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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"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade

Details

Product Status Obsolete

Core Processor FR81S

Core Size 32-Bit Single-Core

Speed 80MHz

Connectivity CANbus, CSIO, I²C, LINbus, SPI, UART/USART

Peripherals DMA, LVD, POR, PWM, WDT

Number of I/O 76

Program Memory Size 1.0625MB (1.0625M x 8)

Program Memory Type FLASH

EEPROM Size 64K x 8

RAM Size 136K x 8

Voltage - Supply (Vcc/Vdd) 2.7V ~ 5.5V

Data Converters A/D 37x12b; D/A 2x8b

Oscillator Type External

Operating Temperature -40°C ~ 105°C (TA)

Mounting Type Surface Mount

Package / Case 100-LQFP

Supplier Device Package 100-LQFP (14x14)

Purchase URL https://www.e-xfl.com/product-detail/infineon-technologies/mb91f526fsbpmc-gte1

Email: info@E-XFL.COM Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong
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MB91520 Series 

MB91F52xF 
MB91F522F, MB91F523F, MB91F524F, MB91F525F, MB91F526F 

 
(TOP VIEW) 

 

V
C

C
P0

11
/W

O
T/

SO
T2

_1
/IN

T3
_1

P0
06

/S
C

S2
_0

/A
D

TG
1_

1/
IN

T2
_1

P0
05

/S
C

K
2_

0/
A

D
TG

0_
1/

IN
T7

_1
P0

03
/S

IN
2_

0/
TI

O
B

1_
1/

IN
T3

_0
P0

01
/S

O
T1

_0
/T

IO
A

1_
1

P0
00

/S
IN

1_
0/I

N
T2

_0
C V

SS
P1

44
/S

C
K

1_
1

P1
34

/R
X

2(
64

)/S
C

S1
_1

/IC
U

7_
0/

IN
T7

_0
P1

33
/T

X
2(

64
)

R
ST

X
X

0A
/P

13
6

X
1A

/P
13

5/
D

TT
I_

0
V

SS
X

1
X

0
M

D
1

M
D

0
P1

30
/S

C
K

0_
0

P1
27

/S
O

T0
_0

P1
26

/S
IN

0_
0/

IN
T6

_0
D

EB
U

G
IF

V
C

C

10
0

99 98 97 96 95 94 93 92 91 90 89 88 87 86 85 84 83 82 81 80 79 78 77 76

 
VSS 1 75 VSS

P020/SIN3_1/TRG3_0/TIN0_2/RTO5_1 2 74 P122/SIN6_0/AN31/OCU8_0/INT9_1
P024/SIN4_1/PPG24_0/TIN1_0/RTO4_1/INT15_0 3 73 P117/SCS60_0/AN29/PPG21_0/RTO5_0

P025/SOT4_1/PPG25_0/TIN2_0 4 72 P116/SCK6_0/SCL6/AN28/PPG20_0/RTO4_0
P026/SCK4_1/PPG26_0/TIN3_0 5 71 P115/RX1_1/SOT6_0/SDA6/AN27/PPG19_0/RTO3_0/INT1_1

P027/SCS40_1/PPG27_0/TOT0_0/RTO3_1 6 70 P114/SCS61_0/AN26/PPG18_0/RTO2_0
P030/SCS41_1/PPG28_0/TOT1_0 7 69 P111/RX1(64)/SCS62_0/AN23/INT1_0
P031/SCS42_1/PPG29_0/TOT2_0 8 68 P110/TX1(64)/SCS63_0/AN22

P032/SCS43_1/PPG30_0/TOT3_0/RTO2_1 9 67 NMIX
P033/PPG31_0/ICU3_3/TIN4_0/RTO1_1/SCK3_2 10 66 P107/AN19/PPG15_0
P034/OCU11_1/ICU2_3/TIN5_0/RTO0_1/SOT3_2 11 65 P106/SCS70_0/AN18/PPG14_0

P150/SOT8_0/SDA8/OCU10_1/TRG6_0/ICU1_3/TIN6_0 12 64 P105/SCS71_0/AN17/PPG13_0
P151/SCK8_0/SCL8/OCU9_1/TRG7_0/ICU0_3/TIN7_0/ZIN0_2/DTTI_1 13 63 P104/SCS72_0/AN16/PPG12_0

P035/SIN8_0/OCU8_1/TOT4_0/AIN0_0/INT11_0 14 62 P103/SCS73_0/AN15/PPG11_0
P036/SCS8_0/OCU7_1/TOT5_0/BIN0_0 15 61 P102/SIN7_0/AN14/PPG10_0/INT10_0

