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Obsolete
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External

-40°C ~ 85°C (TA)
Surface Mount
32-LQFP
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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.
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EMBEDDED IN TOMORROW™ NeW 8FX 8_b|t Microcontroners

The MB95630H Series is a series of general-purpose, single-chip microcontrollers. In addition to a compact instruction set, the
microcontrollers of this series contain a variety of peripheral functions.

Features

m F2MC-8FX CPU core
o Instruction set optimized for controllers
» Multiplication and division instructions
» 16-bit arithmetic operations
« Bit test branch instructions
« Bit manipulation instructions, etc.

m Clock
0 Selectable main clock source
» Main oscillation clock (up to 16.25 MHz, maximum ma-
chine clock frequency: 8.125 MHz)
» External clock (up to 32.5 MHz, maximum machine clock
frequency: 16.25 MHz)

» Main CR clock (4 MHz +2%)

* Main CR PLL clock
- The main CR PLL clock frequency becomes 8 MHz
+2% when the PLL multiplication rate is 2.
- The main CR PLL clock frequency becomes 10 MHz
+2% when the PLL multiplication rate is 2.5.
- The main CR PLL clock frequency becomes 12 MHz
+2% when the PLL multiplication rate is 3.
- The main CR PLL clock frequency becomes 16 MHz
+2% when the PLL multiplication rate is 4.

0 Selectable subclock source

» Suboscillation clock (32.768 kHz)

» External clock (32.768 kHz)

» Sub-CR clock (Typ: 100 kHz, Min: 50 kHz, Max: 150 kHz)

m Timer
o 8/16-bit composite timer x 2 channels
o 8/16-bit PPG x 3 channels

a1 16-bit PPG timer x 1 channel (can work independently or
together with the multi-pulse generator)

o 16-bit reload timer x 1 channel (can work independently or
together with the multi-pulse generator)

1 Time-base timer x 1 channel
a Watch prescaler x 1 channel

m UART/SIO x 1 channel

o Full duplex double buffer
1 Capable of clock asynchronous (UART) serial data transfer
and clock synchronous (S10) serial data transfer
m [°C bus interface x 1 channel
o Built-in wake-up function

m Multi-pulse generator (MPG) (for DC motor control) x 1 channel

1 16-bit reload timer x 1 channel
1 16-bit PPG timer x 1 channel

a1 Waveform sequencer (including a 16-bit timer equipped with
a buffer and a compare clear function)

m LIN-UART
o Full duplex double buffer
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a Capable of clock asynchronous serial data transfer and clock
synchronous serial data transfer
m External interrupt x 10 channels
o Interrupt by edge detection (rising edge, falling edge, and
both edges can be selected)
0 Can be used to wake up the device from different low power
consumption (standby) modes
m 8/10-bit A/D converter x 8 channels
a 8-bit or 10-bit resolution can be selected.

m Low power consumption (standby) modes
o There are four standby modes as follows:
» Stop mode
» Sleep mode
* Watch mode
» Time-base timer mode
o In standby mode, two further options can be selected: normal
standby mode and deep standby mode.
m 1/O port
1 MB95F632H/F633H/F634H/F636H (number of I/0 ports: 28)
» General-purpose I/O ports (CMOS 1/0): 25
» General-purpose |1/O ports (N-ch open drain): 3
0 MB95F632K/F633K/F634K/F636K (number of I/O ports: 29)
» General-purpose /O ports (CMOS 1/0): 25
» General-purpose |1/O ports (N-ch open drain): 4

m On-chip debug
a 1-wire serial control
a Serial writing supported (asynchronous mode)

m Hardware/software watchdog timer
a Built-in hardware watchdog timer
o Built-in software watchdog timer
m Power-on reset
o A power-on reset is generated when the power is switched
on.
m Low-voltage detection reset circuit (only available on
MB95F632K/F633K/F634K/F636K)

o Built-in low-voltage detection function (The combination of
detection voltage and release voltage can be selected from
four options.)

m Comparator
m Clock supervisor counter
a Built-in clock supervisor counter

m Dual operation Flash memory
a The program/erase operation and the read operation can be
executed in different banks (upper bank/lower bank) simul-
taneously.
m Flash memory security function
o Protects the content of the Flash memory.
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9. 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 kQ2. 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 yF 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 to an external pull-up resistor of 2 kQ or above.
After power-on, ensure that the DBG pin does not stay at “L” level until the reset output is released.
The DBG pin becomes a communication pin in debug mode. Since the actual pull-up resistance depends on the tool
used and the interconnection length, refer to the tool document when selecting a pull-up resistor.

