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		  Datasheet File OCR Text:


		  a4 (210  x  297)  pr oduct   gr ou p tft -lcd  products rev . p 0 issue  d a t e 201 1.09.07 p a g e title   :  hx104 x02-100 prelimina r y  product specification rev. p0 a4 (210  x  297)  p a g e   hydis   technologies proprietary note this speci f icati o n is the propert y of h ydis and shall no t b e r epro d uc e d or co pied witho u t t he wr itte n p erm issio n o f h ydis an d m ust b e r eturn e d t o h ydis upo n its r equest spec.  number td-0008369 b2005-c001-c(1/3) 1   /   3 1 for  more  informa t ion:     a z   d i s p l a y s ,   i n c .     75  columb i a ,  a l iso  vi ejo ,   c a   92656   p h o n e :     (949 )   3 6 0   5 8 3 0   e - m a i l :       sale s@a z d i sp l a y s.co m   we bs i t e :     w w w . a z d i spla ys.co m 

 spec. title HX104X02-100 preliminary  product specification page  rev. ecn no. description of changes  date  prepared  p0 initial release 11.09.07 c.h.hwang revision  history  product group  rev issue date tft-lcd product 2011.09.07 p0 b2005-c001-c(2/3) spec. number td-0008369 a4(210 x 297)  2 / 31

 page spec. title HX104X02-100 preliminary  product specification 3/ 31 product group  rev issue date tft-lcd product 2011.09.07 p0 b2005-c001-c(3/3) spec. number td-0008369  a4(210 x 297)  contens no. item page 1.0 general description 4 2.0 absolute maximum ratings 6 3.0 electrical specifications  7 4.0 optical specifications 9 5.0 interface connection 11 6.0 signal timing specification 15 7.0 signal timing waveforms of interface signal (de mode) 16 8.0 input signals, display colo rs & gray scale of colors 17 9.0 power sequence 18 10.0 mechanical characteristics 19 11.0 reliability test 20 12.0 packing specifications 21 13.0 handling & cautions 25 14.0 edid data 26 15.0 appendix 28

 page spec. title HX104X02-100 preliminary  product specification 4/ 31 product group  rev issue date tft-lcd product 2011.09.07 p0 b2005-c001-c(3/3) spec. number td-0008369  a4(210 x 297)  1.0 general description 1.1 introduction 10.4? affs+ tft-lcd is a color active matr ix tft lcd module us ing amorphous silicon  tft's (thin film transistors) as active sw itching devices. this module has a 10.4 inch  diagonally measured active  area with xga resolutions ( 1024 horizontal by 768 vertical  pixel array). each pixel is divided into re d, green, blue dots which are arranged in  vertical stripe and this mo dule can display 262,144 colors. the tft-lcd panel used for  this module is a low reflect ion and higher color type. 1.2 features ? 1ch lvds interface with 1 pixel / clock ? 6-bit color depth, display 262,144 colors ? high luminance and contrast ratio,  low reflection and wide viewing angle ? front mounting frame ? de (data enable) mode only ? slg (single level gate) function use ? rohs product ?smd led array ? on board edid 1.3 application ? pen type & tablet pc 10.4" xga t/con lvds 1ch (6bit) power block vdd (3.3v) cn1 source driver ic (cog) gate driver ic (cog) smd led array

 page spec. title HX104X02-100 preliminary  product specification 5/ 31 product group  rev issue date tft-lcd product 2011.09.07 p0 b2005-c001-c(3/3) spec. number td-0008369  a4(210 x 297)  1.3 general specifications note : 1. lcm height : 4.3mm ma x. (led), 6.8mm max. (component) parameter specification unit remark active area  210.432 x 157.824 mm number of pixels  1024(h)   768(v) pixels pixel pitch    0.2055(h)   0.2055(v) mm pixel arrangement rgb vertical stripe display colors 262,144 colors display mode normally black dimensional outline 238.6  0.5(h) x 173.2  0.5(v) x 4.3max mm note 1 weight   210 typ. / 220 max. gram back-light smd led array surface treatment anti-glare

