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       is-dev kit-5 and is-dev kit-6 users  manual   7850 east gelding drive   ?   scottsdale, az  85260 -3420         is-dev kit-5 and is-dev kit-6 users manual b.doc    page 3 of 24  toll free  1.877.2buynkk (877.228.9655)   ?    phone  480.991.0942   ?  fax  480.998.1435  www.nkkswitches.com   ?  email  engineering@nkkswitches.com      1209  1.    general features    the is-dev kit-5 and is-dev kit-6 come in three ver sions each demonstrating different smartswitches,  compacts, and displays as shown in section 2 below.  the controller for these dev kits is the is-c0203.     below are current features:    ?   is-c0203 controller controls two lcd 64x32 switches /displays or two lcd 36x24 switches/displays  ?   serial communication via rs232 (57.6k,  1 start bit , 8 bit , 1 stop bit)  ?   optional audio feedback while switch is pressed.  ?   program responses to switch-actions events and time r-expire events.  ?   user programmable for images, attributes and set-up s.  ?   set the type of activity reports from the controlle r to host.  ?   led brightness settings.  ?   flash memory for 255 pictures and attributes.  ?   reports switch activity and timer expiration via se rial port.  ?   stand alone operation or real time control by host.   ?   the firmware can be customized based on customer re quirements.    2.   dev kits where used    the following is a list of smartswitch dev kits whe re the is-c0203 controller is used.  a.   is-dev kit-6    lcd 64x32 rgb   b.   is-dev kit-6d    lcd 64x32 rgb display  c.   is-dev kit-6c    lcd 64x32 compact    d.   is-dev kit-5    lcd 36x24 rgb,  e.   is-dev kit-5d    lcd 36x24 rgb display  f.   is-dev kit-5c    lcd 36x24 rgb compact    3.   compatible logic boards    the following is a list of compatible logic boards  and switches.  g.   is-l02a1-c    lcd 64x32 rgb   h.   is-l02f1-c    lcd 64x32 rgb display  i.   is-l02h2-c    lcd 64x32 compact    j.   is-l0204-c    lcd 36x24 rgb  k.   is-l0251-c    lcd 36x24 rgb display  l.   is-l0271-c    lcd 36x24 rgb compact    m.   is-l0205-c    lcd 36x24 bicolor/single color  

       is-dev kit-5 and is-dev kit-6 users  manual   7850 east gelding drive   ?   scottsdale, az  85260 -3420         is-dev kit-5 and is-dev kit-6 users manual b.doc    page 4 of 24  toll free  1.877.2buynkk (877.228.9655)   ?    phone  480.991.0942   ?  fax  480.998.1435  www.nkkswitches.com   ?  email  engineering@nkkswitches.com      1209  4.   operational overview    power-up sequence:  upon power up, the controller checks the position o f the mode select switch. the switch position has t o match  the logic board/switches connected. the ?high res?  position will work only for lcd 64x32 switches/disp lays  while the ?standard res? position will work only fo r lcd 36x24 switches/displays.    note: setting the switch to a different setting tha n the logic board type may damage the assembly.    led brightness adjustment mode:  the controller will then allow the backlight bright ness to be adjusted. press the left hand switch to  make both  led modules dimmer. press the right hand switch to  make both led modules brighter.    main operational mode:  after a few seconds of user inactivity the controll er will move into the main operations mode where th e switch  on the left displays the image at the user?s first  preset address. the right hand switch will display  the image at  the user?s second preset address. the controller wi ll then respond to a switch actuation or a timer ex piration as  set by the user preset attributes.    addresses:  a one byte value ranging from 01h to ffh representi ng the 255 memory.    attribute block for 64x32 resolution switches    a block of 8 bytes.    byte  description   1  address for lcd module #1  when switch is pressed.  2  address  for lcd module #2  when switch is pressed  3  address for lcd module #1  when the timer is expired.  4  address for lcd module #2  when the timer is expired.  5  value for timer 1  6  value for timer 2  7  led code for on cycle  8  led code for off cycle   

