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The on-chip debug function requires that Vcc, Vss and one serial wire be connected to an evaluation tool. For details
of the connection method, refer to “CHAPTER 25 EXAMPLE OF SERIAL PROGRAMMING CONNECTION” in “New
8FX MB95630H Series Hardware Manual’.

4. Pin Assignment

29| ] PF2/RST

30| ] PFO/X0

28| 1 P17/TO1/SNIO

27 |1 P16/UI0/PPG21
26| ] P15/UO0/PPG20
25| ] P14/UCKO0/PPGO1

32| ]Vss
31 [ ] PF1/X1

PG2/X1A/SNI2 []
PG1/X0A/SNI1 [}

Vee [

Cc[]
P67/PPG21/TRG1/OPT5 [|
P66/PPG20/PPG1/OPT4 [|
P65/PPG11/OPT3 [|
P64/EC1/PPG10/OPT2 [_|

24 ] P13/PPGOO

LQFP32 221 P11/PPG11
21| P10/PPG10/CMP0_O

20 [ ] PO7/INTO7/ANO7
LQB032 19 [ ] POB/INTOB/ANOB/TOO1

18 [ ] POS/INTOS/ANOS/TO00

17 | ] PO4/INTO4/ANO4/SIN/ECO

0 N O o~ WD =
e

113
|14

PO1/INTO1/ANO1/CMPO_N

P63/TO11/PPGO1/OPT1 [ 9
P62/TO10/PPGOO/OPTO [} 10
P61/INTO9/SCL/TIH [ 11
P60/INTO8/SDA/DTTI |12
P02/INTO2/AN02/SCK [} 15
PO3/INTO3/ANO3/SOT [} 16

POO/INTOO/ANOO/CMPO_P
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PF2/RST[ | 1 321 P17/TO1/5NI0
PFO/X0 [ 2 31 [ ] P16/UI0/PPG21
PF1/X1 [ 3 30| P15/U00/PPG20
Vss[]| 4 29 [ ] P14/UCK0/PPGO1
PG2/X1A/SNI2[] 5 28] P13/PPGOO
PGIXOASNI ] 6 (ropyiew) 27 | P12/DBG/ECO
Vee[ ]| 7 SH-DIP32 26| __]P11/PPG11
c] s 25 [ ] P10/PPG10/CMP0_O
P67/PPG21/TRG1/OPT5 | 9 24 | ] P07/INT07/ANO7
P66/PPG20/PPG1/0PT4 [ ] 10 PDS032 23 [ ] P06/INTO6/ANO6/TOO1
P65/PPG11/0PT3 [ 11 22 [ ] P05/INTO5/AN05/TO00
P64/EC1/PPG10/OPT2 [ 12 21 [ ] P04/INTO4/ANO4/SIN/ECO
P63/TO11/PPGO1/OPT1 [ 13 20 [ ] P03/INTO3/AN03/SOT
P62/TO10/PPGO0/OPTO [ | 14 19 [ P02/INT02/AN02/SCK
P61/INTO9/SCL/TIT [_| 15 18 [__] PO1/INTO1/ANO1/CMPO_N
P60/INTO8/SDA/DTTI | 16 17 [ ] POO/INT00/ANOO/CMPO_P
- 883
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cl 4 21 [_| P10/PPG10/CMP0_O
P67/PPG21/TRG1/OPT5 [ 15 20 [_| PO7/INTO7/ANO7
P66/PPG20/PPG1/OPT4 [ 16 WNP032 19 [—] P0B/INTO6/ANO6/TO01
P65/PPG11/0PT3 |7 18 [_| PO5/INTO5/ANO5/TO00
P64/EC1/PPG10/OPT2 |8 17 [_| PO4/INT0O4/ANO4/SIN/ECO
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Pin no. I} 1/0 type
*1 Pin name|circuit Function
LNz | SH-DIP32* type™ Input  [Output|OD*s| PU*
P02 General-purpose 1/O port
INTO2 External interrupt input pin Hyst "
steresis
15 19 ANO2 E 8/10-bit A/D converter analog yanalog CMOS| — | O
input pin
SCK LIN-UART clock 1/0O pin
P03 General-purpose 1/O port
INTO3 External interrupt input pin Hyst s
steresis
16 20 ANO3 E  [8/10-bit A/D converter analog yanalog CMOS| — | O
input pin
SOT LIN-UART data output pin
P04 General-purpose 1/0O port
INTO4 External interrupt input pin
8/10-bit A/D converter analog
17 21 ANO4 F l|input pin 22/';')089/ CMOS| — | O
SIN LIN-UART data input pin
ECO 8/16-bit composite timer ch. 0
clock input pin
P05 General-purpose |/O port
INTO5 External interrupt input pin
18 22 ANO5 | E [8/10-bit A/D converter analog  |Hysteresis/i oy nq) |
input pin analog
TO00 8/16-bit composite timer ch. 0
output pin
P06 General-purpose 1/0O port
INTO6 External interrupt input pin
19 23 ANOB E 8/10-bit A/D converter analog HyStereSiS/ CMOS | — 0
input pin analog
TOO01 8/16-bit composite timer ch. 0
output pin
PO7 General-purpose 1/O port
20 24 INTO7 E External interrupt input pin Hysteresis/ cvos!| — | o
ANO7 8/10-bit A/D converter analog analog
input pin
P10 General-purpose 1/O port
21 25 PPG10 G |8/16-bit PPG ch. 1 output pin Hysteresis |CMOS| — | O
CMPO_O Comparator digital output pin

