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LCD DEVICE INCLUDING AN ILLUMINATION DEVICE HAVING A POLARIZED LIGHT SEPARATING SHEET BETWEEN A LIGHT GUIDE AND THE DISPLAY



investigations are being performed for widening the viewing angle. Therefore, it is important to adjust the light direction



Matter enclosed in heavy brackets [ ] appears in the original patent but forms no part of this reissue speci? cation; matter printed in italics indicates the additions made by reissue.



distribution of the illumination device so that the display can be viewed from a more or less oblique direction.



The adapting of the brightness distribution of the illu mination device to this contrast ratio distribution in such a manner is signi?cant as a means for promoting substantial



brightness. The color liquid crystal display device is grossly classi 10



crystal display device by the active matrix driving using



This application is a Continuation of application Ser. No. 08/132,864, ?led on Oct. 7, 1993, now abandoned. The present invention relates to a direct viewing type



liquid crystal display device which is employed in a liquid crystal television set, a liquid crystal display for a computer



?ed into two systems, namely, a twisted nematic (TN) liquid TFTs and a super twisted nematic (STN) liquid crystal



display device by the multiplex driving. Both are provided 15



with a construction wherein polarizing sheets are disposed on the light-incident side and the light-emitting side of an



and the like. In recent years, the technical progress of a direct viewing



element wherein the liquid crystal layer is hold by glass substrates, and the liquid crystal display system is operated



type liquid crystal display device is signi?cant especially in



by modulating the polarization state of an incident linearly



polarized light.



a device employing a color display element. There are many



displays having a display quality which is comparable to that



20



However, the direction of polarization of the incident



light of the conventional liquid crystal display element, is



of a CRT. In the black-white display, until several years



before, the main stream of technology had been a re?ecting



not uniform due to the randomly polarized light. Therefore,



type liquid crystal display element which did not employ a backlight. However, currently, almost all of them are



more than half of the incident light is absorbed by the polarizing sheet disposed on the light-incident side of the display element, and does not substantially contribute to the illuminating light. It is proposed as a structure for reusing the light to be absorbed by the polarizing sheet, wherein a



replaced by a transmitting type liquid crystal display ele



25



ment in use of a backlight even in the black-white display.



In the color liquid crystal display, the display can not work without a backlight, and the backlight is an indispensable



polarized light separator is interposed between a light source lamp and a liquid crystal display device in a projecting type



device in the direct viewing type liquid crystal display device. In a so-called “notebook type personal computer” which has come in use in recent years, the portability is important,



and therefore, driving thereof by a battery is indispensable. However, currently, the time capable of driving the device without charging the battery is only several hours, and does



30



and the other polarized light is converged to the light source 35



not reach a level wherein a day’s operation can continuously



be performed. From this viewpoint, the prolongation of the time of continuous use is extremely important. Especially,



lamp and is reused as a light source light (Japanese Unex amined Patent Publication No. 184429/ 1992). However, this method is performed on the premise of a



projector (projecting type), and it is necessary to provide a suf?cient distance between the light source and the polarized light separator. Further, the device effectively functions as an



the illumination device is a device consuming much power



in that system, and reducing the power consumption of the illumination device is of great signi?cance.



liquid crystal display element, for separating a non-polarized light to mutually orthogonal polarized lights, one polarized light is directly emitted from the polarized light separator,



40



illumination for the projecting type liquid crystal display element, only when the light is a considerably collimated parallel ray. Accordingly, the device is not suitable to adopt



In the mean time, there is a speci?c contrast ratio



distribution in accordance with the viewing angle in a liquid



as the illumination for a direct viewing type display element



crystal display element employed in the notebook type personal computer. A representative example is shown in



wherein thinning thereof is an indispensable condition, and the brightness distribution of the illumination device should adapt to the contrast ratio distribution of the liquid crystal



45



FIG. 5 in case of a super twisted nematic liquid crystal



display element. FIG. 5 shows the representative viewing cone of the super twisted nematic liquid crystal display element and a diagram designating a change in the contrast



display.



to FIG. 5, the viewing angle of the liquid crystal display



means, the brightness in the direction perpendicular to the display face is promoted by narrowing the direction of an illuminating light in a speci?ed range, and therefore, the light direction distribution of the illuminating light is nar rowed. Further, the brightness in the direction perpendicular



Further, it is proposed that a prism array is interposed



between a light source for illumination and a display ratio of a section on a horizontal line passing through the 50 element, as a means for converging light in a direction center of the contrast ratio of the viewing cone. According perpendicular to a display face. However, according to this



element is widened from a direction perpendicular to the



image plane substantially by 40° through 50°, and it is revealed that there is a region having an especially high



55



contrast ratio in the vicinity of the center.



to the display face is not suf?cient even by this means. Accordingly, an illuminance distribution suitable for the



In an actual use, the device is often set such that the



contrast ratio is maximized on the image plane viewed from an operator in case of the notebook type personal computer.



Accordingly, the illuminating ef?ciency can substantially be promoted, when the maximum brightness of illumination is



direct viewing type liquid crystal display element can not be 60



In this invention, attention has been paid to the fact wherein only a polarized light having a speci?c direction of polarization contributes to the promotion of the illuminance



formed in the viewing direction (mostly a direction perpen dicular to an image plane or a direction a little deviated



of the directly viewing type liquid crystal display element,



therefrom) which causes the maximum contrast ratio.



The viewing angle of the liquid crystal display element employed in the notebook type personal computer is wid ened substantially to not less than 40° through 50°, and



provided.



65



and a light in a speci?c direction is selectively converted its



polarization direction, among polarized lights which do not contribute to the promotion of the illuminance of the liquid
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3 crystal display element by themselves. In this Way, the intensity of light can be enhanced in the speci?c direction While maintaining a Wide light direction distribution, With respect to a polariZed light having a direction of polariZation



According to an eighth aspect of the present invention, there is provided an illumination device for a direct vieWing



type display device comprising: a ?at light emitting means for emitting a diffused light



Which can contribute to the promotion of the illuminance,



and the light distribution is suitable for the directly vieWing



type liquid crystal display. According to a ?rst aspect of the present invention, there is provided an illumination device for a direct vieWing type



display element comprising:



10



including a ?rst polariZed light component having a ?rst direction of polariZation and a second polariZed light com ponent having a second direction of polariZation perpen dicular to the ?rst direction of polariZation; component and a polariZed light converting means disposed in an optical path of a light emitted from said ?at light emitting means for



a ?at light guide;



emitting aid ?rst polariZed light component and for emitting



a light source set such that light is incident on a side



at least a portion of said second polariZed light component



portion of said ?at light guide; a polariZed light separating sheet set on a ?rst side of a



light emitting side of the ?at light guide for transmitting a p polariZed light component and re?ecting at least a portion of



15



direction maXimiZing a brightness thereof. In the draWings: FIG. 1 is a sectional diagram shoWing an eXample of the



an s polariZed light component With respect to a light ray



substantially having a predetermined direction of incidence;



present invention;



and a light re?ecting sheet disposed on a second side opposite



FIG. 2 is a sectional diagram shoWing another eXample of the present invention; FIG. 3 is a sectional diagram shoWing another eXample of the present invention;



to said light emitting side of the ?at light guide in parallel With the light emitting site. According to a second aspect of the present invention, there is provided the illumination device for a direct vieWing



type display element according to the ?rst aspect, Wherein the polariZed light separating sheet is comprising a multi layered structure Wherein light transmitting media having a



FIG. 4 is a sectional diagram shoWing a construction of 25



FIG. 5 is a graph shoWing a contrast ratio curve of an



FIG. 6 is a sectional diagram shoWing another eXample of the present invention;



having a relatively small refractive indeX are laminated. According to a third aspect of the present invention, there



FIG. 7 is a plane vieW shoWing an arrangement of optical



is provided the illumination device for a direct vieWing type display element according to the ?rst aspect, Wherein the



aXes of FIG. 6;



FIGS. 8(a) through 8(d) are sectional diagram respec tively shoWing examples of uniform light forming means of



polariZed light separating sheet comprises a transparent supporter and at least one dielectric thin ?lm laminated on 35



to or smaller than a Wavelength of visible light.



this invention; and FIGS. 9(a) and 9(b) are sectional diagram respectively shoWing other eXamples of uniform light forming means of this invention. Although, there are various systems in manufacturing a ?at illumination device, they are grossly classi?ed into tWo kinds. The most general one is a system Which is called the



According to a fourth aspect of the present invention, there is provided the illumination device for a direct vieWing



type display element according to the ?rst aspect, Wherein the polariZed light separating sheet comprises a plurality of



laminated transparent polymer layers having different



“internal illuminating system” or the “direct method”, Wherein a light source is disposed just under the display. On the other hand, in the other system Which is called the “edge



refractive indices. According to a ?fth aspect of the present invention, there



is provided a liquid crystal display device, Wherein the illumination device according to Claim 1 is disposed on a



a polariZed light separator employed in this invention;



STN liquid crystal display element;



relatively large refractive indeX and light transmitting media



said transparent supportor having a thickness Which is equal



after converting said portion of the second polariZed light component into the ?rst polariZed light component selec tively With respect to a light ray substantially having a light



light” type system, the light source or sources are disposed 45



rear side of a direct vieWing type liquid crystal display element such that a principle polariZation direction of emit ted light from the illumination device substantially agrees



outside the display, for instance, an approximately linear light emitting body or bodies such as ?uorescent lamps (mostly cold cathode ?uorescent lamp) and the like are attached to one side or tWo sides of a light guide made of a



transparent acrylic resin plate or the like, Which is a light



With a direction of an optical aXis of polariZation of a



polariZing sheet on a light-incident side of a liquid crystal



illuminating plane, and light is introduced to the light guide



display element. According to a siXth aspect of the present invention, there



by providing a lamp cover composed of a re?ector. It is preferable that the light emitting means of this



is provided the liquid crystal display device according to the ?fth aspect further comprising:



of a ?at light emitter and a light source or sources attached



a light de?ecting means disposed betWeen the polariZed



invention is the edge light type system, Which is composed 55



such that light is incident on the side portion or portions of



light separating sheet and the liquid crystal display element



the ?at light guide, since the edge light type illumination



for de?ecting a direction of a light ray maXimiZing a light intensity among light distributing directions to a direction



promoting the portability of the liquid crystal display device.



