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MB95F856K, MBO95F866K,
PRELIMINARY MB95F876K

New 8FX MB95850K/860K/870K Series

Datasheet

Description

The MB95850K/860K/870K Series is a series of general-purpose, single-chip microcontrollers. In addition to a compact instruction
set, the microcontrollers of these series contain a variety of peripheral functions.

Features
F2MC-8FX CPU core Built-in wake-up function
Instruction set optimized for controllers External interrupt
Multiplication and division instructions MB95F856K: 6 channels
16-bit arithmetic operations MB95F866K: 8 channels
Bit test branch instructions MB95F876K: 10 channels
Bit manipulation instructions, etc. Interrupt by edge detection (rising edge, falling edge, and
both edges can be selected)
Clock . .
. Can be used to wake up the device from different low power
Sele(_:table_ma_ln clock source _ consumption (standby) modes
» Main oscillation clock (up to 16.25 MHz, maximum ma- .
chine clock frequency: 8.125 MHz) 8/10-bit A/D converter
« External clock (up to 32.5 MHz, maximum machine clock MBO5F856K: 4 channels
frequency: 16.25 MHz) MB95F866K: 6 channels
» Main CR clock (4 MHz r2%) MBOSF876K: 8 channels
« Main CR PLL clock 8-bit or 10-bit resolution can be selected.
The main CR PLL clock frequency becomes 8 MHz 2% Low power consumption (standby) modes
when the PLL multiplication rate is 2. There are four standby modes as follows:
The main CR PLL clock frequency becomes 10 MHz r2% Stop mode
when the PLL multiplication rate is 2.5. Sleep mode
The main CR PLL clock frequency becomes 12 MHz r2% Watch mode
when the PLL multiplication rate is 3. Time-base timer mode
The main CR PLL clock frequency becomes 16 MHz 12% In standby mode, two further options can be selected: normal
when the PLL multiplication rate is 4. standby mode and deep standby mode.
Selectable subclock source I/O port
* Suboscillation clock (32.768 kHz) MB95F856K (number of I/O ports: 21)
 External clock (32.768 kHz) » General-purpose 1/O ports (CMOS I/0): 17
* Sub-CR clock (Typ: 100 kHz, Min: 50 kHz, Max: 150 kHz)  General-purpose I/O ports (N-ch open drain): 4
Timer MB95F866K (number of 1/O ports: 29)
8/16-bit composite timer » General-purpose /O ports (CMOS 1/0): 25
« MB95F856K: 1 channel » General-purpose /O ports (N-ch open drain): 4
« MB95F866K/F876K: 2 channels MB95F876K (number of 1/O ports: 45)
8/16-bit PPG » General-purpose /O ports (CMOS 1/0): 41
« MB95F856K: 1 channel » General-purpose /O ports (N-ch open drain): 4
* MB95F866K: 2 channels On-chip debug
* MB95F876K: 3 channels 1-wire serial control
Time-base timer ul channel Serial writing supported (asynchronous mode)

Watch counter ul channel

Hardware/software watchdog timer
Watch prescaler ul channel

Built-in hardware watchdog timer
UART/SIO ul channel Built-in software watchdog timer
Full duplex double buffer

Capable of clock asynchronous (UART) serial data transfer
and clock synchronous (SIO) serial data transfer

Power-on reset

A power-on reset is generated when the power is switched
on.

2 .
IC bus interface ul channel Low-voltage detection (LVD) reset circuit
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Built-in low-voltage detection function (The combination of
detection voltage and release voltage can be selected from
four options.)

Comparator ul channel
Built-in dedicated BGR
The comparator reference voltage can be selected between
the BGR voltage and the comparator pin.

Clock supervisor counter
Built-in clock supervisor counter

Dual operation Flash memory

The program/erase operation and the read operation can be
executed in different banks (upper bank/lower bank) simul-
taneously.

Document Number: 002-09305 Rev. *C

Flash memory security function
Protects the content of the Flash memory.
Touch sensor (TS)

Adjacent Pattern Interference Suppression (APIS™)

Three modes in APIS: APIS mode 1, APIS mode 2 and APIS
mode 3

Configurable Automatic Impedance Calibration (AIC™)
Direct output (DIO) function

Note: APIS and AIC are registered trademarks of ATLab, Inc.,
South Korea.

Beep output unit ul channel
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Block Diagram (M B95850K Series)

F?MC-8FX CPU

PF2*1/RST* 4 _’I Reset with LVD |‘_> Dual operation Flash with
[ security function
PFO/X0*? 4—| —> (36 Kbyte)
PF1/X1* 4—Py [« Oscillator )
o CR oscillator
PG1/X0A*? 4—b] —»| circuit b RAM (1 Kbyte) |
PG2/X1A*? 4—»| [—
v <—>| Interrupt controller |
| Clock control |<—>
— le—> (P04/TO01)
Ce—p | Watch prescaler |<—> <«—P|8/16-bit composite timer ch. OF—»| [4—» (PO5/TO00)
— l«—» (P10*}/ECO)
| Watch counter |<—>
— [«—> (PO7*3/CMPO_P)
P10*//DBG +— b On-chip debug e —> Comparator ch. 0 — le—>- (PO5/CMPO_N)
! ! le—> (P06*3/CMPO_0O)
| Wild register |<—>
P15/INTOO 4— —> "
P14/INTO1 < — 3
P13/INTO4 4—p —> i <
External interrupt g
POS/INTOS 4— — ch.0toch.5 5
P46*/INTO6 4—b ] IS
PA47*/INTO7 «— —
(P13/UI10) «— —
(P14/UQO0) «—| [— UART/SIO ch.0 [—p
(P15/UCKO) <—») a—p! - Beep output unit > le—> (PO4/BEEP)
A
P06*3/PPG00 4—» — . v
8/16-bit PPG ch. 0 [—
PO7*3/PPGO1 4| [— [4— [4—> P63/AREF
[— 4—» P65/S01 to P67/S03
P0O4/ANOO 4—p — [— 4—>P70/S04
(PO5/ANOL) 4—P ] ) — l«—» P71/S05
8/10-bit A/D converter [
(PO6*3/AN02) €4—» —> [P Touch sensor —> «—» (P14/DIO00)
(PO7*3/ANO3) «—»| — —> [4—» (P04/DIO01)
! l«—> (P13/DI002)
(PA7*Y/SCL) 4—] > . — l«—> (PG1/DIO04)
I2C bus interface ch. 0 f4—»
(P46*2/SDA) «—» a— — l«—> (PG2/DIO03)
Port |<—> 4—>| Port
Vece —»
Vss —»

*1: P10, P46, P47 and PF2 are N-ch open drain pins.
*2: Software select
*3: P06 and P07 are high-current pins.

Note: Pins in parentheses indicate that those pins are shared among different peripheral functions.
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Block Diagram (M B95860K Series)

F2MC-8FX CPU

PF2*/RST* 4 _’l Reset with LVD |‘_> Dual operation Flash with
[—| security function
PFO/X0*2 4— > (36 Kbyte)
PF1/X1* 4— [ Oscillator )
- CR oscillator
PG1/X0A*? 4—p L circuit b RAM (1 Kbyte) |
PG2/X1A* 4— [—
y <—>| Interrupt controller |
| Clock control |<—>
—] [e—> (P44*3/TO00)
C 4| | Watch prescaler |<—> <4—»8/16-bit composite timer ch. 0F—» [4—> (P45*3/TO01)
-« «—> (P10*Y/ECO)
| Watch counter |<—>
—) le—> (P02/TO10)
P10*/DBG <] a—{ On-chip debug l¢—>{  |«—>8/16-bit composite timer ch. 1— le—> (P03/TO11)
3 —| [e—> P60/ECL
| Wild register |<—>
-« [a—> (PO7*3/CMPO_P)
P15/INTOO <—{ —> —> Comparator ch. 0 ra— [4—» (PO5/CMPO_N)
P14/INTO1 4—] | | le—> (P06*3/CMPO_O)
PO2/INTO2 4| —>
PO3/INTO3 <—» > External interrupt
[—p
P13/INTO4 4> —> ch.0toch.7 4]
PO5/INTO5 +— — 2
P46*/INT0O6 <— —> g
PAT*/INTO7 <— - g
(P13/U10) «— —>
(P14/UO0) 4— l—| UART/SIO ch. 0 —>
(P15/UCKO0) <— <>
P06*/PPG00 <4— — )
8/16-bit PPG ch. 0 [
PO7*3/PPGO1 <4—| r—
<—>| Beep output unit |—> [«—» (PO4/BEEP)
P44*3[PPG10 4—» — ) 1
8/16-bit PPG ch. 1 [
P45*3/PPG11 <4—| r— v
[— 4—> P63/AREF
P04/ANOO «— — [— [4—» P64/S00 to P67/S03
(PO5/ANO1L) 4—| —> [— [«—» P70/S04 to P73/S07
(POB*3/AND2) «—> — ) — la—> (P60/DIO00)
8/10-bit A/D converter [
(PO7*3/ANO3) 4—] > - le—> (P04/DIO01)
[ Touch sensor
(P44*3/ANO6) <— — — le—> (P13/DI002)
(P45*3/ANO7) <—» — — la—> (P44*3/DI003)
> la—> (PG2/DIO03)
(PAT*Y/SCL) < <> , — le—> (P45*3/DI004)
I2C bus interface ch. 0 [4—|
(P46*1/SDA) <—» — — le—> (PG1/DIO04)
Port |<—> 4—>| Port
Vee —»
Vss —»

*1: P10, P46, P47 and PF2 are N-ch open drain pins.

*2: Software select

*3: P06, P07, P44 and P45 are high-current pins.

Note: Pins in parentheses indicate that those pins are shared among different peripheral functions.

Document Number: 002-09305 Rev. *C Page 4 of 172



MB95F856K, MBI95F866K,

PRELIMINARY

MB95F876K

Block Diagram (M B95870K Series)

PF24/RST* <4—b|

PFO/X0*2 4—,
PF1/X1*2 4
PG1/X0A*? <—|
PG2/X1A*2 <—|

C 4

P10*/DBG <—p|

POO/INTOO to PO5/INTO5 «—
P42*3/INT06 <
P43*3/INTO7 <

P16/INTO9 <,
P17/INTO8 4|

P13/UI0 4
P14/UO0 <+
P15/UCKO0 <

P40*3/PPG00 <+
P41*/PPGO01 4|

(P42*3/PPG10) <]
(P43*3PPG11) 4|

P61/PPG20 4
P62/PPG21 4|

(PO4/ANOO) <
(POS/ANOL) €|
PO6*3/ANO2 <
PO7*3/ANO3 <
(P40*3/ANO4) <
(P41*3/ANOS5) <,
PA4*3/ANOG <
P45*3/ANO7 <]

P47*/SCL <4
P46*1/SDA <+—p|

F2MC-8FX CPU

Reset with LVD

PN

Oscillator

- CR oscillator
circuit

A 4

Clock control

Watch prescaler

Watch counter

On-chip debug

Wild register

B

External interrupt
ch.0toch.9

!

UART/SIO ch. 0

8/16-bit PPG ch. 0

8/16-bit PPG ch. 1

8/16-bit PPG ch. 2

8/10-bit A/D converter

NN A RN RN R A S A

12C bus interface ch. 0

Port

Dual operation Flash with
security function
(36 Kbyte)

]

RAM (1 Kbyte)

]

Interrupt controller

<4—(8/16-bit composite timer ch. 0

»{8/16-bit composite timer ch. 1

Comparator ch. 0

b il Tl

Internal bus

Beep output unit

7

r'y

Touch sensor

IRRRRRRAAN

Port

s

Vee —»
Vss —»

*1: P10, P46, P47 and PF2 are N-ch open drain pins.

*2: Software select

*3: P06, P07, and P40 to P45 are high-current pins.

le—> (P44*3TO00)
le—> (P45*3TO01)
le—> P11/ECO

le—> (P16/TO11)
le—> (P17/TO10)
le—> PE0/ECT

le—> (PO7*3/CMPO_P)
le—> (PO5/CMPO_N)
le—> (P06*/CMPO_O)

[e—» P12/BEEP

le—> P63/AREF
le—> P64/S00 to P67/S03
le—> P70/S04 to P77/S11
le—> (P60/DIO00)

le—> (P11/DIO01)

le—> (P13/DIO02)

le—> (P44*3/DIO03)

le—> (PG2/DIO03)

le—> (P45*3/DIO04)

le—> (PG1/DIO04)

Note: Pins in parentheses indicate that those pins are shared among different peripheral functions.
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1. Product Line-up

Parameter MB95F856K MB95F866K MB95F876K
Type Flash memory product
Clock supervisor It supervises the main clock oscillation and the subclock oscillation.
counter
Flash memory capacity 36 Kbyte
RAM capacity 1 Kbyte
Power-on reset Yes
Low-voltage detection Yes

reset

Reset input

Selected through software

CPU functions

* Number of basic instructions: 136

« Instruction bit length: 8 bits

« Instruction length: 1 to 3 bytes

« Data bit length: 1, 8 and 16 bits

* Minimum instruction execution time: 61.5 ns (machine clock frequency = 16.25 MHz)
« Interrupt processing time: 0.6 us (machine clock frequency = 16.25 MHz)

General-purpose /O

* 1/O port:21 ¢ |/O port:29 ¢ |/O port:45
* CMOS I/0:17 * CMOS I/0:25 *« CMOS I/0:41
¢ N-ch open drain:4 ¢ N-ch open drain:4 ¢ N-ch open drain:4

Time-base timer

Interval time: 0.256 ms to 8.3 s (external clock frequency = 4 MHz)

Hardware/software
watchdog timer

* Reset generation cycle - Main oscillation clock at 10 MHz: 105 ms (Min)
* The sub-CR clock can be used as the source clock of the software watchdog timer.

Wild register It can be used to replace three bytes of data.

8/10-bit A/D converter |4 channels |6 channels ‘8 channels
8-bit or 10-bit resolution can be selected.

8/16-bit composite timer|1 channel |2 channels ‘2 channels

* The timer can be configured as an “8-bit timer x 2 channels” or a “16-bit timer x 1 channel”.

« It has the following functions: interval timer function, PWC function, PWM function and input capture
function.

» Count clock: it can be selected from internal clocks (seven types) and external clocks.

* It can output square wave.

External interrupt

6 channels |8 channels ‘10 channels

Interrupt by edge detection (The rising edge, falling edge, and both edges can be selected.)
It can be used to wake up the device from different standby modes.

On-chip debug

e 1-wire serial control
* It supports serial writing (asynchronous mode).

UART/SIO

1 channel

« Data transfer with UART/SIO is enabled.

It has a full duplex double buffer, variable data length (5/6/7/8 bits), an internal baud rate generator and
an error detection function.

« |t uses the NRZ type transfer format.

LSB-first data transfer and MSB-first data transfer are available to use.

Both clock asynchronous (UART) serial data transfer and clock synchronous (SIO) serial data transfer
are enabled.

Document Number: 002-09305 Rev. *C
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Parameter MB95F856K | MB95F866K MB95F876K
1°C bus 1 channel
interface « Master/slave transmission and receiving
« It has the following functions: bus error function, arbitration function, transmission direction detection
function, wake-up function, and functions of generating and detecting repeated START conditions.
8/16-bit PPG 1 channels |2 channels ‘3 channels

« Each channel can be used as an “8-bit timer u2 channels” or a “16-bit timer ul channel”.
* The counter operating clock can be selected from eight clock sources.

Touch sensor (TS)

5 touch channels |8 touch channels ‘12 touch channels

» Two types of interrupt: GINT for general purpose and TINT for touch detection
« 8-bit resolution of touch strength data (256 steps)

» Five DIO pins as direct touch outputs

« Beep generation for tactile feeling

Beep output unit

The beep output unit can be activated by using the software or the TS.

Watch counter

» Count clock: it can be selected from eight clock sources from the watch prescaler.
* The counter value can be selected from 0 to 63. (The watch counter can count for one minute when the
clock source of one second is selected and 60 is selected as the counter value.)

Watch prescaler

Eight different time intervals can be selected.

Comparator

1 channel

The comparator reference voltage can be selected between the BGR voltage and the comparator pin.

Flash memory

* It supports automatic programming (Embedded Algorithm), and program/erase/erase-suspend/erase-re-
sume commands.

« It has a flag indicating the completion of the operation of Embedded Algorithm.

« Flash security feature for protecting the content of the Flash memory

Number of program/erase cycles 1000 10000 100000
Data retention time 20 years 10 years 5 years
Standby mode There are four standby modes as follows:
* Stop mode
« Sleep mode
« Watch mode
¢ Time-base timer mode
In standby mode, two further options can be selected: normal standby mode and deep standby mode.
Package STI024
SOL024
LQB032
LQA048
LQCO052
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2. Packages and Corresponding Products
Package MB95F856K MBO5F866K MBO5F876K

STI024 o) X X

SOL024 o] X X

LQB032 X o) X

LQA048 X X o

LQCO052 X X o)
2: Available

X: Unavailable

3. Differences Among Products

Current consumption

and Notes on Product Selection

When using the on-chip debug function, take account of the current consumption of Flash memory program/erase.

For details of current consumption, see Electrical Characteristics on page 135.

Package

For details of information on each package, see Packages and Corresponding Products and Package Dimension on page 163.

Operating voltage

The operating voltage varies, depending on whether the on-chip debug function is used or not.

For details of operating voltage, see Electrical Characteristics on page 135.

On-chip debug function

The on-chip debug function requires that V¢, Vsg and one serial wire be connected to an evaluation tool. For details of the

connection method,

MB95850K/860K/870K Series Hardware Manual”.

