

	
			
			
			[image: ]	

	
				
			 
				
			
				
	
		
			
	 
	Part Number	Hot Search : 
			

						2N120			TC4069			T5111			S2072			N6796			CZ1W10V			MB3115			BDW94CFP			

			
	
	Product Description

			
	
	Full Text Search




				


		
		
		


			




			
				 	
				To Download 
				LC72717PW Datasheet File

	
				 
				If you can't view the 
				Datasheet, Please click here to try to view without PDF Reader .	
				 



[image: ]


			
				
					





				　



			 



	

	



		



			
				


				


			



		
 
		





		  Datasheet File OCR Text:


		  specifications of any and all sanyo semiconductor co.,ltd. products described or contained herein stipulate the performance, characteristics, and functions of the described products in the independent state, and are not guarantees of the performance, characteristics, and functions of the described products as mounted in the customer ' s products or equipment. to verify symptoms and states that cannot be evaluated in an independent device, the customer should always evaluate and test devices mounted in the customer ' s products or equipment. any and all sanyo semiconductor co.,ltd. products described or contained herein are, with regard to "standard application", intended for the use as general electronics equipment. the products mentioned herein shall not be intended for use for any "special application" (medical equipment whose purpose is to sustain life, aerospace instrument, nuclear control device, burning appliances, transportation machine, traffic signal system, safety equipment etc.) that shall require extremely high level of reliability and can directly threaten human lives in case of failure or malfunction of the product or may cause harm to human bodies, nor shall they grant any guarantee thereof. if you should intend to use our products for new introduction or other application different from current conditions on the usage of automotive device, communication device, office equipment, industrial equipment etc. , please consult with us about usage conditi on (temperature, operation time etc.) prior to the intended use. if there is no consultation or inquiry before the intended use, our customer shall be solely responsible for the use.       80812hk 20120705-s00002/53012hk  no.a2064-1/26        LC72717PW      overview  the LC72717PW is a data demodulation lsi for receiving  fm multiplex broadcasts for mobile reception in the darc  format. this lsi includes an on-chip bandpass filter for ex tracting the darc signal from the fm baseband signal. it  also supports itu-r recommended fm multiplex frame struct ures (methods a, a?, b, an d c) and can implement a  compact, multifunction darc reception system.   the LC72717PW?s package, pin assignme nt and electrical characteristics are  same as the lc72715pw (vics-lsi).  functionally, the LC72717PW is a product that vics function is removed from the lc72715pw. the LC72717PW is  also control-compatible with the lc72711lw.  note that a contract with the nhk engineering service may be required to produce darc compatible products in case,  please contact with the nhk  engineering service.  functions  ?  adjustment-free 76khz scf bandpass filter  ?  supports all fm multiplex frame structures (m ethods a, a?, b and c) under cpu control.  ?  msk delay detection system based on a 1t delay.  ?  error correction function based on a 2t delay (in the msk detection stage)  ?  digital pll based clock regeneration function  ?  shift-register 1t and 2t delay circuits  ?  block and frame synchronization detection circuits  ?  functions for setting the number of allowable bic errors and the number of synchronization protection operations.  ?  error correction using (272, 190) codes  ?  built-in layer 4 crc code checking circuit  ?  on-chip frame memory and memory c ontrol circuit for vertical correction  ?  7.2mhz crystal oscillator circuit  ?  two power saving modes: stnby and ec stop  ?  applications can use either a parallel cp u interface (dma) or a ccb serial interface.  ?  supply voltage: 2.7v to 3.6v    ordering number : ena2064a  cmos ic  mobile fm multiplex broadcast  (darc) receiver ic     ?  ccb is a registered trademark of sanyo semiconductor co., ltd.  ?  ccb is sanyo semiconductor's original bus format. all bus addresses are managed by sanyo   semiconductor for this format.  ver. 1.00 

 LC72717PW  no.a2064-2/26   specifications  absolute maximum ratings  at ta = 25 ? c, v ss  = 0v   parameter symbol  conditions  ratings unit  maximum supply voltage  v dd    -0.3 to +4.0  v  input voltage  v in 1  a0/cl, a1/ce, a2 /di, rst, stnby  (v dd  is equal to 2.7v or more.)  -0.3 to +5.6  v  a0/cl, a1/ce, a2 /di, rst, stnby  (v dd  is less than 2.7v.)  -0.3 to v dd +0.3 v  v in 2  input pin other than v in 1  -0.3 to v dd +0.3 v  output voltage  v out   output pin  -0.3 to v dd +0.3 v  output current  i out 1  int, rdy, dreq, d0 to d15, do   0 to 2.0  ma  i out 2  output pin other than i out 1  0 to 1.0  ma  allowable output current (total)  ittl  total for all the output pins   10 ma  allowable power dissipation  pd max    200 mw  operating temperature  topr  ta ? 85 ? c  -40 to +85  ? c  storage temperature  tstg    -55 to +125  ? c    allowable operating ranges  at ta = -40 ? c to +85 ? c, v ss  = 0v  parameter symbol  pin name  type conditions  ratings  unit  min typ max  supply voltage  v dd       2.7  3.6 v  input high-level voltage  v ih 1  a0/cl, a1/ce, a2/di, rst,   stnby  schmitt   0.7v dd   5.5 v  v ih 2  iocnt1, iocnt2, dack  d0, d1, d2, d3,  d4, d5, d6, d7  wr, rd, a3, cs  schmitt   0.7v dd   v dd v  v ih 3  sp, buswd, tin, tpc1, tpc2,  tosel1, tosel2     0.7v dd   v dd v  input low-level voltage  v il 1  a0/cl, a1/ce, a2/di, rst,   stnby  schmitt   0.0  0.3v dd v  v il 2  iocnt1, iocnt2, dack  d0, d1, d2, d3,  d4, d5, d6, d7  wr, rd, a3, cs  schmitt   0.0  0.3v dd v  v il 3  sp, buswd, tin, tpc1, tpc2,  tosel1, tosel2     0.0  0.3v dd v  oscillation frequency  fosc  xin, xout  oscillation  circuit  within   ? 250ppm   7.2  mhz  xin input sensitivity  vxi xin    capacitive  coupling  400   mvrms input amplitude  vmpx1  mpxin  scf  100%  demodulation  composite  v dd =3.3v  120  500 mvrms vmpx2 mpxin  scf  100%  demodulation  composite  v dd =2.7v  120  450 mvrms