* RST pin _
Connect the RST pin to an external pull-up resistor of 2 kQ or above.
To prevent the device from unintentionally entering the reset mode due to noise, minimize the interconnection length
between a pull-up resistor and the RST pin and that between a pull-up resistor and the Vcc pin when designing the
layout of the printed circuit board. _
The PF2/RST pin functions as the reset input/output pin after power-on. In addition, the reset output of the PF2/RST
pin can be enabled by the RSTOE bit in the SYSC register, and the reset input function and the general-purpose 1/0
function can be selected by the RSTEN bit in the SYSC register.

* Cpin
Use a ceramic capacitor or a capacitor with equivalent frequency characteristics. The decoupling capacitor for the
Vcce pin must have a capacitance equal to or larger than the capacitance of Cs. For the connection to a decoupling
capacitor Cs, see the diagram below. To prevent the device from unintentionally entering a mode to which the device
is not set to transit due to noise, minimize the distance between the C pin and Cs and the distance between Cs and
the Vss pin when designing the layout of a printed circuit board.

+ DBG/RST/C pins connection diagram

]
i

RST

* Note on serial communication
In serial communication, reception of wrong data may occur due to noise or other causes. Therefore, design a printed
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* Memory space map

0x0000

I/O area

0x0080

Access prohibited

0x0090
0x0100

0x0200

0x047F
0x048F

(General-purpose register area) |
4

Registers |

0x0490

Access prohibited

0x0F80
OxOFFF

Extended I/O area

0x1000

0xFFCO
OXFFFF

Program area

Vector table area

Direct addressing area

Extended direct addressing area
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13. Areas For Specific Applications

The general-purpose register area and vector table area are used for the specific applications.

» General-purpose register area (Addresses: 0x0100 to Ox01FF*")
» This area contains the auxiliary registers used for 8-bit arithmetic operations, transfer, etc.
* As this area forms part of the RAM area, it can also be used as conventional RAM.
* When the area is used as general-purpose registers, general-purpose register addressing enables high-speed ac-
cess with short instructions.

* Non-volatile register data area (Addresses: OxFFBB to OxFFBF)
» The area from OxFFBB to OxFFBF is used to store data of the non-volatile register. For details, refer to “CHAPTER
26 NON-VOLATILE REGISTER (NVR) INTERFACE” in “New 8FX MB95630H Series Hardware Manual”.

* Vector table area (Addresses: OxFFCO to OxFFFF)
» This area is used as the vector table for vector call instructions (CALLV), interrupts, and resets.
» The top of the Flash memory area is allocated to the vector table area. The start address of a service routine is set
to an address in the vector table in the form of data.

“Interrupt Source Table” lists the vector table addresses corresponding to vector call instructions, interrupts, and re-
sets.

For details, refer to “CHAPTER 4 RESET”, “CHAPTER 5 INTERRUPTS” and “A.2 Special Instruction B Special In-
struction @ CALLV #vct” in “New 8FX MB95630H Series Hardware Manual”.

* Direct bank pointer and access area

Direct bank pointer (DP[2:0]) Operand-specified dir Access area
0bXXX (It does not affect mapping.) 0x0000 to 0x007F 0x0000 to 0x007F
0b000 (Initial value) 0x0090 to Ox00FF 0x0090 to OxO0FF
0b001 0x0100 to 0x017F
0b010 0x0180 to Ox01FF*"
0b011 0x0200 to 0x027F
0b100 0x0080 to 0xO0FF 0x0280 to Ox02FF*2
0b101 0x0300 to 0x037F
0b110 0x0380 to Ox03FF
Ob111 0x0400 to 0x047F

