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		  Datasheet File OCR Text:


		  mb9b400a series   32 - b it  a rm ?   cortex ? - m3   fm3  microcontroller   cypress semiconductor corporation  ? 198 champion court ? san jose ,  ca 95134 - 1709 ? 408 - 943 - 2600 document number:  002 - 05610 rev. *e       revised october 2 4 , 2017  the mb9b400a series are a highly integrated 32 - bit microcontroller that target for high - performance  and cost - sensitive  embedded  control applications.   the mb9b400a series are based on  the a rm ?   cortex ? - m3 processor and on - chip  flash memory and sram , and peripheral functions,  including motor control timers, adcs and communication interfaces (can, uart , csio , i 2 c, lin).   the products which are described in this data sheet are placed into  type 0   product categories in "fm3 f amily   p eripheral   m anual ".   features   32 - bit a rm ?   cortex ? - m3 core   ?   processor  version:   r2p0 ?   up to 80   mhz frequency operation ?   memory protection unit (mpu):   improve the reliability of an embedded  system ?   integrated nested vectored interrupt controller   (nvic):   1 nmi  ( non - maskable interrupt) and 48 peripheral interrupts and 16 priority levels ?   24 - bit system timer (sys tick):   system timer for os task management on - chip memories   [flash memory]   ?   up to 512 k byte ?   read cycle: 0wait - cycle@up to 60   mhz, 2wait - cycle* above * :   ins truction pre - fetch buffer is included.  s o when cpu access continuously, it becomes 0wait - cycle ?   security   function for code protection [sram]   this series contain a total of up to 64   kbyte on - chip sram.  this is composed of two independent sram   (sram0,  sram1). sram0 is connected to i - code bus  and   d - code bus  of cortex - m3 core. sram1 is connected to system bus.   ?   sram0:  up to  32   k byte ?   sram1:  up to  32  k byte can interface (max. 2   channels)   ?   compatible with can specification 2.0a/b ?   maximum transfer rate:   1 mbps ?   built - in  32 message buffer multi - function  s erial  i nterface   (max. 8   channels )   ?   4 channels with 16steps     9bit  fifo ( ch.4 - ch.7), 4 channels without  fifo ( ch.0 - ch.3) ?   operation mode is selectable from the followings for each channel . ?   uart   ?   csio   ?   lin   ?   i 2 c   [uart]   ?   full - duplex double buffer ?   selection with or without parity supported ?   built - in dedicated baud rate generator ?   external clock available as a serial clock ?   hardware flow control: automatically control the transmission by cts/rts (only ch.4) ?   various erro r detect functions available (parity errors, framing errors, and overrun errors) [csio]   ?   full - duplex double buffer ?   built - in dedicated baud rate generator ?   overrun error detect function available [lin]   ?   lin protocol rev. 2.1   supported ?   full - duplex double buffer ?   master/slave mode   supported ?   lin break field generate (can be changed 13 - 16bit  length) ?   lin break delimiter generate (can be changed 1 - 4bit length) ?   various error detect functions available (parity errors, framing errors, and overrun errors)
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                 document number:  002 - 05610 rev. *e                                                                                                                                                                 page    ri        0%%$ 6hulhv   1.   3 urgxfw  / lqhxs   0hpru\vl]h   3urgxfwghylfh   0%%)1$5$   0%%)1$5$   0%%)1$5$   2q  fkls)odvkphpru\     .e\wh     .e\wh     .e\wh   2q  fkls65$0     .e\wh     .e\wh     .e\wh     )xqfwlrq   3urgxfwghylfh   0%%)1$   0%%)1$   0%%)1$   0%%)5$   0%%)5$   0%%)5$   3lqfrxqw         &38     &ruwh[  0   )uht     0+]   3rzhuvxsso\yrowdjhudqjh     9wr  9   &$1,qwhuidfh   2   ch(max)   '0$&   8   ch   ([whuqdo%xv,qwhuidfh   $ggu    elw 0d[   'dwd      elw   &6  0d[   6xssruw 65$0 125)odvk   $ggu    elw0d[   'dwd      elw   &6  0d[   6xssruw 65$0 125	1$1' )odvk   0xowl  ixqfwlrq6huldo,qwhuidfh   8$57&6,2/,1,  &     fk0d[   %dvh7lphu   3:&5hordgwlphu3:033*     fk0d[   0)    7lphu   $'dfwlydwlrqfrpsduh     fk   xqlwv0d[   ,qsxwfdswxuh     fk   )uhh  uxqwlphu     fk   2xwsxwfrpsduh     fk   :dyhirupjhqhudwru     fk   33*     fk   435&     fk0d[   'xdo7lphu   xqlw   :dwfk&rxqwhu   xqlw   &5&$ffhohudwru                    document number:  002 - 05610 rev. *e                                                                                                                                                                 page    ri        0%%$ 6hulhv   2.   3dfndjhv   3urgxfwqdph   3dfndjh   0%%)1$   0%%)1$   0%%)1$   0%%)5$   0%%)5$   0%%)5$   /4)3   /4,    ppslwfk   ?     /4)3   /40    ppslwfk      ?  %*$   /%&     ppslwfk   ?      ? :  sppe     note :      refer to " package dimensions " for detailed information on each package.        

                 document number:  002 - 05610 rev. *e                                                                                                                                                                 page    ri        0%%$ 6hulhv   3.   3lq$vvljqphqw   /4,     (top view)         note :      the number after the underscore ( " _ " ) in pin names such as xxx_1 and xxx_2 indicates the relocated  port number. for  these pins, there are multiple pins that provide the same function for the same channel. use the extended port function  register (epfr) to select the pin .      vss p81 p80 vcc p60/sin5_0/tioa2_2/int15_1 p61/sot5_0/tiob2_2 p62/sck5_0/adtg_3/tx0_2/mad00 p63/int03_0/rx0_2/mad01 p0f/nmix/mad02 p0e/cts4_0/tiob3_2/ic13_0/mad03 p0d/rts4_0/tioa3_2/ic12_0/mad04 p0c/sck4_0/tioa6_1/ic11_0/mad05 p0b/sot4_0/tiob6_1/ic10_0/mad06 p0a/sin4_0/int00_2/frck1_0/mad07 p09/traceclk/tiob0_2/rts4_2 p08/traced3/tioa0_2/cts4_2 p07/traced2/adtg_0/sck4_2 p06/traced1/tiob5_2/sot4_2/int01_1 p05/traced0/tioa5_2/sin4_2/int00_1 p04/tdo/swo p03/tms/swdio p02/tdi p01/tck/swclk p00/trstx vcc 100 99 98 97 96 95 94 93 92 91 90 89 88 87 86 85 84 83 82 81 80 79 78 77 76 vcc 1 75 vss p50/int00_0/ain0_2/sin3_1/rto10_0/mdata0 2 74 p20/int05_0/crout/ain1_1 p51/int01_0/bin0_2/sot3_1/rto11_0/mdata1 3 73 p21/sin0_0/int06_1/bin1_1 p52/int02_0/zin0_2/sck3_1/rto12_0/mdata2 4 72 p22/sot0_0/tiob7_1/zin1_1 p53/sin6_0/tioa1_2/int07_2/rto13_0/mdata3 5 71 p23/sck0_0/tioa7_1/rto00_1 p54/sot6_0/tiob1_2/rto14_0/mdata4 6 70 p1f/an15/adtg_5/frck0_1/mdata15 p55/sck6_0/adtg_1/rto15_0/mdata5 7 69 p1e/an14/rts4_1/dtti0x_1/mdata14 p56/int08_2/dtti1x_0/mcsx7 8 68 p1d/an13/cts4_1/ic03_1/mdata13 p30/ain0_0/tiob0_1/int03_2/mdata6 9 67 p1c/an12/sck4_1/ic02_1/mdata12 p31/bin0_0/tiob1_1/sck6_1/int04_2/mdata7 10 66 p1b/an11/sot4_1/ic01_1/mdata11 p32/zin0_0/tiob2_1/sot6_1/int05_2/mdqm0 11 65 p1a/an10/sin4_1/int05_1/ic00_1/mdata10 p33/int04_0/tiob3_1/sin6_1/adtg_6/mdqm1 12 64 p19/an09/sck2_2/mdata9 p34/frck0_0/tiob4_1/tx0_1/mad24 13 63 p18/an08/sot2_2/mdata8 p35/ic03_0/tiob5_1/rx0_1/int08_1/mad23 14 62 avss p36/ic02_0/sin5_2/int09_1/mcsx3 15 61 avrh p37/ic01_0/sot5_2/int10_1/mcsx2 16 60 avcc p38/ic00_0/sck5_2/int11_1 17 59 p17/an07/sin2_2/int04_1/mwex p39/dtti0x_0/adtg_2 18 58 p16/an06/sck0_1/moex p3a/rto00_0/tioa0_1 19 57 p15/an05/sot0_1/mcsx0 p3b/rto01_0/tioa1_1 20 56 p14/an04/sin0_1/int03_1/mcsx1 p3c/rto02_0/tioa2_1 21 55 p13/an03/sck1_1/mad08 p3d/rto03_0/tioa3_1 22 54 p12/an02/sot1_1/tx1_2/mad09 p3e/rto04_0/tioa4_1 23 53 p11/an01/sin1_1/int02_1/rx1_2 p3f/rto05_0/tioa5_1 24 52 p10/an00 vss 25 51 vcc 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 vcc p40/tioa0_0/rto10_1/int12_1/mad22 p41/tioa1_0/rto11_1/int13_1/mad21 p42/tioa2_0/rto12_1/mad20 p43/tioa3_0/rto13_1/adtg_7/mad19 p44/tioa4_0/rto14_1/mad18 p45/tioa5_0/rto15_1/mad17 c vss vcc p46/x0a p47/x1a initx p48/dtti1x_1/int14_1/sin3_2/mad16 p49/tiob0_0/ic10_1/ain0_1/sot3_2/mad15 p4a/tiob1_0/ic11_1/bin0_1/sck3_2/mad14 p4b/tiob2_0/ic12_1/zin0_1/mad13 p4c/tiob3_0/ic13_1/sck7_1/ain1_2/mad12 p4d/tiob4_0/frck1_1/sot7_1/bin1_2/mad11 p4e/tiob5_0/int06_2/sin7_1/zin1_2/mad10 md1 md0 x0 x1 vss lqfp - 100

