LCD



LCD

Contains its own controller HITACHI standard that
maintains LCD segments and provides display features (
blinking, character position ,refresh, special characters)

Has a multiplexed command and data parallel interface
Low cost ( <$6 for small displays)

Variety of sizes and shapes

Fairly ubiquitous in modern products

PIC 16917 has internal peripheral that can drive LCD
segments directly without need for HITACHI
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LCD Interface multiplexed Data
and Control

PINNO. | SIGNAL | LEVEL DESCRIPTION FUNCTIONS
i VSS - Ground oV
2 VDD - Supply voltage for logic & LCD (+) 5v+5%
3 Vi - Supply voltage for LCD Decision by user system
4 RS HIL Register selection H: Date L: Instruction code
5 R/W HiL Read/Write H: Read L: Write
6 E HH- L Enable signal
7 DBO HIL Data bit 0
8 DB1 HIL Data bit 1 8 bits
9 DB2 HIL Data hit 2
10 DB3 HIL Data bit 3
11 DB4 HIL Data bit 4 T
12 DB5 HIL Data bit 5 4 bits
13 DBE HIC Dafa bit 6
4 DB7 HIL Data bit 7




Contrast Control
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Vss

For Modules With Normal Temperature Range Fluid

Important bias setting to discern segments —too much all
dark—too little invisible



Instruction

Commands

CODE
INSTRUCTION DESCRIPTION AECITE
RS | Rw{perjoes [ as| oe4] oas[oeaoat (MAX)
Clears all display and retums the cursor 1o 1he hame
Clear Display 0 ofoypojoge posifion (Addrmss 0 ) 15T
" Felums (e cursor Lo the home position (Address @),
Cursor 3t Home | of aj oo Alsg retums the display being shifed to the ariginal 1548
position. DDRAN comtents ramain unchanged. '
Entry Mode Sel 58%% he cursor move direction and specilies or nat
] 0| af o 1D ta shift the display, Thesa operations are performed
I durting data wEiEan:l rlaa'g'.De P 408
Digplay ONOFF Sets OWOFF of all display [D) cursor QMOFF [,
Contral ] 0| o nlc and biink of cursar position charactes(8). A=
Cursor | Disphay I'.'Im_lhu cursor and shitls the disolay without
Shif a i 1 eelpie changing DDRAN contents, a5
[ Sets interipce data length (DL} number of display |
Funetian sef 0 tof N|F Ines (L) an character fand [F). 4008
CERAM Andress Eels the CGRAM address, CGRAM data s sent
Cat i] ACG and received afer this satfing, 4045
OORAN Address 0 ADD Hels the DOAAM address, DORAM dala is sent 408
Cat and received after i setting, .
Busy Flag ! Address Reads Busy flag (F3} indicating intzmal operation is
Read 0 AC being performed and reads address conlr caments, Qs
CGRAM /DDRAM | { Yirite Data Writes cata o DORAM or CGRAM. 405
Diala Write )
RAM I
CGRANDDRAM | 1 Fead Daka Reads data from DORAN or CGRAM. 108

Diata Read




Command Delineator descriptions

CODE DESCRIPTION EXECUTE TIME(MAX)
VD = I: Incremem DL =0 :-dpit DORAN : Display Data RAN fop ar fosc = Z50KH:
VD =0: Decrement No=1 416 Duy CGAAM : Character Generalor RAM
3 =1 With display shit N =0 : 1/8 Duty, 111 Dy ACG  :CGRAM ADDress Hawever, when frequency changes,
SiC = | - Display Shilt F =1 :5X10dels ADD  :DORAM ADDress wecution lime also changes
BIC=0: Cursormovement F = 0 :5X7dols Correspands to Cursor Acdress
AL =[ : Shift iotheright  BF =1 :Infemal Operation is heing perfarmed | AC  : Address Counter, used for When fcp or fosc = 270KHz
AL =0: Shiltlothe leff  BF = @ ; Infruction acceplabie both DDRAM and CGRAMN 250
DL =1 : Bhit & invalid S & yqp =478




Initialization Scheme

1.) Display Clear
2.) Function Set
DL=1: 8 bit interface data
DL=0 : 4 bit
F=0 :5x7 dot character font
N=1 :1/16 Duty
N=0 :1/8 Duty, 1/11 Duty
3.) Dispiay ONJOFF Control
D=0 :Display OFF
C=0 :Cursor OFF
B=0 : Blink OFF
4.) Entry Mode Set
1/0=1 : + 1 {increment)
S=0 : No shift
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When interface is 4 bits long.

