LHE4032 Additional Info

The Data=heest caly gives pinout information for a 10 Pin
connector which is in the centre of the= LCD Fch .

My LCD actually has a Znd connector which is a 1<
Pin this is how the two connectors zelate.
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|.Application

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

LM 640328

2.Construction and Outline
Constructien : ©A0X 200 - full dat graphic display unit consisting of an
LCD panel ,PWB(printed wiring board) with electric.conponents
mounted onto,TAB({tape automated bonding) to connect

the LCD panel and PWB eiectrically, and plastic

chassis and bezel to fix them mechanically.

PLASTIC CHASSIS

TARB-LST

Outline: $ee Fig. B

Connection: See Fig. 2 and Table®

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

Rejection criteria shall be noted in Inspection Standard §-§-008

(*!}Three types of EL backlight are available as optisnal;

LFOB {White)
LFO8 . {Blue-green)
LFOB {Green)}

For each model,refer to the separate specification please.
Iu‘ °

'Y
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3. Mechanical Specifications
Table 1
Parameter Specificationsg Unit
Qutline dimensions %1 | 256(W) x 128(H) x12(D Max) om
Effective viewing area CEZTAW) LIS 1
Display format 840 (W) x200(H) full dots -
Dot size 0.32 (W) x0,46(H) ' m
Dot spacing 0.0%2 ma
Dot eolor ‘ x 2 WHITE ' -
Background color x 2 " DARK BLUE -
Weight ‘ Approx., 320 ‘ g

* 1 Excluded the mounting tab. (See Fig.8)

* 2 Due to ihe charscteristies of the L O Material,the colors vary

with environmental temperature,

4. Absolure Maximum Ratings

4-1. Electrical Absolute Maximum Ratings

Table 2
Parameter Symbol Min. ] Max. | Unit| Remark
'Supply voltage (Logic) Vpo-Vsg 0 6.0 | V | Ta = 25°C
Supply voltage (LCD drive ) Vop—Veg 0 {31.B] V |Ta =25
Inpur voltage Vin 0 Von V | Ta = 25°C
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2. Bavironmental Conditions Table 13
Tscg Topr
Teem £ Remark
MIN. MAY, MTH. MAX,

Ambient temperature | -25°C | +60°C o* +45°C Note 4
Humidt ey Mate 1 Hote 1 No condensation
Vibration Hote 2 Note 2 3 direcrciona (X/Y/Z)
Shoek 6§ direcrions

a Nota 3 Note 3 (£X/+¥[7)
Note 1) Ta £ 40°C ..... 957 RH Max \ .

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

Moke 4} mare

95% RH.

Note 2) Frequency: 10" 55Hz
Vibration width: I.5mm
Interval: 10Ez"v53Hz“10Hz

(1 min) '
Z hours for each direcrion of I/Y¥/X (6 hours as total)

Note 3) Accerelation: 506G
Pulse width: |jms
3 times for each direction of +X/+¥/2Z.

ashoud be taken so0 that the LCD Unit

may pot be exposed the temperature ranges out of
thizs speeificationsz.
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.' 3. Electrieal Specificationg '
3-1. Electriesl characrerisricg
Tahle 4 '
Ta = 25°C. VDD = 5V = sw
Parameror +Symbol Conditiong l Min. ’Typ. ' Max, I Un:i?,
Supply voltage (Lagic) VDD‘VSS , 4.75 ’5.0 ’ 5.25 l v
Suppiy valtage (LCD drive) ’VEE"VSS ‘Note ‘-26.2 ’*21,1 ’ ~14.6 ’ v
"H" level ,O.SVD ’ - ' v v
Input sigpai- voltage ' Yin — 2 bD I
. "L" level ’ 0 I lo.szD! v
‘ _ "H" level ’ ! ‘ ! ’ i
Input leakage curreny Iy 9
e o [T 1]
_ ’ VEE =“2‘L]v
Supply currenc (Logic) Ipp Vog ~ 5V - 26,5 33 ma
Frame frequency == ‘
_Supply current (LCD drive ) Igp display hign £requency 19 {23.5 , aA
Ij:wer consumption Py pattern 153 4! 661 I aH

Note) The viewing angle 8 where obtains the maximem contrase can
be ser by ad justing above Ve - V5. Refer to Fig. for
the difinitian of 8, .
Mzx., aad Min., values are specified g4 the May,
and Mig. voltage withip the eonditiop °f operational
temperature Tange( T~ 4 51T).
Tyo.  vatues *re specified ag the typical woliage at

257, .
5-2. Inpur capacitance

Iable 5
Signal Input capacitance ] l‘
$ 40 pr TYP ]
cP, 110 pF Trp -
cp, SQpF TYP _’
D:~Ds|  90pF Typ ]
'y T pF TYP
. ! pF TYP




