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		    pa ge 1 of 33    prod uct specification  au optronics corporation  b140htn01.3    document version : 0.0                                                                                                                                             (  v ) preliminary specifications                                                                                                                                                (    ) final specifications    module  14.0? fhd 16:9 color tft-lcd    with led backlight design   mo del name  b140htn01.3 (h/w:0a)  no te      (    )   l ed backlight with driving circuit design     cu stomer  date      ch ecked &    approved by  date       no te: this specification is subject to change  without notice.       ap proved by  date  jo nken fan   02 /24/2014   pr epared by  date   lo rna wang   02 /24/2014   nb bu marketing division      au optronics corporation      www.yslcd.com.tw
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   page  3 of 33    prod uct specification  au optronics corporation  b140htn01.3    document version : 0.0                                                                                                                                     reco rd of revision     vers ion and date  page  old description  new description  remark   0.0    2014/02/24  all  first edition for customer                           www.yslcd.com.tw

   page  4 of 33    prod uct specification  au optronics corporation  b140htn01.3    document version : 0.0                                                                                                                                     1. h andling precautions    1)  since front polarizer is easily damaged, pay attention not to scratch it.  2)  be  sure  to  turn  off  power  supply  when  inserting  or  disconnecting  from  input  connector.  3)  wipe off water drop immediately. long contact with water may cause discoloration  or spots.  4)  when the panel surface is soiled, wipe it with absorbent cotton or other soft cloth.  5)  since  the  panel  is  made  of  glass,  it  may  break  or  crack  if  dropped  or  bumped  on  hard surface.  6)  since  cmos  lsi  is  used  in  this  module,  take  care  of  static  electricity  and  insure  human earth when handling.  7)  do not open nor modify the module assembly.    8)  do not press the reflector sheet at the back of the module to any directions.    9)  at the insertion or removal of the signal interface connector, be sure not to rotate  nor tilt the interface connector of the tft module. 11) after  installation  of  the  tft  module  into  an  enclosure  (notebook  pc  bezel,  for  example), do not twist nor bend the tft module even momentary. at designing the  enclosure, it should be taken into consideration that no bending/twisting forces are  applied  to  the  tft  module  from  outside.    otherwise  the  tft  module  may  be  damaged.  12) small amount of materials having no flammability grade is used in the lcd module. the  lcd module should be supplied by power complied with requirements of limited power  source (iec60950 or ul1950), or be applied exemption.  13) disconnecting power supply before handling lcd modules, it can prevent electric shock,  do not touch the electrode parts, cables, connectors and led circuit part of tft  module that a led light bar build in as a light source of back light unit. it can prevent  electrostatic breakdown.         www.yslcd.com.tw

   page  5 of 33    prod uct specification  au optronics corporation  b140htn01.3    document version : 0.0                                                                                                                                   2. gen eral description  b140htn01.2 is a color active matrix liquid crystal display composed of a tft lcd panel,  a driver circuit, and led backlight system. the screen format is intended to support the 16:9  fhd, 1920(h) x1080(v) screen and 262k colors (rgb 6-bits data driver) with led backlight  driving circuit. all input signals are edp(embedded displayport) interface compatible.  b140htn01.2 is designed for a display unit of notebook style personal computer and  industrial machine.  2.1 general specification   the following items are characteristics summary on the table at 25    con dition:  items  unit  specifications  scree n diagonal  [mm]  354.69  activ e area  [mm]  309.14x173.89  pixe ls h x v    1920x3(rgb) x 1080  pixe l pitch  [mm]  0.161x0.161  pixe l format    r.g.b. island  displ ay mode    normally white  whit e luminance (i led =22ma)  (note: iled is led current)  [cd/m 2 ] 300 typ. (5 points average)  255 min. (5 points average)   lumi nance uniformity    1.25 max. (5 points)  cont rast ratio      500 typ  respo nse time  [ms]  8 typ / 16 max  nomi nal input voltage vdd  [volt]  +3.3 typ.  powe r consumption  [watt]  4.6 max. (include logic and blu power)    weig ht  [grams]  295 g max.     min .  typ.  max.  leng th  319.9  320.4  320.9  widt h  204.6  205.1  205.6  physi cal size include bracket       [mm]  t hickn ess  -  -  3.0 (panel side)    3.0  (pcba side)  elect rical interface    2 lane edp 1.2  glass  thickness  [mm]  0.4  surf ace treatment    glare, hardness 3h  supp ort color    262k colors ( rgb 6-bit )   www.yslcd.com.tw