       is-dev kit-5 and is-dev kit-6 users  manual   7850 east gelding drive   ?   scottsdale, az  85260 -3420         is-dev kit-5 and is-dev kit-6 users manual b.doc    page 5 of 24  toll free  1.877.2buynkk (877.228.9655)   ?    phone  480.991.0942   ?  fax  480.998.1435  www.nkkswitches.com   ?  email  engineering@nkkswitches.com      1209  led backlighting for 64x32 resolution switches:  the led code has two bytes, one byte for ?on cycle?  and one byte for ?off cycle?. the format for both  bytes is  the same. following is the byte format:      b7  b6  b5  b4  b3  b2  b1  b0  r  r  g  g  b  b  1  1    for each of red, green and blue color:    00=off  01= ? brightness  10 = ? brightness  11= full brightness     image block for 64x32 resolution switches:  a block of 256 bytes.  byte   description   1-8  first line of picture  9-16  second line of picture  ?    ?    ?    241-248  31st line of picture  249-256  32nd line of picture     bit map format for the legend block  byte 8  byte 7  ?  byte2  byte 1  d7d6d5d4d3d2d1d0  d7d6?d1d0  ?   d7d6?d1d0  d7d6d5d4d3d2d1d0  byte 16    ?     byte 9  d7d6d5d4d3d2d1d0    ?     d7d6d5d4d3d2d1d0  .  .  ?   .  .  .  .  ?   .  .  .  .  ?   .  .  .  .  ?   .  .  byte 256    ?     byte 249  d7d6d5d4d3d2d1d0  d7d6?d1d0  ?   d7d6?d1d0  d7d6d5d4d3d2d1d0  please note this bit map is different than the swit ch bitmap.     attribute block for 36x24 resolution switches  a block of 6 bytes.    byte  description   1  address for lcd module #1 when switch is pressed.   2  address for lcd module #2 when switch is pressed  3  address for lcd module #1 when the timer is expir ed. 

       is-dev kit-5 and is-dev kit-6 users  manual   7850 east gelding drive   ?   scottsdale, az  85260 -3420         is-dev kit-5 and is-dev kit-6 users manual b.doc    page 6 of 24  toll free  1.877.2buynkk (877.228.9655)   ?    phone  480.991.0942   ?  fax  480.998.1435  www.nkkswitches.com   ?  email  engineering@nkkswitches.com      1209  4  address for lcd module #2 when the timer is expir ed.  5  value for timer 1  6  value for timer 2    image block for 36x24 resolution switches:    a block of 125 bytes. it contains picture data and  led codes.  byte   description   1-5  first line of picture  6-10  second line of picture  ?    ?    ?    116-120  24th line of picture  121  led code  122-125  reserved    led backlighting for  36x24  resolution switches:  the led code is one byte with the following format:   b7=0  ==> reserved  b7=1  ==> reserved     b6=0  ==> blue backlighting off during "off cycle"  b6=1  ==>  blue backlighting on during "off cycle"    b5=0  ==> green backlighting off during "off cycle"   b5=1  ==> green backlighting on during "off cycle"     b4=0  ==> red backlighting off during "off cycle"  b4=1  ==> red backlighting on  during "off cycle"    b3=0  ==>  lcd normal  b3=1  ==>  lcd inverse    b2=0  ==> blue backlighting off during "on cycle"  b2=1  ==> blue backlighting on during "on cycle"    b1=0  ==> green backlighting off during "on cycle"  b1=1  ==> green backlighting on during "on cycle"     b0=0  ==> red backlighting off during "on cycle"  b0=1  ==> red backlighting on  during "on cycle"    

