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A

w.# CYPRESS MB91520 Series
. I/0
Pin No. . . S :
I Pin Name Polarity | Circuit Function*®
64 | 80 | 100 | 120 | 144 | 176 types*®
P121 - General-purpose I/O port
- - - - 105 | 128 OCU7_0 - A Output compare ch.7 output (0)
PPG23_0 - PPG ch.23 output (0)
pP122 - General-purpose I/O port
SIN6_0 - Multi-function serial ch.6 serial data input (0)
48 | 59 | 74 | 89 | 106 | 129 AN31 - J ADC analog 31 input
OCU8_0 - Output compare ch.8 output (0)
INT9_1 - INT9 External interrupt input (1)
130 P197 - A General-purpose /O port
PPG29_1 - PPG ch.29 output (1)
P123 - General-purpose /O port
- - - - 1107 | 131 A
OCU9 0 - Output compare ch.9 output (0)
49 | 62 | 77 | 92 | 110 | 134 DEBUGIF - L MDI 1/O for debugger (OCD)
135 P160 - A General-purpose /O port
PPG30_1 - PPG ch.30 output (1)
136 P161 - A General-purpose I/O port
PPG31_1 - PPG ch.31 output (1)
P124 - General-purpose /O port
- - - - 111 | 137 A
OCU10_0 - Output compare ch.10 output (0)
P125 - General-purpose /O port
- - - 93 | 112 | 138 A
OCu11_0 - Output compare ch.11 output (0)
P126 - General-purpose I/O port
50 | 63 | 78 | 94 | 113 | 139 SINO_0O - F Multi-function serial ch.0 serial data input (0)
INT6_0 - INT6 External interrupt input (0)
P127 - General-purpose I/O port
- | 64| 79 | 95 | 114 | 140 A - : . -
SOT0_0 ) Multi-function serial ch.0 serial data output
(0)
P130 - General-purpose /O port
- - 80 | 96 | 115 | 141 F ) . .
SCKO0_0 - Multi-function serial ch.0 clock 1/0 (0)
P162 - General-purpose I/O port
- - - - - | 142 A - -
TRG5_2 - PPG trigger 5 input (2)
P163 - General-purpose /O port
- - - - - | 143 A - -
TRG6_2 - PPG trigger 6 input (2)
51 | 65| 81 97 | 116 | 144 MDO - K Mode pin 0
52 | 66 | 82 | 98 | 117 | 145 MD1 - K Mode pin 1
53 | 67 | 83 99 | 118 | 146 X0 - N Main clock oscillation input
54 | 68 | 84 | 100 | 119 | 147 X1 - N Main clock oscillation output
P135 - A General-purpose /O port
56 | 70 | 86 | 102 | 121 | 149 DTTI_O - Waveform generator ch.0-ch.5 input pin (0)
X1A - @) Sub clock oscillation output
P136 - A General-purpose |/O port
57 | 71 | 87 | 103 | 122 | 150 .
X0A - 0 Sub clock oscillation input
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A

w.# CYPRESS MB91520 Series
Address — Addresiloffset value / Reglzitgr name — Block
0000004 PDROO [R/W] B,H,W|PDRO1 [R/W] B,H,W|PDRO02 [R/W] B,HW|PDRO03 [R/W] B,HW
XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
0000044 PDRO04 [R/W] B,H,W | PDRO05 [R/W] B,H,W |PDR06 [R/W] B,H,W |PDROQ7 [R/W] B,H,.W
XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
0000084 PDRO08 [R/W] B,H,W |PDR09 [R/W] B,H,W |PDR10 [R/W] B,H,W |PDR11 [R/W] B,HW
XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX .
Port Data Register
00000Ck PDR12 [R/W] B,H,W|PDR13 [R/W] B,H,W |PDR14 [R/W] B,H,W |PDR15 [R/W] B,H,.W
XXXXXXXX XXX XXX X -—-XXX-- - XXXXXX
000010+ — — — —
000014+ — — — —
0000184 PDR16 [R/W] B,H,W |PDR17 [R/W] B,H,W |PDR18 [R/W] B,H,W |PDR19 [R/W] B,H,.W
XXXXXXXX XXXXXXXX XXXXXXXX XXX XX XXX
00001CH
to — — — — Reserved
000034+
WDTECRO [R/W]
000038H B,HW — — —
---00000 Watchdog Timer
WDTCRO [R/W] WDTCPRO [W] WDTCRL1 [R] WDTCPR1 [W] [S]
00003CH B,H,W B,H,W B,HW B,HW
-0--0000 00000000 ----0110 00000000
000040H — — — — Reserved
DICR [R/W]
000044+ B,HW — — — Delayed Interrupt
------- 0
000048+
to — — — — Reserved
00005CH
0000604 TMRLRAO [R/W] H TMRO [R] H
XXXXXXXX XXX XXXXX XXXXXXXX XXXXXXXX Reload Timer 0
00006441 TMRLRBO [R/W]H TMCSRO [R/W] B,HW
XXXXXXXX XXX XXXXX 00000000 0-000000
000068+ TMRLRA7 [R/IW] H TMR7 [R] H
XXXXXXXX XXXXXXXX XXX XXXXX XXXXXXXX .
Reload Timer 7
00006Ch TMRLRB7 [R/W] H TMCSRY7 [R/W] B,H,W
XXXXXXXX XXXXXXXX 00000000 0-000000
FRS8 [R/W] B,HW Free-run timer selection
000070w B --00--00 --00--00 --00--00 register 8
FRS9 [R/W] B,HW Free-run timer selection
000074+ B --00--00 --00--00 --00--00 register 9
OCLS67 [R/W]
0000784 . . . B.H.W OCu67 Otrjézlijsttleervel control
----0000
OCLS89 [R/W]
00007Cx . . . B.H.W OCu89 Otrjézlijsttieervel control
----0000
BTOTMR [R] H BTOTMCR [R/W]H )
000080w 00000000 00[0(])oooo -000--00 -o[oo-og)o Base Timer 0
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w.# CYPRESS MB91520 Series
Address offset value / Register name
Address 0 1 9 2 | 3 Block
WTDR [RW] H
00055CH B — 00000000 00000000
WTCRH [R/W] B | WTCRM [R/W] B,H | WTCRL [RW] B,H
000560+ —
______ 00 00000000 -=00-0 Real Time Clock (RTC)
000564 _ WTBRH [RW] B WTBRM [R/W] B WTBRL [R/W] B
-- XXX XXX XXXXXXXX XXXXXXXX
000568 WTHR [RW]B,H | WTMR [R/W] B,H WTSR [R/W] B B
---00000 --000000 --000000
00056CH — CS\(/)%(F){l[lFi/_YV] B — — Clock Supervisor
000570H
to — — — — Reserved
00057CH
REGSEL [R/W]
000580+ B,H,W — — —
0110011- Regulator Control / Low
LVD5R [R/W] LVD5F [R/W] LVD [R/W] Voltage Detection
000584+ B,H,W B,HW B,HW —
------- 1 00000001 01000--0
000588+
to — — — — Reserved
00058CH
PMUSTR [R/W] PMUCTLR [R/W] | PWRTMCTL [R/W]
000590+ B,H,W B,H,W B,HW —
0-----1X 0-00---- | - 011
PMUINTFO [R/W] PMUINTF1 [R/W] PMUINTF2 [R/W] PMU
0005944 B,H,W B,H,W B,HW —
00000000 00000000 0000----
000598+ — — — —
00059CH
to — — — — Reserved
0005BCH
0005C0H
to — — — — Reserved
0005FCH
ASRO [RW] W
000600+ 00000000 00000000 -------- 1111-001
ASR1 [RIW]W
000604+ XXXXX XXX XXXXXXXX --mmmmm XXXX-XX0 External Bus
ASR2 [RIW]W Interface [S]
000608 ) 9.0.0.0.0.00.9.0.0.0.0.00.0 G XXXX-XX0
ASR3 [RIW] W
00060CH ) 9.0.0.0.0.00.9.0.0.0.0.00.0 G XXXX-XX0
000610H
to — — — — Reserved [S]
00063CH
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A

