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		    ? copyright au optronics, inc.  2004 all rights reserved.                   g150xg02 v0 spec ver0.1    1/24  no reproduction and redistribution allowed  document version: 0.1  date: february 3, 2005             product functional specification     15 inch xga color tft-lcd module  model name: g150xg02 v.0          (  ) draft                                         note: this specification is subject to change without notice.     pdf created with pdffactory trial version  www.pdffactory.com  www..net

   ? copyright au optronics, inc.  2004 all rights reserved.                   g150xg02 v0 spec ver0.1    2/24  no reproduction and redistribution allowed  contents                                           interface connections    3-2   color input data refernece    3-5     precautions  9        packing  8            cover    contents        record of revision      general description  1    absolute maximum ratings  2      electrical specifications  3    signal electronic characteristic    3-1     signal timing specifications    3-3     signal timing waveforms    3-4     power on/off sequence    3-6     optical sfecifications  4    mechanical characteristics  5    reliablity test items  6    international standards  7    safety    7-1     item  no     3-7   function block diagram  pdf created with pdffactory trial version  www.pdffactory.com  www..net

   ? copyright au optronics, inc.  2004 all rights reserved.                   g150xg02 v0 spec ver0.1    3/24  no reproduction and redistribution allowed  record of revision  version   date chapter   description remark   0.1 feb. 03,  05    first draft (preliminary)                                                                                                         pdf created with pdffactory trial version  www.pdffactory.com  www..net

   ? copyright au optronics, inc.  2004 all rights reserved.                   g150xg02 v0 spec ver0.1    4/24  no reproduction and redistribution allowed  1. general description  this specification applies to the 15.0 inch color tft-lcd module g150xg02.  this module supports the xga (1024(h) x 768(v)) screen format and 16.2m colors (6-bits + frc).  all input signals are 1 channel lvds interface compatible.  all the design rules of this module can correspond to pswg standard.  this module is without any inverter card for backlight.  features   -xga 1024(h) x 768(v) resolution  -50,000 hours lamp life  -4 ccfl (cold cathode fluorescent lamp)  -high brightness, high contrast ratio  -wide viewing angle  -fast response time  -low power consumption   application   industrial applications   pdf created with pdffactory trial version  www.pdffactory.com  www..net

   ? copyright au optronics, inc.  2004 all rights reserved.                   g150xg02 v0 spec ver0.1    5/24  no reproduction and redistribution allowed  * general information   the following items are characteristics summary on the table 25    condition:  items specification unit note  active screen size 15.0 inches  38.1cm diagonal  display area  304.128(h)    228.096(v)  mm   outline dimension  326.5(h)    253.5(v)    14.4(d) (typ.)   mm without inverter  resolution  1024(r,g,b  3) x 768  pixels     pixel pitch 0.297 x 0.297    pixel arrangement rgb vertical stripe    display mode tn mode, normally white    display colors 16.2m (6-bit + frc for r,g,b) colors     typical white luminance   550 nit (typ.) @ 6.5ma [cd/m 2 ]     contrast ratio 500:1(typ.)    color gamut 60%(typ.) of ntsc    response time 12ms(typ.) (tr+tf) ms   viewing angle (h/v) 140/120   cr R 10  power consumption 21   w (typ.)(vdd line +ccfl line) w @6.5ma  electronic interface 1ch lvds (6 bit + frc)    frame rate 60hz(typ.), 75hz(max.) hz   weight 1350(max) g   surface treatment hard-coating 3h, ag            pdf created with pdffactory trial version  www.pdffactory.com  www..net

   ? copyright au optronics, inc.  2004 all rights reserved.                   g150xg02 v0 spec ver0.1    6/24  no reproduction and redistribution allowed  2. absolute maximum ratings   the following table shows the maximum values which, if exceeded (8.5ma), may cause faulty  operation or damage to the unit.    item symbol min. max. unit note  logic/lcd drive voltage vdd  -0.3 +3.6   volt      input voltage of signal vin  -0.3 +3.6   volt      ccfl current icfl  +2.5 +8.5   ma  rms     operating temperature t op   0 +50    note 1  storage temperature h st   -20 +60    note 1  operating humidity h op   20 85 %rh note 1  storage humidity h st   10 90 %rh note 1  vibration   - 1/10-200   ! g/hz      shock   - 50/20   g/ms    half sine wave     note: 1. temperature and relative humidity range are shown in the figure below. wet bulb temperature  should be 39   and no condensation.      wet bulb temperature chart                          pdf created with pdffactory trial version  www.pdffactory.com  www..net

