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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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MB95100AM Series
■ HANDLING DEVICES
• Preventing Latch-up

Care must be taken to ensure that maximum voltage ratings are not exceeded when they are used.

Latch-up may occur on CMOS ICs if voltage higher than VCC or lower than VSS is applied to input and output pins
other than medium- and high-withstand voltage pins or if higher than the rating voltage is applied between VCC

pin and VSS pin.

When latch-up occurs, power supply current increases rapidly and might thermally damage elements. 

Also, take care to prevent the analog power supply voltage (AVCC, AVR) and analog input voltage from exceeding
the digital power supply voltage (VCC) when the analog system power supply is turned on or off.

• Stable Supply Voltage

Supply voltage should be stabilized. 

A sudden change in power-supply voltage may cause a malfunction even within the guaranteed operating range
of the Vcc power-supply voltage.

For stabilization, in principle, keep the variation in Vcc ripple (p-p value) in a commercial frequency range 
(50 Hz/60 Hz) not to exceed 10% of the standard Vcc value and suppress the voltage variation so that the
transient variation rate does not exceed 0.1 V/ms during a momentary change such as when the power supply
is switched.

• Precautions for Use of External Clock

Even when an external clock is used, oscillation stabilization wait time is required for power-on reset, wake-up
from sub clock mode or stop mode.

• Serial communication

There is a possibility to receive wrong data due to noise or other causes on the serial communication.

Therefore, design a printed circuit board so as to avoid noise. 

Consider receiving of wrong data when designing the system. For example apply a checksum and retransmit
the data if an error occurs.

■ PIN CONNECTION
• Treatment of Unused Input Pin

Leaving unused input pins unconnected can cause abnormal operation or latch-up, leaving to permanent dam-
age. Unused input pins should always be pulled up or down through resistance of at least 2 kΩ. Any unused
input/output pins may be set to output mode and left open, or set to input mode and treated the same as unused
input pins. If there is unused output pin, make it to open.

• Treatment of Power Supply Pins on A/D Converter

Connect to be AVCC = VCC and AVSS = AVR = VSS even if the A/D converter is not in use.

Noise riding on the AVCC pin may cause accuracy degradation. So, connect approx. 0.1 μF ceramic capacitor
as a bypass capacitor between AVCC and AVSS pins in the vicinity of this device. 
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MB95100AM Series
■ PROGRAMMING FLASH MEMORY MICROCONTROLLERS USING PARALLEL 
PROGRAMMER

• Suppor te d Parall e l Progra m m e rs and Adapte rs

The following table lists supported parallel programmers and adapters.

Note : For information on applicable adapter models and parallel programmers, contact the following: 
Flash Support Group, Inc. TEL: +81-53-428-8380

• Sector Configura ti on

The individual sectors of Flash memory correspond to addresses used for CPU access and programming by
the parallel programmer as follows: 

• Program m i ng Method

1) Set the type code of the parallel programmer to “17222”.
2) Load program data to programmer addresses 71000H to 7FFFFH.
3) Programmed by parallel programmer

Package Applicable adapter model Parallel programmers

FPT-64P-M24 TEF110-108F35AP AF9708 (Ver 02.35G or more)
AF9709/B (Ver 02.35G or more)

AF9723+AF9834 (Ver 02.08E or more)FPT-64P-M23 TEF110-108F36AP

*: Programmer addresses are equivalent to CPU addresses, used when the parallel programmer programs 
data into Flash memory.
These programmer addresses are used for the parallel programmer to program or erase data in Flash 
memory.