Document Number: 002-09305 Rev. *C
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4. Pin Assignment
MB95850K
o
PG2/X1A/DIO0F | 1 24| P10/DBG/ECO
PG1/X0A/DIO04 | 2 23| PO7*/ANO3/CMPO_P/PPGO1
c] 3 22| PO6*/ANO2/CMPO_O/PPGO0
PFUXI ]| 4 (TOPVIEW) 21| POS/INTOS/ANOL/CMPO_N/TG
PFo/Xo] 5 SOP24 20| PO4/ANOO/BEEP/DIO0L/TO01
Vss[_ | 6 TSSOP24 191 ] P47/INTO7/SCL
vee[] 7 18| P46/INTO6/SDA
P71/s09 ] 8 ST1024 171 P13/INT04/UI0/DIO02
P70/S04 ] 9 SOL024 161 P14/INTO1/UOO/DIO00
P67/S03 ] 10 15[ P15/INTOO/UCKO
P66/S02 11 14[ ] PF2/RST
P65/S0 ] 12 13| P63/AREF

*: High-current pin (8 mA/12 mA)

Document Number: 002-09305 Rev. *C
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MB95860K

] PO5/INTO5/ANO1/CMPO_
| ] PO4/ANOO/BEEP/DIO01
| ] PO3/INT03/TO11

|| PO2/INT02/TO10

|| P47/INTO7/SCL

|| P46/INT06/SDA

] P13/INT04/UI0/DIO02

| ] P14/INTO1/UOO

828

L2200

< o o Qo

S8E¢

584

)

< o g8aa

ISER=] s s

003LPEGO

Sglsggsg

S3Q=z2 2z =

Rxggxg

9SN35 5hHh & Kb

OO0 a9 g o o

oaAdnoaoanadda

N 4O 0O K~ © O

' mm®mANNNNN
PF1/X1] 1 24
PFO/XO[ 2 (TOP VIEW) 23
Vss[_ | 3 LQFP32 22
Vee[ ] 4 21
P73/S07 5 20
P72/S06] 6 LQB0O32 19
P71/S05 7 18
P70/S04 8 17

O

o 0 d N m < 0

o A A A

Wy

8888m|g90

~Nowvs Ilag 2

© O YO ML J o

aaaaoeage

a o £

S =

O

e

*: High-current pin (8 mA/12 mA)
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MB95870 < o™
83
SSd2ggad
< ™ S S0033acn
o O EEL2 Qa0 000
55 53588388
S$QzzEEz=222=2 =2
SXBIT2232323%
TNSHh & HLELERD
OO0 ad SIS I OO
oaadoadoaoaoaaoaadaad
O M~ O OO < MO AN 1 O O 0 N~
. I T IT T TT TSI OO ®
PF1/X1[ 1 36| ] PO5/INTO5/ANO1/CMPO_N
PFO/XQ[ 2 35 ] PO4/INT04/ANOO
Vss[_ | 3 34| ] PO3/INTO3
P77/S11| 5 LQFP48 321 Po1/NTOL
P76/S10Q 6 31| ] POO/INTOO
P75/S09 7 30[__] P47/SCL
P74/S08] 8 LQAO48 29| ] P46/SDA
P73/S07 9 28] P11/EC0/DIO0O1
P72/S06 10 27|__] P12/BEEP
P71/S05 11 26[__] P13/UI0/DIO02
P70/S04 12 251 ] P14/UOO0
mvmmr\mmg&'ﬁm?{.
Lo I B I I I I |
JUUOUIUUOU0Y
8888&2889005
RowmsllaaragEE>S
© © OO ®mLLLF O H
D.D.D.D.@D.NHUEEH
© 2Ruzzno
I = S
TF g

*: High-current pin (8 mA/12 mA)

Document Number: 002-09305 Rev. *C

Page 12 of 172



PRELIMINARY

MB95F856K, MBI95F866K,
MB95F876K

MB958

lslie]
S8 439ggog
< ™ a8 R
22 EE £22200
~ O o o n S O N
23928 2222858
XxXxa<< S-S
S8 3h % HEULEKR L
OO0 AT TOSF T TooO
[ 2 o W W o IR o WY n WA~ o WY o WY o W a Y a TR TR
N 4 O O 00NN~ O© I I M AN d O
o OwbLITI I T ITIF TS
PF1/X1] 1 39 ] PO5/INTO5/AN01/CMPO_
PFO/XQ[ 2 38| ] PO4/INT0O4/ANOO
Vss[ | 3 37| ] PO3/INTO3
Vee[ ]| 4 36| ] PO2/INT02
P77/S11] 5 (TOP VIEW) 351 PO1/INTO1
P76/S10| 6 LQFP52 341 POO/INTO0
NC[| 7 33 INC
P75/S09 8 LQC052 32| ] P47/SCL
P74/S0§ 9 31| ] P46/SDA
P73/S07 10 30| ] P11/EC0/DIOO1
P72/S06 11 29| ] P12/BEEP
P71/S05 12 28| ] P13/U10/DIO02
P70/S04 13 27| 1 P14/UO0O
< 0O O~ 0000 d N M S 1 O
I d d N NN NN NN
UUTDUUUIEI0T
8888&&2889006
N A aagEE>S
© © © © » W L Q35035
oooa oo N IoRRd
. geLzzo
c = =
E5g

*: High-current pin (8 mA/12 mA)
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PRELIMINARY MB95F876K
5. Pin Functions
5.1 MB95850K Series
Pin no. |Pin name I/Ciycpi)[ecijit Function VO type 5 3
Input Output | OD* | PU
PG2 General-purpose /O port
1 X1A C Subclock I/0 oscillation pin Hysteresis | CMOS | — (0]
DIO03 TS direct output ch. 3 pin
PG1 General-purpose /O port
2 X0A C Subclock input oscillation pin Hysteresis | CMOS | — (0]
DIO04 TS direct output ch. 4 pin
3 C — Decoupling capacitor connection pin — — — | —
4 PF1 B Ge.neral-purpose I/-O ?ort . Hysteresis | CMOS | — | —
X1 Main clock 1/O oscillation pin
5 PFO B Ge.neral-pu-rpose I/O- po-rt . Hysteresis | CMOS | — | —
X0 Main clock input oscillation pin
Vss — Power supply pin (GND) — — — | —
Vee — Power supply pin — — — | —
8 P71 F General-purpose 1/O port Hysteresis/ omos | — | o
S05 TS touch ch. 5 input pin analog
9 P70 . General-purpose 1/O port Hysteresis/ omos | — | o
S04 TS touch ch. 4 input pin analog
10 P67 . General-purpose 1/O port Hysteresis/ omos | — | o
S03 TS touch ch. 3 input pin analog
1 P66 . General-purpose 1/O port Hysteresis/ omos | — | o
S02 TS touch ch. 2 input pin analog
12 P65 . General-purpose 1/O port Hysteresis/ omos | — | o
S01 TS touch ch. 1 input pin analog
13 P63 F General-purpose 1/O port Hysteresis/ omos | — | o
AREF TS reference impedance input pin analog
PF2 General-purpose /O port )
14 RST A Reset pin Hysteresis | CMOS O —
P15 General-purpose I/O port
15 INTOO G External interrupt input pin Hysteresis | CMOS | — (0]
UCKO UART/SIO ch. 0 clock 1/O pin
P14 General-purpose /O port
INTO1 External interrupt input pin )
16 G - Hysteresis | CMOS | — (0]
uoo UART/SIO ch. 0 data output pin
DIO00 TS direct output ch. 0 pin
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PRELIMINARY MB95F876K
Pin no. |Pin name I/Ot circixit Function VO type
ype Input Output | OD? | PUS
P13 General-purpose /O port
INTO4 External interrupt input pin
17 J - - CMOS CMOS | — O
ulo UART/SIO ch. 0 data input pin
DIO02 TS direct output ch. 2 pin
P46 General-purpose /O port
18 INTO6 | External interrupt input pin CMOS CMOS | O —
SDA 12C bus interface ch. 0 data I/O pin
P47 General-purpose /O port
19 INTO7 | External interrupt input pin CMOS CMOS | O —
SCL 12C bus interface ch. 0 clock I/O pin
P04 General-purpose |/O port
ANOO 8/10-bit A/D converter analog input pin _
20 | BEEP E  [Beep output pin Hy;fgg;'y cMos | — | o
DIO01 TS direct output ch. 1 pin
TOO1 8/16-bit composite timer ch. 0 output pin
P05 General-purpose I/O port
INTO5 External interrupt input pin
21 ANO1 E 8/10-bit A/D converter analog input pin Hy:rt]e;gzisl CMOS | — (0]
CMPO_N Comparator ch. 0 inverting analog input (negative input) pin
TOO00 8/16-bit composite timer ch. 0 output pin
P06 General-purpose |/O port, High-current pin
27 ANO2 K 8/10-bit A/ID converfe.r analog inp-ut pin Hysteresis/ omos | — | o
CMPO_O Comparator ch. 0 digital output pin analog
PPGO00 8/16-bit PPG ch. 0 output pin
P07 Qeneral-purpo_se I/O port
High-current pin
23 ANO3 K 8/10-bit A/D converter .analo.g input pin. . Hyste:esis/ covos | — | o
CMPO_P [(oji(r)]mparator ch. 0 non-inverting analog input (positive input) analog
PPGO1 8/16-bit PPG ch. 0 output pin
P10 General-purpose I/O port
24 DBG H DBG input pin Hysteresis | CMOS | O —
ECO 8/16-bit composite timer ch. 0 clock input pin
2: Available
Notes

1. For the I/O circuit types, see I/O Circuit Type.
2. N-ch open drain
3. Pull-up
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5.2 MB95860K Series
e 1/0 type
Pin no. |Pin name I/Ot izl Function oA 5 3
ype Input Output | OD> | PU
PF1 General-purpose /O port )
1 B - — - Hysteresis | CMOS | — —
X1 Main clock 1/O oscillation pin
PFO General-purpose /O port )
2 B - - — - Hysteresis | CMOS | — —
X0 Main clock input oscillation pin
3 Vss — Power supply pin (GND) — — — | —
Vee — Power supply pin — — — | —
P73 General-purpose /O port i
5 F purp - P Hysteresis/ | ~vi0s | — | o
S07 TS touch ch. 7 input pin analog
P72 General-purpose /O port i
6 F purp - P Hysteresis/ | ~vo0s | — | o
S06 TS touch ch. 6 input pin analog
P71 General-purpose I/O port i
7 F purp - P Hysteresis/ | ~vo0s | — | o
S05 TS touch ch. 5 input pin analog
P70 General-purpose /O port i
8 F purp - P Hysteresis/ | ~vio0s | — | o
S04 TS touch ch. 4 input pin analog
P67 General-purpose /O port i
9 F purp - P Hysteresis/ | ~vo0s | — | o
S03 TS touch ch. 3 input pin analog
P66 General-purpose /O port i
10 F purp - P Hysteresis/ | ~vios | — | o
S02 TS touch ch. 2 input pin analog
P65 General-purpose /O port i
1 F purp - P Hysteresis/ | ~vi0s | — | o
So01 TS touch ch. 1 input pin analog
P64 General-purpose /O port i
12 F purp - p Hysteresis/ | ~vio0s | — | o
S00 TS touch ch. 0 input pin analog
P63 General-purpose /O port i
13 E p P- p . . Hysteresis/ cMmos | — o
AREF TS reference impedance input pin analog
PF2 General-purpose I/O port )
14 A - Hysteresis | CMOS | O —
RST Reset pin
P60 General-purpose 1/O port
15 EC1 G 8/16-bit composite timer ch. 1 clock input pin Hysteresis | CMOS | — (0]
DIO00 TS direct output ch. 0 pin
P15 General-purpose /O port
16 INTOO G External interrupt input pin Hysteresis | CMOS | — (0]
UCKO UART/SIO ch. 0 clock I/O pin
P14 General-purpose /O port
17 INTO1 G External interrupt input pin Hysteresis | CMOS | — (0]
uoo UART/SIO ch. 0 data output pin
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— 1/O type
Pin no. |Pin name I/Ot C'rCAL,“t Function P 3 3
ype Input Output | OD> | PU
P13 General-purpose /O port
INTO4 External interrupt input pin
18 J - - CMOS CMOS | — O
ulo UART/SIO ch. 0 data input pin
DIO02 TS direct output ch. 2 pin
P46 General-purpose /O port
19 INTO6 | External interrupt input pin CMOS CMOS | O —
SDA 12C bus interface ch. 0 data I/O pin
P47 General-purpose /O port
20 INTO7 | External interrupt input pin CMOS CMOS | O —
SCL 12C bus interface ch. 0 clock I/O pin
P02 General-purpose /O port
21 INTO2 G External interrupt input pin Hysteresis | CMOS | — (0]
TO10 8/16-bit composite timer ch. 1 output pin
P03 General-purpose /O port
22 INTO3 G External interrupt input pin Hysteresis | CMOS | — 0]
TO11 8/16-bit composite timer ch. 1 output pin
P04 General-purpose /O port
ANOO 8/10-bit A/D converter analog input pin i
23 E : g Input p Hysteresis/ cMmos | — o
BEEP Beep output pin analog
DIO01 TS direct output ch. 1 pin
P05 General-purpose /O port
INTO5 External interrupt input pin i
o4 E _ ptinput p _ . Hysteresis/ cMmos | — o
ANO1 8/10-bit A/D converter analog input pin analog
CMPO_N Comparator ch. 0 inverting analog input (negative input) pin
General-purpose /O port
P06 . ;
High-current pin
25 AN02 K 8/10-bit A/D converter analog input pin Hyste:esis/ cvos | — | o
analo
CMPO_O Comparator ch. 0 digital output pin 9
PPGO00 8/16-bit PPG ch. 0 output pin
P07 General-purpose I/O port
High-current pin
ANO3 8/10-bit A/D converter analog input pin i
26 K . .g putp . _ Hyste:esns/ cmos | — | o
Comparator ch. 0 non-inverting analog input (positive input) analog
CMPO_P pin
PPGO1 8/16-bit PPG ch. 0 output pin
General-purpose /O port
P44 : :
High-current pin
)7 ANO06 < 8/10-bit A/D converter analog input pin Hysteresis/ omos | — °
TOO00 8/16-bit composite timer ch. 0 output pin analog
DIO03 TS direct output ch. 3 pin
PPG10 8/16-bit PPG ch. 1 output pin
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Pin no. |Pin name I/Ot circhxit Function VO type
ype Input Output | OD® | PUS
P45 Qeneral-purpo_se I/O port
High-current pin
- ANO7 < 8/10-b?t A/D con?/ert.er analog input pin. Hysteresis/ omos | — °
TOO1 8/16-bit composite timer ch. 0 output pin analog
DIO04 TS direct output ch. 4 pin
PPG11 8/16-bit PPG ch. 1 output pin
P10 General-purpose /O port
29 DBG H DBG input pin Hysteresis | CMOS | O —
ECO 8/16-bit composite timer ch. 0 clock input pin
PG2 General-purpose /O port
30 X1A C Subclock I/O oscillation pin Hysteresis | CMOS | — (0]
DIO03 TS direct output ch. 3 pin
PG1 General-purpose /O port
31 X0A C Subclock input oscillation pin Hysteresis | CMOS | — 0]
DIO04 TS direct output ch. 4 pin
32 C — Decoupling capacitor connection pin — — — | —
2: Available

Notes

4. For the I/O circuit types, see 1/O Circuit Type.
5. N-ch open drain

6. Pull-up
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5.3 MB95870K Series
Pin no. 110 1/O type
= g | Pin name | circuit Function 10 1
LQFP48 LQFP52 type 2 Input Output |OD-"|PU
PF1 General-purpose I/O port .
1 1 B - — - Hysteresis | CMOS | — | —
X1 Main clock 1/0O oscillation pin
PFO General-purpose I/O port .
2 2 B - - — - Hysteresis | CMOS | — | —
X0 Main clock input oscillation pin
3 3 Vss — |Power supply pin (GND) — — — | —
4 4 Vee — |Power supply pin —_ —_ — | —
5 5 P77 F General-purpose 1/O port Hysteresis/ emos | — | o
s11 TS touch ch. 11 input pin analog
5 5 P76 F General-purpose 1/O port Hysteresis/ emos | — | o
S10 TS touch ch. 10 input pin analog
o 7 NC __|ltisaninternally connected pin. Always leave . . .
it unconnected.
. 8 P75 F General-purpose 1/O port Hysteresis/ omos | — | o
S09 TS touch ch. 9 input pin analog
8 9 P74 F General-purpose 1/O port Hysteresis/ omos | — | o
S08 TS touch ch. 8 input pin analog
9 10 P73 F General-purpose 1/O port Hysteresis/ omos | — | o
s07 TS touch ch. 7 input pin analog
10 1 P72 F General-purpose 1/O port Hysteresis/ omos | — | o
S06 TS touch ch. 6 input pin analog
1 1 P71 F General-purpose 1/O port Hysteresis/ omos | — | o
S05 TS touch ch. 5 input pin analog
1 13 P70 F General-purpose 1/O port Hysteresis/ omos | — | o
S04 TS touch ch. 4 input pin analog
13 1 P67 F General-purpose 1/O port Hysteresis/ ovos | — | o
S03 TS touch ch. 3 input pin analog
1 15 P66 F General-purpose 1/O port Hysteresis/ omos | — | o
S02 TS touch ch. 2 input pin analog
15 16 P65 F General-purpose 1/O port Hysteresis/ omos | — | o
sS01 TS touch ch. 1 input pin analog
16 17 P64 F General-purpose 1/O port Hysteresis/ omos | — | o
S00 TS touch ch. 0 input pin analog
17 18 P63 F General-purpose 1/O port Hysteresis/ omos | — | o
AREF TS reference impedance input pin analog
PF2 General-purpose I/O port .
18 19 RST A Reselpi Hysteresis | CMOS | O | —
eset pin
Itis an internally connected pin. Always leave
— 20 NC — | — — — | =
it unconnected.
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PRELIMINARY MB95F876K
Pin no. 110 1/O type
7 g | Pin name | circuit Function 10 T
LQFP48 LQFP52 type 2 Input Output |{OD~|PU
P62 General-purpose I/O port )
19 21 G - - Hysteresis | CMOS | — @)
PPG21 8/16-bit PPG ch. 2 output pin
P61 General-purpose I/O port .
20 22 G - - Hysteresis | CMOS | — @)
PPG20 8/16-bit PPG ch. 2 output pin
P60 General-purpose I/O port
21 23 EC1 G  |8/16-bit composite timer ch. 1 clock input pin | Hysteresis | CMOS | — | O
DIO00 TS direct output ch. 0 pin
P17 General-purpose I/O port
22 24 INTO8 G |External interrupt input pin Hysteresis | CMOS | — | O
TO10 8/16-bit composite timer ch. 1 output pin
P16 General-purpose I/O port
23 25 INTO9 G |External interrupt input pin Hysteresis | CMOS | — | O
TO11 8/16-bit composite timer ch. 1 output pin
P15 General-purpose |/O port .
24 26 G - Hysteresis | CMOS | — 0]
UCKO UART/SIO ch. 0 clock I/0 pin
P14 General-purpose |/O port .
25 27 G - Hysteresis | CMOS | — 0]
uoo0 UART/SIO ch. 0 data output pin
P13 General-purpose I/O port
26 28 ulo J UART/SIO ch. 0 data input pin CMOS CMOS | — | O
DIO02 TS direct output ch. 2 pin
P12 General-purpose I/O port .
27 29 G - Hysteresis | CMOS | — @)
BEEP Beep output pin
P11 General-purpose I/O port
28 30 ECO G  |8/16-bit composite timer ch. O clock input pin | Hysteresis | CMOS | — | O
DIO01 TS direct output ch. 1 pin
P46 General-purpose I/O port
29 31 | 5 - - CMOS CMOS | O | —
SDA I“C bus interface ch. 0 data I/O pin
P47 General-purpose I/O port
30 32 | 5 - - CMOS CMOS | O | —
SCL I“C bus interface ch. 0 clock I/O pin
Itis an internally connected pin. Always leave
— 33 NC — | — — — | —
it unconnected.
P00 General-purpose I/O port )
31 34 G - - - Hysteresis | CMOS | — 0]
INTOO External interrupt input pin
P01 General-purpose I/O port .
32 35 G - - - Hysteresis | CMOS | — 0]
INTO1 External interrupt input pin
P02 General-purpose I/O port )
33 36 G - - - Hysteresis | CMOS | — @)
INTO2 External interrupt input pin
P03 General-purpose I/O port )
34 37 G - - - Hysteresis | CMOS | — @)
INTO3 External interrupt input pin
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Pin no. 110 1/O type
7 g | Pin name | circuit Function 10 T
LQFP48 LQFP52 type 2 Input Output |OD-"|PU
P04 General-purpose I/O port
35 38 INTO4 E |External interrupt input pin Hy;rt]gggls/ CMOS | — | O
ANOO 8/10-bit A/D converter analog input pin
P05 General-purpose I/O port
INTO5 External interrupt input pin .
36 39 E - - - Hysteresis/ cvos | — | o
ANO1 8/10-bit A/D converter analog input pin analog
Comparator ch. 0 inverting analog input
CMPO_N (negative input) pin
P06 General-purpose I/O port
a7 40 < High-current pin Hysteresis/ omos | — | o
ANO2 8/10-bit A/D converter analog input pin analog
CMPO_O Comparator ch. 0 digital output pin
General-purpose I/O port
PO7 ; ;
High-current pin
38 41 ANO3 K |8/10-bit A/D converter analog input pin Hy;rt]gggls/ CMOS | — | O
Comparator ch. 0 non-inverting analog input
CMPO_P (positive input) pin
P40 G.eneral-purpolse 1/O port
2 42 < High-current pin Hysteresis/ omos | — | o
ANO4 8/10-bit A/D converter analog input pin analog
PPGO0O0O 8/16-bit PPG ch. 0 output pin
General-purpose I/O port
P4l High-current pin
Hysteresis/ _
40 43 ANO5 K 8/10-bit A/D converter analog input pin analog CMOS o
PPGO1 8/16-bit PPG ch. 0 output pin
General-purpose |/O port
P42 ; ;
High-current pin
41 44 INTO6 D External interrupt input pin Hysteresis | CMOS | — | O
PPG10 8/16-bit PPG ch. 1 output pin
P43 General-purpose I/O port
High-current pin
42 45 INTO7 D External interrupt input pin Hysteresis | CMOS | — | O
PPG11 8/16-bit PPG ch. 1 output pin
Itis an internally connected pin. Always leave
— 46 NC — | — — — | —
it unconnected.
pa4 General-purpose I/O port
High-current pin
43 47 ANO6 K  |8/10-bit A/D converter analog input pin Hyste:esis/ cMmos | — | o
analo
TOO00 8/16-bit composite timer ch. 0 output pin g
DIO03 TS direct output ch. 3 pin
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Pin no. 110 1/O type
7 g | Pin name | circuit Function 10 T
LQFP48 LQFP52 type 2 Input Output |OD-"|PU
P45 General-purpose I/O port
High-current pin
44 48 ANO7 K  |8/10-bit A/D converter analog input pin Hyste:esis/ cmos | — | o
analo
TOO1 8/16-bit composite timer ch. 0 output pin 9
DIO04 TS direct output ch. 4 pin
P10 General-purpose I/O port .
45 49 H - - Hysteresis | CMOS | O | —
DBG DBG input pin
PG2 General-purpose I/O port
46 50 X1A C |Subclock I/0 oscillation pin Hysteresis | CMOS | — | O
DIO03 TS direct output ch. 3 pin
PG1 General-purpose I/O port
a7 51 X0A C |Subclock input oscillation pin Hysteresis | CMOS | — | O
DIO04 TS direct output ch. 4 pin
48 52 C — |Decoupling capacitor connection pin —_ —_ —_| —
2: Available
Notes
7. LQA048
8. LQCO052