   ? copyright au optronics, inc.  2004 all rights reserved.                   g150xg02 v0 spec ver0.1    7/24  no reproduction and redistribution allowed  3. electrical specification    3-1 signal electrical characteristics  each signal characteristics are as follows:    values  parameter symbol   min typ max  unit notes  lcd:           power supply input voltage   vcc 3.0 3.3 3.6 vdc     power supply input current   icc - 1.0 1.1 a 1    power consumption pc - 3.3 3.96 watt 1    allowable ripple & noise vddns   - - 100 mvp-p      inrush current i rush  - - 1.2 apeak 1  lamp power consumption  - 17.7 24.7 w 2  life time  50,000 60,000 - hr 4        pdf created with pdffactory trial version  www.pdffactory.com  www..net

   ? copyright au optronics, inc.  2004 all rights reserved.                   g150xg02 v0 spec ver0.1    8/24  no reproduction and redistribution allowed    3-2 interface connections   -  lcd connector (cn1): df-14h-20p-1.25h (hirose) or equivalent   -  lvds transmitter : ds90c385 (n.s.) or thc63lvdm83a (thine) or equivalent       pin no. symbol function  1  vdd power supply +3.3v  2 vdd power supply +3.3v  3  gnd power ground  4  gnd power ground  5 rx0-  -  lvds receiver signal (r0-r5, g0)  6  rx0+  +  lvds receiver signal (r0-r5, g0)  7  gnd ground  8 rx1-  -  lvds receiver signal (g0-g5, b0-b1)  9  rx1+  +  lvds receiver signal (g0-g5, b0-b1)  10  gnd ground  11 rx2-  -  lvds receiver signal (b2-b5, hs, vs, de)  12  rx2+  +  lvds receiver signal (b2-b5, hs, vs, de)  13  gnd ground  14 rxclk2-  -  lvds receiver clock signal  15  rxclk2+  +  lvds receiver clock signal  16  gnd ground  17 rx3-  -  lvds receiver signal (r6-r7, g6-g7, b6-b7)   18  rx3+  +  lvds receiver signal (r6-r7, g6-g7, b6-b7)   19  gnd ground  20  nc reserved  note: all gnd (ground) pins should be connected together and to vss, which should also be  connected to the lcd  s metal frame. all vcc (power input) pins should be connected  together.                        pdf created with pdffactory trial version  www.pdffactory.com  www..net

   ? copyright au optronics, inc.  2004 all rights reserved.                   g150xg02 v0 spec ver0.1    9/24  no reproduction and redistribution allowed    8bits input: g150xg02 v0 only catch bit 2 to bit 7 for 6 bit display  6bits input data format marked with ( ).   g0(0)r5(r3)r4(r2)r3(r1)r2(r0) r1(0)r0(0) rsv b7(b5)b6(b4)g7(g5)g6(g4) r7(r5)r6(r4) devshs b5(b3)b4(b2) b3(b1)b2(b0) b1(0)b0(0)g5(g3)g4(g2)g3(g1) g2(g0)g1(0) rclkp1 rap1 rbp1 rcp1 rdp1 g0(0)r5(r3)r4(r2)r3(r1)r2(r0) r1(0)r0(0) rsv b7(b5)b6(b4)g7(g5)g6(g4) r7(r5)r6(r4) b5(b3)b4(b2) b3(b1)b2(b0) b1(0)b0(0)g5(g3)g4(g2)g3(g1) g2(g0)g1(0) rclkp2 rap2 rbp2 rcp2 rdp2                         pdf created with pdffactory trial version  www.pdffactory.com  www..net