Flash memory CPU address Programmer address*

SA1 (4 Kbytes)
1000H 71000H

1FFFH 71FFFH

SA2 (4 Kbytes)
2000H 72000H

2FFFH 72FFFH

SA3 (4 Kbytes)
3000H 73000H

3FFFH 73FFFH

SA4 (16 Kbytes)
4000H 74000H

7FFFH 77FFFH

SA5 (16 Kbytes)
8000H 78000H

BFFFH 7BFFFH

SA6 (4 Kbytes)
C000H 7C000H

CFFFH 7CFFFH

SA7 (4 Kbytes)
D000H 7D000H

DFFFH 7DFFFH

SA8 (4 Kbytes)
E000H 7E000H

EFFFH 7EFFFH

SA9 (4 Kbytes)
F000H 7F000H

FFFFH 7FFFFH

Lo
w

er
 b

an
k

U
pp

er
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k

• MB95F108AMS/F108ANS/F108AJS/F108AMW/F108ANW/F108AJW (60 Kbytes) 
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MB95100AM Series
Flash RAM Address #1 Address #2

MB95F104AMS/F104ANS/F104AJS
16 Kbytes 512 bytes 0280H C000H

MB95F104AMW/F104ANW/F104AJW

MB95F106AMS/F106ANS/F106AJS
32 Kbytes 1 Kbyte 0480H 8000H

MB95F106AMW/F106ANW/F106AJW

MB95F108AMS/F108ANS/F108AJS
60 Kbytes 2 Kbytes 0880H 1000H

MB95F108AMW/F108ANW/F108AJW
DS07-12614-5E   21



MB95100AM Series
The RP indicates the address of the register bank currently being used. The relationship between the content
of RP and the real address conforms to the conversion rule illustrated below: 

The DP specifies the area for mapping instructions (16 different instructions such as MOV A, dir) using direct
addresses to 0080H to 00FFH.

The CCR consists of the bits indicating arithmetic operation results or transfer data contents and the bits that
control CPU operations at interrupt.

Direct bank poin te r (DP2 to DP0) Specified addr e ss area Mappin g are a

XXXB (no effect to mapping) 0000H to 007FH 0000H to 007FH (without mapping) 

000B (initial value) 

0080H to 00FFH

0080H to 00FFH (without mapping) 

001B 0100H to 017FH

010B 0180H to 01FFH

011B 0200H to 027FH

100B 0280H to 02FFH

101B 0300H to 037FH

110B 0380H to 03FFH

111B 0400H to 047FH

H flag  : Set to “1” when a carry or a borrow from bit 3 to bit 4 occurs as a result of an arithmetic operation. 
Cleared to “0” otherwise. This flag is for decimal adjustment instructions.

I flag  : Interrupt is enabled when this flag is set to “1”. Interrupt is disabled when this flag is set to “0”. 
The flag is set to “0” when reset. 

IL1, IL0  : Indicates the level of the interrupt currently enabled. Processes an interrupt only if its request level 
is higher than the value indicated by this bit.

IL1 IL0 Interrupt leve l Priori ty

0 0 0 High

Low = no interruption

0 1 1

1 0 2

1 1 3

N flag  : Set to “1” if the MSB is set to “1” as the result of an arithmetic operation. Cleared to “0” when the 
bit is set to “0”.

Z flag  : Set to “1” when an arithmetic operation results in “0”. Cleared to “0” otherwise.
V flag  : Set to “1” if the complement on 2 overflows as a result of an arithmetic operation. Cleared to “0” 

otherwise. 
C flag  : Set to “1” when a carry or a borrow from bit 7 occurs as a result of an arithmetic operation. Cleared 

to “0” otherwise. Set to the shift-out value in the case of a shift instruction.

"0" "0" "0" "0" "0" "0" "0" "1" R4 R3 R2 R1 R0 b2 b1 b0

A7 A6 A5 A4 A3 A2 A1 A0A15 A14 A13 A12 A11 A10 A9 A8

• Rule for Conversion of Actual Addresses in the General-purpose Register Area

Generated address

RP upper OP code lower
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MB95100AM Series
(Continued)

