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Lecture-58
Interfacing (Contd.)

So, as far as connecting one LCD is concerned.
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LCD Interfacing

Advantages over LED

1. Declining prices

2. Ability to display numbers, characters and
graphics

3. Refreshing controller is part of LCD

4. Ease of programming
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So, there are some pin structures for the LCDs and those pin structure more or less

standard one like.
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PinNo:  Name Function
.
LC D PI n S M 1 Vss This pin must be connected to the ground

1 vce Positive supply voltage pin {5V DC)
3 VEE Contrast adjustment
4 RS Register selection
5 RIW Read or write
6 E Enable
7 DBO Data
8 DB1 Data
] DB2 Data
10 DB3 Data
1 DB4 Data
12 DBS Data
13 DBE& Data
14 DB7 Data
15 LED+ Back light LED+

Back light LED-
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These are the common, commonly available pins on some LCD panel ok. So, pin number
1 to 16. So, that is pin number one is the VSS that is connected to the ground line, when
pin 2 is VCC positive supply voltage which is the 5 volt, then pin number 3 is for
contrast adjustment. So, you can put some voltage value there accordingly the contrast of

the display will be selected then the pin number 4 is for the register selection.

So, as I said there are different types of registers inside the LED, inside the LCD panel.
So, it is basically if you have got if you have there is control register and there is data
register in the control register we put commands for the display and in the data register
we put the display the characters or the graphics or whatever it is whatever pattern we

want to display. So, they are put on to the, this data register, then there is a read write pin.

So, which is read or right so, the whether we are trying to write something on to the
panel or we are trying to read something for the panel like sometimes we need to know
the status of the panel. So, what it is doing and all that? So, then we can have this status
input to the read by activating the read line and if you are trying to put something on to
the panel. So, you can activate the right line and that way you can put that right control

to the LCD, then there is a enable pin.

So, this enable pin. So, naturally for the operation of the LCD this enable pin should be
activated then we have got this data lines DB 0 to DB 7 they are for this connecting the
giving the data control to the panel and then there is some LEDs LCD display they have



got this back light facility. So, you can put this back light by this differential input this
LED plus and LED minus. So, you can control this back light part, some LCDs may not
have this back light, some LCDs may have this back light out of them this register select

so this is very important.
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RS - Register Select

* RS =0 - instruction command code register
selected

* RS=1-> Data register selected to send data to
be displayed

* E:Enable LCD to latch data presented to data
pins

* R/W: 1 for reading, O for writing
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So, this pin so if RS equal to 0 the register select is equal to 0 then the instruction
command code register gets selected. So, whatever you are righting. So, that will go to
the command port, that will go as command to the LCD panel it will be stored in the
command code register and if RS equal to 1 then the data that you are showing that you

have sending. So, it will put on to the data register for display then the enable.

So, enable LCD to latch data presented to data pin. So, this enable is naturally this
similar to all other enables. So, enable it. So, it will be it will be the value that you are
putting on to the data base we will be put into the data register and for display and there
is a read write pin. So, it is one for reading and 0 for writing. So, if you are trying to
write something on to the command code register or data register if you put a 0 here and

if you are trying to read the status of the LCDs. So, give a one on the read write pin ok.
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Command Function
LC D C 0 m m a n d S oF LCD ON, Cursor ON, Curser blinking ON
0 Clear screen
02 Return home
04 Decrement cursor
06 Increment cursor
0E Display ON ,Cursor blinking OFF
80 Force cursor to the beginning of 1" line
co Force cursor to the beginning of 2 line
38 Use 2 lines and 527 matrix
83 Cursor line 1 position 3
3c Activate second line
08 Display OFF, Cursor OFF
w1 Jump to second line, positionl
o Display ON, Cursar OFF
[e] Jump to second line, positionl
Q2 Jump to second line, position2
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So, there is a standard set up commands that are understood by all the LCD display. So,
these are all standardized like the command 0 f the function is to turn on LCD turn on

curser and the cursor blinks ok.

So, these 3 things are turned on by giving a command. So, on the command port
command register. So, if you right 0 f then this will happen, LCD will turn on curser will
be on the it will show the position where the characteristic will be input and the blinking
will turn on, then if sometimes you want to clear the screen. So, that for that you send a
command 0 1 to the LCD display. So, this command goes to command port, command
port register and the display gets cleared then return home return home for the LCD

panels. So, you can have a home position define.

So, may be if is a LCD panel like this normally there will be 2 lines on the LCD panel.
So, this may be the home position. So, cursor was somewhere here say now if you say
return home by 0 2. So, the cursor will come to this point and depending upon the
setting. So, it will start blinking or something like that. So, then increment sorry (Refer
Time: 05:07) decrement cursor. So, decrement cursor will take cursor back by one
position. So, if cursor were here it will come back to the previous position so that is the

decrement cursor.

