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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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MB9A130LB Series 

3. Pin Assignment 

FPT-48P-M49 

 

(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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VCC 1 36 P21 / SIN0_0 / INT06_1 / WKUP2

P50 / SIN3_1 / INT00_0 2 35 P22 / SOT0_0 / TIOB7_1

P51 / SOT3_1 / INT01_0 3 34 P23 / SCK0_0 / TIOA7_1

P52 / SCK3_1 / INT02_0 4 33 AVSS

P39 / DTTI0X_0 / ADTG_2 5 32 AVRH

P3A / TIOA0_1 / RTO00_0 / RTCCO_2 / SUBOUT_2 6 31 AVCC

P3B / TIOA1_1 / RTO01_0 7 30 P15 / AN05 / IC03_2

P3C / TIOA2_1 / RTO02_0 8 29 P14 / AN04 / INT03_1 / IC02_2

P3D / TIOA3_1 / RTO03_0 9 28 P13 / AN03 / SCK1_1 / IC01_2 / RTCCO_1 / SUBOUT_1

P3E / TIOA4_1 / RTO04_0 10 27 P12 / AN02 / SOT1_1 / IC00_2

P3F / TIOA5_1 / RTO05_0 11 26 P11 / AN01 / SIN1_1 / INT02_1 / FRCK0_2 / IC02_0 / WKUP1

VSS 12 25 P10 / AN00
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Pin No 
Pin name 

I/O circuit 
type 

Pin state 
type LQFP-64 

QFN-64 
LQFP-48 
QFN-48 

25 - 

P4C 

E H 
TIOB3_0 

SCK7_1 

(SCL7_1) 

26 - 

P4D 

E H 
TIOB4_0 

SOT7_1 

(SDA7_1) 

27 - 

P4E 

E F 
TIOB5_0 

INT06_2 

SIN7_1 

28 20 
PE0 

C P 
MD1 

29 21 MD0 H D 

30 22 
PE2 

A A 
X0 

31 23 
PE3 

A B 
X1 

32 24 VSS - 

33 - VCC - 

34 25 
P10 

F J 
AN00 

35 26 

P11 

F L 

AN01 

SIN1_1 

INT02_1 

FRCK0_2 

IC02_0 

WKUP1 

36 27 

P12 

F J 

AN02 

SOT1_1 

(SDA1_1) 

IC00_2 

37 28 

P13 

F J 

AN03 

SCK1_1 

(SCL1_1) 

IC01_2 

RTCCO_1 

SUBOUT_1 
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MB9A130LB Series 

Pin 
function 

Pin name Function description 

Pin No 
LQFP-64 
QFN-64 

LQFP-48 
QFN-48 

GPIO P30 

General-purpose I/O port 3 

5 - 

P31 6 - 

P32 7 - 

P33 8 - 

P39 9 5 

P3A 10 6 

P3B 11 7 

P3C 12 8 

P3D 13 9 

P3E 14 10 

P3F 15 11 

P46 

General-purpose I/O port 4 

19 15 

P47 20 16 

P49 22 18 

P4A 23 19 

P4B 24 - 

P4C 25 - 

P4D 26 - 

P4E 27 - 

P50 

General-purpose I/O port 5 

2 2 

P51 3 3 

P52 4 4 

P60 

General-purpose I/O port 6 

60 44 

P61 59 43 

P62 58 - 

P80 

General-purpose I/O port 8 

61 45 

P81 62 46 

P82 63 47 

PE0 

General-purpose I/O port E 

28 20 

PE2 30 22 

PE3 31 23 
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7. Handling Devices 

Power supply pins 
In products with multiple VCC and VSS pins, respective pins at the same potential are interconnected within the device in order to 
prevent malfunctions such as latch-up. However, all of these pins should be connected externally to the power supply or ground 
lines in order to reduce electromagnetic emission levels, to prevent abnormal operation of strobe signals caused by the rise in the 
ground level, and to conform to the total output current rating. 