 LC72717PW  no.a2064-3/26   electrical characteristics  at ta = -40 ? c to +85 ? c, v dd  = 2.7v to 3.6v, v ss  = 0v  parameter symbol pin name  type conditions ratings  unit  min typ max input high-level current  i ih 1 a0/cl, a1/ce,  a2/di, rst, stnby  schmitt     1.0 ? a  i ih 2  iocnt1, iocnt2, dack  d0, d1, d2, d3,  d4, d5, d6, d7  wr, rd, a3, cs  schmitt     1.0 ? a  i ih 3  sp, buswd, tin, tpc1, tpc2,   tosel1, tosel2       1.0 ? a  input low-level current   i il 1 a0/cl, a1/ce,  a2/di, rst, stnby  schmitt   -1.0   ? a  i il 2  iocnt1, iocnt2, dack  d0, d1, d2, d3,  d4, d5, d6, d7  wr, rd, a3, cs  schmitt   -1.0   ? a  i il 3  sp, buswd, tin, tpc1, tpc2,   tosel1, tosel2     -1.0   ? a  output high-level voltage  v oh 1  clk16, data, flock, block,   fck, bck, crc4  cmos  i oh =-1ma v dd -0.4   v  v oh 2  dreq, rdy, d0,  d1, d2, d3, d4,  d5, d6, d7, d8, d9,  d10, d11, d12,  d13, d14, d15, int  cmos  i oh =-2ma v dd -0.4   v  output low-level voltage  v ol 1  clk16, data, flock, block,  fck, bck, crc4  cmos  i ol =1ma   0.4 v  v ol 2  dreq, rdy, d0, d1, d2, d3, d4,  d5, d6, d7, d8, d9,  d10, d11, d12,  d13, d14, d15, int  cmos  i ol =2ma   0.4 v  v ol 3 do  nch-open drain  i ol =2ma   0.4 v  output leakage current  ioff  do    v o =v dd    1.0 ? a  hysteresis voltage  vhys  a0/c l, a1/ce, a2/di, rst,   stnby, iocnt1, iocnt2, dack  d0, d1, d2, d3,  d4, d5, d6, d7  wr, rd, a3, cs      0.1v dd  v  internal feedback  resistance  rf xin, xout      1.0 m ?   current drain  i dd        6 12 ma    bandpass filter characteristics  at ta = 25 ? c, v dd  = 2.7v to 3.6v, v ss  = 0v  parameter symbol conditions  ratings  unit  min typ max  input resistance  rmpx mpxin-vssa, f=100khz  50 k ?   reference supply voltage output  vref vref, vdda=3v  1.5 v  bpf center frequency  fc flout  76.0 khz  -3db band width  fbw flout  19.0 khz  group-delay in band width  dgd flout    ? 7.5 ? s  gain  gain flout-mpxin, f=76khz  20 db  attenuation characteristic  att1  flout, f=50khz  25  db  att2 flout, f=100khz  15  db  att3 flout, f=30khz  50  db  att4 flout, f=150khz  50  db   

 LC72717PW  no.a2064-4/26   buswd  sp  rst  stnby                          cs  a3  a2/di  a1/ce  a0/cl  rd  wr  do    vssd  vddd  int  block diagram                                          package dimensions  unit : mm (typ)  3190a                                              10.0 10.0 12.0 12.0 0.15 0.5 (1.5) 0.1 1.7max 0.18 0.5 (1.25) 116 17 32 33 48 49 64 sanyo : sqfp64(10x10) vssa vre f mpxin vdda flout cin vssd xin   xout  vddd  iocnt1  iocnt2                              clk16  data    flock  block  fck  bck    crc4  dreq  dack  vssd  vddd  rdy    d15 d14 d13 d12 d11 d10 d9  d8  d7  d6  d5  d4  d3  d2  d1  d0  anti-  aliasing filter 76khz  bpf(scf) reference  voltage  divider  2t delay  1t delay  lpf msk correction circuit lpf pn  demodulation +  -  vref  parallel if ccb if   frame  memory    error correction  and  layer 2 crc      timing   control    internal clock  output control  and  cpu register  clock  regeneration  synchronization regeneration  layer 4  crc 

 LC72717PW  no.a2064-5/26   pin assignment                                                        list of pin functions  pin no.  name of pin  io form  state with rst=?l?  description of functions  1 xout  o  oscillation  pin for system clock (crystal oscillator)  2 vddd  -  -  digital power pin  3 iocnt1  i  input  data bus i/o control 1 input pin (parallel if)  * connect to vssd when ccb if (sp=h) is to be used.   4 iocnt2  i  input  data bus i/o control 2 input pin  (parallel if)  * connect to vssd when ccb if (sp=h) is to be used.   5 clk16  o  l  clock regeneration monitor pin  6 data  o  l  demodulation data monitor pin  7 flock  o  l  frame synchronization flag output pin (h: synchronized)  8 block  o  l  block synchronization flag output pin (h: synchronized)  9 fck  o  l  frame start signal output pin  10 bck  o  l  block start signal output pin  11 crc4  o  h  layer 4 crc check result output pin  12 dreq  o  h  dma req signal output pin (parallel if)  13 dack  i  input  dma ack signal input pin (parallel if)  * connect to vddd when ccb if (sp=h) is to be used.   14 vssd  -  -  digital gnd pin  15 vddd  -  -  digital power pin  16 rdy  o  h  read data ready signal out put pin (parallel if)   continued on next page.  top view    buswd  sp  rst  stnby  cs  a3  a2/di  a1/ce  a0/cl  rd  wr  nc  do  vssd  vddd  int  48  47  46  45  44  43  42  41  40  39  38  37  36  35  34  33  1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  32  31  30  29  28  27  26  25  24  23  22  21  20  19  18  17  tin  nc  vssa  vref  mpxin  vdda  flout  cin  nc  tpc1  tpc2  test  tosel1  tosel2  vssd  xin  LC72717PW  d15  d14  d13  d12  d11  d10  d9  d8  d7  d6  d5  d4  d3  d2  d1  d0    xout  vddd  iocnt1  iocnt2  clk16  data  flock  block  fck  bck  crc4  dreq  dack  vssd  vddd  rdy 

