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Liquid crystal display Preface

PREFACE

This data handbook incorporates information about
LCD cells, LCD modules and driver ICs for LCD.

LCD cells are versatile displays with a large number of
superior features. These include low power consumption
high legibility (even in bright sunlight), thin outline and
flexibility in pattern design, making them very suitable
for customization.

Modules are the incorporation of LCD cells and IC
drivers into one unit. The thin outline of the cells
enable the module to remain compact and easy to
mount in a variety of applications. We offer both full-
dot graphic and character display modules in twisted
nematic (TN) liquid crystal technology (see the chapter
“User guide™).

With the advent of supertwisted nematic (STN) tech-
nology, the application areas of LCD have expanded
enormously. STN creates the possibility of high in-
formation density displays with far better viewing
angles and contrast than TN displays (see the section
Derived technologies of the chapter “User guide™).

Driver ICs for LCD can be both dedicated and non-
dedicated microcontrollers or microprocessors. IFull
data is included in this handbook for the dedicated
devices and brief data is included for the non-dedi-
cated devices.

As LCDs can be custom designed the handbook con-
tains a custom design section and a pull out order form
for completion by the prospective customer.

For more information on the principles of LCD refer
to the chapter “User guide”. Standard cell data is con-
tained in the chapter “LCD data” and module data for
twisted nematic modules is contained in the chapter
“LCD module data”. Data for driver ICs is contained
in the chapter “Driver ICs for LCD”".
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Index
LCD cells
BASIC TYPE NUMBER DESCRIPTION DRIVE* DIMENSIONS (mm) PAGE
EXCLUDING PINS
WIDTH HEIGHT

LP-2703-B 3Ys-digit 1:2 38.6 20.8 75
clock LCD

LTA141 5 X 7 dot DD 50.8 80.0 79
matrix

LTD101 315-digit DD 50.8 22.9 83

LTD132 3%s-digit 1:2 46.8 54.8 87

LTD201 4-digit DD 23.9 14.0 91

LTD202 2-digit DD 27.9 30.4 93

LTD203 4-digit DD 38.0 20.3 95

LTD211 8-digit 1:2 38.0 20.3 99

LTD221 3¥,-digit DD 50.8 30.4 103

LTD222 3Y-digit DD 50.8 30.4 107
multimeter

LTD224 31s-digit DD 50.8 304 111
multimeter

LTD225 3%-digit DD 50.8 304 115
multimeter

LTD226 4-digit DD 50.8 30.4 119

LTD227 4Y5-digit DD 50.8 30.4 123
multimeter

LTD228 5-digit DD 50.8 304 127

LTD229 6-digit DD 69.8 30.4 131

LTD231 31;-digit 1:3 50.8 30.4 135
multimeter

LTD232 4Ys-digit 1:3 50.8 30.4 139
multimeter

LTD233 16-digit i:2 69.8 20.3 143

LTD234 16-digit 1:4 69.8 20.3 147

LTD241 31a-digit DD 69.8 38.0 151
multimeter

LTD242 4-digit DD 69.8 38.0 155

LTD261 1-digit DD 76.2 101.6 159

LTD262 8-digit DD 93.8 30.8 163

LTD263 6-digit DD 93.8 30.8 167

LTD264 5-digit DD 114. 26.0 171

LTD321 bargraph DD 69.8 30.4 175

LTD351 bargraph 1:2 26.0 114.0 179

LXL401-W EL backlight — — - 183

* DD = direct drive
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Index (cont.)

LCD modules
BASIC TYPE NUMBER DESCRIPTION DRIVE DIMENSIONS (mm) PAGE
WIDTH HEIGHT

LTG201 graphic 1:64 180.0 75.0 189
full dot
module

LTG401 graphic 1:100 256.0 125.0 197
full dot
module

LTM233 16-digit 1:2 92.5 25.0 207
module

LTN111 dot matrix 1:16 80.0 36.0 213
module

LTN211 dot matrix 1:16 84.0 44.0 223
module

LTN241 dot matrix 1:16 182.0 335 233
module
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INTRODUCTION

Liquid crystals are materials which combine the
properties of both liquids and crystals. Rather than a
melting point they have a temperature range, known
as a mesophase, within which the molecules are al-
most as mobile as they would be in a liquid, but are
grouped together in an ordered form similar to that
of a solid crystal.

Around 1970 it was found that thin layers of a certain
type of liquid crystal can be switched from transparent
to opaque or vice-versa, by application of a voltage.
This property is the fundamental operating principle
of all Liquid Crystal Displays (LCDs).

The main advantages and features of LCDs are:

e Flat and compact size: LCDs are lightweight and
very thin; the thickness of the display is only a
few millimeters

e Low power consumption: low power and supply
voltage requirements mean that they can easily
be powered over long periods by batteries and at
the same time be compatible with modern elec-
tronic circuits e.g. CMOS

e Passive display: LCDs do not generate light and as
such are comparable to printed material. One needs
light to read the display and it does not fade as
the ambient light increases. Reading in dark con-
ditions is possible with the use of back lighting

e Reliable: LCDs have a wide operating temperature
range and a long life

o Flexible design: a change in display size or layout
is relatively simple, making LCDs very suitable for
customization

e Low cost: LCDs are the most economically pro-
duced flat display system, including drive and
supply aspects

Initially LCDs were used almost exclusively in watches,

calculators and measuring instruments, These were

simple, usually seven segment displays with a limited
amount of numeric data. More recent advances in
technology have extended legibility, information con-
tent and the temperature range, which has lead to
applications in telecommunications, cars, entertain-
ment electronics and computers.

LCDs are now the fastest growing display technology.

They are currently replacing the CRT for the display

of text and graphics and may eventually replace the

CRT in TV applications.
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STRUCTURE OF AN LCD

An LCD consists of two glass plates which are sealed
together with a gap between them of 6 to 10 um
(Fig.1). The inner surfaces of the glass plates are
coated with transparent electrodes which define the
characters, symbols, or other patterns to be displayed
The electrode material is usually Indium/Tin Oxide
dIT10).

Between the electrodes and the liquid crystal there
are polymeric layers which are treated in a way that
induces the adjacent liquid crystal molecules to main-
tain a defined orientation angle. For this reason, the
polymeric layers are also know as the orientation or
alignment layers.

The distance between the two plates is set within
narrow limits by means of glass fibre spacers or minut
plastic balls.

liquid crystal front polarizer front glass

segment
electrodes

/i 7

i orientation

paths layers

perimeter
seal

connection
to back-plane refinctor/ rear polarizer

transflector

back-plane
electrode

7220294

Fig.1  Construction of a liquid crystal display.

Liquid crystal

The most common type of liquid crystal used in dis-
plays is nematic (Fig.2(a)). In nematic liquid crystal
the long rod-like molecules align themselves spon-
taneously parallel to each other which gives the
material anisotropic optical and electrical properties,
i.e. it has different properties in different directions.
Other classes of liquid crystal which are increasing in
significance for displays are cholesteric (Fig.2(b)) and
smectic (Fig.2(c)).



Liquid crystal display

User guide

7220295

{(b) CHOLESTERIC (c) SMECTIC

Fig.2  Molecular structure of liquid crystals
(a) nematic (b) cholesteric (c) smectic.

THE TN LCD IN OPERATION

The operating principle of Twisted Nematic (TN)
LCDs is illustrated in Fig.3. The nematic liquid crystal
molecules are anchored in a fixed direction at the top
and bottom plates by the orientation layer. As the
orientation directions of the top and bottom plates
differ by an angle of 90° the crystal molecules are
twisted through a 90° helix between the two plates.
Polarizing filters are aligned with the orientation
directions at the respective sides. Polarized light from
the bottom polarizer is then guided by the crystal
molecules through the helix to the top plate with its
polarization direction rotated by 90°. This property
is caused by the optical anisotropy of the molecules.
As such the polarization direction is aligned with the
top polarizer and the light passes unhindered through
it to give the display a bright appearance (Fig.3(a)).
If sufficient voltage is applied across the electrodes
the electrical anisotropy of the molecules will cause
them to align with the electric field and the 90° twist
in the optic axis will be distorted. The light will then
pass through the liquid crystal but will maintain its
polarization direction and will be absorbed by the
second polarizer (Fig.3(b)). On switching off the ini-
tial state is restored and the cell is again transparent.
Under these conditions the display will appear black
when ON and bright when OFF which is known as

a positive image display.

J— somont
transparent ‘opaque
light
polarizer
1]
AT EET! T4
coll wall T 4
- | | / .
{ines show diection
l 3 ' of surtace trestinent)
|
=
molecular | I
orientation ¥ _&: 1T
1 | 1
I ]
e : 3
fomtor, LA o
surface treatment) ¢ 1 1 1
NN 7w actionof
polarisation}
incidant fight 7296528
(a) )
Fig.3  Principle of operation of the Twisted
Nematic (TN) display (a) OFF state
(b) ON state.
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If one polarizer is rotated through 90° the effect will
be reversed and the display will appear black under no
voltage field conditions and bright when a voltage is
applied which is known as a negative image display.

When the electrodes completely cover the top and
bottom plates the LCD will act as a light shutter. A
more usual arrangement is for the electrodes to be
patterned such that specific segments can be switched
to form numbers, letters, or graphics. An example of
this is the basic seven segment digit shown in Fig.4.
Any number can be displayed by switching on the
appropriate electrodes that form the various segments.
It should be noted that segments are only formed
where the segment electrodes and the common (back-
plane) electrode overlap; the remaining parts of the
electrodes are required for connections to the outside.

Fig.4 A seven segment plus deci'nal point display
(a) segment electrodes (b) common electrodes|

7220296

(a) (b)
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ILLUMINATION MODES

LCDs can be operated in one of three modes, de-
pending on the ambient light conditions:

Reflective mode: where the LCD is backed by a
diffuse metallic reflector, such as brushed alumin-
ium foil, that reflects ambient light back through
the display. This mode is best suited to applications
where there is always sufficient ambient light.
Reflective mode is especially suited to battery
operated displays as no lighting power is required
(Fig.5(b)).

Transmissive mode: where the display is lit from
behind. Negative image displays are best suited to
this mode. Their appearance is similar to active
displays such as Light Emitting Diodes (LEDs),
Vacuum Fluorescent Displays (VFDs) etc. This
type of display can be projected like a slide
(Fig.5()).

Transflective mode: is a combination of trans-
missive and reflective modes. The display is backed
by a partly transmissive reflector (transflector)
which reflects ambient light as well as transmitting
diffused back-lighting for night use (Fig.5(c)).

A o4 O X

t \/ N/
[ LD ] [ Lco | [ Lco ]
t t

TRANSMISSIVE

REFLECTIVE

(a) (b)

7291213
Fig.5 The three LCD illumination modes:
(a) transmissive (b) reflective
(c) transflective.

COLOUR IN TN LCDs

Colour can be introduced into a TN display in three
ways: colour selective polarizers, coloured filters and
coloured back-lighting.

Colour selective polarizers produce coloured segments
on a bright background or bright segments on a
coloured background. By using two colour selective
polarizers a two colour combination can be produced,
for example red and green polarizers will give red seg-
ments on a green background or vice versa.

21

Coloured filters may be either foil behind the display
or translucent colours printed onto the display itself.
They are best suited to transmissive mode LCDs with
a negative image i.e. coloured segments on a dark
background.

Coloured back-lighting produces black segments on a
coloured background or coloured segments on a dark
background. It is possible to change the colour of the
display by using two different coloured backlights

e.g. between red and green, and by using both lights,
white. It should be noted that the colour effect in a
transflective display will be greatly reduced under high
ambient light conditions.

OPTICAL PROPERTIES

Contrast and brightness

The legibility of an LCD depends on a variety of factors
such as pattern layout, technology, driving and illumi-
nation conditions, viewing direction, viewing angle,
viewing distance and operating temperature. The most
important optical characteristics that define legibility
are brightness and contrast ratio.

The brightness of an LCD is expressed as the luminance
of the reflected or transmitted light compared to the
luminance of the incident light. For a reflective LCD
an MgO surface is used as a reference for testing lumin-
ance. The brightness of a TN LCD cannot be higher
than 50%, since an ideal polarizer only transmits half
the incident light. A reflective display will, therefore,
tend to appear rather grey. A brighter display can be
obtained by using backlighting.

The contrast ratio (CR) of an LCD is the ratio between
the brightness of the light areas (Bj) and the bright-
ness of the dark areas (Bg) of the display.

i.e. CR = By/Bg

For a TN display the typical maximum contrast ratio
can range from between S and 50.

In a reflective display, the maximum contrast ratio
that can be detected by the human eye is normally
about 10 and the lower limit of good legibility, about
2. For comparison the contrast ratio of this page

is about 7.

A higher contrast ratio is necessary for back illumi-
nated displays; especially for negative image displays,
as the human eye can easily detect light leaking through
the dark background of a display. The leakage can be
reduced by matching the spectral transmission of the
background and spectral emission of the backlighting
system correctly (especially if a colour filter is used).
Both brightness and contrast depend on the type of
polarizers used. For reflective displays with a positive
image, low efficiency polarizers produce brighter dis-
plays with a low contrast. High efficiency polarizers
produce a high contrast but will reduce brightness
considerably.
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Viewing angle

A twisted nematic LCD has a preferred viewing direc-
tion (ppref measured in the plane of the LCD), which
is built-in during the manufacturing process by treat-
ment of the orientation layers. For most standard ap-
plications this preferred direction is from below

(6 o’clock direction) although other directions can
also be manufactured.

