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5. Pin Functions
pi : I/O circuit . /0 type
in no. |Pinname *1 Function
type Input Output |(OD*2| PU*3
1 AVoe . Analog power supply pin for 8/10-bit A/D . . |
converter
5 AVR . Reference input pin for 8/10-bit A/D . . |
converter
PE3 General-purpose /O port )
3 F - . . Hysteresis | CMOS | — | O
INT13 External interrupt input pin
PE2 General-purpose /0O port )
4 F - . . Hysteresis | CMOS | — | O
INT12 External interrupt input pin
PE1 General-purpose /O port )
5 F - - - Hysteresis | CMOS | — | O
INT11 External interrupt input pin
PEO General-purpose /O port )
6 F - . . Hysteresis | CMOS | — | O
INT10 External interrupt input pin
P83 General-purpose /0O port
7 TRGO* F 16-bit PPG timer ch. 0 trigger input pin | Hysteresis | CMOS | — | O
ADTG* 8/10-bit A/D converter trigger input pin
P82 General-purpose /O port Hysteresis | CMOS | — | O
9 P81 General-purpose /O port Hysteresis | CMOS | — | O
10 P80 F General-purpose /O port Hysteresis | CMOS | — | O
P71 General-purpose /0O port )
11 F - - - - Hysteresis | CMOS | — | O
TIO 16-bit reload timer ch. 0 input pin
P70 General-purpose /O port )
12 F - . . Hysteresis | CMOS | — | O
TOO 16-bit reload timer ch. 0 output pin
13 P72 F General-purpose /0O port Hysteresis | CMOS | — | O
PFO General-purpose /O port )
14 B . - — - Hysteresis | CMOS | — | —
X0 Main clock input oscillation pin
PF1 General-purpose /0O port )
15 B - — - Hysteresis | CMOS | — | —
X1 Main clock 1/O oscillation pin
16 Vss — Power supply pin (GND) — — — | —
17 Vce — Power supply pin — — — | —
18 C — Decoupling capacitor connection pin — — — | —
PG2 General-purpose /O port )
19 C — - Hysteresis | CMOS | — | O
X1A Subclock I/O oscillation pin
PG1 General-purpose /0O port )
20 C , — Hysteresis | CMOS | — | O
XO0A Subclock input oscillation pin
PF2 General-purpose /0O port )
21 A - Hysteresis | CMOS | O | —
RST Reset pin
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10. Block Diagram

F2MC-8FX CPU
PF2/RST? 4—> _’l Reset with LVD |'_> Dual operation Flash with
[ security function
PF0/X02 4—p — (60/36/20 Kbyte)
PF1/X172 4= [—>| Oscillator .
. A CR oscillator
PG1/X0A™2 4—b| —»{ circuit le—>] RAM (2048/1024/512 bytes) |
PG2/X1A2 4—| [
v <—>| Interrupt controller |
| Clock control |<—>
. A — le—> P52/PPG1
[«—»{  16-bit PPG timer ch. 1
C 4> | Watch prescaler |<—> [— [e—» P53/TRG1
| Watch counter |<—> —> [4—» P22/TO00
<«—(8/16-bit composite timer ch. 0—»| [e—» P23/TO01
P12'/DBG +—b| > On-chip debug la— —| le—» P24/ECO
| Wild register ja— — le—» P62/TO10
<—Pp8/16-bit composite timer ch. 1—» [e—> P63/TO11
i [— [e—» P64/ECA1
POOY/INTOO to PO7YINTO7 4—b| ~ —p| ~ EXiemnalinterrpt i,
ch.0toch.7
(%)
3 —> [4—> P65/SCK
P10/U10 «—| — © [P LIN-UART —> [e—» P66/SOT
c
P11/UO0 «— [— UART/SIO gl [— [a—» P67/SIN
P13/UCKO 4—] l—> IS
) ) — l«—> P70/TO0
[«—» 16-bit reload timer ch. 0
(P13/TRGO or P83/TRGO) 4— —> —] le—»P71/TIO
16-bit PPG timer ch. 0 [
P14/PPGO «—| [—
-« l«—> (P30/CMPO_N)
P20/PPG00 «+— [— X — Comparator ch. 0 [— [«—» (P31/CMPO_P)
8/16-bit PPG ch. 0 [
P21/PPG0O1 «4— [— —> [4—» (P32/CMP0_0O)
P60/PPG10 «+— [— [— [«—» (P33/CMP1_N)
8/16-bit PPG ch. 1 [
P61/PPG11 4— [— — Comparator ch. 1 [— [4—» (P34/CMP1_P)
— l«—> (P35/CMP1_0)
(P13/ADTG or P83/ADTG) «—P —
P30/AN0O to P37/ANQ7) «— — i
( ) 8/10-bit AD converter  |a—b| |a—p|  EXernalinterupt Ly | le o pEGINT10 to PES/INTI3
P40/ANO8 to P43/AN11 4—» — ch.8toch. 11
AVR—| —
[e—» P80 to P82
P50'/SCL 4—» [a—> .
5 12C bus interface ch. 04—
P5171/SDA <4—| [—>
Port |<—> 4—>| Port
Vee —»
Vss —»
AVcc —»
AVss —>»
*1: P12, P50, P51 and PF2 are N-ch open drain pins.
*2: Software select
*3: P00 to P07 are high-current pins.
Note: Pins in parentheses indicate that those pins are shared among different peripheral functions.
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11. CPU Core