 page spec. title HX104X02-100 preliminary  product specification 6/ 31 product group  rev issue date tft-lcd product 2011.09.07 p0 b2005-c001-c(3/3) spec. number td-0008369  a4(210 x 297)  2.0  absolute maximum ratings the followings are maximum values which,  if exceed, may cause faulty operation or  damage to the unit. note1. as compromised, t-con and d-ic ar e excluded within the range of guarantee for operating temperature. *t-con : 0~70  / d-ic : -10 ~ 75  (source) / -20 ~ 75  (gate) parameter symbol min. max. unit remark logic power supply v dd vss-0.3 4.0 v ta = 25   2   logic input voltage v in vss-0.3 v dd +0.3 v back-light power supply voltage  hv dd -0.3 40 v back-light  led  current 25  i led -30ma 50  i led -20ma back-light  led reverse voltage v r -5v operating temperature t op -20 +70  note1

 page spec. title HX104X02-100 preliminary  product specification 7/ 31 product group  rev issue date tft-lcd product 2011.09.07 p0 b2005-c001-c(3/3) spec. number td-0008369  a4(210 x 297)  3.0  electrical specifications 3.1 electrical  specifications <  table 3. electrical specifications >     parameter min. typ. max. unit remarks logic power supply voltage v dd 3.0 3.3 3.6 v note 1 logic power supply current i dd - 270 300 ma note 1 back-light power supply voltage hv dd 7.0 12.0 20 v note 2 back-light power supply current i hvdd - 246 283 ma note 2, 3 back-light power consumption p bl - 2.95 3.39 w note 2, 3 led driver?s efficiency   - 82 - % note 2, 3 back-light pwm frequency f pwm 200 320 350 ? high level pwm signal voltage v pwmh 2.1 3.3 5.0 v low level pwm signal voltage v pwml -00.6v high level differential input signal  voltage v ih - - +100 mv v cm = 1.2v low level differential input signal  voltage v il -100 - - mv back-light led voltage / back-light led total voltage v led /v bl - 3.2 / 22.4 3.4 / 23.8 v note 4 back-light led current / back-light led total current i led /i bl - 19.0 /114.0 20.0 / 120.0 ma note 4 life time 12,000 - - hrs note 6 power consumption  p d - 0.90 1.00 w note 1 p led - 2.55 2.85 w note 4 p total - 3.45 3.85 w note 1, 4

 page spec. title HX104X02-100 preliminary  product specification 8/ 31 product group  rev issue date tft-lcd product 2011.09.07 p0 b2005-c001-c(3/3) spec. number td-0008369  a4(210 x 297)  3.2 pwm duty ratio vs brightness 0 10 20 30 40 50 60 70 80 90 100 0 102030405060708090100 duty ratio (%) relative brightness (%) notes : 1. the supply voltage is measured and s pecified at the interface connector of lcm. the current draw and power consumpt ion specified is for 3.3v at 25  . a) typ : window xp pattern ,         b) max  : vertical sub line pattern 2. the power supply voltage and  current is measured and sp ecified at the interface connector of lcm including led driver. 3. reference value, which is m easured with led driver for 12v. 4. reference value, which is  measured without led driver. 5. calculated value for reference (v led  i led  # of leds (42ea) ). 6. end of life shall be dete rmined by the time when any  of the following is satisfied  under continuous lighting at  25  and i led = 19.0ma. - intensity drops to 50% of the  initial value (luminance spec.) - based on led

