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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

Details

Product Status Obsolete

Core Processor F²MC-8FX

Core Size 8-Bit

Speed 16MHz

Connectivity I²C, LINbus, SIO, UART/USART

Peripherals POR, PWM, WDT

Number of I/O 28

Program Memory Size 20KB (20K x 8)

Program Memory Type FLASH

EEPROM Size -

RAM Size 1K x 8

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

Data Converters A/D 8x8/10b

Oscillator Type External

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

Mounting Type Surface Mount

Package / Case 32-LQFP

Supplier Device Package 32-LQFP (7x7)

Purchase URL https://www.e-xfl.com/product-detail/infineon-technologies/mb95f634hpmc-g-une2

Email: info@E-XFL.COM Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong

https://www.e-xfl.com/product/pdf/mb95f634hpmc-g-une2-4464036
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers


 MB95630H Series
• Memory space map

Direct addressing area

Extended direct addressing area

I/O area

Access prohibited

0x0000

0x0080
0x0090

Registers
(General-purpose register area)

0x0100

0x0200

0x047F

Vector table area

Extended I/O area0x0F80
0x0FFF
0x1000

Access prohibited

Program area

Data area

0x048F
0x0490

0xFFFF
0xFFC0
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 MB95630H Series
Address Register
abbreviation Register name R/W Initial value

0x005A RDR0 UART/SIO serial input data register R 0b00000000

0x005B
to

0x005F
— (Disabled) — —

0x0060 IBCR00 I2C bus control register 0 ch. 0 R/W 0b00000000

0x0061 IBCR10 I2C bus control register 1 ch. 0 R/W 0b00000000

0x0062 IBSR0 I2C bus status register ch. 0 R/W 0b00000000

0x0063 IDDR0 I2C data register ch. 0 R/W 0b00000000

0x0064 IAAR0 I2C address register ch. 0 R/W 0b00000000

0x0065 ICCR0 I2C clock control register ch. 0 R/W 0b00000000

0x0066 OPCUR 16-bit MPG output control register (upper) R/W 0b00000000

0x0067 OPCLR 16-bit MPG output control register (lower) R/W 0b00000000

0x0068 IPCUR 16-bit MPG input control register (upper) R/W 0b00000000

0x0069 IPCLR 16-bit MPG input control register (lower) R/W 0b00000000

0x006A NCCR 16-bit MPG noise cancellation control register R/W 0b00000000

0x006B TCSR 16-bit MPG timer control status register R/W 0b00000000

0x006C ADC1 8/10-bit A/D converter control register 1 R/W 0b00000000

0x006D ADC2 8/10-bit A/D converter control register 2 R/W 0b00000000

0x006E ADDH 8/10-bit A/D converter data register (upper) R/W 0b00000000

0x006F ADDL 8/10-bit A/D converter data register (lower) R/W 0b00000000

0x0070 — (Disabled) — —

0x0071 FSR2 Flash memory status register 2 R/W 0b00000000

0x0072 FSR Flash memory status register R/W 0b000X0000

0x0073 SWRE0 Flash memory sector write control register 0 R/W 0b00000000

0x0074 FSR3 Flash memory status register 3 R 0b000XXXXX

0x0075 FSR4 Flash memory status register 4 R/W 0b00000000

0x0076 WREN Wild register address compare enable register R/W 0b00000000

0x0077 WROR Wild register data test setting register R/W 0b00000000

0x0078 —
Mirror of register bank pointer (RP) and direct bank 
pointer (DP)

— —

0x0079 ILR0 Interrupt level setting register 0 R/W 0b11111111

0x007A ILR1 Interrupt level setting register 1 R/W 0b11111111

0x007B ILR2 Interrupt level setting register 2 R/W 0b11111111

0x007C ILR3 Interrupt level setting register 3 R/W 0b11111111

0x007D ILR4 Interrupt level setting register 4 R/W 0b11111111

0x007E ILR5 Interrupt level setting register 5 R/W 0b11111111

0x007F — (Disabled) — —
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 MB95630H Series
Address Register
abbreviation Register name R/W Initial value

0x0FCE OPDBRH5 16-bit MPG output data buffer register (upper) ch. 5 R/W 0b00000000

0x0FCF OPDBRL5 16-bit MPG output data buffer register (lower) ch. 5 R/W 0b00000000