 LC72717PW  no.a2064-6/26   continued from preceding page.   pin no.  name of pin  io form  state with rst=?l?  description of functions  17 d0  i/o  input  data bus 0 to 7 i/o pins (parallel if)  bus width switched to 8 bits or 16 bi ts according to the buswd setting   * connect to vssd when ccb if (sp=h) is to be used.  18 d1  i/o  input  19 d2  i/o  input  20 d3  i/o  input  21 d4  i/o  input  22 d5  i/o  input  23 d6  i/o  input  24 d7  i/o  input  25 d8  o  hi-z  data bus 8 to 15 output pins (parallel if)  * output off for 8 bit bus width (buswd=l)  26 d9  o  hi-z  27 d10  o  hi-z  28 d11  o  hi-z  29 d12  o  hi-z  30 d13  o  hi-z  31 d14  o  hi-z  32 d15  o  hi-z  33 int  o  h  interrupt output pin for external cpu  34 vddd  -  -  digital power pin  35 vssd  -  -  digital gnd pin   36  o d  o  hi-z(h)  o d output pin (ccb if)  37 nc  -  -  nc pin (this pin must be open.)  38 wr  i  input  write control signal input pin (parallel if)  * connect to vddd when ccb if (sp=h) is to be used.  39 rd  i  input  read control signal input pin (parallel if)  * connect to vddd when ccb if (sp=h) is to be used.  40 a0/cl  i  input  cl input pin (ccb if)/ address input pin 0 (parallel if)  41 a1/ce  i  input  ce input pin (ccb if)/ address input pin 1 (parallel if)  42 a2/di  i  input  di input pin (ccb if)/ address input pin 2 (parallel if)  43 a3  i  input  address input pin 3 (parallel if)  * connect to vssd when ccb if (sp=h) is to be used.  44 cs  i  input  chip selector input pin (parallel if)  * connect to vddd when ccb if (sp=h) is to be used.  45 stnby  i  input  standby mode input pin (h: standby)  46 rst  i  input  system reset input pin (l: reset)  47 sp  i  input  ccb/parallel setting input pin (h: ccb, l: parallel)  48 buswd  i  input  data bus width setting input pin (l: 8 bits, h: 16 bits)  49 tin  i  input  test input pin (this pin must be connected to vssd.)  50 nc  -  -  nc pin (this pin must be open.)  51 vssa  -  -  analog gnd pin  52 vref  ao  vdda/2  reference voltage output pin  (vdda/2)  53 mpxin  ai  input  baseband (multiplex) signal input pin   54 vdda  -  -  analog power pin   55 flout  ao  vdda/2  subcarrier output pin (76khz bpf output)  56 cin  ai  input  subcarrier input pin (comparator input)  57 nc  -  -  nc pin (this pin must be open.)  58 tpc1  i  input  test input pin (this pin must be connected to vssd.)  59 tpc2  i  input  test input pin (this pin must be connected to vssd.)  60 test  i  input  test mode setting pin (this pin  must be connected to vssd.)  61 tosel1  i  input  test input pin (this pin must be connected to vssd.)  62 tosel2  i  input  test input pin (this pin must be connected to vssd.)  63 vssd  -  -  digital gnd pin  64 xin  i oscillation  system clock pin (crystal oscillator/external clock input) 

 LC72717PW  no.a2064-7/26   internal equivalent ci rcuit of analog pins  name of pin  pin number in parentheses  internal equivalent circuit  mpxin(53)          flout(55)                  cin(56)                  vref(52)                      +  -  +  -  vref  vdda  vssa 

 LC72717PW  no.a2064-8/26   cpu interface     ccb (computer control bus), which is the sanyo original seri al bus format for sanyo?s aco ustic lsis, performs data  input and output.  the ccb address is transmitted with ce= ?l?, acknow ledging the ccb i/o mode when ce is set to ?h?.    (1) list of ccb modes  ccb address  i/o mode description  hexadecimal b0 b1 b2 b3 a0 a1 a2 a3  fah  0 1 0 1 1 1 1 1  input  16-bit control data input  fbh  1 1 0 1 1 1 1 1 output  output of data corresponding to the  input clock (cl) portion  fch  0 0 1 1 1 1 1 1  input  layer 4 crc check circuit data input  (on the 8-bit units)  fad  1 0 1 1 1 1 1 1 output  output of the register only    (2) data input (ccb address   fah)  this is to set data to the lsi internal register. di in put includes both ccb address fah and 16-bit data (di0 to  di15) are input.   assignment of each bit is as shown in th e table below. though di12 to di15 ar e invalid data, it is necessary to enter  the arbitrary data so that the  total of 16 bits can be obtained. for the cont ents of each register  and register address,  refer to the chapter of cpu registers.  (note that writing into the layer 4 crc check register w ill be described later (for the ccb address, use fch.))                          (3) output of the corrected data (ccb address   fbh)  the corrected packet data is output from ls i. the ccb address, fbh, is input in di.   the valid data to be output is maximum 288 bits. if the clock input (cl input) is interrupted halfway to set ce to the  ?l? level, data output is not troubled by the next interrupt.    ? the maximum data to be output is 288 bits (36 bytes) and the leading two bytes, to which the status register  (stat) contents and the block number register (blno) contents are added, are output.  ? stat and blno, which are the register contents  outputs, are output respectively with lsb first.  ? the corrected data is output sequentially beginnin g with the leading bit in data of one block.  ? the bic code is not output.  ? in case of data reading for multiple times by one interrupt signal (int), the output data is not guaranteed.    stat (8)  bln0 (8)  data block (176)   error-corrected data layer 2 crc (14)  parity (82)  7 o d   to   0 o d   15 o d   to   8 o d   16 o d  to  191 o d   205 o d   to   192 o d   287 o d   to   206 o d     (lsb)  input data (8-bit)  (msb)  register address  invalid data  di0 di1 di2 di3 di4 di5 di6 di7 di 8 di9 di10 di11  di12 to di15  bit0 bit1 bit2  bit3 bit4 bit5  bit6 bit7 bit0  bit1 bit2 bit3  bit4 to bit7  di0  b0  b1  b2  b3  a0  a1  a2  a3  di1  di13  di14  di15 tch tcl  ce  cl  di  internal data latch  tsu  thd  tel tes tlc teh