   ? copyright au optronics, inc.  2004 all rights reserved.                   g150xg02 v0 spec ver0.1    10/24  no reproduction and redistribution allowed    backlight connector pin configuration   pin# signal name  1 lamp high voltage  2 ground      electrical specification (lamp spec.)  symbol   parameter min     typ max     units condition  ircfl   ccfl operation range 3.0 6.5 8.5 [ma] rms   (ta=25  )  icfl ccfl inrush current - - 20 [ma]  (ta=25  )  fcfl ccfl frequency 40 55 60 [khz]  (ta=25  )  vicfl   ccfl ignition voltage 1000   - - [volt] rms   (ta=25  )  (reference)  vicfl   ccfl ignition voltage 1300   - - [volt] rms   (ta= 0  )  (reference)  vcfl ccfl discharge voltage - 680 725 [volt] rms   (ta=25  )  pcfl  ccfl power consumption @  6.5 ma (excluding inverter)  - 17.7   24.7   [watt]  (ta=25  )  note1: ccfl frequency should be carefully determined to avoid interference between inverter and tft lcd  note2: calculate value for reference ( ircfl x vcfl x 4 = pcfl)  note3: ccfl inverter should be able to give out a power that has a generating capacity of over 1300 voltage.        lamp units need 1300 voltage minimum for ignition  note4: ccfl life time 50,000 hr at 6.5 ma, it  s defined as when the brightness is reduced by half.        it  s recommended not to exceed 6.5 ma for ccfl life time concern and it  s prohibited to exceed  8.5ma for safety concern  pdf created with pdffactory trial version  www.pdffactory.com  www..net

   ? copyright au optronics, inc.  2004 all rights reserved.                   g150xg02 v0 spec ver0.1    11/24  no reproduction and redistribution allowed    3-3 signal timing specifications      this is the signal timing required at the input of the user connector. all of the interface signal timing  should be satisfied with the following specifications for it  s proper operation.    timing table (de mode only)    parameter  symbol  min.   typ.   max.   unit  clock frequency 1/ t clock   50 65 81  mhz  period t v  776   806   1024   active t vd  768   768   768  vertical   section  blanking t vb  8 38 256  t line   period t h  1054   1344   2048   active t hd  1024   1024   1024   horizontal    section  blanking t hb  30 320   1024   t clock         3-4 signal timing waveforms                                   note : since this is de mode only, please set the hs and vs to logic 1.  dotclk de   t h    t hb    t hd  de   t v    t vb     t vd   input timing definition ( de mode)   t clock  input data pixel 1 pixel 2 pixel 3 pixel n-1 pixel n invaild data invaild data pixel 1 pdf created with pdffactory trial version  www.pdffactory.com  www..net

   ? copyright au optronics, inc.  2004 all rights reserved.                   g150xg02 v0 spec ver0.1    12/24  no reproduction and redistribution allowed    3-5 color input data reference    the brightness of each primary color (red, green and blue) is based on the 8 bit gray scale data input  for the color; the higher the binary input, the brighter the color. the table below provides a reference for  color versus data input.  color  data  reference    input color data  red  msb                   lsb  green  msb                   lsb  blue  msb                   lsb    color    r7   r6   r5   r4   r3   r2   r1   r0   g7   g6   g5   g4   g3   g2   g1   g0   b7   b6   b5   b4   b3   b2   b1   b0   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   red(255) 1   1   1   1   1   1   1   1   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   green(255) 0   0   0   0   0   0   0   0   1   1   1   1   1   1   1   1   0   0   0   0   0   0   0   0   blue(255) 0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   1   1   1   1   1   1   1   1   cyan 0   0   0   0   0   0   0   0   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   magenta 1   1   1   1   1   1   1   1   0   0   0   0   0   0   0   0   1   1   1   1   1   1   1   1   yellow 1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   0   0   0   0   0   0   0   0         basic  color  white 1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   red(000) 0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   red(001) 0   0   0   0   0   0   0   1   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0      ----                                                  red(254) 1   1   1   1   1   1   1   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0       red  red(255) 1   1   1   1   1   1   1   1   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   green(000)   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   green(001)   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   1   0   0   0   0   0   0   0   0      ----                                                  green(254)   0   0   0   0   0   0   0   0   1   1   1   1   1   1   1   0   0   0   0   0   0   0   0   0       green   green(255)   0   0   0   0   0   0   0   0   1   1   1   1   1   1   1   1   0   0   0   0   0   0   0   0   blue(000) 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(001) 0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   1      -------                                                  blue(254) 0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   1   1   1   1   1   1   1   0       blue  blue(255) 0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   1   1   1   1   1   1   1   1   pdf created with pdffactory trial version  www.pdffactory.com  www..net