0x0FD0 OPDBRH6 16-bit MPG output data buffer register (upper) ch. 6 R/W 0b00000000

0x0FD1 OPDBRL6 16-bit MPG output data buffer register (lower) ch. 6 R/W 0b00000000

0x0FD2 OPDBRH7 16-bit MPG output data buffer register (upper) ch. 7 R/W 0b00000000

0x0FD3 OPDBRL7 16-bit MPG output data buffer register (lower) ch. 7 R/W 0b00000000

0x0FD4 OPDBRH8 16-bit MPG output data buffer register (upper) ch. 8 R/W 0b00000000

0x0FD5 OPDBRL8 16-bit MPG output data buffer register (lower) ch. 8 R/W 0b00000000

0x0FD6 OPDBRH9 16-bit MPG output data buffer register (upper) ch. 9 R/W 0b00000000

0x0FD7 OPDBRL9 16-bit MPG output data buffer register (lower) ch. 9 R/W 0b00000000

0x0FD8 OPDBRHA 16-bit MPG output data buffer register (upper) ch. A R/W 0b00000000

0x0FD9 OPDBRLA 16-bit MPG output data buffer register (lower) ch. A R/W 0b00000000

0x0FDA OPDBRHB 16-bit MPG output data buffer register (upper) ch. B R/W 0b00000000

0x0FDB OPDBRLB 16-bit MPG output data buffer register (lower) ch. B R/W 0b00000000

0x0FDC OPDUR 16-bit MPG output data register (upper) R 0b0000XXXX

0x0FDD OPDLR 16-bit MPG output data register (lower) R 0bXXXXXXXX

0x0FDE CPCUR 16-bit MPG compare clear register (upper) R/W 0bXXXXXXXX

0x0FDF CPCLR 16-bit MPG compare clear register (lower) R/W 0bXXXXXXXX

0x0FE0, 
0x0FE1

— (Disabled) — —

0x0FE2 TMBUR 16-bit MPG timer buffer register (upper) R 0bXXXXXXXX

0x0FE3 TMBLR 16-bit MPG timer buffer register (lower) R 0bXXXXXXXX

0x0FE4 CRTH Main CR clock trimming register (upper) R/W 0b000XXXXX

0x0FE5 CRTL Main CR clock trimming register (lower) R/W 0b000XXXXX

0x0FE6 — (Disabled) — —

0x0FE7 CRTDA
Main CR clock temperature dependent adjustment 
register

R/W 0b000XXXXX

0x0FE8 SYSC System configuration register R/W 0b11000011

0x0FE9 CMCR Clock monitoring control register R/W 0b00000000

0x0FEA CMDR Clock monitoring data register R 0b00000000

0x0FEB WDTH Watchdog timer selection ID register (upper) R 0bXXXXXXXX

0x0FEC WDTL Watchdog timer selection ID register (lower) R 0bXXXXXXXX

0x0FED, 
0x0FEE

— (Disabled) — —

0x0FEF WICR Interrupt pin selection circuit control register R/W 0b01000000

0x0FF0
to 

0x0FFF
— (Disabled) — —
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 MB95630H Series
• P07/INT07/AN07 pin
This pin has the following peripheral functions:
• External interrupt circuit input pin (INT07)
• 8/10-bit A/D converter analog input pin (AN07)

• Block diagram of P07/INT07/AN07

PDR0 Pin
PDR0 read

PDR0 write
Executing bit manipulation instruction

DDR0 read

DDR0 write

PUL0 read

PUL0 write

AIDRL read

AIDRL write

DDR0

PUL0

AIDRL

0

1

Stop mode, watch mode (SPL = 1)

Peripheral function input
Peripheral function input enable (INT07)

A/D analog input

Hysteresis

Pull-up

In
te

rn
al

 b
us
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 MB95630H Series
15.2  Port 1
Port 1 is a general-purpose I/O port. This section focuses on its functions as a general-purpose I/O port. For details of
peripheral functions, refer to their respective chapters in “New 8FX MB95630H Series Hardware Manual”.

