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110 1/0 type
Pin no. |Pinname|circuit Function . .
type*! Input Output |(OD*2| PU*?
General-purpose 1/O port
P64 . :
High-current pin
31 OPT2 D |MPG waveform sequencer output pin Hysteresis | CMOS | — | O
PPG10 8/16-bit PPG ch. 1 output pin
EC1 8/16-bit composite timer ch. 1 clock input pin
General-purpose 1/O port
P65 . :
High-current pin '
32 OPT3 D MPG waveform sequencer output pin Hysteresis | CMOS | — | O
PPG11 8/16-bit PPG ch. 1 output pin
General-purpose 1/O port
P66 . :
High-current pin
33 OPT4 D |MPG waveform sequencer output pin Hysteresis | CMOS | — | O
PPG20 8/16-bit PPG ch. 2 output pin
PPG1 16-bit PPG timer ch. 1 output pin
General-purpose 1/O port
P67 . :
High-current pin
34 OPT5 D |MPG waveform sequencer output pin Hysteresis | CMOS | — | O
PPG21 8/16-bit PPG ch. 2 output pin
TRG1 16-bit PPG timer ch. 1 trigger input pin
P00 General-purpose 1/O port
INTOO External interrupt input pin Hyst s/
steresis
35 ANOO E  |8/10-bit A/D converter analog input pin yanalog CMOS | — | O
CMPO_P Com.para_tor ch. 0 non-inverting analog input
(positive input) pin
PO1 General-purpose 1/O port
INTO1 External interrupt input pin Hyst "
steresis
36 ANO1 E  [8/10-bit A/D converter analog input pin yanalog CMOS | — | O
CMPO N Compgratpr ch. 0_|nvert|ng analog input
- (negative input) pin
P02 General-purpose I/0O port
INTO2 External interrupt input pin i
37 E . ptinput p . . Hysteresis/ cMos | — | o
ANO02 8/10-bit A/D converter analog input pin analog
CMPO_O Comparator ch. 0 digital output pin
P03 General-purpose 1/O port
INTO3 External interrupt input pin Hyst s/
steresis
38 ANO3 E  |8/10-bit A/D converter analog input pin yanalog CMOS | — | O
CMP1_P Com.para_tor ch. 1 non-inverting analog input
(positive input) pin
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Unconnected input pins with very high impedance levels can adversely affect stability of operation. Such pins
should be connected through an appropriate resistance to a power supply pin or ground pin.

e Latch-up

Semiconductor devices are constructed by the formation of P-type and N-type areas on a substrate. When subjected
to abnormally high voltages, internal parasitic PNPN junctions (called thyristor structures) may be formed, causing
large current levels in excess of several hundred mA to flow continuously at the power supply pin. This condition is
called latch-up.

CAUTION: The occurrence of latch-up not only causes loss of reliability in the semiconductor device, but can cause
injury or damage from high heat, smoke or flame. To prevent this from happening, do the following:

(1) Be sure that voltages applied to pins do not exceed the absolute maximum ratings. This should
include attention to abnormal noise, surge levels, etc.

(2) Be sure that abnormal current flows do not occur during the power-on sequence.
e Observance of Safety Regulations and Standards

Most countries in the world have established standards and regulations regarding safety, protection from electromag-
netic interference, etc. Customers are requested to observe applicable regulations and standards in the design of
products.

« Fail-Safe Design

Any semiconductor devices have inherently a certain rate of failure. You must protect against injury, damage or loss
from such failures by incorporating safety design measures into your facility and equipment such as redundancy, fire
protection, and prevention of over-current levels and other abnormal operating conditions.

¢ Precautions Related to Usage of Devices

Cypress semiconductor devices are intended for use in standard applications (computers, office automation and other
office equipment, industrial, communications, and measurement equipment, personal or household devices, etc.).

CAUTION: Customers considering the use of our products in special applications where failure or abnormal operation
may directly affect human lives or cause physical injury or property damage, or where extremely high levels of reliability
are demanded (such as aerospace systems, atomic energy controls, sea floor repeaters, vehicle operating controls,
medical devices for life support, etc.) are requested to consult with sales representatives before such use. The
company will not be responsible for damages arising from such use without prior approval.