P037/OCU6_1/TOT6_0/ZIN0_0 16 60 P101/SOT7_0/SDA7/AN13/PPG9_0
P040/PPG23_1/TOT7_0/AIN1_0/SIN0_1 17 59 P100/SCK7_0/SCL7/AN12/PPG8_0
P041/SIN9_0/ICU9_1/BIN1_0/INT12_0 18 58 AVCC0

P042/SOT9_0/AN47/ICU8_1/TRG0_1/ZIN1_0 19 57 AVRH0
P043/ICU7_1/TRG1_1 20 56 AVSS0/AVRL0

P044/SCS9_0/ICU6_1/TRG2_1 21 55 P097/SCK11_0/SCL11/AN11/ICU5_0/PPG17_1
P045/SCK9_0/AN46/ICU5_1/TRG3_1/TOT1_2 22 54 P096/RX0(128)/SOT11_0/SDA11/AN10/INT0_0

P047/AN45/TRG8_0/TIN3_2/SOT0_1 23 53 P095/TX0(128)/SCS11_0/AN9
P053/AN44/PPG35_0/INT14_1/SCK0_1 24 52 P093/TX0_1/SIN11_0/AN7/ICU4_2/PPG16_1/ICU3_0/TOT2_1

VCC 25 51 VSS
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* In a single clock product, pin 86 and pin 87 are the general-purpose ports. 

LQI100 
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MB91520 Series 

Pin no. Pin 
Name Polarity 

I/O 
circuit 
types*8 

Function*9 
64 80 100 120 144 176 

5 *1 7 *1 9 *1 12 *1 15 19 

P032 - 

A 

General-purpose I/O port 
A04 *2, *3, 

*4, *5 
- External bus/Address bit4 output (0) 

SCS43_1 - Serial chip select 43 output (1) 
PPG30_0 - PPG ch.30 output (0) 
TOT3_0 - Reload timer ch.3 output (0) 
RTO2_1 - Waveform generator ch.2 output pin (1) 

6 *1 8 *1 10 *1 13 *1 16 20 

P033 - 

A 

General-purpose I/O port 
A05 *2, *3, 

*4, *5 
- External bus/Address bit5 output (0) 

PPG31_0 - PPG ch.31 output (0) 
ICU3_3 - Input capture ch.3 input (3) 
TIN4_0 - Reload timer ch.4 event input (0) 
RTO1_1 - Waveform generator ch.1 output pin (1) 
SCK3_2 - Multi-function serial ch.3 clock I/O (2) 

7 *1 9 *1 11 *1 14 *1 17 21 

P034 - 

A 

General-purpose I/O port 
A06 *2, *3, 

*4, *5 
- External bus/Address bit6 output (0) 

OCU11_1 - Output compare ch.11 output (1) 
ICU2_3 - Input capture ch.2 input (3) 
TIN5_0 - Reload timer ch.5 event input (0) 
RTO0_1 - Waveform generator ch.0 output pin (1) 

SOT3_2 - 
Multi-function serial ch.3 serial data output 
(2) 

- - 12 15 18 22 

P150 - 

F 

General-purpose I/O port 
SOT8_0/ 

SDA8 
- 

Multi-function serial ch.8 serial data output 
(0)/ I2C bus serial data I/O  

OCU10_1 - Output compare ch.10 output (1) 
TRG6_0 - PPG trigger 6 input (0) 
ICU1_3 - Input capture ch.1 input (3) 
TIN6_0 - Reload timer ch.6 event input (0) 

8 *1 
10 

*1 13 16 19 23 

P151 - 

F 

General-purpose I/O port 
SCK8_0/ 
SCL8 *2, *3 

- 
Multi-function serial ch.8 clock I/O (0)/ 
I2C bus serial clock I/O  

OCU9_1 - Output compare ch.9 output (1) 
TRG7_0 - PPG trigger 7 input (0) 
ICU0_3 - Input capture ch.0 input (3) 
TIN7_0 - Reload timer ch.7 event input (0) 
ZIN0_2 - U/D counter ch.0 ZIN input (2) 
DTTI_1 - Waveform generator ch.1 input pin (1) 
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MB91520 Series 

