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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
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MB95310L/370L Series
■ PIN ASSIGNMENT

(Continued)
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MB95310L/370L Series
(Continued)
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MB95370L Series
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MB95310L/370L Series
(Continued)

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

41
PB5

M
General-purpose I/O port

SEG05 LCDC SEG output pin

42
PB6

M
General-purpose I/O port

SEG06 LCDC SEG output pin

43
PB7

M
General-purpose I/O port

SEG07 LCDC SEG output pin

44
PC0

M
General-purpose I/O port

SEG08 LCDC SEG output pin

45
PC1

M
General-purpose I/O port

SEG09 LCDC SEG output pin

46
PC2

M
General-purpose I/O port

SEG10 LCDC SEG output pin

47
PC3

M
General-purpose I/O port

SEG11 LCDC SEG output pin

48
PC4

M
General-purpose I/O port

SEG12 LCDC SEG output pin

49
PC5

M
General-purpose I/O port

SEG13 LCDC SEG output pin

50
PC6

M
General-purpose I/O port

SEG14 LCDC SEG output pin

51
PC7

M
General-purpose I/O port

SEG15 LCDC SEG output pin

52
P60

M
General-purpose I/O port

SEG16 LCDC SEG output pin

53
P61

M
General-purpose I/O port

SEG17 LCDC SEG output pin

54
P62

M
General-purpose I/O port

SEG18 LCDC SEG output pin

55
P63

M
General-purpose I/O port

SEG19 LCDC SEG output pin

56
P64

M
General-purpose I/O port

SEG20 LCDC SEG output pin

57
P65

M
General-purpose I/O port

SEG21 LCDC SEG output pin

58
P66

M
General-purpose I/O port

SEG22 LCDC SEG output pin
DS07-12628-2E 13



MB95310L/370L Series
(Continued)

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

59
P67

M
General-purpose I/O port

SEG23 LCDC SEG output pin

60
PE0

M
General-purpose I/O port

SEG24 LCDC SEG output pin

61
PE1

M
General-purpose I/O port

SEG25 LCDC SEG output pin

62
PE2

M
General-purpose I/O port

SEG26 LCDC SEG output pin

63
PE3

M
General-purpose I/O port

SEG27 LCDC SEG output pin

64
PE4

M
General-purpose I/O port

SEG28 LCDC SEG output pin

65
PE5

M
General-purpose I/O port

SEG29 LCDC SEG output pin

66
PE6

N
General-purpose I/O port

SEG30 LCDC SEG output pin

67
PE7

M
General-purpose I/O port

SEG31 LCDC SEG output pin

68
P43

M
General-purpose I/O port

SEG32 LCDC SEG output pin

69

P42

M

General-purpose I/O port

SEG33 LCDC SEG output pin

TO11 8/16-bit composite timer ch. 1 output pin

70

P41

M

General-purpose I/O port

SEG34 LCDC SEG output pin

TO10 8/16-bit composite timer ch. 1 output pin

71

P40

M

General-purpose I/O port

SEG35 LCDC SEG output pin

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

72

P07

Q

General-purpose I/O port

INT07 External interrupt input pin

SEG36 LCDC SEG output pin

73

P06

Q

General-purpose I/O port

INT06 External interrupt input pin

SEG37 LCDC SEG output pin
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MB95310L/370L Series
(Continued)