8.2 Precautions for Package Mounting

Package mounting may be either lead insertion type or surface mount type. In either case, for heat resistance during
soldering, you should only mount under Cypress’s recommended conditions. For detailed information about mount
conditions, contact your sales representative.

e Lead Insertion Type

Mounting of lead insertion type packages onto printed circuit boards may be done by two methods: direct soldering
on the board, or mounting by using a socket.

Direct mounting onto boards normally involves processes for inserting leads into through-holes on the board and
using the flow soldering (wave soldering) method of applying liquid solder. In this case, the soldering process usually
causes leads to be subjected to thermal stress in excess of the absolute ratings for storage temperature. Mounting
processes should conform to Cypress recommended mounting conditions.

If socket mounting is used, differences in surface treatment of the socket contacts and IC lead surfaces can lead to
contact deterioration after long periods. For this reason it is recommended that the surface treatment of socket contacts
and IC leads be verified before mounting.
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10. 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 kQ. 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
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Address ablla)(:g\i/?:ign Register name R/W | Initial value
0x0055 ECCR LIN-UART extended communication control register R/W | 0b000000XX
0x0056 SMC10 UART/SIO serial mode control register 1 ch. 0 R/W | 0b00000000
0x0057 SMC20 UART/SIO serial mode control register 2 ch. 0 R/W | 0b00100000
0x0058 SSRO UART/SIO serial status and data register ch. 0 R/W | 0b00000001
0x0059 TDRO UART/SIO serial output data register ch. 0 R/W | 0b00000000
0x005A RDRO UART/SIO serial input data register ch. 0 R 0b00000000
0x005B

