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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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Program Memory Size 20KB (20K x 8)

Program Memory Type FLASH

EEPROM Size -
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Voltage - Supply (Vcc/Vdd) 2.4V ~ 5.5V

Data Converters A/D 17x8/10b

Oscillator Type External

Operating Temperature -40°C ~ 85°C (TA)

Mounting Type Surface Mount

Package / Case 32-LQFP
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(Continued)
Part number

Parameter

MB95F432H MB95F433H MB95F434H MB95F432K MB95F433K MB95F434K

I2C

1 channel

• Master/slave transmission and receiving
• It has a bus error function, an arbitration function, a transmission direction detection function

and a wake-up function.
• It also has functions of generating and detecting repeated START conditions.

16-bit PPG
• PWM mode and single-shot mode are available to use.
• Ch. 0 can work with the multi-functional timer or individually.

Output compare
• 1 channel of 16-bit free-running timer with a compare buffer
• 2 channels of 16-bit output compare

Voltage 
comparator

4 channels

OPAMP

• This is an operational amplifier used in an induction heater. It contains 7 software (registers)
select close loop gain selections for ground current sensing according to different sense
resistor values. The OPAMP can also work as a standalone OPAMP.

• It selects closed loop gain for ground current sensing according to different sense resistor
values of a standalone OPAMP.

Watch prescaler Eight different time intervals can be selected.

Flash memory

• It supports automatic programming, Embedded Algorithm, and write/erase/erase-suspend/
erase-resume commands.

• It has a flag indicating the completion of the operation of Embedded Algorithm.
• Number of write/erase cycles: 100000
• Data retention time: 20 years
• Flash security feature for protecting the content of the Flash memory

Standby mode Sleep mode, stop mode, watch mode, time-base timer mode

Package
FPT-32P-M30
DIP-32P-M06
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(Continued)

*1: Package code: FPT-32P-M30

*2: Package code: DIP-32P-M06

*3: For the I/O circuit types, see “■ I/O CIRCUIT TYPE”.

Pin no.
Pin name

I/O 
circuit 
type*3

Function
LQFP32*1 SH-DIP32*2

21 25

P74

I

General-purpose I/O port

CMP1_P Comparator ch. 1 positive input pin

AN10 A/D converter analog input pin

22 26

P75

I

General-purpose I/O port

CMP1_N Comparator ch. 1 negative input pin

AN11 A/D converter analog input pin

23 27

P76

D

General-purpose I/O port

CMP2_O Comparator ch. 2 output pin

UCK UART/SIO clock I/O pin

24 28

P63

I

General-purpose I/O port

CMP2_P Comparator ch. 2 positive input pin

AN12 A/D converter analog input pin

25 29

P64

I

General-purpose I/O port

CMP2_N Comparator ch. 2 negative input pin

AN13 A/D converter analog input pin

26 30

P65

L

General-purpose I/O port

CMP3_O Comparator ch. 3 output pin

UO UART/SIO data output pin

SDA I2C data I/O pin

27 31

P66

I

General-purpose I/O port

CMP3_P Comparator ch. 3 positive input pin

AN14 A/D converter analog input pin

28 32

P67

I

General-purpose I/O port

CMP3_N Comparator ch. 3 negative input pin

AN15 A/D converter analog input pin

29 1

PF2

A

General-purpose I/O port

RST
Reset pin
Dedicated reset pin in MB95F432H/F433H/F434H

30 2
PF0

B
General-purpose I/O port

X0 Main clock I/O oscillation pin

31 3
PF1

B
General-purpose I/O port

X1 Main clock I/O oscillation pin

32 4 VSS — Power supply pin (GND)
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■ I/O CIRCUIT TYPE

(Continued)

Type Circuit Remarks

A • N-ch open drain output
• Hysteresis input
• Reset output

B • Oscillation circuit
• High-speed side

Feedback resistance:
approx. 1 MΩ

• CMOS output
• Hysteresis input

C • Oscillation circuit
• Low-speed side

Feedback resistance: 
approx.10 MΩ

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

N-ch
Reset output / Digital output

Reset input / Hysteresis input

Standby control / Port select

Clock input

Port select

Digital output

Digital output

Standby control

Hysteresis input

Digital output

Digital output

Standby control

Hysteresis input

Port select

X1

X0

N-ch

P-ch

N-ch 

P-ch

Clock input
X1A

X0A

Standby control / Port select

N-ch

P-ch

Port select

Digital output

Digital output

Standby control

Hysteresis input

N-ch

Digital output

Digital output

Digital output

Standby control

Hysteresis input

P-ch

R
Pull-up control

Port select

P-ch

R
Pull-up control
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(Continued)

