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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, I12C, LINbus, SPI, UART/USART
DMA, LVD, POR, PWM, WDT
76

576KB (576K x 8)

FLASH

64K x 8

72K x 8

2.7V ~ 5.5V

A/D 37x12b; D/A 2x8b
External

-40°C ~ 105°C (TA)
Surface Mount

100-LQFP

100-LQFP (14x14)
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2.
MB91F52xB

Pin Assignment

MB91F522B, MB91F523B, MB91F524B, MB91F525B, MB91F526B

MB91520 Series

Vs
P020/SIN3_1/TRG3_O/TINO_2/RTO5_1
P024/SIN4_1/PPG24_0/TIN1_O/RTO4_1/INT15_0)
P027/SCS40_1/PPG27_0/TOTO_O/RTO3 I
P032/SCS43_1/PPG30_0/TOT3_O/RTO2_I
P033/PPG31_0/ICU3_3/TIN4_O/RTO1_1/SCK3 2|
P034/0CU11_1/1CU2_3/TIN5_O/RTO0_1/SOT3 2
P151/0CU9_I/TRG7_0ACUO_3/TINT_0/ZINO_2/DTTI_1
P035/0CUS_1/TOT4_0/AINO_O/INT11_0|
P036/0CU7_I/TOTS_0/BINO 0|
PO40/PPG23_1/TOT7_O/AINT_0/SINO_1
PO41/SIN9_0/ICU9_I/BIN1_0/INT12_0|
P042/SOT9_/AN47/ICUS_I/TRGO_I/ZIN1_0}
P045/SCK9_0/AN46/ICUS_I/TRG3_1/TOT1 2|
P047/AN4S/TRGS_O/TIN3_2/SOT0_1
POS3/AN44/PPG35_0/INT14_1/SCKO_1
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P122/SIN6_0/AN31/0CU8_0/INT9_1
P116/SCK6_0/SCL6/AN28/PPG20_0/RTO4 0
P115/RX1_1/SOT6_0/SDA6/AN27/PPG19_0/RTO3_0/INT1_1
P110/TX1(64)/SCS63_0/AN22

INMIX

P105/AN17/PPG13_0

P104/AN16/PPG12_0

P103/AN15/PPG11_0

P102/AN14/PPG10_0/INT10_0

AVCCO

AVRHO

AVSS0/AVRLO
P097/SCK11_0/SCLI1/ANT1/ICUS_0/PPG17_1
PO96/RX0(128)/SOT11_0/SDA11/AN10/INTO_0
P093/TX0_1/SIN11_0/AN7/ICU4 2/PPG16_1/ICU3 0
Vss

* In a single clock product, pin 56 and pin 57 are the general-purpose ports.
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CYPRESS

Embedded in Tomorrow™

Memory Map

MB91F522, MB91F523, MB91F524

MB91520 Series

0000 00004

0000 40004
0000 60004

0001 00004

0001 COO0O0y

0007 00004

000C 00004

000F FCOO0y

0010 00004

0033 00004

0034 00004

8000 00004

FFFF FFFFy

MB91F522

I/0

BackUp RAM (8KB)

/10

RAM (48KB)

Reserved

Flash memory
(256+64)KB

Reserved

Interrupt vector
Reset vector

Reserved

WorkFlash
(64KB)

Reserved

External area

0000

0000
0000

0001

0001

0007

000E

000F

0010

0033

0034

0039

0039

8000

FFFF

0000y

40004
6000y

0000y

CO000y

0000y

0000y

FCO0y

0000y

0000y

0000y

0000y

20004

0000y

FFFFy

MB91F523

I/0

BackUp RAM (8KB)

/10

RAM (48KB)

Reserved

Flash memory
(384+64)KB

Reserved

Interrupt vector
Reset vector

Reserved

WorkFlash
(64KB)

Reserved

External area

0000

0000
0000
0001

0002

0007

000F

0010

0033

0034

0039

0039

8000

FFFF

0000y

40004
6000y
0000y

0000y

0000y

FCOO0y

0000y

0000y

0000y

00004

20004

0000y

FFFFy

MB91F524

I/0

BackUp RAM (8KB)

/10

RAM (64KB)

Reserved

Flash memory
(512+64)KB

Interrupt vector
Reset vector

Reserved

WorkFlash
(64KB)

