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Details

Product Status

Core Processor

Core Size

Speed

Connectivity
Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type
Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

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, I12C, LINbus, SPI, UART/USART
DMA, LVD, POR, PWM, WDT
56

576KB (576K x 8)

FLASH

64K x 8

72K x 8

2.7V ~ 5.5V

A/D 32x12b; D/A 1x8b
External

-40°C ~ 105°C (TA)
Surface Mount

80-LQFP

80-LQFP (12x12)

https://www.e-xfl.com/product-detail/infineon-technologies/mb91f524dhbpmc-gtel

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong
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== CYPRESS MB91520 Series
Product lineup comparison 80 pins
MB91F522D | MB91F523D | MB91F524D | MB91F525D | MB91F526D

System Clock On chip PLL Clock multiple method
Minimum instruction execution time 12.5ns (80MHz)

Flash Capacity (Program) (256+64)KB | (384+64)KB | (512+64)KB | (768+64)KB | (1024+64)KB
Flash Capacity (Data) 64KB

RAM Capacity (48+8)KB | (64+8)KB | (96+8)KB | (128+8)KB
External BUS I/F None
(22address/16data/4cs)

DMA Transfer 16¢ch

16-bit Base Timer 1ch

Free-run Timer 16bitx3ch, 32bitx2ch

Input capture 16bitx4ch, 32bitx5ch

Output Compare 16bitx6ch, 32bitx4ch

16-bit Reload Timer 7ch

PPG 16bitx27ch

Up/down Counter 2ch

Clock Supervisor Yes

External Interrupt 8chx2units

A/D converter 12bitx16ch (1unit), 12bitx16ch (1unit)
D/A converter (8bit) 1ch

Multi-Function Serial Interface 9ch™!

CAN 64msgx2ch/128msgx1ch
Hardware Watchdog Timer Yes

CRC Formation Yes

Low-voltage detection reset Yes

Flash Security Yes

ECC Flash/WorkFlash Yes

ECC RAM Yes

Memory Protection Function (MPU) Yes

Floating point arithmetic (FPU) Yes

Real Time Clock (RTC) Yes
General-purpose port (#GPIOs) 56 ports

SSCG Yes

Sub clock Yes

CR oscillator Yes

NMI request function Yes

OCD (On Chip Debug) Yes

TPU (Timing Protection Unit) Yes

Key code register Yes

Waveform generator 6¢ch

Operation guaranteed temperature -40°C to +125°C

(Ta)

Power supply 2.7V to 5.5V 2

Package LQHO080

*1: Only channel 5, channel 6 and channel 11 support the I°C (standard mode).

*2: The initial detection voltage of the external low voltage detection is 2.8V+8% (2.576V to 3.024V). This LVD setting
and internal LVD cannot be used to reliably generate a reset before voltage dips below minimum guaranteed operation
voltage, as these detection levels are below the minimum guaranteed MCU operation voltage. Below the minimum
guaranteed MCU operation voltage, MCU operations are not guaranteed with the exception of LVD.
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==# CYPRESS

Embedded in Tomorrow”

MB91F52xF
MB91F522F, MB91F523F, MB91F524F, MB91F525F, MB91F526F

MB91520 Series

(TOP VIEW)
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* In a single clock product, pin 86 and pin 87 are the general-purpose ports.
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MB91F52xJ
MB91F522J, MB91F523J, MB91F524J, MB91F525J, MB91F526J

(TOP VIEW)
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* In a single clock product, pin 102 and pin 103 are the general-purpose ports.

