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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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6.  Pin Description (MB95410H Series)

(Continued)

Pin no. Pin name I/O circuit type* Function

1 AVCC — A/D converter power supply pin

2

P07

S

General-purpose I/O port

INT07 External interrupt input pin

AN07 A/D analog input pin

SEG30 LCDC SEG output pin

3

P06

S

General-purpose I/O port

INT06 External interrupt input pin

AN06 A/D analog input pin

SEG31 LCDC SEG output pin

4

P05

S

General-purpose I/O port

INT05 External interrupt input pin

AN05 A/D analog input pin

SEG32 LCDC SEG output pin

UCK1 UART/SIO ch. 1 clock I/O pin

5

P04

V

General-purpose I/O port

INT04 External interrupt input pin

AN04 A/D analog input pin

SEG33 LCDC SEG output pin

UI1 UART/SIO ch. 1 data input pin

6

P03

S

General-purpose I/O port

INT03 External interrupt input pin

AN03 A/D analog input pin

SEG34 LCDC SEG output pin

UO1 UART/SIO ch. 1 data output pin

7

P02

S

General-purpose I/O port

INT02 External interrupt input pin

AN02 A/D analog input pin

SEG35 LCDC SEG output pin

UCK2 UART/SIO ch. 2 clock I/O pin

8

P01

V

General-purpose I/O port

INT01 External interrupt input pin

AN01 A/D analog input pin

SEG36 LCDC SEG output pin

UI2 UART/SIO ch. 2 data input pin
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(Continued)

Pin no. Pin name I/O circuit type* Function

9

P00

W

General-purpose I/O port

INT00 External interrupt input pin

AN00 A/D analog input pin

UO2 UART/SIO ch. 2 data output pin

10
P16

Y
General-purpose I/O port

PPG10 8/16-bit PPG ch. 1 output pin

11
P15

Y
General-purpose I/O port

PPG11 8/16-bit PPG ch. 1 output pin

12
P14

H
General-purpose I/O port

UCK0 UART/SIO ch. 0 clock I/O pin

13
P13

H
General-purpose I/O port

ADTG A/D trigger input (ADTG) pin

14
P12

D
General-purpose I/O port

DBG DBG input pin

15
P11

H
General-purpose I/O port

UO0 UART/SIO ch. 0 data output pin

16
P10

G
General-purpose I/O port

UI0 UART/SIO ch. 0 data input pin

17
P53

H
General-purpose I/O port

TO0 16-bit reload timer output pin

18

P52

H

General-purpose I/O port

TI0 16-bit reload timer input pin

TO00 8/16-bit composite timer ch. 0 output pin

19
P51

H
General-purpose I/O port

EC0 8/16-bit composite timer ch. 0 clock input pin

20
P50

H
General-purpose I/O port

TO01 8/16-bit composite timer ch. 0 output pin

21
P23

I
General-purpose I/O port

SDA I2C data I/O pin

22
P22

I
General-purpose I/O port

SCL I2C clock I/O pin

23

P21

T

General-purpose I/O port

PPG01 8/16-bit PPG ch. 0 output pin

CMPP Voltage comparator input pin

24

P20

T

General-purpose I/O port

PPG00 8/16-bit PPG ch. 0 output pin

CMPN Voltage comparator input pin
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(Continued)

Pin no. Pin name I/O circuit type* Function

25
P90

R
General-purpose I/O port

V4 LCDC drive power supply pin

26
P91

R
General-purpose I/O port

V3 LCDC drive power supply pin

27
P92

R
General-purpose I/O port

V2 LCDC drive power supply pin

28
P93

R
General-purpose I/O port

V1 LCDC drive power supply pin

29
P94

R
General-purpose I/O port

V0 LCDC drive power supply pin

30
PB2

M
General-purpose I/O port

SEG37 LCDC SEG output pin

31
PB3

M
General-purpose I/O port

SEG38 LCDC SEG output pin

32
PB4

M
General-purpose I/O port

SEG39 LCDC SEG output pin

33
PA0

M
General-purpose I/O port

COM0 LCDC COM output pin

34
PA1

M
General-purpose I/O port

COM1 LCDC COM output pin

35
PA2

M
General-purpose I/O port

COM2 LCDC COM output pin

36
PA3

M
General-purpose I/O port

COM3 LCDC COM output pin

37
PA4

M
General-purpose I/O port

COM4 LCDC COM output pin

38
PA5

M
General-purpose I/O port

COM5 LCDC COM output pin

39
PA6

M
General-purpose I/O port

COM6 LCDC COM output pin

40
PA7

M
General-purpose I/O port

COM7 LCDC COM output pin

41 VSS — Power supply pin (GND)

42
PF1

B
General-purpose I/O port

X1 Main clock oscillation pin

43
PF0

B
General-purpose I/O port

X0 Main clock oscillation pin
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(Continued)

*: For the I/O circuit types, see “8. I/O Circuit Type”.

