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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Obsolete

FR81S

32-Bit Single-Core

80MHz

CANbus, CSIO, EBI/EMI, I12C, LINbus, SPI, UART/USART
DMA, LVD, POR, PWM, WDT
120

320KB (320K x 8)

FLASH

64K x 8

56K x 8

2.7V ~ 5.5V

A/D 48x12b; D/A 2x8b
External

-40°C ~ 105°C (TA)
Surface Mount

144-LQFP

144-LQFP (20x20)
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== CYPRESS MB91520 Series

Embedded in Tomorrow”

MB91F52xL
MB91F522L, MB91F523L, MB91F524L, MB91F525L, MB91F526L

(TOP VIEW)
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* In a single clock product, pin 149 and pin 150 are the general-purpose ports.

Document Number: 002-04662 Rev. *D Page 17 of 289




=== CYPRESS MB91520 Series
. . I
Pin no. Nzlr:e Polarity cirl(?uit8 Function*’
64 | 80 | 100 | 120 | 144 | 176 types
PO:'35‘ - General-purpose |/O port
AO*Z, z ) - External bus/Address bit7 output
SIN§3_0 2 ) Multi-function serial ch.8 serial data input
9" 111 147|177 | 20 | 24 I ()
OCus8_1 - Output compare ch.8 output (1)
TOT4_0 - Reload timer ch.4 output (0)
AINO_O - U/D counter ch.0 AIN input (0)
INT11_0 - INT11 External interrupt input (0)
P036 - General-purpose /O port
AOE, z : - External bus/Address bit8 output (0)
110 112 1517 118" | 21 | 25 Squ—o - A Serial chip select 8 1/0 (0)
OCU7_1 - Output compare ch.7 output (1)
TOT5_0 - Reload timer ch.5 output (0)
BINO_O - U/D counter ch.0 BIN input (0)
P037 - General-purpose |/O port
A09 - External bus/Address bit9 output (0)
- | - | 167|197 | 22 | 26 | OCUGB_1 - A Output compare ch.6 output (1)
TOT6_0 - Reload timer ch.6 output (0)
ZINO_O - U/D counter ch.0 ZIN input (0)
) ) ) ) ) 07 P174 - A General-purpose |/O port
TRG8_1 - PPG trigger 8 input (1)
P175 - General-purpose /O port
I | % TRGO_1 - A PPG trigger 9 input (1)
P040 - General-purpose /O port
A10727% .
*4,*5 - External bus/Address bit10 output (0)
111 113 177 120 | 23 | 29 PPG23_1 - A PPG ch.?S output (1)
TOT7_0 - Reload timer ch.7 output (0)
AIN1_0 - U/D counter ch.1 AIN input (0)
SINO 1 i Multi-function serial ch.0 serial data input
- (1)
P041 - General-purpose |/O port
A117273 ,
*4, %5 - External bus/Address bit11 output (0)
W ae | 217 | 24 | 30 | SIN9LO ) | 'zgl;lti_fumtion serial ch.9 serial data input
ICU9_1 - Input capture ch.9 input (1)
BIN1_0 - U/D counter ch.1 BIN input (0)
INT12_0 - INT12 External interrupt input (0)
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T
== CYPRESS MB91520 Series
T Embeddedin Tomorron”
Address offset value / Register name
Address Block
+0 +1 +2 +3
000E3Cy — — — — Reserved
000E40,,| PPPRO0 [RIBHW | PDDRO1 [R] BHW | PDDRO2 [R] B,HW | PDDRO3 [R] BHW
XOXOXXXXX XXXXXXXX XOXXXXXXX XXXXXXXX
000E44,,| PPDRO4 [RIBHW | PDDROS [R] BHW | PDDROG [R] B.HW | PDDRO7 [R] BHW
XOXOXXXXX XXXXXXXX XOXXXXXXX XXXXXXXX
000E48,,| PPPRO8 [RIBHW | PDDRO9 [R] BHW | PDDR10 [R] B,HW | PDDR11 [R] B,HW
XOXOXXXXX XXXXXXXX XOXXXXXXX XXXXXXXX Port Direct
000E4c,,| PPDR12 [RIBHW | PDDR13 [R] BHW | PDDR14 [R] BHW | PDDR15 [R] BHW Read Register
XXXXXXXX XXXXXXX XXX —XXXXXX
000E50y — — — —
000E54y — — — —
000E58,| PPPR16 [RIBHW | PDDR17 [R] BHW | PDDR18 [R] B.HW | PDDR19 [R] BHW
XOXOXXXXXX XXXXXXXX XOXXXXXXX XXXXXXXX
000E5CH — — — — Reserved
EPFROO [RIW] EPFRO1 [RIW] EPFRO02 [RIW] EPFRO3 [RIW]
000E60y B,H,W B,H,W B,H,W B,H,W
00000000 -0-0-000 ----0000 ---000-0
EPFRO4 [RIW] EPFRO5 [RIW] EPFRO06 [RIW] EPFRO7 [RIW]
000E64y B,H,W B,H,W B,H,W B,H,W
—--00-0 —---0000 —--000- —--00000
EPFRO8 [RIW] EPFRO09 [RIW] EPFR10 [RIW] EPFR11 [R/W]
000E68y B,H,W B,H,W B,H,W B,H,W
—-00000 | e 00- ~--0000 —---0000
EPFR12 [RIW] EPFR13 [RIW] EPFR14 [RIW] EPFR15 [RIW]
000E6CH B,H,W B,H,W B,H,W B,H,W
0000 | e 0 | I - 000
000E70y — — — —
000E74y — — — —
EPFR26 [RIW] EPFR27 [RIW]
ower — e ] e e
EPFR28 [R/W] EPFR29 [R/W] Function Register
000E7CH B,H,W B,H,W — —
--000-0- 00000000
EPFR33 [RIW] EPFR34 [RIW] EPFR35 [RIW]
000E80y — B,H,W B,H,W B,H,W
----- 00- —--00- ---00000
EPFR36 [RIW]
000E84y B,H,W — — —
—---000-
EPFR42 [RIW] EPFR43 [RIW]
000E88H — — B,H,W B,H,W
------ 00 0--0000-
EPFR44 [RIW] EPFR45 [RIW]
000E8CH B,H,W B,H,W — —
-00---0- -0000000
000E90y — — — —
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=2 CYPRESS MB91520 Series
Embedded in Tomorrow”
Address offset value / Register name
Address Block
+0 +1 +2 +3
00125C OCCPB4/0OCCP4 [RIW] HW OCCPB5/OCCP5 [R/W] H,W
H 00000000 00000000 00000000 00000000 .
16-bit Output
001260 0CS45 [RIW] BHW B OCMgI?fSV[RNV] compare 4/5
H -110--00 00001100 ”
—————— 00
0012644
to — — — — Reserved
0012784
00127C IPCPO [R] H,W IPCP1 [R]HW
H
00000000 00000000 00000000 00000000 16-bit Input
001280 ICS01 [R/W] B,H,W B LSYNS [RW] B,H,w| capture 0/1
e — 00 00000000 ----0000
001284 IPCP2 [R] H,W IPCP3 [R] HW
H
00000000 00000000 00000000 00000000 16-bit Input
capture 2/3
001288, ICS23 [R/W] B,HW B .
—————— 00 00000000
00128Cq
to — — — — Reserved
0012984
00129Cq — — — — Reserved
0012A0 TMRRO [R/W] HW TMRR1 [R/IW] HW
H 00000000 00000001 00000000 00000001
TMRR2 [R/IW] HW
0012A4 00000000 00000001 — o
DTSCRO [R/W] DTSCR1 [R/W] DTSCR2 [R/W]
0012A8y4 B,H,W B,HW B,H,W —
00000000 00000000 00000000 Waveform
DTMNSO [R/W] generator
0012ACH _ DT'R% g;(/)v(;/ (])_'?'H’W _ BHW 0/1/2
00---000
SIGCR10 [R/W] SIGCR20 [R/W]
0012B0y — B,HW — B,HW
00000000 000000-1
PICSO [R/W] B,H,W
0012B4y 000000--
0012B84
to — — — — Reserved
0012CCh
16-bit Free-run
0012D0 FRS5 [R/W] B,H,W timer selection
H --00--00 --00--00 --00--00 --00--00 A/D activation
compare
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===#¢ CYPRESS MB91520 Series

