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DATA HANDBOOK SYSTEM 

Our Data Handbook System comprises more than 60 books with specifications on electronic compo­
nents, subassemblies and materials. It is made up of four series of handbooks: 

ELECTRON TUBES BLUE 

SEM !CONDUCTORS RED 

INTEGRATED CIRCUITS PURPLE 

COMPONENTS AND MATERIALS GREEN 

The contents of each series are listed on the following pages. 

The data handbooks contain all pertinent data available at the time of publication, and each is revised 
and reissued periodically. 

When ratings or specifications differ from those published in the preceding edition they are indicated 
with arrows in the page margin. Where application information is given it is advisory and does not 
form part of the product specification. 

Condensed data on the preferred products of Philips Electronic Components and Materials Division is 
given in our Preferred Type Range catalogue (issued annually). 

Information on current Data Handbooks and on how to obtain a subscription for future issues is 
available from any of the Organizations listed on the back cover. 
Product specialists are at your service and enquiries will be answered promptly. 
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ELECTRON TUBES (BLUE SERIES) 

The blue series of data handbooks comprises: 

T1 Tubes for r.f. heating 

T2a Transmitting tubes for communications, glass types 

T2b Transmitting tubes for communications, ceramic types 

T3 Klystrons 

T4 Magnetrons for microwave heating 

T5 Cathode-ray tubes 
Instrument tubes, monitor and display tubes, C.R. tubes for special applications 

T6 Geiger-MUiier tubes 

TS Colour display systems 
Colour TV picture tubes, colour data graphic display tube assemblies, deflection units 

T9 Photo and electron multipliers 

T10 Plumbicon camera tubes and accessories 

T11 Microwave semiconductors and components 

T12 Vidicon and Newvicon camera tubes 

T13 Image intensifiers and infrared detectors 

T15 Dry reed switches 

T16 Monochrome tubes and deflection units 
Black and white TV picture tubes, monochrome data graphic display tubes, deflection units 
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l __ 
SEMICONDUCTORS (RED SERIES) 

The red series of data handbooks comprises: 

S1 Diodes 
Small-signal silicon diodes, voltage regulator diodes(< 1,5 W), voltage reference diodes, 
tuner diodes, rectifier diodes 

S2a Power diodes 

S2b Thyristors and triacs 

S3 Small-signal transistors 

S4a Low-frequency power transistors and hybrid modules 

S4b High-voltage and switching power transistors 

S5 Field-effect transistors 

S6 R.F. power transistors and modules 

S7 Surface mounted semiconductors 

S8a Light-emitting diodes 

S8b Devices for optoelectronics 
Optocouplers, photosensitive diodes and transistors, infrared light-emitting diodes and 
infrared sensitive devices, laser and fibre-optic components 

S9 Power MOS transistors 

S10 Wideband transistors and wideband hybrid IC modules 

S11 Microwave transistors 

S12 Surface acoustic wave devices 

S13 Semiconductor sensors 

*S14 Liquid Crystal Displays 

*To be issued shortly. 
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INTEGRATED CIRCUITS (PURPLE SERIES) 

The NEW SERIES of handbooks is now completed. With effect from the publication date of this 
handbook the "N" in the handbook code number will be deleted. 
Handbooks to be replaced during 1986 are shown below. 

The purple series of handbooks comprises: 

IC01 Radio, audio and assodated systems new issue 1986 
Bipolar, MOS IC01N 1985 

IC02a/b Video and associated systems new issue 1986 
Bipolar, MOS IC02Na/b 1985 

IC03 Integrated circuits for telephony new issue 1986 
Bipolar, MOS IC03N 1985 

IC04 HE4000B logic family new issue 1986 
CMOS IC4 1983 

IC05N HE4000B logic family - uncased ICs published 1984 
CMOS 

IC06N High-speed CMOS; PC74HC/HCT/HCU published 1986 
Logic family 

ICOS ECL 10K and 100K logic families New issue 1986 
IC08N 1984 

IC09N TTL logic series pub I ished 1986 

IC10 Memories new issue 1986 
MOS, TTL, ECL IC7 1982 

IC11N Linear LSI published 1985 

Supplement Linear LSI published 1986 
to IC11N 

IC12 12C-bus compatible ICs not yet issued 

IC13 Semi-custom new issue 1986 
Programmable Logic Devices (PLO) IC13N 1985 

IC14 Microcontrollers and peripherals published 1986 
Bipolar, MOS 

IC15 FAST TTL logic series new issue 1986 
IC15N 1985 

IC16 CMOS integrated circuits for clocks and watches first issue 1986 

IC17 Integrated Services Digital Networks (ISDN) not yet issued 

IC18 Microprocessors and peripherals new issue 1986 
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COMPONENTS AND MATERIALS (GREEN SERIES) 

The green series of data handbooks comprises: 

C2 Television tuners, coaxial aerial input assemblies, surface acoustic wave filters 

C3 Loudspeakers 

C4 Ferroxcube potcores, square cores and cross cores 

C5 Ferroxcube for power, audio/video and accelerators 

C6 Synchronous motors and gearboxes 

C7 Variable capacitors 

CS Variable mains transformers 

C9 Piezoelectric quartz devices 

C11 Varistors, thermistors and sensors 

C 12 Potentiometers, encoders and switches 

C13 Fixed resistors 

C14 Electrolytic and solid capacitors 

C15 Ceramic capacitors 

C16 Permanent magnet materials 

C17 Stepping motors and associated electronics 

C18 Direct current motors 

C19 Piezoelectric ceramics 

C20 Wire-wound components for TVs and monitors 

C22 Film capacitors 
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PREFACE 

This data handbook is a guide to the use of liquid crystal 
displays. LCDs are versatile displays with a large number of 
superior features. These include low power consumption, 
high legibility (even in bright sunlight), thin outline and 
flexi"bility in pattern design. The principles of LCD are 
outlined in the chapter "User guide" and standard LCD data 
is contained in the chapter "LCD cell data". 
As LCDs are commonly custom designed the handbook 
contains a custom design guide and brief driver data. 
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l mo~ 
DIMENSIONS (mm) 

TYPE NO. DESCRIPTION DRIVE* PAGE 
length height 

LTAI4I-COI/CI2 5x7 dot matrix DD 50,8 80,0 49 

LTDIOI-EOI 3\.2-digit clock DD 50,8 22,9 SI 

LTDI32-EOI 3\.2-digit + analog clock 1:2 54,8 46,8 53 

LTD20I-EOI 4-digit DD 23,9 I4,0 57 

LTD202-COI/CI2 2-digit DD 27,9 30,4 59 

LTD203-EOI/EI2 4-digit DD 38,0 20,3 6I 

LTD211-EOI/EI2 8-digit I:2 38,0 20,3 63 

LTD22I·COI/CI2 3\.2-digit DD 50,8 30,4 67 

LTD22I-EOI 3\.2-digit DD 50,8 30,4 67 

LTD222-COI/Cl2 3\.2-digit multimeter DD 50,8 30,4 69 

LTD222-EOI/EI2 3\.2-digit multimeter DD 50,8 30,4 69 

LTD224-EOI 3\.2-digit multimeter DD 50,8 30,4 7I 

LTD225-EOI 3\.2-digit multimeter DD 50,8 30,4 73 

LTD226-COI/CI2 4-digit DD 50,8 30,4 75 

LTD226-EOI/EI2 4-digit DD 50,8 30,4 75 

LTD227-COI/CI2 4\.2-digit multimeter DD 50,8 30,4 77 

LTD228-COI 5-digit DD 50,8 30,4 79 

LTD229-COI/CI2 6-digit DD 69,8 30,4 8I 

LTD23I-EOI 3\.2-digit multimeter I:3 50,8 30,4 83 

LTD232-E01 4\.2-digit multimeter I:3 50,8 30,4 87 
LTD233-EOI I6-digit I:2 69,8 20,3 9I 
LTD234-EII I6-digit I:4 69,8 20,3 95 

LTD24I-COI/CI2 3\.2-digit multimeter DD 69,8 38,0 99 
LTD242-COI/CI2 4-digit DD 69,8 38,0 lOI 
LTD26I-COI/CI2 I-digit DD 76,2 lOI,6 I03 
LTD262-COI/CI2 8-digit DD 93,8 30,8 105 
LTD263-COI and Cll 6-digit DD 93,8 30,S I07 
LTD264-CI I and CI2 5-digit till display DD 114,0 26,0 I09 

LTD32I-COI bargraph DD 69,8 30,4 I 11 

LTD3SI-EOI bargraph I:2 114,0 26,0 113 

LTG20I-NOI graph. 240 x 64 dot mod. I:64 I80,0 75,0 117 

LTG40I-NOI graph. 640 x 200 dot mod I:lOO 256,0 I25,0 I25 

LTM233-N01 I 6-digit module 1:2 92,S 25,0 133 

LTNlll-NOl 16-char. S x 7 dot 1-line mod. 1 :16 80,0 36,0 137 
LTN211-NOI I6-char. S x 7 dot 2-Jine mod. I :16 84,0 44,0 147 

LTN24I-N01 40-char. S x 7 dot I-line mod. 1 :16 182,0 33,S 157 

* DD: direct drive 
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USER GUIDE 

MAIN FEATURES OF LCD 

LCDs are passive displays and are flexible-in both pattern, 
size and design (from standard 7-segment displays to full 
dot graphic displays). 
LCDs are very legible and unlike active displays, do not 
suffer from washout even under very bright lighting 
conditions. 
They are thin, consume little power and are CMOS 
compatible making them ideal for portable applications. 

TYPICAL APPLICATIONS 

Although initially used almost exclusively in consumer 
products, such as watch and clock displays, the application 
areas have expanded enormously. Those application areas 
which are becoming of increasing importance are computers, 
automotive, telephony and test and measuring equipment. 

PRINCIPLES OF LCD 

Liquid crystal 

Liquid crystal is an organic material which is in a 
mesaphysical phase between an isotropic liquid state and 
a crystalline solid state. The molecules are free to move but 
are grouped together in an orderly manner. 
The liquid crystal generally used for display purposes is 
nematically structured as the cigar shaped molecules are 
aligned and their optical properties can be influenced by 
electric fields (see Fig. 1 ). 

polarizer 
(P~direction 

Twisted nematic displays (TN) 

In an LCD the fluid occupies a space of a few microns 
between two parallel glass plates. The inner surfaces of the 
plates have transparent conductive coatings (electrodes) 
that define the symbols, characters or other pattern to be 
displayed. The surface of the glass in contact with the fluid 
is treated to induce the crystals to align in a direction 
parallel to the plate. 
In TN displays the direction of the molecules at one plate 
is at right angles to the direction of the molecules at the 
other plate, therefore the molecules of the fluid are twisted 
through a 90° helix. As the LCD's front and backplane 
polarizers are also at right angles the fluid helix rotates the 
plane of polarization through 90° which allows light to pass. 
Provided that no voltage is applied, the light will pass 
through the display following the helix of the fluid 
molecules. A suitable voltage between the two electrodes 
will cause the molecules of the fluid to align themselves 
parallel to the electric field, so they no longer rotate the 
plane of polarization. The emergent light beam will then 
be polarized at right angles to the direction of the output 
polarizer and will therefore be blocked. 
The pattern defined will appear dark on a bright 
background (positive contrast). The displays will give a 
negative contrast when the polarizers are applied parallel to 
each other. 

segment segment 
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emergent 
light 
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Fig. 1 Nematic phase 
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Fig. 2 Operating principles of TN-LCD 



VIEWING CHARACTERISTICS 

Viewing modes 

LCDs are produced in three main viewing modes. 

Reflective mode 

In reflective mode the LCD is backed by a diffuse reflector, 
such as brushed aluminium foil, that reflects ambient light 
through the display. This mode gives high contrast and is 
best used where ambient light is always available. Because 
no energy is needed for a light source in reflective mode 
LCDs, this mode is ideally suited to battery-powered 
applications. 

Transmissive mode 

In transmissive mode the display is lit from behind using 
artificial light sources. This mode is often used with negative 
displays (light segments on a dark background) and colour 
filters. 

Transjlective mode 

Transflective mode is a mixture of reflective and 
transmissive modes and is used where the display is to be 
viewed under all lighting conditions. The transflector, a 
partially transmissive reflector, reflects ambient light as 
well as diffusing back lighting for night use. 
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Fig. 3 Viewing modes ''""' 

Contrast and brightness 

LCDs do not generate their own light but modify incident 
light by controlled absorption and reflection. The 
brightness of an LCD is expressed as the luminance of 
reflected or transmitted light as a function of the luminance 
of incident light (measured on a MgO surface for reflective 
displays). 
The legibility of an LCD depends largely on the contrast 
ratio (CNR = BJ/Ba where BJ is the brightness of the light 
parts of the display and Ba is the brightness of the dark 
parts of the display). For TN displays the maximum 
contrast ratio is typically between 5 and 50. The limit of 
legibility in good light is a ratio of about 2 and in bad light 
it is a ratio of about 3 (for comparison the contrast ratio of 
a newspaper is about 7). 

The ratio of the actual contrast of the display to the 
maximum contrast obtainable from the display under given 
conditions is called relative contrast (CNRreJ); it is usually 
expressed as a percentage. 
Brightness and contrast both depend on the type of 
polarizers used. 

relative 
contrast 

(%1 

101--~~+-~-i--H~1----t--~~-t-~~-+~~--t 
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applied voltage ( V r.m.s. J 

Fig. 4 Relative contrast as a fimction of applied voltage 
and viewing angle 

ELECTRO-OPTICAL CHARACTERISTICS 

Voltage and contrast 

The contrast of a TN display depends on the applied voltage 
and the viewing angle. The voltage at which contrast first 
appears is known as the threshold voltage (Vth). As voltage 
increases, the relative contrast also increases. The voltage at 
which CNRrel = 90% is called the saturation voltage (V sat). 
Both Vth and V sat vary considerably with viewing angle. 
Contrast also varies with viewing angle; the alteration is 
defined in graphical form as an isocontrast diagram (see 
Fig. 5). The isocontrast diagram shows contrast in relation 
to azimuth (<I>) and elevation (a) angles. The dark area of 
the diagram shows at which combined angles the optimum 
contrast is achieved. 

180° 

1Z96551 

2] QO 1 Z96556 

Fig. 5 Isocontrast diagram 



Colour and TN displays 

Colour can be introduced into TN displays in different 
ways: colour selective polarizers, coloured filters or 
coloured back lighting. Colour selective polarizers produce 
coloured segments on a bright background or bright 
segments on a coloured background. Coloured filters may 
either be of foil or printed on the display. Coloured filters 
work better with back lighting and are best used with 
transmissive, negative image LCDs (light segments on a dark 
background). Non-energized the segments appear dark like 
the background, but energized the segments become a 
window for the coloured light to pass through. 

The guest/host display ( GHD) 

In GHDs a dichroic dye is disolved in the liquid crystal and 
its molecules align themselves with the long axes of the 
liquid cyrstal molecules. Where the molecules are parallel to 
the display surface (typically the non-energized parts) a 
part of the incident light is absorbed and the display 

l USER GUIDE 

appears coloured. When the cell is energized the molecules 
are perpendicular to the glass surface, light passes through 
the display and is unaffected by the dye and so the 
segments appear clear. Generally GHDs have bright 
segments on a coloured background and are now available 
in several colours and black. 
GHDs are available in two main technologies: the 
"Heilmeier" type, with one polarizer for higher contrast. 
used specifically in transmissive mode, and the "White and 
Taylor" type, without polarizers for very bright segments 
in the reflective mode. 

The advantages of GHDs are: brighter displays, wider 
viewing angle and less parallax distortion. 
Present disadvantages are: lower contrast (but high 
legibility due to higher brightness), higher operating voltages 
and inferior multiplexability. Current development is aimed 
at overcoming these problems. 
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Fig. 6 Operation of a guest/host display 
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Typical isocontrast diagrams (TN displays) 
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Temperature dependence of voltage and contrast 

Contrast, saturation voltage and threshold voltage are 
temperature dependent with a negative coefficient; the 
threshold voltage falls as temperature rises. 
On and off response times are also temperature dependent. 
As a result of the increasing viscosity of the liquid crystal, 
the on and off response times increase as temperature 
decreases. 
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~ recommended voltage area 
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Fig. 7 Typical recommended voltage areas 
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Fig. 8 Azimuth (<P) and elevation (a) angle definitions 



Figure 7 shows the typical recommended voltage areas for 
multiplex ratios of 1 :2 and 1 :8; the larger the ratio the 
smaller the recommended voltage area. 

DRMNG METHODS 

Direct drive 

In a direct drive LCD there is a common electrode on one 
glass pane and a segment on the other (see Fig. 2). The 
common electrode is often called the backplane electrode 
although it can be carried by either the front or rear glass 
pane. Each display segment is connected directly to a 
corresponding terminal in the driving circuit. Figure 9 
illustrates a phase-switching arrangement commonly used in 
direct drive LCDs. A square wave is applied to the backplane 
electrode and to one input of each of the EXCLUSIVE-OR 
gates controlling the individual segments. The control 
voltage at the other input of each gate determines whether 
the gate output is in phase or in antiphase with the back­
plane voltage. If the control voltage is HIGH the gate output 
is in antiphase with the backplane voltage and the segment 
is on; if the control voltage is LOW the output is in phase 
with the backplane voltage and the segment is off. 
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Fig. 9 Phase-switching circuit for direct drive 
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To avoid electro-chemical reactions that shorten the life of 
an LCD, the drive voltage must be an alternating one whose 
effective amplitude is not much greater than the saturation 
voltage; the maximum permisstllle d.c. voltage component 
is 100 mV. Direct drive gives the greatest freedom with 
regard to drive voltage, operating temperature range and 
vieuwing angle. 

Multiplex drive 

Direct drive LCDs with a large number of segments and 
hence connections are difficult to mount and design. Both 
the number of connections and driving circuits can be 
reduced by multiplexing: connecting segments together in 
groups and addressing them sequentially via multiple 
backplane electrodes. The number of common electrodes or 
segments per group determines the multiplex ratio (see 
Fig. 10). When the number of segments is n and the 
multiplex ratio is M then the number of connections used, 

is ~ + M against n+ 1 for direct drive. 

Fig. 11 shows the drive voltage waveforms of a 1 :4 
multiplex drive LCD. The common electrodes are activated 
sequentially and the segment groups are switched on or off 
simultaneously in accordance with the characters to be 
displayed . 
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"" 
BP2/ --

Fig. 10 7-segment display with 1: 2 multiplexing 

December 1986 19 



U~GlliDE J 
The repetition frequency of the drive waveforms must be at 
least N.ff, where N is the reciprocal of the multiplex ratio 
and ff is the flicker onset frequency for direct drive (30 Hz). 
As 'liquid crystal responds to the r .m.s. value of the applied 
voltage, the off voltage of a multiplex LCD is not 0, as in 
direct drive, but a fraction of the on voltage. The ratio of 
the on to the off voltage (discrimination) depends on the 
multiplex ratio and the number of voltage levels involved 
(see Table 1). 
Multiplex operation is made possible because of the non­
linearity of the contrast/voltage characteristics of the LCD 
(see Fig. 4). 

To obtain optimum contrast and keep the off segments 
invisible during multiplex drive, the operating voltage has to 
be such that the off voltage is just below the threshold 
voltage. The on voltage and contrast are then a function of 
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the steepness of the CNRrel versus applied voltage curve 
(which depends on the liquid crystal) and the discrimination 
(which depends on the multiplex method). With too high a 
voltage the off segments become visible and with too low a 
voltage contrast is lacking (see Fig. 7). 

At low multiplex ratios satisfactory operation over a wide 
ambient temperature range can be obtained with a fixed 
value of Vop· To obtain a constant viewing cone 
throughout the same ambient temperature range at high 
multiplex ratios, V 0p has to be temperature compensated 
to allow for the negative temperature coefficient of the 
threshold voltage. Besides the effects multiplexing has on 
operating voltage and ambient temperature ranges it also 
narrows the viewing angle. The slope of the contrast/voltage 
curve and the narrowing of the viewing angle sets practical 
limits to the multiplex ratio. The highest ratio currently 

RESULTING VOLTAGES 
AT SEGMENTS 

V0 n (rmsJ = 0,577V0 p 

Voff(rmsJ • 0,333Vop 

D• ~ = 1,732Vop 

7291215 

off 

f • repetition frequency 

Fig. 11 Typical waveforms for a 1 :4 multiplex drive LCD 
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recommended is about 1 :4 for segment displays, 1: 16 for 
dot matrix character displays and 1 : 64 for dot matrix 
graphic displays. 

SUPERTWISTED BIREFRINGE EFFECT (SBE) 

SBE is a new LCD technology which is currently being 
introduced to the market. In SBE the liquid molecules are 
rotated by 270° compared to the 90° used in twisted 
nematic displays. 
SBE allows very high multiplex rates (over 1: 100) with 
good contrast under wide viewing angles. Such high 
multiplex rates are required for graphic displays. A typical 
application is portable computers. 

DLEN1 1 

v00 5 1000 

GND 6 

l USER GUIDE 

MODULES 

LCDs are also available in modules complete with driving 
circuitry, frame or housing, mounting board and connectors 
(see Fig. 12). Because LCD modules are compatible with 
microprocessor- or microcontroller-based systems, the 
equipment designer does not have to concern himself with 
problems specific to the display. 

Chip-on.glass (COG) 

Further progress in the field of modules is chip-on-glass 
technology. The drive IC is bonded to the metallization on 
the glass of the LCD. This method of mounting the driver 
reduces the external connections drastically to 5 or 6 
(including power supply and serial data bus which is 
directly controllable by most microcomputers). 

DISPLAY 

BP1 BP2 

OLEN 
CLB IC2 
DATA (PCF2111) 

7Z91216 

Fig. 12 LCD module LTM233-NOJ 

Table 1 · Operating voltage ratios 

multiplex ratio 1 :1 1:2 1:3 1:4 1:8 1 :16 

Voff(rms)/Vop 0 0,35 0,33 0,33 0,30 0,24 

Von(rms)/Vop 1 0,79 0,64 0,57 0,43 0,32 

discrimination 

Von(rms) 00 2,24 1,92 1,73 1,45 1,29 
Voff(rms) 

number of connections 
257 130 89 

required for 16-segment characters 
68 40 32 
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QUALITY ASPECTS 

Quality in design 

QUALITY IS 
DETERMINED BY: 

I DESIGN 

MATERIALS 

PROCESSES 

ENGINEERING 
JUDGEMENT 

Fig.13 

Simplified inspection flow diagram 

MATERIAL 

TOOLS 

CHEMICALS 

MATERIALS 

7Z96603 

QUALITY IS 
MEASURED IN 
TERMS OF: 

7Z96502 

cleaning 
photo processing 

Store 

~-~~-Q-U_A_L_I_T~Y~~~-
Internal quality control 

Internal quality control is carried out under four main 
phases: incoming inspection, fabrication control, 
functional and final inspection and reliability. It is our 
intention, using our quality controls, to design in 
reliability rather than test it out. 

Incoming inspection 

All incoming materials are subjected to incoming inspection. 

Optical defects 

Optical defects are defined as visible irregularities within 
the viewing area (energized or non-energized display areas 
according to the display drawing). 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 is established 
using samples which have been agreed upon by both the 
customer and by the vendor. These samples represent 
esthetic borderline conditions of LCDs when mounted in 
the finished product. 