 page spec. title HX104X02-100 preliminary  product specification 9/ 31 product group  rev issue date tft-lcd product 2011.09.07 p0 b2005-c001-c(3/3) spec. number td-0008369  a4(210 x 297)  4.0  optical specification parameter symbol condition min. typ. max. unit remark viewing angle  range horizontal  3 cr > 10 -89-deg. note 1  9 -89-deg. vertical  12 -89-deg.  6 -89-deg. luminance contrast ratio cr   = 0 ? 400 600 - note 2 luminance of   white center y w   = 0 ? - 300 - cd/m 2 note 3 white luminance  uniformity 5 points  y5 80 - - note 4 13 points  y13 65 - - white chromaticity x w   = 0 ? 0.273 0.313 0.353 note 5 y w 0.289 0.329 0.369 reproduction of  color red x r   = 0 ? - t.b.d - y r - t.b.d - green x g - t.b.d - y g - t.b.d - blue x b - t.b.d - y b - t.b.d - color reproduction - 40 - % response time t r  +t d ta= 25 ? c   = 0 ? -36-msnote 6 cross talk ct   = 0 ? --2.0%note 7 the test of optical specifications shall be measured in a dark room (ambient luminance 1 lux and   temperature = 25 ? 2  ) with the equipment of luminance meter system  (goniometer system and   topcone bm-5) and test unit shall be located at an approximate distance 50cm from the lcd  surface at a viewing angle of    and    equal to 0 ? . we refer to   ?=0 (=  3  ) as the 3 o?clock  direction (the right?),   ?=90 (=   12  ) as the 12 o?clock direction (?upward?),   ?=180  (=   9  ) as the 9  o?clock direction (?left?) and   ?=270 (=   6  ) as the 6 o?clock direction (?bottom?). while scanning   and/or ?, the center of the measuring spot on the display surface shall stay fixed. the  backlight  should be operating for 30 minutes prior to  measurement. vdd shall be 3.3+/- 0.3v at 25 ? c.  optimum viewing angle direction is 6 o?clock.

 page spec. title HX104X02-100 preliminary  product specification 10 / 31 product group  rev issue date tft-lcd product 2011.09.07 p0 b2005-c001-c(3/3) spec. number td-0008369  a4(210 x 297)  note : 1. viewing angle is the angle at which the contrast ratio is greater than 10. the viewing are  determined for the horizontal or 3, 9 o?clock  direction and the vertical or 6, 12 o?clock  direction with respect to the optical axis which is normal to the lcd surface .  (see figure 1) 2. contrast measurements shall be made at viewing angle of   = 0 ? and at the center of the   lcd surface. luminance shall be measured with all  pixels in the view field set first to white,  then to the dark (black) state. (see figure 1)  luminance contrast ratio (cr) is defined mathematically. 3. luminance of white is defined as a lumina nce value of  a point across the lcd surface.  luminance shall be measured with all pixels in the view field set first to white.  this measurement shall be taken at the locations shown in figure 2 for a total of the  measurements per display . 4. the white luminance uniformity on lcd surface is then expressed.  (see figure 2) 5. the color chromaticity coordinates specified in table 4 shall be calculated from the spectral data measured with all pixels first in red, green, blue and white. measurements  shall be made at the center of the panel. 6. the electro-optical response time measurements shall be made as figure 3 by switching  the data input signal off and on. the times needed for the luminance to change from  10% to 90% is tr, and 90% to 10% is td. 7. cross-talk of one area of the lcd surface by another shall be measured by comparing the  luminance (ya) of a 25mm diameter area, with all  display pixels set to a gray level, to the  luminance (yb) of that same area when any adjacent area is driven dark. (see figure 4 ). cr    = luminance when displaying a white raster luminance when displaying a black raster uniformity   y = minimum luminance of 5(or 13) points x  100 (%) maximum luminance of 5(or 13) points