 LC72717PW  no.a2064-9/26                             (4) layer 4 crc check circuit (ccb address   fch)  this is a function to detect the error in the data gr oup (layer 4 crc), transmitting  the data group of specified  number of bytes, via the ccb interface, to lsi. the ccb addre ss is fch. in this case, it is not necessary to send  register address.   the length of data group to be transmitted is on the 8-bit uni ts. here is not any upper limit (such as n pieces in the  figure below) for the length of data to be transmitted at a time and data transmission can be divided into multiple  times.                                  (5) register output (ccb address   fad)  this is the dedicated register that can  read only the status register (stat) and block number register (blno) in lsi.   to di, the ccb address (fad) is input. data is output in  order of the status register and the block number register.    do  do0 b0  b1  b2  b3  a0  a1  a2  a3  do1 d o 285  d o 286  tch tcl  ce  cl  di  tsu  thd  tel tes d o 287  do2 tddo  teh  tddo2 ce  cl  di  b0  b1  b2  b3  a0  a1  a2  a3  cr1 n-3  n-2  n-1  tch  tcl  crc4 pin output tsu  thd  tel  tes teh tcrc output after   transmission   of n pieces  note: the number of ns must be on the 8-bit units.  cr0 ce  cl  di  do  st0  b0  b1  b2  b3  a0  a1  a2  a3  st1  bln5  bln6  tch  tcl  tsu  thd  tel tes bln7 st2  tddo  teh tddo2

 LC72717PW  no.a2064-10/26     symbol parameter min typ max unit  tcl  clock ?l? level time  0.7 ? s  tch  clock ?h? level time  0.7 ? s  tsu  data setup time  0.7 ? s  thd data hold time  0.7 ? s  tel  ce wait time  0.7 ? s  tes  ce setup time  0.7 ? s  teh  ce hold time  0.7 ? s  tlc  data latch change time  0.7 ? s  tddo*1  do data output time  277 555 ns  tddo2  do data output off time  140 ns  tcrc  crc4 change period  0.7 ? s    * 1 do data output change time from the ?h? level to the ?l ? level. output change time from the ?l? level to the ?h?  level is determined by the external pull-up resistance value and load capacitance value.    cpu interface     this lsi can perform control via the parallel interface, in a ddition to the ccb interface. to  use the parallel interface, it   is necessary to set the sp pin = l. the data bus width can be selected with the buswd pin. (buswd pin -  l: 8 bits,  h: 16 bits)  the dma transmission method can al so be selected according to th e setting of control register.     (1) data input (register setting)  data is set to the register in lsi. fo r accessing, input the register address to a0  to a3 pins and the write data to the  d(n) pin.   set the cs pin = l, and then the wr pin = l. subsequently, by setting the wr pin = h and the cs pin = h after the  twwrl period, the data can be set to the register. it is ne cessary to keep an interval of tcywr or more before the  next data input.                               tsawr  twdh twwrl tcywr a0 to a3  cs  wr  d(n)  thawr  twds 

 LC72717PW  no.a2064-11/26   (2) register output  this is to read data from the register in lsi. only the status register (stat) and block number register (blno) in  lsi can be read.  for accessing, input the register address in  a0 to a3, set the cs pin = l, and then the rd pin = l. this causes the  rdy pin to change from ?h? to ?l?. then, data is output from the d(n) pin after the rdy pin becomes ?h?. it is  necessary to keep an interval of tcyrd or more before the next data output. (n: 0-7 for buswd=l and 0 ? 15 for  buswd=h.)   by setting bit 3 (rdy) = 1 of the control register 2, the rdy pin output method can be changed. in this case, the  rdy pin changes from ?h? to ?l? in the timing enabling output of the acquired data and the pin returns to ?h? after  the end of data output (shown as timing 2 in the figure).                                tsard  thard tdrdy2  twrdl  tcyrd a0 to a3  cs  rd  d(n)  valid  output  rdy (timing1: default)  twrdy  tdrdy  rdy (timing2)  tddatn  trdh tdrdy+twrdy  tdaton 

 LC72717PW  no.a2064-12/26   (3) corrected data output  this is to output the packet data after correction processing  from lsi. the total length of output data is 176 bits (22  bytes) only, and the layer 2 crc data (14 bits) and parity da ta (82 bits) are not output. the corrected data is output,  on either the 8-bit or 16-bit units, sequentially from the leading data among those in one packet. the bic code is not  output.  the accessing method is the same as for th e register output and the address ?0? is  input to a0 to a3 pins. since this  is different from the register output in  the timing conditions during access, the  timing chart is shown here separately  from the register output. the rdy signal output method can also be selected similarly.     data block (176 bits) data after error correction  layer 2 crc (14 bits)  parity (82 bits)  structure of a single data packet (tot al length 272 bits: bic not included)                                                        (4) layer 4 crc check output  this is a function to detect error of data group (layer  4 crc). the crc4 pin = ?h? or bit1 (crc4) = 1 of the status  register after writing of the data group into the layer 4  crc register means that there is no error. the accessing  method is the same as for the data input, and the address ?6 h? of the layer 4 crc register  is input into the register  address.     (5) dma transmission output  setting bit0 (dma) = 1 of control register 2 causes the dma mode, allowing the corrected data to be output in the  dma method.   for accessing, input the address ?0h? to a0 to a3 pins afte r falling of the dreq output pin, setting the cs pin = l,  and then the rd pin = l. after the dreq pin = h, data is  acquired from the d(n) pin. th en, the wait state occurs for  the tcydm period or longer till the dreq pin becomes ?l?. in the dma mode, only 8 bits can be selected for the  data bus width. (n: 0 to 7 for buswd=l. do not set buswd=h because it may cause fault.)  the dack pin can be used instead of the rd pin for dma  transmission. in this case, it is necessary to set bit1  (dma_rd) = 1 of the control register 2. it is also possible to change the polarity of dreq and dack pins. in this  case, it is necessary to set bit4 (dreq) = 1 and  bit5 (dack) = 1 of the control register 2.   tsard  thard trdh twdrd  tcyrd a0 to a3  cs  rd  d(n)  valid  output  rdy (timing1: default)  twdrdy  tdrdy  rdy (timing2)  valid  output  tddatn  * a0 to a3 should be set to 0 during  reading of corrected data.  tdrdy2 tdaton  tdrdy+twrdy 

 LC72717PW  no.a2064-13/26                                                     symbol parameter min typ max unit  tsard  address and cs to rd setup  20   ns  thard *1  rd to address and cs hold  0   ns  twrdl  rd ?l? level width  340   ns  tcyrd  rd cycle wait  150   ns  twrdy  rdy width (at register output)  60  210 ns  trdh  rd data hold  0  40 ns  tsawr  address and cs to wr setup  20   ns  thawr  wr to address and cs hold  20   ns  tcywr wr cycle wait  150   ns  twwrl  wr ?l? level width  200   ns  twds  wr data setup  20   ns  twdh  wr data hold  20   ns  tdrdy  rdy output delay  0  40 ns  tdrdy2  rdy output delay 2  0  40 ns  twdrd  rd width at output of corrected data   buswd=l (8bit)  340   ns  rd width at output of corrected data   buswd=h (16bit)  620   ns  twdrdy  rdy width at output of corrected data   buswd=l (8bit)  60  210 ns  rdy width at output of corrected data   buswd=h (16bit)  300  490 ns  trddm dma start time  20   ns  tdreq  dack to dreq delay    260 ns  tdaton  datn output start time  0  40 ns  tddatn  datn output delay  0  40 ns  tcydm  dma cycle wait    420 ns  twrdm  rd ?l? level width at dma transmission output  300   ns    * 1 specified up to the earliest negating of a0 to a3 and cs   tdreq tcydm trdh dack (when dack is selected)  rd (default)  d(n)  dreq  twrdm a0 to a3  cs  valid  output  tddatn  trddm  tsard thard  valid  output  0 0  *a0 to a3 should be set to 0  during dma transmission 