15.2.1  Port 1 configuration
Port 1 is made up of the following elements.
• General-purpose I/O pins/peripheral function I/O pins
• Port 1 data register (PDR1)
• Port 1 direction register (DDR1)
• Port 1 pull-up register (PUL1)

15.2.2  Block diagrams of port 1
• P10/PPG10/CMP0_O pin

This pin has the following peripheral functions:
• 8/16-bit PPG ch. 1 output pin (PPG10)
• Comparator digital output pin (CMP0_O)

• P11/PPG11 pin
This pin has the following peripheral function:
• 8/16-bit PPG ch. 1 output pin (PPG11)

• P13/PPG00 pin
This pin has the following peripheral function:
• 8/16-bit PPG ch. 0 output pin (PPG00)

• P15/UO0/PPG20 pin
This pin has the following peripheral functions:
• UART/SIO ch. 0 data output pin (UO0)
• 8/16-bit PPG ch. 2 output pin (PPG20)
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 MB95630H Series
• Block diagram of P64/EC1/PPG10/OPT2 and P67/PPG21/TRG1/OPT5

15.3.3  Port 6 registers
• Port 6 register functions

*: If the pin is an N-ch open drain pin, the pin state becomes Hi-Z.

• Correspondence between registers and pins for port 6

Register
abbreviation Data Read Read by read-modify-write 

(RMW) instruction Write

PDR6
0 Pin state is “L” level. PDR6 value is “0”. As output port, outputs “L” level.

1 Pin state is “H” level. PDR6 value is “1”. As output port, outputs “H” level.*

DDR6
0 Port input enabled

1 Port output enabled

PUL6
0 Pull-up disabled

1 Pull-up enabled

Correspondence between related register bits and pins

Pin name P67 P66 P65 P64 P63 P62 P61 P60

PDR6

bit7 bit6 bit5 bit4 bit3 bit2
bit1 bit0

DDR6

PUL6 - -

PDR6
Pin

PDR6 read

PDR6 write
Executing bit manipulation instruction

DDR6 read

DDR6 write

PUL6 read

PUL6 write

DDR6

PUL6

0

1

1

0

Stop mode, watch mode (SPL = 1)

Peripheral function input
Peripheral function input enable

Peripheral function output enable
Peripheral function output

Hysteresis
Pull-up

In
te

rn
al

 b
us
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 MB95630H Series
15.4  Port F
Port F is a general-purpose I/O port. This section focuses on its functions as a general-purpose I/O port. For details of
peripheral functions, refer to their respective chapters in “New 8FX MB95630H Series Hardware Manual”.

15.4.1  Port F configuration
Port F is made up of the following elements.
• General-purpose I/O pins/peripheral function I/O pins
• Port F data register (PDRF)
• Port F direction register (DDRF)

15.4.2  Block diagrams of port F
• PF0/X0 pin

This pin has the following peripheral function:
• Main clock input oscillation pin (X0)

• PF1/X1 pin
This pin has the following peripheral function:
• Main clock I/O oscillation pin (X1)

• Block diagram of PF0/X0 and PF1/X1

PDRF Pin
PDRF read

PDRF write
Executing bit manipulation instruction

DDRF read

DDRF write

DDRF

0

1

Stop mode, watch mode (SPL = 1)

In
te

rn
al

 b
us

Hysteresis
Document Number: 002-04627 Rev. *D Page 51 of 103



 MB95630H Series
Pin name
Normal 

operation
Sleep mode

Stop mode Watch mode
On reset

SPL=0 SPL=1 SPL=0 SPL=1

P14/UCK0/
PPG01

I/O port/
peripheral 
function I/O

I/O port/
peripheral 
function I/O

- Previous state 
kept

- Input blocked*2

(However, an 
external 
interrupt can 
be input when 
the external 
interrupt 
request is 
enabled.)

- Hi-Z (However, 
the setting of 
the pull-up 
control is 
effective.)

- Input blocked*2

(However, an 
external 
interrupt can 
be input when 
the external 
interrupt 
request is 
enabled.)

- Previous state 
kept

- Input blocked*2

(However, an 
external 
interrupt can 
be input when 
the external 
interrupt 
request is 
enabled.)

- Hi-Z (However, 
the setting of 
the pull-up 
control is 
effective.)

- Input blocked*2

(However, an 
external 
interrupt can 
be input when 
the external 
interrupt 
request is 
enabled.)

- Hi-Z
- Input 

enabled*1

(However, it 
does not 
function.)

P15/UO0/
PPG20

I/O port/
peripheral 
function I/O

I/O port/
peripheral 
function I/O

- Previous state 
kept

- Input blocked*2

- Hi-Z (However, 
the setting of 
the pull-up 
control is 
effective.)