Addres s Registe r 
abbrevia ti o n Regist er nam e R/W Initia l val u e

002BH DDRG Port G direction register R/W 00000000B

002CH ⎯  (Disabled) ⎯ ⎯

002DH PUL1 Port 1 pull-up register R/W 00000000B

002EH PUL2 Port 2 pull-up register R/W 00000000B

002FH PUL3 Port 3 pull-up register R/W 00000000B

0030H PUL4 Port 4 pull-up register R/W 00000000B

0031H PUL5 Port 5 pull-up register R/W 00000000B

0032H PUL7 Port 7 pull-up register R/W 00000000B

0033H ⎯  (Disabled) ⎯ ⎯

0034H PULE Port E pull-up register R/W 00000000B

0035H PULG Port G pull-up register R/W 00000000B

0036H T01CR1 8/16-bit compound timer 01 control status register 1 ch.0 R/W 00000000B

0037H T00CR1 8/16-bit compound timer 00 control status register 1 ch.0 R/W 00000000B

0038H T11CR1 8/16-bit compound timer 11 control status register 1 ch.1 R/W 00000000B

0039H T10CR1 8/16-bit compound timer 10 control status register 1 ch.1 R/W 00000000B

003AH PC01 8/16-bit PPG1 control register ch.0 R/W 00000000B

003BH PC00 8/16-bit PPG0 control register ch.0 R/W 00000000B

003CH PC11 8/16-bit PPG1 control register ch.1 R/W 00000000B

003DH PC10 8/16-bit PPG0 control register ch.1 R/W 00000000B

003EH TMCSRH0 16-bit reload timer control status register (Upper byte) ch.0 R/W 00000000B

003FH TMCSRL0 16-bit reload timer control status register (Lower byte) ch.0 R/W 00000000B

0040H, 
0041H

⎯  (Disabled) ⎯ ⎯

0042H PCNTH0 16-bit PPG status control register (Upper byte) ch.0 R/W 00000000B

0043H PCNTL0 16-bit PPG status control register (Lower byte) ch.0 R/W 00000000B

0044H PCNTH1 16-bit PPG status control register (Upper byte) ch.1 R/W 00000000B

0045H PCNTL1 16-bit PPG status control register (Lower byte) ch.1 R/W 00000000B

0046H, 
0047H

⎯  (Disabled) ⎯ ⎯

0048H EIC00 External interrupt circuit control register ch.0/ch.1 R/W 00000000B

0049H EIC10 External interrupt circuit control register ch.2/ch.3 R/W 00000000B

004AH EIC20 External interrupt circuit control register ch.4/ch.5 R/W 00000000B

004BH EIC30 External interrupt circuit control register ch.6/ch.7 R/W 00000000B

004CH EIC01 External interrupt circuit control register ch.8/ch.9 R/W 00000000B

004DH EIC11 External interrupt circuit control register ch.10/ch.11 R/W 00000000B
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MB95100AM Series
(Continued)
 (Vcc = AVcc = 5.0 V ± 10%, AVss = Vss = 0.0 V, TA =  − 40 °C to  + 85 °C)

*1 : P10, P50, P51, and P67 can switch the input level to either the “CMOS input level” or “hysteresis input level”.  
The switching of the input level can be set by the input level selection register (ILSR).

*2 : Single clock products only

*3 : Product without clock supervisor only

*4 : • The power-supply current is determined by the external clock. When the low voltage detection option is 
selected, the power-supply current will be a value of adding current consumption of the low voltage detection 
circuit (ILVD) to the specified value. Also, when both low voltage detection option and clock supervisor are 
selected, the power-supply current will be a value of adding current consumption of the low voltage detection 
circuit (ILVD) and current consumption of internal CR oscillator (ICSV) to the specified value.

• Refer to “4. AC Characteristics (1) Clock Timing” for FCH and FCL.
• Refer to “4. AC Characteristics (2) Source Clock/Machine Clock” for FMP and FMPL.