Moreover, connect the current supply source with each Power supply pins and GND pins of this device at low impedance. It is also 
advisable that a ceramic capacitor of approximately 0.1 µF be connected as a bypass capacitor between each Power supply pins 
and GND pins, between AVCC pin and AVSS pin near this device. 

Stabilizing power supply voltage 
A malfunction may occur when the power supply voltage fluctuates rapidly even though the fluctuation is within the recommended 
operating conditions of the VCC power supply voltage. As a rule, with voltage stabilization, suppress the voltage fluctuation so that 
the fluctuation in VCC ripple (peak-to-peak value) at the commercial frequency (50 Hz/60 Hz) does not exceed 10% of the VCC 
value in the recommended operating conditions, and the transient fluctuation rate does not exceed 0.1 V/μs when there is a 
momentary fluctuation on switching the power supply. 

Crystal oscillator circuit 
Noise near the X0/X1 and X0A/X1A pins may cause the device to malfunction. Design the printed circuit board so that X0/X1, 
X0A/X1A pins, the crystal oscillator, and the bypass capacitor to ground are located as close to the device as possible. 

It is strongly recommended that the PC board artwork be designed such that the X0/X1 and X0A/X1A pins are surrounded by 
ground plane as this is expected to produce stable operation. 

Evaluate oscillation of your using crystal oscillator by your mount board. 

Using an external clock 
To use the external clock, set general-purpose I/O ports to input the clock to X0/PE2 and X0A/P46 pins. 

 

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 disable. However, I

2
C pins need to 

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

 Example of Using an External Clock 
Device 

X0/PE2 (X0A/P46) 

X1/PE3 (X1A/P47) Can be used as 

general-purpose 

I/O ports. 

Set as 

general-purpose 

I/O ports. 
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11. Pin Status in Each CPU State 

The terms used for pin status have the following meanings. 

 INITX = 0 

This is the period when the INITX pin is the L level. 

 INITX = 1 

This is the period when the INITX pin is the H level. 

 SPL = 0 

This is the status that standby pin level setting bit (SPL) in standby mode control register (STB_CTL) is set to 0. 

 SPL = 1 

This is the status that standby pin level setting bit (SPL) in standby mode control register (STB_CTL) is set to 1. 

 Input enabled 

Indicates that the input function can be used. 

 Internal input fixed at 0 

This is the status that the input function cannot be used. Internal input is fixed at L. 

 Hi-Z 

Indicates that the pin drive transistor is disabled and the pin is put in the Hi-Z state. 

 Setting disabled 

Indicates that the setting is disabled. 

 Maintain previous state 

Maintains the state that was immediately prior to entering the current mode. 
If a built-in peripheral function is operating, the output follows the peripheral function. 
If the pin is being used as a port, that output is maintained. 

 Analog input is enabled 

Indicates that the analog input is enabled. 

 Trace output 

Indicates that the trace function can be used. 

 GPIO selected 

In Deep Standby mode, pins switch to the general-purpose I/O port. 
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P
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ta

