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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"

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
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Quadrature Position/Revolution Counter (QPRC) 

(Max two channels) 
The Quadrature Position/Revolution Counter (QPRC) is used 
to measure the position of the position encoder. Moreover, it is 
possible to use as the up/down counter. 

 The detection edge of the three external event input pins AIN, 
BIN and ZIN is configurable. 

 16-bit position counter 

 16-bit revolution counter 

 Two 16-bit compare registers 

Multi-function Timer 
The Multi-function timer is composed of the following blocks. 

 16-bit free-run timer × 3ch./unit 

 Input capture × 4ch./unit 

 Output compare × 6ch./unit 

 A/D activation compare × 2ch./unit 

 Waveform generator × 3ch./unit 

 16-bit PPG timer × 3ch./unit 

 
The following function can be used to achieve the motor 
control. 

 PWM signal output function 

 DC chopper waveform output function 

 Dead time function 

 Input capture function 

 A/D convertor activate function 

 DTIF (Motor emergency stop) interrupt function 

Real-time clock (RTC) 
The Real-time clock can count 
Year/Month/Day/Hour/Minute/Second/A day of the week from 
01 to 99. 

 The interrupt function with specifying date and time 
(Year/Month/Day/Hour/Minute/Second/A day of the week.) is 
available. This function is also available by specifying only 
Year, Month, Day, Hour or Minute. 

 Timer interrupt function after set time or each set time. 

 Capable of rewriting the time with continuing the time count. 

 Leap year automatic count is available. 

Watch Counter 
The Watch counter is used for wake up from Sleep and Timer 
mode. 

Interval timer: up to 64 s (Max) @ Sub Clock : 32.768 kHz 

External Interrupt Controller Unit 

 Up to 23 external interrupt input pins @ 80 pin Package 

 Include one non-maskable interrupt (NMI) input pin 

Watchdog Timer (Two channels) 
A watchdog timer can generate interrupts or a reset when a 
time-out value is reached. 

This series consists of two different watchdogs, a "Hardware" 
watchdog and a "Software" watchdog. 

The "Hardware" watchdog timer is clocked by the built-in 
Low-speed CR oscillator. Therefore, the "Hardware" watchdog 
is active in any low-power consumption modes except RTC, 
Stop, Deep Standby RTC, Deep Standby Stop modes. 

CRC (Cyclic Redundancy Check) Accelerator 
The CRC accelerator calculates the CRC which has a heavy 
software processing load, and achieves a reduction of the 
integrity check processing load for reception data and storage. 

CCITT CRC16 and IEEE-802.3 CRC32 are supported. 

 CCITT CRC16 Generator Polynomial: 0x1021 

 IEEE-802.3 CRC32 Generator Polynomial: 0x04C11DB7 

Clock and Reset  

[Clocks] 
Selectable from five clock sources (2 external oscillators, 2 
built-in CR oscillators, and Main PLL). 

 Main Clock:     4 MHz to 48 MHz 

 Sub Clock:     32.768 kHz 

 Built-in High-speed CR Clock:  4 MHz 

 Built-in Low-speed CR Clock:  100 kHz 

 Main PLL Clock 

[Resets] 

 Reset requests from INITX pin 

 Power-on reset 

 Software reset 

 Watchdog timers reset 

 Low-voltage detection reset 

 Clock Super Visor reset 

Clock Super Visor (CSV) 
Clocks generated by built-in CR oscillators are used to 
supervise abnormality of the external clocks. 

 If external clock failure (clock stop) is detected, reset is 
asserted. 

 If external frequency anomaly is detected, interrupt or reset is 
asserted. 
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2. Packages 

Product name 
Package 

MB9BF521K 
MB9BF522K 
MB9BF524K 

MB9BF521L 
MB9BF522L 
MB9BF524L 

MB9BF521M 
MB9BF522M 
MB9BF524M 

LQFP: FPT-48P-M49 (0.5 mm pitch)  - - 

QFN: LCC-48P-M73 (0.5 mm pitch)  - - 

LQFP: FPT-64P-M38 (0.5 mm pitch) -  - 

LQFP: FPT-64P-M39 (0.65 mm pitch) -  - 

QFN: LCC-64P-M24 (0.5 mm pitch) -  - 

LQFP: FPT-80P-M37 (0.5 mm pitch) - -  

LQFP: FPT-80P-M40 (0.65 mm pitch) - -  

BGA: BGA-96P-M07 (0.5 mm pitch) - -  

 
: Supported 

 
Note: See “Package Dimensions” for detailed information on each package. 
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BGA-96P-M07 