Document Number: 002-04662 Rev. *D Page 15 of 289




= _ =

=== CYPRESS MB91520 Series
Pin no. Nzir:e Polarity ci:'l(glits Function*’
64 | 80 | 100 | 120 | 144 | 176 types
P024 - General-purpose |/O port
W3R 3,)252 - External bus/Write strobe 0 output
SIN4_1 i Multi-function serial ch.4 serial data input
3737 37 | 67| 9 | M F (1)
PPG24_0 - PPG ch.24 output (0)
TIN1_O - Reload timer ch.1 event input (0)
RTO4_1 - Waveform generator ch.4 output pin (1)
INT15_0 - INT15 External interrupt input (0)
P025 - General-purpose /O port
WR*15X : - External bus/Write strobe 1 output
- a7 10 | 12 SOT4 1 ) A |2/1Il;lti-function serial ch.4 serial data output
PPG25_0 - PPG ch.25 output (0)
TIN2_0 - Reload timer ch.2 event input (0)
) ) ) ) ) 13 P172 - A General-purpose |/O port
PPG38_1 - PPG ch.38 output (1)
P026 - General-purpose |/O port
AOO*:’ : - External bus/Address bit0 output (0)
- e st 8T 14 SCK4_1 - F Multi-function serial ch.4 clock 1/0 (1)
PPG26_0 - PPG ch.26 output (0)
TIN3_O - Reload timer ch.3 event input (0)
P027 - General-purpose /O port
AO‘l z : - External bus/Address bit1 output (0)
475767 97| 12 | 15 | SCS40_1 - A Serial chip select 40 1/O (1)
PPG27_0 - PPG ch.27 output (0)
TOTO_O - Reload timer ch.0 output (0)
RTO3_1 - Waveform generator ch.3 output pin (1)
) ) ) ) ) 16 P173 - A General-purpose |/O port
PPG39_1 - PPG ch.39 output (1)
P030 - General-purpose |/O port
A02 ™ - External bus/Address bit2 output (0)
- - 77 | 10" ] 13 | 17 | SCS41_1 - A Serial chip select 41 output (1)
PPG28_0 - PPG ch.28 output (0)
TOT1_0 - Reload timer ch.1 output (0)
P031 - General-purpose |/O port
AO%:’ : - External bus/Address bit3 output (0)
- |67 | 8" |11 | 14 | 18 | SCS42_ 1 - A Serial chip select 42 output (1)
PPG29 0 - PPG ch.29 output (0)
TO];Z—O - Reload timer ch.2 output (0)
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=== CYPRESS MB91520 Series
. . |
Pin no. Nzlr:e Polarity cirl(?uit8 Function*’
64 | 80 | 100 | 120 | 144 | 176 types
44 | 54 | 67 | 79 | 95 | 115 NMIX N M Non-masking interrupt input
P110 - General-purpose |/O port
TX1(64) - CAN transmission data 1 output
45195 68 | 80 | 96 | 116 SCS63 0 - B Serial chip select 63 output (0)
AN22 - ADC analog 22 input
P111 - General-purpose /O port
RX1(64) - CAN reception data 1 input
- - 69 | 81 | 97 | 117 | SCS62_0 - G Serial chip select 62 output (0)
AN23 - ADC analog 23 input
INT1_0 - INT1 External interrupt input (0)
P112 - General-purpose /O port
AN24 - ADC analog 24 input
- - - 82 | 98 | 118 B
PPG16_0 - PPG ch.16 output (0)
RTOO0_0 - Waveform generator ch. O output pin (0)
P113 - General-purpose |/O port
AN25 - ADC analog 25 input
- - - 83 | 99 | 119 B
PPG17_0 - PPG ch.17 output (0)
RTO1_0 - Waveform generator ch. 1 output pin (0)
P194 - General-purpose /O port
- - - - - | 120 | FRCK5_1 - A Free-run timer 5 clock input (1)
PPG26_1 - PPG ch.26 output (1)
P195 - General-purpose /O port
- - - - - | 121 | FRCK4_1 - A Free-run timer 4 clock input (1)
PPG27_1 - PPG ch.27 output (1)
P114 - General-purpose /O port
SCS61_0 - Serial chip select 61 output (0)
- |56 | 70 | 84 | 100 | 122 AN26 - B ADC analog 26 input
PPG18_0 - PPG ch.18 output (0)
RTO2_0 - Waveform generator ch.2 output pin (0)
P115 - General-purpose /O port
RX1_1 - CAN reception data 1 input (1)
SOT6_0/ Multi-function serial ch.6 serial data output
SDA6 ] (0)/1°C bus serial data I/O
46 157 | 71 | 85 | 1011123 [ \\o7 . G [ ADC analog 27 input
PPG19_0 - PPG ch.19 output (0)
RTO3_0 - Waveform generator ch.3 output pin (0)
INT1_1 - INT1 External interrupt input (1)
P116 - General-purpose /O port
SCK6_0/ Multi-function serial ch.6 clock 1/0 (0)/
SCL6 i I°C bus serial clock I/0
47158 | 72 | 86 | 102|124 [ \\og - G [ ADC analog 28 input
PPG20_0 - PPG ch.20 output (0)
RTO4_0 - Waveform generator ch.4 output pin (0)
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——# CYPRESS MB91520 Series

