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Application

This data sheet is to introduce the specification of the Dot-Matrix LCD

Unit LM24008M,

Construction and Outline

Construction: 240 x 64 full dot graphic display unirt,
Outline: See Fig. 6
Connection: See Fig. 6 and Table 6

There shall be no scratches, stains, chips, distortions and other
external drawbacks that may affect the display function.

‘Rejection criteria shall be noted in Inspection Standard S-y- 008 .

Option: This unit is a transflective type. ZCX Zﬁ&
And an optional EL backlight can be installed.
Applicable EL is LF OB08(Standard model ,White Iong-
life type) and LFOBO9(Standard model,Bluegreen long-
life type).
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3. Mechanical Specifications
Table 1
Parameter Specifications Unit
Outline dimensions 180 (M) x 75 (H) x10,XD HMax) mm
ffective viewing area 132. &%) x 39(H) ma
Display format 240 (M) x 64 (H) full dots -
Dot size 048 x 048 mn
Dot spacing Q05 freder
% Dot coler t i Dark blue % - i
3ackzround color ¥ !Grer Zreenish  \.(Backlight off) i -
Weight i Approx. 120 I 3 l

t Due to the characteristics of the LC Material, the colors vary with
environmental temperature.

L Ansoluse Maximum Ratings
4-1. Elecirical Absclute Maxinum Ratings
Table 2
Parameter Symbol Min. | Max. | Unit | Remark
Supply voltage (Logic) Vpp-Vss 0 5.0 v Ta = 23°C
Supply voltage (LCD drive ) Vop-ViE 0 18,0 v |Ta = 25°C
Input voltage Vix 0 Voo V | Ta"= 23°C
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4-2. Environmental Conditions Table 3
Tst Topr
Item g P Remark
MIN. MAX., MIN. MAX.
Ambient temperature -25°C | +60°C 0° +45°C
Bumidicty Note 1 Note 1 No condensation
Vibration Note 2 Note 2. 3 directions (X/Y/Z)
. 6 directions
Shock Note 3 Note 3 (:X/2Y/%2)
Noze 1) Ta £ 40°C ..... 25% RE Max.
~a > 40°C ..... Absolute huzmidity shall be less than Ta=40°C/
§5% RH. . .
Note 2) TFreguency: 107N 353H:z
Vibration width: 1.5mo
Iaterval 108z vV 554z ~ 1052

(1 =in)
for each Zdirection of X/Y/Z (6 hours as total)

Note 3) Accerelazic: 130G
Pulse width tcs
3 tizes for each direction of +X/2Y/22.
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5. FElectrical Specifications
5_1. Electrical characteristics
Table 4
Ta = 25°C, VDD = 5V % 5%
Parameter Symbol Conditions Min. |Typ. | Max. Unit1
Supply voltage (Logic) Vpp-Vss 4.75 |5.0 | 5.25 v
Supply voltage (LCD drive ) Vee-Vss Vpp= 5V ( Note ) t—13’o -11.0|l - v
et (Notel) v
) H level O.SVDD - VDD
Input signal voltage Vin {Note2)
"L" level 0 - 0.2Vpp| V
"A" level - - \ 10 l} ud
D Input lezkzge current I l "
;! try vt IE\'el ‘ - 10 - ‘ - ll LlA
3 . . . ¢ \'“.— =“~“,C\’ ‘ |‘
| Rake) arrsmt Logd pul t ' S O) 3
l;”jhrv*\ currenc (u»E-C) \ IDD \,;D - 5\,' 6‘O‘ \:.:)' I
| Cnniv curre . civa T Frame fregquency =! - ;\ =A
t Supply curreat (LCD drive ) ‘ I - 505z, display 1.3 2.2
. . igh fr acy - ,
} Power ccnsumpiicn ‘ P4 : gh requenc ,;80x 73_0\ mh
{ paTTern :

Nore) The viewing angle & vhere obtains the maximum contrast can D€
set by adjusting above Vez - Veg- Iefer to rig. 2 for the
definiticn of €.

The typical value of LCD supply volitage normally means the
optimum rating when set the 8 at-10° . This rating varies
zround 0.3V in coch unit cue to the characteristics of built-in
temperature compensation circuit. This circuit makes the preset
viewing direction stable almost completely over the operating
temperature (0°C ~ +33C).