 LC72717PW  no.a2064-14/26   cpu registers  this lsi has both write registers and read  registers. access to the registers is ma de via ccb if or parallel if. switching  of access mode is made with the sp pi n. (ccb if: sp=h, parallel if: sp=l)    (1) write registers  setting any data to ?0h? or ?7h? or larger  address of write-registers is  prohibited. do not set any data to these addresses.     ?  list of write registers   adr r/w register name  description  0h  -  -  reserved (setting prohibited)  1h  w  bic  allowable number of bic errors  2h  w  syncb  block synchronization: error protection count  3h  w  syncf  frame synchronization: error protection count  4h  w  ctl1  control register 1  5h  w  ctl2  control register 2  6h  w  crc4  layer 4 crc register (for the parallel if only. ccb to use the dedicated address)  7h and beyond  -  -  reserved (setting prohibited)    ?  1h : number of allowa ble bic errors    register to set the allowable number of bic er ror bits for determination of synchronization   adr register name  bit  name description reset  1h  bic  7-4  bic_b  backward protection value (initial value 2)  sets the number of allowable bic error bits (when not synchronized).  0010b  3-0  bic_f  forward protection value (initial value 2)  sets the allowable number of bic error bits (when synchronized).  0010b  when the block synchronization determination output (block) is to be used determination of whether or not there is  any fm multiplex data, it is recommended to set the allowabl e number of bic errors during backward protection to  ?0001b? or ?0000b?.  

 LC72717PW  no.a2064-15/26   ?  2h : block synchronization: error protection count    register to set the number of block synchronization protections for determination of block synchronization.   adr register name  bit  name description reset 2h  syncb  7-4  syncb_b  backward protection value (register  initial value 1: number of  backward protections 2)  number of backward protections = backward protection value +1  0001b 3-0  syncb_f  forward protection value (register initial value 7: number of forward protections 8)   number of forward protections = forward protection value +1  0111b to change the set value, it is necessary to set the valu e determined by deducting 1 from the desired number of  protections.    the number of forward and backward protections can be  set separately. the conditions for counting the number of  protections are as follows:     ?  number of backward protections (not synchronized): block=l)  when the timing of the free-ru n counter for lsi internal synchronization  agrees with that of  received bic, the  protection counter is incremented by 1.  similarly, when the timing between th e lsi internal counter and the received  bic is lost, the protection counter is cleared to zero. th e count timing is the timing of the lsi internal counter.   ?  number of forward protections (synchronized: block=h)  contrarily to the case of backward protection, the number of protections is counted up when the timing of lsi internal  free-run counter is deviated from the received bic detectio n timing. the number of prot ections is cleared to zero  when they agree.     the figure below shows the agreement/d isagreement between the lsi internal  timing and received bic timing and the  relationship between the protection counter value and block signal.  for the number of forward/backward protections of 3, the protection counter value at a timing of block signal  changeover is 2, that is, smaller by 1. the number of protec tions is determined in the internal circuit by comparing the  register set value for the number of forward/backward protections and the protection counter. accordingly, the register  set value must be set to the value smaller than the desired number of protections by 1.   for example, when the number of both forward and backward protections is 3 as shown below, it is necessary to set  ?22h?. if the set value is ?00h?, the number of protections  becomes 1 by definition for forward and backward protections.  however, the operation becomes the same as fo r the state without the protection circuit.   when the block synchronization flag output (block) is to be used for determination whether or not there is fm  multiplex data, it is recommended to reset the value severer than the initial value.                           ?  3h : frame synchronization: error protection count    register to set the number of frame synchronization protections for determination of frame synchronization    adr register name  bit  name description reset  3h  syncf  7-4  syncf_b  backward protection value   (register initial value 1: number  of backward protections 2)  number of backward protections = backward protection value +1  0001b  3-0  syncf_f  forward protection value   (register initial value 7: num ber of forward protections 8)  number of forward protections = forward protection value +1  0111b  to change the set value, it is necessary to set the valu e determined by deducting 1 from the desired number of  protections. this lsi detects bic peculiar change points exis t at four points in one fra me and increases/decreases the  counts of protection counter by determining agreement/disag reement with the timing counter for lsi internal frame  synchronization.  reset  block  bic position   of synchronization  counter  received data  for the register set value of 22h:  the number of both the forward and backward protections become 3. protection   counter  bic  1 2 3  1 2 3 0  1  2  0 1 2 0  1 0

