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1. Application

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

Unit L M24008W,

2. Construction and Outline

Construction: 240 x 64 full dot graphic display unit
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

2 A
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3, Mechanical Specifications
Table 1
Parameter Specifications Unit
Outline dimensions 180 (W) x 75 (H) KA0.5(D Hax) mm
Effective viewing area 132.6(W) x 39 (H) mm
Display format 240(W) x 64 (H) full ‘dots -
Dot size 048 x 048 - mn
Dot spacing 005 mm
Dot color * Dark blue _ % -
Background color * Greenish  white A -
Weight . Approx. 120 g

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

4. Absolute Maximum Ratings

4-1. Electrical Absolute Maximum Ratings

Table 2
Parameter Symbol Min. | Max. | Unit | Remark
Supply voltage (Logic) Vpp~Vss 0 5.0 \J Ta = 23°C
Supply voltage (LCD drive ) VDD_\.EE 0 18.0 V Ta = 25°C
Input voltage Viy 0 Vop \ Ta = 25°C




MODEL M PAGE

LMz4008W

w

4-2. Environmental Conditions

Table 3

Item Remark

Tstg Topr

MIN. MAX, MIN. MAX.

Ambient temperature | -25°C| +60°C 0° +45°C
Humidity Note 1 Note 1 No condensation
Vibration Note 2 Note 2 3 directions (X/Y/Z)
6 directions

Shock Note 3 Note 3 (:X/Y/%2)
Note 1) Ta £ 40°C ..... 95% RH Max.

Ta > 40°C ..... Absolute humidity shall be less than Ta=40°C/

95% RH. -

Note 2) Frequency: 10 ™ 55Hz

Vibration width: 1.5mm

Interval: 10Hz v 55Hz " 10Hz

(1 wmin)
2 hours for each direction of X/Y/Z (6 hours as total)

Note 3) Accerelation: 100G

Pulse width: 6ms
3 times for each direction of +X/2Y/+2Z.
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5. Electrical Specifications
5-1. Electrical characteristics
Table 4
Ta = ZSDC, VDD = 5V % 5%
Parameter Symbol Conditions Min. |Typ. | Max. |Unit
Supply voltage (Logic) Vpp-Vss 4.75 |5.0 | 5.25 v
Supply voltage (LCD drive ) Veg-Vss VDD= 5V ( Note ) -13.0 |-11.0| - v
(Notel)
"H" level O.8VDD - VDD \
Input signal voltage Vin TRote?)
"L" level 0 - 0.2vpp| Vv
"H" level - - 10 LA
Input leakage current I
"L" level -10 - - LA
' e Vpp =-11.cV
Supply current (Logic) Ipp EE - 5V, .0 S mA
. : . Frame frequency = > A
Supply current (LCD drive ) Irc - 80Hz, display 1,5 2,9 m
' . high frequency .
Power consumption P4 battern £8.0 750| =W

Note)

(Notel)
(Note2)
5-2.

Input capacitance

The viewing angle 8 where obtains the maximum contrast can be
set by gdjusting above Vpp - Vgg. Refer to Fig. 2 for the
definition of €.

The typical value of LCD supply voltage normally means the
optimum rating when set the © at-10° . This rating varies
around 0.5V in each unit due 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 ~ +45°C).A

CPy1:4.2V(VpD=5V)

S,M:0.8V(Vpp=5V),CP1=0.4V(Vpp=5V)
Table 5

Signal Input capacitance

S 45 pF TYP
8 O pF
80 pF
80 pf

30 pF

CPh: TYP

CP2 TYP

TYP

pI TYP
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5-3. Interface signals
Table 6
Pin No. | Symbol Description Level
1 S Scan start-up signal g
2 CP, Input data latch signal H~> L
3 CP3 Data input clock signal | H—- L
4 DI Display data signal : H(ON),.L(OFF)
5 M Drive waveform alternating signal H/L
6 VDD Power supply for logic and LCD (+) -
7 . vss Ground potential =
8 VEE Power supply for LCD (=) -
9 NC - -
10 NC - | -

Note 1) Pin No. and its location are shown in Fig. 6.
Note 2) Connector is not installed in this unit.

Recommendable connector: FCN725P010-AU/S (FUJITSU)
SLEMIOR—1/2 - (BURNDY)
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5.

4 Contrast Adjustment of LCD Display Element

This unit, with its built-in temperature compensation circuit,
is capable of LCD display contrast adjustment for the change

in ambient temperature. But use the externally adjustable
resistor (VR) to adjust the LCD display contrast for the change
in viewing angle or power supply voltage.