B F B AS BE

b

21-JUN-99 MON 11:47  SHARP ELECTRONICS UK P. 07
MOUQEL Xa lP_\.;E
LM&4032 B | 5
5=3. Interface signals
Iable 6
Pin Mo. Symbol Description Lavel
1 5 Scan starc-up signal b o
- CEy Input data latch sigpal H-=+ L
2 ) cPy D;éi--il;:lp-l.lt clock signal BH~1
4 vpo Powar supply for logic and LCD (+) -
5 Vss | Ground potengial -
5 VEE | Power supply for LCD (-) -
7 Do
8 D1 Dizplay daca signal
‘ H(ON) , L{OFT)
=] D2
10 D3
Used connector: FFC (P 1,25)
"y .
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6. Unit Driving Method- . B o .

61

6.2

'.'. Inpul: Data and Cantrol Signal

Circuit Configuration

Fig. { shows the block diagram of the Unit's circuitry.
Display Face Confipuration

The digplay face electrically consists of two (upper and lower)

display segments so that the unit may offer higher contrast by
reducing drive duty ratios. Each display segment (G40x EOOdots)

is driven at IIEOOduty ratio.

The LCD driver is 80 bits LSI, consiscing of shifc registers
lateh efircuics and LCD driver eircuics.

Display data which are externally divided inro data for each row
(040dots) will be sequentially transferred in the form of 4-bit
parallel data through shift regiscers by Clock Signal CPz from the
left top of the display face,

When data of one row (640dots) have been inputted, then latched
in the form of parallel data for €4 lines of signal electrodes
by Latech Signal CP). Then the corresponding drive signal will be
transmitted to the £40 lines of column electrodes of Ehe LCD panel
by the LCD drive circuilts.

At this time, scan start-up signal 5 has been transferred frow

the gcan signal driver to the lst row of scan electrodes, and the
contents of the data signals are displayed on the lst rows of upper
and lower half of the display face according to the combinations of
voltages applied to the scan and signal electrodes of the LCD.
While the lst rows of data are being displayed, the 2Znd rows of
data are entered. When 64 dots of data have been transferred then

- latched on the’ falling edge of CPy clock, the display face proceeds
/to the 2nd rows’ ‘af display, ‘

Such data input will be repeated up to the2(Q{th row of each dis-
play segment, from upper to lower rows, to complete one frame of

display by time sharing methed. Then data input proceeds to the

next display face.

Scan gtart-up Signal § generates secan signal to drive horizoncal
electrodes.

The unit shall be driven at the speed of SO -CQHz/frame to aveid
flickering.

Since DC voltage, if applied to LCD paoel, causes chemical reaction
which will deteriorate LCD panel, drive waveform shall be inverted
ar every display frame to prevent the generation of such DC vol-
tage. CQControl Signal M plays such role.




21-JUN-99 MON 11:52 SHARP ELECTRONICS UK P. 02

MOGEL W FAGE

LMe4032 B "

Because of cthe ‘characreristics of the CMOS driver LSI, the power
consumption of the unic goes up as the operating fregquency CPp
increases. Thus the driver L5T applies the system of transfer-—
ring 4-bit parallel data through the 4 lines of shift registers
to reduce the data transfer speed CP;. Thanks to the LSI, tha
pover consumption of the unit will be minimized.

In this circuit configuration, 4-bit display data shall be
therefore inputted to data input pins of D 0-3,

Furthermeore the LCD unit adopts bus line system for dara input to
"minimize the power cunsump:ion :iIn this gystem data input terminal

fed. =~ oo

Data input for column electrodes of both rhe upper and the lower
display segment and chip select of driver LSI are made as follows:

The driver L3I ac the left end of the display face is first selec-
ted, and the adfacent driver L5I of the righrt side iIs selecred when
80 dots data(20CP2) is fed. This process is sequentially centinued
until data is fed to the driver LSI at the right ead of the display
face,

This process 1s simulcaneously followed at the column driver LSI's
of both the upper and the lower display segments. Thus data iaput
for both the upper and the lower display segments must be fed
through 4-bit bus lime sequentially from the left end of the dig-
play face.

Since this graphic display unit contains no reflesh RAM, it re-
quires data and timing pulse inputs even for static display.

The timing chart of input signals are shown in Fig. 3.