Document Number: 002-04627 Rev. *D
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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

Document Number: 002-04627 Rev. *D Page 18 of 103
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Address abll?)‘rag\i/?:tai:)n Register name R/W | Initial value
0x0F80 WRARHO | Wild register address setting register (upper) ch. 0 R/W | 0b00000000
0x0F81 WRARLO | Wild register address setting register (lower) ch. 0 R/W | 0b00000000
O0x0F82 WRDRO Wild register data setting register ch. 0 R/W | 0b00000000
0x0F83 WRARH1 | Wild register address setting register (upper) ch. 1 R/W | 0b00000000
0x0F84 WRARL1 Wild register address setting register (lower) ch. 1 R/W | 0b00000000
0xOF85 WRDR1 Wild register data setting register ch. 1 R/W | 0b00000000
0x0F86 WRARH2 | Wild register address setting register (upper) ch. 2 R/W | 0b00000000
0x0F87 WRARL2 | Wild register address setting register (lower) ch. 2 R/W | 0b00000000
O0xOF88 WRDR2 Wild register data setting register ch. 2 R/W | 0b00000000
0x0F89

to — (Disabled) — —

0x0F91

0x0F92 TO1CRO 8/16-bit composite timer 01 status control register 0 R/W | 0b00000000
0x0F93 TOOCRO 8/16-bit composite timer 00 status control register 0 R/W | 0b00000000
0x0F94 TO1DR 8/16-bit composite timer 01 data register R/W | 0b00000000
0x0F95 TOODR 8/16-bit composite timer 00 data register R/W | 0b00000000
OXOF96 TMCRO ?é;ittg: composite timer 00/01 timer mode control R/W | 0600000000
0x0F97 T11CRO 8/16-bit composite timer 11 status control register 0 R/W | 0b00000000
0x0F98 T10CRO 8/16-bit composite timer 10 status control register 0 R/W | 0b00000000
0x0F99 T11DR 8/16-bit composite timer 11 data register R/W | 0b00000000

