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1.3 Absolute Maximum Ratings

ltem Symbol Condition Min. Max. Unit
System Power Supply Voltage | VDD - 0.3 55 W
LCD Driver Supply Voltage VLCD - WoD-12 | VDD-0.3 W
Input Voltage Wi - -0.3 VoD +03| WV
Operating Temperature Tes - -10 &0 °C
Storage Temperature Ter - =20 70 °C
Storage Humidity Ho Ta<40°C 20 90 %RH

1.4 DC Electrical Characteristics

VDD = 5.0V £ 0.2V, GND = OV, Ta = 25°C

ltem Symbol | Cendition in. Typ. Wz, Unit
Logic Supply Voltage oD - 30 50 55 A
Input High Voltage WVin - 0.8vCD - VDD v
Input Low Voltage WL - GND - 0.3vDD W
Cutput High Voltage Vor - 0.™WoD - Voo W
Output Low Voltage o - GND - 0.2vDD A"

15 Backlight Characteristics
LCD Module without LED Backlizht
Electrical / Optical Characteristics

Ta=23T
Ttem Symbol | Conditions Min. Typ. | Max Unit
Forward Voltage VE [f=460maA 4.1 42 44 v
Reverse Current Ir [f=8v - A
Average Brightness v [f=460mA cdm’
Wavelength
(Without LCD) rd IF=480mA - - - e
Luminous Intensity 1
(without LCD) Lv Sub [f=460mA cd'm
Uniformity A% [Ivind TvMeax ~100% - - - o
Color TG




2. MODULE STRUCTURE

2.1 Counter Drawing
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2.2 Interface Pin Description

No. Svmbol Function
1-8 DE0—DET | Data Bus
9 El Enable Signal U4 (TOP)
10 BwW EeadWrite Select
11 ES DiataInstruction Select
12 VO Contrast Adjustment
13 W3S Ground (0V)
14 VDD Supply Voltage for Logie (+5.0V)
15 E2 Enable Signal U1 (BOTTOML)
16 NC | -
17 LED A LED Power Supply + (5.0V)
18 LED K LED Power Supply - (0W)
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2.3 Timing Characteristics

DC Characteristics

Limit
Characteristics Symbol ) - Unit Test Condition
Min. Typ. fla,
Coerating Current (] - [EE 0.8 mA External ciock {Mate)
Input High Vollage Wisii 2.2 - VoD v
' Pins:(E, RS. RW, D&T - 0}
Input Low VoHage Vi 4.3 - 0.8 ¥
Input High Volage Vi WOD-1 - VoD WV Pin O5C1
Input Low YWalage Wiy 0.2 - 1.0 ¥ Pim O&C1
Input High Cunent M =20 = 20 L PFins: (RS, AW, D87 - 0)
Input Low Cument lig 200 500 -100.0 i VOD = 50V
Culpid High Iy == 0. 1mA
Ve 24 - VoD v ;
VoHage [TTL) Pins: DET =D
ut Lo lop = 0.1ma
E‘.I'm L) ||nt ~ ~ EI; W i
Vorage [TTL) Pins: DBT - D
Cutpud High lon = = 40004,
Voo 0.5V0D . vED v !
Violtage [CMOS] Fims; CL1, CLI M, D
Chulpd Low Iy = 40.0uk, Pins:
¥ou - - 0.VDD W
Vorage [CMOS] CL1, CL2. M. D
Dirver ON Resistance Iy = =50.0us Ve =400
Rrow - - 20.0 kL2
[COM) Pirs: SOM1E - 1
Driver ON Resistance lg= 250004, Vies = 4.0V
Rass . 304 K02 _
(SEG) Pins: SEG40 -1
LCD Voktage Vin 30 = 1.0 W VOO - V5, 154 bias ar 18 bias
Mote: Fogp @ 260 0KHz, VOD w S0V, pn E w °L", RS, R, DET - 0 are cpen, sl oulputs s no kssds
AC Characteristics
. Limit ) )
Characteristics Symbol Unit Test Condition
Min. Typ. Maw
VoD =50
Q3C Fraquansy Fage 1900 0.0 380.0 KHz

Rf = 31.0K0=2%




Timing Diagram
Writing mode
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Characteristics Symbol L Unit Test Condition
lin. Typ. Max.
E Cycle Tirne Iz 4730.0 - - ne Fin E
E Pulse Widih by 150.0 = - ns Fin E
E RmadFall Time Ig, 15 = = 250 ns Fin E
Addrass Selup Time t ano - - ns Fins; RS, RAW.E
Adddrags Held Tire o 10,0 = = g Fire: BS, RW.E
Diata Ouiput Delay Time In . 100.0 [iH] Fins: DET - D
Diata hald fime luc 20.0 0 ns Pin DBE7F - 0
2.4 Instruction Table
# Display Control Instruction
S Inefructon Code Dwncription Execiuton time
RZ | RY | DBT | BE | DES | DE4 | DB3 | GE2 | DB | D8 {Fome = 2TOMHz)
Gz Dosglay i o [x] a ] 1] L] ] o 1 Wirte "HH" o DDRARM and aet 1.523ma
DORAM address to "DOH" fram
AL
Return Home 0 u} a a <] 1] L] o 1 - Set DORAM address o "DOH" 1.52ms
from AT and rebum oursor 1o As
anginal psabon d =hbed The
camentsa of DDRAM are nod
changed.
Eniry Mode 1] o a 4] il (1] [u] i [ln] B AEaign cUrmsr moviap direcsion 38w
St ard crabke the chift of ontre
display
Display Y o o a a o [x] 1 =] [ B Set dsplawD), curson T, and M=
CHFEF Cardral hlinkirg f cursarif) onde®
eantral bil,
Curmor or [+ 0 8] ) ¢} 1 S L - - e curscr moving and cisplay Hp=
Display Shilt shit conbral  bi, and the
dirccion. wi$houf changing of
DORAM daia
Fumcton Set [} o a a 1 (=] H F - - St inkerlace daia kengih (DOL: 3Eum
A-bit'E=bitl, numbers of display
hrm [ Sirm 1-irm | mrud,
diaplay  Tont typs (F 5210
dods Bl dods )
Sat CERARM i o a 1 ACE | ACd | ACE | ADS | ACE | ACD | Ser  CORAM modrasa N - TTE
Acddress address oounier
Sat CORAM + o i ACE | ADSE | ACd | ACE | ACE | ACT | ACO | Set DORAKM eddress in cournies e TTE
Addross
Fad By Flag a 1 BF | ACE | ACS | ACd | 2S5 | AC2 | ACT | AGD | Whather during intermal
ond Address opzrabon or nak can b known
Ciourder by reaching B4 Ihm contards
af eddress courer can alEo ba
read.
Write Data to 1 [u} o7 D DE | D4 DS [m =] D0 | Write dala inta inlemel Rakd A8ua
RAM (DDRAMNT SRR
Read Data from 1 i o7 (m -] DE | D4 DS [m =] D0 | Read data fram imemal Rakd ABua
RN (D DRAMG GRAR)

mencans




2.5 Character Generator ROM
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