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		                                                                                                                                                                                          rohs compliant   value added  compactflash series   5   specification for industrial compactflash card     september 27 th , 2011       version 1.0                                      apacer technology inc.  4 th  fl., 75 hsin tai wu rd., sec.1, hsichih, taipei hsien 221, taiwan  tel: +886-2-2698-2888        fax: +886-2-2698-2889  www.apacer.com                                                                                    

 compact flash 5 series  ap-cfxxxxk7xs-xxxxxx                                                                                                                                                  features:      z   compactflash association specification  revision 4.1 standard interface  ?  512 bytes per sector  ?  ata command set compatible  ?  ata transfer mode supports:  pio mode 6  multiword dma mode 4  ultra dma mode 6  pcmcia udma mode 6  z   capacities  ?  standard:    128, 256, 512 mb              1, 2, 4 gb    ?  high speed:      256, 512 mb   1, 2, 4, 8, 16 gb   z   standard read/write performance   ?   sustained read: up to 29 mb/sec   ?   sustained write: up to 20 mb/sec   z   high-speed read/write performance  ?   sustained read: up to 50 mb/sec   ?  sustained write: up to 30 mb/sec  z   intelligent ata/ide module  ?  embedded flash file system (ffs)  ?   wear-leveling algorithms to substantially  increase longevity of flash media    ?  built-in bch ecc capable of correcting  up to 24 bits in 1,024 byte data  ?  supports s.m.a.r.t commands  z   nand flash type: slc   z   power management unit  ?  immediate disabling of unused circuitry  without host intervention  ?  zero wake-up latency   z   power smart design  ?  automatic sleep and wake-up mechanism  to save power  ?  built-in 1.8v power-on-reset   ?  built-in 2.6v voltage detector for power  fail protection  ?  supports on-chip and external voltage  regulator  z   temperature ranges  ?  0c to 70c for operation (standard)  ?  -40c to 85c for operation (et*)  ?  -40c to 100c for storage  z   operating voltage for read and write   ?  3.3 v   ?  5.0 v   z   power consumption (typical)**  ?  active mode: 180 ma    ?  sleep mode: 6 ma   z   connector type   ?  50 pins female  z   write protect by hardware switch    ?  write protect activated/deactivated by a  mechanical switch  z   physical dimensions  ?  36.4mm x 42.8mm x 3.3mm  z   rohs compliant   * extended temperature  **power consumption may vary depending on ca pacities and the flash configuration.  1  ? 2011 apacer technology inc.                                                                                                      rev. 1.0     
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 compact flash 5 series  ap-cfxxxxk7xs-xxxxxx                                                                                                                                                  1. general description  apacer?s value-added industrial compactflash card  offers high performance, high reliability and power- efficient storage. regarding standard compliance, this compactflash card complies with compactflash  specification revision 4.1, supporti ng transfer modes up to programmed  input output (pio) mode 6, multi- word direct memory access (dma) mode 4, ultr a dma mode 6, and pcmcia ultra dma mode 6.     for power efficiency, this industrial compactflash card supports some power smart design mechanisms  such as power-on-reset, voltage regulator for outpu t voltage adjustments and power failure protection,  as well as the automatic sleep and wake-up feature. in  terms of security, it comes with a hardware write  protect switch.    apacer?s value-added cfc provides complete pcmcia  - ata functionality and compatibility. apacer ?s  compactflash technology is designed for applications  in point of sale (pos) terminals, telecom, ip-stb,  medical instruments, surveillance systems, industrial pcs and handheld applications such as the new  generation of digital single lens reflex (dslr) cameras.  1.1 performance-optimized controller  the compactflash card controller translates standard cf signals into flash media data and control  signals.  1.1.1 power management unit (pmu)  the power management unit (pmu) controls the power consumption of the compactflash card controller.  it reduces the power consumption of the compactflash card controller by putting circuitry not in  operation into sleep mode. the pmu has zero wake-up latency.  1.1.2 sram buffer  the compactflash card controller performs as an  sram buffer to optimize the host?s data transfer to  and from the flash media.  1.1.3 embedded flash file system  the embedded flash file system (ffs) is an integral  part of the compactflash controller. it contains the  mcu firmware to perform the following tasks:  1.  translate host side signals into flash media writes and reads  2.  provide dynamic data flash media wear leveli ng to spread the flash writes across all unused  memory address space to increase  the longevity of flash media  3.  keep track of data file structures  1.1.4 error correction code (ecc)  the compactflash card is programmed with bch error detection code (edc) and error correction code  (ecc) algorithms capable of correcting up to 24 random bits in 1,024 bytes data.  high performance is achieved through hardware-based error detection and correction.      3  ? 2011 apacer technology inc.                                                                                                      rev. 1.0     

