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1 Features

(1) FTN - FEM Technology
{2) Negative display
(3) Transnissive type

(4) 1/242 duty multiprexing drive V - 13.1V
(Do not use this medule by 1/240 and/or 1/241 duty)

(5) Calors

Display dots ---—- White
Backgraund =ue= Flack

(B) Viewing angle

'12 o' clock

AR +49 39 14865 4343 5. BE3-827
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Itenm

Specifications

Dot matrix

§40 % 480(dats)

Overall dimensions
(W xHx D)

253.5 x 164.0 x 15.0(HAY)
#Bxcluding Kounting Tab

il
Viewing area

180.0 x 134.6

(W x I
|
Active area 172.765 x 128.565
(L ¥ w)
bot pitch 0.27 % 0.27
(L x W)
Dot size 0.235 % 0.2358
(L x W)
Weight 700 €

Unit : mm
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d. Black diagras

Dr DI
100
RO.1 DO |
Yy
- Dr DI ' ' ' LCD PANEL
L 100
NO.Z DO 540480 DOTS
_ y
- Dr DI
. ND.3 DO y
}?Dr BI
| {100
;J NO.4 DD —
YD DTN
| 81
“[NO.5 DO

NO. S NO. 10 | h0.15 NO. 16
| AAAKR NA7 ) AR A
_Q—o..nn [Tillng ] |_ ‘ . - T
Centrgl Ad justment -
- Circuit Circuit |
i ]\
AA A A
DIN YSEL ILP  XSCL 1D0~LD3 UDD~LD3 EIl I
3

YDD ¥YSS VLCD
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4. I/0 Terminals

4.1 Terminal Configuration | Top view |
[o]
=l A
4.2 Terminal Functions .;gﬁ;;?;?éﬂfl
I~
Pin No. Signal Name ’ Function
1 ¥iD Pawer Supply Voltage +5.0Y 5%
2 V53 GND Qv
3 ViCD Pawer Supply (LCD) ! Contrast Variable Power
4 LP Latch Pulse Data Latch
5 NC NE -—
6 NG HC -
7 Y5CL Y Shift Clock Data Shift Clock
8 DIN Synchronous Pulse Scan Start Pulse
g X8CL X Shift Clock Data Shift Clock
0 NG NG —
11 ung
12 up1 ' Display Data Input for
Data
13 upz - - Upper Half Screen -
14 UD3
15 Lba
16 Lm Display Data Input for
Data ‘ ‘
17 12 Lower Half Screen
18 ‘ 1.03
19 El Fr:able IN Enable Signal Input for
XDc(a) *
. 20 FD Enable QUT Connecting with V53
Internally

* 4 bit input : Connect EI EI to ED
8 bit input : EI - ¥DD, ED ~ NC
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5. DATA INPUT FORMAT (640 x 480 dots)
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The previous display dot map shows the entry order of dat=s
in terms of dots on the LCH. ‘

Display data is sequentially entered 3in each upo.unz,
LDC.TD3 on a 4 bits basis, frem left to right, beginning
with location "1.,1".

This display from 1.1 . 1.4, 1.5

~ 1.8, ... to 1.640 on a 4
dots (bits) basis.

5.2 Correspondence of Data Input Terminals to Dot Numbers in a

Row :

Data Input | :

Terminal ' Dots (Row) on Display

___________ .|.__...____._.____....___._.._..______._._____,—'—n-__—————
UDO / LDO ! dot 4, dot 8 ..... dot 636, dot 540
ubl / LDl § dot 3, dot 7 ..... dot 635, dot 639
unz s/ LD2Z | dot 2, dot 6 ,.... dot 634, dolt B3R
Ub3 / ID3 | dot 1, dot 5 ..... dot 633, dot 537

Inpui data UDO.UD3, 1I1DO_.LD3 correspond to display dots =as
shown above. The firsat input data corresponds to dot 4.1,
and the last input data to dot 640.637.

5.3 Dats Input Method

This module usés "Chip Enable Transmission Systew" to reduce
its power consumption. Data is ipputted directly inte LCD
drivers (chips) on a chip basis.” If the n~th chip in enabls
state becomes full of data, the Enable is ‘transmitted by
automaticaly to (n+l)th chip.

There are two methods to input signal inte display as
described below.

{1} To input the signal on ¢ bit-bus with one line., (UDO.UD3)

In case of using the controller which cutputs the signal an
4 bit-bus with one line, at first to short circuit the No.19
and  20th pin on I/0 terminals and to connect UDO and LBO,
Ubl and LD}, UDZ and LDZ, UP3 and LD3. Mext, to input the
signal from UDO to UD3.