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

39
PC3

M
General-purpose I/O port

SEG11 LCDC SEG output pin

40
P60

M
General-purpose I/O port

SEG12 LCDC SEG output pin

41
P61

M
General-purpose I/O port

SEG13 LCDC SEG output pin

42
P62

M
General-purpose I/O port

SEG14 LCDC SEG output pin

43
P63

M
General-purpose I/O port

SEG15 LCDC SEG output pin

44
P64

M
General-purpose I/O port

SEG16 LCDC SEG output pin

45
P65

M
General-purpose I/O port

SEG17 LCDC SEG output pin

46
P66

M
General-purpose I/O port

SEG18 LCDC SEG output pin

47
P67

M
General-purpose I/O port

SEG19 LCDC SEG output pin

48
PE0

M
General-purpose I/O port

SEG20 LCDC SEG output pin

49
PE1

M
General-purpose I/O port

SEG21 LCDC SEG output pin

50
PE2

M
General-purpose I/O port

SEG22 LCDC SEG output pin

51
PE3

M
General-purpose I/O port

SEG23 LCDC SEG output pin

52
PE4

M
General-purpose I/O port

SEG24 LCDC SEG output pin

53

PE5

M

General-purpose I/O port

SEG25 LCDC SEG output pin

TO0 16-bit reload timer ch. 0 output pin

54

PE6

N

General-purpose I/O port

SEG26 LCDC SEG output pin

UI1 UART/SIO ch. 1 data input pin

55

PE7

M

General-purpose I/O port

SEG27 LCDC SEG output pin

UO1 UART/SIO ch. 1 data output pin
18 DS07-12628-2E



MB95310L/370L Series
(Continued)

Type Circuit Remarks

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

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

M • CMOS output
• LCD output
• Hysteresis input

N • CMOS output
• LCD output
• Hysteresis input
• CMOS 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

N-ch

P-ch
Digital output

Digital output

LCD output

LCD control
Standby control
Hysteresis input

N-ch

P-ch
Digital output

Digital output

LCD output

LCD control
Standby control
Hysteresis input

CMOS input
DS07-12628-2E 21



MB95310L/370L Series
■ RECOMMENDED LAYOUT
• GND wire should be placed around X0, X1, X0A and X1A

The recommended layout method illustrated in following diagram aims to avoid noise coupled between the 
oscillator pins and GPIO, which may cause the main oscillator or the suboscillator to malfunction.

MB95310L/370L Series
P20

X0

X1

Vss

GND

V
cc

PG
0

X
1A

X
0A

R
ST

GNDGND
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MB95310L/370L Series
■ INTERRUPT SOURCE TABLE

Interrupt source
Interrupt 
request 
number

Vector table address
Bit name of 

interrupt level 
setting register

Priority order of in-
terrupt sources of 

the same level
(occurring simul-

taneously)
Upper Lower

External interrupt ch. 0
IRQ00 FFFAH FFFBH L00 [1:0]

High

Low

External interrupt ch. 4

External interrupt ch. 1
IRQ01 FFF8H FFF9H L01 [1:0]

External interrupt ch. 5

External interrupt ch. 2
IRQ02 FFF6H FFF7H L02 [1:0]

External interrupt ch. 6

External interrupt ch. 3
IRQ03 FFF4H FFF5H L03 [1:0]

External interrupt ch. 7

UART/SIO ch. 0
IRQ04 FFF2H FFF3H L04 [1:0]

Low-voltage detection reset circuit

8/16-bit composite timer ch. 0 
(lower)

IRQ05 FFF0H FFF1H L05 [1:0]

8/16-bit composite timer ch. 0 
(upper)

IRQ06 FFEEH FFEFH L06 [1:0]

— IRQ07 FFECH FFEDH L07 [1:0]

— IRQ08 FFEAH FFEBH L08 [1:0]

8/16-bit PPG ch. 1 (lower)
IRQ09 FFE8H FFE9H L09 [1:0]

UART/SIO ch. 1

8/16-bit PPG ch. 1 (upper) IRQ10 FFE6H FFE7H L10 [1:0]

16-bit reload timer ch. 0 IRQ11 FFE4H FFE5H L11 [1:0]

8/16-bit PPG ch. 0 (upper) IRQ12 FFE2H FFE3H L12 [1:0]

8/16-bit PPG ch. 0 (lower) IRQ13 FFE0H FFE1H L13 [1:0]

8/16-bit composite timer ch. 1 
(upper)

IRQ14 FFDEH FFDFH L14 [1:0]