       is-dev kit-5 and is-dev kit-6 users  manual   7850 east gelding drive   ?   scottsdale, az  85260 -3420         is-dev kit-5 and is-dev kit-6 users manual b.doc    page 7 of 24  toll free  1.877.2buynkk (877.228.9655)   ?    phone  480.991.0942   ?  fax  480.998.1435  www.nkkswitches.com   ?  email  engineering@nkkswitches.com      1209  5.   operational details    power-up sequence (steps 1,2,3)  upon power-up or reset, controller performs the fol lowing steps:    step 1:  check the status of mode select switch for mode of  operation. initialize according to selected mode.    step 2:  check if the flash ram has been programmed. compare  the check string to flash ram string.  a. if the strings are not the same, the flash ram i s virgin and its data is not acceptable. step 3 wil l be  executed. (first time)  b. if the strings are the same, the data from ram i s acceptable. step 3 is omitted and step 4 is  executed.    step 3:  write all the default initialize values to the flas h memory as follows:  a.   put ?blank font memory? as the picture for location  one.  b.   put ?blank font memory? as the picture for location  two.  c.   put oncycle led?s on for location #1 and #2.  d.   put offcycle led?s off for location #1 and #2.  e.   put ?00h 00h 00h 00h 00h 00h? as attribute for loca tion #1 and #2.  f.   put 00h for software version  g.   write the default setup values such offcycle, on/of f ratio?    h.   write the virgin check string.    step 4:   led brightness adjustment as follows:   a.   display ?down led? and ?up led? on the two switches  and allow for adjustments of the  brightness. there are 8 brightness levels (0 to 7).  when the internal timer is expired, the controller   proceeds to step 5. every time a switch is pressed,  the timer gets reset. if a switch is held  depressed the timer does not run. switch activity a re not reported to host.  b.   when the timer expires transmit 83h  c.   initialize and load the data from location 1 and 2  of eeprom to internal ram for switch 1 and 2  respectfully.    main operational mode    step 5:     a.   if the switch one is pressed: transmit 81h to host  and execute the attribute.  (for details see  attribute execution )  b.   if the switch two is pressed: transmit 82h to host  and execute the attribute.  (for details see  attribute execution )  c.   if the timer for switch 1 is expired: transmit 83h  to host and execute the timer attribute.  (for details see  attribute execution )  d.   if the timer for switch 2 is expired: transmit 84h  to host and execute the timer attribute.  (for details see  attribute execution )  e.   if the switch one is released: transmit b1h to host . 

       is-dev kit-5 and is-dev kit-6 users  manual   7850 east gelding drive   ?   scottsdale, az  85260 -3420         is-dev kit-5 and is-dev kit-6 users manual b.doc    page 8 of 24  toll free  1.877.2buynkk (877.228.9655)   ?    phone  480.991.0942   ?  fax  480.998.1435  www.nkkswitches.com   ?  email  engineering@nkkswitches.com      1209  f.   if the switch two is released: transmit b2h to host .   g.   checks the host communication buffer for data.  if  there is data, process them.  (for details see  communication protocol )  h.   go to step 5 section a    attributes execution  when a switch is pressed the attributes are execute d as follows:   a.   the timer for the switch is reset and does not run  until the switch is released.  b.   if byte 1 of the switch attributes is not equal to  zero then the legend block and attribute block from  the  eeprom is transferred to internal ram for switch 1.  the legend, backlighting and timer values are  put in effect for switch 1.  c.   if byte 1 of the switch attributes is equal zero th en there will be no change to legend/attribute of t he  switch 1.  d.   if byte 2 of the switch attributes is not equal to  zero then the legend block and attribute block from  the  eeprom is transferred to internal ram for switch 2.   the legend, backlighting and timer values are  put in effect for switch 2.   e.   if byte 2 of the switch attributes is equal zero th en there will be no change to legend/attribute of t he  switch 2.     when one of the timers is expired the attributes ar e executed as follows:  a.   the timer that expired gets reset.  b.   both timers will pause until attributes are execute d.  c.   if byte 3 of switch attributes is not equal zero th en the legend block and attribute block from the  eeprom is transferred to internal ram for switch 1.  the legend, backlighting and timer values are  put in effect for switch 1.  d.   if byte 3 of switch attributes is equal zero then t here will be no change to legend/attributes of the  switch  1.  e.   if byte 4 of the switch attributes is not equal to  zero then the legend block and attribute block from  the  eeprom is transferred to internal ram for switch 2.   the legend, backlighting and timer values are  put in effect for switch 2.   f.   if byte 4 of the switch attributes is equal zero th en there will be no change to legend/attribute of t he  switch 2.    timers operation  ?   switch one and switch two timers run independently.   ?   timer will be disabled if the timer 1 value is zero .   ?   the timer value in second = (timer 1)x(timer 2)x(0. 0369)  ?   timer 2 = 0 counts as 256.   