9. For the I/O circuit types, see I/O Circuit Type.
10. N-ch open drain
11. Pull-up
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6. 1/0 Circuit Type
Type Circuit Remarks
A N-ch open drain output
* {>° Hysteresis input
JT;| Reset output
B Port select Oscillation circuit
ort selec High-speed side
Digital output Feedback resistance:
. approx. 1 M:
Digital output CMOS output
Standby control Hysteresis input
p Hysteresis input
|:|_‘ Clock input
X1
X0
Standby control / Port select
P-ch ————— Port select
@n
) —— Digital output
N-ch Digital output
IICP Standby control
Y, Hysteresis input
C Oscillation circuit

[ ==

P-ch '
pon A<

Standby control / Port select

R '
}—‘ Digital output '

por 3

,,ITE =

N-ch

S —

B4

Port select

Pull-up control

Digital output
Digital output

Standby control
Hysteresis input

Clock input

Port select

Pull-up control

Digital output
Digital output

Standby control
Hysteresis input

Low-speed side
Feedback resistance:
approx. 5 M :

CMOS output
Hysteresis input
Pull-up control
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Type Circuit Remarks
D CMOS output
R Pull-up control Hysteresis input
Pull-up control
P-ch o High current output
p-ch A Digital output
} Digital output
N-ch
Standby control
E“} Hysteresis input
E CMOS output
R Pull-up control Hysteresis input
Pull-up control
P-ch o Analog input
p-ch A Digital output
I:I } Digital output
N-ch
1
0—5 Analog input
T
A/D control
Standby control
AN Hysteresis input
F CMOS output
R Pull-up control Hysteresis input
Pull-up control
IP-Ch ital Touch input
I:l_‘ p-ch f Digital output High electrostatic discharge (ESD)
} Digital output
N-ch
1
0—5 Touch input
T
TS control
Standby control
AN Hysteresis input
G CMOS output
R Pull-up control Hysteresis input
Pull-up control
P-ch
p-ch A Digital output
I:I } Digital output
N-ch
Standby control
A Hysteresis input
H N-ch open drain output

Standby control

Hysteresis input

Hysteresis input
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Type Circuit

Remarks

N-ch open drain output

I:l_‘ E; Digital output CMOS input
N-ch
Standby control
J:) CMOS input
J CMOS output
R Pull-up control CMOS input
Pull-up control
P-ch
|:|_< p-ch Al Digital output
} Digital output
N-ch
Standby control
CMOS input
K CMOS output

Pull-up control

Digital output

Digital output

Analog input

A/D control
Standby control

Hysteresis input

Hysteresis input
Pull-up control
Analog input
High-current output
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7. Handling Precautions

Any semiconductor devices have inherently a certain rate of failure. The possibility of failure is greatly affected by the conditions in
which they are used (circuit conditions, environmental conditions, etc.). This page describes precautions that must be observed to
minimize the chance of failure and to obtain higher reliability from your Cypress semiconductor devices.

7.1 Precautions for Product Design
This section describes precautions when designing electronic equipment using semiconductor devices.

Absolute Maximum Ratings

Semiconductor devices can be permanently damaged by application of stress (voltage, current, temperature, etc.) in excess of certain
established limits, called absolute maximum ratings. Do not exceed these ratings.

Recommended Operating Conditions
Recommended operating conditions are normal operating ranges for the semiconductor device. All the device's electrical character-
istics are warranted when operated within these ranges.
Always use semiconductor devices within the recommended operating conditions. Operation outside these ranges may adversely
affect reliability and could result in device failure.

No warranty is made with respect to uses, operating conditions, or combinations not represented on the data sheet. Users considering
application outside the listed conditions are advised to contact their sales representative beforehand.

Processing and Protection of Pins
These precautions must be followed when handling the pins which connect semiconductor devices to power supply and input/output
functions.
Preventing Over-Voltage and Over-Current Conditions
Exposure to voltage or current levels in excess of maximum ratings at any pin is likely to cause deterioration within the device, and
in extreme cases leads to permanent damage of the device. Try to prevent such overvoltage or over-current conditions at the
design stage.
Protection of Output Pins
Shorting of output pins to supply pins or other output pins, or connection to large capacitance can cause large current flows. Such
conditions if present for extended periods of time can damage the device.
Therefore, avoid this type of connection.
Handling of Unused Input Pins
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.

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.
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:
Be sure that voltages applied to pins do not exceed the absolute maximum ratings. This should include attention to abnormal
noise, surge levels, etc.
Be sure that abnormal current flows do not occur during the power-on sequence.
Observance of Safety Regulations and Standards
Most countries in the world have established standards and regulations regarding safety, protection from electromagnetic 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.).
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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.

7.2 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 recommended conditions. For detailed information about mount conditions, contact your sales
representative.

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 deterio-
ration after long periods. For this reason it is recommended that the surface treatment of socket contacts and IC leads be verified
before mounting.

Surface Mount Type
Surface mount packaging has longer and thinner leads than lead-insertion packaging, and therefore leads are more easily deformed

or bent. The use of packages with higher pin counts and narrower pin pitch results in increased susceptibility to open connections
caused by deformed pins, or shorting due to solder bridges.

You must use appropriate mounting techniques. Cypress recommends the solder reflow method, and has established a ranking of
mounting conditions for each product. Users are advised to mount packages in accordance with Cypress ranking of recommended
conditions.

Lead-Free Packaging

When ball grid array (BGA) packages with Sn-Ag-Cu balls are mounted using Sn-Pb eutectic soldering, junction strength may be
reduced under some conditions of use.

Storage of Semiconductor Devices

Because plastic chip packages are formed from plastic resins, exposure to natural environmental conditions will cause absorption of
moisture. During mounting, the application of heat to a package that has absorbed moisture can cause surfaces to peel, reducing
moisture resistance and causing packages to crack. To prevent, do the following:

Avoid exposure to rapid temperature changes, which cause moisture to condense inside the product. Store products in locations
where temperature changes are slight.

Use dry boxes for product storage. Products should be stored below 70% relative humidity, and at temperatures between 5 °C
and 30 °C. When you open Dry Package that recommends humidity 40% to 70% relative humidity.

When necessary, Cypress packages semiconductor devices in highly moisture-resistant aluminum laminate bags, with a silica
gel desiccant. Devices should be sealed in their aluminum laminate bags for storage.

Avoid storing packages where they are exposed to corrosive gases or high levels of dust.
Baking

Packages that have absorbed moisture may be de-moisturized by baking (heat drying). Follow the Cypress recommended conditions
for baking.

Condition: 125 °C/24 h

Static Electricity

Because semiconductor devices are particularly susceptible to damage by static electricity, you must take the following precautions:

Maintain relative humidity in the working environment between 40% and 70%. Use of an apparatus for ion generation may be
needed to remove electricity.
Electrically ground all conveyors, solder vessels, soldering irons and peripheral equipment.

Eliminate static body electricity by the use of rings or bracelets connected to ground through high resistance (on the level of 1
M :). Wearing of conductive clothing and shoes, use of conductive floor mats and other measures to minimize shock loads is
recommended.

Ground all fixtures and instruments, or protect with anti-static measures.
Avoid the use of styrofoam or other highly static-prone materials for storage of completed board assemblies.
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7.3 Precautions for Use Environment
Reliability of semiconductor devices depends on ambient temperature and other conditions as described above.

For reliable performance, do the following:

Humidity: Prolonged use in high humidity can lead to leakage in devices as well as printed circuit boards. If high humidity levels
are anticipated, consider anti-humidity processing.

Discharge of Static Electricity: When high-voltage charges exist close to semiconductor devices, discharges can cause abnormal
operation. In such cases, use anti-static measures or processing to prevent discharges.

Corrosive Gases, Dust, or Oil: Exposure to corrosive gases or contact with dust or oil may lead to chemical reactions that will
adversely affect the device. If you use devices in such conditions, consider ways to prevent such exposure or to protect the devices.

Radiation, Including Cosmic Radiation: Most devices are not designed for environments involving exposure to radiation or cosmic
radiation. Users should provide shielding as appropriate.

Smoke, Flame:

Caution: Plastic molded devices are flammable, and therefore should not be used near combustible substances. If devices begin to
smoke or burn, there is danger of the release of toxic gases.

Customers considering the use of Cypress products in other special environmental conditions should consult with sales representa-
tives.

8. Notes on Device Handling

Preventing latch-ups
When using the device, ensure that the voltage applied does not exceed the maximum voltage rating.

In a CMOS IC, if a voltage higher than V¢ or a voltage lower than Vgg is applied to an input/output pin that is neither a
medium-withstand voltage pin nor a high-withstand voltage pin, or if a voltage out of the rating range of power supply voltage mentioned
in “Absolute Maximum Ratings” of Electrical Characteristics on page 135 is applied to the V¢ pin or the Vgg pin, a latch-up may occur.

When a latch-up occurs, power supply current increases significantly, which may cause a component to be thermally destroyed.
Stabilizing supply voltage
Supply voltage must be stabilized.

A malfunction may occur when power supply voltage fluctuates rapidly even though the fluctuation is within the guaranteed operating
range of the V¢ power supply voltage.

As a rule of voltage stabilization, suppress voltage fluctuation so that the fluctuation in V¢ ripple (p-p value) at the commercial
frequency (50 Hz/60 Hz) does not exceed 10% of the standard V¢ value, and the transient fluctuation rate does not exceed 0.1 V/ms
at a momentary fluctuation such as switching the power supply.

Notes on using the external clock

When an external clock is used, oscillation stabilization wait time is required for power-on reset, wake-up from subclock mode or stop
mode.
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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 k : . 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 V¢ pin and the Vgg pin to the power supply and ground outside the
device. In addition, connect the current supply source to the V¢ pin and the Vgg pin with low impedance.

It is also advisable to connect a ceramic capacitor of approximately 0.1 pF as a bypass capacitor between the V¢ pin and the Vgg
pin at a location close to this device.

DBG pin
Connect the DBG pin to an external pull-up resistor of 2 k : 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.

The recommended layout method illustrated in the following diagram aims to avoid noise coupled between the subclock I/0 oscillation
pin (X1A) and the DBG pin, which may cause the suboscillator to malfunction.

MB95850K/860K/870K Series

RST pin
Connect the RST pin to an external pull-up resistor of 2 k : 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 V¢ 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 I/O function can be selected by the
RSTEN bit in the SYSC register.
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Cpin
Use a ceramic capacitor or a capacitor with equivalent frequency characteristics. The bypass capacitor for the V¢ pin must have a
capacitance larger than Cg. For the connection to a decoupling capacitor Cg, 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 Cg
and the distance between Cg and the Vgg pin when designing the layout of a printed circuit board.

Figure 1. DBG/RST /C pins connection diagram

DBG

RST
Cs __

Note on serial communication

In serial communication, reception of wrong data may occur due to noise or other causes. Therefore, design a printed circuit board
to prevent noise from occurring. Taking account of the reception of wrong data, take measures such as adding a checksum to the end
of data in order to detect errors. If an error is detected, retransmit the data.
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10. CPU Core

Memory space

The memory space of the MB95850K/860K/870K Series is 64 Kbyte in size, and consists of an I/O area, an extended I/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 MB95850K/860K/870K Series are shown below.

Memory maps

0x0000

1/0 area
0x0080 A
0x0090 Access prohibited

0X0100 _RAM 1 Kbyte
Registers

0x0200

0x0490

Access prohibited

0x0E00
0x0F00

OxOF80
0x1000

Extended I/O area

Access prohibited
Extended I/O area

Flash memory 4 Kbyte

0x2000

Access prohibited

0x8000

Flash memory 32 Kbyte

OXFFFF
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11. Memory Space

The memory space of the MB95850K/860K/870K Series is 64 Kbyte in size, and consists of an I/0 area, an extended 1/O area, a data
area, and a program area. The memory space includes areas for specific applications such as general-purpose registers and a vector
table.

I/O area (addresses: 0x0000 to 0x007F)
This area contains the control registers and data registers for built-in peripheral functions.
As the 1/0O area forms part of the memory space, it can be accessed in the same way as the memory. It can also be accessed at
high-speed by using direct addressing instructions.
Extended /O area (addresses: OXOEOO to OXOEFF and OxOF80 to OXOFFF)
This area contains the control registers and data registers for built-in peripheral functions.
As the extended 1/O area forms part of the memory space, it can be accessed in the same way as the memory.

Data area
Static RAM is incorporated in the data area as the internal data area.
The internal RAM size varies according to product.
The RAM area from 0x0090 to OXOOFF can be accessed at high-speed by using direct addressing instructions.

The area from 0x0090 to Ox047F is an extended direct addressing area. It can be accessed at high-speed by direct addressing
instructions with a direct bank pointer set.

The area from 0x0100 to OxO1FF can be used as a general-purpose register area.

Program area
The Flash memory is incorporated in the program area as the internal program area.
The Flash memory size varies according to product.
The area from OXFFCO to OxFFFF is used as the vector table.
The area from OXFFBB to OxFFBF is used to store data of the non-volatile register.
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Memory space map
0x0000 ) .
I/O area Direct addressing area
0x0080 Access prohibited
0x0090
__________ al
0x0100 Registers |
.(G_eniral-_p upose r_egl_s'ler_aria)_: Extended direct addressing area
0x0200
Data area

ox047F | _ ]
0x048F
0x0490

Access prohibited
0x0E00

Extended I/O area
0x0F00 o~

Access prohibited
8;8,522 Extended I/O area
0x1000

Program area

8))(("2';%2 Vector table area
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The general-purpose register area and vector table area are used for the specific applications.

General-purpose register area (Addresses: 0x0100 to 0x01FF)
This area contains the auxiliary registers used for 8-bit arithmetic operations, transfer, etc.

As this area forms part of the RAM area, it can also be used as conventional RAM.

When the area is used as general-purpose registers, general-purpose register addressing enables high-speed access with short
instructions.

Non-volatile register data area (Addresses: 0xFFBB to OxFFBF)

The area from OXFFBB to OxFFBF is used to store data of the non-volatile register. For details, refer to “CHAPTER 24 NON-VOL-
ATILE REGISTER (NVR) INTERFACE” in “New 8FX MB95850K/860K/870K Series Hardware Manual’.

Vector table area (Addresses: OxFFCO to OxFFFF)

This area is used as the vector table for vector call instructions (CALLV), interrupts, and resets.
The top of the Flash memory area is allocated to the vector table area. The start address of a service routine is set to an address
in the vector table in the form of data.
Interrupt Source Tables on page 125, MB95860K Series on page 126 and MB95870K Series on page 127 list the vector table
addresses corresponding to vector call instructions, interrupts, and resets.

For details, refer to “CHAPTER 4 RESET”, “CHAPTER 5 INTERRUPTS” and “A.2 Special Instruction

#vct” in “New 8FX MB95850K/860K/870K Series Hardware Manual”.