tu
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e
 

Function 
group 

Power-o
n 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 - 

L 

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 

WKUP 
enabled 

Setting 
disabled 

Setting 
disabled 

Setting 
disabled 

Maintain 
previous 
state 

Maintain 
previous 
state 

 Hi-Z / 
Internal 
input fixed 
at 0 

WKUP 
input 
enabled 

 Hi-Z / 
WKUP 
input 
enabled 

GPIO 
selected 

External 
interrupt 
enabled 
selected 

Maintain 
previous 
state 

GPIO 
selected  Hi-Z / 

Internal 
input fixed 
at 0 

Resource 
other than 
above 
selected 

 Hi-Z / 
Internal 
input fixed 
at 0 GPIO 

selected 

Maintain 
previous 
state 

Maintain 
previous 
state 

M 

Sub 
crystal 
oscillator 
input pin 

Input 
enabled 

Input 
enabled 

Input 
enabled 

Input 
enabled 

Input 
enabled 

Input 
enabled 

Input 
enabled 

Input 
enabled 

Input 
enabled 

External 
sub clock 
input 
selected 

Setting 
disabled 

Setting 
disabled 

Setting 
disabled 

Maintain 
previous 
state 

Maintain 
previous 
state / 
When 
oscillation 
stop*

2
, 

output 
maintain 
previous 
state / 
Internal 
input fixed 
at 0 

Hi-Z / 
Input 
enabled / 

When 
oscillation 
stop*

2
, 

Hi-Z / 
Internal 
input fixed 
at 0 

Maintain 
previous 
state / 
When 
oscillation 
stop*

2
, 

output 
maintain 
previous 
state / 
Internal 
input fixed 
at 0 

Hi-Z / 
Input 
enabled / 

When 
oscillation 
stop*

2
, 

Hi-Z / 
Internal 
input fixed 
at 0 

Maintain 
previous 
state / 
When 
Return 
from 
Deep 
Stand-by 
STOP 
mode, 
GPIO 
selected 

GPIO 
selected 

Setting 
disabled 

Setting 
disabled 

Setting 
disabled 

Maintain 
previous 
state 

Output 
maintain 
previous 
state / 
Internal 
input fixed 
at 0 

Hi-Z / 
Internal 
input fixed 
at 0 

Output 
maintain 
previous 
state / 
Internal 
input fixed 
at 0 

Hi-Z / 
Internal 
input fixed 
at 0 

Maintain 
previous 
state 
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12. Electrical Characteristics 
 

12.1 Absolute Maximum Ratings 

 

Parameter Symbol 
Rating 

Unit Remarks 
Min Max 

Power supply voltage*
1,

*
2
 VCC VSS - 0.5 VSS + 6.5 V  

Analog power supply voltage*
1,
*

3
 AVCC VSS - 0.5 VSS + 6.5 V  

Analog reference voltage*
1,

*
3
 AVRH VSS - 0.5 VSS + 6.5 V  

Input voltage*
1
 VI 

VSS - 0.5 
VCC + 0.5 

(≤ 6.5 V) 
V  

VSS - 0.5 VSS + 6.5 V 5V tolerant 

Analog pin input voltage*
1
 VIA VSS - 0.5 

AVCC + 0.5 

(≤ 6.5 V) 
V  

Output voltage*
1
 VO VSS - 0.5 

VCC + 0.5 

(≤ 6.5 V) 
V  

L level maximum output current*
4
 IOL - 10 mA  

L level average output current*
5
 IOLAV - 4 mA  

L level total maximum output current ∑IOL - 60 mA  

L level total average output current*
6
 ∑IOLAV - 30 mA  

H level maximum output current*
4
 IOH - -10 mA  

H level average output current*
5
 IOHAV - - 4 mA  

H level total maximum output current ∑IOH - -60 mA  

H level total average output current*
6
 ∑IOHAV - -30 mA  

Power consumption PD - 400 mW  

Storage temperature TSTG - 55 + 150 °C  

 

*1: These parameters are based on the condition that VSS = AVSS = 0.0 V. 

*2: VCC must not drop below VSS - 0.5 V. 

*3: Be careful not to exceed VCC + 0.5 V, for example, when the power is turned on. 

*4: The maximum output current is defined as the value of the peak current flowing through any one of the corresponding pins. 

*5: The average output current is defined as the average current value flowing through any one of the corresponding pins for a 
   100 ms period. 

*6: The total average output current is defined as the average current value flowing through all of corresponding pins for a 100 ms. 

 
WARNING 

Semiconductor devices can be permanently damaged by application of stress (voltage, current, temperature, etc.) in excess of 
absolute maximum ratings. Do not exceed these ratings. 
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12.4 AC Characteristics 