Pin no. Pin 
Name Polarity 

I/O 
circuit 
types*8 

Function*9 
64 80 100 120 144 176 

13 

*1 
15 

*1 
19 *1 22 *1 25 31 

P042 - 

B 

General-purpose I/O port 
A12 *2, *3, 

*4, *5 
- External bus/Address bit12 output  

SOT9_0 - 
Multi-function serial ch.9 serial data output 
(0) 

AN47 - ADC analog 47 input  
ICU8_1 - Input capture ch.8 input (1) 
TRG0_1 - PPG trigger 0 input (1) 
ZIN1_0 - U/D counter ch.1 ZIN input (0) 

- - 20 *1 23 *1 26 32 

P043 - 

A 

General-purpose I/O port 
A13 *4, *5 - External bus/Address bit13 output (0) 
ICU7_1 - Input capture ch.7 input (1) 
TRG1_1 - PPG trigger 1 input (1) 

- 
16 

*1 
21 *1 24 *1 27 33 

P044 - 

A 

General-purpose I/O port 
A14 *3, *4, 

*5 
- External bus/Address bit14 output (0) 

SCS9_0 - Serial chip select 9 I/O (0) 
ICU6_1 - Input capture ch.6 input (1) 
TRG2_1 - PPG trigger 2 input (1) 

14 

*1 
17 

*1 
22 *1 25 *1 28 34 

P045 - 

G 

General-purpose I/O port 
A15 *2, *3, 

*4, *5 
- External bus/Address bit15 output (0) 

SCK9_0 - Multi-function serial ch.9 clock I/O (0) 
AN46 - ADC analog 46 input  

ICU5_1 - Input capture ch.5 input (1) 
TRG3_1 - PPG trigger 3 input (1) 
TOT1_2 - Reload timer ch.1 output (2) 

- - - 26 *1 29 35 

P046 - 

A 

General-purpose I/O port 
A16 *5 - External bus/Address bit16 output (0) 

ICU4_1 - Input capture ch.4 input (1) 
TRG4_1 - PPG trigger 4 input (1) 

- - - - - 36 
P176 - 

A 
General-purpose I/O port 

TRG10_0 - PPG trigger 10 input (0) 

15 

*1 
18 

*1 
23 *1 27 *1 30 37 

P047 - 

B 

General-purpose I/O port 
A17 *2, *3, 

*4, *5 
- External bus/Address bit17 output (0) 

AN45 - ADC analog 45 input  
TRG8_0 - PPG trigger 8 input (0) 
TIN3_2 - Reload timer ch.3 event input (2) 

SOT0_1 - 
Multi-function serial ch.0 serial data output 
(1) 

- - - - - 38 
P177 - 

A 
General-purpose I/O port 

TRG11_0 - PPG trigger 11 input (0) 
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MB91520 Series 

Type  Circuit  Remarks  

G 

 

 
 

•Analog input, General-purpose I/O port 
•Output 4mA 
•Pull-up resistor control 50kΩ 
• CMOS hysteresis input 

H 

 

 
 

•Analog input, General-purpose I/O port 
•Output 12mA 
•Pull-up resistor control 50kΩ 
•Automotive input 

I 

 

 
 

• General-purpose I/O port (5V tolerant) 
• Output 4mA 
• CMOS hysteresis input 

Digital output 

Digital output 

Standby control 

CMOS-hys input 

Pull-up control 

Digital output 

Digital output 

Standby control 

Automotive input 

Analog input 

Pull-up control 

Digital output 

Digital output 

Standby control 

CMOS-hys input 

Analog input 
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MB91520 Series 

Type  Circuit  Remarks  

O 

 

 
 

•Sub oscillation I/O  

 

Standby control 

Input 
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MB91520 Series 

Address 
Address offset value / Register name 

Block 
+0 +1 +2 +3 

0001F8H TMRLRA6 [R/W] H 
XXXXXXXX XXXXXXXX 

TMR6 [R] H 
XXXXXXXX XXXXXXXX 

Reload Timer 6 

0001FCH TMRLRB6 [R/W] H 
XXXXXXXX XXXXXXXX 

TMCSR6 [R/W] B, H,W 
00000000 0-000000 

000200H 
to 

000238H 
― ― ― ― Reserved 

00023CH 
DACR0 [R/W] B,H,W 

-------0 
DADR0 [R/W] B,H,W 

XXXXXXXX 
DACR1 [R/W] B,H,W 

-------0 
DADR1 [R/W] B,H,W 

XXXXXXXX 
DA Converter 

000240H 
CPCLR3 [R/W] W 

11111111 11111111 11111111 11111111 

Free-run Timer 3 
32-bit FRT 

000244H 
TCDT3 [R/W] W 

00000000 00000000 00000000 00000000 

000248H 
TCCSH3 [R/W]  