Parame te r Sym-
bol Pin nam e Conditi o n s

Value
Unit Remarks

Min Typ Max

Power
supply
current*4 ICTS

VCC

 (External clock
operation) 

VCC = 5.5 V
FCH = 10 MHz
Timebase timer mode
TA =  + 25 °C

⎯ 0.15 1.10 mA

ICCH

VCC = 5.5 V
Sub stop mode
TA =  + 25 °C

⎯ 3.5 20 μA
Main stop 
mode for single 
clock product

ILVD

VCC Current consumption for 
low voltage detection 
circuit only

⎯ 38 50 μA

ICSV

At oscillating 100 kHz 
current consumption of 
internal CR oscillator

⎯ 20 36 μA

IA

AVcc VCC = 5.5 V
FCH = 16 MHz
At operating of A/D
conversion

⎯ 2.4 4.7 mA

IAH

VCC = 5.5 V
FCH = 16 MHz
At stopping A/D 
conversion
TA =  + 25 °C

⎯ 1 5 μA
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MB95100AM Series
16.25 MHz0.5 MHz

2.42

3 MHz

5.5

131.072 kHz16.384 kHz

2.42

32 kHz

5.5

10 MHz

3.5

O
pe

ra
tin

g 
vo

lta
ge

 (
V

) 

Source clock frequency (FSPL) 
Main clock operating guarantee range

Sub PLL, Sub clock mode, watch mode, 
operating guarantee range

Main clock mode, main PLL  mode
operating guarantee range

PLL operating guarantee range
PLL operating guarantee range

O
pe

ra
tin

g 
vo

lta
ge

 (
V

) 
Source clock frequency (FSP) 

• Operati n g volt ag e − Operat i n g freque n cy ( TA =  − 40 °C to  + 85 °C) 
• MB95F104AMS/F104ANS/F104AJS/F106AMS/F106ANS/F106AJS/F108AMS/F108ANS/F108AJS/F104AMW/

MB95F104ANW/F104AJW/F106AMW/F106ANW/F106AJW/F108AMW/F108ANW/F108AJW

• Operat in g vol ta g e  − Operati ng frequ en c y  (TA =  + 5 °C to  + 35 °C) 
• MB95FV100D-103

2.7

5.5

131.072 kHz16.384 kHz

2.7

32 kHz

5.5

16.25 MHz0.5 MHz 3 MHz 10 MHz

3.5

Source clock frequency (FSPL) 

O
pe

ra
tin

g 
vo

lta
ge

 (
V

) 

Sub PLL, sub clock mode and 
watch mode operation guarantee range

PLL operation guarantee range

Source clock frequency (FSP) 

O
pe

ra
tin

g 
vo

lta
ge

 (
V

) 

PLL operation guarantee range
Main clock operation guarantee range

Main clock mode and main PLL mode 
operation guarantee range
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MB95100AM Series
(3) Extern a l Reset
 (Vcc = 5.0 V ± 10%, AVss = Vss = 0.0 V, TA =  − 40 °C to  + 85 °C)

*1 : Refer to “ (2) Source Clock/Machine Clock” for tMCLK. 

*2 : Oscillation time of oscillator is the time that the amplitude reaches 90 %. In the crystal oscillator, the oscillation 
time is between several ms and tens of ms. In ceramic oscillators, the oscillation time is between hundreds of 
μs and several ms. In the external clock, the oscillation time is 0 ms. 

Parame te r Symbol
Value

Unit Remark s
Min Max

RST “L” level 
pulse width

tRSTL

2 tMCLK*1 ⎯ ns At normal operating

Oscillation time of oscillator*2 
+ 100

⎯ μs
At stop mode, sub clock mode, 
sub sleep mode, and watch mode

100 ⎯ μs At timebase timer mode

tRSTL

0.2 VCC
RST

0.2 VCC

tRSTL
0.2 VCC 0.2 VCC

100 μs

RST

X0

• At normal operating

• At stop mode, sub clock mode, sub sleep mode, watch mode, and power-on

Internal 
operating 
clock

Internal reset

90% of 
amplitude

Oscillation time 
of oscillator Oscillation stabilization wait time

Execute instruction
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MB95100AM Series
 (4) Power-on Reset
 (AVss = Vss = 0.0 V, TA =  − 40 °C to  + 85 °C)

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

.