 LC72717PW  no.a2064-16/26   ?  4h : control register 1    register to control the block reset on/off, function activation/stop, and the data output method.     adr register name  bit  name description reset  4h  ctl1  7  crc4_rst  layer 4 crc check circuit reset setting  1: reset on       0: reset off  to cancel reset, it is necessary to set 0.  0  6  o d _move sets the o d pin output method changeover  0: hi-z state retained in states other than data output  1: changes in an interlocked  manner with the int signal  0  5  int_move  sets changeover of co rrected data output method  *4  0: outputs only data received at co mpletion of corre ction & layer 2 crc  completion as well as during synchronization  1: outputs all of data  0  4  sync_rst  synchronization regeneration circuit reset setting  *1  1: reset on       0: reset off  0 to be set to cancel reset  0  3  ec_stop  error correction function down setting  *2  0: all functions activated  1: only msk detector circuit and synchronization regeneration circuit activated  0  2  vec_halt  vertical error correction function down function  *3  0: executes vertical error correcti on and second horizontal correction.  1: does not execute vertical error corr ection and second horizontal correction.  0  1  rtib  real-time information block setting  *5  0: real-time information blocks present.  1: no-real-time information block.  0  0 frame frame setting  0: specifies method b.  1: specifies method a.  0  * 1 with sync_rst=1, the synchronization status and the sync hronization protection status are cleared, resulting in the  unsynchronized state. this function enables rapid pull-in of frame synchronization when the frame synchronization  of new tuned and received data is deviat ed during tuning of a radio receiver.  in this case, registers such as the  number of allowable bic errors, the number of block forward/backward protections, and the number of frame  forward/backward protections are not initialized. during rese t, the int signal is not output and the do pin becomes  the hi-z output.   * 2 with ec_stop=1, all of operations and data output related to error correction is shut down. msk demodulation,   synchronization circuits, serial data input , and layer 4 crc circuit remain operative.  * 3 with vec_halt=1 setting, all of lsi op eration related to vertical correction  and second horizontal correction are   shut down. only the data after first horizontal correction is output.   * 4 since the output mode will be modified depending on the setting of the vec_out flag or the result of horizontal  error correction, refer to the ?list of operation modes? section for detail.  *5 in the itu-r recommended frame structure method a, a total of 12 data blocks can be inserted in the parity data area  (the area that consists of 82 consecutive blocks of parity packets). if this ic is used ina system that has no real-time  information blocks (rtib), this flag must be set.       note that if this flag is changed, frame sync hronization is retained in the synchronized state for the time  corresponding to the forward protection count, and then switc hes to the unsynchronized st ate. to quickly reestablish  frame synchronization, applications must reset the synchronization circuit using the sync_rst flag.

 LC72717PW  no.a2064-17/26   ?  5h : control register 2    register to control the parallel if setting, vertically-corrected data output method, etc.    adr register name  bit  name description reset  5h  ctl2  7  reserved  either keep an initial value or set it to 0.  0  6  blk_rst  block synchronization circuit reset setting  *1  1: reset on       0: reset off  0 to be set to cancel reset  0  5  dack  dack signal polarity setting (effective for sp=l only)  0: negative logic for dack signal polarity  1: positive logic for dack signal polarity  0  4  dreq  dreq signal polarity setting (effective for sp=l only)  0: negative logic for dreq signal polarity  1: positive logic for dreq signal polarity  0  3  rdy  rdy signal timing setting (effective for sp=l only)  0: outputs the rdy signal in the timing 1.  1: outputs the rdy signal in the timing 2.  0  2  vec_out  vertically error corrected data  output method changeover setting  *2  0: no vertically error corrected output if  vertical error correction has not been made  1: all data output even when vertic al error correction has not been made  0  1  dma_rd  dma read control signal selection setting (effective for sp=l only)  0: rd signal used  1: dack signal used  0  0  dma  dma transmission function enable setting (effective for sp=l only)  0: dma transmission not used for reading of corrected data  1: dma transmission used for reading of corrected data  0  * 1 with blk_rst=1, the block synchronization state and block synchronization protection counter value are cleared.  but this does not affect the functions  related to frame synchronization.   * 2 with vec_out=1, one frame of data completely free from er ror. the data similar to the horizontally-corrected data  is output in the timing of output of ve rtically-corrected data even when ve rtical correction has not been made.     ?  6h : layer 4 crc register    register for data group writing to check the layer 4 crc.  used on with the parallel if. the dedicated ccb address is to be used for ccb if.     adr register name  bit  name description reset  6h  crc4  7  crcdat7  layer 4 crc check data setting  by writing value consecutively into this register, the layer 4 crc check of data  group comprising multiple bytes can be made.    the crc checked results can be known by c hecking the crc4 flag in the status  register or crc4 pin output.  0  6 crcdat6  0  5 crcdat5  0  4 crcdat4  0  3 crcdat3  0  2 crcdat2  0  1 crcdat1  0  0 crcdat0  0 

 LC72717PW  no.a2064-18/26   (2) read registers    ?  list of read registers  adr r/w register name  description  0h  r  pdato  input this address into a0 to a3 after reading of error-corrected data  1h r stat status register  2h  r  blno  block number register  3h and beyond  -  -  reserved  parallel mode: to read registers, send addr ess shown in the list of read registers.  ccb mode: to read registers, send assigned ccb address (fbh or  fad). it is not necessary to send address shown in the  list of read registers.    ?  1h : status register    register to confirm various states    adr register name  bit  name description  reset  1h  stat  7  vh  determination on ve rtically error corrected data  0: data for which only horizontal correction is performed  1: data for which vertical and second horiz ontal correction after horizontal correction  are performed  0  6 blk block synchronization state  0: data that is received when block  synchronization is not established  1: data that is received when bloc k synchronization is established  0  5 frm frame synchronization state  0: data that is received when frame  synchronization is not established  1: data that is received when fram e synchronization is established  0  4 err error correction state  0: data whose correction is completed and for which error is not detected by the layer 2  crc check  1: data whose correction is impossible or fo r which error is detected by the layer 2 crc  check.  0  3  pri  determination of parity block  0: data that is estimated to be data bl ock by the frame synchronization circuit  1: data that is estimated to be parity bl ock by the frame synchronization circuit  0  2  head  frame head determination  1: data that is estimated to be the frame head block by the frame synchronization circuit  0: data other than above  0  1  crc4  layer 4 crc check result  0: error in layer 4 crc check result  1: no error in layer 4 crc check result  1  0  rtib  real-time information block state  1: indicates the data is a real-time informatio n block.(this bit is valid only in method a?.)  0: the others  0                                     

 LC72717PW  no.a2064-19/26   ?  2h : block number register    register to confirm the output data block number  adr register name  bit  name description reset  2h  blno  7  bln7  indicates the block number or parity block number of output data    data block number  0 to 189  parity block number  0 to 81  0  6 bln6  0  5 bln5  0  4 bln4  0  3 bln3  0  2 bln2  0  1 bln1  0  0 bln0  0    ?  data renewal timing of read register   the timing for rewriting of read register (stat, blno) data is 1ms up to a time point immediately before changing  of int from h to l.     ?  read procedure of corrected data    normally, the status register is first read because of occu rrence of interrupt to check the condition of corrected output  data that is output by the interrupt signal, determining whet her or not read is necessary. fo r example, read is not made  till the next interrupt if the error correction result is ng and read is not necessary.   for ccb if, data read is made at the ccb address, ?fbh?,  and determination is made by means of the status  information added by 16 bits to see if the subsequent data  is to be read. when interrupting read, set the ce signal to  ?l?.   it is possible to read the register in a manner a synchronous with the interrupt signal. for example, to check the  current receiving state, read the status  register to check blk (data received  during block synchr onization) and frm  (data received during frame synchronization) . in this case, read data is more clos e to the current receiving state, when  vh=0 (data subject to hori zontal correction only)  information is used.     ?  layer 4 crc check    to perform layer 4 crc check, the data group to be checked  is transmitted. after transmission, it is determined that  the data group is free from error if th e crc4 pin becomes the h-level output or the status register crc4 (layer 4 crc  check result) is ?1?.  the crc4 pin or crc4 flag of status register is either ?h? or  ?1? when all bits of check register in lsi are ?0?. to  perform layer 4 crc check using this fu nction, it is necessary to initialize th e crc check register in lsi before  transmission of one group of one data group. initializa tion is made by setting the crc4_rst (layer 4 crc check  circuit reset) of control register to ?1?.   subsequently, to transmit the layer 4 crc check data, set crc4_rst back to 0 to cancel reset.     the generating polynomial of crc code is as follows: g(x) = x 16  + x 12  + x 5  + 1 