B,H,W 
0-----00 

TCCSL3 [R/W]  
B,H,W 

-1-00000 
― ― 

00024CH 
CPCLR4 [R/W] W 

11111111 11111111 11111111 11111111 

Free-run Timer 4 
32-bit FRT 

000250H 
TCDT4 [R/W] W 

00000000 00000000 00000000 00000000 

000254H 
TCCSH4 [R/W]  

B,H,W 
0-----00 

TCCSL4 [R/W]  
B,H,W 

-1-00000 
― ― 

000258H 
to 

0002C0H 
― ― ― ― Reserved 

0002C4H 
to  

0002FCH 
― ― ― ― Reserved 

000300H 
to 

00030CH 
― ― ― ― Reserved 

000310H ― ― 
MPUCR [R/W] H 

000000-0 ----0100 

MPU [S] 
(Only CPU core 
can access this 

area) 

000314H ― ― ― ― 

000318H ― 

00031CH ― ― ― 

000320H 
DPVAR [R] W 

XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX 

000324H ― ― 
DPVSR [R/W] H 
-------- 00000--0 
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MB91520 Series 

Address 
Address offset value / Register name 

Block 
+0 +1 +2 +3 

0008F4H 
WRDR14 [R/W] W 

XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX 

Wild Register [S] 0008F8H 
WRAR15 [R/W] W 

-------- --XXXXXX XXXXXXXX XXXXXX-- 

0008FCH 
WRDR15 [R/W] W 

XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX 

000900H 
TPUUNLOCK [R/W] W 

00000000 00000000 00000000 00000000 

Time Protection 
Unit [S] 

000904H 
TPULST [R] B,H,W 

-------0 
― 

TPUVST [R/W] 
B,H,W 
-----000 

― 

000908H 
TPUCFG [R/W] B,H,W 

-------0 0-000000 -------- -------0 

00090CH 
TPUTIR [R] B,H,W 

00000000 
― ― ― 

000910H 
TPUTST [R] B,H,W 

00000000 
― ― ― 

000914H 
TPUTIE [R/W] B,H,W 

00000000 
― ― ― 

000918H 
TPUTMID [R] B,H,W 

00000000 00000000 00000000 00000000 
00091CH 

to  
00092CH 

― ― ― ― 

000930H 
TPUTCN00 [R/W] B,H,W 

000000-- 00000000 00000000 00000000 

000934H 
TPUTCN01 [R/W] B,H,W 

000000-- 00000000 00000000 00000000 

000938H 
TPUTCN02 [R/W] B,H,W 

000000-- 00000000 00000000 00000000 

00093CH 
TPUTCN03 [R/W] B,H,W 

000000-- 00000000 00000000 00000000 

000940H 
TPUTCN04 [R/W] B,H,W 

000000-- 00000000 00000000 00000000 

000944H 
TPUTCN05 [R/W] B,H,W 

000000-- 00000000 00000000 00000000 

000948H 
TPUTCN06 [R/W] B,H,W 

000000-- 00000000 00000000 00000000 

00094CH 
TPUTCN07 [R/W] B,H,W 

000000-- 00000000 00000000 00000000 

000950H 
TPUTCN10 [R/W]  