                 document number:  002 - 05610 rev. *e                                                                                                                                                                 page    ri        0%%$ 6hulhv   /40     (top view)         note :      the number after the underscore ( " _ " ) in pin names  such as xxx_1 and xxx_2 indicates the relocated port number. for  these pins, there are multiple pins that provide the same function for the same channel. use the extended port function  register (epfr) to select the pin .     vss p81 p80 vcc p60/sin5_0/tioa2_2/int15_1 p61/sot5_0/tiob2_2 p62/sck5_0/adtg_3/tx0_2/mad00 p63/int03_0/sin5_1/rx0_2/mad01 p64/tioa7_0/sot5_1/int10_2 p65/tiob7_0/sck5_1 p66/sin3_0/adtg_8/int11_2 p67/sot3_0/tioa7_2 p68/sck3_0/tiob7_2/int12_2 p0f/nmix/mad02 p0e/cts4_0/tiob3_2/ic13_0/mad03 p0d/rts4_0/tioa3_2/ic12_0/mad04 p0c/sck4_0/tioa6_1/ic11_0/mad05 p0b/sot4_0/tiob6_1/ic10_0/mad06 p0a/sin4_0/int00_2/frck1_0/mad07 p09/traceclk/tiob0_2/rts4_2 p08/traced3/tioa0_2/cts4_2 p07/traced2/adtg_0/sck4_2 p06/traced1/tiob5_2/sot4_2/int01_1 p05/traced0/tioa5_2/sin4_2/int00_1 p04/tdo/swo p03/tms/swdio p02/tdi p01/tck/swclk p00/trstx vcc 120 119 118 117 116 115 114 113 112 111 110 109 108 107 106 105 104 103 102 101 100 99 98 97 96 95 94 93 92 91 vcc 1 90 vss p50/int00_0/ain0_2/sin3_1/rto10_0/mdata0 2 89 p20/int05_0/crout/ain1_1 p51/int01_0/bin0_2/sot3_1/rto11_0/mdata1 3 88 p21/sin0_0/int06_1/bin1_1 p52/int02_0/zin0_2/sck3_1/rto12_0/mdata2 4 87 p22/sot0_0/tiob7_1/zin1_1 p53/sin6_0/tioa1_2/int07_2/rto13_0/mdata3 5 86 p23/sck0_0/tioa7_1/rto00_1 p54/sot6_0/tiob1_2/rto14_0/mdata4 6 85 p24/rx1_0/sin2_1/int01_2/rto01_1 p55/sck6_0/adtg_1/rto15_0/mdata5 7 84 p25/tx1_0/sot2_1/rto02_1 p56/sin1_0/int08_2/dtti1x_0/mcsx7 8 83 p26/sck2_1/rto03_1/mcsx4 p57/sot1_0/mnale 9 82 p27/int02_2/rto04_1/mcsx5 p58/sck1_0/mncle 10 81 p28/adtg_4/rto05_1/mcsx6 p59/sin7_0/rx1_1/int09_2/mnwex 11 80 p1f/an15/adtg_5/frck0_1/mdata15 p5a/sot7_0/tx1_1/mnrex 12 79 p1e/an14/rts4_1/dtti0x_1/mdata14 p5b/sck7_0 13 78 p1d/an13/cts4_1/ic03_1/mdata13 p30/ain0_0/tiob0_1/int03_2/mdata6 14 77 p1c/an12/sck4_1/ic02_1/mdata12 p31/bin0_0/tiob1_1/sck6_1/int04_2/mdata7 15 76 p1b/an11/sot4_1/ic01_1/mdata11 p32/zin0_0/tiob2_1/sot6_1/int05_2/mdqm0 16 75 p1a/an10/sin4_1/int05_1/ic00_1/mdata10 p33/int04_0/tiob3_1/sin6_1/adtg_6/mdqm1 17 74 p19/an09/sck2_2/mdata9 p34/frck0_0/tiob4_1/tx0_1/mad24 18 73 p18/an08/sot2_2/mdata8 p35/ic03_0/tiob5_1/rx0_1/int08_1/mad23 19 72 avss p36/ic02_0/sin5_2/int09_1/mcsx3 20 71 avrh p37/ic01_0/sot5_2/int10_1/mcsx2 21 70 avcc p38/ic00_0/sck5_2/int11_1 22 69 p17/an07/sin2_2/int04_1/mwex p39/dtti0x_0/adtg_2 23 68 p16/an06/sck0_1/moex p3a/rto00_0/tioa0_1 24 67 p15/an05/sot0_1/mcsx0 p3b/rto01_0/tioa1_1 25 66 p14/an04/sin0_1/int03_1/mcsx1 p3c/rto02_0/tioa2_1 26 65 p13/an03/sck1_1/mad08 p3d/rto03_0/tioa3_1 27 64 p12/an02/sot1_1/tx1_2/mad09 p3e/rto04_0/tioa4_1 28 63 p11/an01/sin1_1/int02_1/rx1_2 p3f/rto05_0/tioa5_1 29 62 p10/an00 vss 30 61 vcc 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 vcc p40/tioa0_0/rto10_1/int12_1/mad22 p41/tioa1_0/rto11_1/int13_1/mad21 p42/tioa2_0/rto12_1/mad20 p43/tioa3_0/rto13_1/adtg_7/mad19 p44/tioa4_0/rto14_1/mad18 p45/tioa5_0/rto15_1/mad17 c vss vcc p46/x0a p47/x1a initx p48/dtti1x_1/int14_1/sin3_2/mad16 p49/tiob0_0/ic10_1/ain0_1/sot3_2/mad15 p4a/tiob1_0/ic11_1/bin0_1/sck3_2/mad14 p4b/tiob2_0/ic12_1/zin0_1/mad13 p4c/tiob3_0/ic13_1/sck7_1/ain1_2/mad12 p4d/tiob4_0/frck1_1/sot7_1/bin1_2/mad11 p4e/tiob5_0/int06_2/sin7_1/zin1_2/mad10 p70/tx0_0/tioa4_2 p71/rx0_0/int13_2/tiob4_2 p72/sin2_0/int14_2 p73/sot2_0/int15_2 p74/sck2_0 md1 md0 x0 x1 vss lqfp - 120
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                 document number:  002 - 05610 rev. *e                                                                                                                                                                 page    ri        0%%$ 6hulhv   0rgxoh   3lqqdph   )xqfwlrq   3lq1r   /4)3     %*$     /4)3     ([whuqdo   ,qwhuuxsw   ,17b   external interrupt  request 00 input pin .      &      ,17b      &      ,17b      '      ,17b   external interrupt request 01 input pin .      &      ,17b      '      ,17b            ,17b   external interrupt request 02 input pin .      %      ,17b      -      ,17b            ,17b   external interrupt request 03 input pin .      '      ,17b      +      ,17b      (      ,17b   external interrupt request 04 input pin .      (      ,17b      *      ,17b      (      ,17b   external interrupt request 05 input pin .      &      ,17b      )      ,17b      (      ,17b   external interrupt request 06 input pin .      &      ,17b      .      ,17b   external interrupt request 07 input pin .      '      ,17b   external interrupt request 08 input pin .      )      ,17b      '      ,17b   external interrupt request 09 input pin .      )      ,17b            ,17b   external interrupt request 10 input pin .      *      ,17b            ,17b   external interrupt request 11 input pin .      *      ,17b            ,17b   external interrupt request 12 input pin .      -      ,17b            ,17b   external interrupt request 13 input pin .      /      ,17b            ,17b   external interrupt request 14 input pin .      .      ,17b            ,17b   external  interrupt request 15 input pin .      &      ,17b            10,;   non - maskable interrupt input .      %           

                 document number:  002 - 05610 rev. *e                                                                                                                                                                 page    ri        0%%$ 6hulhv   0rgxoh   3lqqdph   )xqfwlrq   3lq1r   /4)3     %*$     /4)3     *3,2   3   *hqhudo  sxusrvh,2sruw        $      3      %      3      %      3      $      3      %      3      &      3      '      3      $      3      %      3      &      3$      '      3%      $      3&      %      3'      &      3(      $      3)      %      3   *hqhudo  sxusrvh,2sruw        -      3      -      3      -      3      +      3      +      3      +      3      *      3      *      3      *      3      )      3$      )      3%      (      3&      (      3'      )      3(      (      3)      '      3   *hqhudo  sxusrvh,2sruw        &      3      &      3      (      3      '      3            3            3            3            3                 

                 document number:  002 - 05610 rev. *e                                                                                                                                                                 page    ri        0%%$ 6hulhv   0rgxoh   3lqqdph   )xqfwlrq   3lq1r   /4)3     %*$     /4)3     *3,2   3   *hqhudo  sxusrvh,2 sruw        (      3      (      3      (      3      (      3      )      3      )      3      )      3      *      3      *      3      )      3$      *      3%      +      3&      +      3'      *      3(      +      3)      -      3   *hqhudo  sxusrvh,2sruw        -      3      /      3      .      3      -      3      +      3      /      3      /      3      .      3      .      3      -      3$      /      3%      .      3&      +      3'      -      3(      .      3   *hqhudo  sxusrvh,2sruw        &      3      &      3      %      3      '      3      '      3      '      3      '      3            3            3            3$            3%                 