w.# CYPRESS MB91520 Series
Address — Addresiloffset value / Reglsfgr name — Block
ADNCS16 [RW] | ADNCS17 [RW] | ADNCS18[RMW] | ADNCS19 [RIW]
0015B4+ B,H,W B,H,W B,H,W B,H,W
0-000-00 0-000-00 0-000-00 0-000-00
ADNCS20 [RW] | ADNCS21[RMW] | ADNCS22[RMW] | ADNCS23[RW]
0015B8H B,HW B,H,W B,HW B,H,W
0-000-00 0-000-00 0-000-00 0-000-00
0015BCH — — — —
0015C0H — — — —
ADPRTF1 [R] B,H,W 12-bit A/D converter 2/2 unit
e I — 00000000 00000000
ADEOCF1 [R] B,H,W
ooisces 111111171 1111121211
0015CCn ADCS1 [R] B,H,W ADCH1 [R] B,HW |ADMD1 [RW] B,H,W
[ — ---00000 0---0000
ADSTPCSS8 [RW] | ADSTPCS9 [RIW] | ADSTPCS10 [R/W] | ADSTPCS11 [R/W]
0015D0x B,HW B,H,W B,H,W B,H,W
00000000 00000000 00000000 00000000
0015D4H
to — — — — Reserved
00174CH
SCRO/(IBCRO)[R/W] SMRO[R/W] SSRO[RW]  |ESCRO/(IBSRO)[RW
001750k B,H,W B,H,W B,H,W ] B,HW
0--00000 000-00-0 0-000011 00000000
001754, |  — (RDR1O/(TDRI0))RM] B,HW RDRO0/(TDROO)[R/W] B,H,W
---------------- 3 ------0 00000000 **
0017584 SACSRO[R/W] B,H,W STMRO[R] B,H,W
0----000 00000000 00000000 00000000 ,
Multi-UARTO
00175Cs STMCRO[R/W] B,H,W — /(SCSCRO/SFUROIRWIBHW | Byte access is possible
00000000 00000000 | e "3 '
— /(SCSTR30) | — /(SCSTR20)/ — /(SCSTR10) —/(SCSTRoQ)y | Only for access to lower 8
001760, (LAMSRO) (LAMCRO) /(SFLR10) (SFLROO) bits.
[R/W]BH3W [R/\_N_]_B_H3W [R/_V\_/]_E_;H3W [R/\_N_]EB_st *2: Reserved because 12C
— /(SCSFR20) — /(SCSFR10) — /(SCSFRoo) | Medeis ”?tt setimmediately
0017644 — [RAW] B,H,W [RAW] B,H,W [RW] B,H,W aiter reset.
________ ’ E— i *3: Reserved because CSIO
—/(TBYTE30)/ —/(TBYTE20) _tBYTE10) | BYTEQY SLAMR'DO) mode is not set immediately
(LAMESRO) /(LAMERTO) (LAMIERO) after reset.
001768+ e B HW [RAW] B,H,W [RAW] B,H,W [éL/Q/'\]";'E'OJV
-------- 3 e 73 e 3 e *4: Reserved because
/(ISMKO) OO/(()&O;AOS) LIN2.1 mode is not set
BGRO[R/W] H, W immediately after reset.
00176CH 000000([)0 oo]oooooo [RIW] B":'Z’W [RIW] B’E'Z’W
FCR10[RW] FCROO[R/W] FBYTEO[RW] B HW
001770x B.H,W B.H,W 00000000 00000000
---00100 -0000000
FTICRO[R/W] B,H,W
0017744 00000000 00000000 B B