*1: Due to the memory size limit, the available access area is up to “0x018F” in MB95F632H/F632K.
*2: Due to the memory size limit, the available access area is up to “0x028F” in MB95F633H/F633K.
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14. 1/0 Map
Address ab%?g\i/?;?iz n Register name R/W | Initial value
0x0000 PDRO Port 0 data register R/W | 0b00000000
0x0001 DDRO Port O direction register R/W | 0b00000000
0x0002 PDR1 Port 1 data register R/W | 0b00000000
0x0003 DDR1 Port 1 direction register R/W | 0b00000000
0x0004 — (Disabled) — —
0x0005 WATR Oscillation stabilization wait time setting register R/W | 0b11111111
0x0006 PLLC PLL control register R/W | 0b000X0000
0x0007 SYCC System clock control register R/W | 0bXXX11011
0x0008 STBC Standby control register R/W | 0b00000000
0x0009 RSRR Reset source register R/W | ObOOOXXXXX
0x000A TBTC Time-base timer control register R/W | 0b00000000
0x000B WPCR Watch prescaler control register R/W | 0b00000000
0x000C WDTC Watchdog timer control register R/W | 0b00XX0000
0x000D SYCC2 System clock control register 2 R/W | ObXXXX0011
0x000E STBC2 Standby control register 2 R/W | 0b00000000
0x000F
to — (Disabled) — —
0x0015
0x0016 PDR6 Port 6 data register R/W | 0b00000000
0x0017 DDR6 Port 6 direction register R/W | 0b00000000
0x0018
to — (Disabled) — —
0x0027
0x0028 PDRF Port F data register R/W | 0b00000000
0x0029 DDRF Port F direction register R/W | 0b00000000
0x002A PDRG Port G data register R/W | 0b00000000
0x002B DDRG Port G direction register R/W | 0b00000000
0x002C PULO Port O pull-up register R/W | 0b00000000
0x002D PUL1 Port 1 pull-up register R/W | 0b00000000
0x002E
to — (Disabled) — —
0x0032
0x0033 PUL6 Port 6 pull-up register R/W | 0b00000000
0x0034 — (Disabled) — —
0x0035 PULG Port G pull-up register R/W | 0b00000000
0x0036 TO1CR1 8/16-bit composite timer 01 status control register 1 R/W | 0b00000000

Document Number: 002-04627 Rev. *D
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Register . .
Address abbreviation Register name R/W | Initial value
TMRH1 16-bit reload timer timer register (upper)
OxOFAS8 - - . R/W | 0b00000000
TMRLRH1 | 16-bit reload timer reload register (upper)
TMRLA1 16-bit reload timer timer register (lower)
Ox0FA9 - - - R/W | 0b00000000
TMRLRL1 | 16-bit reload timer reload register (lower)
O0xO0FAA PDS21 8/16-bit PPG21 duty setting buffer register R/W | 0b11111111
0xOFAB PDS20 8/16-bit PPG20 duty setting buffer register R/W | 0b11111111
OxOFAC
to — (Disabled) — —
OxOFAF
0x0FBO PDCRH1 16-bit PPG downcounter register (upper) R 0b00000000
Ox0FB1 PDCRL1 16-bit PPG downcounter register (lower) R 0b00000000
0x0FB2 PCSRH1 16-bit PPG cycle setting buffer register (upper) R/W | 0b11111111
0x0FB3 PCSRLA1 16-bit PPG cycle setting buffer register (lower) R/W | 0b11111111
0x0FB4 PDUTH1 16-bit PPG duty setting buffer register (upper) R/W | 0b11111111
0x0FB5 PDUTLA 16-bit PPG duty setting buffer register (lower) RW | 0b11111111
0x0FB6
to — (Disabled) — —
0xOFBB
0xOFBC BGR1 LIN-UART baud rate generator register 1 R/W | 0b00000000
0xOFBD BGRO LIN-UART baud rate generator register 0 R/W | 0b00000000
OXOFBE PSSR0 UART/SIQ dedicated baud rate generator prescaler RW | 0600000000
select register
OXOFBE BRSRO UART/SIO_dedlcated baud rate generator baud rate R/W | 0600000000
setting register
0x0FCO
to — (Disabled) — —
0x0FC2
0x0FC3 AIDRL A/D input disable register (lower) R/W | 0b00000000
0x0FC4 OPDBRHO | 16-bit MPG output data buffer register (upper) ch. 0 R/W | 0b00000000
0xOFC5 OPDBRLO | 16-bit MPG output data buffer register (lower) ch. 0 R/W | 0b00000000
0x0FC6 OPDBRH1 | 16-bit MPG output data buffer register (upper) ch. 1 R/W | 0b00000000
0xOFC7 OPDBRL1 | 16-bit MPG output data buffer register (lower) ch. 1 R/W | 0b00000000
0xOFC8 OPDBRH2 | 16-bit MPG output data buffer register (upper) ch. 2 R/W | 0b00000000
0x0FC9 OPDBRL2 | 16-bit MPG output data buffer register (lower) ch. 2 R/W | 0b00000000
OxOFCA OPDBRH3 | 16-bit MPG output data buffer register (upper) ch. 3 R/W | 0b00000000
0xOFCB OPDBRL3 | 16-bit MPG output data buffer register (lower) ch. 3 R/W | 0b00000000
0x0FCC OPDBRH4 | 16-bit MPG output data buffer register (upper) ch. 4 R/W | 0b00000000
0xOFCD OPDBRL4 | 16-bit MPG output data buffer register (lower) ch. 4 R/W | 0b00000000
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* R/W access symbols
R/W : Readable/Writable

R : Read only
* Initial value symbols
0 : The initial value of this bit is “0”.
1 : The initial value of this bit is “1”.
X : The initial value of this bit is undefined.