Parame te r Symbol Condit i o n s
Value

Unit Remarks
Min Max

Power supply rising time tR ⎯ ⎯ 50 ms

Power supply cutoff time
tOFF ⎯ 1 ⎯ ms

Waiting time until 
power-on

0.2 V0.2 V

tOFFtR

2.5 V

0.2 VVCC

VCC

2.3 V

VSS

Hold condition in STOP mode

Limiting the slope of rising within 
30 mV/ms is recommended.
46 DS07-12614-5E



MB95100AM Series
 (5) Periph e r al Input Timing
 (Vcc = 5.0 V ± 10%, AVss = Vss = 0.0 V, TA =  − 40 °C to  + 85 °C)

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

Paramet e r Symbol Pin name
Value

Unit
Min Max

Peripheral input “H” pulse 
width

tILIH
INT00 to INT07, 
INT10 to INT13, 

EC0, EC1, TI0, TRG0/ADTG, 
TRG1

2 tMCLK* ⎯ ns

Peripheral input “L” pulse 
width

tIHIL 2 tMCLK* ⎯ ns

tILIH

INT00 to INT07,
INT10 to INT13, EC0, EC1,
TI0, TRG0/ADTG, TRG1

0.8 VCC 0.8 VCC

0.2 VCC 0.2 VCC

tIHIL
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MB95100AM Series
(6) UART/SIO, Serial I/O Timing
 (Vcc = 5.0 V ± 10%, AVss = Vss = 0.0 V, TA =  − 40 °C to  + 85 °C)

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

Paramet e r Symbol Pin name Conditi on s
Value

Unit
Min Max

Serial clock cycle time tSCYC UCK0
Internal 
clock 

operation

4 tMCLK* ⎯ ns

UCK  ↓ → UO time tSLOV UCK0, UO0  − 190  + 190 ns

Valid UI → UCK ↑ tIVSH UCK0, UI0 2 tMCLK* ⎯ ns

UCK ↑ → valid UI hold time tSHIX UCK0, UI0 2 tMCLK* ⎯ ns

Serial clock “H” pulse width tSHSL UCK0

External 
clock 

operation

4 tMCLK* ⎯ ns

Serial clock “L” pulse width tSLSH UCK0 4 tMCLK* ⎯ ns

UCK ↓ → UO time tSLOV UCK0, UO0 ⎯ 190 ns

Valid UI → UCK ↑ tIVSH UCK0, UI0 2 tMCLK* ⎯ ns

UCK ↑ → valid UI hold time tSHIX UCK0, UI0 2 tMCLK* ⎯ ns

tSCYC

tIVSH

0.8 VCC

0.2 VCC

0.8 VCC

0.2 VCC

tSHIX

tSLOV

0.8 V
2.4 V

0.8 V

2.4 V

UCK0

UO0

UI0

0.8 V

tSLSH

tIVSH tSHIX

tSLOV

0.2 VCC 0.2 VCC

0.8 VCC 0.8 VCC

tSHSL

2.4 V

UCK0

UO0

UI0

0.8 V

0.8 VCC

0.2 VCC

0.8 VCC

0.2 VCC

• Internal shift clock mode

• External shift clock mode
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MB95100AM Series
Samplin g at the risi n g edg e of samp l i n g clo ck *1 and enabled ser ia l clo ck del ay *2

(ESCR regist e r : SCES bit = 0, ECCR regist e r : SCDE bit = 1)
 (Vcc = 5.0 V ± 10%, AVss = Vss = 0.0 V, TA =  − 40 °C to  + 85 °C)

*1 : Provide switch function whether sampling of reception data is performed at rising edge or falling edge of the 
serial clock.

*2 : Serial clock delay function is used to delay half clock for the output signal of serial clock.

