Deepakshi display devices pvt lid.

CHARACTER MODULE INITIALIZATION

Internal Reset Circuit

The module is automatically initialized when the power is
applied. The fellowing commands are execuled dunng
initialization. The busy flag is kept in the busy state until
initialization i= complete. The busy state |asts for 10 ms

after Vpp reaches 4.5 volis.

1) Clear Display
21 Function s=t
DL=1.......8-bit data length for interfacs
N=0.........Single-line display
F=0.........5xT dot matrix character font
3) Display ON/OFF Caontrol
D=0 Display OFF
C=0.......Cursor OFF
B=0_.__ _Blink function OFF
4) Entry Mode Set
Vo=1...... Increment Mode
5=0__  [Display shift OFF

Software Initialization
8 bit nterface
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'Wait 20ms or more afer VOO reaches 4.00

MNOTE:

case, the in

If the following power conditions are not satisfied, the
internal reset circult does not function preperly. In this
alization should be executed by the series

of instructions from outside the MPU (Software Initializa-

tion ).

Power Conditions for Internal Reset

ITEM SYMBOL MM ™P MAX | UHIT
Power Supply Rize Time roc o1 10 s
Poer SUpply O Time OFF 1.0 - ms
oy
0.2 0 o2y
Tree
0.1msstee=10ms lpppz1ms

Functicn st £ bit

R RwW D37 DEd 0Ac Da4 D23 DE2 OB DAl
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I Wait 4. 1ms o7 more
T

Busy flag «an net be checked

Funciicn 521 & b

RS RAwW DaT DEE [A5 D34 DE3 DB DEY D30
oD r 0 1 1 ' ot

[ Wait 1D0}5 o mare |

Blusy flag can nat be shecked

Function »=L & b

RS AW D3T DBO 085 D34 D83 DEZ DE1 D30
a0 o o i 1 ' R

Blusy flag ean nat ba shacked
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End of Inidalizafion

4 bit interface
[(POWERON )

I

Wall 12ms or more afer

YOO rmaches 4.3

[}

R3 R CB7DES DS 034

il

Watd Ims or more

RS RIW DET DES D35 Daa

o

WEn 100us or more

R3 RV DETDED D33 D34

a

0o o

0

Euroton =zt 4 lﬂ

Function S=t .

Despiay Clear ™
Entry Mode S=t \:\ R

# Tha buey flag cannct bo chockad wril this point is reachod. If the busy
flagis not checkad at al, the wat time should be longer than the total

axacutian tms of these Eructions.

Dizplay OF - —

RS RV DET DES DS D34
a0 00 10
a1t 0 o 1 0
ot N F *
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End of Initiafzation




lll. Software Flowchart:
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Intizlization
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P41 = 01h, Command_Byte
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RS low RS high
* CGRAM: Program in CGRAM DATA | >4 |
First_Line: Display First Ling l
Second_Line Display Szaeond Line
| RVV low - Enalile write |
i ™ v
L DELAY J | E low - generate enable pulss |
| Start Timer | Timerd Intarrupt: L
* TestFlag=1 | nop |
[ TestFlag =D | Stop Timer l
——> ¥ <
{:”'Fé—sﬂi)b-;;f"‘“j» i ‘”ﬁe?u:r') | E high - pull up enable signal |
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| RW high - Read mode |
| Configurs P1 to input port |
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B PIN ASSIGNMENT