Reserved

External area
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== CYPRESS MB91520 Series
Embedded in Tomorrow™
Address offset value / Register name
Address Block
+0 +1 +2 +3
000000 PDROO [R/W] B,H,W|PDRO01 [R/W] B,H,W|PDRO02 [R/W] B,H,W |PDR03 [R/W] B,H,W
H XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
000004 PDRO04 [R/W] B,H,W|PDRO05 [R/W] B,H,W|PDR06 [R/W] B,H,W|PDRO07 [R/W] B,H,W
H XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
000008 PDRO8 [R/W] B,H,W|PDR09 [R/W] B,H,W |PDR10 [R/W] B,H,W |PDR11 [R/W] B,HW
A XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
00000C PDR12 [R/W] B,H,W|PDR13 [R/W] B,H,W|PDR14 [R/W] B,H,W |PDR15 [R/W] B,H,W Port Data
A XXXXXXXX XXXXXXX -=-XXX-- == XXXXXX Register
0000104 — — — —
0000144 — — — —
000018 PDR16 [R/W] B,H,W|PDR17 [R/W] B,H,W|PDR18 [R/W] B,H,W |PDR19 [R/W] B,H,W
H XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
00001CH
to — — — — Reserved
000034+
WDTECRO [R/W]
0000384 B,HW — — —
---00000 Watchdog Timer
WDTCRO [R/W] WDTCPRO [W] WDTCR1 [R] WDTCPR1 [W] [S]
00003CH B,HW B,H,W B,HW B,H,W
-0--0000 00000000 ----0110 00000000
0000404 — — — — Reserved
DICR [R/W]
0000444 B,H,W — — — Delayed Interrupt
------- 0
0000484
to — — — — Reserved
00005CH
000060 TMRLRAO [R/W] H TMRO [R] H
A XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
Reload Timer 0
000064 TMRLRBO [R/W] H TMCSRO [R/W] B,H,W
A XXXXXXXX XXXXXXXX 00000000 0-000000
000068 TMRLRA7 [R/W]H TMR7 [R] H
A XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
Reload Timer 7
00006C TMRLRB7 [R/W] H TMCSR7 [R/W] B,H,W
H XXXXXXXX XXXXXXXX 00000000 0-000000
Free-run timer
FRS8 [R/W] B,H,W . .
0000704 — 20000 --00--00 —00--00 selectlor;3 register
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== CYPRESS MB91520 Series
Embedded in Tomorrow”
Address offset value / Register name
Address Block
+0 +1 +2 +3
0001F8 TMRLRAG6 [R/W] H TMR6 [R] H
H XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
Reload Timer 6
0001FC TMRLRB6 [R/W] H TMCSR6 [R/W] B, HW
H XXXXXXXX XXXXXXXX 00000000 0-000000
0002004
to — — — — Reserved
0002384
DACRO [R/W] B,H,W|DADRO [R/W] B,H,W|DACR1 [R/W] B,H,W|DADR1 [R/W] B,H,.W
00023Cw|— " 0 R 0 XXXXXXXX DA Converter
CPCLR3 [RIW]W
0002404 11111111 11111111 1111111 111111
TCDT3 [RIW]W )
0002444 Free-run Timer 3
00000000 00000000 00000000 00000000 32-bit FRT
TCCSH3 [R/W] TCCSL3 [RIW]
0002484 B,H,W B,HW — —
0-----00 -1-00000
CPCLR4 [RIW]W
00024C 11111111 11111111 1111111 111111
0002504 TCDT4 [RIW]W Free-run Timer 4
00000000 00000000 00000000 00000000 32-bit FRT
TCCSH4 [R/W] TCCSL4 [R/W]
0002544 B,HW B,HW — —
0-----00 -1-00000
0002584
to — — — — Reserved
0002C0x
0002C44
to — — — — Reserved
0002FCh
0003004
to — — — — Reserved
00030Cq
MPUCR [R/W]H
0003104 — - 000000-0 ----0100
0003144 — — — —
0003184 — MPU [S]
(Only CPU core
00031Cq — — — can access this
area)
000320 DPVAR [R] W
H ) 9.90.9.9.9.9.0.9.9.0.90.99.9.9.9.9.99.9.9909.99.9.9.9904
DPVSR [R/W] H
0003244 — - | 00000--0
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== CYPRESS MB91520 Series
Embedded in Tomorrow™