*3 : Refer to “ (2) Source Clock/Machine Clock” for tMCLK.

Paramet e r Sym-
bol Pin name Conditi o n s

Value
Unit

Min Max

Serial clock cycle time tSCYC SCK

Internal clock 
operation output pin : 
CL = 80 pF + 1 TTL.

5 tMCLK*3 ⎯ ns

SCK ↑ → SOT delay time tSHOVI SCK, SOT  − 95  + 95 ns

Valid SIN → SCK ↓ tIVSLI SCK, SIN tMCLK*3 + 190 ⎯ ns

SCK ↓ → valid SIN hold time tSLIXI SCK, SIN 0 ⎯ ns

SOT → SCK ↓ delay time tSOVLI SCK, SOT ⎯ 4 tMCLK*3 ns

SCK

SOT

SIN

2.4 V

0.8 V 0.8 VtSHOVI

2.4 V
0.8 V 

0.8 VCC

0.2 VCC

0.8 VCC

0.2 VCC

2.4 V 
0.8 V 

tSCYC

tSOVLI

tIVSLI tSLIXI
DS07-12614-5E   53



MB95100AM Series
Samplin g at the falli n g edg e of samp l i n g clo ck *1 and enabled ser ia l clo ck del ay *2

(ESCR regist e r : SCES bit = 1, ECCR regist e r : SCDE bit = 1)
 (Vcc = 5.0 V ± 10%, AVss = Vss = 0.0 V, TA =  − 40 °C to  + 85 °C)

*1 : Provide switch function whether sampling of reception data is performed at rising edge or falling edge of the 
serial clock.

*2 : Serial clock delay function is used to delay half clock for the output signal of serial clock.

*3 : Refer to “ (2) Source Clock/Machine Clock” for tMCLK.

Paramet e r Sym-
bol Pin name Condit i o n s

Value
Unit

Min Max

Serial clock cycle time tSCYC SCK

Internal clock 
operating output pin : 
CL = 80 pF + 1 TTL.

5 tMCLK*3 ⎯ ns

SCK ↓ → SOT delay time tSLOVI SCK, SOT  − 95  + 95 ns

Valid SIN → SCK ↑ tIVSHI SCK, SIN tMCLK*3 + 190 ⎯ ns

SCK ↑ → valid SIN hold time tSHIXI SCK, SIN 0 ⎯ ns

SOT → SCK ↑ delay time tSOVHI SCK, SOT ⎯ 4 tMCLK*3 ns

SCK

SOT

SIN

2.4 V 2.4 V

0.8 V
tSLOVI

2.4 V
0.8 V 

0.8 VCC

0.2 VCC

0.8 VCC

0.2 VCC

2.4 V 
0.8 V 

tSCYC

tSOVHI

tIVSHI tSHIXI
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MB95100AM Series
(Continued)
 (Vcc = 5.0 V ± 10%, AVss = Vss = 0.0 V, TA =  − 40 °C to  + 85 °C)

*1 : R, C : Pull-up resistor and load capacitor of the SCL and SDA lines.

*2 : • Refer to “ (2) Source Clock/Machine Clock” for tMCLK.

• m is CS4 bit and CS3 bit (bit 4 and bit 3) of clock control register (ICCR0) .
• n is CS2 bit to CS0 bit (bit 2 to bit 0) of clock control register (ICCR0) .
• Actual timing of I2C is determined by m and n values set by the machine clock (tMCLK) and CS4 to CS0 of 

ICCR0 register.
• Standard-mode : 

m and n can be set at the range : 0.9 MHz < tMCLK (machine clock) < 10 MHz.
Setting of m and n limits the machine clock that can be used below.

