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ABSOLUTE MAXIMUM RATING
(1) Electrical Absolute Ratings

*BREES. 3V(2. 7V~4. 5V)DFvSHURARBED 2—ILTY
3. BVRIAMAVDERTFRIZRETT,

* BIREXERTB/I\VISAMIE) T v FIRBLRZAET,
KT INTFARYL BE. DT, F. A A GERTHEET,
BELED/\YISAMIDUNT
RIEEXFERTCTT DT, WIS ERITSELGVDEELERRLERA,
BLED/N\YISA 2 ELTESE51CE. ERETO O v \—RAUMNUS 1%

HHEg—RL M —2UTROIZ10QERIAZEAMFIFLTEESLY,
BERMIALEASTWAEEAHYET A1 RERMFFLTIZELY)

Ttem Symbol Min. Max. Unit Note
Power Supply for Logic Vop-Vss -0.3 7.0 Volt
Power Supply for LCD Vop-Vo -0.3 10.0 Volt
Input Voltage Vi -0.3 Vop Volt
LED Power Dissipation Pap - 90 mW
LED Forward current Iar - 25 mA
LED Reverse Voltage Vr - 5 A%
(2) Environmental Absolute Maximum Ratings
Normal Temperature
Item Operating Storage
Min, Max. Min, Max.

Ambient Temperature| 0°C | +50°C | -20°C | +70°C
iﬁl‘mmifgé‘;’gho‘“ Note 2.4 Note 3.5

Note 2 Ta=507C : 80% RH max

vDD Ta>50°C : Absolute humidity must be lower than the humidity of 85%RH at 50°C
] Note 3 Ta at -20°C will be<48hrs at 70°C will be <120hrs when humidity is higher than 70%.
LCD v DD Note 4 Background color changes slightly depending on ambient temperature. This phenomenon is
reversible.
Modult Note 5 Ta<70°C : 75RH max
Vo - IYMFARV R Ta>70‘Ci abs?]ute humidity musi be l?wer than the humidity o'f’ZS‘%')RP? at 70C
- 10K ~20K Q2 Note 6 Ta at -30°C will be <48hrs, at 80 °C will be <120hrs when humidity is higher than 70%.
ELECTRICAL CHARACTERISTICS
v SS E_I;] Item Symbol Condition Min. Typ Max. Unit note
L - Power Supply 7
13 A RO ; //"/7 for Logic Vop-Vss - 2.7 3.3 4.5 Volt
] Vi L level 0 - 0.6 Volt
10 Input Voltage -
L E: D ) Vi H level 2.2 - Vop Volt
k Lightin LCM Ta=0C - - -
Bac L 9 t 9 K Recommend —
* :I%r. LCD Module ! Vpp—Vo Ta=25C 2.7 3.3 4.5 Volt
aee Driving N
— N~ g o e =5 - - -
COLCDEYa—/LD ., LCDRIFEIREE 2. 7V~4. SVTEELET, Voltage Ta=20C
RYFAEALEDTY OT, BREESVU T CHELALHHLEE A,  [Povaswb] Vop =33V T
s a e o o -~ .« e . “urrent for T mr - . 3. m
D N—RAURUIBL TROIZHRITFH—TUIZTHE. LCDEEIR(VDD, LCM P2 | Vop-Vo =33V
VSS)&’ §‘3734FLED (g*}i%@As K) 75%)] U%ﬁéhi?o)fs mﬁfﬁés LED Forward v If=20 mA 34 3.6 Volt
oy > & e e — e — IS y F - - . d.
BRN20mM A RBEICHAKEICIERZNLT A, KIZE&HEL TS, Voltage -