B,H,W 
---00000 

 
― 

― ― 
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MB91520 Series 

Address 
Address offset value / Register name 

Block 
+0 +1 +2 +3 

001C78H 
PCN232 [R/W] B,H,W 

--000000 -----110 
PSDR32 [R/W] H,W 
00000000 00000000 

PPG32 
001C7CH 

PTPC32 [R/W] H,W 
00000000 00000000 

― ― 

001C80H 
PCN33 [R/W] B,H,W 
00000000 000000-0 

PCSR33 [W] H,W 
XXXXXXXX XXXXXXXX 

PPG33 
001C84H 

PDUT33 [W] H,W 
XXXXXXXX XXXXXXXX 

PTMR33 [R] H,W 
11111111 11111111 

001C88H 
PCN233 [R/W] B,H,W 

--000000 -----110 
PSDR33 [R/W] H,W 
00000000 00000000 

PPG33 
001C8CH 

PTPC33 [R/W] H,W 
00000000 00000000 

― ― 

001C90H 
PCN34 [R/W] B,H,W 
00000000 000000-0 

PCSR34 [W] H,W 
XXXXXXXX XXXXXXXX 

PPG34 
001C94H 

PDUT34 [W] H,W 
XXXXXXXX XXXXXXXX 

PTMR34 [R] H,W 
11111111 11111111 

001C98H 
PCN234 [R/W] B,H,W 

--000000 -----110 
PSDR34 [R/W] H,W 
00000000 00000000 

001C9CH 
PTPC34 [R/W] H,W 
00000000 00000000 

― ― 

001CA0H 
PCN35 [R/W] B,H,W 
00000000 000000-0 

PCSR35 [W] H,W 
XXXXXXXX XXXXXXXX 

PPG35 
001CA4H 

PDUT35 [W] H,W 
XXXXXXXX XXXXXXXX 

PTMR35 [R] H,W 
11111111 11111111 

001CA8H 
PCN235 [R/W] B,H,W 

--000000 -----110 
PSDR35 [R/W] H,W 
00000000 00000000 

001CACH 
PTPC35 [R/W] H,W 
00000000 00000000 

― ― 

001CB0H 
PCN36 [R/W] B,H,W 
00000000 000000-0 

PCSR36 [W] H,W 
XXXXXXXX XXXXXXXX 

PPG36 
001CB4H 

PDUT36 [W] H,W 
XXXXXXXX XXXXXXXX 

PTMR36 [R] H,W 
11111111 11111111 

001CB8H 
PCN236 [R/W] B,H,W 

--000000 -----110 
PSDR36 [R/W] H,W 
00000000 00000000 

001CBCH 
PTPC36 [R/W] H,W 
00000000 00000000 

― ― 

001CC0H 
PCN37 [R/W] B,H,W 
00000000 000000-0 

PCSR37 [W] H,W 
XXXXXXXX XXXXXXXX 

PPG37 001CC4H 
PDUT37 [W] H,W 

XXXXXXXX XXXXXXXX 
PTMR37 [R] H,W 
11111111 11111111 

001CC8H 
PCN237 [R/W] B,H,W 

--000000 -----110 
PSDR37 [R/W] H,W 
00000000 00000000 
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MB91520 Series 

(1-2) Sub clock timing 
(TA: -40°C to +125°C, VCC= AVCC=5.0V ± 10%/VCC=AVCC=3.3V±0.3V, VSS=AVSS=0.0V) 

Parameter Symbol Pin 
name Conditions 

Value 
Unit Remarks 

Min Typ Max 

Source oscillation clock 
frequency 

FCL X0A, X1A 
- 

- 
32.7
68 

- kHz  

Source oscillation clock 
cycle time 

tLCYL X0A, X1A - 
30.5

2 
- µs  

 

 X0A,X1A clock timing 
 

 

 

 

 

 

 

  

X0A 

  

tLCYL 
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(4) Multi-function Serial  

(4-1) CSIO timing 
(4-1-1) Bit setting: SMR: MD2=0, SMR: MD1=1, SMR : MD0=0, SMR: SCINV=0, SCR:SPI=0 
(TA: -40°C to +125°C, VCC= AVCC=5.0V ± 10%/VCC=AVCC=3.3V±0.3V, VSS=AVSS=0.0V) 