Pin no. Pin name I/O circuit type* Function

79

PE7

M

General-purpose I/O port

SEG29 LCDC SEG output pin

EC1 8/16-bit composite timer ch. 1 clock input pin

80 AVSS — A/D converter power supply pin (GND)
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7.  Pin Description (MB95470H Series)

(Continued)

Pin no. Pin name I/O circuit type* Function

1 AVCC — A/D converter power supply pin

2

P07

S

General-purpose I/O port

INT07 External interrupt input pin

AN07 A/D analog input pin

SEG22 LCDC SEG output pin

3

P06

S

General-purpose I/O port

INT06 External interrupt input pin

AN06 A/D analog input pin

SEG23 LCDC SEG output pin

4

P05

S

General-purpose I/O port

INT05 External interrupt input pin

AN05 A/D analog input pin

SEG24 LCDC SEG output pin

UCK1 UART/SIO ch. 1 clock I/O pin

5

P04

V

General-purpose I/O port

INT04 External interrupt input pin

AN04 A/D analog input pin

SEG25 LCDC SEG output pin

UI1 UART/SIO ch. 1 data input pin

6

P03

S

General-purpose I/O port

INT03 External interrupt input pin

AN03 A/D analog input pin

SEG26 LCDC SEG output pin

UO1 UART/SIO ch. 1 data output pin

7

P02

S

General-purpose I/O port

INT02 External interrupt input pin

AN02 A/D analog input pin

SEG27 LCDC SEG output pin

UCK2 UART/SIO ch. 2 clock I/O pin

8

P01

V

General-purpose I/O port

INT01 External interrupt input pin

AN01 A/D analog input pin

SEG28 LCDC SEG output pin

TO00 8/16-bit composite timer ch. 0 output pin

UI2 UART/SIO ch. 2 data input pin
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(Continued)

Pin no. Pin name I/O circuit type* Function

21
P90

R
General-purpose I/O port

V4 LCDC drive power supply pin

22
P91

R
General-purpose I/O port

V3 LCDC drive power supply pin

23
P92

R
General-purpose I/O port

V2 LCDC drive power supply pin

24
P93

R
General-purpose I/O port

V1 LCDC drive power supply pin

25
PA0

M
General-purpose I/O port

COM0 LCDC COM output pin

26
PA1

M
General-purpose I/O port

COM1 LCDC COM output pin

27
PA2

M
General-purpose I/O port

COM2 LCDC COM output pin

28
PA3

M
General-purpose I/O port

COM3 LCDC COM output pin

29
PA4

M
General-purpose I/O port

COM4 LCDC COM output pin

30
PA5

M
General-purpose I/O port

COM5 LCDC COM output pin

31
PA6

M
General-purpose I/O port

COM6 LCDC COM output pin

32
PA7

M
General-purpose I/O port

COM7 LCDC COM output pin

33 VSS — Power supply pin (GND)

34
PF1

B
General-purpose I/O port

X1 Main clock oscillation pin

35
PF0

B
General-purpose I/O port

X0 Main clock oscillation pin

36 C — Capacitor connection pin

37
PG2

C
General-purpose I/O port

X1A Subclock oscillation pin (32 kHz)

38
PG1

C
General-purpose I/O port

X0A Subclock oscillation pin (32 kHz)

39 VCC — Power supply pin

40

PF2

A

General-purpose I/O port

RST
Reset pin
Dedicated reset pin for MB95F474H/F476H/F478H
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(Continued)

Type Circuit Remarks

D
• N-ch open drain output
• Hysteresis input

G

• CMOS output
• Hysteresis input
• CMOS input
• Pull-up control available

H
• CMOS output
• Hysteresis input
• Pull-up control available

I
• N-ch open drain output
• CMOS input
• Hysteresis input

J

• CMOS output
• Hysteresis input
• Analog input
• Pull-up control available

N-ch

Standby control

Hysteresis input

Digital output

N-ch

P-ch

P-ch

R Pull-up control

Digital output

Digital output

Standby control

Hysteresis input

CMOS input

N-ch

P-ch

P-ch

R Pull-up control

Digital output

Digital output

Standby control

Hysteresis input

N-ch

Standby control

Hysteresis input

Digital output

CMOS input

N-ch

P-ch

P-ch

R Pull-up control

Digital output

Digital output

Analog input

A/D control
Standby control
Hysteresis input
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(Continued)