device is compact and is mostly preferable in vieW of



substantially perpendicular to a display face of the liquid



Further, it is preferable to provide a polariZed light



crystal display element. According to a seventh aspect of the present invention,



separating sheet Which is installed on the light-emitting face side of the ?at light guide, and Which transmits the p



there is provided the liquid crystal display device according



polariZed light component (?rst polariZed light component)



to the ?fth aspect, further comprising: a means for rotating polariZation direction disposed betWeen the illumination device and the liquid crystal dis play element for rotating the principle direction of emitted



light.



and re?ects at least a portion of the s polariZed light



component (second polariZed light component) With respect 65



to a light ray having substantially a speci?c direction of



incidence, and a polariZed light converting means composed of a guide and a light-re?ecting sheet provided to a side of
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the ?at light guide opposite to the light-emitting plane approximately in parallel With the light-emitting plane.



n1, the angle of incidence Sol of light Which is incident from the optical material having the refractive index of no to that



When the light-re?ecting plane is employed in such a construction, the separated polarized light can be reused and the direction of polariZation is changed in the re?ection.



of n1 is expressed by the folloWing equation,



Accordingly, the light-re?ecting plane operates as the polar iZed light converting means in cooperation With the polar iZed light separating sheet. In the folloWing, an element



having the polariZed light separating sheet is called a polar iZed light separator. HoWever, this does not mean that the polariZed light separator is necessary as an element sepa



10



05. Accordingly, When the optical material layers having the



rated from the ?at light guide. The ?at light guide may be provided With a polariZed light separating function. In this construction, With respect to light having substan tially a speci?ed angle as the angle of incidence to the



refractive indices of no and n1 are alternately laminated, With 15



polariZed light separator, the p polariZed light component Which has transmitted through the polariZed light separator,



Accordingly, the emitted light from the above multi-layer 20



polariZed light component is formed by re?ecting the s polariZed light component Which has been re?ected by the polariZed light separator, on the surface of the ?at light guide, Which contributes to the component transmitting toWards the liquid crystal display element. As a result, the



transparent materials having different refractive indices. HoWever, since the polariZed light dependency of the re?ec 25



30



respective layers of the multi-layer structure. Further, there 35



emitted from the polariZed light separator, for employing the illumination device as the backlight of the liquid crystal



dielectric multi-layer ?lm is employed for the multi-layer structure, the thickness of layer is to be not less than approximately ten times as much as an order of a Wavelength 45



of light, such that lights re?ected from interfaces of the respective layers of the multi-layer structure do not interfere With each other, thereby enabling to provide a polariZation characteristic having a small Wavelength dependency With



50



thicknesses of the respective layers are too large, the thick



light transmitting media having a relatively small refractive



respect to a White light source. On the other hand, When the ness of a total of the multi-layer structure is large, Which is



not larger than 1,000 nm is formed at least on one face of a ?at light transmitting supporter, or a structure Wherein a



not suitable for the light-Weight and the thin-shape thereof. Accordingly, the thickness of layer of approximately 3 pm through 100 pm is suitable for the purpose. Further, When



plurality of kinds of transparent polymer layers having different refractive indices are laminated.



An explanation Will be given of a polariZed light sepa rator composed of a multi-layer structure Wherein light



55



the ?lm thicknesses are non-uniform, a “coloring” due to the



interference of light can be suppressed. Accordingly, there is



transmitting media having a relatively large refractive index and other light transmitting media having a relatively small



a case Wherein it is preferable to make the thicknesses of the



respective layers non-uniform. In case of a construction Wherein ?at air bubble layers are



refractive index are alternatively laminated, as folloWs.



This multi-layer structure is provided With a property Wherein, With respect to an oblique incident light, the



It is also possible to employ a transparent dielectric multi-layer ?lm as a material of the structure. When a



ment.



index are alternately laminated, a structure Wherein at least one layer of a dielectric ?lm having a thickness of preferably



may be a structure Which is inhomogeneous depending on locations, or a structure Wherein ?at air bubble layers are dispersed in a homogeneous plastics in a lamellar form, so far as the respective layers in the multi-layer structure are



disposed substantially in parallel With each other. 40



guide in the ?at illumination device approximately agrees With the optical axis of polariZation of the polariZing sheet on the light-incident side of the liquid crystal display ele The polariZed light separator of this invention can employ a multi-layered structure Wherein light transmitting media having a relatively large refractive index and other



resin, polycarbonate, polyurethane, polystyrene and the like. The above combination is preferable since a multi-layer structure having a large area can be provided cheeply. There is basically no restriction on the thicknesses of the



light-incident side of the liquid crystal display element, is



display element. That is, an average direction of an optical axis of polariZation of a light ray emitted from the ?at light



tance at the interface is very effective, When a difference betWeen the refractive indices is large, a combination Wherein the difference of refractive indices is large, is



preferable. For instance, there is a combination of air (nz1.0) and a transparent resin, such as a plastics (nzLS); acrylic



?at illumination device is provided With a high illuminance, With respect to a speci?ed vieWing direction. It is preferable that the polarizing sheet provided on the disposed such that the transmittance thereof is maximized With respect to the p polariZed light component Which is



structure has a polariZation. The multi-layer structure may be of any components, so



far as it is composed of at least tWo layers of light



is caused, and a “p” polariZed light component is formed Which can transmit through the polariZed light separator. Accordingly, a component Which is converted into the p



respect to light having the angle of incidence Which is substantially equal to BreWster’s angle, the p polariZed light component transmits through the structure, but the s polar iZed light component is re?ected by the plurality of inter faces and its transmitted light component is almost nulli?ed.



is incident on the liquid crystal display element after passing through a polariZing plate, and the s polariZed light compo nent is re?ected to the inside of the ?at light guide. When the re?ected and returned s polariZed light component is re?ected on the surface of the ?at light guide, a phase change



there is no p polariZed light component in the re?ected light, the re?ected light is composed of the s polariZed light, and the transmitted light is composed of the residual s polariZed light component and the p polariZed light, Which is Well knoWn. The angle of incidence Sol is called BreWster’s angle



60



dispersed in a homogeneous plastics in a lamellar form, the thickness of the ?at air bubble layer is to be approximately



transmittance and the re?ectance are dependent on the



3 pm through 100 pm. As another structure, there is a



polariZation of the oblique incident light. Therefore, the



multi-layer structure Wherein a transparent thin plate having



structure can be employed as a light non-absorbing type polariZation element. Generally, When, on an interface betWeen an optical material having the refractive index of no and another optical material having the refractive index of



a thickness of approximately 3 pm through 100 pm, is 65 laminated on a scattered gap controlling material such as



beads, glass ?bers or the like. In this case, compared With a structure Wherein ?at air bubble layer are dispersed in a
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homogeneous plastics in a lamellar form, a polarization operation having a high light distinguishing ratio can be



of no to the optical material having the refractive index of n1, are determined to be So and 01, respectively. The angle of incidence and the angle of emittance of light Which is incident from the optical material having the refractive index of n1 to the optical material having the refractive index of n2, are determined to be 01 and 02, respectively. The re?ection complex amplitude in consideration of the effect of inter ference When the optical material has the refractive index of



provided, since the angle of incidence on an interface



betWeen materials having different refractive indices does not differ With locations as in the ?at air bubble layers. The re?ectance R5 of an s polariZed light on an interface betWeen an optical material having a refractive index of no and another optical material having a refractive index of n1



n1 and the ?lm thickness is d1, is provided by the folloWing



under the condition of BreWster’s angle, is shoWn by the



folloWing equation



(1)



10



= (tan20B - 1)2/ (tan20B +1)2



Where pa and ob designate amplitude re?ectances of Fresnel 15



re?ection caused on the interfaces betWeen the optical



material having the refractive index of no and the optical material having the refractive index of n1, and betWeen the optical material having the refractive index of n1 and the material having the refractive index of n2.



The larger the difference betWeen the refractive indices, the larger the re?ectance RS. Therefore, in an approximation



(Which is suf?ciently applicable to this case) not considering multiple re?ections betWeen layers, Wherein 100% of the p polariZed light component in an incident light to the multi layer structure, is transmitted and X % of the s polariZed light component is transmitted, the necessary number of layers N



equation



20



The re?ectance is provided by the folloWing equation (4), Where p* is the complex conjugate of p.



is provided by the folloWing equation 25



The p polariZed light component is provided by the



Accordingly, When the multi-layer structure is constructed by a combination of air (n1z1.0) and a plastics (nozLS),



BreWster’s angle 0B=56.3°, RS=14.8%, the number of layers



= (p? +pi + zpa -pbcos26)/ (1 + zpa -pbcos26 + ma m2)



folloWing equation 30



Which is necessary for making the transmittance of the s



polariZed light component not larger than 2%, is 12. Therefore, in case of a structure Wherein ?at air bubble layers are scattered in a homogeneous plastics in a lamellar form, When six or more ?at air bubble layers are formed in



The s polariZed light component is provided by the 35



folloWing equation



the depth direction, With respect to a light having substan tially an angle of incidence of BreWster’s angle, the trans mittance of the s polariZed light component is not larger than 2% and more than 98% of the component is re?ected. On the



other hand, the p polariZed light component is provided With



(6) 40



From these equations, it is revealed that, When the refrac



the transmittance of approximately 100% Without the loss of



tive indices no and n2, the refractive index n1 and the ?lm



light quantity.



thickness d1 satisfy a certain condition, the ratio of the transmitted light intensity of the p polariZed component as compared to the transmitted light intensity of the s polariZed light component, increases in comparison With a case



As explained above, the polariZation function of the multi-layer structure operates most effectively When the angle of incidence is at BreWster’s angle. Accordingly, When the multi-layer structure is provided in the ?at illumination device composed of the light source and the ?at light guide, it is preferable for the substantial promotion of brightness to provide a construction Wherein the angle of incidence of incident light to the multi-layer structure is substantially BreWster’s angle, by the means of the light source, the ?at light guide and an optical element further added With a light re?ecting means and the like.