- Input blocked*2

- Previous state 
kept

- Input blocked*2

- Hi-Z (However, 
the setting of 
the pull-up 
control is 
effective.)

- Input blocked*2

- Hi-Z
- Input 

enabled*1

(However, it 
does not 
function.)

P16/UI0/
PPG21

I/O port/
peripheral 
function I/O

I/O port/
peripheral 
function I/O

- Previous state 
kept

- Input blocked*2

(However, an 
external 
interrupt can 
be input when 
the external 
interrupt 
request is 
enabled.)

- Hi-Z (However, 
the setting of 
the pull-up 
control is 
effective.)

- Input blocked*2

(However, an 
external 
interrupt can 
be input when 
the external 
interrupt 
request is 
enabled.)

- Previous state 
kept

- Input blocked*2

(However, an 
external 
interrupt can 
be input when 
the external 
interrupt 
request is 
enabled.)

- Hi-Z (However, 
the setting of 
the pull-up 
control is 
effective.)

- Input blocked*2

(However, an 
external 
interrupt can 
be input when 
the external 
interrupt 
request is 
enabled.)

- Hi-Z
- Input 

enabled*1

(However, it 
does not 
function.)

P17/TO1/
SNI0

I/O port/
peripheral 
function I/O

I/O port/
peripheral 
function I/O

- Previous state 
kept

- Input blocked*2

- Hi-Z (However, 
the setting of 
the pull-up 
control is 
effective.)

- Input blocked*2

- Previous state 
kept

- Input blocked*2

- Hi-Z (However, 
the setting of 
the pull-up 
control is 
effective.)

- Input blocked*2

- Hi-Z
- Input 

enabled*1

(However, it 
does not 
function.)

P00/INT00/
AN00/
CMP0_P

I/O port/
peripheral 
function I/O/
analog input

I/O port/
peripheral 
function I/O/
analog input

- Previous state 
kept

- Input blocked*2

(However, an 
external 
interrupt can 
be input when 
the external 
interrupt 
request is 
enabled.)

- Hi-Z (However, 
the setting of 
the pull-up 
control is 
effective.)

- Input blocked*2

(However, an 
external 
interrupt can 
be input when 
the external 
interrupt 
request is 
enabled.)

- Previous state 
kept

- Input blocked*2

(However, an 
external 
interrupt can 
be input when 
the external 
interrupt 
request is 
enabled.)

- Hi-Z (However, 
the setting of 
the pull-up 
control is 
effective.)

- Input blocked*2

(However, an 
external 
interrupt can 
be input when 
the external 
interrupt 
request is 
enabled.)

- Hi-Z
- Input 

blocked*2

P01/INT01/
AN01/
CMP0_N

P02/INT02/
AN02/SCK

P03/INT03/
AN03/SOT
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 MB95630H Series
(VCC = 5.0 V10%, VSS = 0.0 V, TA = 40 C to 85°C)

*1: VCC = 5.0 V, TA = 25°C
*2: VCC = 5.5 V, TA = 85°C (unless otherwise specified)
*3: • The power supply current is determined by the external clock. When the low-voltage detection circuit is selected,

the power supply current is the sum of adding the current consumption of the low-voltage detection circuit (ILVD) to
one of the values from ICC to ICCH. In addition, when both the low-voltage detection option and the CR oscillator are
selected, the power supply current is the sum of adding up the current consumption of the low-voltage detection
circuit (ILVD), 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 in operation, and current consumption
therefore increases accordingly.

• See “4. AC Characteristics Clock Timing” for FCH, FCL, FCRH and FMCRPLL.
• See “4. AC Characteristics Source Clock/Machine Clock” for FMP and FMPL.
• The power supply current value in standby mode is measured in deep standby mode. The current consumption in

normal standby is higher than that in deep standby mode. The power supply current value in normal standby can
be found by adding the current consumption difference between normal standby mode and deep standby mode
(INSTBY) to the power supply current value in deep standby mode. For details of normal standby and deep standby
mode, refer to “CHAPTER 3 CLOCK CONTROLLER” in “New 8FX MB95630H Series Hardware Manual”.