— IRQ15 FFDCH FFDDH L15 [1:0]

I2C IRQ16 FFDAH FFDBH L16 [1:0]

— IRQ17 FFD8H FFD9H L17 [1:0]

8/10-bit A/D converter IRQ18 FFD6H FFD7H L18 [1:0]

Time-base timer IRQ19 FFD4H FFD5H L19 [1:0]

Watch prescaler
IRQ20 FFD2H FFD3H L20 [1:0]

Watch counter

— IRQ21 FFD0H FFD1H L21 [1:0]

8/16-bit composite timer ch. 1 
(lower)

IRQ22 FFCEH FFCFH L22 [1:0]

Flash memory IRQ23 FFCCH FFCDH L23 [1:0]
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MB95310L/370L Series
■ ELECTRICAL CHARACTERISTICS
1. Absolute Maximum Ratings

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

*2: Apply equal potential to VCC and AVCC.

*3: V0 to V3 should not exceed VCC + 0.3 V.

*4: VI and VO must not exceed VCC + 0.3 V. VI must not exceed the rated voltage. However, if the maximum 
current to/from an input is limited by means of an external component, the ICLAMP rating is used instead of 
the VI rating.

(Continued)

Parameter Symbol
Rating

Unit Remarks
Min Max

Power supply voltage*1 VCC, AVCC VSS − 0.3 VSS + 4.0 V *2

Power supply voltage for 
LCD

V0 to V3 VSS − 0.3 VSS + 4.0 V
Products with LCD internal division 
resistance*3

Input voltage*1 VI
VSS − 0.3 VSS + 6.0 V P23,P24*4

VSS − 0.3 VSS + 4.0 V Other than P23,P24*4

Output voltage*1 VO VSS − 0.3 VSS + 4.0 V *4

Maximum clamp current ICLAMP −2.0 +2.0 mA Applicable to specific pins*5

Total maximum clamp 
current

Σ|ICLAMP| — 20 mA Applicable to specific pins*5

“L” level maximum 
output current

IOL — 15 mA Applicable to specific pins*5

“L” level average current IOLAV — 4 mA

Applicable to specific pins*5

Average output current =
operating current × operating ratio
(1 pin)

“L” level total maximum 
output current

ΣIOL — 100 mA

“L” level total average 
output current

ΣIOLAV — 50 mA
Total average output current =
operating current × operating ratio
(Total number of pins) 

“H” level maximum 
output current

IOH — -15 mA Applicable to specific pins*5

“H” level average 
current

IOHAV — -4 mA

Applicable to specific pins*5

Average output current =
operating current × operating ratio
(1 pin) 

“H” level total maximum 
output current

ΣIOH — -100 mA

“H” level total average 
output current

ΣIOHAV — -50 mA
Total average output current =
operating current × operating ratio
(Total number of pins) 

Power consumption Pd — 320 mW

Operating temperature TA −40 +85  °C

Storage temperature Tstg −55 +150  °C
DS07-12628-2E 41



MB95310L/370L Series
X0, X1 0.8 VCC

0.2 VCC 0.2 VCC

0.8 VCC

tWH1 tWL1

0.2 VCC

tHCYL

tCR tCF

• Input waveform generated when an external clock (main clock) is used

When a crystal oscillator or
a ceramic oscillator is used

When the external clock is used

X0 X1 X0 X1

FCH

FCH

When the external clock is used
(X1 is open)

X0 X1

Open

FCH

• Figure of main clock input port external connection

X0A 0.8 VCC

0.2 VCC 0.2 VCC

0.8 VCC

tWH2 tWL2

0.2 VCC

tLCYL

tCR tCF

• Input waveform generated when an external clock (subclock) is used

When a crystal oscillator or
a ceramic oscillator is used

When the external clock is used

X0A X1A X0A X1A

Open
FCL

FCL

• Figure of subclock input port external connection
DS07-12628-2E 49



MB95310L/370L Series
*1: This is the default LVD reset clear threshold: 1.93 V ± 0.10 V. It can also be set to 2.40 V ± 0.15 V or 
2.95 V ± 0.15 V.