Inspection method 

The displays are inspected at a maximum viewing distance 
of 50 cm from the unaided eye. Inspection time per display 
is a maximum of 5 seconds for the small and medium 
displays and a maximum of 10 seconds for large displays. 
Reflective or transflective mode displays are inspected with 
front illumination in the blisters. Transmissive displays with 
positive contrast are inspected with front illumination using 
a reflective background. Transmissive displays with negative 
contrast are inspected with rear illumination on a light table. 

Electro-optical defects 

All segments must be visible perpendicular to the display at 
the specified minimum operating voltage. In multiplex drive 
non-selected segments must not be visible at the specified 
off voltage. 
Current consumption at 25 °C, specified operating voltage 
and frequency must not exceed the specified maximum 
current consumption (see Fig. 14). 
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QUAUTI J 
+7,2Vo------------~-------~ 

ovo-....---------.----+----------+----~ 

16 6,8,9 
-1,2 v O-+------~ 

4,5,6, 14 7,8,9, 12 
.--~---~.., 11 

HEF4047B 

Oto7V LCD 

D.C. sookn 

OV 
fvariable 

500kll 

-----+------o(low pass filter) 7Z96501 
I all segments 

current range in parallel 

Fig. 14 Current consumption test circuit 

Response times at 25 °C, specified operating voltage and 
frequency must not exceed the specified maximum 
response times. 
For direct drive LCDs the off voltage is zero. For multiplex 
drive the r.m.s. voltage of the "off' segments is a fixed 
proportion of the on voltage dependent on the multiplex 
method. 
Each segment has to be individually energizable. 

Operating conditions 

To ensure long term operation of displays the: 
operating voltage and frequency must not exceed the 
specified maximum, 
d.c. voltage must not exceed O.l V, 
ambient operating temperature must not exceed the 
specified maximum, 
and relative humidity must not exceed 60%. 

HANDLING ASPECTS 

Scratching 

Polarizer and reflector foils are neither scratch nor pressure 
resistant, so avoid touching and treatment with rough or 
abrasive tools. The conductive stripes on the contacting 
edges are also sensitive to scratches; treatment of the 
contacting edges with rough or abrasive tools could lead to 
scratches on the contacts and to interruptions in the circuit. 

Fingerprints 

Gloves should be worn wheh handling the displays as 
fingerprints on the polarizers will reduce the optical 
performance of the display and fingerprints on the 
conta~ting edges will cause connecting problems. 

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 

26 December 1986 

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 attack 
the polarizers. 

Unpacking. 

Care should be taken that the polarizers are neither 
scratched nor partly moved whilst the protective foil is 
being removed. 

Fragility 

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 contaminated 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; temperature 
should not exceed 30 °C and relative humidity should not 
exceed 40 to 50%. 
Keep the protective foil on the polarizers 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. 
Avoid long term storage in direct sunlight: a yellow acryl 
box lends itself as a light, shock and dust protecting storage 
container. 
Avoid moving a display from a cold storage area to a humid 
or hot storage area as it leads to condensation which will 
attack the polarizers. 

Chip-on-glass and modules 

In the case of LCDs using chip-on-glass or module technology 
care should be taken to avoid static discharges. 



MOUNJING METHODS 

Housing 

Housing and frame dimensions should be well adapted to 
the size of the display to assure proper mounting in 
modules and contact frames. 
Mechanical pressure should be moderate and should be 
applied evenly between the frame and 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 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. 

l QUAUW 

Soldering 

When soldering DIL pin connectors to a display, avoid 
temperature shocks. Proper protection is necessary in 
avoiding splashes of flux on the display and its contacting 
edges. Remaining flux together with humidity will cause 
corrosion of the contact surface. 

Reliability 

Reliability is gauged by the following tests on a san1ple basis 
(see Table 2). 

End of life definition 

A display fails if: 
any visible defects are apparent as described in the chapter 
"QUALITY ASPECTS", 
electro-optical specifications are not met, 
total current at 25 °C is more than twice the specified 
maximum, 
the liquid crystal clearing point is less than the maximum 
ambient operating temperature, 
or if the relative contrast is more than 90% of the initial 
relative contrast. 



QUAL~ j 
Table 2 Environmental testing 

TEMPERATURE TESTS COMMERCIAL GRADE EXTENDED GRADE 

High temperature storage + 70 °C/3 days +85 °C/4 days 
(IEC 68-2-2) 

Low temperature storage -25 °C/3 days -40 °C/4 days 
(IEC 68-2-1) 

Temperature, cyclic -25 °C/30 min -40 °c/30 min 
(IEC 68-2-14) +25 °C/30 min +25 °C/30 min 

+70 °C/30 min +85 °C/30 min 
+25 °C/30 min +25 °C/30 min 

10 cycles 10 cycles 

Damp heat, cyclic 25 °C/95%RH 25 °C/95%RH 
(IEC 68-2-30) 40 °C/93%RH 40 °C/93%RH 

6 cycles 21 cycles 
every 24 h every 24h C=P ·~·. •~dy """ 
40 °C/93%RH 40°C/93%RH 

(IEC 68-2-3) every 4 days every 21 days 

MECHANICAL TESTS 

Low air pressure 25 °C/86 to 106 kPa 
(IEC 68-2-13) 

Vibration frequency lOto 55 Hz 
(IEC 68-2-6) amplitude 0,75 mm 
cells must be mounted duration 6 h ( 2 h in each direction) 
on a suitable connector 

Shock 
(IEC 68-2-27) 

Half-sine pulse shape pulse duration 11 ms 
peak acceleration 981 m/s2 = 100 g 
number of shocks 3 shocks in 3 mutually 

perpendicular axes 

Bump pulse duration 6ms 
(IEC 68-2-29) peak acceleration 392 m/s2 * 40 g 

number of bumps 1000 ±10 

Note: Cells should not be submitted to active ventilation during the described tests. 
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CUSTOM DESIGN 

The advantage of LCD technology over many other 
technologies is the capability of supplying LCDs to specific 
customer requirements. We offer a complete custom design 
service. Custom design projects are handled in four steps: 
quotation and general specification, 
technical clarification and design drawing, 
samples, 
and volume production. 

The prospective customer should contact his local sales 
office for more details. 

CUSTOM DESIGN 
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TYPE NUMBER DESIGNATIONS 

L T D 2 3 c 0 1 

TYPE CODE 

INFORMATION 

~~-----< .... Viewing mode and specification grade: 

01 = reflective, positive, commercial grade 
02 = transflective, positive, commercial grade 
03 = transmissive, positive, commercial grade 
11 = reflective, positive, extended grade 
12= transflective, positive, extended grade 
13 = transmissive, positive, extended grade 
04 = reflective, negative, commercial grade 
05 = transflective, negative, commercial grade 
06 = transmissive, negative, commercial grade 
14= reflective, negative, extended grade 
15 = transflective, negative, extended grade 
16= transmissive, negative, extended grade 

'--------~- Connection mode: 

E = rubber connector 
C = snap-on DIL pin connector 
N = without connector 
D = fixed pins 
F = flexible connector 

'---------------~- Serial number: 

001 to 999 no specific meaning 

Display description: 

D = loose segment display 
A = loose alpha-numeric display 
K = on glass module: segments 
L = on glass module: alpha-numeric 
M = p.c. board module: segments 
N = p.c. board module: alpha-numeric 
G = p.c. board module: graphic full dot 
S =shutter 

Technical principal: 

A = supertwisted birefringe effect (SBE) 
B = highly twisted birefringe effect (HBE) 
T = twisted nematic 
H = guest/host, Heilmeier type 
G = guest/host, White and Taylor type 
P = custom made products 
X = accessories 

Liquid crystal display 



TYPE CODE 

INFORMATION 

CROSS REFERENCE GUIDE 

OLD TYPE NO. NEW TYPE NO. 

LC241440-101 LTD201-E01 

LC283020-301 LTD202-C01/C12 

LC382040-401 LTD203-E01/E12 

LC382080-411 LTD211-E01/El2 

LCS 12332-300 LTD101-E01 

LC513031-300 LTD221-C01/Cl2 

LC513031-302 LTD222-C01 

LC513031-303 LTD222-E01/E12 

LC513031-307 LTD224-E01 

LC513031-309 LTD221-EOI 

LC513031-320 LTD231-EOI 

LC513031-390 LTD225-E01 

LC513040-301 LTD226-C01/Cl2 

LC513040-303 LTD226-EOI/E12 

LC513041-300 LTD227-COI/Cl2 

LC513041-320 LTD232-EOI 

LCS 13050-300 LTD228-C01 

LC518000-301 LTA141-COI/Cl2 

LC554731-312 LTD132-E01 

LC7020160-412 LTD233-EOI 

LC7020160-430 LTD234-Ell 

LC703000-300 LTD321-C01 

LC703060-301 LTD229-C01/C12 

LC703831-300 LTD241-COI/Cl2 

LC703840-300 LTD242-CO 1/Cl2 

LC07610110-300 LTD261-COI/Cl2 

LC943080-301 LTD262-COI/Cl2 

LC943860-301 LTD263-C01 and Cl I 

LCI 1402600-310 LTD351-E01 

LC11404650-301 LTD264-Cll and Cl2 

MB7020160 LTM233-N01 

LCD-V13-3510A LTNlll-NOl 

LCD-V13-3511A LTN211-N01 

LCD-V13-3512A LTN241-N01 

LCD-V13-3513A LTG201-N01 

LCD-V13-3514A LTG401-D02 
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FAMILY CHARACTERISTICS 

FAMILY 

CHARACTERISTICS 

Standard range LCD cells are offered in two main versions. The versions differ, in respect to the ambient operating 
temperature ranges, when fluid and polarizer combinations are altered. The commercial ambient temperature range is 
-10 to +60 °C and the extended ambient temperature range is -25 to +80 't (see section "Temperature dependence of 
voltage and contrast" in the chapter "User guide"). 

OPERATING CHARACTERISTICS 

Direct drive, commercial temperature range 

T amb = 25 °C, V 0p = 4,5 V, f = 32 Hz unless otherwise stated (perpendicular viewing direction) 

PARAMETER SYMBOL MIN. TYP. MAX. UNIT 

Operating ambient 
Tamb -10 - 60 oc 

temperature range 

Storage temperature range Tstg -25 - 70 oc 

Operating voltage Vop 3 4,5 6 v 

D.C. component Vdc - - 100 mV 

Drive frequency fdr 30 - 200 Hz 

Current consumption 
Icon - 15 30 nA/mm2 

energizable area 

Tum on time at 25 °C ton - 40 - ms 
at 0 °C ton - 200 - ms 

Tum off time at 25 °C to ff - 80 - ms 
at 0 °C to ff - 400 - ms 

Switching time tsw - - 250 ms 



FAMILY 

CHARACTERISTICS 

OPERATING CHARACTERISTICS 

Multiplex drive 1 :2, commercial temperature range 

Tamb = 25 °C, f= 32 Hz, V0 p = Vop typ unless otherwise stated (perpendicular viewing direction) 

PARAMETER SYMBOL MIN. TYP. MAX. 

Operating ambient 
temperature range 

with temperature 
Tamb -10 - 60 compensation 

without temperature 
Tamb -10 - 50 compensation 

Storage temperature range Tstg -25 - 70 

Operating voltage 
with temperature 

Yop 3,0 3,1 3,2 compensation 

without temperature 
Yop - 2,8 -

compensation 

External temperature - -13 -
compensation 

D.C. component Vdc - - 100 

Drive frequency fdr 30 - 100 

Capacity energizable area c - 15 -

Current consumption 
Icon - 15 30 energizable area 

Tum on time at 25 °C ton - 80 -

at 0 °C ton - 350 -

Turn off time at 25 °C to ff - 90 -

at 0 °C to ff - 450 -

Switching time tsw - - 300 

UNIT 

oc 

oc 

oc 

v 

v 

mV/K 

mV 

Hz 

pF/mm2 

nA/mm2 

ms 
ms 

ms 
ms 

ms 



OPERATING CHARACTERISTICS 

Multiplex drive 1 :3, commercial temperature range 

FAMILY 

CHARACTERISTICS 

Tamb = 25 °C, f = 32 Hz, Y op = V op typ unless otherwise stated (perpendicular viewing direction) 

PARAMETER SYMBOL MIN. TYP. MAX. UNIT 

Operating ambient 
temperature range 

with temperature 
Tamb -10 - 60 oc 

compensation 

without temperature 
Tamb -10 - 50 oc 

compensation 

Storage temperature range Tstg -25 - 70 oc 

Operating voltage 
with temperature 

Yop 3,2 3,3 3,45 v 
compensation 

without temperature 
Yop - 3,2 - v 

compensation 

External temperature 
- -14 - mV/K 

compensation 

D.C. component Vdc - - 100 mV 

Drive frequency fdr 30 - 100 Hz 

Capacity energizable area c - 15 - pF/mm2 

Current consumption 
Icon - 22 45 nA/mm2 

energizable area 

Turn on time at 25 °C ton - 120 - ms 
at 0 °C ton - 700 - ms 

Turn off time at 25 °C to ff - 80 - ms 
at 0 °C to ff - 350 - ms 

Switching time tsw - - 400 ms 

December 1986 41 



FAMILY 

CHARACTERISTICS 

OPERATING CHARACTERISTICS 

Multiplex drive 1 :4, commercial temperature range 

Tamb = 25 QC, f = 32 Hz, V 0p = Vop typ unless otherwise stated {perpendicular viewing direction) 

PARAMETER SYMBOL MIN. TYP. MAX. 

Operating ambient 
temperature range 

with temperature 
Tamb -10 - 60 

compensation 

without temperature 
Tamb -10 - 40 

compensation 

Storage temperature range Tstg -25 - 70 

Operating voltage 
with temperature 

Vop 3,2 3,3 3,45 
compensation 

without temperature 
Yop - 3,25 -

compensation 

External temperature - -14 -
compensation 

D.C. component Vdc - - 100 

Drive frequency fdr 30 - 100 

Capacity energizable area c - 15 -

Current consumption 
Icon - 22 45 

energizable area 

Turn on time at 25 QC ton - 140 -
at 0 QC ton - 850 -

Turn off time at 25 QC to ff - 80 -
at 0 °C to ff - 350 -

Switching time tsw - - 440 
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UNIT 

QC 

°c 

oc 

v 

v 

mV/K 

mV 

Hz 

pF/mm2 

nA/mm2 

ms 
ms 

ms 
ms 

ms 



OPERATING CHARACTERISTICS 

Direct drive, extended temperature range 

Tamb = 25 °C, V0 p = 4,5 V, f= 32 Hz unless otherwise stated (perpendicular viewing direction) 

PARAMETER SYMBOL MIN. TYP. 

Operating ambient 
Tamb -25 -

temperature range 

Storage temperature range Tstg -40 -

Operating voltage Vop 3 4,5 

D.C. component Vdc - -

Drive frequency fdr 30 -

Current consumption 
Icon - 10 

energizable area 

Tum on time at 25 °C ton - 40 
at 0 °C ton - 200 

Tum off time at 25 °C to ff - 80 
at 0 °C to ff - 150 

Switching time tsw - -

MAX. 

80 

90 

6 

100 

200 

20 

-

-

-
-

200 

FAMILY 

CHARACTERISTICS 

UNIT 

oc 

oc 

v 

mV 

Hz 

nA/mm2 

ms 
ms 

ms 
ms 

ms 
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FAMILY 

CHARACTERISTICS 

OPERATING CHARACTERISTICS 

Multiplex drive 1 :2, extended temperature range 

Tamb = 25 °C, f = 32 Hz, Vop = Vop typ unless otherwise stated (perpendicular viewing direction) 

PARAMETER SYMBOL MlN. TYP. MAX. 

Operating ambient 
temperature range 

with temperature 
Tamb -25 - 80 

compensation 

without temperature 
Tamb -25 - 60 

compensation 

Storage temperature range Tstg -40 - 90 

Operating voltage 
with temperature 

Vop 4,2 4,35 4,5 
compensation 

without temperature 
Vop - 3,9 -

compensation 

External temperature 
- -13 -

compensation 

D.C. component Vdc - - 100 

Drive frequency fdr 30 - 100 

Capacity energizable area c - 11 -

Current consumption 
Icon - 10 20 

energizable area 

Turn on time at 25 °C ton - 40 -

at 0 °C ton - 150 -

Turn off time at 25 °C to ff - 50 -
at 0 °C to ff - 200 -

Switching time tsw - - 160 
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UNIT 

oc 

oc 

oc 

v 

v 

mV/K 

mV 

Hz 

pF/mm2 

nA/mm2 

ms 
ms 

ms 
ms 

ms 



OPERATING CHARACTERISTICS 

Multiplex drive I: 4, extended temperature range 

FAMILY 

CHARACTERISTICS 

Tamb = 25 °C, f= 32 Hz, Yap= Yap typ unless otherwise stated (perpendicular viewing direction) 

PARAMETER SYMBOL MIN. TYP. MAX. UNIT 

Operating ambient 
temperature range 

with temperature 
Tamb -20 - 70 oc 

compensation 

without temperature 
Tamb -20 - 50 oc 

compensation 

Storage temperature range Tstg -40 - 90 oc 

Operating voltage 
with temperature 

Yap 4,45 4,6 4,75 y 
compensation 

without temperature 
Yap - 4,55 - y 

compensation 

External temperature 
- -14 - mY/K compensation 

D.C. component Ydc - - 100 mY 

Drive frequency fdr 30 - 100 Hz 

Capacity energizable area c - 11 - pF/mm2 

Current consumption 
Icon - 15 30 nA/mm2 

energizable area 

Turn on time at 25 °C ton - 80 - ms 
at 0 °C ton - 350 - ms 

Turn off time at 25 °C to ff - 50 - ms 
at 0 °C lo ff - 200 - ms 

Switching time tsw - - 160 ms 
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LARGE Sx7 DOT MATRIX DISPLAY 

DEVICE DESCRIPTION 

The LTA141-C01/C02/Cl 1/C12 is a direct drive, dot 
matrix LCD. The cell is available in reflective viewing mode. 
The LTA141 lends itself to large display applications. 
Transflective version is available on request. 

DISPLAY MODE 

Scalel:l 

••••• ••••• ••••• ••••• ••••• ••••• ••••• 
Fig. 1 Universal display 

QUICK REFERENCE DATA 

Vop 

Ambient operating 
temperature range 

commercial grade 
extended grade 

Overall 
dimensions 

Viewing area 

Character size 

*With DIL pin connector. 

l LTAl41 

3,0to 6,0 V 

-lOto+60°c 
-25 to +80°c 

50,8 x 80,0 mm 
54,0 x 85,0 mm* 

45,8x67,4 mm 

37,2 x 57,3 mm 
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MECHANICAL DATA 

Dimensions in mm 

Connect all unused segments to common . 

(67,41 

;:<73,7 

pnrferred viewing direction 

A 
l 

!~iillii~: 130·····28 l21·····2· I . :20·····16 i_l:,, ...... 
{101 

"''I JJi
10····ll· 

~35 J·~··· 

57,3 

11,35 
±0,2 

:S:6,3 

I ·ll'lt'll 1 ll·lll4ll11ll·ll·ll"ll:ll__j 
37,2 I I 

{45,BJ 

~48,3 

Preferred driver: PCF8576 Fig. 2 

1s2,41 I 111,21 
75,6 
±0,3 

.0,3 
±.0,15 

1.1 ..... 1 

±0,1 

o.s 

0.2 
±0,05 

(72,41 l ± ~~5 (851 

76,2 

1,1 
±0,1 

±0,25 

~ -
""'" -



31/2-DIGIT CLOCK LCD 

DEVICE DESCRIPTION 

The LTD!Ol-EOl is a direct drive, 3*-digit, 7-segment LCD 
clock with AM and PM functions. The cell is avaible in 
reflective viewing mode. Transflective version is available on 
request. 

DISPLAY MODE 

Scale 1:1 

iW 
AM 
PM -·s· s•s OL :L 

Fig. 1 Clock display 

l ___ LT-010-1 ---

QUICK REFERENCE DATA 

Yop 3,0 to 6,0 v 

Ambient operating 
temperature range 

commercial grade -10 to +60°C 
extended grade - -

Overall dimensions 50,8 x 22,9 mm 

Viewing area 46,4 x 13,4 mm 

Digit height 8,9 mm 

Conductive rubber connection. 
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---L-TD-lOl __ J 
MECHANICAL DATA 

Dimensions in mm 

Connect all unused segments to common. 

1------------50,8±0,2------------1 

:0:0,3 -·"1-· -7-,5---1-.5-=_1_t_i=-21.-.05-44-( 1-4-xl50,5± o,2 ____________ ,,_ ,;o,3 

--± 0,2 -i minimum viewing area 

Clock driver: PCFI 171, PCFl 172, PCF! 174 
Preferred drivers: PCF2112, PCF8577 

52 December 1986 

·8,08-

·--------(46,4)-----------1 

I 
:::::48,6------------1 

v 
preferred viewing direction 

1,1 ±0,1-tl-1,1 ±0,1 

..... 0,2± 0,05 

~-,.. .L 
17,8 16,6 22,6 
± 0,2 ± 0,2 ± 0,2 

,J-_ ·~,I 
±'02 ±0,2 ~ 

I i 

side view 

Fig. 2 

22,9 
±0,2 

R1,2 

1 
8,9 

l 

1Z96532 



3~-DIGIT ANALOG CLOCK LCD 

DEVICE DESCRIFDON 

The LTD132-E01 is a 3*--digit, 7-segment LCD analog clock 
with a 1 :2 drive ratio. The cell is available in reflective 
viewing mode. The display is designed to run from the 
MSM5015 clock driver. 

DISPLAY MODE 

Scale 1:1 

~ :e:ee p 

Fig. 1 Analog clock display 

l LID132 

QUICK REFERENCE DATA 

Vop 2,8to 3,2 V 

Ambient operating 
temperature range 

commercial grade -10to+60°C 
extended grade - -

Overall dimensions 46,8 x54,8 mm 

Viewing area 38,8x49,8 mm 

Digit height 5,6 mm 

Conductive rubber connection. 



LID132 J 
MULTIPLEX DUTY FACTOR 1 :2 

CONTACT COMMON I COMMON2 NUMBER ' 

CONTACT 
COMMON 1 COMMON2 NUMBER 

1 f2 e2 40 comm2 
2 comm 1 41 X60 Y60 
3 a2d2 g2 42 X59 

\ 
Y59 

4 b2 c2 43 XSS YSS 
5 f3 e3 44 X57 Y57 
6 g3 d3 45 X56 Y56 
7 b3 c3 46 X55 Y55 
s p 47 X54 Y54 
9 a3 DPl/2 4S X53 Y53 

10 X29 Y29 49 X52 Y52 
11 X2S Y2S 50 X51 Y51 
12 X27 Y27 51 X50 Y50 
13 X26 Y26 52 X49 Y49 
14 X25 Y25 53 X4S Y4S 
15 X24 Y24 54 X47 Y47 
16 X23 Y23 55 X46 Y46 
17 X22 Y22 56 X45 Y45 
IS X21 Y21 57 X44 Y44 
19 X20 Y20 5S X43 Y43 
20 Xl9 Yl9 59 X42 Y42 
21 XIS YIS 60 X41 Y41 
22 XI7 Yl7 61 X40 Y40 
23 Xl6 YI6 62 X39 Y39 
24 XIS YlS 63 X3S Y3S 
25 Xl4 YI4 64 X37 Y37 
26 Xl3 Yl3 65 X36 Y36 
27 Xl2 Yl2 66 X35 Y35 
2S Xll Yll 67 X34 Y34 
29 XlO YIO 6S X33 Y33 
30 X9 Y9 69 X32 Y32 
31 XS YS 70 X31 Y31 

32 X7 Y7 71 X30 Y30 
33 X6 Y6 72 AL 
34 XS Y5 73 al h 
35 X4 Y4 74 fl el 
36 X3 Y3 75 gl di 

37 X2 Y2 76 bl cl 

3S comm I 77 comm2 
39 Xl Yl 7S NC NC 

Preferred driver: MSM5015 
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~~~-3_*_·_d1_·~_·t-an_fil_o_g_cl_o_ck-LC~D~~~~~~~~~~~~~~~~·~-·~~~L-T_D_l-32~~~~~-
MECHANICAL DATA 

Dimensions in mm 

Unused segments to be controlled "off'. 

