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		  to  :                                                 specifications of inverter inverter inverter inverter for fujitsu lcd module       flc + -15          approval                      this product is designed, developed and manufactured as contemplated for general use, including without  limitation, general office use, personal use, household use, and ordinary industrial use, but is not designed,  developed and manufactured as contemplated for use accompanying fatal risks or dangers that, unless extremely  high safety is secured, could lead directly to death, personal injury, severe physical damage or other loss  (hereinafter ?high safety required use?), including without limitation, nuclear reaction control in nuclear facility,  aircraft flight control, air traffic control, mass transport control, medical life support system, missile launch control  in weapon system. if customer?s product possibly falls under the category of high safety required use, please  consult with our sales representatives in charge before such use. in addition, fujitsu shall not be liable against the  customer and/or any third party for any claims or damages arising in connection with the high safety required  use of the product without permission.                        specification no. :  tech bes lcd-00111                                issue date      :  feb. 19, 2002                                       issued by :                                                                                                                                    t. naka                               director                             lcd design dep.                             lcd technology div.                             lcd group    fujitsu  limited  date �   by  �        

 ? [flcv-15]      1  edit  date  appr.  check  desig.  description  cust.                             /  date  document control section  1   d d e  f b a desig.  check  appr.  flcv-15  tech bes lcd-00111  1 2 3 4 a b c c   revision  history          revision date  prepared  checked  approved  summary  01a    feb. 4,  2002  m.miyahara    m.fujita    f. ya m a d a       t.naka    1st edition                                                                            20020204  mi y ahara          takahashi   fu j ita             yamada  02 20020219 miyahara  fujita  yamada  revised p7 

 ? [flcv-15]      2  edit  date  appr.  check  desig.  description  cust.                             /  date  document control section  1   d d e  f b a desig.  check  appr.  flcv-15  tech bes lcd-00111  1 2 3 4 a b c c 1. applications 1. applications 1. applications 1. applications        this specification is applied to the inverter unit suited for tft-lcd unit shown on table  1-1.  table 1-1    applied model number   o   model number  product drawing number  remark  1  FLC43XWC6V-02  na19020-c553  43cm (17.0-inch) xga-wide  2       3           2. product name and model number 2. product name and model number 2. product name and model number 2. product name and model number          2-1  product name   :  inverter  2-2  model name   :  flcv-15  2-3  product drawing number   :  na19002-4238      3.  3.  3.  3. overview overview overview overview        this inverter unit can drive four c old c athode f luorescent l amps (ccfls) of the backlight.  this inverter can control on and off, and the brightness of ccfl by external signals.  the power supply of this inverter unit is +15.8v dc.            the block diagram is shown in the attached figure-1.    4. absolute maximum ratings 4. absolute maximum ratings 4. absolute maximum ratings 4. absolute maximum ratings        table 4-1 shows the absolute maximum ratings.  table 4-1    absolute maximum ratings   item symbol condition min. max. units  remark  supply voltage  vin    0  25  v  *1  operation top ha  90%rh 0  60  ?     temperature   storage tstg ha  95%rh -20  80  ?     operation hop  ta=0~55 ?   20 90 %rh   humidity  storage hstg  ta=-20~80 ?   5 95 %rh   on/off control voltage  vcnt    -0.3  6.0  v    brightness control voltage  vvr    -0.3  6.0  v            *1 this inverter can tolerate only within 10msec for 20 to 25v of supply voltage.           

 ? [flcv-15]      3  edit  date  appr.  check  desig.  description  cust.                             /  date  document control section  1   d d e  f b a desig.  check  appr.  flcv-15  tech bes lcd-00111  1 2 3 4 a b c c 5. recommended operating conditions 5. recommended operating conditions 5. recommended operating conditions 5. recommended operating conditions        table 5-1 shows the recommended operating conditions.    table 5-1    recommended operating conditions     item symbol min. typ. max. units remark    supply voltage  vin  14.2  15.8  17.6  v      operation to  0  50  ?       temperature  storage ts -20  60  ?       operation ho  20  85 rh    humidity  storage hs 5  85 rh  no  condensation    on  vcnt  2.0  ---  5.5  v  ccfl is on.    on and off  control  voltage  off  vcnt    0  ---  0.8  v  ccfl is off.  high level  bklr1/bklr2  2.0  ---  5.5  v  ccfl is on.  low level  bklr1/bklr2  0    0.8  v  ccfl is off.  frequency fc 187 189 191 hz         brightness  control  signal  duty  36  100 %     power supply capacity  (user side)  ic 4.0 --- --- a *1  *1 minimum 4.0 ampere current is required for meltdown of fuse when abnormal circumstance  has happened.    6. mechanical specifications 6. mechanical specifications 6. mechanical specifications 6. mechanical specifications        6-1 overview   table 6-1 shows the mechanical specifications.  table 6-1  mechanical specifications   item specifications unit remark  demention  170  80  11.6(typ)  mm   weight 83.5(typ) g     6-2 structure and dimension   see the attached figure-3.    6-3 fg-sg   short circuited.    6-4 recommended mounting condition         see the attached fugure-4.       