Document Number: 002-04662 Rev. *F Page 83 of 280



A

w.# CYPRESS MB91520 Series
Address offset value / Register name
Address 0 | 1 2 | 3 Block
001844 — /(RDR16/(TDR16))[R/W] B,H,W RDRO6/(TDRO6)[R/W] B,H,W
o e — S - 0 00000000 *
001848 SACSR6[R/W] B,H,W STMR6[R] B,H,W
H 0----000 00000000 00000000 00000000
STMCR6[R/W] B,H,W — /(SCSCR6/SFURG)[R/W] B,H,W _
00184CH 00000000 00000000 | e 3 * Multi-UART6
— /(SCSTR36)/ — /(SCSTR26)/ — /(SCSTR16)/ — /(SCSTRO06)/ H:B . ib)
001850 (LAMSR®) (LAMCRS) (SFLR16) (SFLRO6) | fe access 'ts TOSS' 86
H [RW] B,H.W [RIW] B,H.W [RIW] B,H.W [RIW] B,H.W only for access to lower
________ 3 g g g bits.
osn| | e | e [ IS0 | 2 s easac
________ 3 g g mode is not set immediately
after reset.
—/(TBYTE36)/ —/(TBYTE26)/ —/(TBYTE16)/ TBYTEO6/ 5LAMR|D6)
(LAMESR®6) (LAMERTS6) (LAMIER®G) *3: Reserved because CSIO
001858n| e w [RIW] BH.W [RAW] B.H.W (LAMTID®) | o de is not set immediately
-------- 3 —mmeen 3 —mememen 13 [%%Aé]()go%gv after reset.
00185C BGR6[R/W] H, W —/ (IS|3M|_I|<S3[RNV =/ USBB:?A)/[RNV ] *4: Reserved because
: 00000000 00000000 T, Ty LIN2.1 mode is not set
CCRIGIRIW ccrosRWT immediately after reset.
[RIW] [RIW] FBYTE6[R/W] B,H,W
001860x B.HW B.HW 00000000 00000000
---00100 -0000000
FTICR6[R/W] B,H,W
001864 00000000 00000000 - -
SCR7/(IBCR7) [RIW] SMR7IRW] BHW | SSRTIRM] B.HW ESCR7/(IBSR7)[R/W Multi-UART7
001868+ B,H,W 000-00-0 0-000011 1B,HW *1: Byte access is possible
0--00000 00000000 only for access to lower 8
00186C — /(RDR17/(TDR17))[RIW] B,H,W RDRO7/(TDRO7)[R/W] B,H,W bits.
i I p— S 0 00000000 **
001870 SACSR7[R/W] B,HW STMR7[R] B,H,W *2: Reserved because 12C
) 0----000 00000000 00000000 00000000 mode is not set immediately
001874 STMCR7[R/W] B,HW — /(SCSCR7/SFUR7)[R/W] B,H,W after reset.
" 00000000 00000000 | e oo "3 4
— /(SCSTR37)/ — /(SCSTR27)/ — /(SCSTR17)/ — /(SCSTRO7)/
(LAMSR7) (LAMCRY) (SFLR17) (SFLRO7) .
0018781 (R BHW [RIW] B,HW [RW] B,HW [RIW] B,HW Mult-UART?
________ *3 e *3 < e *3
— /(SCSFR27) — /(SCSFR17) — /(SCSFRO7) rﬁ;?:isse;";dszzcn‘:‘;s: di(;tsello
00187CH — [R/W] B,H,W [R/W] B,HW [RIW] B,HW y
________ 3 S g after reset.
—/(TBYTE37)/ —/(TBYTE27)/ —/(TBYTE17)/ TBYTEO?/SLAMRIDD *4: Reserved because
(LAMESRY7) (LAMERT7) (LAMIERY?) LIN2.1 mode is not set
001880+ (LAMTID7) . .
[R/W] B,H,W [R/W] B,H,W [R/W] B,HW immediately after reset.
________ .3 g g [R/W] B,H,W
00000000
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A