 compact flash 5 series  ap-cfxxxxk7xs-xxxxxx                                                                                                                                                2. functional block  the compactflash card (cfc) includes a controller and flash media, as well as the compactflash  standard interface. figure 2-1 show s the functional block diagram.    figure 2-1:  functional block diagram                                     4  ? 2011 apacer technology inc.                                                                                                      rev. 1.0     

 compact flash 5 series  ap-cfxxxxk7xs-xxxxxx                                                                                                                                                3. pin assignments  table 3-1 lists the pin assignments with respective si gnal names for the 50-pin configuration. a ?#? suffix  indicates the active low signal. the pin type can be input, output or input/output.  table 3-1:   pin assignments (1 of 2)  memory card mode  i/o card mode  true ide mode  pin no.  signal name  pin i/o type signal name  pin i/o type  signal name  pin i/o type 1  gnd  -  gnd  -  gnd  -  2  d3  i/o  d3  i/o  d3  i/o  3  d4  i/o  d4  i/o  d4  i/o  4  d5  i/o  d5  i/o  d5  i/o  5  d6  i/o  d6  i/o  d6  i/o  6  d7  i/o  d7  i/o  d7  i/o  7  #ce1  i  #ce1  i  #cs0  i  8  a10  i  a10  i  a10 1 i  9  #oe  i  #oe  i  #ata  sel  i  10  a9  i  a9  i  a9 1 i  11  a8  i  a8  i  a8 1 i  12  a7  i  a7  i  a7 1 i  13  vcc  -  vcc  -  vcc  -  14  a6  i  a6  i  a6 1 i  15  a5  i  a5  i  a5 1 i  16  a4  i  a4  i  a4 1 i  17  a3  i  a3  i  a3 1 i  18  a2  i  a2  i  a2  i  19  a1  i  a1  i  a1  i  20  a0  i  a0  i  a0  i  21  d0  i/o  d0  i/o  d0  i/o  22  d1  i/o  d1  i/o  d1  i/o  23  d2  i/o  d2  i/o  d2  i/o  24  wp  o  #iois16  o  #iocs16  o  25  #cd2  o  #cd2  o  #cd2  o  26  #cd1  o  #cd1  o  #cd1  o  27  d11  i/o  d11  i/o  d11  i/o  28  d12  i/o  d12  i/o  d12  i/o  29  d13  i/o  d13  i/o  d13  i/o  30  d14  i/o  d14  i/o  d14  i/o  31  d15  i/o  d15  i/o  d15  i/o  32  #ce2  i  #ce2  i  #cs1  i  33  #vs1  o  #vs1  o  #vs1  o  34  #iord  i  #iord  i  #iord  i  35  #iowr  i  #iowr  i  #iowr  i  36  #we  i  #we  i  #we  i  37  rdy/-bsy  o  #ireq  o  intrq  o  38  vcc  -  vcc  -  vcc  -  39  #csel  i  #csel  i  #csel  i  40  #vs2  o  #vs2  o  #vs2  o  41  reset  i  reset  i  #reset  i      5  ? 2011 apacer technology inc.                                                                                                      rev. 1.0     

 compact flash 5 series  ap-cfxxxxk7xs-xxxxxx                                                                                                                                                table 3-1:   pin assignments (2 of 2)  memory card mode  i/o card mode  true ide mode  pin no.  signal name  pin i/o type signal name  pin i/o type  signal name  pin i/o type 42  #wait  o  #wait  o  iordy  o  43  #inpack  o  #inpack  o  dmarq 2 o  44  #reg  i  #reg  i  dmack 2 i  45  bvd2  o  #spkr  o  #dasp  i/o  46  bvd1  o  #stschg  o  #pdiag  i/o  47  d8  i/o  d8  i/o  d8  i/o  48  d9  i/o  d9  i/o  d9  i/o  49  d10  i/o  d10  i/o  d10  i/o  50  gnd  -  gnd  -  gnd  -  1.  the signal should be grounded by the host.  2.  connection required when udma is in use.                                                                              6  ? 2011 apacer technology inc.                                                                                                      rev. 1.0     