So, similarly increment cursor will take the cursor to the next position. So, you can, so if

you are putting some pattern. So, you can use this increment cursor decrement cursor



commands for putting the cursor at a proper place and then you put the data to be
displayed. So, the data that pattern that you want to display will become visible, then we
have got this 0 e for display on and cursor blinking off, sometimes we do not want the

cursor. So, it should remain as a steady output so the cursor cannot blink.

So, that way it is display is turned on and cursor blinking is turned off then 8 0 it will
force cursor to the beginning of first line. So, it is a 2 line display that I was telling that
most of the LCD they are having 2 line displays. So, if you give the command 8 0 it will
take the cursor to the beginning of first line, similarly if you put the command c 0 it will
put the cursor to the beginning of second line then 3 8. So, 3 8 it will stand for use 2 lines
and 5 cross 7 matrix ok. So, 5 plus 7 matrix means how many dots will be there per

character the 5 plus 7 matrix so.

So, many dots there are so based on these dots. So, you can select some pattern to be
displayed, then we can have say 83. So, it is cursor line 1 position thre3e. So, this is an
example. So, you are there are number of positions. So, that way you can you can put at
it you can you can put the cursor at the particular position. So, 83 80 will take it to the
first position and 83 will take it to the third position like that, then 3C 3C will activate
the second line, second line will become active and 08, if you put 08 then display will be

off and cursor will also be off C 1.

So, it jumps to the second line position 1. So, C 0 is the second line position 0 C 1 is the
second line position 1 then 0 c¢. So, display on cursor off ¢ one jump to second line
position 1 C 2 jump to second line position 2. So, this way so 8 will identify first line ¢
identify the second line and then for a position within the line. So, you can go to the
second part will be specified that like ¢ 1, takes it to position 1 ¢ 0 takes it to position 0 ¢
2 takes it to position 2 all in the second line. So, this way you can you can control the

cursor and then put a character to be displayed.

So, that it will be displayed at current cursor position.
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LCD initialization

* Send 38H to the 8 bit data line for initialization

« Send OFH for making LCD ON, cursor ON and
cursor blinking ON.

* Send 06H for incrementing cursor position.
* Send 01H for clearing the display and return

the cursor. -
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So, how to operate the first thing is that we should do for a LCD operation is to initialize

the LCD. So, we sent the command 38 x to the to the 8 b data line for initialization. So,
for LCD is connected to the data base of the processor so, sending 38 x to the 8 b data
line. So, it will initialize the LCD then we turn we want to turn the LCD on the cursor on
and also the cursor blinking on. So, for that the command lowered is 0 f x as we have

seen, 0 fx will be put on to the command port.

So, it will be displaying the LCD will be on the cursor will be on and the cursor will also
blink, then we want to go to the next position of the cursor. So, we can send 0 6 x for
implementing it and then we send 0 1 x clearing the display and return the cursor. So,
that way whatever if something is there on the display will go off by putting 0 1 x by. So,

that way we can do it.
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Sending data to LCD

Make R/W low.

Make RS=0 if data byte is a command and make
RS=1 if the data byte is a data to be displayed.

Place data byte on the data register.
Pulse E from high to low.

Repeat above steps for sending another data.

' NPTEL ONLINE

IITKHARAGPUR CERTIFICATION COURSES

After that we should may this read write low and make RS equal to 0 if data bite is same
then the command then RS is equal to 1 if data byte is data byte is, if you are sending the
data byte. So, if you are sending a command bite then RS is equal to 0 if you are sending

a data byte then it the data byte will be displayed.

So, this read write is equal to low. So, after that so the data is retained. So, read write is
low means this write is activated. So, the data byte will be retained either to the
command port or to the common register or to the data register, after that we place the
data bite on the data register and pulse give a pulse on the e line the enable line from
high to low. So, this e line makes a transition from high to low as a result this, the display
will be enabled and the pattern that I have sent will be displayed, then we are repeating

this process for sending another data.

So, this process should go on for sending different characters to be displayed. So, once
the cursor position and send the next data byte to be displayed so that way it it will
continue. So, after sending data byte then you can you can right it and give a right

control to the LED to the LCD display and it will be outputted corresponding register.
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So, this is the interfacing diagram we have got this particular diagram for this display
162 JHD 162A. So, 16 by 2 LCD modules so, each line has got 16 cursor positions and
there are 2 such LCD lines.