N e e s ¢ = LED
EREEHS. 3VEYUBELMES L. LEDEFRH 20mALE B ALVERIC Ororward] e - - 20 - mA
AL TLEN, (B BERET4. 5VOBAERSIZ. 75Q% 1K) LED Reverse ; VR=5V 0.2 A
_ - =35 - - . m
B RS ANRE Current R
COLCDED a—)LiE SHEBICIVMAMAZADOFEEE N (VR)ZVo3EF OPTICAL CHARACTERISTICS
E2) ‘:ﬁ'_('fé DHEAHYET, (TRLTHEEA), Item Symbol Condition Min. Typ Max. Unit note
WMAMAZAOFEEER T, ROTVRRESITHABLTZEL, P
Vi - . (12 o’clock) - 20 -
% w B ’
A " - ) = Viewing angle Pb(6 o’clock) | When Cr= - 40 -
: , s 5 < Degree 9.10
— /—* range DU o’clock) 14 - 30 -
o I ) e P13 o’clock) - 30 .
=N Rise Time Tr - 200
P / /— ¢ / [ mS
i iy , - Fall Time Tt Vop-Vo - 250
F =33V
i _— rame Ta:25°C - -
. o T frequency Frm 64 Hz 8.10
Contrast Cr - 3.0 - 7
5ymboil Characleristics l Test Condition l Min. I Typ. l Max. I Unit The ;
intormal Clook Operation Brightness L 120 180 - cd/rrd
Of Backlight
fasc | OSC Frequency |R = 75K | 190 | 270 | 350 | khz Peak IF=20mA
External Clock Operation Emission AP X,=0.29 X=0.31 | X=0.33 am
fex External Frequency - 125 | zvo | 410 Kz Wavelength ¥=0.30 | ¥=0.32 ) Y=0.34
Duty Cycle - 45 50 55 % INTERFACE PIN ASSIGNMENT
T T Rise/Fall Time - - - 02 us Pin No. | Pin Out Level Description
White Mode (Whiting data from MU fo STTOGEU) 1 vDD 3.3V Power Stlppi}* Volfage
Te Enable Cycle Time [PinE 1200 - ~ ns N
2 VSS oV Power Supply Ground
Tow Enable Pulse Width |Pﬁn E 460 - - NS -
TeTr |Enable Rise/Fail Time[Pin E - - 25 ns ? Ve — Contrast Adj
Tas | Address Setup Time |Pins: RS, RW.E o . - ns 4 RS HEL | Register Select
T Address Hold Time  |Pins: RS RW.E 10 - - ns s RAW H/L Read / Write
Tosw Data Setup Time Pins: DBO - DB7T 80 - - ns 6 E HH—L Enable Signal
T Data Hold Time Pins: DBO - DBT 10 - - ns - DBO HL Data Bit 0
Read Mode (R
e (Reading Data from STT086U to MPU) s p— L Do B 1
Te Enable Cycle Time [Pin E $200 - - s
Tew | Enable Pulse Width [Pin E a0 | - - ns ° Db2 HT. | DataBir2
TeTr |Enable Rise/Fail Time[Pin E - R 25 ns 10 DB3 HL | DataBit3
Taz Address Setup Time |Pins: RS RW.E o - - ns i1 DB4 H/L Data Bit 4
T Address Hold Time [Pins: RS RW.E 10 - - s 12 DBS HL Data Bit §
Toon Data Setup Time Ping: OBO - DBY - - 320 ns 13 DB HA Data Bit 6
Tw Data Hold Time Fins: DBO - DBT 10 - - ns
14 DB7 H/L Data Bit 7