 page spec. title HX104X02-100 preliminary  product specification 11 / 31 product group  rev issue date tft-lcd product 2011.09.07 p0 b2005-c001-c(3/3) spec. number td-0008369  a4(210 x 297)  5.0 interface connection. 5.1 electrical interface connection cn1 : interface connector : 20455-030e-02(i-pex) or equivalent user side connector : 20453-030t (i-pex) or equivalent pin no symbol function remark 1 vss ground 2 vdd1 power supply: +3.3v 3 vdd2 power supply: +3.3v 4 edid 3.3v edid +3.3v 5 nc reserved 6 edid clk edid clk 7 edid data edid data 8 rin0- lvds negative data signal (-) tx pin # 48 9 rin0+ lvds positive data signal (+) tx pin # 47 10 vss ground 11 rin1- lvds negative data signal (-) tx pin # 46 12 rin1+ lvds positive data signal (+) tx pin # 45 13 vss ground 14 rin2- lvds negative data signal (-) tx pin # 42 15 rin2+ lvds positive data signal (+) tx pin # 41 16 vss ground 17 rclkin- lvds negative clock signal (-) tx pin # 40 18 rclkin+ lvds positive clock signal (+) tx pin # 39 19 vss ground 20 vdim pwm brightness control 21 vsw led on/off control 22 vss ground 23 vss ground 24 vss ground 25 vss ground 26 vcd1 back-light power supply: +12v hvdd: 7~20v 27 vcd2 back-light power supply: +12v 28 vcd3 back-light power supply: +12v 29 vcd4 back-light power supply: +12v 30 vss ground

 page spec. title HX104X02-100 preliminary  product specification 12 / 31 product group  rev issue date tft-lcd product 2011.09.07 p0 b2005-c001-c(3/3) spec. number td-0008369  a4(210 x 297)  [ lvds block diagram ] 5.1.1 interface connection

 page spec. title HX104X02-100 preliminary  product specification 13 / 31 product group  rev issue date tft-lcd product 2011.09.07 p0 b2005-c001-c(3/3) spec. number td-0008369  a4(210 x 297)  5.2. lvds  interface lvds transmitter: thc63lvdm83a or equivalent. input signal transmitter interface fi-xb30s-hf10 remark pin no. pin no. system (tx) tft-lcd (rx) pin no. r0 51 48 47 out0- out0+ in0- in0+ 8 9 r1 52 r2 54 r3 55 r4 56 r5 3 g0 4 g1 6 46 45 out1- out1+ in1- in1+ 11 12 g2 7 g3 11 g4 12 g5 14 b0 15 b1 19 b2 20 42 41 out2- out2+ in2- in2+ 14 15 b3 22 b4 23 b5 24 hsync 27 vsync 28 de 30 mclk 31 40 clkout- clkin- 17 39 clkout+ clkin+ 18

 page spec. title HX104X02-100 preliminary  product specification 14 / 31 product group  rev issue date tft-lcd product 2011.09.07 p0 b2005-c001-c(3/3) spec. number td-0008369  a4(210 x 297)  5.4. data input format (1023,768)  (1024,768) rgbrgb rgbrgb 1 pixel = 3 dots rgb rgbrgb rgbrgb display position of input data (1,768)  (2,768) (1023,1)  (1024,1) (1,1)       (1,2) 5.3 back-light interface cn2 led fpc connector (20397-008e, manufactured by i-pex ) pin no. symbol function remark 1 anode1 led anode power supply led anode power supply (3.2v x 7 ea = 22.4v) 2 nc non-connection 3 cathode1 led cathode power supply led cathode power supply 4 cathode2 led cathode power supply 5 cathode3 led cathode power supply 6 cathode4 led cathode power supply 7 cathode5 led cathode power supply 8 cathode6 led cathode power supply