54,8 54,2 {5361 
±0,2 ±0,3 • 

~0,6 

45 

50 

55 

21,4 

65 

70 
5,6 

615 75 

±0,15 
78 

0,6± 0,3 i---------<3811-------~ 

-------~42,4---------
,__ ________ (45,61----------< 

·--------46,2±0,3---------

35 

30 

25 
.0'34 

20 
(49,81 

15 

44,3±0,3--------~ 

0.a±o.1s ,__ _______ (41.si I ! 2.s~o.a 
1,1±0,1~, 1-------1 I I ,,,±a,,, , . L 

0.2±0,05 ...._ _______ 43±0,2 ------- 1,9±0,2 

Fig. 2 

0,2 

~52,3 

u 





SMALL 4-DIGIT LCD 

DEVICE DESCRIPTION 

The LTD201-E01 is a direct drive, 4-digit, 7-segment LCD. 
The cell is available in reflective viewing mode and 
commercial ambient temperature ranges. The LTD201-E01 
is a universal LCD. Transflective version is available on 
request. 

DISPLAY MODE 

Scale 1:1 

[B.8.8.B) 
Fig. 1 Universal display 

l_LTD201-

QUICK REFERENCE DATA 

Yop 3,0 to 6,0 v 

Ambient operating 
temperature range 

commercial grade -10 to +60 °C 
extended grade - -

Overall dimensions 23,9 x 14,0 mm 

Viewing area 21,5 x 9,4 mm 

Digit height 6,8 mm 

Conductive rubber connection. 



--L-TD2-01 _j 
MECHANICAL DATA 

Dimensions in mm 

Connect all unused segments to common. 

03+02- 23,1•g·1 ---------1 1
,----------23,9~~~ 

~.5~~.1 I 1,47115xl 

14 

-l 
161 

_l ....... :r'" 
+---j--j-+-+H-+"'-1 

~2.3 "4 
I 

Preferred drivers: PCF2112, PCF8577 

58 Decemb« 19861 

-1 F{non cumulative) 
0,8-. t --0,67 minimum viewing area 

t v 
preferred viewing direction 

Fig. 2 

I 
6,8 

j 
I 

3,6 
±0,1 

_I 

for elastomer 
connection 

0,55 
±0,1 

11,8 11 
±0,1 ±0,1 

0,3 
±0,15 0,2 j 

±0,05 

1,1±0,15 1,4±0,1 

I --1 



2-DIGITLCD 

DEVICE DESCRIPTION 

The LTD202-C01/Cl 1/C12 is a direct drive, 2-digit, 
7-segment LCD. The cell is available in reflective viewing 
mode. The LTD202-C01/C12 is a universal display. 
Transflective version is available on request. 

DISPLAY MODE 

Scale 1:1 

Fig. 1 Universal display 

QUICK REFERENCE DATA 

Vop 

Ambient operating 
temperature range 

commercial grade 
extended grade 

Overall 
dimensions 

Viewing area 

Digit height 

* With DIL pin connector. 

l..___LTD202-

3,0 to 6,0 v 

-!Oto+60°C 
-25 to +80°C 

27,9 x 30,4 mm 
31,0 x 35,4 mm* 

23,5 x 18,4 mm 

12,7 mm 



--LTD-202_j 
MECHANICAL DATA 

Dimensions in mm 

Connect all unused segments to common. 

minimum 
viewing area 

118.41 

"'24,4 

"'20,2 

lnr 191 lfl 1a11b1 191 If/ la1 ibl 

_lcJ. l3l2ll3 l l3 l L!ll.!l~ ll.~L-

r 
12,7 

l 

with DIP Ill 
connectors 

1,2 
___L_ t 

6,6 
±0 ,25 

~---_,,.. . ....,. ...... -4,6- 6 ---
___ _j j 

1,1 
±0,1 

1,1 
±0,1 

for conductive rubber 
connection 

0,3 ..... r-±0,15 
H ~ 0,2 

±0,05 

(22,81 (21,61 

1.1.- "~_J ±0,1 1,1 
-±0,1 

----
3,8 4.4 

±0,25 ±0,3 

side view 

(32,81 26 (21,6) 0,3 - 122,a> /g·:5 !35,41 
26,6 - ' 

Preferred drivers: PCF8577, PCF2112 

±0,3 ±0,15 

4,4 
±0,3 

I 
0,5 

....... 0,2 ±0,25 
±0,05 

3,8 
±0,25 

side view 

Fig. 2 

7Z96537 

26 
±0,3 

30, 4 
25 ±0, 



4-DIGITLCD 

DEVICE DESCRIPTION 

The LTD203-E01/El2 is a direct drive, 4-digit, 7-segment 
LCD. The cell is available in reflective viewing mode. The 
LTD203-E01 is a universal LCD. Transflective version is 
available on request. 

DISPLAY MODE 

Scale 1:1 

tB.B;B.B 
Fig. 1 Universal display 

I 

l LTDW3 

QUICK REFERENCE DATA 

Yop 3,0 to 6,0 v 

Ambient operating 
temperature range 

commercial grade -lOto+60°c 
-

extended grade -25 to +so 0 c 

Overall dimensions 38,0x 20,3 mm 

Viewing area 34,0 x 11,2 mm 

Digit height 8,0 mm 

Conductive rubber connection. 



MECHANICAL DATA 

Dimensions in mm 

Connect all unused segments to common. 

38±0,2 

i------------37,4±0,3 -----------· 

•------------(36,81-----------~I 

1 2;,..--,,--++-7 1--+-­

I~. "':" ·" "·" T :t(-.: 2-j,4rt1rt-'-T-­

t= 

1 r1,905(18xl 
1 I t 

1 
__ O,SOS minimum viewing area 

r11 r·1 r~ r~ 111 r·1 rb1 rg1 rp1 r11 r·1 rb1 rg1 111 ra1 rhl 
hiluh~u~du~~u~~L®~~~ ~~~~ 

8 

6,15 
,,,4,55 ;,,5,15 

jg, Telielidf\Cf TPn;rTcin ~JP:-i•fidf Tc nPT ferrdT/cJ/9 r:-;;-;- ___ ±_01·2 
PU~~~~~~~~~~~~~~~~~ 

7,4 .I. 7,4 _J__ 7,4 -' 

~--------- (341 ----------~1 ,_ ________ t __ "'36 __________ _.... 

Preferred drivers: PCF21l2, PCF8576 

62 !J<'<mb~ 19861 

v 
preferred viewing direction 

-I 
(141 

2,55 3,15 
±0,2 ±0,3 

17,15 
±0,3 

I -,--

side view 

Fig. 2 

7Z96669 



8-DIGIT, MULTIPLEX DRIVE LCD 

DEVICE DESCRIPTION 

The LTD21l-E01/El1/El2 is an 8-digit, 7-segment LCD 
with a 1 :2 multiplex drive ratio. The cell is available in 
reflective viewing mode. The LTD211-E01/El 2 is typically 
used in telecom applications. Transflective version is 
available on request. 

DISPLAY MODE 

Scale 1: 1 • 

BBBBBBBB 
• a a a a a a • 

Fig. 1 Telecom display 

l __ LTD-211 -

QUICK REFERENCE DATA 

Vop 2,8 to 3,2 v 

Ambient operating 
temperature range 

commercial grade -10 to +60 °C 
extended grade -25 to +80°C 

Overall dimensions 93,8 x 30,4 mm 

Viewing area 34,0 x 11,2 mm 

Digit height 6,0 mm 

Conductive rubber connection. 
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LTD211 J 
MULTIPLEX DUTY FACTOR 1 :2 

CONTACT COMMONl COMMON2 NUMBER 
CONTACT COMMON 1 COMMON2 NUMBER 

1 comm2 20 b8 PS 

2 gl el 21 a8 f8 

3 cl di 22 PIO 

4 g2 e2 23 b7 P7 

s c2 d2 24 a7 f7 

6 g3 e3 2S b6 P6 

7 c3 d3 26 a6 f6 

8 g4 e4 27 bS PS 

9 c4 d4 28 as fS 

10 gS eS 29 b4 P4 

11 cS dS 30 a4 f4 

12 g6 e6 31 b3 P3 

13 c6 d6 32 a3 f3 

14 g7 e7 33 b2 P2 

15 c7 d7 34 a2 f2 

16 g8 e8 3S P9 

17 c8 d8 36 bl Pl 

18 comm2 37 al fl 

19 comm 1 38 comm 1 

Preferred drivers: PCF2111, PCF8576, PCF8577 



8 - digit, multiplex drive LCD l __ L-TD-211 __ _ 

MECHANICAL DATA 

Dimensions in mm 

Unused segments to be controlled "off'. 

20,3 
±0,2 

"'15.75 

~4,55 

37.4± 0,3 __________ , ~
~--------- 38±0.2 

0,6± 0,3- (36,8)-----------1 

1.4±0,2 1- -1 r-1,905(18x) 

1.0- t - 0,905 
minimum viewing area 

, ___________ ~36 -----------' 7Z96560 

t v 
preferred viewing direction 

0,85±0,1-~- 0,85±0,1 
.-0,2±0,05 

0,3±0,151 

""" : ]l 
17,75 I J 17,15 

T I ~i '" '"' 
LlL ±0,3 

+ --,--

side view 

Fig. 2 





3J.7.-DIGIT LCD 

DEVICE DESCRIPTION 

The LTD221-C01/C02/Cl l/Cl2 and EOl is a direct drive, 
3*·digit, 7-segment LCD. The cell is available in reflective 
viewing mode. The LTD221-C01/Cl2 is a universal display. 
Transflective version is available on request. 

DISPLAY MODE 

Scale 1:1 

:tl.B;B.B 
Fig. 1 Universal display 

l LTD221 

QUICK REFERENCE DATA 

Yop 3,0 to 6,0 v 

Ambient operating 
temperature range 

commercial grade -10to+60°C 
extended grade -25 to+80°C 

Overall 50,7 x 30,4 mm 
dimensions 54,0x 35,4 mm* 

Viewing area 46,7 x 18,4 mm 

Digit height 12,7 mm 

* With DIL pin connector. 
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MECHANICAL DATA 

Dimensions in mm 

Connect all unused segments to common. 

30,4 
±0,25 

~24,1 

(17,81 

~20,2 

~
-----------50,8± 0,25 
-----------50,2±0,3 ___________ , 

0,6± 0,3- (49,61 ------------1 
0,4 

0,5± 0,2 - l,8 -it 3,6 -1 1-2,54 (19xl -1 -1,8 1,5- j -1,04 
minimum viewing area 

I I I I I I I 191 111 18 1 lbi 1P1 191 Ill 18 1 lbl 1911111 8 1 
1J lUJJl1ll..1U_:_U !.l~Ll~l~.13 1 !.~LL~l.311.:' 

12,7 

~~ u 

~ _ _.__~ _ _,__J~----+f'-,-'+-l-",_,_'-'-''-'_,_,_'',.....,' ...... ' .... ''-+-'-,-'-'-'--'-''__,__''--';'-'-1•-'-•l-'-•--'1-,--'--r-'--'-r~r,-<-n_,_.,..,-r_•'--'-r-r-'---:r'-•'--'-•-';1-~--±-oj,2 '°"61,3 1g1 lyl !kl I 11 I I 1 i I IP/ 1•1 ldl !Cl IP! IOI ld1 1c1 IPI /01 idl IC/ lbl 
lml I 11 11 11 11 11 1111111 l11 l1l l2l l2l l2l 12l !31 l31 l3i l31131 

3,2 ± 0,2-~ L 7,8 _I 3 l 2,a I~ a,2 _I 2,a 1-8,2 -12,8 I_ 
,.,o,eJ 
,.,2,5- ----145,81----------1 

---------t---~48,3--------- 1Z96563 

v 
preferred viewing direction 

0,3 -
±0,15 

0,21 -±0,05 

I 
122,81 (21,61 

6,6 2 6 
±0 ,25 ±0, 3 

1,1 
±0,1-

- 1,1 
±0,1 
------

3,8 4,4 

±0,25 ±0,3 

side view 

Preferred drivers: PCF2112, PCF8577 Fig. 2 



3~-DIGIT LCD MULTIMETER 

DEVICE DESCRIPTION 

The LTD222-C01/C02/Cll/C12 and the 
LTD222-E01/El 1/El 2 are direct drive, 3~-digit, 
7-segment LCD multirneters with a LOW BATTERY 
indicator. The cells are available in reflective viewing mode. 
Transflective version is available on request. 

DISPLAY MODE 

Scale 1: 1 

Fig. 1 Multimeter display 

QIBCK REFERENCE DATA 

Vop 

Ambient operating 
temperature range 

commercial grade 
extended grade 

Overall 
dimensions 

Viewing area 

Digit height 

* With DIL pin connector. 

l __ L-TD-222 __ _ 

3,0 to 6,0 v 

-10to+60°C 
-25 to +80°C 

50,7 x 30,4 mm 
54,0 x 35,4 mm* 

46,7 x 18,4 mm 

12,7 mm 
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---LTD-22-2 _J 
MECHANICAL DATA 

Dimensions in mm 

Connect all unused segments to common . 

.----------- 50,7~~:~ _________ __., 

( 14) 

t v 
~48,7 

preferred viewing direction 

Preferred drivers: PCF2112, PCF8577 

minimum viewing area 

with DIP Ill 
connectors 

side view 

Fig. 2 

1 1 
12,7 {18,4) 

j ~24,4 

" 

for elastomer 
connection 

±0,05 1~ 
21,2 

±0,2 

[ 1,1 

~ 
4,4 

±0,3 

i--

l 
0,31 

±0,15 

22,8 30,4 
±0,2 ±0,2 

1.1 I 
±0,1 

3
•• I ±0,3 ---,--



3~-DIGIT LCD MULTIMETER 

DEVICE DESCRIPTION 

The LTD224-E01 is a direct drive, 3*-digit, 7-segment LCD 
multimeter with various additional indicators. The cell is 
available in reflective viewing mode. Transflective version is 
available on request. 

DISPLAY MODE 

Scale 1:1 

sr'BBB mV ~I. I I :~ 
Fig. 1 Multimeter display 

l __ L-TD-224 __ _ 

QUICK REFERENCE DATA 

Yop 3,0 to 6,0 v 

Ambient operating 
temperature range 

commercial grade -10to+60°C 
extended grade - -

Overall dimensions 50,8 x 30,4 mm 

Viewing area 45,8 x 17,8 mm 

Digit height 12,7 mm 

Conductive rubber connection. 



---L-TD-224 __ J 
MECHANICAL DATA 

Dimensions in mm 

Connect all unused segments to common. 

30,4 
±0,25 

'ii!:24,1 

(17,8) 

~ 6,3 

~
-----------50,8±0,25-----------· 

----------- 50,2±0,3-----------1 
0,6±0,3- (49,6) ___________ , 

1,75± 0.2 1_ 1•5-=I r F12 •• 0544 (18x) 
~ minimum viewing area 

::::10,2 

1~1.TlJTP n ;f fd r:~ TP fl-;} Td rr ;r fPr-T e1fdfTcT~:TKT1o:1A1 l I 11 II 1111 i11111 )11121121i2112113i13l i3i 13i I i I I: Ii I 

3,5± 0.2 ~ 11- 5 -'~4.4J_ 9,4 _1_ 9,4 _,_ 8,8 _L 6.8-' I 
~0,6 ..... 

::S2,5 ----------(45,8) . 

·---------t--~48,3-----------

v 
preferred viewing direction 

0,3 -
±0,15 0,2 

-±0,05 

(22,81 (21,6) 

6,6 26 
± 0,25 ±0, 

1,1 
14 ±0,1-

1-- 1,1 

---
f ±0,1 

3,8 4,4 

±0,25 ±0,3 

side view 

Preferred drivers: PCF8576, PCF211 l (x2) Fig. 2 

3 

4 851 
3 ' 12,7 

t l T 
l 

8,85 
±0,2 

l 
1Z96567 



31h-DIGIT LCD MULTIMETER 

DEVICE DESCRIPflON 

The LTD225-E01 is a direct drive 3*-digit, 7-segment LCD 
multimeter with LOW BATTERY indicator. The cells are 
available in reflective viewing mode. Transflective version 
is available on request. 

DISPLAY MODE 

Scale 1:1 

+1a·aa I. I • 

Fig. 1 Multimeter display 

l LIDm 

QUICK REFERENCE DATA 

Yop 3,0to 6,0 v 

Ambient operating 
temperature range 

commercial grade -10 to +60°C 
extended grade -

Overall dimensions 50,8 x 30,4 mm 

Viewing area 45,8 x 17,8 mm 

Digit height 12,7 mm 

Conductive rubber connection. 



MECHANICAL DATA 

Dimensions in mm 

Connect all unused segments to commol). 

i+-------------50,8±0,25------------. 

14-------------50,2±0,a-----------

0,6±0,a.....i,+------------ (49,61------------

minimum viewing area 

12,7 

l 
8,85 .. 10,2 

•u ±~ 

'----'--'---'--'-~~-+~-+-1~-+--1---+-~-+-+-~~+--l---'---I--'--! 
• 0,6 ji_:~,·2 

Preferred driver: PCF8577 

s.a- a,1 2,9 - a.a- 2,9 a.a- 2,9 

• 2,5~ -----------(45,81-----------i 

----------t--~48,3 -----------17Z96568 

6,6 
±0,25 

a.a 
±0,25 

v 
preferred viewing direction 

side view 

Fig. 2 

4,4 
±0,3 

t 



4-DIGITLCD 

DEVICE DESCRIPTION 

The LTD226-C01/C02/Cl l/Cl2 and the 
LTD226-E01/El l/El 2 are 4-digit, direct drive, 7-segment 
LCDs. The cells are available in reflective viewing mode. 
The LTD226 is a universal LCD. Transflective version is 
available on request. 

DISPLAY MODE 

Scale 1:1 

Fig. 1 Universal display 

QUICK REFERENCE DATA 

Vop 

Ambient operating 
temperature range 

commercial grade 
extended grade 

Overall 
dimensions 

Viewing area 

Digit height 

*With DIL pin connector. 

l LID226 

3,0to 6,0 V 

-10 to +60°C 
-25 to +80°C 

50,7 x 30,4 mm 
54,0 x 35,4 mm* 

46,7 x 18,4 mm 

12,7 mm 



---LT-D2-26 _J 

76 

MECHANICAL DATA 

Dimensions in mm 

Connect all unused segments to common. 

E6 

146,71 ________ ___. 

--------t-- ~48,7 ---------· 

v 
preferred viewing direction 

Preferred drivers: PCF21l2 (x2), PCF8577 

with DIP Ill 
connectors 

side view 

Fig. 2 

... 
±0.2 

for conductive rubber 
connection 

Fl 
-------. 
11-±~.~5 

5 

22,8 21.2 30,4 
±0,2 

;~u 
±0,2 

'·' '·' 
±0,1 

±0,1 

3,8 4,4 

±0,3 ±0,3 

,--
side view 



4~-DIGIT LCD MULTIMETER 

DEVICE DESCRIPTION 

The LTD227-C01/Cl 1/C12 is a direct drive, 472-digit, 
7-segrnent LCD multimeter with WW BATTERY 
indicator. The cell is available in reflective viewing mode. 
The LTD227-C01/C12 is a universal LCD. Transflective 
version is available on request. 

DISPLAY MODE 

Scale 1:1 

+'l.B:B:B.B 
Fig. 1 Multimeter display 

QUICK REFERENCE DATA 

Yop 

Ambient operating 
temperature range 

commercial grade 
extended grade 

Overall 
dimensions 

Viewing area 

Digit height 

* With DIL pin connector. 

l LID227 

3,0 to 6,0 v 

-10 to +60°C 
-25 to +so•c 

50,7 x 30,4 mm 
54,0 x 35,4 mm* 

46,7 x 18,4 mm 

10,0 mm 



---LTD-22-7 _J 
MECHANICAL DATA 

Dimensions in mm 

Connect all unused segments to common. 

50,7~~.~ ----------1 

·---------- 49,7±0,2 -------·--1 
minimum viewing area 

::S22 

13,3 

~r T 
-1+4, l_ ... J l_ •.•• J l_ •.•• J -···· :so.s-lr 0• 2,ss 2,1s 2,16 2,1s 2,1 6 

~2-- 1-------~~-(46,7)----------· 
t i:?48,7-----------· 

v 
preferred viewing direction 

with DIP Ill 
connectors 

side view 

Fig. 2 

Preferred driver: PCF8577 

78 Dmmb~ 19861 

I 

l 
3,2 10 (18,4) 

2,8 l ~24,4 

10,2 
±0,2 ~· I 

for conductive rubber 
connection 

!,:;.-
0,3 

±0,15 

21,2 22,8 
±0,2 ±0,2 

I 

'·'I --±0,1 [ ,,,_ 
±0,1 I __ I 

4.4 3,8 
±0,3 ±0,3 ,--

side view 

30,4 
±0,2 



5-DIGIT LCD 

DEVICE DESCRIPTION 

The LTD228-COI is a direct drive, 5-digit, 7-segment LCD. 
The cell is available in reflective viewing mode. The 
LTD228 is a universal LCD. Transflective version is 

, available on request. 

DISPLAY MODE 

Scale 1:1 

[ B.B.B.B.B ] 
Fig. 1 Universal LCD 

QUICK REFERENCE DATA 

Vop 

Ambient operating 
temperature range 

commercial grade 
extended grade 

Overall 
dimensions 

Viewing area 

Digit height 

*With DIL pin connector. 

l ___ LTD-228 __ _ 

3,0 to 6,0 v 

-10 to +60°C 
- -

50,7 x 30,4 mm 
54,0 x 35,4 mm* 

45,8x17,8 mm 

10,0 mm 

December 1986 79 



---LTD-228 __ j 
MECHANICAL DATA 

Dimensions in mm 

Connect all unused segments to common. 

-1 
(17,8) (10) 

., .. , j .,,, L 
t ;.10.2 

~6.3 

1 

~2.5--

50,8±0.25 ___________ , 

50,2±0,3 ___________ , 
,__ __________ (49,61 ___________ , 

minimum viewing area 

1,8 

, __________ (45,8) ----------1 

10 

! 
! 

10,2 
±0,2 

! 