So, it is a 2 line display and if you look into the connection pattern then you see that we
have connected this port 1 to the data lines of the LCD, DB 0 to DB 7 they are connected
to port 1.0 to 1.07 then this line register select then this read write and enable. So, they
are controlled by pin 13, 14 and 15 and rest of the pins are connected to VCC, VSS and

then this 5 volt power supply connected here.

So, this way we are, so then we is for contrast adjustment they port here if you change
this port position then this v, v change as a result the contrast of this display will change,
some of the displays may have this then this LED plus and LED minus, LED plus and
LED minus has been given 5 volt and this minus has been given 0 volt as a result this
back light will be turn on ok. So, we can do this thing then on the 8051 sides. So, there is
nothing new here. So, the port 3 bits 3 4 and 5 controlling this 3 bits and this port 1
controlling the data base line for the LCD then the program for doing.
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Program

MOV A#38H /[ Use 2 lines and 5x7 matrix

ACALL CMND

MOV A HOFH  //LCD ON, cursor ON, cursor blinking ON
ACALL CMND

MOV A H#01H  //Clear screen v
ACALL CMND

MOV AH#06H  //Increment cursor

ACALL CMND

MOV A#82H  //Cursor line one , position 2

ACALL CMND

MOV A#3CH  /[Activate second line
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IITKHARAGPUR CERTIFICATION COURSES

It is MOV a comma as 38 bits. So, that will be using 2 lines. So, so we use 2 lines and 5
cross 7 matrix structures, then a call command. So, this will call the routine for putting

this output onto the command ports. So, we will see how this is done.
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P 4SSt D

CMND: MOV P1A
CLRP3S
ClRiLg
SETB P3.3
CLRP33
ACALL DELY
RET

DISP:MOV P1,A
SETB P3.5
CLRP3A
SETB P3.3
CLRP33
ACALL DELY
RET

DELY: CLRP33
CLRP3S
RET
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So, this is that command. So, this is doing a register we have got 38 x. So, that is moved
to p 1 then clear p 3.5 clear p 3.4. So, so we just need to see what are these for 3.5, 3.4
etcetera. So, this 3.5 is 3.5 is r s. So, our 3, 3.5, 3.5 is the RS register, RS bit then 3.4 is

the read write, 3.4 is the read write and 3.3 is the enable ok. So, these 3 are the setting



now we can look into that command port. So, the command code you see first we have
done clear p 3.5 this register select this register select bit is cleared and then this we are
writing onto the command port since this bit is cleared. So, you are writing on to the
command port, then this clear 3.4. So, this will be clearing this read write line. So, we are
trying to write some value and say bit p 3.3 and clear p 3.3. So, we are giving it a pulse

of high to low on the e line.

So, as a result the value will be put on to the register and we put a small delay routine for
the value to get latched and then it is returned, this delay routine is very simple. So, it is
just clearing the 2. So, we need a small amount of delay for latching the value to some
useful thing clearing p 3.3 and 3 point for that metal you can any other statements here
which does not have effect on the operation of the LCD panel ok. So, we can do that. So,

if we go back to the program.
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Program

%MOV A#38H [/ Use 2 lines and 5x7 matrix
rh VACALL CMIND
n',.;“.q MOV A HOFH /[ LCD ON, cursor ON, cursor blinking ON
 ACALL CMND

MOV A#01H  /[Clear screen

ACALL CMND

MOV A#06H  //Increment cursor

ACALL CMND

MOV A#82H  //Cursor line one , position 2

ACALL CMND
MOV A #3CH

/[Activate second line
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So, what we are doing is that, we are simply we are simply putting the 38 x on to the
command port command code register then 0 fx, 0 f x it will turn on the LCD cursor will
be set on and blinking will be turned on, then the again the command port it will be
written then we are putting 0 on x on to the command port. So, screen is cleared, then we
implement the cursor. So, that it comes to a valid position and then a cursor line 1

position to move the cursor line 1 position to by doing this and then we activate the



second line. So, 3C x this will also activate the second line then this 49 D so this is some

value that we want to display.
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PPV AHI SO BY

ACALLCMND
MOV A,#49D,
ACALL DISP
MOV A,#54D
ACALLDISP
MOV A,#88D
ACALL DISP
MOV A#50D
ACALL DISP
MOV A,#32D
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So, a call display so display routine it will put this character 49D. So, 49D is basically so
this decimal 49. So, this will be put onto the whatever be the corresponding character.
So, that will be put on to the display, then we are then after that for putting the character
54 decimal on to the a register calling the display routine so, this 49, 54, 88 so these are
various as key code for different characters that we want to display for some pattern. So,
this 32 is the space. So, that way it is just outputting some pattern on to the display, then
this 170 that way we are 76, 67, 68.
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PR 4SSt D

MOV A #76D
ACALL DISP
MOV A#67D
ACALL DISP
MOV A #68D
ACALL DISP
MOV A#0C1H //Jump to second line, position 1
ACALL CMND

MOV A#67D
ACALL DISP
MOV A #73D
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So, they are outputting corresponding pattern on to the display, then we jump to the
second line. So, this aims the display of the first line then we come to the second line, in
the second line for going to second line we have to output something to the command
port. So, 0 0 s that ¢ one x that should be outputted on to the command port so that is
done here command register then this 67D. So, this is the first character that we want to
display. So, that is put here, and calls the display routine. So, it will be displayed then 73

decimal.