       is-dev kit-5 and is-dev kit-6 users  manual   7850 east gelding drive   ?   scottsdale, az  85260 -3420         is-dev kit-5 and is-dev kit-6 users manual b.doc    page 9 of 24  toll free  1.877.2buynkk (877.228.9655)   ?    phone  480.991.0942   ?  fax  480.998.1435  www.nkkswitches.com   ?  email  engineering@nkkswitches.com      1209  6.   communication protocol    the controller communicates with the host by serial  communication via rs232 (57.6k, 1 start bit, 8 bit , 1  stop bit). the controller receives the data via an  interrupt routine that places the data on the circu lar receive  buffer. when the controller detects data in the cir cular receive buffer, at step 5g, it reads one byte  and  executes the following:    a.  if the byte is a command, the controller transm its a 61h and executes the subroutine for the comma nd  and upon completion of command the controller trans mits 79h. all of the commands are explained in  detail in this section.  b.  if the byte is not a command, it is ignored.     when the controller executes a subroutine and expec ts additional information:    a.  a timer is set. if the expected data byte is no t received in 50ms, the controller transmits 6eh an d  terminates the routine.  b.  if the byte value is not acceptable (invalid ra nge, option, etc.), the controller transmits 6eh an d  terminates the routine.    commands are one byte in the range of 20h to 2fh an d 01h and are transmitted in hex format. the proper   format for all command options and data is specifie d for each command.    commands to the controller    command to reboot the controller  the command reboots the controller to power-up stat e.    command format:  24h   transmit format:  (xxh)    command to check communication  the command is used to check if the controller is o n-line.    command format:  01h   transmit format:  (xxh)    the controller transmits back 61h to the host.    command to download a legend block       this command downloads a legend block from the ho st to the eeprom location.    command format:  28h   [address]   [legend block]  transmit format:  (xxh)  (xxah)  (xxah)   

       is-dev kit-5 and is-dev kit-6 users  manual   7850 east gelding drive   ?   scottsdale, az  85260 -3420         is-dev kit-5 and is-dev kit-6 users manual b.doc    page 10 of 24  toll free  1.877.2buynkk (877.228.9655)   ?    phone  480.991.0942   ?  fax  480.998.1435  www.nkkswitches.com   ?  email  engineering@nkkswitches.com      1209  [address] is one byte with value of 01h to ffh sent  as ascii hex format.  [legend block] is 125 bytes in lcd 36x24 mode and i s 256 bytes in lcd 64x32 mode transmitted in ascii  hex format.    the controller disables the timers and switch execu tion upon receiving this command. however, the swit ches  are still scanned and reported. they are enabled up on reboot/power up or by command from host.    command to upload a legend block       this command uploads a legend block from the eepr om location to the host.    command format:  29h   [address]   transmit format:  (xxh)  (xxah)    [address] is one byte with value of 01h to ffh sent  as ascii hex format.    the controller transmits back the image (125 bytes  in lcd 36x24 mode and is 256 bytes in lcd 64x32  mode) in hex format.    the controller disables the timers and switch execu tion upon receiving this command. however, the swit ches  are still scanned and reported. they are enabled up on reboot/power up or by command from host.    command to download attribute block       this command downloads an attribute block from th e host to the eeprom location.    command format:  2ah   [address]   [attribute block]  transmit format:  (xxh)  (xxah)  (xxah)    [address] is one byte with value of 01h to ffh sent  as ascii hex format.  [attribute block] is six bytes in lcd 36x24 mode an d is eight bytes in lcd 64x32 mode transmitted in  ascii hex format.    the controller disables the timers and switch execu tion upon receiving this command. however, the swit ches  are still scanned and reported. they are enabled up on reboot/power up or by command from host.    command to upload an attribute block       this command uploads an attribute block from the  eeprom location to the host.    command format:  2bh   [address]   transmit format:  (xxh)  (xxah)    [address] is one byte with value of 01h to ffh sent  as ascii hex format.  [attribute block] is six bytes in lcd 36x24 mode an d is eight bytes in lcd 64x32 mode transmitted in  ascii hex format.    the controller transmits back the [attribute block]  in hex format. 