Parameter Symbol Pin name Condition
Value

Unit Remarks
Min Typ*1 Max*2

Power 
supply 
current*3

IV

VCC

Current 
consumption of the 
comparator

— 60 160 µA

ILVD

Current 
consumption of the 
low-voltage 
detection circuit

— 4 7 µA

ICRH

Current 
consumption of the 
main CR oscillator

— 240 320 µA

ICRL

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

— 7 20 µA

INSTBY

Current 
consumption 
difference between 
normal standby 
mode and deep 
standby mode
TA = 25°C

— 20 30 µA
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 MB95630H Series
18.4  AC Characteristics

18.4.1  Clock Timing
 (VCC = 2.4 V to 5.5 V, VSS = 0.0 V, TA = 40°C to 85°C)

Parameter Symbol Pin name Condition
Value

Unit Remarks
Min Typ Max

Clock 
frequency

FCH

X0, X1 — 1 — 16.25 MHz
When the main oscillation 
circuit is used

X0 X1: open 1 — 12 MHz When the main external clock 
is usedX0, X1 * 1 — 32.5 MHz

FCRH — —

3.92 4 4.08 MHz
Operating conditions
• The main CR clock is used.
• 0C TA 70C

3.8 4 4.2 MHz

Operating conditions
• The main CR clock is used.
•  40 C  TA  0 C,
 70 C  TA   85 C

FMCRPLL — —

7.84 8 8.16 MHz
Operating conditions
• PLL multiplication rate: 2
• 0C TA 70C

7.6 8 8.4 MHz

Operating conditions
• PLL multiplication rate: 2
•  40 C  TA  0 C,
 70 C  TA   85 C

9.8 10 10.2 MHz
Operating conditions
• PLL multiplication rate: 2.5
• 0C TA 70C

9.5 10 10.5 MHz

Operating conditions
• PLL multiplication rate: 2.5
•  40 C  TA  0 C,
 70 C  TA   85 C

11.76 12 12.24 MHz
Operating conditions
• PLL multiplication rate: 3
• 0C TA 70C

11.4 12 12.6 MHz

Operating conditions
• PLL multiplication rate: 3
•  40 C  TA  0 C,
 70 C  TA   85 C

15.68 16 16.32 MHz
Operating conditions
• PLL multiplication rate: 4
• 0C TA 70C

15.2 16 16.8 MHz

Operating conditions
• PLL multiplication rate: 4
•  40 C  TA  0 C,
 70 C  TA   85 C

FCL X0A, X1A —
— 32.768 — kHz

When the suboscillation 
circuit is used

— 32.768 — kHz
When the sub-external clock 
is used

FCRL — — 50 100 150 kHz
When the sub-CR clock is 
used
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 MB95630H Series
(VCC = 2.4 V to 5.5 V, VSS = 0.0 V, TA = 40°C to 85°C)

*: The external clock signal is input to X0 and the inverted external clock signal to X1.

Parameter Symbol Pin name Condition
Value

Unit Remarks
Min Typ Max

Clock cycle 
time

tHCYL

X0, X1  61.5  1000 ns
When the main oscillation 
circuit is used

X0 X1: open 83.4  1000 ns When an external clock is 
usedX0, X1 * 30.8  1000 ns

tLCYL X0A, X1A   30.5  µs When the subclock is used

Input clock
pulse width

tWH1, tWL1
X0 X1: open 33.4   ns

When an external clock is 
used, the duty ratio should 
range between 40% and 60%.

X0, X1 * 12.4   ns

tWH2, tWL2 X0A  — 15.2  µs

Input clock
rising time and
falling time

tCR, tCF

X0, X0A X1: open —  5 ns
When an external clock is 
usedX0, X1, 

X0A, X1A
* — — 5 ns

CR oscillation 
start time

tCRHWK — — — — 50 µs
When the main CR clock is 
used

tCRLWK — — — — 30 µs
When the sub-CR clock is 
used

PLL oscillation 
start time

tMCRPLLWK — — — — 100 µs
When the main CR PLL clock 
is used

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 an external clock
is used

X0 X1 X0 X1

FCH

FCH

When an external clock is used
(X1 is open)

X0 X1

Open

FCH

• Figure of main clock input port external connection
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 MB95630H Series
18.4.4  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.

