solect bil (Used for Indirsst addressing)

Thie 1RF bitIs nal used oy e PICTGEEEA. R should be msntained dear,
ot B-Z: RP1:RPD. Regmier Bank Selast kil Lu=nn r direct addrmesing |
G0 = Eank D (D0h - )
01 = Bark 1 (50n - SFh) |
Each bark w128 ovies Cnly Lil AP0 |5 usod by the PIC1GFE4A. BT shoulg oa mainzines casr
TO: Tire- ol b
1 = ARGE DoWOrUD, CLEWDT incl ustion, of e1=8s instrucdon
U= AWDT lime-out oocurred |
ot 3 PO; Powar-sown bil |
1= After pawnre-up or by the C1LEWDT instrusticn
=By sxaculien of the 2/ 507 inslrucion
B4 2 Z Faro b
* = Thie regult 8¢ an anthmetic o kegit operation is zero |
= The resull of 2n arihmnske ar legic opaaiion Iz not zero

Fs

W PC: Digit eeryESEW bit (lor AomWE aod ATdLw inslructions) (For Bomow the nalarity is revarses)
1= A camy aul from the 8t low srdse Bt 6f the raallt oesurred
€= Mo carry-out from the 4In low-order 21t of the resull |
i G Garryomow bil (foraomseand RUDEH instruetions) |
1= A carmy-oul from the most significan! bit af the resull oomuras
0 = MNa carry-out fram the mos: sigrificant kit of e esult oocured
Nate For zomaw the polanty I= ravoraed. A subtraction |e seculed by adoing the lwo's comploment of
e 2econd uperand. For rotate (RRT BLE) inerustions, Lhis 5it = leaded with elimar the lugn ar iow |
ordernit 2f the sourcs regjsfer,

— I

=T nee o Prei Iminary & 1845 Meomchip Technelogy inc
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ety i

OFTION_REG REGIETER

Note:

Ths OPTION_RED redlstar js 2 réadable and wiitable

reqetar which Conaing verous control oits :0 coafigure

the TMROAWET prescaler, the axigmal INT inlermusy, -
TMRED and the wepk pullios on PORTE

FIGUREZ-1: OPTION_REG REGISTER [ADDRESS 81h)

e WHT REA =2l TaRE-has g 111
ofpstafir assigmicnl.

RN Hwy-* FAN-1 Hefly-* Haife-1 -1 R Ruvy-1
FAPL | HTEDG | TRES | Ta5F =t | PEE | PHY 250 H = Ragoake il
HIET D W= Wnkabla il
L = Unimciementad bit,
el 0
-1 o= \Vaea: POR resar
= 5 REPL! PORTE Pull-up =nsbie bil
1 = PORTE puil-ups o disablod
U= PORTE pu'l-ums ars snankes {oy indrddusl por @l waiues;
B G INTEDG: Inferupt Edgs Select it
1 = Inerrupt on nang edge of REGANT pin
0= Interrupt o6 falling edge of RILANT gn
ot 5 TOCS: TMRU Clack Scurce Select bit
I = Traneition ain RAATOCK! pin
0 = Interngl instrucion cycle clock (CLEOUT)
ot 4 TOSE: TMRC Source Eage Salact hit
1 = Ingrement ar high-io-low trensibor on RAGTOCK] pr
0= Ingcremeant ar lew-to-igh tran sitian on Rady TOGR] pr
ot 3 PSA: Frescoior Assionmont it
1 = Prasedar esionesd o the W3
0 = Prescaer assigned o TAMRD
oil. 20, PS2:PED Piestaler Kala Salaol biks
Bil Vakue TMIRC Reie  WIT Rae
ol ol z 11
(4| & 12
gl Y. | 1v4
i 18 s
o § - LR [T
1%l 1oEg Ve
114 128 154
1 Z5E 1 126
s m—— e e ————
oo Wicochip Technoboay s FrE!“‘FI'Il!i"IIRI"}' JE3800TA-paga B
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224 INTEON REGISTER

e ) Hote: - = Interrupt flag oits et sct when wn rmerupt
: INTCON ragissss 5 2 readshle and wiitable - = pnedit on g s fegertinns o the State of |
=nsier whch comamns me vanous daetls kit for 2l | TS COrrESponding enatic st o the .ﬂ,ﬁba“

RETURL DeRR fi5 - mnshle ity GIE ANTEONSTS) J

FIGURE 21: INTCON REGISTER (ADDRESS 0Bh, 8Bh)

RIND _RMIC RO R RS RWD R0 R
GiE. | EEIF TOIE INTE Reie | rorr INTF FiEl| F = Reltable =it
7 hift W = 'Wirltacl= bi

L= Lnimalemaius bil

| raar s o | ‘

-1 =Valon at POR recs

Bit'F GIE: Globa’ Intgrust Snalie bit
1 = Enables gl un-rmasked interuats
0 = Dizablaz all Inlerrusts |
Note: Far the opsration of the intermus! strustise. pleass refor o Section -
ol EEIE: EE Write Complate Inteirup! Enable oit
1 = Enzhles the EE write compisteintermes
€ = Disalilas Ine EE writs complabs intamupt
2t & TOIE: TMED Overfiow [semupt Erasie bi
' = Enables the TMRE |nterup:
0 = Disanles the TMRO niterupt
4°  INTE: RBOVINT Intarrupt Enabla ot ‘
1 = Ensbles the RBINT inlzrmip
3= Disalbes te RAWINT intarup
o3 REIE: RE Pasi Crange Inte'rupt Fnable bk
* = Enatles the RE port cnange infermus
€ = Cigshles th= BB port charge Inlermunt
Iz TOIF: TMRS Owerfiow Intarrapt Flag oit |
1= TMRO has overdlowes (misst be dsared sofiwaie]
0= MR did ol cvsrfow
INTF, RBOANT Infrrupt Flag bit ‘
1=Thae REO/NT inlerrupt ozzurred
0= The REQUNT intermupt did not oocur
18 RBIF: RE Port Change Intéemint Flzg bit
| =When &t leasl one of the RET RB4 pins changed siala (miusl be slearsd i softwara)
= None of the RE7.RB2 pins have changed stals |