       is-dev kit-5 and is-dev kit-6 users  manual   7850 east gelding drive   ?   scottsdale, az  85260 -3420         is-dev kit-5 and is-dev kit-6 users manual b.doc    page 11 of 24  toll free  1.877.2buynkk (877.228.9655)   ?    phone  480.991.0942   ?  fax  480.998.1435  www.nkkswitches.com   ?  email  engineering@nkkswitches.com      1209    the controller disables the timers and switch execu tion upon receiving this command. however, the swit ches  are still scanned and reported. they are enabled up on reboot/power up or by command from host.    command to set led codes       this command sets the led backlights according to  the command?s led codes.    command format:  2ch   00h   [led for switch 1]  [led for switch 2]  transmit format:  (xxh)  (xxah)  (xxah)  (xxah)    [led for switch 1] is one byte for lcd 36x24 and tw o bytes for lcd 64x32 (first byte for on-cycle and  second  byte for off cycle).  [led for switch 2] is one byte for lcd 36x24 and tw o bytes for lcd 64x32 (first byte for on-cycle and  second  byte for off cycle).        example:  the following hex string makes switch 1 display gr een for ?on/off cycle? and switch 2  display white for ?on cycle? and red for ?off cycle ?    for lcd 36x24 mode  for lcd 64x32 mode  2c 00 3232 3137  2c 00 3333 3333 4646 4233    command to transfer from eeprom to internal ram by  addresses       this command transfers the data from eeprom to in ternal ram according to the addresses. if either of   the address values is zero no transfer takes place  for that address.    command format:  2dh   00h   [address for switch 1]  [address for switch 2]  transmit format:  (xxh)  (xxh)  (xxah)  (xxah)    [address for switch 1] is one byte with value of 00 h to ffh.  [address for switch 2] is one byte with value of 00 h to ffh.        example:  the following hex string makes switch 1 display th e data from location 5 and makes switch 2  display the data from location 6.  2d 00 3035 3036     command to transfer from eeprom to internal ram for  one address       this command updates the specified switch with th e data from eeprom using the address.    command format:  2eh   [lcd module #]  [address]  transmit format:  (xxh)  (31h or 32h)  (xxah)    [lcd module #] is the switch number (31h for switch  1, 32h for switch 2)  [address] is one byte with value of 01h to ffh.   

       is-dev kit-5 and is-dev kit-6 users  manual   7850 east gelding drive   ?   scottsdale, az  85260 -3420         is-dev kit-5 and is-dev kit-6 users manual b.doc    page 12 of 24  toll free  1.877.2buynkk (877.228.9655)   ?    phone  480.991.0942   ?  fax  480.998.1435  www.nkkswitches.com   ?  email  engineering@nkkswitches.com      1209  command to set one lcd/led code       this command updates the led?s of specified switc h with the led code.    command format:  2fh   [lcd module #]  [led code]  transmit format:  (xxh)  (31h or 32h)  (xxah)    [lcd module #] is the switch number (31h for switch  1, 32h for switch 2)  [led code] is one byte for lcd 36x24 and two bytes  for lcd 64x32 (first byte for on-cycle and second b yte  for off cycle). b0 and b1 must be 1 for lcd 64x32.    command to query controller for mode, controller, a nd firmware version       this command queries the controller for the mode  as set by the mode select switch, the controller  name, and the firmware version installed.    command format:  26h   52h  58h  transmit format:  (xxh)  (xxh)  (xxh)        example:  the command is sent. the controller responds with  the following:    61  31  43 30 32 30 33  3131  79  61h  [mode]  [controller name]  [version]  79h    [mode] is one byte. 31h indicates lcd 36x24 module  mode or 32h indicates lcd 64x32 mode.  [controller name] is five bytes. 43h 30h 32h 30h 33 h (c0203)  [version] is one byte. 12h (version 1.1)    command to upload the active addresses      this command transmits 61h followed by the active  addresses for switch 1 and 2 in hex format.    command format:  26h   00h   transmit format:  (xxh)  (xxh)    command to set the data version      this command sets the version of the data in the  flash memory. default value (00h).    command format:  26h   42h   [data version]  transmit format:  (xxh)  (xxh)  (xxah)    command to upload the data version      this command uploads the version of the data in t he flash memory to the host in one byte hex  format.    command format:  26h   41h   transmit format:  (xxh)  (xxh) 