45



Wherein there is no interference, at a certain angle of incidence of Go. The above equations are concerned With a case Wherein the interference ?lm is a single layer. HoWever,



the same Way of thinking is applicable similarly When the 50



As stated above, the light emitted from the polariZed light separator Wherein at least one layer of dielectric ?lms having a thickness of not larger than 1,000 nm, is formed on at least



one face of a ?at light-transmitting supportor, is provided



The reason that the polariZed light separator in use of a



dielectric ?lm employing light interference Works, is as folloWs. This polariZed light separator is provided With a



55



property Wherein the transmittance and the re?ectance thereof are dependent on the polariZation of the angle of oblique incident light, and therefore, it can be employed as



a light non-absorbing type polariZation element. When an optical element having a ?lm thickness in the order of a Wavelength of visible light and the refractive index of n1 is interposed betWeen an optical material having the refractive index of no and another optical material having the refractive index of n2, light Will interfere. The angle of incidence and the angle of emittance of light Which is incident from the optical material having the refractive index



interference ?lm is of a multi-layer.



With high degree of polariZation. The ?lm thickness of not larger than 1,000 nm signi?es that the thickness is mainly not larger than the order of a visible light Wavelength, and it is preferably not larger than 800 nm.



Since the dielectric ?lm of the polariZed separator having 60



the thickness of the order of a visible light Wavelength,



utiliZes the light interference, it is generally possible to promote the degree of polariZation of a speci?ed Wavelength When the number of layers increases, and conversely, the Wavelength dependency also increases. When the spectrum 65



of the employed backlight light source is of a narroW band Wavelength, it is possible to construct a multi-layer ?lm Wherein the degree of polariZation increases With respect to
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the backlight Wavelength range of light. However, a ?lm



FIG. 4 is an outline sectional diagram of a polariZed



having too many layers causes a poor productivity.



separator Which employs the interference of light. First polymer layers 21 and second polymer layers 22 are alter nately laminated, and at least the second polymer layers 22



Therefore, the number of layers is preferably 5 through 15. On the other hand, When a White backlight is employed for color display, it is preferable to employ an interference ?lm



are provided With a thickness Which is enough to cause the



having not larger than 5 layers, especially a single layer, to restrain the Wavelength dependency of the degree of polar iZation to a loW value. It is preferable to form a single layer ?lm of TiO2 or ZrO2 since a ?at degree of polariZation is provided over the Whole region of visible light and it is easy to control the ?lm thickness, although a high degree of polariZation can not be provided. The material of the ?at light-transmitting supporter



10



A detailed explanation Will be given of a liquid crystal



A ?uorescent lamp 1 (cold cathode ?uorescent lamp) 15



SiO2, MgF2, Na3AlF6, Ta2O5 and the like, are point out. The refractive indices of these dielectric ?lms are normally in a



range of 1.4 through 2.5, and the ?lm formation may be



20



performed by selecting dielectric ?lms having pertinent



extremely important. The directivity (angular distribution) 25



as in the above-mentioned multi-layer structure or the



dielectric thin ?lm, it operates as a light non-absorbing 30



The polariZed separator can be formed by a multi-layer



predetermined direction, are important. The function of sending the light Which is incident on the 35



employed in the light guide and the interface re?ecting



mers having different refractive indices are suitable for



property. That is to say, on the side of the liquid crystal



forming a multi-layer laminated body. Further, the larger the



display element 12 of the light guide 3, the light having the 40



mers are selected from at least tWo of plastics such acrylic



through the light guide 3, and light having the angle of incidence Which is beloW the total re?ection angle 06, is 45



Aconsideration should be given to the method of making



(nz1.0) and a transparent plastics (for example, nz1.5), is determined by the folloWing equation (7), and the incident



the polariZed light separator in the above selection. Although 50



method and the like as the method of manufacturing the



multi-layer laminated product, it is preferable to adopt the multi-layer extrusion method Whereby a multi-layer ?lm having not less than 30 layers can economically formed. The method of manufacturing is disclosed in Us. Pat. No. 3,773,882 and US. Pat. No. [3,883,606] 3,884,606. In case of a polariZed separator having a thickness enough to decrease the interference operation of light, the total thick ness increases. Accordingly, When the interference of light is used, the optical thickness of at least one of polymers having
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As a preferable transparent resin employed in the light polyurethane, polystyrene, silicone and the like are pointed out.



60



When a re?ecting plane 5 such as an aluminum re?ecting plane is formed on a face opposite to the liquid crystal



display element of the light guide, the re?ected light is guided to the inside of the light guide. Further, the re?ecting plane 5 may be a diffused re?ection plane to increase light emitted from the face on the side of the liquid crystal display



since a so-called nacreous color due to the variation in the



Further, a hard coat layer of silicone and the like may be provided on the surface.



light having the angle of incidence of not more than 422° can emit from the illumination plane of the light guide 3.



guide, for instance, acrylic resin, polycarbonate,



different refractive indices, is not less than 0.05 pm and not more than 0.45 pm. Further, the thicknesses of both poly mers are considerably different rather than almost equal,



thicknesses of the respective layers, is not manifested.



refracted on the surface of the light guide 3 and emitted on



the side of the liquid crystal display element 12. For instance, the total re?ection angle 06 on the interface of air



ef?ciency. there are the casting method, the multi-layer extrusion



angle of incidence Which is not smaller than the total



re?ection angle 06 Which is determined by the refractive index of the light guide 3, is totally re?ected and transmitted



resin, polycarbonate resin, polyurethane, polystyrene, tri acetyl cellulose, polymethylpentene, polyether sulfone and the like. Further, it is preferable that the difference in the refractive indices is not less than 0.03, to improve the



edge portion of the light guide to the inside of the light guide, is determined in accordance With the material



preferable that the materials of the light-transmitting poly difference in the refractive indices, the more preferable. It is preferable that the materials of the transparent poly



of the light transmitting through the light guide 3, is deter mined by the light direction distributing property of the ?uorescent lamp, the light gathering property of the re?ect ing body, the light transferring property of the light guiding plate and the like. Further, in the light transferring property of the light guide, the functions of sending the light incident on an edge portion of the light guide to the inside of the light guide, and the function of emitting the transmitted light to a



?lm construction Whereby the degree of polariZation is promoted With respect to the Wavelength range of the backlight. Since the ?lm having too many layers causes the poor productivity, the number of layers is preferably not smaller than 30, more preferably 100 through 400. It is



a light guide 3, is attached to the side of the light guide 3 (an acrylic resin plate) Which is transparent and Which is an illuminating sheet, and a lamp cover having a re?ecting body on the innerface thereof, is provided thereby introduc ing a light emitted from the lamp into the light guide 3.



in a direct vieWing type liquid crystal display element, the light distribution property of the illumination light is



layers having different refractive indices. Also in this case,



polariZed light separator.



having a length corresponding to a length of a side face of



As stated above, in case of using an illumination device



refractive indices. Further, the ?lm forming can be per formed by normally employed methods such as vapor



deposition, sputtering, and the like. Further, the polariZed light separator of the invention can be formed by laminating plural kinds of transparent polymer



like.



display device of this invention using FIG. 1 Which is a representative construction diagram, as folloWs.



employed in the polariZed light separator is glass or plastics such as acrylic resin, polycarbonate, polyurethane, polysty rene and the like. It is preferable that the material is light and surface thereof is smooth. As a material of a dielectric ?lm, TiO2, ZrO2, ZnS, Y2O3,



interference of light. The examples of preferable combinations of preferable polymers in consideration of the method of manufacturing, are acrylic resin and polycarbonate, acrylic resin and polystyrene, polymethylpentene and polycarbonate and the



65



element 12 of the light guide 3. On the other hand, When most of light Which is incident on the light guide 3 is provided With the angle of incidence
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Which is not smaller than the total re?ection angle 06, the



light emitted from the light guide is very little. Therefore, it



in a direction orthogonal to a face of the liquid crystal display element. Rather, in an ordinary case, the direction of



is necessary to provide a function Wherein the light is emitted on the side of the liquid crystal display element 12



emittance of light Which is incident on the polariZed light separator by the angle of incidence proXimate to BreWster’s



of the light guide 3 by avoiding the total re?ection condition.



angle, concentrates in a range out of vieWing angle. For instance, the direction of emittance concentrates in the



As the means of avoiding the total re?ection condition, there



ranges of —40° through —70° and 40° through 70° With respect to the vertical direction of the face of the liquid crystal display element, in a plane including an optical aXis



is a method such as a method of forming a White light



diffusing material on the surface of the light guide 3, a



method of forming a Fresnel shape (microlens array, prism array and the like) having a lenticular or a prism shape on the



10



surface of the light guide. The Fresnel shape in this case, may be formed on a face



of the light guide on the side of the liquid crystal display element 12, or may be formed on the opposite side. Further, a ?lm-like plate having a Fresnel shape may be placed on the



15



face of the light guide. When it is placed on the light guide, it is necessary that an air layer is not present betWeen the ?lm



and the light guide. Therefore, it is preferable that a deaera tion is performed after pasting the ?lm, or the ?lm is pasted by employing an adhesive agent having the refractive indeX Which is comparable to that of the ?lm. Further, it is preferable that the refractive indeX of the ?lm is approXi mately the same With that of the light guide.



The polariZed light separator employed in this invention manifests a strong polariZed light separating function With respect to light having the angle of incidence (BreWster’s angle) in a speci?ed range. Therefore, it is preferable that the angle of light incident on the polariZed light separator is



is provided With the angle of incidence of 337°, the angle of emittance of the multi-layer structure is sin-1, ((sin 33.7°)/ n)=56.3°. To convert the light direction distribution of the ?at illumination device having the light direction distribu



tion in the deviated vieWing angle plane (140° through 20



170°), to the direction perpendicular to the illuminating plane, it is effective to further provide a light de?ector on the



side of the light emittance of the polariZed light separator. As the light de?ector, a microlens array or prism array or the like having a lenticular shape or Fresnel shape can be 25



employed.