Fig.6 shows a contrast versus voltage curve from three
different viewing angles o which are referenced perpen-
dicularly to the LCD. At a very low voltage the dis-
play is not visible; as the voltage is increased the
pattern first appears at low elevation angles (high
values of a) in the preferred viewing direction (curve 2).
By further increasing the voltage the pattern becomes
more visible at higher elevation angles. If the contrast
is observed at a fixed drive voltage within the plane
¢pref and perpendicularly to the LCD the viewing
angle is agpt and maximum contrast occurs. At higher
voltages the value of agpt becomes rather small. How-
ever, agpt = 0 can never be reached and a basic asym-
metry will always remain.

The voltage at which a display becomes visible (10%
of maximum contrast) at a specific viewing direction
and viewing angle, is known as the threshold voltage
(Vip). The voltage at which contrast reaches 90% of
its maximum value is known as the saturation voltage

is the contrast in relation to the azimuth (¢) and
elevation («) viewing angles. Figure 7 is a typical iso-
contrast diagram for a TN display which has a pre-
ferred viewing direction from below (6 o’clock).

90°

180°

315°

7Z96556.1

7220297

(Vsap)- Fig.7  Typical isocontrast diagram for a direct-
Voltage and contrast characteristics will vary for driven, reflective TN display, showing the
different liquid crystal mixtures. Most mixtures will variation of contrast as a function of the
also have a negative temperature coefficient i.e. Vih two components o and ¢ of the viewing
decreases as the temperature increases. angle.
i g‘o 2 Response times
2 1270°] 50° Typical turn-on and turn-off times for LCDs range
100[ 2lec? [ s0” 2205291 between 50 and 100 ms at room temperature. One of
o0 i y \,,'/ the main influences upon response times is the liquid
{ \ 46 / \‘k\ crystal viscosity. As the viscosity of the material in-
lative ! AN creases with decreasing temperature the molecules
(% 2 " ' become less free to move resulting in longer response
1 times.
% H I/ Response times are also affected by applicd voltage,
,i drive method and liquid crystal layer thickness.
I
| / DRIVING LCDs
10 + ,:I/ Each segment of an LCD can be considered the
o T ‘4[ £ equivalent of an electrical capacitance with a very
Vihz  Vint Vana applied voltage (V r.m.s.) high parallel and low series resistance (Fig.8). The
. . . . capacitance is voltage dependent as the liquid crystal
Fig.6  Relative contrast as a function of applied molecules have anisotropic dielectric properties.
voltage. Applying a DC voltage will cause electro-chemical

When in a plane perpendicular to wpref, TN LCDs have
an almost symmetrical contrast. This is shown by an
isocontrast diagram which is a method of illustrating
the viewing cone of a display. An isocontrast diagram

reactions which shorten the life of the LCD. For this
reason, the drive voltage must be alternating with a
maximum permissable DC component of 100 mW.
The optical effect then produced in a display depends
approximately on the rms value of the drive voltage.

22



Liquid crystal display

User guide

7291214

Fig.8  Simplified equivalent circuit of an LCD.
R is the series resistance of the electrodes.
R ) the series resistance of the liquid crystal

and C the interelectrode capacitance.

Typical values are R] = 10 kR,
Ry=1MS/em?, C= 1.5 nFfecm?.

The frequency of the drive voltage must be at least

30 Hz to prevent display flicker. At this frequency and
a drive voltage just above the saturation voltage, typical
current consumption is approximately 1.5 pA per
square centimetre of the activated display area.

The current consumption increases in direct proportion
to the drive frequency. An upper frequency limit is

set by coupling and relaxation effects which cause
ghosting and irregular contrast in the display. These
effects must be considered, especially in the layout of
large and complex displays. The upper frequency limit is
approximately 200 Hz. .

Possible interference effects with lighting systems
should also be considered when deciding on the drive
frequency to be used.

Direct Drive

A direct (or static) drive LCD has a separate connection
and driver for each segment and one for the common
back-plane.

The back-plane of a direct drive display is usually
driven by a square wave having a peak-to-peak value
(Vop) that is above the saturation voltage (Vgat).

To select a segment, the inverse of the back-plane
waveform is applied to the appropriate electrode. This
produces an rms voltage between the back-plane and
segment electrodes which is equal to Vop- The back-
plane voltage waveform is also applied to all non-
selected segments which results in a net zero voltage
across them, It should be noted that a symmetrical
square wave must be used, otherwise undesirable DC
components will be applied to the liquid crystal.

Fig.9 illustrates a typical direct drive circuit with
exclusive-OR gates controlling the voltage to the
different segments. Individual segments are selected
by switching the appropriate segment control line
HIGH. This will have the effect of inverting the back-
plane voltage applied to the segment. The control
lines of non-selected segments are LOW so that no in-
version takes place.

23

=

back-plane

-
1
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segment 1
\
Vop -
0= OFF jD [ "t 7220330
segment 2
|
|
]
sagment n :E

Fig.9  Phase-switching circuit for direct-drive.

The advantage of direct drive are broad temperature
ranges, wide viewing angles, fast response times and
insensitivity to driving voltage tolerance. However, the
number of connections and driving circuits needed can
become very large for complex displays.

Multiplex Drive

In high information density displays, such as a dot
matrix, it is difficult or impossible to connect each dot
or segment individually to an edge contact. The large
number of contacts anddrivers required could lead to
low reliability and high cost. Therefore, it is necessary
to use multiplex drive.

Multiplex drive electrodes are arranged in the form of
a matrix. Segments are connected in groups and the
back-plane is split into several commons so that every
segment in a group has a different back-plane. A seg-
ment is then no longer identified by an individual
external contact but by a group contact and a specific
back-plane. The multiplex ratio is defined as 1:N,
where N is the number of back-planes, or segments,
per group.

Fig.10 illustrates the segment to back-plane assign-
ment for a seven segment digit using 1:3 multiplex
drive. The number of contacts needed has been
reduced from the nine used in direct-drive, to six.
Fig.10(c) shows the equivalent circuit with each seg-
ment being represented by a capacitor.
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SG1 SG2 SG3

BP1

(a)

SG1 SG2 SG3

X
b

c

X

P

7220299

(c)

Fig.10 A single digit plus point, 8 segment LCD
with 1:3 multiplex drive (a) Back-plane
electrodes (b) Segment grouping
(c) Equivalent circuit.

The reduction in the number of contacts required by
using multiplexing can be dramatic. A segment display
having a multiplex ratio of 1:N and a total of M seg-
ments can be addressed using as few as M/N + N
connections.

For example:

— a 40 segment display requires 41 connections in
direct drive but, by using a 1:4 multiplex drive,
the number of connections is reduced to:

40/4+4=14

a dot matrix display with 20 000 elements (pixels)
i.e. 100 rows and 200 columns can be controlled
with only 300 connections (number of rows +
number of columns) rather than the 20 001 con-
nections that would be needed for direct drive.

An individual segment is selected by a combination of
the back-plane and segment group signals. Fig.11 shows
a simple example of matrix waveforms. Each back-
plane is selected in sequence and whether or not a
segment is selected is determined by the level of the
segment group voltage when the corresponding back-
plane is addressed. The waveforms illustrated have net
DC components which could cause electromechanical
degradation of the liquid crystal. In practical addressing
schemes, the net DC component is eliminated by in-
verting both the back-plane and segment group wave-
forms alternately.
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Fig.11 Row and column multiplexing waveforms
for a display showing the voltage waveforms
across individual elements.

Fig.11 shows that all of the elements receive a voltage.
This means that the voltage at which non-selected
elements should remain OFT has been raised above
zero. The ratio of the ON to the OFF voltage (dis-
crimination) decreases as the multiplex ratio increases
(see Table 1) and the non-selected elements will become
slightly visible. The discrimination can be optimised up
to a certain limit, by increasing the number of multi-
piex ievels.

Table 1 shows that the largest relative profit is ob-
tained when going from direct drive to MUX 1:2 drive
The number of connections is approximately halved
but a reasonably good discrimination is obtained
(2.24). Which is why MUX 1:2 is popular for displays
up to 100 ... 150 segments (higher MUX rates would
give little or no advantage, while reducing the contrast
relatively fast).

Table 1 Discrimination and number of connections
compared to the multiplex rate

multiplex ratio  }1:1 {1:2 [1:3 [1:4 ]1:8

discrimination,
Vongrms!
off(rms)
number of
connections
required fora
display having
120 segments

-

1.45
23

2.24
62

1.92
43

1.73
34

121
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ELECTRO-OPTICAL CHARACTERISTICS
OF MULTIPLEXED LCDs

Most applications require the OFF elements to remain
invisible up to a certain viewing angle («). Which
means, in order to keep the OFF voltage below the
threshold (V) the value of the operating voltage
(Vop) must not exceed a maximum criteria (Fig.6).
However, for ON elements a minimum contrast at

a different viewing angle is required, which calls for
avalue of Vq, that exceeds a minimum criteria.
Since Vi, is temperature dependent, both ON and
OFF criteria of V,, vary with temperature (see Fig.12
for MUX rates 1:2 and 1:8). The area between the
ON and OFF criteria is the recommended operating
area because it represents invisible OFF segments and
ON segments with sufficient contrast.

7291212

- MUX 1:2

R . . .
-40 20 40

recommended voltage area
(a)

60 80
temperature (°C)

7zZeizii

MUX 1:8

N

)

I N

2 L I 1 1 1
20 40

1
60 80
temperature (°C)

# recommended voltage area
(b)

Fig.12 Typical recommended voltage areas for
fa) 1:2 (b) 1:8 multiplex drive. At the
lower boundary of each area the off seg-
ments become faintly visible at a viewing
angle a = 40°, ¢ = 270° while the ON ele-
ments are visible with a contrast better
than 2 at o = 0°,

At low multiplex ratios satisfactory operation over a
wide temperature range can be obtained with a fixed
value of V4. However, in order to obtain a constant
viewing cone throughout the same temperature range
at higher multiplex ratios, Vop has to be temperature
compensated to allow for the negative temperature
coefficient of V.

Besides its effect on the operating voltage and tem-
perature range, increased multiplexing also narrows
the viewing cone (Fig.13).

7220332

7220333

7220334

[TT] ‘off-segments’
visible

MUX 1:8

Fig.13 Isocontrast diagrams for various multiplex

ratios.
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The effect of OFF segments being visible depends
upon the type of display pattern. In a segment display
incorrect information may be displayed and the multi-
plex ratios are therefore, normally limited to 1:8. In
character or full dot matrix displays visible OFF seg-
ments can result in somewhat darker background
which is disturbing but the information is still correct
and readable up to a multiplex ratio of about 1:100.
Satisfactory operation at higher multiplex ratios is
obtained using advanced technologies like STN
displays.

(a)

- Viewing off-segments
angle I - " e

7220335

Fig.14 Angular variations of the centre liquid
crystal molecule (a) direct drive (b) full
multiplex drive.

DERIVED TECHNOLOGIES
Super Twisted Nematic (STN) displays

The main limiting factor in the use of a multiplexed
TN display is the gradual slope of the contrast as a
function of the voltage curve. It has been discovered
that this curve can be made much steeper by increasing
the twist angle of the crystal beyond 90° to a value
that ranges from 180°to 270°.

The larger twist angle is achieved by using a special
cholesteric doped nematic liquid crystal. The chol-
esteric molecules have a helical screw structure (Fig.2)
which helps to ensure that all liquid crystal molecules
twist in the same direction and have the same stable
state.

STN displays use birefringence effect which introduces
wavelength dependence and a characteristic colour in-
to the display. With optimized polarizer angles the dis-
play will e.g. appear blue on a bright background (blue

mode) or bright on a yellow background (yellow mode).

STN displays can produce images with a good contrast
over wide viewing angles at multiplex rates of 1:100
or higher.

26

Guest-Host Display (GHD)

Two problems associated with TN displays are the
angular dependence of the contrast and the relatively
low brightness. These are both caused by the use of two
polarizers. An alternative type of display is the Guest-
Host Display (GHD) which works with one or no
polarizers. In GHDs the molecules of a dichroic dye
(guest) are dissolved into the nematic liquid crystal
(host). The guest molecules always align themselves
parallel to the molecules of the liquid crystal.

When there is no voltage applied the molecules are
aligned parallel to the display surface (OFT state)
certain wavelengths of the incident light are absorbed
by the dye and the display appears coloured. When
sufficient voltage is applied the molecules will align
perpendicular to the display (ON state), the dye no
longer absorbs the light and the display appears bright
(Fig.15). GHDs typically have bright segments on a
coloured background, the colour of which depends
on the dye and can include black.

OFF ON

POLARIZER

7220337

(a) HEILMEIER TYPE

REFLECTOR 7220338

liquid crystal
O Maciecite

dichroic dye

= molecule

(b) WHITE & TAYLOR TYPE

Fig.15 Operation of a GHD (a) Heilmeier (b) White
and Taylor.
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There are two main types of GHD:

— Heilmeier (Fig.15a). This display requires a front
polarizer for good legibility and must have good
backlighting or be viewed in good ambient light
conditions.

— White and Taylor (Fig.15b). This display is
optimized for reflective operation because it does
not require polarizers and produces very bright
segments against a coloured or grey background.

The advantage of guest-host displays over twisted
nematic displays is the very wide and regular viewing
cone. Disadvantages are the higher operating voltage
and poor multiplexibility.

CONNECTING TECHNIQUES

The terminals of an LCD are Indium/Tin Oxide and
are situated on at least one side of the cell.

The three main methods used to electrically connect
LCDs are: fixed pins, conductive rubber (elastomer)
strips and foil.

Fixed pins are glued directly onto the LCD which can
then be soldered directly on to a PC-board or con-
nected via snap-on sockets (Fig.16(a)). Fixed pins are
suitable for LCDs with a relatively low number of con-
nections and the glass length is sufficient to accom-
modate the required pins. However, they provide a
reliable method of contact.