Type Circuit Remarks

I • CMOS output
• Hysteresis input

J • CMOS output
• Hysteresis input

K • CMOS output
• Hysteresis input

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

(as I2C output)

N-ch

P-ch

P-ch
Digital output

Digital output

Analog input for A/D

Analog input for VC

Analog input control
Standby control
Hysteresis input

N-ch

P-ch

P-ch
Digital output

Digital output

Analog output

Analog output control
Standby control
Hysteresis input

N-ch

P-ch

P-ch
Digital output

Digital output

Analog input

Analog input control
Standby control
Hysteresis input

N-ch

P-ch

P-ch
I2C output control
Digital output

Digital output

Standby control

Hysteresis input

CMOS input
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■ NOTES ON DEVICE HANDLING
• Preventing latch-ups

When using the device, ensure that the voltage applied does not exceed the maximum voltage rating.
In a CMOS IC, if a voltage higher than VCC or a voltage lower than VSS is applied to an input/output pin that
is neither a medium-withstand voltage pin nor a high-withstand voltage pin, or if a voltage out of the rating
range of power supply voltage mentioned in "1. Absolute Maximum Ratings" of “■ ELECTRICAL CHARAC-
TERISTICS” is applied to the VCC pin or the VSS pin, a latch-up may occur.
When a latch-up occurs, power supply current increases significantly, which may cause a component to be
thermally destroyed.

• Stabilizing supply voltage
Supply voltage must be stabilized.
A malfunction may occur when power supply voltage fluctuates rapidly even though the fluctuation is within
the guaranteed operating range of the VCC power supply voltage.
As a rule of voltage stabilization, suppress voltage fluctuation so that the fluctuation in VCC ripple (p-p value)
at the commercial frequency (50 Hz/60 Hz) does not exceed 10% of the standard VCC value, and the transient
fluctuation rate does not exceed 0.1 V/ms at a momentary fluctuation such as switching the power supply.

• Notes on using the external clock
When an external clock is used, oscillation stabilization wait time is required for power-on reset, wake-up
from subclock mode or stop mode.

■ PIN CONNECTION
• Treatment of unused pins

If an unused input pin is left unconnected, a component may be permanently damaged due to malfunctions
or latch-ups. Always pull up or pull down an unused input pin through a resistor of at least 2 kΩ. Set an
unused input/output pin to the output state and leave it unconnected, or set it to the input state and treat it
the same as an unused input pin. If there is an unused output pin, leave it unconnected.

• Power supply pins
To reduce unnecessary electro-magnetic emission, prevent malfunctions of strobe signals due to an increase
in the ground level, and conform to the total output current standard, always connect the VCC pin and the VSS

pin to the power supply and ground outside the device. In addition, connect the current supply source to the
VCC pin and the VSS pin with low impedance.
It is also advisable to connect a ceramic capacitor of approximately 0.1 µF as a bypass capacitor between
the VCC pin and the VSS pin at a location close to this device.

• DBG pin
Connect the DBG pin directly to an external pull-up resistor.
To prevent the device from unintentionally entering the debug mode due to noise, minimize the distance
between the DBG pin and the VCC or VSS pin when designing the layout of the printed circuit board.
The DBG pin should not stay at “L” level after power-on until the reset output is released.

• RST pin
Connect the RST pin directly to an external pull-up resistor.
To prevent the device from unintentionally entering the reset mode due to noise, minimize the distance
between the RST pin and the VCC or VSS pin when designing the layout of the printed circuit board.
The RST/PF2 pin functions as the reset input/output pin after power-on. In addition, the reset output of the
RST/PF2 pin can be enabled by the RSTOE bit in the SYSC1 register, and the reset input function and the
general purpose I/O function can be selected by the RSTEN bit in the SYSC1 register.
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■ CPU CORE
• Memory Space

The memory space of the MB95430H 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 MB95430H Series are shown below.