 

(TOP VIEW) 

 

 
 

 
Note: 

The number after the underscore ("_") in pin names such as XXX_1 and XXX_2 indicates the relocated port number. For these pins, 
there are multiple pins that provide the same function for the same channel. Use the extended port function register (EPFR) to 
select the pin. 
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Pin No 

Pin Name 
I/O circuit  

type 
Pin state 

type LQFP-80 BGA-96 
LQFP-64 
QFN-64 

LQFP-48 
QFN-48 

18 J2 14 10 

P3E 

G L 

RTO04_0 

(PPG04_0) 

TIOA4_1 

INT19_2 

19 J4 15 11 

P3F 

G K 
RTO05_0 

(PPG04_0) 

TIOA5_1 

20 L1 16 12 VSS - 

21 L5 - - 

P44 

G L TIOA4_0 

INT10_0 

22 K5 - - 

P45 

G L TIOA5_0 

INT11_0 

23 L2 17 13 C - 

24 L4 - - VSS - 

25 K1 18 14 VCC - 

26 L3 19 15 
P46 

D F 
X0A 

27 K3 20 16 
P47 

D G 
X1A 

28 K4 21 17 INITX B C 

29 J5 - - 

P48 

E L INT14_1 

SIN3_2 

30 K6 22 

18 

P49 

L L 

TIOB0_0 

INT20_1 

DA0_0 

- 

SOT3_2 

(SDA3_2) 

AIN0_1 

31 J6 23 

19 

P4A 

L L 

TIOB1_0 

INT21_1 

DA1_0 

- 

SCK3_2 

(SCL3_2) 

BIN0_1 
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Pin function Pin name Function description 
Pin No 

LQFP-80 BGA-96 
LQFP-64 
QFN-64 

LQFP-48 
QFN-48 

External 

Interrupt 
INT00_0 

External interrupt request 00 input pin 
2 C1 2 2 

INT00_2 67 C8 54 - 

INT01_0 External interrupt request 01 input pin 3 C2 3 3 

INT02_0 
External interrupt request 02 input pin 

4 B3 4 4 

INT02_1 43 J10 35 26 

INT03_0 

External interrupt request 03 input pin 

73 B5 - - 

INT03_1 46 H9 38 29 

INT03_2 9 E2 5 - 

INT04_0 

External interrupt request 04 input pin 

12 G2 8 - 

INT04_1 49 F10 40 - 

INT04_2 10 E3 6 - 

INT05_0 

External interrupt request 05 input pin 

60 P20 - - 

INT05_1 55 E10 - - 

INT05_2 11 G1 7 - 

INT06_0 

External interrupt request 06 input pin 

13 G3 9 5 

INT06_1 59 C11 48 36 

INT06_2 35 K8 27 - 

INT07_0 
External interrupt request 07 input pin 

14 H1 10 6 

INT07_2 5 D1 - - 

INT08_2 External interrupt request 08 input pin 8 E1 - - 

INT10_0 External interrupt request 10 input pin 21 L5 - - 

INT11_0 External interrupt request 11 input pin 22 K5 - - 

INT12_0 External interrupt request 12 input pin 33 K7 25 - 

INT13_0 External interrupt request 13 input pin 34 J7 26 - 

INT14_0 
External interrupt request 14 input pin 

47 G10 39 30 

INT14_1 29 J5 - - 

INT15_0 
External interrupt request 15 input pin 

48 G9 - - 

INT15_1 76 C4 60 44 

INT16_1 External interrupt request 16 input pin 78 A3 62 46 

INT17_1 External interrupt request 17 input pin 79 A2 63 47 

INT18_0 

External interrupt request 18 input pin 

68 C7 55 - 

INT18_1 6 D2 - - 

INT18_2 16 H3 12 8 

INT19_0 

External interrupt request 19 input pin 

59 C11 56 - 

INT19_1 7 D3 - - 

INT19_2 18 J2 14 10 
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Pin function Pin name Function description 
Pin No 

LQFP-80 BGA-96 
LQFP-64 
QFN-64 

LQFP-48 
QFN-48 

Multi- 

function Serial 

0 

SIN0_0 
Multi-function serial interface ch.0 input pin 

59 C11 48 36 

SIN0_1 46 H9 38 29 

SOT0_0 

(SDA0_0) Multi-function serial interface ch.0 output pin. 

This pin operates as SOT0 when it is used in a 

UART/CSIO/LIN (operation modes 0 to 3) and as 

SDA0 when it is used in an I
2
C (operation mode 4). 