 compact flash 5 series  ap-cfxxxxk7xs-xxxxxx                                                                                                                                                4. capacity specification  capacity specification of the compact flash card series  (cfc) is available as shown in table 4-1. it lists  the specific capacity and the defaul t numbers of heads, sectors and cylinders for each product line.  table 4-1:  capacity specifications  capacity  total bytes 1 cylinders  heads  sectors  max lba  128 mb  128,450,560  980  8  32  250,880  256 mb  256,901,120  980  16  32  501,760  512 mb  512,483,328  993  16  63  1,000,944  1gb  1,024,966,656  1,986  16  63  2,001,888  2gb  2,048,901,120  3,970  16  63  4,001,760  4gb  4,110,188,544  7,964  16  63  8,027,712  8gb  8,195,604,480  15, 880  16  63  16,007,040  16gb  16,391,340,032  16,383 2 16  63  32,014,336  1.  display of total bytes varies from operating systems.  2.  cylinders, heads or sectors are not applicable fo r these capacities. only lba addressing applies    4.1 performance specification  performances of the standard and high speed ata-flas h disk are listed in table 4-2 and table 4-3.  table 4-2:   standard performance specifications  capacity  performance  128 mb  256 mb  512 mb  1 gb  2 gb  4 gb  sustained read  (mb/s)  21  21  25  25  25  29  sustained write  (mb/s)  6  5  10  9  19  20    table 4-3:   high speed performance specifications  capacity  performance  256 mb  512 mb  1gb  2 gb  4 gb  8 gb  16 gb  sustained  read (mb/s)  42  41  48  48  48  48  50  sustained  write (mb/s)  11  11  19  19  30  30  30  notes: performance may vary  depending on flash configurations.  7  ? 2011 apacer technology inc.                                                                                                      rev. 1.0     

 compact flash 5 series  ap-cfxxxxk7xs-xxxxxx                                                                                                                                                4.2 environmental specifications  environmental specification of the compact flash ca rd series (cfc) which follows the mil-std-810f  standards is available as shown in table 4-4.   table 4-4:   environmental specifications  environment   specification  operation  0c to 70c; -40c to  85c (extended temperature)  temperature  storage  -40c to 100c  humidity  5% to 95% rh (non-condensing)  vibration (non-operation)  sine wave: 10~2000hz, 15g (x, y, z axes)  shock (non-operation)  half sine wave, peak a cceleration 50 g, 11 ms (x, y, z ; all 6 axes)                            8  ? 2011 apacer technology inc.                                                                                                      rev. 1.0     

 compact flash 5 series  ap-cfxxxxk7xs-xxxxxx                                                                                                                                                5.  software interface  5.1 cf-ata command set  table 5-1 summarizes the cf-ata command set with t he paragraphs that follow describing the individual  commands and the task file for each.  table 5-1:   cfc-ata command set  command  code  fr 1 sc 2 sn 3 cy 4 dh 5 lba 6 check-power-mode  e5h or 98h        d 8  execute-drive-diagnostic  90h        d   erase-sector(s)  c0h   y 7 y  y  y 8 y  flush-cache  e7h        d   format-track  50h   y    y  y   y  identify-drive  ech        d   idle  e3h or 97h   y      d   idle-immediate  e1h or 95h        d   initialize-drive-parameters  91h   y      y   nop  00h        d   read-buffer  e4h        d   read-multiple  c4h   y  y  y  y  y  read-sector(s)  20h or 21h   y  y  y  y  y  read-verify-sector(s)  40h or 41h   y  y  y  y  y  recalibrate  1xh        d   request-sense  03h        d   seek  7xh        y  y  y  y  set-features  efh  y           d     set-multiple-mode  c6h  -  y  -  -  d  -  set-sleep-mode  e6h or 99h        d   standby  e2h or 96h        d   standby-immediate  e0h or 94h        d   translate-sector  87h   y  y  y  y   y  write-buffer  e8h        d   write-multiple  c5h   y 7 y  y  y   y  write-multiple-without-erase  cdh   y  y  y  y  y  write-sector(s)  30h or 31h   y  y  y  y  y  write-sector(s)-without-erase  38h   y  y  y  y  y  9  ? 2011 apacer technology inc.                                                                                                      rev. 1.0     