   page  6 of 33    prod uct specification  au optronics corporation  b140htn01.3    document version : 0.0                                                                                                                                   temp erature range  operating  storage (non-operating)    [ o c]  [ o c]    0 to +50  -20 to +60  rohs  compliance    rohs compliance                                                        2.2 op tical characteristics    the optical characteristics are measured under stable conditions at 25   (ro om temperature) :  item  symbol   cond itions  min.  typ.  max. unit note  whit e luminance  i led =20ma    5 points average    255  300  -  cd/m 2   1, 4 , 5.    ?  r    ?  l   h orizontal      (right)   cr =  10      (left)  40  40  45  45  -  -  degree   view ing angle   ?  h    ?  l   vertical          (upper) cr = 10    (lower)  10  30  15  35  -  -    4, 9  lumi nance  uniformity   ?  5p   5 points  -  -  1.25     1, 3 , 4   lumi nance  uniformity   ?  13p   13 points  -  -  1.60     2, 3 , 4   cont rast ratio  cr    400  500  -    4, 6  cros s talk  %        4    4, 7  resp onse time  t rt   rising + falling  -  8  16  msec   4, 8  rx  0. 590  0.620   0.65 0   red   r y  0.320  0.350   0.38 0   gx  0. 290  0.320   0.35 0   gree n   gy  0. 570  0.600   0.63 0   bx  0. 120  0.150   0.18 0   blue b y  0.080  0.110   0.14 0   wx  0. 283  0.313   0.34 3   colo r /  chromaticity  coodinates   whit e wy  0.299  0.329   0.35 9   ntsc   %  cie 1931   -  60  -    4   www.yslcd.com.tw

   page  7 of 33    prod uct specification  au optronics corporation  b140htn01.3    document version : 0.0                                                                                                                                   note  1 : 5 points position (ref: active area)  1 2 3 4 5 h /4 h /4 h /4 h /4 h w w /4 w /4 w /4 w /4 note  2 : 13 points position (ref: active area)                w /4 w w /4 h h /4 h /4 h /4 h /4 7 9 1 0 w /4 1 8 w /4 1 0 1 0 1 0 1 0 2 3 1 3 1 2 4 5 6 1 1           n ote 3 : the luminance uniformity of 5 or13 points is defined by dividing the maximum luminance values by the  minimum test point luminance        note 4 : measurement method  the lcd module should be stabilized at given temperature for 30 minutes to avoid abrupt temperature change  during measuring. in order to stabilize the luminance, the measurement should be executed after lighting   w13      =           maximum brightness of thirteen points              minimum brightness of thirteen points              maximum brightness of five   p oin ts       w5      =           minimum brightness of five points       www.yslcd.com.tw

   page  8 of 33    prod uct specification  au optronics corporation  b140htn01.3    document version : 0.0                                                                                                                                   back light for 30 minutes in a stable, windless and dark room, and it should be measured in the center of screen.                             note  5    def inition of average luminance of white (y l ):    measure the luminance of gray level 63 at 5 points  y l = [l  (1)+ l (2)+ l (3)+ l (4)+ l (5)] / 5  l (x) is corresponding to the luminance of the point x at figure in note (1).      note 6    def inition of contrast ratio:  contrast ratio is calculated with the following formula.              note 7    def inition of cross talk (ct)  ct = | y b  ? y a  | / y a   100 (%)    where  y a  = luminance of measured location without gray level 0 pattern (cd/m 2 )  y b  = luminance of measured location with gray level 0 pattern (cd/m 2)     cent er of the screen tft - lcd  module   50 c m phot o detector    lcd  panel   fiel d=2    c ont rast ratio (cr)=   b rig htness on the ?white? state   b rig htness on the ?black? state    www.yslcd.com.tw

   page  9 of 33    prod uct specification  au optronics corporation  b140htn01.3    document version : 0.0                                                                                                                                               note  8 : definition of response time:    the output signals of bm-7 or equivalent 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 ) "bla ck" tr tf "whi te" "white" 0% 10% 90% 100%  www.yslcd.com.tw