|

Pin no. Nzir'r:e Polarity ci:'ltglits Function*’
64 | 80 | 100 | 120 | 144 | 176 types
PO11 - General-purpose |/O port
WOT - RTC output signal
D25 2 ; External bus data bit25 /O
63 | 79 | 19 - - - -
- T | 99 + | 140 | 171 | SOT2_1 A Multi-function serial ch.2 serial data output
* ] (1)
TI?'AQOXO - TIOA output of Base timer ch.0 (0)
INT3_1 - INT3 External interrupt input (1)
P012 - General-purpose |/O port
- - - - 141 | 172 D26 - A External bus data bit26 1/0
TIOBO_O - TIOB input of Base timer ch.0 (0)
P167 - General-purpose /O port
I S L PPG35_1 - A PPG ch.35 output (1)
P013 - General-purpose |/O port
- - - - 142 | 174 D27 - A External bus data bit27 1/0
TIOA1_0 - TIOA I/O of Base timer ch.1 (0)
P014 - General-purpose |/O port
- - - - 143 | 175 D28 - A External bus data bit28 1/0
TIOB1_0 - TIOB input of Base timer ch.1 (0)
18 | 23| 28 | 34 | 40 | 50 AVCCH i i ﬁzs;og power supply for AD/DA convertor
39 |47 | 58 | 68 | 84 | 103| AvcCo i i ﬁx;f::)og power supply for AD/DA convertor

Upper limit reference voltage for AD

20 | 25| 30 36 | 42 | 52 AVRH1 - - .
convertor unit1

Upper limit reference voltage for AD

38 | 46 | 57 67 | 83 | 102 | AVRHO - - ,
convertor unitOQ

AVSS1/ GND for AD/DA convertor unit1
21| 26 | 31 37 | 43 | 53 - - Lower limit reference voltage for AD
AVRLA1 .
convertor unit1

AVSSO0/ GND for AD/DA convertor unitO

37 |45 | 56 | 66 | 82 | 101 AVRLO - - tco)\:]v\?;:ticr:itj:]ei;:grence voltage for AD
60 | 74| 93 | 110 | 130 | 158 C - - External capacity connection output
- |20 25 | 30 | 36 | 44
32 40| 50 | 60 | 72 | 88
“ 111 76 | 91 | 109 | 133 VCC - - +5.0V power supply
64 | 80 | 100 | 120 | 144 | 176
1 1 1 1 1 1
- |21 26 | 31 | 37 | 45
33 |41 | 51 61 | 73 | 89
VSS - - GND

- |60 75 | 90 | 108 | 132

556 169 | 85 | 101|120 | 148

59 | 73 | 92 | 109 | 129 | 157
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7. Block Diagram
MB91F522B, MB91F523B, MB91F524B, MB91F525B, MB91F526B
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| Clock control (divide control) K:> “| (External power supply low-voltage detection)
RST X)—Pl Reset control register K:> “| Low-voltage detection |
(Internal power supply low-voltage detection)
| Low-power consumption setting register K:> B PPly g
Delay interrupt K:> “ Clock control (Clock setting,
L | Main timer, Sub timer, PLL timer)
| Interrupt controller K:>
~ _