                 document number:  002 - 05610 rev. *e                                                                                                                                                                 page    ri        0%%$ 6hulhv   0rgxoh   3lqqdph   )xqfwlrq   3lq1r   /4)3     %*$     /4)3     *3,2   3   *hqhudo  sxusrvh,2sruw        &      3      %      3      &      3      '      3            3            3            3            3            3   *hqhudo  sxusrvh,2sruw              3            3            3            3            3   *hqhudo  sxusrvh,2sruw        $      3      $      0xowl )xqfwlrq 6huldo      6,1b   multifunction serial interface ch.0 input pin .      &      6,1b      +      627b   6'$b   multifunction serial interface ch.0  output pin .   this pin operates as so t0 when it is used in a  uart/csio /lin   (operation modes 0 to  3 ) and as  sda0 when it is used in an i 2 c (operation mode  4).      (      627b   6'$b      +      6&.b   6&/b   multifunction serial interface ch.0 clock i/o   pin .   this pin operates as sck0 when it is used in a  uart/csio (operation modes 0 to 2) and as  scl0 when it is used in an i 2 c (operation mode 4).      '      6&.b   6&/b      *      0xowl )xqfwlrq 6huldo      6,1b   multifunction serial interface ch.1  input pin .            6,1b      -      627b   6'$b   multifunction serial interface ch.1 output pin .   this pin operates as so t1 when it is used in a  uart/csio /lin   (operation modes 0 to  3 ) and as  sda1 when it is used in an i 2 c (operation mode  4).            627b   6'$b      -      6&.b   6&/b   multifunction serial interface ch. 1   clock i/o pin .   this pin operates as sck 1   when it is used in a  uart/csio (operation modes 0 to 2) and as  scl 1   when it is used in an i 2 c (operation mode 4).            6&.b   6&/b      +           

                 document number:  002 - 05610 rev. *e                                                                                                                                                                 page    ri        0%%$ 6hulhv   0rgxoh   3lqqdph   )xqfwlrq   3lq1r   /4)3     %*$     /4)3     0xowl )xqfwlrq 6huldo      6,1b   multifunction serial interface ch.2 input pin .            6,1b            6,1b      *      627b   6'$b   multifunction serial  interface ch.2 output pin .   this pin operates as so t2 when it is used in a  uart/csio /lin   (operation modes 0 to  3 ) and as  sda2 when it is used in an i 2 c (operation mode 4).            627b   6'$b            627b   6'$b      *      6&.b   6&/b   multifunction serial interface ch.2 clock i/o pin .   this pin operates as sck2 when it is used in a  uart/csio (operation modes 0 to 2) and as scl2  when it is used in an i 2 c (operation mode 4).            6&.b   6&/b            6&.b   6&/b      )      0xowl )xqfwlrq 6huldo      6,1b   multifunction serial interface ch.3 input pin .            6,1b      &      6,1b      .      627b   6'$b   multifunction serial interface ch.3 output pin .   this pin operates as so t3 when it is used in a  uart/csio /lin   (operation modes 0 to  3 ) and as  sda3 when it is used in an i 2 c (operation mode 4).            627b   6'$b      &      627b   6'$b      -      6&.b   6&/b   multifunction serial interface ch.3 clock i/o pin .   this pin operates as sck3 when it is used   in a  uart/csio (operation modes 0 to 2) and as scl3  when it is used in an i 2 c (operation mode 4).            6&.b   6&/b      %      6&.b   6&/b      /           

                 document number:  002 - 05610 rev. *e                                                                                                                                                                 page    ri        0%%$ 6hulhv   0rgxoh   3lqqdph   )xqfwlrq   3lq1r   /4)3     %*$     /4)3     0xowl )xqfwlrq 6huldo      6,1b   multifunction serial interface ch.4 input pin .      '      6,1b      )      6,1b      &      627b   6'$b   multifunction serial interface ch.4 output pin .   this pin operates as so t4 when it is used in a  uart/csio /lin   (operation modes 0 to  3 )  and as  sda4 when it is used in an i 2 c (operation mode 4).      $      627b   6'$b      (      627b   6'$b      '      6&.b   6&/b   multifunction serial interface ch.4 clock i/o pin .   this pin operates as sck4 when it is used in a  uart/csio  (operation modes 0 to 2) and as scl4  when it is used in an i 2 c (operation mode 4).      %      6&.b   6&/b      (      6&.b   6&/b      $      576b   multifunction serial interface ch.4 rts output pin .      &      576b      (      576b      &      &76b   multifunction serial interface ch.4 cts input pin .      $      &76b      )      &76b      %      0xowl )xqfwlrq 6huldo      6,1b   multifunction serial interface ch.5 input pin .      &      6,1b            6,1b      )      627b   6'$b   multifunction serial interface ch.5 output pin .   this pin operates as so t5 when it is used in a  uart/csio /lin   (operation modes 0 to  3 ) and as  sda5 when it is used in an i 2 c (operation mode 4).      %      627b   6'$b            627b   6'$b      *      6&.b   6&/b   multifunction serial interface ch.5 clock i/o pin .   this pin operates as sck5 when it is used in a  uart/csio (operation modes 0 to 2) and as scl5  when it is used in an i 2 c (operation mode 4).      &      6&.b   6&/b            6&.b   6&/b      *           

                 document number:  002 - 05610 rev. *e                                                                                                                                                                 page    ri        0%%$ 6hulhv   0rgxoh   3lqqdph   )xqfwlrq   3lq1r   /4)3     %*$     /4)3     0xowl )xqfwlrq 6huldo      6,1b   multifunction serial interface ch.6 input pin .      '      6,1b      (      627b   6'$b   multifunction serial interface ch.6  output pin .   this pin operates as so t6 when it is used in a  uart/csio /lin   (operation modes 0 to  3 ) and as sda6  when it is used in an i 2 c (operation mode 4).      '      627b   6'$b      (      6&.b   6&/b   multifunction serial interface ch.6 clock i/o  pin .   this pin operates as sck6 when it is used in a  uart/csio (operation modes 0 to 2) and as scl6  when it is used in an i 2 c (operation mode 4).      '      6&.b   6&/b      (      0xowl )xqfwlrq 6huldo      6,1b   multifunction serial interface ch.7 input  pin .            6,1b      .      627b   6'$b   multifunction serial interface ch.7 output pin .   this pin operates as so t7 when it is used in a  uart/csio /lin   (operation modes 0 to  3 ) and as sda7  when it is used in an i 2 c (operation mode 4).            627b   6'$b      -      6&.b   6&/b   multifunction serial interface ch.7 clock i/o pin .   this pin operates as sck7 when it is used in a  uart/csio (operation modes 0 to 2) and as scl7  when it is used in an i 2 c (operation mode 4).            6&.b   6&/b      +           

                 document number:  002 - 05610 rev. *e                                                                                                                                                                 page    ri        0%%$ 6hulhv   0rgxoh   3lqqdph   )xqfwlrq   3lq1r   /4)3     %*$     /4)3     0xowl )xqfwlrq 7lphu      '77,;b   input signal controlling wave form generator outputs  rto00 to rto05 of multi - function timer 0 .      )      '77,;b      (      )5&.b   16 - bit  free - run timer ch.0 external clock input pin .      )      )5&.b      '      ,&b   16 - bit input capture ch.0 input pin   of multi - function timer 0 .   icxx desicribes chanel number.      *      ,&b      )      ,&b      *      ,&b      (      ,&b      )      ,&b      (      ,&b      )      ,&b      )      572b   33*b   wave form generator output of multi - function timer 0 .   this pin operates as   ppg00   when it is used in  ppg 0  output   modes .      *      572b   33*b      '      572b   33*b   wave form generator output of multi - function timer 0 .   this pin operates as   ppg00   when it is used in  ppg 0  output   modes .      +      572b   33*b            572b   33*b   wave form generator output of multi - function timer 0 .   this pin  operates as   ppg02   when it is used in  ppg 0  output   modes .      +      572b   33*b            572b   33*b   wave form generator output of multi - function timer 0 .   this pin operates as   ppg02   when it is used in  ppg 0  output   modes .      *      572b   33*b            572b   33*b   wave form generator output of multi - function timer 0 .   this pin operates as   ppg04   when it is used in  ppg 0  output   modes .      +      572b   33*b            572b   33*b   wave form generator output of multi - function timer  0.   this pin operates as   ppg04   when it is used in  ppg 0  output   modes .      -      572b   33*b                 

                 document number:  002 - 05610 rev. *e                                                                                                                                                                 page    ri        0%%$ 6hulhv   0rgxoh   3lqqdph   )xqfwlrq   3lq1r   /4)3     %*$     /4)3     0xowl )xqfwlrq 7lphu      '77,;b   input signal controlling wave form generator outputs  rto 10  to rto 15   of multi - function timer 1 .      '      '77,;b      .      )5&.b   16 - bit free - run timer ch.1 external clock input pin .      '      )5&.b      -      ,&b   16 - bit input capture ch.0  input pin   of multi - function  timer 1 .   icxx describes cha n nel number.      $      ,&b      -      ,&b      %      ,&b      /      ,&b      &      ,&b      .      ,&b      $      ,&b      +      572b   33*b   wave form generator o utput of multi - function timer 1 .   this pin operates as   ppg10   when it is used in  ppg  1 output   modes .      &      572b   33*b      -      572b   33*b   wave form generator o utput of multi - function timer 1 .   this pin operates as   ppg10   when it is used in  ppg  1 output   modes .      &      572b   33*b      /      572b   33*b   wave form generator o utput of multi - function timer 1 .   this pin operates as   ppg12   when it is used in  ppg  1 output   modes .      %      572b   33*b      .      572b   33*b   wave form generator o utput of multi - function timer 1 .   this pin operates as   ppg12   when it is used in  ppg  1 output   modes .      '      572b   33*b      -      572b   33*b   wave form generator o utput of multi - function timer 1 .   this pin operates as   ppg14   when it is used in  ppg  1 output   modes .      '      572b   33*b      +      572b   33*b   wave form generator output of multi - function timer 1 .   this pin operates as   ppg14   when it is used in  ppg  1 output   modes .      '      572b   33*b      /           

                 document number:  002 - 05610 rev. *e                                                                                                                                                                 page    ri        0%%$ 6hulhv   0rgxoh   3lqqdph   )xqfwlrq   3lq1r   /4)3     %*$     /4)3     4xdgudwxuh 3rvlwlrq   5hyroxwlrq &rxqwhu      $,1b   q prc   ch.0 ain input pin .      (      $,1b      -      $,1b      &      %,1b   q prc   ch.0 bin input pin .      (      %,1b      /      %,1b      &      =,1b   q prc   ch.0 zin input pin .      (      =,1b      .      =,1b      %      4xdgudwxuh 3rvlwlrq   5hyroxwlrq &rxqwhu      $,1b   q prc   ch.1 ain input pin .      &      $,1b      +      %,1b   q prc   ch.1 bin input pin .      &      %,1b      -      =,1b   q prc   ch.1 zin input pin .      (      =,1b      .           