= =
TR pugs 10 Praliminary @ 1393 Microchin Techmlody ne
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2.3 PCL and PCLATH

The progran courdar | PG| specifies the addrass of the
immtruciicn m fewh for exscuion. The PG is 13 bis
wide, The ew bele s sallad the PCL register This rea-
I=er 5 readable ant writaole. The high byle g called
the PCH regialar. This register contains the PC<12:8=
kits and ls ot directly reacabic or wrilsle, Al updalss
to the PCH ragistar oo through the PCLATH register

2:3:1 STACK

Thie stack allows-3 combination of up ™ & program calls
and mterrupts 1o occur The siack contains the retum
Addrezs Trom thie branch 7 o'odram exscution

Midranae: devices Have an 8 level deep = 15-bil wids
haroware sleck. The stEck space ts nol pan of either
program or data space ans (e stack pointer is nol
reazabla ar wilalile, The P iz PUSHed onte the stack
whzn 3 DAL instroofion i axsaiied o an inlsrupd
Lau3Es 8 branch. The stack = FOPed in heovenl of a
FEZTURH, RETLW or & RETEIE mnsbuchion megution
PCLATH is nol modified when the stack i PUSHed o
FOPad.

After he slack nas bean PLUSHed sight timss, the ninth
push cwarwriles the velue (hat wes storaa from the et
push, Tha l=nth push overwriizz the sscond push {and
5200

24 indirect Addressing: INDF and FER
Repisters

The IMDF register (2 not 8 physicy reqiser Address.
ng INGF actually addresses the regizier whoes
aibdmasz - somainsd in the 5% register (FSR |3 &
panter) This s indirpct addsosgng

EXAMPLE 2-1; INDIRECT ADDRESSING
« Regleter file 05 contains the value 10k
* Hagistar file 08 conlaing tha value 0AR
= Loaz the value 05 intc the PSR regisiar
* A mead of e INDF registar will return the value of
Toh
* Insremant the vaus of the FER register by one
(ESR = 08
= Aread of ihis INDF regiztor now will islum the
vaiue of JAn
Reading INDF Kealfl indirsetly (FSR = ) will produse
Q0h, Wiiting & the INDF register ndirsctly results in 2
ne-uparation (@tnough STATUS bits may be alecie:d|
A simple program 10 clear RAM osatane 20h-2Fn
wzmy irlire:. sddressing is shown in Sxample 2-2.

EXAMPLE 2-2: HOW TO CLEAR RAM
USING INDIRECT

ADDRESSING
meanlw Be2d pimdzialise peintar
mnwwl FER i To-RRM
WIEET ot NRE Froieacr THOF polsces
ines FHE p it phintor
Etims FSR,4 rall] doro?

grte HIKT +HO, dlear fext
I L )
g O LD L E
Ar sffective 3-bii addraee i& abtained by concatenating
the 8-bls FER regisler and the IRP bit [STATUS<7>] as
anmwn In Sgure 2-1, However, IRP s not used In the
SIG1EFE4A.

= 1828 Microohin Taghnalogy Ing
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DATA SHEET

For a complete data sheet, please also download:

« The |CO8 74HC/HCT/H CU/MHCMOS L¢

« The |CO8 74HCH

aic Family Specifications

ICT/HCU/HCMOS Logic Package Information

* The iICO8 T4HC/HCT/HCU/HCMOS Logic Package Outlines

7T4HC/HCT154
4-to-16 line decoder/demultiplexer

roduct specification

September 1993
& under Integrated Circuits, ICO8

silips o
smiconductors

= PHILIPS




emiconductons

16 line decoder/demultiplexer

Product specification

#
TAHC/HCT154

#

ES

femuliiplering capability
== 4 binary-coded Inpulz me
v oltputs

anzble gate for strabing or expansor
capzblty: stenzard

=qory. MG
41 DESCRIFTION

n comoaatibie with low power Schotiey TTI

ore af 16 mutuziy

C/HCT 154 are higlh-speed Si-gae CMOS devices

The TaHLHCT 154 decoders acceat four aotive HIG=
binary address inputs and orovida 16 mutualy sxslimive
active LOW outpuis

['he 2-input enable gate can be usad (o slroba e decodar
e el i v the normal decoding “gliftches” on (he ottt
s een ke usad tor the expansion of the decodes
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o-16 line decoder/demultiplexer TAHC/HCT154
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Philips Samiondustons Product spacificabion

4-t0-16 line decoder/demultiplexer F4HC/HCT 154

DC CHARACTERISTICS FOR T4HGC
For (e DT characlaristics see "T4HOHCTINCLIHOMOE Lage Family Speciications’
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AC CHARACTERISTICS FOR 74HC
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Tami ("C) TEST CONDITIONS
T4HC
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S L ia 30 38 a5 4.5
11 | 26 33 ag B0
b ! i e put transition time 19 |75 #a [ 110 rEs 20 |Figs 6 and 7
T 15 3 22 4.5
8 |13 15 18 5.0 ,
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HARRIS CD74HC393,
CD74HCT393

High Speed CMOS Logic
Dual 4 -Stage Binary Counter
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CD74HC393, CD74HCT393

Functional Diagram
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Logic Diagram
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CO74HC393, CO74HCT393

DC Electrical Specificatione e antinuad] l
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