Direct bank pointer and access area

Special Instruction  CALLV

Direct bank pointer (DP[2:0]) Operand-specified dir Access area
0bXXX (It does not affect mapping.) 0x0000 to 0x007F 0x0000 to 0x007F
0b00O0 (Initial value) 0x0090 to 0x00FF 0x0090 to OX00FF
0b001 0x0080 to OXO0FF 0x0100 to Ox017F
0b010 0x0180 to Ox01FF
0b011 0x0200 to Ox027F
0b100 0x0280 to Ox02FF
0b101 0x0300 to Ox037F
0b110 0x0380 to OxO3FF
Ob111 0x0400 to Ox047F
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13. 1/O Maps
13.1 MB95850K Series
Address akai?eg\jise:S(r)n Register name R/W Initial value
0x0000 PDRO Port 0 data register R/W 0b00000000
0x0001 DDRO Port O direction register R/W 0b00000000
0x0002 PDR1 Port 1 data register R/W 0b00000000
0x0003 DDR1 Port 1 direction register R/W 0b00000000
0x0004 — (Disabled) — —
0x0005 WATR Oscillation stabilization wait time setting register R/W 0b11111111
0x0006 PLLC PLL control register R/W 0b000X0000
0x0007 SYCC System clock control register R/W 0bXXX11011
0x0008 STBC Standby control register R/W 0b00000000
0x0009 RSRR Reset source register R/W | 0bOOOXXXXX
0x000A TBTC Time-base timer control register R/W 0b00000000
0x000B WPCR Watch prescaler control register R/W 0b00000000
0x000C WDTC Watchdog timer control register R/W 0b00XX0000
0x000D SYCC2 System clock control register 2 R/W 0bXXXX0011
0x000E to 0x0011 — (Disabled) — —
0x0012 PDR4 Port 4 data register R/W 0b00000000
0x0013 DDRA4 Port 4 direction register R/W 0b00000000
0x0014, 0x0015 — (Disabled) — —
0x0016 PDR6 Port 6 data register R/W 0b00000000
0x0017 DDR6 Port 6 direction register R/W 0b00000000
0x0018 PDR7 Port 7 data register R/W 0b00000000
0x0019 DDR7 Port 7 direction register R/W 0b00000000
0x001A, 0x001B — (Disabled) — —
0x001C STBC2 Standby control register 2 R/W 0b00000000
0x001D to 0x0027 — (Disabled) — —
0x0028 PDRF Port F data register R/W 0b00000000
0x0029 DDRF Port F direction register R/W 0b00000000
0x002A PDRG Port G data register R/W 0b00000000
0x002B DDRG Port G direction register R/W 0b00000000
0x002C PULO Port 0 pull-up register R/W 0b00000000
0x002D PUL1 Port 1 pull-up register R/W 0b00000000
0x002E to 0x0031 — (Disabled) — —
0x0032 PUL7 Port 7 pull-up register R/W 0b00000000
0x0033 PUL6 Port 6 pull-up register R/W 0b00000000
0x0034 — (Disabled) — —
0x0035 PULG Port G pull-up register R/W 0b00000000
0x0036 TO1CR1 8/16-bit composite timer 01 status control register 1 R/W 0b00000000
0x0037 TOOCR1 8/16-bit composite timer 00 status control register 1 R/W 0b00000000

0x0038, 0x0039

(Disabled)
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Address ab%reg\;isatggn Register name R/W Initial value
0x003A PCO1 8/16-bit PPG timer 01 control register R/W 0b00000000
0x003B PC00 8/16-bit PPG timer 00 control register R/W 0b00000000
0x003C to 0x0047 — (Disabled) — —
0x0048 EIC00 External interrupt circuit control register ch. O/ch. 1 R/W 0b00000000
0x0049 — (Disabled) — —
0x004A EIC20 External interrupt circuit control register ch. 4/ch. 5 R/W 0b00000000
0x004B EIC30 External interrupt circuit control register ch. 6/ch. 7 R/W 0b00000000
0x004C, 0x004D — (Disabled) — —
0x004E LVDR LVD reset voltage selection ID register R/W 0b00000000
0x004F LvDCC LVD reset circuit control register R/W 0b00000001
0x0050 to 0x0055 — (Disabled) — —
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 CMRO Comparator control register ch. 0 R/W 0b11000101
0x005C to 0x005F — (Disabled) — —
0x0060 IBCROO I2C bus control register 0 ch. 0 R/W 0b00000000
0x0061 IBCR10 12C bus control register 1 ch. 0 R/W 0b00000000
0x0062 IBSRO I2C bus status register ch. 0 R/W 0b00000000
0x0063 IDDRO 1°C data register ch. 0 R/W 0b00000000
0x0064 IAARO 12C address register ch. 0 R/W 0b00000000
0x0065 ICCRO 12C clock control register ch. 0 R/W 0b00000000
0x0066 to 0x006B — (Disabled) — —
0x006C ADC1 8/10-hit 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 WCSR Watch counter control register R/W 0b00000000
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 ObOOOXXXXX
0x0075 FSR4 Flash memory status register 4 R/W 0b00000000
0x0076 WREN Wild register address compare enable register R/W 0b00000000
0x0077 WROR Wild register data test setting register R/W 0b00000000
0x0078 — Mirror of register bank pointer (RP) and direct bank pointer (DP)| — —
0x0079 ILRO Interrupt level setting register O 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 ab%reg\;isatggn 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) — —
O0xOE10 BPFREQ Beep output frequency register R/W 0b00000000
Ox0E11 TERO TS touch channel enable register 0 R/W 0b00000000
0x0E12 TER1 TS touch channel enable register 1 R/W 0b00000000
O0xOE13 PSC TS prescaler control register R/W 0b00100000
Ox0E14 WRESET TS warm reset register R/W 0b00000000
O0xOE15 RSELO TS sensitivity select register O R/W 0b00000010
O0xOE16 RSEL1 TS sensitivity select register 1 R/W 0b00010010
OxOE17 RSEL2 TS sensitivity select register 2 R/W 0b00010010
OxOE18 RSEL3 TS sensitivity select register 3 R/W 0b00010010
O0x0E19 to OXxOE1B — (Disabled) — —
OxOE1C BPDUR TS beep duration setting register R/W 0b00000000
OxOE1D DIOR1 TS direct output control register 1 R/W 0b00000000
OxOE1E DIOR2 TS direct output control register 2 R/W 0b00000000
OxOE1F DIOR3 TS direct output control register 3 R/W 0b00000000
0x0E20 FTSEL TS feature select register R/W 0b00000100
O0xO0E21 AICWAT TS AIC wait time setting register R/W 0b00100111
0x0E22 CALITV TS calibration interval setting register R/W 0b00110000
0x0E23 ITGTM TS integration time setting register R/W 0b00001111
O0x0E24 IDLETM TS idle time setting register R/W 0b00001111
O0xO0E25 CONTROL TS control register R/W 0b00000000
OxOE26 INTMR TS interrupt mask register R/W 0b00011000
Ox0E27 INTCR TS interrupt clear register R/W 0b00000000
O0xO0E28 FLTP TS filter period setting register R/W 0b00000000
0x0E29 FLTTH TS filter threshold setting register R/W 0b00000000
OxOE2A REFDLY TS reference delay setting register R/W 0b00000000
OxOE2B to OXOE30 — (Disabled) — —
0x0E31 ALPH1 TS alpha value setting register ch. 1 R/W 0b00001000
0x0E32 ALPH2 TS alpha value setting register ch. 2 R/W 0b00001000
0x0E33 ALPH3 TS alpha value setting register ch. 3 R/W 0b00001000
OxOE34 ALPH4 TS alpha value setting register ch. 4 R/W 0b00001000
0xO0E35 ALPH5 TS alpha value setting register ch. 5 R/W 0b00001000
O0x0E36 to OXOE3F — (Disabled) — —
O0xO0E40 BETA TS beta value setting register R/W 0b00000100
0x0E41 to OXxOE50 — (Disabled) — —
O0xOE51 STRTH1 TS touch strength threshold setting register ch. 1 R/W 0b00000001
0x0E52 STRTH2 TS touch strength threshold setting register ch. 2 R/W 0b00000001
O0x0E53 STRTH3 TS touch strength threshold setting register ch. 3 R/W 0b00000001
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Address ab%reg\;isatggn Register name R/W Initial value
OxOE54 STRTH4 TS touch strength threshold setting register ch. 4 R/W 0b00000001
0xOE55 STRTH5 TS touch strength threshold setting register ch. 5 R/W 0b00000001
OxOE56 to 0XxOE60 — (Disabled) — —
OxOE61 STR1 TS touch strength register ch. 1 R ObXXXXXXXX
O0x0E62 STR2 TS touch strength register ch. 2 R ObXXXXXXXX
OxO0E63 STR3 TS touch strength register ch. 3 R ObXXXXXXXX
OxOE64 STR4 TS touch strength register ch. 4 R ObXXXXXXXX
O0xOE65 STR5 TS touch strength register ch. 5 R ObXXXXXXXX
0x0E66 to OXxOE70 — (Disabled) — —
OxOE71 CALIP1 TS calibrated impedance register ch. 1 R OBOXXXXXXX
OXOE72 CALIP2 TS calibrated impedance register ch. 2 R ObOXXXXXXX
OxOE73 CALIP3 TS calibrated impedance register ch. 3 R ObOXXXXXXX
OxOE74 CALIP4 TS calibrated impedance register ch. 4 R ObOXXXXXXX
OxO0E75 CALIPS TS calibrated impedance register ch. 5 R ObOXXXXXXX
OxOE76 to OxOE80 — (Disabled) — —
OxOES81 IMPE1 TS impedance register ch. 1 R ObOXXXXXXX
O0xOE82 IMPE2 TS impedance register ch. 2 R ObOXXXXXXX
OxOES83 IMPE3 TS impedance register ch. 3 R ObOXXXXXXX
O0x0E84 IMPE4 TS impedance register ch. 4 R ObOXXXXXXX
O0xOE85 IMPES TS impedance register ch. 5 R ObOXXXXXXX
0x0E86 to OXOE8F — (Disabled) — —
0xO0E90 TOUCHL TS touch data register (lower) R ObXXXXXXXX
O0x0E91 TOUCHH TS touch data register (upper) R 0b000OXXXX
0x0E92 INTPR TS interrupt pending register R ObOOOXXXXX
Ox0E93 to OXOF7F — (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
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
0x0F85 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
0xOF88 WRDR2 Wild register data setting register ch. 2 R/W 0b00000000
0x0F89 to 0x0F91 — (Disabled) — —
0x0F92 TO1CRO 8/16-bit composite timer 01 status control register O R/W 0b00000000
0x0F93 TOOCRO 8/16-bit composite timer 00 status control register O 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
0x0F96 TMCRO 8/16-bit composite timer 00/01 timer mode control register R/W 0b00000000
0x0F97 to OxOF9B — (Disabled) — —
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Address ab%reg\;isatggn Register name R/W Initial value
0x0F9C PPSO1 8/16-bit PPGO1 cycle setting buffer register R/W Ob11111111
0x0F9D PPS00 8/16-bit PPGO0O cycle setting buffer register R/W Ob11111111
OxO0F9E PDS01 8/16-bit PPGO1 duty setting buffer register R/W O0b11111111
OxOF9F PDS00 8/16-bit PPGO0O0 duty setting buffer register R/W Ob11111111

OxOFAO to OxOFA3 — (Disabled) — —
Ox0FA4 PPGS 8/16-bit PPG start register R/W 0b00000000
O0xO0FA5 REVC 8/16-bit PPG output inversion register R/W 0b00000000

O0xO0FA6 to 0xOFBD — (Disabled) — —
OXOFBE PSSRO tlegr;re/rsg.%edicated baud rate generator prescaler select RIW 0600000000
OXOFBF BRSRO igi‘trérstl:(a.doedicated baud rate generator baud rate setting RIW 0600000000
0x0FCO TIDRO Touch input disable register 0 R/W 0b00000000
0x0FC1 TIDR1 Touch input disable register 1 R/W 0b00000000
0x0FC2 — (Disabled) — —
0xO0FC3 AIDRL A/D input disable register (lower) R/W 0b00000000
OxOFC4 LVDPW LVD reset circuit password register R/W 0b00000000

OxOFC5 to OxOFE2 — (Disabled) — —
OxOFE3 WCDR Watch counter data register R/W 0b00111111
OxOFE4 CRTH Main CR clock trimming register (upper) R/W | 0bOOOXXXXX
OxOFE5 CRTL Main CR clock trimming register (lower) R/W | 0ObOOOXXXXX
OxOFE6 — (Disabled) — —
OxOFE7 CRTDA Main CR clock temperature dependent adjustment register R/W | 0ObOOOXXXXX
OxOFES8 SYSC System configuration register R/W 0b11000011
OxOFE9 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
OxOFEC WDTL Watchdog timer selection ID register (lower) R ObXXXXXXXX

OXOFED, OXOFEE — (Disabled) — —
OXOFEF WICR Interrupt pin selection circuit control register R/W 0b01000000

OxOFFO0 to OXOFFF — (Disabled) — —

R/W access symbols

R/W  : Readable/Writable

R : Read only

Initial value symbols

0 : The initial value of this bit is “0”.

1 : The initial value of this bit is “1”".

X : The initial value of this bit is undefined.