                 document number:  002 - 05610 rev. *e                                                                                                                                                                 page    ri        0%%$ 6hulhv   0rgxoh   3lqqdph   )xqfwlrq   3lq1r   /4)3     %*$     /4)3     5 hvhw   ,1,7;   ([whuqdo5hvhw,qsxw  a reset is valid when initx=l.      .      0rgh   0'   mode 0 pin.   during normal operation,   md0=l must be input.  during   serial programming to flash memory, md0=h  must be   input.      /      0'   mode 1 pin. input must always be at the "l" level.      .      3 rzhu   9&&   3rzhu3lq       %      9&&      -      9&&      .      9&&      .      9&&      $      9&&      $      *1'   966   *1'  3lq       %      966      /      966      .      966      -      966      +      966      /      966      /      966      .      966      -      966      +      966      %      966      &      966      $      966      '      966      '      966      &      966      $      & orfn   ;   main clock (oscillation) input pin .      /      ;$   sub clock (oscillation) input pin .      /      ;   main clock (oscillation) i/o pin .      /      ;$   sub clock (oscillation) i/o pin .      .      &5287   %xlow  lq+ljk  vshhg  &5  rvfforfnrxwsxwsruw       &      $qdorj   3 rzhu   $9&&   a/d converter analog power pin .      +      $95+   a/d converter analog reference voltage input pin .      )      $qdorj   *1'   $966   a/d converter gnd pin .      *      &  slq   &   power stabilization capacity pin .      /        note:      while this device contains a test access port (tap) based on the ieee 1149.1 - 2001 jtag standard, it is not fully compliant  to all requirements of that standard. this device may contain a 32 - bit device id that is the same as the 32 - bit  device id in  other devices with different functionality. the tap pins may also be configurable for purposes other than access to the tap  controller.        
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   ?   :lwk6wdqge\prghfrqwuro   %     ?   &026ohyhok\vwhuhvlvlqsxw   ?   sxoo  xsuhvlvwru   $ssur[lpdwho\  n 
   &         ?   &026ohyhok\vwhuhvlvlqsxw         &orfnlqsxw   ;   ;   6wdqge\prghfrqwuro   3xoo  xsuhvlvwru   'ljlwdo  lqsxw   mode input   
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   ?   :lwk6wdqge\prghfrqwuro     :khqwkh *3,2  lvvhohfwhg   ?   &026ohyhorxwsxw   ?   &026ohyhok\vwhuhvlvlqsxw   ?   :lwksxoo  xsuhvlvwrufrqwuro   ?   :lwkvwdqge\prghfrqwuro   ?   sxoo  xsuhvlvwru   $ssur[lpdwho\  n 
   ?   , 2+        p$, 2/       p$       p - ch   p - ch   n - ch   r   r   p - ch   p - ch   n - ch   x0 a   x1 a   3xoo  xs   uhvlvwru   )hhgedfn   uhvlvwru   3xoo  xs   uhvlvwru   digital output   digital output   pull - up resistor control   digital input   standby mode control   clock input   standby mode control   digital input   standby mode control   digital output   digital output   pull - up resistor control  
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   ?   , 2+        p$, 2/       p$   ?   :khqwklvslqlvxvhgdvdq,  &slq wkhgljlwdorxwsxw   3  fkwudqvlvwrulvdozd\vrii   ?   %lqsxwlvdydlodeoh   )         ?   &026ohyhorxwsxw   ?   &026ohyhok\vwhuhvlvlqsxw   ?   :lwklqsxwfrqwuro   ?   $qdorjlqsxw   ?   :lwksxoo  xsuhvlvwrufrqwuro   ?   :lwkvwdqge\prghfrqwuro   ?   sxoo  xsuhvlvwru   $ssur[lpdwho\  n 
   ?   , 2+        p$, 2/       p$   ?   :khqwklvslqlvxvhgdvdq,  &slq wkhgljlwdorxwsxw   3  fkwudqvlvwrulvdozd\vrii   ?   %lqsxwlvdydlodeoh   'ljlwdorxwsxw   'ljlwdorxwsxw   3xoo  xsuhvlvwrufrqwuro   'ljlwdolqsxw   6wdqge\prgh f rqwuro   'ljlwdorxwsxw   'ljlwdorxwsxw   3xoo  xsuhvlvwrufrqwuro   'ljlwdolqsxw   6wdqge\prgh f rqwuro   $qdorjlqsxw   ,qsxwfrqwuro    p-ch p-ch n-ch r  p-ch p-ch n-ch r
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   ?   , 2+        p$, 2/       p$   ?   %lqsxwlvdydlodeoh   +         ?   &026ohyhorxwsxw   ?   &026ohyhok\vwhuhvlv lqsxw   ?   :lwkvwdqge\prghfrqwuro   ?   , 2+        p$, 2/       p$             'ljlwdorxwsxw   'ljlwdorxwsxw   3xoo  xsuhvlvwrufrqwuro   'ljlwdolqsxw   6wdqge\prgh f rqwuro   'ljlwdorxwsxw   'ljlwdorxwsxw   'ljlwdolqsxw   6wdqge\prgh&rqwuro    p-ch p-ch n-ch r  p-ch n-ch r

                 document number:  002 - 05610 rev. *e                                                                                                                                                                 page    ri        0%%$ 6hulhv   6.   +dqgolqj3uhfdxwlrqv   $q\vhplfrqgxfwrughylfhvkdyhlqkhuhqwo\dfhuwdlqudwhriidloxuh7khsrvvlelolw\riidloxuhlvjuhdwo\diihfwhge\wkhfr qglwlrqvlq zklfkwkh\duhxvhgflufxlwfrqglwlrqvhqylurqphqwdofrqglwlrqvhwf7klvsdjhghvfulehvsuhfdxwlrqvwkdwpxvweh revhuyhgwr plqlpl]hwkhfkdqfhriidloxuhdqgwrrewdlqkljkhuuholdelolw\iurp\rxu &\suhvv vhplfrqgxfwrughylfhv     6.1   3uhfdxwlrqviru3urgxfw'hvljq   7klvvhfwlrqghvfulehvsuhfdxwlrqvzkhqghvljqlqjhohfwurqlfhtxlsphqwxvlqjvhplfrqgxfwrughylfhv   $evroxw h0d[lpxp5dwlqjv   6hplfrqgxfwrughylfhvfdqehshupdqhqwo\gdpdjhge\dssolfdwlrqrivwuhvvyrowdjhfxuuhqwwhpshudwxuhhwflqh[fhvvri fhuwdlqhvwdeolvkhgolplwvfdoohgdevroxwhpd[lpxpudwlqjv'rqrwh[fhhgwkhvhudwlqjv   5hfrpphqghg2shudwlqj& rqglwlrqv   5hfrpphqghgrshudwlqjfrqglwlrqvduhqrupdorshudwlqjudqjhviruwkhvhplfrqgxfwrughylfh$oowkhghylfh
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   ,qwhuqdolqsxw il[hg  dw      0dlqwdlq suhylrxv vwdwh+l  =dw rvfloodwlrq  vwrs
   ,qwhuqdolqsxw il[hg  dw      2   *3,2vhohfwhg   +l  =   +l  =   ,qsxw hqdeohg   +l  =   ,qsxw hqdeohg   0dlqwdlq suhylrxv vwdwh   0dlqwdlq suhylrxvvwdwh   +l  =,qwhuqdo lqsxwil[hgdw        
  2vfloodwlrqlvvwrsshgdwvxewlphu  prgh  /rzvshhg  &5wlphuprghdqgvwrsprgh   
  2vfloodwlrqlv vwrsshgdwvwrsprgh  
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    9 &&   9 66       9 66     9     $qdorjsrzhuvxsso\yrowdjh
  