   ? copyright au optronics, inc.  2004 all rights reserved.                   g150xg02 v0 spec ver0.1    13/24  no reproduction and redistribution allowed    3-6 power on/off sequence   vin and lamp power on/off sequence are as follows. the timing of interface signal are shown in the  table.        values  symbol  min typ max  unit  t1 0.5 - 10   ms    t2 0.5 25 50   ms    t3 200 - -   ms    t4 200 - -   ms    t5 0.5 16 50   ms    t6 0.5 - 10   ms    t7 1000 - -   ms    apply the lamp voltage within the lcd operating range. when the backlight turns on before the lcd  operation or the lcd turns off before the backlight turns off, the display may momentarily become  abnormal.  caution :  the above on/off sequence should be applied to avoid abnormal function in the display. in  case of handling, make sure to turn off the power when you plug the cable into the input connector or  pull the cable out of the connector. pdf created with pdffactory trial version  www.pdffactory.com  www..net

   ? copyright au optronics, inc.  2004 all rights reserved.                   g150xg02 v0 spec ver0.1    14/24  no reproduction and redistribution allowed    3-7 function block diagram    the following diagram shows the functional block of 15.0 inches color tft-lcd module:        pdf created with pdffactory trial version  www.pdffactory.com  www..net

   ? copyright au optronics, inc.  2004 all rights reserved.                   g150xg02 v0 spec ver0.1    15/24  no reproduction and redistribution allowed  4. optical specification  optical characteristics are determined after the unit has been   on   and stable for approximately 30  minutes in a dark environment at 25  . the values specified are at an approximate distance 50cm  from the lcd surface at a viewing angle of    and   equal to 0  .    fig.4-1 optical measurement equipment and method  values  parameter    symbol  min.   typ. max.   units notes  contrast ratio cr 400 500 -   1, 2  surface luminance, white l wh  - 550 -  cd/ O   1, 3  uniformity of luminance   white   5 p   - - -   1, 4  response time  tr   (90%-10%)   -   ms  1, 5    tf   (10%-90%)   -   ms      tr  +  tf    12  ms    color coordinates  - - -   1  red r x  -     r y  -    green g x  -     g y  -    blue b x  -     b y  -    white w x  -     w y  -    black d x  -       d y   typ.   -0.03   -  typ.   +0.03      viewing angle (contrast ration>10)  - - -    x axis, right(  =0  )   r   - 70 - degree   6  x axis, left(  =180  )   l   - 70 -    y axis, up(  =90  )   u   - 60 -      y axis, down (  =0  )   d   - 60 -    sr3 or equivalent   pdf created with pdffactory trial version  www.pdffactory.com  www..net

   ? copyright au optronics, inc.  2004 all rights reserved.                   g150xg02 v0 spec ver0.1    16/24  no reproduction and redistribution allowed  note:   1.  optical test condition:     2.  contrast ratio (cr) is defined mathematically as:        3 . surface luminance is luminance value at point 1 across the lcd surface 50cm from the surface with  all pixels displaying white. from more information see fig 4-2. when i bl  = 6.5ma, l wh =450cd/ O (typ.) l wh =lon1, where lon1 is the luminance with all pixels displaying white at center 1 location.    fig.4-2 optical measurement point      4 . the variation in surface luminance,   white is defined (center of screen) as:    white(5p) =maximum(l on1 , l on2 ,  ,l on5 )/minimum(l on1 , l on2 ,  l on5 )                            test system detector inverter lamp current warm up  fpm-520 sr3 fine qf132-v1 6.5 ma 30 min  contrast ratio (cr)=   brightness on the "white" state  brightness on the "black" state     pdf created with pdffactory trial version  www.pdffactory.com  www..net