w# CYPRESS MB91520 Series
Address offset value / Register name
Address 0 | 1 9 2 | 3 Block
001B78x PCN216 [R/W] B,H,W PSDR16 [RIW] H,W
--000000 -----110 00000000 00000000 PPG16
001B7Cn PTPC16 [RIW] HW . _
00000000 00000000
001B80x PCN17 [R/W] B,H,W PCSR17 [W] H,W
00000000 000000-0 XXXXXXXX XXXXXXXX
001B84s PDUT17 [W] H,W PTMR17 [R] H,W
XXXXXXXX XXXXXXXX 11111111 11111111 PPG17
001B88x PCN217 [R/W] B,H,W PSDR17 [RW] H,W
--000000 -----110 00000000 00000000
PTPC17 [RIW] HW
001B8CH 00000000 00000000 B B
001B90x PCN18 [R/W] B,H,W PCSR18 [W] HW
00000000 000000-0 XXXXXXXX XXXXXXXX
001894 PDUT18 [W] H,W PTMR18 [R] H,W
XXXXXXXX XXXXXXXX 11111111 11111111 PPG18
0018984 PCN218 [R/W] B,HW PSDR18 [RIW] H,W
--000000 -----110 00000000 00000000
PTPC18 [RIW] HW
001B9CH 00000000 00000000 B B
001BAOK PCN19 [R/W] B,HW PCSR19 [W] H,W
00000000 000000-0 XXXXXXXK XXXXXXXX
001BAL PDUT19 [W] H,W PTMR19 [R] H,W
XXXXXXXX XXXXXXXX 11111111 11111111 PPG19
001BABk PCN219 [R/W] B,HW PSDR19 [RIW] H,W
--000000 -----110 00000000 00000000
PTPC19 [RIW] HW
O001BACH 00000000 00000000 B B
001BBO. PCN20 [R/W] B,H,W PCSR20 [W] HW
00000000 000000-0 XXXXXXXX XXXXXXXX
001BB44 PDUT20 [W] H,W PTMR20 [R] H,W
XXXXXXXX XXXXXXXX 11111111 11111111 PPG20
001888, PCN220 [R/W] B,H,W PSDR20 [R/W] H,W
--000000 -----110 00000000 00000000
PTPC20 [RIW] HW
001BBCH 00000000 00000000 B B
001BCOx PCN21 [R/W] B,H,W PCSR21 [W] HW
00000000 000000-0 XXXXXXXX XXXXXXXX
PDUT21 [W] H,W PTMR21 [R] H,W
001BC4+ XXXXXXXX )[:/;/(]XXXXXX 11111111 1[1 1]11111 PPG21
PCN221 [R/W] B,HW PSDR21 [RIW] H,W
001BC8H
--000000 -----110 00000000 00000000
PTPC21 [RIW] HW
001BCCx oooooooo[ ooog)oooo B B PPG21
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& CYPRESS

s> EMBEDDED IN TOMORROW

MB91520 Series

Interrupt Number Interrupt Default
Interrupt Factor . Hexa P offset | Address for | RN
Decimal ; Level
Decimal TBR
System reserved
(Used for REALOS) 64 40 - 2FCH | OOOFFEFCH -
System reserved
(Used for REALOS) 65 41 - 2F84 | OOOFFEF8H -
66 42 2F4n | O0OFFEF4H
Used with the INT instruction | [ - [ | -
255 FF 0004 | OOOFFCOO0H

Note: It does not support a DMA transfer request caused by an interrupt generated from a peripheral to which no

RN (Resource Number) is assigned.
*1: It does not support a DMA transfer by the status of the multi-function serial interface and 12C reception.

*2: Reload timer ch.4 to ch.7 do not support a DMA transfer by the interrupt.
*3: PPG ch.24 to ch.47 do not support a DMA transfer by the interrupt.
*4: The clock calibration unit does not support a DMA transfer by the interrupt.

*5: 32-bit Free-run timer ch.3, ch.4 and ch.5 do not support a DMA transfer by the interrupt.
*6: There is no resource corresponding to the interrupt level.

*7: It does not support a DMA transfer by the external low-voltage detection interrupt.
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A

'ﬁCYPRESSF MB91520 Series
100 Pins
Interr number Defaul
Interrupt Factor .te rEne be. LAl Offset Add(raeiitfor RN
Decimal |Hexa Decimal | Level TBR
Reset 0 0 - 3FCH |000FFFFCH| -
System reserved 1 1 - 3F84 |000FFFF8H| -
System reserved 2 2 - 3F44 |O00FFFF4n| -
System reserved 3 3 - 3FOn |O0OFFFFOH| -
System reserved 4 4 - 3ECH |000FFFECH| -
FPU exception 5 5 - 3E8H |OOOFFFE8H| -
\Ii);(lzaet;i:);:)n of instruction access protection 6 6 i 3E44 |000FEFE4y| -
Exception of data access protection violation 7 7 - 3EOH |000FFFEOQOH| -
Data access error interrupt 8 8 - 3DCH |000FFFDCH| -
INTE instruction 9 9 - 3D8x |000FFFD8H| -
Instruction break 10 0A - 3D4n |000FFFD4n| -
System reserved 11 0B - 3DO0x |000FFFDOH| -
System reserved 12 0C - 3CChH |000FFFCCH| -
System reserved 13 0D - 3C8x |000FFFC8H| -
Exception of invalid instruction 14 OE - 3C4n |000FFFC4u| -
NMI request
Error generation during internal bus diagnosis 15 (Fu)
XBS RAM double-bit error generation 15 OF Fixed 3COH [OOOFFFCOH| -
Backup RAM double-bit error generation
TPU violation
External interrupt 0-7 16 10 ICROO | 3BCH |00OFFFBCH| O
External interupt 8-15 17 1 ICRO1 | 3B84 |O00FFFBEH| 1+7
External low-voltage detection interrupt
Reload timer 0/1/4/5 18 12 ICRO2 | 3B4H |O00FFFB4H| 2*2
Reload timer 2/3/6/7 19 13 ICRO3 | 3BOx |O00FFFBOH| 3*2
Multi-function serial interface
ch.0 (reception completed)
. - — 20 14 ICR04 | 3ACH |000FFFACH| 4*1
Multi-function serial interface
ch.0 (status)
Multl-functlorj sgrlal interface 21 15 ICRO5 | 3A84 |000FEFAS:| 5+
ch.0 (transmission completed)
Multi-function serial interface
ch.1 (reception completed)
. - - 22 16 ICRO6 | 3A4H |O00OFFFA4H| 6*1
Multi-function serial interface
ch.1 (status)
Mult|-funct|or.1 sgrlal interface 23 17 ICRO7 | 3A04 |000FEFAGH| 7
ch.1 (transmission completed)
Multi-function serial interface
ch.2 (reception completed)
X - — 24 18 ICRO8 | 39CH |000FFF9CH| 8*1
Multi-function serial interface
ch.2 (status)
Mult|-funct|or.1 sgrlal interface 25 19 ICRO9 | 398, |000FEF98. | 9%
ch.2 (transmission completed)
Multi-function serial interface
ch.3 (reception completed)
26 1A ICR10 | 394+ |000FFF944 |10