£
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Address offset value / Register name
Address Block
+0 +1 +2 +3
DEAR [R] W
0003284
) 0.0.0.0.0.0.0.9 0.9.0.99000.9.999999909.99999904
DESR [R/W]H
00032CH — - | 00000--0
0003304 XXXXXXXX XX)?)I?XBXR)?X[ I?(/)\Q\Q)\(/;I(XXX XXXX0000 MPU [S]
(Only CPU core
PACRO [R/W]H can access this
0003344 — - 000000-0 00000--0 area)
000338 PABR1 [RIW]W
H XXXXXXXX XXXXXXXX XXXXXXXX XXXX0000
PACR1 [R/W]H
00033CH — - 000000-0 00000--0
000340 PABR2 [RIW]W
H XXXXXXXX XXXXXXXX XXXXXXXX XXXX0000
PACR2 [R/W]H
0003444 - - 000000-0 00000--0
000348 PABR3 [RIW] W
H XXXXXXXX XXXXXXXX XXXXXXXX XXXX0000
PACR3 [R/W]H
00034Cw o o 000000-0 00000--0
000350 PABR4 [RIW] W
H XXXXXXXX XXXXXXXX XXXXXXXX XXXX0000
PACR4 [R/W]H MPU IS
000354 — — [S]
000000-0 00000--0 (Only CPU core
PABRS5 [R/W] W can access this
000358 XXXXXXXX XXXXXXXX XXXXXXXX XXXX0000 area)
PACRS [R/W]H
00035Cw o o 000000-0 00000--0
000360 PABR6 [RIW] W
H HXXXXXXX XXXXXXXX XXXXXXXX XXXX0000
PACR6 [R/W]H
000364 o o 000000-0 00000--0
000368 PABR7 [RIW]W
H HXXXXXXX XXXXXXXX XXXXXXXX XXXX0000
PACR7 [R/W]H
00036CH - - 000000-0 00000--0
0003704
to — Reserved [S]
0003ACH
0003B0y
to — — — — Reserved [S]
0003FCy
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Address offset value / Register name
Address Block
+0 +1 +2 +3
CCCGRCRO [RW] | CCCGRCR1 [R/W] | CCCGRCR2 [RIW]
00052C — B,HW B.HW B,HW
00----00 00000000 00000000 Clock Control 2
CCRTSELR [R/W] CCPMUCRO [R/W] | CCPMUCR1 [R/W] [S]
0005304 B,HW — B,HW B,HW
0~-—-0 0-----00 0--00000
0005344
to — — — — Reserved
00054Cy
000550, | E'RRO [RW] B,H,W | ENIRO [R\W] B,H,W ELVRO [R/W] B,HW External Interrupt
" XXXXXXXX 00000000 00000000 00000000 (INTO to 7)
000554, | EIRRT [RW] B,HW | ENIRT [RW] B,HW ELVR1 [R/W] B,HW External Interrupt
A XXXXXXXX 00000000 00000000 00000000 (INT8 to 15)
0005584 — — — | — Reserved
WTDR [RW] H
00055CH o o 00000000 00000000
WTCRH [R'W]B | WTCRM [R/W] B,H | WTCRL [R/W] B,H
000560k —
------ 00 00000000 -—-00-0 Real Time Clock
000564 _ WTBRH [RW]B | WTBRM [R/W]B WTBRL [R/W] B (RTC)
H —XXXXXX XXXXXXXX XXXXXXXX
000568, | WTHRIRWIBH | WTMR [R/W]B,H WTSR [RW] B _
A ---00000 --000000 --000000
CSVCR [RW] B .
00056CH — 000111 — — Clock Supervisor
0005704
to — — — — Reserved
00057C
REGSEL [R/W]
000580x B.HW - - - Regulator Control
0110011-