 LC72717PW  no.a2064-20/26   error correction  (1) error correction and output conditions of  error-corrected data (in the default state)  the received data is subject to error detection by the la yer 2 crc and error correction by the (272,190) code for each  one block (272 bits). at the end of correction, preparation  for transmission to cpu is made and the int signal is output.  this is called ?horizontal correction?.     in the default state, this int signal is output only when the output data concerned meets all of three conditions as  follows:     ? data whose error correction is completed and for which layer 2 crc detects no error   ? data received during block  and frame synchronizations  ? data in the data packet  *depending on the register mode setting, horizontally-corr ected data may be output regardless of conditions of  ?  to  ?   above.     when horizontal correction cannot cover completely, correction by the product code is made frame by frame. for data  that cannot be horizontally  corrected, the second hori zontal correction is made.  this series of operations is called ?vertical correction?.  conditions for the data obtained from vertically-corrected  output are as follows in the default state:     ? data that cannot be corrected by hor izontal correction, but that has been  completely corrected by the vertical  correction   ? data in the data packet    accordingly, horizontally-corrected data  is not output. packet data that cannot be corrected horizontally or vertically  is not output. the parity packet data after vertical correction is not output either.   vertical correction is applied to the w hole packet data that have been receive d during frame synchronization, and is  executed when horizontal correction canno t correct all packet (block) data. ver tical correction is not made when the  error-free data is received for one frame  or when the received data is not synchr onous in flame sync hronization during  reception. for the packet whose error ha s been corrected by horizontal correctio n and any error-free packet, vertical  correction is not made to prevent faulty correction.   in the default setting, the applicable ve rtically-corrected output is not output  when vertical corr ection has not been  made.   * depending on the register mode setting, the vertically-corrected data may be output regardless of whether or not  vertical correction is to be made.  

 LC72717PW  no.a2064-21/26   (2) error-corrected data output timing (basic restrictions)  data received by lsi is corrected error and written sequenti ally without any interruption  into the output data buffer  memory. since this data buffer memory has a capacity for one -block data, the corrected data before reading is over- written by the next data if data read is delayed. in cons equence, it is essential to re ad data according to the timing  stipulations shown below.      this lsi specifies the output timing for each of horizo ntally and vertically corr ected data as follows:     ? upon completion of preparation for the output data, lsi lowers the int pin to ?l? as a request for transmission.   ? data output has the period during which only horizontal data can be read and the period during which horizontal and  vertical data are read accor ding to the time division.   ? complete data transmission within about 9ms after int =  ?l?. when only the horizontally-corrected data can be  output, data transmission is possible for about 18ms. even when  cpu is in the course of reading, the output buffer is  overwritten by the next output data once the specified time period is expired.   ? the data amount that can be read by one horizontal and vertical transmission request (int) is one block only.  vertically-corrected data is output se quentially beginning with the first block  after completion of vertical correction,  but the data of parity block is not output.                                         horizontal data output period  horizontal data output   period  vertical data output   period  period during which data guarantee is impossible  output of only horizontal data  divided output for horizontal and   vertical data  1ms  18ms 68 ? s  68 ? s  int  1ms  9ms  int 

 LC72717PW  no.a2064-22/26   (3) horizontally-corrected data output timing (relationship with the received data)  the timing relationship between the recei ved data and interrupt control signal  (int) for horizontar y-corrected data  output is shown. but the delay from the actual received si gnal caused by demodulation in  the msk demodulation block  is ignored.   block synchronization is established by determining the bic code. data of the nth packet can be output during  receiving of the next (n + 1) packet data.                                     (4) vertically-corrected data output timing  vertical correction is made when the  data of one frame is stored in the memory, frame synchronization has been  established, and when horizontal correctio n cannot correct all of packet data. ver tical correction start timing is the head  of a frame. during receiving of the first to 28 th  packets of the n-th frame, horizont al correction of each  packet is made,  transferring data to the cpu interface. using the idling time in  this period, vertical correction of the previous (n-1)-th  frame data is made.   vertically-corrected data is output fo r the amount equivalent to 190 blocks se quentially beginning with reception of the  29 th  packet (block), in such a manner that one block data is  output each time one block is received. only data of data  block in the fm multiplex broadcasting frame is output.   the final 190 th  block is output during reception of the 218 th  block.   in the vertically-corrected data output timing, the packet  data corrected by vertical correction is not output (int not  issued). however, vertical correction data output order is not shortened for the amount equivalent to the packet data that  is not output. for example, if the first to 100 th  data packets have been horizontally corrected, the 101 st  vertically  corrected packet data is output, not at the reception point of the block number 29  th , but at the 129 th  packet data  reception point.                                     (n-1) packet  n packet  (n+1) packet  received data  (n-1) packet data output period  period during which data cannot be guaranteed  n packet data output period  bic  bic 18ms 300ns max  62.5 ? s  300ns max  1ms  bck  int  68 ? s  data output period after   vertical correction of   previous frame  reception block no.  n-th frame  (n-1)-th frame  271  272  1  2  3  28  29  30  31  218 219 220  18ms  1ms  12 189  190  bck  fck  int  18ms  9ms 9ms 18ms ?   ? 

