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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 448KB (448K x 8)

Program Memory Type FLASH

EEPROM Size 64K x 8

RAM Size 56K 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/mb91f523fhcpmc-gs-f4e1
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MB91520 Series 

Product lineup comparison 176 pins 
 
 MB91F522L MB91F523L MB91F524L MB91F525L MB91F526L 

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 
(22address/16data/4cs) 

Yes 

DMA Transfer 16ch 
16-bit Base Timer 2ch 
Free-run Timer 16bit×3ch, 32bit×3ch 
Input capture 16bit×4ch, 32bit×6ch 
Output Compare 16bit×6ch, 32bit×6ch 
16-bit Reload Timer 8ch 
PPG 16bit×48ch 
Up/down Counter 2ch 
Clock Supervisor Yes 
External Interrupt 8ch×2units 
A/D converter 12bit×32ch (1unit), 12bit×16ch (1unit) 
D/A converter (8bit) 2ch 
Multi-Function Serial Interface 12ch*1 
CAN 64msg×2ch/128msg×1ch 
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) 152 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 6ch 
Operation guaranteed temperature (TA) -40°C to +125°C 
Power supply  2.7V to 5.5V *2 
Package LQP176 

*1: Only channel 3 and channel 4 support the I2C (fast mode/standard mode). 
Only channel 5, channel 6, channel 7, channel 8, channel 10 and channel 11 support the I2C (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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MB91520 Series 

MB91F52xD 
MB91F522D, MB91F523D, MB91F524D, MB91F525D, MB91F526D 

 
(TOP VIEW) 
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VSS 1 60 VSS

P020/SIN3_1/TRG3_0/TIN0_2/RTO5_1 2 59 P122/SIN6_0/AN31/OCU8_0/INT9_1

P024/SIN4_1/PPG24_0/TIN1_0/RTO4_1/INT15_0 3 58 P116/SCK6_0/SCL6/AN28/PPG20_0/RTO4_0

P026/SCK4_1/PPG26_0/TIN3_0 4 57 P115/RX1_1/SOT6_0/SDA6/AN27/PPG19_0/RTO3_0/INT1_1

P027/SCS40_1/PPG27_0/TOT0_0/RTO3_1 5 56 P114/SCS61_0/AN26/PPG18_0/RTO2_0

P031/SCS42_1/PPG29_0 6 55 P110/TX1(64)/SCS63_0/AN22

P032/SCS43_1/PPG30_0/TOT3_0/RTO2_1 7 54 NMIX

P033/PPG31_0/ICU3_3/TIN4_0/RTO1_1/SCK3_2 8 53 P107/AN19/PPG15_0

P034/OCU11_1/ICU2_3/TIN5_0/RTO0_1/SOT3_2 9 52 P105/AN17/PPG13_0

P151/OCU9_1/TRG7_0/ICU0_3/TIN7_0/ZIN0_2/DTTI_1 10 51 P104/AN16/PPG12_0

P035/OCU8_1/TOT4_0/AIN0_0/INT11_0 11 50 P103/AN15/PPG11_0

P036/OCU7_1/TOT5_0/BIN0_0 12 49 P102/AN14/PPG10_0/INT10_0

P040/PPG23_1/TOT7_0/AIN1_0/SIN0_1 13 48 P100/AN12/PPG8_0

P041/SIN9_0/ICU9_1/BIN1_0/INT12_0 14 47 AVCC0

P042/SOT9_0/AN47/ICU8_1/TRG0_1/ZIN1_0 15 46 AVRH0

P044/SCS9_0/ICU6_1/TRG2_1 16 45 AVSS0/AVRL0

P045/SCK9_0/AN46/ICU5_1/TRG3_1/TOT1_2 17 44 P097/SCK11_0/SCL11/AN11/ICU5_0/PPG17_1

P047/AN45/TRG8_0/TIN3_2/SOT0_1 18 43 P096/RX0(128)/SOT11_0/SDA11/AN10/INT0_0

P053/AN44/PPG35_0/INT14_1/SCK0_1 19 42 P093/TX0_1/SIN11_0/AN7/ICU4_2/PPG16_1/ICU3_0

VCC 20 41 VSS
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* In a single clock product, pin 70 and pin 71 are the general-purpose ports. 
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MB91520 Series 