Elastomer connectors consist of alternate conductive
and insulating sections that support the LCD and
connect it to the PC-board (Fig.16(b)). The contacts
of the LCD are on the underside of the top glass and
these connect to the PC-board via the conducting
sections of the elastomer strip. Contact is maintained
by a mounting bezel or clamp which squeezes the
LCD, elastomer strip and the PC-board together. Care
must be taken to ensure that a constant pressure is
maintained over all the connections which requires
special attention in long displays. Without optical
alignment a contact pitch down to about 1 mm can
be used and down to about 0.5 mm with optical
alignment.

Foil connectors (Fig.16(c)) provide a flexible method
of connection for LCDs. They consist of parallel con-
ductors mounted on a foil which is glued directly on
to the LCD; the contact area is thus sealed from the
atmosphere. Connection pitches at each end of the
foil can vary and the drivers can be mounted on a
remote printed circuit-board which is an advantage
where a very thin display or back-lighting is required.
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FIXED PIN
CONNECTION epoxy
cover
[ / conductive
|PC8 contact paths
DETAIL FRONT VIEW
(a) ONT VI

7220341

CONDUCTIVE RUBBER

CONNECTION . .
LCD L—————]
terminals ~_ .
. L) conductive, g
section 2

insulating -~ £
| vcs | Pe8 |

contacts
DETAIL SIDE VIEW
DETAIL FRONT VIEW 7220342
(incl. bezel)
(b)

Fig.16 Connection techniques:

DETAIL SIDE VIEW
(cross section)

epoxy cover

DETAIL FRONT VIEW
(cross section)

LCD terminals

7220343

(a) Fixed-Pin — displays with glued-on
pins having a contact pitch of 2.54 mm
that can be soldered directly into a
PC board.

(b) Elastomer (conductive rubber) — also
known as zebra strips these are clamped
between LCD and PC board and at
least one conductive layer will connect
matched contact pads while at least
one insulator will isolate adjacent
circuits.

(c) Foil — removes the need for an adjacent
PC board and allows a display to be very
very thin.
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MOUNTING & ILLUMINATION TECHNIQUES

Reflective and transflective displays should be
mounted as close as possible to the front surface of diffused
the equipment to gain maximum illumination from light
the ambient light. When choosing a mounting position v/
the viewing angle and isocontrast diagram published
in the LCD data sheet must be considered. Auxiliary
front lighting for a reflective display should be at an
angle close to the normal viewing direction to mini-
mise reflection and shadow effects.

Mounting pressure applied to LCDs using elastomer

diffusor  diffused

nlm\ ! Tight

Lco

light source
& reflector

connectors should be as even as possible and pressure 7220345
on the seal or viewing areas must be avoided. Glass or (a) (b) )
non-birefringent plastic should be used to protect

the frontpolarizers from scratches and humidity.

Back-lighting Fig.17 Back-lighting methods.

Back-lighting of a transflective display is necessary to
maintain legibility under poor environmental light
conditions.

The main methods used for LCD back-lighting are

listed below:

— Electro-luminent light-source; has the advantage
that it is very thin and emits a diffuse and evenly
distributed light. However, its luminance is low,
it requires a supply of 100 to 200 V at a few
hundred Hz and it has a limited life (Fig.17(a)).

— Light guide; a point source such asan LED or a
linear source such as a fluorescent tube is dis-
tributed by a light guide using total reflection.
Its construction can be flat so little space is re-
quired behind the LCD. However, uniform light
distribution can be difficuit to obtain and light
loss can be considerable (Fig.17(b)).

— Light box; an LED, halogen or fluorescent light
is distributed by a light box; this light source is
very effective but needs considerable space im-
mediately behind the display (Fig.17(c)).

Any form of back-lighting for LCDs requires con-

siderably more power than is used by an unlit display.

This is a limiting factor when using a battery power

supply.
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INTRODUCTION TO LCD MODULES

An LCD module is a liquid crystal display complete
with driving circuitry, and in many applications also
decoding and control circuitry which assists inter-
facing.

Typical applications for LCD modules include indus-
trial display equipment, pocket VDUs, portable
computers, telephony equipment, typewriters and
point of sales equipment.

The internal inter-connection between driving cir-
cuitry and display can be elastomer (zebra-stripes) or
flex-foil. One of the advantages of an LCD module
over a loose display is that less external connections
are required, allowing a mounting location which is
remote from the control circuit.

The use of a complete LCD module in display equip-
ment means a great deal less time in designing the
display into the equipment, as all the driving circuitry
is internal and interface to a microprocessor is the
design engineers only concern.

All of our modules are light and compact and can be
easily mounted into display equipment. They have a
good contrast over wide viewing angles.

SEGMENT DISPLAY MODULES

Features

e Serial interface e.g. C-bus and I2C-bus

® Low MUX rate hence good contrast and viewing
angle, especially in high ambient light conditions

e Low drive voltage

e Light, compact and easy to mount

Description

Segment display modules are intended for numeric
applications (though the design can include some fixed
symbols). In comparison to character types the re-
striction in data representation allows low multiplex
rates (up to MUX 1:4), good contrast over wide
viewing angles and low driving voltage. A typical ap-
plication for segment display modules is in telephone
sets for displaying the dialled number.

Lco

back 4 ry
We offer our modules in three display modes which phoet | |
are: MICRO-
(i) segment display modules PROCESSOR DRIVERS CONTROLLER
(ii) character display modules
(iii) dot matrix display modules pow— SEGMENT TYPE MopuLE
For each mode we have standard types available which su:;LY 72322568
are listed in Table 2.
Fig.18 Configuration of a segment type LCD
module.
Table 2 TN LCD module types
DESCRIPTION ILLUM. MODE CLASS TYPE NUMBER
1-line, 16-digit reflective segment LTM233R-10
1-line, 16-character reflective character LTN111R-10
transflective LTN111F-10
2-line, 16-character reflective character LTN211R-10
transflective LTN211F
2-line, 40-character reflective character LTN241R-10
240 X 64 dot, full graphic reflective dot matrix LTG201R-10
640 X 200 dot, full graphic transflective dot matrix LTG401F-10
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CHARACTER DISPLAY MODULES

Features

e Interface with either 4-bit or 8-bit parallel data
input (ASCII)

® Built in controller that includes a character gener-
ator, and LCD driver functions

e Good legibility in bright light

e Light and compact and easy to mount

Description

Character liquid crystal display modules (also known
as alpha-numeric displays) are light and compact
modules with a controller including a character gener-
ator, LCD driver LSI-ICs and a character type LCD
cell mounted on a single printed circuit board.

The built in character generator makes the design
engineers task easier when incorporating one of our
character modules within his equipment. It is capable
of generating 168-alphanumeric, Japanese characters
and symbols (160 fixed characters and 8 user pro-

CHARACTER TYPE LCD

grammable characters).

CONTROLLER
WITH
CHAR. GEN.
AND DRIVER

1

BIAS
VOLTAGE
GENERATOR

MICRO~
PROCESSOR

POWER
SUPPLY

Fig.19 Configuration of a character type LCD

SLAVE
DRIVER

SLAVE
DRIVER

7222256

module.
P13 »| RS
P12 —p| R/IW
PCFB84CXX LCD UNIT
P11 E
8
PO0—PO7 |&——rf »{ D0~ D7
P11 RS
w RIW
PCB8B0OC39 LCD UNIT
P10
DBO—-DB7 |« ] D0-D7

7222254

Fig.20 Microprocessor interface.
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[} MODULE

Vs

7222265

(1) for LTN241R-10, Vgg is to be
replaced by Vg, when Vg < Vgg.

Fig.21 Power supply.

Qur character display modules are offered with 1, 2
or 4-lines of characters and a character font of 5 X 8
(5 X 7 dots + cursor). They can be interfaced with a
4- or 8-bit parallel microprocessor and have a 1:16
multiplex drive ratio (refer to technical publication
238 for further details on character display modules).

i) Interface signals

RS register select

R/W read/write select

E enable read/write

DO to D7 input output data

ii) Supply voltages

VDD positive supply voltage for logic

Vss negative supply voltage for logic
(logic ground)

Vo contrast adjustment voltage:
operational LCD voltage,

Vop equals Vop = Vpp-Vo

DOT MATRIX DISPLAY MODULES
Features

e Full dot graphic display capability

o Good legibility in bright light

e Light and compact and easy to mount

Description

Dot matrix LCD modules (also known as flat panels)
are capabie of dispiaying a wide variety of data as each
individual dot can be controlled ON or OFF. The dot
matrix LCD module is ideal for displaying diagrams,
graphs, and text.

The number of horizontal (rows) and vertical (column)
electrodes multiplied gives the number of pixels or dots
as a pixel or dot is located at the cross point of the
electrodes. The multiplex rate is determined by the
number of electrodes on the short side of the display
which also determines the display technology.

To enable higher contrast when using a high MUX rate
display the dot areas are separated into two display
parts (upper and lower). This necessitates doubling

the data bits.
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T ]
control signals ] !
Lco

MICRO~ data bit {1 COLUMN COLUMN

GRAPHIC }——rrreeeeeeeeeeeeeeeeeeeeeed 777 le et s e s s s et st seessenn
PROCESSOR DRIVER - DRIVER

CONTROLLER | frame sync

| row

DRIVER

MxN DOT MATRIX

™| row
- DRIVER

" BIAS |
POWER
SUPPLY VOLTAGE
GENERATION

7222257

Fig.22 Configuration of graphic display module when the MUX rate is equal to the number of rows.
(1) (1 bit serial or 4 bit parallel).

i) Control signals Description of input data and control signals
CP1 = clock pulse 1 (latch) Currently we offer our dot matrix displays with 1-bit
CP2 = clock pulse 2 (shift) serial data input or 2 X 4-bit parallel data input.
F§ = frame synchronisation . On the falling edge of CP2 the input data is sequen-
M = signal to convert the LCD drive tially transferred into the shift register in the column
waveform into AC drivers. On the falling edge of CP1 the data is latched
ii) Supply voltages and displayed.
VDD positive supply voltage for logic The scan sequence is started by clocking signal FS in
Vss negative supply voltage for logic on the HIGH to LOW transition of clock pulse CP1
(logic ground) after which the first row is scanning and the second
Vo contrast adjustment voltage; row information is clocked in by CP2.
operational LCD voltage; When all the data of row 2 has been entered and latched
Vop equals Vop =Vpp-Vo on thg falling edge of CP1, the display proceeds to
scanning the second row.
iii) Data inputs The data input continues until the whole area of the
a) Module with 1-bit serial: used for displays with display is filled and then proceeds to the next display

a MUX rate equal a relatively small number of dots face.

to the number of 4-bit parallel: used for displays

rows (Fig.22) with a larger number of dots

b) Module with 2 X 1-bit serial: used for displays
a MUX rate equal with a relatively small number

to half the of dots

number of 2 X 4-bit parallel: used for dis-
rows (Fig.23) plays with a larger number of dots
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frame sync
MICRO~ Lco 2x4 dara bits 1) 1
GRAPHIC +
PROCESSOR %
CONTROLLER|  control signal
OOLUMN—I COLUMN
‘ oRIvER | | _oriver
ROW
| | oriver
MxN DOT MATRIX
ROW
| | oriven

COLUMN COLUMN
DRIVER DRIVER
4

4 1

PowER VOLTAGE
SUPRLY GENERATION

7222258

Fig.23 Configuration of a graphic display module when the MUX rate is half the number of rows.
(1) (2 X 1 bit serial or 2 X 4 bit parallel).
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Fig.25 Power supply.
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QUALITY ASPECTS
QUALITY IN DESIGN AND PRODUCTION
QUALITY IS
QUALITY IS MEASURED IN
DETERMINED BY: TERMS OF :

PRODUCT RELIABILITY
ENGINEERING
JUDGEMENT
7296502

Fig.26 Quality of a product.

All appropriate aspects of quality are an integral part
of our design rules for new LCD types, ensuring that

quality is designed into our products from the beginning.

The development of each new type of LCD is finalized
by a product release procedure which inspects the
quality of the design.

Our production quality assurance program is based upon
internationally accepted standards. The results of tests
carried out during incoming inspection, at the in-line
inspection and final acceptance stages are used as feed-
back in order to continually improve our process and
design rules.

PCB's
CHEMICAL MECHANICAL
FOR LCD MODULE
[lNTERNAL SUPPLY) | COMPONENTS | COMPONENTS ]
«+— incoming inspection 4,
visual inspection ot o D
cleaning + photo
lithographic processing
scroen printing

of separate glass plates

assembly of
2 glass plates together

separation into single cells

filling, sealing + cleaning

adding polarizers and
refiector
100% visual and
electrical inspection
packing

O : operation

: ingpection and
fault registration

acceptance tests

customer - despatch 7222267

Fig.27 Simplified inspection flow diagram.
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PRODUCT RELEASE

To ensure that every LCD type fulfills its specified
requirements, a product release procedure is carried out
at the end of the development of each new type.

This procedure guarantees that each product withstands
an extensive program of environmental tests according
to IEC standards and a number of suplementary tests
which are specific to LCDs.

The polarizers attached to the outside of LCDs are
available in distinct quality classes so we have also
classified our LCDs into:

e commercial quality grade
e extended quality grade

Consequently there are differences in the product
release tests (see Table 3). The remainder of the tests
are listed in Table 4.

ACCEPTANCE TESTS

To ensure that the devices meet the electro-optical and
mechanical specifications a statistical sampling is carried
out prior to delivery, as described in ISO 9001. The fol-
lowing AQL values apply:

e for major defects: AQL 0.25

o  for minor defects: AQL 0.65

e combined: AQL 1.0

The statistical sampling is also used to gather reliability
data.