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

Document Number: 002-09305 Rev. *C

Page 39 of 172



MB95F856K, MBI95F866K,

PRELIMINARY MB95F876K
13.2 MB95860K Series
Address ab%?g\jisetlggn Register name R/W Initial value
0x0000 PDRO Port O data register R/W 0b00000000
0x0001 DDRO Port O direction register R/W 0b00000000
0x0002 PDR1 Port 1 data register R/W 0b00000000
0x0003 DDR1 Port 1 direction register R/W 0b00000000
0x0004 — (Disabled) — —
0x0005 WATR Oscillation stabilization wait time setting register R/W 0b11111111
0x0006 PLLC PLL control register R/W 0b000X0000
0x0007 SYCC System clock control register R/W 0bXXX11011
0x0008 STBC Standby control register R/W 0b00000000
0x0009 RSRR Reset source register R/W 0bOOOXXXXX
0x000A TBTC Time-base timer control register R/W 0b00000000
0x000B WPCR Watch prescaler control register R/W 0b00000000
0x000C WDTC Watchdog timer control register R/W 0b00XX0000
0x000D SYCC2 System clock control register 2 R/W ObXXXX0011
0x000E to 0x0011 — (Disabled) — —
0x0012 PDR4 Port 4 data register R/W 0b00000000
0x0013 DDR4 Port 4 direction register R/W 0b00000000
0x0014, 0x0015 — (Disabled) — —
0x0016 PDR6 Port 6 data register R/W 0b00000000
0x0017 DDR6 Port 6 direction register R/W 0b00000000
0x0018 PDR7 Port 7 data register R/W 0b00000000
0x0019 DDR7 Port 7 direction register R/W 0b00000000
0x001A, 0x001B — (Disabled) — —
0x001C STBC2 Standby control register 2 R/W 0b00000000
0x001D to 0x0027 — (Disabled) — —
0x0028 PDRF Port F data register R/W 0b00000000
0x0029 DDRF Port F direction register R/W 0b00000000
0x002A PDRG Port G data register R/W 0b00000000
0x002B DDRG Port G direction register R/W 0b00000000
0x002C PULO Port 0 pull-up register R/W 0b00000000
0x002D PUL1 Port 1 pull-up register R/W 0b00000000
0x002E, 0x002F — (Disabled) — —
0x0030 PUL4 Port 4 pull-up register R/W 0b00000000
0x0031 — (Disabled) — —
0x0032 PUL7 Port 7 pull-up register R/W 0b00000000
0x0033 PUL6 Port 6 pull-up register R/W 0b00000000
0x0034 — (Disabled) — —
0x0035 PULG Port G pull-up register R/W 0b00000000
0x0036 TO1CR1 8/16-bit composite timer 01 status control register 1 R/W 0b00000000
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0x0037 TOOCR1 8/16-bit composite timer 00 status control register 1 R/W 0b00000000
0x0038 T11CR1 8/16-bit composite timer 11 status control register 1 R/W 0b00000000
0x0039 T10CR1 8/16-bit composite timer 10 status control register 1 R/W 0b00000000
0x003A PCO01 8/16-bit PPG timer 01 control register R/W 0b00000000
0x003B PCO00 8/16-bit PPG timer 00 control register R/W 0b00000000
0x003C PC11 8/16-bit PPG timer 11 control register R/W 0b00000000
0x003D PC10 8/16-bit PPG timer 10 control register R/W 0b00000000
0x003E to 0x0047 — (Disabled) — —
0x0048 EIC00 External interrupt circuit control register ch. O/ch. 1 R/W 0b00000000
0x0049 EIC10 External interrupt circuit control register ch. 2/ch. 3 R/W 0b00000000
0x004A EIC20 External interrupt circuit control register ch. 4/ch. 5 R/W 0b00000000
0x004B EIC30 External interrupt circuit control register ch. 6/ch. 7 R/W 0b00000000
0x004C, 0x004D — (Disabled) — —
0x004E LVDR LVD reset voltage selection ID register R/W 0b00000000
0x004F LvDCC LVD reset circuit control register R/W 0b00000001
0x0050 to 0x0055 — (Disabled) — —
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 CMRO Comparator control register ch. 0 R/W 0b11000101
0x005C to Ox005F — (Disabled) — —
0x0060 IBCROO 12C bus control register 0 ch. 0 R/W 0b00000000
0x0061 IBCR10 12C bus control register 1 ch. 0 R/W 0b00000000
0x0062 IBSRO I°C bus status register ch. 0 R/W 0b00000000
0x0063 IDDRO 1°C data register ch. 0 R/W 0b00000000
0x0064 IAARO I°C address register ch. 0 R/W 0b00000000
0x0065 ICCRO 12C clock control register ch. 0 R/W 0b00000000
0x0066 to 0x006B — (Disabled) — —
0x006C ADC1 8/10-bit A/D converter control register 1 R/W 0b00000000
0x006D ADC2 8/10-bit A/D converter control register 2 R/W 0b00000000
0x006E ADDH 8/10-bit A/D converter data register (upper) R/W 0b00000000
0x006F ADDL 8/10-bit A/D converter data register (lower) R/W 0b00000000
0x0070 WCSR Watch counter control register R/W 0b00000000
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 O R/W 0b00000000
0x0074 FSR3 Flash memory status register 3 R 0bOOOXXXXX
0x0075 FSR4 Flash memory status register 4 R/W 0b00000000
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0x0076 WREN Wild register address compare enable register R/W 0b00000000
0x0077 WROR Wild register data test setting register R/W 0b00000000
0x0078 — Mirror of register bank pointer (RP) and direct bank pointer (DP)| — —
0x0079 ILRO Interrupt level setting register 0 R/W Ob11111111
0x007A ILR1 Interrupt level setting register 1 R/W Obl11111111
0x007B ILR2 Interrupt level setting register 2 R/W 0b11111111
0x007C ILR3 Interrupt level setting register 3 R/W Obl11111111
0x007D ILR4 Interrupt level setting register 4 R/W 0b11111111
0x007E ILR5 Interrupt level setting register 5 R/W Obl11111111
0x007F — (Disabled) — —
0x0E10 BPFREQ Beep output frequency register R/W 0b00000000
O0xOE11 TERO TS touch channel enable register 0 R/W 0b00000000
OxO0E12 TER1 TS touch channel enable register 1 R/W 0b00000000
OxO0E13 PSC TS prescaler control register R/W 0b00100000
Ox0E14 WRESET TS warm reset register R/W 0b00000000
OxOE15 RSELO TS sensitivity select register O R/W 0b00000010
O0x0E16 RSEL1 TS sensitivity select register 1 R/W 0b00010010
OxOE17 RSEL2 TS sensitivity select register 2 R/W 0b00010010
O0x0E18 RSEL3 TS sensitivity select register 3 R/W 0b00010010
OxO0E19 RSEL4 TS sensitivity select register 4 R/W 0b00010010
OxOE1A, OxOE1B — (Disabled) — —
OxOE1C BPDUR TS beep duration setting register R/W 0b00000000
O0x0E1D DIOR1 TS direct output control register 1 R/W 0b00000000
OxOE1E DIOR2 TS direct output control register 2 R/W 0b00000000
OxOE1F DIOR3 TS direct output control register 3 R/W 0b00000000
O0x0E20 FTSEL TS feature select register R/W 0b00000100
0x0E21 AICWAT TS AIC wait time setting register R/W 0b00100111
Ox0E22 CALITV TS calibration interval setting register R/W 0b00110000
Ox0E23 ITGTM TS integration time setting register R/W 0b00001111
Ox0E24 IDLETM TS idle time setting register R/W 0b00001111
0x0E25 CONTROL TS control register R/W 0b00000000
OxO0E26 INTMR TS interrupt mask register R/W 0b00011000
O0x0E27 INTCR TS interrupt clear register R/W 0b00000000
OxOE28 FLTP TS filter period setting register R/W 0b00000000
Ox0E29 FLTTH TS filter threshold setting register R/W 0b00000000
OxOE2A REFDLY TS reference delay setting register R/W 0b00000000
O0XOE2B to OXOE2F — (Disabled) — —
OxOE30 ALPHO TS alpha value setting register ch. 0 R/W 0b00001000
O0x0E31 ALPH1 TS alpha value setting register ch. 1 R/W 0b00001000
Ox0E32 ALPH2 TS alpha value setting register ch. 2 R/W 0b00001000
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OxOE33 ALPH3 TS alpha value setting register ch. 3 R/W 0b00001000
Ox0E34 ALPH4 TS alpha value setting register ch. 4 R/W 0b00001000
OxOE35 ALPH5 TS alpha value setting register ch. 5 R/W 0b00001000
OxOE36 ALPH6 TS alpha value setting register ch. 6 R/W 0b00001000
OxOE37 ALPH7 TS alpha value setting register ch. 7 R/W 0b00001000
0xOE38 to OXOE3F — (Disabled) — —
OxOE40 BETA TS beta value setting register R/W 0b00000100
O0xOE41 to OXOE4F — (Disabled) — —
Ox0E50 STRTHO TS touch strength threshold setting register ch. 0 R/W 0b00000001
OxOE51 STRTH1 TS touch strength threshold setting register ch. 1 R/W 0b00000001
OxOE52 STRTH2 TS touch strength threshold setting register ch. 2 R/W 0b00000001
OxOE53 STRTHS3 TS touch strength threshold setting register ch. 3 R/W 0b00000001
Ox0E54 STRTH4 TS touch strength threshold setting register ch. 4 R/W 0b00000001
OxOES55 STRTH5 TS touch strength threshold setting register ch. 5 R/W 0b00000001
OxOE56 STRTH6 TS touch strength threshold setting register ch. 6 R/W 0b00000001
OxOE57 STRTH7 TS touch strength threshold setting register ch. 7 R/W 0b00000001
0xOE58 to OXxOE5F — (Disabled) — —
Ox0E60 STRO TS touch strength register ch. 0 R ObXXXXXXXX
Ox0E61 STR1 TS touch strength register ch. 1 R ObXXXXXXXX
Ox0E62 STR2 TS touch strength register ch. 2 R ObXXXXXXXX
OxOE63 STR3 TS touch strength register ch. 3 R ObXXXXXXXX
OxOE64 STR4 TS touch strength register ch. 4 R ObXXXXXXXX
Ox0E65 STR5 TS touch strength register ch. 5 R ObXXXXXXXX
OxOE66 STR6 TS touch strength register ch. 6 R ObXXXXXXXX
Ox0E67 STR7 TS touch strength register ch. 7 R ObXXXXXXXX
O0xOE68 to OXxOE6F — (Disabled) — —
Ox0E70 CALIPO TS calibrated impedance register ch. 0 R ObOXXXXXXX
OxOE71 CALIP1 TS calibrated impedance register ch. 1 R OBOXXXXXXX
Ox0E72 CALIP2 TS calibrated impedance register ch. 2 R ObOXXXXXXX
OxO0E73 CALIP3 TS calibrated impedance register ch. 3 R OBOXXXXXXX
OxOE74 CALIP4 TS calibrated impedance register ch. 4 R ObOXXXXXXX
OxOE75 CALIPS TS calibrated impedance register ch. 5 R ObOXXXXXXX
O0x0E76 CALIP6 TS calibrated impedance register ch. 6 R ObOXXXXXXX
OXOE77 CALIP7 TS calibrated impedance register ch. 7 R ObBOXXXXXXX
0xOE78 to OXOE7F — (Disabled) — —
OxOE80 IMPEO TS impedance register ch. 0 R OBOXXXXXXX
Ox0E81 IMPE1 TS impedance register ch. 1 R ObOXXXXXXX
OxOE82 IMPE2 TS impedance register ch. 2 R OBOXXXXXXX
Ox0F80 WRARHO Wild register address setting register (upper) ch. 0 R/W 0b00000000
O0x0F81 WRARLO Wild register address setting register (lower) ch. 0 R/W 0b00000000
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0x0F82 WRDRO Wild register data setting register ch. 0 R/W 0b00000000
0x0F83 WRARH1 Wild register address setting register (upper) ch. 1 R/W 0b00000000
Ox0F84 WRARL1 Wild register address setting register (lower) ch. 1 R/W 0b00000000
0x0F85 WRDR1 Wild register data setting register ch. 1 R/W 0b00000000
Ox0F86 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
0x0F88 WRDR2 Wild register data setting register ch. 2 R/W 0b00000000
0x0F89 to OxOF91 — (Disabled) — —
0x0F92 TO1CRO 8/16-bit composite timer 01 status control register O R/W 0b00000000
0x0F93 TOOCRO 8/16-bit composite timer 00 status control register O 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
0x0F96 TMCRO 8/16-bit composite timer 00/01 timer mode control register R/W 0b00000000
0x0F97 T11CRO 8/16-bit composite timer 11 status control register O R/W 0b00000000
0x0F98 T10CRO 8/16-bit composite timer 10 status control register O R/W 0b00000000
0x0F99 T11DR 8/16-bit composite timer 11 data register R/W 0b00000000
O0x0F9A T10DR 8/16-bit composite timer 10 data register R/W 0b00000000
0x0F9B TMCR1 8/16-bit composite timer 10/11 timer mode control register R/W 0b00000000
0x0F9C PPSO1 8/16-bit PPGOL1 cycle setting buffer register R/W 0b11111111
0x0F9D PPS00 8/16-bit PPGO0O0 cycle setting buffer register R/W 0b11111111
O0xOF9E PDS01 8/16-bit PPGO1 duty setting buffer register R/W 0b11111111
OxOF9F PDS00 8/16-bit PPGO0O0 duty setting buffer register R/W 0b11111111
O0xO0FAO0 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
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
OxOFA5 REVC 8/16-bit PPG output inversion register R/W 0b00000000
Ox0FA6 to OxOFBD — (Disabled) — —
OXOFBE PSSRO rL(J;;Ii'\;'tl'érS(I:Ch).%edicated baud rate generator prescaler select RIW 0b00000000
OXOFBE BRSRO IL'JegE-tercl:(l-q).dC)Edicated baud rate generator baud rate setting RIW 0600000000
OxO0FCO TIDRO Touch input disable register 0 R/W 0b00000000
O0x0FC1 TIDR1 Touch input disable register 1 R/W 0b00000000
Ox0FC2 — (Disabled) — —
OxO0FC3 AIDRL A/D input disable register (lower) R/W 0b00000000
OxO0FC4 LVDPW LVD reset circuit password register R/W 0b00000000
O0x0FC5 to OxOFE2 — (Disabled) — —
OxOFE3 WCDR Watch counter data register R/W 0b00111111
OxOFE4 CRTH Main CR clock trimming register (upper) R/W | 0bOOOXXXXX
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OxOFE5 CRTL Main CR clock trimming register (lower) R/W | 0bOOOXXXXX
OxOFE6 — (Disabled) — —
OxOFE7 CRTDA Main CR clock temperature dependent adjustment register R/W | 0bOOOXXXXX
OxOFES8 SYSC System configuration register R/W 0b11000011
OxOFE9 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
OXOFEC WDTL Watchdog timer selection ID register (lower) R OBXXXXXXXX
OxOFED, OxOFEE — (Disabled) — —
OXOFEF WICR Interrupt pin selection circuit control register R/W 0b01000000
O0xOFFO to OXOFFF — (Disabled) — —
R/W access symbols
R/W  : Readable/Writable
R : Read only
Initial value symbols
0 : The initial value of this bit is “0”.
1 : The initial value of this bit is “1”".
X : The initial value of this bit is undefined.

Note: Do not write to an address that is “(Disabled)”. If a “(Disabled)” address is read, an indeterminate value is returned.
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0x0000 PDRO Port O data register R/W 0b00000000
0x0001 DDRO Port 0 direction register R/W 0b00000000
0x0002 PDR1 Port 1 data register R/W 0b00000000
0x0003 DDR1 Port 1 direction register R/W 0b00000000
0x0004 — (Disabled) — —
0x0005 WATR Oscillation stabilization wait time setting register R/W 0b11111111
0x0006 PLLC PLL control register R/W 0b000X0000
0x0007 SYCC System clock control register R/W 0bXXX11011
0x0008 STBC Standby control register R/W 0b00000000
0x0009 RSRR Reset source register R/W | 0ObOOOXXXXX
0x000A TBTC Time-base timer control register R/W 0b00000000
0x000B WPCR Watch prescaler control register R/W 0b00000000
0x000C WDTC Watchdog timer control register R/W 0b00XX0000
0x000D SYCC2 System clock control register 2 R/W 0bXXXX0011
0x000E to 0x0011 — (Disabled) — —
0x0012 PDR4 Port 4 data register R/W 0b00000000
0x0013 DDR4 Port 4 direction register R/W 0b00000000
0x0014, 0x0015 — (Disabled) — —
0x0016 PDR6 Port 6 data register R/W 0b00000000
0x0017 DDR6 Port 6 direction register R/W 0b00000000
0x0018 PDR7 Port 7 data register R/W 0b00000000
0x0019 DDR7 Port 7 direction register R/W 0b00000000
0x001A, 0x001B — (Disabled) — —
0x001C STBC2 Standby control register 2 R/W 0b00000000
0x001D to 0x0027 — (Disabled) — —
0x0028 PDRF Port F data register R/W 0b00000000
0x0029 DDRF Port F direction register R/W 0b00000000
0x002A PDRG Port G data register R/W 0b00000000
0x002B DDRG Port G direction register R/W 0b00000000
0x002C PULO Port 0 pull-up register R/W 0b00000000
0x002D PUL1 Port 1 pull-up register R/W 0b00000000
0x002E, 0x002F — (Disabled) — —
0x0030 PUL4 Port 4 pull-up register R/W 0b00000000
0x0031 — (Disabled) — —
0x0032 PUL7 Port 7 pull-up register R/W 0b00000000
0x0033 PUL6 Port 6 pull-up register R/W 0b00000000
0x0034 — (Disabled) — —
0x0035 PULG Port G pull-up register R/W 0b00000000
0x0036 TO1CR1 8/16-bit composite timer 01 status control register 1 R/W 0b00000000
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0x0037 TOOCR1 8/16-bit composite timer 00 status control register 1 R/W 0b00000000
0x0038 T11CR1 8/16-bit composite timer 11 status control register 1 R/W 0b00000000
0x0039 T10CR1 8/16-bit composite timer 10 status control register 1 R/W 0b00000000
0x003A PCO1 8/16-bit PPG timer 01 control register R/W 0b00000000
0x003B PC00 8/16-bit PPG timer 00 control register R/W 0b00000000
0x003C PC11 8/16-bit PPG timer 11 control register R/W 0b00000000
0x003D PC10 8/16-bit PPG timer 10 control register R/W 0b00000000
0x003E PC21 8/16-bit PPG timer 21 control register R/W 0b00000000
0x003F PC20 8/16-bit PPG timer 20 control register R/W 0b00000000
0x0040 to 0x0047 — (Disabled) — —
0x0048 EIC00 External interrupt circuit control register ch. O/ch. 1 R/W 0b00000000
0x0049 EIC10 External interrupt circuit control register ch. 2/ch. 3 R/W 0b00000000
0x004A EIC20 External interrupt circuit control register ch. 4/ch. 5 R/W 0b00000000
0x004B EIC30 External interrupt circuit control register ch. 6/ch. 7 R/W 0b00000000
0x004C EIC01 External interrupt circuit control register ch. 8/ch. 9 R/W 0b00000000
0x004D — (Disabled) — —
0x004E LVDR LVD reset voltage selection ID register R/W 0b00000000
0x004F LvDCC LVD reset circuit control register R/W 0b00000001
0x0050 to 0x0055 — (Disabled) — —
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 CMRO Comparator control register ch. 0 R/W 0b11000101
0x005C to 0x005F — (Disabled) — —
0x0060 IBCROO 12C bus control register 0 ch. 0 R/W 0b00000000
0x0061 IBCR10 12C bus control register 1 ch. 0 R/W 0b00000000
0x0062 IBSRO I2C bus status register ch. 0 R/W 0b00000000
0x0063 IDDRO 1°C data register ch. 0 R/W 0b00000000
0x0064 IAARO 12C address register ch. 0 R/W 0b00000000
0x0065 ICCRO 12C clock control register ch. 0 R/W 0b00000000
0x0066 to 0x006B — (Disabled) — —
0x006C ADC1 8/10-bit A/D converter control register 1 R/W 0b00000000
0x006D ADC2 8/10-bit A/D converter control register 2 R/W 0b00000000
0x006E ADDH 8/10-bit A/D converter data register (upper) R/W 0b00000000
0x006F ADDL 8/10-bit A/D converter data register (lower) R/W 0b00000000
0x0070 WCSR Watch counter control register R/W 0b00000000
0x0071 FSR2 Flash memory status register 2 R/W 0b00000000
0x0072 FSR Flash memory status register R/W 0b000X0000
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0x0073 SWREO Flash memory sector write control register 0 R/W 0b00000000
0x0074 FSR3 Flash memory status register 3 R ObOOOXXXXX
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 . l(\/lljig;)r of register bank pointer (RP) and direct bank pointer o .
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
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) — —
O0xOE10 BPFREQ Beep output frequency register R/W 0b00000000
OxOE11 TERO TS touch channel enable register 0 R/W 0b00000000
0x0E12 TER1 TS touch channel enable register 1 R/W 0b00000000
O0xOE13 PSC TS prescaler control register R/W 0b00100000
OxOE14 WRESET TS warm reset register R/W 0b00000000
O0xOE15 RSELO TS sensitivity select register 0 R/W 0b00000010
O0xOE16 RSEL1 TS sensitivity select register 1 R/W 0b00010010
OxOE17 RSEL2 TS sensitivity select register 2 R/W 0b00010010
O0x0E18 RSEL3 TS sensitivity select register 3 R/W 0b00010010
O0xOE19 RSEL4 TS sensitivity select register 4 R/W 0b00010010
OxOE1A RSEL5 TS sensitivity select register 5 R/W 0b00010010
OxOE1B RSEL6 TS sensitivity select register 6 R/W 0b00010010
OxOE1C BPDUR TS beep duration setting register R/W 0b00000000
O0xOE1D DIOR1 TS direct output control register 1 R/W 0b00000000
OXOE1E DIOR2 TS direct output control register 2 R/W 0b00000000
OxOE1F DIOR3 TS direct output control register 3 R/W 0b00000000
0x0E20 FTSEL TS feature select register R/W 0b00000100
O0xO0E21 AICWAT TS AIC wait time setting register R/W 0b00100111
0x0E22 CALITV TS calibration interval setting register R/W 0b00110000
0xO0E23 ITGTM TS integration time setting register R/W 0b00001111
O0x0E24 IDLETM TS idle time setting register R/W 0b00001111
0xO0E25 CONTROL TS control register R/W 0b00000000
O0x0E26 INTMR TS interrupt mask register R/W 0b00011000
OxO0E27 INTCR TS interrupt clear register R/W 0b00000000
Ox0E28 FLTP TS filter period setting register R/W 0b00000000
0x0E29 FLTTH TS filter threshold setting register R/W 0b00000000
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OxOE2A REFDLY TS reference delay setting register R/W 0b00000000
Ox0E2B to OXOE2F — (Disabled) — —
0x0E30 ALPHO TS alpha value setting register ch. 0 R/W 0b00001000
O0xOE31 ALPH1 TS alpha value setting register ch. 1 R/W 0b00001000
0x0E32 ALPH2 TS alpha value setting register ch. 2 R/W 0b00001000
O0xOE33 ALPHS3 TS alpha value setting register ch. 3 R/W 0b00001000
Ox0E34 ALPH4 TS alpha value setting register ch. 4 R/W 0b00001000
0xOE35 ALPH5 TS alpha value setting register ch. 5 R/W 0b00001000
OxO0E36 ALPH6 TS alpha value setting register ch. 6 R/W 0b00001000
O0xOE37 ALPH7 TS alpha value setting register ch. 7 R/W 0b00001000
OxOE38 ALPHS8 TS alpha value setting register ch. 8 R/W 0b00001000
0xO0E39 ALPH9 TS alpha value setting register ch. 9 R/W 0b00001000
OxOE3A ALPH10 TS alpha value setting register ch. 10 R/W 0b00001000
0xOE3B ALPH11 TS alpha value setting register ch. 11 R/W 0b00001000
OxOE3C to OXOE3F — (Disabled) — —
0xOE40 BETA TS beta value setting register R/W 0b00000100
0x0E41 to OXOE4F — (Disabled) — —
0xOE50 STRTHO TS touch strength threshold setting register ch. 0 R/W 0b00000001
O0xOE51 STRTH1 TS touch strength threshold setting register ch. 1 R/W 0b00000001
0xOE52 STRTH2 TS touch strength threshold setting register ch. 2 R/W 0b00000001
O0xO0E53 STRTH3 TS touch strength threshold setting register ch. 3 R/W 0b00000001
O0x0E54 STRTH4 TS touch strength threshold setting register ch. 4 R/W 0b00000001
O0xOE55 STRTH5 TS touch strength threshold setting register ch. 5 R/W 0b00000001
O0xOE56 STRTH6 TS touch strength threshold setting register ch. 6 R/W 0b00000001
OxO0E57 STRTH7 TS touch strength threshold setting register ch. 7 R/W 0b00000001
O0xOE58 STRTH8 TS touch strength threshold setting register ch. 8 R/W 0b00000001
0x0E59 STRTH9 TS touch strength threshold setting register ch. 9 R/W 0b00000001
OxOE5A STRTH10 TS touch strength threshold setting register ch. 10 R/W 0b00000001
OxOE5B STRTH11 TS touch strength threshold setting register ch. 11 R/W 0b00000001
OxOES5C to OXOE5F — (Disabled) — —
0x0E60 STRO TS touch strength register ch. 0 R ObXXXXXXXX
O0xOE61 STR1 TS touch strength register ch. 1 R ObXXXXXXXX
0x0E62 STR2 TS touch strength register ch. 2 R ObXXXXXXXX
O0xO0E63 STR3 TS touch strength register ch. 3 R ObXXXXXXXX
OxOE64 STR4 TS touch strength register ch. 4 R ObXXXXXXXX
O0xOE65 STR5 TS touch strength register ch. 5 R ObXXXXXXXX
0xOE66 STR6 TS touch strength register ch. 6 R ObXXXXXXXX
OxOE67 STR7 TS touch strength register ch. 7 R ObXXXXXXXX
0xOE68 STR8 TS touch strength register ch. 8 R ObXXXXXXXX
O0xO0E69 STR9 TS touch strength register ch. 9 R ObXXXXXXXX
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Address abﬁreg\j?atggn Register name R/W Initial value
OxOEBA STR10 TS touch strength register ch. 10 R ObBXXXXXXXX
0x0E6B STR11 TS touch strength register ch. 11 R OhXXXXXXXX
OXOE6C to OXOE6F — (Disabled) — —
O0xOE70 CALIPO TS calibrated impedance register ch. 0 R ObOXXXXXXX
OxOE71 CALIP1 TS calibrated impedance register ch. 1 R ObOXXXXXXX
OxOE72 CALIP2 TS calibrated impedance register ch. 2 R ObOXXXXXXX
OxOE73 CALIP3 TS calibrated impedance register ch. 3 R ObOXXXXXXX
OxO0E74 CALIP4 TS calibrated impedance register ch. 4 R ObOXXXXXXX
OxOE75 CALIP5 TS calibrated impedance register ch. 5 R ObOXXXXXXX
OxOE76 CALIP6 TS calibrated impedance register ch. 6 R ObOXXXXXXX
OXOE77 CALIP7 TS calibrated impedance register ch. 7 R ObOXXXXXXX
OxOE78 CALIP8 TS calibrated impedance register ch. 8 R ObOXXXXXXX
OxOE79 CALIP9 TS calibrated impedance register ch. 9 R ObOXXXXXXX
OxOE7A CALIP10 TS calibrated impedance register ch. 10 R ObOXXXXXXX
OxOE7B CALIP11 TS calibrated impedance register ch. 11 R ObOXXXXXXX
OxOE7C to OXOE7F — (Disabled) — —
0xO0E80 IMPEO TS impedance register ch. 0 R ObOXXXXXXX
O0xOE81 IMPE1 TS impedance register ch. 1 R ObOXXXXXXX
0x0E82 IMPE2 TS impedance register ch. 2 R ObOXXXXXXX
O0xOE83 IMPE3 TS impedance register ch. 3 R ObOXXXXXXX
0xOE84 IMPE4 TS impedance register ch. 4 R ObOXXXXXXX
O0xOE85 IMPES TS impedance register ch. 5 R ObOXXXXXXX
0xOE86 IMPEG6 TS impedance register ch. 6 R ObOXXXXXXX
OxOE87 IMPE7 TS impedance register ch. 7 R ObOXXXXXXX
0xOE88 IMPES8 TS impedance register ch. 8 R ObOXXXXXXX
O0xOE89 IMPE9 TS impedance register ch. 9 R ObOXXXXXXX
OxOE8A IMPE10 TS impedance register ch. 10 R ObOXXXXXXX
O0xOE8B IMPE11 TS impedance register ch. 11 R ObOXXXXXXX
OxOE8C to OXOE8F — (Disabled) — —
0x0E90 TOUCHL TS touch data register (lower) R ObXXXXXXXX
0x0E91 TOUCHH TS touch data register (upper) R 0b000OXXXX
0x0E92 INTPR TS interrupt pending register R ObOOOXXXXX
Ox0E93 to OXOF7F — (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. O 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
0x0F85 WRDR1 Wild register data setting register ch. 1 R/W 0b00000000
0x0F86 WRARH2 Wild register address setting register (upper) ch. 2 R/W 0b00000000
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Address abﬁreg\jisatggn Register name R/W Initial value
0x0F87 WRARL2 Wild register address setting register (lower) ch. 2 R/W 0b00000000
0x0F88 WRDR2 Wild register data setting register ch. 2 R/W 0b00000000
0x0F89 to 0x0F91 — (Disabled) — —
0x0F92 TO1CRO 8/16-bit composite timer 01 status control register O R/W 0b00000000
0x0F93 TOOCRO 8/16-bit composite timer 00 status control register O 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
0x0F96 TMCRO 8/16-bit composite timer 00/01 timer mode control register | R/W 0b00000000
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 O R/W 0b00000000
0x0F99 T11DR 8/16-bit composite timer 11 data register R/W 0b00000000
OxO0F9A T10DR 8/16-bit composite timer 10 data register R/W 0b00000000
0x0F9B TMCR1 8/16-bit composite timer 10/11 timer mode control register | R/W 0b00000000
0x0F9C PPSO1 8/16-bit PPGOL1 cycle setting buffer register R/W 0b11111111
0x0F9D PPS00 8/16-bit PPGOO cycle setting buffer register R/W 0b11111111
O0xOF9E PDSO01 8/16-bit PPGO1 duty setting buffer register R/W 0b11111111
OxO0F9F PDS00 8/16-bit PPGO00 duty setting buffer register R/W 0b11111111
0xOFAO PPS11 8/16-bit PPG11 cycle setting buffer register R/W 0b11111111
O0xOFA1 PPS10 8/16-bit PPG10 cycle setting buffer register R/W 0b11111111
OxO0FA2 PDS11 8/16-bit PPG11 duty setting buffer register R/W 0b11111111
O0xOFA3 PDS10 8/16-bit PPG10 duty setting buffer register R/W 0b11111111
OxO0FA4 PPGS 8/16-bit PPG start register R/W 0b00000000
0xOFA5 REVC 8/16-bit PPG output inversion register R/W 0b00000000
OxOFA6 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
0xOFA8, 0xOFA9 — (Disabled) — —
OxOFAA 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
OxOFAC to OXOFBD — (Disabled) — —
OXOFBE PSSRO :Jegﬁs:—e/rstlzcrz.%edicated baud rate generator prescaler select RIW 0b00000000
OXOFBE BRSRO ?Jeg:?s:—érs(lzcr:.d()edicated baud rate generator baud rate setting RIW 0b00000000
0x0FCO TIDRO Touch input disable register 0 R/W 0b00000000
O0x0FC1 TIDR1 Touch input disable register 1 R/W 0b00000000
0x0FC2 — (Disabled) — —
0x0FC3 AIDRL A/D input disable register (lower) R/W 0b00000000
OxO0FC4 LVDPW LVD reset circuit password register R/W 0b00000000
O0x0FC5 to OXOFE2 — (Disabled) — —
OxOFE3 WCDR Watch counter data register R/W 0b00111111
OxOFE4 CRTH Main CR clock trimming register (upper) R/W | 0bOOOXXXXX
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Address abﬁreg\j?atggn Register name R/W Initial value
OxOFES5 CRTL Main CR clock trimming register (lower) R/W | 0ObOOOXXXXX
OxOFE6 — (Disabled) — —
OxOFE7 CRTDA Main CR clock temperature dependent adjustment register | R/W | O0bO00OXXXXX
OxOFES8 SYSC System configuration register R/W 0b11000011
OxOFE9 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 OB XXX XXXXX
OxOFEC WDTL Watchdog timer selection ID register (lower) R ObXXXXXXXX