*2: If the LVD reset clear threshold is set to 2.95 V ± 0.15 V, the slope from 10 MHz to 16.25 MHz should be a 
horizontal line.

*3: The operating voltage becomes 3.1 V if the LVD reset clear threshold is set to 2.95 V ± 0.15 V.

*4: The source clock frequency becomes 14.375 MHz if the LVD reset clear threshold is set to 2.40 V ± 0.15 V.

O
pe

ra
tin

g 
vo

lta
ge

 (
V

)

3.6

16 kHz 3 MHz 7.875 MHz*4 16.25 MHz

Source clock frequency (FSP)

2.7*3

2.03*1
*2

• Operating voltage - Operating frequency (When TA = +5°C to +35°C)
With the on-chip debug function
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MB95310L/370L Series
(5) Peripheral Input Timing
 (VCC = 3.0 V±10%, VSS = 0.0 V, TA = −40°C to +85°C)

*: See “(2) Source Clock/Machine Clock” for tMCLK.

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

INT00 to INT07,
EC0, EC1, ADTG

0.8 VCC 0.8 VCC

0.2 VCC 0.2 VCC

tILIH tIHIL
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MB95310L/370L Series
5. A/D Converter
(1) A/D Converter Electrical Characteristics

(VCC = 1.8 V to 3.6 V, 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 2.7 V ≤ VCC ≤ 3.6 V

AVSS − 0.5 LSB AVSS + 1.5 LSB AVSS + 3.5 LSB V 1.8 V ≤ VCC < 2.7 V

Full-scale transition 
voltage

VFST
AVCC − 3.5 LSB AVCC − 1.5 LSB AVCC + 0.5 LSB V 2.7 V ≤ VCC ≤ 3.6 V

AVCC − 2.5 LSB AVCC − 0.5 LSB AVCC + 1.5 LSB V 1.8 V ≤ VCC < 2.7 V

Compare time —
0.6 — 140 µs 2.7 V ≤ VCC ≤ 3.6 V

20 — 140 µs 1.8 V ≤ VCC < 2.7 V

Sampling time —

0.4 — ∞ µs
2.7 V ≤ VCC ≤ 3.6 V, with 
external impedance 
< 1.8 kΩ

30 — ∞ µs
1.8 V ≤ VCC < 2.7 V, with 
external impedance 
< 14.8 kΩ

Analog input current IAIN −0.3 — +0.3 µA

Analog input voltage VAIN AVSS — AVCC V
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MB95310L/370L Series
(2) Notes on Using the A/D Converter
• External impedance of analog input and its sampling time

• The A/D converter has a sample and hold circuit. If the external impedance is too high to keep sufficient
sampling time, the analog voltage charged to the capacitor of the internal sample and hold circuit is
insufficient, adversely affecting A/D conversion precision. Therefore, to satisfy the A/D conversion precision
standard, considering the relationship between the external impedance and minimum sampling time, either
adjust the register value and operating frequency or decrease the external impedance so that the sampling
time is longer than the minimum value. In addition, if sufficient sampling time cannot be secured, connect
a capacitor of about 0.1 µF to the analog input pin.

• A/D conversion error

As |VCC−VSS| decreases, the A/D conversion error increases proportionately.

Note: The values are reference values.

