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		  p roduct  s pecifications avc liquid crystal displays group LQ150X1LW72 tft-lcd module spec. issue date:  april 13, 2006 no: l d-18322a  www.datasheet.co.kr  datasheet pdf - http://www..net/
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   records of revision   LQ150X1LW72  spec no.  date  revised    summary note    no. page     ld-18322a  apr. 13. 2006        1st issue                                                                                                                                                                                                                                                                                      www.datasheet.co.kr  datasheet pdf - http://www..net/

 ld-18322a-1    1. application          this specification applies to the color 15.0 xga tft-lcd module LQ150X1LW72.    ? these specification sheets are the proprietary pr oduct of sharp corporation(?sharp) and include  materials protected under copyright of sharp. do not re produce or cause any third party to reproduce them in  any form or by any means, electronic or mechanical, fo r any purpose, in whole or in part, without the express  written permission of sharp.    ? the device listed in this specification was designed and manufactured for use in general electronic equipment.    ? in case of using the device for applications such as c ontrol and safety equipment for transportation(aircraft,  trains, automobiles, etc. ), rescue and security equipment and various safety related equipment which require  higher reliability and safety, take into consideration that  appropriate measures such  as fail-safe functions and  redundant system design should be taken.    ? do not use the device for equipment that requires an extr eme level of reliability, such as aerospace applications,  telecommunication equipment(trunk lines), nuclear power  control equipment and medical or other equipment  for life support.    ? sharp assumes no responsibility for any damage resulti ng from the use of the device which does not comply  with the instructions and the precautions specified in these specification sheets.    ? contact and consult with a sharp sales representative for any questions about this device.         www.datasheet.co.kr  datasheet pdf - http://www..net/

 ld-18322a-2  2. overview    this module is a color active matrix lcd  module incorporating amorphous silicon tft    (t hin f ilm t ransistor).  it is composed of a color tft-lcd panel, driver ics, c ontrol circuit, power supply circuit and a back light unit.  graphics and texts can be displayed on a 1024  rgb  768 dots panel with about 16 million colors by using  lvds (l ow v oltage d ifferential s ignaling) and supplying +3.3v dc supply voltages for tft-lcd panel  driving and supply voltage for backlight.      it is a wide viewing-angle-module    (vertical viewing angle:170 ? horizontal viewing angle:170 ? ,cr ? 10).  backlight-driving dc/ac inverter is not built in this module.    3. mechanical specifications  parameter specifications unit    display size    38 (diagonal)  cm      15.0 (diagonal)  inch    active area    304.1 (h)  228.1   (v) mm    pixel format    1024 (h)  768 (v)  pixel        (1 pixel 1 r+g+b dots)      pixel pitch    0.297 (h)  0.297 (v)  mm      pixel configuration      r, g, b vertical stripe      display mode    normally black      unit outline dimensions *1    331.6(w)  254.76(h)  12.5(d) mm    mass    1350(max)  g    surface treatment      anti-glare , lr-coating  and hard-coating 2h  (haze value = 42)        *1.note: excluding back light cables.              the thickness of module (d) doesn?t contain the projection.        outline dimensions are shown in fig.1.         www.datasheet.co.kr  datasheet pdf - http://www..net/

 ld-18322a-3  4. input terminals    4-1. tft-lcd panel driving      cn1 (interface signals and +3.3v dc power supply)  using connectors      � df14h-20p-1.25h (hirose electric co., ltd.)  corresponding connectors    � df14-20s-1.25c(connector)  df14-2628scfa(terminal)      using lvds receiver    � contained in a control ic. [thc63lvdf84a(thine) compatible]  corresponding lvds transmitter  � thc63lvdm83r(thine) or compatible            pin no.  symbol  function  remark  1  vcc    +3.3v power supply    2  vcc    +3.3v power supply    3  gnd    ground    4  gnd    ground    5 rx0-   lvds ch0 data signal (-)  lvds  6 rx0+   lvds ch0 data signal (+)  lvds  7  gnd    ground    8 rx1-   lvds ch1 data signal (-)  lvds  9 rx1+   lvds ch1 data signal (+)  lvds  10  gnd    ground    11 rx2-   lvds ch2 data signal (-)  lvds  12 rx2+   lvds ch2 data signal (+)  lvds  13  gnd    ground    14 ck-   lvds ck- data signal (-)  lvds  15 ck+   lvds ck+ data signal (+)  lvds  16  gnd    ground    17 rx3-   lvds ch3 data signal (-)  lvds  18 rx3+   lvds ch3 data signal (+)  lvds  19  gnd    ground    20  gnd    ground       www.datasheet.co.kr  datasheet pdf - http://www..net/