to — (Disabled) — —
0x005F
0x0060 IBCROO [2C bus control register 0 ch. 0 R/W | 0b00000000
0x0061 IBCR10 [2C bus control register 1 ch. 0 R/W | 0b00000000
0x0062 IBSRO I2C bus status register ch. 0 R/W | 0b00000000
0x0063 IDDRO [2C data register ch. 0 R/W | 0b00000000
0x0064 IAARO [°C address register ch. 0 R/W | 0b00000000
0x0065 ICCRO 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 ADCA1 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 SWREO Flash memory sector write control register 0 R/W | 0b00000000
0x0074 FSR3 Flash memory status register 3 R 0b00OXXXXX
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 . :\J/I(iirrr](:;ro{Dr:g);ister bank pointer (RP) and direct bank . .
0x0079 ILRO 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
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Address ablla)(:g\i/?;?ign Register name R/W | Initial value
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) — —
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
0x0F82 WRDRO Wild register data setting register ch. 0 R/W | 0b00000000
O0xOF83 WRARH1 | Wild register address setting register (upper) ch. 1 R/W | 0b00000000
0x0F84 WRARLA1 Wild register address setting register (lower) ch. 1 R/W | 0b00000000
0xO0F85 WRDR1 Wild register data setting register ch. 1 R/W | 0b00000000
0xOF86 WRARH2 | Wild register address setting register (upper) ch. 2 R/W | 0b00000000
Ox0F87 WRARL2 | Wild register address setting register (lower) ch. 2 R/W | 0b00000000
0xOF88 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 fé:;?stt:: 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
Ox0F9A T10DR 8/16-bit composite timer 10 data register R/W | 0b00000000
OXOF9B TMCR1 ?é;(lis-tt:: composite timer 10/11 timer mode control R/W | 0600000000
0x0F9C PPS01 8/16-bit PPGO01 cycle setting buffer register R/W | 0b11111111
0x0F9D PPSO00 8/16-bit PPGO0O cycle setting buffer register R/W | 0b11111111
O0x0F9E PDS01 8/16-bit PPGO01 duty setting buffer register R/W | 0b11111111
Ox0F9F PDS00 8/16-bit PPGO00 duty setting buffer register R/W | 0b11111111
O0x0FAO PPS11 8/16-bit PPG11 cycle setting buffer register R/W | 0b11111111
O0x0FA1 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
Ox0FA3 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
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Address Regigte_r Register name R/W | Initial value
abbreviation
Ox0FA6 PPS21 8/16-bit PPG21 cycle setting buffer register R/W | 0b11111111
OxOFA7 PPS20 8/16-bit PPG20 cycle setting buffer register R/W | 0b11111111
TMRHA1 16-bit reload timer timer register (upper) ch. 1
OxOFA8 - - , R/W | 0b00000000
TMRLRH1 | 16-bit reload timer reload register (upper) ch. 1
TMRL1 16-bit reload timer timer register (lower) ch. 1
O0x0FA9 - , , R/W | 0b00000000
TMRLRL1 | 16-bit reload timer reload register (lower) ch. 1
O0xO0FAA PDS21 8/16-bit PPG21 duty setting buffer register R/W | 0b11111111
OxOFAB PDS20 8/16-bit PPG20 duty setting buffer register R/W | 0b11111111
0xO0FAC
to — (Disabled) — —
OxOFAF
0x0FBO PDCRH1 16-bit PPG downcounter register (upper) ch. 1 R 0b00000000
Ox0FB1 PDCRL1 16-bit PPG downcounter register (lower) ch. 1 R 0b00000000
0x0FB2 PCSRH1 16-bit PPG cycle setting buffer register (upper) ch. 1 R/W | 0b11111111
0x0FB3 PCSRLA1 16-bit PPG cycle setting buffer register (lower) ch. 1 R/W | 0b11111111
0x0FB4 PDUTH1 16-bit PPG duty setting buffer register (upper) ch. 1 R/W | 0b11111111
0x0FB5 PDUTLA1 16-bit PPG duty setting buffer register (lower) ch. 1 R/W | 0b11111111
0x0FB6
to — (Disabled) — —
0x0FBB
0x0FBC 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 R/W | 0600000000
select register ch. 0
OXOFBE BRSRO UART/SIO_dedlcated baud rate generator baud rate R/W | 0600000000
setting register ch. 0
0x0FCO, .
OXOFCA — (Disabled) — —
0x0FC2 AIDRH A/D input disable register (upper) R/W | 0b00000000
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
0xO0FC5 OPDBRLO | 16-bit MPG output data buffer register (lower) ch. 0 R/W | 0b00000000
0xOFC6 OPDBRH1 | 16-bit MPG output data buffer register (upper) ch. 1 R/W | 0b00000000
0x0FC7 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
0xOFCA 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
O0xOFCC OPDBRH4 | 16-bit MPG output data buffer register (upper) ch. 4 R/W | 0b00000000
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Address ablla)(:eg\i/?;?ign Register name R/W | Initial value
0xOFCD OPDBRL4 | 16-bit MPG output data buffer register (lower) ch. 4 R/W | 0b00000000
0xOFCE OPDBRHS5 | 16-bit MPG output data buffer register (upper) ch. 5 R/W | 0b00000000
0xOFCF OPDBRL5 | 16-bit MPG output data buffer register (lower) ch. 5 R/W | 0b00000000
0x0FDO 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
0xOFD3 OPDBRL7 | 16-bit MPG output data buffer register (lower) ch. 7 R/W | 0b00000000
0xOFD4 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
0xOFD6 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
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
OxOFDA | 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
0xOFDC OPDUR 16-bit MPG output data register (upper) R 0b0000OXXXX
0xOFDD OPDLR 16-bit MPG output data register (lower) R | ObXXXXXXXX
0xOFDE CPCUR 16-bit MPG compare clear register (upper) R/W | ObXXXXXXXX
0xOFDF CPCLR 16-bit MPG compare clear register (lower) R/W | ObXXXXXXXX
OxOFEO LVDPW LVD reset circuit password register R/W | 0b00000000
OxOFE1 — (Disabled) — —
OxO0FE2 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 | ObO0OXXXXX
OxO0FES CRTL Main CR clock trimming register (lower) R/W | 0b00OXXXXX
OxOFE6 — (Disabled) — —
OXOFE7 CRTDA Ir\(/laziir;tgrR clock temperature dependent adjustment RW | 0b000XXXXX
OxOFES8 SYSC System configuration register R/W | 0b11000011
OxOFE9 CMCR Clock monitoring control register R/W | 0b00000000
O0xOFEA CMDR Clock monitoring data register R 0b00000000
OxOFEB WDTH Watchdog timer selection ID register (upper) R | ObXXXXXXXX
OxOFEC WDTL Watchdog timer selection ID register (lower) R | ObXXXXXXXX
%’)‘(%';EE% — (Disabled) — —
OxOFEF WICR Interrupt pin selection circuit control register R/W | 0b01000000
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17. 110 Ports
« List of port registers