12.4.1 Main Clock Input Characteristics 
(VCC = 1.8V to 5.5V, VSS = 0V, TA = - 40°C to + 85°C) 

Parameter Symbol 
Pin 

name 
Conditions 

Value 
Unit Remarks 

Min Max 

Input frequency fCH 

X0, 

X1 

VCC ≥ 2.0 V 4 20 MHz When crystal oscillator is 
connected VCC < 2.0 V 4 4 MHz 

VCC ≥ 4.5 V 4 20 MHz When using external 

clock VCC < 4.5 V 4 16 MHz 

Input clock cycle tCYLH 
VCC ≥ 4.5 V 50 250 ns When using external 

clock VCC < 4.5 V 62.5 250 ns 

Input clock pulse 
width 

- 
PWH/tCYLH, 

PWL/tCYLH 
45 55 % 

When using external 

clock 

Input clock rise 
time and fall time 

tCF, 

tCR 
- - 5 ns 

When using external 

clock 

Internal operating 

clock*
1
 

frequency 

fCM - - - 20 MHz Master clock 

fCC - - - 20 MHz Base clock (HCLK/FCLK) 

fCP0 - - - 20 MHz APB0 bus clock*
2
 

fCP1 - - - 20 MHz APB1 bus clock*
2
 

fCP2 - - - 20 MHz APB2 bus clock*
2
 

Internal operating 

clock*
1
 

cycle time 

tCYCC - - 50 - ns Base clock (HCLK/FCLK) 

tCYCP0 - - 50 - ns APB0 bus clock*
2
 

tCYCP1 - - 50 - ns APB1 bus clock*
2
 

tCYCP2 - - 50 - ns APB2 bus clock*
2
 

 

*1: For more information about each internal operating clock, see Chapter 2-1: Clock in FM3 Family Peripheral Manual. 

*2: For about each APB bus which each peripheral is connected to, see Block Diagram in this data sheet. 

 

 
 

  

X0 
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12.4.2 Sub Clock Input Characteristics 
(VCC = 1.8V to 5.5V, VSS = 0V, TA = - 40°C to + 85°C) 

Parameter Symbol 
Pin 

name 
Condition

s 

Value 
Unit Remarks 

Min Typ Max 

Input frequency fCL 

X0A, 

X1A 

- - 32.768 - kHz When crystal oscillator is connected 

- 32 - 100 kHz When using external clock 

Input clock cycle tCYLL - 10 - 31.25 μs When using external clock 

Input clock pulse 
width 

- 
PWH/tCYLL, 

PWL/tCYLL 
45 - 55 % When using external clock 

 

 

 
 

12.4.3 Built-in CR Oscillation Characteristics 

Built-in High-speed CR  
(VCC = 1.8V to 5.5V, VSS = 0V, TA = - 40°C to + 85°C) 

Parameter Symbol Conditions 
Value 

Unit Remarks 
Min Typ Max 

Clock frequency fCRH 

VCC ≥ 
2.2 V 

TA = + 25°C 3.92 4 4.08 

MHz 

When trimming*
1
 TA =  

- 40°C to + 85°C 
3.8 4 4.2 

TA =  

- 40°C to + 85°C 
2.3 - 7.03 When not trimming 

VCC < 
2.2 V 

TA = + 25°C 3.4 4 4.6 

MHz 

When trimming*
1
 TA =  

- 40°C to + 85°C 
3.16 4 4.84 

TA =  

- 40°C to + 85°C 
2.3 - 7.03 When not trimming 

Frequency 
stabilization time 

tCRWT - - - 10 μs *2 

 

*1: In the case of using the values in CR trimming area of Flash memory at shipment for frequency trimming. 

*2: This is the time to stabilize the frequency of High-speed CR clock after setting trimming value. 
   This period is able to use High-speed CR clock as source clock. 

Built-in Low-speed CR 
(VCC = 1.8V to 5.5V, VSS = 0V, TA = - 40°C to + 85°C) 

Parameter Symbol Conditions 
Value 

Unit Remarks 
Min Typ Max 

Clock frequency fCRL - 50 100 150 kHz  

  

X0A 
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12.4.6 Reset Input Characteristics 
(VCC = 1.8V to 5.5V, VSS = 0V, TA = - 40°C to + 85°C) 

Parameter Symbol 
Pin 

name 
Conditions 

Value 
Unit Remarks 

Min Max 

Reset input time tINITX INITX - 

500 - ns  

1.5 - ms 
When RTC mode or Stop 
mode 

1.5 - ms When Deep Standby mode 

 