30



shape on the surface is disposed betWeen the light guide 3 laminated With the polariZed light separator 6 and a polar iZing sheet 9 on the light-incident side of the liquid crystal display element 12 With the prism face in parallel With the



FIG. 1 shoWs a case Wherein a prism array having Fresnel



provided With a maXimum value at BreWster’s angle of the



polariZed light separator, and the light quantity is substan



of light transferring through the light guide, and the light Which reaches the vieWing angle range of an observer is very little. Therefore, a clear display is not provided. For instance, in FIG. 1, in case Wherein the incident light from the side of the acrylic resin to the multi-layer structure



tially concentrated on BreWster’s angle, to promote the



progressing direction of light transferring in the light guide



illuminance. Accordingly, it is important to control the angle



3. The prism array 7 is of a columnar prism, the intersection



of light emitted from the light guide.



including an average optical axis of light ray emitted from the ?at light guide 3 is triangular. With respect to the prism array 7, in accordance With the shape and arrangement



To control the angle of emittance, the distribution of the



White light diffusing material, the Fresnel shape, (microlens



35



(Whether the apeX of prism is on the light-incident side or light-emitting side), there is a case Wherein the refraction is caused on the light-incident face and the light-emitting face of the prism, and a case Wherein the total re?ection is



array, prism array and the like) With a lenticular or a prism, and the like are adjusted. For instance, by placing a ?lm of



a prism array 13 (see FIG. 2), made by a component Which is the same With that of the light guide, on the surface of the



light guide, the maXimum of intensity of light emitted from



40



caused, and the orientation of the light direction distribution of the emitting light can be controlled. The optimum shape and arrangement may be determined by a ?nally necessary orientation of the light direction distribution and the orien tation of the light direction distribution of the light emitted



45



from the polariZed light separator.



the light guide is concentrated in a deviated range of +40°



through +80° and —40° through —80°. Speci?cally, When a multi-layer structure Wherein ?at air bubble layers are dispersed in a lamellar form, as above, is formed, BreWster’s angle 0b on the interface betWeen the



acrylic resin and the air bubble layer is 337° according to



the equation



For instance, a prism array 7 having a sectional shape of



Therefore, only the p polariZed light



component is emitted on the side of the liquid crystal display



element 12, by optimiZing the light direction distributing property of a ?uorescent lamp, the light gathering property of the light re?ector, the light transferring property of the light guiding plane and the like, such that the incident light from the acrylic resin side to the multi-layer structure is substantially 33.7°. On the other hand, the s polariZed light component is transmitted through the light guide 3 as in the case of total re?ection. Further, the polariZation character istic of this polariZed light separator 6 is an effect Which is sufficiently manifested even When the incident light is a little deviated from the BreWster’s angle condition. In this case,



the polariZed light separating operation is signi?cant even



50



incident on a side face of the prism, and totally re?ected by the other side face, and thereafter, emitted from the bottom 55



face of the prism corresponding to the perpendicular inci dent direction on the side of the liquid crystal display element. Therefore, it is possible to convert the light direc tion of the light emitted from the polariZed light separator With the angle of emittance of substantially 60°, to the light direction having the direction perpendicular to the face of



60



the liquid crystal display element.



65



device Which illuminates the liquid crystal display element in the perpendicular light direction distribution, is provided. When the directivity of the light transferring through the light guide, is large, as a result, the light direction distribu



In this Way, a linearly polariZed light ?at illumination



With respect to a light ray having the angle of incidence of 20° through 40° Which is proximate to the total re?ection angle, although the light extinguishing ratios of the s and p polariZed light components are a little deteriorated.



The directivity of light emitted from the polariZed light separator, is not necessarily distributed in the vieWing angle of an observer of the liquid crystal display element, that is,



an isosceless triangle having the apeX angle of approxi mately 60° is employed and is arranged such that the apeX faces the face of the polariZed light separator. In this case, the light emitted from the polariZed light separator by the angle of the emittance Which is substantially equal to 60°, is



tion of the light emitted from the ?at illumination device concentrates on the perpendicular direction, and the range of
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viewing angle Which corresponds to a clear display, is too



are the same With those in FIG. 1 are attached With the same



narrow. In this case, it is possible to dispose an optical element such as a light diffusing sheet 8 Which deteriorates



the directivity, betWeen the liquid crystal display element



notations, and the explanation Will be omitted. As stated above, the polariZed light separator may be of a component Which is different from the light guide.



and the light de?ecting means such as the above prism array. Further, the re?ecting face 5 formed on the face opposite



polariZed light separating layer such as a dielectric body



to the liquid crystal display element of the light guide, may



interference ?lm may be formed on the light guide. The



be converted into a light diffusing plane, to deteriorate the



respective interfaces among the light guide, the outside of the light guide and the dielectric body interference ?lm



HoWever, it may be of a single component. For instance, a



directivity of light transferring in the light guide. Further, the polariZed light separator per se may be provided With a ?ne rugged structure such that the light scattering is caused on the interface of the structure. In case of the polariZed light separator having a construction Wherein ?at air bubble layers are scattered in a homogeneous plastics in a lamellar form, as mentioned above, the shape of the interface of the air bubble layer is random, and the ?ne rugged structure is easy to cause. Therefore, the light diffusing effect is easy to



10



guide is formed into a prism array or the like, to enhance or



15



In FIG. 1, a case is shoWn Wherein the multi-layered structure is formed on the surface of the light guide. HoWever, it is not necessary to form the multi-layered structure on the surface of the light guide, and the multi



interface betWeen the light guide and the dielectric ?lm. Since the other construction is approximately the same as in FIG. 1, parts of FIG. 3 Which are the same With those in FIG. 1 are attached With the same notation, and the explanation Will be omitted.



layered structure may be disposed inside the light guide. 25



To maximiZe the quantity of light Which transmits through a liquid crystal panel, the direction of the optical axis of



polariZation of the polariZing plate of the liquid crystal panel



polariZed light component in ef?ciently transferring it in the light guide, and reuse it, to ef?ciently provide the linearly



on the side of the polariZed light separator, should coincide With the direction of an optical axis of polariZation of light



polariZed light from the ?at illumination device. There are various methods to convert the s polariZed light to a light



emitted from the polariZed light separator. HoWever, the optical axis of polariZation of light emitted from the polar iZed light separator, is dependent on the position of the light source disposed on the side portion of the ?at light guide.



including the p polariZed light component. The representa tive examples are described as folloWs.



Generally, it is knoWn that, in case Wherein a linearly polariZed light is incident on a metal face in a oblique



direction and is re?ected, the linearly polariZed light is converted into an elliptically polariZed light in accordance With the optical physical constants (refractive index n,



to make uniform the light quantity of light emitted from the light guide, the dielectric interference ?lm may be formed on the surface having a prism array shape. Such an example is shoWn in FIG. 3. Aprism array shape is formed on the surface of the light guide 3, and a dielectric ?lm 6c is further formed on the surface of the prism array. A polariZed light separation function is manifested on the



manifest simultaneously.



It is important in this invention to convert the s polariZed light Which is re?ected and returned to the inside of the light guide in the multi-layer structure, to a light including the p



achieve an effect Which is similar to that of the polariZed light separator. In case Wherein the structure of the light



For instance, in case of FIG. 1, light is emitted Which is 35



polariZed in the direction perpendicular to the linear light source. On the other hand, there is a direction Wherein the contrast ratio is high, and a direction Wherein the contrast



absorption coefficient k) of a metal. That is, even When the



ratio is loW depending on the vieWing angle, in the liquid



s polariZed light is incident, a p polariZed light component is formed in the re?ecting light. Accordingly, When the re?ecting plane 5 formed on a face of the light guide 3 opposite to the liquid crystal display element 12 is of a metal



crystal panel. Normally, the liquid crystal panel is designed such that the contrast ratio is maximiZed in the direction of



vieWing the liquid crystal panel. This vieWing angle is



such as aluminum in this invention, a portion of the s



polariZed light is converted into the p polariZed light, every time the light is re?ected by this re?ecting plane. As another
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method, there is a method Wherein a phase difference plate



in?uenced by the angle of the optical axis of the polariZation of the polariZing plate. Accordingly, When the angle of the optical axis of polariZation of the polariZing plate of the liquid crystal panel on the side of the polariZed light separator, suffers a restriction, the direction of the vieWing angle can not freely be determined. It is possible to provide an optical axis of polariZation rotating means betWeen the illumination device and the



composed of a transparent high polymer material, is



employed. For instance, by disposing the phase shift plate having a pertinent ?lm thickness, is disposed betWeen the



re?ecting plane 5 of the light guide 3 and the polariZed light separator 6, the s polariZed light re?ected by the polariZed



display device in this invention, to cope With such a case.



light separator becomes an elliptically polariZed light and a portion thereof can be converted into the p polariZed light.



of light, is caused in case Wherein light transmits through a



Generally, the rotation of the optical axis of polariZation



FIG. 1 shoWs an Example of a construction Wherein the



polariZed light conversion is efficiently performed by attach
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ing the phase shift sheet 4 on the re?ecting plane 5 provided on the light guide 3. Further, the phase shift sheet 4 may be disposed betWeen the polariZed light separator 6 and the



medium having the birefringence, or Wherein light transmits through a medium having the optical rotating poWer. The optical axis of polariZation is rotated When media having the birefringence are laminated in multi-layers Which rotates the



optical axis.



separator in Which one layer of a dielectric ?lm is formed on one face of a ?at transparent supporter, is employed, and a



Especially, When a linearly polariZed light is incident on a medium having the birefringence, an elliptically polariZed light is emitted therefrom. The ellipticity and the direction of the long axis of ellipse are determined by the amount of birefringence and the direction of optical axis of the bire



prism array 13 for emitting light to the liquid crystal display



fringence medium. HoWever, When a linearly polariZed light



light guide 3. FIG. 2 shoWs an example Wherein a polariZed light



element avoiding the total re?ection condition of the light guide. A notation 6a designates a ?at light-transmitting supporter, and 6b, a dielectric ?lm. Since the other construc tion is almost the same as in FIG. 1, parts of FIG. 2 which
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is incident on a substrate having the birefringence the amount of Which is a half of the wavelength 9» of the incident



light, the emitted light is alWays a linearly polariZed light. Further, When a medium having the birefringence of M2 is
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provided With an advanced phase axis direction Which is inclined by 6 With respect to the direction of the optical axis



re?ecting means is normally provided on a side face of the



of polarization of the incident linearly polariZed light, the linearly polariZed light is emitted inclined by 26 With respect



the diffusing effect is a little improved on the side of the light source, in the vicinity of the side face of the light guide



to the direction of the optical axis of the polariZation of the



opposite to the light source. When light sources are disposed on the both sides of the ?at light guide, it is preferable that



light guide opposite to the light source, it is preferable that



incident linearly polariZed light. It is possible to convert the optical axis of polariZation of a linearly polariZed light Which is polariZed in an arbitrarily direction, to a speci?ed direction While the linearly polariZed light remains as it is, by utiliZing the above property.