• Memory Maps

I/O

Access prohibited
RAM 496 bytes

Register

Access prohibited

Extended I/O

Access prohibited

Flash 20 Kbyte

0000H

0080H

0090H

0100H

0200H

0280H

0F80H

1000H

B000H

FFFFH

MB95F434H/F434K

I/O

Access prohibited
RAM 240 bytes

Register

Access prohibited

Access prohibited

Extended I/O

Access prohibited

Flash 8 Kbyte

0000H

0080H

0090H

0100H

0180H

0F80H

1000H

B000H

C000H

E000H

FFFFH

MB95F433H/F433K

I/O

Access prohibited
RAM 240 bytes

Register

Access prohibited

Extended I/O

Access prohibited

Access prohibited

Flash 4 Kbyte

Flash 4 Kbyte Flash 4 Kbyte

0000H

0080H

0090H

0100H

0180H

0F80H

1000H

B000H

C000H

F000H

FFFFH

MB95F432H/F432K
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(Continued)

Address Register
abbreviation Register name R/W Initial value

0F80H WRARH0 Wild register address setting register (upper) ch. 0 R/W 00000000B

0F81H WRARL0 Wild register address setting register (lower) ch. 0 R/W 00000000B

0F82H WRDR0 Wild register data setting register ch. 0 R/W 00000000B

0F83H WRARH1 Wild register address setting register (upper) ch. 1 R/W 00000000B

0F84H WRARL1 Wild register address setting register (lower) ch. 1 R/W 00000000B

0F85H WRDR1 Wild register data setting register ch. 1 R/W 00000000B

0F86H WRARH2 Wild register address setting register (upper) ch. 2 R/W 00000000B

0F87H WRARL2 Wild register address setting register (lower) ch. 2 R/W 00000000B

0F88H WRDR2 Wild register data setting register ch. 2 R/W 00000000B

0F89H WRARH3 Wild register address setting register (upper) ch. 3 R/W 00000000B

0F8AH WRARL3 Wild register address setting register (lower) ch. 3 R/W 00000000B

0F8BH WRDR3 Wild register data setting register ch. 3 R/W 00000000B

0F8CH

to
0F91H

— (Disabled) — —

0F92H T01CR0 8/16-bit composite timer 01 status control register 0 ch. 0 R/W 00000000B

0F93H T00CR0 8/16-bit composite timer 00 status control register 0 ch. 0 R/W 00000000B

0F94H T01DR 8/16-bit composite timer 01 data register ch. 0 R/W 00000000B

0F95H T00DR 8/16-bit composite timer 00 data register ch. 0 R/W 00000000B

0F96H TMCR0
8/16-bit composite timer 00/01 timer mode control register 
ch. 0

R/W 00000000B

0F97H

to
0FA9H

— (Disabled) — —

0FAAH PDCRH0 16-bit PPG down counter register (upper) ch. 0 R/W 00000000B

0FABH PDCRL0 16-bit PPG down counter register (lower) ch. 0 R/W 00000000B

0FACH PCSRH0 16-bit PPG cycle setting buffer register (upper) ch. 0 R/W 11111111B

0FADH PCSRL0 16-bit PPG cycle setting buffer register (lower) ch. 0 R/W 11111111B

0FAEH PDUTH0 16-bit PPG duty setting buffer register (upper) ch. 0 R/W 11111111B

0FAFH PDUTL0 16-bit PPG duty setting buffer register (lower) ch. 0 R/W 11111111B

0FB0H

to
0FBDH

— (Disabled) — —

0FBEH PSSR0 UART/SIO prescaler select register ch. 0 R/W 00000000B

0FBFH BRSR0 UART/SIO baud rate setting register ch. 0 R/W 00000000B

0FC0H,
0FC1H

— (Disabled) — —

0FC2H AIDRH A/D input disable register (upper) R/W 00000000B

0FC3H AIDRL A/D input disable register (lower) R/W 00000000B

0FC4H

to
0FE3H

— (Disabled) — —
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■ INTERRUPT SOURCE TABLE

Interrupt source
Interrupt 
request 
number

Vector table address

Bit name of 
interrupt level 

setting register

Priority order of 
interrupt 

sources of the 
same level 
(occurring 

simultaneously)

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 IRQ04 FFF2H FFF3H L04 [1:0]

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]