CHARACTER FONT TABLE

Commands

HIGHER 4-BIT (D4 TO D7) of Character Code (Hexadecimal) Instruction code o Execution
Instruction Description Time(fosc is
0 [1 [2[3 745767 |89 |A B|C|D]E F RS |R/W|DB7|DB6|DBS5|DB4|DB3|DB2|DB1|DB0 270 kHz)
C G =“.! ---.E =“-I .- =..l l.:g == m g.“i
HC IR il - e .- -.: E ™ - sy "
0 Ral;d et [Fafa® |F | e Pt DCiS‘;';‘;y oloflolofojo|ojo]o]ln gg&iﬂdﬁi%ﬁin AC 1.53mS
ca f("f 5 Rl B e | Tadmg | e g™ Set DDRAM address fo "00H "
1 [RAM B (gewng g om, -"'i -".'g ] _E. -_ " E---E -::'i - Return « |from AC and return cursor to its
- s (N - am o p L "
@ E' T E 5 £ Home 01010101010 0001 original position if shifted. 1.53m8
cG BE e é‘“ wn lm e " u ol g el The contents of DDRAM are not changed .
~ | 2 RAM .=::. §::= .-g:f .......i g. ) '.g e S E“j E Assign cursor moving direction
s ©)) : v 100 0|0|0]0]|0]| 1 |UD|S andmakeshif ofentire displey 374
g CG ] --:=- '“.' i“.- mae | wmm =.=-= — FEEEE | enable .
© | 3 |[RAM o of e 1 TS w| " E L B P . Set display(D), cursor(C),and blinking of]
el a wew mEmE  mmen BEE (NARR - - ] BRE | A% Dlsplay
o ) ofoflofojolo|1]|D]|C}B ursor(B)onoff 37TxS
s = (eagen ON/OFF .
é cG I:E:' -'-i -'= g " -in- - g i. -g.-= 3 2l Control bit . ' ‘
1 4 RAM - Aunin B = g g Set cursor moving and display
- ! ™ ! H ! g = " !. B H al H P
'8 (5) - i 1t an . | N » L -= L] Cursor or Shiﬁ contro] bit and the
L i ® * 4
8 CG ER a Eomoe geeen - : nanfin | B --E N By Déiﬁgy 010101001 SCIRL Direction , without changing 3Tws
5 o" [*""g (Gunae nued § "B inn " DDRAM data ,
‘Q"; 5 R(Asgii -. == -lll! g.-l- E ] =.:I E-.i -- E l. e .-.:. .II.= S et i Ilt e rfa ce dat 2 l en gth (DL : 4‘
g Functi bit/3-bit),aumb £ displ
CG ™ ue |uERE S BE - nam  (muAen [ -l unction % * 1 1 ),num €18 0 13P ay
E 1 6 [RAM|  [oan e i = e - - - st | OO0 O] DLINTF line(N:1-line/2-line),isplay font| 3T4S
[ (7) =--- I--B » LA E .l. l- B o - =llll tpr(FIS*8 dOtS/S*U. dOtS)
[#]
o~ » waaRE | wen [T Set CG .
= oo S I PO g ook o g | g e RAM | 0| 0| 0| 1 |ACs|AC4|ACS|AC2|Act|aco|Sct CORAM address inaddress 3TuS
g 7 R&l;/l i E---= -I=I :::! E-=-= I=. §- l.-. =" !-“ -E EI Address counter .
F LT ] [] = RERER Set DD .
S | s kam| |5 e E..g i A el B £ e RAM | 0 | 0 | 1 |ACS|ACS|ACH|AC3|AC2|ACt|Aco | CORAM address inaddress 374$
= * (fona g Bl e TR S T Address ’
— (1) w | mm i —
— ether during internal
fas] CcG ®a =.'. .g' ! E = g = " | -— E - ™ Read Busy .
) B [Fumed s m | - - Tl waf & E Operation or not cat be known
; ? RéI)VI --. :-.- -i- E Igl II-= wa" I= I-. 5 EI= -...g I;}:graeg: 0 1 | BF |AC6|ACS|AC4| AC3|AC2| ACTIACD By reading BF . The contents of 0 ”S
£ nme Address counter can also be read .
m C G l' Iil ll.-= ] ..-.= = I » =
© ugny Bl | TR TEE mmgan g | = " |afen Write Data Write data into internal RAM
S| A Rgl)vi I R R | N P R toram | 1| 0 [D7|D6|D5|D4 D3| D2|D1DO il 3Tus
i
CG g | g E < 5" E a alugn E S LI T .
.- - ® e e — g‘ s - Read Data Read data from internal RAM
B b il 155 = - .
Ral)w : " | B (B | 5. _.-% . ___é 8 FromRam| ! | ! |D7|D6|DS|D4| D3| D2 DI\ DO|rnp i ecraM. 37uS
CG « I wlafn| | i o - e u e Code Description Executed Time (max)
o L afuny lun § - i l.i Fuin
¢ Rél)\/l * "ay E---- T -E- i ; " me® | we® | 2% | BT R = /D=1 : Increment DL=0:4-bit DDRAM: Display Data RAM fep or fose=250kHz
cG BB E=eE u e I/D=0 : Decrement N=1: 2 lines CGRAM: Character Generator RAM However, when  Frequency
i-=.‘ =--.I =. naaR -.-:= - - .§. =
D RAM wene 28 B TR B RN T W $=1 ; With display shift N=0:1 lines ACG:CGRAM Address changes,
Krin]
©) 8/C=1 : Display shift F=1:5x 11 dots ADD;DDRAM Address Corresponds to | execution time also changes
C G .l = I.I " I. .= ..=.- " .I -
E [RAM . .:- E“-_g = = g-"! -:E- :::; P """ $/C=0 ; Cursor movement F=0: 5 x 8 dots cursor address. EX
%) L mead | T L RIL=1 : Shiftto the right BF=1Joternal operationis | AC: Address Counter,used forboth | ifep orfose s 270Kz
CG o ™ o | u® g E | Bf | e E R/L=0 : Shift to the left being performed DDRAM and CGRAM 40pis x 250/270=37ps
L3 L] - - ‘-=..l = = i X
F Rgl;ll " : iIIIi BERRS n--l = I-i an” .-: in-i DL=1: 8-bit BF=0 : Instruction acceptable *: Invalid,