 ld-18322a-4    data mapping    transmitter  pin no.  data  input signal  51 ta0  r0  ( lsb ) 52 ta1  r1  54 ta2  r2  55 ta3  r3  56 ta4  r4  3 ta5  r5  4 ta6  g0 (lsb)  6 tb0  g1  7 tb1  g2  11 tb2  g3  12 tb3  g4  14 tb4  g5  15 tb5  b0 (lsb)  19 tb6  b1  20 tc0  b2  22 tc1  b3  23 tc2  b4  24 tc3  b5  27 tc4  (na)  28 tc5  (na)  30 tc6  de  50 td0  r6  2 td1  r7 (msb)  8 td2  g6  10 td3  g7 (msb)  16 td4  b6  18 td5  b7 (msb)  25 td6  (na)                                        ( 3 3 3 3 3 3 3 3 ( # # ( ( ( ( ( ( ( # %& # # # # # # %& /" /" # # ( ( 3 3 3 3 /" /" 1cycle rxckin+  rxckin-  rxin0+  rxin0-  rxin1+  rxin1-  rxin2+  rxin2-  rxin3+  rxin3-  de: display enable  na: not available   www.datasheet.co.kr  datasheet pdf - http://www..net/

 ld-18322a-5    4-2  interface block diagram  using receiver � contained in a control ic.  corresponding transmitter � thc63lvdm83a(thine electronics),ds 90c383,ds90c383a(national semiconductor)                                                            3?3 #?# %& (?( 3y*/ 	  
 3y*/ 	  
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  www.datasheet.co.kr  datasheet pdf - http://www..net/

 ld-18322a-6    4-2. backlight    cn 2, 3, 4, 5         the module-side connector � bhsr-02vs-1 (jst)       the user-side connector  � sm02b-bhss-1-tb (jst)  pin no.  symbol  function  1  + h     power supply for lamp    (high voltage side)  2  gnd    ground                                5. absolute maximum ratings  parameter symbol condition ratings  unit remark   supply voltage  vcc ta=25 ? 0  ?  + 4.0  +      storage temperature  t stg     25  ?  + 60  ?   2 note1 3   operating temperature (ambient)  t opa    0 ? +50  ?     2 note1 3 humidity � 95%rh max.  ( ta ? 40 ?  )                    maximum wet-bulb temperature at 39 ?  or less.  ( ta>40 ?  )                    no condensation.              5'5-$% $/ $/ $/ $/  www.datasheet.co.kr  datasheet pdf - http://www..net/

 ld-18322a-7  6. electrical characteristics  6-1. tft-lcd panel driving                                                   ta 1 25 ?   parameter symbol min. typ. max. unit remark  vcc    supply voltage   vcc  +3.0 +3.3  +3.6 v  2 note1 3       current dissipation   icc     630 850 ma  2 note2 3       permissive input ripple voltage    v rf         100 mvp-p   vcc=+3.3v    terminate resister   r t   100   
       2 note1 3   1  on-off sequences of vcc and  data           0 ? t1 ? 60ms          0 ? t2 ? 10ms          0 ? t3 ? 1s             t4 ? 100ms          2  dip conditions for supply voltage      1)  v2  ? vcc ?  v1      td ?  10ms    2)  vcc ? v2  vcc-dip conditions should also  follow the on-off conditions.            2 note2 3   typical current situation : 253-gray-bar pattern            vcc=+3.3v, ck=65mhz            gray scale : gs(n)                       n=0 ? 252  the explanation of each gray scale, gs(n), is described   below section 8.      2.8v 2.8v   lvds   lvds  v cc   v cc   t3 t4 t1 t2  0.3v  0.3v    7dd  ue v 2  v 1  v 1 : 3.0v  v 2 : 2.4v   3(# (4 3(# (4 3(# (4 3(# (4 3(# (4   www.datasheet.co.kr  datasheet pdf - http://www..net/