58 D9 47 35 

SOT0_1 

(SDA0_1) 
47 G10 39 30 

SCK0_0 

(SCL0_0) Multi-function serial interface ch.0 clock I/O pin. 

This pin operates as SCK0 when it is used in a 

CSIO (operation mode 2) and as SCL0 when it is 

used in an I
2
C (operation mode 4). 

57 D10 46 34 

SCK0_1 

(SCL0_1) 
48 G9 - - 

Multi- 

function 

Serial 

1 

SIN1_1 Multi-function serial interface ch.1 input pin 43 J10 35 26 

SOT1_1 

(SDA1_1) 

Multi-function serial interface ch.1 output pin. 

This pin operates as SOT1 when it is used in a 

UART/LIN (operation modes 0,1,3) . 

44 J8 36 27 

Multi- 

function Serial 

2 

SIN2_2 Multi-function serial interface ch.2 input pin 49 F10 40 - 

SOT2_2 

(SDA2_2) 

Multi-function serial interface ch.2 output pin. 

This pin operates as SOT2 when it is used in a 

UART/CSIO/LIN (operation modes 0 to 3) and as 

SDA2 when it is used in an I
2
C (operation mode 4). 

53 F9 44 - 

SCK2_2 

(SCL2_2) 

Multi-function serial interface ch.2 clock I/O pin. 

This pin operates as SCK2 when it is used in a 

CSIO (operation mode 2) and as SCL2 when it is 

used in an I
2
C (operation mode 4). 

54 E11 45 - 

Multi- 

function Serial 

3 

SIN3_1 
Multi-function serial interface ch.3 input pin 

2 C1 2 2 

SIN3_2 29 J5 - - 

SOT3_1 

(SDA3_1) Multi-function serial interface ch.3 output pin. 

This pin operates as SOT3 when it is used in a 

UART/CSIO/LIN (operation modes 0 to 3) and as 

SDA3 when it is used in an I
2
C (operation mode 4). 

3 C2 3 3 

SOT3_2 

(SDA3_2) 
30 K6 - - 

SCK3_1 

(SCL3_1) Multi-function serial interface ch.3 clock I/O pin. 

This pin operates as SCK3 when it is used in a 

CSIO (operation mode 2) and as SCL3 when it is 

used in an I
2
C (operation mode 4). 

4 B3 4 4 

SCK3_2 

(SCL3_2) 
31 J6 - - 

  



  
  

  

 

Document Number: 002-05649 Rev.*A                                                                                 Page 31 of 108 
 
 

 
MB9B520M Series 

Pin function Pin name Function description 
Pin No 

LQFP-80 BGA-96 
LQFP-64 
QFN-64 

LQFP-48 
QFN-48 

Quadrature Position/ 

Revolution Counter 0 

AIN0_0 

QPRC ch.0 AIN input pin 

9 E2 5 - 

AIN0_1 30 K6 22 - 

AIN0_2 2 C1 2 2 

BIN0_0 

QPRC ch.0 BIN input pin 

10 E3 6 - 

BIN0_1 31 J6 23 - 

BIN0_2 3 C2 3 3 

ZIN0_0 

QPRC ch.0 ZIN input pin 

11 G1 7 - 

ZIN0_1 32 L7 24 - 

ZIN0_2 4 B3 4 4 

Quadrature Position/ 

Revolution Counter 1 

AIN1_1 
QPRC ch.1 AIN input pin 

60 C10 - - 

AIN1_2 33 K7 25 - 

BIN1_1 
QPRC ch.1 BIN input pin 

59 C11 - - 

BIN1_2 34 J7 26 - 

ZIN1_1 
QPRC ch.1 ZIN input pin 

58 D9 - - 

ZIN1_2 35 K8 27 - 

USB UDM0 USB function/host D – pin 78 A3 62 46 

UDP0 USB function/host D + pin 79 A2 63 47 

UHCONX USB external pull-up control pin 75 B4 59 43 

CAN TX1_2 CAN interface TX output pin 44 J8 36 27 

RX1_2 CAN interface RX input pin 43 J10 35 26 

Real-time clock RTCCO_0 0.5 seconds pulse output pin of Real-time 

clock 

72 A6 57 42 

RTCCO_2 14 H1 10 6 

SUBOUT_0 
Sub clock output pin 

72 A6 57 42 

SUBOUT_2 14 H1 10 6 

Low-Power 

Consumption  

Mode 

WKUP0 Deep standby mode return signal input pin 0 72 A6 57 42 

WKUP1 Deep standby mode return signal input pin 1 43 J10 35 26 

WKUP2 Deep standby mode return signal input pin 2 59 C11 48 36 

WKUP3 Deep standby mode return signal input pin 3 76 C4 60 44 

DAC DA0 D/A converter ch.0 analog output pin 30 K6 22 18 

DA1 D/A converter ch.1 analog output pin 31 J6 23 19 

RESET 
INITX 

External Reset Input pin. 