12.4.7 Power-on Reset Timing 
(VCC = 1.8V to 5.5V, VSS = 0V, TA = - 40°C to + 85°C) 

Parameter Symbol 
Pin 

name 

Value 
Unit Remarks 

Min Typ Max 

Power supply rising time dV/dt 

VCC 

0.1 - - V/ms  

Power supply shut down time tOFF 1 - - ms  

Reset release voltage VDETH 1.44 1.60 1.76 V When voltage rises 

Reset detection voltage VDETL 1.39 1.55 1.71 V When voltage drops 

Time until releasing 
Power-on reset 

tPRT 0.46 - 11.4 ms dV/dt ≥ 0.1mV/μs 

Reset detection delay time tOFFD - - 0.4 ms dV/dt ≥ -0.04mV/μs 

 

 

VDETH

tPRT

Internal reset

VCC

CPU Operation start

Reset active Release

0.2V 0.2V

tOFF

dt

dV

VDETL

tOFFD

Reset active
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12.4.9 CSIO/UART Timing 

CSIO (SPI = 0, SCINV = 0) 
(VCC = 1.8V to 5.5V, VSS = 0V, TA = - 40°C to + 85°C) 

Parameter Symbol 
Pin 

name 
Conditions 

VCC < 2.7 V 
2.7 V ≤ 

VCC < 4.5 V 
VCC ≥ 4.5 V 

Unit 
Min Max Min Max Min Max 

Serial clock cycle 
time 

tSCYC SCKx 

Master mode 

4tCYCP - 4tCYCP - 4tCYCP - ns 

SCK ↓ → SOT 
delay time 

tSLOVI 
SCKx, 

SOTx 
-40 +40 -30 +30 -20 +20 ns 

SIN → SCK ↑ 
setup time 

tIVSHI 
SCKx, 

SINx 
75 - 50 - 30 - ns 

SCK ↑ → SIN 
hold time 

tSHIXI 
SCKx, 

SINx 
0 - 0 - 0 - ns 

Serial clock L 
pulse width 

tSLSH SCKx 

Slave mode 

2tCYCP - 
10 

- 
2tCYCP - 
10 

- 2tCYCP - 10 - ns 

Serial clock H 
pulse width 

tSHSL SCKx 
tCYCP + 
10 

- 
tCYCP + 
10 

- tCYCP + 10 - ns 

SCK ↓ → SOT 
delay time  

tSLOVE 
SCKx, 

SOTx 
- 75 - 50 - 

30*
1
 

ns 
40*

2
 

SIN → SCK ↑ 
setup time 

tIVSHE 
SCKx, 

SINx 
10 - 10 - 10 - ns 

SCK ↑ → SIN 
hold time 

tSHIXE 
SCKx, 

SINx 
20 - 20 - 20 - ns 

SCK falling time tF SCKx - 5 - 5 - 5 ns 

SCK rising time tR SCKx - 5 - 5 - 5 ns 

 

*1 When PZR = 0. 

*2 When PZR = 1. 

Notes:  

• The above characteristics apply to clock synchronous mode. 

• tCYCP indicates the APB bus clock cycle time. 

About the APB bus number which Multi-function serial is connected to, see Block Diagram in this data sheet. 

• These characteristics only guarantee the same relocate port number. 

For example, the combination of SCKx_0 and SOTx_1 is not guaranteed. 

• When the external load capacitance CL = 50 pF. 
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Master mode 

 

 

 

 
Slave mode 

 

 

  

tSHSL tSLSH 

VIH 

tF 

tR 

VIH 

VOH 

VIL VIL VIL 

VOL 

VIH 

VIL 

VIH 

VIL 

tIVSLE tSLIXE 

SCK 

SOT 

SIN 

tSHOVE 

tSCYC 

VOH VOH 

VOH 

VOL 

VOL 

VIH 

VIL 

VIH 

VIL 

tSHOVI 

tIVSLI tSLIXI 

SCK 

SOT 

SIN 
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CSIO (SPI = 0, SCINV = 1) 
(VCC = 1.8V to 5.5V, VSS = 0V, TA = - 40°C to + 85°C) 