Address offset value / Register name
Address Block
+0 +1 +2 +3
MBR [R/W] B,HW
000BF8x B B 00------ XXXXXXXX
UER B,HW ocby
000BFCH — - U wen
DCCRO [RW] W
000C00x 0----000 --00--00 00000000 0-000000
DCSRO [R/W] H DTCRO [R/W]H
000C04x 0------ - 000 00000000 00000000
DSARO [RW] W
000CO08H
XXXXXXXX XXXXXXXXK XXXXXXXXK XXXKXXXX
DDARO [RIW]W
000COCH
XXXXXXXX XXXXXXXXK XXXXXXXXK XXXXXXXX
DCCR1 [RW]W
000C10x 0----000 --00--00 00000000 0-000000
DCSR1 [R/W]H DTCR1 [RW]H
000C1 4 0------- -——-- 000 00000000 00000000
000C18 DSAR1 [RIW]W
A XXXXXXXX XXXXXXXXK XXXXXXXXK XXXKXXXX
000C1C DDAR1 [RIW]W
" XXXXXXXX XXXXXXXXK XXXXXXXXK XXXXXXXX
DCCR2 [RIW] W
000C20n 0----000 --00--00 00000000 0-000000
DMA
000C24 DCSR2 [RIW] H DTCR2 [RW] H Controller
H 0------ - 000 00000000 00000000 [S]
DSAR2 [RIW] W
000C284
XXXXXXXX XXXXXKXXXK XXXXXXXXK XXXKXXXX
DDAR2 [RIW]W
000C2CH
XXXXXXXX XXXXXXXXK XXXXXXXXK XXXKXXXXX
DCCR3 [RW] W
000C304 0----000 --00--00 00000000 0-000000
DCSRS3 [RIW] H DTCR3 [R/'W] H
000C34s i 000 00000000 00000000
000C38 DSAR3 [RIW]W
" XXXXXXXX XXXXXXXXK XXXXXXXXK XXXXXXXX
DDAR3 [RIW]W
000C3CH
XXXXXXXX XXXXXKXXXK XXXKXXXX XXXXXXXX
DCCR4 [RW]W
000C40x 0----000 --00--00 00000000 0-000000
DCSR4 [R/W]H DTCR4 [RW] H
000C44 0------- -——-- 000 00000000 00000000
000C48 DSAR4 [R/IW] W
" XXXXXXXX XXXXXXXX XXXKXXXX XXXXXXXX
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Address offset value / Register name
Address Block
+0 +1 +2 +3
000FDOx IPCP4 [R] W
XXOXXK XXXXXXXK XXXXKXXXX XXXXXXKX
000FD4 IPCP5 [R] W Input
A XXXXKKXK XXXXXXXK XXXXKXXX XXXXXXXX Capture 4,5
32-bit ICU
LSYNST IRWT | caus [R/W] B,H,W
000FD8x — — B,H,W 00000000
00000000
IPCP6 [R] W
000FDCH XXX XXXXXXXK XXXXKXXK XXXXXXXX |
t
IPCP7 [R] W npu
000FEDH XXX XIHXKXXXK XHXXXXHXK XXXXKKXXXK %angftrTCSJ
-DI
ICS67 [RIW] B,H,W
000FEA4: - - - 00000000
IPCP8 [R] W
000FES8H
XXKXK XXXXXXXK XXXXKXXXX XXXXXXXKX
Input
IPCP9 [R] W
000FECH XXXXXXXX XXXXXXXX XOHOOHXHXXK XXXXXXXX %azp:)‘:: T(i']g
ICS89 [R/W] B,H,W
000FFOx - - - 00000000
000FF4 MSCY8 [R] H,W Input
: XXXXHXXXX XXXXXXXK XHXXXXXXX XXXXXXXX Capture 8,9
32-bit ICU
000FFS MSCY9 [R] H,W Cycle
. XXXXXKXK XXXXXXXK XXXXKXXX XXXXXXXX measurement
data register 89
Cycle and pulse
00OFFC _ _ MSCH89 [R] B,H,W MSCI;‘?'QV[VR/W ] width
H 00000000 U measurement
------ 00
control 89
001000, | SACR [RWI B,HW | PICD [RW] B,HW _ . Clock Control
------- 0 —--0011
001004y
to — — — — Reserved
00112CH
CRCCR [R/W] B,H,W
0011304 — — — 0000000
CRCINIT [R/W] B,H,W
001134 11111111 11111111 11111111 11111111 CRC calculation
001138 CRCIN [R/W] B,HW unit
H 00000000 00000000 00000000 00000000
CRCR [R] B,H,W
00113Cx 11111111 11111111 11111111 11111111
0011404
to — — — — Reserved
0011FCy
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Address offset value / Register name
Address Block
+0 +1 +2 +3
SCR6/(IBCR6) [R/W] ESCR6/(IBSR6)[R/W
0018404 B,HW SMRSB%/_VSIAE'H’W SSRSFE(/)V(;S 1B1'H’W 1B,H,W Multi-UART6
0--00000 00000000
001844 — /(RDR16/(TDR16))[R/W] B,H,W RDRO06/(TDRO06)[R/W] B,H,W
o L e— 0 00000000 "
001848 SACSR6[R/W] B,H,W STMR6[R] B,H,W Multi-UART6