A reset is valid when INITX="L". 
28 K4 21 17 
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6. Handling Precautions 

Any semiconductor devices have inherently a certain rate of failure. The possibility of failure is greatly affected by the conditions in 
which they are used (circuit conditions, environmental conditions, etc.). This page describes precautions that must be observed to 
minimize the chance of failure and to obtain higher reliability from your Cypress semiconductor devices. 

6.1 Precautions for Product Design 
This section describes precautions when designing electronic equipment using semiconductor devices. 

Absolute Maximum Ratings 
Semiconductor devices can be permanently damaged by application of stress (voltage, current, temperature, etc.) in excess of 
certain established limits, called absolute maximum ratings. Do not exceed these ratings. 

Recommended Operating Conditions 
Recommended operating conditions are normal operating ranges for the semiconductor device. All the device's electrical 
characteristics are warranted when operated within these ranges. 

Always use semiconductor devices within the recommended operating conditions. Operation outside these ranges may adversely 
affect reliability and could result in device failure. 

No warranty is made with respect to uses, operating conditions, or combinations not represented on the data sheet. Users 
considering application outside the listed conditions are advised to contact their sales representative beforehand. 

Processing and Protection of Pins 
These precautions must be followed when handling the pins which connect semiconductor devices to power supply and input/output 
functions. 

1. Preventing Over-Voltage and Over-Current Conditions 

Exposure to voltage or current levels in excess of maximum ratings at any pin is likely to cause deterioration within the device, 
and in extreme cases leads to permanent damage of the device. Try to prevent such overvoltage or over-current conditions at 
the design stage. 

2. Protection of Output Pins 

Shorting of output pins to supply pins or other output pins, or connection to large capacitance can cause large current flows. 
Such conditions if present for extended periods of time can damage the device. 
Therefore, avoid this type of connection. 

3. Handling of Unused Input Pins 

Unconnected input pins with very high impedance levels can adversely affect stability of operation. Such pins should be 
connected through an appropriate resistance to a power supply pin or ground pin. 

Latch-up 
Semiconductor devices are constructed by the formation of P-type and N-type areas on a substrate. When subjected to abnormally 
high voltages, internal parasitic PNPN junctions (called thyristor structures) may be formed, causing large current levels in excess of 
several hundred mA to flow continuously at the power supply pin. This condition is called latch-up. 

CAUTION: The occurrence of latch-up not only causes loss of reliability in the semiconductor device, but can cause injury or 
damage from high heat, smoke or flame. To prevent this from happening, do the following: 

1. Be sure that voltages applied to pins do not exceed the absolute maximum ratings. This should include attention to abnormal 
noise, surge levels, etc. 

2. Be sure that abnormal current flows do not occur during the power-on sequence. 

Observance of Safety Regulations and Standards 
Most countries in the world have established standards and regulations regarding safety, protection from electromagnetic 
interference, etc. Customers are requested to observe applicable regulations and standards in the design of products. 

Fail-Safe Design 
Any semiconductor devices have inherently a certain rate of failure. You must protect against injury, damage or loss from such 
failures by incorporating safety design measures into your facility and equipment such as redundancy, fire protection, and 
prevention of over-current levels and other abnormal operating conditions. 
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Handling when using Multi-function serial pin as I
2
C pin 

If it is using the multi-function serial pin as I
2
C pins, P-ch transistor of digital output is always disabled. However, I

2
C pins need to 

keep the electrical characteristic like other pins and not to connect to the external I
2
C bus system with power OFF. 

C Pin 
This series contains the regulator. Be sure to connect a smoothing capacitor (CS) for the regulator between the C pin and the GND 
pin. Please use a ceramic capacitor or a capacitor of equivalent frequency characteristics as a smoothing capacitor.  
However, some laminated ceramic capacitors have the characteristics of capacitance variation due to thermal fluctuation (F 
characteristics and Y5V characteristics). Please select the capacitor that meets the specifications in the operating conditions to use 
by evaluating the temperature characteristics of a capacitor. 
A smoothing capacitor of about 4.7μF would be recommended for this series. 