 ? [flcv-15]      4  edit  date  appr.  check  desig.  description  cust.                             /  date  document control section  1   d d e  f b a desig.  check  appr.  flcv-15  tech bes lcd-00111  1 2 3 4 a b c c 7. electrical specifications 7. electrical specifications 7. electrical specifications 7. electrical specifications        table 7-1 shows the electrical specifications.  unless otherwise specified, typical lcd unit (or equivalent impedance : 60k 
 //(10pf) is  connected to individual output pin. the power supply is +15.8v dc.   vcnt=5.5v,  bklr1/bklr2=5.5v. measurement is to be done after 20 minutes from lighting on.      table 7-1  electrical specifications   item  symbol  condition min. typ. max.  units  no  te  max   power supply    vin=17.6v  --- 2000 2300  ma    min  power supply   iin1  vin=14.2v   2400 2700  ma    supply  current  non-lighting  iinf  vcnt=0v  --- 0 ---  ma    lighting frequency  fr    40 50 60  khz  *1  iout1    19.5 21.3 22.8  ma  *2  tube current  iout2    --- 12.3 ---  ma  *3  vt1  vin=15.8v  1400 1500 1600  vt2  vin=17.6v  --- --- 1600  output voltage without  load  vt3  vin=14.2v  1400 ---  ---  vrms  *4  lighting  ic  vcnt=5.5v  --- --- 1.5  ma  if current for  on/off control    non-lighting  ic  vcnt=0v   1.5  --- ---  ma  *5  high  id  bklr1/bklr2=5.5v  --- --- 1.5  ma  if current for  brightness  control  low  id  bklr1/bklr2 =0v   1.5  --- ---  ma  *6  open detection  iop    16.0   ---  marms  *7            *1. same frequency for cn2, cn3 each.            *2. tube current means the current that flows into two ccfls. (or tube equivalent impedance)            *3. average tube current for two ccfls at brightness control frequency=189hz and  duty ratio (d)=36%.  d : (time at high for bklr1/2) ? [(time at high for bklr1/2)+(time at low for bklr1/2)]  100%       *4. transformer output.            *5. supply current for on/off control pin. + means flow into inverter.            *6. supply current for brightness control pin. + means flow into inverter.            *7. open detection for each ccfl, and detection makes all the output of ccfl off.                  it returns to normal state automatically by the power off and on.                       

 ? [flcv-15]      5  edit  date  appr.  check  desig.  description  cust.                             /  date  document control section  1   d d e  f b a desig.  check  appr.  flcv-15  tech bes lcd-00111  1 2 3 4 a b c c 8. interface connector 8. interface connector 8. interface connector 8. interface connector        table 8-1 and 8-2 show pin assignment and function of interface connector.        table 8-1  input signals  [cn1:s9b-ph-sm3-tb (jst/smt)]  pin o   name function  remark  1  vin  power supply (+15.8v)    2  vin  power supply (+15.8v)    3  vin  power supply (+15.8v)    4 gnd ground    5 gnd ground    6 vcnt  on and off  control voltage  ccfl is on on on on for vcnt=high.  ccfl is off off off off for vcnt=low or open.  7  bklr1  brightness control 1    8 sgnd signal ground    9  bklr2  brightness control 2            table 8-2  output signals  [cn2,3: sm04(4.0)b-bhs-1-tb (jst/smt)]  pin o   name function  1  out-h1  power supply for ccfl1/ccfl3 (hot)  2  out-h2  power supply for ccfl2/ccfl4 (hot)  3 n.c.  open  4  out-1  power supply for ccfls (gnd)  user?s connector : bhr-04vs-1 (jst)                                 