A 0----000 00000000 00000000 00000000
00184C STMCR6[RW] B,H,W — /(SCSCR6/SFURB)[R/W] BHW | 1-Byte accessis
H 00000000 00000000 | . 34 possible only for
access to lower 8
— /(SCSTR36)/ — /(SCSTR26)/ — /(SCSTR16)/ — /(SCSTRO6)/ bits
001850 (LAMSRS) (LAMCRS®) (SFLR16) (SFLRO6) '
H
[RAW] BH W [RAW] BHW [RAW]B,H.W [RIWIB,H.W *2: Reserved
"""""""""""""""" because 12C
— /(SCSFR26) — /(SCSFR16) — /(SCSFR06) | mode is not set
0018544 — [R/W] B,HW [RW] B,H,W [R/W] B,H,W immediately after
________ *3 .3 .3 reset.
—/(TBYTE36)/ —/(TBYTE26)/ —/TBYTES) | DY TE0E/ §LAMR'D6) X 3 Reseg;‘(’)
001858 (LAMESR6) (LAMERTE) (LAMIER®) (LAMTID6) mi(c;izuissenot set
H
[R/_\f\_/_]E:I:IéW [R/_YY_]E:H;;W [R/_\_/\_I_]_E’Hg,’w [R'W] B,HW immediately after
00000000 reset.
— I(ISMKB)[RW] | — /(ISBAB)[R/W]
001850 00000000 00000000 BHW BHW_ | 4 Reserved
________ 2 ——? because LIN2.1
de is not set
FCR16[R/W] FCRO6[R/W] mo
00100 0000000 00000000 00000000 reset.
FTICR6[R/W] B,H,W
001864 00000000 00000000 o o
SCR7/(IBCR7) [R/W] SMRTRWI BHW | SSRTIRWIBHW ESCRY7/(IBSR7)RW| Mult-UART?
0018684 B,H,W 000-00-0 0-000011 1BHW *1: Byte access is
0--00000 00000000 possible only for
— /(RDR17/(TDR17))[R/W] B,H,W RDRO7/(TDRO7)[RMW] B,H,W access to lower 8
00186CH 3 o bits
----------------------- 0 00000000 :
o
"" because I°C
mode is not set
001874 STMCR7[R/W] B,H,W — /(SCSCR7/SFURT)[RW] BHW  |immediately after
A 00000000 00000000 | e e 3 reset.
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MB91520 Series
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Address offset value / Register name
Address Block
+0 +1 +2 +3
PTPC37 [RIW] HW
001CCCH 00000000 00000000 - - PPG37
001CD0 PCN38 [R/W] B,H,W PCSR38 [W] H,W
H 00000000 000000-0 XXXXXXXX XXXXXXXX
001CD4 PDUT38 [W] H,W PTMR38 [R] H,W
H XXX XXXXXXXX 11111111 11111111 .
001CDS8 PCN238 [R/W] B,H,W PSDR38 [R/W] H,W
H --000000 -----110 00000000 00000000
PTPC38 [RIW] H,W
001CDCH 00000000 00000000 - -
PCN39 [R/W] B,H,W PCSR39 [W] H,W
001CEOw 00000000 000000-0 XXXXXXXX XXXXXXXX PPG39
001CE4 PDUT39 [W] H,W PTMR39 [R] H,W
H XOOXXXXK XXXXXXXX 11111111 1111111
001CES, PCN239 [R/W] B,H,W PSDR39 [RIW] H,W PPG39
--000000 -—--110 00000000 00000000
PTPC39 [R/W] H,W
001CECH 00000000 00000000 B B
001CFO PCN40 [R/W] B,H,W PCSR40 [W] HW
H 00000000 000000-0 XXX XXXXXXXX
001CF4 PDUT40 [W] H,W PTMR40 [R] H,W
H
XXX XXXXXXKXX 11111111 11111111 PPGAO
001CF8 PCN240 [R/W] B,H,W PSDR40 [R/W] H,W
H --000000 -----110 00000000 00000000
PTPC40 [R/W] H,W
001CFCx 00000000 00000000 T T
001000 PCN41 [R/W] B,H,W PCSR41 [W] HW
H 00000000 000000-0 XK XXXXXXXX
001004 PDUT41 [W] H,W PTMR41 [R] H,W
H XXX XXXXXXXX 11111111 1111111 PG4
001008 PCN241 [R/W] B,H,W PSDR41 [R/W] H,W
H --000000 -----110 00000000 00000000
PTPC41 [RIW] H,W
001DOCH 00000000 00000000 - -
001010 PCN42 [R/W] B,H,W PCSR42 [W] HW
H 00000000 000000-0 XXX XXXXXXXX
001D14 PDUT42 [W] H,W PTMR42 [R] H,W
H XXX XXXXXXXX 11111111 11111111 PPG42
001018 PCN242 [R/W] B,H,W PSDR42 [R/W] H,W
H --000000 -—---110 00000000 00000000
PTPC42 [R/W] HW
001D1CH 00000000 00000000 - -