OXOFED, OxOFEE — (Disabled) — —
OXOFEF WICR Interrupt pin selection circuit control register R/W 0b01000000

OxOFFO0 to OXOFFF — (Disabled) — —

R/W access symbols

R/W  : Readable/Writable

R : Read only

Initial value symbols

0 : The initial value of this bit is “0”.

1 : The initial value of this bit is “1”".

X : The initial value of this bit is undefined.

Note: Do not write to an address that is “(Disabled)”. If a “(Disabled)” address is read, an indeterminate value is returned.
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14. 1/0O Ports
14.1 MB95850K Series
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 DDR1 R/W 0b00000000
Port 4 data register PDR4 R, RM/W 0b00000000
Port 4 direction register DDRA4 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 6 pull-up register PUL6 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 (lower) AIDRL R/W 0b00000000
Touch input disable register 0 TIDRO R/W 0b00000000
Touch input disable register 1 TIDR1 R/W 0b00000000
R/W : Readable/writable (The read value is the same as the write value.)

R, RM/W
read-modify-write (RMW) type of instruction.)
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14.1.1 Port0

Port 0 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 MB95850K/860K/870K Series Hardware Manual”.

1. Port O configuration

Port 0 is made up of the following elements.
General-purpose I/O pins/peripheral function 1/O pins
Port O data register (PDRO)

Port O direction register (DDRO)

Port O pull-up register (PULO)

A/D input disable register (lower) (AIDRL)
2. Block diagrams of port O

P04/ANOO/BEEP/DIO01/TO01 pin

This pin has the following peripheral functions:
8/10-bit A/D converter analog input pin (ANOO)
Beep output pin (BEEP)

TS direct output ch. 1 pin (DIO01)
8/16-bit composite timer ch. 0 output pin (TOO01)

P0O6/AN02/CMPO_O/PPGO00 pin

This pin has the following peripheral functions:
8/10-bit A/D converter analog input pin (AN02)
Comparator ch. 0 digital output pin (CMP0_O)
816-bit PPG ch. 0 output pin (PPG00)

Block diagram of PO4/ANOO/BEEP/DIO01/TO01 and PO6/AN02/CMPO_O/PPG00

f F_’er_ipﬁer_al ?ur?ctﬂ)r?oatp_ut_en_ab_le-: A/D analog input—({O—
:_ Peripheral function output_:
Ve Hysteresis ol
1 0 o
\I\I 1
\ 4
PDRO read 1

Yy

PDRO

™S~ )
I/I/ TRV ]
PDRO write

Executing bit manipulation instruction

™S
L1

5e
" DDIIQead
2 &
% DDRO %
% DDRO write Stop mode, watch mode (SPL = 1)
< 1
PU'LO\read
o |
I/I/ PULO
PULO write
<
AID&ead
AIDR! |
I/I/ AIDRL
AIDRL write
U

Pin

Document Number: 002-09305 Rev. *C

Page 54 of 172



PRELIMINARY

MB95F856K, MBI95F866K,
MB95F876K

PO5/INTO5/ANO1/CMPO_N/TOO0O0 pin

This pin has the following peripheral functions:
External interrupt input pin (INT05)
8/10-bit A/D converter analog input pin (ANO1)
Comparator ch. 0 inverting analog input (negative input) pin (CMPO_N)
8/16-bit composite timer ch. 0 output pin (TOQO0)

Block diagram of PO5/INTO5/ANO1/CMPO_N/TOO00

Comparator analog input disable ——
Peripheral function input '«
Peripheral function input enable (INTO05) ;

N Peripheral function output_:

Hysteresis

€

Peripheral function output enable + A/D analog input—(o—c

Pull-up

Yy

/

PDRO

I/I/ L= ] e
PDRO write

Executing bit manipulation instruction

i —
w

™S
L1

o o % -
DDRO write Stop mode, watch mode (SPL = 1)

Internal bus

PULO read
> [ PULO |
PULO write
e
AIDQ_\rIead
> ['AIDRL }
AIDRL write

Pin

PO7/ANO3/CMPO_P/PPGO1 pin

This pin has the following peripheral functions:
8/10-bit A/D converter analog input pin (ANO3)
Comparator ch. 0 non-inverting analog input (positive input) pin (CMP0_P)
8/16-bit PPG ch. 0 output pin (PPG01)
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Block diagram of PO7/ANO3/CMPO_P/PPGO01

Comparator analog mput
Comparator analog input disable ————
Peripheral function output enable + A/D analog inpul—o/o—ib

Peripheral function output ; ‘

Hysteresis
> Pull-up

] -
PDR’O{\read PDRO ﬁ —j\i | Pin

L

PDRO write

/

Executing bit manipulation instruction
] 9
»| DDRO read N\ —J
>
a DDRO *
3 > | DDRO | »—i%
©| DDRO write Stop mode, watch mode (SPL = 1)
E ]
PU{&read
PUIO |
% PULO
PULO write
AID{ead
[AIDRI |
% AIDRL
AIDRL write
U
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Register Read by read-modify-write f
abbreviation Data Read (RMW) instruction e

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
0 Analog input enabled

AIDRL -
1 Port input enabled

Correspondence between registers and pins for port 0

Pin name

Correspondence between related register bits and pins

P07 P06 P05 P04 - - -
PDRO

DDRO bit7 bit6 bit5 bit4

PULO ) ) )
AIDRL bit5 bit4 bitl bit0
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4. Port 0 operations

Operation as an output port
A pin becomes an output port if the bit in the DDRO 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 PDRO register to external pins.
If data is written to the PDRO 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 PDRO register returns the PDRO register value.

Operation as an input port
A pin becomes an input port if the bit in the DDRO 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 bit in the A/D input disable register (lower) (AIDRL)
corresponding to that pin to “1”.
If data is written to the PDRO register, the value is stored in the output latch but is not output to the pin set as an input port.

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

Operation as a peripheral function input pin
To set a pin as an input port, set the bit in the DDRO 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 AIDRL register corresponding to that pin to “1”.

Reading the PDRO 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 PDRO register, the PDRO register value is returned.

Operation at reset

If the CPU is reset, all bits in the DDRO 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 AIDRL 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 DDRO register value. The input of that
pin is locked to “L” level and blocked in order to prevent leaks due to input open. However, if the interrupt input is enabled for the
external interrupt (INTO5), the input is enabled and not blocked.

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

Operation as an analog input pin
Set the DDRO register bit corresponding to analog input pin to “0” and the bit corresponding to that pin in the AIDRL 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 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

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 (CMRO: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, see “CHAPTER 25 COMPARATOR” in “New 8FX MB95850K/860K/870K Series Hardware Manual”.
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14.1.2 Port 1l

Port 1 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 MB95850K/860K/870K Series Hardware Manual”.

1. Port 1 configuration

Port 1 is made up of the following elements.
General-purpose I/O pins/peripheral function 1/O pins
Port 1 data register (PDR1)

Port 1 direction register (DDR1)
Port 1 pull-up register (PUL1)
2. Block diagrams of port 1

P10/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 P10/DBG/ECO

' Peripheral function input1=

Hysteresis

-

D

)
1 (9
N :
PD'R:L\read
PpRr1 |
I/I/ PDR1 o
0
3| PDR1 write
c_g Executing bit manipulation instruction
@
£ e
DDR1 read
MPR1 |
I/I/ DDR1 )
DDR1 write Stop mode, watch mode (SPL = 1)—e
U

Pin

P13/INT04/UI0/DIO02 pin

This pin has the following peripheral functions:
External interrupt input pin (INTO4)
UART/SIO ch. 0 data input pin (UI0)

TS direct output ch. 2 pin (DIO02)
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Block diagram of P13/INT04/U10/DIO02

|
| Peripheral function input enable (INTO4) ¢

| Peripheral function output enable +

N Peripheral function outputJ

A

PDR1
PDR1 write

Executing bit manipulation instruction

1
A

j

—

DDR1 read

>

DDR1 write

Internal bus

Stop mode, watch

PUL1 read
PUL1

CMOS

/

Pull-up

™S
L L=

PUL1 write

w

Pin

P14/INT01/UO0/DIOO0O0 pin

This pin has the following peripheral functions:
External interrupt input pin (INTO1)
UART/SIO ch. 0 data output pin (UOO)

TS direct output ch. 0 pin (DIO00)

P15/INTO0/UCKO pin

This pin has the following peripheral functions:
External interrupt input pin (INT0O)
UART/SIO ch. 0 clock I/0 pin (UCKO)

Block diagram of P14/INT01/UO0/DIO00 and P15/INTO0/UCKO

Peripheral function input enable |

I

I

| (INTOO and INTO1) |
I Peripheral function output enable *
I

Peripheral function outputJ

PDR1 write
Executing bit manipulation instruction

0

Hysteresis

— S
PDead l

0

—

DDR1 read

Internal bus

DDR1 write

PUL1 read

/

Pull-up

»ﬂ .

Stop mode, watch mode (SPL = 1)

PUL1

PUL1 write

Pin
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3. Port 1 registers
Port 1 register functions
Register Read by read-modify-write f
abbreviation Data Read (RMW) instruction Wiite
PDR1 0 Pin state is “L” level. PDRL1 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
- - P15 P14 P13 - - P10
PDR1
DDR1 - - bits bit4 bit3 - - bit0*
PUL1

*. Though P10 has no pull-up function, bit0 in the PUL1 register can still be accessed. The operation of P10 is not affected by the

setting of bitO in the PUL1 register.

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 PDRL1 register returns the pin value. However, if the read-modify-write (RMW) type of instruction is used to read the
PDRL1 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 PDRL1 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
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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 DDR1 register value. The input of that
pin is locked to “L” level and blocked in order to prevent leaks due to input open. However, if the interrupt input from the external
interrupt (INTOO, INTO1 and INTO4) is enabled, or if the interrupt input of PL0/DBG/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 I/O or that of the peripheral function I/O remains unchanged and the output
level is maintained.

Operation as an external interrupt input pin
Set the bit in the DDR1 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 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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14.1.3 Port 4

Port 4 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 MB95850K/860K/870K Series Hardware Manual”.