Multi-function serial interface
ch.3 (status)
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& CYPRESS

s> EMBEDDED IN TOMORROW

MB91520 Series

Interrupt Factor

Interrupt Number

Decimal

Hexa Decimal

Interrupt
Level

Offset

Default
Address for
TBR

RN

Multi-function serial interface
ch.3 (transmission completed)

27

1B

ICR11

390H

OO0OFFF90H

11

Multi-function serial interface
ch.4 (reception completed)

Multi-function serial interface
ch.4 (status)

28

1C

ICR12

38ChH

OOOFFF8CH

12*1

Multi-function serial interface
ch.4 (transmission completed)

29

1D

ICR13

3881

OOOFFF88H

13

Multi-function serial interface
ch.5 (reception completed)

Multi-function serial interface
ch.5 (status)

30

1E

ICR14

3844

OOOFFF84H

1471

Multi-function serial interface
ch.5 (transmission completed)

31

1F

ICR15

3801

OOOFFF80H

15

Multi-function serial interface
ch.6 (reception completed)

Multi-function serial interface
ch.6 (status)

32

20

ICR16

37CH

OOOFFF7CH

16*1

Multi-function serial interface
ch.6 (transmission completed)

33

21

ICR17

378+

OOOFFF78n

17

CANO

34

22

ICR18

3744

000FFF744

CAN1

RAM diagnosis end

RAM initialization completion

Error generation during RAM diagnosis

Backup RAM diagnosis end

Backup RAM initialization completion

Error generation during Backup RAM diagnosis

35

23

ICR19

3701

OO0OFFF70H

CAN2

Up/down counter 0

Up/down counter 1

36

24

ICR20

36CH

OOOFFF6CH

Real time clock

37

25

ICR21

3681

OOOFFF68H

Multi-function serial interface
ch.7 (reception completed)

Multi-function serial interface
ch.7 (status)

38

26

ICR22

3644

OO00OFFF64H

22*1

16-bit Free-run timer 0 (O detection) /
(compare clear)

Multi-function serial interface
ch.7 (transmission completed)

39

27

ICR23

360H

OO0OFFF60H

23

PPG 0/1/10/11/20/21/30/31/40/41

16-bit Free-run timer 1 (O detection) /
(compare clear)

40

28

ICR24

35CH

OO0OFFF5CH

2473

PPG 2/3/12/13/22/23/32/33/43

16-bit Free-run timer 2 (0O detection) /
(compare clear)

41

29

ICR25

358H

OO0OFFF58H

25*3

PPG 4/5/14/15/24/25/34/35/44/45

42

2A

ICR26

3544

O00OFFF54H

26*3

PPG 6/7/16/17/26/27/36/37/46/47

43

2B

ICR27

350H

OOOFFF50H

27+

PPG 8/9/18/19/28/29/38/39

44

2C

ICR28

34CH

00OFFF4CH

28*3
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MB91520 Series

Oscillation clock frequency vs. Internal operation clock frequency

Internal operation clock frequency

moves to the fail safe operation.

G A

Note: As to the product with its clock supervisor’s initial value is “ON”, when the oscillator is unable to start
within 20 ms from the stop state the clock supervisor will detect the oscillation stop. As a result, the CPU

PLL clock
Main Clock [Multiplied [Multiplied [Multiplied [Multiplied Multiplied [Multiplied
by 1 by 2 by 3 by 4 by 19 by 20
Oscillation 4MHz | 2MHz | 4MHz | 8MHz | 12 MHz | 16 MHz 76 MHz | 80 MHz
clock frequency
+ Example of oscillation circuit
X0 X1
4MHz R=0Q
C1=10pF C2=10pF

Design your print circuit board so that the oscillator can start oscillation within 20 ms. Moreover, it is
recommended to be designed after the match evaluation of the circuit is requested to the departure
pendulum maker when the oscillation circuit is composed.
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Value
Parameter Symbol Pin Name Conditions Unit Remarks
Min Max

SCK1 to SCK11
SCS|—-SCK| | . | sCsltoscss,
setup time SCS40 to SCS43, 3tcpp+30
SCS50 to SCS53,
SCK1—SCS1 o SCS60 to SCS63, ) s
hold time SCS70 to SCS73, 10
SCS8 to SCS11
SCS1 to SCS3,
SCS40 to SCS43,
SCS tcspe SCS50t0 SCS53, - ns External shift
deselect time SCS60 to SCS63, 3tcpp+30 clock mode
SCS70 to SCS73, - L
SCS8 to SCS11 OCLEtEUSt Op::#
SCS1, SCSs2,
SCS50 to SCS53,
SCS60 to SCS63,
SCS70 to SCS73, - 40 ns
SCS|—SOT oS SCS8to SCS11
delay time SOT1, SOT2,
SOT5to SOT11
SCS3,
SCS40 to SCS43 - 300 ns
SOT3, SOT4
SCS1 to SCS3,
SCS40 to SCS43,
SCS50 to SCS53,
toee SCS60 to SCS63, - +0 - ns
SCS70 to SCS73,
SCS8to SCS11
SOT1to SOT11
SCK1, SCK2,
SCK5 to SCK11
SCS1,SCs2, Internal shift
SCS50 to SCS53, 3tcpp-10 3tcrp+50 ns
SCKi—»SC_Si SCS60 to SCS63, clock mode '
c_Iock switch tscc SCS70 to SCS73, - Round qperatlon
time SCS8 to SCS11 outEut pin:
SCK3, SCK4 CL=50pF
SCS3, 3tcpp-300 | 3tcpp+50 ns
SCS40 to SCS43
*1: tcssu = SCSTR:CSSU7-0xSerial chip select timing operating clock
*2: tcshp = SCSTR:CSHD7-0xSerial chip select timing operating clock
*3: tcsps = SCSTR:CSDS15-0xSerial chip select timing operating clock