Parameter Symbol Pin name Conditions 
Value 

Unit Remarks 
Min Max 

Serial clock cycle 
time 

tSCYC SCK0 to SCK11 

- 

4tCPP - ns 

Internal shift 
clock mode 
output pin : 
CL=50pF 

SCK ↓ → 
SOT delay time  

tSLOVI 

SCK0 to SCK2,  
SCK5 to SCK11 
SOT0 to SOT2,  
SOT5 to SOT11 

-30 30 ns 

SCK3 , SCK4 
SOT3 , SOT4 

-300 300 ns 

Valid SIN → 
SCK ↑ setup time 

tIVSHI 

SCK0 to SCK2,  
SCK5 to SCK11 
SIN0 to SIN2,  
SIN5 to SIN11 

34 - ns 

SCK3 , SCK4 
SIN3 , SIN4 

300 - ns 

SCK ↑ → 
Valid SIN hold time 

tSHIXI 
SCK0 to SCK11 
SIN0 to SIN11 

0 - ns 

Serial clock  
"H"pulse width 

tSHSL 

SCK0 to SCK11 

- 

tCPP+10 - ns 

External shift 
clock mode 
output pin: 
CL=50pF 

Serial clock  
"L" pulse width 

tSLSH 
2tCPP-1

0 
- ns 

SCK ↓ → 
SOT delay time  

tSLOVE 

SCK0 to SCK2,  
SCK5 to SCK11 
SOT0 to SOT2,  
SOT5 to SOT11 

- 33 ns 

SCK3 , SCK4 
SOT3 , SOT4 

- 300 ns 

Valid SIN → 
SCK ↑ setup time 

tIVSHE 
SCK0 to SCK11 
SIN0 to SIN11 

10 - ns 

SCK ↑ → 
Valid SIN hold time 

tSHIXE 20 - ns 

SCK fall time tF SCK0 to SCK11 - 5 ns 

SCK rise time tR SCK0 to SCK11 - 5 ns 

Notes:   
AC characteristic in CLK synchronized mode. 
CL 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 

tSCYC

tSLOVI
tSOVHI

tSHIXItIVSHI

2.4V 2.4V

2.4V

0.8V

0.8V

VIH

VIL

VIH

VIL

2.4V
0.8V

SCKx

SOTx

SINx

 
 
 
 

 External shift clock mode 

 
 

*: It writes in the TDR register and, then, it changes. 
 

 
 

tSLSHtSHSL

tSLOVE

tR tF

tSHIXEtIVSHE

2.4V
0.8V

VIH

VIL

VIL VIL VIL

VIH

VIH VIH VIH

VIL

2.4V
0.8V

SCKx

*

SOTx

SINx

tF  
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Parameter Symbol Pin name 
Value 

Unit Remarks 
Min Max 

WRnX delay 
time 

tCHWL, 
tCHWH 

SYSCLK 
WR0X, 
WR1X 

0.5 18 ns  

WRnX 
minimum pulse 

tWLWH 
WR0X, 
WR1X 

tCYC - 10 - ns WWT=0 *2 

SYSCLK↑→ 
data output 
time 

tCHDV 
SYSCLK 

D16 to D31 

0.5 18 ns  

SYSCLK↑→ 
data hold time 

tCHDX - 18 ns Set WRCS to 1 or more. 

SYSCLK↑→ 
address output 
time 

tCHMAV 

SYSCLK 
D16 to D31 

0.5 18 ns 
 

SYSCLK↑→ 
address hold 
time 

tCHMAX - 18 ns 

In multiplex mode, set as follows: 
 Set CSWR and CSRD to 2 or 

more. 
 ASCY must satisfy the following 

conditions because of setting  
ADCY > ASCY and protocol 
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 12pF or less for VCC=3.3V±0.3V (40MHz operation). 
*2: If the bus is expanded by automatic wait insertion or RDY input, add time (tCYC × the number of expanded cycles) to the rated 

value. 
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External bus I/F (synchronous mode, write operation, and multiplex mode) timing 

Valid Address Write Data

t1 t2 t3

SYSCLK

ASX

CS0X~CS3X

WR0X~WR1X

D16~D31

tCHASL tCHASH

tCYC

tCHCSL tCHCSH

tCHWL tCHWH

tCHDV tCHDX

tWLWH

ADCY=1

CSWR=2

t4

WRCS=1

tCHMAV

WWT=0

ACS=0

ASCY=0

 
 
 

External bus I/F (synchronous mode, write operation, and split mode) timing 

Valid Address

Write Data

t1 t2 t3

SYSCLK

ASX

CS0X~CS3X

WR0X~WR1X

A00~A21

D16~D31

tCHCSH

tCHWL tCHWH

tCHAV tCHAX

tCHDX

tWLWHCSWR=0

t4

WRCS=1

tCHDV

tCHASL

tCYC

tCHASH

ASCY=0

tCHCSL

ACS=0

WWT=0

 
 
 

CS0X to CS3X 

WR0X to WR1X 

D16 to D31 

CS0X to CS3X 

WR0X to WR1X 

D16 to D31 

A00 to A21 
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External bus I/F (asynchronous mode, write operation, and multiplex mode) Timing 

Valid Address Write Data

t1 t2 t3

SYSCLK

ASX

CS0X~CS3X

WR0X~WR1X

D16~D31

WRCS=1

ADCY=1

t4

CSWR=2

tMASASH tMASHAH tDSWH tWHDH

ASCY=0

ACS=0

WWT=0

tCYC

 
 
 

External bus I/F (Asynchronous mode, write operation, and split mode) Timing 

Valid Address

Write Data

t1 t2 t3

SYSCLK

ASX

CS0X~CS3X

WR0X~WR1X

A00~A21

D16~D31

WRCS=1

t4

CSWR=0

tASWH tWHAH

tDSWH tWHDH

ASCY=0

ACS=0

WWT=0

tCYC

 
 

 

CS0X to CS3X 

D16 to D31 

CS0X to CS3X 

D16 to D31 

A00 to A21 

WR0X to WR1X 

CS0X to CS3X 

WR0X to WR1X 
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■ Workaround 

It is necessary to satisfy the below both conditions of (1) and (2). 