/ Low Voltage
LVD5R [R/W] LVDS5F [R/W] LVD [R/W] Detection
0005844 B,HW B,HW B,H,W —
------- 1 00000001 01000--0
0005884
to — — — — Reserved
00058C
PMUSTR [R/W] PMUCTLR [RW] | PWRTMCTL [R/W]
000590y B.HW B,HW B.HW —
0---—1X 0-00-—- | - 011
PMUINTFO [R/W] | PMUINTF1 [R/W] | PMUINTF2 [R/W]
000594y, B,H,W B,H,W B,H,W — PMU
00000000 00000000 0000----
000598y — — — —
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Address offset value / Register name
Address Block
+0 +1 +2 +3
ADRCCS24[R/W] | ADRCCS25[R/W] | ADRCCS26[RW] | ADRCCS27[RW]
0014344 B,HW B,HW B,HW B,HW
00000000 00000000 00000000 00000000
ADRCCS28[R/W] | ADRCCS29[R/W] | ADRCCS30[RW] | ADRCCS31[RW]
0014384 B,H.W B,HW B,HW B,HW
00000000 00000000 00000000 00000000
ADRCOTO[R] B,H,W
00143Cn 00000000 00000000 00000000 00000000
001440 ADRCIFO[R,W] B,H,W
H 00000000 00000000 00000000 00000000
ADSCANSO[R/W]
001444y, B,H,W — — —
000-----
ADNCSO[R/W] ADNCS1[R/W] ADNCS2[R/W] ADNCS3[R/W]
0014484 B,HW B,HW B,H.W B,HW
0-000-00 0-000-00 0-000-00 0-000-00
ADNCS4[R/W] ADNCS5[R/W] ADNCS6[R/W] ADNCS7[R/W]
00144Cy B.HW BHW B.HW B,HW 12-bit A/D
0-000-00 0-000-00 0-000-00 0-000-00 |onverter 1/2 unit
ADNCSS[R/W] ADNCSO[R/W] ADNCS10[R/W] ADNCS11[R/W]
0014504 B,HW B,HW B,HW B,HW
0-000-00 0-000-00 0-000-00 0-000-00
ADNCS12[R/W] ADNCS13[R/W] ADNCS14[R/W] ADNCS15[R/W]
0014544 B,HW B,H.W B,H,W B,HW
0-000-00 0-000-00 0-000-00 0-000-00
001458 ADPRTFO[R] B,H,W
H 00000000 00000000 00000000 00000000
ADEOCFO[R] B,H,wW
00145Cw 71111111 1111111 1111111 111111
001460 ADCSO[R] B,H,W ADCHO[R] B,H,W |ADMDO[R/W] B,H,W
: | N—— —--00000 0---0000
ADSTPCSO[RW] | ADSTPCS1[R/W] | ADSTPCS2[RW] | ADSTPCS3[R/W]
0014644 B,H.W B,HW B,H.W B,HW
00000000 00000000 00000000 00000000
ADSTPCS4[R/W] ADSTPCS5[R/W] ADSTPCS6[R/W] ADSTPCS7[R/W]
0014684 B,HW B,HW B,H,W B,HW
00000000 00000000 00000000 00000000
00146CH
ADTSS1[R/W]
0014704 B,H,W — — —
------- 0 12-bit A/D
ADTSE1[R/W] B,H,W converter 2/2 unit
001474 00000000 00000000
001478.,| ADCOMP32/ADCOMPB32[RW]HW | ADCOMP33/ADCOMPB33[R/W] HW
H 00000000 00000000 00000000 00000000
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Interrupt number Interrupt Default
Interrupt factor . Hexa PY! Offset | address for | RN
Decimal . level
decimal TBR
66 42 2F4y | O0OFFEF44
Used with the INT instruction | | - | | -
255 FF 0004 | OOOFFCO0H