 ld-18322a-8  6-2. backlight  the back light system is an edge-lighting type with 4 ccfts (cold cathode fluorescent tube).    the characteristics of the lamp ar e shown in the following table.    the value mentioned below is at the case of one ccft.    ccft model name � ktbe222mstf-320ma262-z (st anley electric co., ltd.     parameter  symbol  min.  typ.  max.   unit remark    lamp current range  i l    3.5  6.5  7.5  marms 2 note1 3    lamp voltage  v l      615 700 vrms  ta=25 ? ,il=6.5marms      lamp power consumption  p l       4.0 4.55 w  2 note2 3 ,il=6.5marms     lamp frequency  f l  40 60 70 khz 2 note3 3    kick-off voltage   vs        1080 vrms   ta=25 ?2 note4 3            1480 vrms   ta=0 ?2 note4 3     lamp life time  t l  50,000       hour il=6.5marms  2 note5 3     2 note1 3   a lamp can be light in the range of lamp current shown above.  maximum rating for current is measured by high frequency current measurement equipment  connected to v low  at circuit showed below.    (note : to keep enough kick-off voltage  and necessary steady voltage for ccft.)    lamp frequency : 40 ? 70khz  ambient temperature : 0 ? 50 ?     .pevmf $/?qjo *owfsufs   ?  $/?qjo 7 ) (/%      2 note2 3   referential data per one ccft by calculation ( i l     v l ) .  the data does not include loss at inverter .  2 note3 3   lamp frequency of inverter may produce interference with horizontal synchronous frequency, and  this may cause horizontal beat on the display. therefor e, adjust lamp frequency, and keep inverter as far  as from module or use electronic shielding between inverter and module to avoid interference.  2 note4 3 kick-off voltage value is described as the index in the state of lamp only.  the kick-off voltage is estimated to be risen up as approx. +200v in the state of module only, and the  further rise up can be seen according to the assembling status of user cabinet.  please set the kick-off  voltage of inverter to avoid the lighting failures in the state of operation. please design the inverter so  that its open output voltage can be connected for more than 1 second to startup. otherwise, the lamp  may not be turned on. but, please set as 100ms when the ambient luminance around the lamp is more  than 1lux.  2 note5 3   lamp life time is defined as the time when either  ?  or  ?   occurs in the continuous operation under  the condition of ta=25 ?   and the lamp current value indicated to the remark .  ? brightness becomes 50% of the original value under standard condition.  ? kick-off voltage at ta=0 ?   exceeds maximum value,1480vrms .  2 note6 3   the performance of the backlight, for example lifetime or  brightness, is much influenced by the characteristics  of the dc-ac inverter for the lamp. when you design or  order the inverter, please make sure that a poor lighting  caused by the mismatch of the backlight and the inverter  (miss-lighting, flicker, etc.) never occurs. when you  confirm it, the module should be operated in the same condition as it is installed in your instrument.    use the lamp inverter power source in corporating such safeguard as overvoltage / overcurrent protective circuit  or lamp voltage waveform detection circuit, wh ich should have individual control of each lamp.  in case one circuit without such individual control is connected to more than two lamps, excessive current may  flow into one lamp when the other one is not in operation.  2 note7 3 under the environment of 10lx or less, miss-lighting delay may occur.  www.datasheet.co.kr  datasheet pdf - http://www..net/