 page spec. title HX104X02-100 preliminary  product specification 15 / 31 product group  rev issue date tft-lcd product 2011.09.07 p0 b2005-c001-c(3/3) spec. number td-0008369  a4(210 x 297)  6.2. lvds rx interface timing parameter item symbol min typ max unit remark clkin period trcip 12.5 15.38 - nsec input data 0 trip1 -0.4 0.0 +0.4 nsec input data 1 trip0 tricp/7-0.4 tricp/7 tricp/7+0.4 nsec input data 2 trip6 2   tricp/7-0.4 2   tricp/7 2   tricp/7+0.4 nsec input data 3 trip5 3   tricp/7-0.4 3   tricp/7 3   tricp/7+0.4 nsec input data 4 trip4 4   tricp/7-0.4 4   tricp/7 4   tricp/7+0.4 nsec input data 5 trip3 5   tricp/7-0.4 5   tricp/7 5   tricp/7+0.4 nsec input data 6 trip2 6   tricp/7-0.4 6   tricp/7 6   tricp/7+0.4 nsec trip3 trip4 trip5 trip6 trip2 trip0 trip1 rx2 rx1 rx0 rx6 rx5 rx4 rx3 rx2 rx1 rx0 rx3 trcip vdiff=0[v] vdiff=0[v] rxclkin+/- rxinz +/- * z = 0, 1, 2,3  6.0. signal timing specifications 6.1 lvds transmitter input  the 10.4? xga lcm is operated by the only de (data enable) mode (lvds transmitter input) item symbol min typ max unit frame period t1 772 806 - lines vertical display period t2 - 768 - lines one line scanning period t3 1100 1344 - clocks horizontal display period t4 - 1024 - clocks clock frequency 1/t5 - 65 80 mhz

 page spec. title HX104X02-100 preliminary  product specification 16 / 31 product group  rev issue date tft-lcd product 2011.09.07 p0 b2005-c001-c(3/3) spec. number td-0008369  a4(210 x 297)  7.0 signal timing waveforms of interface signal (de mode) 7.1 timing waveforms of interface signal valid display data (1024 clocks) t1 t2 t3 t4 t5 de dclk de data  signals

 page spec. title HX104X02-100 preliminary  product specification 17 / 31 product group  rev issue date tft-lcd product 2011.09.07 p0 b2005-c001-c(3/3) spec. number td-0008369  a4(210 x 297)  8.0 input signals, basic display  colors & gray scale of colors colors & gray  scale red data green data blue data r5 r4 r3 r2 r1 r0 g5 g4 g3 g2 g1 g0 b5 b4 b3 b2 b1 b0 basic colors black 0 0 00000 00000000000 blue 0 0 00000 00000111111 green 0 0 00001 11111000000 cyan 0 0 00001 11111111111 red 1 1 11110 00000000000 magenta 1 1 11110 00000111111 yellow 1 1 11111 11111000000 white 1 1 11111 11111111111 gray scale of red black 0 0 00000 00000000000  0 0 00010 00000000000 darker 0 0 00100 00000000000     brighter 1 1 11010 00000000000  1 1 11100 00000000000 red 1 1 11110 00000000000 gray scale of green black 0 0 00000 00000000000  0 0 00000 00001000000 darker 0 0 00000 00010000000     brighter 0 0 00001 11101000000  0 0 00001 11110000000 green 0 0 00001 11111000000 gray scale of blue black 0 0 00000 00000000000  0 0 00000 00000000001 darker 0 0 00000 00000000010     brighter 0 0 00000 00000111101  0 0 00000 00000111110 blue 0 0 00000 00000111111 gray scale of white & black black 0 0 00000 00000000000  0 0 00010 00001000001 darker 0 0 00100 00010000010     brighter 1 1 11011 11101111101  1 1 11101 11110111110 white 1 1 11111 11111111111 each color is displayed in sixty-four gray scales  from a 6 bit data signal input. a total of 262,144  colors are derived from the resultant 18 bit data. 

 page spec. title HX104X02-100 preliminary  product specification 18 / 31 product group  rev issue date tft-lcd product 2011.09.07 p0 b2005-c001-c(3/3) spec. number td-0008369  a4(210 x 297)  9.0  power sequence to prevent a latch-up or dc operatio n of the lcd module , the power on/off  sequence shall  be as shown in below notes: 1.  when the power supply vdd is 0v, keep the level of input signals on the low or keep  high impedance. 2.  do not keep the interface signal high impedance when power is on. 3.  back light must be turn on after power for logic and interface signal are valid. t1 power supply interface signal back- light valid t2 t5 t3 t4 0.9vdd 0.1vdd 0.9vdd 0.1vdd 0v 0 0 t6 parameter values units min typ max t1 0 - 10 ms t2 0 - 50 ms t3 100 - - ms t4 100 - - ms t5 0 - 50 ms t6 1 - - sec