the diffusing effect at the central portion is large. It is simple and effective for controlling the diffusing 10



The region of Wavelength required for a liquid crystal display device is that of all the visible light, and the property of the illumination light is considerably different by a selection of Wavelength Whereby the amount of the birefrin gence of plate is determined. As the M2 plate, it is preferable to employ a ?at ?lm, judging from the aspects of the light-Weightedness, the thinness, the cost and the like. Since



effect to perform a mesh printing of a White ink on the light guide and control the siZe or the density of the mesh. HoWever, the use of the light diffusing material has a



possibility of deteriorating the directivity of light emitted from the uniform light forming means, and may reduce an 15



incident light having BreWster’s angle Which is suitable for the polariZed light separator to separate the s polariZed light component and the p polariZed light component. Therefore,



there is no ?lm Which satis?es the condition of M2 With



it is more preferable if the uniform formation of light is achieved by a means other than the light diffusing means. As a uniform light forming means other than the light



respect to all the visible light, it is preferable to generally



diffusing means, a means can be employed Wherein a



employ a ?lm satisfying the condition of M2 at a Wavelength approximately equals to 550 nm Wherein the vieWing sen



lenticular shape is formed on the surface of the ?at light guide. When the light source is disposed only on one side of



sitivity is maximized. That is, the ?lm is provided With the birefringence in the vicinity of the Wavelength of 275 nm. The quality of birefringence N2 of the optical axis of



the ?at light guide, it is preferable that the light emitting



polariZation rotator signi?es a quantity along a locus of a light ray. The direction Wherein a light ray maximiZing the



ef?ciency on the side of the light source is loW, and the 25



further the emitted light is disposed from the light source, the more improved the light emitting efficiency. Further, in case Wherein a re?ecting means is disposed on a side face of



light quantity transmits through the optical axis of a polar



the light guide opposing the light source, it is preferable that



iZation rotating means, is not alWays in the direction per pendicular to a ?at sheet of the optical axis of polariZation rotating means. It is preferable to design the setting of the



the light emitting ef?ciency is more improved on the side of the light source, in the vicinity of the side face of the light guide opposing the light source. In case Wherein the light



siZe of birefringence of the ?lm, optimally in consideration of the locus of light rays maximiZing the light quantity. As the material of the ?lm, polyvinyl alcohol,



sources are provided on the both sides of the ?at light guide,



it is preferable that the light emitting ef?ciency is large at the



central portion.



polycarbonate, polystyrene, polymethyl methacrylate and the like, are employed. The birefringence of the ?lm is generally provided by an uniaxial elongation. That is, a difference of refractive indices
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There are means for controlling the light emitting ef? ciency of the lenticular lens Which are schematically shoWn



in FIGS. 8(a) through 8(d). In the Figures a numeral 61 designates a light source, 62, a re?ecting plate, and 63, a ?at



betWeen a direction of an orientated axis and a direction



light guide.



perpendicular to the orientated axis is caused by the uniaxial elongation. The birefringence is caused in direction of thickness, and the ellipsoid of the refractive index is uniaxial. Further, it is effective in the construction of this invention in a vieWpoint of making uniform the illumination to further



FIG. 8(a) shoWs an example Wherein the distribution of arcs is changed. FIG. 8(b) shoWs an example Wherein the heights h of arcs are changed. FIG. 8(c) shoWs an example Wherein the heights and the Widths of arcs are changed. FIG.



8(d) shoWs an example Wherein aspect ratios of portions of



ellipses are changed. Naturally, these curves can be provide a uniform light forming means. There is a case With 45 employed in combinations.



respect to light emitted to the edge light type backlight,



Further, as a uniform light forming means, a means can be



Wherein the larger the distance from the light source, the smaller the light quantity. This is not preferable in a case Wherein the edge light type backlight is employed as an illumination device for display elements of a large image



employed Wherein a prism shape is formed on the surface of the ?at light guide. In case Wherein the light source is disposed only on one side of the ?at light guide, it is



preferable that the light emitting efficiency is loW on the side of the light source, and the further the emitted light is disposed from the light source, the more improved is the



area. Accordingly, a means is provided Which makes uni



form an in-plane intensity distribution of light emitted from a ?at light guide. In other Words, the further the emitting light is disposed from a light source, the better a light



emitting efficiency of light emitted from the ?at light guide.



light emitting ef?ciency. In case Wherein a re?ecting means



is provided on the side face of the light guide opposing the 55



light source, it is preferable that the light emitting ef?ciency



The uniform light forming means may be provided on



is more improved on the side of the light source, in the



both surfaces of the ?at light guide, or on one side thereof.



vicinity of the side face of the light guide opposing the light



The design of the uniform light forming means for making uniform the emitted light, is considerably dependent on



source. In case Wherein the light sources are provided on the



both sides of the ?at light guide, it is preferable that the light emitting ef?ciency is large at the central portion.



Whether the light source is disposed only on one side of the ?at light guide or on both sides. A light diffusing means can be employed as one of the uniform light forming means. When the light source is



disposed on one side of the ?at light guide, it is preferable that the light diffusing effect is small on the side of the light source, and the further from the light source, the more



improved is the light diffusing effect. HoWever, a light



There are means for controlling the light emitting ef? ciency of a prism array, Which are extremely schematically shoWn in FIGS. 9(a) and 9(b). In these Figures, a numeral 61



designates the light source, 62, the re?ecting plate, and 63, 65



a ?at light guide. FIG. 9(a) shoWs an example Wherein the distribution of prisms is changed. FIG. 9(b) shoWs an example Wherein the
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heights of prisms are changed. Naturally, these can be



absorbing type organic polariZing sheet, the optical axis of polariZation of light emitted from the polariZed light sepa



employed in combinations. Further, prisms and lenticular



rator 6 and the optical axis of polariZation of the polariZing sheet 9 agree With each other such that the p polariZed light emitted from the multi-layer structure is provided With the maximum transmittance.



lenses may be employed. The pitch of a prism or lenticular lens is preferably selected from a range of 0.1 through 1 mm, since it is



conspicuous When it is large and it is hard to manufacture When it is ?ne. Although such a uniform light forming means may be



provided separately from the light guide, it is generally preferable to integrate it With the light guide, in vieW of reducing the number of parts.



10



EXAMPLES 1 TO 3



An explanation Will be given of Examples of this inven tion in reference to FIG. 1.



15



Examples 1 through 3 Were carried out by adjusting the poWer consumption of the lamp and the brightness of a



transparent acrylic resin ?at light guide 3 Which is an



illumination plane, light is introduced into the light guide by 20



side face length (152 mm) of a 10 inch liquid crystal display



vieWing ?eld in the perpendicular direction, by variously changing the properties of the light source and the light guide. Table 1 shoWs these Examples and a Conventional



multi-layered structure is integrated. As the ?uorescent lamp 1, a cold cathode ?uorescence lamp of 10 W or 16 W having a length corresponding to a



direction Wherein the optical axis of polariZation is rotated by 90° With respect to the optical axis of polariZation of the



light-incident polariZing sheet 9.



In an edge light type backlight Wherein a ?uorescent lamp 1 (cold cathode ?uorescence lamp) attached to one side of a



providing a lamp cover 2 composed of a light re?ecting body, and a polariZed light separator 6 composed of a



A light-emitting side polariZing sheet 10 similarly employs a light-absorbing type organic polariZing sheet. The direction of the optical axis of polariZation is suitably selected in accordance With the display mode (normally White, normally black). HoWever, in this Example, as the normally White display, the optical axis of polariZation of the light-emitting side polariZing sheet 10 is provided in the



Example. TABLE 1



25



Brightness



plane and a small tube diameter are used. Further, as the



lamp cover 2, a re?ecting mirror having a cylindrical shape or an elliptic column shape surrounding the cold cathode ?uorescence lamp is employed and as the light guide 3, a



light-transmitting light guiding plate (n=1.49) made of an



As a multi-layered structure of a polariZed light separator 6, a structure is adopted Wherein approximately ?ve layers of ?at air bubble layers having a height in the thickness direction of about 10 pm and a radius of about several mm,



viewing angle



tion of



viewing



at 1/2 maximum



lamp



?eld



brightness



(W)



(ed/m2)



Horizontal



Vertical



16



100



150°



140°



Example 1



16



150



150°



140°



Example 2 35 Example 3



10 16



100 100



150° 160°



140° 140°



In Example 1, the brightness Was improved by 1.5 times as much as that of the conventional Example, and the 40



vieWing angle range Was not narroWed. In Example 2, both the brightness and the vieWing angle Were approximately the same as in the conventional Example, hoWever, the poWer consumption of lamp Was reduced to 2/3 of that in the conventional case, and the time for driving a battery Was



are dispersed in a homogeneous transparent plastic plate



the side of the light emitting plane of the light guide 3. 45



prolonged. In Example 3, the poWer consumption of lamp and the brightness of the perpendicular vieWing ?eld Were the same as those in the Conventional Example, but the



vieWing angle Was Widened. 50



In this Way, various light direction distribution can be provided in accordance With the contrast ratio of an



employed liquid crystal display element. Especially, it is possible to selectively enhance the brightness of the perpen dicular vieWing ?eld.



Widen the vieWing angle. As a liquid crystal cell 11, an RGB color TFT driving TN



liquid crystal display cell having the pixel number corre sponding to VGA, is employed.



Range of



dicular



Conventional



(nz1.5), in a lamellar form, and the structure is attached on



Further, as a prism array 7, a prism array each prism having a sectional shape of an isosceless triangle having the apex angle of 58°, is employed, and is disposed such that the apex faces the polariZed light separator 6. The thickness of the prism array plate is 2 mm and the pitch of the prism array is about 1 mm. Further, a light diffusing plate 8 is employed on the side of the light emitting face of the prism array 7, to



of perpen-



consump30



acrylic resin and having a siZe of 160 mm>


backface of the light guide 3 and a side face of the light guide opposing the face Wherein the ?uorescent lamp is disposed, and a re?ecting plane composed of an aluminum metal re?ecting ?lm is formed thereon.