O0xOF9A T10DR 8/16-bit composite timer 10 data register R/W | 0b00000000
OXOF9B TMCR1 fé;(litl;l: composite timer 10/11 timer mode control R/W | 0600000000
0x0F9C PPS01 8/16-bit PPGO01 cycle setting buffer register R/W | 0b11111111
0x0F9D PPS00 8/16-bit PPGOO0 cycle setting buffer register R/W | 0b11111111
Ox0F9E PDSO01 8/16-bit PPGO01 duty setting buffer register R/W | 0b11111111
OxOF9F PDS00 8/16-bit PPGOO0 duty setting buffer register R/W | 0b11111111
O0xOFAO PPS11 8/16-bit PPG11 cycle setting buffer register R/W | 0b11111111
Ox0FA1 PPS10 8/16-bit PPG10 cycle setting buffer register R/W | 0b11111111
Ox0FA2 PDS11 8/16-bit PPG11 duty setting buffer register R/W | 0b11111111
O0x0FA3 PDS10 8/16-bit PPG10 duty setting buffer register R/W | 0b11111111
Ox0FA4 PPGS 8/16-bit PPG start register R/W | 0b00000000
Ox0FA5 REVC 8/16-bit PPG output inversion register R/W | 0b00000000
O0x0FA6 PPS21 8/16-bit PPG21 cycle setting buffer register R/W | 0b11111111
OxO0FA7 PPS20 8/16-bit PPG20 cycle setting buffer register R/W | 0b11111111
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Address ablla)(:g\i/?:ign Register name R/W | Initial value
0xOFCE OPDBRHS5 | 16-bit MPG output data buffer register (upper) ch. 5 R/W | 0b00000000
0OxOFCF OPDBRL5 | 16-bit MPG output data buffer register (lower) ch. 5 R/W | 0b00000000
0x0FDO OPDBRHG6 | 16-bit MPG output data buffer register (upper) ch. 6 R/W | 0b00000000
0xO0FD1 OPDBRL6 | 16-bit MPG output data buffer register (lower) ch. 6 R/W | 0b00000000
0xOFD2 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 OPDBRHS8 | 16-bit MPG output data buffer register (upper) ch. 8 R/W | 0b00000000
0xOFD5 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
0xOFD7 OPDBRL9 | 16-bit MPG output data buffer register (lower) ch. 9 R/W | 0b00000000
0xOFD8 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
O0xOFDA OPDBRHB | 16-bit MPG output data buffer register (upper) ch. B R/W | 0b00000000
0xOFDB OPDBRLB | 16-bit MPG output data buffer register (lower) ch. B R/W | 0b00000000
0x0FDC OPDUR 16-bit MPG output data register (upper) R 0b000OXXXX
0xOFDD OPDLR 16-bit MPG output data register (lower) R | ObXXXXXXXX
OxOFDE CPCUR 16-bit MPG compare clear register (upper) R/W | ObXXXXXXXX
OxOFDF CPCLR 16-bit MPG compare clear register (lower) R/W | ObXXXXXXXX
%’)‘(%FFEE% — (Disabled) — —
OxOFE2 TMBUR 16-bit MPG timer buffer register (upper) R | ObXXXXXXXX
OxOFE3 TMBLR 16-bit MPG timer buffer register (lower) R | ObXXXXXXXX
OxOFE4 CRTH Main CR clock trimming register (upper) R/W | Ob0OOOXXXXX
OxOFES5 CRTL Main CR clock trimming register (lower) R/W | ObOOOXXXXX
OxOFE6 — (Disabled) — —
OXOFE7 CRTDA xgiigteCrR clock temperature dependent adjustment RW | 0b000XXXXX
OxOFES8 SYSC System configuration register R/W | 0b11000011
OxO0FE9 CMCR Clock monitoring control register R/W | 0b00000000
OxOFEA CMDR Clock monitoring data register R 0b00000000
OxOFEB WDTH Watchdog timer selection ID register (upper) R | ObXXXXXXXX
0xOFEC WDTL Watchdog timer selection ID register (lower) R | ObXXXXXXXX
%’)‘(%FFEE% — (Disabled) — —
OxOFEF WICR Interrupt pin selection circuit control register R/W | 0b01000000
OxOFFO
to — (Disabled) — —
OxOFFF
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* PO4/INT04/ANO4/SIN/ECO pin
This pin has the following peripheral functions:
» External interrupt circuit input pin (INT04)
+ 8/10-bit A/D converter analog input pin (AN04)
» LIN-UART data input pin (SIN)
+ 8/16-bit composite timer ch. 0 clock input pin (ECO)

+ Block diagram of P04/INT04/AN04/SIN/ECO

:- Peripheral function input.:: A/D analog input—Q/O—
Peripheral function input enable (INT04)

I L
[ i . 4

)
rd ﬁl Pull-up
N 1 CMOS
PD'IQead ~ —
PPRO |
I/I/ PDRO >
PDRO write
Executing bit manipulation instruction
< ——
@ DDIIQead
3 PDRO |
21 DDRO = .
g DDRO write Stop mode, watch mode (SPL = 1)i
IS e
PUILO\read
Plro |
I/I/ PULO
PULO write
<
AID&ead
AIDRI |
I/I/ AIDRL
AIDRL write
U

Pin
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15.2 Port 1

Port 1 is a general-purpose 1/O port. This section focuses on its functions as a general-purpose /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/CMPO_O pin

This pin has the following peripheral functions:

» 8/16-bit PPG ch. 1 output pin (PPG10)
» Comparator digital output pin (CMPO0_QO)

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

* P13/PPGOO 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 (UOQ)
* 8/16-bit PPG ch. 2 output pin (PPG20)