Embedded in Tomorrow™

Address offset value / Register name

Address Block
+0 +1 +2 +3
SCRO/(IBCRO)RW]|  SMRO[R/W] SSRO[RW]  |ESCRO/(IBSRO)R/W
0017504 B.H,W B,HW B,H,W 1BHW
0--00000 000-00-0 0-000011 00000000
001754 — /(RDR10/(TDR10))[R/W/] B,H,W RDRO0/(TDROO)[R/W] B,H,W
U S 0 00000000 Multi-UARTO
001758 SACSRO[R/W] B,H,W STMRO[R] B,H,W [1: Byte access is
i 0---000 00000000 00000000 00000000 possible only for
access to lower 8
00175C4 STMCRO[R/W] B,H,W — /(SCSCRO/SFURO)IR/W] B,HW bits.
00000000 00000000 | e e
— /(SCSTR30)/ — /(SCSTR20)/ — /(SCSTR10) — /(SCSTR00)/ | *2: Reserved
001760 (LAMSRO) (LAMCRO) /(SFLR10) (SFLROO) because I°C
"l [RW]BHW [RIW] B,HW [RIW] B,HW [RIW] B,HW mode is not set
-------- i — e — immediately after
reset.
— /(SCSFR20) — /(SCSFR10) — /(SCSFR00)
001764y — [RIW] B, HW [RAW]B,H.W [RIW]B,HW *3: Reserved