 

Mode pins (MD0) 
Connect the MD pin (MD0) directly to VCC or VSS pins. Design the printed circuit board such that the pull-up/down resistance stays 
low, as well as the distance between the mode pins and VCC pins or VSS pins is as short as possible and the connection 
impedance is low, when the pins are pulled-up/down such as for switching the pin level and rewriting the Flash memory data. It is 
because of preventing the device erroneously switching to test mode due to noise. 

Notes on power-on 
Turn power on/off in the following order or at the same time.  
If not using the A/D converter and D/A converter, connect AVCC = VCC and AVSS = VSS. 

Turning on : VCC → USBVCC 

VCC → AVCC → AVRH 

Turning off : USBVCC → VCC 

AVRH → AVCC → VCC 

Serial Communication 
There is a possibility to receive wrong data due to the noise or other causes on the serial communication. 
Therefore, design a printed circuit board so as to avoid noise. 
Consider the case of receiving wrong data due to noise, perform error detection such as by applying a checksum of data at the end. 
If an error is detected, retransmit the data. 

Differences in features among the products with different memory sizes and between Flash memory 

products and MASK products 
The electric characteristics including power consumption, ESD, latch-up, noise characteristics, and oscillation characteristics among 
the products with different memory sizes and between Flash memory products and MASK products are different because chip 
layout and memory structures are different. 

If you are switching to use a different product of the same series, please make sure to evaluate the electric characteristics. 

Pull-Up function of 5 V tolerant I/O 
Please do not input the signal more than VCC voltage at the time of Pull-Up function use of 5 V tolerant I/O. 

Device 

C 

VSS 

CS 

GND 
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Peripheral Address Map 

Start address End address Bus Peripherals 

0x4000_0000 0x4000_0FFF 
AHB 

Flash Memory I/F register 

0x4000_1000 0x4000_FFFF Reserved 

0x4001_0000 0x4001_0FFF 

APB0 

Clock/Reset Control 

0x4001_1000 0x4001_1FFF Hardware Watchdog timer 

0x4001_2000 0x4001_2FFF Software Watchdog timer 

0x4001_3000 0x4001_4FFF Reserved 

0x4001_5000 0x4001_5FFF Dual-Timer 

0x4001_6000 0x4001_FFFF Reserved 

0x4002_0000 0x4002_0FFF 

APB1 

Multi-function timer unit0 

0x4002_1000 0x4002_3FFF Reserved 

0x4002_4000 0x4002_4FFF PPG 

0x4002_5000 0x4002_5FFF Base Timer 

0x4002_6000 0x4002_6FFF Quadrature Position/Revolution Counter (QPRC) 

0x4002_7000 0x4002_7FFF A/D Converter 

0x4002_8000 0x4002_8FFF D/A Converter 

0x4002_9000 0x4002_DFFF Reserved 

0x4002_E000 0x4002_EFFF Built-in CR trimming 

0x4002_F000 0x4002_FFFF Reserved 

0x4003_0000 0x4003_0FFF 

APB2 

External Interrupt 

0x4003_1000 0x4003_1FFF Interrupt Source Check Resister 

0x4003_2000 0x4003_2FFF Reserved 

0x4003_3000 0x4003_3FFF GPIO 

0x4003_4000 0x4003_4FFF Reserved 

0x4003_5000 0x4003_57FF Low-Voltage Detector 

0x4003_5800 0x4003_5FFF Deep standby mode Controller 

0x4003_6000 0x4003_6FFF USB clock generator 

0x4003_7000 0x4003_7FFF CAN prescaler 

0x4003_8000 0x4003_8FFF Multi-function serial Interface 

0x4003_9000 0x4003_9FFF CRC 

0x4003_A000 0x4003_AFFF Watch Counter 

0x4003_B000 0x4003_BFFF Real-time clock 

0x4003_C000 0x4003_FFFF Reserved 

0x4004_0000 0x4004_FFFF 

AHB 

USB ch.0 

0x4005_0000 0x4005_FFFF Reserved 

0x4006_0000 0x4006_0FFF DMAC register 

0x4006_1000 0x4006_2FFF Reserved 

0x4006_3000 0x4006_3FFF CAN ch.1 

0x4006_4000 0x41FF_FFFF Reserved 
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P
in

 s
ta

tu
s

 t
y

p
e

 