Regardless of the deselect time setting, once after the serial chip select pin becomes inactive, it will take

at least five peripheral bus clock cycles to be active again

External shift
clock mode
output pin:
CL =50 pF

SCS1—-SOT
delay time

Please see the hardware manual for details of above-mentioned *1,*2, and *3.
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(4-4) I12C timing
(Ta: -40 °C to +125 °C, Vcc = AVec = 5.0 V £ 10 %/Vec =AVec = 3.3V £ 0.3V, Vss =AVss =0.0 V)

Standard Mode | Fast Mode*®
Parameter Symbol | Pin Name | Conditions Unit | Remarks
Min Max Min Max
SCL clock frequency fscL SS%Ksltlo 0 100 0 400 | kHz
SOT3 to
. . SOT11,
Repeat "start" condition
- (SDA)
hold time tHDSTA 4.0 - 0.6 - us
SDA | — SCL | SCK3to
SCK11,
(SCL)
. - SCK3to
Zi::'ck’d of "L"for SCL tLow SCK11, 47 - 13 | - | ps
(SCL)
. - SCK3to
Zi::'ck’d of 'H'for SCL | SCK11, 40 - 06 | - | us
(SCL)
Repeat "start" condition SCK3to
setup time tsusta SCK11, 4.7 - 0.6 - us
SCL1— SDA | (SCL)
SOT3 to
SOT11, CL =50 pF
. _ 1
R S Nl I P R P
SCK11,
(SCL)
SOT3 to
SOT11,
Data setup time (SDA)
SDA | 1 — SCL 1 tsupar SCK3 1o 250 - 100 - ns
SCK11,
(SCL)
SOT3to
. SOT11,
"Stop" condition setup
time tsusto (SDA) 4.0 - 0.6 - us
SCL1 — SDA1 SCK3to
SCK11,
(SCL)
Bus-free time between
"stop" condition and teur - 4.7 - 1.3 - us
"start" condition
Noise filter tsp - - 2tcpp™ - 2tcpp™ - ns

Notes: Only ch.3 and ch.4 are standard mode/fast mode correspondence. In ch.5-ch.8, ch.10, and ch.11, only a standard mode is
correspondences.

*1: R and Cv. represent the pull-up resistance and load capacitance of the SCL and SDA output lines,
respectively.
Vp shows that the power-supply voltage of the pull-up resistor and loL shows the VoL guarantee current.

*2: The maximum tupopar only has to be met if the device does not extend the "L" width (tLow) of the SCL signal.

*3: A fast mode I?C bus device can be used on a standard mode 12C bus system as long as the device satisfies the requirement of
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Value
Parameter Symbol Pin Name Unit Remarks
Min Max
SYSCLK
:?r/;nx delay ECHWL’ WROX, 05 18 ns
CHWH WRlX
WRnX WROX
) _ _ —0*
minimum pulse twiwH WR1X tcyc - 10 ns WWT=0
SYSCLKt—
data output tcHov 0.5 18 ns
D16 to D31
SYSCLKT._) tcHDX - 18 ns Set WRCS to 1 or more.
data hold time
SYSCLK1—
address output tcHmAY 0.5 18 ns
time
In multiplex mode, set as follows:
[1 Set CSWR and CSRD to 2 or
more.
SYSCLK [1 ASCY must satisfy the following
D16 to D31 conditions because of setting
SYSCLKt—
address hold toHvax . 18 | ns | ADCSY>ASCYandprotocol
fime violation prevention.

ADCY +1 < ACS + CSRD

ADCY +1 < ACS + CSWR

ASCY + 1 <ACS + CSRD

ASCY + 1 <ACS + CSWR

See Hardware Manual for details.

*1: Please use it with external load capacity 12 pF or less for VCC = 3.3 V + 0.3 V (40 MHz operation).

*2: If the bus is expanded by automatic wait insertion or RDY input, add time (tcvc x the number of expanded cycles) to the rated
value.
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A/D Converter

(1) 12-bit A/D Converter Electrical Characteristics

(Ta: -40 °C to +125 °C, Vcc = AVec = 5.0 V + 10 %/Vec =AVec = 3.3V £ 0.3V, Vss =AVss = 0.0 V)