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

15. 1/0O Ports

« List of port registers

Register name Read/Write Initial value
Port O data register PDRO R, RM/W 0b00000000
Port O direction register DDRO R/W 0b00000000
Port 1 data register PDRA1 R, RM/W 0b00000000
Port 1 direction register DDR1 R/W 0b00000000
Port 6 data register PDR6 R, RM/W 0b00000000
Port 6 direction register DDR6 R/W 0b00000000
Port F data register PDRF R, RM/W 0b00000000
Port F direction register DDRF R/W 0b00000000
Port G data register PDRG R, RM/W 0b00000000
Port G direction register DDRG R/W 0b00000000
Port 0 pull-up register PULO R/W 0b00000000
Port 1 pull-up register PULA R/W 0b00000000
Port 6 pull-up register PUL6 R/W 0b00000000
Port G pull-up register PULG R/W 0b00000000
A/D input disable register (lower) AIDRL R/W 0b00000000
R/W : Readable/writable (The read value is the same as the write value.)

R, RM/W : Readable/writable (The read value is different from the write value. The write value is read by the read-
modify-write (RMW) type of instruction.)
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* Block diagram of PO2/INT02/AN02/SCK, PO3/INTO3/ANO3/SOT, PO5/INTO5/AN05/TO00 and PO6/INTO6/AN06/TO01

| Peripheral function input enable |

| (INT02, INTO3, INTO5 and INTO06) |
I Peripheral function output enable *

N Peripheral function output_!

A/D analog input—({o—

Hysteresis

Pull-up

1 (]

™ \
PDRO read

™ PDRO

I/I/ L= 1 e
PDRO write

Executing bit manipulation instruction

Yy

S/

™S DODRO |
DDRO
DDRO write Stop mode, watch mode (SPL = 1)

Internal bus

5e
PU'LO\read
pino |
I/I/ PULO
PULO write
<
AID&ead
N=TH
I/I/ AIDRL
AIDRL write

Pin
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* PO7/INTO7/ANO7 pin
This pin has the following peripheral functions:
» External interrupt circuit input pin (INTO7)
+ 8/10-bit A/D converter analog input pin (ANQO7)

» Block diagram of PO7/INT07/ANQ7

T Peripheral function input A/D analog input—G O—
Peripheral function input enable (INT07)

I L
[ N i . 4

) Hysteresis
ﬂ ﬁl Pull-up
1
PDRO read —
™~ PDRO .

S/

I/I/ L= ] h
PDRO write

Executing bit manipulation instruction

™ DDRO

e —om
DDRO write Stop mode, watch mode (SPL = 1)

Internal bus

PULO read

> [ PULO |
PULO write

e
AIDQ_\rIead

> ['AIDRL |
AIDRL write

Pin
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15.3.4 Port 6 operations
» Operation as an output port
» A pin becomes an output port if the bit in the DDRG6 register corresponding to that pin is set to “1”.
 For a pin shared with other peripheral functions, disable the output of such peripheral functions.
* When a pin is used as an output port, it outputs the value of the PDRG6 register to external pins.
« If data is written to the PDRG6 register, the value is stored in the output latch and is output to the pin set as an output
port as it is.
* Reading the PDRG6 register returns the PDRG6 register value.

Operation as an input port
» A pin becomes an input port if the bit in the DDR®6 register corresponding to that pin is set to “0”.
» For a pin shared with other peripheral functions, disable the output of such peripheral functions.
« If data is written to the PDRG register, the value is stored in the output latch but is not output to the pin set as an
input port.
» Reading the PDR®6 register returns the pin value. However, if the read-modify-write (RMW) type of instruction is
used to read the PDRG6 register, the PDRG register value is returned.

» Operation as a peripheral function output pin
» A pin becomes a peripheral function output pin if the peripheral output function is enabled by setting the output
enable bit of a peripheral function corresponding to that pin.
» The pin value can be read from the PDRG6 register even if the peripheral function output is enabled. Therefore, the
output value of a peripheral function can be read by the read operation on the PDR6 register. However, if the read-
modify-write (RMW) type of instruction is used to read the PDRG6 register, the PDRG6 register value is returned.