Function 
group 

Power-on 
reset or 

low-voltage 
detection 

state 

INITX  
input 
state 

Device 
internal 

reset 
state 

Run 
mode or 
SLEEP 
mode 
state 

Timer mode,  
RTC mode, or  

STOP mode state 

Deep standby  
RTC mode or Deep 

standby STOP mode 
state 

Return 
from 
Deep 

standby 
mode 
state 

Power 
supply 

unstable 

Power supply 
stable 

Power 
supply 
stable 

Power supply stable Power supply stable 
Power 
supply 
stable 

- INITX = 0 
INITX = 

1 
INITX = 1 INITX = 1 INITX = 1 INITX = 1 

- - - - SPL = 0 SPL = 1 SPL = 0 SPL = 1 - 

H 

External interrupt 

enabled selected 

Setting 

disabled 

Setting 

disabled 

Setting 

disabled 

Maintain 

previous 

state 

Maintain 

previous 

state 

Maintain 

previous 

state 

GPIO 

selected 

Internal 

input 

fixed at 

"0" 

Hi-Z / 

Internal 

input 

fixed at 

"0" 

GPIO 

selected 

GPIO 

selected 
Hi-Z 

Hi-Z / 

Input 

enabled 

Hi-Z / 

Input 

enabled 

Hi-Z / 

Internal 

input 

fixed at 

"0" 

USB I/O pin 
Setting 

disabled 

Setting 

disabled 

Setting 

disabled 

Hi-Z at 

trans- 

mission/ 

Input 

enabled/ 

Internal 

input 

fixed at 

"0" at 

reception 

Hi-Z at 

trans- 

mission/ 

Input 

enabled/ 

Internal 

input 

fixed at 

"0" at 

reception 

Hi-Z / 

Input 

enabled 

Hi-Z / 

Input 

enabled 

Hi-Z / 

Input 

enabled 

I 

Analog input 

selected 
Hi-Z 

Hi-Z / 

Internal 

input 

fixed at 

"0" / 

Analog 

input 

enabled 

Hi-Z / 

Internal 

input 

fixed at 

"0" / 

Analog 

input 

enabled 

Hi-Z / 

Internal 

input 

fixed at 

"0" / 

Analog 

input 

enabled 

Hi-Z / 

Internal 

input 

fixed at 

"0" / 

Analog 

input 

enabled 

Hi-Z / 

Internal 

input 

fixed at 

"0" / 

Analog 

input 

enabled 

Hi-Z / 

Internal 

input 

fixed at 

"0" / 

Analog 

input 

disabled 

Hi-Z / 

Internal 

input 

fixed at 

"0" / 

Analog 

input 

disabled 

Hi-Z / 

Internal 

input fixed 

at "0" / 

Analog  

input 

disabled 

NMIX selected 
Setting 

disabled 

Setting 

disabled 

Setting 

disabled 

Maintain 

previous 

state 

Maintain 

previous 

state 

Maintain 

previous 

state 

WKUP 

input 

enabled 

Hi-Z / 

WKUP 

input 

enabled 

GPIO 

selected Resource other 

than above 

selected 
Hi-Z 

Hi-Z / 

Input 

enabled 

Hi-Z / 

Input 

enabled 

Hi-Z / 

Internal 

input 

fixed at 

"0" 

GPIO 

selected 

Maintain 

previous 

state 

J 

JTAG 

selected 
Hi-Z 

Pull-up / 

Input 

enabled 

Pull-up / 

Input 

enabled 

Maintain 

previous 

state 

Maintain 

previous 

state 

Maintain 

previous 

state 

Maintain 

previous 

state 

Maintain 

previous 

state 

Maintain 

previous 

state 

GPIO 

selected 

Setting 

disabled 

Setting 

disabled 

Setting 

disabled 

Hi-Z / 

Internal 

input 

fixed at 

"0" 

GPIO 

selected 

Internal 

input 

fixed at 

"0" 

Hi-Z / 

Internal 

input 

fixed at 

"0" 