(1) Interrupt levels that are used as sources for recovering from the watch mode (power off) are ‘31’, before CPU state  
changes to the watch mode (power off) 

(2) Don’t use NMIX pin as source for recovering from the watch mode (power off) 

 

■ Fix Status 

Will not be planned 
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Page Section Change Results 

158,161, 
164,167 

■ELECTRICAL CHARACTERISTICS 
4. AC characteristics 
(4) Multi-function Serial 
(4-1) CSIO timing 
(4-1-5),(4-1-6),(4-1-7),(4-1-8) 

(4-1-5),(4-1-6)SCS↓⇒SOT delay time tDSE 
(4-1-7),(4-1-8)SCS↑⇒SOT delay time tDSE 
Corrected the following description. 
Pin name: SCS1 to SCS3,SCS40 to SCS43,SCS50 to 
SCS53,SCS60 to SCS63,SCS70 to SCS73,SCS8 to SCS11 
SOT1 to SOT11 
Value: Min - Max 40 
  ↓ 
Pin name: SCS1,SCS2,SCS50 to SCS53,SCS60 to 
SCS63,SCS70 to SCS73, 
SCS8 to SCS11 
SOT1,SOT2,SOT5 to SOT11 
Value: Min - Max 40 
Pin name: SCS3,SCS40 to SCS43 
SOT3,SOT4 
Value: Min - Max 300 

159,162, 
165,168 

■ELECTRICAL CHARACTERISTICS 
4. AC characteristics 
(4) Multi-function Serial 
(4-1) CSIO timing 
(4-1-5),(4-1-6),(4-1-7),(4-1-8) 

(4-1-5)SCK↓⇒SCS↓ clock switch time tSCC 

(4-1-6)SCK↑⇒SCS↓ clock switch time tSCC 
(4-1-7)SCK↓⇒SCS↑ clock switch time tSCC 
(4-1-8)SCK↑⇒SCS↑ clock switch time tSCC 
Corrected the following description. 
Pin name: SCK1 to SCK11 
SCS1 to SCS3,SCS40 to SCS43,SCS50 to SCS53,SCS60 to 
SCS63,SCS70 to SCS73,SCS8 to SCS11 
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 

159,162, 
165,168 

■ELECTRICAL CHARACTERISTICS 
4. AC characteristics 
(4) Multi-function Serial 
(4-1) CSIO timing 
(4-1-5),(4-1-6),(4-1-7),(4-1-8) 

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 

184 

■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 

184 

■ELECTRICAL CHARACTERISTICS 
5.A/D Converter 

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

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 

184 

■ELECTRICAL CHARACTERISTICS 
5.A/D Converter 
(1) 12-bit A/D Converter Electrical 
Characteristics  

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 
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Page Section Change Results 

8 ■Product Lineup 

Corrected the following description for Product lineup 
comparison(100 pin). 

Multi-Function 
Serial Interface 

12ch  

   ↓ 
Multi-Function 
Serial Interface 

12ch*1 
 

8 ■Product Lineup 

Added the following sentences under Product lineup 
comparison(100 pin) 

*1: Only channel 5, channel 6, channel 7, channel 8 and 
channel 11 support the I2C (standard mode). 

9 ■Product Lineup 

Corrected the following description for Product lineup 
comparison(120 pin). 

Multi-Function 
Serial Interface 

12ch  

   ↓ 
Multi-Function 
Serial Interface 

12ch*1 
 

9 ■Product Lineup 

Added the following sentences under Product lineup 
comparison(120 pin) 

*1: Only channel 3 and channel 4 support the I2C (high-speed 
mode/standard mode). 

Only channel 5, channel 6, channel 7, channel 8 and 
channel 11 support the I2C (standard mode). 

10 ■Product Lineup 

Corrected the following description for Product lineup 
comparison(144 pin). 

Multi-Function 
Serial Interface 

12ch  

   ↓ 
Multi-Function 
Serial Interface 

12ch*1 
 

10 ■Product Lineup 

Added the following sentences under Product lineup 
comparison(144 pin) 

*1: Only channel 3 and channel 4 support the I2C (high-speed 
mode/standard mode). 