Document Number: 002-04662 Rev. *D

Page 106 of 289



£ CYPRESS

———————— A
Embedded in Tomorrow™

|

10. Interrupt Vector Table

MB91520 Series

This list shows the assignments of interrupt factors and interrupt vectors/interrupt control registers.

Interrupt vector

64 pins
Interrupt number Interrupt Default
Interrupt factor . Hexa Offset | address for | RN
Decimal decimal level TBR
Reset 0 0 - 3FCuh | 000FFFFChx -
System reserved 1 1 - 3F84 | O00FFFF84 -
System reserved 2 2 - 3F44 | 000FFFF44 -
System reserved 3 3 - 3FOn | O0OFFFFOH -
System reserved 4 4 - 3ECH | 000FFFECH -
FPU exception 5 5 - 3E84 | O00FFFE8H -
Exception of instruction access protection violation 6 6 - 3E4y | 000FFFE4H -
Exception of data access protection violation 7 7 - 3EOn | OOOFFFEQH -
Data access error interrupt 8 8 - 3DCh | 00OFFFDCH -
INTE instruction 9 9 - 3D8y | 000FFFD8y -
Instruction break 10 0A - 3D44 | 000FFFD4y -
System reserved 1 0B - 3D0x | O0OFFFDOH -
System reserved 12 0C - 3CCh | 00OFFFCCH -
System reserved 13 0D - 3C84 | 000FFFC84 -
Exception of invalid instruction 14 OE - 3C44 | 000FFFC44 -
NMI request
Error generation during internal bus diagnosis 15 (Fn)
XBS RAM double-bit error generation 15 OF Fixed 3C04 | O0OFFFCOH -
Backup RAM double-bit error generation
TPU violation
External interrupt 0-7 16 10 ICRO0 | 3BCH | O0OOFFFBCH 0
External interrupt 8-15 — 17 11 ICRO1 3B8y | 000FFFB8 | 1*'
External low-voltage detection interrupt
Reload timer 0/1/4/5 18 12 ICR02 3B4y | O00FFFB4y | 2*2
Reload timer 3/6/7 19 13 ICR03 3BOn | O0OFFFBOy | 3*2
Multi-function serial interface ch 0 (reception
completed) 20 14 ICR04 3ACH | 000FFFACH | 4*'
Multi-function serial interface ch 0 (status)
Multl-functlorl sgrlal interface 21 15 ICRO5 3A8, | 00OFFFASy | 5
ch.0 (transmission completed)
- 22 16 | ICRO6 | 3Adn | O00FFFAdy | -*°
- 23 17 | ICRO7 | 3A0u | O0OFFFAQy | -*°
- 24 18 | ICR08 | 39Cy | 000FFF9Cy | -*°
- 25 19 ICR09 3984 | OOOFFF98H *
Multi-function serial interface
ch.3 (reception completed) 1
- - - 26 1A ICR10 394y | 000FFF94y | 10*
Multi-function serial interface
ch.3 (status)
Multi-function serial interface o7 1B ICR11 390, | O0OFFF90 1

ch.3 (transmission completed)

Document Number: 002-04662 Rev. *D
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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 57 39 ICR41 | 3184 |O00FFF184| 41
32/33/34/35/36/37/38/39/40/41/42/43/44/45/46/47
32-bit OCU 6/7/10/11 (match) 58 3A ICR42 | 3144 |O00FFF144| 42
32-bit OCU 8/9 (match) 59 3B ICR43 | 3104 |OOOFFF104| 43
- 60 3C ICR44 | 30Cy |000FFFOCH| 44
Base timer 1 IRQ0
Baselmer 1IRAT 61 3D ICR45 | 308y |000FFFO8,| 45
DMACO0/1/2/3/4/5/6/7/8/9/10/11/12/13/14/15 62 3E ICR46 | 304y |O0O0FFFO4n| -
Delay interrupt 63 3F ICR47 | 3004 |OOOFFFOOH| -
System reserved
(Used for REALOS) 64 40 - 2FCy |000OFFEFCH| -
System reserved
(Used for REALOS) 65 41 - 2F8y |000FFEF84| -
66 42 2F4y |000FFEF44
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:
*2:
*3:
*4:
*5:
*6:
*7:

Document Number: 002-04662 Rev. *D

It does not support a DMA transfer by the status of the multi-function serial interface and 1’c reception.
Reload timer ch.4 to ch.7 do not support a DMA transfer by the interrupt.
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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DC Characteristics
(Ta: -40°C to +105°C, Vcc= AVee=5.0V+10%/3.3V+0.3V, Vss=AVss=0.0V)
Parameter | Symbol Pin Conditions - Value Unit | Remarks
name Min | Typ Max
Operating frequency Fcp=80MHz,
Fcpp=40MHz, at normal operation 60 80 mA
Operating frequency Fcp=80MHz,
Fcpp=40MHz, at Flash write 70 %0 mA
Operating frequency Fcp=80MHz,
Fcpp=40MHz, at Flash erase 70 %0 mA
Operating frequency Fcp=64MHz,
Fcpp=32MHz, at normal operation o4 " mA
Operating frequency Fcp=64MHz,
lecd Fcpp=32MHz, at Flash write 64 81 mA
Operating frequency Fcp=64MHz,
Fcpp=32MHz, at Flash erase j 64 81 mA
Operating frequency Fcp=48MHz,
Fcpp=24MHz, at normal operation 46 62 mA
Operating frequency Fcp=48MHz,
Fcpp=24MHz, at Flash write 56 72 mA
Operating frequency Fcp=48MHz,
Fcpp=24MHz, at Flash erase i 56 72 mA
Operating frequency Fcp=80MHz,
Power lecsd Fcpp=40MHz, at CPU sleep mode 45 61 mA
Operating frequency Fcp=80MHz,
| VCC -
stbply lecasd Fcpp=40MHz, at bus sleep mode 23 51 mA
current When using crystal
AMHzZ Ta=+25°C - 1500 | 2610
When using built-in
leor5 Watch CR clock 50kHz - 450 | 2000 A
ceT mode Tp=+25°C’ H
When using sub
clock 32kHz - 460 | 2000
Ta=+25°C
lochb Stop mode Ta=+25°C’ - | 450 | 2000 | pA
When using crystal
AMHz TA=+25°C" - 1100 | 1300 LvD/
. _ RTC
Watch When using built-in operation
CR clock 50kHz , - 77 267 P ’
lcct52 mode 0" WA | Backup
Ta=+25°C
(power off) - RAM
When using sub 8KB
clock 32kHz - 100 285 retention
Ta=+25°C
Backup
locH52 Stop mode Ta=+25°C" - | 74 | 265 | pA | RAM KB
(power off) .
retention

Document Number: 002-04662 Rev. *D

Page 144 of 289



— =
———— 7

——# CYPRESS MB91520 Series

|

Embedded in Tomorrow™

* 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
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tesol

SCS output

tessi % tesmi

or | XS T
- G G G

When Serial chip select is used , Serial clock output mark level "L",
Serial chip select Inactive level "L"
Master mode

-

tcsoe

4 m
SCS input
inpu % S /_

tesse tosHe

or OO XY

 tose

o N OO S

When Serial chip select is used , Serial clock output mark level "L",
Serial chip select Inactive level "L"
Slave mode

{oee

=1
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(9) Low voltage detection (Internal low-voltage detection)
(Ta: -40°C to +125°C, Vss=AVss=0.0V)

Pin Value
Parameter Symbol Conditions Unit Remarks
name Min Typ Max
Power supply Vrops i 06 i 14 Vv
voltage range
Detection When
2 VRoL ! 0.8 0.9 1.0 \% power-supply
voltage -
voltage falls
When
Hysteresis width VRHYs - 0.1 - Vv power-supply
- voltage rises
Low voltage
detection time i i i i 30 KS

*1: If the fluctuation of the power supply is faster than the low voltage detection time, there is a possibility to generate or release
after the power supply voltage has exceeded the detection voltage range.
*2: The detection voltage of the internal low voltage detection is 0.9V+0.1V.
This LVD cannot be used to reliably generate a reset before voltage dips below minimum guaranteed MCU operation voltage,
as this detection level is below the minimum guaranteed MCU operation voltage.
Below the minimum guaranteed MCU operation voltage, MCU operations are not guaranteed with the exception of LVD.