Output compare ch. 0 match IRQ07 FFECH FFEDH L07 [1:0]

Output compare ch. 1 match IRQ08 FFEAH FFEBH L08 [1:0]

— IRQ09 FFE8H FFE9H L09 [1:0]

Voltage comparator ch. 0 IRQ10 FFE6H FFE7H L10 [1:0]

Voltage comparator ch. 1 IRQ11 FFE4H FFE5H L11 [1:0]

Voltage comparator ch. 2 IRQ12 FFE2H FFE3H L12 [1:0]

Voltage comparator ch. 3 IRQ13 FFE0H FFE1H L13 [1:0]

16-bit free-running timer (compare 
match/zero-detect/overflow)

IRQ14 FFDEH FFDFH L14 [1:0]

16-bit PPG 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]

— IRQ21 FFD0H FFD1H L21 [1:0]

— IRQ22 FFCEH FFCFH L22 [1:0]

Flash memory IRQ23 FFCCH FFCDH L23 [1:0]
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(Continued)

*1: The parameter is based on VSS = 0.0 V.

*2: 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.

*3: Applicable to the following pins: P00 to P07, P60 to P67, P70 to P76, PF0 and PF1
• Use under recommended operating conditions.
• Use with DC voltage (current).
• The HV (High Voltage) signal is an input signal exceeding the VCC voltage. Always connect a limiting resistor

between the HV (High Voltage) signal and the microcontroller before applying the HV (High Voltage) signal.
• The value of the limiting resistor should be set to a value at which the current to be input to the microcontroller

pin when the HV (High Voltage) signal is input is below the standard value, irrespective of whether the
current is transient current or stationary current.

• When the microcontroller drive current is low, such as in low power consumption modes, the HV (High
Voltage) input potential may pass through the protective diode to increase the potential of the VCC pin,
affecting other devices.

• If the HV (High Voltage) signal is input when the microcontroller power supply is off (not fixed at 0 V), since
power is supplied from the pins, incomplete operations may be executed.

• If the HV (High Voltage) input is input after power-on, since power is supplied from the pins, the voltage
of power supply may not be sufficient to enable a power-on reset.

• Do not leave the HV (High Voltage) input pin unconnected.
• Example of a recommended circuit

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.

HV(High Voltage) input (0 V to 16 V)

Protective diode

VCC

N-ch

P-ch

R

Limiting
resistor

• Input/Output equivalent circuit
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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
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(5) Peripheral Input Timing
 (VCC = 5.0 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, ADTG, 
TRG

2 tMCLK* — ns

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

INT00 to INT07,
EC0, ADTG,
TRG

0.8 VCC 0.8 VCC

0.2 VCC 0.2 VCC

tILIH tIHIL
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(8) I2C Timing
 (VCC = 5.0 V±10%, AVSS = VSS = 0.0 V, TA = −40°C to +85°C)

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

*2: The maximum tHD;DAT in the Standard-mode is applicable only when the time during which the device is holding
the SCL signal at “L” (tLOW) does not extend.

*3: A Fast-mode I2C-bus device can be used in a Standard-mode I2C-bus system, provided that the condition
of tSU;DAT ≥ 250ns is fulfilled.

(Continued)

Parameter Symbol Pin name Condition

Value

UnitStandard-
mode Fast-mode

Min Max Min Max

SCL clock frequency fSCL SCL

R = 1.7 kΩ,
C = 50 pF*1

0 100 0 400 kHz

(Repeated) START condition hold time
SDA ↓ → SCL ↓ tHD;STA SCL, SDA 4.0 — 0.6 — µs

SCL clock “L” width tLOW SCL 4.7 — 1.3 — µs

SCL clock “H” width tHIGH SCL 4.0 — 0.6 — µs

(Repeated) START condition setup 
time
SCL ↑ → SDA ↓

tSU;STA SCL, SDA 4.7 — 0.6 — µs

Data hold time
SCL ↓ → SDA ↓↑ tHD;DAT SCL, SDA 0 3.45*2 0 0.9*3 µs

Data setup time
SDA ↓↑ → SCL ↑ tSU;DAT SCL, SDA 0.25 — 0.1 — µs

STOP condition setup time
SCL ↑ → SDA ↑ tSU;STO SCL, SDA 4 — 0.6 — µs

Bus free time between STOP condition 
and START condition

tBUF SCL, SDA 4.7 — 1.3 — µs

SDA

SCL

tWAKEUP

tHD;STA tSU;DAT

fSCL

tHD;STA

tSU;STA

tLOW tHD;DAT tHIGH

tSU;STO

tBUF
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(VCC = 5.0 V±10%, AVSS = VSS = 0.0 V, TA = −40°C to +85°C)