18.4.5  Peripheral Input Timing
 (VCC = 5.0 V10%, VSS = 0.0 V, TA = 40°C to 85°C)

*: See “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 INT09, EC0, EC1, TI1, 
TRG1

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 INT09,
EC0, EC1, TI1,
TRG1

0.8 VCC 0.8 VCC

0.2 VCC 0.2 VCC

tILIH tIHIL
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18.4.6  LIN-UART Timing
Sampling is executed at the rising edge of the sampling clock*1, and serial clock delay is disabled*2.
(ESCR register : SCES bit = 0, ECCR register : SCDE bit = 0)

 (VCC = 5.0 V10%, VSS = 0.0 V, TA = 40°C to 85°C)

*1: There is a function used to choose whether the sampling of reception data is performed at a rising edge or a falling
edge of the serial clock.

*2: The serial clock delay function is a function used to delay the output signal of the serial clock for half the clock.
*3: See “Source Clock/Machine Clock” for tMCLK.

Parameter Symbol Pin name Condition
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 tSLOVI SCK, SOT 50 50 ns

Valid SIN  SCK tIVSHI SCK, SIN tMCLK*3  80 — ns

SCK  valid SIN hold time tSHIXI SCK, SIN 0 — ns

Serial clock “L” pulse width tSLSH SCK

External clock 
operation output pin:
CL = 80 pF  1 TTL

3 tMCLK*3tR — ns

Serial clock “H” pulse width tSHSL SCK tMCLK*3  10 — ns

SCK  SOT delay time tSLOVE SCK, SOT — 2 tMCLK*3  60 ns

Valid SIN  SCK tIVSHE SCK, SIN 30 — ns

SCK  valid SIN hold time tSHIXE SCK, SIN tMCLK*3  30 — ns

SCK falling time tF SCK — 10 ns

SCK rising time tR SCK — 10 ns

0.2 VCC 0.2 VCC

0.8 VCC

tSLOVI

tIVSHI tSHIXI

0.8 VCC

0.2 VCC

SCK

SOT

SIN
0.7 VCC

0.3 VCC

0.7 VCC

0.3 VCC

tSCYC

• Internal shift clock mode
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(VCC = 5.0 V10%, VSS = 0.0 V, TA = 40°C to 85°C)

Parameter Symbol Pin 
name Condition

Value*2

Unit Remarks
Min Max

SCL clock 
“L” width

tLOW SCL

R = 1.7 k,
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
It is assumed that 
“L” of SCL is not 
extended. The 
minimum value is 
applied to the first 
bit of continuous 
data. Otherwise, 
the maximum 
value is applied.

Setup time 
between 
clearing 
interrupt and 
SCL rising

tSU;INT SCL (nm/2) tMCLK  20 (1  nm/2) tMCLK  20 ns

The minimum 
value is applied 
to the interrupt at 
the ninth SCL. 
The maximum 
value is applied 
to the interrupt at 
the eighth SCL.

SCL clock 
“L” width

tLOW SCL 4 tMCLK  20 — ns At reception

SCL clock 
“H” width

tHIGH SCL 4 tMCLK  20 — ns At reception
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18.5.3  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
(“0000000000”   “0000000001”) of a device to the full-scale transition point (“1111111111”   “1111111110”) 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 tran-
sition error, a full-scale transition errors, a linearity error, a quantum error, or noise.

VFST

Ideal I/O characteristics

0x001

0x002

0x003

0x004

0x3FD

0x3FE

0x3FF

D
ig

ita
l o

ut
pu

t

D
ig

ita
l o

ut
pu

t

2 LSB

V0T

1 LSB

0.5 LSB

Total error

Analog inputAnalog input

0x001

0x002

0x003

0x004

0x3FD

0x3FE

0x3FF

Actual conversion
characteristic

Ideal characteristic

Actual conversion
characteristic

N

VNT

: A/D converter digital output value

: Voltage at which the digital output transits from 0x(N − 1) to 0xN

{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
V1 LSB =

VSS VCC VSS VCC
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ICCTS  TA

VCC  5.5 V, FMP  2, 4, 8, 10, 16 MHz (divided by 2)
Time-base timer mode with the external clock 

operating
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• Input voltage characteristics
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• Pull-up characteristics

0

50

100

150

200

1 2 3 4 5 6

R
P

U
LL

[k
Ω

]

VCC[V]

RPULL  VCC

TA  25C
Document Number: 002-04627 Rev. *D Page 96 of 103



 MB95630H Series
Package Type Package Code

QFN 32 WNP032

002-15160 **
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