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2. TXET¥ LCD &FHE T2
2.1 TEXTH LCDIARE= Fx
PIN NO SYMBOL FUNCTIONS
1 VSS Ground
2 VDD Supply voltage for logical circuit
A RS A signal for selecting registers
1: Data registor O: Instruction registor
5 R/W A signal for selecting read.or write actions
1: Read O:Write
6 B Enable signal for reading or writing data
317 Edgedl Al dlolHE A&
7~14 DBO~DB7 8Bit Data Bus
15 LED Anode Anode of Backlight
16 LED Cathode Cathode of Backlight

<3 2.1> TEXTELCD ¥ re 3 Ay
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2.2 5% Eold
5 - 1 Write mode
. Limit . .
Characteristics Symbol Unit Test Condition
Min. Typ. Max.
E Cycle Time te 400 - - ns Pin E
E Pulse Width tow 150 - - ns Pin E
E Rise/Fall Time tr, tr - - 25 ns Pin E
Address Setup Time tsee 30 - - ns Pins: RS, RW, E
Address Hold Time trp1 10 - - ns Pins: RS, RIW, E
Data Setup Time teps 40 - - ns Pins- DBO - DB7
Data Hold Time tupz 10 - - ns Pins: DBO - DB7
5-2 Write mode timing diagram
><‘ ViH1 ViH1
RS < ViL1 ViL1
tsp1
< > tHD1

R/W ¥ Vi

1/\/IL1

l———— trw ————— >
’ J te|tHpn
E / ViHa Vik \ /
Vi1 Vi KX Vit
[ tsp2 ——po]
tr tHo2
ViH1 ViH1
DB7 -0 Valid Data
ViL1 Vi1
— tC P
5.3 Read mode
o Limit . .
Characteristics Symbol Unit Test Condition
Min. Typ. Max.
E Cycle Time tc 400 - - ns Pin E
E Pulse Width tw 150 - - ns Pin E
E Rise/Fall Time tr, te % - 25 ns Pin E
Address Setup Time tsp1 30 - 3 ns Pins: RS, R'W, E
Address Hold Time thp1 10 - - ns Pins: RS, R/'W, E
Data Output Delay Time o - - 100 ns Pins: DBO - DB7
Data hold time tun2 5.0 = = ns Pin DBO - DB7
5-4Read mode timing diagram
RS ><‘ Vi1 ViH1
L Vi Vit
tsp1
-4 > thp1
R/W A Vi \VlH1
l——— tpw ——p
| tr] trpa
E / ViH1 ViH1 \ /
Her Vi Vi1 k A Vi
tr —t
[—to —» tho2
K 3
DBO - DB7 ' >< valid Data Vi
ViL1 5 KN\ Vi1
- tc >
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2.3 Aol H=

Function RS R/ |DB(DB|(DB|DB|DB|DB(DB|DB o Execu.
w|7|6|5[a|[3[2[1]0 Description Time*(Max.)
ClearDisplay [0 | 0| 0[0]O0|[0([0]|0]| 0/ 1 |Clear Entire Display 1.53mS
Return Display Being
ReturnHome |0 (0|0 | O[O0 |0 | 0|0 1] * |Shifted to Original 1.53mS
Position
Set Cursor Move
Entry Mode Set | 0 [0 |0 | O[O0 | 0| 1]|IVD| S [Direction And Specifies 39uS
Shift of Display
. D: Display On /Off
D'Sp'gzn?gfo':': oloflo]|olo|lo|1|p|c]|B |c:cursoronoff 39uS
B: Cursor Blink/Not
Qursor or ololololo!l1lsclrel |+ IVI.ove Cursor And Shift 39uS
Display shift Display
FunctionSet |0 | 0|O0|[O([1|DLIN|F|*|™*|Set DL, N, F 39uS
SetCGRAM 1 o 1o | o | 1 ACG Set CG RAM Address 39uS
Address
Set DD RAM
Address 0(0]1 ADD Set DD RAM Address 39uS
Read Busy Flag BF: Busy Flag
& Address 0]1]|BF AC Read AC Contents 0us
Write Data to Write Data to DD RAM or
CG RAM 110 WRITE DATA CG RAM 43uS
Read Data From Read Data From DD
caobrAM | '[! READ DATA RAM or CG RAM 43uS
I'D =1:Increment 0 :Decrement -
S =1:Accompanies Display Shift DD RAM : Display Data RAM
. ) ) CG RAM : Character Generator RAM
S/C =1 : Display Shift 0 : Cursor Move ;
a4 .ok T o ACG : CG RAM Address
R/L =1 : Shift right 0 : Shift left ADD - DD RAM Address
Remark DL =1:8Bits 0 : 4 Bits :
N =12 Lines 01 Line Corresponds to Cursor Address
F =1 A 5x10 Dots 0 ,‘5 x 7 Dots AC : Address Counter used for
.l ™ Both DD and CG RAM Address
BF =1 :Internally Operating * No effect (Don't care)
0 : Can Accept Instruction