In this case signal shall be input froem 1.1 . 1.640 {Xbr(})
to X0r(8)) with each 4 bit into Upper =screen, after that
=ignal shall be input lower screen by same system as Upper
screen{XDr(9) to XDr(1B)}.

{(2Z) To input the signal on 4 bit-bus with two line

(UDO~UD3,LDO~LD3)

In case of using the contreller whiech outputs the signal on

4 bit~bus with two line, to connect No.19 pin with YDD level
- and to open No.20 pin on I/0 terminals. Next, to input the

signal from UDO,LDO to UD3,LD3 in parallel.

In this case, signal shall be input frem 1.1 . 1.840 with

each 4 bit into Upper and Lower screen gt the same time.
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Parameter Symbol Standard Yalue Unit
VDD-¥s5 0~ + 7

Supply

voltage ¥
VDD-VLLD 0~ + 28.0

Input YIN ~YSSEEVINEYDD ¥

valtage

Dperating Top + 0 -~ 4 40

tewpera ture

. ’ EC-'
Storage Tst - 20 ~ + 60
temperature
S

5. BE3-@827
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7. Electrical Characteristics

7.1 DC Characteristics

Ta = 25 °C
VDD =5V + 3 %
Standard value
Parameter Symhol |- Unit | Condition Applicable
Hin Typ Hax Terminal
VoD 4.75 5 | 5.5 | VDD
Supply —” VI - -
Voltage
VILCD | VDD - 15 - - YLCD
"0"™ Input VIL . —-— | 0.2vDD
Yoltage
— — Y
"1” Input | VIH | o.8v0D | -- — DO ~ UD3
Voltage . g ~ 1Ih3
A5CL, 1P
L . YSCL, DIN
0" Input IIL 0.1 | - -
) Voltage;
HA
"3 Input | ITH — —~ | 01
“Voltage : .
Supply Inp -~ 17.9 22.6 wh | YDD =5.0V VDD
Current
VLCD = 16.0 V
Supply
Current ILED - 6.4 13.0 mA | fFR = 70 Hz VLCD
(LCD) ]
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Condition!

Unit)

AR +49 39 14865 4343

. i Standard value
Symboll—————

[l
Nl
)
r
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i

FParameter
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7.2 AC Characteristics
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7.2.1 Timing Chart of X(Column) Driver and Y (Row) Driver

o
-
1]
o
-+
=
[=%
=
-—

=5
Ly
ca
[

NN
TYEL

.

DI
Y50

IR

LP

£5CL
UR0-Und
LBo-LDa

10
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7-2.2 Relation of Input data/Qutput latch data

DIN g ( — [

2 3 4 5 B 240 241 242 1 2 3

v LILLTLL LU L,

240 241 242 1 7

ce WA N U A

[
t
: !
J ]
] 1
: '
Inpat data ( »
opa
241 1242 1.0 2|1 3415|686 (_‘240 411242} 1 [—2 3] 4
3 AY
H 7 Y T
\‘\ 1\‘ . ‘\ :‘\ \\ \\ ‘\ \\ \\ \\ ‘\ ‘\ :‘\ \\ ‘\
X p: \\ : \‘ ‘\ \\ \‘ ] LY \ 1 L T I v \
\ 1Y L I ¥ L . \ \l ‘\ ‘\ ‘\ ‘\ : ‘\ \\ ‘\
\‘ \‘ \‘I 1 \ b} A i) A ) 1 LR | 3 Y A
\ ) A A ) T ¥ A 4 A
ot - | ) — .
put latch
data 24_0 24] 2_42 IJ 21 3 I 4 { 5 | 239. 240 241 ‘2;4‘2 1 ‘2- 3
—~ -3 )

[Xotel",2,--,239,240"indicate roy funbers.

11

5. B13-827
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7.2.3 Timing Chart of Input Signals

Row Ho, 241 242 1 2 3 4 5 6 7 8 § worvrr 240 241242 1 2 3

DIN N S

.
-
———— e e

xeer UL AU R P
e

b
UD5 ~Up3 a - ¥
100 ~i10 19 (20 | 3 zJ__? 19 [_20 1| 2 [4 18 ?iJ 20 i_{_
ate] ) - 4 i
N\ ?
Row 1 data J;: Row 2 data —j'}___.._f L
: Rew 3 data

[Note 11 "(1) to (16)' of UDO~UD3 and LUO-LD3 indicate

driver chip numbers.