MB91F52xJ 
MB91F522J, MB91F523J, MB91F524J, MB91F525J, MB91F526J 

 
(TOP VIEW) 
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VSS 1 90 VSS

P020/SIN3_1/TRG3_0/TIN0_2/RTO5_1 2 89 P122/SIN6_0/AN31/OCU8_0/INT9_1
P021/SOT3_1/TRG6_1/TRG4_0 3 88 P120/AN30/OCU6_0/PPG22_0/INT9_0
P022/SCK3_1/TRG7_1/TRG5_0 4 87 P117/SCS60_0/AN29/PPG21_0/RTO5_0
P023/SCS3_1/PPG32_0/TIN0_0 5 86 P116/SCK6_0/SCL6/AN28/PPG20_0/RTO4_0

P024/SIN4_1/PPG24_0/TIN1_0/RTO4_1/INT15_0 6 85 P115/RX1_1/SOT6_0/SDA6/AN27/PPG19_0/RTO3_0/INT1_1
P025/SOT4_1/PPG25_0/TIN2_0 7 84 P114/SCS61_0/AN26/PPG18_0/RTO2_0
P026/SCK4_1/PPG26_0/TIN3_0 8 83 P113/AN25/PPG17_0/RTO1_0

P027/SCS40_1/PPG27_0/TOT0_0/RTO3_1 9 82 P112/AN24/PPG16_0/RTO0_0
P030/SCS41_1/PPG28_0/TOT1_0 10 81 P111/RX1(64)/SCS62_0/AN23/INT1_0
P031/SCS42_1/PPG29_0/TOT2_0 11 80 P110/TX1(64)/SCS63_0/AN22

P032/SCS43_1/PPG30_0/TOT3_0/RTO2_1 12 79 NMIX
P033/PPG31_0/ICU3_3/TIN4_0/RTO1_1/SCK3_2 13 78 P155/AN21
P034/OCU11_1/ICU2_3/TIN5_0/RTO0_1/SOT3_2 14 77 P154/AN20

P150/SOT8_0/SDA8/OCU10_1/TRG6_0/ICU1_3/TIN6_0 15 76 P107/AN19/PPG15_0
P151/SCK8_0/SCL8/OCU9_1/TRG7_0/ICU0_3/TIN7_0/ZIN0_2/DTTI_1 16 75 P106/SCS70_0/AN18/PPG14_0

P035/SIN8_0/OCU8_1/TOT4_0/AIN0_0/INT11_0 17 74 P105/SCS71_0/AN17/PPG13_0
P036/SCS8_0/OCU7_1/TOT5_0/BIN0_0 18 73 P104/SCS72_0/AN16/PPG12_0

P037/OCU6_1/TOT6_0/ZIN0_0 19 72 P103/SCS73_0/AN15/PPG11_0
P040/PPG23_1/TOT7_0/AIN1_0/SIN0_1 20 71 P102/SIN7_0/AN14/PPG10_0/INT10_0
P041/SIN9_0/ICU9_1/BIN1_0/INT12_0 21 70 P101/SOT7_0/SDA7/AN13/PPG9_0

P042/SOT9_0/AN47/ICU8_1/TRG0_1/ZIN1_0 22 69 P100/SCK7_0/SCL7/AN12/PPG8_0
P043/ICU7_1/TRG1_1 23 68 AVCC0

P044/SCS9_0/ICU6_1/TRG2_1 24 67 AVRH0
P045/SCK9_0/AN46/ICU5_1/TRG3_1/TOT1_2 25 66 AVSS0/AVRL0

P046/ICU4_1/TRG4_1 26 65 P097/SCK11_0/SCL11/AN11/ICU5_0/PPG17_1
P047/AN45/TRG8_0/TIN3_2/SOT0_1 27 64 P096/RX0(128)/SOT11_0/SDA11/AN10/INT0_0

P050/TRG5_1/PPG33_0 28 63 P095/TX0(128)/SCS11_0/AN9
P053/AN44/PPG35_0/INT14_1/SCK0_1 29 62 P093/TX0_1/SIN11_0/AN7/ICU4_2/PPG16_1/ICU3_0/TOT2_1

VCC 30 61 VSS
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* In a single clock product, pin 102 and pin 103 are the general-purpose ports. 
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MB91520 Series 