B Reset function

5 Inititalization mode by Internal Reset Circuit

HD44780 automatically initializes (resets)when power
is supplied (built-in internal reset circuit). The follow-
ing instructions are execuled in initialization. The.
busy flag (BF)is kept in busy state until initialization
ends. (BF=1)
The busy state is 40mS after Vdd reach to 2TV
1.Display clear
2.Function set

DL=1:8bit long interface data

DL=0:4bit F=0:5 X dot character font

3.Display ON/OFF control

D=0:Display OFF C=0:Cursor OFF B=0:Blink OFF
4.Entry mode set

1/D=1:+1(increment })S=0:No shift
Note:When coditions stated in " Power Supply Condi
tions Using Internal Reset Circuit” are not saiisfied,
the internal resel circuit will not operate properly and
initialization will not be perfomed. Please make initial-
ization using MPU and ‘“Initialization along with

instructions.”

B INITIALIZING BY INSTRUCTION

If the power supply conditions for correctly operating the internal reset circuit are not met , initialization by instruction is required .

(1) When Interface is 8 bits

When interface is 8-—bit long.

! Wait more than 40mS ofter Vec rises to 2,7V I

I
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 0BO
0 ] o 0 1 1 - - * -

BF cannot be checked before this instruction.
function set (interface is 8 bits long).

[ Wait more than 4.1ms

]

N=1:2 lines I
N=0:1 lines [ RS R/W DB7 DB6 DBS DB4 DB3 DB2 DB1 DBO| BF connot be checked before this instruction.
0 [e] [] [+] 1 1 * - « Y function set (interface is B bits long).
12.7 '
- ! Woit more than 1004$S
14-91.0 85.0+0.5 4-92.5 5.7 , 1
. RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO 8F t b hecked bef is i i
(P0d¢1.8)\ 43.25 r 5-61.0 ] 0O 6 0 0 1 1 SRR ] function set (imertace ia & 'Esé"'in';’i‘ ruction.
BF t b hecked aoft, i i '
] When BF is not checked, the waiting tine petmen™
» 13-' g . instructions is longer than the execution time.
iTe]} P | o 1 4 Function Set (i i i
) (interfoce is 8 bits | . Specifi
gl Jo o8 _A____L S) ol 55 R(W 057 0B6 0B85 0B+ DB3 DB2 DB1 DBO| number of disploy ines and eharoeier Tent), The "
‘H & ﬂ‘ go © ) N 5 5 5 = 5 5 a 5 % 5 g;)tr:rk:vacrrdzf display lines and choracter be changed
: 100 - -l <0 i ;
O} in|n 00 EK <~ N o0 0. .0 o o o 0 __o__1] Qiseloy OFF
) ) 00 0 _ 0 _ 0 o o 1 /6.3 e P
ol — ™~ o0 > Entry Mode Set
M i 00 -
~ |2 "‘.) L Iy f_l - Initialization ends.
~~ -
d—
x 1.6
n ol —_— ]
- — u') 1) When interface is 4 bits
= 56.21 ol
|0
VA65.0 N~ i
054 s When interface is 4—bit long.
3 1. lwdvt mare than 40mS: ofter Vec rises to 2.1V ]
2 O 81 O RS R/W DB7 DB6 DBS DB4 ; ;
: 2 940.2 [ Nl i i | oo inarked Bolprg g, Instruction.
-—i r;- [ Wait more than 4.1ma ]
1
RS R/W DB is i i
1L I_F—I i . [ 5% RgW 07"’56 ops bpe | ot iaribas o, Ingtruction.
. ot A g 1 y [ Wait more thon 100 S ]
| - | M- L RS R/W DB7 DB6 DB5 D i i
0 l 5° RgW og” DOpe bes vBs | Acmnner, 0o ohegked beforg, this instruction.
¢ BF cannot be checked after the following i i
BE Ing instructions.
Iatructions 12 longer Shin the Waling time, between
. RS R/W DB7 DB6& DBES DB4 Function Set (interfoce is 4 bits long. Specifiy the
For 16*2 or 8*2 Dlsplay g g g g } g Eggr%;jrdgs: 3::523 ::::: g:g 23353552; :;oentghat\hg‘ed
O 0 N F » = :
1 2 3 4 5 l 6 7 8 9 10 11 12 18 14 15 16 e o $ § o0 Dispiay OFF
et s —————————
Character == -——'-——-—-——-—=—7—=] I Diapley ON
DDRAM | 00| 01| 02]03|04f05]|06|07]f 8| o |oa|oB|oc|oD|oE] oF T3 erty ioce 5o
Address
40 1 41 1 42 | 431 441 451 46 1 47T 48 1 49 14A 4B |1 4C 14D | 4E | 4F Initiclization ends.