GPIO 

selected 
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P
in

 s
ta

tu
s

 t
y

p
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Function 
group 

Power-on 
reset or 

low-voltage 
detection 

state 

INITX  
input 
state 

Device 
internal 

reset 
state 

Run 
mode or 
SLEEP 
mode 
state 

Timer mode,  
RTC mode, or  

STOP mode state 

Deep standby  
RTC mode or Deep 

standby STOP mode 
state 

Return 
from 
Deep 

standby 
mode 
state 

Power 
supply 

unstable 

Power supply 
stable 

Power 
supply 
stable 

Power supply stable Power supply stable 
Power 
supply 
stable 

- INITX = 0 
INITX = 

1 
INITX = 1 INITX = 1 INITX = 1 INITX = 1 

- - - - SPL = 0 SPL = 1 SPL = 0 SPL = 1 - 

N 

Analog input 

selected 
Hi-Z 

Hi-Z / 

Internal 

input 

fixed at 

"0" / 

Analog 

input 

enabled 

Hi-Z / 

Internal 

input 

fixed at 

"0" / 

Analog 

input 

enabled 

Hi-Z / 

Internal 

input 

fixed at 

"0" / 

Analog 

input 

enabled 

Hi-Z / 

Internal 

input 

fixed at 

"0" / 

Analog 

input 

enabled 

Hi-Z / 

Internal 

input 

fixed at 

"0" / 

Analog 

input 

enabled 

Hi-Z / 

Internal 

input 

fixed at 

"0" / 

Analog 

input 

enabled 

Hi-Z / 

Internal 

input 

fixed at 

"0" / 

Analog 

input 

enabled 

Hi-Z / 

Internal 

input fixed 

at "0" / 

Analog  

input 

enabled 

External interrupt 

enabled selected 

Setting 

disabled 

Setting 

disabled 

Setting 

disabled 

Maintain 

previous 

state 

Maintain 

previous 

state 

Maintain 

previous 

state GPIO 

selected 

Internal 

input 

fixed at 

"0" 

Hi-Z / 

Internal 

input 

fixed at 

"0" 

GPIO 

selected 

Resource other 

than above 

selected 

Hi-Z / 

Internal 

input 

fixed at 

"0" 

GPIO 

selected 

*1: Oscillation is stopped at Sub Timer mode, Low-speed CR Timer mode, RTC mode, Stop mode, Deep Standby RTC mode, and  
   Deep Standby Stop mode. 

*2: Oscillation is stopped at Stop mode and Deep Standby Stop mode. 

*3: Maintain previous state at Timer mode. GPIO selected Internal input fixed at "0" at RTC mode, Stop mode. 

*4: Maintain previous state at Timer mode. Hi-Z/Internal input fixed at "0" at RTC mode, Stop mode. 
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12.4.6 Reset Input Characteristics 
(VCC = 2.7V to 5.5V, VSS = 0V, TA = - 40°C to + 105°C) 

Parameter Symbol Pin name Conditions 
Value 

Unit Remarks 
Min Max 

Reset input time tINITX INITX - 500 - ns  

 

12.4.7 Power-on Reset Timing 
(VCC = 2.7V to 5.5V, VSS = 0V, TA = - 40°C to + 105°C) 

Parameter Symbol 
Pin 

name 

Value 
Unit Remarks 

Min Max 

Power supply rising time tVCCR 

VCC- 

0 - ms  

Power supply shut down time tOFF 1 - ms  

Time until releasing 

Power-on reset 
tPRT 1.34 18.6 ms  

 

0.2V

VDH_minimum

VCC_minimum

tPRT

Internal reset

VCC

CPU Operation start

Reset active Release

tVCCR

0.2V 0.2V

tOFF

 

Glossary 

• VCC_minimum : Minimum VCC of recommended operating conditions 

• VDH_minimum : Minimum detection voltage (when SVHR=00000) of Low-Voltage detection reset 
 See "12.8. Low-Voltage Detection Characteristics" 

Main clock (CLKMO) K 

divider 

PLL input 

clock 

USB PLL 

M 

divider 

USB 

clock 

N 

divider 

USB PLL connection 

PLL macro 

oscillation clock 
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12.9 Flash Memory Write/Erase Characteristics 

12.9.1 Write / Erase time 

 (VCC = 2.7V to 5.5V, TA = - 40°C to + 105°C) 

Parameter 
Value 

Unit Remarks 
Typ Max 

Sector erase time 

Large Sector 1.1 2.7 

s Includes write time prior to internal erase 

Small Sector 0.3 0.9 

Half word (16-bit) 

write time 
16 310 μs Not including system-level overhead time 

Chip erase time 6.8 18 s Includes write time prior to internal erase 

*: The typical value is immediately after shipment, the maximam value is guarantee value under 10,000 cycle of erase/write. 

 

12.9.2 Write cycles and data hold time  

Erase/write cycles (cycle) Data hold time (year) Remarks 

1,000 20*  

10,000 10*  

*: At average + 85°C 
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Operation example of return from low power consumption mode (by internal resource reset*) 

 

Internal 

resource

reset

tRCNT

Internal reset

CPU

Operation
Start

Reset active Release

 
 

*: Internal resource reset is not included in return factor by the kind of Low-Power consumption mode. 

 

Notes:  

• The return factor is different in each Low-Power consumption modes. 

See “Chapter 6: Low Power Consumption Mode” and “Operations of Standby Modes” in FM3 Family Peripheral Manual. 