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

*1:
: 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.
: REALOS is a trademark of Cypress.

RN (Resource Number) is assigned.

It does not support a DMA transfer by the status of the multi-function serial interface and 1’c reception.
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Interrupt factor

Interrupt number

Decimal

Hexadecimal

Interrupt
level

Offset

Default
address for
TBR

RN

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

27

1B

ICR11

3904

000FFF90H

11

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

Multi-function serial interface
ch.4 (status)

28

1C

ICR12

38Ch

00OFFF8CH

12*1

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

29

1D

ICR13

3884

00OFFF884

13

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

Multi-function serial interface
ch.5 (status)

30

1E

ICR14

3844

00OFFF844

14*1

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

31

1F

ICR15

3804

O0OO0FFF80H

15

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

Multi-function serial interface
ch.6 (status)

32

20

ICR16

37Cx

000FFF7Cq

16*!

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

33

21

ICR17

3784

O000FFF78H

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

3704

000FFF70H

CAN2

Up/down counter 0

Up/down counter 1

36

24

ICR20

36CH

000FFF6CH

Real time clock

37

25

ICR21

3684

000FFF68H

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

Multi-function serial interface
ch.7 (status)

38

26

ICR22

364

000FFF64H

22+

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

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

39

27

ICR23

3604

000FFF60H

23

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

16-bit Free-run timer 1 (0 detection) /
(compare clear)

40

28

ICR24

35CH

000OFFF5CH

24*3

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

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

41

29

ICR25

3584

000OFFF584

25*3

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

42

2A

ICR26

3544

000FFF54H

26*°

PPG 6/7/16/17/26/27/37

43

2B

ICR27

3504

000FFF50H

27+

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

44

2C

ICR28

34Ch

000FFF4Cy

28+
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(4-1-3) Bit setting: SMR : MD2=0, SMR:MD1=1, SMR : MD0=0, SMR:SCINV=0, SCR:SPI=1
(Ta:-40°C to +125°C, Vcc=AVcc=5.0V+10%/Vcc=AVcc=3.3V+0.3V, Vss=AVss=0.0V)
Value
Parameter Symbol Pin name Conditions Unit Remarks
Min Max
Serial clock cycle time tscve SCKO to SCK11 4tcpp - ns
SCKO to SCK2,
SCK5 to SCK11 230 30 ns
SCK 1 — ¢ SOTO to SOT2,
SOT delay time SHovi SOT5 to SOT11
SCK3, SCK4
SOT3 . SOT4 -300 | 300 | ns
SCKO to SCK2, Internal shift clock
SCK5 to SCK11 - 34 ) ns mode output pin :
Valid SIN — ¢ SINO to SIN2, C.=50pF
SCK | setup time Vst SIN5 to SIN11
SCK3 , SCK4 300 ) ns
SIN3, SIN4
SCK | — ¢ SCKO to SCK11 0 ) ns
Valid SIN hold time st SINO to SIN11
SOT—SCK] ¢ SCKO to SCK11 2tcep _ ns
delay time sovtl SOTO to SOT11 -30
Serial clock t tcppt ) ns
"H"pulse width SHSL 10
SCKO to SCK11
Serial clock ¢ 2tcpp ) ns
"L" pulse width SLSH -10
SCKO to SCK2,
SCK5 to SCK11 ) 33 ns
SCK 1 — ¢ SOTO to SOT2,
SOT delay time SHOVE | SOT5 to SOT11
gg?g ’ gg% - 300 ns External shift clock
. - mode output pin:
Valid SIN — - 10 ) ns C.=50pF
SCK | setup time SCKO to SCK11
SCK | — t SINO to SIN11 20 ] i,
Valid SIN hold time SLIXE
SCK fall time tr SCKO to SCK11 - 5 ns
SCKrise time tr SCKO to SCK11 - 5 ns
Notes:

AC characteristic in CLK synchronized mode.