PIN MO SYMBOL LEVEL FUNCTION
1 Wss - OV i GHD |
2 Voo = Power Supply T3V
3 Yo - Contrast Adjustment Voltage
Salects Registzrs
4 R& H/L H:Data register (Whan Writing And Raading )
L * mstructian Reoistar | IWiTing )
Buisy Flag And Address Counter Reading )
Reacl Write Select Signal
5 RAW HSL H:Data 1ead { Module—>MPU )
L: Data wrive | Mocle —»MPL )
& E H, H—=L Enable Signal
7 DRO H/L Databus bnes, soo description baolow
B DEB1 HfL De4-0a7:
9 DRZ HiL High-ordar ines of data bus with threa-stats , b-directional fundlon for usa
1a DB3 HiL In data transter with the MPU DB 7 may also beused 10 check tha busy Tag
1 DB4 HfL DED-~DB3:
12 DES HfL Low-order lines of data bus with three—state |, bidirectional function for use
13 DBE HfL in data transfer with the MPU . These linesar= not used when interfacing
14 DE7 HiL with a 4-bit microprocessor.
B ELECTRIC MAXIMUM RATINGS
ITEM SYMBOL MM MAK LNIT REMARKS
Powrer Supply For Logic WDD-V5S -0.3 7.0 A
Signal Input Yoltage VIM -3 VIN £ VDD+0.3 W
Static Electricity - 100 v See Note
Nete: Electro-static discharge resistance is tested by charging a 200pf capacitorand discharging it by contact with a interface connector pin .
B EXAMPLE OF POWER SUPPLY
FIG.1 Mermal Temperature Type FIZ.2 Extended Temperature Type
£=1 - o = o
14 03 Wed 3
I O i o
H .
&0 S GHD
=+ 5
o Vi 21O e RO r . v
sMataclf W vary frem reeommanded value, you soanot get proper eantraet er viewing angle
M Fxwamples of Temperaturs Compersation Cireuits for Fetended Tamp Typa. (Only far reference)
(A} 1/80uty 1 /4Bias (8) 1/160uty 1 /5Bias
Ve Vool o e Voul:
PR o mfteme [ [erded wf apum, nfuonsn wotes
<l3==_k:__h:z_z. Ioad =_|_,__.-|_..('|4_4‘3o iaad i ) uﬂ pod lood
Fig.1 Flg.2 Fig.1
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M DISPLAY COMMANDS

INSTRUCTION LO0F Descnptian
RS | RAW | DB7 | OB6 | DBS | DB4 | DB3 | DBZ | DBY | DBO
1 Clear Display o o o o o o o 5 5 | Claars entire dizplay and sets DD RAM address 0in
address counter .
Sets DD kAaM address O In address counter.
2: ReturnHome i) 0 0 0 0 0 i) ] ] # | Alsareturns display from heing shifted to original position .
DD RAM contants remain unchanged
/D=1 :Incramant
3:Entry Mode Set Q 0 0 0 0 0 Q l I/ O 5 | ID=0:Increment
5=1:Accompanies display shift
1/D=1/0:Display on/off
A: Digplay On/off 0 0 0 0 0 0 1 D C g | 1/D=0/1 : cursor onfoff
S=1: Blink of cursor
5/C=1. Display shift
5: Cursor /Display shift 0 ol o] oo 1 |SC|RL] - N mc;ve
RAL=0: Shift to left
RAL=1: Shift to right
DL=1 :& bits, DL=0: 4 bits
GeFunction Set 0 0 0 0 ] oLl F ' # |M=1:2lines,N=0:1line
F=1:5710dots, F=0: 573 dots
7:5et CGRAM Address ol o o Acc Acs: CGRAM address
8: Set DO RAM acldress 0 0 1 Aco Ao : DDRAM address coresponds to cursar address
9: Read busy flag/acdress e o A Dr—1: Busy, BM-0: Mot busy
el A : Address counter used for both of CGand DD RAM address
To:wWrie data 1 0 WRITE DATA Write data 1o CG or DD RAM
11:Read data 1 |1 READ DTAT Read data from CG or DD RAM

*r Exacution Time [Et) of Instruction : { Under condition of ar fosc = 270 KHz)

1&2:E=1.52ms
3~11:Et=37pus
¥ "* " :Eitherdor |

! CONNECTING BLOCK DIAGRAM

Example aof Interface with B—bit MPU ([Z80)
RS
R/W— |
E - - " P " ~ “w, e
= z Read f dat
inside—— | Internal Opergtion [ _"S99Y 97 =978
Ma
DB MBJL;}-UU!_W'M
Reaod BF == BF Be
Instruction | Check Check Check | s a

D0 s O 7 foeeeeee ~|DEO~DE7?
AC - HS
_D.I'-JK
Ad A ¥ A —E
A5 J8 | o, 5u 2002
ARL— o =77 S2C serias
280 A7 =1 Gl — Madule
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Deepakshi Display Devices Pvt Ltd.