Supply 1r7 _1 - Power supply
LCD voltage (Logic)
applied for _J¥ss
voltage logic T i

circuit
* ’ , Power supply

(LCD drive )

Temperature compensa-
tion circuit

|
T ~ |VEE 74\
0
__________ ]

Dot matrix LCD unit .+‘F:f

10pF

How to connect the adjustable resistor (example)
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6. 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 CPz2, starting from the top left of display face.

This data input is implemented in the form of 1-bit serial data
(High level -+ turn-on; low level + turn-off).

On the falling edge of CP2 clock, the input data is sequentially
transferred via the shift register in the signal electrode driver.

Afrer one row of data (24(Qdots) are entered, they are latched in
the form of parallel data corresponding to 240 lines of signal
electrodes, then sent to the signal electrodes. At this time,
scan start-up signal S has been transferred from the scan signal
driver to the lst row of the scan electrodes, and the contents of
the data signals on DI pin are displayed on the 1st row of the
display face according to the combinations of voltages applied to
the scan and signal electrodes of the LCD.

While the lst row of data are being displayed, the 2nd row of data
are entered to DI pin. When 240 dots of data 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 1is 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 duty 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.

-~ -
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7. Optical Characteristics

These optlcal characteristics are based on condition that the viewing
direction is set at -10 degrees ‘and with the maximum contrast prov1ded.

Table 8 DD = 5V (Ta = 25°C)
Parameter Symbol| Condition Min. | Typ. Max. | Unit | Remark
8,-6, Cp22L| 60 - - dgr. | Note 1
¢ = 0°
61 - - ~-4(Q | dgr. | Note 1
e el < 62 Co =2.0
: - - SN
Viewing angle range 2 25 dgr ote 1
8.~ 8, 45° CO 22,01 60 = - dgr. | Note 1
¢ =335° )
8, 8, <8 . - ~ 4-40 | dgr. | Note 1
2 2 CO =2.0
€. 25 - - dgr. { Note 1
Conzrast ratio Co € =1 5= 5 7 - Note 2
Rise T; =15 - 150 |250 | ms Note 3
Response speed .
Decayv T4 =15 - 300 {450 | ms |.Note 3

S (=0

\

¢=180°

e=0°

. Note 1) The viewing angle range may be defined as shown below.

S

cd=C0) Angles 8,, €, and ¢ shall fall
within the range over which.

the displaved character can

d=270°

N

be read.

l
7
s

Viewing direction

Fig. 2 Definition of Viewing Angle

Contrast ratio =

Note 2) Contrast ratio may be defined as follows:

Contrast ratio is calculated by using the following formula
when the waveform voltage (Fig. 4) 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
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Note 3)

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.

Light source

Projector

Polarizer

Normal
line

/

b

B0 /
!
N /
N H
AN/

\E'l//////// /VJ/J/jlg
A3 N NN AN NNNAN

\‘R\\VPhoto—detector

(Included a viewing sensi-
tivity modulator)

8o -6=30°

LCD Panel

Reflector

* Fig. 3 Optical Characteristics Test Method
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[ Drive waveform )

Non-select

1/64 Duty

hj 5

Select waveform

waveform
Response
[ waveform
Photo-
detector
output
1002 102
-1
Tr

Non-seleét

Fig. 4 Definition of Response Time

waveform =
907
[4
7 )
Ta
Ty Rise time
T3 : Decay time
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8.

Precautions

8.1 Angle when installing the unit
This unit's viewing angle is illustrated in Fig. 7.
6, < viewing range < 8y (91<<0",8,2(")
(For the specific values of 6,, B2, refer to the Table 8.)

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

Panel
surface

/V
U

Viewing
direction

Fig. 7 Dot matrix LCD viewing angle

8.2 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

(L)

(2)

(3)

(4)

(5

Since the front polarizer is easily damaged, please pay
attention not to scratch on its face.

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.

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

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

CMOS LSIs are equipped in this unit, so care must be taken

to avoid the electro static charge, by earthing human body,

etc. Take the following measures, to protect the unit from

the electric discharge via mounting tabs from the main system

electrified with static electricicy.

(1) Earth the metallic case of the main system (contact of
the unit and main system). ' '

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

8.4 Notes on operation

(1)

(2)

The unit should be driven according to the specified ratings
to avoid malfunction of permanent damage. DC voltage drive
leads to rapid deterioration of LC, so ensure that the drive
is alternating waveform by continuous application of the
signal M. ' ‘

When the unit is driven by TTL, set an open collector gate
and pull-up resistor.

o- —GR : % Unit

Open collector gate '

Fig. 38 TTL interface circuit
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