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B Absolute Maxious Rating
ITEM Symbol Value Unit
Pover Supply Voltage Vdd -Vss -0.3~+7.0 :
Driver Supply Voltage Vied -0.3~Vdd+0.3 Ll
Input Yoltage Vin -0.3~Vdd+0.%
Operating temperature range Top 0~ +50 %
Storage temperature rapge Tst =20~ +60
B Description of T erminals
Symbol | Input/ | External Function
Qutput | Connection
. Begister selection input
High | Data register
(for read and write)
RS Input MPU
Low Instruction register (for write)
Busy flag., address counter
(for read)
BE/¥ signal input iz used te select the
read/vrite mode
R/W | Input MPU High Read mode
Low Vrite mode
E Input MPU Start enable signal to read or write the
data
DB 4 Four high erder bidirectional three-state
Input/ data bus lines. Osed for data transfer
| MPU betveen the HPU and the LCD module. DBY
Qutput can be used as a busy flas.
B 7
DBO Four lovw order bidirectional thres-state
Input/ date bus lines. Used for data transfer
| MPU between the WPU and the LCD module. These
. Output four are not used during 4-bit cperatien.
d d Power
vdd: +5V Vss :GND
Vss Supply
V o Pawer

Supply

Contrast adjustment voltage




ELECTRAL CHARACTERISTICS
De Charaeteristics

Parsmeter E#thi Conditian Applicable Hin. Ty Hay . L
Fid
Hleve input voltsgell) [ Vikl i bee — 087 2.0 — | ¥dd v
L leve inpuk waltagel(l) Vil _— ES . R/V.E V= = _ﬂ.l!- ¥
H lave tnput uut;ﬁagt!] |1hh — oy Vdd-1.0 = Vdd v
L love inpet voltage(2) Witz — Ys5 = —_ 1.0 L]
Hleve putput voltage{l) | ¥ohl | Toh=-0.205sA L | — —_ ¥
—_— - B9 —0OBT
L leve owtput voliage{l} Vall lol=1.6u4 — —_— 0.4 ¥
Hleve output voltage(2) | Veoh? | loh=-40uh Ifg 0.9¥dd = e ¥
L leve output voltage(2) Val2 fol=40uk ] —_ — | 6.1%dd V
I/ o leakage current Til Vi=0 teo Wdd = g 1 i
Full=0F Mes Curremt -1p Vdd=5% 5 125 250 gk
BT
' gscillation
drom
Supply curreént Top extarnal Ydd = 0.5 0.8 B
eloaek :
Vdd=5% fose=
fep=2T0kHz
Intérnal eloch aparatlon (RT sacillatlian)
Oscillation gsC1
fose Ef=91k0Q % 2% | 15¢ 210 350 kHz
freqoancy [ o
Oeeillatian 1541
{ose Cerapmie Filter | 245 250 b 4] kHz
{requancy 1[4 B
LEE driving
Vied Vdd-¥5 ]=¥5 J. 4 — ¥dd ¥
volluge




AC Characteristice (Vdd=5V£ 10%, Vss=0V, Ta=25%)

Fead Cycle

Parameler Synbol Min| Typ Max | Unit | TEST PIN
Enable cycle Lime te 500 | — =1 gs E .
Enable"H"leve pulse width tw 220 | — - ns E
Ensble rise/fsll time b tf — | — | 25 | ns” E
ES,R/W setup time Lsu 40 = s ns R/ W.RS
RS, R/¥ address hold tine th 1 | — | — | ns | RAV.RS
Read data output delay td — = | X200 ns | DBO~DBT
Read data hold time tdh 20 F— — ns DEO~ DBT

#rite Cycle

Paraneter Symbol Min| Typ| Max| Unit | TEST PIN
Enable Cyele tine te 50| — -_ ns E
Enable H leve pulse width W F0) — — ns E
Enable riseffall time teatt e v— 25 &3 E
RS.R/VW setup time tsul 40 = - ne | R HLRS
RE.R/V address hold tinme thl 18 = ey ns | RV, RS
Date setup tine tsud 60 = — ns | DBO~DB7
Write data hold time th 10 = = ns | DBO~DBT




MO0ptical Characteristics
i . STK TYPE
Item Symbol Condition Hin. | T¥p. | Hax. | Uit Hote
Viewing Angle ¢ -9 1 k=1.4 A4 — — | deg. | *1.,%2
Contrast Ratio E ¢ =107 _— 3 — _— =3
8=
Eesponse Time(Kise) tr ¢ =107 —_ 150 750 ms &4
=0T
Response Time(Fall) tf ¢ =100 —_ 200 300 ns 34
g= 01
2 . TH TYRE
Item Symbol Condition Hin. | Typ. | Max. | Unit Rote
Vieving Angle d2-¢1 E=1.4 60 —_— — | deg. | #1,%2
[ sntrast Ratio E ¢ =251 = L o — £
e 8- 00
Response Timel(Rise) tr ¢ =257 —_ 80 120 | as %4
gs40
Response TimelFall) tf ¢ =257 — 60 80 ns %4
g= 07
*l, Pefinition of @ AMD & Y2, Contrast %o viewing angls
[p=1)
s [ F
i o (B2 [00]
a[71 "E * i
¥ i
N | £ |
:\ \\b!:i \E‘: " -Eu '
b \\\l \'\. k\ o N dl B8
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*3. definition of contrast ratio

ro T

Belected segment

Hon—selected segment

(=
Driving voltage

K= Brightnéss of non-selected segment(B2)

Brightness of selected segmentBL]

[%] Man eebective Elals

*4, Definition of optical response
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W LED BACKLIGHT

Long life, low power consumption and simple pover supply. Three
different color of red, green and orange are available, or color
ean be changed alternatively.2 back light methods are available,

beneath illumination and side

Features

®Low voltage delving(DC) is
available,

®Lovweg life time 100,000 hours
{aversge).

® No noise ococurrence.

W Beneath lllumination
o5 quantity of chip even
il lumination.

. fod
Pt
LED

=
L

Eloectrical Characteristics
(Referance Date)
® Forward eurrent

Derating Curve

illumination.

® Various color of red, green and
orange etc.
(pulti=-coler by alternative switech
iz also asvailable)

® Operating characteristies
EX:PC 2002-A series is IF=210xA,
V=250 ed/n" .

B3ide Illumination
Combinatlion LED with light guide
offers thin structure type of
illumination.

Transflector
LOOP
';;E-—-— Berel
LED
T
Driver LSI " Light Gukde

® VYave Length vs Relative Light
Intensity

L -~ Yellowgreen
L M H M - Anber
N === Red

520 540 000580 500620 &40 660 G0 V0D
Wave I.nh.ﬂ.'ﬂ E'B.HJ



E Timing Characleristics

P rite mecr

e

Wy |:. ==
RS ,I(I’J‘_
Wik “'I.I_
L J
|
HAs
¥ii
= ks
— =i
E Yen 'Ih:'ql S
e BT LTRE S 7= ¥
e | Live W,
§ !
DEg-08) - o
Vo Warkl Gk Veu
=
(%) Aead moda
i =
= k Vi Van
Vs Vea
[ &
ﬂ'“"_/' i
b
hw -
1 Yoy & A {7
Yar Vis o Y
i L ’ fani
| h L]
W Viis
Waild [rala
DBg-DE, q‘li Vi







= T e e
— | TRl T T (PR B
= TR ] e
= BT ERE | LFEE::
— | FERHCITIET T T Rl e
— [ TEEL ekl | [ B
= [ EEFRIFRL | R
Sl G 51 % o SO O e = ki
— ] | R =

i o

- ; |
X | g
_I. F-