[Note 2] 1In the_display, Ubad, LDO to UDR3, LD3 are located
from right to left,

[Nokta 3] Dgring the time of row No.241 and 242, the same
ggg?al up to row No.240 shall be input to LP and

12
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F}. POWER SUPPLY AND COMTRAST ADJUSTMENT

-

VD ﬁesv)
LCD module YV ES (o)
Ve VIi—vVio == s

(=23v)

| VID ~ VLD = LCD'ﬁrivin{ yoit
Dis E: o
appf%:g bz:zzraszl of an LCD module ‘depends on the Qol*‘
aeeiipg bekw &n 1e YLD E.lnd YLCD.  oOptimum display cao t\-aEF—'
e o alneﬁ _by'adgusting the slide bar of int n_ra?t
potentiomater to set g pProper LCD drivi ; iy
Eﬁ:ngLCD,driVing voltage must be adj -
es in viewi; i
vertics Hhicﬁewlag angle, ambient

usted to accomnmodste for

: temperature and/ofp =
ﬂffECt dlsplay Cﬂntrast; . . /Dr ":’upply

13
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9. Optical Characteristics

9.1 LCD Driving Conditions

(Ta=25°C)
Iten Voltage Duty Bias “_]
Standard 2.5y 1/242 1/14 ’
3.2 Electro-optical Characterristies
Standard
No. | Parameter Syabol | Temperature init Remarks
{"C) Min | Typ | Hax
1. | Driving Vop . D .- .| 24,5 25.2
voltage — . '
29 -- [ 22,5 — v Note 1
{ VDD-VLED ) —
40 2.8l 214 -
2 Tt N - 720 | 1080
‘ 25 ~ | 260 330
Response time | ms Note 2
Tf 0 - 500 | 750
25 - - | 1207 180
5 Y1 _ 20 | -~ | --
Recondended gy 10 — -
) —— 25 - ~{ Degree | Note J
Viewing angle | @131 20 -~ -—
ax2 24 - -
6 Contrast K 25 - 5 — Note 4

Note : Frame frequency is defined as follows:
Common side supply voltage
peak-to-peak/2 = I period

14
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% ¢ Yop vs. Teaperature Curves >

YOR(Y)

1

(25.2)
(24.5)
—

AR +49 39 14865 4343 5. B17-827

(—) VOP(HAX)
: (21.4) ‘VUP(TYP)
(20.8) | YOP(HIND)

25

1

{ Note 1] Dptiéal equipnent for measurement

Equipment : Canon LC-353 brighthness meter

Corditions : 8pot for brightness measurement - 0.] mm

Halogen lawp used for light source

Spot froe light source - 10 nbm

L PK
—ELOL ) s [ s
| Sida vieyu

Ihorzastatic cven

DM, :

Light source
Light receiver of brightness meter

15
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[Note 2] Definition of response time and measuring conditions

5. 8187827

Fig, 2
VICD - _
]/14?_ﬂ I, _____ J_, __ j’ f
0 k- : ] [
-1/14y L-—U ol [ — ] l—'————l_'
-vim
B Nom-select time ‘Select tine Non—select tige
Contrast
A
30 [
J s 10%
i Tive
| » if
Parameter Conditions
a) Ambient temperature 0°Cc , 25°C
| b) Driving voltage 24.5 V¥, 22.5v
¢) Viewing angle n°
d) Frame freguency 70 Hz

lg
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[Mote 3] Definition of viewing angle

top
_ (e=0°)

Fig, 3-1 \ée/% rear
~

_ X7,
LZ - ///

-

S

L ){f/
: freat botton

A

Viewing direction

ad{=fk=q=d---1

Fig. 53-2

NWiewing area curve for
contrast miio 1 : 3 |

30— 0 (Deg)

Nem

FRONT

C o .o i.ew'n{}' i
Definition : Viewing area wglc%ggé?ghg%ntrast ratio 1 : 3

when
operated by Vop (Typical) at 25°¢

17



29-AFPR-286B4 @9:48  LUOM:EPSON EUROPE ELECTR. +49 89 1486511% AR +49 39 14865 4343 5. B08-827v

[ Note 4 ] Definition of contrast ratio

Fig., 4

Brightress curve of selected ségment

— Brightness curve of non-selected segment

Brightness

(x)

. = |
Vop Driving voltage (V)

Definition :

Contrast ratie = (Brightness in OFF stéte) /
(Brightness in ON state) = b/a

iy

™ - - -

Parameter | | Conditions
a) Amubisnt temperature ) C 25 “C.
b) Driving“voltage " | 22.5 ¥
) Viewing angle } g-

18
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10. HANDLING PRECAUTIONS

(1) The LCD pane] bf EPSON LCD modules consists cf two thin
glass pltets with polarizers (with UV cut filters) which

easily get damaged. Extreme care should be used when
handling the display panel.

(2) When cleaning the display surface, use soft cloth (e.g.,

gauze) with a selvent (recommended below) =and wipe
lightly.