 page spec. title HX104X02-100 preliminary  product specification 19 / 31 product group  rev issue date tft-lcd product 2011.09.07 p0 b2005-c001-c(3/3) spec. number td-0008369  a4(210 x 297)  10.0 mechanical characteristics 10.1 dimensional requirements figure 5, 6 shown in appendix show s mechanical outlines for the model. 10.2 mounting  see figure 5. (shown in appendix) 10.3 anti-glare polarizer. the surface of the lcd has an  anti-glare coating to minimize reflection and a coating to  reduce scratching.  10.4 light leakage there shall not be visible light from the ba ck-lighting system around the edges of the  screen as seen from a distance 50 cm from th e screen with an over head light level of  150lux. the manufacture shall furnish limit  samples of the panel showing the light  leakage acceptable. parameter specification unit active area  210.432 (h)   157.824 (v) mm number of pixels  1024 (h)   768 (v) (1 pixel = r + g + b dots) pixels pixel pitch        0.2055 (h)   0.2055 (v) mm pixel arrangement rgb vertical stripe display colors 262,144 colors display mode normally black dimensional outline 238.6  0.5 (w) x 173.2  0.5 (v) x 4.3 max. (led),  6.8 max. (component) mm weight   210 typ. / 220 max. g back-light smd led arrary

 page spec. title HX104X02-100 preliminary  product specification 20 / 31 product group  rev issue date tft-lcd product 2011.09.07 p0 b2005-c001-c(3/3) spec. number td-0008369  a4(210 x 297)  11.0 reliablity test no test items conditions 1 high temperature storage test ta = 80  ? c, 240 hrs 2 low temperature storage test ta = -20  ? c, 240 hrs 3 high temperature & high humidity  operation test ta = 50   , 80%rh, 240hrs 4 high temperature operation test ta = 70  ? c, 240 hrs  5 low temperature operation test ta = 0  ? c, 240 hrs 6 thermal shock ta = -20  ? c ~ 80  ? c (0.5h), 100 cycle 7 vibration test (non-operating) frequency : 10~500hz gravity/amp : 1.5g period : x,y,z 30min 8 shock test (non-operating) gravity : 220g pulse width : 2ms, half sine wave  x,   y,   z once for each direction 9 electro-static discharge test (non-operating) air   : 150pf, 330ohm, 15kv contact : 150pf, 330ohm, 8kv

 page spec. title HX104X02-100 preliminary  product specification 21 / 31 product group  rev issue date tft-lcd product 2011.09.07 p0 b2005-c001-c(3/3) spec. number td-0008369  a4(210 x 297)  12.0  packing specification after sealing the box, attach packing label on the attach position sign area of the box. place a cover on the top of the box. put silica gels in the box. asshowninthefigure, place the modules bundled by shielding bag in the box. put pad into the box. notes ? box dimension: 349.0mm(w)  x 261.0mm(d) x 311.0mm(h) ? package quantity in one box: 10pcs 12.1 packing order hydis provides the standard shipping container  for customers, unless cu stomer specifies their  packing information. the standard  packing method is shown in below.

 page spec. title HX104X02-100 preliminary  product specification 22 / 31 product group  rev issue date tft-lcd product 2011.09.07 p0 b2005-c001-c(3/3) spec. number td-0008369  a4(210 x 297)  12.2 pallet packing  * note  ? pallet dimension : : 1100 mm (l)  ? 1100 mm (w)  ? 120 mm (h) ? package quantity in one box : 10pcs ? box quantity in one pallet : 36 box

 page spec. title HX104X02-100 preliminary  product specification 23 / 31 product group  rev issue date tft-lcd product 2011.09.07 p0 b2005-c001-c(3/3) spec. number td-0008369  a4(210 x 297)  12.3 packing label label size: 108 mm (l)  ? 56 mm (w)  contents model: HX104X02-100 q`ty: module q`ty in one box serial no.: box serial no. see next figure for detail description. date: packing date fg code: fg co de of product model  :  HX104X02-100 serial no.  :  0000000000000 q?ty  :  10 date  :  xxxx. xx. xx 00 0 00 0 0 000000 type grade year month item-code serial_no fg code rohs mark