   ? copyright au optronics, inc.  2004 all rights reserved.                   g150xg02 v0 spec ver0.1    17/24  no reproduction and redistribution allowed    5 . definition of response time:  the output signals of photo-detector are measured when the input signals are  changed from   black   to   white   (falling time) and from   white   to   black   (rising time),  respectively. the response time interval between the 10% and 90% of amplitudes.  refer to figure as below.      s i g n a l ( r e l a t i v e   v a l u e ) "black" tr tf "white" "white" 0% 10 % 90 % 100 %   fig.4-3 response time                                                  pdf created with pdffactory trial version  www.pdffactory.com  www..net

   ? copyright au optronics, inc.  2004 all rights reserved.                   g150xg02 v0 spec ver0.1    18/24  no reproduction and redistribution allowed    6 . viewing angle:  viewing angle is the measurement of contrast ratio, at the screen center, over a 180    horizontal and 180   vertical range (off-normal viewing angles). the 180   viewing angle  range is broken down as follows; 90   (  ) horizontal left and right and 90   (  ) vertical,  high (up) and low (down). the measurement direction is typically perpendicular to the  display surface with the screen rotated about its center to develop the desired  measurement viewing angle.         fig.4-4 viewing angle definition    pdf created with pdffactory trial version  www.pdffactory.com  www..net

   ? copyright au optronics, inc.  2004 all rights reserved.                   g150xg02 v0 spec ver0.1    19/24  no reproduction and redistribution allowed  5. mechanical characteristics  the contents provide general mechanical characteristics for the model t150xg01. in addition the  figures in the next page are detailed mechanical drawing of the lcd.  horizontal 326.5mm  vertical 253.5mm    outline dimension  depth 14.4mm(w/o inverter)  horizontal 304.128mm  active display area  vertical 228.096mm  weight 1350g (typ.)  surface treatment hard coating (3h), ag      pdf created with pdffactory trial version  www.pdffactory.com  www..net

   ? copyright au optronics, inc.  2004 all rights reserved.                   g150xg02 v0 spec ver0.1    20/24  no reproduction and redistribution allowed    pdf created with pdffactory trial version  www.pdffactory.com  www..net

   ? copyright au optronics, inc.  2004 all rights reserved.                   g150xg02 v0 spec ver0.1    21/24  no reproduction and redistribution allowed    pdf created with pdffactory trial version  www.pdffactory.com  www..net

   ? copyright au optronics, inc.  2004 all rights reserved.                   g150xg02 v0 spec ver0.1    22/24  no reproduction and redistribution allowed  6. reliability test items  environment test condition  no test item condition remark  1 high temperature storage test  ta=60    300h  note 1,2,3  2 low temperature storage test  ta= -20   300h  note 1,2,3  3 high temperature operation test  ta=50   300h  note 1,2,3  4 low temperature operation test  ta=0    300h  note 1,2,3  5  high temperature & high humidity  operation  50  , 80%rh, 300hrs  (no condensation)  note 1,2,3  6 temperature cycling (non-operation)  -20  ~60   1h, 10mins, 1h, 5cycles  note 1,2,3  7 vibration test  (non-operation)  vibration level : 1g rms  bandwidth : 10-200-10hz  duration: x, y, z 120min          one time each direction  note 1,2,3  8 shock test  (non-operation)  shock level: 50g  waveform: half since wave, 20ms  direction:   x,   y,   z            one time each direction  note 1,2,3  9 electrostatic discharge  (non-operation)  150 pf,150  ,10kv,1 second, 9  position on the panel, 10 times each  place  note 3  note 1: evaluation should be tested after storage at room temperature for one hour.  note 2: there should be no change which might affect the practical display function when the display  quality test is conducted under normal operating condition.  note 3: judgment: function and display ok.      pdf created with pdffactory trial version  www.pdffactory.com  www..net

   ? copyright au optronics, inc.  2004 all rights reserved.                   g150xg02 v0 spec ver0.1    23/24  no reproduction and redistribution allowed  7. international standard  7-1. safety  (1) ul1950 third edition, underwriters laboratories, inc. jan. 28, 1995  standard for safety of information technology equipment including electrical business  equipment.      8. packing              notes:   1. max capacity: 10 lcd module/carton  2. max weight: 14kg/carton  3. the outside dimension of carton is  490(l)mmx390(w)mmx360(h)mm  pdf created with pdffactory trial version  www.pdffactory.com  www..net