   page  10 of 33    prod uct specification  au optronics corporation  b140htn01.3    document version : 0.0                                                                                                                                     note  9 . definition of viewing angle     viewing angle is the measurement of contrast ratio  R 10,  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.                   www.yslcd.com.tw

   page  11 of 33    prod uct specification  au optronics corporation  b140htn01.3    document version : 0.0                                                                                                                                     3. f unctional block diagram  the following diagram shows the functional block of the 14.0 inches   wide color tft/lcd 30 pin       www.yslcd.com.tw

   page  12 of 33    prod uct specification  au optronics corporation  b140htn01.3    document version : 0.0                                                                                                                                   4. a bsolute maximum ratings    an absolute maximum rating of the module is as following:  4.1 absolute ratings of tft lcd module  item  symbol  min  max  unit  conditions  logi c/lcd drive voltage   vin  - 0.3  +4.0  [volt]  note 1,2     4.2 a bsolute ratings of environment  item  symbol  min  max  unit  conditions  oper ating temperature  top  0  +50  [ o c]  note 4  oper ation humidity  hop  5  95    [%rh]  note 4  stor age temperature    tst  - 20  +60  [ o c]  note 4  stor age humidity  hst  5  95  [%rh]  note 4  note  1: at ta (25   )  no te 2: permanent damage to the device may occur if exceed maximum values  note 3: led specification refer to section 5.2  note 4: for quality performance, please refer to auo iis (incoming inspection standard).  twb= 39c   oper ating range                           storage range             www.yslcd.com.tw

   page  13 of 33    prod uct specification  au optronics corporation  b140htn01.3    document version : 0.0                                                                                                                                   5. el ectrical characteristics  5.1 tft lcd module  5.1.1 power specification  input power specifications are as follows;  the power specification are measured under 25   and  frame frenquency under 60hz  symble  parameter  min   typ  max  units  note  vdd  logic/lcd drive  v olt age   3.0  3.3  3.6  [volt]    pdd  vdd power  -   -  1.0  [watt]  note 1  idd  idd current  -  -  303  [ma]  note 1  i rush   inrush current  -  -  2000   [ma]   note 2  vddr p  allowable    logic/lcd drive  ripple voltage  -  -  100  [mv]  p-p    note  1 : maximum measurement condition  blac k pattern at 3.3v driving voltage. (p max =v 3.3  x i black )                typical measurement condition : mosaic pattern  note 2  meas ure condition    90%  10%   vin   rising time  0v  3.3v  0.5 m s   www.yslcd.com.tw

   page  14 of 33    prod uct specification  au optronics corporation  b140htn01.3    document version : 0.0                                                                                                                                     5.1. 2 signal electrical characteristics  input signals shall be low or high-impedance state when vdd is off.    signal electrical characteristics are as follows;  display port main link signal:     disp lay port main link          min  typ   max  unit  vcm  r x input dc common mode voltage      0    2  v  vdif f p-p peak-to-peak voltage at a receiving device    120        mv   fall ow as vesa display port standard v1.1a                 www.yslcd.com.tw

   page  15 of 33    prod uct specification  au optronics corporation  b140htn01.3    document version : 0.0                                                                                                                                     disp lay port aux_ch signal:      disp lay port aux_ch          min  typ   max   unit   vcm  aux dc common mode voltage    0      2  v  vdif f p-p   aux peak-to-peak voltage at a receiving device    0.32     1.3 6   v    fall ow as vesa display port standard v1.1a.        display port v hpd  signal:    display port v hpd           min  typ  max  unit  v hpd   h pd voltage  --  --     3.6  v    fall ow as vesa display port standard v1.1a.       www.yslcd.com.tw