Parameter Symbol 
Pin 

name 
Conditions 

VCC < 2.7 V 
2.7 V ≤ 

VCC < 4.5 V 
VCC ≥ 4.5 V 

Unit 
Min Max Min Max Min Max 

Serial clock cycle 
time 

tSCYC SCKx 

Master mode 

4tCYCP - 4tCYCP - 4tCYCP - ns 

SCK ↑ → SOT 
delay time  

tSHOVI 
SCKx, 

SOTx 
-40 +40 -30 +30 -20 +20 ns 

SIN → SCK ↓ 
setup time 

tIVSLI 
SCKx, 

SINx 
75 - 50 - 30 - ns 

SCK ↓ → SIN 
hold time 

tSLIXI 
SCKx, 

SINx 
0 - 0 - 0 - ns 

Serial clock L 
pulse width 

tSLSH SCKx 

Slave mode 

2tCYCP  
- 10 

- 
2tCYCP  
- 10 

- 
2tCYCP 
- 10 

- ns 

Serial clock H 
pulse width 

tSHSL SCKx 
tCYCP + 
10 

- 
tCYCP 
+ 10 

- 
tCYCP 
+ 10 

- ns 

SCK ↑ → SOT 
delay time 

tSHOVE 
SCKx, 

SOTx 
- 75 - 50 - 

30*
1
 

ns 
40*

2
 

SIN → SCK ↓ 
setup time 

tIVSLE 
SCKx, 

SINx 
10 - 10 - 10 - ns 

SCK ↓ → SIN 
hold time 

tSLIXE 
SCKx, 

SINx 
20 - 20 - 20 - ns 

SCK falling time tF SCKx - 5 - 5 - 5 ns 

SCK rising time tR SCKx - 5 - 5 - 5 ns 

 

*1 When PZR = 0. 

*2 When PZR = 1. 

Notes: 

• The above characteristics apply to clock synchronous mode. 

• tCYCP indicates the APB bus clock cycle time. 

About the APB bus number which Multi-function serial is connected to, see Block Diagram in  
this data sheet 

• These characteristics only guarantee the same relocate port number. 

For example, the combination of SCKx_0 and SOTx_1 is not guaranteed. 

• When the external load capacitance CL = 50 pF. 
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12.4.11 I
2
C Timing 

(VCC = 1.8V to 5.5V, VSS = 0V, TA = - 40°C to + 85°C) 

Parameter Symbol Conditions 
Standard-mode Fast-mode 

Unit Remarks 
Min Max Min Max 

SCL clock frequency fSCL 

CL = 50 pF,  

R = 
(VP/IOL)*

1
 

0 100 0 400 kHz  

(Repeated) START condition 
hold time 
SDA ↓ → SCL ↓ 

tHDSTA 4.0 - 0.6 - μs  

SCL clock L width tLOW 4.7 - 1.3 - μs  

SCL clock H width tHIGH 4.0 - 0.6 - μs  

(Repeated) START condition 
setup time 

SCL ↑ → SDA ↓ 

tSUSTA 4.7 - 0.6 - μs  

Data hold time 

SCL ↓ → SDA ↓ ↑ 
tHDDAT 0 3.45*

2
 0 0.9*

3
 μs  

Data setup time 

SDA ↓ ↑ → SCL ↑ 
tSUDAT 250 - 100 - ns  

STOP condition setup time 

SCL ↑ → SDA ↑ 
tSUSTO 4.0 - 0.6 - μs  

Bus free time between 

STOP condition and 

START condition 

tBUF 4.7 - 1.3 - μs  

Noise filter tSP - 2 tCYCP*
4
 - 2 tCYCP*

4
 - ns  

 

*1: R and CL represent the pull-up resistor and load capacitance of the SCL and SDA lines, respectively.  
   VP indicates the power supply voltage of the pull-up resistor and IOL indicates VOL guaranteed current. 

*2: The maximum tHDDAT must satisfy that it does not extend at least L period (tLOW) of device's SCL signal. 

*3: A Fast-mode I
2
C bus device can be used on a Standard-mode I

2
C bus system as long as the device satisfies the requirement  

   of tSUDAT ≥ 250 ns. 