PoWer



EXAMPLES 4 TO 6 55



An explanation Will be given of other examples of this



As a light-incident side polariZing sheet 9, a normal light



absorbing type organic polariZed plate is employed. When



invention in reference to FIG. 2.



the required contrast ratio is approximately 10:1, there is a case Wherein the above polariZing sheet is not employed and



?uorescent lamp 1 (CCFL) is attached to a side of a



only the above-mentioned multi-layered structure is employed. HoWever, in this case, since the light distinguish ing ratio of a polariZed light is loW (about 10:1; about 1,000: 1 in case of the light absorbing type organic polariZing plate), it is necessary to provide the incident-side polariZing sheet, in a TFT driving liquid crystal cell television set Wherein a contrast ratio of not smaller than 100:1 is required.



With respect to the optical axis of polariZation of the light



An edge light type backlight is employed Wherein a 60



transparent acrylic resin plate light guide 3 Which is an illumination plane, and light is introduced to the light guide by providing a lamp cover 2 Which is composed of a light



re?ecting body. 65



As the ?uorescent lamp 1, CCFL of 2 W and 4 W are employed Which are provided With a length corresponding to a side face length (120 mm) of a general notebook type personal computer. Further, as a lamp cover 2, a re?ecting



US RE37,377 E 19 mirror having a cylindrical shape or an elliptic column shape



surrounding the cold cathode discharge tube, is employed, and as the light guide 3, a transparent light guiding plate



TABLE 2



Brightness



(n=1.49) is employed Which is made of an acrylic resin and is provided With a siZe of 128 mm>


Further, a retardation plate 4 is provided on the backface of the light guide 3 and a side face of the light guide opposing the ?uorescent lamp, on Which a re?ecting face composed of an aluminum metal re?ecting ?lm is formed. The retardation plate is a 1A Wavelength plate.



As a prism array 13, a prism array each prism having a sectional shape of an isosceless triangle having the apex angle of 160°, is employed, and is disposed such that the apex faces the polariZed light separator 6. The thickness of the prism array plate is 2 mm and the pitch of the prism array is approximately 1 mm. The prism array 13 and the light guide 3 employ an acrylic resin of the same material. Further, an optical adhesive agent having the refractive index of 1.49 Which is the same With that of the acrylic resin, is employed betWeen the prism array 13 and the light guide



10 Conventional



Example 4 Example 5 Example 6



15



viewing angle



tion of



vieWing



at 1/2 maximum



lamp



?eld



brightness



(W)



(ed/m2)



Horizontal



Vertical



2 2 1.3 2



60 90 60 60



150° 150°



120° 120° 120° 130°



150° 160°



In Example 4, the brightness Was improved by 1.5 times



mately the same as in the Conventional Example, but the 20



poWer consumption of the lamp Was reduced by Z/3 of that in the conventional Example, and the time for driving a battery Was prolonged. In Example 6, both the poWer consumption of the lamp and the perpendicular brightness Were the same as those in the conventional Example, but the vieWing angle



25 Was Widened.



In this Way, various light direction distributions can be provided in accordance With the contrast ratio curve of the



ness of approximately 640 A, and is provided on the



light-emitting plane side of the light guide 3. The light separating angle of the polariZed light separator is approxi mately 72°.



Range of



dicular



vieWing angle range Was not narroWed doWn. In Example 5, both of brightness and the vieWing angle Were approxi



As a polariZed light separator 6, one layer of a titanium



homogeneous glass substrate (n=1.52) 6b by the ?lm thick



of perpen-



consump-



as large as that in the Conventional Example, and the



3. oxide (TiO2:n=2.35) ?lm 6a is formed on the surface of a



Power



employed liquid crystal display element. Especially, it is 30



possible to selectively enhance the brightness of the perpen dicular vieWing ?eld.



Further, as a prism array 7, a prism array each prism



having the sectional shape of an isosceless triangle having the apex angle of 60°, is employed, and is disposed such that the apex faces the polariZed light separator 6. The thickness of the prism array is 2 mm and the pitch of the prism array is approximately 1 mm. Further, a light diffusing plate 8 is employed on the light-emitting face side of the prism array 7 to Widen the vieWing angle.



EXAMPLE 7



An explanation Will be given of an Example in reference 35



the order of ZrO2, SiO2 and ZrO2, and the degree of polariZation at BreWster’s angle is maximiZed in the vicinity of the Wavelength of 530 nm. The light guide and the



As a liquid crystal display element 12, an STN liquid crystal display cell of a monochromatic display Wherein ?lms having the birefringence are laminated, is employed. The tWist angle is 240°.



dielectric interference ?lm are integrated. The apex angle of



the prism array of the light guide 3 is 160°. Since the direction of light emitted from the dielectric body interfer



As a light-incident side polariZing sheet 9, a normal light



absorbing type organic polariZing sheet is employed. With



45



respect to the optical axis of polariZation of the light



absorbing type organic polariZing sheet, the optical axis of polariZation of light emitted from the polariZed light sepa rator 6 and the optical axis of polariZation of the polariZing sheet 9 agree With each other, such that the p polariZed light emitted from the polariZed light separator is provided With



A light-emitting side polariZing sheet 10 similarly Although the direction of the optical axis of polariZation is pertinently selected, in this Example, the optical axis of polariZation of the light-emitting side polariZing sheet 10 is in the direction Wherein the optical axis of polariZation is rotated by 85° With respect to the optical axis of the polariZation of the light-incident side polariZing sheet 9.



55



4. The brightness a little increases compared With that in Example 1. This is because the interface re?ection is reduced since the interface is reduced in Example 7. Further, the thickness can be reduced compared With that in Example 4 by the integral forming. Further, there is a merit Wherein the cost is reduced in the mass production.



As a polariZed light separator, a laminated product having the same shape as in FIG. 2 is employed, Which is provided 60



With 400 layers of acrylic resin and polycarbonate. Com pared With a case Wherein a polariZed light separator is not



employed, the brightness in the perpendicular direction is



Examples 4 to 6 Were carried out by adjusting the poWer



enhanced about 1.5 times as much as that in the case.



dicular vieWing ?eld, by variously changing the properties Example having no polariZed light separator.



direction perpendicular to the face of the light guide, a prism array is further provided on the side opposite to the light guide of Which apex of each prism faces the light guide. The



EXAMPLE 8



consumption of the lamp and the brightness of the perpen of the light source and the light guide. Table 2 shoWs a comparison betWeen the Examples and a Conventional



ence ?lm is provided With a distribution With respect to the



construction other than the above is the same as in Example 50



the maximum transmittance.



employs the light absorbing type organic polariZing sheet.



to FIG. 3. The shape of the surface of a light guide 3 is in a prism array shape. Three layers of thin ?lms of ZrO2 and SiO2 are alternately and uniformly formed on the surface. Speci?cally, the three layers are formed on the light guide in



65



EXAMPLE 9



An explanation Will be given of another Example of this invention in reference to FIGS. 6 and 7.
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22 absorbing type organic polariZed sheet is employed for a light-incident side polariZing sheet 42. The optical axis of polariZation is 6=90°. Anormal light-absorbing type organic polariZing sheet is also employed for a light-emitting side polariZing sheet 43. The optical axis of polariZation is 6=0°. The rubbing direction on the light-incident side is 6=90°,



An edge light type backlight is employed Wherein a ?uorescent lamp 31 (CCFL) is attached to a side of a



transparent acrylic resin plate light guide 34 Which is an illumination plane, and light is introduced into the light guide by providing a lamp cover 32 including a re?ecting body 33.



and the rubbing direction on the light-emitting side is 6=0°.



As the ?uorescent lamp 31, a CCFL having a length corresponding to a side face length (125 mm) of a general notebook type personal computer and a tube diameter of 3 mm. Further, as the lamp cover 32, a re?ecting mirror having a cylindrical shape or an elliptical column shape surrounding the CCFL, is employed, and as the light guide 34, a



Since the light emitted from the polariZed light separator is provided With much linearly polariZed light having a 10



direction perpendicular to the light source, When the optical axis of polariZation of the light-incident side polariZing sheet Which is in use in this Example, is 90°, the increase of



light-transmitting light guiding plate (n=1.49) is employed



brightness of approximately three times as much as the



Which is made of an acrylic resin and is provided With a siZe



brightness of a liquid crystal display device, is provided by employing the M2 retardation plate Which is inclined by 45°, and the utiliZation efficiency of light is promoted.



of 128 mm>


15



Further, a N4 phase interference plate 35 is provided on the backface of the light guide 34 and a side face of the light guide opposing the ?uorescent lamp, on Which a re?ecting plane 36 made of an aluminum metal re?ecting ?lm is



EXAMPLE 10



Further, one layer of titania is formed on the retardation



formed.