because CSIO

mode is not set
—/(TBYTE30)/ —/(TBYTE20) —/(TBYTE10)/ TBYTEOO/(LAMRIDO)

(LAMESRO) /(LAMERTO) (LAMIERO) / immediately after
001768y (LAMTIDO) reset.
[RIW] B,I:IS,W [RIW] B,I:IS,W [RIW] B,I:|3,W (RIW] B.HW
"""""""""""" 00000000 *4: Reserved
because LIN2.1
— /(ISMKO) — /(ISBAO)
BGRO[R/W] H, W mode is not set
00176C R/W] B,H,W R/W] B,H,W
" 00000000 00000000 RAVIBY, RINIBEN |immeditely after
reset.
FCR10[R/W] FCROO[R/W] FBYTEO[RMW] B.H.W
001770x B.H,W B.H,W 00000000 00000000
--00100 -0000000
FTICRO[R/W] B,H,W
001774 00000000 00000000 — o
SCR1/(IBCR1) [RIW] SMRIRMW] BHW | SSR1[RW] B.HW ESCR1/(IBSR1)[RW
0017784 B,H,W 1B,HW
000-00-0 0-000011
0--00000 00000000 Multi-UART1
00177C — /(RDR11/(TDR11))[R/W] B,H,W RDRO1/(TDRO1)[R/W] B,H,W
e e et 0 00000000 "
001780 SACSR1[R/W] B,H,W STMR1[R] B,H,W Multi-UART1
i 0----000 00000000 00000000 00000000
001784 STMCR1[R/W] B,H,W — /(SCSCR1/SFURTRW]BHW [T BYte access is
: 00000000 00000000 | e s 374 possible only for
access to lower 8
— /(SCSTR31)/ — /(SCSTR21)/ — /(SCSTR11)/ — /(SCSTRO1)/ bits
001788 (LAMSRY1) (LAMCR1) (SFLR11) (SFLRO1) '
A [R/W] B,H,W [R/W] B,H,W [RIW] B,H,W [R/W] B,H,W R
.3 3 . 3 : Reserved
"""""""""""""""" because I°C
_ — /(SCSFR21)[RW]| — /(SCSFR11) — /(SCSFRO1) | mode is not set
00178Cn B'H’V\{a [R/W] BJ:L,W [R/W] B,I:I3,W immediately after
"""""""""""" reset.
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== CYPRESS MB91520 Series
Embedded in Tomorrow™
Address offset value / Register name
Address Block
+0 +1 +2 +3
001B78 PCN216 [R/W] B,H,W PSDR16 [R/W] H,W
H --000000 -----110 00000000 00000000
e PPG16
PTPC16 [R/W] HW
001B7Cx 00000000 00000000 - -
001880 PCN17 [R/W] B,H,W PCSR17 [W] H,W
H 00000000 000000-0 XXXXXXXK XXXXXXXX
001884 PDUT17 [W] H,W PTMR17 [R] H,W
H XXXXXXXX XXXXXXXX 1111111 11111111
PPG17
001888 PCN217 [R/W] B,HW PSDR17 [RIW] H,W
H --000000 -----110 00000000 00000000
PTPC17 [RIW] HW
001B8CH 00000000 00000000 o -
001890 PCN18 [R/W] B,H,W PCSR18 [W] H,W
H 00000000 000000-0 XXXXXXXX XXXXXXXX
001894 PDUT18 [W] H,W PTMR18 [R] H,W
H XXXXXXXX XXXXXXXX 1111111 11111111 PGS
001898 PCN218 [R/W] B,HW PSDR18 [RIW] H,W
H --000000 -----110 00000000 00000000
PTPC18 [RIW] HW
001B9CH 00000000 00000000 - -
001BAO PCN19 [R/W] B,H,W PCSR19 [W] H,W
H 00000000 000000-0 XXXXXXXX XXXXXXXX
001BA4 PDUT19 [W] H,W PTMR19 [R] H,W
H XXXXXXXX XXXXXXXX 11111111 11111111 PPGAY
001BAB PCN219 [R/W] B,HW PSDR19 [RIW] H,W
H --000000 -----110 00000000 00000000
PTPC19 [RIW] HW
001BACH 00000000 00000000 - -
001BBO PCN20 [R/W] B,H,W PCSR20 [W] H,W
H 00000000 000000-0 XXXXXXXX XXXXXXXX
001BB4 PDUT20 [W] H,W PTMR20 [R] H,W
H XXXXXXXX XXXXXXXX 11111111 11111111 PPG20
001BB8 PCN220 [R/W] B,H,W PSDR20 [R/W] H,W
H --000000 -----110 00000000 00000000
PTPC20 [R/W] HW
001BBCx 00000000 00000000 o -
001BC0 PCN21 [R/W] B,H,W PCSR21 [W] H,W
H 00000000 000000-0 XXXXXXXX XXXXXXXX
PDUT21 [W] H,W PTMR21 [R] H,W
001BC4n XXXXXXXX XXXXXXXX 1111111 11111111 PPG21
001BCS8 PCN221 [R/W] B,HW PSDR21 [RIW] H,W