DEFINITION OF DEFECTS
Optical defects

Optical defects are defined as visible irregularities
within the viewing area of a non-energized display.
The limit of the acceptable size of an optical defect
depends on the viewing distance and on the contrast
of the optical fault.

The acceptance criteria for optical defects are defined
by means of marginal samples, that represent esthetic
borderline conditions of LCDs when mounted in the
finished product.

Marginal samples for specific products can be agreed
upon by the customer and us.

Electro-optical defects

Electro-optical defects are defined as visible irregu-
larities within the viewing area of an energized display.
All segments must be visible perpendicular to the dis-
play at the specified minimum operating voltage. In
multiplex drive non-selected segments must not be
visible from the viewing angle specified for OFF
conditions.

Mechanical defects

Mechanical defects are defined as mechanical irregu-
larities which do not influence the electrical or optical
properties but can cause mounting problems for the
customer, when they do not meet the mechanical
specification.
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Table 3 Product release tests, marking the difference between commercial and extended quality grades

(IEC68-2-1)
(IEC 68-2-3)
(IEC 68-2-14)

Damp heat, steady state

Change of temperature

+40°C/95% RH/21 d

—25°C/30*, —>+70°C/30*, (X 10)

TEST DESCRIPTION

TEST NAME COMMERCIAL GRADE EXTENDED GRADE
High temperature storage +70°C/21d +90°C/214d

(IEC 68-2-2)

Low temperature storage -25°C/214d -40°C/21d

+80°C/90% RH/21 d
—40°C/30*, —>+85°C[30*,(X 10)

* minutes

Table 4 Product release tests that are common to both

quality grades

High pressure
Leakage and

ENVIRONMENTAL TESTS
TEST NAME TEST DESCRIPTION

Low air

pressure

(IEC 68-2-13) 25°C/500 mbar/2 d

60 °C/5 atm/1 hr

(IEC 68-2-27)

seal line

adhesive

strength 25 °C/freon/3 hrs
MECHANICAL TESTS

TEST NAME TEST DESCRIPTION

Vibration

(IEC 68-2-6) 10-55 Hz/0.75 mm/2 hrs/side

Bump

(IEC 68-2-29) 6 ms/40 g/1000x

Shock

11 ms/100 g/3/side

(IEC 68-2-42)
Salt mist cyclic
(IEC68-2-52)
Damp heat cyclic

IEC 68-2-30)

ADDITIONAL

TESTS FOR TEST DESCRIPTION
FIXED PINS

Sulpher dioxide 25°C/75% RH/25 ppm/10 d

5% NaC1/3'd

25-40°C/90-95% RH/21 d

Note: d indicates days
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RELIABILITY
Conditions for long life operation

A lifetime of 10°hours can be expected under normal
operating conditions:

operating voltage and frequency must be within
the specified ranges
DC voltage must be less than 0.1 V
Operating ambient temperature range

5 to 40°C for commercial quality grade

—5 to +55°C for extended quality grade
Relative humidity must be less than

60% for commercial quality grade

75% for extended quality grade

End of life definition

An LCD is considered to be at the end of its life if one
of the following defects is found:

— optical or electro-optical defects

electro-optical specifications are not met
contrast lower than 50% of its initial value

total current consumption at Tamp = 25°C
exceeds more than twice the specified maximum
value

the clearing point of the liquid crystal is less than

the specified maximum operating ambient temperature

HANDLING ASPECTS
Unpacking

The instructions which are printed on the packaging
should be followed.

Scratching

The front and rear sides of an LCD consist of polarizer
and reflector foils. They are neither scratch nor pressure
resistant, so avoid touching and treatment with rough
or abrasive tools.

Fingerprints

Gloves should be worn when handling the displays

as fingerprints on the polarizers can reduce the optical
performance of the display and fingerprints on the
contact sides can cause connecting problems.

Protective foil

Usually the front polarizer of a display is provided with
a protective transparent foil (also the rear polarizer in
transmissive mode LCDs). It should be kept in place

as long as possible after the display has been removed
from its original package, especially for temporary
storage during manufacture. Ideally the protective foil
should only be removed after the display is mounted
in its final assembly. The foil can be removed using
round ended tweezers with which it is lifted gently
from a corner.
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Cleaning

To clean a dirty LCD use a soft, clean, lint free, dry
tissue. Loose dust may be removed by a clean, soft
blower brush. If these methods are not sufficient

then a tissue moistened with lead free benzine, petrol
or freon and applied softly to the surface should be
sufficient.

Other solvents or water have to be avoided as they may
attack the polarizers.

Glass breakage

LCDs are made of glass. Handle with care to avoid
breakage or cracks. If a display is broken use an
alcohol- or acetone-soaked tissue to remove the
escaped fluid. Avoid direct skin contact. Clean con-
taminated areas immediately with soap and warm
running water.

Storage precautions

LCDs should be kept in their original package and in
a dust-free environment for long term storage, temper-
ature should not exceed 30°C and relative humidity
should not exceed 40 to 50%.

Avoid long term storage in direct sunlight: a yellow
acryl box lends itself as a light, shock and dust pro-
tecting storage container.

Avoid moving a display from a cold storage area to a
humid or hot storage area as it leads to condensation
which can attack the polarizers.

MOUNTING ASPECTS
Housing

Housing and frame dimensions should be well adapted
to the size of the display to assure proper mounting.
Mechanical pressure should be moderate and should
be applied evenly between the frame and the full length
of the display. No pressure should be exerted on the
seal or on the display areas.

Module housings and frames have to be designed in
such a way that bending of a display in the mounted
position is minimized.

LCDs should preferably be housed with a transparent
plate (e.g. glass or non-birefringent acrylic plate)
mounted in front of the display to protect it from
scratches, humidity and dirt.

Conductive rubber connections

Mounting instructions from the manufacturers of
elastomeric connectors (conductive rubber “zebra™)
have to be followed. Special attention should be
given to the prescribed contact pressure and its even
spread over the full length of the contacting edges.
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]
Soldering

When soldering LCDs with fixed-pins, avoid tempera-

ture shocks. If using solder-wave equipment with pre-

heating it may be necessary to cover the LCD to avoid

exceeding the maximum storage temperature.

As LCDs should not be washed, we recommend that

the protective foil be left in place until after soldering

as it helps to protect the display from solder flux

splashes. Additional protection may be required.
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Liquid crystal display

Custom design

INTRODUCTION TO CUSTOM DESIGN

The advantage of LCD technology over many other
display technologies is the capability of supplying
LCDs to specific customer requirements,

We offer a complete custom design service for LCD
cells in which the following aspects can be customer
specified:

o dimensions

e display pattern

e clectro-optical characteristics

e connection methods

Our custom design facility has been divided into two
categories: semi-standard products and custom products.
Each category has different priorities on design flexi-
bility versus development time and development cost,
Semi-standard products are a custom designed -display
pattern incorporated with a variety of standard options,
which include a range of standard glass sizes and a:selec-
tion of electro-optical characteristics. As a result, semi-
standard products require only a simple product
definition, have a fast development time and a low
development cost.

Custom products offer much more flexibility in dimen-
sions and electro-optical characteristics but should only
be specified when semi-standard product options do
not meet with customer requirements.

Customers wishing to order a custom design product
or who require more information should contact our
sales representative (see back of handbook for the
address).

DEVELOPMENT PROCEDURE

Custom design projects consist of three main stages:
o product definition and quotation

® sample phase

e volume production

Product definition and quotation

In this phase our development department translates
the customers requirements into a product specifica-
tion (electro-optical characteristics and product
drawing). This specification will enable assessment and
will be offered to the customer as a part of the final
commercial quotation.

Sample phase

Once the final quotation has been accepted samples of
the product will be made according to the agreed
specification. The customer will be required to give
formal approval of the samples prior to the volume
production phase.
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Volume production

Preparations for volume production will begin once
sample approval has been gained and deliveries will
begin after a specified lead time.

SEMI-STANDARD PRODUCTS
Features

With semi-standard products we offer a custom design
facility that provides:

o low development costs

e short design time
e a wide range of standard glass sizes
e achoice of electro-optical specifications
o cells for conductive rubber (elastomer) or with
fixed-pin connectors
e easy product definition by means of a simple
order form (see tear out sheet at the back of this
handbook)
Ratings
e o™y 15 v ms
max 0.1 VDC
Storage temperature
For commercial
quality grade Tstg —25t0+70 °C
For extended
quality grade Tsg —40t0+90 °C
Mechanical data

Table 5 is a list of available semi-standard glass sizes,
it contains that data which is size dependant.

Table 6 contains the data that is common to all semi-
standard glass sizes. ’

Four basic outline versions are available:a, b, c and d
(as specified in Figs 28, 29, 30 and 31).

A wider range of mechanical data is available in the
category Custom Products.
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Fig.28 Version a, for conductive rubber connection,
contacts top and bottom.
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Fig.29 Version b, for conductive rubber connection,
contacts bottom only.
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Fig.30 Version c, for conductive rubber connection,
contacts top only.
A
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0.8 max »
N =2.54 mm
Fig.31 Version d, with fixed pins, top and bottom.
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Dimensions A, B and L are nominal values. Their tolerance is dependent upon glass thickness D,
when D = 1.1 mm, tolerance = + 0.25 mm and when D = 0.7 mm, tolerance = 0.2 mm.

Dimensions X and Y are minimum values.

Table 5 Main dimensions for semi-standard glass sizes

SIZE ID. DIMENSIONS NUMBER OF AVAILABLE CONTACTS
REF. AVAILABLE|A B L X Y NOT FIXED-PIN VERSION D
VERSIONS (1) mm_|mm mm {mm |mm [N=1.0mm|N=1.27mm |[N=1.8mm| N=2.54 mm
S 380 a, d 37.6]19.5 [2.55 | 32.6/10.4 |2X 36 2X 28 2X 20 2X 14
S 381 a, d 37.6/21.9 | 2.55 | 32.6|12.8 |2X 36 2X 28 2X 20 2X 14
$382 a 38.1/22.0 | 1.7 34.1|114.6 [2X 36 2X 29 2X 20 2X 14
$400 b,c 40.0{20.0 | 2.0 36.0{14.0 [ 1 X 38 1x 30 1x21 1X 1§
$430 b,c 42.9|20.9 |2.55 | 379143 [1X 41 1Xx 33 1Xx23 1X 16
$500 a,d 50.1)19.5 | 2.55 | 45.1/10.4 |2X 48 2X 38 2X 27 2X 19
$501 a,d 50.1129.7 | 2.55 | 45.1{20.6 [2X 48 2X 38 2X 27 2X 19
$510 a,d 50.8/30.4 [2.55 | 45.8{203 |2Xx 49 2Xx 39 2X 27 2X 20
S511 a,d 50.8/80.0 |3.8 45.8(67.4 [2X 49 2X 39 2% 27 2X 20
$520 b,c 52.0]22.0 [3.0 | 48.0{15.0 |1Xx 50 1x 40 1X28 1X 20
$700 a,d 69.8{20.3 | 2.55 | 65.8]{11.2 |2X 68 2X 54 2X38 2x 27
$701 a,d 69.8/30.4 | 2.55 | 64.8/20.3 |2X 68 2Xx 54 2Xx 38 2X27
$702 a,d 69.8/38.0 | 3.8 64.8(254 [2X 68 2X 54 2X 38 2X27
S750 a,d 75.1129.7 [ 2.55 | 70.1/20.6 | 2X 73 2X 58 2X 41 2X 29
S810 a,d 81.1{38.0 |3.8 76.1125.4 | 2X 79 2X 63 2X 44 2X31
$940 a,d 93.8/30.4 {3.8 88.8117.8 | 2X 92 2x 73 2X 51 2X 36
S 941 a,d 93.8/38.0 (3.8 88.8]25.4 12X 92 2x 73 2X 51 2X 36
$942 a,d 93.8146.0 | 3.8 88.8133.4 12X 92 2x 73 2X 51 2X 36
S$1000 a,d 100.1) 25.2 [ 2.55 | 94.1{15.1 [2X 98 2Xx 78 2X 55 2X 39
S1140 a,d 114.0{26.0 | 2.55 [ 109.0{15.9 [ 2X 112 2Xx 89 2X 63 2X 44
S1141 a,d 114.0146.0 3.8 {109.0{33.4 [ 2X 112 2X 89 2X 63 2X 44
S 1500 a,d 150.1)47.9 ] 2.55 [144.1{37.8 | 2 X 148 2X 117 2X 83 2X 58
Note: when refering to a specific glass size state its reference and version number e.g. § 510-a.
(1) for version: a see Fig.28
b see Fig.29
¢ see Fig.30
d see Fig.31
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Table 6 Other dimensions for semi-standard glass sizes

If more than one nominal value is stated the customer has a free choice of one of the values,

unless otherwise specified.

DESCRIPTION DIMENSION NOMINAL VALUE (mm) TOLERANCE * (mm)

glass D 1.1 0.1

thickness D 0.7 0.1

rear polarizer

thickness

— reflective or G 0.3 0.05
transflective

— transmissive G 0.2 0.05

pitch of contacts N 1.0 -

for conductive N 1.27 - I %))

rubber connection N 1.8 - } ’

N 2.54 -

width of contact

for conductive

rubber connection

—forN=1.0mm 0.5 -

—forN=1.27 mm 0.6 -

— forN=1.8 mm 0.9 -

— for N =2.54 mm 1.5 -

(1) Accumulated tolerance over the complete row of contacts = 0.1 mm.

Display pattern and terminal connections

Technical conditions for acceptance as semi-standard
product:

U P I PR S aa
111€ 1o1dl nNumoer OI aispiay Segments snouid not
exceed 120.

The selected glass size should have enough connections
to accommodate the required number of display seg-
ments at the chosen multiplex rate.

Backplane contacts must be located in the corners with
a maximum of 2 per corner.