, ____________ "'48,3 ---------- 7Z96636 

t 
v 

preferred viewing direction 

1,2 --·-

(32,81 (21,6) 0 3 
26 . --

±0,3 ±0,15 

I 

4,4 
±0,3 

0,5 

1,1 
±0,1 

(22,8) }g~5 (35,4) 
26,6 - • 

±0,25 

3,8 
±0,25 

for elastomer 
connection 

side view 

Preferred drivers: PCF8576, PCF2112 (x2) Fig. 2 



6-DIGITLCD 

DEVICE DESCRIPTION 

The LTD229-C01/Cl l/Cl 2 is a direct drive, 6-digit, 
7-segment LCD. The cell is available in reflective viewing 
mode. The LTD229 is a universal LCD. Transflective 
version is available on request. 

DISPLAY MODE 

Scale 1:1 

QUICK REFERENCE DATA 

Yop 

Ambient operating 
temperature range 

commercial grade 
extended grade 

Overall 
dimensions 

Viewing area 

Digit height 

* With DIL pin connector. 

[a.a;a.a;a.a] 
Fig. 1 Universal display 

l ___ LTD-229 __ _ 

3,0 to 6,0 v 

-10to+60°C 
-25 to +80°C 

69,8 x 30,4 mm 
65,8 x 18,4 mm* 

73,0 x 35,4 mm 

12,7 mm 



---L-TD-229 ___ J 
MECHANICAL DATA 

Dimensions in mm 

Connect all unused segments to common. 

118,41 

~24,4 

"6 
;;,8 

l 
0 N 

d 
+I 
ID 
ri 

~0,6- -­
~2 ...... 

N 
~ 

N 
d d 
+I +I +I 

t ID 

~~ ~ 

t 
v 

preferred viewing direction 

1,1 
±0,1 

132,81 26 121,6) 0,3 -

±0,3 ±0,15 

4,4 
±0,3 

I 
0,5 

Preferred drivers: PCF2112 (x2), PCF8577 (x2) 

82 Dmmlm 19861 

N N 
d o' 

~ +I 

~ ~ 
165,81 

~67,8 

1,1 
±0,1 

N 
d 
+I 
ID 
0 

'° .. 

minimum viewing area 

~ 
+I 
;'; .. 

~ N 
d 

+I 
~ ID 

:g 

with DIP Ill 
connectors 

122,81 ,3g·i5 135,41 
26,6 - ' 

I 0,2 ± 0,25 
i ±0,05 

3,8 
± 0,25 

side view 

7Z96!i43 

1 
12,7 

l 
8,8 

±0,2 

! 



3Yz-DIGIT MULTIPLEX DRIVE LCD MULTIMETER 

DEVICE DESCRIPTION 

The LTD231-EOI is a I :3 multiplex drive, 3\6-digit, 
7-segment LCD multimeter with MEMORY and LOW 
BATTERY indicators. The cell is available in reflective 
viewing mode and is compatible to the Teledyne TSC805 
analog-digital-converter. 

DISPLAY MODE 

Scale 1:1 

IUIMll llltJ 

~ 'BBBK0 
mm I. . . mVA 

Fig. 1 Multimeter display 

l __ L-TD2-31 --

QUICK REFERENCE DATA 

Yop 3,2 to 3,45 v 

Ambient operating 
temperature range 

commercial grade -10 to +60 °C 
extended grade - -

Overall dimensions 50,8 x 30,4 mm 

Viewing area 45,8 x 17,1 mm 

Digit height 17J mm 

Conductive rubber connection. 



LTD231 J 
MULTIPLEX DUTY FACTOR 1 :3 

CONTACT 
COMMON 1 COMMON2 COMMON3 NUMBER 

1 comm 1 

2 comm 2 

3 comm3 

4 LOQ A 

5 n v 
6 K m 

7 bl cl 

8 al gl dl 
I 9 fl el I 

I 
10 I b2 c2 P2 

I 11 a2 g2 d2 

112 
f2 e2 

13 b3 c3 P3 

114 a3 g3 d3 

115 
f3 e3 

16 b4 c4 P4 

~ 
AC - AUTO 

8 BAT MEM 

Preferred drivers: TSC805, PCF8576 



3~ - digit multiplex drive LCD multimeter l __ LTD-231--

MECHANICAL DATA 

Dimensions in mm 

Unused segments to be controlled "off'. 

I
~---------- 50,8±0,25 -----------. 

• 50,2±0,3 -----------ii 

o.s±o.3- _

1 
F

2
•
54

(
1
1;:;6I 

3,04± 0,2 -- ,- 1,5-;- r 1,04 minimum viewing area 

1,5 

30.4 
3 

(17,11 (101 
±0,25 

j 
1,5 
1,2 

;.23.4 1,5 
~20,2 

;.10,2 7,8 

~~-"~!_·3~-1~---tt---++----+-t--+----+---t-------1++----+-'-±-r 
3,9± 0,2~ 

6,6 
±0 ,25 

0,3 -
±0,15 

122,81 

1,1 
±0,1--

---
3,8 

±0,25 

,,o,6-1-
7,2-2,3 3,8 7,8 - 7,8 6,8 

-7.4 
" 2,5 145,81 ___________ , 

,__ ________ t ___ :?:48,3 -----------· 

v 
preferred viewing direction 

--± 0,05 H4l 
121,61 

2 
±0, 

H 
_ 1.1 

±0,1 
---

4,4 
±0,3 

side view 

Fig. 2 

lZ96564 





4~-DIGIT MULTIPLEX DRIVE LCD MULTIMETER 

DEVICE DESCRIPTION 

The LTD232-E01 is a 4!6-digit, 7-segment LCD with a 1 :3 
multiplex drive ratio. The LTD232 is a multimeter with 
LOW BATTERY and CONTINUITY indicators. The cell is 
available in reflective viewing mode. Transflective version 
is available on request. 

DISPLAY MODE 

Scale 1:1 

LOW BATTERY CONTINUITY 

-1.B.B.B.B 
Fig. 1 Multimeter display 

l LID232 

QUICK REFERENCE DATA 

Vop 3,2 to 3,45 v 

Ambient operating 
temperature range 

commercial grade -10to+60°C 
extended grade - -

Overall dimensions 50,8 x 30,4 mm 

Viewing area 44,8 x 16,8 mm 

Digit height 11,0 mm 

Conductive rubber connection. 



LTD232 j 
MULTIPLEX DUTY FACTOR I :3 

CONTACT 
COMMON I COMMON2 COMMON3 

NUMBER 

1 fl el Pl 

2 al gl di 

3 bl cl K 

4 f2 e2 P2 

5 a2 g2 d2 

6 b2 c2 L 

7 f3 e3 P3 

8 a3 g3 d3 

9 b3 c3 LOW BAT 

10 f4 e4 P4 

11 a4 g4 d4 

12 b4 c4 CON 
13 comm I 

14 comm2 

15 comm3 

Preferred driver: PCF8576 



472 - digit multiplex drive LCD multimeter l __ L-TD2-32 --

MECHANICAL DATA 

Dimensions in mm 

Unused segments to be controlled "off'. 

-----------50,8±0,25-----------1 
, ___________ 50,2+ 0,3 __________ , 

0,6±0,3- .-------------149,6)-----------1 

-s,4--6.4 12,8-

-4,6-- 0,6- -12,7 

;?10,2 

minimum 
viewing 

area 

7,9 
±0,2 

"' 61·8 -11:1rrr:11 ITT TTI T if T iTT1TTITiT-
~~-~~-~---1-~--+<-~' 1,.._,,...1_2 ...,' ...,' 3,.._1,...14.,...1~15,.._',...' ..... 6 '~'...,7~1 .... 18 .... 1 ..... '...,9,...1~'1.,...01~11_1~'~'12,.._,,...,1_31...,1,...14,...1~11~5'--+~--I 

.,o,6-1 6,8711±0,2 ll L '11,5:1 C~.~L4xl J 
a,a±o,2 -s,2J-4,4+- e -- e -1- 9 

:'E3,Q-.. (44,8) __________ , 

'-----------,-t-- "47,8 __________ , 

6,6 
± 0,25 

v 
preferred viewing direction 

0,3 - H ±0,15 
- 0,2 H ±0,05 

122,8) 121,6) 

1,1 
±0,1--

~ 
1,1 

r±o.1 
---

3,8 
±0,25 

side view 
Fig. 2 

4.4 
±0,3 

2 6 
3 ±0, 

7Z96565 
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16-DIGIT MULTIPLEX DRIVE LCD 

DEVICE DESCRIPTION 

The LTD233-E01 is a 16-digit, 7-segment LCD with a 1 :2 
multiplex drive ratio. The cell is available in reflective 
viewing mode. Typically included in telecom applications. 
Transflective version is available on request. 

QUICK REFERENCE DATA 

Vop 

Ambient operating 
temperature range 

commercial grade 
extended grade 

Overall dimensions 

Viewing area 

Digit height 

l_LTD23-3 

2,8 to 3,2 v 

-10to+60°C 
- -

69,8 x 20,3 mm 

65,8 x 11,2 mm 

6,0 mm 

Conductive rubber connection. 

DISPLAY MODE 

Scale 1:1 

BBBBBBBBBBBBBBBB 
a a a a a a a • a a a a a • • a 

Fig. 1 Telecom display 

( Derembec 1986 91 



LTD233 J 
MULTIPLEX DUTY FACTOR 1:2 

CONTACT 
COMMONl COMMON2 NUMBER 

CONTACT COMMONl COMMON2 NUMBER 

1 comm2 35 comm3 
2 gl el 36 bl6 P16 
3 cld2 dl 37 al6 fl6 
4 g2 e2 38 blS PlS 
5 c2 d2 39 alS flS 
6 g3 e3 40 bl4 P14 
7 c3 d3 41 a14 fl4 
8 g4 e4 42 bl3 P13 
9 c4 d4 43 al3 fl3 

10 g5 eS 44 bl2 P12 
11 cS dS 45 a12 fl2 
12 g6 e6 46 bll Pll 
13 c6 d6 47 all fl 1 
14 g7 e7 48 blO PlO 
15 c7 d7 49 alO flO 
16 g8 e8 50 b9 P9 
17 c8 d8 51 a9 f9 
18 g9 e9 52 b8 PS 
19 c9 d9 53 a8 f8 

20 glO elO 54 b7 P7 
21 clO dlO 55 a7 f7 
22 gll ell 56 b6 P6 
23 ell dll 57 a6 f6 
24 gl2 el2 58 b5 PS 
25 cl2 dl2 59 a5 f5 
26 gl3 el3 60 b4 P4 
27 cl3 dl3 61 a4 f4 
28 gl4 el4 62 b3 P3 
29 cl4 dl4 63 a3 f3 

30 glS elS 64 b2 P2 
31 clS dlS 65 a2 f2 

32 gl6 el6 66 bl Pl 
33 cl6 dl6 67 al fl 
34 comm4 68 comm3 

comm3 comm4 comm3 comm4 

Preferred drivers: PCF21 l l (x2), PCF8577 (x2) 
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u 
(]) 
() 
(]) 

s 
r::r 
(]) 
..... 

\0 
00 

°' 

\0 
w 

MECHANICAL DATA 

Dimensions in mm 

Unused segments to be controlled "off'. 

--- 69,8±0,2 

.----- 69,2±0,3 

0,6±0,3-11 (68,6) 

N 
N N N 

o' 
N N o' 

6 o' o' o' o' o' +I o' +I ~ +I ~ +I +I +I ~ 

+I ;; M ~ w w 
6( ~- ~ 

~- "' M• ai ri 

l-r~ 
20,3 (112) l 1 
±I0,~15,75 j' <:15,1 L 

I ' I I I 'I j ,,.t+±=1~t1n ~ 4 i55 l 'T ,1 ,1,,. 
2.96±0,21 I L'_j 1· L 

I 1,2 2,8 

0,6-- -J'g~ 
2- /_' _______ _ 

minimum viewing area 

1,905 {33x) 

(65,8) -

t 2.::67,8 v ~1 
preferred viewing direction 

Fig. 2 

-°' ' 
0. 

cffi: .... 
3 
e:.. 
~ 
~ 

~ 
h u 

~ 
N 
w 
w 





16-DIGIT MULTIPLEX DRNE LCD 

DEVICE DESCRIPTION 

The LTD234-El I is a 16-digit, 7-segment LCD with a I :4 
multiplex drive ratio. The cell is available in reflective 
viewing mode. The LTD234 is a universal LCD. 
Transflective version is available on request. 

QUICK REFERENCE DATA 

Yop 

Ambient operating 
temperature range 

commercial grade 
extended grade 

Overall dimensions 

Viewing area 

Digit height 

l_LTD234-

4,45 to 4,75 v 

- -

-20 to +70°C 

69,8 x 20,3 mm 

65,8 x 11,2 mm 

6,0 mm 

Conductive rubber connection. 

DISPLAY MODE 

Scale 1:1 

[ 8.8.8.8.8.8.8.8.8.8.8.8.8.B.8.8.] 
Fig. 1 Universal display 



LTD2M J 
MULTIPLEX DUTY FACTOR 1:4 

CONTACT NUMBER COMMON! COMMON2 COMMON3 COMMON4 

1 comm 1 

2 comm 1 

3 el dl gl fl 

4 e2 d2 g2 f2 

5 NC 
6 e3 d3 g3 f3 

7 NC 
8 e4 d4 g4 f4 

9 NC 
10 e5 dS g5 f5 

11 NC 
12 e6 d6 g6 f6 

13 NC 
14 e7 d7 g7 f7 

15 NC NC 

16 e8 d8 g8 f8 

17 NC 
18 NC 
19 e9 d9 g9 f9 

20 elO dlO glO no 
21 NC 

22 NC 
23 ell dll gll fl1 

24 NC 
25 el2 d12 gl2 f12 

26 NC 
27 e13 d13 gl3 f13 

28 NC 
29 el4 d14 g14 f14 

30 NC 
31 e15 d15 g15 f15 

32 e16 d16 gl6 f16 

33 comm 2 

34 comm 2 



16 - digit multiplex drive LCD l ___ LTD-23-4 --

MULTIPLEX DUTY FACTOR 1:4 (continued) 

CONTACT NUMBER COMMON I COMMON2 COMMON 3 COMMON4 

35 comm2 

36 comm 2 
37 cl6 pl6 bl6 al6 

38 c!S p!S b!S a!S 

39 NC 

40 NC 

41 cl4 pl4 bl4 al4 
42 NC 

43 cl3 p13 bl3 al3 
44 NC 

45 c12 pl2 bl2 al2 
46 NC 

47 ell pll bl! all 

48 NC 

49 c!O p!O b!O a!O 
50 NC 

51 c9 p9 b9 a9 
52 NC 

53 c8 p8 b8 a8 

54 NC 

55 c7 p7 b7 a7 

56 NC 

57 c6 p6 b6 a6 

58 NC 

59 c5 pS bS as 

60 NC 

61 c4 p4 b4 a4 
62 NC 

63 c3 p3 b3 a3 
64 NC 

65 c2 p2 b2 a2 

66 cl pl bl al 

67 comm4 

68 comm4 

Preferred driver: PCF8576 

( "'"mbe< 1986 97 



'° 00 

~ 
(") 
co 
3 er 
~ 

'° 00 

°' 

MECHANICAL DATA 

Dimensions in mm 

Unused segments to be controlled "off'. 

---------------- 69,8±0,2 ---------------~ 

6U±U I 
-----------------168,6) 

f 
7,15 

±0,2 

! l .•111 It I' I',' JI I'.' l I','. I'.''''.' I I I','' I 1.1 I I',' I I'.' I I I! I JI','!'',' I' It I I·.' 1J1 I l___j 
34 

1-.---------------~67,8----------------~ 

t 
v 

preferred viewing direction 

Fig. 2 

0,85±0,1--1 

0,3±0,15-1! 

I .L 
17,75 j 
±0,2 

j 2,55± 0,2 

0,85±0,1 

r-2±0,05 

l ' 
114) I l 17,15 

±0,3 

~±0,3 l 

~ 
~ 
""" 



3~-DIGIT LCD MULTIMETER 

DEVICE DESCRIPTION 

The LTD241-C01/Cl l/Cl2 is a direct drive 3~-digit, 
7-segment LCD multimeter_ The cell is available in 
reflective viewing mode. Transflective version is available 
on request. 

DISPLAY MODE 

Scale 1:1 

QUICK REFERENCE DATA 

Vop 

Ambient operating 
temperature range 

commercial grade 
extended grade 

Overall 
dimensions 

Viewing area 

Digit height 

*With DIL pin connector. 

'""' a·a a s'tf. : I 

Fig. 1 Multimeter display 

l LTD~! 

3,0 to 6,0 v 

-10 to +60°C 
-25 to+80°C 

69,8 x 3b,O mm 
73,0 x 43,0 mm* 

65,8 x 26,0 mm 

17,8 mm 

December 1986 99 



---L-TD2-41 _ __.J 
MECHANICAL DATA 

Dimensions in mm 

Connect all unused segments to common. 
, ______________ 69,8~~:~ _______________ , 

0,3±0,3 -1 
0,3 -10,02±0,2 -
I ,----

----------68,8±0,2 _______________ , 

0 
+I 

~-

'--------------(65,8)--------------->j 

---------------~67,B -----------
t 

v 
preferred viewing direction 

(40,41 ;~.~ ;~.~ 
I o.3 _. 

I 
±0,15 

l_ 
j :0~3 
---! 

with DIP Ill 
connectors 

side view 

Preferred driver: PCF2112 Fig. 2 

100 December 1986 
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4-DIGIT LCD 

DEVICE DESCRIPTION 

The LTD242-C01/Cl l/Cl2 is a direct drive, 4-digit, 
7-segment LCD. The cell is available in reflective viewing 
mode. The LTD242 is a universal LCD. Transflective 
version is available on request. 

DISPLAY MODE 

Scale 1:1 

QUICK REFERENCE DATA 

Vop 

Ambient operating 
temperature range 

commercial grade 
extended grade 

Overall 
dimensions 

Viewing area 

Digit height 

* With DIL pin connector. 

BB.t,0 
.. t.C:O.O 

Fig. 1 Universal display 

l __ L-TD-242 __ _ 

3,0 to 6,0 v 

-10 to +60°C 
-25 to +80°C 

69,8 x 65,8 mm 
73,0 x 26,0 mm* 

65,8 x 26,0 mm 

17,8 mm 

December 1986 101 



..... 
0 
N 

ti 
(1) 
() 
(1) 

s 
cr' 
~ 
..... 
\0 
00 

°' 

MECHANICAL DATA 

Dimensions in mm 

Connect all unused segments to common. 

II 
~6 l 

, __________________ 69,8~~.~ ---------------~ 

.------------------ 68,8±0,2 ---------------~ 

minimum viewing area 

----------50 -----\ 

f'~2-;:;-x~-:--1___ 2 3 • -1 r:: 10 ~ 
I ~ ~ • 
I 
I 
I 
I 
I 

17,8 

11-11 ;g 
-~;611_+, _j 

I 
I 
I 
"--

I 

Jo[~ 
~2-- --------------

N N N N N d 0 0 0 0 0 
+I ;';) +I +I +I +I 
"' ~ "' "' "' :::: ~- ~ ~-

~-
M 

... 
(65,81 

Preferred drivers: PCF2112, PCF8577 Fig. 2 

1,2 
___ I __ 

(40 4) 38,0 28 8 
1' ±0,2 ±0,2 

---l 

with DIP Ill 
connectors 

1, 1 -:. 
±0,1 

I 

I 
I 
I 
I 
I 

0,3 ~11.i 
±0,15 ! 

t t 
4,6 6 

_ _J I 

1;..... ±10~1 

30,4 
±0,2 

1-- 0,2 
±0,05 

3,8 
±0,3 ---, 

(431 

7Z96545 

!:; 
0 
~ 
N 



1-DIGIT LCD 
DEVICE DESCRIPTION 

The LTD261-C01/Cl 1/C12 is a direct drive, I-digit, 
7-segment LCD. The cell is available in reflective viewing 
mode. The LTD261 is a universal LCD. Transflective 
version is available on request. 

DISPLAY MODE 

Scale 1:1 

QUICK REFERENCE DATA 

Yop 

Ambient operating 
temperature range 

commercial grade 
extended grade 

Overall 
dimensions 

Viewing area 

Digit height 

* With DIL pin connector. 

Fig. 1 Universal display 

l_LTD261-

3,0 to 6,0 v 

-!Oto+60°C 
-25 to +80°C 

76,2 x 101,6 mm 
76,2 x 106,6 mm* 

71,2x89,0 mm 

76,0 mm 

( Derembe< 1986 103 



--L-TD2-61 _J 
MECHANICAL DATA 

Dimensions in mm 

Connect all unused segments to common. 

1-----76,2~~.~ (3")-----1 

0,6±0,4--1~-----75± 0,2-----~~11 

8,5±0,2- - 59,25±0,2-

I 
I 
I 
I 
I --1- I 

50 ---

1001 1141 I 
;,05,3 I 1 

-1 

~ 57,81 ~~ ~ 
;.43,8 : 

I 'Y 
I o 1"' . I i,__ _________ __c_' _____ _). 

~6.3 com 

76 

12,8 
±0,2 

1,5 1,04 
--, 

_6,85 
±0,2 

~ 2,5-- (71,2) 

t 
;;i: 73,7 7Z96533 

'V' 
preferred viewing direction 

0,3±0,15-

-o,2±0,05 

detail A 

Preferred drivers: PCF2112, PCF8577 Fig. 2 

with DIP Ill 
connectors 

104 101,6 
±0,2 

A 

92,4 94 ( 106,6) 
± 0,2 ± 0,2 

side view 



l.____LT-D262--

8-DIGIT LCD 

DEVICE DESCRIPTION 

The LTD262-C01/Cl l/Cl2 is a direct drive, 8-digit, 
7-segment LCD. The cell is available in reflective viewing 
mode. The LTD262 is a universal LCD. Transflective 
version is available on request. 

DISPLAY MODE 

Scale 1: 1 

QUICK REFERENCE DATA 

Yop 

Ambient operating 
temperature range 

commercial grade 
extended grade 

Overall 
dimensions 

Viewing area 

Digit height 

* With DIL pin connector. 

Cl 1~1.0 1~1.c1 O·CI 1:1 
LJ.O;O.O;LJ.LJ;LJ.Lf 

Fig. 1 Universal display 

3,0 to 6,0 v 

-10 to +60 °C 
-25 to +80°C 

93,8 x 30,4 mm 
97,0 x 35,4 mm* 

89,8 x 18,4 mm 

12,7 mm 



---LT-D26-2 _J 
MECHANICAL DATA 

Dimensions in mm 

Connect all unused segments to common. 

1-----~----------93,8~g:~ ---------------• 

0,3±0,3-11---------------92,8±.0,2---------------· 

6,25 
- ±0.2 r- minimum viewing area 

(18,4) rr 
"24.4 I "22 L 

50 

!K~EiiB~BiB.BiBJ6.___._~i-++------'·l, 
DP7 DP6 DP5 DP4 DP3 DP2 DP1 j 

N d N N N N N d d o· o· o· d d 
+I +I +I +I +I +I 

~ 
+I 

"' "' "' "' "' "' ~ ~ N :<! "' ~· 
~- ;:i;· "' ,,; .. .. ,,0,6~- ~ 

,,;2 ·---------------(89,81 

t 
:::=:91,8 1--------------~ 

v 
preferred viewing direction 

with DIP 111 
connectors 

N N 
d d 
+I +I 

"' N 

:;;' g· 

(32,8) ::~.; 22,8 30,4 (35,4) 
±. 0,2 ± 0,2 

Preferred drivers: PCF21l2 (x3), PCF8576 (x3) 

106 December 1986 

±0,15--l 0,3 

0,5 

0,2 l ±. 0,05 

3,8 
±0,3 

side view 

Fig. 2 

N N 
d o· 
+I +I 

"' "' .. 
"' ~ 

"' 

N 
d 

~ 
~-

N 
d 
+I 

~ 
"' 

8,85 
±.0,2 



6-DIGIT LCD 

DEVICE DESCRIPTION 

The LTD263-C01 and Cl 1 is a direct drive, 6-digit, 
7-segment LCD. The cell is available in reflective viewing 
mode. The LTD263 is a universal LCD. Transflective 
version is available on request. 