H --000000 -----110 00000000 00000000
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== CYPRESS MB91520 Series
Embedded in Tomorrow™
Address offset value / Register name
Address Block
+0 +1 +2 +3
001D20 PCN43 [R/W] B,H,W PCSR43 [W] H,W
H 00000000 000000-0 XXXXXXXX XXXXXXXX
001D24 PDUT43 [W] H,W PTMR43 [R] H,W
H XXXXXXXX XXXXXXXX 11111111 11111111
PPG43
001D28 PCN243 [R/W] B,H,W PSDR43 [R/W] H,W
H --000000 -----110 00000000 00000000
PTPC43 [R/W] HW
001D2CH 00000000 00000000 - -
001D30 PCN44 [R/W] B,H,W PCSR44 [W] H,W
H 00000000 000000-0 XXXXXXXK XXXXXXXX
001D34 PDUT44 [W] H,W PTMR44 [R] H,W
H XXXXXXXX XXXXXXXX 1111111 11111111
PPG44
001D38 PCN244 [R/W] B,HW PSDR44 [RIW] H,W
H --000000 -----110 00000000 00000000
PTPC44 [RW] HW
001D3Cx 00000000 00000000 o -
001D40 PCN45 [R/W] B,H,W PCSR45 [W] H,W
H 00000000 000000-0 XXXXXXXK XXXXXXXX
001D44 PDUT45 [W] H,W PTMR45 [R] H,W
H
XXXXXXXX XXXXXXXX 11111111 11111111 PPGAS
001D48 PCN245 [R/W] B,HW PSDR45 [RIW] H,W
H --000000 -----110 00000000 00000000
PTPC45 [R/W] HW
001D4Cx 00000000 00000000 o -
001D50 PCN46 [R/W] B,H,W PCSR46 [W] H,W
H 00000000 000000-0 XXXXXXXX XXXXXXXX
001D54 PDUT46 [W] H,W PTMR46 [R] H,W
H
XXXXXXXX XXXXXXXX 11111111 11111111 PPG46
001D58 PCN246 [R/W] B,H,W PSDR46 [R/W] H,W
H --000000 -----110 00000000 00000000
PTPC46 [R/W] HW
001D5CH 00000000 00000000 - -
001D60 PCN47 [R/W] B,H,W PCSR47 [W] H,W
H 00000000 000000-0 XXXXXXXX XXXXXXXX
001D64 PDUT47 W] H,W PTMR47 [R] HW
H XXXXXXXX XXXXXXXX 11111111 11111111
PPG47
001068 PCN247 [R/W] B,HW PSDR47 [RIW] H,W
H --000000 -----110 00000000 00000000
PTPC47 [RIW] HW
001D6CH 00000000 00000000 - -
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=7 CYPRESS MB91520 Series
Embedded in Tomorrow™
Address offset value / Register name
Address Block
+0 +1 +2 +3
002150 IF2DTA11 [R/W] B,HW IF2DTA21 [R/W] B,H,.W
A 00000000 00000000 00000000 00000000
002154 IF2DTB11 [R/W] B,H,W IF2DTB21 [R/W] B,H,W
A 00000000 00000000 00000000 00000000
0021584 — — — —
00215CH — — — —
002160, .
0021644 Reserved (IF2 data mirror)
0021684
to
00217Cn
002180 TREQR21 [R] B,HW TREQR11 [R] B,HW
A 00000000 00000000 00000000 00000000
002184 TREQR41 [R] B,HW TREQR31 [R] B,HW
H 00000000 00000000 00000000 00000000
0021884 — — — —
00218CH — — — —
002190 NEWDT21 [R] B,H,W NEWDT11 [R] B,H,W CAN1
A 00000000 00000000 00000000 00000000 (64msb)
002194 NEWDT41 [R] B,H,W NEWDT31 [R] B,H,W
A 00000000 00000000 00000000 00000000
0021984 — — — —
00219CH — — — —
0021A0 INTPND21 [R] B,H,W INTPND11 [R] B,H,W
A 00000000 00000000 00000000 00000000
0021A4 INTPND41 [R] B,H,W INTPND31 [R] B,H,W
H 00000000 00000000 00000000 00000000
0021A8H — — — —
0021ACH — — — —
0021B0 MSGVAL21 [R] B,HW MSGVAL11 [R] B,HW
H 00000000 00000000 00000000 00000000
0021B4 MSGVAL41 [R] B,H,W MSGVAL31 [R] B,H,W
A 00000000 00000000 00000000 00000000
0021B8H — — — —
0021BCH — — — —
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== CYPRESS MB91520 Series
Embedded in Tomorrow™
Address offset value / Register name
Address Block
+0 +1 +2 +3