Available letter types

Akzidenz-grotesk stnd
Eurostyle bold

Futura bold italic

Helvetica medium

Helvetica medium condensed
Helvetica medium italic
Univers 57

Univers 67

Univers 68

Univers 75

Note: final technical acceptance is made by our design
department, who will determine if design, within
our design rules is possible.

Terminal connections

If a symbol occurs more than once within a multi-
plexed LCD our development department will use the
same segment-to-backplane assignment; this standard
procedure simplifies the driver software because only
one look-up table is required.

As LCD technology allows only single layer intercon-
nection tracks, customer requirements on segment to
backplane assignment and on terminal connections
may collide with LCD track routing restrictions. In
order to obtain optimal LCD design and thereby
optimal optical appearance the customer is advised to
specify only minimum requirements on these aspects.
If any additional requirements or preferences are in-
dicated separately, our design department will advise
on these matters,
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Pattern dimensions

Minimum distance between segments
without leads in between

— both segments relating

to the same backplane 0.2 mm
— both segments relating

to a different backplane 0.3 mm
— with one lead in between 0.35 mm
Minimum distance between symbols
depends upon the number of leads
between the symbols
Minimum distance between segments
and viewing area border 1.0 mm
Positional tolerance of graphic
elements with respect to each other £0.1 mm
Tolerance of graphics in relation
to nominal glass edge position +0.2 mm

Characteristics

A range of 8 different specifications are available as described in the chapter “General LCD Family
Characteristics”.

Table 7 Quick reference survey

FAMILY CHARACTERISTICS
PAR. SYMB.
TRI, TF1, TU1 TR2, TF2, TU2 | TR3,TF3,TU3 | CF
drive method — DD 1:2 1:33 14 DD 1:3 1:4 1:2
operating
voltage Vop 25-6 28 3.1 3.2 3-6 43 45 5 A"
ambient op.
temp. min. Tamb -10 -10 -10 -10 -25 -25 =20 =25 °C
max. Tamb 60 50 50 40 80 60 50 80 °C
quality
grade - commercial extended extended
Optical description
Table 8 Survey of optical descriptions
FAMILY CHARACTERISTICS
PARAMETER
TR1, TR2, TR3 TF1, TF2, TF3 TU1, TU2, TU3
image mode positive positive negative
illumination mode reflective transflective transmissive
antiglare surface no no yes

Preferred viewing direction
Position of contact sides

Ppref = 90° or Ppref = 270° (see Fig.32)

¢ = 0°/180° (see Fig.32)
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possible preferred contact sides
viewing directions _| 2 'o 4L |~ always in direction
& pref =90° 180 2=0°/180°
2 pref. =270°
+
Z=270° 7222264

~

Fig.32 Preferred viewing direction in relation to contact sides, for semi-standard products.

Note: a wider choice of preferred viewing directions and
contact side positions is available for Custom products.

CUSTOM PRODUCTS

In this product category we offer LCD cells with
dimensions according to customer specifications and
a variety of electro-optical specifications.

In this section only concise information can be given
as much depends upon customer requirements.

Those customers requiring more information should
contact our sales representative (see back of handbook
for address).

Mechanical data

Custom products can be tailor-made to any size which
is within specified design rules. However, certain
dimensions, like those specified for semi-standard
products, will lead to optimal production efficiency
and will thereby result in cost effective solutions.

Custom products are available in two glass thicknesses:
0.7 mm % 0.1 mm or
1.1 mm + 0.1 mm
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L

Electro-optical specifications

There are a wide range of specifications available which
include those given in the chapter “Family Character-
istics”. They include specifications for applications

requiring different drive voltages, optical specifications
etc,
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|
TYPE NUMBER DESIGNATIONS
LABI123C-45

E———— Quality grade

10 = commercial grade

11 = commercial grade, for conductive rubber
12 = commercial grade, with fixed pin

20 = extended grade

21 = extended grade, for conductive rubber
22 = extended grade, with fixed pin

Version letter

= transflective positive
= transflective negative
= reflective positive
= reflective negative
= transmissive positive
= transmissive negative

cHYnIOT

Serial number
001 to 999 no specific meaning

Display description

= loose alpha-numeric display

= loose multi-functional display

= loose segment display

= PC-board module: dot matrix display

= PC-board module: segments

= PC-board module: alpha-numeric

= PC-board module: multi-functional display
= on glass module: segment display

= on glass module: alpha-numeric display

= on glass module: dot-matrix display

= on glass module: multi-functional display
= on foil module: multi-functional display
= on foil module: dot-matrix display

= shutter

NSE<OHOWIVZZQUW >

Technical principle
A = supertwisted birefringe effect (SBE)
B = highly twisted birefringe effect (STN or HBE)
G = guest/host, White and Taylor type
H = guest/host, Heilmeier type
T = twisted nematic
X = accessories

Liquid crystal display
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TYPE NUMBERS FOR DEVELOPMENT DATA
LP-XXXX

index letter

serial number no specific meaning
development data

CROSS REFERENCE GUIDE
OLD TYPE NO. NEW TYPE NO.
LC241440-101 LTD201
LC283020-301 LTD202
LC382040-401 LTD203
LC382080-411 LTD211
LC512332-300 LTD101
LC513031-300 LTD221
LCS513031-302 LTD222
LC513031-303 LTD222
LC513031-307 LTD224
LC513031-309 LTD221
LC513031-320 LTD231
LC513031-390 LTD225
LC513040-301 LTD226
LC513040-303 LTD226
LC513041-300 LTD227
LC513041-320 LTD232
LC513050-300 LTD228
LC518000-301 LTA141
LC554731-312 LTD132
LC7020160412 LTD233
LC7020160-430 LTD234
LC703000-300 LTD321
LC703060-301 LTD229
LC703831-300 LTD241
LC703840-300 | LTD242
LC07610110-300 ‘ LTD261
LC943080-301 LTD262
LC943860-301 LTD263
LC11402600-310 LTD351
LC11404650-301 LTD264
MB 70 20 160 LTM233
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FAMILY CHARACTERISTICS

Standard range LCD cells are offered in two quality
grades: commercial (over the commercial tempera-
ture range) and extended (over the extended tem-
perature range). The following chapter contains the
variations in operating characteristics for the two
grades in the three illumination modes.
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TRO, TFO
Optical description
ILLUMINATION MODE | IMAGE MODE | FRONT SURFACE
TRO | reflective positive glossy
TFO | transflective positive glossy

Quality grade: commercial
Electro-optical characteristics for constant drive voltage

Typical values at Tamp = 25°C; Vop = Vop typs fdr = 32 Hz unless
otherwise specified

PARAMETER |[SYMBOL DR[VEDT)ETHOD UNIT |NOTE
min. 3.0 v ¢}
operating voltage Vop typ. 4.5 v
max. 6.0 v
operating ambient|p min. |-10 :C
temperature amb  max. [ +60 C
turn-on time at
Tamb = 25°C ton | 40 ms 2
Tamp = 0°C ton | 200 ms
turn-off time at
Tamb = 25°C toff | 80 ms 2
Tamb =0°C torf | 150 ms
specific
capacitance Cs 11 pF/mm?
specific current
consumption I 10 nA/mm?
min. 30 Hz (€))
frame frequency |fg, max. | 200 Hz

* DD = direct drive

(1) For definition see Fig.33.
(2) For definition see Fig.34.
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TR1, TF1, TU1
Optical description
ILLUMINATION MODE | IMAGE MODE | FRONT SURFACE
TR1 | reflective positive glossy
TF1 | transflective positive glossy
TU1 | transmissive negative antiglare

Quality grade: commercial
Electro-optical characteristics for constant drive voltage
Typical values at Tamp = 25 °C; Vop = Vop typs fdr = 32 Hz unless otherwise specified

DRIVE METHOD
PARAMETER SYMBOL DD* 12 13 14 UNIT NOTE
min. 25| - - - \4 n
operating voltage Vop typ. 4.5 2.8 3.1 3.2 \'%
max 6.0 | - - - A"
operating ambient T min ~-10 -10 -10 -10 °C
temperature amb  pax. +60 +50 +50 +40 °C
turn-on time at
Tamb = 25°C ton 50 150 180 160 ms @
Tamb = 0°C ton 250 | 1000 1200 1400 ms
turn-off time at
Tamb = 25 °C toff 90 90 60 75 ms 2
Tamb = 0°C toff 400 300 300 300 ms
specific
capacitance Cs 15 15 15 15 pF/mm?
specific current
consumption Ig 15 15 22 22 nA/mm?
min. 30 30 30 30 Hz (1)
frame frequency far  fax. 200 | 100 100 100 | Hz

* DD = direct drive

(1) For definition see Fig.33.
(2) For definition see Fig.34.
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Electro-optical characteristics for temperature-compensated drive voltage TR1, TF1, TU1
Typical values at Tamb = 25°C; Vop = Vop typ + TC * Tamb; fdr = 32 Hz unless otherwise specified

PARAMETER SYMBOL DRIVE METHOD UNIT NOTE
1:2 1:3 1:4
operating voltage VOp typ. 3.1 33 3.3 \'% 1)
temperature
coefficient of Vop TC -13 -14 -14 mV/K
operating ambient T min. -10 -10 -10 °C
temperature range amb oy +60 +60 +60 °C
turn-on time at
Tamb = 25°C ton 80 120 140 ms 2
Tamb = 0°C ton 350 700 850 ms
turn-off time at
Tamb = 25°C toff 90 80 80 ms 2)
Tamb = 0°C toff 450 350 350 ms
f min. 30 30 30 Hz e
frame frequency far max. 100 100 100 Hz

(1) For definition see Fig.33.
(2) For definition see Fig.34.
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TR2, TF2, TU2
Optical description
ILLUMINATION MODE | IMAGE MODE | FRONT SURFACE
TR2 | reflective positive glossy
TF2 | transflective positive glossy
TU2 | transmissive negative antiglare

Quality grade: extended

Electro-optical characteristics for constant drive voltage

Typical values at Tymp = 25 °C; Vop = Vop typ; fdr = 32 Hz unless otherwise specified
DRIVE METHOD

PARAMETER SYMBOL DD* 12 13 14 UNIT NOTE
min, 3.0 - - - v 1)
operating voltage Vop typ. 4.5 3.9 4.4 4.5 \"%
max. 6.0 - - - \'%
operating ambient T min. -25 -25 -25 -20 °C
temperature amb gy +80 +80 +50 +50 °C
turn-on time at
Tamb = 25°C ton 40 75 90 100 ms 2
Tamb = 0°C ton 200 300 450 500 ms
turn-off time at
Tamb = 25°C toff 80 40 50 40 ms %))
Tamb =0°C toff 150 180 110 150 ms
specific
capacitance Cs 11 11 11 11 pF/mm?
specific current
consumption Ig 10 10 15 15 nA/mm?
min. 30 30 30 30 Hz (1)
frame frequency fdr  ax. | 200 100 100 100 Hz

* DD = direct drive

(1) For definition see Fig.33.
(2) For definition see Fig.34.
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Electro-optical characteristics for temperature-compensated drive voltage TR2, TF2, TU2
Typical values at Tymp = 25°C; Vop = Vop typ + TC * Tamb; fdr = 32 Hz unless otherwise specified

PARAMETER SYMBOL DRIVE METHOD UNIT NOTE
1:2 1:3 1:4
operating voltage Vop typ. 4.3 4.6 4.6 v (1)
temperature
coefficient of Vqp TC -13 -14 -14 mV/K
operating ambient T min. -25 -25 =25 °C
temperature range amb  pax. +80 +80 +80 °C
turn-on time at
Tamb = 25°C ton 40 60 80 ms )
Tamb = 0°C ton 150 250 350 ms
turn-off time at .
Tamb = 25°C toff 50 50 50 ms 2
Tamb = 0°C toff 200 180 200 ms
min. 30 30 30 Hz (¢))
frame frequency far max. 100 100 100 Hz

(1) For definition see Fig.33.
(2) For definition see Fig.34.
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TR3, TF3, TU3
Optical description
ILLUMINATION MODE | IMAGE MODE | FRONT SURFACE
TR3 | reflective positive glossy
TF3 | transflective positive glossy
TU3 | transmissive negative antiglare

Quality grade: commercial
Electro-optical characteristics for constant drive voltage
Typical values at Tamp = 25°C; Vop = Vop typ: fdr = 32 Hz unless otherwise specified

DRIVE METHOD
PARAMETER SYMBOL DD* 12 13 14 UNIT NOTE
operating voltage Vop typ. - 5.0 - - \% (D
operating ambient T min. - -25 - - °C
temperature amb gy, - 80 ~ - °C
turn-on time at
Tymb = 25°C ton - 95 - - ms )
Tamb = 0°C ton - 310 - -~ ms
turn-off time at
Tamb = 25°C T 35 | - - ms @
Tamb = 0°C toff - 90 - - mis
specific
capacitance Cg - 15 - - pF/mm?
specific current
consumption I - 10 - - nA/mm?
frame frequency far m:,l( _ 138 ‘ _ _ }1»{{; @

* DD = direct drive

(1) For definition see Fig.33.
(2) For definition see Fig.34.
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Fig.33 Typical V,p waveforms
(a) direct dlr’ive (b) MUX 1:2 (¢c) MUX 1:3
(d) MUX 1:4.
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1) measured perpendicular to the display.

Fig.34 Definition of response times.
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Liquid crystal display

|
NOTES TO CELL DATA MECHANICAL DRAWINGS

A number of details have been omitted from the drawings

given under the “Mechanical Data” of this section. We have

provided the missing data below and apologise for the

inconvenience.

1. Preferred viewing direction

Please refer to the Quick reference data of the data sheet.

2. Segment designations

Please refer to Fig.35.