* Memory space
The memory space of the MB95810K Series is 64 Kbyte in size, and consists of an I/O area, an extended /O area,
a data area, and a program area. The memory space includes areas intended for specific purposes such as general-

purpose registers and a vector table. The memory maps of the MB95810K Series are shown below.

* Memory maps

MB95F814K MB95F816K MB95F818K
0x0000 0x0000 0x0000
0X0080 I/O area O0X0080 1/0 area 0X0080 1/0 area
X Access prohibited X Access prohibited X Access prohibited
0x0090 0x0090 0x0090
Ox0100 o~ i?t/;’r\g S1 btes 0x0100 22 islt:gr\;\/l Liove 0x0100 o isfg:;w 2o
0x0200 g 0x0200 El 0x0200 El
0x0290
0x0490
Access prohibited
Access prohibited
0x0890
Access prohibited
0x0F80 0x0F80 0x0F80
Extended I/O area Extended /O area Extended I/O area
0x1000 0x1000 0x1000
Flash memory 4 Kbyte Flash memory 4 Kbyte
0x2000 0x2000
Access prohibited
Access prohibited
0x8000
Flash memory 60 Kbyte
0xC000 Flash memory 32 Kbyte
Flash memory 16 Kbyte
OxFFFF OxFFFF OxFFFF
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Address ablla)(:g\i/?;?ign Register name R/W | Initial value
0x0FAO PPS11 8/16-bit PPG11 cycle setting buffer register R/W | 0b11111111
OxOFA1 PPS10 8/16-bit PPG10 cycle setting buffer register R/W | 0b11111111
O0x0FA2 PDS11 8/16-bit PPG11 duty setting buffer register R/W | 0b11111111
OxOFA3 PDS10 8/16-bit PPG10 duty setting buffer register R/W | 0b11111111
OxOFA4 PPGS 8/16-bit PPG start register R/W | 0b00000000
O0x0FA5 REVC 8/16-bit PPG output inversion register R/W | 0b00000000

TMRHO 16-bit reload timer timer register (upper) ch. 0
0xOFA6 - - , R/W | 0b00000000
TMRLRHO | 16-bit reload timer reload register (upper) ch. 0

TMRLO 16-bit reload timer timer register (lower) ch. 0
OxOFA7 - , , R/W | 0b00000000
TMRLRLO | 16-bit reload timer reload register (lower) ch. 0

OxOFAS8,

OXOFA9 — (Disabled) — —
0xO0FAA PDCRHO 16-bit PPG downcounter register (upper) ch. 0 R 0b00000000
0xOFAB PDCRLO 16-bit PPG downcounter register (lower) ch. 0 R 0b00000000
0xOFAC PCSRHO 16-bit PPG cycle setting buffer register (upper) ch. 0 R/W | 0b11111111
0xOFAD PCSRLO 16-bit PPG cycle setting buffer register (lower) ch. 0 R/W | 0b11111111
0xOFAE PDUTHO 16-bit PPG duty setting buffer register (upper) ch. 0 R/W | 0b11111111
OxOFAF PDUTLO 16-bit PPG duty setting buffer register (lower) ch. 0 R/W | 0b11111111
0x0FBO PDCRH1 16-bit PPG downcounter register (upper) ch. 1 R 0b00000000
0x0FB1 PDCRL1 16-bit PPG downcounter register (lower) ch. 1 R 0b00000000
O0x0FB2 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 PDUTLA 16-bit PPG duty setting buffer register (lower) ch. 1 R/W | 0b11111111
0x0FB6

to — (Disabled) — —
0x0FBB
0xOFBC BGR1 LIN-UART baud rate generator register 1 R/W | 0b00000000
0xOFBD BGRO LIN-UART baud rate generator register 0 R/W | 0b00000000