(Continued)

Parameter Sym-
bol

Pin 
name Condition

Value*2

Unit Remarks
Min Max

SCL clock “L” 
width

tLOW SCL

R = 1.7 kΩ, 
C = 50 pF*1

(2 + nm/2)tMCLK − 20 — ns Master mode

SCL clock “H” 
width

tHIGH SCL (nm/2)tMCLK − 20 (nm/2)tMCLK + 20 ns Master mode

START 
condition hold 
time

tHD;STA
SCL,
SDA

(−1 + nm/2)tMCLK − 20 (−1 + nm)tMCLK + 20 ns

Master mode
Maximum value 
is applied when 
m, n = 1, 8. 
Otherwise, the 
minimum value 
is applied.

STOP 
condition 
setup time

tSU;STO
SCL,
SDA

(1 + nm/2)tMCLK − 20 (1 + nm/2)tMCLK + 20 ns Master mode

START 
condition 
setup time

tSU;STA
SCL,
SDA

(1 + nm/2)tMCLK − 20 (1 + nm/2)tMCLK + 20 ns Master mode

Bus free time 
between 
STOP 
condition and 
START 
condition

tBUF
SCL,
SDA

(2 nm + 4)tMCLK − 20 — ns

Data hold 
time

tHD;DAT
SCL,
SDA

3 tMCLK − 20 — ns Master mode

Data setup 
time

tSU;DAT
SCL,
SDA

(−2 + nm/2)tMCLK − 20 (−1 + nm/2)tMCLK + 20 ns

Master mode
When assuming 
that “L” of SCL is 
not extended, 
the minimum 
value is applied 
to first bit of 
continuous data. 
Otherwise, the 
maximum value 
is applied.

Setup time 
between 
clearing inter-
rupt and SCL 
rising

tSU;INT SCL (nm/2)tMCLK − 20 (1 + nm/2)tMCLK + 20 ns

Minimum value 
is applied to 
interrupt at 9th 
SCL↓. Maximum 
value is applied 
to the interrupt at 
the 8th SCL↓.
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(Continued)
(VCC = 5.0 V±10%, AVSS = VSS = 0.0 V, TA = −40°C to +85°C)

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

*2: • See “(2) Source Clock/Machine Clock” for tMCLK.
• m represents the CS4 bit and CS3 bit (bit4 and bit3) in the I2C clock control register (ICCR0).
• n represents the CS2 bit to CS0 bit (bit2 to bit0) in the I2C clock control register (ICCR0).
• The actual timing of I2C is determined by the values of m and n set by the machine clock (tMCLK) and the

CS4 to CS0 bits in the ICCR0 register.
• Standard-mode:

m and n can be set to values in the following range: 0.9 MHz < tMCLK (machine clock) < 16.25 MHz.
The usable frequencies of the machine clock are determined by the settings of m and n as shown 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), (5, 22), (6, 22), (7, 22) : 0.9 MHz < tMCLK ≤ 10 MHz
(m, n) = (8, 22) : 0.9 MHz < tMCLK ≤ 16.25 MHz

• Fast-mode:
m and n can be set to values in the following range: 3.3 MHz < tMCLK (machine clock) < 16.25 MHz.
The usable frequencies of the machine clock are determined by the settings of m and n as shown 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) = (1, 22), (6, 4), (7, 4), (8, 4) : 3.3 MHz < tMCLK ≤ 10 MHz
(m, n) = (5, 8) : 3.3 MHz < tMCLK ≤ 16.25 MHz