 ld-18322a-9  7. timing characteristics of input signals     7-1-1. timing characteristics     parameter symbol min. typ. max.  unit remark  frequency  1/tc     60  65  85  mhz    1056 1344 1720 clock    horizontal period  th  16.0 20.7 23.4 s      horizontal period (high)  thd  1024    1024  clock    773 806 1008 line   vertical period  tv  13.3 16.7 18.1 ms  2 note 3   vertical period (high)  tvd  768    768  line    2 note 3   in case of using the long vertical period, the deteri oration of display quality, flicker etc. may occur.                  de    data  (r,g,b)                  de                    5)e 5) 57e 57 5d       www.datasheet.co.kr  datasheet pdf - http://www..net/

 ld-18322a-10  7-2 input data signals and display position on the screen    graphics and texts can be displayed on a 1024    rgb     768 dots panel with 16m colors by supplying    24 bit data signal (8bit/color [253 gray scales]    3 ).           
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 ld-18322a-11  8. input signals, basic display co lors and gray scale of each color      data signal    colors &  gray    gray scale  scale  r0   r1   r2   r3   r4   r5   r6 r7 g0 g1 g2 g3 g4 g5 g6 g7   b0   b1   b2   b3 b4 b5 b6 b7   black     0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0   blue     0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 x x 1 1 1 1 1 1   green     0 0 0 0 0 0 0 0 x x 1 1 1 1 1 1 0 0 0 0 0 0 0 0   cyan     0 0 0 0 0 0 0 0 x x 1 1 1 1 1 1 x x 1 1 1 1 1 1   red     x x 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0   magenta     x x 1 1 1 1 1100000000 x x 1 11111   yellow     x x 1 1 1 1 1 1 x x 1 1 1 1 1 1 0 0 0 0 0 0 0 0   white     x x 1 1 1 1 1 1 x x 1 1 1 1 1 1 x x 1 1 1 1 1 1   black  gs0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0      gs1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0   darker gs2 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0                    ?                 brighter gs250 0 1 0 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0   ?   gs251 1 1 0 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0   red  gs252 x x 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0   black  gs0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0      gs1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0   darker gs2 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0                    ?                 brighter gs250 0 0 0 0 0 0 0 0 0 1 0 1 1 1 1 1 0 0 0 0 0 0 0 0   ?   gs251 0 0 0 0 0 0 0 0 1 1 0 1 1 1 1 1 0 0 0 0 0 0 0 0   green gs252 0 0 0 0 0 0 0 0 x x 1 1 1 1 1 1 0 0 0 0 0 0 0 0   black  gs0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0      gs1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0   darker gs2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0                    ?                 brighter gs250 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 1 1 1   ?   gs251 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 1 1 1 1   blue gs252 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 x x 1 1 1 1 1 1 0 : low level voltage,       1 : high level voltage.    x :don?t care.    each basic color can be displayed in 253 gray scales from 8 bit data signals. according to the combination of  total 24 bit data signals, the 16-million-color display can be achieved on the screen.      basic color  gray scale of red  gray  scale of green  gray scale of blue   www.datasheet.co.kr  datasheet pdf - http://www..net/