Pin no. Pin 
Name Polarity 

I/O 
circuit 
types*8 

Function*9 
64 80 100 120 144 176 

23 28 34 40 48 59 

P062 - 

B 

General-purpose I/O port 
SCS10_1 - Serial chip select 10 I/O (1) 
SCS40_0 - Serial chip select 40 I/O (0) 

AN40 - ADC analog 40 input  
PPG4_1 - PPG ch.4 output (1) 

FRCK0_0 - Free-run timer 0 clock input (0) 
TOT7_1 - Reload timer ch.7 output (1) 
ZIN1_1 - U/D counter ch.1 ZIN input (1) 

- 29 35 41 49 60 

P063 - 

B 

General-purpose I/O port 
SCS41_0 - Serial chip select 41 output (0) 

AN39 - ADC analog 39 input  
PPG5_1 - PPG ch.5 output (1) 

FRCK1_0 - Free-run timer 1 clock input (0) 
BIN1_1 - U/D counter ch.1 BIN input (1) 

- - - - - 61 
P183 - 

A 
General-purpose I/O port 

PPG43_0 - PPG ch.43 output (0) 

24 30 36 42 50 62 

P064 - 

B 

General-purpose I/O port 
SCS42_0 - Serial chip select 42 output (0) 

AN38 - ADC analog 38 input  
FRCK2_0 - Free-run timer 2 clock input (0) 
AIN1_1 - U/D counter ch.1 AIN input (1) 

PPG43_1 - PPG ch.43 output (1) 

- - 37 43 51 63 

P065 - 

A 

General-purpose I/O port 
SCS43_0 - Serial chip select 43 output (0) 
FRCK3_0 - Free-run timer 3 clock input (0) 

ZIN0_1 - U/D counter ch.0 ZIN input (1) 
PPG44_1 - PPG ch.44 output (1) 

- - - - - 64 
P184 - 

A 
General-purpose I/O port 

PPG44_0 - PPG ch.44 output (0) 

- - - - - 65 
P185 - 

A 
General-purpose I/O port 

PPG45_0 - PPG ch.45 output (0) 

25 31 38 44 52 66 

P066 - 

B 

General-purpose I/O port 

SOT4_2 - 
Multi-function serial ch.4 
 serial data output (2) 

SCS3_0 - Serial chip select 3 I/O (0) 
AN37 - ADC analog 37 input  

FRCK4_0 - Free-run timer 4 clock input (0) 
BIN0_1 - U/D counter ch.0 BIN input (1) 

- 32 39 45 53 67 

P067 - 

B 

General-purpose I/O port 
AN36 - ADC analog 36 input  

FRCK5_0 - Free-run timer 5 clock input (0) 
AIN0_1 - U/D counter ch.0 AIN input (1) 
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MB91520 Series 

6.  Handling Devices 
This section explains the latch-up prevention and pin processing. 

 For latch-up prevention 
If a voltage higher than VCC or a voltage lower than VSS is applied to an I/O pin, or if a voltage exceeding the ratings is applied 
between VCC and VSS pins, a latch-up may occur in CMOS IC. If the latch-up occurs, the power supply current increases 
excessively and device elements may be damaged by heat. Take care to prevent any voltage from exceeding the maximum 
ratings in device application. 

Also, the analog power supply (AVCC, AVRH) and analog input must not be exceed the digital power supply (VCC) when the 
power supply to the analog system is turned on or off. 

In the correct power-on sequence of the microcontroller, turn on the digital power supply (VCC) and analog power supplies 
(AVCC, AVRH) simultaneously. Or, turn on the digital power supply (VCC), and then turn on analog power supplies (AVCC, 
AVRH). 

 Treatment of unused pins 
If unused input pins are left open, they may cause a permanent damage to the device due to malfunction or latch-up. Connect at 
least a 2kΩ resistor to each of the unused pins for pull-up or pull-down processing. 

Also, if I/O pins are not used, they must be set to the output state for releasing or they must be set to the input state and treated 
in the same way as for the input pins. 

 Power supply pins 
The device is designed to ensure that if the device contains multiple VCC or VSS pins, the pins that should be at the same 
potential are interconnected to prevent latch-up or other malfunctions. Further, connect these pins to an external power supply 
or ground to reduce unwanted radiation, prevent strobe signals from malfunctioning due to a raised ground level, and fulfill the 
total output current standard, etc. As shown in figure 1, all Vss power supply pins must be treated in the similar way. If multiple 
Vcc or Vss systems are connected, the device cannot operate correctly even within the guaranteed operating range. 