So, that is the next character that we want to display. So, that will be shown here and that
will be displayed that will be put into the display register and that will be shown there,

shown there.
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ACALL DISP
MOV A,#82D
ACALL DISP
MOV A,#67D
ACALL DISP
MOV A,#85D
ACALL DISP
MOV A#73D
ACALLDISP
MOV A,#84D
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So, this way all the character that we want to display on the second line so, they are put
on one after the other and this correspond the display routine is called so, that it will be

putting that value on to the display register and at the end.
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MOV A#83D
ACALL DISP
MOV A #84D
ACALL DISP
MOV A#79D
ACALL DISP
MOV A #68D
ACALL DISP
MOV A #6850
ACALL DISP
MOV A #83D
ACALL DISP
HERE: SIMR HERE
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So, we are just after all the character that we want to display has been shown. So, we are
putting the program on to the infinite loop here. So, unlike LED programs where you
need to again start displaying the first character because by this time the content is lost,

but here it does not happen because there are dedicated register to hold the values. So,



once you ate putting different characters that different positions and then calling for the
display routine. So, that display part remains there. So, it is not vanished and the
refreshing circuitry is built in with the LCD panel. So, the refreshing circuitry will ensure
that the periodic intervals that it will put the corresponding characters that we have put at
different cells and refreshed them and if you want to clear a cell then for that purpose so
we have to write a new character on that cell or if you want to clear the display all

together.

So, we can do that by the clear display type of command ok. So, this program is jump is
infinite loop here because nothing more serious needs to be done. So, this was the

program for this command, command port part.
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CMND: MOV PLA
CIRP3S
CIRP3LA
SETB P3.3
CIRP13
ACALL DELY
RET

DISP:MOV P1,A
SETB P3.5
CIRP3A
SETB P3.3
CLRP3.3
ACALL DELY
RET

DELY: CIR P13
CLRP3.5
RET
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So, command port register is loaded with this value, this statement. So, command code
will be register will be getting the values then we have got the display routine. So, this a
called display. So, here also the same thing first we have to move this a value to p 1. So,

we do say p 3, p 3.5. So, p 3.5 was that read write line. So, we are putting.

So, 3.5 line is set. So, that I am this is that sorry this is that RS bit register, RS bit line.
So, RS bit line is set to one thinking that whatever we are writing go to the data register,
then clear 3 pa p 3.4 said b p 3.3. So, these are fine clear p 3.4 will be putting that read
write line to write making it is easy 0 and there is a pulse on p line 3.3. So, that will give

a pulse from high to low as a result the selection will be enabled then this a called delay.



So, this will put a delay here. So, after setting all these things the value that is there
available on the p 1 register p 1 port through the data base it will go to the the data
register of the display, then a called delay.

So, it will put a delay and then we are returning going to the program from point which
was called. So, in this way you can interface a number of LCD, a number of interfacing
devices to the system starting with simple system simple keyboard, simple a single LED
s to multiple LEDs to 7 segment displays then we can we have seen the connection of 8
to 55 as a programmable device by which again you can connect number of, number of
other interfacing devices then we have seen this other interfacing devices like this ADC

analog to digital converter.

So, that you can connect some you can get some analog signals converted into digital
value and stored inside the microprocessor controller or microprocessor, the digital to
analog converter where you convert this digital value to corresponding analog value and
when you are going to connect some actuator to some to some micro controller micro
processor you can you can put the digital value there it will be converted there to the
corresponding analog signal and then it is outputted to the actuator. So, that the
environment the actuator gets the control and it behaves properly and finally, we have the
another display this LCD panel display and these are also quite common in many of the
displays that we have. So, of course, there are more advance version of LCD panel

colour LCDs and all that.

So, only thing that is going to differ is basically some more selection lines and some
more commands ok. So, if you are looking in a particular display. So, what you need to
see is that what are this extra commands and what is the sequence in which they are to be
activated, otherwise the interface remains same, interface remains same with any
microcontroller or microprocessor you are going to connect it so, only the sequence of
this command that you are sending and data that you are putting so that will be varying.
So, this way you can connect a number of devices to the microprocessor and micro

controllers.