0060004

to — — — — Reserved
00EFFCH
00F0004

to — — — — Reserved [S]
OOFEFCH
OOFFOO0H DSUCR[RNV]BOHW — — OCDU [S]
OOFF04H

to — Reserved [S]
00OFFOCH

PCSR [R/W] B,H.W
00FF10x XXXXXXXX XXXXXXXX XXXXXXXXK XXXXXXXX OCDUS]
PSSR [R/W] B,H,W

00FF 144 XXXXXXXX XXXXXXXX XXXXXXXXK XXXXXXXX OCDUS]
O00OFF184

to — Reserved [S]
O0OFFF44

EDIR1 [R] B,H,W
OOFFF84
XXXXXXXXK XXXXXKXXX XXXXKXXX XXXXXXXX
OCDU [S]
EDIRO [R] B,H,W
OOFFFCh
XXXXXXXXK XXXXXKXXX XXXXKXXXK XXXXXXXX

[S]: Itis a system register. The illegal instruction exception (data access error) is generated in these registers in the user mode
when reading and writing to it.
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Interrupt number Interrupt Default
Interrupt factor . . P Offset [address for| RN
Decimal | Hexadecimal | level TBR
32-bit ICU5 (fetching/measurement)
A/D converter
32/33/34/35/36/37/38/39/40/41/42/43/44/45/46/ 57 39 ICRA41 | 3184 | 000FFF184 | 41
47
32-bit OCU 6/7/10/11 (match) 58 3A ICR42 | 314y |O00FFF14y| 42
32-bit OCU 8/9 (match) 59 3B ICR43 | 3101 |O00OFFF10n| 43
- 60 3C ICR44 | 30Cy |000FFFOCH| 44
Base timer 1 IRQ0
Baselmer TIRAT 61 3D ICR45 | 3084 |000FFF08y| 45
DMAC 0/1/2/3/4/5/6/7/8/9/10/11/12/13/14/15 62 3E ICR46 | 304+ |OOOFFFO04H| -
Delay interrupt 63 3F ICR47 | 300+ |OOOFFFOOH| -
System reserved
(Used for REALOS) 64 40 - 2FCy |000FFEFCh| -
System reserved
(Used for REALOS) 65 41 - 2F8y |000FFEF84| -
66 42 2F4y |000FFEF4H
Used with the INT instruction | | - | | -
255 FF 0004 |O00FFCO0H

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 1’c reception.
*2: Reload timer ch.4 to ch.7 do not support a DMA transfer by the interrupt.

*3:
*4:
*5:
*6:
*7:

Document Number: 002-04662 Rev. *D

PPG ch.24 to ch.47 do not support a DMA transfer by the interrupt.
The clock calibration unit does not support a DMA transfer by the interrupt.
32-bit Free-run timer ch.3, ch.4 and ch.5 do not support a DMA transfer by the interrupt.
There is no resource corresponding to the interrupt level.
It does not support a DMA transfer by the external low-voltage detection interrupt.
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144 pins
eerruet nuHr:?(:r Interrupt Default
Interrupt factor Decimal |decim!| level Offset | address for | RN
al TBR