DISPLAY MODE 

Scale 1:1 

QUICK REFERENCE DATA 

Vop 

Ambient operating 
temperature range 

commercial grade 
extended grade 

Overall 
dimensions 

Viewing area 

Digit height 

* With DIL pin connector. 

l __ L-TD2-63--

3,0 to 6,0 v 

-10to+60°C 
-25 to +80°C 

93,8 x 38,0 mm 
97,0 x 43,0 mm* 

88,8 x 25,4 mm 

17,8 mm 

B.B:B.B:B.B 
Fig. 1 Universal display 

December 1986 107 



--LT-D263_J 
MECHANICAL DATA 

Dimensions in mm 

Connect all unused segments to common. 
, ______________ 93,8±0,25 ______________ , 

(25,41 -) 11C 

;,31,1 I L 
"'241 

~14 

, ______________ 93,2±0,3 ______________ , 

--------------(92,61---------------•I 

minimum viewing area 

1 
17,8 

l 
10,1 
±0,2 

~~~~~-1+-1--+----''t="'f"'~~"-'7~\""'-~~'i"""+'~~'"'-T~+'"'"'~~"'f""'-+----1-'--· 

j-- +6~ 2 ..-.10,45 --
"' 06 ~1 · 3,55 

"'2.5- -------------188,81----------------1 

·--------------"'91.3----------------· 

t 
-v 

preferred viewing direction 

(40,41 (29,21 
33,6 
±0,3 

Preferred drivers: PCF21l2 (x2), PCF8577 (x2) 

108 Deoombe< 19861 

with DIP Ill 
connectors 

1,1 
±0,1 

~ 1,1 
±0,1 

(30,41 

3,8± 0,25 

side view 

Fig. 2 

38 (431 

7Z96636 



5-DIGIT TILL LCD 

DEVICE DESCRIPTION 

The LTD264-Cl I and CJ 2 is a direct drive, 5-digit, 
7-segment till LCD. The cell is available in reflective 
viewing mode. Transflective version is available on 
request. 

DISPLAY MODE 

Scale 1:1 

QUICK REFERENCE DATA 

Yop 

Ambient operating 
temperature range 

commercial grade 
extended grade 

Overall 
dimensions 

Viewing area 

Digit height 

* With DIL pin connector. 

l ___ LTD-26-4 --

3,0 to 6,0 v 

- -
-25 to +80 °C 

114,0 x 46,0 mm 
!17,4x 51,0 mm* 

109,0 x 33,4 mm 

25,0 mm 

ERROR 
NO 

SALE 
0 1:1 1:11:1 l!I 
Lf .Lf .Lf .Lf .Uf r r r r 

Fig. 1 Till display 
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LTDU4 J 
MECHANICAL DATA 

Dimensions in mm 

Connect all unused segments to common. 

--------------114~~:;-----------------· 
------113±0,2----------------n 

minimum viewing area 

3397 

-----------! --3111,5~-----------------' 

v 
preferred viewing direction 

Preferred drivers: PCF21l2 (x2), PCF8577 (x2) 

110 December 1986 

with DIP Ill 
connectors 

side view 

Fig. 2 



BARGRAPH LCD 

DEVICE DESCRIPTION 

The LTD321-C01 is a direct drive bargraph display with 
2 commons. The cell is available in reflective viewing mode. 
The LTD321 is a universal LCD. Transflective version is 
available on request. 

COMMONS 1 AND 2 

comm 1 segments 1 to 20; a; b 

comm 2 segments 21 to 40; c; d 

Preferred drivers: HEF4754V, PCF8576 

DISPLAY MODE 

Scale 1:1 

QUICK REFERENCE DATA 

Vop 

Ambient operating 
temperature range 

commercial grade 
extended grade 

Overall 
dimensions 

Viewing area 

Digit height 

* With DIL pin connector. 

11111111111111111111 
~~ ~~ 

11111111111111111111 
Fig. 1 Universal bargraph display 

l __ L-TD-321--

3,0 to 6,0 v 

-10to+60°C 
- -

69,8 x 30,4 mm 
73,0 x 35,4 mm* 

64,8 x 17,8 mm 

5,0 mm 
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---L-TD-32l ___ J 
MECHANICAL DATA 

Dimensions in mm 

Unused segments to be controlled "off'. 

( 17,81 

~ 24,1 

, _______________ 69,8±0,25 ----------------1 

69,2±0,3 

0,6±0,3- 1----------------168,61-----------------1 

minimum viewing area 

-1 
1101 

!!S:20,2 L 
:::::6,3 

::so,s ..... --

:S2,5 -

----------- 50,2 -----------
, _____________ 59,8 -------------~·· 

--------------164,81----------------1 

1------------t----~67,3----------------1 

v 
preferred viewing direction 

1,2 
__ +_ t 

.---------l•-+....n·-4.6- 6 ---

-~ 

1.1 
±0,1-

1,1 
±0,1 

122,81 (32,81 26 121,61 0,3 -

±0,3 ±0,15 4.. 0,2 

4.4 
±0,3 

I 
0,5 

I ±0,05 

3,8 
±0,25 

side view 

Fig. 2 

/g·i5 135.41 
26,6 - . 

±0,25 

with DIP Ill 
connectors 

112 December 1986 
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BARGRAPH LCD 

DEVICE DESCRIPTION 

The LTD351-E01 is a bargraph display with a I :2 
multiplex drive ratio. The cell is available in reflective 
viewing mode. The LTD351 is a universal bargraph LCD. 
Transflective version is available on request. 

DISPLAY MODE 

Scale 1:1 

Fig. 1 Universal bargraph display 

l __ L-TD3-Sl--

QUICK REFERENCE DATA 

Vop 3,0 to 3,2 V 

Ambient operating 
temperature range 

commercial grade -10to+60°C 
extended grade - -

Overall dimensions 26,0 x 114,0 mm 

Viewing area 16,0 x 109,0 mm 

Conductive rubber connection. 

MULTIPLEX DUTY FACTOR 1 :2 

I 2 3 4 to 107 

comm I comm 1 xi to x104 

comm2 comm2 comm2 yl to y104 

Preferred drivers: PCF2111 (x4), PCF8576 (x3) 
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-.j>. 

~ 
8 
3 
Cl' 
(I) .... -\0 
00 

°' 

MECHANICAL DATA 

Dimensions in mm 

Unused segments to be controlled "off'. 

114+0,4 I -0.2 
l.--~~~~~~~~~~~~~~~~~~113±~2 ~~~~~~~~~~~~~~~~~~-. 

minimum viewing area 
107 

r -11 114 ------.u~ 26 1111 is1 n 
± 0•2 .,21,5 j I 5~. · 

"" )t j L_L,.g_j~- :tl-
4~ I I ±0,2 ~4!;. 

_________ _Jtilllliiililli. __ _ 

":·5 j j ±;+ 0,2l't 

~-:.J-11_~:.:__:____-====== 1~=------

1,1±0,1 

0,3±0,16-· 

1,1±0,1 

1,2±0,05 

side view 

Fig. 2 

4 +-P, 
preferred 
viewing 

direction 

~ w 
Ul -
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240 x 64 DOT MATRIX LCD MODULE 

QUICK REFERENCE DATA 

Outline dimensions 

Viewing area 

Dot size (spacing 0,05 mm) 

Mass 

Drive method 

Supply voltage 

Power consumption 

Temperature compensation circuit 

Data interface 

Controller 

Viewing mode 

180 x 75 x 10,5 mm 

132,6 x 39,0 mm 

0,48 x 0,48 mm 

""120 g 

MUX 1:64 

+5;-11 v 
30 mW 

built in 

serial 

external 

reflective 

l LTG201-N01 

MODULE DESCRIPTION 

The LTG201-N01 is a 240 x 64 full dot LCD module. The 
module incorporates column and row driver LSI ICs and a 
temperature compensation circuit mounted on a single 
PC-board. The module is capable of displaying graphics, 
figures and symbols if connected to a microprocessor or 
specially designed LSI IC. 
Using 5 x 7 dot character format the module can display up 
to 8 lines of 40 characters. 
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LTG201-NOI J 
MECHANICAL DATA 

Dimensions in mm -------------180±0,5 -------------,1 
, ____________ 110±0.a -2±0,s 

, ___________ 155,5±0,4 -J~ H-' 11,6±0,6 
, _________ 132,6± 0,3 -21,9± o,s-
i--------- 127,15 24,6±0,5-

1 3~,5 

5,5± 0,5 J_ ..1 lit.- --¥-
- 12,5; 11~5 ~'--li-JTc~t-----c==============::;-----r1 c~p~ L:q_R1,75(4x) ±0.5 +0,5 '= 

1 
'- :::,. 
I I\ l 
t-i---~- I A I 

±7~5 ±·0~3 ±5~. ±31~3 33j.87 ~ I I 
: I (2,s!:~~x9) 
L-------------------------------J • __J 

l ___ _lj,.--_::t-=::._..-........:::==============:__..--..~'?::JJ 1~t -.J.6 I .':!_= 0,5 17,8 

L-----~-i..:.· ___________________ -_..,i~- - ±0,5 

H11(10x) 

1-:"--1 

= = = = I II I 

detail 0 1Z96618 

Fig. I 



240 x 64 dot matrix LCD module ~-~~-L-T_G_2-0l--N-0-1~~~~-
PIN DESCRIPTION 

,., - PIN NO. SYMBOL NAME AND FUNCTION 
10 ssus 
20 CP1 I ssus scan start-up signal 
30 CP2 

40 DDS 2 CPI clock pulse (latch) 
50 ADS 

60 vDD 

70 Vss 
3 CP2 clock pulse (data) 

so Vee 
90 n.c. 

) 
100 n.c. 

4 DDS display data signal 

5 ADS alternating drive signal 

6 Von power supply (logic) 

~-5~ 7Z96517 

7 Vss ground 

8 VEE power supply (LCD) 

9 n.c. not connected 
Fig. 2 Pin configuration 

10 n.c. not connected 



LTG201-N01 

RATINGS 

Llmiting values in accordance with the Absolute Maximum System (IEC 134) 

PARAMETER 

Supply voltage (logic) 

Supply voltage (LCD driver) 

Input voltage 

Storage temperature 

Operating ambient temperature 

OPERATING CHARACTERISTICS 

Tamb = 25 °C unless otherwise stated 

PARAMETER 

Supply voltage (logic) 

LCD driver voltage 

LOW level input voltage 

HIGH level input voltage 

LOW level input leakage current 

HIGH level input leakage current 

Supply current (logic) 
VEE=-11 V 
VDD= 5 v 
f = 80 Hz 

Supply current (LCD driver) 
VEE=-llV 
VDD= 5 v 
f= 80Hz 

Power dissipation 

Input capacitance 
pin 1 
pins 2 and 5 
pin 3 
pin4 

SYMBOL MIN. 

VDD-Vss 0 

VDD-VEE 0 

VJ 0 

Tstg -25 

Tamb 0 

SYMBOL MIN. 

VDD-Vss 4,75 

VEE-Vss -12,0 

VJL 0,0 

Vm o,s VDD 

iJL -10,0 

IJH -

IoD -

IEE -

Pct -

CJ -

CJ -

CJ -

CJ -

TYP. MAX. UNIT 

- 6,0 v 

- 18,0 v 

- VDD v 

- +60 oc 

- +50 oc 

TYP. MAX. UNIT 

5,0 5,25 v 

--11,0 - v 

- 0,2 VDD v 

- Von v 

- - µA 

- 10 µA 

6,0 12,0 mA 

1,0 2,0 mA 

41,0 82,0 mW 

50,0 - pF 
200,0 - pF 
250,0 - pF 
100,0 - pF 



~~~~2-40~x-6-4-do_t_m_a-tnx_·~LC-D~m-o-du_l_e~~~~~~~~~~~~---Jl_~~-L-T_G_2_01--N~Ol~~~~-
TIMING CHARACTERISTICS 

PARAMETER SYMBOL MIN. TYP. MAX. UNIT 

Frame cycle time tpRM 12,5 - 14,3 ms 

HIGH level clock pulse width 
tWH 400 - - ns 

(CPI) 

HIGH level clock pulse width 
tWH 125 - - ns 

(CP2) 

LOW level clock pulse width 
twL 125 - - ns 

(CP2) 

Oock cycle time tcyc 390 - - ns 

Data set-up time tdsu 100 - - ns 

Data hold time tdh 100 - - ns 

SSUS clock hold time tsh 800 - - ns 

Oock rise time tr - - 50 ns 

Clock fall time tf - - 50 ns 
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240 x 64 dot matrix LCD module 

j 
LCD 

applied 
voltage 

supply voltage 
foe 

I 
TEMPERATURE 
COMPENSATION 

CIRCUIT 

logic circuit 

t Vss 

DOT MATRIX LCD UNIT 10µF 7Z96516 

Fig. 4 Contrast adjustment circuit 

DRIVING METHOD 

The circuit configuration is shown in Fig. 5. 

Input data and control signals 

Input data and clock pulse are entered at the input data pin 
(pin 4) and the CP2 (pin 3) respectively; starting at the top 
left of the display. The data input is implemented in the 
form of I-bit serial data (HIGH level-turn on, LOW level­
turn off). 
On the falling edge of CP2 clock the input data is 
sequentially transferred via the shift register in the signal 
electrode driver. 

l-~~-L-TG--20_1_-N_O_l~~~~-
After I row of data (240 dots) has been entered it is latched 
in the form of parallel data corresponding to 240 lines of 
signal electrodes. The data is dispatched to the signal 
electrodes after it has been latched. Scan start-up signal 
SSUS is transferred from the scan signal driver to the first 
row of the scan electrodes displaying the data signals on the 
first row of the display. The data displayed will be 
according to the combination of voltages applied to the 
scan and signal electrodes of the LCD. 
While the first row of data is being displayed the second 
row is being entered. When the full 240 dots of data has 
been entered and latched on the falling edge of the CPI 
clock, the display proceeds to the second row. 
The display input is repeated up to the 64th row to 
complete the whole area of the display, then the data input 
proceeds to the next display face. 
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LTGWl-NOI J 

CP1 
2 

CP2 
3 

ADS 
5 

ssus 1 

DDS ~ --i 

LJ 40 COLUMN J L LCD DRIVER 

140 

~ 40 COLUMN ~LCD DRIVER 

_140 

:r 
I r 40COLUMN1 1 LCD ORIVERjl------+-t-+-;h 

140 

240 x 64 LIQUID CRYSTAL DISPLAY PANEL 

{•o 
~ _r 40 COLUMN~L u 11 LCD D~VER Jl 

_140 j_4o 

_J 40 COLUMN} _J 40 COLUMNb rl LCD DRIVER fl LCD DRIVER 

:r:r:r 
6 TEMPERATURE 

Yoo --t-=-- COMPENSATION :r 
CIRCUIT 

ANO BIAS 

VOLTAGE 

GENERATOR 

Fig. 5 Module circuit diagram 

Compatible controllers; LR3691 ;A, LR3692, MSM6240, MSM6255, HD61830B. 

7Z96520 



l LTG401 ·D02 

640 x 200 DOT MATRIX LCD MODULE (with optional EL backlight illumination) 

QUICK REFERENCE DATA 

Outline dimensions 

Viewing area 

Dot size (spacing 0,04 mm) 

Mass 

Drive method 

Supply voltage 

256x125x18 mm 

232 x 106 mm 

0,31 x 0,45 mm 

""470 g 

MUX 1 :100 

+5;-18 v 
Te.mperature compensation circuit built in 

Data interface parallel 2 x 4 bits 

Controller 

Viewing mode 

Illumination (EL backlight) 

external 

transflective 

optional 

MODULE DESCRIPTION 

The LTG401-D02 is a 640 x 200 dot, graphic LCD module. 
The module has an optional electro-luminescent (EL) 
backlight. The module offers a wide graphic display area 
incorporating up to 25 lines of 106, 5 x 7 dot characters. 



LTG401-D02 j 
MECHANICAL DATA 

Dimensions in mm 

44 138 128 106 

256 

I 
232 

J 180 

B6_ :ffi_-

1 
I 

~---., 
Ji i 

1.--t-- IJI 
µ----' 

(30) 

, I 
t---t---- ------·T~::._-i __ :11s-10-- - -- .. 

-it~-- ---'fl-1 
i- 38,1 -i 

l 

(2,54pitchx15) 

I 
l 
I 

connector ( 16 pins) 

00 R1,75 
(4x) 

~~' r::----::;--~-:2r=-=--·5 
l ' 

1-

97,96 

------------2~~9~----------------DDd 
0,49 

DD 
D 

I 
I 
I 
I 
I 
I 
I 
I 
I 

D D 
DD DD 

_DDD __________________________________ DDD 
character pattern d~tails 

7Z96523 

Fig. 1 



640 x 200 dot matrix LCD module 
(with optional EL backlight illumination) 

0 1 ssus 
0 2 CP1 
0 3 CP2 
04 ADS 
0 5 

0 6 VDo 
0 7 Vss 
0 8 VEE 
0 9 DO 
010 Dl 
011 D2 
012 D3 
013 D4 
014 D5 
015 D6 
016 D7 

7Z96522 

Fig. 2 Pin configuration 

Note: Pins DO to D3 are for the upper half of the display 
and pins D4 to D7 are for the lower half. 

l--~~L-TG_4_0_l_-D_0_2~~~~~ 
PIN DESCRIPTION 

PIN NO. SYMBOL NAME AND FUNCTION 

I ssus scan start-up signal 

2 CPI clock pulse (latch) 

3 CP2 clock pulse (data) 

4 ADS alternating drive signal 

5 n.c. not connected 

6 VDD power supply (logic) 

7 Vss ground 

8 VEE power supply (LCD) 

9 DO display data signal 

10 DI display data signal 

11 D2 display data signal 

12 D3 display data signal 

13 D4 display data signal 

14 D5 display data signal 

15 D6 display data signal 

16 D7 display data signal 
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LTG401-002 J 
RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

PARAMETER 

Supply voltage {logic) 

Supply voltage {LCD driver) 

Input voltage 

Storage temperature 

Operating ambient temperature 

OPERATING CHARACTERISTICS 

T amb = 25 °C unless otherwise stated 

PARAMETER 

Supply voltage {logic) 

LCD driver voltage 

LOW level input voltage 

HIGH level input voltage 

LOW level input leakage current 

Supply current {logic) 

Supply current (LCD driver) 

Power dissipation 

Input capacitance 
pin 1 
pins 2 and 4 
pin3 
pins 9 to 16 

128 Do~mb" 19861 

SYMBOL MIN. 

VDD-Vss 0 

VDD-VEE 0 

VI 0 

Tstg -25 

Tamb 0 

SYMBOL MIN. 

VDD-Vss 4,75 

VEE-Vss -23,0 

VIL 0,0 

VJH o,8VDD 

IIL -20,0 

IDD -

IEE -

Pct -

CI -

CI -
CI -

CI -

TYP. MAX. UNIT 

- 6,0 v 

- 29,0 v 

- VDD v 

- +60 oc 

- +50 oc 

TYP. MAX. UNIT 

5,0 5,25 v 

- -14,0 v 

- 0,2 VDD v 

VDD v 

- 20 µA 

22,0 28,0 mA 

15,0 19,0 mA 

41,0 82,0 mW 

50,0 - pF 
200,0 - pF 
250,0 - pF 
100,0 - pF 



640 x 200 dot matrix LCD module 
(with optional EL backlight illumination) ~-~~-L-T-G-40-1--D-0-2~~~~~ 
TIMING CHARACTERISTICS 

PARAMETER SYMBOL MIN. TYP. MAX. UNIT 

Frame cycle time tfRM 12,5 - 14,3 ms 

HIGH level clock pulse width 
tWH 230 - - ns 

{CP2) 

LOW level clock pulse width 
tWL 230 - - ns 

{CP2) 

HIGH level clock puise width 
tWH 130 - - ns 

{CPI) 

Clock cycle time tcyc 500 - - ns 

Data set-up time tdsu 100 - - ns 

Data hold time tdh 100 - - ns 

Clock rise time tr - - 50 ns 

Clock fall time tf - - 50 ns 
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640 x 200 dot matrix LCD module 
(with optional EL backlight illumination) 

DRIVING METHOD 

The circuit configuration is shown in Fig. 4. 

Display face configuration 

To enable a higher contrast the display face is separated 
into two display segments (upper and lower segments). 
This separation allows a reduction in the multiplex ratio so 
that each display segment ( 640 x 100 dots) is driven at a 
multiplex ratio of I: I 00. 

Input data and control signals 

Display data is externally divided into data for each row 
(640 dots) and is implemented in the form of 4-bit parallel 
data. 
On the falling edge of CP2 clock the input data is 
sequentially transferred via the shift register to the top left 
of the display. 
After I row of data (640 dots) has been entered it is latched 
in the form of parallel data corresponding to 640 lines of 
signal electrodes. The data is dispatched to the signal 
electrodes after it has been latched. Scan start-up signal 
SSUS is transferred from the scan signal driver to the first 
row of the scan electrodes displaying the data signals on the 
first row of the display. The data displayed will be 
according to the combination of voltages applied to the 
scan and signal electrodes of the LCD. 
While the first row of the data is being displayed the second 
row is being entered. When the full 640 dots of data has 
been entered and latched on the falling edge of the CPI 
clock, the display proceeds to the second row. 
The display input is repeated up to the 1 OOth row to 
complete the whole area of the display, then the data input 
proceeds to the next display face. 

~--~-L-T-G4~0-1--D0~2~~~~-



-w 
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v 
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"' s 
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~ I I 00 

01 

°' 03 

CP1 

CP2 

ADS 

ssus 

Voo=!S BIAS 
V55 7 VOLTAGE 
V 8 GENERATOR 

EE ---

11111 11111 11111 ti!!! 11111 !1111 11111 I 

640x 200 LIQUID CRYSTAL DISPLAY PANEL ----------------------------------

I 
13 _L14 15 116 

r l 
04 05 06 07 
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I-~ 

I INVERTER I T 5 V 
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Fig. 4 Module circuit diagram 
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l LTM233-NOI 

16-DIGIT LCD MODULE 

QUICK REFERENCE DATA MODULE DESCRIPTION 

Outline dimensions 
Viewing area 
Character size 
Mass 
Drive method 
Supply voltage 
Supply current 
Viewing mode 
Character generator 
Data interface 

DISPLAY MODE 

Scale 1:1 

92,5 x 25,0 x 10,5 mm 
65,8 x 11,2 mm 

3,2 x 6,0 mm 
,,, 21,0 g 

MUX1:2 
+3 v 

30µA 
reflective 
external 

serial (C-bus) 

The LTM233-N01isa16-digit, 1-line, multiplex drive LCD 
module with a multiplex drive ratio of 1 : 2. The module is 
driven by 2 PCF21 l l LCD drivers which are contained 
within the module housing. An external microcomputer can 
be programmed to supply display data of 16 numeric 
characters with some alphabetic characters possible. 