1. Port 4 configuration

Port 4 is made up of the following elements.
General-purpose I/O pins/peripheral function 1/O pins
Port 4 data register (PDR4)

Port 4 direction register (DDR4)

2. Block diagrams of port 4

P46/INTO6/SDA pin
This pin has the following peripheral functions:
External interrupt input pin (INTO6)
I°C bus interface ch. 0 data 1/0 pin (SDA)
P47/INTO7/SCL pin

This pin has the following peripheral functions:

External interrupt input pin (INTO7)
I2C bus interface ch. 0 clock I/O pin (SCL)

Block diagram of P46/INTO6/SDA and P47/INTO7/SCL

|

| Peripheral function input enable |
| (INTO6 and INTQ7) |
|
|

Peripheral function output enable
Peripheral function output L
LJ: ““““““ - CMOS
1
\ 4
PDR4 read 1 Pin
Il/\( PDR4 . >0 :‘:}—1 oD
(2]
3| PDR4 write
§ Executing bit manipulation instruction
9]
ElL >
DDllgead
MPDPR4 |
I/l/ DDR4 %
DDR4 write Stop mode, watch mode (SPL = 1)
Y

3. Port 4 registers

Port 4 register functions

Register Read by read-modify-write ;
abbreviation Lt Read (RMW) instruction Wiite
PDRA 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

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

Document Number: 002-09305 Rev. *C Page 63 of 172



MB95F856K, MBI95F866K,
PRELIMINARY MB95F876K

Correspondence between registers and pins for port 4

) Correspondence between related register bits and pins
Pin name
P47 P46 - - - - = =
PDR4 . )
bit7 bit6 - - - - - -
DDR4

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 PDR4 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 PDRA4 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.
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
PDR4 register, the PDRA4 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”.

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 PDRA4 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.

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 register value. The input of that
pin is locked to “L” level and blocked in order to prevent leaks due to input open. However, if the interrupt input is enabled for the
external interrupt (INTO6 and INTQ7), the input is enabled and not blocked.

If the pin state setting bit is “0”, the state of the port I/O or that of the peripheral function I/O remains unchanged and the output
level is maintained.
Operation as an external interrupt input pin
Set the bit in the DDR4 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.
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14.1.4 Port6

Port 6 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 MB95850K/860K/870K Series Hardware Manual”.

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 (PULG6)

Touch input disable register O (TIDRO)
2. Block diagrams of port 6

P63/AREF pin

This pin has the following peripheral function:
TS reference input pin (AREF)

P65/S01 pin

This pin has the following peripheral function:
TS touch ch. 1 input pin (S01)

P66/S02 pin
This pin has the following peripheral function:
TS touch ch. 2 input pin (S02)

P67/S03 pin

This pin has the following peripheral function:
TS touch ch. 3 input pin (S03)

Block diagram of P63/AREF, P65/S01, P66/S02 and P67/S03

Touch input—(o—
A Hysteresis
rd ﬁl ' Pull-up
N 1 (=
PDRG6 read —
> PDR6 . D + [ Pin
[
PDR6 write
Executing bit manipulation instruction
3 O—
»| DDR6 read
3> DDR6 B R
- [ — ]
5| DDR6 write Stop mode, watch mode (SPL = 1)
= e
PU'LG\read
Pine |
I/l/ PUL6
PULG write
<
TID'Tead
TIPRO |
I/l/ TIDRO
TIDRO write
Y
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3. Port 6 registers
Port 6 register functions
Register Read by read-modify-write q
abbreviation Data Read (RMW) instruction Wiite
PDRG 0 Pin state is “L" level. PDR6 value is “0". As output port, outputs “L” level.
1 Pin state is “H” level. PDR6 value is “1”. As output port, outputs “H” level.
0 Port input enabled
DDR6
1 Port output enabled
0 Pull-up disabled
PUL6
1 Pull-up enabled
0 Touch input or reference input enabled
TIDRO -
1 Port input enabled

Correspondence between registers and pins for port 6

i Correspondence between related register bits and pins
Pin name
P67 P66 P65 - P63 - - -

PDR6

DDR6 bit7 bit6 bit5 bit3

PUL6

TIDRO bit7 bité bit5 bit3

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”.
When a pin is used as an output port, it outputs the value of the PDR6 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 PDR®6 register returns the PDR6 register value.

Operation as an input port
A pin becomes an input port if the bit in the DDR6 register corresponding to that pin is set to “0”.

When using a pin shared with the touch input function as an input port, set the bit in the touch input disable register 0 (TIDRO)
corresponding to that pin to “1”.

If data is written to the PDR®6 register, the value is stored in the output latch but is not output to the pin set as an input port.
Reading the PDR6 register returns the pin value. However, if the read-modify-write (RMW) type of instruction is used to read the
PDRE6 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. As for a pin shared with the touch
input function, its port input is disabled because the TIDRO 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 DDRG6 register value. The input of that
pin is locked to “L” level and blocked in order to prevent leaks due to input open.

When the stop enable bit in the TS prescaler control register (PSC:STPE) is set to “1”, the TS can operate in stop mode or watch
mode, the touch input is enabled and is not blocked. The TS wakes up in stop mode or watch mode provided that the TINT (touch
interrupt) and the GINT (general interrupt) are set to enable the TS to wake up in stop mode or watch mode.

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

Operation as a touch input pin

Set the bit in the DDR6 register corresponding to the touch input pin to “0”, the bit in the TIDRO register corresponding to the same
pin to “0”, and the bit in the PULG register corresponding to the same pin to “0".

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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Port 7 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 MB95850K/860K/870K Series Hardware Manual”.

1. Port 7 configuration

Port 7 is made up of the following elements.
General-purpose I/O pins/peripheral function 1/O pins
Port 7 data register (PDR7)

Port 7 direction register (DDR7)

Port 7 pull-up register (PUL7)

Touch input disable register 1 (TIDR1)
2. Block diagrams of port 7

P70/S04 pin

This pin has the following peripheral function:
TS touch ch. 4 input pin (S04)

P71/S05 pin

This pin has the following peripheral function:
TS touch ch. 5 input pin (S05)

Block diagram of P70/S04 and P71/S05

Touch input—Q/O—

Hysteresis

Pull-up

Pin

™S
L1

)
T <
N :
PD'R’Y\read
PpR7 |
I/I/ PDR7 °
PDR7 write
Executing bit manipulation instruction
<
»| DDR7read
3 > DDR7 —
]
% DDR7 write Stop mode, watch mode (SPL = l)i
£ e
PUL7 read
™S Tpur7 |
I/I/ PUL7
PUL7 write
<
TIDR1 read
™S MMDR1 |
I/I/ TIDR1
TIDR1 write
U
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3. Port 7 registers
Port 7 register functions
Register Read by read-modify-write .
abbreviation Ll Read (RMW) instruction ol
PDR7 0 Pin state is “L" level. PDR7 value is “0". As output port, outputs “L” level.
1 Pin state is “H” level. PDR7 value is “1”. As output port, outputs “H” level.
0 Port input enabled
DDR7
1 Port output enabled
0 Pull-up disabled
PUL7
1 Pull-up enabled
0 Touch input enabled
TIDR1 -
1 Port input enabled

Correspondence between registers and pins for port 7

. Correspondence between related register bits and pins
Pin name
- = = - - - P71 P70
PDRY
DDR7 . .
- - - - - - bitl bit0
PUL7
TIDR1

4. Port 7 operations

Operation as an output port
A pin becomes an output port if the bit in the DDR7 register corresponding to that pin is set to “1”.
When a pin is used as an output port, it outputs the value of the PDR7 register to external pins.
If data is written to the PDRY7 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 PDRY register returns the PDR7 register value.

Operation as an input port

A pin becomes an input port if the bit in the DDR7 register corresponding to that pin is set to “0”.

When using a pin shared with the touch input function as an input port, set the bit in the touch input disable register 1 (TIDR1)
corresponding to that pin to “1”.

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

Reading the PDR?7 register returns the pin value. However, if the read-modify-write (RMW) type of instruction is used to read the
PDRY register, the PDRY register value is returned.

Operation at reset
If the CPU is reset, all bits in the DDR?7 register are initialized to “0” and port input is enabled. As for a pin shared with the touch
input function, its port input is disabled because the TIDR1 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 DDR?7 register value. The input of that
pin is locked to “L” level and blocked in order to prevent leaks due to input open.

When the stop enable bit in the TS prescaler control register (PSC:STPE) is set to “1”, the TS can operate in stop mode or watch
mode, the touch input is enabled and is not blocked. The TS wakes up in stop mode or watch mode provided that the TINT (touch
interrupt) and the GINT (general interrupt) are set to enable the TS to wake up in stop mode or watch mode.

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

Operation as a touch input pin

Set the bit in the DDR7 register corresponding to the touch input pin to “0”, the bit in the TIDR1 register corresponding to the same
pin to “0”, and the bit in the PUL7 register corresponding to the same pin to “0".

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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14.1.6 PortF

Port F is a general-purpose I/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 MB95850K/860K/870K Series Hardware Manual”.

1. Port F configuration

Port F is made up of the following elements.

General-purpose I/O pins/peripheral function 1/O pins

Port F data register (PDRF)
Port F direction register (DDRF)

2. Block diagrams of port F

PF0O/X0 pin
This pin has the following peripheral function:
Main clock input oscillation pin (X0)
PF1/X1 pin

This pin has the following peripheral function:
Main clock 1/O oscillation pin (X1)

Block diagram of PFO/X0 and PF1/X1

)

Hysteresis

PDRF read

f

> PDRF
PDRF write
Executing bit manipulation instruction

-

Internal bus

DDRF read

DDRF

™S
\/( | L
DDRF write

Stop mode, watch mode (SPL = 1) —e

FD

PF2/RST pin
This pin has the following peripheral function:
Reset pin (RST)
Block diagram of PF2/RST

Reset input enable

I
I
! Reset output enable +
I

—

[t

Hysteresis

>

PDRF write
Executing bit manipulation instruction

Internal bus

— (

-

DDRF read

ﬁ

.@

DDRF write Stop mode, watch mode (SPL = 1)
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3. Port F registers
Port F register functions
Register Read by read-modify-write q
abbreviation Data Read (RMW) instruction Wiite
PDRF 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 “1". 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 bitl bit0
DDRF

4. Port F operations

Operation as an output port
A pin becomes an output port if the bit in the DDRF 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 PDRF register to external pins.
If data is written to the PDRF 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 PDRF register returns the PDRF register value.

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 PDRF register, the value is stored in the output latch but is not output to the pin set as an input port.
Reading the PDRF register returns the pin value. However, if the read-modify-write (RMW) type of instruction is used to read the
PDREF 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 register 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 I/O or that of the peripheral function I/O remains unchanged and the output
level is maintained.
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14.1.7 Port G

Port G 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 MB95850K/860K/870K Series Hardware Manual”.

1. Port G configuration

Port G is made up of the following elements.
General-purpose I/O pins/peripheral function 1/O pins
Port G data register (PDRG)

Port G direction register (DDRG)
Port G pull-up register (PULG)
2. Block diagram of port G

PG1/X0A/DIO04 pin
This pin has the following peripheral functions:
Subclock input oscillation pin (X0A)
TS direct output ch. 4 pin (DIO04)
PG2/X1A/DIO03 pin

This pin has the following peripheral functions:
Subclock I/0 oscillation pin (X1A)
TS direct output ch. 3 pin (DIO03)

Block diagram of PG1/X0A/DIO04 and PG2/X1A/DIO03

r- - - ST T T T - T T hl
I I

Peripheral function output enable

'L Peripheral function output_:

Pull-up

S/

) Hysteresis
e 0
S :
Y
PDﬁead 1
»
I/I/ PDRG L >0
PDRG write
Executing bit manipulation instruction
[%2]
3 e
s N
5 DDﬁead
1S Mpee | °
I/l/ DDRG % )
DDRG write  Stop mode, watch mode (SPL = 1)
<
PULG'\read
M |
I/l/ PULG
PULG write
U

Pin
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3. Port G registers
Port G register functions
Register Read by read-modify-write q
abbreviation Data Read (RMW) instruction Wiite
PDRG 0 Pin state is “L” level. PDRG value is “0". As output port, outputs “L” level.
1 Pin state is “H” level. PDRG value is “1". As output port, outputs “H” level.
0 Port input enabled
DDRG
1 Port output enabled
0 Pull-up disabled
PULG
1 Pull-up enabled

Correspondence between registers and pins for port G

) Correspondence between related register bits and pins
Pin name
- - - - - PG2 PG1 -
PDRG
DDRG - - - - - bit2 bitl -
PULG

4. Port G operations

Operation as an output port
A pin becomes an output port if the bit in the DDRG 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 PDRG register to external pins.
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 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 PDRG 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 PDRG register. 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 register 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 I/O or that of the peripheral function I/O 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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14.2 MB95860K Series
List of port registers
Register name Read/Write Initial value
Port O data register PDRO R, RM/W 0b00000000
Port O direction register DDRO R/W 0b00000000
Port 1 data register PDR1 R, RM/W 0b00000000
Port 1 direction register DDR1 R/W 0b00000000
Port 4 data register PDR4 R, RM/W 0b00000000
Port 4 direction register DDRA4 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 PUL6 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 (lower) AIDRL R/W 0b00000000
Touch input disable register 0 TIDRO R/W 0b00000000
Touch input disable register 1 TIDR1 R/W 0b00000000
R/W : Readable/writable (The read value is the same as the write value.)

R, RM/W
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14.2.1 Port0
Port 0 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 MB95850K/860K/870K Series Hardware Manual”.

1. Port O configuration

Port 0 is made up of the following elements.
General-purpose I/O pins/peripheral function 1/O pins
Port O data register (PDRO)

Port O direction register (DDRO)

Port O pull-up register (PULO)

A/D input disable register (lower) (AIDRL)
2. Block diagrams of port O

PO2/INT02/TO10 pin
This pin has the following peripheral functions:
External interrupt input pin (INT02)
8/16-bit composite timer ch. 1 output pin (TO10)
PO3/INTO3/TO11 pin
This pin has the following peripheral functions:
External interrupt input pin (INT03)
8/16-bit composite timer ch. 1 output pin (TO11)

Block diagram of PO2/INT02/TO10 and PO3/INT03/TO11

|

| Peripheral function input enable |
| (INTO2 and INTO3) |
|
|

Peripheral function output enable

Peripheral function output L
"J: ““““““ - Hysteresis
Pull-up
1 (9 (=
1
Y —

PDRO read (1 N -

> PBRO | : oo L5 T
PDRO write
Executing bit manipulation instruction

« Lo

DDRO read
DDRO % ) L4
DDRO write  Stop mode, watch mode (SPL = 1)
e

W

PULO read

Internal bus

PULO

PULO write
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P04/ANOO/BEEP/DIOO0L1 pin

This pin has the following peripheral functions:
8/10-bit A/D converter analog input pin (ANOO)
Beep output pin (BEEP)

TS direct output ch. 1 pin (DIO01)
P06/AN02/CMPO_O/PPGOO pin

This pin has the following peripheral functions:
8/10-bit A/D converter analog input pin (AN02)
Comparator ch. 0 digital output pin (CMP0_O)
8/16-bit PPG ch. 0 output pin (PPG00)

Block diagram of PO4/ANOO/BEEP/DIO01 and P0O6/AN02/CMP0O_O/PPGO00
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A Hysteresis
/I g > Pull-up
W :
\{
PDRO read {1 ™ B =
® |
> PDRO ° >0 !
PDRO write
Executing bit manipulation instruction
< O—
@ DD'}Qead
2 &
% I/I/ DDRO % )
c .
o| DDRO write Stop mode, watch mode (SPL = 1)
£ e
PU'LO\read
puro |
I/I/ PULO
PULO write
<
AIDRL read
> AIDRL
AIDRL write
w

PO5/INTO5/ANO1/CMPO_N pin

This pin has the following peripheral functions:
External interrupt input pin (INT05)
8/10-bit A/D converter analog input pin (ANO1)
Comparator ch. 0 inverting analog input (negative input) pin (CMPO_N)
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Block diagram of PO5/INTO5/ANO1/CMPO_N

Comparator analog input disable ————
Peripheral function input
:_Peripheral function input enable (INTO5)

|
a

A/D analog input—o/o—<

Hysteresis

Lo

Pull-up

PDRO write

Executing bit manipulation instruction

a

T
N

—3
v

™S
L1

DDRO read —
g ™ DDRO
% oor ]
o | DDRO write Stop mode, watch mode (SPL = 1)
=
PU'LO\read
pino |
I/I/ PULO
PULO write
<
AID&ead
NI
I/I/ AIDRL
AIDRL write
U

Pin

PO7/ANO3/CMPO_P/PPGO1 pin

This pin has the following peripheral functions:
8/10-bit A/D converter analog input pin (ANO3)
Comparator ch. 0 non-inverting analog input (positive input) pin (CMP0_P)

8/16-bit PPG ch. 0 output pin (PPGO01)
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Block diagram of PO7/ANO3/CMPO_P/PPGO01
;_ ______ C Em_pa_rat_oran_alo_g mp_utﬂl:
| Comparator analog input disable ———
| Peripheral function output enable A/D analog input—o/o—o
L _ _ _ _ _ Peripheral function output
A Hysteresis
> Pull-up
1 € = '
\'\I ! \/ _|
PDRO read 1 ™ Pin
> PDRO ° >0 ! i
PDRO write
Executing bit manipulation instruction
< )
«»| DDROread l_\ —/
aI> DDRO .
= L [ DPRY |
c .
o| DDRO write Stop mode, watch mode (SPL = 1)
= g
PU'LO\read
pPuro |
I/I/ PULO
PULO write
<
AID&ead
AIDRI |
I/I/ AIDRL
AIDRL write
U
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3. Port 0 registers

Port 0 register functions

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

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
0 Analog input enabled

AIDRL -
1 Port input enabled

Correspondence between registers and pins for port 0

) Correspondence between related register bits and pins
Pin name
PO7 P06 P05 P04 P03 P02 - -
PDRO
DDRO bit7 bité bits bit4 bit3 bit2
PULO
AIDRL bit5 bit4 bitl bit0 - -

Port O operations

Operation as an output port

A pin becomes an output port if the bit in the DDRO 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 PDRO register to external pins.

If data is written to the PDRO 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 PDRO register returns the PDRO register value.

Operation as an input port
A pin becomes an input port if the bit in the DDRO 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 bit in the A/D input disable register (lower) (AIDRL)
corresponding to that pin to “1”.

If data is written to the PDRO register, the value is stored in the output latch but is not output to the pin set as an input port.
Reading the PDRO register returns the pin value. However, if the read-modify-write (RMW) type of instruction is used to read the
PDRO register, the PDRO 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 PDRO 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 PDRO register. However, if the read-modify-write (RMW) type
of instruction is used to read the PDRO register, the PDRO register value is returned.

Operation as a peripheral function input pin

To set a pin as an input port, set the bit in the DDRO 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 AIDRL register corresponding to that pin to “1”".

Reading the PDRO 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 PDRO register, the PDRO register value is returned.

Operation at reset
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If the CPU is reset, all bits in the DDRO 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 AIDRL 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 DDRO register value. The input of that
pin is locked to “L” level and blocked in order to prevent leaks due to input open. However, if the interrupt input is enabled for the
external interrupt (INTO2, INTO3 and INTO5), the input is enabled and not blocked.