 compact flash 5 series  ap-cfxxxxk7xs-xxxxxx                                                                                                                                                write-verify  3ch   y  y  y  y  y    1. fr - features register  2. sc - sector count register  3. sn - sector number register  4. cy - cylinder registers  5. dh - drive/head register  6. lba - logical block address mode supported   7. y - the register contains a valid parameter for this command  8. for the drive/head register:  y means both the compactflash card and head parameters are used;  d means only the compactflash card parameter is valid and not the head parameter                                                                                      10  ? 2011 apacer technology inc.                                                                                                      rev. 1.0     

 compact flash 5 series  ap-cfxxxxk7xs-xxxxxx                                                                                                                                                6.  electrical specification   caution:  absolute maximum stress ratings ?  applied conditions great er than those listed under  ?absolute maximum stress ratings? may cause permanent  damage to the device. this is a stress rating  only and functional operation of the device at these c onditions or conditions greater than those defined in  the operational sections of this data sheet is not imp lied. exposure to absolute maximum stress rating  conditions may affect device reliability.   table 6-1:   operating range  range  ambient temperature  3.3v  5v  standard  0c to +70c  extended temperature  -40c to +85c  3.135-3.465v  4.75-5.25v    table 6-2:   absolute maximum power pin stress ratings  parameter  symbol  conditions  input power  v dd -0.3v min. to 6.5v max.  voltage on any pin except v dd  with respect to gnd  v  -0.5v min. to vdd + 0.5v max.    table 6-3:   recommended system power-up timing  symbol  parameter  typical  maximum  units  t pu-ready 1 power-up to ready operation  200  1000  ms  t pu-write 1 power-up to write operation  200  1000  ms  1. this parameter is measured only for initial qualification and after a design or process change that could affect this parame ter.   11  ? 2011 apacer technology inc.                                                                                                      rev. 1.0     

 compact flash 5 series  ap-cfxxxxk7xs-xxxxxx                                                                                                                                                7.  physical characteristics  7.1 dimension  t able  7-1:  type i cfc physical specification  length:   36.40 +/- 0.15mm (1.433+/- 0.06 in.)  width:   42.80 +/- 0.10mm (1.685+/- 0.04 in.)  thickness (including label area):   3.3mm+/-0.10mm (0.130+/-0.04in.)                unit: mm  f igure  7-1:  physical dimension                             12  ? 2011 apacer technology inc.                                                                                                      rev. 1.0     

 compact flash 5 series  ap-cfxxxxk7xs-xxxxxx                                                                                                                                                7.2 write protect by hardware switch  this industrial compactflash come s with write protect function enabled by a hardware mechanical switch.  users can activate/deactivate the wr ite protection with it. please refer to the illustration below for locating  the switch.                                                                                                  13  ? 2011 apacer technology inc.                                                                                                      rev. 1.0     

 compact flash 5 series  ap-cfxxxxk7xs-xxxxxx                                                                                                                                                8.  product ordering information  8.1 product code designations  a p   ?   cf    x x x x     k     7     x     s    ?   xxxxxx     configuration  e  single channel  f dual channel   halogen free compliant  model name  apacer product code  capacities:  128m        128mb  256m        256mb  512m        512mb  001g:           1gb  002g            2gb  004g:           4gb  008g            8gb  016g          16gb cfc type   ctl type specification  rm: removable  nr: non-removable  et: extended temperature  ndrm: non-dma + removable  ndnr: non-dma + non-removable  etrm: ext. temp. + removable  etnr: ext. temp. + non-removable  etndrm: ext. temp + non-dma + removable  etndnr: ext. temp + non-dma + non-removable                                                                      14  ? 2011 apacer technology inc.                                                                                                      rev. 1.0     