(10) External bus I/F (synchronous mode) timing
(Ta: -40°C to +105°C, Vcc=AVcc=5.0V£10%/Vce= AVec=3.3V10.3V, Vss=AVss=0.0V)
(external load capacitance 50pF)

Value
Parameter Symbol Pin name Unit Remarks
Min Max
25 Vee=5.0V+10% "
Cycle time teve SYSCLK - ns
31.25 Vce=3.3V0.3V
. teHasL SYSCLK
ASX delay time ' 0.5 18 ns
y tcHasH ASX
SYSCLK
Sjgx tti;;;ssx iCHCSL' CSOX to 05 18 ns
y CHCSH CS3X
A00 to A21 tCHAV, SYSCLK 0.5 18 ns
delay time teHax A00 to A21 ’
RDX delay teHRL, SYSCLK
time terri RDX 0-5 18 ns
RDX tRLRH RDX fevex - ns RWT=1, set RWT to 1 or more.”
minimum pulse 2-20
Data s.etup - tbsrH 18+tcyc - ns Same as above
RDXttime RDX
RDX1— t D16 to D31 0 ] .
data hold RHDH

Document Number: 002-04662 Rev. *D Page 188 of 289



— =
———— 7

== CYPRESS MB91520 Series
Embedded in Tomorrow™
Part number Sub clock CSV Initial value | LVD Initial value Package**

MB91F526FWBPMC Yes ON ON
MB91F526FYBPMC OFF
MB91F526FJBPMC OFF ON
MB91F526FLBPMC OFF
MB91F525FWBPMC ON ON
MB91F525FYBPMC OFF
MB91F525FJBPMC OFF ON
MB91F525FLBPMC OFF
MB91F524FWBPMC ON ON
MB91F524FYBPMC OFF
MB91F524FJBPMC OFF ON
MB91F524FLBPMC OFF
MB91F523FWBPMC ON ON
MB91F523FYBPMC OFF
MB91F523FJBPMC OFF ON
MB91F523FLBPMC OFF
MB91F522FWBPMC ON ON
MB91F522FYBPMC OFF
MB91F522FJBPMC OFF ON
MB91F522FLBPMC OFF LQl - 100 pin,
MB91F526F SBPMC None ON ON Plastic
MB91F526FUBPMC OFF
MB91F526FHBPMC OFF ON
MB91F526FKBPMC OFF
MB91F525FSBPMC ON ON
MB91F525FUBPMC OFF
MB91F525FHBPMC OFF ON
MB91F525FKBPMC OFF
MB91F524FSBPMC ON ON
MB91F524FUBPMC OFF
MB91F524FHBPMC OFF ON
MB91F524FKBPMC OFF
MB91F523FSBPMC ON ON
MB91F523FUBPMC OFF
MB91F523FHBPMC OFF ON
MB91F523FKBPMC OFF
MB91F522FSBPMC ON ON
MB91F522FUBPMC OFF
MB91F522FHBPMC OFF ON
MB91F522FKBPMC OFF
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18. Errata

This section describes the errata for the MB91520 Series. Details include errata trigger conditions, scope of impact, available
workarounds, and silicon revision applicability. Contact your local Cypress Sales Representative if you have questions.

Part Numbers Affected

Part Number

MB91F522B/D/F/J/K/L
MB91F523B/D/F/J/K/L
MB91F524B/D/F/J/K/L
MB91F525B/D/F/J/K/L
MB91F526B/D/F/J/K/L

MB91F522/3/4/5/6 Qualification Status

Product Status: Production

Errata Summary

The following table defines the errata applicability to available MB91520 Series devices.

1.

Items Part Number Silicon Fix Status
Revision
[1]. Power-on Conditions is not enough | MB91F522B/D/F/J/K/L B C Will be fixed in production
in the Datasheet Specification MB91F523B/D/F/J/K/L ’ silicon version D, E
MB91F524B/D/F/J/K/L
[2]. Limitation for Watch mode (power MB91F525B/D/F/J/K/L BCDE i
off) MB91F526B/D/F/J/K/L o

Power-on Conditions is not enough in the Datasheet Specification

m Problem Definition

If the Power-On-Reset and Internal Low Voltage Detection are not generated, some port functions will not be available.
m Parameters Affected

torr for Power off time on Power-on Conditions

VCC Power ramp rate on Power-on Conditions

m Trigger Condition

When the power supply voltage to the MCU has been turned off but has not reached 0 V when the power supply voltage
is turned on again, MCU does not generate an internal power-on-reset signal (Power-On reset or Internal LVD reset).
Then, some port functions will not be available.

If below condition (1) or (2) or (3) is satisfied, Power-On Reset (Initialization-Reset signal) is generated and no problem
occurs.