(Notel) CP3:4.2V(VpD=5V)

(Note2) 5:M=0-8V(VDD=5V),CP1=O.4V(VDD=5V)

5-2. Input capacitance Table 5
Signal Input capacitance
S 45 pF TYP
Ch g 0 pF TYP
CP2 8 O pF TYP
M 80 pF TYP
DI 30 pF TYP g
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5-3. Interface signals
Table 6
Pin No. | Symbol Description Level
1 S Scan start-up signal "y"
2 CP Input data latch signal H~+ L
3 CP2 Data input clock signal H=+ L
4 DI Display cdata signal H(ON), L(OFF)
5 ot Drive waveform alternating signal /L
& j Vo2 Power supply for legic ané,LCD (+) -
7 % vss Groundé potential -
8 | VeT Power supply for LCD (-) -
: | w i .
10 | xS - -
Yoze 1) Tin No. and its lecaticrn are shewn in Fig. 6.
Note 2) Comnector is not installed in this unirt. '

Recommendable connector:

SLEHIOR—1/2

FCN725P010-AU/S (FLJITSU

(BURNDY)
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5.4 Contrast Adjustment of LCD Display Element

This unit, with dits built-in temperature

in ambient temperature.
resistor (VR) to adjust the LCD
in viewing angle or power supply voltage.

compensation circuit,
is capable of LCD display contrast adjustment for the change
But use the extermally adjustable
display contrast for the change

! l

O—
Supply | 1+ Power supply
LCD volrage , ‘[ (Logic)
applied for Vo LVss |
veltage logic b =
cirecuit ' 77

Power supply
(LCD drive )

(]

Yaw to cennect the adiustadle

Temperature coapensa- ! v
ticn circuit JLV ‘R
L Tﬁ’~ N
e ‘ "
Dot matrix LCD unit ey |y
ICuT
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Unit Driving Method

6.1

6.2

6.3

Circuit configuration
Fig. 5 shows the block diagram of the Unit's circuitry
Display face configuration

The display face electrically consists of single display segment

of 240 x 64 dots.

Display:input data are entered at DI.

Input data and control signals

Input data are entered at DI sequentially row by row along with
clock pulse CPz, starting from the top left of display face.

ta input is implemented in the form of 1-bit serial data
evel = turn-on; low level - turn-cif).

ing edge of C2
vi <

ock, the input data is sequentially
'ia the shif i

~1
register in the signal electrode driver.

Af-er one row of data (24Qdets) are entered, they are latched in

the fcrm of parallel data cerresponding to 240 lines of signal
elecrrodes, then sent to thae signal electrodes. At this time,
scan start-up signal § has been transferred from the scan signal
¢river zo the lst row of the scan electrodes, and the contents oi
:ne czia signals on DI pin are displaved on the lst row of the
¢isplay face according to the combinations of voltages applied to
the scan and signal electrodes cf the LCD.

While the lst row of data are being displayed, the 2nd row of data
are entered to DI pin.  When 240 dors of datz have been transferred

then latched on the falling edge of CP1 clock, the display face
proceeds to the 2nd row of display.

The display input described above is repeated up to 64th row to
complete the whole area of display. Then data input proceeds to
the next display face.

Since DC voltage, if applied to LCD panel, causes chemical reac-
tion which will deteriorate LCD panel, drive waveform shall be
inverted at every display frame to prevent the generation of such
DC voltage. Control Signal M plays such role.

Normally the repetitive frequency of the signal M shall be half
of that of the signal S with the waveform of 1/2 dyty ratio,
coincidence to the falling edge of CP1 clock (Data latch signal),
inverting at every frame.

Since this graphic display unit contains no refresh RAM, it
requires data and timing pulse inputs even for static display.

e - -« i tem B 3
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7. Optical Characteristics (Backlight OFF, Reflective mode)

These optical characteristics are pased on condition that the viewi'ng
direction is set at -10 degrees and with the maximum contrast provided.

Table B Vpp = 5V (Ta = 25°C)
Parameter Symbol| Condition Min. | Typ. | Max. | Unit Remark
82-6, Cy220 60 | - - dgr. | Note 1
¢ = 0°
€1 - - -40Q | dgr. | Note 1
el < 62 CO =2-O
e B2 . 25 - - dgr. { Note 1
Viewing angle range
8,- 6, 45° COZ2,O 60 | .- - dgr. | Note 1
=315° :
8, 8, <65 - - -40Q | dgr. | Note 1
! 2 CO=2-O
g, 25 - - dgr. { Note 1
Corzrast ratso ! Co \ £ =15 = ] 7 i - i i Note 2
Rise ! T; i -3:]5' - !150'25@!—5 é.\'ote 3
Zesponse speed - f — - — i —
Decay ‘ T4 l g=135 200C l-'iSO | ms ; Note 3

Note 1) The viewing angle range may be defined as shown bdelow.
g=0"

0

_ ! =C*) * Angles 8.. &: 2nd © shall f3:1
o within the range cver which
N\ the displzved characier can
\ \ be read.