       is-dev kit-5 and is-dev kit-6 users  manual   7850 east gelding drive   ?   scottsdale, az  85260 -3420         is-dev kit-5 and is-dev kit-6 users manual b.doc    page 13 of 24  toll free  1.877.2buynkk (877.228.9655)   ?    phone  480.991.0942   ?  fax  480.998.1435  www.nkkswitches.com   ?  email  engineering@nkkswitches.com      1209  command to uploads the firmware version      this command uploads the firmware version to the  host in one byte hex format.    command format:  26h   15h   transmit format:  (xxh)  (xxh)    command to set led brightness      this command sets the led brightness for the dura tion of the session.    command format:  26h   51h   53h  [led brightness]  transmit format:  (xxh)  (xxh)  (xxh)  (xxah)    [led brightness] is one byte from 00h (dimmest) to  07h (brightest). the upper 5 bits of the byte are  ignored.  this command is for duration of the session. it can  become permanent by ? command to write the setup  values to the eprom ?.    command to set led press value      this command sets the led code for when the switc h is pressed. it applies to lcd 36x24 switches  only.    command format:  26h   51h   55h  [led code]  transmit format:  (xxh)  (xxh)  (xxh)  (xxah)    [led code] is one byte for lcd 36x24. b0 of flag a  must be set. lcd 36x24 only  this command is for duration of the session. it can  become permanent by ? command to write the setup  values to the eprom ?.     command to set led off cycle duration       this command sets the duration of the off cycle.    command format:  26h   51h   57h  [led off cycle]  transmit format:  (xxh)  (xxh)  (xxh)  (xxah)    [led off cycle] is one byte.  this command is for duration of the session. it can  become permanent by ? command to write the setup  values to the eprom ?.   

       is-dev kit-5 and is-dev kit-6 users  manual   7850 east gelding drive   ?   scottsdale, az  85260 -3420         is-dev kit-5 and is-dev kit-6 users manual b.doc    page 14 of 24  toll free  1.877.2buynkk (877.228.9655)   ?    phone  480.991.0942   ?  fax  480.998.1435  www.nkkswitches.com   ?  email  engineering@nkkswitches.com      1209  command to set led on cycle duration      this command sets the duration of the on cycle.    command format:  26h   51h   59h  [led on/off cycle]  transmit format:  (xxh)  (xxh)  (xxh)  (xxah)    [led on/off cycle] is one byte.  duration of on cycle = ([led on/off]-1) *(duration  of off cycle)  this command is for duration of the session. it can  become permanent by ? command to write the setup  values to the eprom ?.    command to set flag a      this command sets flag a.    command format:  26h   51h   5bh  [flag a]  transmit format:  (xxh)  (xxh)  (xxh)  (xxah)    [flag a] is one byte. see table below.  this command is for duration of the session. it can  become permanent by ? command to write the setup  values to the eprom ?.    flag byte a  default value=7eh  bit  enable  value  flag  controller action when flag is set  b0   1  led press flag  switch backlight change accord ing to led  press value while the switch is pressed.  for lcd 36x24 only.  b1   1  61h flag  61h is transmitted in response to  command.  b2   1  79h flag  79h is transmitted upon completion o f  command.  b3   1  switch release report flag  switch releases ar e reported  b4   1  6eh flag  6eh is transmitted if there is any e rror  during communication to host.  b5   1  switch press report flag  switch presses are r eported  b6   1  timer 1 and 2 expire report flag  timer 1 and  2 expiration is reported  b7   1  address change report flag  newest address is  reported for each switch   

       is-dev kit-5 and is-dev kit-6 users  manual   7850 east gelding drive   ?   scottsdale, az  85260 -3420         is-dev kit-5 and is-dev kit-6 users manual b.doc    page 15 of 24  toll free  1.877.2buynkk (877.228.9655)   ?    phone  480.991.0942   ?  fax  480.998.1435  www.nkkswitches.com   ?  email  engineering@nkkswitches.com      1209  command to download flag b      this command sets flag b.    command format:  26h   51h   5ch  [flag b]  transmit format:  (xxh)  (xxh)  (xxh)  (xxah)    [flag b] is one byte. see table below.  this command is for duration of the session. it can  become permanent by ? command to write the setup  values to the eprom ?.    flag byte b  default value=01h  bit  enable  value  flag  controller action when flag is set  b0   1  beeper  beep for switch press  b1   0  reserved    b2   0  reserved    b3   0  reserved    b4   0  reserved    b5   0  reserved    b6   0  reserved    b7   0  reserved      command to set timers for led up/ led down      this command sets the timers that determine the t ime ?down led? and ?up led? are displayed upon  power up. every time the switches are pressed the t imers get reset.    command format:  26h   51h   5dh  [timer1]  [timer2]  transmit format:  (xxh)  (xxh)  (xxh)  (xxah)  (xxah)    [timer1] is one byte from 01h to ffh. 00h is not ac ceptable. default (09h)  [timer2] is one byte from 00h to ffh. 00h =256. def ault (09h)  this command does not go to effect until it becomes  permanent. it can become permanent by ? command to  write the setup values to the eprom ?.    command to download power up addresses      this command sets the addresses for switch 1 and  switch 2 upon power up or reset.    command format:  26h   51h   5eh  [address for switch 1]  [address for switch 2]  transmit format:  (xxh)  (xxh)  (xxh)  (xxah)  (xxah)    [address for switch 1] is one byte from 01h to ffh.  00h is not acceptable. default (01h)  [address for switch 1] is one byte from 01h to ffh.  00h is not acceptable. default (02h)  this command does not go to effect until it becomes  permanent. it can become permanent by ? command to  write the setup values to the eprom ?.  