 page spec. title HX104X02-100 preliminary  product specification 24 / 31 product group  rev issue date tft-lcd product 2011.09.07 p0 b2005-c001-c(3/3) spec. number td-0008369  a4(210 x 297)  12.3 product label hydis barcode 1 2 3 4 5 6 no  1. control number no  2. rank / grade no  3. line classification (hydis : h) no  5. month (1, 2, 3,?, 9, x, y, z) no  6. fg code no  7. serial number 7 x x x x x x x x x x x x x x x x x 1 0 HX104X02-100 no  4. year (8 : 2008, 9 : 2009, ?)

 page spec. title HX104X02-100 preliminary  product specification 25 / 31 product group  rev issue date tft-lcd product 2011.09.07 p0 b2005-c001-c(3/3) spec. number td-0008369  a4(210 x 297)  13.0  handling & cautions 13.1 cautions when taking out the module ? pick the pouch only, when taking ou t module from a shipping package. 13.2 cautions for handling the module ? as the electrostatic discharges may brea k the lcd module, handle the lcd module  with care. peel a protection sh eet off from the lcd panel su rface as slowly as possible. ? as the lcd panel and backlight element are  made from fragile glass material, impulse  and pressure to the lcd module should be avoided. ? as the surface of the polarize r is very soft and easily sc ratched, use a soft dry cloth  without chemicals for cleaning. ? do not pull the interface connector in or  out while the lcd module is operating. ? put the module display side down  on a flat horizontal plane. ? handle connectors and cables with care. 13.3 cautions for the operation ? when the module is operating, do not lose  mclk, de signals. if  any one of these    signals were lost, the lcd panel would be damaged. ? obey the supply voltage sequence. if wron g sequence were applied, the module would  be damaged. 13.4 cautions for the atmosphere ? dewdrop atmosphere should be avoided. ? do not store and/or operate the lcd module  in a high temperature and/or humidity  atmosphere. storage in an electro-condu ctive polymer-packing pouch and under   relatively low temperature  atmosphere is recommended. 13.5 cautions for the module characteristics ? do not apply fixed pattern data signal to the lcd module at product aging.  ? applying fixed pattern for a long time may cause image sticking. 13.6 other cautions ? do not disassemble and/or re-assemble lcd module. ? do not re-adjust variable resistor or switch etc. ? when returning the module for  repair or etc, please pack the module not to be broken.  we recommend using the orig inal shipping packages.

 page spec. title HX104X02-100 preliminary  product specification 26 / 31 product group  rev issue date tft-lcd product 2011.09.07 p0 b2005-c001-c(3/3) spec. number td-0008369  a4(210 x 297)  14.0 edid data add function hex input value 00 header 00 edid 01 ff 02 ff 03 ff 04 ff 05 ff 06 ff 07 00 08 id manufacturer name 09 id 09 e5 0a id product code 00 10.4xga 0b 40 0c 32-bit serial no. 00 0d 00 0e 00 0f 00 10 week of manufacture 00 0  11 year of manufacture 13 2009  12 edid structure ver. 01 1  13 edid revision # 03 3  14 video input definition 80 15 max h image size 15 21 16 max v image size 10 16  17 display gamma 78 2.2  18 feature support ea rgb mode 19 red/green low bits bd 1a blue/white low bits 30 1b red x high bits 91 1c red y high bits 54 1d green x high bits 4f 1e green y high bits 8b 1f blue x high bits 26 add function hex input value 20 blue y high bits 21 21 white x high bits 50 0.313  22 white y high bits 54 0.329  23 established timing 1 21 24 established timing 2 08 25 established timing 3 00 26 standard timing #1 01 not used 27 01 28 standard timing #2 01 not used 29 01 2a standard timing #3 01 not used 2b 01 2c standard timing #4 01 not used 2d 01 2e standard timing #5 01 not used 2f 01 30 standard timing #6 01 not used 31 01 32 standard timing #7 01 not used 33 01 34 standard timing #8 01 not used 35 01 36 detailed timing / monitor descriptor #1 64 . main clock : 65.0mhz . hor. active : 1024 . hor. blanking : 320 . 4 bits of hor. active +  4 bits of hor. blanking . ver. active : 768 . ver. blanking : 38 . 4 bits of ver. active +  4 bits of ver. blanking . hor. sync offset : 24 . h sync pulse width:136 . v sync offset : 1 line . v sync pulse width  : 3 line 37 19 38 00 39 40 3a 41 3b 00 3c 26 3d 30 3e 18 3f 88