.---I 
0 0 
0 

t---
0 

BBBBBBBBBBBBBBBB • • • • • • • • • • • • • • • • 

0 
0 

0 

0 

0 0 
~~--~~~~~~~~~~~~~~~~~~~~JI-------' 

Fig. 1 Universal display module 
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1::1 
(1) 

~ s 
O" 
(1) ..., -"' 00 
0\ 

Dimensions in mm 

Unused segments to be controlled "off'. 

0 
25 _0,2 

j 

PIN DESCRIPTION 

l 2 

DLEN l DATA 

--------------- 92,5±0,2 -------------~ 

Y5 

viewing area limitation 

I I 
111.2) 12.5 I 17 

JF=l=-L ,) j ,,;18,5 ±O,l 

+ l=H 1. I I 
preferred,;ew· ,,;o,4-1 I~ 

mg direction 
82±0,1 -------------

2,15±0,35 

i 1,6±0,19 

t -1 1- M2 l4xl 

,.,.,, ·~ j !'°' ! 0 (6;91 (::' ;·~, 
!--flash gate 

B 

.Fig. 2 

3 4 5 6 

DLEN2 CLB Von GND 

~ 
g 

~ 
~ 

~ 

~ 
N w 
w 
z 
0 -



~~~~1-6~~~-it_L_C_D_m_o_d_u_le~~~~~~~~~~~~~~~~---~~---~~L-TM~23-3--N-O-l~~~~-
DC CHARACTERISTICS 

PARAMETER SYMBOL MIN. 

Power supply voltage VDD -0,3 

HIGH level input voltage VJH 2,0 

LOW level input voltage VrL -0,3 

TIMING CHARACTERISTICS 

PARAMETER SYMBOL MIN. 

CLB pulse width 
lWH 3,0 

HIGH 

CLB pulse width 
twL 10,0 

LOW 

Data set-up time 
!SUDA 10,0 

DATA to CLB 

Data hold time 
DATA to CLB tHDDA 10,0 

Enable set-up time 
!SUEN 3,0 DLENto CLB 

Disable set-up time 
ts um 10,0 

CLBto DLEN 

Set-up time load pulse 
tSULD 10,0 

DLENto CLB 

Busy-time from load pulse to 
!BUSY 10,0 

next start of transmission 

Set-up time leading zero 
tsuLZ 10,0 

DATA to CLB 

All times are measured with a voltage swing VJHmin to VJLmin· 

Built in drivers: PCF2 l l l (x2) 

Correspondence between IC-outputs and LCD-segments 

Output IC s 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

Segment 
BP 1 f e p d f e p d f e p d f e p 

BP 2 a g b c a g b c a g b c a g b 
IC1 1 1 1 1 2 2 2 2 3 3 3 3 4 4 4 

Digit 
IC2 9 9 9 9 10 10 10 10 11 11 11 11 12 12 12 

TYP. MAX. UNIT 

- 8,0 v 

- VDD+3 v 

- 0.6 v 

TYP. MAX. UNIT 

- - µs 

- - µs 

- - µs 

- - µs 

- - µs 

- - µs 

- - µs 

- - µs 

- - µs 

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 
d f e p d f e p d f e p d f e p d 
c a g b c a g b c a g b c a g b c 
4 5 5 5 5 6 6 6 6 7 7 7 7 8 B 8 8 
12 13 13 13 13 14 14 14 14 15 15 15 15 16 16 16 16 
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Fig. 3 Timing waveforms 

Voo 

osc 

Vss 

DISPLAY 
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Fig. 4 Functional block diagram 
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l L1Nlll-NOI 

16-CHARACTER, 1-LINE LCD MODULE 

QUICK REFERENCE DATA MODULE DESCRIPTION 

Outline dimensions 

Viewing area 

Character format 

Character size 

Dot size (spacing 0,08 mm) 

Mass 

Drive method 

Supply voltage 

Power consumption 

Viewing mode 

Character generator 

Data interface 

DISPLAY MODE 

Scale 1:1 

80 x 36 x 12 mm 

64,5 x 13,8 mm 

5 x 7 dots and cursor 

3,07 x 5,73 mm 

0,55 x 0,75 mm 

"'25 g 

MUX 1:16 

+5 v 
7,5 mW 

reflective 

built in 

parallel 4 or 8 bits 

The L TN 111-NO I is a 5 x 7 dot, 16-character, I-line dot 
matrix LCD module with. LCD driver and controller LSI 
!Cs mounted on a single PC-board. The LSI controller 
incorporates a ROM-based character generator with 
160 characters and RAM disp1ay data with 8 characters. 
The module is capable of generating 160 fixed and 8 write 
by programme characters. The module operates from an 
extensive instruction set: display clear, cursor home, 
display ON/OFF, cursor ON/OFF, character blink, cursor 
shift and display shift. 

[~11111111111111] 
Fig. 1 16-character, 1-line LCD module 
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LTNlll-NOl J 
MECHANICAL DATA 

Dimensions in mm 

, ______ 73,5:!:0,3 ------,[-1--0,5:!:0,5 I 
80+05 

I 
75~ 0:3 1-2,5 :!: 0,5 

5,5:!:0,3 1-33,02(2,54pitchx 131-1 
2,5:!: 0,5 2 5 + 0 -1Ji-Z 1 ( 14x) 2 

j·--·' llL_ 'l 

r-~1==11~-~i~~~i="t1~~-~~.-~~.-~1~4=---.~=========:i0~w"'t--------='1 
1 ,f.J'"c::> ___________ ~-~--+-+~-~6,4 ~ I ±o,3 

-l-+--+-'-3, 7-.:!: 0,5 t 
±~s ±3d,3 ±2;3 00-------------------------00 I ~} I j_I @',p----~------~---~'-'@ 

1,6 

12 
max 5±0,5 

138 December 1986 

.... --2,5±0,5 -' 1 l-z2,5 (4xl 
'------64,5±0,3 _____ , -4,7 ±0,5 

WJ WJ 

055-1-,-3,07 -1 
I 'o.08t1- ~ 

I~ ~j o.rr-t-D 
0,08 

1-0.1 

DD 
OD 
OD 
OD 
DO 
OD T ,'---1' 0 DO 

0 DO 
character pattern details 7Z96507 

Fig. 2 

I I 7Z96508 



16-character, 1-line LCD module 

0 
Yss 
Yoo 
Vo 
RS 

R/W 
E 

DO 
01 

02 
03 

04 
05 

06 
07 

7Z96506 

Fig. 3 Pin configuration 

Notes to pin description 

I. Contrast is adjusted by varying the supply voltage 
between 0 and 5 V. 

2. 07 doubles as a busy flag output. 
3. When the module is interfaced with a microcomputer 

with 4-bit parallel outputs, pins DO to 03 are not used. 

Recommendable connectors: 

W-P5014, 5267-14A, FCN-724POl4-AU/S, 65507-114. 

PIN DESCRIPTION 

PIN NO. SYMBOL 

I Vss 

2 Yoo 

3 Vo 

4 RS 

5 R/W 

6 E 

7 DO 

8 DI 

9 02 

10 03 

11 04 

12 DS 

13 06 

14 07 

l LTNlll-NOl 

--

NAME AND FUNCTION 

ground 

power supply (logic) 

contrast adjustment voltage 

register select 

read/write 

enable 

I/O data LSB 

I/O data 2nd bit 

I/O data 3rd bit 

I/O data 4th bit 

I/O data 5th bit 

I/O data 6th bit 

I/O data 7th bit 

I/O data MSB 
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LTNlll-NOl j 
RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

PARAMETER 

Supply voltage (logic) 

LCD driver voltage 

Input voltage 

Storage temperature 

Operating ambient temperature 

OPERATING CHARACTERISTICS 

Tamb = 25 °C unless otherwise stated 

PARAMETER 

Supply voltage (logic) 

LCD driver voltage 
Voo=5V 

LOW level input voltage 

HIGH level input voltage 

LOW level output voltage 
IoL= 1,2 mA 

HIGH level output voltage 
-Iott= 0,205 mA 

Input leakage current 

Internal oscillating frequency 

Supply current (logic) 
see note 

Power dissipation 
see note 

Note: VDD = 5 v, Vo= 0 v. 

140 D=bo< 1986 j 

SYMBOL MIN. 

voo-Vss -0,3 

Yoo-Vo 0 

V1 -0,3 

Tstg -25 

Tarnb 0 

SYMBOL MIN. 

Voo-Vss 4,75 

Vo-Vss -

VJL -0,3 

Vrn 2,2 

VOL -

Yott 2,4 

11 -

fosc -

IDD -

Pct -

TYP. MAX. UNIT 

- 7,0 v 

- 13,5 v 

- Voo+0,3 v 

- +55 oc 

- +50 oc 

TYP. MAX. UNIT 

5,0 5,25 v 

0,6 - v 

- 0,6 v 

- Von v 

- 0,4 v 

- - v 

- 1,0 µA 

250 - kHz 

1,5 2,0 mA 

7,5 10,0 mW 



16-character, 1-line LCD module ~-~~-L-TN~ll_l_-N_O_l~~~~~ 
TIMING CHARACTERISTICS 

Tamb = 0 to 50 °C, VDD = 5 V ± 5% unless otherwise stated 

PARAMETER SYMBOL MIN. TYP. MAX. UNIT 

Enable cycle time tcyc 1000 - -· ns 

Enable pulse width tw 450 - - ns 

Rise time tr - - 25 ns 

Fall time tf - - 25 ns 

Register select set-up time trsu 140 - - ns 

Read and write set-up time tsu 140 - - ns 

Data set-up time tdsu 195 - - ns 

Data delay time td - - 320 ns 

Address hold time tAH 10 - - ns 

Data hold time write twH 10 - - ns 

Data hold time read tRH 20 - - ns 



LTNill-NOI J 
RS 

R/W 

00to07 

(a) Write operation; write data from MPU to module 

RS 

R/W 

00to07 

(b) Read operation 

Fig. 4 Timing W(llJeforms 
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16-character, 1-line LCD module ~-~~-L-TN~l-11--N-0-1~~~~~ 
OPTICAL CHARACTERISTICS 

Fig. 5 Viewing angle definition 

Preferred viewing direction: <!> and a. 
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LTNlll-NOI J 
Table 1 Instruction set 

~ N 

Display clear 

Cursor home 

Entry mode set 

Display on/off control 

Cursor display shift 

Function set 

CG RAM address set 

DD RAM address set 

Busy flag/address read 

CG RAM/DD RAM data write 

CG RAM/DD RAM data read 

Notes: 1/D = 1: increment 
S = 1 : display shift 
D = 1: display on 
C = I: cursor on 

RS R/W 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 1 

1 0 

1 1 

B = 1 : character at cursor position blinks 
S/C = 1: display shift 
R/L = I : right shift 
DL = 1: 8 bits 
BF = 1 : during internal operation 

144 Dorembe< 19861 

D7 D6 DS 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 1 

0 1 

1 

BF 

I/D = 0: decrement 
S = 0: display freeze 
D = 0: display off 
C = 0: cursor off 

D4 D3 D2 

0 0 0 

0 0 0 

0 0 1 

0 1 D 

1 S/C R/L 

DL 1 0 

AcG 

ADD 

AC 

write data 

read data 

B = 0: character at cursor position does not blink 
S/C = 0: cursor move 
R/L = O: left shift 
DL = 0: 4 bits 
BF = 0: end of internal operation 

DI DO 

0 1 

1 .. 
I/D s 

c B 

* * 

* * 



16-character, 1-line LCD module 

rl 16-CHAAACTER, 1-LINE LIQUID CRYSTAL DISPLAY PANEL 

RS 

R/W 

DO 

01 

02 

03 

04 

05 

06 

07 

4 

5 

6 

7 

8 

9 

1D 

11 

12 

13 

14 

1 

2 

3 

-00 J4o 

J. l f I 
250kH,E 

CONTROLLER 
80 CHARACTER 

MEMORY 

l 
J BIAS VOLTAGE 

J GENERATOR 

Fig. 6 Functional block diagram 

PHYSICAL ADDRESS 

When the display address is not shifted it is as follows: 
the second line's 8 characters in logic correspond to the 
first line's 8 characters (right side) in display as the module 
is driven by a 1 : 16 multiplex rate. 

~-~~-L-TN~ll_l_-N_O_l~~~~-

f 

1Z96509 
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LTNl 11-NOI J 
INPUT CODE vs CHARACTER PATTERN 

~t 000010010 OOt 1 0100 0101 0110 0111 1010 1011 1100 1101 1110 1111 

CG -.1 :-::: ·::·: i ... : •. 
xxxxOOOO RAM: :• : : : : : 

(1~1----+----~Y-"--+ 

1----- ----------t----- ' : .: ••••• ••••• • ··: •••• • • 
(2)1: : : :: : ••• •• ··.: .==····=··· •••• 

--'--j _._!~. -+,!~··-·~! +-=~·~=·~=+-·-==-~=="+--'"-"~! +-!_:~!-+~__,~·=- -- +--~ -:::; 

. ... 
::::· . . . ··.·.==. 
L---f-- ----+~- +--··~:·-+--·-··~ 

. .... 
I···· 

XXXX0001 

-------r---rr-t ~...-; +---pu;i---:n·;+-r-+---~ -----;- -;-• • • •• 
(3) • • .•" !• .. : !•:•' I !•'": !•'"• I : .•! : : 5 • .: .::::: 1· ...... : 

XXXX0010 ~---- •=!I••~ I .. 
1

: ... • I-+ +------1- .• .••• ;••• 

t------ --- -+: =- '":"!-;····~ •• .. -r::- .. : .. -... 
xx x X0011 (4) ::::: ••• i · .... I :·.. ·::: ... i : i ··; .. __ =L.=-.·.= :.= .. •. 

t---r·-~i • ••• • ••••• • ••• • ••••• .• .• .. ==·== 

i i 
=···= m~"'oo , ,~ fi~PIJ;Jcr-1·- :r: t· 

I---- (6) :: • : .. .....--- :·· .. 1: -:- -- I -1-.-.·.:·.+-•• "!' •• +-.. -!-7--.-.. -.+..! •• ·.-.·.,!-1 
x x X X0101 I ~j µ::~j !. .. ! j=~ i...U ;; ?l ..= 000j0 !.::• 

I----- -- --~- v :::: 1:::· 11----ir .::·· = =. ====• ·1··; ====•. =···=· =iiifi 
XX X X0110 (?~ :.:·=~- ~"tJ "•.•' 0 .' I 0 1 ,I .... ; I""" ;~., 

xx x x0111 -~ == ·:::: f::; i = i ::::ra.t:=til;==, ·;==r== ... · .... = = ... i ·.r=.=·. 

f . -·~ • ...-+ .. - .. +.--.· ···- - -+- .. ·-- • • • 
xxxx1000 <1J [_( ::::: i""W l·~: .-f ~_:I ::i:: i) .J" >:: --.-+. ···.-.... . . =. ~ ....... : +-'"" ... ~ ... · 1-·~·"-t -. • .. ~. rL"-+_.o_, ' ... i 

xxxx1001 

----- ---. .. --:···: ·;+:-: --- ~-:-+:---. :... : • : • :, =. 

(2) .: ··:= : ·=· ; • ... 5 :·=·: • • I . .i :. !. : •• : 
_ ___. -~ ---~~ - 111•• ••• ••• ····! 

' I 
I-----~>-- -. -;;- ~ ;;t:::,-11·· ..... . . 

(3) :•i•: I .. i .. • •; ••::• ••:•• :· I 111 i •" •: -.:•" 
xx x x 101 a __ ._ ~--- ~~ !~.!'.!'~ .!'_!1~1--'!=-~·· .. :.. -~-111~ __ ;~ i ··r· 

- ---j ------;--+--~. ----t =-----.. ••. -=--- --- . ' ;-t--- - --~--:.:;+:---"- ..... 
XXXX1011 (4) ··i·· ·.· &·: I :.·· _·:_. 1 ··== .. · ...... = i r_·_... ; i :·: ·.1::;. -~-----111" ;_ •• ;_.Ill ; •• - -~~__;__ -·~"- "~ 

1--------1--~---j-.-.. • ·~ ~· "i :,--- ! .;-j-~."·~· ..... • 
XX XX 1100 (S) ~ j ·=·~- t ... ~:1:: .;. i__!_j•:: i_::.-=p--Wllll ~-~ ::1:• 1:1:1 

- +-:~ .: -·-= t--- --- ·:. --~=~ +--;;.:: -~. .. •• !. 
xx x x 1101 (6) ..... ..... : : : ! .. . .-.. Ill I - II 

- - ·; ~..... i_ i ~·l !.' i .= r-··J..,..-."-. -~ ·1: .. 
1---------------- --- = = ••• --r • +---+-.-: ... t---;J;;-1-~ •• ... 

(7) • r·.i · · !· .. ; I ....... :·.i· :::: i ·· . i . · ; ... . ~ - _;____ _J -------- l __ +· ... : ·... . : . : : 
... I i''"t -.~~~~1;::: .......... l"I .. , 

{8) • • • • • • • • • •• ••• i .. = ••• • •••• . 1 · ... · ..... · ... · --. ..· ·. "r-- ·-· 

XXXX1110 

xxxx1111 

Note: CGRAM is a CHARACTER GENERATOR RAM having a storage function of character 
pattern which enable to change freely by users program. 

Fig. 7 Display address 
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l L1N211-NOI 

16-CHARACTER, 2-LINE LCD MODULE 

QIBCK REFERENCE DATA MODULE DESCRIPTION 

Outline dimensions 

Viewing area 

Character format 

Character size 

Dot size (spacing 0,04 mm) 

Mass 

Drive method 

Supply voltage 

Power consumption 

Viewing mode 

Character generator 

Data interface 

DISPLAY MODE 

Scale 1: 1 

84x44x 12 mm 

61,0xl5,8 mm 

5 x 7 dots and cursor 

2,96 x 4,86 mm 

0,56 x 0,66 mm 

"'28 g 

MUX 1:16 

+5 v 
7,5 mW 

reflective 

built in 

parallel 4 or 8 bits 

The LTN211-N01 is a 5 x 7 dot, 16-character, 2-line dot 
matrix LCD module with LCD driver and controller LSI ICs 
mounted on a single PC-board. The LSI controller 
incorporates a ROM-based character generator and RAM 
display data. The module is capable of generating 
168 alpha-numeric and Japanese characters and has an 
extensive instruction set: display clear, cursor home, display 
ON/OFF, cursor ON/OFF, character blink, cursor shift and 
display shift.160 of the characters are fixed and 8 are 
user programmable. 

1111111111111111 
1111111111111111 

Fig. 1 16-character, 2-line LCD module 
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LTN211-NOI J 
MECHANICAL DATA 

Dimensions in mm 

44 36 28,7 15,8 
±0,5 ±0,3 ±0,3 ±0,3 

------ 84±0,5 -----­

·------- 79±0,3 -----~ 

·------ 73±0,3 ______ , 

·----- 61±0,3 _____ , 

I L~~~--t-::t::~ 
_ _J ! -

4±0,5 1 
t 5,15 

±0,5 
' -'-.0'1(14x) '1 2~4 

+6
0•
2 -1 1-33,02(2,54pitchx13J- ' 

- ,3 

I 
13,75 
±0,5 

__ I 

- 76±0,3 ------· 
4±0,5 

1,6 

1~ LI z-~---.,;_,-- ~---
T I 5 ±o.5 I l 1111 SET J I "96510 

I 

1:--------- 56,21 ----

1 o,o4-Hi=·~~:-l l0

'

59 

~--::::_---:':___)-00000 o--------------------

11 I !DODOO 
0·66 DODOO 

5 56 4,86 DODOO 

.j j BBBBB 
~-DDDDD 

11,5 I DODOO 
tDDDDD om 

0•38 DODOO ODO 
DODOO ODO 
DODOO ODO 
DODOO orn 
DODOO ODO 
DODOO ODO 

~---DODOO OO[l ___________________ _ 

character. pattern details 

Fig. 2 
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DOD 
ODD 

7Z9651 I 



16-<:haracter, 2-line LCD module 

V55 

Voo 
Vo 
RS 

R/W 

DO 
01 

02 
03 

04 
05 

06 
07 

lZ96506 

Fig. 3 Pin configuration 

Notes to pin description 

1. Contrast is adjusted by varying the supply voltage 
between 0 and 5 V. 

2. D7 doubles as a busy flag output. 
3. When the module is interfaced with a microcomputer 

with 4-bit parallel outputs, pins DO to D3 are not used. 

Recommendable connectors: 

W-P5014, 5267-14A, FCN-724P014-AU/S, 65507-114. 

PIN DESCRIPTION 

PINNO. SYMBOL 

1 Vss 

2 VDD 

3 Vo 

4 RS 

5 R/W 

6 E 

7 DO 

8 DI 

9 D2 

10 D3 

11 D4 

12 DS 

13 D6 

14 D7 

LTN211-N01 

NAME AND FUNCTION 

ground 

power supply (logic) 

contrast adjustment voltage 

register select 

read/write 

enable 

1/0 data LSB 

1/0 data 2nd bit 

1/0 data 3rd bit 

I/ 0 data 4th bit 

1/0 data 5th bit 

1/0 data 6th bit 

1/0 data 7th bit 

1/0 dataMSB 
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LTN2ll -N01 J 
RATINGS 

Limiting values in accordance with the Absolute Maximum System (!EC 134) 

PARAMETER 

Supply voltage 

LCD driver voltage 

Input voltage 

Storage temperature 

Operating ambient temperature 

OPERATING CHARACTERISTICS 

Tamb = 25 °C unless otherwise stated 

PARAMETER 

Supply voltage (logic) 

LCD driver voltage 
Vnn=5V 

LOW level input voltage 

HIGH level input voltage 

LOW level output voltage 
IoL= 1,2 mA 

HIGH level output voltage 
-IoH = 0,205 mA 

Input leakage current 

Internal oscillating frequency 

Supply current (logic) 
see note 

Power dissipation 
see note 

Note: Von= 5 v, Vo= o v. 

SYMBOL MIN. 

Von -0,3 

Von-Vo 0 

VI -0,3 

Tstg -25 

Tamb 0 

SYMBOL MIN. 

vnn-vss 4,75 

vo-Vss -

VIL -0,03 

VIH 2,2 

VOL -

Yott 2,4 

II -

fosc -

Inn -

Pct -

TYP. MAX. UNIT 

- 7,0 v 

- 13,5 v 

- Vnn+0,3 v 

- +70 oc 

- +50 oc 

TYP. MAX. UNIT 

5,0 5,25 v 

0,6 - v 

- 0,6 v 

- Von v 

- 0,4 v 

- - v 

- 1,0 µA 

250 - kHz 

1,6 2,2 mA 

8,0 11,0 mW 



16-character, 2-line LCD module LTN21 l-N01 

TIMING CHARACTERISTICS 

Tamb = 0 to 50 °C, Voo = 5 V ± 5% unless otherwise stated 

PARAMETER SYMBOL MIN. TYP. MAX. UNIT 

Enable cycle time tcyc 1000 - - ns 

Enable pulse width tw 450 - - ns 

Rise time tr - - 25 ns 

Fall time tf - - 25 ns 

Register select set-up time trsu 140 - - ns 

Read and write set-up time tsu 140 - - ns 

Data set-up time tdsu 195 - - ns 

Data delay time td - - 320 ns 

Address hold time tAH 10 - - ns 

Data hold time write tWH 10 - - ns 

Data hold time read tRH 20 - - ns 
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LTN211-N01 

RS 

R/W 

______ ...,Vil VIL 

,,_ I_ 

7Z96504 

(a) Write operation; write data from MPU to module 

RS 

R/W 

00to07 

(b) Read operation 

Fig. 4 Timing Wlllleforms 
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16-character, 2-line LCD module LTN211-N01 

OPTICAL CHARACTERISTICS 

7Z96662 

Fig. 5 Viewing angle definition 

Preferred ·viewing direction: <I> and a. 
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LTN2ll-NOl J 
Table 1 Instruction set 

~ N 

Display clear 

Cursor home 

Entry mode set 

Display on/off control 

Cursor display shift 

Function set 

CG RAM address set 

DD RAM address set 

Busy flag/address read 

CG RAM/DD RAM data write 

CG RAM/DD RAM data read 

Notes: I/D = 1 : increment 
S = 1: display shift 
D = 1: display on 
C = 1 : cursor on 

RS R/W 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 1 

1 0 

I 1 

B = 1 : character at cursor position blinks 
S/C = 1 : display shift 
R/L = 1: right shift 
DL = 1: 8 bits 
BF = 1 : during internal operation 
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D7 D6 DS 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 I 

0 1 

1 

BF 

I/D = 0: decrement 
S = 0: display freeze 
D = 0: display off 
C = 0: cursor off 

D4 03 D2 

0 0 0 

0 0 0 

0 0 1 

0 1 D 

I S/C R/L 

DL 1 0 

Ace 

AoD 

AC 

write data 

read data 

B = 0: character at cursor position does not blink 
S/C = 0: cursor move 
R/L = 0: left shift 
DL = 0: 4 bits 
BF = 0: end of internal operation 

DI DO 

0 1 

1 * 