     pag e   16  of  33   au o ptronics corporation  prod uct specification  b14 0 htn01.3    document version : 0.0                                                                                                                                                                     5.2  backlight unit    5.2.1 led characteristics    parameter  symbol  min  typ  max  units  condition  back light power    consumption  pled  -  -  3.6  [watt]   (ta= 25  ), n ote 1  vin =12v led l ife-time  n/a  15,000  -  -  hour  (ta=25  ), n ote 2  i f =20 ma  note  1: 21 3 1ldp21 32dp2ppn2 n 222dpa1 2notlpo3lodn222dpa1 2notlpo3lodn22oon:2 note 2: 2u2n2 oloa2on21t2l2tloa1l2loa2ld22p11lodn2d2onolo1 2 3aond3t2   5.2.2 backlight input signal characteristics    parameter  symbol  min  typ  max     units  remark  led p ower supply  vled  7.0  12.0  21.0  [volt]  led e nable input    high level  2.5  -  5.5  [volt]  led e nable input    low level  vled_en  -  -  0.5  [volt]  pwm lo gic input    high level    2.5  -   5.5  [volt]  pwm lo gic input    low level    vpwm_ en  -  -  0.5  [volt]  pwm inp ut frequency  fpwm  200  1k  2k  hz  pwm du ty ratio  duty  5  *not e 2   --  1 00  %                  define as    connector  interface  (ta=25  )  note  1 : 2daan2t:tla2e3  23edn2ptotldp2nd2op2l1n2ida2 note 2 : 22l2p23l:2p1lodaon2ot2tl2ln22ld2           www.yslcd.com.tw

     pag e   17  of  33   b140htn01.3    document version : 0.0                                                                                                                                                                     au optronics corporation  prod uct specification      6. signal interface characteristic  6.1 pixel format image  following figure shows the relationship of the input signals and lcd pixel format.         www.yslcd.com.tw

     pa g e  18  of  33   b140htn01.3    document version : 0.0                                                                                                                                                                     au optronics corporation  prod uct specification    6.2 integration interface requirement    6.2.1 connector description  physical interface is described as for the connector on module.  these connectors are capable of accommodating the following signals and will be following  components.    connector name / designation  for signal connector  man ufacturer  ipex or compatible  typ e / part number  i-pex jp co.,ltd;20455-040e-12  mat ing housing/part number  ipex or compatible                                                         www.yslcd.com.tw

     pa g e  19  of  33   b140htn01.3    document version : 0.0                                                                                                                                                                     au optronics corporation  prod uct specification  6.2.2 pin assignment (2 lane)    edp lane 2ot212opnlo1 2ton1 2lnd d:2dp2n2onlp121n2o2te21l12lp1ntp2o2 2 pin  no   sym bol   fu nction  1  n c  no connect (reserved for dcr)  2  h _gnd  high speed ground  3  l ane1_n  comp signal link lane 1  4  l ane1_p  true signal link lane 1  5  h _gnd  high speed ground  6  l ane0_n  comp signal link lane 0  7  l ane0_p  true signal link lane 0  8  h _gnd  high speed ground  9  a ux_ch_p  true signal auxiliary ch.  10  aux_ch_n  comp signal auxiliary ch.  11  h_gnd  high speed ground  12  lcd_vcc  lcd logic and driver power  13  lcd_vcc  lcd logic and driver power  14  lcd _self_test or nc  lcd  panel self test enable (optional)  15  lcd_gnd  lcd logic and driver ground  16  lcd_gnd  lcd logic and driver ground  17  hpd  hpd signal pin  18  bl_gnd  backlight ground  19  bl_gnd  backlight ground  20  bl_gnd  backlight ground  21  bl_gnd  backlight ground  22  bl_enable  backlight on / off  23  bl_pwm_dim  system pwm signal input  24  nc  no connect (reverse for auo test only)  25  nc  no connect (reverse for auo test only)  26   bl_pwr  backlight power (6v~21v)  27   bl_pwr  backlight power (6v~21v)   www.yslcd.com.tw

     pa g e  20  of  33   b140htn01.3    document version : 0.0                                                                                                                                                                     au optronics corporation  prod uct specification  28  bl_pwr  backlight power (6v~21v)  29  bl_pwr  backlight power (6v~21v)  30  nc  no connect (reserved for cm)  31  nc  no connect (reserved for tp)  32  nc  no connect (reserved for tp)  33  gnd   ground?shield  34  vtsp  no connect (reserved for tp)  35  vtsp  no connect (reserved for tp)  36  nc/tp_en  no connect (reserved for tp)  37  tp_clk  no connect (reserved for tp)  38  tp_data  no connect (reserved for tp)  39  int  no connect (reserved for tp)  40  rst  no connect (reserved for tp)                                         www.yslcd.com.tw