Figure 1 Power Supply Input Pins 

 

The power supply pins should be connected to VCC and VSS pins of this device at the low impedance from the power supply 
source. 

In the area close to this device, a ceramic capacitor having the capacitance larger than the capacitor of C pin is recommended 
to use as a bypass capacitor between VCC and VSS pins.  

Vss 

Vss 

Vcc Vcc 

Vss 
Vcc 

Vcc 

Vss 

Vss 

Vcc 
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MB91F522K, MB91F523K, MB91F524K, MB91F525K, MB91F526K 
 

From Master
To Slave

From Master
To Slave

I / O
P

ort

XBS  Crossbar Switch

FR81s CPU core

Instruction                               Data

On-chip bus layer 2

External Bus 
I / F

Peripheral Bus
Bridge

CAN prescaler

Watchdog timer(SW and HW)

Delay interrupt

Interrupt controller

RTC／WDT1 Calibration

Ｉ/Ｏ port setting

Low-power consumption setting register

16 32

Wild register

I /
 O

P
or

t

On-chip bus layer 1

Debug Interface

Regulator

Interrupt request batch read

DMA transfer request generate/clear

Real time clock

Clock supervisor

O
n-

ch
ip

 b
us

(A
H

B
)

X
B

S

Clock control （Clock setting,
Main timer, Sub timer, PLL timer）

M  P  U

32
bi

t 
P

er
ip

he
ra

l 
B

us
 (A

P
B

)

Clock control （divide control）

Bus
performance 

counter

16bit P
eripheral B

us

BackUp 
RAM +8KB

Timing Protection 
Unit

PPG(44ch)Reload timer (8ch)

8bit DA converter (2ch)

External interrupt input(16ch)

32bit Output compare(6ch)

Base timer (2ch)

U/D counter (2ch)

32bit Free-run timer(3ch)

32bit Input capture(6ch)

Multi-function serial interface (12ch)

DMAC
(16 ch)

CAN (3ch)

CRC

Operation mode 
register

Wave generator (6ch)

12bit AD converter (32ch + 16ch)

16bit Free-run timer (3ch)

16bit Input capture (4ch)

Power-on reset

CR oscillator

Low-voltage detection
（External power supply low-voltage detection）

Reset control register

NMI

Flash 
・Main Flash 256K/384K/512K/768K/

1024KB +64KB
・WorkFlash 64KB

RAM 
48K/64K/96K/128K

Clock monitor
Bus Bridge (32bit  <-> 16bit)

RAM ECC Control(XBS RAM)

Clock / Bus 
Bridge

RAM ECC Control
(BackUp RAM)

Async Bus Bridge (PCLK1  <-> PCLK2)

16bit Output compare (6ch)

Async Bus Bridge (PCLK1  <-> PCLK2)

Low-voltage detection
（Internal power supply low-voltage detection）

wSTX

baLX

a50,a51,t006

wX,TX

5,A,
ASX,/S,
w5X,
WwX,
SYS/LK,
w5Y

Cw/K

L/U

h/U

TLhA,TLhB

ALb,BLb,ZLb

TLb,ThT

5Ah

ahb/LK

WhT

LbT

TwD,ttD

ShUT,
SLb,
S/K

A5TD,ALb
A5/ enable(A5Ew)

L/U

Cw/K

5TTL,wTh

Bus Bridge (32bit  <-> 16bit)
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Address 
Address offset value / Register name 

Block 
+0 +1 +2 +3 

000440H 
ICR00 [R/W] B,H,W 

---11111 
ICR01 [R/W] B,H,W 

---11111 
ICR02 [R/W] B,H,W 

---11111 
ICR03 [R/W] B,H,W 

---11111 

Interrupt 
Controller [S] 