       is-dev kit-5 and is-dev kit-6 users  manual   7850 east gelding drive   ?   scottsdale, az  85260 -3420         is-dev kit-5 and is-dev kit-6 users manual b.doc    page 16 of 24  toll free  1.877.2buynkk (877.228.9655)   ?    phone  480.991.0942   ?  fax  480.998.1435  www.nkkswitches.com   ?  email  engineering@nkkswitches.com      1209  command to write the setup values to the eprom      this command writes the setup values to the flash  as per the following table. once commanded the  values become permanent.    command format:  26h   51h   4fh  34h  46h  transmit format:  (xxh)  (xxh)  (xxh)  (xxh)  (xxh)  ?   led press value  ?   led brightness level  ?   led off cycle duration  ?   led on/off cycle ratio  ?   flag a  ?   flag b  ?   timers for led up/led down  ?   power up addresses    command to reset the setup values to the default va lues      this command writes the default values to the fla sh. once commanded the values become permanent  after power up or reboot. sets addresses 01h and 02 h memories to ?blank font memory?.    command format:  26h   51h   4eh  34h  45h  transmit format:  (xxh)  (xxh)  (xxh)  (xxh)  (xxh)    command to fill display with specified byte      this command displays a specified byte over all o f the display.    command format:  27h   [lcd module #]  00h   [byte]  transmit format:  (xxh)  (31h or 32h)  (xxh)  (xxah)    [lcd module #] is the switch number (31h for switch  1, 32h for switch 2)  [byte] specified byte.    command to transfer the ram to specified address      this command transfers the ram to the specified a ddress.    command format:  27h   [lcd module #]  02h   [address]  transmit format:  (xxh)  (31h or 32h)  (xxh)  (xxah)    [lcd module #] is the switch number (31h for switch  1, 32h for switch 2)  [address] is one byte with value of 01h to ffh.   

       is-dev kit-5 and is-dev kit-6 users  manual   7850 east gelding drive   ?   scottsdale, az  85260 -3420         is-dev kit-5 and is-dev kit-6 users manual b.doc    page 17 of 24  toll free  1.877.2buynkk (877.228.9655)   ?    phone  480.991.0942   ?  fax  480.998.1435  www.nkkswitches.com   ?  email  engineering@nkkswitches.com      1209  command to download ascii string (7x10 fonts)      this command downloads and displays an ascii stri ng.    command format:  27h   [lcd module #]  70h   [ascii string]  transmit format:  (xxh)  (31h or 32h)  (xxh)  (xxah)    [lcd module #] is the switch number (31h for switch  1, 32h for switch 2)  [ascii string] is 8 characters for lcd 36x24 and 24  characters for lcd 64x32. the controller will make  2  lines of 4 characters using the 7x10 fonts for lcd  36x24. the controller will make 3 lines of 8 charac ters using  the 7x10 fonts for lcd 64x32.  lcd 36x24: 8 ascii characters. lcd 64x32: 24 ascii  characters      example:  the following hex string makes switch 1 display a  to x on lcd 64x32.    27 31 70 4142 4344 4546 4748 494a 4b4c 4d4e 4f50 5 152 5354 5556 5758    command to download ascii string (5x7 fonts)      this command downloads and displays an ascii stri ng.    command format:  27h   [lcd module #]  50h   [ascii string]  transmit format:  (xxh)  (31h or 32h)  (xxh)  (xxah)    [lcd module #] is the switch number (31h for switch  1, 32h for switch 2)  [ascii string] is 18 characters. the controller wil l make 3 lines of 8 characters using the 5x7 fonts  for lcd  36x24.  lcd 36x24: 18 ascii characters. lcd 64x32: not avai lable.      example:  the following hex string makes switch 1 display a  to x on lcd 36x24.    27 31 50 4142 4344 4546 4748 494a 4b4c 4d4e 4f50 5 152   