UART/SIO dedicated baud rate generator prescaler

select register ch. 0 R/W | 0b00000000

OxOFBE PSSR0

UART/SIO dedicated baud rate generator baud rate

setting register ch. 0 R/W | 0b00000000

OxOFBF BRSRO

0x0FCO,

OXOFCA — (Disabled) — —

0x0FC2 AIDRH A/D input disable register (upper) R/W | 0b00000000
0xOFC3 AIDRL A/D input disable register (lower) R/W | 0b00000000
0x0FC4 LVDPW LVD reset circuit password register R/W | 0b00000000
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Register name Read/Write Initial value
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.)

15.1 Port 0
Port 0 is a general-purpose I/O port. This section focuses on its functions as a general-purpose I/O port. For details of
peripheral functions, refer to their respective chapters in “New 8FX MB95810K Series Hardware Manual’.

15.1.1 Port 0 configuration
Port 0 is made up of the following elements.
» General-purpose |/O pins/peripheral function 1/O pins
* Port 0 data register (PDRO)
* Port 0 direction register (DDRO)
* Port 0 pull-up register (PULO)

15.1.2 Block diagrams of port 0
* POO/INTOO pin

This pin has the following peripheral function:
+ External interrupt input pin (INTOO)

* PO1/INTO1 pin
This pin has the following peripheral function:
+ External interrupt input pin (INTO1)

* PO2/INT02 pin
This pin has the following peripheral function:
External interrupt input pin (INT02)

* PO3/INTO3 pin
This pin has the following peripheral function:
+ External interrupt input pin (INTO3)

* PO4/INT04 pin
This pin has the following peripheral function:
+ External interrupt input pin (INT04)

* PO5/INTO5 pin
This pin has the following peripheral function:
+ External interrupt input pin (INT05)

* PO6/INTO6 pin
This pin has the following peripheral function:
+ External interrupt input pin (INT06)

* PO7/INTO7 pin
This pin has the following peripheral function:
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» External interrupt input pin (INTO7)

Block diagram of POO/INT0O, PO1/INTO1, PO2/INT02, PO3/INTO3, P04/INT04, PO5/INT0S, PO6/INT06 and PO7/INTO7

CoT T T T Peripheral function input
! Peripheral function input enable !
b (INTOO to INTO7)
A Hysteresis
; 0 { Pull-up
1
PDRO read A —J — 1
PDRO . * Pin
L1
PDRO write %
Executing bit manipulation instruction
(2]
R — >
g
E, DDRO read
= DDRO ™) .
DDRO write Stop mode, watch mode (SPL = 1)i
PULO read
PULO
PULO write
Y
15.1.3 Port 0 registers
» Port 0 register functions
Register Read by read-modify-write .
abbreviation Data Read (RMW) instruction Write
PDRO 0 Pin state is “L” level. PDRO value is “0”". As output port, outputs “L” level.
1 Pin state is “H” level. PDRO value is “1”. As output port, outputs “H” level.
0 Port input enabled
DDRO
1 Port output enabled
0 Pull-up disabled
PULO
1 Pull-up enabled

» Correspondence between registers and pins for port 0

Correspondence between related register bits and pins
Pin name P07 P06 P05 P04 P03 P02 P01 P00
PDRO
DDRO bit7 bité bits bit4 bit3 bit2 bit1 bit0
PULO
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* P14/PPGO pin
This pin has the following peripheral function:
* 16-bit PPG timer ch. 0 output pin (PPGO0)