000444H 
ICR04 [R/W] B,H,W 

---11111 
ICR05 [R/W] B,H,W 

---11111 
ICR06 [R/W] B,H,W 

---11111 
ICR07 [R/W] B,H,W 

---11111 

000448H 
ICR08 [R/W] B,H,W 

---11111 
ICR09 [R/W] B,H,W 

---11111 
ICR10 [R/W] B,H,W 

---11111 
ICR11 [R/W] B,H,W 

---11111 

00044CH 
ICR12 [R/W] B,H,W 

---11111 
ICR13 [R/W] B,H,W 

---11111 
ICR14 [R/W] B,H,W 

---11111 
ICR15 [R/W] B,H,W 

---11111 

000450H 
ICR16 [R/W] B,H,W 

---11111 
ICR17 [R/W] B,H,W 

---11111 
ICR18 [R/W] B,H,W 

---11111 
ICR19 [R/W] B,H,W 

---11111 

000454H 
ICR20 [R/W] B,H,W 

---11111 
ICR21 [R/W] B,H,W 

---11111 
ICR22 [R/W] B,H,W 

---11111 
ICR23 [R/W] B,H,W 

---11111 

000458H 
ICR24 [R/W] B,H,W 

---11111 
ICR25 [R/W] B,H,W 

---11111 
ICR26 [R/W] B,H,W 

---11111 
ICR27 [R/W] B,H,W 

---11111 

00045CH 
ICR28 [R/W] B,H,W 

---11111 
ICR29 [R/W] B,H,W 

---11111 
ICR30 [R/W] B,H,W 

---11111 
ICR31 [R/W] B,H,W 

---11111 

000460H 
ICR32 [R/W] B,H,W 

---11111 
ICR33 [R/W] B,H,W 

---11111 
ICR34 [R/W] B,H,W 

---11111 
ICR35 [R/W] B,H,W 

---11111 

000464H 
ICR36 [R/W] B,H,W 

---11111 
ICR37 [R/W] B,H,W 

---11111 
ICR38 [R/W] B,H,W 

---11111 
ICR39 [R/W] B,H,W 

---11111 

000468H 
ICR40 [R/W] B,H,W 

---11111 
ICR41 [R/W] B,H,W 

---11111 
ICR42 [R/W] B,H,W 

---11111 
ICR43 [R/W] B,H,W 

---11111 

00046CH 
ICR44 [R/W] B,H,W 

---11111 
ICR45 [R/W] B,H,W 

---11111 
ICR46 [R/W] B,H,W 

---11111 
ICR47 [R/W] B,H,W 

---11111 
000470H 

to 
00047CH 

― ― ― ― Reserved [S] 

000480H 
RSTRR [R]  

B,H,W 
XXXX--XX 

RSTCR [R/W]  
B,H,W 
111----0 

STBCR [R/W]  
B,H,W * 
000---11 

― 

Reset Control [S] 
Power Control [S] 
*: Writing STBCR 

by DMA is 
forbidden 

000484H ― ― ― ― Reserved [S] 

000488H 
DIVR0 [R/W] B,H,W 

000----- 
DIVR1 [R/W] B,H,W 

0001---- 
DIVR2 [R/W] B,H,W 

0011---- 
― Clock Control [S] 

00048CH ― ― ― ― Reserved [S] 

000490H 
IORR0 [R/W] B,H,W 

-0000000 
IORR1 [R/W] B,H,W 

-0000000 
IORR2 [R/W] B,H,W 

-0000000 
IORR3 [R/W] B,H,W 

-0000000 

DMA request by 
peripheral [S] 

000494H 
IORR4 [R/W] B,H,W 

-0000000 
IORR5 [R/W] B,H,W 

-0000000 
IORR6 [R/W] B,H,W 

-0000000 
IORR7 [R/W] B,H,W 

-0000000 

000498H 
IORR8 [R/W] B,H,W 

-0000000 
IORR9 [R/W] B,H,W 

-0000000 
IORR10 [R/W] B,H,W 

-0000000 
IORR11 [R/W] B,H,W 

-0000000 



  
  

  
 