l/D s 

c B 

* * 

* * 



_________ 1_6_~_h_ar_a_ct_e_r,_2_-lin_·_e_LC __ D __ m_o_d_ul-e------------------------------J ~-------LTN---2-11_-_N_O_l------~ 
16-CHARACTER, 1-UNE LIQUID CRYSTAL DISPLAY 

40 40 

RS 

R/W 

CONTROLLER 
DO 80 CHARACTER DRIVER 

01 MEMORY 

02 

03 10 

04 
11 

05 
12 

06 13 

07 
14 

Voo 
Vss BIAS VOLTAGE 

GENERATOR 
Vo 

1296512 

Fig. 6 Functional block diagram 



LTN211-N01 

INPUT CODE vs CHARACTER PATI'ERN 

L~h-Or?~r 0000 0010 0011 0100 0101 0110 0111 1010 1011 1100 1101 1110 1111 O~der4~it 

xxxxoooo 

XXXX0001 

xx x xoo10 

XXXX0011 

XXXX0100 

XXXX0101 

XXXX0110 

XXXX0111 

xxxx1000 

XXXX1001 

XXXX1010 

XXXX1011 

CG r;. ;--;i I !' I ---;.• ::"I """ 
~~M-+---+~~~:~1-+--~i·1~"r1~·-••-+-----i~F=~'"-•+---+-••_•_•-+-.:..~·:~~+--=-=-"-I• ·~~ 
(2) T l ;-1-1"1 l~'i ::; •:.I 

.L • • •• ~ •-1 I i:i 

,__<_3>-+_1_1_ ==-+-'·~""·=··~·•+-1~ 1.:.= .. ~:-+u:~·r~.='-+-'!~·=""~au:•·_··_·-+--_r_,__._,~··-+·-a~e_J-+-'.~=·_:--1' c·.=: A_ ..... 1 ... ll.~ ....i.. • 

(4) ~i~: :·· .... . 
·11· ... ) • ... • ,... ·:: ... I ..... ·-~ 

(5) . ···i J. 
~ ~ ··. ..... 1. !J • 

l. i-: f=' 1..·I .-. .11. 

1n •• t .. 11""""1! 1 ··:!· -!- ""i •• 
(6) .• 11 In• I • i:::: i .. .i II ··I I • ,..-_ •• 1 .. 1 

,_ _ _,_·~n~·~·=··~·~•-=..._.._._·~=·~·-1--~...__~+---~•.,_--+-·~·~~··--+-'·=-J.""Y, 1 

._<1_>-+~f==~::'+--1-~:==·~· ,__l~---·--+-~.._i _f ·~·-·_,_·~··~.1-1--::1_ .. ~.:_·_,_~n·=~J-+-'.=:.=·~· t-~=-=.:.=-.; ~1 1 ~ 
:= ~=· 1·:: i . 1 ····= ····• ::r.: .... = .:::i ..... 

_c_a __ >-+---+-~i~+---\=-=!'+--=~··~J-+-·-~===:~•-+-l~\~l-+--~"r_,____'"~!1""-+~·=-·_:-+--~·~·--1~·~ 
-----+--., • .--t--....... ,+..~-. +-1·.-.·1+·1.-.-.. -+-.-.-.-. +---.-+-.-•• -t-.-, ... -.+-.-,-,rl--h-~..-1 

_c1 __ >_+_e_.._ __ L=-_;-+-'i~·-1.·_t-i~·-·~=--=~1..,U"r--"·-·~·r--·:.__1--+ _ _..._~.·-+-·-:t~·-·-~~·_, •• r ::·:: 
c2>. • ••• i Ci ·r !.1.J .:! • ....... I rL•1 711• i ~ j.1 .. i 

1----~~-~.,.._~.--+~-.l._~-+--~-+-_.;~•··~~~~·=·--+---"-~·--+-_,,._~._,LL-"~LllL'"'--i 

(3) . : . ., .. II 
II 

T .. ,_ :;-
• •• = 1:... ·-· 

. ., ...... ..... _ ... ..... •. I 

.. .Ji II.··· 
----i--+-==-jh1~.-.;- ·r · rr .. : ... ·r•· i:::- r·• ·:·: 

.. ~ :·. • := l ··. j._ _l._"_,'04_._:..._.-f--':"~·=-~·--1---'"L .. --t•__., •-.... --1~1 ..... ""'-ii 

ti 

T-' .i 
i---------+--+-----i-•• -.-. ;-- !IZ ---.l~,____T_!--+--.i-··-:-+--·.·-.... -.1-+-·---.-l+--i~':-+--1-·I-··-. ,__m_·---1. 

xxxx1100 <5) ·1 ••• • ··I·· J. : . _.. ... + n 
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Note: CGRAM is a CHARACTER GENERATOR RAM having a storage function of character 
pattern which enable to change freely by users program. 

Fig, 7 Display address 
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l LmW~Ol 
40-CHARACTER, 2-LINE LCD MODULE 

QUICK REFERENCE DATA DISPLAY MODE 

Outline dimensions 182 x 33,5 x 11 mm 

Viewing area 154,4 x 15,8 mm 

Character format 5 x 7 dots and cursor 

Character size 3,2 x 4,85 mm ----Dot size (spacing 0,05 mm) 0,6x 0,65 mm --Mass ""65 g --Drive method MUX 1:16 --Supply voltage +5 V;-5 v --Power consumption 11 mW ----Viewing mode reflective --Character generator built in --Data interface parallel 4 or 8 bits ------MODULE DESCRIPTION -- ~ 
The LTN241-N01 is a 5 x 7 dot, 40-character, 2:1ine dot -- .ij 
matrix LCD module with LCD driver and controller LSI -- c 

!:: 
ICs mounted on a single PC-board. The LSI controller -- 8 incorporates a ROM-based character generator and RAM -- '-4 
display data. The module is capable of generating -- "' ~ 168 alpha-numeric and Japanese characters and has an -- "' extensive instruction set: display clear, cursor home, display -- ~ ON/OFF, cursor ON/OFF, character blink, cursor shift and -- !j 
display shift. 160 of the characters are fixed and 8 are !:! 
user programmable. -- ii -- 6 

°'I'--- ...... -- • !?i> -- ~ ------------------------...... --~ 

~ 
c;):j 



LTN24l-NOl J 
MECHANICAL DATA 

Dimensions in mm 
,------------182±0,5------------, 

1
------------175±0,3-----------· -3,5±0,3 

11----------162,0±0,3 ----------· 

_. 167+05 154,4±0,2 ----------·1 I-, 3,5±0,3 

3,5±! o,3 I 2,54-1 1~· - ·. l~t3,15l 7,1 
.tL ±J_~ 

I :~F I 'f 8,8-l 
110,;6 :_~;~ ±±~i; lo------------- - ----- -----TI JI I ±.;>·5 

3,5 26,5 2 : 4 c~~ : : ~~ 15,8 30,0 
± 0,5 ± 0,3 pitch c6 • • c5 D O ± 10,2 ±J0,3 I l :~ ~'. R1~---------------------------- _di_ 

3,5 (4xl 

I 116 

111 -~= 
max 5,5±~1 

I I 
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character pattern details 

Fig. 2 

= 

DOD 
DOD 
ODD 
DOD 

BBB 
ODD 
DOD 



40-character, 2-Iine LCD module 

Vss 
Voo 
Vo 
RS 
R/W 

DO 
D1 

D2 

D3 

D4 

DS 
D6 
D7 

7Z96506 

Fig. 3 Pin configuration 

Notes to pin description 

1. Contrast is adjusted by varying the supply voltage 
between 1 and 2 V. 

2. 07 doubles as a busy flag output. 
3. When the module is interfaced with a microcomputer 

with 4-bit parallel outputs, pins DO to 03 are not used. 

PIN DESCRIPTION 

PINNO. SYMBOL 

1 Vss 

2 Yoo 

3 Vo 

4 RS 

5 R/W 

6 E 

7 DO 

8 DI 

9 02 

10 D3 

11 04 

12 05 

13 D6 

14 07 

~-~~-L-T-N-24_1_-N_O_l~~~~-
NAME AND FUNCTION 

ground 

power supply (logic) 

LCD applied voltage 

register select 

read/write 

enable 

1/0 data LSB 

1/0 data 2nd bit 

1/0 data 3rd bit 

1/0 data 4th bit 

1/0 data 5th bit 

1/0 data 6th bit 

1/0 data 7th bit 

I/O data MSB 
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LTN24l-N0l j 
RATINGS 

Limiting values in accordance with the Absolute Maximum System (!EC 134) 

PARAMETER 

Supply voltage 
Vss=OV 

LCD driver voltage 

Input voltage 
Vss=OV 

Storage temperature 

Operating ambient temperature 

OPERATING CHARACTERISTICS 

Tamb = 25 °C unless otherwise stated 

PARAMETER 

Supply voltage (logic) 

LCD driver voltage 

LOW level input voltage 

HIGH level input voltage 

LOW level output voltage 
IoL= 1,2mA 

HIGH level output voltage 
-IoH = 0,205 mA 

Input leakage current 

Internal oscillating frequency 

Power dissipation 

160 Dmmbe• 19861 

SYMBOL MIN. 

Vnn -0,3 

Vnn-Vo 0 

V1 -0,3 

Tstg -25 

Tamb 0 

SYMBOL MIN. 

Vnn-Vss 4,75 

Von-Vo -

VIL -0,03 

Vrn 2,2 

VOL -

VOH 2,4 

I1 -

fosc -

Pct -

TYP. MAX. UNIT 

- 7,0 v 

- 13,5 v 

- vno+0,3 v 

- +55 oc 

- +50 oc 

TYP. MAX. UNIT 

5,0 5,25 v 

5,5 - v 

- 0,6 v 

- Vnn v 

- 0,4 v 

- - v 

- 1,0 µA 

160 - kHz 

11,0 16,0 mW 



40-character, 2-line LCD module ~-~~-L-T-N-24_1_-N_O_l~~~~-
TIMING CHARACTERISTICS 

T amb = 0 to 50 °C, VDD = 5 V ± 5% unless otherwise stated 

PARAMETER SYMBOL MIN. TYP. MAX. UNIT 

Enable cycle time tcyc 1000 ns 

Enable pulse width tw 450 

25 ns 

Fall time tf 25 ns 

Register select set-up time trsu 140 ns 

Read and write set-up time tsu 140 ns 

Data set-up time tdsu 195 ns 

Data delay time 320 ns 

Address hold time 10 ns 

Data hold time write tWH 10 ns 

Data hold time read 20 ns 
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LTN241-N01 J 
RS 

R/W 

______ _,VIL V!L 

,,_ I_ 

, _________ tcyc ---------' 1Z96504 

(a) Write operation; write data from MPU to module 

RS 

R/W 

DO to 07 

(b) Read operation 

Fig. 4 Timing waveforms 
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--------40_~_h_a-ra_c_t~_._2_-lin_·_e_LC __ D_m_o_d_ul-e----------------------------~~------L-TN--24-1--N-O-l--------~ 
OPTICAL CHARACTERISTICS 

lZ96662 

Fig. 5 Viewing angle definition 

Preferred viewing direction: cl> and a. 
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LTN24I-NOI J 
Table 1 Instruction set 

~ N 

Display clear 

Cursor home 

Entry mode set 

Display on/off control 

Cursor display shift 

Function set 

CG RAM address set 

DD RAM address set 

Busy flag/address read 

CG RAM/DD RAM data write 

CG RAM/DD RAM data read 

Notes: 1/D = 1: increment 
S = 1 : display shift 
D = I : display on 
C = 1 : cursor on 

RS R/W 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 1 

1 0 

1 1 

B = I : character at cursor position blinks 
S/C = I : display shift 
R/L = 1: right shift 
DL = I: 8 bits 
BF = I : during internal operation 

164 December 1986 

D7 D6 DS 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 1 

0 1 

1 

BF 

1/D = 0: decrement 
S = 0: display freeze 
D = 0: display off 
C = 0: cursor off 

D4 D3 D2 

0 0 0 

0 0 0 

0 0 1 

0 1 D 

1 S/C R/L 

DL 1 0 

Ace 

Ano 

AC 

write data 

read data 

B = 0: character at cursor position does not blink 
S/C = 0: cursor move 
R/L = 0: left shift 
DL = 0: 4 bits 
BF = 0: end of internal operation 

DI DO 

0 I 

I * 

I/D s 

c B 

* * 

* * 



40-character, 2-line LCD module 

RS 

R/W 

DO 

01 

02 

03 
10 

04 
11 

05 
12 

06 13 

07 
14 

Voo 

MASTER 

DRIVER 

40-CHARACTER, 2~LINE LIQUID CRYSTAL DISPLAY 

40 40 40 40 

Vss -!-"------< BIAS VOLTAGE 
GENERATOR 

Vo 

Fig. 6 Functional block diagram 

~-~~L-TN~2-4-1--N_O_l~~~~-

40 

lZ96515 
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L1N241-NOI J 
INPUT CODES vs CHARACTER PAITERN 

~~ 0000 0010 0011 0100 0101 0110 0111 1010 1011 1100 1101 1110 1111 

xxxxoooo 

XXXX0001 

XXXX0010 

(2) I 
t---t-"--

1 1-1 •1""• I '" " 1••1 ··' .... 1 •• :u I" . .. ..... , .. ~1 -· •• :.: .. .. :t 1·~ ·::I Cl 
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x xx xoo11 <4> ·It ._:1 = ...•• ::= i~~- S. J . .. -y· •... ::: . .:·:m 
i----t-'~-t-~-+-~'--t-~"-+~'"--',_._.~.._..~-t-~-+-~---+~""-1 
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1-----·- ·--t----h:n;n,r, +-0-~..--t--r--·•;--- -.1+---., ... ,-+----+-.,-.. -1+--~·.-,1-+--,-.. --+-

0
,

00

,_-, .. - 1+-.. -hl 1n:-,--i 
(7) 1•,',•', ..... ,ii••nn I 1 •• • •I• •.... ..-:• I I • I • 

XX X X0110 •- ~•. __ ,_,I~+--~+~'-+-_.'_~"--+-'="-""+"-'"--! I-• .:_ 
,_ ______ -· ·+---+,-,-.. ,r--1-. .............. 1--,---.l '"";,-+T-.i-,T.+-.-... -l+-1--·+----+-.. -;f..-.. --+-.. -.. -,+--... +---+--t 

,_<_B)---+----1-J_~l'_,_,1,_:~1-t-:"~!~J--+-•~====~I ,_,=·~··~j-+-"~·=-··-+-·-1~"---+~•=_•:_'-+-"~""I~•'__, •=i Jl: xxxxo111 
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XXXX1001 I ,•.•.•. 1•,,1 ,I ,) 11. 
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i...I 

XXXX1010 (3) :•,i•: II T1 / 1 •.--.--J ''I'' •• ... -.i I •.I ! .• t----t-------+-=-=_,_·~--·-t-'LJ..~-..... ~_,~::.=.=-=:~:t-.=""~-r-=~·~·~=·~i-~·--< 
. 
1~ 

XXXX1011 
-----+---+- I "[[T. 7 I 

(4) ··I·· :: r:· .. ·· .= ··:I· 1t 1·-1-1 ·:·: ·.~ 
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Note: CGRAM is a CHARACTER GENERATOR RAM having a storage function of character 
patterv which enable to change freely by users program. 

Fig. 7 Display address 
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TYPE NO. 

Duplex drive 

PCF2100 
PCF2110 
PCF211 l 

Direct drive 

PCF2112 

Multiplex and direct drive 

PCF8566 

PCF8576 

Duplex and direct drive 

PCF8577 

Bargraph drivers 

PCF1303T 

HEF4754V 

BCD drivers 

PC74HC4543 
PC74HCT4543 

HEF4543B 

LCD car clock circuits 

PCF1171 
PCF1172 
PCF1174 
PCF1175 

LCD interface circuit 
SAA1062A 

DESCRIPTION 

CBUS control, 40-segments 
CBUS control, 60..segments, 2 LEDs 
CBUS control, 64-segments 

CBUS control, 32-segments 

I2 C bus control, direct and multiplex drive, 
I :2 to 1:4 MUX ratios (24, 48, 72, 96 segments) 
12 C bus control, direct and multiplex drive, 
1:2to1:4MUXratios(40, 80, 120, 160 segments) 

12 C bus control, direct drive (32 segments), 
duplex drive (64 segments) 

18-segment bargraph display LCD driver, 
with analog input 
18-segment bargraph display LCD driver 
with analog input 

BCD to 7-segment latch/decoder/driver 
for LCD 

BCD to 7-segment latch/decoder/driver 
for LED and LCD 

4-digit LCD car clock circuit 
3~-digit LCD car clock circuit 
4-digit LCD car clock circuit 
4-digit, duplex drive LCD car clock circuit 

20-segment latch/decoder LCD interface circuit 

FUNCTIONAL 

INDEX 

PAGE 

178 
179 
180 

181 

182 

183 

184 

177 

172 

185 

171 

173 
174 
175 
176 

187 
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BCD TO 7-SEGMENT LATCH/DECODER/DRIVER 

GENERAL DESCRIPTION 

The HEF4543B is a BCD to 7-segment latch/decoder/driver 
for liquid crystal and LED displays. It has four address 
inputs (DA to DD), an active HIGH latch disable input (LD), 
an active HIGH blanking input (BI), an active HIGH phase 
input (PH) and seven buffered segment outputs (Oa to Og). 
The circuit provides the function of a 4-bit storage latch and 
an 8-4-2-1 BCD to 7-segment decoder/driver. It can invert 
the logic levels of the output combination. The phase (PH), 

Fig. 1 Functional diagram 

Fig. 3 Segment designation 

HEF4543B 

MSI 

blanking (BI) and latch disable (LD) inputs are used to 
reverse the function table phase, blank the display and store 
a BCD code, respectively. 
For liquid crystal displays a square-wave is applied to PH 
and the electrical common backplane of the display. The 
outputs of the device are directly connected to the 
segments of the liquid crystal. 

HEF4543B 

Fig. 2 Pinning diagram 

PIN DESCRIPTION 

DA to DD 

PH 

BI 

LD 

Oa to Og 

address (data) inputs 

phase input (active HIGH) 

blanking input (active HIGH) 

latch disable input (active HIGH) 

segment outputs 

ORDERING INFORMATION/PACKAGE OUTLINES 

HEF4543BP: 16-lead-DIL; plastic (SOT-38Z) 
HEF4543BD: 16-lead-DIL; ceramic ( cerdip) (SOT-74) 
HEF4543BT: 16-lead mini-pack; plastic 

(S0-16; SOT-109A) 
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HEF4754V 

LSI 

18-ELEMENT BARGRAPH LCD DRIVER 

GENERAL DESCRIPTION 

The HEF4754V drives an 18-element bargraph LCD in linear 
relation to control vontage (V c) in a pointer or thermometer 
mode. The first bar lights up when V c is smaller than 
VT(bar)2. 
In the pointer mode, the circuit can drive 9or 18 bars; in 
the thermometer mode, the circuit also drives the peak value 
indication. This can be reset or repetitively reset, after 
1,5 to 2 seconds. 
The circuit has analogue and digital parts. The analogue 
parts consists of 17 comparators, with their non-inverting 
inputs connected together and coupled to the control input 
V c· The inverting inputs of the comparators are connected 
in succession to the nodes of an 18-part resistor divider. The 
distance between the switching levels of the comparators is 
defined by the voltage difference across this divider. The 

172 Dmmbed9861 

extremities of the resistor divider are coupled via high-input 
amplifiers to the maximum reference voltage input and the 
minimum reference voltage input. 
The digital part has one reference output (OR) to drive the 
backplane, and 18 outputs (01 to 018) to drive each bar. 
Three latches and some gates are incorporated for each bar 
output. An on-chip oscillator ( 1024 Hz) with external R 
and C drives the circuit. The outputs are driven at 64 Hz. 
The select inputs I l to I3 are provided with an on-chip 
pull-up element, and they may therefore be left floating 
(equals HIGH state). 

ORDERING INFORMATION/PACKAGE OUTLINES 

HEF4754VP: 28-lead DIL; plastic (SOT-117) 
HEF4754VD: 28-lead DIL; ceramic (cerdip) (SOT-135A) 
HEF4754VT: 28-lead mini-pack; plastic 

(S0-28; SOT-136A) 



4-DIGIT LCD CAR CLOCK 

GENERAL DESCRIPTION 

The PCFl 171 is a single chip, 4,19 MHz CMOS clock 
circuit indicating hours and minutes. It is designed to 
drive a 3h or 4-digit liquid crystal display (LCD). Two 
single-pole, single-throw switches accomplish all time setting 
functions. A bonding option allows the selection of 
12-hour or 24-hour display mode. The circuit is battery 
operated via an internal 5 V voltage regulator or by an 
external stabilized voltage supply. 

R=4,7knto8,2kn 

~ PCF!l7l 

FEATURES 

• Driving standard 3h or a 4-digit LCD 
• Internal voltage regulator for 5 V LCD 
• Option for external stabilized voltage supply 
• 4,19 MHz oscillator 
• Integrated oscillator output capacitor and polarization 

resistor 
• Operating ambient temperature range -40 to +85 °C 
• 40-lead plastic mini-pack (VS0-40) 

battery + ---1=}--;--,E-XT ____ C_r _________ "f' __ l 

I 
I 
I 
I 
I 
I 

S6 Yoo---o 
selectable 
correction mode Vss 

ss Voo ---o 
12/24 hour mode Vss 

S3 
± 2 minutes correction 

S2 
set minutes 

S1 
set hour 

33 µF to 
lOOµF 

segment 
drivers 
to LCD 

+ I 111 

$ 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I c_ ______ _..._ __ ..__ _________ ~ __ J 

7287281.1 

( 1) Only needed if internal regulation is disconnected. 

Fig. 1 Typical application diagram 

Note: From pin 2 (OSC IN) to any other pin the stray capacitance should not exceed 2 pF. 

ORDERING INFORMATION/PACKAGE OUTLINES 

PCF1171BT: 40-lead mini-pack; plastic (VS040; SOT-158B) 
PCF 1171 U : uncased chip in tray 
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~~~~~P-C_F_l-17-2~~---~ 
3~-DIGIT LCD CAR CLOCK CIRCUIT 

GENERAL DESCRIPTION 

The PCF 1172 is a single chip, 4, 19 MHz CMOS clock circuit 
indicating hours and minutes. It is designed to drive 
3'0.-digit liquid crystal display (LCD) with AM and PM 
indicators. Two single-pole, single-throw switches 
accomplish all time setting functions. The circuit is battery 
operated via an internal 5 V voltage regulator or by an 
external stabilized voltage supply. 

R., 4,7kllto8,2kil 

FEATURES 

• Driving standard 3'h-digit LCD with AM and PM 
indicators 

• Internal voltage regulator for 5 V LCD 
• Option for external stabilized voltage supply 
• 4, 19 MHz oscillator 
• Integrated oscillator output capacitor and polarization 

resistor 
• Operating ambient temperature range -40 to +85 °C 
• 40,lead plastic mini-pack (VS0-40) 

battery + ------i=J--..,....-,E-XT ____ C_T---------.,---1 

I 
I 
I 
I 
I 
I 

S6 Voo --o 56 
selectable 
correction mode V55 

53 S3 

±. 2 minutes correction 

52 • 52 

set minutes 

S1 Sl 

set hour 

Voo TR TS 

23 38 39 40 

21 

I R'9 loo+ 21i 

18 

54 

SHUNT 
VOLTAGE 

REGULATOR 

19 

internal voltage 54 
regulation 

PCF1172 

20 

33µF to 
tOOµF 

segment 
drivers 
to LCD 

+ 1 111 

$ 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

~-----~--~---------~--' 7ZB7282.1 

(1) Only needed if internal regulation is disconnected. 

Fig. J Typical application diagram 

Note: From pin 2 (OSC IN) to any other pin the stray capacitance should not exceed 2 pF. 