» Operation as a peripheral function input pin
» To set a pin as an input port, set the bit in the DDRG6 register corresponding to the input pin of a peripheral function
to “0”.
» Reading the PDRG6 register returns the pin value, regardless of whether the peripheral function uses that pin as its
input pin. However, if the read-modify-write (RMW) type of instruction is used to read the PDRG6 register, the PDR6
register value is returned.

» Operation at reset
If the CPU is reset, all bits in the DDR®6 register are initialized to “0” and port input is enabled.

» Operation in stop mode and watch mode

« If the pin state setting bit in the standby control register (STBC:SPL) is set to “1” and the device transits to stop
mode or watch mode, the pin is compulsorily made to enter the high impedance state regardless of the DDRG6 reg-
ister value. The input of that pin is locked to “L” level and blocked in order to prevent leaks due to input open. How-
ever, if the interrupt input from the external interrupt (INTO8, INT09) is enabled, or if the interrupt input of P64/EC1
and P67/TRG1 is enabled by the external interrupt control register ch. 0 (EIC00) of the external interrupt circuit and
the interrupt pin selection circuit control register (WICR) of the interrupt pin selection circuit, the input is enabled
and is not blocked.

« If the pin state setting bit is “0”, the state of the port 1/0O or that of the peripheral function 1/0 remains unchanged
and the output level is maintained.

» Operation of the pull-up register

Setting the bit in the PULG register to “1” makes the pull-up resistor be internally connected to the pin. When the pin
output is “L” level, the pull-up resistor is disconnected regardless of the value of the PULG register.
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» Operation as an input port
» A pin becomes an input port if the bit in the DDRF register corresponding to that pin is set to “0”.
» For a pin shared with other peripheral functions, disable the output of such peripheral functions.
« If data is written to the PDREF register, the value is stored in the output latch but is not output to the pin set as an
input port.
» Reading the PDREF register returns the pin value. However, if the read-modify-write (RMW) type of instruction is
used to read the PDRF register, the PDRF register value is returned.

» Operation at reset
If the CPU is reset, all bits in the DDRF register are initialized to “0” and port input is enabled.

» Operation in stop mode and watch mode
« If the pin state setting bit in the standby control register (STBC:SPL) is set to “1” and the device transits to stop
mode or watch mode, the pin is compulsorily made to enter the high impedance state regardless of the DDRF reg-
ister value. The input of that pin is locked to “L” level and blocked in order to prevent leaks due to input open.
« If the pin state setting bit is “0”, the state of the port 1/0O or that of the peripheral function 1/0 remains unchanged
and the output level is maintained.

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

15.5.1 Port G configuration
Port G is made up of the following elements.
» General-purpose I/O pins/peripheral function I/O pins
» Port G data register (PDRG)
» Port G direction register (DDRG)
» Port G pull-up register (PULG)

15.5.2 Block diagram of port G
* PG1/X0A/SNI1 pin

This pin has the following peripheral functions:
» Subclock input oscillation pin (X0A)
« Trigger input pin for the position detection function of the MPG waveform sequencer (SNI1)

* PG2/X1A/SNI2 pin
This pin has the following peripheral functions:
» Subclock 1/0 oscillation pin (X1A)
« Trigger input pin for the position detection function of the MPG waveform sequencer (SNI2)
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. Normal Stop mode Watch mode
Pin name . Sleep mode On reset
operation SPL=0 SPL=1 SPL=0 SPL=1
- Hi-Z (However, - Hi-Z (However,
- Previous state the setting of | Previous state the setting of
kept the pull-up keot the pull-up
P .| control is P « | control is
- Input blocked*? . - Input blocked*? . .
(However, an effective.) (However, an effective.) - Hi-Z
1/0 port/ 1/0 port/ external - Input blocked™| - el - Input blocked™ |- Input
P14/UCKO/ eripheral eripheral interrupt can (However, an interrupt can (However, an enabled™
PPGO01 p p. p p. . P external . P external (However, it
function 1/0 function 1/0 be input when interrupt can be input when interrunt can
the external be in St when the external be in St when | function.)
interrupt P interrupt P '
. the external ) the external
request is interrupt request is interrupt
enabled.) pt enabled.) Pt
request is request is
enabled.) enabled.)
- Hi-Z (However, - Hi-Z (However, |-