<E 2.2> TEXT¥ LCD #&Anz=9] Ao HHxE
<3 2.2>0049] LCD AEED WHolE5e] A2 ofge} 2,
1) Clear Display

LCDE A$7] 91814 ZE DDRAM o] 2e] 20HE &th o714 £4 2= 20HE blanks) @&

ougitt, o1 ¥ o=~ JhEE &= DDRAM o= 002 HAAsa whef AIZE HQjvhd A 4
=2 E/\]E}EE Foh oAl ek FAlE Ak AR AL A e gl A= bE %o R &
AT B3 entry BEOA [/D=12 ¥ i S& WA g+

2) Return Home

Return Home o]=d 2 7}2E o] DDRAM o=#AE 002 AAsta vk A I E
el 2 At DDRAM W3] ghth AX 9 2o X+ 71 9% o= &A {Pdr.
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3) Entry Mode Set

I/D: &4 =5 DDRAMel 27 915 o] 25 2 & DDRAM ol=#2=9 14 F7HI/D=1) E&

(I/D=0), AA &} Zarel e DDRAM o] =@ ~7F 1R Z7tstd S8Z& 02 (A 7k43stH %oz o
F3th 293l CGRAME DDRAM¥ 28 Wb ow g%t}

S: S=14 w I/D=0°]¥H &% o & [/D=1o|H d&% oz A txFdolE AIZE 3t} S=00|H
AZE ¥ ket

4) Display On/Off Control

D: D=1<9 w LCD7} On¥ 3 D=0¥ wj LCD7} Off @t} Off 5 o] YJrjgt= DDRAMe| Ho]El& o}

54 dolHE BA%

5Xx10EE A FEY 7 o=

L D=1 ¢Jsto] thA] LCDol A2 5 At

=09 W AT EAHA etk AN AGAHLE VD )53 e
stA] geth AAME Sx8EE A FEY A9ole 8HA =l
1A Fol EAET <17 2.250] ANAAE welFEw Ak

B:B=121 W AA <] ZubAgel] elsje] B AT ZEAYe Ful £Ee} B Alolo] wizko}
7bAA FAEC ZubAge] &= LCDEE AR 28 F35d o] A4
5) Cursor or Display Shift
AN EE AZE BAE AN 93 £ AT dolHe] 7] £x 2] glo] LEm/A%oR oF

L
dlof & A2 A WA 23 F WA Fo] FAlol olFHY AHHCR FHOR HolHE AZE
Hete 5 WA 9 dolE = 3 WA S0 412 5 Itk AIZEES = o= JHE(AC)E W

A epet)

Table 7 Shift Funetion

s/c RIL

0 0 Shifts the cursor position to the left. (AC is decremeantad by one.)

] 1 Shifts the cursor position to the nght. (AC is incremented by one.)