 page spec. title HX104X02-100 preliminary  product specification 27 / 31 product group  rev issue date tft-lcd product 2011.09.07 p0 b2005-c001-c(3/3) spec. number td-0008369  a4(210 x 297)  add function hex input value 60 detailed timing / monitor descriptor #3 59 company name  : hydis 61 44 62 49 63 53 64 0a 65 20 66 20 67 20 68 20 69 20 6a 20 6b 20 6c detailed timing / monitor descriptor #4 00 model name  : hx104x01-210 6d 00 6e 00 6f fe 70 00 71 48 72 58 73 31 74 30 75 34 76 58 77 30 78 31 79 2d 7a 32 7b 31 7c 30 7d 0a 7e extension flag 00 7f checksum a7 add function hex input value 40 detailed timing / monitor descriptor #1 36 . horizontal image size  : 210 mm (low 8 bits) . vertical image size  : 158 mm (low 8 bits) . 4 bits of hor. image  size + 4 bits of ver.  image size . hor. border : 0 pixel . vertical border : 0 line 41 00 42 d2 43 9e 44 00 45 00 46 00 47 18 48 detailed timing / monitor descriptor #2 28 49 15 4a 00 4b 40 4c 41 4d 00 4e 26 4f 30 50 18 51 88 52 36 53 00 54 d2 55 9e 56 00 57 00 58 00 59 18 5a detailed timing / monitor descriptor #3 00 5b 00 5c 00 5d fe 5e 00 5f 48

 page spec. title HX104X02-100 preliminary  product specification 28 / 31 product group  rev issue date tft-lcd product 2011.09.07 p0 b2005-c001-c(3/3) spec. number td-0008369  a4(210 x 297)       (l = 50cm)  15.0 appendix figure 1. measurement set up  figure 2.  average luminance measurement  locations & uniformity measurement locations 2 192 384 576 256 1 3 5 4 512 768 x:testpoint lines pixels 6 7 8 9 11 10 13 12 10mm 10mm 10mm 10mm

 page spec. title HX104X02-100 preliminary  product specification 29 / 31 product group  rev issue date tft-lcd product 2011.09.07 p0 b2005-c001-c(3/3) spec. number td-0008369  a4(210 x 297)  figure 3. response time testing figure 4. cross modulation test description  view area ya (896, 384) 256, 192 256, 576 768,576 768,192 yb (896,384) view area cross-talk = yb - ya  100 ya where: y a = initial luminance of measured area (cd/m 2 ) y b = subsequent luminance of measured area (cd/m 2 ) the location measured will be ex actly the same in both patterns. tft off (black) tft on (white) tft off (black) tr 100% 90% 10% 0% td time

 page spec. title HX104X02-100 preliminary  product specification 30 / 31 product group  rev issue date tft-lcd product 2011.09.07 p0 b2005-c001-c(3/3) spec. number td-0008369  a4(210 x 297)  figure 5. tft-lcd module outline dimensions (front view)

 page spec. title HX104X02-100 preliminary  product specification 31 / 31 product group  rev issue date tft-lcd product 2011.09.07 p0 b2005-c001-c(3/3) spec. number td-0008369  a4(210 x 297)  figure 5. tft-lcd module outline dimensions (rear view) HX104X02-100 43
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