    $ 9 &&   9 66       9 66     9     $qdorj uhihuhqfhyrowdjh
  
    $95+   9 66       9 66     9     ,qsxwyrowdjh
    9 ,   9 66       9 &&      ?    9    9     $qdorjslqlqsxwyrowdjh
    9 ,$   9 66       $ 9 &&      ?    9    9     2xwsxwyrowdjh
    9 2   9 66       9 &&      ?    9    9     &odpspd[lpxpfxuuhqw   , &/$03          p$   
   &odpswrwdopd[lpxpfxuuhqw                                                                                                                                                                                                                                                       ?      
  7khvhsdudphwhuvduhedvhgrqwkhfrqglwlrqwkdw 9 66   $ 9 66     9   
   9 &&  pxvwqrwgursehorz  9 66      9   
   %hfduhixoqrwwrh[fhhg 9 &&      9iruh[dpsohzkhqwkhsrzhulvwxuqhgrq   
   7khpd[lpxprxwsxwfxuuhqwlvwkhshdnydoxhirud vlqjohslq   
   7khdyhudjhrxwsxwlvwkhdyhudjhfxuuhqwirudvlqjohslqryhudshulrgripv   
   7khwrwdodyhudjhrxwsxwfxuuhqwlvwkhdyhudjhfxuuhqwirudooslqvryhudshulrgripv  
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       9     $qdorjsrzhuvxsso\yrowdjh   $ 9 &&            9   $ 9 &&     9 &&   $qdorjuhihuhqfhyrowdjh   $95+         $ 9 &&   9     6prrwklqjfdsdflwru   & 6             )   )ruexlow  lquhjxodwru
    2shudwlqj   7hpshudwxuh   /40   /4,   /%&   7 $   when mounted on  four - layer   pcb           ?                 ?   ?  ?     ? ? ?  ?    ?   ??  ?     ? ? ?     
6hh&3lqlq  + dqgolqj  ' hylfhv iruwkhfrqqhfwlrqriwkhvprrwklqj fdsdflwru   
 ,qehwzhhqohvvwkdqwkhplqlpxpsrzhuvxsso\yrowdjhdqgorzyrowdjhuhvhwlqwhuuxswghwhfwlrqyrowdjh    rupruhlqvwuxfwlrqh[hfxwlrqdqgorzyrowdjhghwhfwlrqixqfwlrqe\exlow  lq+ljk  vshhg&5  lqfoxglqj0dlq3//lvxvhgru    exlow  lq/rz  vshhg&5lvsrvvleohwrrshudwhrqo\     warning :      the recommended operating conditions are required in order to ensure the normal operation of   the semiconductor device. all  of the device's electrical characteristics are warranted when the   device is  operated within these ranges.   always use semiconductor devices within their recommended operating condition ranges.   operation outside these ranges  may adversely affect reliability and could result in device failure.   no warranty is made with respect to uses , operating  conditions, or combinations not represented   on the data sheet. users considering application outside the listed conditions are  advised to contact   their representatives beforehand.    
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                 document number:  002 - 05610 rev. *e                                                                                                                                                                 page    ri        0%%$ 6hulhv   12.4.4   operating conditions of main pll   (in the case of using main clock for input of pll)      9 &&   9wr9 9 66   97 $       ? ??? ?                    ???????                 ???               ??             ????               ???                 ? ?????? ????  ? ????????? ?   ??????   12.4.5   operating conditions of main pll   (in the case of using built - in high speed cr)      9 &&   9wr 9 9 66   97 $       ? ??? ?                    ???????                 ???               ??             ????               ???                  
  7lphiurpzkhqwkh3//vwduwvrshudwlqjxqwlowkhrvfloodwlrqvwdelol]hv   
  )rupruhlqirupdwlrqderxw0dlq3//forfn&/.3//vhh& +$37(5    &orfnlq)0)dplo\3 hulskhudo  0 dqxdo    note:      make sure to input to the main pll source clock, the high - speed cr clock (clkhc) that the frequency has been trimmed.         .   glylghu   3//  lqsxw   forfn   0dlq   3//   3//  pdfur   rvfloodwlrqforfn   0   glylghu   0dlq 3//   forfn   &/.3//   1   glylghu   0dlq3//frqqhfwlrq   +ljk  vshhg &5  forfn &/.+&   0dlqforfn &/.02  

                 document number:  002 - 05610 rev. *e                                                                                                                                                                 page    ri        0%%$ 6hulhv   12.4.6   reset input characteristics      9 &&   9wr9 9 66   97 $       ? ??? ?        ?              ??                  12.4.7   power - on reset timing      9 &&   9wr9 9 66   97 $       ? ??? ?        ?             ???              ?? ? ?           ??    ?                   *orvvdu\    ?   9&&bplqlpxp   0lqlpxp9 &&  riuhfrpphqghgrshudwlqjfrqglwlrqv   ?   9' + bplqlpxp   0lqlpxp uhohdvh  yrowdjhri/rz  9 rowdjhghwhfwlrq uhvhw    6hh "   /rz  9rowdjh'hwhfwlrq&kdudfwhulvwlfv "    0 . 2 v v d h _ m i n i m u m v c c _ m i n i m u m t p r t i n t e r n a l   r s t v c c c p u   o p e r a t i o n s t a r t r s t   a c t i v e r e l e a s e t r 0 . 2 v 0 . 2 v t o f f

                 document number:  002 - 05610 rev. *e                                                                                                                                                                 page    ri        0%%$ 6hulhv   12.4.8   external bus timi ng   $v\qfkurqrxv65$00rgh      9 &&   9wr9 9 66   97 $       ? ??? ?        ?                 ??         ?  ?  ?      ?  ?          ? ? ?  ?   ? ? ? ?  ? ?   ?  ?     ??    ?  ?  ?            ? ? ?  ?       ? ? ? ?  ??   ?  ?     ??    ?  ?  ?            ? ? ?  ?       ? ? ? ?  ? ? ? ?   ?  ?         ?  ?  ?            ? ? ?  ?   ? ? ? ?  ? ? ? ?   ?  ?          ?  ?  ?            ? ? ?  ?   ??  ?   ? ? ?    ?  ?     ??    ?  ?  ?            ? ? ?  ?       ? ? ? ?  ??   ?  ?     ??    ?  ?  ?            ? ? ?  ?     ? ? ? ?  ? ? ? ?   ?  ?         ?  ?  ?     ?  ?          ? ? ?  ?     ?  ?     ? ? ? ?  ? ? ? ?   ?  ?         ?  ?  ?     ?  ?          ? ? ?  ?     ?  ?     ? ?  ? ? ? ?   ?  ?     ??    ?  ?  ?     ?  ?          ? ? ?  ?     ?  ?      ? ? ? ?  ??   ?  ?     ??    ?  ?  ?     ?  ?          ? ? ?  ?     ?  ?      ? ? ? ?  ? ? ? ?   ?  ?     ??    ?  ?  ?            ? ? ?  ?       ? ? ? ?  ? ? ? ?   ?  ?     ??    ?  ?  ?            ? ? ?  ?          ??         ?  ?  ?     ?  ?          ? ? ?  ?   ? ? ? ?  ? ?   ?  ?     ??    ?  ?  ?    ?          ? ? ?  ?        ? ? ? ?  ? ?   ?  ?     ??    ?  ?  ?     ?  ?          ? ? ?  ?     ?  ?       note :      w hen the  external load capacitance   c l   =   50   pf.        
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                 document number:  002 - 05610 rev. *e                                                                                                                                                                 page    ri        0%%$ 6hulhv        mwex   mdata15  to  0       v oh     v ol     v ol     v oh   write   mcsx0 to 7   mad24 to 00     v ol     v ol     v oh     v ol     v oh   sram write   hclk   t cyc     v oh   mdqm0 to 1     v oh   t wel - dqml     v ol     v ol     v oh   t weh - dx   t weh - ax   t csl - wel   t wew   t weh - csh   t weh - dqmh   t wel - dv   t av - wel  

                 document number:  002 - 05610 rev. *e                                                                                                                                                                 page    ri        0%%$ 6hulhv   1$1')/$6+prgh     9 &&   9wr9 9 66   97 $       ? ??? ?        ?                 ??          ?  ?  ?      ?  ?          ? ? ?  ?   ??  ? ?   ? ? ?    ?  ?     ??    ?  ?  ?            ? ? ?  ?        ? ? ? ?   ??   ?  ?     ??    ?  ?  ?            ? ? ?  ?       ? ? ? ?   ? ?   ?  ?         ?  ?  ?     ?  ?          ? ? ?  ?     ?  ?      ? ? ? ?   ? ?   ?  ?         ?  ?  ?     ?  ?           ? ? ?  ?     ?  ?      ? ? ? ?   ? ?   ?  ?         ?  ?  ?     ?  ?           ? ? ?  ?     ?  ?      ? ? ? ?   ? ?   ?  ?         ?  ?  ?     ?  ?           ? ? ?  ?     ?  ?        ??         ?  ?  ?     ?  ?          ? ? ?  ?   ? ? ? ?  ? ?   ?  ?     ??    ?  ?  ?    ?   ?       ? ? ?  ?        ? ? ? ?   ? ?   ?  ?     ??    ?  ?  ?     ?  ?          ? ? ?  ?     ?  ?        note:      w hen the external load capacitance  c l   = 50   pf.      

                 document number:  002 - 05610 rev. *e                                                                                                                                                                 page    ri        0%%$ 6hulhv                  v il   v ih   mnrex   mdata15 to 0   v ol     v oh     v ih     v il   t ds - nre   t dh - nre   read   nand flash read   t nrew   hclk   t cyc   v oh   v oh      mdata15 to 0       v oh     v ol     v ol     v oh   write   nand  flash write   hclk   t cyc   mnwex     v oh     v ol   t nwew     v ol     v oh   t nweh - dx     v oh     v ol   mncle     mnale     t aleh - nwel   t nwel - dv   t nweh - alel   t cleh - nwel   t nweh - clel  

                 document number:  002 - 05610 rev. *e                                                                                                                                                                 page    ri        0%%$ 6hulhv   12.4.9   base timer input timing   7lphulqsxwwlplqj     9 &&   9wr99 66   97 $       ? ??? ?        ?              ??          ???                        7uljjhulqsxwwlplqj      9 &&   9wr9 9 66   97 $       ? ??? ?        ?              ??          ???                    note:      t cycp   indicates the apb bus clock cycle time.   about the apb bus number which the base timer is  connected to, see " block diagram " in this data sheet.      t tiwh v ihs v ihs v ils v ils t tiw l    v ihs     v ils   tgin   t trgh   v ihs     v ils   t trgl  

                 document number:  002 - 05610 rev. *e                                                                                                                                                                 page    ri        0%%$ 6hulhv   12.4.10   csio/uart timing   &6,263, 6&,19      9 &&   9wr9 9 66   97 $       ? ??? ?        ?       ? ? ?     ?  ?              ?                  ???        ?   ?       ?        ? ? ? ? ? ??               ?   ?    ? ? ? ? ? ? ?                   ? ? ? ? ? ??                   ??  ??       ?   ?   ?  ?      ?   ?  ?       ??  ??         ? ?      ? ?      ? ? ? ? ? ???                   ? ? ? ? ? ? ?                   ? ? ? ? ? ??                   ??                ??                  notes:      the above characteristics   apply   to clk synchronous mode.      t cycp   indicates the apb bus clock cycle time.   about the apb bus number  which   multi - function serial  is connected to , see " block diagram " in this data sheet.      t hese characteristics only guarantee the same relocate port number.   for example, the combination of sckx_0 and sotx_1 is not guaranteed.      w hen the external load capacitance  c l  =   50   pf.      