Register name Read/Write Initial value
Port 0 data register PDRO R, RM/W 0b00000000
Port O direction register DDRO R/W 0b00000000
Port 1 data register PDR1 R, RM/W 0b00000000
Port 1 direction register DDRA1 R/W 0b00000000
Port 4 data register PDR4 R, RM/W 0b00000000
Port 4 direction register DDR4 R/W 0b00000000
Port 6 data register PDR6 R, RM/W 0b00000000
Port 6 direction register DDR6 R/W 0b00000000
Port 7 data register PDR7 R, RM/W 0b00000000
Port 7 direction register DDR7 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 O pull-up register PULO R/W 0b00000000
Port 1 pull-up register PUL1 R/W 0b00000000
Port 4 pull-up register PUL4 R/W 0b00000000
Port 6 pull-up register PULG R/W 0b00000000
Port 7 pull-up register PUL7 R/W 0b00000000
Port G pull-up register PULG R/W 0b00000000
A/D input disable register (upper) AIDRH 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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corresponding bit in the PULO register to “0”.

» Operation as an external interrupt input pin
+ Set the bit in the DDRO register corresponding to the external interrupt input pin to “0”.
 For a pin shared with other peripheral functions, disable the output of such peripheral functions.
» The pin value is always input to the external interrupt circuit. When using a pin for a function other than the interrupt,
disable the external interrupt function corresponding to that pin.

» Operation of the pull-up register
Setting the bit in the PULO 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 PULO register.

» Operation as a comparator input pin (only for PO0 and P03)

+ Set the bit in the AIDRL register corresponding to the comparator input pin to “0”.

» Regardless of the value of the PDRO register and that of the DDRO register, if the comparator analog input enable
bit in the comparator control register ch. 0/ch. 1 (CMR0O/CMR1:VCID) is set to “0”, the comparator input function is
enabled.

 To disable the comparator input function, set the VCID bit to “1”.

* For details of the comparator, refer to “CHAPTER 28 COMPARATOR” in “New 8FX MB95690K Series Hardware
Manual’”.

» Operation as a comparator input pin (only for PO1 and P04)

+ Set the bit in the AIDRL register corresponding to the comparator input pin to “0”.

» Regardless of the value of the PDRO register and that of the DDRO register, if the comparator analog input enable
bit (VCID) and the negative analog input voltage source select bit (BGRS) in the comparator control register ch.
0/ch. 1 (CMRO/CMR1) are both set to “0”, the comparator input function is enabled.

+ To disable the comparator input function, set the VCID bit or the BGRS bit to “1”.

 For details of the comparator, refer to “CHAPTER 28 COMPARATOR” in “New 8FX MB95690K Series Hardware
Manual’”.
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17.2.4 Port 1 operations
» Operation as an output port
» A pin becomes an output port if the bit in the DDR1 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 PDR1 register to external pins.
« If data is written to the PDR1 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 PDR1 register returns the PDR1 register value.

Operation as an input port
» A pin becomes an input port if the bit in the DDR1 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 PDR1 register, the value is stored in the output latch but is not output to the pin set as an
input port.
» Reading the PDR1 register returns the pin value. However, if the read-modify-write (RMW) type of instruction is
used to read the PDR1 register, the PDR1 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 PDR1 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 PDR1 register. However, if the read-
modify-write (RMW) type of instruction is used to read the PDR1 register, the PDR1 register value is returned.

» Operation as a peripheral function input pin
» To set a pin as an input port, set the bit in the DDR1 register corresponding to the input pin of a peripheral function
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.
« If the pin state setting bit is “0”, the state of the port 1/0 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.
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17.3 Port 4
Port 4 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 MB95690K Series Hardware Manual’.

17.3.1 Port 4 configuration
Port 4 is made up of the following elements.

» General-purpose I/O pins/peripheral function I/O pins
 Port 4 data register (PDR4)

* Port 4 direction register (DDR4)

* Port 4 pull-up register (PUL4)

» A/D input disable register (upper) (AIDRH)

17.3.2 Block diagrams of port 4
* P40/ANO08 pin

This pin has the following peripheral function:
+ 8/10-bit A/D converter analog input pin (AN08)

* P41/ANQ9 pin
This pin has the following peripheral function:
+ 8/10-bit A/D converter analog input pin (AN09)

* P42/AN10 pin
This pin has the following peripheral function:
+ 8/10-bit A/D converter analog input pin (AN10)