 compact flash 5 series  ap-cfxxxxk7xs-xxxxxx                                                                                                                                                8.2 valid combinations  8.2.1 standard temperature    standard      high speed  capacity  ap/n    capacity ap/n  128mb  ap-cf128mk7es-nr    256mb  ap-cf256mk7fs-nr  256mb  ap-cf256mk7es-nr    512mb  ap-cf512mk7fs-nr  512mb  ap-cf512mk7es-nr    1gb  ap-cf001gk7fs-nr  1gb  ap-cf001gk7es-nr    2gb  ap-cf002gk7fs-nr  2gb  ap-cf002gk7es-nr    4gb  ap-cf004gk7fs-nr  4gb  ap-cf004gk7es-nr    8gb  ap-cf008gk7fs-nr        16gb  ap-cf016gk7fs-nr        removable      standard      high speed  capacity  ap/n    capacity ap/n  128mb  ap-cf128mk7es-rm    256mb  ap-cf256mk7fs-rm  256mb  ap-cf256mk7es-rm    512mb  ap-cf512mk7fs-rm  512mb  ap-cf512mk7es-rm    1gb  ap-cf001gk7fs-rm  1gb  ap-cf001gk7es-rm    2gb  ap-cf002gk7fs-rm  2gb  ap-cf002gk7es-rm    4gb  ap-cf004gk7fs-rm  4gb  ap-cf004gk7es-rm    8gb  AP-CF008GK7FS-RM        16gb  ap-cf016gk7fs-rm        note:  valid combinations are those products in mass producti on or will be in mass production. consult your apacer  sales representative to confirm availability of valid comb inations and to determine availability of new combinations.                    15  ? 2011 apacer technology inc.                                                                                                      rev. 1.0     

 compact flash 5 series  ap-cfxxxxk7xs-xxxxxx                                                                                                                                                non-dma + removable      standard      high speed  capacity  ap/n    capacity ap/n  128mb  ap-cf128mk7es-ndrm    256mb  ap-cf256mk7fs-ndrm  256mb  ap-cf256mk7es-ndrm    512mb  ap-cf512mk7fs-ndrm  512mb  ap-cf512mk7es-ndrm    1gb  ap-cf001gk7fs-ndrm  1gb  ap-cf001gk7es-ndrm    2gb  ap-cf002gk7fs-ndrm  2gb  ap-cf002gk7es-ndrm    4gb  ap-cf004gk7fs-ndrm  4gb  ap-cf004gk7es-ndrm    8gb  ap-cf008gk7fs-ndrm        16gb  ap-cf016gk7fs-ndrm          non-dma + non-removable    standard      high speed  capacity  ap/n    capacity ap/n  128mb  ap-cf128mk7es-ndnr    256mb  ap-cf256mk7fs-ndnr  256mb  ap-cf256mk7es-ndnr    512mb  ap-cf512mk7fs-ndnr  512mb  ap-cf512mk7es-ndnr    1gb  ap-cf001gk7fs-ndnr  1gb  ap-cf001gk7es-ndnr    2gb  ap-cf002gk7fs-ndnr  2gb  ap-cf002gk7es-ndnr    4gb  ap-cf004gk7fs-ndnr  4gb  ap-cf004gk7es-ndnr    8gb  ap-cf008gk7fs-ndnr        16gb  ap-cf016gk7fs-ndnr            note:  valid combinations are those products in mass producti on or will be in mass production. consult your apacer  sales representative to confirm availability of valid comb inations and to determine availability of new combinations.                    16  ? 2011 apacer technology inc.                                                                                                      rev. 1.0     

 compact flash 5 series  ap-cfxxxxk7xs-xxxxxx                                                                                                                                                8.2.2  extended temperature       ext. temp. + non-removable      standard      high speed  capacity  ap/n    capacity ap/n  128mb  ap-cf128mk7es-etnr    256mb  ap-cf256mk7fs-etnr  256mb  ap-cf256mk7es-etnr    512mb  ap-cf512mk7fs-etnr  512mb  ap-cf512mk7es-etnr    1gb  ap-cf001gk7fs-etnr  1gb  ap-cf001gk7es-etnr    2gb  ap-cf002gk7fs-etnr  2gb  ap-cf002gk7es-etnr    4gb  ap-cf004gk7fs-etnr  4gb  ap-cf004gk7es-etnr    8gb  ap-cf008gk7fs-etnr        16gb  ap-cf016gk7fs-etnr          ext. temp. + removable      standard      high speed  capacity  ap/n    capacity ap/n  128mb  ap-cf128mk7es-etrm    256mb  ap-cf256mk7fs-etrm  256mb  ap-cf256mk7es-etrm    512mb  ap-cf512mk7fs-etrm  512mb  ap-cf512mk7es-etrm    1gb  ap-cf001gk7fs-etrm  1gb  ap-cf001gk7es-etrm    2gb  ap-cf002gk7fs-etrm  2gb  ap-cf002gk7es-etrm    4gb  ap-cf004gk7fs-etrm  4gb  ap-cf004gk7es-etrm    8gb  ap-cf008gk7fs-etrm        16gb  ap-cf016gk7fs-etrm        note:  valid combinations are those products in mass producti on or will be in mass production. consult your apacer  sales representative to confirm availability of valid comb inations and to determine availability of new combinations.                17  ? 2011 apacer technology inc.                                                                                                      rev. 1.0     