 ? [flcv-15]      6  edit  date  appr.  check  desig.  description  cust.                             /  date  document control section  1   d d e  f b a desig.  check  appr.  flcv-15  tech bes lcd-00111  1 2 3 4 a b c c 9. on/off and brightness control 9. on/off and brightness control 9. on/off and brightness control 9. on/off and brightness control        (1)  on/off of ccfl can be controlled by applying control signal to vcnt (pin no.6) of cn1.  (2) brightness of ccfl can be controlled by applying same pwm signal to bklr1 (pin no.7)  and bklr2 (pin no.9) of cn1 simultaneously.  (3) signal interfaces between the inverter and user?s device are shown on fig. 9-1.    fig. 9-1 ? signal interface  cn2 cn3 1 2 3 4 1 2 3 4 cn 1 1 2 3 4 5 6 7 8 9 vin gnd vcnt bklr 1 bklr2 sgnd powersupply ( 1 4.2v to 1 7.6v) on/off   control signal b rightness control signal 1 0k  1 0k   7k   7k  1 0k  1 0k  0. 1 f inverter ccfl# 1 ccfl#2 ccfl#3 ccfl#4     (4) recommended signal level for on/off and brightness control is referred to 5.  (5) brightness of ccfl can be controlled by varying pulse width of pwm signal.                  brightness is maximum at duty d=100%. brightness becomes darker by decreasing  duty d.(see fig.9-2)  note: when duty d becomes below about 20%, ccfl may be turned off by open  detection circuit.        (6) although brightness control frequency is valid from 150 to 300 hz, beat (flicker) or flashing  on display may be generated at some frequency.          non-lighting  t  1/t=189  2hz: brightness control frequency  duty d=t1/t  100%  d=100%~36%  t t t t 1 1 1 1 2.0~5.5v  0~0.8v  lighting 

 ? [flcv-15]      7  edit  date  appr.  check  desig.  description  cust.                             /  date  document control section  1   d d e  f b a desig.  check  appr.  flcv-15  tech bes lcd-00111  1 2 3 4 a b c c fig.9-2 duty-brightness (typical value) 0 20 40 60 80 100 0 102030405060708090100 duty [%] brightness [%]   10. marking 10. marking 10. marking 10. marking        this inverter has the following markings.    (1) model name : flcv-15 (seal on the bottom side of pwb))    (2) product drawing number : na19002-4238 (seal on the bottom side of pwb))    (3) manufacturing number and revision number  :                                            (seal on the bottom side of pwb))     revision number  date manufactured  month manufactured (oct.=x, nov.=y, dec.=z)  last digit of year manufactured    (4) company name :  fujitsu limited (seal on the bottom side of pwb))    (5) warning :    caution high voltage (silkscreen marking on the top side of pwb)            ul number (silkscreen marking on the top side of pwb)                        02 20020219                           revised 10(1)~(4) marking 

 ? [flcv-15]      8  edit  date  appr.  check  desig.  description  cust.                             /  date  document control section  1   d d e  f b a desig.  check  appr.  flcv-15  tech bes lcd-00111  1 2 3 4 a b c c 11 11 11 11. packaging . packaging . packaging . packaging        inverters are accommodated in the inner case which has capacity of maximum 10. then, they  are packed in the outer carton (corrugated carton) and shipped. (see fig. 11)    the size of the outer carton is not specified because it depends on the quantity of the shipping  inverters. in case the number of inverter is less than 10, the inverter may be packed individually  in the antistatic material without using the inner case.      | inner box    -size   :  250  170  90mm   -material :  corrugated carton    fig.11 packaging (inner case)                    12. warranty 12. warranty 12. warranty 12. warranty        the warranty period is one year from the manufactured date. fujitsu shall repair or provide new  product free of charge in case of product failure during this period due to the causes other than  the intentional acts of damage or negligence by user.    13. precautions 13. precautions 13. precautions 13. precautions        this inverter module generates a high voltage, and incorrect operations may cause electric  this inverter module generates a high voltage, and incorrect operations may cause electric  this inverter module generates a high voltage, and incorrect operations may cause electric  this inverter module generates a high voltage, and incorrect operations may cause electric  shock, smoke, or fire.  shock, smoke, or fire.  shock, smoke, or fire.  shock, smoke, or fire.          pleas pleas pleas please adhere to the following precautions to secure high reliability and safety. e adhere to the following precautions to secure high reliability and safety. e adhere to the following precautions to secure high reliability and safety. e adhere to the following precautions to secure high reliability and safety.                13 13 13 13- - - -1  1  1  1 fail safe design fail safe design fail safe design fail safe design        inverter has an inherent chance of failure. customers must protect against accident into injury  or death, fire accident or social loss from such failures by incorporating safety design measures  into your facility and equipment such as redundancy, fire protection, and prevention of  over-current or other abnormal operating conditions . ?         13 13 13 13- - - -2  2  2  2 condition for use condition for use condition for use condition for use        (1) this product is not intended to be used for the equipment which requires extremely high  reliability, such as aerospace equipment, nuclear control system, or medical equipment for  life support.          inner case  2 inverters in 1 section. 