Type Circuit Remarks

W
• CMOS output
• Hysteresis input
• Analog input

Y
• CMOS output
• Hysteresis input

N-ch

P-ch
Digital output

Digital output

Analog input

Analog input control
Standby control
Hysteresis input

N-ch

P-ch
Digital output

Digital output

Standby control

Hysteresis input
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11.  Block Diagram (MB95410H Series)

Reset with LVD Flash with security function
(60/36/20 Kbyte)

F2MC-8FX CPU

RAM (2032/1008/496 bytes)

Interrupt controller

Oscillator
circuit

CR
oscillator

Clock control

On-chip debug

Wild register

Watch counter

External interrupt

UART/SIO ch. 0

8/16-bit composite timer ch. 0

8/10-bit A/D converter

16-bit reload timer

8/16-bit composite timer ch. 1

UART/SIO ch. 1

I2C

8/16-bit PPG ch. 0

8/16-bit PPG ch. 1

Port Port

PF2*1/RST*2

PF1/X1*2

PF0/X0*2

PG2/X1A*2

PG1/X0A*2

P00/INT00 to P07/INT07

C

P14/UCK0

P11/UO0

P10/UI0

P05/UCK1

P03/UO1

P04/UI1

UART/SIO ch. 2

P02/UCK2

P00/UO2

P01/UI2

P20/PPG00

P21/PPG01

P16/PPG10

P15/PPG11

P22/SCL*1

P23/SDA*1

P12*1/DBG

P52/TO00

P50/TO01

P51/EC0

P00/AN00 to P07/AN07

P13/ADTG

LCDC
(4 COM or 8 COM)

P90/V4 to P94/V0

PA0/COM0 to PA3/COM3

PB0/SEG00, PB1/SEG01

PC0/SEG02 to PC7/SEG09

P60/SEG10 to P67/SEG17

P43/SEG18 to P40/SEG21

PE0/SEG22 to PE7/SEG29

P07/SEG30 to P01/SEG36

PB2/SEG37 to PB4/SEG39

P90/V4 to P94/V0

4 COM: 8 COM:

PA0/COM0 to PA7/COM7

PB0/SEG00, PB1/SEG01

PC0/SEG02 to PC7/SEG09

P60/SEG10 to P67/SEG17

P43/SEG18 to P40/SEG21

PE0/SEG22 to PE7/SEG29

P07/SEG30 to P02/SEG35

PE5/TO11

PE6/TO10

PE7/EC1

Voltage comparator

P20/CMPN

P21/CMPP

P17/CMPO

P52/TI0

P53/TO0

Vcc

Vss

*1:

*2:

*3:

PF2, P12, P22 and P23 are N-ch open drain pins.

Software option

8/16-bit composite timer ch. 1 and 16-bit reload timer can be used as an event counter
when the event counter operating mode is enabled.

In
te

rn
al

 b
us

*3
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13.  CPU Core

Memory Space

The memory space of the MB95410H/470H Series is 64 Kbyte in size, and consists of an I/O area, a data area, and a program area. 
The memory space includes areas intended for specific purposes such as general-purpose registers and a vector table. The memory 
maps of the MB95410H/470H Series are shown below.

Memory Maps

I/O area

Access prohibited
RAM 496 bytes

Registers

Access prohibited

Extended I/O area

Vacant

Flash 16 Kbyte

0000H

0080H

0090H

0100H

0280H

0200H

0F80H

1000H

2000H

BFFFH

FFFFH

MB95F414H/F414K
MB95F474H/F474K

Flash 4 Kbyte

I/O area

Access prohibited
RAM 1008 bytes

Registers

Access prohibited

Extended I/O area

Vacant

Flash 32 Kbyte

Flash 4 Kbyte

0000H

0080H

0090H

0100H

0200H

0480H

0F80H

1000H

2000H

7FFFH

FFFFH

MB95F416H/F416K
MB95F476H/F476K

I/O area

Access prohibited
RAM 2032 bytes

Registers

Access prohibited

Extended I/O area

Flash 60 Kbyte

0000H

0080H

0090H

0100H

0200H

0880H

0F80H

1000H

FFFFH

MB95F418H/F418K
MB95F478H/F478K
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14.  I/O Map (MB95410H Series)