• When interrupt recoveries, the operation mode that CPU recoveries depends on the state before the Low-Power consumption 
mode transition. See “Chapter 6: Low Power Consumption Mode” in “FM3 Family Peripheral Manual”. 

• The time during the power-on reset/low-voltage detection reset is excluded. See “12.4.7. Power-on Reset Timing in 12.4. AC 
Characteristics in 12.Electrical Characteristics” for the detail on the time during the power-on reset/low -voltage detection 
reset. 

• When in recovery from reset, CPU changes to the high-speed CR run mode. When using the main clock or the PLL clock, it is 
necessary to add the main clock oscillation stabilization wait time or the Main PLL clock stabilization wait time. 

• The internal resource reset means the watchdog reset and the CSV reset. 
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14. Package Dimensions 

 
  

80-pin plastic LQFP Lead pitch 0.50 mm

Package width ×

package length
12.00 mm × 12.00 mm

Lead shape Gullwing

Lead bend

direction
Normal bend

Sealing method Plastic mold

Mounting height 1.70 mm MAX

Weight 0.47 g

80-pin plastic LQFP

(FPT-80P-M37)

(FPT-80P-M37)

2009-2010  FUJITSU  SEMICONDUCTOR  LIMITED  F80037S-c-1-2

1 20

40

21

60 41

80

61

INDEX

*12.00± 0.10(.472 ± .004)SQ

14.00± 0.20(.551 ± .008)SQ

0.50(.020) 0.22± 0.05

(.009± .002)
M0.08(.003)

0.145± 0.055
(.006± .002)

0.08(.003)

"A"

(Stand off)

Details of "A" part

(.004± .002)
0.10± 0.05

(.024± .006)
0.60± 0.15

(.020± .008)

0.25(.010)

0.50± 0.20

(Mounting height)
.059–.004

+.008

–0.10
+0.20

1.50

0~8°

C

Dimensions in mm (inches).
Note: The values in parentheses are reference values.

Note 1) * : These dimensions do not include resin protrusion.

Note 2) Pins width and pins thickness include plating thickness.

Note 3) Pins width do not include tie bar cutting remainder.
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64-pin plastic LQFP Lead pitch 0.65 mm

Package width ×

package length
12.00 mm × 12.00 mm

Lead shape Gullwing

Sealing method Plastic mold

Mounting height 1.70 mm MAX

Weight 0.47 g

64-pin plastic LQFP

(FPT-64P-M39)

(FPT-64P-M39)

"A"

0.10(.004)

0.145±0.055
(.006±.002)

0.13(.005) M
0.32±0.050.65(.026)

14.00±0.20(.551±.008)SQ

12.00±0.10(.472±.004)SQ

INDEX

49

64

3348

17

32

161

2010-2011  FUJITSU  SEMICONDUCTOR  LIMITED  HMbF64-39Sc-2-2

Details of "A" part

0.10±0.10

0.60±0.15

(.024±.006)

0.25(.010)BSC

C

.059–.004
+.008

–0.10
+0.20

1.50

0~8˚

0.50±0.20

Dimensions in mm (inches).
Note: The values in parentheses are referencevalues.

Note 1) Pins width and pins thickness include plating thickness.

(.013±.002)

(.020±.008)

(.004±.004)
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48-pin plastic LQFP Lead pitch 0.50 mm

Package width ×

package length
7.00 mm × 7.00 mm

Lead shape Gullwing

Lead bend

direction
Normal bend

Sealing method Plastic mold

Mounting height 1.70 mm MAX

Weight 0.17 g

48-pin plastic LQFP

(FPT-48P-M49)

(FPT-48P-M49)

C 2010  FUJITSU SEMICONDUCTOR LIMITED  HMbF48-49Sc-1-2

24

13

36 25

48

37

INDEX

*7.00± 0.10(.276 ± .004)SQ

9.00± 0.20(.354 ± .008)SQ

0.145± 0.055
(.006± .002)

0.08(.003)

"A"
0°~8°

.059–.004
+.008

–0.10
+0.20

1.50

0.60± 0.15
(.024± .006)

0.10± 0.10
(.004± .004)
(Stand off)

0.25(.010)

Details of "A" part

1 12

0.08(.003) M

(.008± .002)

0.22± 0.050.50(.020)

(Mounting height)

Dimensions in mm (inches).
Note: The values in parentheses are reference values.

Note 1) *  : These dimensions do not include resin protrusion.

Note 2) Pins width and pins thickness include plating thickness.

Note 3) Pins width do not include tie bar cutting remainder.
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