 LC72717PW  no.a2064-23/26   (5) list of operation modes  depending on the set value of int_move (bit 5 of control register 1) and vec_out (bit 2 of control register 2), the  int signal output timing and output data are modified. in the table below,  ?  indicates ?output?,  ?  indicates ?no  output.? and - indicates ?none applicable.?    parameter int_move vec_out  horizontal  correction  result  horizontally-corrected output  vertically-corrected  output  ok data  ng data  parity  ok data  ng data  default value  0  0  ok  ?  -  ?   ?  -  ng  ?   ?   ?   ?  *1  ?   mode 1  1  1  ok  ?  -  ?   ?  *2  -  ng  ?   ?   ?   ?  *2  ?   mode 2  1  0  ok  ?  -  ?   ?  *3  -  ng  ?   ?   ?   ?  *4  ?   mode 3  0  1  ok  ?  -  ?   ?  -  ng  ?   ?   ?   ?   ?   * 1 only data whose horizontal correction result is ng an d whose vertical correction result is ok is output.   * 2 all of vertically-corrected outputs (190 blocks/frame) are output, in both cases of horizontal correction result of ok  and ng, regardless of whether the verti cal correction result is ok or ng.   * 3 the vertically-corrected data is not output when there is  no data that is determined to be ng because all the  horizontal correcti on results are ok.   * 4 when there is any data whose hori zontal correction result becomes ng, a ll of vertically-corrected outputs   (190 blocks/frame) are output regardless of whether the vertical correction result is ok or ng. 

 LC72717PW  no.a2064-24/26   application sample circuit diagram   this is an application circuit example when the ccb serial in terface is selected, using a mi crocomputer operating on the  supply voltage of 3v.   the do pin must be pulled up by a resistor to the supply voltage.                                        crystal oscillator   7.200mhz  smd-49 made by daishinku corp.    the capacitance value to be connected to the above  crystal oscillator is the reference value.  before use, confirm that oscillation is fr ee from trouble using t he actual substrate.  v dd   fm composite  LC72717PW tin  nc  vssa  vref  mpxin  vdda  flout  cin  nc  tpc1  tpc2  test  tosel1  tosel2  vssd  xin  49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16    xout  vddd  iocnt1  iocnt2  clk16  data  flock  block  fck  bck  crc4  dreq  dack  vssd  vddd  rdy    32  31  30  29  28  27  26  25  24  23  22  21  20  19  18  17  d15  d14  d13  d12  d11  d10  d9  d8  d7  d6  d5  d4  d3  d2  d1  d0    buswd  sp  rst  stnby  cs  a3  a2/di  a1/ce  a0/cl  rd  wr  nc  do     vssd   vddd  int  48  47  46  45  44  43  42  41  40  39  38  37  36  35  34  33  5k ?   xtal  7.2mhz  560pf  3.3 ? f  10 ? f  22 ? h  22 ? h  analog gnd  22pf  22pf  100 ? f  0.01 ? f gnd  cpu interface  330pf 

 LC72717PW  no.a2064-25/26   cautions    operation at reset and standby    (1) reset signal  reset operation is performed by setting the rst pin input level to v il  or less for 300ns or more at the supply  voltage (v dd ) of 2.5v or more. (see the figure below).  be sure to perform reset operation at power on.                  (2) pin state at reset   refer to the list of pin functions.     (3) reset operation range   the reset signal causes reset inside lsi,  causing return to the initial state. though the crystal oscillation circuit is not  stopped, the internal divider circuit is stopped.     (4) data input after reset   if 300ns or more time has elapsed after completion of reset, th e register write control circuit is ready for activation.     (5) standby mode  set the stnby pin to the ?h? level, and lsi enters the st andby mode. in this mode, all of lsi operations can be  stopped. after canceling of stnby, the time is requi red till the crystal oscillation circuit becomes stable.   digital pin output states during standby is the same as for that dueing reset. on the other hand, analog output pins  (flout, vref) are l outputs (vdda/2 is output during reset).  similarly to the case of reset, the lsi inside is reset to return to the initial state.     supply voltage  rst  2.5v v ih   v il (0.3v dd )  300ns(min) 

 LC72717PW  no.a2064-26/26                                                             *note  the number of shipments of this lsi will be report ed to nhk-es by sanyo semiconductor co., ltd (the  number of samples is excluded).          ps ?  the darc (data radio channel) fm mult iplex broadcast technology was developed  by nhk (japan broadcasting corporation).  ?  the darc is a registered trademark of  nhk engineering services,inc. (nhk-es).  ?  a separate contract with nhk-es is required in advance for the manufacture and/or  sales of electronic equipment in japan and other countries that uses the patents, which  are related to darc technology, and which are registered in japan and such other  countries by nhk independently or in cooperation with a third party.  ?  darc and the logo shown on the right-hand side can be displayed on electronic  equipment that uses darc technology by the conclusion of a contract with nhk-es.    please contact nhk engineering se rvices for further details.    contact information: nhk engineering services,inc.  phone: +81- (0)3-5494-2400 (main)  url: http://www.nes.or.jp/index.html  this catalog provides information  as of august, 2012. specifications  and information herein are subject  to change without notice.   sanyo semiconductor co.,ltd. assumes no responsibility for equipment failures that result from using products at values that exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges, or other parameters) listed in products specif ications of any and all sanyo semiconductor co.,ltd. products described or contained herein. regarding monolithic semiconductors, if you should intend to use this ic continuously under high temperature, high current, high voltage, or drastic temperature change, even if it is used within the range of absolute maximum ratings or operating conditions, there is a possibility of decrease reliability. please contact us for a confirmation. sanyo semiconductor co.,ltd. strives to supply high-quality high-reliability products, however, any and all semiconductor products fail or malfunction with some probability. it is possible that these probabilistic failures or malfunction could give rise to accidents or events that could endanger human lives, trouble that could give rise to smoke or fire, or accidents that could cause damage to other property. when designing equipment, adopt safety measures so that these kinds of accidents or events cannot occur. such measures include but are not limited to protective circuits and error prevention circuits for safe design, redundant design, and structural design. in the event that any or all sanyo semiconductor co.,ltd. products described or contained herein are controlled under any of applicable local export control laws and regulations, such products may require the export license from the authorities concerned in accordance with the above law. no part of this publication may be reproduced or transmitted in any form or by any means, electronic or mechanical, including photocopying and recording, or any information storage or retrieval system, or otherwise, without the prior written consent of sanyo semiconductor co.,ltd. any and all information described or contained herein are subject to change without notice due to product/technology improvement, etc. when designing equ ipment, refer to the "delivery specification" for the sanyo semiconductor co.,ltd. product that you intend to use. upon using the technical information or products described herein, neither warranty nor license shall be granted with regard to intellectual property rights or any other rights of sanyo semiconductor co.,ltd. or any third party. sanyo semiconductor co.,ltd. shall not be liable for any claim or suits with regard to a third party's intellectual property rights which has resulted from the use of the technical information and products mentioned above.
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