(Continued)

Address Register
abbreviation Register name R/W Initial value

0000H PDR0 Port 0 data register R/W 00000000B

0001H DDR0 Port 0 direction register R/W 00000000B

0002H PDR1 Port 1 data register R/W 00000000B

0003H DDR1 Port 1 direction register R/W 00000000B

0004H — (Disabled) — —

0005H WATR Oscillation stabilization wait time setting register R/W 11111111B

0006H PLLC PLL control register R/W 00000000B

0007H SYCC System clock control register R/W XXXXXX11B

0008H STBC Standby control register R/W 00000XXXB

0009H RSRR Reset source register R/W 000XXXXXB

000AH TBTC Time-base timer control register R/W 00000000B

000BH WPCR Watch prescaler control register R/W 00000000B

000CH WDTC Watchdog timer control register R/W 00000000B

000DH SYCC2 System clock control register 2 R/W XX100011B

000EH PDR2 Port 2 data register R/W 00000000B

000FH DDR2 Port 2 direction register R/W 00000000B

0010H,
0011H

— (Disabled) — —

0012H PDR4 Port 4 data register R/W 00000000B

0013H DDR4 Port 4 direction register R/W 00000000B

0014H PDR5 Port 5 data register R/W 00000000B

0015H DDR5 Port 5 direction register R/W 00000000B

0016H PDR6 Port 6 data register R/W 00000000B

0017H DDR6 Port 6 direction register R/W 00000000B

0018H to
001BH

— (Disabled) — —

001CH PDR9 Port 9 data register R/W 00000000B

001DH DDR9 Port 9 direction register R/W 00000000B

001EH PDRA Port A data register R/W 00000000B

001FH DDRA Port A direction register R/W 00000000B

0020H PDRB Port B data register R/W 00000000B

0021H DDRB Port B direction register R/W 00000000B

0022H PDRC Port C data register R/W 00000000B

0023H DDRC Port C direction register R/W 00000000B

0024H,
0025H

— (Disabled) — —
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(Continued)

R/W access symbols

Initial value symbols

Note: Do not write to an address that is “(Disabled)”. If a “(Disabled)” address is read, an indeterminate value is returned.

Address Register
abbreviation Register name R/W Initial value

0FEDH — (Disabled) — —

0FEEH ILSR Input level select register R/W 00000000B

0FEFH WICR Interrupt pin control register R/W 01000000B

0FF0H to
0FFFH

— (Disabled) — —

R/W : Readable / Writable

R : Read only

0 : The initial value of this bit is “0”.

1 : The initial value of this bit is “1”.

X : The initial value of this bit is indeterminate.
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17.3  DC Characteristics
 (VCC = 5.0 V ±10%, VSS = 0.0 V, TA = -40°C to +85°C)

(Continued)

Parameter Symbol Pin name Condition
Value

Unit Remarks
Min Typ Max

"H" level input 
voltage

VIHI
P01, P04, P10, 
P22, P23

*1 0.7 VCC — VCC  0.3 V
When CMOS input 
level (hysteresis 
input) is selected

VIHS

P00 to P07, P10 to 
P17,
P20 to P23, P40 to 
P43*2,
P50 to P53*2, P60 
to P67,
P90 to P93, P94*2,
PA0 to PA7,
PB0, PB1,
PB2 to PB4*2,
PC0 to PC3,
PC4 to PC7*2,
PE0 to PE7,
PF0, PF1, PG1, 
PG2

*1 0.8 VCC — VCC  0.3 V Hysteresis input

VIHM PF2 — 0.7 VCC — VCC  0.3 V Hysteresis input

“L” level input 
voltage

VIL
P01, P04, P10, 
P22, P23

*1 VSS  0.3 — 0.3 VCC V
When CMOS input 
level (hysteresis 
input) is selected

VILS

P00 to P07, P10 to 
P17,
P20 to P23, P40 to 
P43*2,
P50 to P53*2, P60 
to P67,
P90 to P93, P94*2,
PA0 to PA7,
PB0, PB1,
PB2 to PB4*2,
PC0 to PC3,
PC4 to PC7*2,
PE0 to PE7,
PF0, PF1, PG1, 
PG2

*1 VSS  0.3 — 0.2 VCC V Hysteresis input

VILM PF2 — VSS  0.3 — 0.3 VCC V Hysteresis input

Open-drain 
output 
application 
voltage

VD
P12, P22, P23, 
PF2

— VSS  0.3 — VSS  5.5 V

“H” level 
output voltage VOH1

Output pins other 
than P12, P22, 
P23, PF2

IOH = 4 mA VCC  0.5 — — V
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(Continued)
(VCC = 5.0 V ±10%, VSS = 0.0 V, TA = -40°C to +85°C)

*1: The input levels of P01, P04, P10, P22 and P23 can be switched between “CMOS input level” and “hysteresis input level”. The 
input level selection register (ILSR) is used to switch between the two input levels.