Only channel 5, channel 6, channel 7, channel 8, channel 
10 and channel 11 support the I2C (standard mode). 

11 ■Product Lineup 

Corrected the following description for Product lineup 
comparison(176 pin). 

Multi-Function 
Serial Interface 

12ch  

   ↓ 
Multi-Function 
Serial Interface 

12ch*1 
 

11 ■Product Lineup 

Added the following sentences under Product lineup 
comparison(176 pin) 

*1: Only channel 3 and channel 4 support the I2C (high-speed 
mode/standard mode). 

Only channel 5, channel 6, channel 7, channel 8, channel 
10 and channel 11 support the I2C (standard mode). 
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Page Section Change Results 

13 ■Pin Assignment MB91F52xB 

 
- Right side 

 
   ↓ 
 

48 P122/SIN6_0/AN31/OCU8_0/INT9_1

47 P116/SCK6_0/SCL6/AN28/PPG20_0/RTO4_0

46 P115/RX1_1/SOT6_0/SDA6/AN27/PPG19_0/RTO3_0/INT1_1

45 P110/TX1(64)/SCS63_0/AN22

44 NMIX

43 P105/AN17/PPG13_0

42 P104/AN16/PPG12_0

41 P103/AN15/PPG11_0

40 P102/AN14/PPG10_0/INT10_0

39 AVCC0

38 AVRH0

37 AVSS0/AVRL0

36 P097/SCK11_0/SCL11/AN11/ICU5_0/PPG17_1

35 P096/RX0(128)/SOT11_0/SDA11/AN10/INT0_0

34 P093/TX0_1/SIN11_0/AN7/ICU4_2/PPG16_1/ICU3_0

33 VSS
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Page Section Change Results 

23, 24 ■PIN Description 

(Continued) 
(Correct) 

Pin no. Pin 
Name 64 80 100 120 144 176 

15 *1 18 *1 23 *1 27 *1 30 37 

P047 
A17 *2, *3, *4, *5 

AN45 
TRG8_0 
TIN3_2 
SOT0_1 

- - - - - 38 
P177 

TRG11_0 

- - - 28 *1 31 39 

P050 
A18 *5 

TRG5_1 
PPG33_0 

- - - - 32 40 
P051 
A19 

TRG9_0 

- - - - 33 41 

P052 
A20 

PPG34_0 
INT14_0 

16 *1 19 *1 24 *1 29 *1 34 42 

P053 
A21 *2, *3, *4, *5 

AN44 
PPG35_0 
INT14_1 
SCK0_1 

- - - - 35 43 
P054 

SYSCLK 
PPG36_0 

17 *1 22 *1 27 *1 32 *1 38 46 

P055 
CS2X *2, *3, *4, *5 

SIN10_0 
AN43 

PPG37_0 
TIN4_1 

       

- - - 33 *1 39 49 

P056 
CS3X *5 
ICU9_0 
PPG0_1 
ICU0_1 
TIN5_1 
DTTI_2 
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Page Section Change Results 

34, 35 ■PIN Description 

(Continued) 
(Correct) 

Pin no. Pin 
Name 64 80 100 120 144 176 

- - - 113 *1 133 161 

P002 
D18 *5 

SCK1_0 
TIOB0_1 

- 76 *1 96 *1 114 *1 134 162 

P003 
D19 *3, *4, *5 

SIN2_0 
TIOB1_1 
INT3_0 

- - - - 135 163 
P004 
D20 

SOT2_0 

- - - - - 164 P164 
PPG32_1 

61 *1 77 *1 97 *1 115 *1 136 *1 165 *1 

P005 
D21 *2, *3, *4, *5 

SCK2_0 *2 
ADTG0_1 

INT7_1 
RX2(64) *4, *5, *6, 

*7 

- - - - - 166 P165 
PPG33_1 

62 *1 78 *1 98 *1 116 *1 137 *1 167 *1 

P006 
D22 *2, *3, *4, *5 

SCS2_0 *2 
ADTG1_1 

INT2_1 
TX2(64) *4, *5, *6, 

*7 

- - - 117 *1 138 168 P007 
D23 *5 

- - - - - 169 P166 
PPG34_1 

- - - 118 *1 139 170 P010 
D24 *5 

63 *1 79 *1 99 *1 119 *1 140 171 

P011 
WOT 

D25 *2, *3, *4, *5 
SOT2_1 *2 

TIOA0_0 *2, *3, *4 
INT3_1 

  