 ld-18322a-12  9. optical characteristics            ta=25 ? , vcc =+3.3v  parameter symbol condition min. typ. max. unit remark   11  70 85     deg.  vertical   12  70 85     deg.  viewing  angle  range   horizontal   21,  22  cr ? 10 70 85     deg.  2 note1,4 3   contrast ratio   '    =0 ? 400 600       2 note2,4 3   response time  td+tr       25 55 ms  2 note3,4 3   wx  0.283 0.313 0.343     2 note4 3   chromaticity of  white  wy  0.299 0.329 0.359       rx  0.608 0.638 0.668       chromaticity of  red  ry  0.309 0.339 0.369       gx  0.250 0.280 0.310       chromaticity of  green  gy  0.570 0.600 0.630       bx  0.114 0.144 0.174       chromaticity of  blue  by  0.057 0.087 0.117         luminance of white  y l  280 350     cd/m 2   ( il=6.5ma  rms  fl=  60khz 2 note4 3 white uniformity   w        1.25     2 note5 3   t the measurement shall be executed 30 minutes after  li ghting at   rating.    the optical characteristics shall be measured in a da rk room or equivalent state with the method shown   in fig.2 below.   1ipupefufdups	&;$0/53"45 $foufspgtdsffo	? 5'5-$%.pevmf 'jh7jfxjohbohmfnfbtvsfnfounfuipe $foufspgtdsffo	?
 5'5-$%.pevmf nn 'jfme? 1ipupefufdups 3ftqpotf5jnf	#."
 $pousbtusbujpz-vnjobodf boe$ispnbujdjuz	43
 'jh-vnjobodf$pousbtusbujp3ftqpotfujnf$ispnbujdjuz nfbtvsfnfounfuipe 'jh0qujdbmdibsbdufsjtujdtnfbtvsfnfounfuipe  www.datasheet.co.kr  datasheet pdf - http://www..net/

 ld-18322a-13  2 note1 3 definitions of viewing angle range:                      2 note2 3 definition of contrast ratio:            the contrast ratio is defined as the following.       contrast ratio (cr)  1        2 note3 3 definition of response time:            the response time is defined as the following figure and shall be measured by switching the input  signal for "black" and "white".    8ijuf #mbdl 8ijuf 5s 5e   2 note4 3 this shall be measured at center of the screen.  2 note5 3 definition of white uniformity:       white uniformity is defined as the following with five measurements     (a ? e).            luminance (brightness) with all pixels white  luminance (brightness) with all pixels black      pixel 768  256 512  576 192 384 d  pixel a b c  e  maximum luminance of five points (brightness) minimum luminance of five points (brightness) x1 photodetector output  (relative value)  5e 5s /psnb mjof         p ? dmpdl  www.datasheet.co.kr  datasheet pdf - http://www..net/

 ld-18322a-14  10. handling precautions  a)    be sure to turn off the power supply when inserting or disconnecting the cable.  b)    be sure to design the cabinet so that the module can be  installed without any extra stress such as warp or  twist.  c)    since the front polarize is easily damaged, pay attention not to scratch it.  d)    since long contact with water may cause discoloration or spots, wipe off water drop immediately.  e)    when the panel surface is soiled, wipe it with  absorbent cotton or other soft cloth.    f)    since the panel is made of glass, it may break or  crack if dropped or bumped on  hard surface. handle with  care.  g)    since cmos lsi is used in this module, take care of  static electricity and take the human earth into  consideration when handling.  h)    make sure the four mounting holes of the module are grounded sufficiently. take electro-magnetic  interference (emi) into consideration.  i)    the module has some printed circuit boards (pcbs) on th e back side. take care to keep them form any  stress or pressure when handling or installing the m odule; otherwise some of electronic parts on the pcbs  may be damaged.  j)    observe all other precautionary requirements in handling components.  k)    when some pressure is added onto the module from rear side constantly, it causes display non-uniformity  issue, functional defect, etc. so, please avoid such design.  l)    when handling lcd modules and assembling them into cabinets, please be noted that long-term       storage in the environment of oxidization or deoxidiza tion gas and the use of such materials as reagent,         solvent, adhesive, resin, etc. which generate these gasses, may cause corrosion and discoloration of the    lcd modules.  m)    if a minute particle enters in the module and adheres to an optical material, it may cause display non- uniformity issue, etc. therefore, fine-pitch filters have  to be installed to cooling and inhalation hole if you  intend to install a fan.      11. packing form  a) piling number of cart ons : maximum 5 cartons  b) packing quantity in one carton :    5 module  c) carton size : 319mm(w)    402mm(h)    280mm(d)    d) total mass of one carton filled with full modules : 8.5kg  e) packing form is shown in fig.3     www.datasheet.co.kr  datasheet pdf - http://www..net/