Document Number: 002-04627 Rev. *D
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* P12/DBG/ECO pin
This pin has the following peripheral functions:
* DBG input pin (DBG)

 8/16-bit composite timer ch. 0 clock input pin (ECO)

» Block diagram of P12/DBG/ECO

D—in

[ 7 perphera fungion input =
Hysteresis
)
‘e
< § ]
1
PD'FH\read
pPpR1 |
I/I/ PDR1 °
[%2]
3| PDR1 write
g Executing bit manipulation instruction
®
£ ]
DD'FQead
PR |
I/I/ DDR1 )
DDR1 write Stop mode, watch mode (SPL = 1)—e
U

* P14/UCKO0/PPGO1 pin
This pin has the following peripheral functions:
» UART/SIO ch. 0 clock I/0O pin (UCKO)
» 8/16-bit PPG ch. 0 output pin (PPG01)

Document Number: 002-04627 Rev. *D
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to “0!!.

» Reading the PDR1 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 PDR1 register, the PDR1
register value is returned.

» Operation at reset
If the CPU is reset, all bits in the DDR1 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 DDR1 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 of P14/UCKO and P16/UI0 is enabled by the external interrupt control register ch. 0
(EICO00) 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 PUL1 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 PUL1 register.

15.3 Port 6
Port 6 is a general-purpose 1/O port. This section focuses on its functions as a general-purpose /O port. For details of
peripheral functions, refer to their respective chapters in “New 8FX MB95630H Series Hardware Manual”.

15.3.1 Port 6 configuration
Port 6 is made up of the following elements.
» General-purpose I/O pins/peripheral function 1/O pins
» Port 6 data register (PDR6)
* Port 6 direction register (DDR6)
* Port 6 pull-up register (PULG)

15.3.2 Block diagrams of port 6
* P60/INTO8/SDA/DTTI pin
This pin has the following peripheral functions:
» External interrupt circuit input pin (INT08)
* I2C bus interface ch. 0 data I/O pin (SDA)
* MPG waveform sequencer input pin (DTTI)

* P61/INTO9/SCL/TI1 pin
This pin has the following peripheral functions:
» External interrupt circuit input pin (INT09)
* I2C bus interface ch. 0 clock 1/O pin (SCL)
» 16-bit reload timer ch. 1 input pin (TI1)
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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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« If data is written to the PDRG 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 PDRG register returns the PDRG register value.

Operation as an input port
» A pin becomes an input port if the bit in the DDRG 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 PDRG register returns the pin value. However, if the read-modify-write (RMW) type of instruction is
used to read the PDRG register, the PDRG register value is returned.

Operation as a peripheral function input pin
» To seta pin as an input port, set the bit in the DDRG register corresponding to the input pin of a peripheral function
to “0”.
» Reading the PDRG 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 PDRG register, the PDRG
register value is returned.

» Operation at reset
If the CPU is reset, all bits in the DDRG 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 DDRG 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.

» 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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16. Interrupt Source Table