. the setting of . the setting of |-
p1suoor |V (e?rip(r)]reti al R (e)rip(r)\'; o . Eée‘t"ous state | e pulkup | Eere‘t"ws state | e pull-up enabled*’
PPG20 p p. p p. P ., | control is P « | control is (However, it

function 1/0 function 1/0 - Input blocked*? . - Input blocked*? .
effective.) effective.)
- Input blocke - Input blocke unction.
Input blocked*? Input blocked*?| functi
- Hi-Z (However, - Hi-Z (However,
- Previous state the setting of | Previous state the setting of
kept the pull-up kept the pull-up
- Input blocked*? contrc?l N - Input blocked*? contrt?l N
(However, an effective.) (However, an effective.) )
1/0 port/ 1/0 port/ external - Input blocked™| - al - Input blocked/-
P16/U10/ p p . (However, an . (However, an enabled*
peripheral peripheral interrupt can interrupt can .
PPG21 . . ; external : external (However, it
function 1/0 function 1/0 be input when | . be input when | .
interrupt can interrupt can
the external be input when the external be input when | function.)
interrupt P interrupt P '
; the external ; the external
request is interrupt request is interrupt
enabled.) pt enabled.) Pt
request is request is
enabled.) enabled.)
- Hi-Z (However, - Hi-Z (However, |-
1/0 port/ 1/O port/ - Previous state the setting of | Previous state the setting of - N
P17/TO1/ erioheral erioheral kept the pull-up kept the pull-up enabled*’
SNIO p p. p p. P ., | control is P « | control is (However, it
function 1/0 function 1/10 - Input blocked*? . - Input blocked*? .
effective.) effective.)
- Input blocked*? - Input blocked*?| function.)
POO/INTOO/ - Hi-Z (However, - Hi-Z (However,
IANOO/ - Previous state the setting of | Previous state the setting of
CMPO_P kept the pull-up kept the pull-up
PO1/INTO1/ - Input blocked*2 control is - Input blocked*2 control is
ANO1/ (However, an effective.) (However, an effective.)
1/0 port/ 1/0 port/ ’ - Input blocked*? ’ - Input blocked*? .
CMPO_N ; . external external - Hi-Z
i i . wever, . wever,
peripheral peripheral interrunt can (However, an interruot can (However, an | Inout
PO2/INTO2/ |function 1/0/ function 1/0/ rTup external rrup external P "
IANO02/SCK . . be input when | . be input when | . blocked
analog input analog input interrupt can interrupt can
the external be input when the external be input when
PO3/INTO3/ :'r(]etqeL::eus?tis the external Irr:sgreusr:tis the external
interrupt interrupt
ANO3/SOT enabled.) request is enabled.) request is
enabled.) enabled.)
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18. Electrical Characteristics

18.1 Absolute Maximum Ratings

Rating .
Parameter Symbol - Unit Remarks
Min Max
Power supply voltage*" Vee  |Vss—-0.3| Vss+6 | V
Input voltage*’ Vi Vss-03| Vss+6 | V |*2
Output voltage*" Vo Vss—0.3| Vss+6 | V |*2
Maximum clamp current | IcLamp -2 +2 mA | Applicable to specific pins*3
Total maximum clamp | s, el | — 20 | mA |Applicable to specific pins*?
current
L” level maximum loL . 15 mA
output current
Other than P62 to P67
loLavi 4 Average output current =
operating current x operating ratio (1 pin)
“L” level average current — mA
P62 to P67
loLav2 12 Average output current =
operating current x operating ratio (1 pin)
L” level total maximum SloL . 100 mA

output current

Total average output current =
ZloLay — 37 mA | operating current x operating ratio
(Total number of pins)

“L” level total average
output current

“H” level maximum

loH — -15 mA
output current

Other than P62 to P67

loHAv1 -4 Average output current =
“H” level average A operating current x operating ratio (1 pin)
— m
current P62 to P67
loHAv2 -8 Average output current =

operating current x operating ratio (1 pin)

“H” level total maximum
YloH

output current o —100 | mA

Total average output current =
ZloHay — —47 mA |operating current x operating ratio
(Total number of pins)

“H” level total average
output current

Power consumption Pd — 320 mwW
Operating temperature Ta -40 +85 °C
Storage temperature Tstg -55 +150 °C

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

*2:V1 and Vo must not exceed Vcc + 0.3 V. V1 must not exceed the rated voltage. However, if the maximum current
to/from an input is limited by means of an external component, the lcLavp rating is used instead of the Vi rating.

