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® OPTICAL CHARACTERISTICS
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® MEASUREMENT METHOD OF OPTICAL CHARACTERISTICS

# Detinltion of Viewing Angle { and @ # Definitlon of Cantrast Ratia {CR)
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® ELECTRICAL CHARACTERISTICS
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@ TIMING CHARACTERISTICS
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@ TIMING CHART
# FIG, | WRITE OPERATION

i = =

i o

1 g P4

L
D -7 M ke i S
irm

e D e AL s AL L

# FIG.2 READ OPERATION
" e ?
- =
‘ __:;'.-‘ e,



@ INTERFACE WITH MPU

# Example of Intertace with 8-bit MPU (Z80)

# Exomple of Intertace with 4-bit MPL
Interface with 4-0it BAPLI can be made thraugh |/ C port ol d-bit BAPLL I there are encugh | [0 ports, data
can be transhermd by B-bit, however, iF thene are not data transler can be done by 4-bit n twice (select
iterface b 4-bit long), and tming sequesce will be comglicated i this case Plesse e into accoomt

that 2 cycle of BF check |s necessary, whike 2 eycles of dats bansder aie also necessary,
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Features

1 Imterlsce with B-bit ar 4.bit BAPLU iy available

(2% 192 kind of alphebets, numerals, symbals and special
chasacten can b displayed by built-in chanicter
generator (ROM)

{3) Other preferred characters €sn be displayed by charscier
genesatar [RAMAY.

(4 Wastous lunctions of insiriction ane wailable by peogramming
* Clear dapley = Curser at bome = On [/ alf cunce
« Blink chersctes = Shift display » Shift cunai
o Read [ waite divolay data . ete

(5] Compact and bght weight denign which can be sasily
auembled in divices

(6 Single power wppk + 5% dive {oxept lor exterded

temp, type)
{7} Low pawer carsumption

#lnterface betwaen data bus line and 4-bat or 8-t MPL 15 avallable
Data transher are made in twice in case af 4:bit MPLU, and onee in

caae ol B-bir MPU
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# If interface doto is 4-bit long

Data tramsber are made thraush 4 bus lines hom DE4 10 DRT
[ while the rest el 4 bus lines frem DB to DB are not used )
Data wransfer with PP are completed when #-bit data
i translered in twice.

(hant woper &bt date, then lower 4:bit data.)

# If interfoce data is 8-bit long

Lt wanafer are made through all of B bos lines
from DBO 12 DET




EXAMPLE OF POWER SUPPLY

# Mormal Temperature Type #* Extended Temperature Type
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# Ewamples of Temperature Compansation Circuits for Extended Temp Type. (Only tor reterence)
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® POWER SUPPLY RESET

Tha internal reset circuit will be operated propery
when the following power supply conditions ore
sotisfied. I it is not operated properly, please
parform Initial setting olang with the instruction,

Resat function
& Initialization Mode by Internal Reset Circuit

# Initlalization along with Instrection

If power supply conditions are not satisfied, which
for proper operation of internal fest eircult, it is rege
wired to make inftialzation alang with instruction,
Please moke follewing procedures,
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HO44780 automatically initializes {resets) when
power i supglled (builtin Internal reset circuit].
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The following instructions are exscuted in inftialization,
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@ BACKLIGHT FOR LCD MODULE

18-1 EL Bocklight
Flat surfoce light source offers simple and even llumination over large area, Wy
I¥ is mxtrmaly thin structure type of illuminatian with little hear up,

Features
& Maox,].3mm thickness [ Max, |.5mm for lead portion )
& Wids driving condition of 60-1,000Hz and |50V AC Max,
& With inverter; step-up voltage from 1.5V battery |8 ovaliobie.
# Ernitted colors are blue-green yellow-gréen and white. ,
# Operating charcteristics of PC2002-A SERIES is 110V, 400Hz, |

8 ?

B, [ To=20 C, &0% RH } ] ',,‘_L
# Temporature Ronge: Operating 0°C—+50°C e D L34
Storage -20°C~+60°C
Lite Characteristice OO PO p
It Is necessary fo use inverter when you need 1o operote EL

- pr——— T with bottery or a DT power supphy.

Auioient Candzian 20 « TO%RH & Low Invarter loss and high light eficiency bacause ¥ is
Coentint ViahadeFraguency Diive ‘ desigred o wultoble for EL

[ R ' # Less change af power consumption during operation

under termperature chongs or extended hours, which s
realized by characterstics of constant supply culrrent,
milnimizes brightness change of EL

L ‘
1004/ 50Ha

100V/700q
100N AD0H:
2500 5000 7500 10000

= Time (h)

18-2 CCFL Backlight [ Cold Cathode Fluorescent Lamp |
Bright and white color of light source oters clear illumination of various and illumination

pver longe area.
& Array llumination # Edge lllumination
It 3 sultable to mult-colar ond [ or dat matr It ofters thin structure type of even Humination
LCDP by mmitting light from tube-fike light source over
large areq.
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18-3 LED Bocklight

Hlwmination and edge llumination,
Features

# Low valtage driving { DC | 14 ovallable without inverter.
# Long life fime 100,000 hours { ovemoge |
# Mo noie ooourenc,

Long life, low power consumption and simple power supply, Three different colars of red, green and
arange are avallable, or color con be changed alternatively, Twoe backlight types are ovoillable, array

y

# Warlous ealoer af red, green and orange etc,
[ rlti-coler by olternative switch is also available |
# Operating choracteristics of PC2002-A sesles is

4,2y, 210ma, 250cd / m'

Edge Iliumination
Combination LED with light guide offerd thin stracture
typa of iHumination,

Array lllumination
Less quontity of chip offers even lllumination,
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