(1) The VCC voltage is less than 200 mV for 50 ms or longer (torr)
(2) VCC Power ramp rate less than 4 mV/us (dV/dt) until a voltage level for a safe Power-On detection is reached

(3) C-pin voltage is below 60 mV when VCC is turned on again
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m Scope of Impact

For the affected parts, when the Power-On Reset and Internal Low Voltage Detection are not generated, the MCU may
set invalid package and sub clock option information. Therefore, the MCU may operate with an invalid pin configuration.

m Workaround

For the affected parts, it is necessary to satisfy at least one of the Power-On Reset requirements for any Power-On event
as given below:

(1) The VCC voltage is less than 200 mV for 50 ms or longer (torr)
(2) VCC Power ramp rate is less than 4 mV/ps (dV/dt) until a voltage level for a safe Power-On detection is reached
(3) C-pin voltage is below 60 mV when VCC is turned on again

If the customer system does not satisfy the condition above-mentioned, Cypress will releases new version D, so Cypress
recommends the version D for MB91F52x. The new version prevents the limitation when an external reset signal is
asserted at pin RSTX anytime the supply voltage (VCC) is turned on.

m Fix Status

Will be fixed in production silicon version D, E

2. Limitation for Watch mode (power off)
m Problem Definition

If the below all trigger conditions (1) to (3) are satisfied, the below registers will be initialized after MCU recovers from
watch mode (power off).

m Trigger Conditions
(1) Using the watch mode (power off)

(2) Interrupt levels that are used as sources for recovering from the watch mode (power off) are ‘16’ to ‘30’, or using
NMIX pin as source for recovering from the watch mode (power off)

(3) The sources for recovering from the watch mode (power off) are generated between PCLK 1 cycle and PMUCLK
3 cycles (*), after CPU state changes to the watch mode (power off)
(*): In case of PCLK = 0.5 MHz and PMUCLK = 32 kHz, it is approx. 2 pys to 100 us

m Scope of Impact

If the all trigger conditions (1) to (3) are satisfied, the below registers will be initialized after MCU recovers from watch
mode (power off).

WTCRH, WTCRM, WTCRL
CSELR.SCEN
CMONR.SCRDY
CCRTSELR.CST
CCRTSELR.CSC
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Change Results

15 mPin Assignment MB91F52xF
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15 mPin Assignment MB91F52xF

The following note added on the bottom left of Figure.
* In a single clock product, pin 86 and pin 87 are the
general-purpose ports.

16 mPin Assignment MB91F52xJ

The following note added on the bottom left of Figure.
* In a single clock product, pin 102 and pin 103 are the
general-purpose ports.

17 mPin Assignment MB91F52xK

The following note added on the bottom left of Figure.
* In a single clock product, pin 121 and pin 122 are the
general-purpose ports.

18 mPin Assignment MB91F52xL

The following note added on the bottom left of Figure.
* In a single clock product, pin 149 and pin 150 are the
general-purpose ports.

19to 35 | mPIN Description

A List of "Pin Description" modified.

110
Circuit
’types*1
!

Function™

I/0

Circuit Function™®

’types*8
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24

mPIN Description

A List of "Pin Description" modified.

(Error)

Function™

General-purpose I/O port

External Bus chip select 2 output pin(0)

Multi-function serial ch.10 serial data input
pin(0)

ADC analog 43 input pin

PPG ch.37 output pin(0)

Reload timer ch.4 event input pin(1)

(Correct)

Function™®

General-purpose |1/O port

External Bus chip select 2 output pin

Multi-function serial ch.10 serial data input
pin(0)

ADC analog 43 input pin

PPG ch.37 output pin(0)

Reload timer ch.4 event input pin(1)

Document Number: 002-04662 Rev. *D
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ul/O Circuit Type

Remarks for Type L in "I/O Circuit Types" modified as follows:

(Error)

- Open-drain I/O

- Output 25mA (NOD)
- TTL input

(Correct)

- Open-drain I/O

- Output 25mA (Nch open-drain)
- TTL input

ul/O Circuit Type

Remarks for Type M in "I/O Circuit Types" modified as
follows:

(Error)
- CMOS hysteresis input
- Pull-up resistor 50kQ (5V cont)

(Correct)
- CMOS hysteresis input
- Pull-up resistor 50kQ

121

mInterrupt Vector Table

The following sentence deleted from Interrupt vector 64pins.

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

124

minterrupt Vector Table

The interrupt factor in Interrupt vector 80pin modified as

follows:

(Error)

Base timer
1 IRQO
Base timer ICR

000F
1IRQ1 45

61 | 3D 308, | FFO8 | 45°

(Correct)

Base timer
1 IRQO
Base timer ICR

000F
11RQ1 45

61 | 3D 3084 | FFO8 | 45
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