- isopropyl alcohel
— eth¥l aleohol
— trichlerotrifleroethane

De not wipe the display surface with dry or hard
materials that will damage the polarizer surface.

Do not use the following =olvents:
— water ‘ ‘

~ ketone

— aromatics

(3) The 1cb modules use CMOS LSI drivers, so we recommend
that vyou:

a) connect any unused input terminal teo V¥DD or V5S;

b} do not input any signals before povwer is turned on;
and ‘ :

¢} ground your body, work/asseumbly areas, and assembly
equipment to proteect against statie electricity.

(4) Modules employ LCD. elenents, and must be treated as
such. Aveid intense shock and falls from a height,

(5) To preﬁent.moduIES from degradation, do not operate or

-store them exposed direct te sunshine ar high
temperature/humidity.

13
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-

1. OPERATIONAL PRECAUTIONS
(1) If the 1cD panel is &riven:on DC, +the electrochemieal
reaction .within it ‘causes ‘s rapid reduction in display

perfurmaﬁcg._ The duty £0%+1% of the 7R signal must
always be cbzerved, )

_(?) Follow the vower on/off sequence shown in Fig. 1 te
prcvent_a lateh-~up or pe operation of the LCD nodule,

(3) No LCD moedule must exceéd the absolute maximuym ratings.
If a module is operated With any value exceeding abso
lute maximum ratinga, itg rerformance will deteriorate
and may no longer restore to normal. '

In designing =a system using LCD modules, utmost Care
should be taken of anbient temperature, input wvoltage
signal f%ﬁggggt%gns, supply voltage fluctuations, ete.

' ‘B C - ‘ .
Y A - UL SN
ﬁ_?/r* 1 : z\\ E B:oALL SIGKAL COXFIRXED
o~ P i C: XIKUS PO
. Ta N _ T K XI¥ “p ¥ER DX
o w3 - S : D:.X1HUS fnrgn.pFF
o 5?? P i E: +5Y POYER OFF
! ; I : : ey B
: Y L2 i R ) F: +5Y PDVER RE-SET
b t:-rd_" :TfTVh_ "—,
i : : i Ta:SI0KAL COKFIRXING TIKE
L Y e Py : B :
i : \ Td:LCD -POYER BELAY TIXE (Xin.o0xs)
vO-; o H . T AT . :
vy O¥i-¢ Y- 'TVh:VQDiHULD TIXKE (Hin.0ns)

Trh:PGRER RE-SET ¥AITIXG TIXE (Xin.5013)

Fig. 1 + Power On/of ¢ Sefllence

.

, Voo VD o —
VT B B S ; o004
LCD driving voltags - HAFF :
- T E?w* control AN
. GHD —— = - {55 terminat
. r' __________
Negaj:_ix_r_u_a i SW ?
“Power' om ;
Supply ———167%—7——fii - ] &3%
priw%§ — VEEQQ' v Q{jﬂﬁ@
Fig. 2 Typical Poyer Supply Connection Fig. 3 Typical SH Circuit

(Note 1) The VLCD on/off eberation shown in Fig. 1 indieates
the swiching operation of Fig. 2.

[Note 2] Turning off the SW (Fig. 2) will open the VLCD
terminal. Therefore, the LoD driveng voltage (VDD-
YLCD) will become zero 100os({Max.) later.

(Mote 3] A typical circuit Tor the sSW portion of Fig. 2 is
given in Fig. 3 for reference,

20



- The dgfinitim1 of briehtness uniformity is (HIN-=MAX)x100.

12.3 Life Cycle

29-APR-2HHd B9:49  LUOM:EPSOM EUROPE ELECTR. +49 89 146865115 AM:+49 29 1468685 4343 S.
Backlight Specifications
12.1 Etectrical Characteristics
Parageter HIN TYP HAX Unit Condition
Tube Current (5.0) 6.0 (7.0) nA —n
Discharge Start(¥) | --- -— TBD Vros -—-
Tube Voltage - TBD - Vo-p — B
Frequency (200 (29) (3%) KHz -—-
Note : () shows teoporary value.
‘ * Above esach value  is for ane  tube
* This LCD Module has two tubes
12.2 Electric Optical Characleristics
(_wmm‘ . - -
Parazeter MIN TYP HAX Unit Condition
Brightness 400 - - cd/m Tube Current(6.0 wA)
Brightness '
Uniformity 80 ——— - e -
Note : - Abave characteristics show the standard value on the lighting plate.

Parameter

MIN

TYP

HAX

Condition

Life Time

10,000

Tube Current(6.0 ad)

Note : Life is up to when brightness becomes 50% less than initial value
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