7296558.1

Fig.35 Segment designations

3. Tolerances

Tolerance on glass thickness = +0.1mm

Tolerance on outer glass dimensions

+0.4/-0.2 mm for: LTD222/226/227/229/241/242/261/262/264/351

LP-2703
+0.25 mm for: LTA141, LTD202/221/224/225/228/231/232/263/321
+0.2 MM for: LTD101/132/201/203/211/233/234
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DEVICE DESCRIPTION QUICK REFERENCE DATA

The LP-2703-B is a 3%-digit 7 segment clock display Viewing area dimensions 32.5X 14.1 mm.

with AM and PM functions. It is designed for use with : .

the PCF1175 clock circuit. Overall glass dimensions 37.5 X 20.8 mm
Thickness 1.9+ 0.2 mm
Digit height 8.5 mm
Preferred viewing direction 12 o’clock
Driving method MUX 1:2

DISPLAY MODE Operating voltage Vop 5V

Scale 1:1

*d8:66

7222271

Fig.1 Clock display.

TYPE DEPENDENT DATA
TYPE ILLUMINATION CONNECTION AMBIENT OPERATING QUALITY
MODE METHOD TEMPERATURE RANGE GRADE
LP-2703-B reflective for conductive —10to 60°C commercial
rubber
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MECHANICAL DATA

Dimensions in mm

Connect all unused segments to common.

37.5 19
32.5 - -
Tl an-aai—
14.1 8.5 183
208 g7 l . l p
l | )
-
A 11
17+ <2 1>lle 15 0.7 0.7
- «—4,2520.2 7222272

Fig.2  Display dimensions.
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PIN DESCRIPTION
PIN NO. SEGMENT SEGMENT
ASSIGNED TO ASSIGNED TO
COMMON 1 COMMON 2
1 comm 1 -
2 - comm 2
3 AM PM
4 a2 adegl
S bl cl
6 2 e2
7 g2 d2
8 b2 c2
9 a4 col
10 f3 e3
11 g3 ad3
12 b3 c3
13 f4 e4
14 g4 d4
15 b4 c4
RATINGS
Limiting ratings in accordance with Absolute Maximum System (IEC 134)
Maximum voltage between any two connections Vmax 01? xgncs
Storage temperature range Tstg —25t0+70 °C

CHARACTERISTICS
See family characteristics, multiplex drive 1:2

TYPE FAMILY CHARACTERISTICS

LP-2703-B TR3
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Liquid crystal display LTA141

DEVICE DESCRIPTION QUICK REFERENCE DATA
The LTA141R;F is a single character display of Viewing area dimensions 458X 67.4 mm
5 X. 7 dots. Typlcal.apphcz'itlons include communi- Overall glass dimensions 50.8 X 80.0 mm
cations panels for air terminals. -
Thickness 2.7 £0.3 mm
Digit height 37.2 X §7.3 mm
Preferred viewing direction 12 o’clock
Driving method direct drive
DISPLAY MODE Operating voltage Vop 3to6V
Scale 1:1
~
\ )
7222323
Fig.1  Universal display.
TYPE DEPENDENT DATA
TYPE ILLUMINATION CONNECTION AMBIENT OPERATING QUALITY
MODE METHOD TEMPERATURE RANGE GRADE
LTA141R-12 | reflective with fixed pin ~10t0 60°C commercial
LTA141F-12 | transflective with fixed pin —10to 60°C commercial
LTA141R-22 | reflective with fixed pin —25t0 80°C extended
LTA141F-22 | transflective with fixed pin —25 to 80°C extended
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Liquid crystal display LTA141

MECHANICAL DATA

Dimensions in mm

Connect all unused segments to common.

50.8
— =254
- "»0.610.3 1.04 —»I |<- ——l 6.3 |-
40 21
=B AOeT N
| ]
-EEEEE-
1
I 1
| .. |
I 1
- 88
62.35 | ! B
80 67.4 . ..jl 57.3 82.7 'l 72.4
| 3 i
‘ . ‘
| b
I ..:51
l |
'
|' 1 5
1
(esl asl ]
i _M
1 20 S
45.8 2.7 > e

7222142

Preferred driver: PCF8576

Fig.2 Display dimensions.
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Liquid crystal display LTA141

PIN DESCRIPTION

PIN NO. SEGMENT ASSIGNED PIN NO. SEGMENT ASSIGNED
TO COMMON TO COMMON
1 comm 21 16
2 22 25
3 23 26
4 24 35
5 1 25 24
6 10 26 27
7 12 27 34
8 2 28 23
9 9 29 28
10 8 30 33
11 3 31 18
12 13 32 19
13 7 33 32
14 4 34 29
15 14 35 22
16 17 36 31
17 5 37 30
18 6 38 21
19 15 39 20
20 nc 40 11
RATINGS
Limiting ratings in accordance with Absolute Maximum System (IEC 134)

. . 15 Vrms
Maximum voltage between any two connections Vmax 0.1 VDC
Storage temperature range

LTA141R-12, LTA141F-12 T -25to+70 °C

LTA141R-22,LTA141F-22 stg —40 to +90 °C
CHARACTERISTICS
See family characteristics, direct drive

TYPE FAMILY CHARACTERISTICS

LTA141R-12 TRO

LTA141F-12 TFO

LTA141R-22 TR2

LTA141F-22 TF2
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Liquid crystal display LTD101

DEVICE DESCRIPTION QUICK REFERENCE DATA
The LTD101R-11 is a 3 ¥-digit, 7-segment clock LCD Viewing area dimensions 46.4 X 13.4 mm
with AM and PM functions. It is intended for use in : .
small alarm clocks in either 12 hr. or 24 hr. mode. Overall glass dimensions 50.8 X 22.9 mm
Thickness 2.7 + 0.4 mm
Digit height 8.9 mm
Preferred viewing direction 6 o’clock
Driving method direct drive
i 1t Vv, 3to6V
DISPLAY MODE Operating voltage  Vop °
Scale 1:1
AM "™ H
PM L’ . Vam)
7222295
Fig.]1  Clock display.
TYPE DEPENDENT DATA
TYPE ILLUMINATION CONNECTION AMBIENT OPERATING QUALITY
MODE METHOD TEMPERATURE RANGE GRADE
LTD101R-11 | reflective for conductive rubber —10t0 60°C commercial
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Liquid crystal display LTD101

MECHANICAL DATA

Dimensions in mm

Connect all unused segments to common.

50.8
-| 7.5 |-~
»l -2.54
2.5 -»5.08 -‘roi
o] [ | [ re 27
-___31‘[11__ [ — I ] I

S aaoot |
kY1 EliEE

-—10.1s|<- - l«s08 11 ! 1.1
46.4 7222118

Clock driver: PCF1171, PCF1172, PCF1174
Preferred drivers: PCF2112, PCF8577

Fig.2  Display dimensions.
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Liquid crystal display LTD101

PIN DESCRIPTION
PIN NO. SEGMENT PIN NO. SEGMENT
1 nc 16 b4
2 comm 17 a4
3 PM 18 f4
4 al, bl,dl, el 19 g4
5 cl 20 b3
6 e2 21 a3
7 d2 22 f3
8 c2 23 g3
9 dpl 24 b2
10 e3 25 a2
11 d3 26 2
12 c3 27 g2
13 e4 28 bl
14 d4 29 AM
15 c4 30 X
RATINGS
Limiting ratings in accordance with Absolute Maximum System (IEC 134)

. . 15 Vims
Maximum voltage between any two connections Vinax 0.1 VDC
Storage temperature range Tstg —25to+70 °C
CHARACTERISTICS
See family characteristics, direct drive

TYPE FAMILY CHARACTERISTICS

LTD101R-11 TRO
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Liquid crystal display LTD132

DEVICE DESCRIPTION QUICK REFERENCE DATA
The LTD132R-11 is a 3 %-digit, 7-segment clock LCD Viewing area dimensions 38.0 X 49.8 mm
intended for use in alarm clocks with 12 hrs mode. It : T
can be driven by an MSM5015 clock circuit. Overall glass dimensions 46.8 X 54.8 mm
Thickness 2.7+ 0.4 mm
Digit height 5.6 mm
Preferred viewing direction 12 o’clock
Driving method MUX 1:2
DISPLAY MODE Operating voltage Vop 2.8t03.2V
Scale 1:1
N Z
N , ‘
—
=[]
— = —
- —
-
Z NS
W
» {BAB P
L )

7222296

Fig.1 Analogue clock display.

TYPE DEPENDENT DATA

TYPE ILLUMINATION CONNECTION AMBIENT OPERATING QUALITY
MODE METHOD TEMPERATURE RANGE GRADE
LTD132R-11 | reflective for conductive rubber —-10t0 60°C commercial
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Liquid crystal display LTD132

MECHANICAL DATA

Dimensions in mm

Unused segments to be controlled “off™.

46.8
40 38 39
r
0.7 ‘ :
| |
| |
| |
I | | @34
54.8 l ;
| |
| |
33.5 | +
| |
[ || 5.6
1.4 | +H }
Ly y
e Hoas
78 1
43 1.1
‘|
27 A — } )
)

Fig.2  Display dimensions.
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Liquid crystal display LTD132

PIN DESCRIPTION
PIN NO. SEGMENTS SEGMENTS PIN NO. SEGMENTS SEGMENTS
ASSIGNED ASSIGNED ASSIGNED ASSIGNED
TO TO TO TO
COMMON 1 COMMON 2 COMMON 1 COMMON 2
1 f2 e2 40 comm 2
2 comm 1 41 X60 Y60
3 a2d2 g2 42 X59 Y59
4 b2 c2 43 X58 Y58
5 f3 e3 44 X57 Y57
6 g3 d3 45 X56 Y56
7 b3 c3 46 XS5 Y55
8 P 47 X54 Y54
9 a3 DP1/2 48 X53 Y53
10 X29 Y29 49 X52 Y52
11 X28 Y28 50 X51 Y51
12 X217 Y27 51 X50 Y50
13 X26 Y26 52 X49 Y49
14 X25 Y25 53 X48 Y48
15 X24 Y24 54 X47 Y47
16 X23 Y23 55 X46 Y46
17 X22 Y22 56 X45 Y45
18 X21 Y21 57 X44 Y44
19 X20 Y20 58 X43 Y43
20 X19 Y19 59 X42 Y42
21 X18 Y18 60 X41 Y41
22 X17 Y17 61 X40 Y40
23 X16 Y16 62 X39 Y39
24 X15 Y15 63 X38 Y38
25 X14 Y14 64 X37 Y37
26 X13 Y13 65 X36 Y36
27 X12 Y12 66 X35 Y35
28 X11 Y11 67 X34 Y34
29 X10 Y10 68 X33 Y33
30 X9 Y9 69 X32 Y32
31 X8 Y8 70 X31 Y31
32 X7 Y7 71 X30 Y30
33 X6 Y6 72 AL
34 X5 YS 73 al h
35 X4 Y4 74 f1 el
36 X3 Y3 75 gl d1
37 X2 Y2 76 bl cl
38 comm 1 77 comm 2
39 X1 Y1 78 NC NC

Preferred driver: MSM5015
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Liquid crystal display LTD132

RATINGS
Limiting ratings in accordance with Absolute Maximum System (IEC 134)

. . 15 Vrms
Maximum voltage between any two connections Vmax 0.1 VDC
Storage temperature range Tstg —25t0+70 °C
CHARACTERISTICS
See family characteristics, multiplex drive 1:2

TYPE FAMILY CHARACTERISTICS

LTD132R-11 TR1
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Liquid crystal display LTD201
DEVICE DESCRIPTION QUICK REFERENCE DATA
The LTD201R-11 is a 4-digit, 7-segment LCD. It is Viewing area dimensions 21.5X 9.4 mm
intended for applications requiring a very small display. Overall glass dimensions 23.9 X 14.0 mm
Thickness 1.6 £ 0.2 mm
Digit height 6.8 mm
Preferred viewing direction 6 o’clock
Driving method direct drive
DISPLAY MODE Operating voltage Vop 3to6V
Scale 1:1
Fig.1  Universal display.
TYPE DEPENDENT DATA
TYPE ILLUMINATION CONNECTION AMBIENT OPERATING QUALITY
MODE METHOD TEMPERATURE RANGE GRADE
LTD201R-11 | reflective for conductive rubber —10t0 60°C commercial
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Liquid crystal display LTD201

MECHANICAL DATA

Dimensions in mm

Connect all unused segments to common.

-~ 23.9 ——»

1 147
+l+05  0.67= < 1.6 1=
2] [ ™
1_~|
1.8
‘ x
0.5+ 0.55

Preferred drivers: PCF2112, PCF8577

Fig.2  Display dimensions.

PIN DESCRIPTION

PIN NO. SEGMENT PIN NO. SEGMENT
1 comm 17 b4
2 el 18 a4
3 d1 19 f4
4 cl 20 g4
5 pl 21 b3
6 e2 22 a3
7 d2 23 3
8 c2 24 g3
9 p2 25 b2
10 e3 26 a2
11 d3 27 f2
12 c3 28 g2
13 p3 29 bl
14 e4 30 al
15 d4 31 fi
16 c4 32 gl
RATINGS
Limiting ratings in accordance with Absolute Maximum System (IEC 134)

. . 15 Vim
Maximum voltage between any two connections Vmax 01V DCS
Storage temperature range Tstg -25to +70 °C
CHARACTERISTICS
See family characteristics, direct drive

TYPE FAMILY CHARACTERISTICS

LTD201R-11 TRO
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Liquid crystal display

LTD202

DEVICE DESCRIPTION

The LTD202R;F is a 2-digit, 7-segment LCD. It is
intended for application in small counters and

indicator panels.

