ALPHANUMERIC LCD

This document will tell you working of 16x2 alphanumeric Icd.

Basic Pin & Description:

: External -
Pin no. Symbol ronhochon Function
1 Vss Signal ground for LCM
2 Voo Power supply Power supply for logic for LCM
3 Vo Contrast adjust
4 RS MPU Register select signal
5 R/W MPU Read/write select signal
6 E MPU Operation (data read/write) enable signal
Four low order bi-directional three-state data bus lines.
7-10 DB0~-DB3 MPU Used for data transfer between the MPU and the LCM.
These four are not used during 4-bit operation.
i ¥ Four high order bi-directional three-state data bus lines.
L DB4-DBY MPU Used for data transfer between the MPU
15 LED+ LED BKL power | Power supply for BKL
16 LED- supply Power supply for BKL
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Initialization Protocol :

1. Initialization using the Internal Reset Circuit




The display can be initialized using the internal reset circuit if the Internal Power Supply Reset timing
below is met.
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0.1lms =t = 10ms togr = lms

Note: tof represents the time of power off condition for a momentary power supply dip or when cycling power
off then on.

If the internal power supply reset timing cannot be met, the display will not operate normally. In this case,
the display can be initialized through software.
Note: Variable power supply may affect timing hence initialization of lcd in that case software initialization is
preferred.

2. Software Initialization

Although software initialization is not mandatory, it is recommended that this procedure always be
performed



§ - Bit Initiahization:

Power ON

Wait more an 1 5o after Vee =45V

Wazt oore tham 4. Lms

RS R'W DB, LB, D8, DB, B, DB, DB, B,
00 00 1 I N F x x
¢0 00 0 01 0 O0COC

.. —_—
Display Ready.

No data should be tramforred to or from

Functicn Set Commuand (8-Bx interfacs)
BF cannot be checked before this comnaand.

No data should be tramsfarred to or from

Function Set Command (8-t interfacs)
BF cannot be checked before this command.

No data should be tramforred to or from
the display during this time.

Function Set Command (8-Bx inteciace)
After this command is wxitten, BF can be checked.

Fuxction Set  (Interface = B bats, SetNo. of
lings and display foat)

Display OFF

Clear Daplyy

Entry Mode Set:

DisplayON  (Set C and B for curserBlink
optioms.)

Note: BF should be checked before each
of the instuctions starting with
Display OFF.



4 - But Initialization:

Wit more n 1 Se=s afiar Vee = 4 5V No data should be tansfeered 0 or from the

display during this time.
RS RW DB, DB, DB, DB, 3 Gxtay
9 00 0 0 1 1 Fuxnction Sot Command: (8-Bit intarfacs)
Wait more Sm 4 1o rxw&z@ﬁmwﬁwh
e B P Commnt 3
v No data s2ould be transfecred to or from the
Wit s than 100 display during this time.
B R/ D8, Dy 08, DR, Fanction Set Commnd: (8-Bit intarface)
o0 g: "0 ! L After this conmmeand 15 written, BF caxn be checked.
RS RW DB, DB, DB, DB, Fanction Sot: Sets imterface to 4 it
(R ey W U PR
0. ¢ 0.9 L N Function Set  (Iuterface =4 -bit, SetNand F
0 0 N F x «x for mumsbar of Enos and charactar Sont)
0 0 0 0 0 0
6 0 1 0 0 o Display OFF
0o 0 0 0o 0 o
[} 0 ] 0 0 1 Clear Display
0o 0 0 0 0 0 Entry Mode Set
0 0 0 1 ID S
9. & no: B u0; 8 Display ON (55t C and B for cursorBlizk
o 0 1 B options.)

el Note: BF should be checked befors cach

Retintiiation Cotighi, of the inseractions starting with
Display Raady. Display OFF.
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Instruction Set:

Execution time
Instruction Code Description (max.)
when fcp or fosc is
RS |RW [ DB, | DB, | DB, | DB, | DB, | DB, | DB, | DB, 150kHz
Clear Display 0 Q 0 0 0 0 0 0 0 1 Clears entire display and sets DD RAM address 0 in 152ms
address counter.
Return Home 0 [} 0 0 0 0 0 0 1 % Sets DD RAM address 0 in address counter. Also 15.2ms
returns shifted display to original position. DD RAM
contents remain unchanzed.
Entry Mode 0 0 0 0 0 0 0 1 D S Sets cursor move direction and specifies shift or 20us
Set display. These operations are performed during data
write and read.
Display 0 0 0 0 0 0 1 D C B Sets ON/OFF of entire display (D). cursor ON/OFF 40ps
ON/OFF (C). and blink of cursor position character (B).
Control
Curser or 0 0 0 0 0 1 SC | RL = % Moves cursor and shifts display withour changing DD 40us
Display Shift RAM contents.
Function Set 0 0 0 0 1 DL N F = % Sets interface data length (DL). number of display 40us
lines (N) and character font (F).
Set 0 0 0 1 ACG Sets CG RAM address. CG RAM data is sent and 40us
CGRAM received after this setting.
Address
Set 0 0 1 ADD Sets DD RAM address. DD RAM data is sent and 40us
DD RAM received after this setting.
Address
Read Busy Flag 0 1 BF AC Reads busy flag (BF) indicating internal operation is 40ps
& Address being performed and reads address counter contents.
Write Data to 1 0 Write Data Writes data into DD RAM or CG RAM. 20us
CGorDD
RAM
Read Data 1 1 Read Data Reads data from DD RAM or CG RAM. 40us
from CG or
DD RAM
D=1 : Increment DD RAM : Display Data RAM Execution time changes
ID=0: Decrement CG RAM : Character Genenator RAM when frequency
S=1 :Accompanies display shift ACG - CG RAM address changes.
S/C=1 : Display shift ADD : DD RAM address.
S/C=0 : Cursor move Corresponds to cursor address. Example: When fcp or
R/L=1 : Shift to the right AC : Address counter used for both fosc is 270kHz:




Scan Code:

Note: Software initialisation is always preferred.
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