     pa g e  21  of  33   b140htn01.3    document version : 0.0                                                                                                                                                                     au optronics corporation  prod uct specification                          not e1: 2l1pl2pda2pol2to2         note2: 2ne3l2ton1 t2t1  22 d2dp2ooae1n2tl1l2n2nn2ot2d2 2 2 2 2 2 2 nlpn1 2op3ol2d  edp inputs 21p21t2d  don         pin  30  connector   pin  1  3.  lane1-  4. lane1+  6.  lane0-  7.lane0+   www.yslcd.com.tw

     pa g e  22  of  33   b140htn01.3    document version : 0.0                                                                                                                                                                     au optronics corporation  prod uct specification  6.3 interface timing    6.3.1 timing characteristics  basically, interface timings should match the 1920x1080 /60hz    manufacturing guide line timing.        parameter  symbol   min .  typ.  max.  unit  fra me rate  -  -  60  -  hz  clo ck frequency  1/ t clock   69.4  70.5  75  mhz  per iod  t v   1112  1120  1152  act ive  t vd   1080  ver tical    section  blanking  t vb   32  38  72  t line per iod  t h   1040  1050  1084  act ive  t hd   960  hor izontal    sec tion  blanking  t hb   80  90  124  t clock   not e 1 :  u21d2ot21t2deloao2tllon2 note 2 :  u2a1soa3a2 di2p3n:2222p                                                                            www.yslcd.com.tw

     pa g e  23  of  33   b140htn01.3    document version : 0.0                                                                                                                                                                     au optronics corporation  prod uct specification  6.4 power on/off sequence    display port panel power sequence:        dis play port aux_ch transaction only:         www.yslcd.com.tw

     pa g e  24  of  33   b140htn01.3    document version : 0.0                                                                                                                                                                     au optronics corporation  prod uct specification  display port panel power sequence timing parameter:      not e1:  the sink must include the ability to generate black video autonomously. the sink must automatically enable black video  under the following conditions:    -upon lcdvdd power on (with in t2 max)-when the "novideostream_flag" (vb-id bit 3) is received from the source (at the end  of t9).    -when no main link data, or invalid video data, is received from the source. black video must be displayed within 64ms (typ)  from the start of either condition. video data can be deemed invalid based on msa and timing information, for example.    note 2:  the sink may implement the ability to disable the black video function, as described in note 1, above, for system  development and debugging purpose.    note 3:  the sink must support aux_ch polling by the source immediately following lcdvdd power on without causing damage  to the sink device (the source can re-try if the sink is not ready). the sink must be able to respond to an aux_ch transaction with  the time specified within t3 max.               www.yslcd.com.tw

     pa g e  25  of  33   b140htn01.3    document version : 0.0                                                                                                                                                                     au optronics corporation  prod uct specification  display port panel b/l power sequence timing parameter:                                           www.yslcd.com.tw

     pa g e  26  of  33   b140htn01.3    document version : 0.0                                                                                                                                                                     au optronics corporation  prod uct specification  7. panel reliability test    7.1 vibration test  test spec:     test method:  non-operation     acceleration:  1.5 g       frequency:  10 - 500hz random     sweep:  30 minutes each axis (x, y, z)    7.2 shock test  test spec:     test method:  non-operation     acceleration:  220 g , half sine wave     active time:  2 ms     pulse:  x,y,z .one time for each side    7.3 reliability test    items  required condition  note  tem perature    humidity bias  ta= 40    , 90%rh, 300h    hig h temperature  operation  ta= 50    , dry, 300h    low  temperature  operation  ta= 0    , 300h    hig h temperature  storage  ta= 60    , 35%rh, 300h    low  temperature  storage  ta= -20    , 50%rh, 250h    the rmal shock    test  ta=-20    to 60    , duration at 30 min, 100 cycles    esd   contact : 8 kv    air : 15 kv  note 1              note1:  according to en 61000-4-2 , esd class b: some performance degradation allowed. self-recoverable.                        no data lost, no hardware failures.          remark:  mtbf (excluding the led): 30,000 hours with a confidence level 90%   www.yslcd.com.tw