Parameter Sym-
bol

Pin 
name Condition

Value*2

Unit Remarks
Min Max

SCL clock “L” width tLOW SCL

R = 1.7 kΩ,
C = 50 pF*1

4 tMCLK − 20 — ns At reception

SCL clock “H” width tHIGH SCL 4 tMCLK − 20 — ns At reception

START condition 
detection

tHD;STA
SCL, 
SDA

2 tMCLK − 20 — ns
Undetected when 1 
tMCLK is used at 
reception

STOP condition 
detection

tSU;STO
SCL, 
SDA

2 tMCLK − 20 — ns
Undetected when 1 
tMCLK is used at 
reception

RESTART condition 
detection condition

tSU;STA
SCL, 
SDA

2 tMCLK − 20 — ns
Undetected when 1 
tMCLK is used at 
reception

Bus free time tBUF
SCL, 
SDA

2 tMCLK − 20 — ns At reception

Data hold time tHD;DAT
SCL, 
SDA

2 tMCLK − 20 — ns
At slave 
transmission mode

Data setup time tSU;DAT
SCL, 
SDA

tLOW − 3 tMCLK − 20 — ns
At slave 
transmission mode

Data hold time tHD;DAT
SCL, 
SDA

0 — ns At reception

Data setup time tSU;DAT
SCL, 
SDA

tMCLK − 20 — ns At reception

SDA↓ → SCL↑
(at wakeup function)

tWAKEUP
SCL, 
SDA

Oscillation 
stabilization wait 

time
+2 tMCLK − 20

— ns
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5. A/D Converter
(1) A/D Converter Electrical Characteristics

(VCC = 4.0 V to 5.5 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 VSS − 1.5 LSB VSS + 0.5 LSB VSS + 2.5 LSB V

Full-scale transition 
voltage

VFST VCC − 4.5 LSB VCC − 2 LSB VCC + 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 kΩ

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

Analog input current IAIN −0.3 — +0.3 µA

Analog input voltage VAIN VSS — VCC V
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(Continued)

Zero transition error

Linearity error

Full-scale transition error

001H

002H

003H

004H

3FDH

3FEH

3FFH

D
ig

ita
l o

ut
pu

t

Differential linear error
of digital output N

V(N+1)T - VNT

1 LSB
- 1=Linearity error

of digital output N
VNT - {1 LSB × N + VOT}

1 LSB
=

D
ig

ita
l o

ut
pu

t

Analog input

001H

002H

3FCH

3FDH

003H

3FEH

3FFH

004H

Actual conversion
characteristic

Actual conversion
characteristic

VOT (measurement value)

Actual conversion
characteristic

Actual conversion
characteristic

VFST
(measurement
value)

VSS VCC

VSS VCC VSS VCC

VSS VCC

Analog input

D
ig

ita
l o

ut
pu

t

Analog input

Ideal characteristic

{1 LSB × N + VOT}

Actual conversion
characteristic

Ideal
characteristic

Actual conversion
characteristic

VOT (measurement value)

VFST
(measurement
value)

VNT

Differential linearity error

(N-2)H

(N-1)H

NH

(N+1)H

D
ig

ita
l o

ut
pu

t

Analog input

Actual conversion
characteristic

Ideal characteristic

VNT

Actual conversion
characteristic

V(N+1)T

N

VNT

: A/D converter digital output value

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

VOT (ideal value)  = VSS + 0.5 LSB [V]

VFST (ideal value) = VCC - 2 LSB [V]

Ideal
characteristic
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6. Flash Memory Program/Erase Characteristics

*1: TA = +25°C, VCC = 5.0 V, 100000 cycles

*2: TA = +85°C, VCC = 3.0 V, 100000 cycles

*3: This value is converted from the result of a technology reliability assessment. (The value is converted from
the result of a high temperature accelerated test using the Arrhenius equation with the average temperature
being +85°C).

Parameter
Value

Unit Remarks
Min Typ Max

Sector erase time
(2 Kbyte sector)

— 0.2*1 0.5*2 s
The time of writing 00H prior to 
erasure is excluded.

Sector erase time
(16 Kbyte sector)

— 0.5*1 7.5*2 s
The time of writing 00H prior to 
erasure is excluded.

Byte writing time — 21 6100*2 µs System-level overhead is excluded.

Program/erase cycle 100000 — — cycle

Power supply voltage at 
program/erase

3.0 — 5.5 V

Flash memory data retention 
time

20*3 — — year Average TA = +85°C
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■ MASK OPTIONS

No.
Part Number

MB95F432H
MB95F433H
MB95F434H

MB95F432K
MB95F433K
MB95F434K

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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MEMO
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