 ld-18322a-15  12 } reliability test items  no.    test item    conditions    1    high temperature storage test    ta = 60 ?      240h    2    low temperature storage test    ta = -25 ?     240h    3    high temperature       & high humidity operation test    ta = 40 ?  ; 95%rh  240h    (no condensation)    4    high temperature operation test    ta = 50 ?      240h      (the panel temp. must be less than 60 ? )    5    low temperature operation test    ta = 0 ?       240h    6    vibration test    (non- operating)  frequency : 10 ? 57hz/vibration width (one side) : 0.075mm             : 57 ? 500hz/gravity : 9.8m/s 2  wave form : sin wave  sweep time : 11minutes  test period : 3 hours             (1 hour for each direction of x,y,z)    7    shock test    (non- operating)  max. gravity : 490m/s 2   pulse width : 11ms, half-sine wave   direction :  ? x,  ? y,  ? z,           once for each direction.  2 result evaluation criteria 3           under the display quality test conditions with normal operation state, these shall be no change        which may affect practical display function.                                                 www.datasheet.co.kr  datasheet pdf - http://www..net/

 ld-18322a-16  13 } others        1) lot no. and indication bar code label:     production country                   2) packing label  ?   model no. (LQ150X1LW72)    ?   lot no. (date)    ?  quantity                    3) adjusting volume have been set optimally before shipment, so do not change any adjusted value.            if adjusted value is changed, the specification may not be satisfied.        4) disassembling the module can cause permanent damage and should be strictly avoided.        5) please be careful since image retention may occur when a fixed pattern is displayed for a long time.        6) the chemical compound which causes the destruction of ozone layer is not being used.        7) material information of lpg (light pi pe guide) are labeled on the back of the module.  material information  >plastic light guide:pmma<         8)cold cathode fluorescent lamp in lcd panel cont ains a small amount of mercury, please follow local        ordinances or regulations for di sposal. (put on the back of the module. )                9) when any question or issue occurs, it shall be solved by mutual discussion.      japan  made in japan  taiwan  made in taiwan  china  mide in china    to
?
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  www.datasheet.co.kr  datasheet pdf - http://www..net/

 ld-18322a-17  ?   carton storage condition     temperature 0 ?  to 40 ?        humidity  95%rh or less    reference condition :    20 ?  to 35 ?   , 85%rh or less    (summer)     :  5 ?  to 15 ?   , 85%rh or less    (winter)      ~ the total storage time (40 ? ,95%rh) : 240h or less    sunlight    be sure to shelter a product from the direct sunlight.    atmosphere  harmful gas, such as acid and alkali which bites electronic components and/or          wires must not be detected.    notes      be sure to put cartons on palette or base, don?t put it on floor, and store them with      removing from wall        please take care of ventilation in  storehouse and around cartons, and control     changing temperature is with in limits of natural environment    storage period  1 year   www.datasheet.co.kr  datasheet pdf - http://www..net/
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   lcp-00000- 1     notice  this publication is the proprietary of sharp and is copyrighted, with all rights reserved. under the copyright laws, no part of   this publication may be reproduced or transmitted in any form  or by any means, electronic or  mechanical for any purpose, in  whole or in part, without the express written permission of shar p express written permission is also required before any use of   this publication may be made by a third party.    the application circuit examples in this publication are provid ed to explain the representative applications of sharp?s devices   and are not intended to guarantee any circuit design or permit any industrial property right or other rights to be executed. sh arp  takes no responsibility for any problems related to any industrial property right or a third party resulting from the use of  sharp?s devices, except for those resulting directly from device manufacturing processes.    in the absence of confirmation by device specification sheets,  sharp takes no responsibility for any defects that occur in  equipment using any of sharp?s devices, shown in catalogs, data books, etc. contact sharp in order to obtain the latest  device specification sheets before using any sharp?s device.    sharp reserves the right to make changes  in the specifications, characteristics, data,  materials, structures and other contents   described herein at any time without notice in order to improve  design or reliability. contact sharp in order to obtain the lat est  specification sheets before using any sharp?s device. manufactur ing locations are also subject  to change without notice.    observe the following points when using any device in this pub lication. sharp takes no responsibility for damage caused by  improper use  of the devices.     the appropriate design measures should be taken to ensure reliability and safety when sharp?s devices are used for equipment  such as:    ?  transportation control and safety equipment (i.e., aircraft, trains, automobiles, etc.)     ?  traffic signals  ?  gas leakage sensor breakers    ?  alarm equipment  ?  various safety devices etc.    sharp?s devices shall not be used for equipment that  requires extremely high level of reliability, such as:    ?  military and space applications  ?  nuclear power control equipment    ?  medical equipment for life support    contact a sharp representative, in advance, when intending to  use sharp?s devices for any ?speci fic? applications other than  those recommended by sharp.    contact and consult with a sharp representative if there ar e any questions about the contents of this publication.      www.datasheet.co.kr  datasheet pdf - http://www..net/