* Block diagram of P14/PPGO

.r Igeriipﬂerial?ur;ctiionioatpiutieniabile1I
L _ _ _ Peripheral function output |
Hysteresi
Ua l/cl ysieresis Pu”-up
:II 1
PDR1 read 1" i
™ : Pin
> {PoRT || : L4
PDR1 write é
Executing bit manipulation instruction
(2]
a ﬁ
g
g DDR1 read
> % .
DDR1 write Stop mode, watch mode (SPL = 1)
PUL1 read
PULA
PUL1 write
U
15.2.3 Port 1 registers
 Port 1 register functions
Register Read by read-modify-write .
abbreviation Data Read (RMW) instruction Write
PORA 0 Pin state is “L” level. PDR1 value is “0”. As output port, outputs “L” level.
1 Pin state is “H” level. PDR1 value is “1”. As output port, outputs “H” level.*
0 Port input enabled
DDR1
1 Port output enabled
0 Pull-up disabled
PUL1
1 Pull-up enabled
*: If the pin is an N-ch open drain pin, the pin state becomes Hi-Z.
» Correspondence between registers and pins for port 1
\ Correspondence between related register bits and pins
Pin name - - - P14 P13 P12 P11 P10
PDR1
DDR1 - - - bit4 bit3 bit2* bit1 bit0
PUL1

*: Though P12 has no pull-up function, bit2 in the PUL1 register can still be accessed. The operation of P12 is not af-
fected by the setting of bit2 in the PUL1 register.
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15.3 Port 2
Port 2 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 MB95810K Series Hardware Manual’.

15.3.1 Port 2 configuration
Port 2 is made up of the following elements.
» General-purpose I/O pins/peripheral function I/O pins
» Port 2 data register (PDR2)
 Port 2 direction register (DDR2)
* Port 2 pull-up register (PUL2)

15.3.2 Block diagrams of port 2
* P20/PPGOO0 pin

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

* P21/PPGO1 pin
This pin has the following peripheral function:
+ 8/16-bit PPG ch. 0 output pin (PPG01)

» P22/TO0O0 pin
This pin has the following peripheral function:
* 8/16-bit composite timer ch. 0 output pin (TO00)

» P23/TO01 pin
This pin has the following peripheral function:
* 8/16-bit composite timer ch. 0 output pin (TO01)

» Block diagram of P20/PPG00, P21/PPG01, P22/TO00 and P23/TO01

= I A
I I

Peripheral function output enable
| _ _ _ Peripheral function output
e Hysteresis
Pull-up
T <
1
™ \{ a
PDR2 read 1 ™ Pin
> PDR2 ° 0 1
PDR2 write
Executing bit manipulation instruction
(2]
3 e
5| N
o DD'Igead
k= MPPRo | °
I/I/ DDR2 % )
DDR2 write Stop mode, watch mode (SPL = 1)
<
PU'L2\read
prio |
I/I/ PUL2
PUL2 write
U
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15.3.4 Port 2 operations
» Operation as an output port
» A pin becomes an output port if the bit in the DDR2 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 PDR2 register to external pins.
« If data is written to the PDR2 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 PDR2 register returns the PDR2 register value.

» Operation as an input port
» A pin becomes an input port if the bit in the DDR2 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 PDR2 register, the value is stored in the output latch but is not output to the pin set as an
input port.
» Reading the PDR2 register returns the pin value. However, if the read-modify-write (RMW) type of instruction is
used to read the PDR2 register, the PDR2 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 PDR2 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 PDR2 register. However, if the read-
modify-write (RMW) type of instruction is used to read the PDR2 register, the PDR2 register value is returned.

» Operation as a peripheral function input pin
» To set a pin as an input port, set the bit in the DDR2 register corresponding to the input pin of a peripheral function
to “0”.
» Reading the PDR2 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 PDR2 register, the PDR2
register value is returned.

» Operation at reset
If the CPU is reset, all bits in the DDR2 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 DDR2 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 P24/ECO 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 1/0 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 PUL2 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 PUL2 register.
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15.4 Port3
Port 3 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 MB95810K Series Hardware Manual’.