A lenticular lens array 37 is employed and is disposed such that the protruded portions thereof face a polariZed light separator 38. The thickness of the lenticular lens array is 2 mm and the pitch thereof is approximately 30 pm. The lenticular lens array 37 and the light guide 34 employ an acrylic resin of the same material. Further, an optical adhe sive agent having the refractive index of 1.49 Which is the same With that of the acrylic resin, is employed betWeen the lenticular lens array 37 and the light guide 34. As the polariZed light separator 38, one layer of titanium



plate PC, in place of the polariZed light separator and the M2 phase difference plate in Example 9, Which is provided With the both functions, and Which is disposed betWeen the lenticular lens and the prism array, With the side of the 25



dation plate of PC is provided With the birefringence of M2, When measured by a Wavelength of 550 nm With respect to



the incident light having the angle of incidence of approxi mately 60°. A result approximately similar to those in the



above Examples Were provided thereby. According to the present invention, an illumination device



oxide (TiO2:n=2.35) is formed on the surface of a homoge



for a direct vieWing type display element having especially high substantial brightness With respect to a speci?ed region having a high contrast ratio, can be provided. Especially, in



neous glass substrate (n=1.52) by the ?lm thickness of



approximately 640 A, and is provided on the light emitting plane side of the light guide 33. The separating angle of the polariZed light separator is 72°. That is, approximately 100% of the p polariZed light component having the angle of incidence of 72° transmits through the polariZed light



35



this invention, the brightness is promoted With respect to a



desired vieWing direction, by converting light Which does not substantially contributes to the illumination light of the



display device, among lights of a desired vieWing direction,



separator, and there is almost no re?ection, but only approxi mately 15% of the s polariZed light component transmits therethrough and 85% thereof is re?ected.



into a polariZed light, Which is different from a case Wherein



a single prism array and the like is employed. Accordingly, an illumination device having a high brightness in a speci?c direction, is provided While maintaining a Wide illuminance



The polariZed light emitted from the polariZed light separator, is polariZed in the perpendicular direction With respect to the linear light source. Further, as a prism array 39, a prism array each prism



interference ?lm on the side of the light source. The retar



distribution. This is most pertinent to an illumination device



for a direct vieWing type display element having a Wide 45



having a sectional shape of an isosceless triangle having the apex angle of 65°, is employed, and is disposed such that the apex faces the polariZed light separator 38. The thickness of the prism array plate is 2 mm and the pitch thereof is approximately 30 pm. In this Way, the light quantity of a



vieWing angle. Further, a defused light Which is pertinent as an illumi



nation light for a direct vieWing type display element can



easily be provided by employing a so-called edge light type light source as a light emitting means. Further, When espe



light ray of Which transmitting direction is approximately perpendicular to the light guiding plate can be enhanced.



cially a polariZed light converting means is constructed by cooperating a polariZed light separating plane provided on



Further, a N2 retardation plate 40 is provided on the external side of the prism array 39. The fast axis of the M2 retardation plate is inclined by 6=45° With respect to the



the light-emitting phase side of a light guide for an edge light, With a light re?ecting plane provided on a side of a ?at 55



light guide opposite to the light-emitting face, the light guide



direction perpendicular to the light source as in FIG. 7. The



for an edge light can be employed as a space for separating



material employs a PC (polycarbonate), Which is provided With the birefringence of M2 When measured by the Wave



a polariZed light. Accordingly, this is more preferable since a very compact construction can be provided.



length of 550 nm. In FIG. 7, a numeral 51 designates a



Further, a direct vieWing liquid crystal display device



?uorescent lamp, 52, a light guide, 53, the direction of fast axis, 54, an optical axis of polariZation for a light-incidence side polariZing sheet, 55, an optical axis of polariZation for a light-emitting side polariZing sheet, 56, a rubbing direction



having a high illuminance in a practical vieWing angle and a small poWer consumption can be provided, by disposing the illumination device of this invention on the backface of



the liquid crystal display element, such that the direction of



on the light-incident side, and 57, a rubbing direction on the



light-emitting side. A TFT liquid crystal display cell of color display is employed for a liquid crystal panel 41. A normal light



65



an optical axis of a light ray emitted from the illumination device approximately agrees With the direction of an optical axis of polariZation sheet on the light-incident side of the



liquid crystal display element.
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23 We claim:



?rst direction of polariZation and a second polariZed



1. An illumination device for a direct viewing type display



light component having a second direction of polariZa tion perpendicular to the ?rst direction of polariZation;



element, comprising:



and



a ?at light guide;



a polariZed light converting and ernitting rneans disposed



a light source set such that light is incident on a side



in an optical path of a light emitted from said ?at light



portion of said ?at light guide; a polariZed light separating sheet, comprising a planar multilayer ?lm having at least two planar layers with component and re?ecting at least a portion of an s



emitting means for ernitting said ?rst polariZed light component and for ernitting, in overlapping relation ship With the emitted ?rst polariZed light component, at least a portion of said second polariZed light cornponent after selectively converting said portion of said second



polariZed light component [with respect to a light ray substantially having a predetermined direction of inci



polariZed light component into the ?rst polariZed light cornponent, comprising,



dijferent refractive indices, set on a light emitting side of the ?at light guide for transmitting a p polariZed light



10



dence]; and a light re?ecting sheet disposed on another side opposite to and facing said light emitting side of the ?at light



15



a polarized light separating sheet comprising a planar multilayer ?lm having at least two planar layers with



dijferent refractive indices for transmitting said ?rst polarized light component and reflecting at least a



guide in parallel With the emitting side, said light re?ecting sheet converting said portion of s polariZed light cornponent re?ected by said polariZed light sepa rating sheet into p polariZed light and re?ecting the converted p polariZed light to said polariZed light



portion of said second polarized light component, and a light reflecting sheet disposed to receive the second



polarized light component reflected by said polarized



separating sheet for transmission of the converted p



light separating sheet and convert at least a portion



polariZed light through said polariZed light separating



of the reflected second polarized light component into light having the polarization of the ?rst polar



sheet in overlapping relationship With the p polariZed



light component.



25



ized light component and reflecting the converted



2. The illurnination device for a direct vieWing type



light for transmission through said polarized light



display element according to claim 1, Wherein the polariZed light separating sheet is comprising a rnulti-layered structure Wherein light transrnitting rnedia having a relatively large refractive indeX and light transrnitting rnedia having a rela



separating sheet in overlapping relationship with the



?rst polarized light component. 9. An illurnination device for a direct vieWing type display



element, comprising: a ?at light guide;



tively srnall refractive indeX are larninated. 3. The illurnination device for a direct vieWing type



a light source set such that light is incident on a side



display element according to claim 1, Wherein the polariZed light separating sheet comprises a transparent supporter and at least one dielectric thin ?lm laminated on said transparent 35



supporter having a thickness Which is equal to or smaller



dijferent refractive indices, set on a light emitting side of the ?at light guide for transmitting a p polariZed light



than a Wavelength of visible light. 4. The illurnination device for a direct vieWing type



component and re?ecting at least a portion of an s



display element according to claim 1, Wherein the polariZed light separating sheet comprises a plurality of laminated transparent polyrner layers having different refractive indi



polariZed light component [with respect to light rays substantially having a predetermined direction of inci



dence]; and



ces.



a light re?ecting sheet disposed on another side opposite to and facing said light emitting side of the ?at light



5. A liquid crystal display device, Wherein the illurnina tion device according to claim 1 is disposed on a rear side



of a direct vieWing type liquid crystal display element such that a principle polariZation direction of emitted light from



portion of said ?at light guide; a polariZed light separating sheet, comprising a planar multilayer ?lm having at least two planar layers with



45



the illumination device substantially agrees With a direction of an optical aXis of polariZation of a polariZing sheet on a



guide in parallel With the emitting side, said light re?ecting sheet converting said portion of s polariZed light cornponent re?ected by said polariZed light sepa rating sheet into p polariZed light and re?ecting the converted p polariZed light to said polariZed light



light-incident side of a liquid crystal display element. 6. The liquid crystal display device according to claim 5 further comprising: a light de?ecting rneans disposed betWeen the polariZed



polariZed light through said polariZed light separating



light separating sheet and the liquid crystal display



10. The illurnination device for a direct vieWing type



separating sheet for transmission of the converted p



sheet in overlapping relationship With the p polariZed



light component.



element for de?ecting a direction of a light ray maxi



rniZing a light intensity arnong light distributing direc



55



display element according to claim 9, Wherein the polariZed light separating sheet comprises a transparent supporter and



tions to a direction substantially perpendicular to a



at least one dielectric thin ?lrn laminated on said transparent



display face of the liquid crystal display element. 7. The liquid crystal display device according to claim 5, further comprising:



supporter having a thickness Which is equal to or smaller



a means for rotating polariZation direction disposed betWeen the illumination device and the liquid crystal



display element according to claim 9, Wherein the polariZed light separating sheet [is composed of a rnulti-layer structure



display element for rotating the principle direction of emitted light.



including] comprises alternately larninated light transrnitting



than a Wavelength of visible light. 11. The illurnination device for a direct vieWing type



rnedia, having a refractive indeX, no, and other transrnitting rnedia, having a refractive indeX, n1, smaller than the refrac



8. An illurnination device for a direct vieWing type display



element, comprising: a ?at light emitting means for emitting a diffused light



tive indeX no. 12. The illurnination device for a direct vieWing type



including a ?rst polariZed light component having a



display element according to claim 9, Wherein a N4 phase
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interference plate is provided on the back face of the light guide and a side face of the light guide opposing the light



27. The illumination device according to claim 8, com



prising: a phase interference material provided between said light



source.



13. The illurnination device for a direct vieWing type



re?ecting sheet and said polarized light separating



display element according to claim 10, Wherein a N4 phase interference plate is provided on the back face of the light guide and a side face of the light guide opposing the light



sheet. 28. The illumination device according to claim 9, com



prising:



source.



a phase interference material provided between said light



14. The illurnination device for a direct vieWing type



display element according to claim 9, Wherein a prisrn shape is formed on a surface of the light guide. 15. The illurnination device for a direct vieWing type



re?ecting sheet and said polarized light separating 10



prising:



display element according to claim 14, Wherein the prism



a phase interference material provided between said light



shape is a lenticular lens array. 16. The illurnination device for a direct vieWing type



display element according to claim 9, further comprising a



re?ecting sheet and said polarized light separating 15



light de?ector.



sheet. 30. The illumination device according to claim 1, wherein



said polarized light separating sheet comprises plastic.



17. The illurnination device for a direct vieWing type display element according to claim 16, Wherein a micro lens



31. The illumination device according to claim 8, wherein



said polarized light separating sheet comprises plastic.



array or prisrn array having a lenticular shape or Fresnel



32. The illumination device according to claim 9, wherein



shape is employed as the light de?ector.



said polarized light separating sheet comprises plastic.



18. An illurnination device for a direct vieWing type



display element, comprising:



33. The illumination device of claim 30, wherein the dijference in the refractive indices between at two layers is



a ?at light guide;



not less than 0.03.



a light source set such that light is incident on a side



portion of said ?at light guide;



sheet. 29. The illumination device according to claim 18, com
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34. The illumination device according to claim 30,



wherein said polarized light separating sheet comprising plastic further comprises polymer multi-layers having a



a polariZed light separating sheet set on a light emitting side of the ?at light guide for transmitting a p polariZed light component and re?ecting at least a portion of an s polariZed light component [with respect to a light ray substantially having a predetermined direction of inci



thickness not less than 0. 05 um and not more than 0.45 am.