BF cannat be checked belora this instruction
Function set (inlerace is 8 bits Jong)

8F cannot be checked before this instructon
Function set {interfacs is 8 bits ng]

BF cannot be checked before this nstruction
Function set (nterface is 8 bits kong)

BF can be checked after the folowing instruction,
When BF is nol checked, the waiting lime Detween
nstrucchons s longer than execulion nsticiion
time. Function sat (Sel inferface to be 4 bits long).
interface is 8 bifs length

Funcfion set finferface is 8 bits long. Specify the
rumber of display bnes and character font }

The number of display lnes and character fon!
cannod be changed atierwasds

Display OFF

Display ON

Entry Mode Set



Display Positions

W 16X1 DISPLAY POSITION
1 2 3 4 5 6 7 | 8 9 |10 (11 |12 [ 13 |14 |15 |16
Line 1 oo | 01 02 | 03 04 | 05 06 | 07 08 {09 |0A |0B | 0OC | OD | OE |OF
DD RAM ADDRESS
B 16X2 DISPLAY POSITION
1 2 3 4 5 6 7 8 9 10 | 11 12 13|14 |15 | 16
Line 1 00 |01 |02 |03 |04 |05 |06 {07 |08 |09 |OA |OB | OC| OD |OE | OF
Line 2 40 | M1 42 | 43 |44 | 45 | 46 | 47 48 | 49 | 4A | 4B | 4C | 4D | 4E | 4AF
DD RAM ADDRESS
H 20X2 DISPLAY POSITION
11213 |4 5 |6 |7 8 |9 (10 |11 | 12| 13| 14| 15| 16| 17|18 |19 | 20
Line1 00 | 01/02 (03 04| 05{06 | 07, 08|09 ([CA|OB|OC|OD|(OE|OF |10} 11 |12 |13
Line2 |40 (41 {42143 |44 145! 46|47 | 48|49 (4A |4B|4C (4D | 4E| 4F |50 | 51 | 52 | 53

DD RAM ADDRESS




Input Process Output (IPO)
Diagram

INPUTS ‘ Process ‘ OUTPUTS




LCD IPO

Microcontroller

Process

Hardware| |Software

Displays simple message in its 16 characters x1 rows character space:
"1 Love Micros"



Process Detalils

Initialization
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] ] ] [ ] LCDEORT BORTE
gdefine E ERBS
fdefine RS REBE4

RE3:RBO - LCD I

4 Arrays of characters : Initialization :

Top line 2nd line 3rd line 4t Jine messages

const char Toplesss

conat char Secliezszs

conat char ThirdMess

- MITT LR ;. DTETTS "

Eg
const char FourMessage[] = MPLAR znd EPICHITZ

T

T

data

pointer LCD Init

PORTE

Commands

Commands and
/ data
Hvoid initLCDIoiwoid DELAY

confi gure port B to driwve for ocutput
TRISBO=0;
TRISE1=0
TRIZRZ=0
TRISB3=0
TRIZE4=0
TRIZEE=0




Processing

i'-:n:ld LCDInit
int i =0;

LCDBORT =0; /ffatert lo

:.3 OWeL Uup welt 4 Arrays of characters ilniﬁalizaﬁon j
Delay (20) ; Top line 2 Jine 3 line 4™ line messages
= %%
E=0; send reset command
Delay (5); ¥ T
B=1 -
E=0; repest reset command e

Delay Us(Z00);
- . - Commands and
E=1; data
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Elivcid Delay (int x) | //approx 23 msec
int i, j;

Delay Us(200); int iEnd a;

1}
k]

SALCDHEite (0BOO101000,0); FA/LCD i3 4 bit IfF, Z line int 92Znd = 40;

IL.CDHrite (008 0 ;

LCDWHrite (0BOO0OOODOL, O ; for (i = 0; 1 iEnd; i++ elay Loop
LCDWrite (OBOOOOOL1O, Q) ;01 after each character for (3 = 0; 3 < JEnd: J+40:

I.CDHrite (ORO0OO0O1110_0); F/turn on LCD and Enabl Curaor

for i=0; TopMessage[i] !=0; i++ |
O opMegss 11 - . . e
LCDWrite (TopMessage[i],1 Hveid Delay Usiint x) | /721
for i=0; SecMessage[i] !=0; i++ int i, j;

LEDHrite (SecMessage[i] ,1); int iEnd = Z;
for i=0; ThirdMessage[i] !=0; i++ int jEnd = 3;

LCOWrite (ThirdMessage[il, 1) ;
fox i=0; FourMess i
LCOWrite (FourMessage[il, 1) ;




Functions Used within Processing

Hwoid update Display (char*chpointer, int numocfchar

imt i=0;

F for (i =0;
LCDWrite (*chpointer, 1
chpointer++;

ILCDWHrite | int LCDDeEt=, int RSValue

LCDEQORT = CDData >» 4)&0x0£ ‘"get high 4 kits for
HE =REValue;
fftoggle E

'get low 4 bits for output

4 Arrays of characters

Top line 2w line 3line 4% line messages

mamm
TTrT 7.

"

Commar)
data

DELAY

ointer i
P ‘ LCD Init W PORTB }—‘ ¢

jds and

Hwoid move Firstline
unaigned char address
LCDWrite (address, 0
Hwoid move SecondLine

unsigned char addres

ey

CDWrite (address, O

n

Hweid move ThirdLine
unsigned char address
LCDWrite (address, O




Exercise

Disconnect PICKIT2 from DIP prototype

Construct interface as shown in connections slide ( pot wire and
LCD will be provided)

Be sure to conserve space for both LCD display and PICKIT2 plug
in on DIP prototype

Show construction to instructor

Navigate to:C:\EET250\16F887\Lesson 16 LCD Module\16x1LCD
Hook PICKIT2 to DIP prototype

Open LCD.mcp ,select debugger as PICKIT2

Notice if PICKIT2 shows ready in Output window

Build, download program and execute

10 Verify that LCD shows “I Love Micros” Message

11.Your turn— change message to two 8 character text string by
modifying Arrays.—build, download and verify
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