1 0 Shifts the entire display to the left. The cursor follows the display shift.

1 1 Shifts the entire display to the right. The cursor follows the display shaft.

— b4 = =

Cursor
5x 8 oot 5 % 10 dot Alternating display
character font character font
Cursor display axample Blink display examples

<a¥ 2.2> AAe} AurAY
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6) Function Set

DL: g #Ho]2 3 o] Zol& HAAs} DL=12 & #<$ 8H|E do]E(DB7~DB0O)Z ol = B UAL}
W3 DL=02.2 & 7$ 4H|E ©o]E(DB7~DB4)d ol & HAL} Hk=t} 4H|E ©lo|E ZHo| &
ANENE A golE = 2o AXHA RHulAL wolof 3l

N:

m
S~

| =9 Aot 0d = 3 =, 14w+ 282 A4 Ao

F: £2lo] EEE MA3 T 0duE 5x8EE, 19+ 5x10EER AA =)

Hd

Off

Function Set< busy flaget o=@~ HHS A9
2 e of st}

P oE WEe] Ad H7 del Zrasel o Fi

¢

7) Set CGRAM Address

CGRAM oj=g 2~ AALE oj=g 2 7}2E o] CGRAM o]=#2~E 2724 6HE(AAAAAA)E A A3}

F MCUZYE CGRAMO.Z HolgHE AL ¢li=t} Return Home o= 2 7}&E{ 9] DDRAM
A= xE 022 dAsta vk AZE Holvd e JHle FAI9Th DDRAM a4 @t
Ax e} Zukelel YA = 7MY dF oz FAZ

8) Set DDRAM Address

DDRAM ol=gl2~ AL o=~ 712Ho| DDRAM o]=#AE 274 7TH E(AAAAAAA)E A3t}
7 % dlolE= MCUe| <3 DDRAMel| 2~oj*]A41} DDRAMO ZHE ¢J&xltt. 1ey LCD7F 1+
(N=0)Z ZA 2 v 275 7THE(AAAAAAA)S O0H~4FHE YEbd 4 9lal LCD7F 25(N=1)2 A
2w 27215 7THIE(AAAAAAA)S A WA Zo] 00H~27THE, F WA Zo] 40H~67HE ved 5 9l
o},

9) Read Busy Flag and Address

Busy flag} ﬂcﬂli—% ol= 32 LCD HEEZ7L o]de] w2 Heold] oate] A5 WF-Hor &
2t FoAE d#HFE busy flag(BF)E ¢lE=t} BF=1oj™ W40 E E2r50l AL vehlal BF=19]
2 w7k o Uﬂ%‘a s g lthe S dEEnh 1A v WEolE Huly] e WEA] BEE
A&k gk, BFDOBE ¢S u A=#d27M&E(DB6~DBO)#E ¢13%th o] oj=gavtEH+=
CGRAM¥} DDRAM o=@z AS-HU)

10) Write Data to CGRAM or DDRAM
CGRAM HE+= DDRAM dHelHE % w 2% 8U|E(DB7~DBO)H|o|E FE= &tk CGRAM X+
DDRAMol Hlo]El & 227] 9|3l O%Eﬂl*—‘é- AR A E =gz HlolHE &t} 227 & o]
Fol oj=# 2~ 7hE = Entry Mode set®] /D] ARl 93] 14 F7tstAY Fagh

11) Read Data from CGRAM or DDRAM

CGRAM %X+ DDRAMOZHE dHolHE ¢S w 234 8HE(DB7~DBO)HClE IFEHZ o=
CGRAM HE+= DDRAMO.ZERE dHlolHE ¢7] falAe oAJ=dxsE AAste] 2449 o=y 2z iy
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gy =

deth 971 & o] Fel ol=# 2~ JhEE = Entry Mode setf] /D] el ofs) 14 7}
SPAY Aradl

.
2.3 TEXT® LCD 8H|E QE]H|o] =] Ao 27|18 =z 1ew o=4]