C. is the load capacitance applied to pins during testing.
The maximum bard rate is limited by internal operation clock used and other parameters. Please use ch.3 and ch.4 with maximum

baud rate 400kbps or less.
See Hardware Manual for details.
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* Internal shift clock mode
P tscyc N
SCKx 2.4V 2.4V
0.8V
tsovHi
tsLovi [«—»
£ 2.4v (5 4v
SOTx
~ 0.8V - 0.8V
L tivsHi J tsHixi N
ViH ViH
SINx ViL ViL
* External shift clock mode
< tsHsL e tsLsH N
tR L B
tr
SCKx + Vin ViH ViH
ViL Vie X ViL
% tsLovE [«
SOTx 2.4V - 2.4V
0.8V - 0.8V
L tvshe | tSHIXE |
ViH ViH
SINx ViL ViL

*: It writes in the TDR register and, then, it changes.
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(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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(4-1-6) Bit setting: SMR:MD2=0, SMR:MD1=1, SMR:MDO0=0,
When Serial chip select is used : SCSCR:CSEN=1,
Serial clock output mark level "L" : SMR,SCSFR:SCINV=1,
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, fessu50 | tess*0
SCS|—SCK? ¢ SCS60 to SCS63,
setup time CSSI 1 sCS70 to SCS73,
SCS8 to SCS11
gggg : SCka tCSS*L1J'50 tcssuﬂ'300 ns
SCS40 to SCS43
SCK1, SCK2,
SCK5 to SCK1M Internal shift
SCS1, SCS2, clock mode
SCS50 to SCS53, i tCSHE)z- 10 tCSHngSO ns output pin :
SCK|—SCS? ¢ SCS60 to SCS63, C.=50pF
hold time eSHl 1 5CST70 to SCST3,
SCS8 to SCS11
gggg : SCka tc3H|32-300 t(;SHg+50 ns
SCS40 to SCS43
SCS1 to SCS3,
SCS40 to SCS43,
SCS SCS50 to SCS53, tcsps-50 tcsps+50
deselectime | ' | SCS60 to SCS63, 3 3 ns
SCS70 to SCS73,
SCS8 to SCS11
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"tSUDAT 2= 250 ns".

*4: tcpp is the peripheral clock cycle time. Adjust the clock of the bus in the surrounding to 8MHz or more when use I°C.

+ 12C timing

N 7
tsubar
tLow
SCL 'S ]
[
tHDSTA tuppAT thiGH

tHDSTA tsp

tsusto
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Page Section

Change Results

13 mPin Assignment MB91F52xB

- Right side

48 |P12VEING_ANILOCUR_MWINT2_1
7 |P11&SCES_0SCLAANIRPRG20_WETO4 0
46 |P11SERX1_1/50T6 OSDAGANITPRGLY ORTO3 OINTL_I
45 |PLIOTXL(54)SC563_DANI2
42 |[NMIX
43 |P1O3ECET]_WVAN17/PRG13 0
42 |P104/SCST2_WAN1GPRPG12_0
41 |P103/SCSTE_WAN1S/PRGLI_0
40 |PLOLEDET_MVANI4PRGI0 OINTI0 0
33 JAVCCo
38 |AVRHO
37 JAVESOAVELD
3§ |PMTECEN_OSCLIVANILICUS_0PPG1T_1
35 |PRGEXO0(128YVS0TI]_WSDALVANIOINTO O
3
3

2 |Po93TXO_1/SINTI_(ANTACU4_2PRGLS_LICU3_0TGTI
3 |vss

48 |P122/SIN6_0/AN31/0CU8_0/INT9_1

47 |P116/SCK6_0/SCL6/AN28/PPG20_O/RTO4 0

46 |P115/RX1_1/SOT6_0/SDA6/AN27/PPG19 O/RTO3_0/INTI I
45 |P110/TX1(64)/SCS63_0/AN22

44 INMIX

43 |P105/AN17/PPG13_0

42 |P104/AN16/PPG12 0

41 |P103/AN15/PPG11_0

40 |P102/AN14/PPG10_0/INT10_0

39 |Aavcco

38 |AVRHO

37 |AVSSO/AVRLO

36 |P097/SCK11_0/SCLII/AN11/ICU5_0/PPG17_1

35 |P096/RX0(128)/SOT11_0/SDATI/ANTOANTO_0

34 |P093/TX0_1/SIN11_0/AN7ICU4_2/PPG16_1/CU3_0
33 |vss
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Section

Change Results

188

11. Electrical Characteristics
(9) Low voltage detection (Internal

low-voltage detection)

The following sentence modified as following:
(Error)
(9) Low voltage detection (RAM retention low-voltage

detection)

(Correct)

(9) Low voltage detection (Internal low-voltage detection)

The following symbol should be modified as follows:

(Error)

*

(Correct)
4

Note of Detection voltage should be added as follows:

(Correct)
Detection voltage i

operation voltage, as this detection level is below the

minimum guaranteed MCU operation voltage, MCU

*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

minimum guaranteed MCU operation voltage. Below the

operations are not guaranteed with the exception of LVD.