   ? copyright au optronics, inc.  2004 all rights reserved.                   g150xg02 v0 spec ver0.1    24/24  no reproduction and redistribution allowed  9. precautions  please pay attention to the followings when you use this tft lcd module.     9-1 mounting precautions  (1) you must mount a module using holes arranged in four corners or four sides.  (2) you should consider the mounting structure so that uneven force (ex. twisted stress) is not  applied to module. and the case on which a module is mounted should have sufficient strength so  that external force is not transmitted directly to the module.  (3) please attach the surface transparent protective plate to the surface in order to protect the  polarizer. transparent protective plate should have sufficient strength in order to the resist external  force.   (4) you should adopt radiation structure to satisfy the temperature specification.  (5) acetic acid type and chlorine type materials for the cover case are not desirable because the  former generates corrosive gas of attacking the polarizer at high temperature and the latter causes  circuit break by electro-chemical reaction.  (6) do not touch, push or rub the exposed polarizers with glass, tweezers or anything harder than  hb pencil lead. and please do not rub with dust clothes with chemical treatment. do not touch the  surface of polarizer for bare hand or greasy cloth. (some cosmetics are detrimental to the  polarizer.)  (7) when the surface becomes dusty, please wipe gently with absorbent cotton or other soft  materials like chamois soaks with petroleum benzene. normal-hexane is recommended for  cleaning the adhesives used to attach front/ rear polarizers. do not use acetone, toluene and  alcohol because they cause chemical damage to the polarizer.  (8) wipe off saliva or water drops as soon as possible. their long time contact with polarizer  causes deformations and color fading.  (9) do not open the case because inside circuits do not have sufficient strength.    9-2 operating precautions  (1) the spike noise causes the mis-operation of circuits. it should be lower than following  voltage: v=  200mv(over and under shoot voltage)  (2) response time depends on the temperature. (in lower temperature, it becomes  longer..)  (3) brightness depends on the temperature. (in lower temperature, it becomes lower.) and  in lower temperature, response time (required time that brightness is stable after turned  on) becomes longer.  (4) be careful for condensation at sudden temperature change. condensation makes  damage to polarizer or electrical contacted parts. and after fading condensation, smear  pdf created with pdffactory trial version  www.pdffactory.com  www..net

   ? copyright au optronics, inc.  2004 all rights reserved.                   g150xg02 v0 spec ver0.1    25/24  no reproduction and redistribution allowed  or spot will occur.   (5) when fixed patterns are displayed for a long time, remnant image is likely to occur.   (6) module has high frequency circuits. sufficient suppression to the electromagnetic  interference shall be done by system manufacturers. grounding and shielding methods  may be important to minimize the interface.     9-3 electrostatic discharge control  since a module is composed of electronic circuits, it is not strong to electrostatic discharge. make  certain that treatment persons are connected to ground through wrist band etc. and don  t touch  interface pin directly.    9-4 precautions for strong light exposure  strong light exposure causes degradation of polarizer and color filter.    9-5 storage  when storing modules as spares for a long time, the following precautions are necessary.  (1) store them in a dark place. do not expose the module to sunlight or fluorescent light. keep the  temperature between 5   and 35   at normal humidity.  (2) the polarizer surface should not come in contact with any other object. it is recommended that  they be stored in the container in which they were shipped.    9-6 handling precautions for protection film  (1) the protection film is attached to the bezel with a small masking tape. when the protection film is  peeled off, static electricity is generated between the film and polarizer. this should be peeled off  slowly and carefully by people who are electrically grounded and with well ion-blown equipment or  in such a condition, etc.  (2) when the module with protection film attached is stored for a long time, sometimes there remains  a very small amount of flue still on the bezel after the protection film is peeled off.  (3) you can remove the glue easily. when the glue remains on the bezel or its vestige is recognized,  please wipe them off with absorbent cotton waste or other soft material like chamois soaked with  normal-hexane.      pdf created with pdffactory trial version  www.pdffactory.com  www..net
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