* P43/AN11 pin

This pin has the following peripheral function:
 8/10-bit A/D converter analog input pin (AN11)
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17.3.3 Port 4 registers
» Port 4 register functions
Register Read by read-modify-write .
abbreviation Data Read (RMW) instruction Write
PDR4 0 Pin state is “L” level. PDR4 value is “0”. As output port, outputs “L” level.
1 Pin state is “H” level. PDR4 value is “1”. As output port, outputs “H” level.
0 Port input enabled
DDR4
1 Port output enabled
0 Pull-up disabled
PUL4
1 Pull-up enabled
0 Analog input enabled
AIDRH 1

Port input enabled

» Correspondence between registers and pins for port 4

\ Correspondence between related register bits and pins
Pin name P47 P46 P45 P44 P43 P42 P41 P40
PDR4
DDR4 bit7 bit6 bit5 bit4
bit3 bit2 bit1 bit0
PUL4
AIDRH - - - -
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17.3.4 Port 4 operations
» Operation as an output port
» A pin becomes an output port if the bit in the DDR4 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 PDR4 register to external pins.
« If data is written to the PDRA4 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 PDR4 register returns the PDR4 register value.

» Operation as an input port

» A pin becomes an input port if the bit in the DDR4 register corresponding to that pin is set to “0”.

» For a pin shared with other peripheral functions, disable the output of such peripheral functions.

* When using a pin shared with the analog input function as an input port, set the corresponding bit in the A/D input
disable register (upper) (AIDRH) to “1”

« If data is written to the PDR4 register, the value is stored in the output latch but is not output to the pin set as an
input port.

* Reading the PDR4 register returns the pin value. However, if the read-modify-write (RMW) type of instruction is
used to read the PDRA4 register, the PDR4 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 PDRA4 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 PDR4 register. However, if the read-
modify-write (RMW) type of instruction is used to read the PDRA4 register, the PDR4 register value is returned.

» Operation as a peripheral function input pin

» To set a pin as an input port, set the bit in the DDR4 register corresponding to the input pin of a peripheral function
to “0”.

* When using a pin shared with the analog input function as another peripheral function input pin, configure it as an
input port by setting the bit in the AIDRH register corresponding to that pin to “1”.

» Reading the PDRA4 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 PDR4 register, the PDR4
register value is returned.

» Operation at reset
If the CPU is reset, all bits in the DDR4 register are initialized to “0” and port input is enabled. As for a pin shared with
the analog input function, its port input is disabled because the AIDRH register is initialized to “0”.

» 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 DDR4 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 P45/SCK and P47/SIN 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 se-
lection 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 as an analog input pin

+ Set the bit in the DDR4 register bit corresponding to the analog input pin to “0” and the bit corresponding to that pin
in the AIDRH register to “0”.
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* Block diagram of P74/ECO
LT T T Peripheral function input r=
| ___ Peripheralfunction input enabe |
N Hysteresis
rd ﬁl Pull-up
A :
PD'FQead ~ o
PPR7 | i
I/I/ PDR7 ® > ® Pin
PDR7 write
Executing bit manipulation instruction
3 P ) >
Ke)
=
o DDIIQead
2 =
DDR7 write Stop mode, watch mode (SPL = 1)i
<
PU'IJ\read
L7 |
I/I/ PUL7
PUL7 write
U
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17.5.4 Port 7 operations
» Operation as an output port
» A pin becomes an output port if the bit in the DDRY7 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 PDRY register to external pins.
« If data is written to the PDRY 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 PDRY7 register returns the PDR7 register value.

Operation as an input port
» A pin becomes an input port if the bit in the DDR?7 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 PDRY7 register, the value is stored in the output latch but is not output to the pin set as an
input port.
» Reading the PDRY register returns the pin value. However, if the read-modify-write (RMW) type of instruction is
used to read the PDRY7 register, the PDRY7 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 PDRY 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 PDRY7 register. However, if the read-
modify-write (RMW) type of instruction is used to read the PDRY7 register, the PDRY7 register value is returned.

» Operation as a peripheral function input pin
» To set a pin as an input port, set the bit in the DDR?7 register corresponding to the input pin of a peripheral function
to “0”.
» Reading the PDRY7 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 PDRY7 register, the PDR7
register value is returned.

» Operation at reset
If the CPU is reset, all bits in the DDRY7 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 DDR7 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 P74/ECO, P75/UCKO0 and P77/UIQ 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 PUL7 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 PUL7 register.
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20.4.3 External Reset
(Vcec = 5.0 V+10%, Vss = 0.0V, TaA=—-40 °C to +85 °C)

Value .
Parameter Symbol - Unit Remarks
Min Max
RST “L” level "
. trRsTL 2 tmeLk — ns
pulse width

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

tRSTL
RST
—0.2 Vcc ——0.2 Vce

20.4.4 Power-on Reset

(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 torr — 1 — ms | Wait time until power-on

Vee

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.