Document Number: 002-04662 Rev. *D  Page 82 of 289 

 
MB91520 Series 

Address 
Address offset value / Register name 

Block 
+0 +1 +2 +3 

001344H 
ADCOMP28/ADCOMPB28[R/W] H,W 

00000000 00000000 
ADCOMP29/ADCOMPB29[R/W] H,W 

00000000 00000000 

12-bit A/D 
converter 1/2 unit 

001348H 
ADCOMP30/ADCOMPB30[R/W] H,W 

00000000 00000000 
ADCOMP31/ADCOMPB31[R/W] H,W 

00000000 00000000 

00134CH 
ADTCS0[R/W] B,H,W 

00000000 0010---- 
ADTCS1[R/W] B,H,W 

00000000 0010---- 

001350H 
ADTCS2[R/W] B,H,W 

00000000 0010---- 
ADTCS3[R/W] B,H,W 

00000000 0010---- 

001354H 
ADTCS4[R/W] B,H,W 

00000000 0010---- 
ADTCS5[R/W] B,H,W 

00000000 0010---- 

001358H 
ADTCS6[R/W] B,H,W 

00000000 0010---- 
ADTCS7[R/W] B,H,W 

00000000 0010---- 

00135CH 
ADTCS8[R/W] B,H,W 

00000000 0010---- 
ADTCS9[R/W] B,H,W 

00000000 0010---- 

001360H 
ADTCS10[R/W] B,H,W 

00000000 0010---- 
ADTCS11[R/W] B,H,W 

00000000 0010---- 

001364H 
ADTCS12[R/W] B,H,W 

00000000 0010---- 
ADTCS13[R/W] B,H,W 

00000000 0010---- 

001368H 
ADTCS14[R/W] B,H,W 

00000000 0010---- 
ADTCS15[R/W] B,H,W 

00000000 0010---- 

00136CH 
ADTCS16[R/W] B,H,W 

00000000 0010---- 
ADTCS17[R/W] B,H,W 

00000000 0010---- 

001370H 
ADTCS18[R/W] B,H,W 

00000000 0010---- 
ADTCS19[R/W] B,H,W 

00000000 0010---- 

001374H 
ADTCS20[R/W] B,H,W 

00000000 0010---- 
ADTCS21[R/W] B,H,W 

00000000 0010---- 

001378H 
ADTCS22[R/W] B,H,W 

00000000 0010---- 
ADTCS23[R/W] B,H,W 

00000000 0010---- 

00137CH 
ADTCS24[R/W] B,H,W 

00000000 0010---- 
ADTCS25[R/W] B,H,W 

00000000 0010---- 

001380H 
ADTCS26[R/W] B,H,W 

00000000 0010---- 
ADTCS27[R/W] B,H,W 

00000000 0010---- 

001384H 
ADTCS28[R/W] B,H,W 

00000000 0010---- 
ADTCS29[R/W] B,H,W 

00000000 0010---- 

001388H 
ADTCS30[R/W] B,H,W 

00000000 0010---- 
ADTCS31[R/W] B,H,W 

00000000 0010---- 

00138CH 
ADTCD0[R] B,H,W 
10--0000 00000000 

ADTCD1[R] B,H,W 
10--0000 00000000 

001390H 
ADTCD2[R] B,H,W 
10--0000 00000000 

ADTCD3[R] B,H,W 
10--0000 00000000 
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 Guaranteed operation range 

Internal operation clock frequency vs. Power supply voltage 
 

 

Internal operation clock frequency FCP (MHz) 

80 4 2 

2.7 

5.5 

P
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up
pl
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vo

lta
ge

 V
C

C
 (V

) 

MB91F52x guaranteed operation  
range 

PLL guaranteed operation 
range 

4.5 

MB91F52x recommended guaranteed  
operation range 

 
 
Note: The power supply voltage, which is the low-voltage detection setting voltage or lower, is in the reset 

state. 
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AC characteristics are specified by the following measurement reference voltage values. 

 Input Signal Waveform  Output Signal Waveform 

Hysteresis Input Pin (Automotive) 

0.5Vcc

0.8Vcc

 

Output Pin 

0.8V
2.4V

 

Hysteresis Input Pin (CMOS schmitt) 

0.3Vcc

0.7Vcc
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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) 

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 tSHOVI 

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 tIVSLI 

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 tSLIXI 

SCK0 to SCK11 
SIN0 to SIN11 0 - ns 

SOT→SCK↓ 
delay time tSOVLI 

SCK0 to SCK11 
SOT0 to SOT11 

2tCPP
-30 - 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

-10 - ns 

SCK ↑ → 
SOT delay time tSHOVE 

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 tSLIXE 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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 (4-1-7) 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 "L" : SCSCR,SCSFR:CSLVL=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 