QUICK REFERENCE DATA

Viewing area dimensions

23.5X 18.4 mm

Overall glass dimensions

27.9 X 30.4 mm

Thickness 2.7 £+ 0.4 mm
Digit height 12.7 mm
Preferred viewing direction 6 o’clock
Driving method direct drive
DISPLAY MODE Operating voltage Vop 3to6V
Scale I:1
[ ]
7222298
Fig.1  Universal display.
TYPE DEPENDENT DATA
TYPE ILLUMINATION CONNECTION AMBIENT OPERATING QUALITY
MODE METHOD TEMPERATURE RANGE GRADE
LTD202R-12 | reflective with fixed pin —10 to 60°C commercial
LTD202R-22 | reflective with fixed pin —25to 80°C extended
LTD202F-22 | transflective with fixed pin —25to 80°C extended
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Liquid crystal display LTD202

MECHANICAL DATA

Dimensions in mm

Connect all unused segments to common.

27.9
- |<2.54
3.04 > lv{~ 1.04——1 - 6.3 |«
18 10 |
[ - '—»I 6.8 l<—-
T | .-‘ | _T L
1 2
30.4 18.4 ‘ 1 12.7 33 228
l ] ufamy | n
Gl .
| |
5\ bl
1 9
10 —! 27> =
23.5 7222121

Preferred drivers: PCF8577, PCF2112
Fig.2  Display dimensions.

PIN DESCRIPTION
PIN NO. SEGMENT PIN NO. SEGMENT
1 comm 10 bl
2 p2 11 al
3 e2 12 f1
4 d2 13 gl
S c2 14 b2
6 pl 15 a2
7 el 16 f2
8 d1 17 g2
9 cl 18 nc

RATINGS

Limiting ratings in accordance with Absoiute Maximum System (IEC 134)

i § 15 Vims
Maximum voltage between any two connections Vmax 0.1 VDC
Storage temperature range

LTD202R-12 T —25t0 +70 °C
LTD202R-22, LTD202F-22 stg —40 to +90 °C
CHARACTERISTICS
See family characteristics, direct drive
TYPE FAMILY CHARACTERISTICS

LTD202R-12 TRO
LTD202R-22 TR2
LTD202F-22 TF2
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Liquid crystal display

LTD203

DEVICE DESCRIPTION

The LTD203R;F is a 4-digit, 7-segment multi-function
LCD. Typical applications include counters, multi-

meters and 24 hr. clocks.

QUICK REFERENCE DATA
Viewing area dimensions 340X 11.2 mm
Overall glass dimensions 38.0 X 20.3 mm
Thickness 2.2+0.4 mm
Digit height 8.0 mm
Preferred viewing direction 6 o’clock

Driving method

direct drive

DISPLAY MODE Operating voltage Vop 3to6V
Scale 1:1
A w - -, w
B '-'l '-’: '-.- '-
7222299
Fig.1  Universal display.
TYPE DEPENDENT DATA
TYPE ILLUMINATION CONNECTION AMBIENT OPERATING QUALITY
MODE METHOD TEMPERATURE RANGE GRADE
LTD203R-11 | reflective for conductive rubber —10t0 60°C commercial
LTD203R-21 | reflective for conductive rubber —25t0 80°C extended
LTD202F-21 transflective for conductive rubber —25t080°C extended
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Liquid crystal display LTD203

MECHANICAL DATA

Dimensions in mm

Connect all unused segments to common,

38

T i
203 11.2 |v LY 0 0= ( ' || 8 152
{ QB<£- :‘.- :.-.l, " | 1

‘ll'n —Pa_ }
V-5

34 | 7222122

Preferred drivers: PCF2112, PCF8576

Fig.2  Display dimensions.

PIN DESCRIPTION
PIN NO. SEGMENT PIN NO. SEGMENT
1 comm 20 b4
2 B 21 a4
3 el 22 f4
4 d1 23 g3
N cl 24 b3
6 pl 25 a3
7 e2 26 f3
8 d2 27 p3
9 c2 28 g2
10 p2 29 b2
11 e3 30 a2
12 d3 31 f2
13 c3 32 gl
14 pé 33 bl
15 e4 34 al
16 d4 35 f1
17 c4 36 y
18 g4 37 z
19 nc 38 X1
RATINGS
Limiting ratings in accordance with Absolute Maximum System (IEC 134)

: . 15 Vrms
Maximum voltage between any two connections Vmax 0.1 VDC
Storage temperature range

LTD203R-11 T —25to+70 °C
LTD203R-21, LTD203F-21 stg —40to +90 °C
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Liquid crystal display LTD203

CHARACTERISTICS
See family characteristics, direct drive
TYPE FAMILY CHARACTERISTICS

LTD203R-11 TRO
LTD203R-21 TR2
LTD203F-21 TF2
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Liquid crystal display LTD211

DEVICE DESCRIPTION QUICK REFERENCE DATA
The LTD211R;F is an 8-digit, 7-segment multi- Viewing area dimensions 340X 11.2 mm
function display. Typica.l applic‘atipns include Overall glass dimensions 38.0 X 20.3 mm
cordless telephones and industrial instruments.
Thickness 2.2+0.4 mm
Digit height 6.0 mm
Preferred viewing direction 6 o’clock
Driving method MUX 1:2
DISPLAY MODE Operating voltage Vop 28V
Scale 1:1
-_— -——
g8888888
7222300
Fig.1  Telecom display.
TYPE DEPENDENT DATA
TYPE ILLUMINATION CONNECTION AMBIENT OPERATING QUALITY
MODE METHOD TEMPERATURE RANGE GRADE
LTD211R-11 | reflective for conductive rubber —10t0 60°C commercial
LTD211F-11 transflective for conductive rubber —10 to 60°C commercial
LTD211R-21 | reflective for conductive rubber —25t0 80°C extended
LTD211F-21 transflective for conductive rubber —25 to 80°C extended
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Liquid crystal display LTD211

MECHANICAL DATA

Dimensions in mm

Unused segments to be controlled “off™.

3s
-+ [=1.905
38—' T 0905‘1"-20 22> |-
il _______
] F= o=l v R
20.3 11.2 !888 8888| 6 152 E 20.3
J U B :'ZAL ATt | b
! 19
3,2-] L-»] L4_°5 0.85 0.85
34 7222123

Fig.2  Display dimensions.

MULTIPLEX DUTY FACTOR 1:2

PIN NO. COMMON 1 COMMON 2 PIN NO. COMMON 1 COMMON 2
1 comm 2 20 b8 P8
2 gl el 21 a8 f8
3 cl d1 22 P10
4 g2 e2 23 b7 P7
S c2 d2 24 a7 £7
6 g3 e3 25 b6 P6
7 c3 d3 26 a6 f6
8 g4 e4 27 b5 P5
9 c4 d4 28 a5 s

10 g5 es 29 b4 P4

11 c5 ds 30 a4 f4

12 g6 e6 31 b3 P3

13 c6 dé 32 a3 3

14 g7 e7 33 b2 P2

15 c7 a7 34 a2 £2

16 g8 e8 35 P9

17 c8 ds 36 bl P1

18 comm 2 37 al f1

19 comm 1 38 comm 1

Preferred drivers: PCF2111, PCF8576, PCIF8577

RATINGS
Limiting ratings in accordance with Absolute Maximum System (IEC 134)

. . 1S Vrms
Maximum voltage between any two connections Vinax 0.1 VDC
Storage temperature range

LTD211R-11, LTD211F-11 T —25to+70 °C
LTD211R-21, LTD211F-21 stg —40 to +90 °C

100



Liquid crystal display LTD211

CHARACTERISTICS
See family characteristics, multiplex drive 1:2
TYPE FAMILY CHARACTERISTICS

LTD211R-11 TR1
LTD211F-11 TF1
LTD211R-21 TR2
LTD211F-21 TF2
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Liquid crystal display LTD221

DEVICE DESCRIPTION QUICK REFERENCE DATA

The LTD221R;F is a 3 Y4-digit, 7-segment multi-
function LCD. Typical applications include panel-
meters, multimeters.

Viewing area dimensions

46.7 X 18.4 mm

Overall glass dimensions

50.8 X 30.4 mm

Thickness 2.5 mm
Digit height 12.7 mm
Preferred viewing direction 6 o’clock
Driving method direct drive
i to6V
DISPLAY MODE Operating voltage Vop 3to
Scale 1:1
Ao 0 !
- - - ‘e
sf. L
BAT ‘l '-‘l anV § "an
7222301
Fig.1  Universal display.
TYPE DEPENDENT DATA
TYPE ILLUMINATION CONNECTION AMBIENT OPERATING QUALITY
MODE METHOD TEMPERATURE RANGE GRADE

LTD221R-11 | reflective for conductive rubber —10to 60°C commercial

LTD221R-12 | reflective with fixed pin —10 to 60°C commercial

LTD221R-22 | reflective with fixed pin —-25t0 80°C extended

LTD221F-12 | transflective with fixed pin —10 to 60°C commercial

LTD221F-22 | transflective with fixed pin —25t0 80°C extended
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Liquid crystal display LTD221

MECHANICAL DATA

Dimensions in mm

Connect all unused segments to common.

|

50.8 o
— |«-2.54
—»| -0.5 1.04 —» ->| 6.3 |- 27> =
40 L | 2 ]
e R -]
[ ~ A" WP NN cww H— i n
AZCL Ly
-
30.4 18.4 1 Y —— P4 | 12.7 33.1 | 228 H 30.4
1 l | !
7_-—“;_1_ 1\20 T - 1y
1.1 1.1
- 11.2 > -7 e FIXED PIN
46.8 7222124 CONDUCTIVE
RUBBER

Preferred drivers: PCI'2112, PCI'8577

Fig.2  Display dimensions.
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Liquid crystal display LTD221

PIN DESCRIPTION

PIN NO. SEGMENT PINNO. SEGMENT
1 comm 21 a3
2 v 22 3
3 X3 23 g3
4 24 b2
5 25 a2
6 26 2
7 27 g2
8 pl 28 p4
9 el 29 bl

10 d1 30 al

11 cl 31 f1

12 p2 32 gl

13 e2 33

14 d2 34

15 c2 35

16 p3 36

17 e3 37 X2

18 d3 38 X1

19 c3 39 Z

20 b3 40 BAT

RATINGS
Limiting ratings in accordance with Absolute Maximum System (IEC 134)

. N . 15 Vrms
Maximum voltage between any two connections Vmax 0.1 VDC
Storage temperature range

LTD221R-12,LTD221F-12, LTD221R-11 T -25to+70 °C

LTD221R-22, LTD221F-22 stg —40 to +90 °C

CHARACTERISTICS
See family characteristics, direct drive
TYPE FAMILY CHARACTERISTICS

LTD221R-11 TRO
LTD221R-12 TRO
LTD221R-22 TR2
LTD221F-12 TFO
LTD221F-22 TI2
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Liquid crystal display LTD222

DEVICE DESCRIPTION QUICK REFERENCE DATA
The LTD222R: F is a 3 ¥;-digit, 7-segment multi- Viewing area dimensions 46.7 X 18.4 mm
function LCI_). Typical applications include panel- Overall glass dimensions 50.7 X 30.4 mm
meters, multimeters.
Thickness 2.7 £+ 0.4 mm
Digit height 12.7 mm
Preferred viewing direction 6 o’clock
Driving method direct drive
DISPLAY MODE Operating voltage VOp 3to6V
Scale 1:1
rm '_l“i I\ /SN /Y A!A]
[ ]
£ 00 o
[ ] -’. -'. ,-‘
7222302
Fig.1  Multimeter display.
TYPE DEPENDENT DATA
TYPE ILLUMINATION CONNECTION AMBIENT OPERATING QUALITY
MODE METHOD TEMPERATURE RANGE GRADE
LTD222R-11 | reflective for conductive rubber —10t0 60°C commercial
LTD222R-12 | reflective with fixed pins -10t0 60°C commercial
LTD222F-12 | transflective with fixed pin —10to 60°C commercial
LTD222R-21 | reflective for conductive rubber —25t0 80°C extended
LTD222F-21 transflective for conductive rubber —25to 80°C extended
LTD222R-22 | reflective with fixed pin —251t0 80°C extended
LTD222F-22 | transflective with fixed pin —25 to 80°C extended
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Liquid crystal display LTD222

MECHANICAL DATA

Dimensions in mm

Connect all unused segments to common.