 compact flash 5 series  ap-cfxxxxk7xs-xxxxxx                                                                                                                                                  non-dma + removable      standard      high speed  capacity  ap/n    capacity ap/n  128mb  ap-cf128mk7es-etndrm   256mb  ap-cf256mk7fs-etndrm 256mb  ap-cf256mk7es-etndrm   512mb  ap-cf512mk7fs-etndrm 512mb  ap-cf512mk7es-etndrm   1gb  ap-cf001gk7fs-etndrm 1gb  ap-cf001gk7es-etndrm   2gb  ap-cf002gk7fs-etndrm 2gb  ap-cf002gk7es-etndrm   4gb  ap-cf004gk7fs-etndrm 4gb  ap-cf004gk7es-etndrm   8gb  ap-cf008gk7fs-etndrm       16gb  ap-cf016gk7fs-etndrm         non-dma + non-removable    standard      high speed  capacity  ap/n    capacity ap/n  128mb  ap-cf128mk7es-etndnr   256mb  ap-cf256mk7fs-etndnr 256mb  ap-cf256mk7es-etndnr   512mb  ap-cf512mk7fs-etndnr 512mb  ap-cf512mk7es-etndnr   1gb  ap-cf001gk7fs-etndnr 1gb  ap-cf001gk7es-etndnr   2gb  ap-cf002gk7fs-etndnr 2gb  ap-cf002gk7es-etndnr   4gb  ap-cf004gk7fs-etndnr 4gb  ap-cf004gk7es-etndnr   8gb  ap-cf008gk7fs-etndnr       16gb  ap-cf016gk7fs-etndnr             note:  valid combinations are those products in mass producti on or will be in mass production. consult your apacer  sales representative to confirm availability of valid comb inations and to determine availability of new combinations.              18  ? 2011 apacer technology inc.                                                                                                      rev. 1.0     

 compact flash 5 series  ap-cfxxxxk7xs-xxxxxx                                                                                                                                                revision history    revision  date  description  remark  0.1  08/17/2011  preliminary    1.0  09/27/2011  official release      19  ? 2011 apacer technology inc.                                                                                                      rev. 1.0     

 compact flash 5 series  ap-cfxxxxk7xs-xxxxxx                                                                                                                                                global presence    taiwan (headquarters)   apacer technology inc.  4 th  fl., 75 hsin tai wu rd., sec.1  hsichih, 221 taipei hsien  taiwan, r.o.c.    tel: +886-2-2698-2888  fax: +886-2-2698-2889  amtsales@apacer.com   u.s.a.    apacer memory america, inc.  386 fairview way, suite102,   milpitas, ca 95035  tel: 1-408-518-8699  fax: 1-408-935-9611  sa@apacerus.com   japan   apacer technology corp.   5f, matsura bldg., shiba, minato-ku  tokyo, 105-0014, japan  tel: 81-3-5419-2668  fax: 81-3-5419-0018  jpservices@apacer.com   europe    apacer technology b.v.   europalaan 89  5232 bc 's-hertogenbosch  the netherlands  tel: 31-73-645-9620  fax: 31-73-645-9629  sales@apacer.nl   china   apacer electronic (shanghai) co., ltd   1301, no.251,xiaomuqiao road, shanghai,  200032, china  tel:  86-21-5529-0222          fax: 86-21-5206-6939  sales@apacer.com.cn   india    apacer technologies pvt. ltd.   #143, 1st floor, raheja arcade,  5th block kormangala industrial layout,  bangalore - 560095, india  tel: 91-80-4152-9061  sales_india@apacer.com        20  ? 2011 apacer technology inc.                                                                                                      rev. 1.0     
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