“'of each driver LsT Is -activated only when relevant data inpur is N
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7. Oprical Cheracteristica Vo = SV

R NI . .Tabie § (Ta=25°C) _Vgg =211 Yy
Following spec, are based upon the electrical measuring condition, (Vt =18 Tvin~-24.0
on which the contrast of perpendicular direction( 8§ =0" } will be MAXM'TY LEvm . V”“)

1 Parameter Symbol{ Conditien Min. | Typ. | Max. | Unit | Remark

g:-8, CO 200 55 - - dgr. | Note 1
¢ = 0°

a8, - ' -} - 251 dgr. | Note 1

8 8, <82 | =&,
Viawing angle range ! 25 " _ dgr. | Noce 1
826 45° | G020 55| - - | dar. | Note 1
8 > =31se 25 dgr‘ Noce 1

! 8, <82 CO -2_0 - i
B2 . 25 - - dgr. | Nota 1
Contrast ratio Co 8 =0" ,?‘-‘Oﬁ 251601 - Note 2
. Rise | T 6 =04 - |100{200]| s |Note3
Response spaed " p

Decay Ty § =0 ,¢-0] ~ 2001 300t =s Note 3

Note 1) The viewi;ag angle range may be defined as shown below.
B‘[‘D-_ZP (normal lin=)

= = - # Anpgl y
¢ = 180 92(20%) ngles 9., 8; and ¢ shall fall

within the range over which
\ the displayed character can

\ \ be read.
¢ =270° — & =90°

e i Tk,

I,
¢4-0\\ /P

Viewing direction

. FPie.4 .Definitien of Viewing Angle

Nore 2} Contrast ratio may be defined as Eollows:

Contrast ratio is calculated by using the following formula
when the waveform voltage (Fig.®©) is applied in the optical’
characteristics test method (Fig. 5.
Photo-detasctor output voltage with

selecr waveform being applied
Photo-datactor oucput voltage with nen
select waveform being applied

Congrast ratio =

.-

; -."i,_,.‘ Messuring wavelength A=540 e,

- S S Sy S A
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Note 3) ‘The respense characteristics of phato-detector sutput
are measured as shown in Fig. &, assuming that input
signals are applied so as teo select and deselect the

dots to be measured, im the oprical charaecteristics
rest method shown in Fig. 5.

616
KETHLEY
prOTAL | ol
:ELECTRO srenLy

"5:HET;R

Note 4) Table B shows rhe optrical
characteristics detected when the
1CD applied voltage waveforms
are in the higheat fregquency™.

* The most critical condition /
for the characteristics !
of LCD.

Res sa time TEXTRONIX
Dz::ctor TYPES49
ST TR STORAGE -
v e i C O03CILLOSCOFE ‘
1
1
4
Photo-detector

Viewing sensitivicy medulator

Lans

Polarizer — I~

Light source

19

1.CD panel

Fig:'5 Optical Characteristics Test Method
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~_[ Drive waveform )

1/200Ducy

Ty ! Rise time
Ta * Decay time

Fig. ® Definirion of Response Time

© Non-selegt . '
waveforg ——+ee—— Select vaveform :::::.:i:m: -
Response _
‘ - vaveform
Photow . : ’ 7
detector - 1 7
oyLpuc ]
100Z)60% : I 10%
- L 0
E3 o Td. I
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8. Precautions ¢

8.1 Angle when installing the unit
This unic's viewing angle is {}lustraced in Fig.® .
8y < viewing range < 64 (4, <0" ,8, 20" )
. - (Fo; the gpecific values af 8,, 8, refer to the Table 8.)

Please ceonsider cthe oprimum viewing conditions according to the
purpose when installing the undic.

8=0"
81 (Norsal line)

/.

PanaeN

surface

R | T,

™

Vieming
direction

Fig.9 Dot marrix 1CD viewing angle

8.2 Handling cautions

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

When installing the unit, pay attention and handle carefully not
to allow any undue srress such as twist or bend. :
A cransparant acrylic tesia board or other cype of proteccive ?
panel should be attached ta the fronr 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
attanrion not to scracch on ics face.

{z) 1f the surface of rhe LCD cells needs to be cleaned, wipe
ir swiftly with cotton or other soft cloth. If still not
completely clear, blow on it and wipe.

£)) Water droplets, etc. must be wiped aff immediately since
they may cause color changes, staining, ezc. if remaimed
- fora long tdmer: T o o LT

(4 siied Tcp i made of glass plates, dropping the unit or ~
banging it against hard objects may cause cracking or
fragmentation.

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

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

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

the electric discharge via mounting tabs from the main system

electrified with static electriciry.

(1)} Earth the merallic 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 nylen, etc. .

8.4 FNotes on cperation

. (1) The unit showld be driven according to the specified racings
: to avoid malfunction of permanent damage. DC voltage drive
leads to rapid deterioration of LC, so ensure that tha drive
is alternating waveform by continuous application of the
T aignal M. T

“pthers.’

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

' : (2) 1If stored ar remperaturas below specified storage tempera-
ture, the LC may freeze and be deteriorated. If srorage
temperature exceed the specified rating, the molecular
orieptation of the LC may change to that of & liquid, and
they may not revert to their original state. As far as
possible always store at normal room temperature.

(3) 1If che LCD panel is removed from the 1.CD unic, it may
cause the poor contact on reinsertion. So please aveid
o dismantle the unit. ‘ . -

P

[
+