                 document number:  002 - 05610 rev. *e                                                                                                                                                                 page    ri        0%%$ 6hulhv       0dvwhuprgh           6odyhprgh       6&.   627   6,1   6&.   627   6,1    t scyc v oh v oh v ol v ol v ol v ih v il v ih v il t slovi t ivshi t shixi  t slsh t shsl v ih t f tr v ih v oh v ih v il v il v ol v ih v il v ih v il t slove t ivshe t shixe

                 document number:  002 - 05610 rev. *e                                                                                                                                                                 page    ri        0%%$ 6hulhv   csio  (spi = 0, scinv = 1)      9 &&   9wr99 66   97 $       ? ??? ?        ?       ? ? ?     ?  ?              ?                  ?? ?        ?                ? ? ? ? ? ???               ?   ?    ? ? ? ? ? ? ?                   ? ? ? ? ? ??                   ??  ??       ?     ?  ?        ?  ?       ??  ??         ? ?      ? ?      ? ? ? ? ? ??                   ? ? ? ? ? ? ?                   ? ? ? ? ? ??                   ??                ??                  notes:      the above characteristics apply to clk synchronous mode.      t cycp   indicates the   apb bus clock cycle time.      about the apb bus number  which   multi - function serial  is connected to , see " block diagram " in this data sheet.      these characteristics only guarantee the same relocate port number.      for  example, the combination of sckx_0 and sotx_1 is not guaranteed.      w hen the external load capacitance  c l  =   50   pf.      

                 document number:  002 - 05610 rev. *e                                                                                                                                                                 page    ri        0%%$ 6hulhv       0dvwhuprgh           6odyhprgh       6&.   627   6,1   6&.   627   6,1    t scyc v oh v oh v oh v ol v ol v ih v il v ih v il t shovi t ivsli t slixi  t shsl t slsh v ih tf tr v ih v oh v il v il v il v ol v ih v il v ih v il t shove t ivsle t slixe

                 document number:  002 - 05610 rev. *e                                                                                                                                                                 page    ri        0%%$ 6hulhv   csio (spi = 1, scinv = 0 )      9 &&   9wr9 9 66   97 $       ? ??? ?        ?       ? ? ?     ?  ?               ?                  ???       ?                ? ? ? ? ? ??               ?   ?    ? ? ? ? ? ? ?                   ? ? ? ? ? ??                   ? ? ? ? ? ? ?            ?  ?        ?  ?       ??  ??       ?     ?  ?        ?  ?       ??  ??         ? ?      ? ?      ? ? ? ? ? ??                     ? ? ? ? ? ? ?                   ? ? ? ? ? ??                   ??                ??                  notes:      the above characteristics apply to clk synchronous mode.      t cycp   indicates the apb bus clock cycle time.      about the apb bus number  which   multi - function serial  is connected to , see " block diagram " in this data sheet.      t hese characteristics only guarantees the same relocate port number.      for example, the combination of sckx_0 and sotx _1 is not guaranteed.      w hen the external load capacitance  c l   = 50   pf.      

                 document number:  002 - 05610 rev. *e                                                                                                                                                                 page    ri        0%%$ 6hulhv       0dvwhuprgh           6odyhprgh   
 &kdqjhvzkhqzulwlqjwr7'5uhjlvwhu       6&.   627   6,1   6&.   627   6,1    t sovli t scyc t shovi v ol v ol v oh v oh v ol v oh v ol v ih v il v ih v il t ivsli t slixi  tf tr t slsh t shsl t shove v il v il v ih v ih v ih v oh * v ol v oh v ol v ih v il v ih v il t ivsle t slixe

                 document number:  002 - 05610 rev. *e                                                                                                                                                                 page    ri        0%%$ 6hulhv   csio (spi = 1, scinv = 1 )     9 &&   9wr9 9 66   97 $       ? ??? ?        ?       ? ? ?     ?  ?              ?                  ???       ?               ? ? ? ? ? ??               ?   ?     ? ? ? ? ? ? ?                   ? ? ? ? ? ??                   ? ? ? ? ? ? ?            ?  ?        ?  ?       ??  ??       ?     ?  ?        ?  ?       ??  ??         ? ?      ? ?      ? ? ? ? ? ??                     ? ? ? ? ? ? ?                   ? ? ? ? ? ??                   ? ?                ??                  notes:      the above characteristics apply to clk synchronous mode.      t cycp   indicates the apb bus clock cycle time.   about the apb bus number  which   multi - function serial  is connected to , see " block diagram " in this data sheet.      these characteristics only guarantee the same relocate port number.   for example, the combination of sckx_0 and sotx_1 is   not guaranteed.      w hen the external load capacitance  c l   = 50   pf.      

                 document number:  002 - 05610 rev. *e                                                                                                                                                                 page    ri        0%%$ 6hulhv       0dvwhuprgh           6odyhprgh     8$57h[whuqdoforfnlqsxw(;7       9 &&   9wr9 9 66   97 $       ? ??? ?                  ??  ??       ? ? ?     ? ?       ??  ??       ? ?       ??           ??                     t   shsl   v   i   l   v   i   l   v   i   l   v   ih   v   ih   v   ih   tr   tf   t   slsh   6&.   627   6,1   6&.   627   6,1   6 &.    t scyc t slovi v ol v oh v oh v oh v ol v oh v ol v ih v il v ih v il t ivshi t shixi t sovhi  t   s h s l   t r   t   s l s h   t   s l o v e   v   i l   v   i l   v   i l   v   i h   v   i h   v   i h   v   o h   v   o l   v   o h   v   o l   v   i h   v   i l   v   i h   v   i l   t   i v s h e   t   s h i x e   t f
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                 document number:  002 - 05610 rev. *e                                                                                                                                                                 page    ri        0%%$ 6hulhv   12.4.13   i 2 c timing     9 &&   9wr9 9 66   97 $       ? ??? ?                              ??       ? ? ?   ??                ??  ? ?  ? ? ? ? ? ? ?                 ?    ?                  ?    ?                  ???   ? ? ? ? ? ? ?                 ??  ? ? ? ? ? ? ? ? ?                   ? ?  ? ? ? ? ? ? ? ? ?                ???  ? ? ? ? ? ? ?                                      ?        ?         ?             ? ? ????  ???????????  ??? ?  ? ???????  ???  ? ?  ? ?   ? ??  ? ???? ??????  ????   ?   ?  ???????    ?  ??????? ? ?  ??? ? ??  ? ??   ?   ? ?? ? ? ??  ??? ? ??????  ?? ??? ? ????  ??? ? ??  ??????????  ??? ?  ? ?  ??????????           6'$   6 &/  

                 document number:  002 - 05610 rev. *e                                                                                                                                                                 page    ri        0%%$ 6hulhv   12.4.14   etm timing     9 &&   9wr9 9 66   97 $       ? ??? ?        ?              ?       ?  ?     ?  ?  ?            ? ? ?  ?                   ?    ?            ? ?? ?            ??       ?    ?            ? ?? ?           note:      w hen the external load capacitance   c l   = 50   pf.             +&/.   75$&(&/.   75$&('>@  

                 document number:  002 - 05610 rev. *e                                                                                                                                                                 page    ri        0%%$ 6hulhv   12.4.15   jtag timing      9 &&   9wr99 66   97 $       ? ??? ?        ?              ??           ?  ?  ?             ? ? ?  ?   ??           ?  ?  ?            ? ? ?  ?   ??           ?  ?  ?            ? ? ?  ?         note:      w hen the external load capacitance  c l   = 50   pf.           7&.   706 7',   7'2  

                 document number:  002 - 05610 rev. *e                                                                                                                                                                 page    ri        0%%$ 6hulhv   12.5     elw$'&rqyhuwhu   (ohfwulfdofkdudfwhulvwlfviruwkh$'frqyhuwhu      9 &&   $ 9 &&   9wr99 66   $ 9 66   97 $       ? ??? ?                                       ?         ?    ?     ?? ? ?? ?    ?          ?    ?     ??          ?    ?       ? ?          ?  ?   ?  ?     ?                   ?  ?  ?             ? ? ?  ?   ?                 ?  ?  ?            ? ? ?  ?   ???                 ?  ?  ?         ? ? ?  ?   ???? ? ?                 ? ?                ??                   ?  ?  ?        ? ? ?  ?   ?               ??? ?                 ??                 ?                   
7kh &rqyhuvlrqwlph  lvwkhydoxhrivdpsolqjwlph7vfrpsduhwlph7f    7khfrqglwlrqriwkhplqlpxpfrqyhuvlrqwlph  lvwkhiroorzlqj         $ 9 &&  ?    9+&/.   0+]   vdpsolqjwlph     v   frpsduh  wlph     v       $ 9 &&      9+&/.   0+]   vdpsolqjwlph     v   frpsduh  wlph     v   (qvxuhwkdwlwvdwlvilhvwkhydoxhriwkh vdpsolqjwlph7vdqgfrpsduhforfnf\foh7ffn   )ruvhwwlqjri wkh vdpsolqjwlphdqgfrpsduhforfnf\foh vhh   & +$37(5    $'&rqyhuwhu lq   )0)dplo\3 hulskhudo  0 dqxdo  $qdorj0dfur3duw     7khuhjlvwhu v  vhwwlqjriwkh$'&rqyhuwhu duhuhiohfwhglqwkhrshudwlrqdffruglqjwrwkh$3%exvforfnwlplqj    7khvdpsolqjforfndqgfrpsduhforfn lvjhqhudwhgiurpwkh %dvhforfn  +&/.    $erxwwkh$3%exvqxpehuzklfk wkh  $'&rqyhuwhulv frqqhfwhgwrvhh %orfn'ldjudp lqwklvgdwdvkhhw   
 $qhfhvvdu\vdpsolqj wlph  fkdqjhve\h[whuqd olpshgdqfh    (qvxuhwkdwlwvhwwkhvdpsolqjwlphwrvdwlvi\ (txdwlrq    
7kh&rpsduhwlph  7f   lvwkhydoxhri (txdwlrq    
:khq  elw$'frqyhuwhulvxvhgdw$ 9 &&   9wkhuhlvdolplwdwlrqdviroorzv    3ohdvhvhwwkh+&/.iuhtxhqf\xqgh u  0+]        