*4: tCYCP is the APB bus clock cycle time.  
   About the APB bus number which I

2
C is connected to, see Block Diagram in this data sheet.  

   To use Standard-mode, set the APB bus clock at 2 MHz or more. 
   To use Fast-mode, set the APB bus clock at 8 MHz or more. 

 

 

 
 

 

  

SDA 

SCL 
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(Equation 1) tS ≥ ( RAIN + REXT ) × CAIN × 9 

     tS : Sampling time 

     RAIN : Input resistor of A/D = 0.9 kΩ at 4.5 V ≤ AVCC ≤ 5.5 V 

 Input resistor of A/D = 1.6 kΩ at 2.7 V ≤ AVCC < 4.5 V 

 Input resistor of A/D = 4.0 kΩ at 1.8 V ≤ AVCC < 2.7 V 

     CAIN : Input capacity of A/D = 15 pF at 1.8 V ≤ AVCC ≤ 5.5 V 

     REXT : Output impedance of external circuit 

(Equation 2) tC = tCCK × 14 

     tC : Compare time 

     tCCK : Compare clock cycle 

 

  

Analog signal 

source 

ANxx 

Analog input pin Comparator 

 Rext RAIN 

CAIN 
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12.7 Flash Memory Write/Erase Characteristics 

12.7.1 Write / Erase time 
(VCC = 2.0V to 5.5V, TA = - 40°C to + 85°C) 

Parameter 
Value 

Unit Remarks 
Typ* Max* 

Sector erase 
time 

Large Sector 1.6 7.5 
s Includes write time prior to internal erase 

Small Sector 0.4 2.1 

Half word (16-bit) 

write time 
25 400 μs Not including system-level overhead time. 

Chip erase time 4 19.2 s Includes write time prior to internal erase 

 

*: The typical value is immediately after shipment, the maximam value is guarantee value under 100,000 cycle of erase/write. 

 

12.7.2 Write cycles and data hold time 

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

1,000 20*  

10,000 10*  

100,000 5*  

 

*: At average + 85C 
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Operation example of return from Low-Power consumption mode (by internal resource interrupt*) 

 

 

Internal 

resource

interrupt

tICNT

Interrupt factor

accept

CPU

Operation
Start

Active

Interrupt factor

clear by CPU

 
 

 

*: Internal resource interrupt 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 depend on the state before the 
Low-Power consumption mode transition. See Chapter 6: Low Power Consumption Mode in FM3 
Family Peripheral Manual. 
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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 depend 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 (6) Power-on Reset 
Timing in 12.4 AC Characteristics in 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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13. Ordering Information 

Part number 
On-chip 

Flash 
memory 

On-chip 
SRAM 

Package Packing 

MB9AF131KBPMC-G-SNE2 64 Kbyte 8 Kbyte Plastic  LQFP 

(0.5mm pitch), 48-pin 

(FPT-48P-M49) 

Tray 

MB9AF132KBPMC-G-SNE2 128 Kbyte 8 Kbyte 

MB9AF131KBQN-G-AVE2 64 Kbyte 8 Kbyte Plastic  QFN 

(0.5mm pitch), 48-pin 

(LCC-48P-M73) MB9AF132KBQN-G-AVE2 128 Kbyte 8 Kbyte 

MB9AF131LBPMC1-G-SNE2 64 Kbyte 8 Kbyte Plastic  LQFP 

(0.5mm pitch), 64-pin 

(FPT-64P-M38) MB9AF132LBPMC1-G-SNE2 128 Kbyte 8 Kbyte 

MB9AF131LBPMC-G-SNE2 64 Kbyte 8 Kbyte Plastic  LQFP 

(0.65mm pitch), 64-pin 

(FPT-64P-M39) MB9AF132LBPMC-G-SNE2 128 Kbyte 8 Kbyte 

MB9AF131LBQN-G-AVE2 64 Kbyte 8 Kbyte Plastic  QFN 

(0.5mm pitch), 64-pin 

(LCC-64P-M24) MB9AF132LBQN-G-AVE2 128 Kbyte 8 Kbyte 
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