MB91520 Series

channels

: Value .
Parameter Symbol Pin Name Unit Remarks
Min Typ Max
Resolution - - - - 12 bit
Total error - - - - +12 LSB
Linearity error - - - - +4.0 LSB
Differential linearity i i i i +1.9 LSB
error
. AVRL- AVRL+
Zero transition voltage Vor ANO to AN47 11.5LSB - 12 5LSB \Y (1\I/_SB\; '
i FST-VOT
Full-scale transition AVRH- AVRH+
- 4094
voltage Vest | ANOTOANAT | 150 op 10588 | ¥
Sampling time tsmp - 0.7 - - ps | *1
Compare time temp - 0.7 - - ps |*1
A/D conversion time teny - 1.4 - - pMs |[*1
i <
Analog port input lan | ANOtOAN47 | -1.0 - 410 | pa |VAvssE
current Vain £ Vavee
Analog input voltage VAN ANO to AN47 AVRL - AVRH \%
AVRH AVRH 3.0 - 5.5 \%
Reference voltage AVSS/
AVRL AVRL - 0.0 - \%
Per unit
- A7 . A
0 063 | MA I, +105 °C
Ia s 047 07 mA Per unit
* - . .
AVCC Ta: +125 °C
Power supply current
IaH - - 25 PA [*2
Ir - 1 1.96 mA | Per unit
AVRH
IRH - - 1.6 PA [*2
Variation between i ANO t0 ANA7 i i 4 LSB

*1: Time for each channel.

*2: Power supply current (Vcc = AVce = 5.0 V) is specified if A/D converter is not operating and CPU is stopped.

*3: The power supply current described only current value on A/D converter.
The total AVcc current value must be calculated the power supply current for A/D converter and D/A converter.

(Note) Please use the clock of 0.5 MHz-20 MHz for the output clock of A/D converter to guarantee accuracy.
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Flash Memory

(1) Electrical Characteristics

Value

Parameter Min Typ Max Unit Remarks
*1
- 200 800 | ms |8 Kbytessectort, .
excluding internal preprogramming time
*1
- 300 | 1100 | ms |8 Kbytessectort, .
. including internal preprogramming time
Sector erase time 64 Kbvies sector™.
- 400 | 2000 | ms y ’

excluding internal preprogramming time
64 Kbytes sector*?,

including internal preprogramming time
Exclusive of overhead time at

- 700 3700 ms

-bhi iti i — 2
8-bit writing time 9 88 us system level*!
16-bit writing time _ 12 384 s Exclusive of olverhead time at
system level*
ECC writing time 3 9 288 us Exclusive of overhead time at

system level*!

1,000 cycles/

20 years,
Erase cycle*?/ 10,000 cycles/
: - - — =+ o %3
Data retain time 10 years, Average Ta = +85 °C
100,000 cycles/
5 years

*1: The guaranteed value for erasure up to 100,000 cycles.

*2: Number of erase cycles for each sector.

*3: This value comes from the technology qualification (using Arrhenius equation to translate high temperature measurements into
normalized value at + 85 °C).

(2) Notes

While the Flash memory is written or erased, shutdown of the external power (Vcc) is prohibited.

In the application system where Vcc might be shut down while writing or erasing, be sure to turn the power off by using an external

voltage detection function.

To put it concretely, after the external power supply voltage falls below the detection
voltage (VoL"), hold Vce at 2.7 V or more within the duration calculated by the following expression:

Td*[us] + (period of PCLK [us] x 257) + 50 [us]

*: See “4.AC Characteristics (8) Low-voltage detection (External low-voltage detection) ”
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Page Section

Change Results

13 mPin Assignment MB91F52xB

Signals indicated by the shading below deleted in Figure.

- Left side

VEY

POXVSIN_L/TRG3_HTINO_2RTOS5_]

PO24/SIN4_LPRG24_OTIN1_ORTO4_LINTIS 0

PO27/SCS40_1PPGIT_TOTO_0ETO3_1

P3YSCS43_1PPGI0_NTOT3_0RTOI ]

P33 PPG31_MICU3I_ITING_OBTO1_LSCE3 2

PO34/0CUT1_LICU2_3TINS_0RTO0_LSOT3_2

i [ | e e

P151/SCEENSCIB0CUS_LTRGT MVCUI_3TINT_0ZIN0_ADTTL]

PO35/SINE0VOCTE_LTOT4_(VATND_OINTLI_Q

E=3 k)

PO36/SCS8.0/0CU7_LTOTS_WVBINO_{

—
=

B40PPG3_LTOT?_NAINT_0SING_]

—

PO41/SIN8_0ICUS_LBIN1_OINT12_0

12

PI4LS0TO_ANSTICUS_I/TRGA_1/ZINI_0

PO45/SCES_0ANS6ICUS_ITRGI_ITOTI2

BMTANASTRGE_OTINI_VS0T0_]

POSHANSAPPGIS_VINT14_LSCED_1

!
vss| 1
P020/SIN3_1/TRG3_O/TINO_2/RTO5_1| 2
P024/SIN4_1/PPG24_0/TIN1_O/RTO4_1/INT15 0| 3
P027/SCS40_1/PPG27_OITOTO_O/RTO3 1| 4
P032/SCS43_1/PPG30_0ITOT3_0/RTO2_ 1| 5
P033/PPG31_0/ICU3_3/TIN4_0/RTO1_1/SCK3 2| 6
P034/0CU11_1/ICU2_3/TIN5_0/RTO0_1/SOT3 2| 7
P151/0CU9_1/TRG7_0/ICU0_3/TIN7_0/ZINO_2/DTTI_1| 8
P035/0CUS_1/TOT4_O/AINO_O/INT11 0f 9
P036/0CU7_1L/TOT5_0/BINO_O| 10
P040/PPG23_1/TOT7_O/AIN_0/SIN0_1| 11
P041/SING_0/ICU9_1/BIN1_0/ANT12_0[ 12
P042/SOT9_0/AN47/ICUS_1/TRGO_1/ZIN1_0| 13
P045/SCK9_0/AN46/ICUS_1/TRG3_1/TOT1 2| 14
P047/AN45/TRG8_O/TIN3_2/50T0_1| 15
P0O53/AN44/PPG35_0/INT14_1/SCKO_1| 16
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Page

Section

14

mPin Assignment MB91F52xD

14

mPin Assignment MB91F52xD

Change Results
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The following note added on the bottom left of Figure.
* In a single clock product, pin 71 and pin 72 are the general-purpose ports.
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Page Section Change Results

"42" is deleted as shown below from the interrupt factor in Interrupt vector
120pin.