Reset 0 0 - 3FCh | O0OFFFFCh -
System reserved 1 1 - 3F84 | O00FFFF84 -
System reserved 2 2 - 3F44 | O00FFFF44 -
System reserved 3 3 - 3FO+ | OOOFFFFOH -
System reserved 4 4 - 3ECH | O0OFFFECH -
FPU exception 5 5 - 3E84 | OOOFFFE8H -
ExcePtlon of instruction access protection 6 6 ) 3E4y | 000FFFE4y )
violation
Exception of data access protection violation 7 7 - 3EO4 | OOOFFFEOH -
Data access error interrupt 8 8 - 3DCH | O0OOFFFDCH -
INTE instruction 9 9 - 3D8H | 00OFFFD8y -
Instruction break 10 0A - 3D4y | 000FFFD44 -
System reserved 11 0B - 3D0x | O0OFFFDOy -
System reserved 12 0oC - 3CCx | O00FFFCCH -
System reserved 13 0D - 3C84 | O00FFFC84 -
Exception of invalid instruction 14 OE - 3C44 | 0O00FFFC4y -
NMI request
Error generation during internal bus diagnosis 15 (F)
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 ICRO0 3BCH | O0OFFFBCH 0
Extornal interrupt 815___ 17 11 | ICRO1 | 3B84 | 00OFFFB8, | 1+
External low-voltage detection interrupt
Reload timer 0/1/4/5 18 12 ICR02 3B4+ | O0OFFFB4H 2+
Reload timer 2/3/6/7 19 13 ICR03 3BO+ | OOOFFFBOH 3+
Multi-function serial interface
ch.0 (reception completed) 20 14 | ICRO4 | 3ACk | O0OFFFACy | 4*'
Multi-function serial interface
ch.0 (status)
Multl-functlor? sgrlal interface 21 15 ICRO5 3A84 | 00OFFFAS, 51
ch.0 (transmission completed)
Multi-function serial interface
ch. (reception completed) 22 16 | ICRO6 | 3A4 | O0OFFFA4y | 6
Multi-function serial interface
ch.1 (status)
Multl-functlor? sgrlal interface 23 17 ICRO7 3A04 | O0OFFFAOy 71
ch.1 (transmission completed)
Multi-function serial interface
ch.2 (reception completed) 24 18 | ICRO8 | 39Cy | 00OFFF9Cy | 8
Multi-function serial interface
ch.2 (status)
Multl-functlor? sgrlal interface o5 19 ICRO9 3984 | 00OFFF98, g
ch.2 (transmission completed)
Multi-function serial interface
ch.3 (reception completed) 26 1A | ICR10 | 394y | 00OFFF94, | 10*'
Multi-function serial interface
ch.3 (status)

Document Number: 002-04662 Rev. *D
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* Internal shift clock mode

< tscvc >

SCKXx
0.8V 0.8V

tsLow

SOTx 24V ><
0.8V

tivshi — P tsHixi

ViH1 ViH1
SINX Vit ViLi

* External shift clock mode
D — T

Y
SCKx ViH1

SOTx 2.4V
0.8V

<—
tivsHe — P tsHIXE

ViH1 ViH1
SINx VL1 ViL1

Document Number: 002-04662 Rev. *D Page 159 of 289



il =
———

——# CYPRESS MB91520 Series

|

Embedded in Tomorrow™

(4-1-5) Bit setting: SMR:MD2=0, SMR:MD1=1, SMR:MD0=0,

When Serial chip select is used : SCSCR:CSEN=1,

Serial clock output mark level "H" : SMR,SCSFR:SCINV=0,

Serial chip select Inactive level "H" : SCSCR,SCSFR:CSLVL=1

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

Parameter Symbol Pin name Conditions Unit Remarks
Min Max

SCK1, SCK2,
SCK5 to SCK11
SCS1, SCS2,
SCS50 to SCS53,
SCS|—SCK] ¢ SCS60 to SCS63,
setup time eSS 1 8CS70 to SCS73,
SCS8 to SCS11
SCK3, SCK4
SCS3,

SCS40 to SCS43
SCK1, SCK2,
SCKb5 to SCK11 Internal shift
SCS1, SCS2, clock mode
SCS50 to SCS53, i tCSHE)z-m tCSH*%+5O ns | output pin:
SCK1—SCST | SCS60 to SCS63, CL=50pF
hold time CSH 1 5CS70 to SCS73,
SCS8 to SCS11
SCK3, SCK4
SCS3,

SCS40 to SCS43
SCS1 to SCS3,
SCS40 to SCS43,
SCS ¢ SCS50 to SCS53, tcsps-50 tcsps+50
deselect time eSPl 1 3CS60 to SCSE3, N °
SCS70 to SCS73,
SCS8 to SCS11

tcssu-50 tcssut0
*1 *1 ns

tcssu-50 | tcssu+300
*1 *1 ns

tcshp-300 | tesHp+50
2 ) ns

ns
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(4-3) LIN Interface (v2.1)( Asynchronous Serial Interface for LIN (v2.1)) timing
Bit setting: SMR : MD2=0, SMR:MD1=1, SMR : MD0=1