35. The illumination device according to claim 31,



wherein said polarized light separating sheet comprising plastic further comprises polymer multi-layers having a



dence]; and a light re?ecting sheet disposed on another side opposite to and facing said light emitting side of the ?at light



thickness not less than 0.05 am and not more than 0.45 am.



guide in parallel With the emitting side, Wherein said polariZed light separating sheet is planar and parallel to the light emitting side of the ?at light guide, comprises plural planar layers, and is set in proximity to the ?at light guide in the light emitting direction.



wherein said polarized light separating sheet comprising plastic further comprises polymer multi-layers having a



36. The illumination device according to claim 32, 35



thickness not less than 0. 05 um and not more than 0.45 am.



37. The illumination device according to claim 33,



wherein said polarized light separating sheet comprising plastic further comprises polymer multi-layers having a



19. The illumination device of claim 18, wherein said



polarized light separating sheet comprises plastic.



thickness not less than 0. 05 um and not more than 0.45 am.



20. The illumination device of claim 19, wherein said



38. The illumination device according to claim 30,



polarized light separating sheet comprising plastic is obtained by multi-layer extrusion.



wherein said polarized light separating sheet comprising plastic is obtained by extrusion.



21. The illumination device of claim 20, wherein the dijference in the refractive indices between at two layers is



39. The illumination device according to claim 31, 45



not less than 0.03.



wherein said polarized light separating sheet comprising plastic is obtained by extrusion.



22. The illumination device according to claim 1, wherein



40. The illumination device according to claim 32,



the direction of light distribution of light for said display



wherein said polarized light separating sheet comprising plastic is obtained by extrusion.



element is substantially perpendicular to said display ele



41. The illumination device according to claim 33,



ment.



wherein said polarized light separating sheet comprising plastic is obtained by extrusion.



23. The illumination device according to claim 8, wherein



the direction of light distribution of light for said display element is substantially perpendicular to said display ele



42. The illumination device according to claim 1, com



ment.



24. The illumination device according to claim 9, wherein



the direction of light distribution of light for said display element is substantially perpendicular to said display ele ment.



25. The illumination device according to claim 18,



wherein the direction of light distribution of light for said display element is substantially perpendicular to said dis



play element. 26. The illumination device according to claim 1, com



prising: a phase interference material provided between said light



re?ecting sheet and said polarized light separating sheet.
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prising a de?ector element used with said polarized light separating sheet. 43. The illumination device according to claim 8, com



prising a de?ector element used with said polarized light converting and emitting means. 44. The illumination device according to claim 9, com



prising a de?ector element used with said polarized light separating sheet. 45. The illumination device according to claim 18, com



prising a de?ector element used with said polarized light separating sheet. 46. An illumination device comprising: a ?at light guide having a light emitting side and a light



re?ecting side,~




























LCD device including an illumination device having a polarized light ...













LCD device including an illumination device having a polarized light ...













Lamp holding apparatus, backlight device for display device including ...













Positioning device having two object holders













Surface acoustic wave device and communication device













Stereonet device













Thin-film electron emitter device having multi-layered electron ...













Iontophortetic device













Stereonet device













Iontophortetic device













DEVICE













Recording device













Integrated circuit device having stacked dies and impedance balanced ...













Liquid crystal display device video having signal driving circuit ...













Web browser of wireless device having serialization manager for ...













Thin-film electron emitter device having multi-layered electron ...













A Memorable Device - Lucas Laursen













Method of forming light emitting device with direct contact lens













Cellular-Aided Device-to-Device Communication: The ... - IEEE Xplore













Multi-frequency identification device













Embroidery data creating device













Device-sideSoftwareUpdateStrategiesforAGL.pdf













Privacy-enhanced display device















LCD device including an illumination device having a polarized light ...






Jan 30, 1998 - In a so-called â€œnotebook type personal computerâ€� which has come in ... crystal display element employed in the notebook type personal computer. A representative example is shown in. FIG. 5 in case of a super twisted nematic liquid crystal ...... light-Weightedness, the thinness, the cost and the like. Since. 






 Download PDF 



















 2MB Sizes
 3 Downloads
 357 Views








 Report























Recommend Documents













LCD device including an illumination device having a polarized light ... 

Feb 24, 2000 - crystal display element employed in the notebook type personal computer. ...... iZing sheet 9 on the light-incident side of the liquid crystal.




















LCD device including an illumination device having a polarized light ... 

Jan 30, 1998 - Foreign Application Priority Data. Oct. 9, 1992 ... 1990) IBM Technical Disclosure Bulletin, pp. .... center of the contrast ratio of the viewing cone.




















Lamp holding apparatus, backlight device for display device including ... 

Dec 7, 2010 - deformable along the direction to contact to and separate from the base .... and When virtual tangential lines of the respective arc surfaces. 30 and 31 are .... 24 and the center point C2 of the locking portion 22L are preferably ...




















Positioning device having two object holders 

Feb 27, 1998 - position and the semiconductor substrate present thereon is being exposed, the second object holder is in the ?rst position and a next ...




















Surface acoustic wave device and communication device 

Mar 31, 2004 - (10) Patent Number: (45) Date of Reissued Patent: USO0RE39975E. US RE39,975 E. Jan. 1, 2008. (54) SURFACE ACOUSTIC WAVE DEVICE AND. COMMUNICATION DEVICE. (75) Inventor: Michio Kadota, Kyoto (JP). (73) Assignee: Murata Manufacturing Co.




















Stereonet device 

Jan 3, 2002 - notebook computers, cellular phones, or any other audio ... 3, 2003 Sheet 9 0f 11 ..... SWitching IC and output through pin 3 and 9 When.




















Thin-film electron emitter device having multi-layered electron ... 

Apr 10, 2000 - 4/1998. (73) Assignee: Hitachi, Ltd., Tokyo (JP). * cited by examiner. ( * ) Notice: Subject to any disclaimer, the term of this patent is extended or ...




















Iontophortetic device 

Mar 5, 1981 - [73] Assignee: Medtronic, Inc., Minneapolis, Minn. .... 1â€”l1, available from ALZA Corp., 3170 Porter Dr., ..... con?guration for a ?ip-?op circuit.




















Stereonet device 

Jan 3, 2002 - notebook computers, cellular phones, or any other audio ... 3, 2003 Sheet 9 0f 11 ..... SWitching IC and output through pin 3 and 9 When.




















Iontophortetic device 

Mar 5, 1981 - â€œPhoresorâ€”-Iontophoretic Drug Delivery System-Ju structionsâ€�, Instruction .... to its application to a preferred embodiment of the in vention;. FIG.




















DEVICE 

munication, Security, and Computer Science, eds., Mar. 5,022,080 A. 6/1991 Durst et ..... ous messagesiprovides an additional degree of message assurance. For example .... could be accelerated in response to detection of targeted events.




















Recording device 

Jun 18, 2003 - making the components compact. Under the .... herein Will occur to one skilled in the art upon employment of the invention in .... shoWn by the dotted line in FIG. 3C, the pinch ... illustration, and may be decided as required.




















Integrated circuit device having stacked dies and impedance balanced ... 

Sep 15, 2005 - portable computers and cell phones. An attractive .... computer system operation speed or to provide a high speed memory ..... ninety degrees.




















Liquid crystal display device video having signal driving circuit ... 

Oct 31, 2007 - 3/1988. JP. 63-300224. 12/1988. U,S_App1icati0n5;. JP. 3-194515 .... Sheet 10 0f 40. US RE41,732 E av. Nu v \S 3. a;. $3 .5 S.2.5. 5 k. E d ma .




















Web browser of wireless device having serialization manager for ... 

Sep 28, 2011 - An information broWser system and method enables sending of information requests to remote ... â€œArchiving Agent for the World Wide Webâ€�, IBM Technical Disclo sure Bulletin, IBM Corp., New York, ... ceedings of the Symposium on User




















Thin-film electron emitter device having multi-layered electron ... 

Apr 10, 2000 - 4/1998. (73) Assignee: Hitachi, Ltd., Tokyo (JP). * cited by examiner. ( * ) Notice: Subject to any disclaimer, the term of this patent is extended or ...




















A Memorable Device - Lucas Laursen 

Mar 12, 2009 - diary that she periodically reviewed helped her remember events for only about 2 weeks. But when she regularly reviewed SenseCam images of events, she could recall more detailsâ€”and her memories persisted for months after she ceased r




















Method of forming light emitting device with direct contact lens 

Mar 1, 1988 - vex shape and completely encapsulate the device and a substantial portion of its associated mounting structure. 2. Description of the Prior Art. Semiconductor light emitting diodes have found ev er-increasing use as replacements for ?la




















Cellular-Aided Device-to-Device Communication: The ... - IEEE Xplore 

Nov 9, 2016 - Cellular-Aided Device-to-Device Communication: The Benefit of Physical Layer Network Coding. Sang-Woon Jeon, Member, IEEE, Sang Won ...




















Multi-frequency identification device 

Aug 15, 2006 - Rietzler, Marktoberdorf (DE). FOREIGN PATENT DOCUMENTS. EP. 1209615. 5/2002. (73) Assignee: Neology, Inc., PoWay, CA (US). FR.




















Embroidery data creating device 

Aug 29, 1996 - embroidery data creating device, an image data, WhlCh consists of a .... hard disk drive, and a CRT (Cathode Ray Tube) display, etc. Recently ...




















Device-sideSoftwareUpdateStrategiesforAGL.pdf 

There was a problem previewing this document. Retrying... Download. Connect more apps... Try one of the apps below to open or edit this item.




















Privacy-enhanced display device 

Jan 15, 2009 - 5,463,428 A 10/1995 Ligtg? et al'. Darrell L. Lelgh ... 5,963,371 A 10/1999 Needham et al. .... This is a particular problem for laptop computers.


























×
Report LCD device including an illumination device having a polarized light ...





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Sign In






Email




Password







 Remember Password 
Forgot Password?




Sign In



















Information

	About Us
	Privacy Policy
	Terms and Service
	Copyright
	Contact Us





Follow us

	

 Facebook


	

 Twitter


	

 Google Plus







Newsletter























Copyright © 2024 P.PDFKUL.COM. All rights reserved.
