*2: P40 to P43, P50 to P53, P94, PB2 to PB4 and PC4 to PC7 are only available on the MB95410H Series.

*3: • The power supply current is determined by the external clock. When the low-voltage detection option is selected, the power-supply 
current will be the sum of adding the current consumption of the low-voltage detection circuit (ILVD) to one of the value from ICC 

to ICCH. In addition, when both the low-voltage detection option and the CR oscillator are selected, the power supply current will 

be the sum of adding up the current consumption of the low-voltage detection circuit, the current consumption of the CR oscillators 
(ICRH, ICRL) and a specified value. In on-chip debug mode, the CR oscillator (ICRH) and the low-voltage detection circuit are 

always enabled, and current consumption therefore increases accordingly.
• See “17.4. AC Characteristics: 17.4.1. Clock Timing” for FCH and FCL.

• See “17.4. AC Characteristics: 17.4.2. Source Clock/Machine Clock” for FMP and FMPL.

*4: VCC = 5.0 V, TA = +25°C

Parameter Symbol Pin name Condition
Value

Unit Remarks
Min Typ*4 Max

Power supply 
current*3

ILVD

VCC

Current consumption of 
the low-voltage 
detection circuit

— 31 54 µA

ICRH
Current consumption of 
the main CR oscillator — 0.5 0.6 mA

ICRL

Current consumption of 
the sub-CR oscillator 
oscillating at 100 kHz

— 20 72 µA

LCD internal 
division resis-
tance

RLCD — Between V4 and VSS

— 400 — k

— 40 — k

COM0 to COM7 
output 
impedance

RVCOM COM0 to COM7

V1 to V4 = 4.1 V

— — 5 k

SEG00 to 
SEG39 output 
impedance

RVSEG SEG00 to SEG39 — — 7 k

LCD leakage 
current ILCDL

V0 to V4, COM0 to 
COM7, 
SEG00 to SEG39

— 1 — 1 µA
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17.4.4  Power-on Reset
 (VSS = 0.0 V, TA = -40°C to +85°C)

Note: A sudden change of power supply voltage may activate the power-on reset function. When changing the power supply voltage
during the operation, set the slope of rising to a value below within 30 mV/ms as shown below.

17.4.5  Peripheral Input Timing
 (VCC = 5.0 V ±10%, VSS = 0.0 V, TA = -40°C to +85°C)

*: See “17.4.2. Source Clock/Machine Clock” for tMCLK.

Parameter Symbol Condition
Value

Unit Remarks
Min Max

Power supply rising time tR — — 50 ms

Power supply cutoff time tOFF — 1 — ms Wait time until power-on

Parameter Symbol Pin name
Value

Unit
Min Max

Peripheral input “H” pulse width tILIH
INT00 to INT07, EC0, EC1, ADTG

2 tMCLK* — ns

Peripheral input “L” pulse width tIHIL 2 tMCLK* — ns

0.2 V0.2 V

tOFFtR

2.5 V

0.2 V
VCC

VCC

2.3 V

VSS

Hold condition in stop mode

Set the slope of rising to
a value below 30 mV/ms.

INT00 to INT07,
EC0, EC1, ADTG

0.8 VCC 0.8 VCC

0.2 VCC 0.2 VCC

tILIH tIHIL
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17.5  A/D Converter