                 document number:  002 - 05610 rev. *e                                                                                                                                                                 page    ri        0%%$ 6hulhv               (txdwlrq7v ?  5 $,1  5h[w?& $,1  ?   7v   6dpsolqjwlph   5 $,1    , qsxwuhvlvwdqfhri$'   n 
      9  ?  $9 &&  ?    9     , qsxwuhvlvwdqfhri $'   n 
      9  ?  $9 &&      9   & $,1    , qsxwfdsdflw\ri$'   s)      9  ?  $9 &&  ?    9   5h[w   2xwsxwlpshgdqfhrih[whuqdoflufxlw     (txdwlrq    7f    7ffn ?     7f   &rpsduhwlph   7ffn   &rp s duh forfnf\foh   r ain   c ain   $qdorjvljqdo vrxufh   $1 [[   $qdorjlqsxwslq   & rpsdudwru     rext  

                 document number:  002 - 05610 rev. *e                                                                                                                                                                 page    ri        0%%$ 6hulhv   'hilqlwlrqri   elw$'&rqyhuwhu 7hupv     ?   5hvroxwlrq       $qdorjyduldwlrqwkdwlvuhfrjql]hge\dq$'frqyhuwhu   ?   ,qwhjudo1rqo lqhdulw\     'hyldwlrqriwkholqhehwzhhqwkh]hur  wudqvlwlrqsrlqw                              e 8:   edqgwkhixoo  vfdohwudqvlwlrqsrlqw                             e  8:   eiurpwkhdfwxdofrqyhuvlrqfkdudfwhulvwlfv   ?   'liihuhqwldo 1rq olqhdulw\     'hyldwlrqiurpwkhlghdoydoxhriwkhlqsxwyrowdjhwkdwlvuhtxluhgwrfkdqjh                             wkh  rxwsxwfrgh e\/6%         ,qwhjudo1rqolqhdulw\rigljlwdorxwsxw1    9 17    ^/6% ?  1   9 = 7 `   >/6%@   /6%     'liihuhqwldo1rqolqhdulw\  rigljlwdorxwsxw1    9 17    9 17     >/6%@   /6%     /6%    9 )67    9 = 7        1   $'frqyhuwhugljlwdorxwsxwydoxh   9 = 7    9rowdjhdwzklfkwkhgljlwdorxwsxwfkdqjhviurp[wr[   9 )67    9rowdjhdwzklfkwkhgljlwdorxwsxwfkdqjhviurp[))(  wr[)))   9 17    9rowdjhdwzklfkwkhgljlwdorxwsxwfkdqjhviurp[1wr[1         ,qwhjudo1rqo lqhdulw\     'liihuhqwldo 1rq olqhdulw\   'ljlwdorxwsxw   'ljlwdorxwsxw   $fwxdofrqyhuvlrq   fkdudfwhulvwlfv   $fwxdofrqyhuvlrq   fkdudfwhulvwlfv   ,ghdofkdudfwhulvwlfv   $fwxdoo\  phdvxuhg   ydoxh   $fwxdofrqyhuvlrq   fkdudfwhulvwlfv   $fwxdofrqyhuvlrqfkdudfwhulvwlfv   $fwxdoo\  phdvxuhg   ydoxh   $fwxdoo\  phdvxuhgydoxh   ,ghdofkdudfwhulvwlfv   $fwxdoo\  phdvxuhg   ydoxh   $qdorjlqsxw   $qdorjlqsxw   $fwxdoo\  phdvxuhg   ydoxh   [   [   [   [   [ ) )'   [ ) )(   [ ) ))   $9 66   $95+   $9 66   $95+   [1     [1     [1   [1   ^/6%1  9 =7 `   9 17   9 )67   9 =7   9 17   9 17  

                 document number:  002 - 05610 rev. *e                                                                                                                                                                 page    ri        0%%$ 6hulhv   12.6   /rz  9rowdjh'hwhfwlrq&kdudfwhulvwlfv     12.6.1   low - voltage detection reset     7 $       ? ??? ?                      ?               ??  ?              ??    12.6.2   interrupt of low - voltage detection     7 $       ? ??? ?                      ?    ??          ??  ?            ??  ?    ??          ??  ?            ??  ?    ??          ??  ?            ??  ?    ??          ??  ?            ??  ?    ??          ??  ?            ??  ?    ??          ??  ?            ??  ?    ??          ??  ?            ??  ?    ??          ??  ?            ??  ?? ?            ?    ?        ?  ? ? ? ????   

                 document number:  002 - 05610 rev. *e                                                                                                                                                                 page    ri        0%%$ 6hulhv   12.7   )odvk0hpru\:ulwh(udvh&kdudfwhulvwlfv   12.7.1   write / erase time      9 &&   9wr9 7 $       ?  ? ?? ?                ??   ?         ??????  ?      ???   ?          ??  ??  ??         ??????    ? ???? ?? ??  ?????????    12.7.2   erase/write cycles and data hold time   (udvhzulwhf\fohv    f\foh   'dwdkrogwlph   \hdu    5hpdunv      
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                 document number:  002 - 05610 rev. *e                                                                                                                                                                 page    ri        0%%$ 6hulhv   12.8   5hwxuq7lphiurp/rz  3rzhu&rqvxpswlrq0rgh   12.8.1   return factor: interrupt   7khuhwxuqwlphiurp/rz  3rzhufrqvxpswlrqprghlvlqglfdwhgdviroorzv,wlviurp uhfhlylqj  wkhuhwxuqidfwruwrvwduwlqjwkh surjudprshudwlrq   5hwxuq & rxqw 7 lph      9 &&   9wr9  7 $        &  wr  &    3dudphwhu   6\pero   9doxh   8qlw   5hpdunv   7\s   0d[
   6/((3prgh   7lfqw   w &                 document number:  002 - 05610 rev. *e                                                                                                                                                                 page    ri        0%%$ 6hulhv   2shudwlrqh[dpsohriuhwxuqiurp/rz  3rzhufrqvxpswlrqprghe\lqwhuqdouhvrxufhlqwhuuxsw
         
,qwhuqdouhvrxufhlqwhuuxswlvqrwlqfoxghglquhwxuqidfwrue\wkhnlqgri/rz  3rzhufrqvxpswlrqprg h     notes:      the return factor is different in each  l ow - p ower consumption modes.    see "c hapter 6 : low power consumption mode" and "operations of standby modes" in fm3  family p eripheral   m anual   about the return factor from  l ow - p ower consumption mode.      when  interrupt recoveries, the operation mode that cpu recoveries depends on the state before  the low - power consumption mode transition. see "chapter 6: low power consumption  mode" in "fm3 family peripheral manual".          i n t e r n a l   r e s o u r c e   i n t t i c n t i n t e r r u p t   f a c t o r a c c e p t c p u o p e r a t i o n s t a r t a c t i v e i n t e r r u p t   f a c t o r c l e a r   b y   c p u
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,qwhuqdouhvrxufhuhvhw lvqrwlqfoxghglquhwxuqidfwrue\wkhnlqgri/rz  3rzhufrqvxpswlrqprgh     notes:      the return factor is different in each low - power consumption modes.   see "c hapter   6 : low power consumption mode" and "operations of standby modes" in fm3   family p eripheral   m anual .      when interrupt recoveries, the operation mode that cpu recoveries depends on the state before   the low - power consumption mode transition. see "chapter   6 : low   power consumption  mode"   in "fm3 family p eripheral   m anual ".      the time during the power - on reset/low - voltage detection reset is excluded. see "(6) power - on  reset timing in 4. ac characteristics in electrical characteristics" for the detail   on  the time durin g the power - on reset/low  - voltage detection reset.      when in recovery from reset, cpu changes to the high - speed cr run mode. when using the  main clock or the pll clock, it is necessary to add the main clock oscillation stabilization wait  time or   the main  pll clock stabilization wait time.      the internal resource reset means the watchdog reset and the csv reset.        i n t e r n a l   r e s o u r c e   r s t t r c n t i n t e r n a l   r s t c p u o p e r a t i o n s t a r t r s t   a c t i v e r e l e a s e

                 document number:  002 - 05610 rev. *e                                                                                                                                                                 page    ri        0%%$ 6hulhv   13.   ([dpsohri&kdudfwhulvwlf   3rzhuvxsso\fxuuhqw3//uxqprgh3//vohhsprgh     3rzhuvxsso\fxuuhqw6xeuxqprgh     3rzhuvxsso\fxuuhqw6xevohhsprgh        icc normal operation(pll) temperature characteristics vcc:5.5v, cpu:80mh, peripheral:40mh,flash 2wait 0 10 20 30 40 50 60 70 80 90 100 110 120 -40 -30 -20 -10 0 10 20 30 40 50 60 70 80 temperature ta[     iccs sleep operation(pll) temperature characteristics vcc:5.5v, peripheral:40mh 0 10 20 30 40 50 60 -40 -30 -20 -10 0 10 20 30 40 50 60 70 80 temperature ta[   power supply current [ma]  icc normal operation(sub oscillation) temperature characteristics  vcc:5.5v, cpu/peripheral:32khz 0 50 100 150 200 250 300 350 400 450 500 -40 -30 -20 -10 0 10 20 30 40 50 60 70 80 temperature ta[] power supply current [a]  icc normal operation(sub oscillation) temperature characteristics(semi-log)  vcc:5.5v, cpu/peripheral:32khz 1 10 100 1000 -40 -30 -20 -10 0 10 20 30 40 50 60 70 80 temperature ta[] power supply current [a] (log)  iccs sleep operation(sub oscillation) temperature characteristics  vcc:5.5v, peripheral:32khz 0 50 100 150 200 250 300 350 400 450 500 -40 -30 -20 -10 0 10 20 30 40 50 60 70 80 temperature ta[] power supply current [a]  iccs sleep operation(sub oscillation) temperature characteristics(semi-log)  vcc:5.5v, peripheral:32khz 1 10 100 1000 -40 -30 -20 -10 0 10 20 30 40 50 60 70 80 temperature ta[] power supply current [a] (log)