Application Note
;**********************

;Displaying Characters on 1601 LCD Module
;Description: Demo software to display

; characters.
; Controller: AT89S52

« 3 s sfe s sk sk st sk st sfe e st sheosie sfeoskeskoskoskoskokok
b

« 3 s sk s st stk e st sfeste sk skeskeoskoskoskokokokok ok
b

;Equates

;************************

ledport data pl

e equ p3.3
rw equ p3.1
rs equ p3.0

« 3 s sk s st stk e st sfeste sk skeskeoskoskoskoskokokok ok
b

; Interrupt Vectors
o s sk st s s ke sk st st sfe sfeske sfeoskeoskoskokokokokok
b

org 000h

jmp start ; Power up reset vector

org 003h

reti ; External interrupt O vector
org 00bh

reti ; Counter/ Timer O int vector
org 013h

reti ; External int 1 vector

org Olbh ;

reti ; Timer 1 int vector

org 023h

reti ; I12C serial int vector

« 3 s she sk sk sk st skt st sfe st sfe s sk sheoske sk skoskoskokokokokek
b

;Start Program
;**************************

start:
acall init

main: acall delay_large

mov dptr,#ka
acall nxt

call initl

mov dptr,#k1
acall nxt

here: ajmp here

nxt:

go_on:

command:

datawr:

clra

movc a, @a+dptr
cjne a,#0fth,go_on
ret

acall datawr

acall delay

inc dptr

mov pl,a

ajmp nxt

setb e
clrrs

clr rw
mov pl,a
clre

ret

setb e
setb rs
clr rw
mov pl,a
acall delay
clre

ret

« sk sfe sk sk sk sk stk sk sk sk stk stk sk sk stk stk sk sk ik stk sk skokokostokesior skokok ok sk
9

;INITIALIZATION

« 3k sfe sk sk sk sk stk sk sk sk stk stk sk sk stk stk sk sk kol stk sk stk stokesior skokosk ok sk
9

init:

mov a,#38h ;function set
acall command
acall delay

mov a,#38h ; function set
acall command
acall delay

mov a,#38h ;function set
acall command
acall delay

mov a,#0ch ;display on/off
acall command
acall delay

mov a,#01h ;clear display
acall command
acall delay

mov a,#80h ;set ddram
acall command

acall delay

ret




initl:
mov a,#0cOh ; set ddram
acall command
acall delay

ret
« 35 s sk sfe sk st e s st sfe st sfe she s she sk sk sk sieoske st stk sfeste sfe sfeste sk sheoske sk skttt tokotokokoskoskok
b

ka: db  "*#**DEEPA'0fth
kl: db  'KSHI**** 0ffh

« s sfe ke sfe sk sfe sie sfesie sk sk sk sk s ske sk sk sk sk sk sk sttt sk sk sttt sk sk st stk sk skokototokokoskoiokosksk
9

;DELAY

« 35 s sk sfe sk sk e s st sfe st sfe she s she sk sk ske st sk st stk sfesie sfe sfeoste sk sheoske sk sk sk koot tokoteokokoskoskok
b

delay_large: mov 14,#32
abc: mov 15,#100
sm: mov 16,#100
mn: djnz r6,mn
djnz r5,sm
djnz r4,abc
ret
delay: mov r4,#05d
delayl: mov r5,#60d
la: djnz r5,la
djnz r4,delayl
ret

end