15.4.1 Port 3 configuration
Port 3 is made up of the following elements.

» General-purpose I/O pins/peripheral function I/O pins
» Port 3 data register (PDR3)

 Port 3 direction register (DDR3)

 Port 3 pull-up register (PUL3)

» A/D input disable register (lower) (AIDRL)

15.4.2 Block diagrams of port 3
« P30/ANOO/CMPO_N pin
This pin has the following peripheral functions:
+ 8/10-bit A/D converter analog input pin (ANOO)
» Comparator ch. 0 inverting analog input (negative input) pin (CMPO_N)

* P31/ANO1/CMPO_P pin
This pin has the following peripheral functions:
+ 8/10-bit A/D converter analog input pin (ANO1)
» Comparator ch. 0 non-inverting analog input (positive input) pin (CMPQO_P)

« P33/ANO3/CMP1_N pin
This pin has the following peripheral functions:
+ 8/10-bit A/D converter analog input pin (ANO3)
» Comparator ch. 1 inverting analog input (negative input) pin (CMP1_N)

* P34/AN04/CMP1_P pin
This pin has the following peripheral functions:
+ 8/10-bit A/D converter analog input pin (ANO4)
» Comparator ch. 1 non-inverting analog input (positive input) pin (CMP1_P)

Document Number: 002-04694 Rev. *B Page 42 of 121



& CYPRESS MB95810K Series

~@»” EMBEDDED IN TOMORROW

15.4.3 Port 3 registers
» Port 3 register functions

Register Read by read-modify-write .
abbreviation Data Read (RMW) instruction Write

PDR3 0 Pin state is “L” level. PDR3 value is “0”. As output port, outputs “L” level.
1 Pin state is “H” level. PDR3 value is “1”. As output port, outputs “H” level.
0 Port input enabled

DDR3
1 Port output enabled
0 Pull-up disabled

PUL3
1 Pull-up enabled
0 Analog input enabled

AIDRL -
1 Port input enabled

» Correspondence between registers and pins for port 3

\ Correspondence between related register bits and pins
Pin name P37 P36 P35 P34 P33 P32 P31 P30
PDR3
DDR3
bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0
PUL3
AIDRL
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in the AIDRH register to “0”.

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

corresponding bit in the PUL4 register to “0”.

» Operation of the pull-up register

Setting the bit in the PUL4 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 PUL4 register.

15.6 Port5

Port 5 is a general-purpose I/O port. This section focuses on its functions as a general-purpose I/O port. For details of

peripheral functions, refer to their respective chapters in “New 8FX MB95810K Series Hardware Manual’.

15.6.1 Port 5 configuration

Port 5 is made up of the following elements.

» General-purpose |/O pins/peripheral function I/O pins

* Port 5 data register (PDR5)

* Port 5 direction register (DDR5)

* Port 5 pull-up register (PUL5)

15.6.2 Block diagrams of port 5

* P50/SCL pin

This pin has the following peripheral function:
* 12C bus interface ch. 0 clock 1/0 pin (SCL)

- P51/SDA pin

This pin has the following peripheral function:
* 12C bus interface ch. 0 data I/O pin (SDA)

* Block diagram of P50/SCL and P51/SDA

" "Peripheral function input =
| Peripheral function input enable ¢
I Peripheral function input enable }
L _ _ _ Peripheral function output
CMOS
)
!
ﬂ & -
1
\ {
PDR5 read 1
>
PDR5 ® >0
(2]
2| PDR5 write
§ Executing bit manipulation instruction
15
gl ] E— =
DDRS5 read
™S DDRS |
I/I/ DDR5
DDRS5 write Stop mode, watch mode (SPL = 1)
wu
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* P52/PPG1 pin
This pin has the following peripheral function:
* 16-bit PPG timer ch. 1 output pin (PPG1)
 Block diagram of P52/PPG1
:— Iser_ipﬁel%ll ‘function oﬁtp_ut_en_ab_le1,
| __ _ Peripheral function output
) Hysteresis
ﬂ ﬁl Pull-up
’
Y -
PDRS5 read > ™S i
° Pin
PDR5 . >0 L5
PDR5 write é
Executing bit manipulation instruction
=
Ke)
=
S DD'Fgead
Q2
= I/I/ DDR5 % )
DDRS5 write Stop mode, watch mode (SPL = 1)
bs
PU'LS\read
Pl E |
I/I/ PUL5
PULS5 write
Vs

* P53/TRG1 pin

This pin has the following peripheral function:
+ 16-bit PPG timer ch. 1 trigger input pin (TRG1)
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15.7.4 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 PDR6 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 of P65/SCK and P67/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 1/0 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 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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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 DDRY 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.
« 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.