MB91520 Series

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

When external clock is selected

Value
Parameter Symbol Pin name Conditions Unit Remarks
Min Max
Serial clock
"L" pulse width tsisH tepp*10 ) ns
?e.rlal CIOCI? tsHsL tcppt10 - ns
H"pulse width output pin:
SCKO to SCK11 CL=50pF

SCK fall time tr - 5 ns
SCKrise time tr - 5 ns

tr tr

—> tsisw P
SCK Vin Vin Vik
V||_ VIL VIL

Document Number: 002-04662 Rev. *D
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A/D Converter

(1) 12-bit A/D Converter Electrical Characteristics
(Ta: -40°C to +125°C, Vcc=AVcc=5.0V £ 10%/Vcc= AVcc=3.3V+0.3V, Vss=AVss=0.0V)

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 \% (1\I;SB;/ "
e FST-VOT
Full-scale transition AVRH- AVRH+
voltage Vest | ANOTOANAT |15 5 s ) 10508 | v |40%
Sampling time tsvp - 0.7 - - [VE T
Compare time temp - 0.7 - - ps | *1
A/D conversion time teny - 1.4 - - s |1
i <
Analog port input lan | ANO to AN47 1.0 - +1.0 uA | Vavss S
current Vain S Vavee
Analog input voltage Vain ANO to AN47 AVRL - AVRH V
AVRH AVRH 3.0 - 5.5 \%
Reference voltage AVSS/
AVRL AVRL - 0.0 - V
Per unit
- 0.47 0.63 mA Th: +105°C
Ia 3 ) 047 07 mA Per unit
AVCC : : Ta: +125°C
Power supply current
lan - - 25 MA [*2
Ir - 1 1.96 mA | Per unit
AVRH
|RH - - 1.6 UA *2
Variation between i ANO to AN47 i i 4 LSB

*1: Time for each channel.

*2: Power supply current (Vcc = AVcee = 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 0.5MHz-20MHz for the output clock of A/D converter to guarantee accuracy.
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Embedded in Tomorrow™
Part number Sub clock CSV Initial value | LVD Initial value Package**

MB91F526JWBPMC Yes ON ON
MB91F526JYBPMC OFF
MB91F526JJBPMC OFF ON
MB91F526JLBPMC OFF
MB91F525JWBPMC ON ON
MB91F525JYBPMC OFF
MB91F525JJBPMC OFF ON
MB91F525JLBPMC OFF
MB91F524JWBPMC ON ON
MB91F524JYBPMC OFF
MB91F524JJBPMC OFF ON
MB91F524JLBPMC OFF
MB91F523JWBPMC ON ON
MB91F523JYBPMC OFF
MB91F523JJBPMC OFF ON
MB91F523JLBPMC OFF
MB91F522JWBPMC ON ON
MB91F522JYBPMC OFF
MB91F522JJBPMC OFF ON
MB91F522JL BPMC OFF LQM - 120 pin,
MB91F526JSBPMC None ON ON Plastic
MB91F526JUBPMC OFF
MB91F526JHBPMC OFF ON
MB91F526JKBPMC OFF
MB91F525JSBPMC ON ON
MB91F525JUBPMC OFF
MB91F525JHBPMC OFF ON
MB91F525JKBPMC OFF
MB91F524JSBPMC ON ON
MB91F524JUBPMC OFF
MB91F524JHBPMC OFF ON
MB91F524JKBPMC OFF
MB91F523JSBPMC ON ON
MB91F523JUBPMC OFF
MB91F523JHBPMC OFF ON
MB91F523JKBPMC OFF
MB91F522JSBPMC ON ON
MB91F522JUBPMC OFF
MB91F522JHBPMC OFF ON
MB91F522JKBPMC OFF
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Embedded in Tomorrow™
Part number Sub clock CSV Initial value | LVD Initial value Package**