 s p e c i f i c a t i o n s   a r e   s u b j e c t   t o   c h a n g e   w i t h o u t   n o t i c e . s u g g e s t e d   a p p l i c a t i o n s   ( i f   a n y )   a r e   f o r   s t a n d a r d   u s e ;   s e e   i m p o r t a n t   r e s t r i c t i o n s   f o r   l i m i t a t i o n s   o n   s p e c i a l   a p p l i c a t i o n s .   s e e   l i m i t e d    w a r r a n t y   f o r   s h a r p ? s   p r o d u c t   w a r r a n t y .   t h e   l i m i t e d   w a r r a n t y   i s   i n   l i e u ,   a n d   e x c l u s i v e   o f ,   a l l   o t h e r   w a r r a n t i e s ,   e x p r e s s   o r   i m p l i e d .    a l l   e x p r e s s   a n d   i m p l i e d   w a r r a n t i e s ,   i n c l u d i n g   t h e   w a r r a n t i e s   o f   m e r c h a n t a b i l i t y ,   f i t n e s s   f o r   u s e   a n d    f i t n e s s   f o r   a   p a r t i c u l a r   p u r p o s e ,   a r e   s p e c i f i c a l l y   e x c l u d e d .   i n   n o   e v e n t   w i l l   s h a r p   b e   l i a b l e ,   o r   i n   a n y   w a y   r e s p o n s i b l e ,  f o r   a n y   i n c i d e n t a l   o r   c o n s e q u e n t i a l   e c o n o m i c   o r   p r o p e r t y   d a m a g e . n o r t h   a m e r i c a e u r o p e j a p a n s h a r p   m i c r o e l e c t r o n i c s   o f   t h e   a m e r i c a s 5 7 0 0   n w   p a c i f i c   r i m   b l v d . c a m a s ,   w a   9 8 6 0 7 ,   u . s . a . p h o n e :   ( 1 )   3 6 0 - 8 3 4 - 2 5 0 0 f a x :   ( 1 )   3 6 0 - 8 3 4 - 8 9 0 3 f a s t   i n f o :   ( 1 )   8 0 0 - 8 3 3 - 9 4 3 7 w w w . s h a r p s m a . c o m s h a r p   m i c r o e l e c t r o n i c s   e u r o p e d i v i s i o n   o f   s h a r p   e l e c t r o n i c s   ( e u r o p e )   g m b h s o n n i n s t r a s s e   3 2 0 0 9 7   h a m b u r g ,   g e r m a n y p h o n e :   ( 4 9 )   4 0 - 2 3 7 6 - 2 2 8 6 f a x :   ( 4 9 )   4 0 - 2 3 7 6 - 2 2 3 2 w w w . s h a r p s m e . c o m s h a r p   c o r p o r a t i o n e l e c t r o n i c   c o m p o n e n t s   &   d e v i c e s 2 2 - 2 2   n a g a i k e - c h o ,   a b e n o - k u o s a k a   5 4 5 - 8 5 2 2 ,   j a p a n p h o n e :   ( 8 1 )   6 - 6 6 2 1 - 1 2 2 1 f a x :   ( 8 1 )   6 1 1 7 - 7 2 5 3 0 0 / 6 1 1 7 - 7 2 5 3 0 1 w w w . s h a r p - w o r l d . c o m t a i w a n s i n g a p o r e k o r e a s h a r p   e l e c t r o n i c   c o m p o n e n t s ( t a i w a n )   c o r p o r a t i o n 8 f - a ,   n o .   