                 document number:  002 - 05610 rev. *e                                                                                                                                                                 page    ri        0%%$ 6hulhv   3rzhuvxsso\fxuuhqw6xewlphuprgh     3rzhuvxsso\fxuuhqw6wrsprgh              i cct  timer mode(sub oscillation) temperature characteristics vcc:5.5v, lvd is off 0 50 100 150 200 250 300 350 400 450 500 -40 -30 -20 -10 0 10 20 30 40 50 60 70 80 temperature ta[] power supply current [a]  i cct  timer mode(sub oscillation) temperature characteristics(semi-log)  vcc:5.5v, lvd is off 1 10 100 1000 -40 -30 -20 -10 0 10 20 30 40 50 60 70 80 temperature ta[] power supply current [a] (log)  i cch  stop mode (sub oscillation) temperature characteristics vcc:5.5v, lvd is off 0 50 100 150 200 250 300 350 400 450 500 -40 -30 -20 -10 0 10 20 30 40 50 60 70 80 temperature ta[] power supply current [a]  i cch  stop mode (sub oscillation) temperature characteristics(semi-log)  vcc:5.5v, lvd is off 1 10 100 1000 -40 -30 -20 -10 0 10 20 30 40 50 60 70 80 temperature ta[] power supply current [a] (log)
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   document number:  002 - 05610 rev. *e     page  103   of  109  mb9b400a  series   16.4.2   gap between watch counter value and real time at return in timer mode  ? problem definition t here is a gap between the value of the counter   and the real time at the  return by the interrupt in the  sub - timer mode or the low  speed cr timer mode .  when the watch counter using the sub - crystal oscillator is used in the sub timer  mode or the low speed cr  timer  mode, the value of the watch counter has   a low speed cr x 35   clock delay (about 350us at waiting for the stability  of the  regulator) at the return by the interrupt. as a result, a gap occurs between the value of the counter and the  real time.   the following figure shows the timing waveform   ? root cause the internal regulator operates with low drive and low power consumption in the sub timer mode or the low speed  cr timer mode.   when the interrupt is requested, the mode of the internal regulator is switched to the normal drive mode. at this ti me,  a switching  time for the stability of the regulator is required.   this mcu is designed for keeping down the voltage variation of the regulator by reducing the current. to achieve it,  the clock to the  watch counter is stopped in the period.   at a result , the value of the watch counter delay until the time for the stability of the regulator  i s shown in the figure. therefore, a  gap occurs between the value of the counter and the real time.   ? trigger condition(s) when both of (1) and (2) described  below is applicable, the gap occurs.   (1)    cpu operation mode   the gap occurs in the sub timer mode or the low speed cr mode.   it does not occur in the following mode s:   x run modes (pll, main, high speed cr, sub, and low speed cr)  sleep modes (pll, main, hi gh speed cr, sub, low speed cr)  pll timer mode  main timer mode  high speed cr timer mode  stop mode (2)    return factor   the gap occurs when any of the following interrupt is requested for the return in the sub timer mode or the  low speed cr timer  mode.   x nmi  interrupt  external interrupt

   document number:  002 - 05610 rev. *e     page  104   of  109  mb9b400a  series   ? hardware watchdog timer interrupt ? usb wakeup interrupt ? watch counter interrupt ? low - voltage detection interrupt ? the gap does not occur in the standby return by   the reset because the value of the counter is cleared ? work around wh en the extremely accuracy is required for the count time of the watch counter, use the sub sleep mode or  the low speed cr  sleep mode   ?   fix status this issue was fixed in rev. a.  

   document number:  002 - 05610 rev. *e     page  105   of  109  mb9b400a  series   17.   major changes spansion publication number:  ds706 - 00023   page   section   change  results   revision 1.0   -   -   initial release   revision 1.1   -   -   company name and layout design change   revision 2.0   3   features   external bus interface   added the description of maximum area size   8   packages   deleted the description of es   17   list of pin  functions    list of pin numbers modified the pin state type of p4e from i to h   32 - 35   list of pin functions    list of pin  functions added lin to the description of sotxx   42   i/o circuit type   added the description of i 2 c to the type of e and f   42, 43   i/o  circuit type   added about +b input   48   handling devices   added " s tabilizing power supply voltage"   48   handling devices   c rystal oscillator circuit   added the following description   "evaluate oscillation of your using crystal oscillator by your mount  board."   49   handling devices   c   pin   changed the description   50   block diagram   modified the block diagram   50   memory size   changed to the following description   see "memory size" in "product lineup" to confirm the memory  size.   51   memory map    memory map(1) modified the  area of "ext e rnal device area"   52   memory map    memory map(2) added the summary of flash memory sector and the note   59, 60   electrical characteristics   1. absolute maximum ratings  added the clamp maximum current  added the output current of p80 and p81  added about +b input 61   electrical characteristics   2. recommended operation conditions  modified the minimum value of analog reference voltage  added smoothing capacitor  added the note about less than the minimum power supply voltage 62, 63   electrical characteristics   3. dc characteristics (1) current rating    changed the table format  added main timer mode current  added flash memory current  moved a/d converter current 65   electrical characteristics   4. ac characteristics (1) main clock  input characteristics   added master clock at in t ernal operating clock frequency   66   electrical characteristics   4. ac characteristics (3) built - in cr oscillation characteristics   added frequency stability time at built - in high - speed cr  

   document number:  002 - 05610 rev. *e     page  106   of  109  mb9b400a  series   page   section   change  results   67   electrical  characteristics   4. ac characteristics (4 - 1)(4 - 2) operating conditions of main  pll    added main pll clock frequency  added the figure of main pll connection 68   electrical characteristics   4. ac characteristics (6) power - on reset timing    added time until releasing power - on reset  changed the figure of timing 74 - 81   electrical characteristics   4. ac characteristics (7) csio/uart timing    modified from uart timing to csio/uart timing  changed from internal shift clock operation to master mode  changed from external shift clock operation to slave mode 88   electrical characteristics   5. 12bit a/d converter  added the typical value of integral nonlinearity, differential nonlinearity, zero transition voltage and full - scale transition voltage    added conversion time at  avcc   <   4.5v  modified stage transition time to operation permission  modified the minimum v alue of reference voltage 92   electrical characteristics   7. flash memory write/erase characteristics   change to the erase time of include write time prior to internal erase   93 - 96   electrical characteristics   8. return time from low - power consumption mode   added return time from low - power consumption mode   99   ordering information   change to full part number   100   package dimensions   deleted fpt - 100p - m20 and fpt - 120p - m21   note: please see document history about later revised information.  

   document number:  002 - 05610 rev. *e     page  107   of  109  mb9b400a  series   document history   document title:  mb9b400a series 32 - bit arm? cortex? - m3 fm3 microcontroller   document number:  002 - 05610   revision   ecn   orig. of  change   submission  date   description of change   **   -   akih   12/15/2014   migrated to cypress and assigned document number 002 - 05610.   no change to document contents or format.   *a 5220329   akih   04/14/2016   updated to cypress format.   *b 5326959   yutt   06/28/2016   changed package code as the following in  2   packages   (page 7),  3   pin  assignment   (page 8 to 10),  12.2   recommended operating conditions   (page 59),  14   ordering information   (page 98) and  15   package  dimensions   (page 99 to 101).       fpt - 100p - m23 to lqi100, fpt - 120p - m37 to lqm120       bga - 112p - m04 to lbc11 2   changed j - tag to jtag in  4   list of pin functions   (page 26).   added note  4   list of pin functions   (page 38).   changed ta to t a  in  12.2   recommended operating conditions   (page  59),  12.3   dc characteristics   (page 60 to 62),  12.4   ac characteristics   (page   63 to 67, 70 ,72, 73, 75, 77, 79 to 82, 84 to 86),  12.5   12 - bit a/d  converter   (page 87),  12.6   low - voltage detection characteristics   (page  90),  12.7   flash memory write/erase characteristics   (page 91) and  12.8   return time from low - power consumption mode   (pag e 92, 94).   added part number mb9bf404rapmc - g - une2 and  mb9bf406rapmc - g - une1 in  14   ordering information   (page 98).   *c 5486354   nosu   0 3 / 0 2 /201 7   added the baud rate spec in 12.4.10 csio timing (page  73 ,  75 ,  77 ,  79 )   corrected the following statement      analog port input current  ?   analog port input leak current   in chapter 12.5 12 - bit a/d converter ( page 87 ).   corrected the following statement      com p are clock cycle  ?   compare clock cycle   in chapter 12.5 12 - bit a/d converter ( page 88 ).   corrected the part n umbers   -   mb9bf404nabgl - g - ye1  ?   mb9bf404nabgl - gk6e1   -   mb9bf405nabgl - g - ye1  ?   mb9bf405nabgl - gk6e1   -   mb9bf406nabgl - g - ye1  ?   mb9bf406nabgl - gk6e1   in chapter 14. ordering information ( page 98 )   removed the part numbers   -   mb9bf404rapmc - g - jne2   -   mb9bf406rapmc - g - jne2   in chapter   14. ordering information ( page 98 )   updated  15. package dimensions   added  16. errata   *d 58 11598   y sat   0 7/13/2017   adapted new cypress logo  

   document number:  002 - 05610 rev. *e     page  108   of  109  mb9b400a  series   revision   ecn   orig. of  change   submission  date   description of change   *e hual   10/24/2017  corrected the following clock  frequency max value (when not trimming)   5mhz  ?   6mhz   in chapter  12.4.3 built - in cr oscillation characteristics .   corrected the part numbers in chapter  14. ordering information .   -   mb9bf404napmc - g - jne2  ?   mb9bf404napmc - g - une2   added the  errata  002 - 06782 contents   in chapter  16. errata .   5942095  
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