15.9 Port 8
Port 8 is a general-purpose I/O port. This section focuses on its functions as a general-purpose I/O port. For details of
peripheral functions, refer to their respective chapters in “New 8FX MB95810K Series Hardware Manual’.

156.9.1 Port 8 configuration
Port 8 is made up of the following elements.

» General-purpose |/O pins/peripheral function I/O pins
* Port 8 data register (PDR8)

* Port 8 direction register (DDR8)

* Port 8 pull-up register (PUL8)

15.9.2 Block diagrams of port 8
* P80 pin
* P81 pin
* P82 pin
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« 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 DDR8 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 P83/TRGO/ADTG 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 selec-
tion 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 PULS 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 PULS8 register.

15.10 PortE
Port E is a general-purpose I/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 MB95810K Series Hardware Manual’.

15.10.1 Port E configuration
Port E is made up of the following elements.
» General-purpose |/O pins/peripheral function 1/O pins
* Port E data register (PDRE)
+ Port E direction register (DDRE)
* Port E pull-up register (PULE)

15.10.2 Block diagrams of port E
* PEO/INT10 pin

This pin has the following peripheral function:
+ External interrupt input pin (INT10)

* PE1/INT11 pin
This pin has the following peripheral function:
» External interrupt input pin (INT11)

* PE2/INT12 pin
This pin has the following peripheral function:
External interrupt input pin (INT12)

» PE3/INT13 pin

This pin has the following peripheral function:
+ External interrupt input pin (INT13)
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» Block diagram of PF2/RST

******

,,,,,,,,,

Reset input enable
Reset output enable |

—a

[t G

Hysteresis
< ] (5

} { Pin
>

PDRF write
Executing bit manipulation instruction

DDRF read
S BN mall
DDRF write Stop mode, watch mode (SPL = 1)

15.11.3 Port F registers
» Port F register functions

Internal bus

Register Read by read-modify-write .
abbreviation Data Read (RMW) instruction Write
PDRE 0 Pin state is “L” level. PDRF value is “0”. As output port, outputs “L” level.
1 Pin state is “H” level. PDRF value is “17. As output port, outputs “H” level.*
0 Port input enabled
DDRF
1 Port output enabled

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

» Correspondence between registers and pins for port F

\ Correspondence between related register bits and pins
Pin name - - - - - PF2 PF1 PFO
PDRF
- - - - - bit2* bit1 bit0
DDRF

*: When the external reset is selected (SYSC:RSTEN = 1), the port function cannot be used.
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Von

Voff

_____ y—-———

Vot \\ 7,
\\ Vhvs /
/
Vou-

Internal reset signal

time
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Zero transition error Full-scale transition error
0x004 + Ideal characteristic
Actual conversion
. Ox3FF +
characteristic Actual conversion J
0x003 1+ characteristic
3 3 Ox3FE +
=] 5
o o
S ox002 + I VFsT
=) Actual conversion =) (measurement
e} Ideal characteristic O 0x3FD value)
characteristic
0x001 + . Actual conversion
.J characteristic
0x3FC +
VoT (measurement value)
(/7
AVR Analog input AVss AVR Analog input AVss
Linearity error Differential linearity error
OX3FF + Actual conversion . i Ideal characteristic
oxarE characteristic Ox(N+1) 4 '
{1 LSB x N + Vor} Actual conversion J
characteristic
O0x3FD 1 i V(N+1)T
= FST =
I3 (measurement a OxN+
3 o i value) 3
- e s 3
2 ox004 2 '\V
Actual conversion Ox(N-1) NT
0x003 + characteristic
Ideal Actual conversion
0x002 + characteristic characteristic
0x(N-2) 4
0x001 + —~—
. VOT (measurement value)
AVR Analog input AVss AVR Analog input AVss
Li it ¢ diaital outout N VNT — {1 LSB x N + Vot}
inearity error of digital outpu =
y g P 1LSB
. _— . . V(N+1)T — VNT
Differential linearity error of digital output N = YT — VNT _ 1
1 LSB
N : A/D converter digital output value
VNT : Voltage at which the digital output transits from 0x(N — 1) to OxN
Vot (ideal value) = AVR + 0.5 LSB [V]
VFsT (ideal value) = AVss — 2 LSB [V]
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