       is-dev kit-5 and is-dev kit-6 users  manual   7850 east gelding drive   ?   scottsdale, az  85260 -3420         is-dev kit-5 and is-dev kit-6 users manual b.doc    page 18 of 24  toll free  1.877.2buynkk (877.228.9655)   ?    phone  480.991.0942   ?  fax  480.998.1435  www.nkkswitches.com   ?  email  engineering@nkkswitches.com      1209  7.   hardware  controls overview                the  mode select switch  has two settings; ?high res? is for the lcd 64x32 ( 64x32) switches/ displays and  ?standard res? is for the lcd 36x24 rgb switches/ d isplays.  the  connector  is for the installation of the logic boards onto t he controller. one pin is keyed to reduce miss  mates.    note: improper installation of the logic boards cou ld damage either/both the logic board and  controller.     the  batt/pwr switch  has three positions: battery, off, line power.  buzzer volume  adjusts the volume of the buzzer that activates wh en a button is pushed.  the  9v dc power  jack mates with a 2.5mm cylinder power connector.  center positive.  the  rs232 connector  links the controller to the host.      1  2  3  4  5  6  rs232    gnd  tx  rx  gnd     
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       is-dev kit-5 and is-dev kit-6 users  manual   7850 east gelding drive   ?   scottsdale, az  85260 -3420         is-dev kit-5 and is-dev kit-6 users manual b.doc    page 23 of 24  toll free  1.877.2buynkk (877.228.9655)   ?    phone  480.991.0942   ?  fax  480.998.1435  www.nkkswitches.com   ?  email  engineering@nkkswitches.com      1209  8.   key terms & definitions     module      nkk switches? lcd smartswitches and smartdisplays.    host   any computer, terminal, or other device that can c ommunicate over the  rs232 line.    controller  a pcb assembly that controls one or more logic boar ds and the switches  associated with them. it communicates with a host o ver the rs232 line.     logic board  a pcb assembly with ?glue logic? for mounting switc hes. it is controlled by a  controller.     byte   an eight bit hex value ranging from 00h to ffh (de cimal 0 to 255).  the bit  format of a byte is: (b7 b6 b5 b4 b3 b2 b1 b0) wher e b7 is most significant  and bit b0 is least significant bit.    nibble/hex digit   a four bit value ranging from 0h to fh. a byte con sists of two nibbles.    ascii   a byte value representing a symbol.    communication  there are two formats to transmit a byte:  format  1.  hex format  - a hex byte is transmitted without any change to  it. [ xxh ] will  be used to denote this.      all commands and some data are sent by using this  format.    2.  ascii hex format  - each nibble of the byte is converted to ascii cod e  and sent as a byte. [ xxah ] will be used to denote this.      for example, the hex byte 5ah is transmitted in tw o bytes,  35h  and  41h .  the ascii value for  5  is  35h  and the ascii value for  a  is  41h .      all addresses and most data are sent using this fo rmat.    address  a one byte value ranging from 01h to ffh representi ng the 255 memory.        

       is-dev kit-5 and is-dev kit-6 users  manual   7850 east gelding drive   ?   scottsdale, az  85260 -3420         is-dev kit-5 and is-dev kit-6 users manual b.doc    page 24 of 24  toll free  1.877.2buynkk (877.228.9655)   ?    phone  480.991.0942   ?  fax  480.998.1435  www.nkkswitches.com   ?  email  engineering@nkkswitches.com      1209  9.   firmware issues    the problems found in the most current version are  listed below and will be resolved in the following  version.    version v11   1.   command 29h: lcd 64x32 does not upload complete dat a.  2.   command 26h 52h 58h: uploads version 10 instead of  current version 11.  3.   command 26h 51h 5dh: does not work for lcd 36x24 or  lcd 64x32.  4.   command 26h 51h 5eh: does not work for lcd 36x24 or  lcd 64x32.  
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