(Error)

PPG2/3/12/13/22
/23/32/33/42/43 000F
16-bit free-run 21 | 29 ICR | 358 FF58 25
timer 2 (0 25 H 3
detection) /

131 mInterrupt Vector Table (compare clear)

(Correct)
PPG2/3/12/13/22
123/32/33/43

16-bitfree-un |, | Lo | ICR | 358 | 2o | 25
timer 2 (O 25 " 3
detection) /

(compare clear)

The interrupt factor in Interrupt vector 120pin modified as follows:

(Error)
Base timer 1

IRQO
Q 000F

Base timer 1 ICR | 308 45
IRO1 61 | 3D 45 ) FFO8 | .

133 minterrupt Vector Table

(Correct)
Base timer 1
IRQO
Base timer 1 ICR | 308 000~

IRO1 61 | 3D 45 y FFO8 | 45

The following sentence deleted from Interrupt vector 120pins.

(Error)
*5: It does not support the DMA transfer by the interrupt because of the RAM
ECC bit error.

133 minterrupt Vector Table
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Page Section Change Results

The following sentence modified as following:

(Error)

To prevent a malfunction of the voltage step-down circuit built in the device, the
voltage rising must be monotonic increasing during power-on.

46 mDuring Power-on Power-on prohibits that the voltage goes up and down and voltage rising stops
temporarily.

(Correct)

To prevent a malfunction of the voltage step-down circuit built in the device, the
voltage rising must be monotonic during power-on.

The following sentence modified as following:

(Error)

*1: When it is used outside recommended operation guarantee range (range of
the operation guarantee), contact your sales representative. Moreover,
minimum value with an effective external low-voltage detection reset
becomes a voltage until generating low-voltage detection reset.

(Correct)

*1: When it is used outside recommended operation guarantee range (range of
the operation guarantee), contact your sales representative.
Detection voltage of the external low voltage detection reset (initial) is
2.8V+8% (2.576V to 3.024V).
This detection voltage (2.576V) is below the minimum operation guarantee
voltage (2.7V).
Between this detection voltage and the minimum operation guarantee
voltage,
MCU functions are not guaranteed except for the low voltage detector.
Note that although the detection level is below the minimum operation
guarantee voltage,
the LVD reset factor flag is set as the voltage drops below the detection level.

11. Electrical Characteristics
142,143 | Recommended operating
conditions

11. Electrical Characteristics

156, 157 AC Characteristics Added (3-2) Power-on Conditions for MB91F52xxxE
The following sentence modified as following:
(Error)
High-speed
mode*3 Unit Remarks
Min [ Max
Notes: Only ch.3 and ch.4 are standard mode/high-speed mode
11. Electrical Characteristics correspondence.
184 AC Characteristics
(4-4) 12C timing *3: A high-speed mode I12C bus device can be used
(Correct)

Fast mode*3
Min [ Max

Unit Remarks

Notes: Only ch.3 and ch.4 are standard mode/fast mode correspondence.

*3: A fast mode 12C bus device can be used
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Orig. of |Submission

Revision ECN Change Date

Description of Change

Value: Min 3tcpp+0  Max 3tcpp+50
!
Pin name: SCK1,SCK2,SCK5 to SCK11

SCS1,SCS2,SCS50 to SCS53,SCS60 to SCS63,SCS70 to SCS73,SCS8 to SCS11
Value: Min 3tcpp-10  Max 3tcpp+50

Pin name: SCK3,SCK4 SCS3,SCS40 to SCS43
Value: Min 3tcpp-300 Max 3tcpp+50

Added the following description.

Regardless of the deselect time setting, once after the serial chip select pin becomes
inactive, it will take at least five peripheral bus clock cycles to be active again

Electrical Characteristics
5.A/D Converter

(1) 12-bit A/D Converter Electrical Characteristics:
Added the value of "Total error".

Total error value Min— Typ - Max 12 LSB
Corrected the value of "Zero transition voltage".

Min AVRL+0.5LSB-20mV Max AVRL+0.5LSB+20mV
!
Min AVRL-11.5LSB Max AVRL+12.5LSB

Corrected the value of "Full-scale transition voltage".

Min AVRH-1.5LSB-20mV Max AVRH-1.5LSB+20mV
!

Min AVRH-13.5LSB Max AVRH+10.5LSB

Added the following description.

Parameter : Power supply current IAVCC*3

*3: The power supply current described only current value on A/D converter. The total
AVcc current value must be calculated the power supply current for A/D converter and
D/A converter.

Electrical Characteristics
7.DI/A Converter:

Added the following description.
Parameter : Power supply current *1

*1: The power supply current described only current value on D/A converter.The total
Avcc current value must be calculated the power supply current for D/A converter and
A/D converter.

Electrical Characteristics
6.Flash memory:

Parameter: Erase cycle*2/Data retain time
Deleted the following description.

Remarks :
"Temperature at writing/erasing Tj<+105°C"

Electrical Characteristics

7.DIA Converter:

Corrected the following description.
Parameter : Power supply current
Symbol IA Pin name AVcc

Symbol IAH Pin name AVcc
!
Symbol IA Pin name AVCC

Document Number: 002-04662 Rev. *F Page 278 of 280