17.5.1  A/D Converter Electrical Characteristics
(AVCC = VCC = 4.0 V to 5.5 V, AVSS = VSS = 0.0 V, TA = -40°C to +85°C)

Parameter Symbol
Value

Unit Remarks
Min Typ Max

Resolution

—

— — 10 bit

Total error 3 — 3 LSB

Linearity error 2.5 — 2.5 LSB

Differential linear error 1.9 — 1.9 LSB

Zero transition voltage VOT AVSS  1.5 LSB AVSS  0.5 LSB AVSS  2.5 LSB V

Full-scale transition 
voltage

VFST AVCC  4.5 LSB AVCC  2 LSB AVCC  0.5 LSB V

Compare time —
0.9 — 16500 µs 4.5 V  VCC 5.5 V

1.8 — 16500 µs 4.0 V  VCC <4.5 V

Sampling time —

0.6 — ∞ µs
4.5 V  VCC 5.5 V, with 
external impedance 
< 5.4 k

1.2 — ∞ µs
4.0 V VCC <4.5 V, with 
external impedance 
< 2.4 k

Analog input current IAIN 0.3 — 0.3 µA

Analog input voltage VAIN AVSS — AVCC V
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17.5.3  Definitions of A/D Converter Terms

Resolution

It indicates the level of analog variation that can be distinguished by the A/D converter.
When the number of bits is 10, analog voltage can be divided into 210 = 1024.

Linearity error (unit: LSB) 

It indicates how much an actual conversion value deviates from the straight line connecting the zero transition point
(“00 0000 0000”  “00 0000 0001”) of a device to the full-scale transition point (“11 1111 1111”  “11 1111 1110”) 
of the same device.

Differential linear error (unit: LSB)

It indicates how much the input voltage required to change the output code by 1 LSB deviates from an ideal value.

Total error (unit: LSB)

It indicates the difference between an actual value and a theoretical value. The error can be caused by a zero transition error, a 
full-scale transition errors, a linearity error, a quantum error, or noise.

(Continued)

VFST

Ideal I/O characteristics

001H

002H

003H

004H

3FDH

3FEH

3FFH

D
ig

ita
l o

ut
pu

t

D
ig

ita
l o

ut
pu

t

2 LSB

VOT

1 LSB

0.5 LSB

Total error

Analog inputAnalog input

001H

002H

003H

004H

3FDH

3FEH

3FFH

Actual conversion
characteristic

Ideal characteristic

Actual conversion
characteristic

N

VNT

: A/D converter digital output value

: Voltage at which the digital output transits from (N - 1)H to NH

{1 LSB × (N-1) + 0.5 LSB}

VNT

Total error of
digital output N

VNT - {1 LSB × (N - 1) + 0.5 LSB}

1 LSB
[LSB]=

VCC - VSS

1024
(V)1 LSB =

VSS VCC VSS VCC
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(Continued)
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ICCH - VCC
TA = +25°C, FMPL = (stop)

Substop mode with the external clock stopping

ICCMCR - VCC
TA = +25°C, FMP = 1, 8, 10, 12.5 MHz (no division)
Main clock mode with the main CR clock operating

ICCMCR - TA
VCC = 5.5 V, FMP = 1, 8, 10, 12.5 MHz (no division)
Main clock mode with the main CR clock operating

ICCSCR - VCC
TA = +25°C, FMPL = 50 kHz (divided by 2)

Subclock mode with the sub-CR clock operating

ICCSCR - TA
VCC = 5.5 V, FMPL = 50 kHz (divided by 2)

Subclock mode with the sub-CR clock operating
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19.  Mask Options

No.
Part Number

MB95F414H
MB95F416H
MB95F418H
MB95F474H
MB95F476H
MB95F478H

MB95F414K
MB95F416K
MB95F418K
MB95F474K
MB95F476K
MB95F478K

Selectable/Fixed Fixed

1 Low-voltage detection reset Without low-voltage detection reset With low-voltage detection reset

2 Reset With dedicated reset input Without dedicated reset input 
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(Continued)

64-pin plastic LQFP Lead pitch 0.50 mm

Package width ×
package length

10.00 mm × 10.00 mm

Lead shape Gullwing

Lead bend 
direction

Normal bend

Sealing method Plastic mold

Mounting height 1.70 mm MAX

Weight 0.32 g

64-pin plastic LQFP
(FPT-64P-M38)

(FPT-64P-M38)

"A"

0.08(.003)

(.006±.002)
0.145±0.055

0.08(.003) M
(.009±.002)
0.22±0.050.50(.020)

12.00±0.20(.472±.008)SQ

*10.00±0.10(.394±.004)SQ

INDEX

49

64

3348

17

32

161

2010  FUJITSU SEMICONDUCTOR  LIMITED  F64038S-c-1-2

(Stand off)

Details of "A" part

(.004±.004)
0.10±0.10

(.024±.006)
0.60±0.15

(.020±.008)

0.25(.010)

C

0.50±0.20

(Mounting height)
.059 –.004

+.008

–0.10
+0.201.50

0~8°

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.