50.7
-
-1 6.3 |« 27> =
40 |
w-
| |
30.4 18.4 12.7 331 ! 228 |i| 304
-

11 11
FIXED PIN
7222125 CONDUCTIVE

RUBBER

Preferred drivers: PCIF2112, PCF8577

Fig.2  Display dimensions.
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Liquid crystal display LTD222

PIN DESCRIPTION
PIN NO. SEGMENT PIN NO. SEGMENT
1 comm 21 a3
2 y 22 f3
3 k 23 g3
4 24 b2
5 25 a2
6 26 f2
7 27 g2
8 pl 28 p4
9 el 29 bl
10 dl 30 al
11 cl 31 f1
12 P2 32 gl
13 e2 33
14 d2 34
15 c2 35
16 p3 36
17 e3 37
18 d3 38 LOBAT
19 c3 39 X
20 b3 40 comm
RATINGS
Limiting ratings in accordance with Absolute Maximum System (IEC 134)

. . 15V
Maximum voltage between any two connections Vmax 01V rl;ncs
Storage temperature range

LTD222R-11, LTD222R-12, LTD222F-12 T —25to+70 °C
LTD222R-21,LTD222F-21, LTD222R-22, LTD222F-22 stg —-40to +90 °C
CHARACTERISTICS
See family characteristics, direct drive
TYPE FAMILY CHARACTERISTICS

LTD222R-11 TRO
LTD222R-12 TRO
LTD222F-12 TFO
LTD222R-21 TR2
LTD222F-21 TF2
LTD222R-22 TR2
LTD222F-22 TF2
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Liquid crystal display LTD224

DEVICE DESCRIPTION QUICK REFERENCE DATA
The LTD224R-11 is a 3 Y-digit, 7-segment multi- Viewing area dimensions 45.8 X 17.8 mm
fupctlon LCD w1th'vanous‘ additional indicators. It Overall glass dimensions 50.8 X 30.4 mm
is intended for use in multimeters and panelmeters.
Thickness 2.7 £0.4 mm
Digit height 12.7 mm
Preferred viewing direction 6 o’clock
Driving method direct drive
DISPLAY MODE Operating voltage Vop 3to6V
Scale 1:1
BT N B N’ B e’ BRIV
oc§ 00 020 )
AC VaVemVn V¥ a V¥ MKQ
7222303
Fig.1 Multimeter display.
TYPE DEPENDENT DATA
TYPE ILLUMINATION CONNECTION AMBIENT OPERATING QUALITY
MODE METHOD TEMPERATURE RANGE GRADE
LTD224R-11 | reflective for conductive rubber —10to 60°C commercial
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Liquid crystal display LTD224

MECHANICAL DATA

Dimensions in mm
Connect all unused segments to common.
50.8
2.54
- 1 | 6.6 |~ 104~ - e
38 HT / / 20 27
\_HU____# 1 _i
1 T2 o
T A \__/ \__/ mv ) ? l .
|nc :
30.4 17.8 -’ & )_m\A' 127 228 |i] 30.4
1
| 'AC" '.Lpg'-' Ke! | | \ I
B ?WT I R [ =
! I PO L 19 11 | 11
45.8 7222126
Preferred drivers: PCF8576, PCF2111 (x2)
Kio ? Dicenlav dimenciong
ig.2  Display dimensions
PIN DESCRIPTION
PIN NO. SEGMENT PIN NO. SEGMENT
1 AC 20 v
2 Y 21 m2
3 X1 22 ml
4 pl 23 M
5 el 24 b3
6 dl 25 a3
7 cl 26 3
8 p2 27 g3
9 e2 28 b2
10 d2 29 a2
11 c2 30 2
12 p3 31 g2
13 e3 32 bl
14 d3 33 al
15 c3 34 f1
16 M 35 gl
17 K 36 BT
18 Q 37 DC
19 A 38 comm
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Liquid crystal display LTD224

RATINGS
Limiting ratings in accordance with Absolute Maximum System (IEC 134)

. . 15 Vrms
Maximum voltage between any two connections Vmax 0.1 VDC
Storage temperature range Tstg —25t0+70 °C
CHARACTERISTICS
See family characteristics, direct drive

TYPE FAMILY CHARACTERISTICS

LTD224R-11 TRO
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Liquid crystal display LTD225

DEVICE DESCRIPTION QUICK REFERENCE DATA

The LTD225R-11 is a 3 ¥%-digit, 7-segment multi- Viewing area dimensions 45.8X 17.8 mm

function LCD. Typical applications include panel- : -

meters, multimeters. Overall glass dimensions 50.8 X 30.4 mm
Thickness 2.7+ 0.4 mm
Digit height 12.7 mm
Preferred viewing direction 6 o’clock
Driving method direct drive

DISPLAY MODE Operating voltage Vop 3to6V

Scale 1:1
BT ‘ " - ." ."
— - e .
i H
N VamV B "amV I "an
7222304
Fig.1  Multimeter display.
TYPE DEPENDENT DATA
TYPE ILLUMINATION CONNECTION AMBIENT OPERATING QUALITY
MODE METHOD TEMPERATURE RANGE GRADE
LTD225R-11 | reflective for conductive rubber —10t0 60°C commercial
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Liquid crystal display

LTD225

MECHANICAL DATA
Dimensions in mm
Connect all unused segments to common.
50.8
<« 1.65
—-||<-0.84 0.2 0.84 »| = 2.7+ |-
30| || 1
|| 1
[ O I - )
T .rBT 'x‘ ." .-‘ ." T ’ u
x [ ]
30.4 17.8 !v-_ix o = = ‘ 127 228 |!]| 304
sd, L
1 ' ‘l -’l any i "amV | l HT
____ P __P2) _ P3 _
- —— = ——— —— — + 1
loan oo L
45.8 7222127
Preferred driver: PCF8577
Fig.2  Display dimensions.
PIN DESCRIPTION
PIN NO. SEGMENT PIN NO. SEGMENT
1 d3 16 P4
2 c3 17 P2
3 b3 18 dl
4 a3 19 cl
S f3 20 bl
6 g3 21 al
7 e3 22 f1
8 P3 23 gl
9 d2 24 el
10 c2 25 pl
11 b2 26 x1
12 a2 27 y
13 2 28 X
14 g2 29 BT
15 e2 30 comm
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Liquid crystal display LTD225

1

RATINGS
Limiting ratings in accordance with Absolute Maximum System (IEC 134)

. . . 15V
Maximum voltage between any two connections Vmax 01V r];ncs
Storage temperature range Tstg -25t0+70 °C
CHARACTERISTICS
See family characteristics, direct drive

TYPE FAMILY CHARACTERISTICS

LTD225R-11 TRO
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Liquid crystal display

LTD226

DEVICE DESCRIPTION

The LTD226R;F is a 4-digit, 7-segment multi-function
LCD. Typical applications include 24 hr. clocks and

industrial equipment.

DISPLAY MODE

QUICK REFERENCE DATA
Viewing area dimensions 46.7 X 18.4 mm
Overall glass dimensions 50.7 X 30.4 mm
Thickness 2.7 + 0.4 mm
Digit height 12.7 mm
Preferred viewing direction 6 o’clock

Driving method

direct drive

Operating voltage Vop 3to6V
Scale 1:1
\__/ N \_/ \__/
0.0
4ERY § "4V & "AmY § 4R
7222305
Fig.1  Universal display.
TYPE DEPENDENT DATA
TYPE ILLUMINATION CONNECTION AMBIENT OPERATING QUALITY
MODE METHOD TEMPERATURE RANGE GRADE

LTD226R-11 | reflective for conductive rubber —10 to 60°C commercial
LTD226R-12 | reflective with fixed pins —10 to 60°C commercial
LTD226F-12 | transflective with fixed pins —10t0 60°C commercial
LTD226R-21 | reflective for conductive rubber —25t0 80°C extended
LTD226F-21 transflective for conductive rubber —25to0 80°C extended
LTD226R-22 | reflective with fixed pin —25to 80°C extended
LTD226F-22 | transflective with fixed pin —25to 80°C extended
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Liquid crystal display LTD226
MECHANICAL DATA
Dimensions in mm
Connect all unused segments to common.
50.7
- 1<«2.54
i 0.5 1.04 > = +1 6.3 |- 2.7 > |-
40 17 | 21 H
x1 1 2 3 a4 ]
I(_A PAgNN, AW jl—*—T I i
[
30.4 18.4 | P4 | 12.7 331 ! 22.8 ||| 304
! ’-'- L : ..L ! l |
____Ppi| P2 :51(_—_]{_/ ' j Ml
' § ____J_‘
1 20 11 11
<10.4> /68 FIXED PIN
46.7 7222128 CONDUCTIVE
RUBBER
Preferred drivers: PCF2112 (x2), PCF8577
Fig.2  Display dimensions.
PIN DESCRIPTION
PIN NO. SEGMENT PIN NO. SEGMENT
1 comm 21 a4
2 22 f4
3 23 g4
4 24 b3
5 el 25 a3
6 di 26 13
7 cl 27 g3
8 pl 28 p4
9 e2 29 b2
10 d2 30 a2
11 c2 31 f2
12 p2 32 g2
13 e3 33
14 d3 34 bl
15 c3 35 al
16 p3 36 f1
17 e4 37 gl
18 d4 38 X1
19 c4 39
20 b4 40 comm
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Liquid crystal display LTD226

RATINGS
Limiting ratings in accordance with Absolute Maximum System (IEC 134)

. . 15 Vrms
Maximum voltage between any two connections Vmax 0.1 VDC
Storage temperature range

LTD226R-11, LTD226R-12, LTD226F-12 —-25to+70 °C

LTD226R-21, LTD226F-21, LTD226R-22, LTD226F-22 Tste —40 to +90 °C

CHARACTERISTICS
See family characteristics, direct drive

TYPE FAMILY CHARACTERISTICS

LTD226R-11 TRO
LTD226R-12 TRO
LTD226F-12 TFO
LTD226R-21 TR2
LTD226F-21 TF2
LTD226R-22 TR2
LTD226F-22 TF2
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Liquid crystal display

LTD227

|
DEVICE DESCRIPTION

The LTD227R;F is a 4 ¥;-digit, 7-segment multi-
function LCD. Typical applications include panel-

QUICK REFERENCE DATA

Viewing area dimensions

46.8 x 18.8 mm

. Overall glass dimensions 50.8 X 30.4 mm
met~rs, multimeters.
Thickness 2.7 £ 0.4 mm
Digit height 10.0 mm
Preferred viewing direction 6 o’clock
Driving method direct drive
DISPLAY MODE Operating voltage Vop 3to6V
Scale 1:1
-, W, W
ot I Y Y O )
S W E o o
2 "V 1 Y 1 " 1 V!
7222306
Fig.1  Multimeter display.
TYPE DEPENDENT DATA
TYPE ILLUMINATION CONNECTION AMBIENT OPERATING QUALITY
MODE METHOD TEMPERATURE RANGE GRADE
LTD227R-12 reflective with fixed pins —10t0 60°C commercial
LTD227R-22 reflective with fixed pins —25t0 80°C extended
LTD227F-22 transflective with fixed pins —25 to 80°C extended
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Liquid crystal display

LTD227

MECHANICAL DATA
Dimensions in mm
Connect all unused segments to common,
50.8
- =254
—{|<+0.5 1.04 > |« -1 6.3 |~
40 7| 21 |
SR By By R
ol o oy oy o t
vt i
30.4 18.8 |v+zZ ' :.‘:L‘:L‘ ..‘ [ 10 331 'l 228
| ’n -‘n ’-’l -'l =y | &
| P PZL 3 pal ] n
1
1 E ] :.L\zo —
-+ 8.82 '« /5 5/« 27> |-
46.8 7222129
Preferred driver: PCF8577
Fig.2  Display dimensions.
PIN DESCRIPTION
PIN NO. SEGMENT PIN NO. SEGMENT
1 comm 21 a4
2 y 22 f4
3 X1 23 g4
4 pl 24 b3
5 el 25 a3
6 di 26 3
7 cl 27 g3
8 p2 28 P6
9 e2 29 b2
10 d2 30 a2
11 c2 31 f2
12 p3 32 g2
13 e3 33 P5
14 d3 34 bl
15 c3 35 al
ig pi 36 f1
e 37 gl
18 d4 38 LOBAT
19 c4 39 A
20 b4 40 nc
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Liquid crystal display

RATINGS

Limiting ratings in accordance with Absolute Maximum System (IEC 134)

Maximum voltage between any two connections

Storage temperature

LTD227R-12

LTD227R-22,LTD227F-22
CHARACTERISTICS
See family characteristics, direct drive

TYPE FAMILY CHARACTERISTICS

LTD227R-12 TRO

LTD227R-22 TR2

LTD227F-22 TF2
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Liquid crystal display LTD228

DEVICE DESCRIPTION QUICK REFERENCE DATA
The LTD228R-12 is a 5-digit, 7-segment multi-function Viewing area dimensions 45.8 X 17.8 mm
LCD. Typical applications include counters, instruments. Overall glass dimensions 50.8 X 30.4 mm
Thickness 2.7+ 0.4 mm
Digit height 10.0 mm
Preferred viewing direction 6 o’clock
Driving method direct drive
DISPLAY MODE Operating voltage VOp 3to6V
Scale 1:1
W, W) W) AW, AW
O
.-’l -’l .'l '-’l -’
7222307
Fig.1 Universal LCD.
TYPE DEPENDENT DATA
TYPE ILLUMINATION CONNECTION AMBIENT OPERATING QUALITY
MODE METHOD TEMPERATURE RANGE GRADE
LTD228R-12 reflective with fixed pins —10 to 60°C commercial
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Liquid crystal display LTD228

MECHANICAL DATA

Dimensions in mm

Connect all unused segments to common.

50.8

|
’
o
»

g F

40 . 1.04 ->H<- 21 *‘ 6.3 |«

30.4 17.8

____f
10 33.1
|

L_'__.I___.. -__..l__'__l
N
N
@

27+ |-

7222130

Preferred drivers: PCF8576, PCF2112 (x2)

Fig.2  Display dimensions.

PIN DESCRIPTION
PIN NO. SEGMENT PIN NO. SEGMENT
1 comm 21 as
2 gl 22 f5
3 el 23 gs
4 d1 24 b4
5 cl 25 a4
6 e2 26 f4
7 d2 27 g4
8 c2 28 b3
9 e3 29 a3
10 d3 30 f3
11 c3 31 g3
12 p3 32 p2
13 e4 33 b2
14 d4 34 a2
15 c4 35 f2
16 p4 36 g2
17 es 37 pl
18 ds 38 bl
19 c5 39 al
20 b5 40 f1
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Liquid crystal display LTD228

RATINGS

Limiting ratings in accordance with Absolute Maximum System (IEC 134)

. . 15 Vrms
Maximum voltage between any two connections Vmax 0.1 VDC
Storage temperature range Tstg —25to +70 °C
CHARACTERISTICS
See family characteristics, direct drive

TYPE FAMILY CHARACTERISTICS

LTD228R-12 TRO
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Liquid crystal display LTD229

DEVICE DESCRIPTION QUICK REFERENCE DATA