*3: Specific pins: P00 to P07, P10, P11, P13 to P17, P62 to P67, PFO, PF1, PG1, PG2
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» Operating voltage - Operating frequency (Ta = -40°C to +85°C)

55 K
5.0 -
= g
(0] N
=3 -
% wf A/D converter operation range
> N
2 o
© [
9] s0f
o N
(@) 2.7 fofr ] e
24 : : i
L E 1 i 1 1 1 1 1 i 1 1 1 :
16 kHz 3 MHz 10 MHz 16.25 MHz
Source clock frequency (Fsp/FspL)
18.4.3 External Reset
(Vcc =5.0 V+10%, Vss = 0.0 V, Ta = —40°C to +85°C)
Value )
Parameter Symbol - Unit Remarks
Min Max
RST “L” level .
. trsTL 2 tmeLk — ns
pulse width

*.

See “Source Clock/Machine Clock” for tmcLk.

RST

o

—0.2 Vcc

tRsTL

/0.2 Vce
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18.4.4 Power-on Reset

Note: A sudden change of power supply voltage may activate the power-on reset function. When changing the power

(Vss = 0.0 V, Ta = -40°C to +85°C)

. Value .
Parameter Symbol Condition - Unit Remarks
Min Max
Power supply rising time tr — — 50 ms
Power supply cutoff time torrF — 1 — ms | Wait time until power-on

Vee

supply voltage during the operation, set the slope of rising to a value below within 30 mV/ms as shown below.

Hold condition in stop mode

Vee
Set the slope of rising to
a value below 30 mV/ms.
2.3V

18.4.5 Peripheral Input Timing

*

Document Number: 002-04627 Rev. *D

(Vec =5.0 V£10%, Vss = 0.0 V, Ta = -40°C to +85°C)

Value
Parameter Symbol Pin name - Unit
Min Max
Peripheral input “H” pulse width e | INTO0O to INT09, ECO, EC1, T, 2 tmeLk* — ns
Peripheral input “L” pulse width i | TRGT 2 tmeLk* — ns

. See “Source Clock/Machine Clock” for tmcLk.

INTOO to INTQ9,
ECO, EC1, T,
TRG1
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* Internal shift clock mode
tscyc
/0.8 Vce 0.8 Vcc
SCK
0.2 Vcc—(
tsHovI
0.8 Vce
SOT
0.2 Vce
tivsL tsLixi
0.7 Vcc 0.7 Vce
SIN
0.3 Vcc 0.3 Vee
» External shift clock mode
tsHsL tsLsH
~0.8 Vcc 0.8 VCCX
SCK \
0.2 Vcc ; —(0.2 Vce 0.2 Vcc
F
tr tsHOVE
0.8 Vcc
SOT
0.2 Vce
SIN
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< tscve »|
SCK /Lo.s Vee 0.8 Vce
0.2 Vce
——  tsovi ——P tsLovi
[ V-
SoT >< 0.8 Vcc >§ 0.8 Vce
—0.2 Vcc 0.2 Vcc
tvsn ————W————————tsuixi
SIN 0.7 Vce 0.7 Vce
0.3 Vce 0.3 Vce
18.4.7 Low-voltage Detection
(Vss=0.0V, Ta =-40°C to +85°C)
Value .
Parameter Symbol - Unit Remarks
Min Typ Max
2.52 2.7 2.88
2.61 2.8 2.99 .
Release voltage* Vou+ V | At power supply rise
2.89 3.1 3.31
3.08 3.3 3.52
2.43 26 2.77
, 2.52 2.7 2.88
Detection voltage™ VbL— V | At power supply fall
2.80 3 3.20
2.99 3.2 3.41
Hysteresis width VHys — — 100 mV
Power supply start Vor . . 23 Vv
voltage
Power supply end Von 4.9 . . Vv
voltage
Power supply voltage Slope of power supply that the reset
change time tr 650 — — ps |release signal generates within the
(at power supply rise) rating (VoL+)
Power supply voltage Slope of power supply that the reset
change time te 650 — — Ms |detection signal generates within the
(at power supply fall) rating (VoL-)
Reset release delay a1 . . 30 us
time
F_{eset detection delay te . . 30 us
time
LVD reset threshold
voltage transition tsto 10 — — VES
stabilization time

*

. The release voltage and the detection voltage can be selected by using the LVD reset voltage selection ID register
(LVDR) in the low-voltage detection reset circuit. For details of the LVDR register, refer to “CHAPTER 16 LOW-
VOLTAGE DETECTION RESET CIRCUIT” in “New 8FX MB95630H Series Hardware Manual’.
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» External shift clock mode