2.7 V ≤ VCC ≤ 3.6V

1.8 V ≤ VCC < 2.7 V

1.7 kΩ (Max)

8.4 kΩ (Max)

14.5 pF (Max)

VCC R C

25.2 pF (Max)

ComparatorAnalog input

During sampling: ON

R C

• Analog input equivalent circuit

[External impedance = 0 kΩ to 100 kΩ]
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• Relationship between external impedance and minimum sampling time
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(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)
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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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TA = +25°C, FMPL = 16 kHz (divided by 2)
Subsleep mode with the external clock operating

ICCT − VCC

TA = +25°C, FMPL = 16 kHz (divided by 2)
Watch mode with the external clock operating

ICTS − VCC

TA = +25°C, FMP = 2, 4, 8, 10, 16 MHz (divided by 2)
Time-base timer mode with the external clock operating

ICTS − TA

VCC = 3.0 V, FMP = 10, 16 MHz (divided by 2)
Time-base timer mode with the external clock operating
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■ PACKAGE DIMENSION

Please check the latest package dimension at the following URL.
http://edevice.fujitsu.com/package/en-search/

(Continued)

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
+0.201.50

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.
78 DS07-12628-2E



MB95310L/370L Series
(Continued)

Please check the latest package dimension at the following URL.
http://edevice.fujitsu.com/package/en-search/

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)

(.006±.002)

0.145±0.055

0.13(.005) M
(.013±.002)
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

(.004±.004)
0.10±0.10

(.024±.006)
0.60±0.15

0.25(.010)BSC

C

.059 –.004
+.008

–0.10
+0.201.50

0~8˚

(.020±.008)
0.50±0.20

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

Note 1) Pins width and pins thickness include plating thickness.
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■ MAJOR CHANGES IN THIS EDITION
A change on a page is indicated by a vertical line drawn on the left side of that page.

Page Section Details

1
—

Changed the family name.
F2MC-8FX → New 8FX

1 ■ FEATURES Changed the main CR clock oscillation frequency.
1/8/10 MHz ±3%, maximum machine clock frequency: 
10 MHz
→
1/8/10/12.5 MHz ±2%, maximum machine clock 
frequency: 12.5 MHz

23 ■ PIN CONNECTION Added “• Notes on handling the external clock pins while 
using the CR clock”.

46 ■ ELECTRICAL CHARACTERISTICS
3. DC Characteristics

Changed the condition for the power supply current 
(ICCMCR).
FCRH = 10 MHz
FMP = 10 MHz
Main CR clock mode
→
FCRH = 12.5 MHz
FMP = 12.5 MHz
Main CR clock mode

Changed the condition for the power supply current 
(ICCSCR).
FCL = 32 kHz
FMPL = 16 kHz
Sub-CR clock mode
(divided by 2)
TA = +25°C
→
Sub-CR clock mode
(divided by 2)
TA = +25°C

47 Changed the condition for the power supply current (ICRH).
Current consumption for the main CR oscillator at 10 MHz
→
Current consumption for the main CR oscillator

48 ■ ELECTRICAL CHARACTERISTICS
4. AC Characteristics
(1) Clock Timing

Changed the values of the clock frequency (FCRH).

58 ■ ELECTRICAL CHARACTERISTICS
4. AC Characteristics
(7) Low-voltage Detection

Deleted the following parameters:
Power hysteresis width 0, Power hysteresis width 1,
Power hysteresis width 2, Interrupt hysteresis width 0,
Interrupt hysteresis width 1, Interrupt hysteresis width 2,
Interrupt hysteresis width 3, Interrupt hysteresis width 4

59 Deleted VPHYS/VIHYS from the diagram.

64 ■ ELECTRICAL CHARACTERISTICS
4. AC Characteristics
(8) I2C Timing

Changed the settings related to the machine clock shown 
in *2.