 (m, n)  =  (1, 8)  : 0.9 MHz < tMCLK ≤ 1 MHz
 (m, n)  =  (1, 22) ,  (5, 4) ,  (6, 4) ,  (7, 4) ,  (8, 4)  : 0.9 MHz < tMCLK ≤ 2 MHz
 (m, n)  =  (1, 38) ,  (5, 8) ,  (6, 8) ,  (7, 8) ,  (8, 8)  : 0.9 MHz < tMCLK ≤ 4 MHz
 (m, n)  =  (1, 98)  : 0.9 MHz < tMCLK ≤ 10 MHz

• Fast-mode : 
m and n can be set at the range : 3.3 MHz < tMCLK (machine clock) < 10 MHz.
Setting of m and n limits the machine clock that can be used below.
 (m, n)  =  (1, 8)  : 3.3 MHz < tMCLK ≤ 4 MHz
 (m, n)  =  (1, 22) ,  (5, 4)  : 3.3 MHz < tMCLK ≤ 8 MHz
 (m, n)  =  (6, 4)  : 3.3 MHz < tMCLK ≤ 10 MHz

Paramet e r Sym-
bol

Pin
nam e Conditi on

Value* 2

Unit Remark s
Min Max

Data hold time
tHD;DAT

SCL0
SDA0

R = 1.7 kΩ, 
C = 50 pF*1 0 ⎯ ns

At reception

Data setup time
tSU;DAT

SCL0
SDA0

tMCLK − 20 ⎯ ns
At reception

SDA↓→SCL↑
 (at wake-up function) tWAKEUP

SCL0
SDA0

Oscillation stabilization 
wait time

+ 2 tMCLK − 20
⎯ ns
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5. A/D Conver t e r

(1) A/D Conver t e r Electr i ca l Charact er is t ics
 (AVcc = Vcc = 4.0 V to 5.5 V, AVss = Vss = 0.0 V, TA =  − 40 °C to  + 85 °C)

Paramet e r Symbol
Value

Unit Remarks
Min Typ Max

Resolution

⎯

⎯ ⎯ 10 bit

Total error  − 3.0 ⎯  + 3.0 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
AVR − 

3.5 LSB
AVR − 

1.5 LSB
AVR + 

0.5 LSB
V

Compare time
⎯

0.9 ⎯ 16500 μs 4.5 V ≤ AVcc ≤ 5.5 V

1.8 ⎯ 16500 μs 4.0 V ≤ AVcc < 4.5 V

Sampling time

⎯

0.6 ⎯ ∞ μs
4.5 V ≤ AVcc ≤ 5.5 V, 
At external impedance < 
5.4 kΩ

1.2 ⎯ ∞ μs
4.0 V ≤ AVcc < 4.5 V,
At external impedance < 
2.4 kΩ

Analog input current IAIN  − 0.3 ⎯  + 0.3 μA

Analog input voltage VAIN AVss ⎯ AVR V

Reference voltage ⎯ AVss + 4.0 ⎯ AVcc V AVR pin

Reference voltage
supply current

IR ⎯ 600 900 μA
AVR pin, 
During A/D operation

IRH ⎯ ⎯ 5 μA
AVR pin, 
At stop mode
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(Continued)

AVSS AVR

AVSS AVR AVSS AVR

VNT

AVSS AVR

001H

002H

003H

004H

 

3FCH

3FDH

3FEH

3FFH

 

001H

002H

003H

004H

3FDH

3FEH

3FFH

 

 

N-2H

N-1H

NH

N+1H

{1 LSB × N + VOT}

VNT

V (N+1)T

Full-scale transition error

D
ig

ita
l o

ut
pu

t

Actual conversion 
characteristic

Actual conversion 
characteristic

Ideal 
characteristics

Analog input

VFST 
(measurement 

value)

Zero transition error

D
ig

ita
l o

ut
pu

t

Actual conversion 
characteristic

Actual conversion 
characteristic

Analog input

VOT (measurement value)