   p a g e  27  of  33   b14 0htn01.3    document version : 0.0                                                                                                                                                                     product specification  a u  o ptronics corporation  8 .   mechanical characteristics    8.1 lcm outline dimension    ? ?? ? |  don 't touch! ? ?? ? |  don 't touch!    www.yslcd.com.tw

   pa g e  28  of  33   b14 0htn01.3    document version : 0.0                                                                                                                                                                     product specification  a u  o ptronics corporation      not e: prevention ic damage, ic positions not allowed any overlap over these areas.     www.yslcd.com.tw

   pag e  29  of  33   b140htn01.3    document version : 0.0                                                                                                                                                                     product specification  au  optronics corporation  . sh ipping and package     9.1 shipping label format                                                                                       www.yslcd.com.tw

   pag e  30  of  33   b140htn01.3    document version : 0.0                                                                                                                                                                     product specification  au  optronics corporation  9.2 carton package                                                              9.3 shipping package of palletizing sequence         www.yslcd.com.tw

   pag e  31  of  33   b140htn01.3    document version : 0.0                                                                                                                                                                     product specification  au  optronics corporation  10. appendix: edid description  add ress   fun ction  valu e   valu e  valu e   not e  hex           hex  bin   dec           00  h eader  00  00000000  0      01      ff  11111111  255      02      ff  11111111  255      03      ff  11111111  255      04      ff  11111111  255      05      ff  11111111  255  06      ff  11111111  255  07      00  00000000  0  08  ei sa manuf. code lsb  06  00000110  6  09  c ompressed ascii  af  10101111 175  0a  pr oduct code  3d  00111101 61  0b  h ex, lsb first  10  00010000 16  0c  3 2-bit ser #  00  00000000 0  0d      00  00000000 0      0e      00  00000000 0      0f      00  00000000  0      10  w eek of manufacture  00  00000000  0      11  y ear of manufacture  17  00010111  23      12  ed id structure ver.  01  00000001  1      13  ed id revision #  04  00000100  4      14  v ideo input def.    (digital i/p, non-tmds, crgb) 95  10010101  149      15  m ax h image size      (rounded to cm) 1f  00011111  31      16  m ax v image size    (rounded to cm) 11  00010001  17      17  d isplay gamma      (=(gamma*100)-100)   78  01111000  120      18  f eature support    (no dpms, active off, rgb, tmg blk#1)   02  00000010  2      19  r ed/green low bits  (lower 2:2:2:2 bits)   9f  10011111  159      1a  b lue/white low bits  (lower 2:2:2:2 bits)   e5  11100101  229      1b  r ed x    (upper 8 bits)   96  10010110  150      1c  r ed y/ higher 8 bits  58  01011000  88      1d  g reen x  53  01010011  83      1e  gr een y  8a  10001010  138      1f  bl ue x  26  00100110  38      20  bl ue y  24  00100100  36      21  w hite x  50  01010000  80      22  w hite y  54  01010100  84      23  es tablished timing 1  00  00000000  0      24  es tablished timing 2  00  00000000  0      25  es tablished timing 3  00  00000000  0      26  st andard timing #1  01  00000001  1      27       01   00000001  1      28   st andard timing #2  01  00000001  1      29       01   00000001  1      2a   st andard timing #3  01  00000001  1      2b       01   00000001  1       www.yslcd.com.tw