233 to
235

18. Errata

Errata.

Limitation for Watch mode (power off) should be added in

Document History
Document Title: MB91520 Series 32-bit FR81S Microcontroller
Document Number: 002-04662

Revision

ECN

Orig. of
Change

Submission
Date

Description of Change

Initial release

*%k

2/20/2014

Features:

Corrected the following description.
5V tolerant input: 4 channels ch.6, ch.8, ch.9, ch.11 Automotive input

!

5V tolerant input: 4 channels ch.6, ch.8, ch.9, ch.11 CMOS hysteresis input

I/0 CIRCUIT TYPE:

Corrected the following description to "Type F, G, |, J, K, M".
Schmitt input — CMOS hysteresis input
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Revision

Orig. of
Change

Submission
Date

Description of Change

Corrected the following description to "Type D, E".
I>’C Schmitt input — 1°C hysteresis input

Block Diagram

Corrected the following description.

e MB91F522B, MB91F523B, MB91F524B, MB91F525B, MB91F526B
MB91F522D, MB91F523D, MB91F524D, MB91F525D, MB91F526D

MB91F522F, MB91F523F, MB91F524F, MB91F525F, MBO91F526F
MB91F522J, MB91F523J, MB91F524J, MB91F525J, MBO91F526J

MB91F522L, MB91F523L, MB91F524L, MB91F525L, MB91F526L

Electrical Characteristics

2. Recommended operating conditions:

*1

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

Electrical Characteristics

3.DC characteristics
Corrected the value of "ICCT5 When using sub clock 32kHz TA=+25°C
". Max 1420pA — Max 2000pA
Corrected the value of "Power supply voltage range".
(TA:-40°C to +105°C,Vcc=AVcc=2.7V to 5.5V,VSS=AVSS=0.0V)
|
(Ta:-40°C to +105°C,Veec=AVcc=5.0V+10%/3.3V+0.3V,Vss=AVss=0.0V)
Corrected the value of "Power supply voltage range".
(Ta:-40°C to +125°C,Vcc=AVce=2.7V to 5.5V,VSS=AVSS=0.0V)
!
(Ta:-40°C to +125°C,Vecc=AVce=5.0V+10%/3.3V+0.3V,Vss=AVss=0.0V)
Corrected the value of " Pull-up resistance Ryp".
Vce=3.3V+0.3V Min 49 Max 140 —Min 45 Max 140
Corrected the following description.
Pull-up resistance Ryp:
Port pin other than P035,041,093,122 — P073,074,076,077

Corrected the value of " Pull-up resistance Ryp;".
VCC=5.0V+£10% Min 25 Max 100 —Min 25 Max 60

VCC=3.3V+0.3V Min 49 Max 140 —Min 33 Max 90
Added the value of " Pull-up resistance Ryps".

Pin name : Port pin other than P035,041,073,074,076,077,093,122
VCC=5.0V+10% Min 25 Max 100

VCC=3.3V+0.3V Min 45 Max 140

Electrical Characteristics

4. AC characteristics

(4) Multi-function Serial

(4-1) CSIO timing
(4-1-1),(4-1-2),(4-1-3),(4-1-4)
(4-1-1),(4-1-4)SCK|=SOT delay time tsiow
(4-1-2),(4-1-3)SCK1=SOT delay time tspyow
Corrected the following description.

Pin name: SCKO to SCK11
SOTO to SOT11

MB91F522K, MB91F523K, MB91F524K, MB91F525K, MB91F526K
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