 ? [flcv-15]      9  edit  date  appr.  check  desig.  description  cust.                             /  date  document control section  1   d d e  f b a desig.  check  appr.  flcv-15  tech bes lcd-00111  1 2 3 4 a b c c (2) please keep the inverter out of water drop and dust because it may give any trouble. avoid  using the inverter which shows evidence of accretion of water drop and dust.    (3) do not store this product in an environment of dust or corrosive gas (salt, acid, alkali etc.).  (4) be sure to use this product under recommended operating conditions specified in section5.        do not use this product over absolute maximum ratings specified in section4.    13 13 13 13- - - -3  3  3  3 mounting mounting mounting mounting        (1) when designing equipment, high voltage part of inverter, that is the wiring between  transformer and output connector, must keep the distance of 4mm or more from any other  conductive materials. if there are any conductive materials around the inverter, we  recommend to insert insulator.  (2) do not bundle the high side and the low side of the cable between the output connector and  the lamp not to increase leakage current which does not contribute to light generation.        do not twist the cable.  (3) make sure that foreign particles do not get into the module to prevent malfunction caused by  short-circuit of high voltage part of inverter.          13 13 13 13- - - -4 protective circuit 4 protective circuit 4 protective circuit 4 protective circuit        (1) this product has built-in fuse to prevent from smoking or firing caused by over current.        to make sure this operation, use the power supply with capacity of more than twice of rated  current.    13 13 13 13- - - -5 handling 5 handling 5 handling 5 handling        (1) be careful of electric shock, for there stays a high voltage in the internal circuit. turn off the  power supply before pushing in and pulling out the input or output connectors.  (2) do not touch the exposed part of the transformer on the inverter. it may cause electric shock.  (3) excessive mechanical force to the electric parts and printed circuit board of the inverter may  become the cause of any trouble such as pattern exfoliation. handle this inverter carefully.  (4) please don?t give any shock to the transformer of the inverter or don?t hurt the signal cable.  even rare short-circuit may become the cause of smoke or fire.  (5)  do not stack the inverters.    13 13 13 13- - - -6 indication 6 indication 6 indication 6 indication        (1) there is no indication to warn you about the high voltage. make sure that only authorized  technician should handle the inverter.  if the equipment is designed so that the inverter is possibly touched by outsider, it is  requested to indicate warnings clearly for fear of electric shock or burns.           

 ? [flcv-15]      10  edit  date  appr.  check  desig.  description  cust.                             /  date  document control section  1   d d e  f b a desig.  check  appr.  flcv-15  tech bes lcd-00111  1 2 3 4 a b c c 14. precaution for use 14. precaution for use 14. precaution for use 14. precaution for use        this product is designed, developed and manufactured as contemplated for general use,  including without limitation, general office use, personal use, household use, and ordinary  industrial use, but is not designed, developed and manufactured as contemplated for use  accompanying fatal risks or dangers that, unless extremely high safety is secured, could lead  directly to death, personal injury, severe physical damage or other loss (hereinafter ?high  safety required use?), including without limitation, nuclear reaction control in nuclear facility,  aircraft flight control, air traffic control, mass transport control, medical life support system,  missile launch control in weapon system. if customer?s product possibly falls under the  category of high safety required use, please consult with our sales representatives in charge  before such use. in addition, fujitsu shall not be liable against the customer and/or any third  party for any claims or damages arising in connection with the high safety required use of  the product without permission.    15. miscellaneous 15. miscellaneous 15. miscellaneous 15. miscellaneous        specifications of this product are subject to change. in such cases, both parties shall discuss  together preceding the change.    both parties shall discuss together and make the best effort to reach agreement in case of  rising of any doubt to the contents of the specifications and any subject not referred to in this  specifications.    16. attached figures  16. attached figures  16. attached figures  16. attached figures              attached figure-1 : block diagram             figure-2 : test circuit             figure-3 : structure and dimension              figure-4 : recommended mounting condition      fig-1:block diagram ? cn2 cn3 1 2 3 4 1 2 3 4 cn 1 1 2 3 4 5 6 7 8 9 vin gnd vcnt bklr 1 bklr2 sgnd power supply on/off control signal brightness control signal power control power control oscilla -tor oscilla -tor inverter sw sw fg fg fg fg ccfl# 1 ccfl#2 ccfl#3 ccfl#4 ? ? ? ?

 ? [flcv-15]      11  edit  date  appr.  check  desig.  description  cust.                             /  date  document control section  1   d d e  f b a desig.  check  appr.  flcv-15  tech bes lcd-00111  1 2 3 4 a b c c fig-2 ? test circuit  ? 6 
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