   pag e  32  of  33   b140htn01.3    document version : 0.0                                                                                                                                                                     product specification  au  optronics corporation  2c  standard timing #4  01  00000001  1      2d      01  00000001  1      2e  sta ndard timing #5  01  00000001  1      2f      01  00000001  1      30  st andard timing #6  01  00000001  1      31      01  00000001  1      32  st andard timing #7  01  00000001  1      33      01  00000001  1      34  st andard timing #8  01  00000001  1  35      01  00000001  1  36  p ixel clock/10000    lsb    14  00010100  20  37  p ixel clock/10000    usb    37  00110111  55  38  h orz active    lower 8bits   80  10000000 128  39  h orz blanking    lower 8bits   b4  10110100 180  3a  h orzact:horzblnk        upper 4:4 bits   70  01110000 112  3b  v ertical active    lower 8bits   38  00111000 56      3c  v ertical blanking      lower 8bits   26  00100110 38      3d  v ert act : vertical blanking        (upper 4:4 bit)   40  01000000 64      3e  ho rzsync. offset    30  00110000  48      3f  h orzsync.width  64  01100100  100      40  v ertsync.offset : vertsync.width  31  00110001  49      41  h orz| sync offset/width  upper 2bits 00  00000000  0      42  h orizontal image size    lower 8bits 35  00110101  53      43  ve rtical image size    lower 8bits ad  10101101  173      44  h orizontal & vertical image size    (upper 4:4 bits) 10  00010000  16      45  h orizontal border    (zero for internal lcd) 00  00000000  0      46  v ertical border    (zero for internal lcd) 00  00000000  0      47  s ignal  (non-intr, norm, no stero, sep sync, neg pol) 18  00011000  24      48  p ixel clock/10,000 (lsb)    b8  10111000  184  49  pix el clock/10,000 (msb)        24  00100100  36  40hz frame rate  4a  h orizontal addressable pixels, lower 8 bits  80  10000000  128      4b  hor izontal blanking pixels, lower 8 bits  b4  10110100  180      4c  h  pixels, upper nibble : h blanking, upper nibble  70  01110000  112      4d  ver tical addressable lines, lower 8 bits  38  00111000  56      4e  ve rtical blanking lines, lower 8 bits  26  00100110  38      4f  v l ines, upper nibble : v blanking, upper nibble  40  01000000  64      50  h orizontal front porch, lower 8 bits  30  00110000  48      51  hor izontal sync pulse, lower 8 bits  64  01100100  100      52  v  front porch, lower nibble : v sync pulse, lower  nibble  31  00110001  49      53  vfp , 2 bits: vsp 2 bits: hfp 2 bits: hfp 2 bits  00  00000000  0      54  h orizontal image size in mm, lower 8 bits  35  00110101  53      55  ver tical image size in mm, lower 8 bits  ad  10101101  173      56   h  image size, upper nibble : v image size, upper  nibble  10  00010000  16      57   ho r izontal border  00  00000000  0      58   v ertical border  00  00000000  0      59   bi t  encode sync information  18  00011000  24       www.yslcd.com.tw

   pag e  33  of  33   b140htn01.3    document version : 0.0                                                                                                                                                                     product specification  au  optronics corporation  5a  dc  0 0  00000000  0  5b  hto tal  00  00000000  0  5c  ha  0 0  00000000  0  5d  hbl   00  00000000  0  5e  hfp   00  00000000  0  5f  hfp e  00  00000000  0  60  hbp   00  00000000  0  61  hb  0 0  00000000  0  62  hso   00  00000000  0  63  hs  0 0  00000000  0  64  vto tal  00  00000000  0  65  va  0 0  00000000  0  66  vbl   00  00000000 0  67  vfp   00  00000000 0  68  vbp   00  00000000 0  69  vb  0 0  00000000 0  6a  vso   00  00000000 0  6b  vs  0 0  00000000 0  nvdps    reserved 00  6c  det ail timing description #4  00  00000000  0  6d  fla g  00  00000000  0  6e  res erved  00  00000000  0  6f  for  brightness table and power consumption  02  00000010  2  70  fla g  00  00000000  0  header  71  pwm  % [7:0] @ step 0  0c  00001100  12  72  pwm  % [7:0] @ step 5  21  00100001  33  73  pwm  % [7:0] @ step 10  ff  11111111  255  74  nit s [7:0] @ step 0  16  00010110  22  75  nit s [7:0] @ step 5  3c  00111100  60  76  nit s [7:0] @ step 10  d0  11010000  208  brightness table  77  pan el electronics power @ 32x32 chess pattern =    11  00010001  17  78  bac klight power @ 60 nits =  0b  00001011  11  79  bac klight power @ step 10 =  24  00100100  36  7a  nit s @ 100% pwm duty =    d0  11010000  208  power consumption  7b  fla g  20  00100000  32      7c  fla g  20  00100000  32      7d  fla g  20  00100000  32      7e  ext ension flag  00  00000000  0      7f  c hecksum  53  01010011  83           www.yslcd.com.tw
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