1 6 ,   s e c .   4 ,   n a n k i n g   e .   r d . t a i p e i ,   t a i w a n ,   r e p u b l i c   o f   c h i n a p h o n e :   ( 8 8 6 )   2 - 2 5 7 7 - 7 3 4 1 f a x :   ( 8 8 6 )   2 - 2 5 7 7 - 7 3 2 6 / 2 - 2 5 7 7 - 7 3 2 8 s h a r p   e l e c t r o n i c s   ( s i n g a p o r e )   p t e . ,   l t d . 4 3 8 a ,   a l e x a n d r a   r o a d ,   # 0 5 - 0 1 / 0 2 a l e x a n d r a   t e c h n o p a r k ,   s i n g a p o r e   1 1 9 9 6 7 p h o n e :   ( 6 5 )   2 7 1 - 3 5 6 6 f a x :   ( 6 5 )   2 7 1 - 3 8 5 5 s h a r p   e l e c t r o n i c   c o m p o n e n t s ( k o r e a )   c o r p o r a t i o n r m   5 0 1   g e o s u n g   b / d ,   5 4 1 d o h w a - d o n g ,   m a p o - k u s e o u l   1 2 1 - 7 0 1 ,   k o r e a p h o n e :   ( 8 2 )   2 - 7 1 1 - 5 8 1 3   ~   8 f a x :   ( 8 2 )   2 - 7 1 1 - 5 8 1 9 c h i n a h o n g   k o n g s h a r p   m i c r o e l e c t r o n i c s   o f   c h i n a ( s h a n g h a i )   c o . ,   l t d . 2 8   x i n   j i n   q i a o   r o a d   k i n g   t o w e r   1 6 f p u d o n g   s h a n g h a i ,   2 0 1 2 0 6   p . r .   c h i n a p h o n e :   ( 8 6 )   2 1 - 5 8 5 4 - 7 7 1 0 / 2 1 - 5 8 3 4 - 6 0 5 6 f a x :   ( 8 6 )   2 1 - 5 8 5 4 - 4 3 4 0 / 2 1 - 5 8 3 4 - 6 0 5 7 h e a d   o f f i c e : n o .   3 6 0 ,   b a s h e n   r o a d ,   x i n   d e v e l o p m e n t   b l d g .   2 2 w a i g a o q i a o   f r e e   t r a d e   z o n e   s h a n g h a i 2 0 0 1 3 1   p . r .   c h i n a e m a i l :   s m c @ c h i n a . g l o b a l . s h a r p . c o . j p s h a r p - r o x y   ( h o n g   k o n g )   l t d . 3 r d   b u s i n e s s   d i v i s i o n , 1 7 / f ,   a d m i r a l t y   c e n t r e ,   t o w e r   1 1 8   h a r c o u r t   r o a d ,   h o n g   k o n g p h o n e :   ( 8 5 2 )   2 8 2 2 9 3 1 1 f a x :   ( 8 5 2 )   2 8 6 6 0 7 7 9 w w w . s h a r p . c o m . h k s h e n z h e n   r e p r e s e n t a t i v e   o f f i c e : r o o m   1 3 b 1 ,   t o w e r   c , e l e c t r o n i c s   s c i e n c e   &   t e c h n o l o g y   b u i l d i n g s h e n   n a n   z h o n g   r o a d s h e n z h e n ,   p . r .   c h i n a p h o n e :   ( 8 6 )   7 5 5 - 3 2 7 3 7 3 1 f a x :   ( 8 6 )   7 5 5 - 3 2 7 3 7 3 5  www.datasheet.co.kr  datasheet pdf - http://www..net/
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