SCS↑→SCK↓ 
setup time 

tCSSI 

SCK1 , SCK2,  
SCK5 to SCK11 
SCS1 , SCS2,  
SCS50 to SCS53,  
SCS60 to SCS63,  
SCS70 to SCS73,  
SCS8 to SCS11 

- 

tCSSU-50 
*1 

tCSSU+0 
*1 

ns 

Internal shift 
clock mode 
output pin : 
CL=50pF 

SCK3 , SCK4 
SCS3 ,  
SCS40 to SCS43 

tCSSU-50 
*1 

tCSSU+30
0 
*1 

ns 

SCK↑→SCS↓ 
hold time 

tCSHI 

SCK1 to SCK2,  
SCK5 to SCK11 
SCS1 , SCS2,  
SCS50 to SCS53,  
SCS60 to SCS63,  
SCS70 to SCS73,  
SCS8 to SCS11 

tCSHD-10 
*2 

tCSHD+50 
*2 

ns 

SCK3 , SCK4 
SCS3 ,  
SCS40 to SCS43 

tCSHD-300 
*2 

tCSHD+50 
*2 

ns 

SCS 
deselect time 

tCSDI 

SCS1 to SCS3,  
SCS40 to SCS43,  
SCS50 to SCS53,  
SCS60 to SCS63,  
SCS70 to SCS73,  
SCS8 to SCS11 

tCSDS-50 
*3 

tCSDS+50 
*3 ns 
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When Serial chip select is used , Serial clock output mark level "H", 
Serial chip select Inactive level "L" 

Internal shift clock mode , Example of switching clock by round operation (x,y=0,1,2,3) 

SCSy output  

SCK output  

SCSx output  tSCC 
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External bus I/F (asynchronous mode, read operation, and multiplex mode) Timing 

Valid Address

t1 t2 t3

SYSCLK

ASX

CS0X~CS3X

RDX

D16~D31

CSRD=2

ADCY=1

t4

Read Data

RWT=1

tRHDH
tDSRH

t5

RDCS=1

tMASASH tMASHAH

ACS=0

ASCY=0

tCYC

 
 
 

External bus I/F (asynchronous mode, read operation, and split mode) Timing 
t1 t2 t3

SYSCLK

ASX

CS0X~CS3X

RDX

A00~A21

D16~D31

CSRD=0

t4

Read Data

Valid Address

RWT=1

tRHDHtDSRH

t5

RDCS=1

tASRH tRHAH

ACS=0

ASCY=0

tCYC

 
 

 

CS0X to CS3X 

D16 to D31 

A00 to A21 

CS0X to CS3X 

D16 to D31 
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(3) Notes on Using A/D Converter 

<About the output impedance of the analog input of external circuit> 

When the external impedance is too high, the sampling period for analog voltages may not be sufficient. In this case, it is 
recommended to connect the capacitor (approx. 0.1 μF) to the analog input pin. 

 
 
 Analog input circuit model 

 
                              

 R C  
12bit A/D 1.9kΩ (Max)  8.30pF (Max) (4.5V ≤ AVCC ≤ 5.5V) 
 4.3kΩ (Max)  8.30pF (Max) (3.0V ≤ AVCC ≤ 3.6V) 

Note: Listed values must be considered as reference values. 
 

 

R 

C Analog input 

Comparator 

During sampling: ON 
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D/A converter 
(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 Condition Value Unit Remarks Min Typ Max 

Resolution - - – – – 8 bit  
Differential linearity 
error 

- - – – – ± 3.0 LSB 
 

Conversion time - - 
– 0.47 0.58 0.69 µs CL=20 
– 2.37 2.90 3.43 µs CL=100 

Output impedance Ro 
DA0, 
DA1 

– 3.1 3.8 4.5 kΩ  

Power supply current 
*1 

IA AVCC – – 475 580 µA 
Each 
channel 

IAH AVCC – – – 7.5 µA 

When 
powerdown 
Each 
channel 

 
*1: The power supply current described only current value on D/A converter. 