Vee
Set the slope of rising to
a value below 30 mV/ms.
23V

Hold condition in stop mode
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20.4.5 Peripheral Input Timing
(Veec = 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 tLH | INTOO to INTO7, ECO, EC1, TH, 2 tmcLk® — ns
Peripheral input “L” pulse width i | TRG1 2 tmcLk® — ns

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

INTOO to INTO7,
ECO, EC1, TI1,
TRG1

20.4.6 LIN-UART Timing
Sampling is executed at the rising edge of the sampling clock*!, 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)

. . Value .
Parameter Symbol | Pin name Condition - Unit
Min Max
Serial clock cycle time tscyc |SCK 5 tmcLk™? — ns
SCK! = SOT delay time ts.ovi |SCK, SOT |Internal clock 50 +50 ns
- 7 operation output pin: =
Valid SIN — SCK tivsni |SCK, SIN CL=80pF +1TTL tmeLk™® + 80 — ns
SCKT — valid SIN hold time tshixi |SCK, SIN 0 — ns
Serial clock “L” pulse width tstsh |SCK 3 tMeLk*3—trR — ns
Serial clock “H” pulse width tsist  |SCK tmek*3 + 10 — ns
SCK{ — SOT delay time tstove [SCK, SOT |External clock — 2 tmck*3 + 60| ns
Valid SIN — SCKT tivsve |SCK, SIN |operation output pin: 30 — ns
SCKT — valid SIN hold time | tsixe |SCK, SIN |Ct=80PF+1TTL - Fyyexs 4 30 — ns
SCK fall time tr SCK — 10 ns
SCKrise time tr SCK — 10 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.
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Sampling is executed at the falling edge of the sampling clock*!, and serial clock delay is disabled*2.
(ESCR register : SCES bit = 1, ECCR register : SCDE bit = 0)
(Veec = 5.0 V£10%, Vss = 0.0 V, TaA = -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 tsvowi |SCK, SOT |Internal clock 50 +50 ns
- I operation output pin: o
Valid SIN — SCK tivsui  |SCK, SIN CL=80pF +1TTL tmeLk™® + 80 — ns
SCK!— valid SIN hold time tsux |SCK, SIN 0 — ns
Serial clock “H” pulse width tshst  |SCK 3 tmelk*® — tr — ns
Serial clock “L” pulse width tstsh  |SCK tmek*3 + 10 — ns
SCKT — SOT delay time tshove |SCK, SOT |External clock — 2 tmeik*3 + 60| ns
Valid SIN — SCK! tivste  |SCK, SIN |operation output pin: 30 — ns
SCKl— valid SIN hold time | tsuxe |SCK, SIN |Ct=80PF+1TTL Py 5 4 30 — ns
SCK fall time tr SCK — 10 ns
SCKrise time tr SCK — 10 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.
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Von

Vot

VDL+

VDL-

VHYS

Internal reset signal
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20.4.11 Comparator Timing
(Vcc=2.88V1t05.5V,Vss=0.0V, Ta=-40 °C to +85 °C)

. Value .
Parameter Pin name - Unit Remarks
Min Typ Max
CMPO_P,
CMPO_N,
Voltage range CMP1_P, 0 — Vece-13| V
CMP1_N
CMPO_P,
CMPO_N,
Offset voltage CMP1_P, -15 — +15 mV
CMP1_N
Delay i CMPO O, — 650 1200 ns |Overdrive 5 mV
elay time -
y CMP1_0O — 140 420 ns |Overdrive 50 mV
CMPO_O, Power down recovery
Power down delay CMP1_0 — — 1200 NS D10
Power up CMPO_O, . . 1200 ns Output stabilization wait time at
stabilization wait time | CMP1_O power up
20.4.12 BGR for Comparator
(Vcc=2.88V1t05.5V,Vss=0.0V, Ta=-40 °C to +85 °C)
Value .
Parameter Symbol - Unit Remarks
Min Typ Max
Power up i
stabilization wait time - - - 150 ks | Load: 10 pF
Output voltage VBGR 1.1495 | 1.21 1.2705 \Y,
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