Vector table Interrupt level Priority order of
Interrupt address setting register | interrupt sources
Interrupt source request of the same level
number | Upper | Lower | Register Bit (occurring
simultaneously)
External interrupt ch. 0 . High
[Exteral interrupt ch 4 IRQO0 | OXFFFA |OXxFFFB| ILRO | L0O0 [1:0] N
[External interrupt ch. 1 IRQO1 | OXFFF8 | OXFFF9| ILRO | L01[1:0]
[External interrupt ch. 5
[External interrupt ch. 2 IRQ02 | OXFFF6 | OXFFF7 | ILRO | L02[1:0]
[External interrupt ch. 6
[External interrupt ch. 3 IRQO3 | OXFFF4 | OXFFF5| ILRO | LO3 [1:0]
[External interrupt ch. 7
|UART/SIO ch. 0 _
PG T IRQO4 |OxFFF2 |OXFFF3| ILR1 |L04[1:0]
I | v v 0
39\/\?;:)” composite timer ch. 0 IRQO5 | OXFFFO | OXFFF1| ILR1 | LO5 [1:0]
'ﬁﬁ :)geﬁ')t composite timer ch. 0 IRQO6 |OXFFEE | OXFFEF| ILR1 | L06 [1:0]
|LIN-UART (reception) IRQ07 |OXxFFEC |OXFFED| ILR1 | LO7 [1:0]
|CIN-UART (transmission) IRQ08 |OxFFEA |OXxFFEB| ILR2 | L08 [1:0]
[8/16-bit PPG ch. 1 (lower) IRQ09 | OXFFES | OXFFE9| ILR2 | L09 [1:0]
[8/16-bit PPG ch. 1 (upper) IRQT0 | OXFFEG |OXFFE7| ILR2 | L10[1:0]
[8/16-bit PPG ch. 2 (upper) IRQT1 | OXFFE4 |OxFFE5| ILR2 | L11[1:0]
[8/16-bit PPG ch. 0 (upper) IRQ12 | OXFFE2 |OXFFE3| ILR3 |L12 [1:0]
[8/16-bit PPG ch. 0 (lower) IRQ13 | OXFFEO |OXFFET| ILR3 | L13[1:0]
I | v v 0
?é :)geﬁ')t composite timer ch. 1 IRQ14 |OxFFDE|OxFFDF| ILR3 |L14 [1:0]
[8716-bit PPG ch. 2 (lower) IRQ15 |OxFFDC |OXFFDD| ILR3 | L15[1:0]
16-bit reload timer ch. 1
[MPG (write timing/compare clear) | IRQ16 |OxFFDA|OxFFDB| ILR4 | L16[1:0]
|I°C bus interface
|16-bit PPG timer ch. 1
MPG (position detection/compare IRQ17 |OxFFD8 |OxFFD9| ILR4 L17 [1:0]
interrupt)
[8770-bit A/D converter IRQT8 | OXFFD6 | OXFFD7| ILR4 | L18 [1:0]
Time-base timer IRQT9 | OXFFD4 |OxFFD5| ILR4 | L19 [1:0]
\évj‘;fga?:fjfa'er IRQ20 |OXFFD2 |OxFFD3| ILR5 |L20 [1:0]
|External interrupt ch. 8 IRQ21 |OxFFDO|OXFFD1| ILR5 | L21[1:0]
[External interrupt ch. 9
I | v v 0
8/16-bit composite timer ch. 1 IRQ22 |0xFFCE|OXFFCF| ILR5 |L22[1:0]
(lower)
|Flash memory IRQ23 |[OxFFCC|OxFFCD| ILR5 L23 [1:0] Lo'w
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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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Sampling is executed at the rising edge of the sampling clock*!, and serial clock delay is enabled*2.
(ESCR register : SCES bit = 0, ECCR register : SCDE bit =1)
(Vee = 5.0 V£10%, Vss = 0.0V, Ta = —40°C to +85°C)

. L Value .
Parameter Symbol | Pin name Condition - Unit
Min Max
Serial clock cycle time tscyc |SCK 5 tmcLk™? — ns
SCKT — SOT delay time tshovi |SCK, SOT ||nternal clock -50 +50 ns
Valid SIN — SCK{ tivsi  |SCK, SIN |operation output pin: | tmcik*3 + 80 — ns
SCKl—> valid SIN hold time | tsuxi |SCK, SIN [t =80 pF +1TTL 0 — ns
SOT — SCKldelay time tsovu  |SCK, SOT 3tmek*3 — 70 — ns

*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.

< tscve »
0.8 Vi
SCK «
—-0.2 Vcc 0.2 Ve
tstov
tsovu ———
0.8 Vce ¢-0.8 Vce
soT >§
0.2 Vce 0.2 Vcc
tvsuy ——PE———tsuxi
SlN 0.7 Vce 0.7 Vce
0.3 Vce 0.3 Vce

Sampling is executed at the falling edge of the sampling clock*', and serial clock delay is enabled*2.
(ESCR register : SCES bit = 1, ECCR register : SCDE bit = 1)
(Vce = 5.0 V+10%, Vss = 0.0V, Ta = —40°C to +85°C)

. . Value .
Parameter Symbol | Pin name Condition - Unit
Min Max
Serial clock cycle time tscyc |SCK 5 tmcLk™? — ns
SCK! — SOT delay time tstovi |SCK, SOT ||nternal clock -50 +50 ns
Valid SIN — SCKT tivsti |SCK, SIN |operation output pin: | tmcik™ + 80 — ns
SCKT — valid SIN hold time | tsuxi |SCK, SIN |Gt =80 pF +1TTL 0 — ns
SOT — SCK™Tdelay time tsovi  |SCK, SOT 3tvcik*3 — 70 — ns