The total AVcc current value must be calculated the power supply current for D/A converter and A/D converter. 
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Part number Sub clock CSV Initial value LVD Initial value Package*2 
MB91F526JWCPMC Yes ON ON 

LQM・120 pin,  
Plastic 

MB91F526JYCPMC OFF 
MB91F526JJCPMC OFF ON 
MB91F526JLCPMC OFF 
MB91F525JWCPMC ON ON 
MB91F525JYCPMC OFF 
MB91F525JJCPMC OFF ON 
MB91F525JLCPMC OFF 
MB91F524JWCPMC ON ON 
MB91F524JYCPMC OFF 
MB91F524JJCPMC OFF ON 
MB91F524JLCPMC OFF 
MB91F523JWCPMC ON ON 
MB91F523JYCPMC OFF 
MB91F523JJCPMC OFF ON 
MB91F523JLCPMC OFF 
MB91F522JWCPMC ON ON 
MB91F522JYCPMC OFF 
MB91F522JJCPMC OFF ON 
MB91F522JLCPMC OFF 
MB91F526JSCPMC None ON ON 
MB91F526JUCPMC OFF 
MB91F526JHCPMC OFF ON 
MB91F526JKCPMC OFF 
MB91F525JSCPMC ON ON 
MB91F525JUCPMC OFF 
MB91F525JHCPMC OFF ON 
MB91F525JKCPMC OFF 
MB91F524JSCPMC ON ON 
MB91F524JUCPMC OFF 
MB91F524JHCPMC OFF ON 
MB91F524JKCPMC OFF 
MB91F523JSCPMC ON ON 
MB91F523JUCPMC OFF 
MB91F523JHCPMC OFF ON 
MB91F523JKCPMC OFF 
MB91F522JSCPMC ON ON 
MB91F522JUCPMC OFF 
MB91F522JHCPMC OFF ON 
MB91F522JKCPMC OFF 

     
     
     



  
  

  
 

Document Number: 002-04662 Rev. *D  Page 239 of 289 

 
MB91520 Series 

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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20 ■PIN Description 

(Continued) 
(Correct) 

Pin no. Pin 
Name 64 80 100 120 144 176 

- - 4 *1 7 *1 10 12 

P025 
WR1X *4, *5 
SOT4_1 

PPG25_0 
TIN2_0 

- - - - - 13 P172 
PPG38_1 

- 4 *1 5 *1 8 *1 11 14 

P026 
A00 *3, *4, *5 
SCK4_1 

PPG26_0 
TIN3_0 

4 *1 5 *1 6 *1 9 *1 12 15 

P027 
A01 *2, *3, *4, *5 

SCS40_1 
PPG27_0 
TOT0_0 
RTO3_1 

- - - - - 16 P173 
PPG39_1 

- - 7 *1 10 *1 13 17 

P030 
A02 *4, *5 

SCS41_1 
PPG28_0 
TOT1_0 

- 6 *1 8 *1 11 *1 14 18 

P031 
A03 *3, *4, *5 
SCS42_1 
PPG29_0 
TOT2_0 *3 

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

P032 
A04 *2, *3, *4, *5 

SCS43_1 
PPG30_0 
TOT3_0 
RTO2_1 

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

P033 
A05 *2, *3, *4, *5 

PPG31_0 
ICU3_3 
TIN4_0 
RTO1_1 
SCK3_2 
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25 ■PIN Description 

A List of "Pin Description" modified. 
 
(Error) 

Pin no. Pin 
Name 64 80 100 120 144 176 

19   24   29   35   41 51 

P057 
RDY   

SCK10_1 
AN42 

ICU8_0 
TRG0_2 
PPG1_1 
ICU1_1 
TIN6_1 

 
(Correct) 

Pin no. Pin 
Name 64 80 100 120 144 176 

19 *1 24 *1 29 *1 35 *1 41 51 

P057 
RDY *2, *3, *4, *5 

SCK10_1 
AN42 

ICU8_0 
TRG0_2 
PPG1_1 
ICU1_1 
TIN6_1 

  

27 ■PIN Description 

A List of "Pin Description" modified. 
 
(Error) 

Pin no. Pin 
Name 64 80 100 120 144 176 

       

- 35   43   49 57 71 

P073 
SOT4_0/ 

SDA4   
AN33 

ICU3_2 
 
(Correct) 

Pin no. Pin 
Name 64 80 100 120 144 176 

       

- 35 *3 43 *4 49 57 71 

P073 
SOT4_0/ 
SDA4 *3, *4 

AN33 
ICU3_2 

  