70 to 75 ■ SAMPLE CHARACTERISTICS Added “■ SAMPLE CHARACTERISTICS”.
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FUJITSU SEMICONDUCTOR LIMITED
Nomura Fudosan Shin-yokohama Bldg. 10-23, Shin-yokohama 2-Chome,
Kohoku-ku Yokohama Kanagawa 222-0033, Japan
Tel: +81-45-415-5858
http://jp.fujitsu.com/fsl/en/

For further information please contact:

North and South America
FUJITSU SEMICONDUCTOR AMERICA, INC.
1250 E. Arques Avenue, M/S 333
Sunnyvale, CA 94085-5401, U.S.A.
Tel: +1-408-737-5600   Fax: +1-408-737-5999
http://us.fujitsu.com/micro/

Europe
FUJITSU SEMICONDUCTOR EUROPE GmbH
Pittlerstrasse 47, 63225 Langen, Germany
Tel: +49-6103-690-0 Fax: +49-6103-690-122
http://emea.fujitsu.com/semiconductor/

Korea
FUJITSU SEMICONDUCTOR KOREA LTD.
902 Kosmo Tower Building, 1002 Daechi-Dong,
Gangnam-Gu, Seoul 135-280, Republic of Korea
Tel: +82-2-3484-7100 Fax: +82-2-3484-7111
http://kr.fujitsu.com/fsk/

Asia Pacific
FUJITSU SEMICONDUCTOR ASIA PTE. LTD.
151 Lorong Chuan,
#05-08 New Tech Park 556741 Singapore
Tel : +65-6281-0770 Fax : +65-6281-0220
http://www.fujitsu.com/sg/services/micro/semiconductor/

FUJITSU SEMICONDUCTOR SHANGHAI CO., LTD.
Rm. 3102, Bund Center, No.222 Yan An Road (E),
Shanghai 200002, China
Tel : +86-21-6146-3688 Fax : +86-21-6335-1605
http://cn.fujitsu.com/fss/

FUJITSU SEMICONDUCTOR PACIFIC ASIA LTD.
10/F., World Commerce Centre, 11 Canton Road,
Tsimshatsui, Kowloon, Hong Kong
Tel : +852-2377-0226 Fax : +852-2376-3269
http://cn.fujitsu.com/fsp/

Specifications are subject to change without notice. For further information please contact each office.

All Rights Reserved.
The contents of this document are subject to change without notice. 
Customers are advised to consult with sales representatives before ordering.
The information, such as descriptions of function and application circuit examples, in this document are presented solely for the purpose
of reference to show examples of operations and uses of FUJITSU SEMICONDUCTOR device; FUJITSU SEMICONDUCTOR does
not warrant proper operation of the device with respect to use based on such information. When you develop equipment incorporating
the device based on such information, you must assume any responsibility arising out of such use of the information. 
FUJITSU SEMICONDUCTOR assumes no liability for any damages whatsoever arising out of the use of the information.
Any information in this document, including descriptions of function and schematic diagrams, shall not be construed as license of the use
or exercise of any intellectual property right, such as patent right or copyright, or any other right of FUJITSU SEMICONDUCTOR or any
third party or does FUJITSU SEMICONDUCTOR warrant non-infringement of any third-party's intellectual property right or other right
by using such information. FUJITSU SEMICONDUCTOR assumes no liability for any infringement of the intellectual property rights or
other rights of third parties which would result from the use of information contained herein.
The products described in this document are designed, developed and manufactured as contemplated for general use, including without
limitation, ordinary industrial use, general office use, personal use, and household use, but are not designed, developed and manufactured
as contemplated (1) for use accompanying fatal risks or dangers that, unless extremely high safety is secured, could have a serious effect
to the public, and could lead directly to death, personal injury, severe physical damage or other loss (i.e., nuclear reaction control in
nuclear facility, aircraft flight control, air traffic control, mass transport control, medical life support system, missile launch control in
weapon system), or (2) for use requiring extremely high reliability (i.e., submersible repeater and artificial satellite).
Please note that FUJITSU SEMICONDUCTOR will not be liable against you and/or any third party for any claims or damages aris-
ing in connection with above-mentioned uses of the products.
Any semiconductor devices have an inherent chance 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.
Exportation/release of any products described in this document may require necessary procedures in accordance with the regulations
of the Foreign Exchange and Foreign Trade Control Law of Japan and/or US export control laws.
The company names and brand names herein are the trademarks or registered trademarks of their respective owners.
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