 − 1Differential linear error 
in digital output N

V (N + 1) T − VNT

1 LSB
Linearity error in 
digital output N

VNT − {1 LSB × N + VOT}
1 LSB

Linearity error

D
ig

ita
l o

ut
pu

t

Actual conversion 
characteristic

Actual conversion 
characteristic

Analog input

Ideal characteristics

Differential linear error

D
ig

ita
l o

ut
pu

t

Actual conversion 
characteristic

Actual conversion 
characteristic

Analog input

Ideal characteristics

VFST 
(measurement 

value)

VOT (measurement value)

N  : A/D converter digital output value
VNT : A voltage at which digital output transits from (N − 1) to N.
VOT (Ideal value) = AVSS + 0.5 LSB [V]
VFST (Ideal value) = AVR − 1.5 LSB [V]

Ideal 
characteristics

  =  = 
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■ MASK OPTION

* : Refer to table below about clock mode select, low voltage detection reset, clock supervisor select and reset output.

No.

Par t number MB95108AM

MB95F104AMS
MB95F104ANS
MB95F104AJS
MB95F106AMS
MB95F106ANS
MB95F106AJS
MB95F108AMS
MB95F108ANS
MB95F108AJS

MB95F104AMW
MB95F104ANW
MB95F104AJW
MB95F106AMW
MB95F106ANW
MB95F106AJW
MB95F108AMW
MB95F108ANW
MB95F108AJW

MB95FV100D-103

Specifying pro c ed u r e
Specify whe n

o rde r i n g 
MASK

Setting
di sabled

Settin g
di sabled

Setting
di sabled

1
Clock mode select
• Single-system clock mode
• Dual-system clock mode

Selectable
Single-system

clock mode
Dual-system
clock mode

Changing by the 
switch on MCU board

2

Low voltage detection 
reset*
• With low voltage detection 

reset
• Without low voltage 

detection reset

Specify when
ordering  MASK

Specified by
part number

Specified by
part number

Changing by the 
switch on MCU board

3
Clock supervisor*
• With clock supervisor
• Without clock supervisor

Specify when
ordering MASK

Specified by
part number

Specified by
part number

Changing by the 
switch on MCU board

4

Reset output*
• With reset output
• Without reset output

Specify when
ordering MASK

Specified by
part number

Specified by
part number

MCU board switch set 
as following ;
• With supervisor :

Without reset 
output

• Without supervisor :
With reset output

5

Oscillation stabilization 
wait time

Fixed to 
oscillation 

stabilization wait 
time of 

(214-2) /FCH

Fixed to 
oscillation 

stabilization wait 
time of 

(214-2) /FCH

Fixed to 
oscillation 

stabilization wait 
time of  

(214-2) /FCH

Fixed to 
oscillation 

stabilization wait 
time of 

(214-2) /FCH
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(Continued)

Please confirm the latest Package dimension by following URL.
http://edevice.fujitsu.com/package/en-search/

64-pin plastic LQFP Lead pitch 0.65 mm

Package width ×
package length

12.0 × 12.0 mm

Lead shape Gullwing

Sealing method Plastic mold

Mounting height 1.70 mm MAX

Code
(Reference)

P-LFQFP64-12×12-0.65

64-pin plastic LQFP
(FPT-64P-M23)

(FPT-64P-M23)

C 2003  FUJITSU  LIMITED  F64034S-c-1-1

0.65(.026)

0.10(.004)

1 16

17

3249

64

3348

*12.00±0.10(.472±.004)SQ

14.00±0.20(.551±.008)SQ

INDEX

0.32±0.05
(.013±.002)

M0.13(.005)

0.145±0.055
(.0057±.0022)

"A"

.059 –.004
+.008

–0.10
+0.20

1.50

0~8�

0.25(.010)

(Mounting height)

0.50±0.20
(.020±.008)
0.60±0.15

(.024±.006)

0.10±0.10
(.004±.004)

Details of "A" part

(Stand off)

Dimensions in mm (inches).
Note: The values in parentheses are reference values©2003-2008 FUJITSU MICROELECTRONICS LIMITED  F64034S-c-1-2

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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