[¢———— tsLsH —— [«—— {sHsL

40.8 Ve 0.8 Vce
UCKO
(0.2 Vce 0.2 Vccf

tsLov
0.8 Vcc
uoo
0.2 Vcc
ulo
18.4.10 MPG Input Timing
(Vee = 5.0 V£10%, Vss = 0.0V, Ta = —40°C to +85°C)
Value
Parameter Symbol| Pin name Condition Unit | Remarks
Min Max
. trwn, | SNIO to SNI2,
Input pulse width . |DTTI — 4 tmeik — ns
0.8 Vcc 0.8 Vcc
SNIO to SNI2, DTTI
0.2 Vcc 0.2 Vcc
tTIwH | | tTwL |
18.4.11 Comparator Timing
(Vcc=2.4V1t055V,Vss=0.0V, Ta=-40°C to +85°C)
Value
Parameter Pin name - Unit Remarks
Min Typ Max
CMPO_P,
Voltage range CMPO_N 0 — Vee-13| V
CMPO_P,
Offset voltage CMPO_N -15 — +15 mV
) — 650 1200 ns |Overdrive 5 mV
Delay time CMPO_O -
— 140 420 ns |Overdrive 50 mV
Power down delay |CMPO_O — — 1200 ns Povyer down recovery
PD:1 -0
Powg_r u CMPO_O — — 1200 ns | Output stabilization time at power up
stabilization time
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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 2'° = 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.

Ideal 1/0 characteristics Total error
Ox3FF + VFsT Ox3FF +
Ox3FE + Ox3FE + Actual conversion
characteristc =~ ——*

Ox3FD + 2LsB OX3FD 4+ g
- - {1LSB x (N-1)+0.5 L
p=] ]
o o
=] = = [y
o o
S s
k=) 1 k=) 4
& 0x004 y a 0x004 v

ox003 + V7T 0X003 1 g — NT

i«—Actual conversion
0x002 + 1LSB 0x002 + i characteristic
’:—Idaal characteristic
0x001 + 0x001 +
0.5LSB
Vss Analog input Vce Vss Analog input Vce
Vce — Vss . VNT — {1 LSB x (N — 1) + 0.5 LSB}
1LSB = 1024 \ Total error of digital output N = 1 LsB LSB
N : A/D converter digital output value
VNT : Voltage at which the digital output transits from Ox(N — 1) to OxN
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19. Sample Characteristics

» Power supply current temperature characteristics

Icc — Vce
Ta=+25°C, Fvp =2, 4, 8, 10, 16 MHz (divided by 2)
Main clock mode with the external clock operating

15
I I I I

Fup = 16 MHz
Fvp = 10 MHz

Fup = 8 MHz
Fup = 4 MHz
Fup = 2 MHz

Icc[mA]

Vee[V]

Iccs — Vee
Ta=+25°C, Fvp =2, 4, 8, 10, 16 MHz (divided by 2)
Main sleep mode with the external clock operating

I I I
----- - Fump = 16 MHz
Fump =10 MHz
5 Fvp =8 MHz —|
Fump = 4 MHz
Fump = 2 MHz
4
£
% 3
8
2 fe
1 === F
0
1 2 3 4 5 6 7
Vee[V]
lccL — Vee

Ta=+25°C, FvrL = 16 kHz (divided by 2)
Subclock mode with the external clock operating

140

120

100

80

lceL[uA]

60

40

20

0

Vee=5.5V, Fw =2, 4, 8, 10, 16 MHz (divided by 2)
Main clock mode with the external clock operating

15

lcc —Ta

Fup
Fup
Fup
Fup
Fup

=16 MHz
=10 MHz
=8 MHz
=4 MHz
=2 MHz

loc[mA]

Vec=5.5V,Fvr =2, 4, 8, 10, 16 MHz (divided by 2)
Main sleep mode with the external clock operating

0 +50

TA°C]
lccs — Ta

+100

+150

Fuvp =16 MHz
Fmp =10 MHz
Fvp =8 MHz —
Fuvp = 4 MHz
Fmp =2 MHz

lccs[mA]
w

Vee = 5.5V, FvpL = 16 kHz (divided by 2)
Subclock mode with the external clock operating

140

0 -50

TAC]

lccL — Ta

+100

+150

120

100

80

leci[nA]

60

40

20

0 +50

TAC]

+100

+150
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