*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 tmcik.
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(Continued)
(Vcc =5.0 V+10%, Vss = 0.0 V, Ta = —40°C to +85°C)
Pin ‘e Value*? .
Parameter Symbol name Condition Min Max Unit Remarks
No START
. condition is
START condition tHD;STA SCL, 2 tmek — 20 — ns |detected when 1
detection SDA .
tMcLK is used at
reception.
No STOP condition
STOP condition tau SCL, ot _20 . ns [is detected when 1
detection SUSTO 1spA MCLK tmcLk is used at
reception.
No RESTART
IRESTART SCL condition is
conditiondetection| tsu;sta SDA’ 2 tvek — 20 — ns |detected when 1
condition R=17KQ, :Zf;:( L[siotased at
ser—C =50 pF* pron.
IBus free time tsur SDA’ 2 tmork — 20 — ns |At reception
. SCL, At slave
Data hold time tHD;DAT SDA 2 tvek — 20 — ns transmission mode
. SCL, At slave
Data setup time tsu;pAT SDA tLow — 3 tmerk — 20 — ns transmission mode
. SCL, .
Data hold time tHD;DAT SDA 0 — ns |At reception
. SCL, .
Data setup time tsu;pAT SDA tmeLk — 20 — ns |At reception
SDAJ — SCLT Oscillation
. SCL, e I
(with wakeup twakeupP stabilization wait time — ns
o SDA
function in use) +2 tmcik — 20

*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 “Source Clock/Machine Clock” for tmcLk.
» m represents the CS[4:3] bits in the I?C clock control register ch. 0 (ICCRO).
* n represents the CS[2:0] bits in the I12C clock control register ch. 0 (ICCRO).
» The actual timing of the I°C bus interface is determined by the values of m and n set by the machine clock (tmcLk)
and the CS[4:0] bits in the ICCRO register.
+ Standard-mode:
m and n can be set to values in the following range: 0.9 MHz < tmcik (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 < tmck < 1 MHz

(m, n) = (1, 22), (5, 4), (6, 4), (7, 4), (8,4)  :0.9 MHz < tmoLk < 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 < tmeik < 10 MHz
(m, n) = (8, 22) © 0.9 MHz < tueik < 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 < twoLk < 4 MHz
(m, n) = (1, 22), (5, 4) - 3.3 MHz < twoLk < 8 MHz

(m, n) = (1, 38), (6, 4), (7, 4), (8, 4) - 3.3 MHz < twoik < 10 MHz
(m, n) = (5, 8) - 3.3 MHz < twotk < 16.25 MHz
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18.5 A/D Converter

18.5.1 A/D Converter Electrical Characteristics
(Vec=2.7V1t055V,Vss=0.0V, Ta=-40°C to +85°C)

Value .
Parameter Symbol - Unit Remarks
Min Typ Max
Resolution — — 10 bit
Total error -3 — +3 LSB
Linearity error — -2.5 — +2.5 LSB
Differential linearity 19 . 19 LSB
error

Zero transition

Vot Vss-15LSB |Vss+0.5LSB|Vss+25LSB| V
voltage

Full-scale transition
voltage

Compare time — 3 — 10 Ms |27V <Vcc<55V

2.7V <Vcc<b55YV,
with external
Sampling time — 0.941 — 0 ps |impedance < 3.3 kQ
and external
capacitance = 10 pF

Vest |Vec—-4.5LSB| Vec-2LSB |Vec+05LSB| V

Analog input current laN -0.3 — +0.3 MA

Analog input voltage | VaiN Vss — Vce V

18.5.2 Notes on Using A/D Converter

» External impedance of analog input and its sampling time
The A/D converter of the MB95630H Series has a sample and hold circuit. If the external impedance is too high to
keep sufficient sampling time, the analog voltage charged to the capacitor of the internal sample and hold circuit is
insufficient, adversely affecting A/D conversion precision. Therefore, to satisfy the A/D conversion precision stan-
dard, considering the relationship between the external impedance and minimum sampling time, either adjust the
register value and operating frequency or decrease the external impedance so that the sampling time is longer than
the minimum value. In addition, if sufficient sampling time cannot be secured, connect a capacitor of about 0.1 pF to
the analog input pin.

» Analog input equivalent circuit

Analog input D—&)M Comparator
A R

k Jf; )

During sampling: ON

Vce R Cc
45V<Vec<55V | 1.45kQ (Max) | 14.89 pF (Max)
27V<Vec<45V | 2.7k (Max) 14.89 pF (Max)

Note: The values are reference values.
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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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