MB91F526BWBPMC1 Yes ON ON
MB91F526BYBPMC1 OFF
MB91F526BJBPMC1 OFF ON
MB91F526BLBPMC1 OFF
MB91F525BWBPMC1 ON ON
MB91F525BYBPMC1 OFF
MB91F525BJBPMC1 OFF ON
MB91F525BLBPMC1 OFF
MB91F524BWBPMC1 ON ON
MB91F524BYBPMC1 OFF
MB91F524BJBPMC1 OFF ON
MB91F524BLBPMC1 OFF
MB91F523BWBPMC1 ON ON
MB91F523BYBPMC1 OFF
MB91F523BJBPMC1 OFF ON
MB91F523BLBPMC1 OFF
MB91F522BWBPMC1 ON ON
MB91F522BYBPMC1 OFF
MB91F522BJBPMC1 OFF ON
MB91F522BLBPMC1 OFF LQD - 64 pin,
MB91F526BSBPMC1 None ON ON Plastic
MB91F526BUBPMC1 OFF
MB91F526BHBPMC1 OFF ON
MB91F526BKBPMC1 OFF
MB91F525BSBPMC1 ON ON
MB91F525BUBPMCH1 OFF
MB91F525BHBPMC1 OFF ON
MB91F525BKBPMC1 OFF
MB91F524BSBPMC1 ON ON
MB91F524BUBPMCH1 OFF
MB91F524BHBPMC1 OFF ON
MB91F524BKBPMC1 OFF
MB91F523BSBPMC1 ON ON
MB91F523BUBPMC1 OFF
MB91F523BHBPMCH1 OFF ON
MB91F523BKBPMC1 OFF
MB91F522BSBPMC1 ON ON
MB91F522BUBPMCH1 OFF
MB91F522BHBPMCH1 OFF ON
MB91F522BKBPMC1 OFF

! tis only supported for customers who have already adopted it now. We do not recommend adopting new products.
*2: For details of the package, see "m PACKAGE DIMENSIONS ".
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MB91520 Series

Section

Change Results

21,22

mPIN Description

A List of "Pin Description" modified.

(Error)

Pin no.

Pin

64

80

100 | 120

144

176

Name

1 14

17

21

P034

A06

OCU11_1

IcCU2_3

TIN5 0

RTOO 1

SOT3_2

10

13 16

19

23

P151

SCK8_0/
SCL8

OCU9 1

TRG7 0

ICUO_3

TIN7_O

ZINO_2

DTTI_1

1"

14 17

20

24

P035

A07

SIN8_0

OCU8 1

TOT4_0

AINO 0

INT11_0

10

12

15 18

21

25

P036

A08

SCS8 0

OCU7 1

TOT5_0

BINO_O

16 19

22

26

P037

A09

OCuU6_1

TOT6_0

ZINO 0

27

P174

TRG8_1
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Page Section Change Results
The interrupt factor in Interrupt vector 176pin modified as
follows:
(Error)
Base timer 1
IRQO
Base timer 1 ICR | 308 000F 45
IRQ1 61 | 3D 45 ) FFO8 |
_ H
141 minterrupt Vector Table -
(Correct)
Base timer 1
IRQO
000F
Base timer 1 ICR | 308
IRQ1 61 | 3D 45 y FF08 | 45
_ H
The following sentence deleted from Interrupt vector 176pins.
141 minterrupt Vector Table (Error) .
*5: It does not support the DMA transfer by the interrupt
because of the RAM ECC bit error.
The remarks of "L" level average output current" and "H" level
average output current" modified as follows.
(Error)
Sym Rating .
Parameter bol | Min | Max Unit| Remarks
"L" level average |loiavi| - 4 | mA
outputcurrent'4 loave | - 12 | mA
142 mElectrical Characteristics "H" level average lonavt | - -4 | mA
1. Absolute Maximum Ratings outpu’tcurren’t4 lowave | - -12 | mA
(Correct)
Sym | Rating .
Parameter bol | Min | Max Unit | Remarks
"L" level average |lowav1| - 4 | mA |79
outputcurrent'4 lotav2 | - 12 | mA [*10
"H" level average |lonavi| - -4 | mA |9
outputcurrent'4 lonav2| - | -12 | mA |*10
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. Orig. of |Submission i
Revision ECN Change Date Description of Change
Package
I
Package*?
Added the following description.
! tis only supported for customers who have already adopted it now. We
do not recommend adopting new products.
Corrected the following description.
For details of the package, see " PACKAGE DIMENSIONS ".
!
*2: For details of the package, see " PACKAGE DIMENSIONS ".
Added the following description.
e ORDERING INFORMATION MB91F52xxxC
Company name and layout design change
Updated to Cypress template.
Added the following note to the remarks of ""L" level average output
current" and ""H" level average output current" in “Absolute
Maximum Ratings” of “ELECTRICAL CHARACTERISTICS”.
*A 4999456 JHMU 11/13/2015 *9: Corresponding pins: General-purpose ports other than those of P103,
P104, P105 and P106.
*10: Corresponding pins: General-purpose ports of P103, P104, P105 and
P106.
Added Errata section.
Fixed some clerical errors.
*B 5112138 KUME 01/28/2016 . )
For details, please see the chapter 18. Major Changes.
*C 5196285 KUME 04/28/2016 |For details, please see the chapter 19. Major Changes.
*D 5318862 KUME 06/23/2016 |For details, please see the chapter 19. Major Changes.
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