ORDERING INFORMATION/PACKAGE OUTLINES 

PCF1l72BT: 40-lead mini-pack; plastic (VS0-40; SOT-158B) 

PCF l l 72U : uncased chip in tray 
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DEVELOPMENT DATA 

This data sheet contains advance information and 

specifications are subject to change without notice. 

4-DIGIT STATIC-LCD CAR CLOCK 

GENERAL DESCRIPTION 

The PCFl 174 is a single chip, 4,19 MHz CMOS clock circuit 
indicating hours and minutes. It is designed to drive a 
4-digit static-liquid crystal display (LCD). Two single-pole, 
single-throw switches accomplish all time setting functions. 
The frequency and regulator voltage are electrically 
programmable via an on-chip EEPROM. The circuit is 
battery operated via an internal voltage regulator and an 
external resistor. 

SEL 

EJ DATA 

SI 

S2 
CONTROL 

LOGIC 
MODE 

V55 VOLTAGE 

REGULATOR 

~-~~~PC_F_l_l-74~~~~~ 
FEATURES 

• Internal voltage regulator electrically programmable for 
LCD 

• Frequency electrically programmable (no trimming 
capacitor) 

• 4, 19 MHz oscillator 
• 12 hour or 24 hour mode 
• Operating ambient temperature range -40 to +85 °c 
• 40-lead plastic mini-pack (VS0-40) 

} 
segment drivers 

to LCD 

+12 v 

6,8kf/: 

Vpp 100 

FLASH 

TS 

ENABLE 

Voo 

Cext 47µF 

7Z96350 

Fig. 1 Typical application diagram 

ORDERING INFORMATION/PACKAGE OUTLINES 

PCFl l 74BT: 40-lead mini-pack; plastic (VS0-40; SOT-158B) 

PCFI l 74U : uncased chip in tray 
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~~~~~-P-C-F-11_7_5~~_...~ DEVELOPMENT DATA 

This data sheet contains advance infonnation and 

specifications are subject to change without notice. 

4-DIGIT DUPLEX-LCD CAR CLOCK 

GENERAL DESCRIPTION 

The PCFl 175 is a single chip, 4,19 MHz CMOS clock circuit 
indicating hours and minutes. It is designed to drive a 
4-digit duplex liquid crystal display (LCD). Two single-pole, 
single-throw switches accomplish all time setting functions. 
The frequency and regulator voltage are electrically 
programmable via an on-chip EEPROM. The circuit is 
battery operated via an internal voltage regulator and an 
external resistor. 

FEATURES 

• Internal voltage regulator electrically programmable for 
LCD 

• Frequency electrically programmable (no trimming 
capacitor) 

• LCD voltage adjusts with temperature for good contrast 
• 4,19 MHz oscillator 
• 12 hour or 24 hour mode 
• Operating ambient temperature range -40 to +85 °C 
• 28-lead plastic mini-pack 

}
segmentdrivers 

to LCD 

+12V 

SEL 

B 
6,8k0 

DATA Vpp loo 

S1 

S2 
CONTROL 

LOGIC 
MODE 

Vss VOLTAGE 
REGULATOR 

Fig. 1 Typical application diagram 

ORDERING INFORMATION/PACKAGE OUTLINES 

PCF 117 ST: 28-lead mini-pack; plastic {S0-28; SOT-136A) 
PCF 117 SU: uncased chip in tray 

FLASH 

TS 

ENABLE 

Voo 

Cext 47µF 
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18-ELEMENT BARGRAPH LCD DRIVER 

GENERAL DESCRIPTION 

The PCF1303T is an 18-element bargraph LCD driver with 
linear relation to the control voltage when in pointer or 
thermometer mode. 
The first segment will energize when the control voltage is 
less than the trigger voltage (VT(bar)2). 
The circuit has analogue and digital sections. 
The analogue section consists of a comparator with the 
inverting input coupled to the input control voltage. The 
non-inverting input of the comparator is connected via 
17 analogue switches to the nodes of an 18-element resistor 
divider. The extremities of the resistor divider are coupled 
via high-input impedance amplifiers to the maximum 
reference voltage input and the minimum reference voltage 
input. 

~ PCF1303T 

The control input functions with Schmitt trigger action. 
The digital section has one reference output (QR) to drive 
the backplane and 18 outputs (Q1 to Q18) to drive the 
segments. 
The segment outputs incorporate two latches and some gates. 
The circuit is driven by an on-chip oscillator with external 
resistors and capacitors. The outputs are driven at 100 Hz 
typical. 

ORDERING INFORMATION/PACKAGE OUTLINES 

PCF1303T: 28-lead mini-pack; plastic (S0-28; SOT-136A) 
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PCF2100 J 
LCD DUPLEX DRIVER 

GENERAL DESCRIPTION 

The PCF2100 is a single chip, silicon gate CMOS circuit 
designed to drive an LCD (Liquid Crystal Display) with up 
to 40 segments in a duplex manner; specially for low 
voltage applications. A three-line bus structure enables 
serial data transfer with microcontrollers. All inputs are 
CMOS/NMOS compatible. 

OLEN 

CLB 

DATA 

FEATURES 

• 40 LCD-segment drive capability 
• Supply voltage 2,25 to 6,5 V 
• Low current consumption 
• Serial data input 
• CBUS control 
• One-point built-in oscillator 
• Expansion possibility 

ANALOGUE 
VOLTAGE 

680 
OSCILLATOR pF 

DIVIDER 

PCF2100 

7283453.2 

Fig. 1 Block diagram 

ORDERING INFORMATION/PACKAGE OUTLINES 

PCF2100P: 28-lead DIL; plastic (SOT-l 17D) 
PCF2100T: 28-lead mini-pack; plastic (S0-28; SOT-136A) 



LCD DUPLEX DRIVER 

GENERAL DESCRIPTION 

The PCF2110 is a single chip, silicon gate CMOS circuit 
designed to drive 2 LEDs (light Emitting Diodes) and an 
LCD (Liquid Crystal Display) with up to 60 segments in a 
duplex manner; specially for low voltage applications. 
A three·line bus structure enables serial data transfer with 
microcontrollers. All inputs are CMOS/NMOS compatible. 

OLEN 

CLB 

DATA 

l __ P-CF2-110--

FEATURES 

• 60 LCD-segment drive capability 
• Two LED-driver outputs 
• Supply voltage 2,25 to 6,5 V 
• Low current consumption 
• Serial data input 
• CBUS control 
• One-point built-in oscillator 
• Expansion possibility 

ANALOGUE 

VOLTAGE 

680 
OSCILLATOR pF 

• 
DIVIDER 

Fig. 1 Block diagram 

ORDERING INFORMATION/PACKAGE OUTLINES 

PCF2110P: 40-lead OIL; plastic (SOT-129) 
PCF2110T: 40-lead mini-pack;plastic(VS0-40; SOT-158A) 



---P-CF2-111 _ __.J 
LCD DUPLEX DRIVER 

GENERAL DESCRIPTION 

The PCF21 l l is a single chip, silicon gate CMOS circuit 
designed to drive an LCD (Liquid Crystal Display) with up 
to 64 segments in a duplex manner; specially for low voltage 
applications. A three-line bus structure enables serial data 
transfer with microcontrol!ers. All inputs are CMOS/NM OS 
compatible. 

OLEN 

CLB 

DATA 

FEATURES 

• 64 LCD-segment drive capability 
• Supply voltage 2,25 to 6,5 V 
• Low current consumption 
• Serial data input 
• CBUS control 
• One-point built-in oscillator 
• Expansion possibility 

ANALOGUE 
VOLTAGE 

6BO 
OSCILLATOR pF 

DIVIDER 

1 Mn 

PCF2111 
Vss 

Fig. I Block diagram 

ORDERING INFORMATION/PACKAGE OUTLINES 

PCF211 IP: 40-lead OIL; plastic (SOT-129) 
PCF2111T: 40-lead mini-pack; plastic (VS0-40; SOT-158A) 
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LCD DRIVER 

GENERAL DESCRIPTION 

The PCF21 l 2 is a single chip, silicon gate CMOS circuit 
designed to drive an LCD (Liquid Crystal Display) with up 
to 32 segments in direct drive; specially for low voltage 
applications. A three-line bus structure enables serial data 
transfer with microcontrollers. All inputs are CMOS/NMOS 
compatible. 

OLEN 

CLB 

DATA 

PCF2112 

FEATURES 

• 32 LCD-segment drive capability 
• Supply voltage 2,25 to 6,5 V 
• Low current consumption 
• Serial data input 
• CBUS control 
• One-point built-in oscillator 
• Expansion possibility 

ANALOGUE 
VOLTAGE 

OSCILLATOR 
1,5nF 

& 
DIVIDER 

PCF2112 

7Z88381.2 

Fig. 1 Block diagram 

ORDERING INFORMATION/PACKAGE OUTLINES 

PCF2112P: 40-lead DIL; plastic (SOT-129) 
PCF2112T: 40-lead mini-pack; plastic (VS0-40;SOT-158A) 
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--PCFSS-66 _) 

DEVELOPMENT DATA 

This data sheet contains advance information and 

specifications are subject to change without notice. 

UNIVERSAL LCD DRIVER FOR LOW MULTIPLEX RATES 

GENERAL DESCRIPTION 

The PCF8566 is a peripheral device which interfaces to 
almost any liquid crystal display (LCD) having low 
multiplex rates. It generates the drive signals for any static 
or multiplexed LCD containing up to four backplanes and 
up to 24 segments and can easily be cascaded for larger 
LCD applications. The PCF8566 is compatible with most 
microprocessors/microcontrollers and communicates via a 
two-line bidirectional bus (12 C). Communication overheads 
are minimized by a display RAM with auto-incremented 
addressing, by hardware subaddressing and by display 
memory switching (static and duplex drive modes). 

FEATURES 

• Single-chip LCD controller/driver 
• Selectable backplane drive configuration: static or 

I :2/3/4 backplane multiplexing 
• Selectable display bias configuration: static, 1 :2 or I :3 
• Internal LCD bias generation with voltage-follower 

buffers 
• 24 segment drives: up to twelve 8-segment numeric 

characters; up to six IS-segment alphanumeric characters; 

or any graphics of up to 96 elements 
• 24 x 4-bit RAM for display data storage 

Voo 5 

LCD 
SIAS 

GENERATOR 

BPO BP2 BP1 BP3 

PCF8566 

1D 

• Auto-incremented display data loading across device 
subaddress boundaries 

• Display memory bank switching in static and duplex 
drive modes 

• Versatile blinking modes 
• LCD and logic supplies may be separated 
• 3 V to 6 V power supply range 
• Low power consumption 
• Power-saving mode for extremely low power 

consumption in battery-operated and telephone 
applications 

• I2 C bus interface 
• TTL/CMOS compatible 
• Compatible with any 4-bit, 8-bit or 16-bit 

microprocessors/microcontrollers 
• May be cascaded for large LCD applications (up to 

1536 segments possible) 
• Cascadable with the 40 segment LCD driver PFC8576 
• Optimized pinning for single wiring in both single and 

multiple PCF8576 applications 
• Space-saving 40-lead plastic mini-pack (VS0-40; 

SOT-158A) 
• No external components required (even in multiple 

device applications) 
• Manufactured in silicon gate CMOS process 

so -------- 523 

17 -------- 40 

DISPLAY SEGMENT OUTPUTS 

DISPLAY LATCH 

SHIFT REGISTER 

sAo Fig. I Block diagram AO At A2 

7Z97485 

ORDERING INFORMATION/PACKAGE OUTLINES 

PCF8566P: 4Q..lead DIL; plastic (SOT-129), PCF8566T: 4Q..lead mini-pack (VS0-40; SOT-158A) 
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l __ P-CF-857-6 --

UNIVERSAL LCD DRIVER FOR LOW MULTIPLEX RATES 

GENERAL DESCRIPTION 

The PCF8576 is a peripheral device which interfaces to 
almost any liquid crystal display (LCD) having low 
multiplex rates. It generates the drive signals for any static 
or multiplexed LCD containing up to four backplanes and 
up to 40 segments and can easily be cascaded for larger 
LCD applications. The PCF8576 is compatible with most 
microprocessors and communicates via a two-line 
bidirectional bus (12 C). Communication overheads are 
minimized by a display RAM with auto-incremented 
addressing, by hardware subaddressing and by display 
memory switching (static and duplex drive modes). 

FEATURES 

• Single-chip LCD controller/driver 
• Selectable backplane drive configuration: static or 

1 :2/3/4 backplane multiplexing 
• Selectable display bias configuration: static, I :2 or I :3 
• Internal LCD bias generation with voltage-follower 

buffers 
• 40 segment drives: up to twenty 8-segment numeric 

characters; up to ten 15-segment alpanumeric characters; 
or any graphics of up to 160 elements 

• 40 x 4-bit RAM for display data storage 

LCD 
BIAS 

GENERATOR 

PCFB576 

10 

• Auto-incremented display data loading across device 
subaddress boundaries 

• Display memory bank switching in static and duplex 
drive modes 

• Versatile blinking modes 
• LCD and logic supplies may be separated 
• Wide power supply range: from 2 V for low-threshold 

LCDs and up to 9 V for guest-host LCDs and 
high-threshold (automobile) twisted nematic LCDs 

• Low power consumption 
• Power-saving mode for extremely low power 

consumption in battery-operated and telephone 
applications 

• 12 C bus interface 
• TTL/CMOS compatible 
• Compatible with any 4-bit, 8-bit or 16-bit 

microprocessors 
• May be cascaded for large LCD applications (up to 

2560 segments possible) 
• Optimized pinning for single wiring in both single and 

multiple PCF8576 applications 
• Space-saving 56-lead plastic mini-pack (VS0-56) 
• Very low external component count (at most one 

resistor, even in multiple device applications) 
• Manufactured in silicon gate CMOS process 

so --- ----- 539 

17 -------- 56 

DISPLAY SEGMENT OUTPUTS 

DISPLAY LATCH 

SHIFT REGISTER 

SAO Fig. 1 Block diagram AO A1 A2 

7291475.1 

ORDERING INFORMATION/PACKAGE OUTLINES 

PCF8576T: 56-lead mini-pack; plastic (VS0-56; SOT-190), PCF8576U: uncased chip in tray 
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DEVELOPMENT DATA 
PCF8577 

PCF8577A 
This data sheet contains advance infonnation and 

specifications are subject to change without notice. 

LCD DIRECT/DUPLEX DRIVER WITH PC BUS INTERFACE 

GENERAL DESCRIPTION 

The PCF8577 is a single chip, silicon gate CMOS circuit. It 
is designed to drive liquid crystal displays (LCDs) with up to 
32 segments directly, or 64 segments in a duplex manner. 
The two-line 12 C bus interface substantially reduces wiring 
overheads in remote display applications. Bus traffic is 
minimized in multiple IC applications by automatic address 
incrementing, hardware subaddressing and display memory 
switching (direct drive mode). 
The PCF8577 and PCF8577 A differ only in their slave 
address. 

SCL 
39 

12c BUS INPUT t2C BUS 
FILTERS CONTROLLER 

SDA 
40 

vDD 

PCF8577 
PCF8577A 

Vss 

FEATURES 

• Direct/duplex drive modes with up to 32/64 LCD-
segment drive capability per device 

• Operating supply voltage: 2,5 to 9 V 
• Low power consumption 
• 12 C bus interface 
• Optimized pinning for single plane wiring 
• Single-pin built-in oscillator 
• Auto-incremented loading across device sub-address 

boundaries 
• Display memory switching in direct drive mode 
• May be used for 12 C bus output expander 
• System expansion up to 256 segments ( 512 segments 

with PCF8577 A) 
• Power-on-reset sets all segments off (to blank) 

532 

SEGMENT BYTE 
BACKPLANE REGISTERS 

AND AND 
SEGMENT MULTIPLEX 

LOGJC DRIVERS 32 Sl 
33 

BPl 

34 A2/BP2 
36 

Al 
37 

AO/OSC 

CONTROL REGISTER OSCILLATOR 
AND AND 

COMPARATOR DIVIDER 

7Z87556.2 

Fig. 1 Block diagram 

ORDERING INFORMATION/PACKAGE OUTLINES 

PCF8577P, PCF8577 AP: 40-lead DIL; plastic (SOT-129) 
PCF8577T, PCF8577AT: 40-lead mini-pack; plastic 

(VS0-40; SOT-ISSA) 



PC74HC/HCT4543 

MSI 

BCD TO 7-SEGMENT LATCH/DECODER/DRIVER FOR LCDs 

GENERAL DESCRIPTION 

The 74HC/HCT4543 are high-speed Si-gate CMOS devices 
and are pin compatible with "4543" of the "4000B" series. 
They are specified in compliance with JED EC standard no. 7. 
The 74HC/HCT4543 are BCD to 7-segment latch/decoder/ 
drivers for liquid crystal displays. They have four address 
inputs (Do to D3), an active HIGH latch disable input (LD), 
an active HIGH blanking input (BI), an active HIGH phase 
input (PH) and seven buffered outputs (Oa to Og). 
The "4543" provides the function of a 4-bit storage latch 
and an 8-4-2-1 BCD to 7-segment decoder/driver. The 
"4543" can invert the logic levels of the output 
combination. The phase (PH), blanking (BI) and latch 
disable (LD) inputs are used to reverse the function table 
phase, blank the display and store a BCD code, respectively. 
For liquid crystal displays a square-wave is applied to PH 
and the electrical common backplane of the display. The 
outputs of the "4543" are directly connected to the 
segments of the liquid crystal. 

SYMBOL PARAMETER 

propagation delay 
Dn to On 

tPHLI 
LDtoOn 

tPLH 
BI to On 

CI input capacitance 

Cpo 
power dissipation 

capacitance per package 

GND = OV; Tamb = 25 °C; tr= tr= 6 ns 

Notes 

FEATURES 

• Latch storage of BCD inputs 
• Blanking inputs 
• Output capability: non-standard 
• Ice category: MSI 

TYPICAL 
CONDITIONS UNIT 

HC HCT 

29 33 ns 
CL= 15 pF 

32 31 ns 
Vcc=5V 

20 28 ns 

3,5 3,5 pF 

notes 1 and 2 42 42 pF 

1. Cpo is used to determine the dynamic power dissipation (Po in µW): 
Po= Cpo x Vcc2 x fi +~(CL x Vcc2 x f0 ) where: 

fi = input frequency in MHz 
f0 =output frequency in MHz 
~(CL x Vcc2 x f0 ) =sum of outputs 

2. For HC the condition is VI= GND to Vee 
For HCT the condition is VI= GND to Vee - 1,5 V 

ORDERING INFORMATION/PACKAGE OUTLINES 

PC74HC/HCT4543P: 16-lead DIL; plastic (SOT-38Z) 
PC74HC/HCT4543T: 16-lead mini-pack; plastic 

(S0-16; SOT-109A) 

CL = output load capacitance in pF 
Vee= supply voltage in V 
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PL 74HC/HCT4543 
MSI 

Fig. 1 Pin configuration 

10 

11 

a• 12 

LO a, 13 

Bl a, 15 

14 

7Z93263 

Fig. 2 Logic symbol 

PIN DESCRimON 

PINNO. SYMBOL 

1 LD 

5,3,2,4 Doto D3 

6 PH 

7 Bl 

8 GND 

9,10,11, 
12,13, Oa to Qg 
15,14 

16 Vee 

NAME AND FUNCTION 

latch disable input (active HIGH) 

address (data) inputs 

phase input (active HIGH) 

blanking input (active HIGH) 

ground (OV) 

segment outputs 

positive supply voltage 

eco·nsEG 
C9 [::> a10 

[T] 
90, 1 b10 

90,2 c10 

90, 4 d10 

e10 

110 

g10 

7Z93264 

Fig. 3 /EC logic symbol 



LCD DISPLAY/INTERFACE CIRCUIT 

GENERAL DESCRIPTION 

The SAAl 062A is designed to drive a Liquid Crystal 
Display (LCD) of a digital tuning system. It contains a shift 
register with programmable length (18 or 21 bits), latches, 
botb synchronized or static, exclusive-OR segment drivers 
(17 or 20 bits), an l.f. oscillator and a backplane driver for 
the LCD. The circuit is designed to be driven by a 3 bus 
structure from a microcomputer and can also be used as a 
programmable 17 or 20 bits serial-to-parallel decoder. 
It is also capable of storing 40 bits of information. 

FEATURES 

• Driving 7 to 20-segment displays 
• Driving linear displays 

SAA1062A 

SAA1062AT 

• Serial to parallel decoder of digital signals 
• Bus control for the selection of 18/21-bit words 
• 17 /20-bit latch 
• A.C. segment drive 
• On-chip oscillator 

Fig. 1 Block diagram 

ORDERING INFORMATION/PACKAGE OUTLINES 

SAA1062A : 28-lead DIL; plastic (SOT-117) 
SAAI062AT: 28-lead mini-pack; plastic 

(S0-28; SOT-136A) 
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