INSTRUCTION SET
Instruction Initialization
8-bit interface mode

Power on

v

Wait for more than 30 ms
after VDD rises to 4.5 v

v 0 1-line mode
: N -
Function set 1 2-line mode
RS | R'wW | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
0 0 0 0 1 1 N F X X F 0 display off
1 display on
v
Wait for more than 39 us
l D 0 display off
Display ON/OFF Control ! display on
RS | R'\W | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
0 cursor off
0 0 0 0 0 0 1 D c B c
1 cursor on
y B 0 blink off
Wait for molre than 39 us 1 blink on
Display Clear

RS | R'W | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
0 0 0 0 0 0 0 0 0 1

v
Wait for more than 1.53 ms

Entry Mode Set

RS | R'W | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO I/D
0 0 0 0 0 0 0 1 1D SH

0 | decrement mode

increment mode

0 entire shift off
entire shift on

v SH
Initialization end

<1¥ 2.3> TEXTY LCD ARt %273 A%
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<™ 2.3>A 3 MCU% TEXTY LCDEARE xJolo] 8 HE dolg HAE AJ&3le] Qg Hol 2~ 3 AL
of LCDel HYS FHsta A o5 %7|8 ko] Algste HAS Qokstd o3 2.

—
e

11.

e T A e

AAE FdetAY A =29A &5 FET
27182 F38t7] doll HA3 30mS o] AS thr] s}
Function Set ¥ #(0x3c)& 8H|EE DB7~DBOH oz %Y 3t}
39uS ol wi7lE& gttt
Display ON/OFF control ™ #(0x0c)& DB7~DBO¥ o2 %8 3t}
39uS o W7l & gt
Display Clear control ¥ #(0x01)S DB7~DB0® o2 &3 3
1.53mS o4 "i71& .
Entry Mode Set control M #®(0x06)S DB7~DBO0# oz =37 3t}
DDRAM ol =g 2o MAE WHo] HA2H A8 § DB7~DBOU SR & 3t
FAE A2 dlolEE dHeoly dAA~H ¥ & DB7~DBOWoE &Y it}

i

2.4 A2 EE (ZERHAVRE)

void dsp_str(char n)
{
led_rs=1; // Data Register
delay_us(1);
lcd_en=1;
lcd_dt=n;
delay_us(1);
lcd_en=0;
delay_us(35);

void dsp_cmd(char n)

{

led_rs=0; // Instruction Register

delay_us(1);

lcd_en=1;

lcd_dt=n;

delay_us(1);

lcd_en=0;

delay_us(35);

}

void init() //16x2line

{
led_dt=0; lcd_rw=lcd_rs=lcd_en=0;
delay_ms(30);
dsp_cmd(0x3c); //Function set: 8bit data mode, 2line mode, display on
delay_us(39);
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dsp_cmd(0x0c);//Display ON/OFF Contrl: display on, cursor off
delay_us(39);
dsp_cmd(0x01); //Display Clear
delay_ms(2);
dsp_cmd(0x06); //Entry mode set: increment mode, entire shift off
}
void cled_line10{dsp_cmd(0x80);} //linel A& =% 3h=
void cled_line20{dsp_cmd(0XCO0);} //line2 A& #Hx% =
2594 Wy

9 a8 A ¥ @A} AVR, PIC, ARM(STM32F103)343
CABLES o] €3lo] m=zrel Wy @ 10P wrxdy] AYE o] ZRale] Mo =9 o

<71¥ 2.4> AVR ATmegal28%84d3d /ja R =iie} A2 ¥ A3

Midr =9 TEXTELCD 834 H =2 10P FLAT
Hal ke glo] &

A Azge 74 S S st

# o] LKYHHE Ego] ofd BAL 5 AZ Al REE=A] 10P Hh2Ey AdE e a wjx] &

o

o
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