»=270°

) <

INN

Viewing direction

7 )
S~ !

Fie. 2 Definition of Viewing Angle

Note 2) Contrast ratio may be defined as follows:

Contrast ratio is calculated by using the following formula
when the waveform voltage (Fig. &) is applied in the optical
characteristics test method (Fig. 3).

Photo-detector output voltage with
non-select waveform being applied
Photo—detector output voltage with

select waveform being applied

Contrast ratio =
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The response characteristics of photo-detector output are
measured as shown in Fig. 4, assuming that input signals
are applied so as to select and deselect the dots to be
measured, in the optical characteristics test method

shown in Fig. 3.
Note 4) Table € shows the optical characteristics detected when the
LCD applied voltage waveforms are in the highest frequency *.

# The most critical condition for the characteristics
of LCD.

Normal
line ‘ \‘K\‘Photo—detector

/ (Included a viewing sensi-
! rivity modulator)

Light source

|
—3) L

. l / 8o -6 =30°
Projector i /
8o /
/ /
N /
\ !
\ *
Polarizer /

o 7777777 (L0 A
— -

~—=

S S SN

LCD Panel

EL Backlight Transflector
(OFF)

Fig. 3 Optical Characteristics Test Method
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Precautions

8.1 Angle when installing the unit

8.2

This unit's viewing angle is illustrated in Fig. 7.
8, < viewing range < 84 (01<07,8:=Z0%)
(For the specific values of 6, 82, refer to the Table 8.)

Please consider the optimum viewing conditions according to the
purpose when installing the unic.

surface

Vieving
direction

Handling cautions

This unit is installed using mounting tabs at the four corners
of PCB or bezel.

When installing the unit, pay attention and handle carefully not
to allow any undue stress such as twist or bend.

A transparent acrylic resin board or other type of protective
panel should be attached to the front of the unit to protect the
polarizer, LCD cells, etc.
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8.3 Notes on attachment

(1) Since the front polarizer is easily damaged, please pay
artenction not to scratch on its face.

(2) 1f the surface of the LCD cells needs to be cleaned, wipe
it swiftly with cotton or other soft cloth. " If still not
completely clear, blow on it and wipe. '

(3) Water droplets, etc. must be wiped off jmmediately since
they may cause color changes, staining, etc. if remained
for a long time.

(4) Since LCD is made of glass plates, dropping the unit or
banging it against hard objects may cause cracking or
fragzentation.

(3) CM2S 18Is are equipped in this unit, so care must be taken,

<o zveid the electTo static charge, by earthing human body,

e-c. Take the follcwing measures, to protect the unit from

the elecctric discharge via mounting tabs froam the pain system

eleczrified with staric electricity.

(1) tartch the metallic case of the main system {contact of
che uniz and main system) .

(2) Insulate the gnit and main system by artaching insulating
washers made of bakelite or nylon, etc.

cording to the specified ratings

c c
to avoid =al rmanent damage. DC voltage drive
v

funccicn oI pe
leads to rapid decerioration of LC, so ensure that the drive
is alternating waveicta by continuous application of the
: signal M. ’ )

iven bty ITL, set an open collector gate

-
bs
oT .

(2) Wnen the unit is é
and pull-up resist

+5V
Rp \

Open collector gate

G - 4%%*- Unit
|

Fig. 8 TTL interface circuit
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8.5 Others

(1) Avoid to expose the unit to the direct sun-light, strong
ultra-violet 1light, etc. for a long time.

(2) 1f stored at temperatures below specified storage tempera-
ture, the LC may freeze and be deteriorated. - If storage
temperature exceed the specified racing, the molecular

orientation of the LC may change O that of a liquid, and
they may not revert to their original state. As far as
possible always store at normal roonm. temperature.

(3) 1f the LCD panel is removed from the LCD unit, it may
cause the poor contact on reinsertion. So please avoid
to dismantle the unit. :
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