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

Operation as an analog input pin
Set the bit in the DDRO register bit corresponding to the analog input pin to “0” and the bit corresponding to that pin in the AIDRL
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 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
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 (CMRO: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 25 COMPARATOR” in “New 8FX MB95850K/860K/870K Series Hardware
Manual”.
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14.2.2 Port 1

Port 1 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 MB95850K/860K/870K Series Hardware Manual”.

1. Port 1 configuration

Port 1 is made up of the following elements.

General-purpose I/0 pins/peripheral function 1/0 pins

Port 1 data register (PDR1)

Port 1 direction register (DDR1)

Port 1 pull-up register (PUL1)
2. Block diagrams of port 1

P10/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 P10/DBG/ECO

Hysteresis

=

a

[ 7 7 Tpengheral tincion input =
)
T <
N 1
PDR1 read
> PDR1
(2]
2| PDR1 write
c_és Executing bit manipulation instruction
@
£ e
DDR1 read
> DDR1
DDR1 write
U

Stop mode, watch mode (SPL = 1) —e

D

D

Pin

P13/INT04/U10/DIO02 pin

This pin has the following peripheral functions:

External interrupt input pin (INT04)
UART/SIO ch. 0 data input pin (UI0)

TS direct output ch. 2 pin (DIO02)
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Block diagram of P13/INT04/U10/DIO02

|
| Peripheral function input enable (INT04)

| Peripheral function output enable }

Peripheral function output

|
[ i 4

€

/

PDR1

CMOs

Pull-up

Yy

I/I/ L= 1 o
PDR1 write
Executing bit manipulation instruction

g
v
Py
[
@

@

Q

Internal bus

|

DDR1

S/

;

Adsy

Stop mode, watch mode (SPL E

PU'Ll\read

ST
I/I/ PUL1
PUL1 write

u

Pin

P14/INT01/UOO pin

This pin has the following peripheral functions:
External interrupt input pin (INTO1)
UART/SIO ch. 0 data output pin (UOO)

P15/INTO0/UCKO pin

This pin has the following peripheral functions:
External interrupt input pin (INT0O)
UART/SIO ch. 0 clock I/0 pin (UCKO)
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Block diagram of P14/INT01/UOO0 and P15/INTO0/UCKO

Peripheral function input enable |
(INTOO and INTO1) |

Peripheral function output enable
Peripheral function output

|
L - - T T a

Hysteresis
Pull-up

(i

7\

PDR1 read

Yy
=
~/

® Pin
et |
PDR1

PDR1 write
Executing bit manipulation instruction

g
v
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[
@

@

Q

Internal bus

DDR1

¢ ® 0
E I
Stop mode, watch mode (SPL = 1)

Adsy

PU'Ll\read

ST
I/I/ PUL1
PUL1 write

u

3. Port 1 registers

Port 1 register functions

Register Read by read-modify-write f
abbreviation Ll Read (RMW) instruction ol

PDRL 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
- - P15 P14 P13 - - P10
PDR1
DDR1 - - bits bit4 bit3 - - bit0*
PUL1

*-

setting of bit0 in the PUL1 register.
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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 PDRL1 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 register value. The input of that
pin is locked to “L” level and blocked in order to prevent leaks due to input open. However, if the interrupt input from the external
interrupt (INTOO, INTO1 and INTO4) is enabled, or if the interrupt input of PLO/DBG/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 I/O or that of the peripheral function I/O remains unchanged and the output
level is maintained.

Operation as an external interrupt input pin
Set the bit in the DDR1 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 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 PULL1 register.
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14.2.3 Port 4

Port 4 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 MB95850K/860K/870K Series Hardware Manual”.

1. Port 4 configuration

Port 4 is made up of the following elements.
General-purpose I/O pins/peripheral function 1/O pins
Port 4 data register (PDR4)

Port 4 direction register (DDR4)

Port 4 pull-up register (PUL4)

A/D input disable register (lower) (AIDRL)
2. Block diagrams of port 4

P44/AN06/TO00/DIO03/PPG10 pin

This pin has the following peripheral functions:
8/10-bit A/D converter analog input pin (ANO6)
8/16-bit composite timer ch. 0 output pin (TOQO0)
TS direct output ch. 3 pin (DIO03)
8/16-bit PPG ch. 1 output pin (PPG10)

P45/AN07/TO01/DIO04/PPG11 pin

This pin has the following peripheral functions:
8/10-bit A/D converter analog input pin (ANQO7)
8/16-bit composite timer ch. 0 output pin (TOO01)
TS direct output ch. 4 pin (DIO04)
8/16-bit PPG ch. 1 output pin (PPG11)

Block diagram of P44/AN06/TO00/DIO03/PPG10 and P45/ANO7/TO01/DIO04/PPG11

Pull-up

f F_’er_ipﬁer_al Tunction oﬁtp_ut_en%b_le-: A/D analog input—O/O—
| __ _ Peripheral function outpu
Ve Hysteresis
1 0
\I\I 1 v
PDR4 read 1 ™S
Il/\( PDR4 . >0 L1
PDR4 write
Executing bit manipulation instruction
ﬂ )
" DDllgead
2 &
% DDR4 % )
% DDR4 write Stop mode, watch mode (SPL = 1)
= e
PU'L4\read
P2 |
I/I/ PUL4
PUL4 write
ﬂ
AIDRL read
> AIDRL
AIDRL write
Y

Pin
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P46/INTO6/SDA pin
This pin has the following peripheral functions:
External interrupt input pin (INTO6)
I2C bus interface ch. 0 data I/O pin (SDA)
P47/INTO7/SCL pin

This pin has the following peripheral functions:

External interrupt input pin (INTO7)
I2C bus interface ch. 0 clock I/O pin (SCL)

Block diagram of P46/INTO6/SDA and P47/INTO7/SCL

I

| Peripheral function input enable |
| (INT06 and INTO7) |
I
I

Peripheral function output enable .
Peripheral function output

PDR4 read 1 Pin
> PDR4 0 oD

PDR4 write
Executing bit manipulation instruction

% E— S

DDR4 read

DDR4 write Stop mode, watch mode (SPL = 1)

3. Port 4 registers

|
a

Internal bus

w

Port 4 register functions

Register Read by read-modify-write q
abbreviation Lt Read (RMW) instruction Wiite

PDRA 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

AIDRL -
1 Port input enabled

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

Correspondence between registers and pins for port 4

) Correspondence between related register bits and pins
Pin name
P47 P46 P45 P44 - - = =
PDR4 . .
bit7 bité ) )
DDR4 bit5 bit4
PUL4
AIDRL bit7 hit6
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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 PDRA4 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 bit in the A/D input disable register (lower) (AIDRL)
corresponding to that pin 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
PDR4 register, the PDRA4 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 PDR4 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 PDRA4 register. However, if the read-modify-write (RMW) type
of instruction is used to read the PDR4 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 DDRA4 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 AIDRL 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 PDRA4 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 AIDRL 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 register value. The input of that
pin is locked to “L” level and blocked in order to prevent leaks due to input open. However, if the interrupt input is enabled for the
external interrupt (INTO6 and INTQ7), the input is enabled and not blocked.

If the pin state setting bit is “0”, the state of the port I/O or that of the peripheral function I/O 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 AIDRL
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 PULA4 register to “0”.

Operation as an external interrupt input pin
Set the bit in the DDR4 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 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.
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Port 6 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 MB95850K/860K/870K Series Hardware Manual”.

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 (PULG6)

Touch input disable register O (TIDRO)

Block diagrams of port 6

P60/EC1/DIO00 pin

This pin has the following peripheral functions:
8/16-bit composite timer ch. 1 clock input pin (EC1)

TS direct output ch. 0 pin (DIO00)
Block diagram of P60/EC1/DIO00

| Peripheral function input enable ¢

I Peripheral function output enable +

L - S T TN

Hysteresis

PDRG6 write
Executing bit manipulation instruction

DDR6 read
>

Internal bus

PULG6 read

/

Pull-up

DDR6 write Stop mode, watch modﬁ

PULG

PUL6 write

U

Pin

P63/AREF pin

This pin has the following peripheral function:
TS reference input pin (AREF)

P64/S00 pin

This pin has the following peripheral function:
TS touch ch. 0 input pin (S00)

P65/S01 pin

This pin has the following peripheral function:
TS touch ch. 1 input pin (S01)

P66/S02 pin

This pin has the following peripheral function:
TS touch ch. 2 input pin (S02)
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This pin has the following peripheral function:
TS touch ch. 3 input pin (S03)

Block diagram of P63/AREF, P64/S00, P65/S01, P66/S02 and P67/S03

Touch input—O/O—

Hysteresis

PDR6 read

PDRG6 write
Executing bit manipulation instruction

PDR6

/

Pull-up

]

o

»| DDR6 read
3 DDR6
g
o | DDR®6 write Stop mode, watch mode (SPL = 1)
f=
PULG6 read
PUL6
PUL6 write
TIDRO read
TIDRO
TIDRO write

Pin

3. Port 6 registers

Port 6 register functions

Register Read by read-modify-write .
abbreviation Lt Read (RMW) instruction i

PDRG 0 Pin state is “L” level. PDR6 value is “0". As output port, outputs “L” level.
1 Pin state is “H” level. PDR6 value is “1". As output port, outputs “H” level.
0 Port input enabled

DDR6
1 Port output enabled
0 Pull-up disabled

PUL6
1 Pull-up enabled
0 Touch input or reference input enabled

TIDRO -
1 Port input enabled

Correspondence between registers and pins for port 6

Pin name Correspondence between related register bits and pins
P67 P66 P65 P64 P63 - P60
PDR6
DDR6 bit7 bité bits bit4 bit3 bit0
PUL6 )
TIDRO bit7 bité bits bit4 bit3
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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 PDR6 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 PDR®6 register returns the PDR6 register value.

Operation as an input port
A pin becomes an input port if the bit in the DDR6 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 touch input function as an input port, set the bit in the touch input disable register O (TIDRO)
corresponding to that pin to “1”.

If data is written to the PDR®6 register, the value is stored in the output latch but is not output to the pin set as an input port.
Reading the PDR6 register returns the pin value. However, if the read-modify-write (RMW) type of instruction is used to read the
PDRE6 register, the PDRG6 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 PDR6 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 PDR6 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®6 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 PDR6 register, the PDR6 register value is returned.
Operation at reset

If the CPU is reset, all bits in the DDR6 register are initialized to “0” and port input is enabled. As for a pin shared with

the touch input function, its port input is disabled because the TIDRO 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 DDRG6 register value. The input of that
pinis locked to “L” level and blocked in order to prevent leaks due to input open. However, if the interrupt input of P60/EC1/DIO00
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.

When the stop enable bit in the TS prescaler control register (PSC:STPE) is set to “1”, the TS can operate in stop mode or watch
mode, the touch input is enabled and is not blocked. The TS wakes up in stop mode or watch mode provided that the TINT (touch
interrupt) and the GINT (general interrupt) are set to enable the TS to wake up in stop mode or watch mode.

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

Operation as a touch input pin

Set the bit in the DDR6 register corresponding to the touch input pin to “0”, the bit in the TIDRO register corresponding to the same
pin to “0”, and the bit in the PULG register corresponding to the same pin to “0”.

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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Port 7 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 MB95850K/860K/870K Series Hardware Manual”.

1. Port 7 configuration

Port 7 is made up of the following elements.
General-purpose I/O pins/peripheral function 1/O pins
Port 7 data register (PDR7)

Port 7 direction register (DDR7)

Port 7 pull-up register (PUL7)

Touch input disable register 1 (TIDR1)
2. Block diagrams of port 7

P70/S04 pin

This pin has the following peripheral function:
TS touch ch. 4 input pin (S04)

P71/S05 pin

This pin has the following peripheral function:
TS touch ch. 5 input pin (S05)

P72/S06 pin

This pin has the following peripheral function:
TS touch ch. 6 input pin (S06)

P73/S07 pin

This pin has the following peripheral function:
TS touch ch. 7 input pin (S07)

Block diagram of P70/S04, P71/S05, P72/S06 and P73/S07

Touch input—(o—

Hysteresis

—

PDRY7 read

PDR7 write

i
'

Executing bit manipulation instruction ((

/

Pull-up

—{

«»| DDR7read
3 DDR? —
<
% DDRY7 write Stop mode, watch mode (SPL = 1)i
=
PULY read
PUL7
PUL7 write
TIDR1 read
TIDR1
TIDR1 write
U

Pin
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Register

Read by read-modify-write

abbreviation Data Read (RMW) instruction Wiite

PDR7 0 Pin state is “L” level. PDR7 value is “0". As output port, outputs “L” level.
1 Pin state is “H” level. PDR7 value is “1”. As output port, outputs “H” level.
0 Port input enabled

DDR7
1 Port output enabled
0 Pull-up disabled

PUL7
1 Pull-up enabled
0 Touch input enabled

TIDR1 -
1 Port input enabled

Correspondence between registers and pins for port 7

Correspondence between related register bits and pins

Pin name
- - - - P73 P72 P71 P70
PDR7
DDR7
- - - - bit3 bit2 bitl bit0
PUL7
TIDR1
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4. Port 7 operations

Operation as an output port
A pin becomes an output port if the bit in the DDR7 register corresponding to that pin is set to “1”.
When a pin is used as an output port, it outputs the value of the PDR7 register to external pins.
If data is written to the PDRY7 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 PDRY register returns the PDR7 register value.

Operation as an input port
A pin becomes an input port if the bit in the DDR7 register corresponding to that pin is set to “0”.

When using a pin shared with the touch input function as an input port, set the bit in the touch input disable register 1 (TIDR1)
corresponding to that pin to “1”.

If data is written to the PDRY register, the value is stored in the output latch but is not output to the pin set as an input port.
Reading the PDRY7 register returns the pin value. However, if the read-modify-write (RMW) type of instruction is used to read the
PDRY register, the PDRY7 register value is returned.

Operation at reset

If the CPU is reset, all bits in the DDR?7 register are initialized to “0” and port input is enabled. As for a pin shared with the touch
input function, its port input is disabled because the TIDR1 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 DDR7 register value. The input of that
pin is locked to “L” level and blocked in order to prevent leaks due to input open.

When the stop enable bit in the TS prescaler control register (PSC:STPE) is set to “1”, the TS can operate in stop mode or watch
mode, the touch input is enabled and is not blocked. The TS wakes up in stop mode or watch mode provided that the TINT (touch
interrupt) and the GINT (general interrupt) are set to enable the TS to wake up in stop mode or watch mode.

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

Operation as a touch input pin

Set the bit in the DDR7 register corresponding to the touch input pin to “0”, the bit in the TIDR1 register corresponding to the same
pin to “0”, and the bit in the PUL7 register corresponding to the same pin to “0”.

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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Port F is a general-purpose I/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 MB95850K/860K/870K Series Hardware Manual’.

1. Port F configuration

Port F is made up of the following elements.
General-purpose I/O pins/peripheral function 1/O pins
Port F data register (PDRF)
Port F direction register (DDRF)

2. Block diagrams of port F

PFO/X0 pin

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

PF1/X1 pin

This pin has the following peripheral function:
Main clock 1/O oscillation pin (X1)

Block diagram of PFO/X0 and PF1/X1

N Hysteresis
—1 <
1
PDﬁead ~
® Pin
L | PDRF | L
4| PDRF write
% Executing bit manipulation instruction
c
gl ]
N
DD'RF\read
MDPRE |
I/l/ DDRF ™
DDRF write Stop mode, watch mode (SPL = 1)—e
U
PF2/RST pin

This pin has the following peripheral function:

Reset pin (RST)
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Block diagram of PF2/RST
LT T T Reset input
| Reset input enable
! Reset output enable
L. Reset output
Hysteresis
)
< § =
1
PDRE read >
> O
L PDRF . >0 j‘:>—< D
[2]
3| PDRF write
Tg Executing bit manipulation instruction
L e ) SEE—
DD'RF\read
I/I/ DDRF
DDRF write  Stop mode, watch mode (SPL = 1)
Y

3. Port F registers

Port F register functions

Register Read by read-modify-write (RMW) in- f
abbreviation Ll Read struction ol
PDRF 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 “1". 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 bitl bit0
DDRF
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4. Port F operations

Operation as an output port
A pin becomes an output port if the bit in the DDRF 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 PDRF register to external pins.
If data is written to the PDRF 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 PDRF register returns the PDRF register value.

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 PDRF register, the value is stored in the output latch but is not output to the pin set as an input port.
Reading the PDRF register returns the pin value. However, if the read-modify-write (RMW) type of instruction is used to read the
PDREF 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 register 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 I/O or that of the peripheral function I/O remains unchanged and the output
level is maintained.
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14.2.7 Port G

Port G 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 MB95850K/860K/870K Series Hardware Manual”.

1. Port G configuration

Port G is made up of the following elements.
General-purpose I/O pins/peripheral function 1/O pins
Port G data register (PDRG)

Port G direction register (DDRG)
Port G pull-up register (PULG)
2. Block diagram of port G

PG1/X0A/DIO04 pin
This pin has the following peripheral functions:
Subclock input oscillation pin (X0A)
TS direct output ch. 4 pin (DIO04)
PG2/X1A/DIO03 pin

This pin has the following peripheral functions:
Subclock I/0 oscillation pin (X1A)
TS direct output ch. 3 pin (DIO03)

Block diagram of PG1/X0A/DIO04 and PG2/X1A/DIO03

r— - =-—-—- - = = — — — — — bl
I I

Peripheral function output enable
! Peripheral function output

L
[ i Fl

’ S Pin

Pull-up

S/

Ve Hysteresis
T €
1
Y
PDﬁead 1
>
I/I/ PDRG ® >0
PDRG write
Executing bit manipulation instruction
[2]
2 e
5| N
Py DDﬁead
1S MPpRG | °
I/l/ DDRG %
DDRG write  Stop mode, watch mode (SPL = 1)
<
PULG'\read
PG |
I/l/ PULG
PULG write
Y
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3. Port G registers
Port G register functions
Register Read by read-modify-write f
abbreviation Data Read (RMW) instruction Wiite
PDRG 0 Pin state is “L" level. PDRG value is “0". As output port, outputs “L” level.
1 Pin state is “H” level. PDRG value is “1". As output port, outputs “H” level.
0 Port input enabled
DDRG
1 Port output enabled
0 Pull-up disabled
PULG
1 Pull-up enabled

Correspondence between registers and pins for port G

) Correspondence between related register bits and pins
Pin name
- - - - - PG2 PG1 -
PDRG
DDRG - - - - - bit2 bitl -
PULG

4. Port G operations

Operation as an output port
A pin becomes an output port if the bit in the DDRG 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 PDRG register to external pins.
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 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 PDRG 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 PDRG register. 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 register 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 I/O or that of the peripheral function I/O 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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14.3 MB95870K Series
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 DDR1 R/W 0b00000000
Port 4 data register PDR4 R, RM/W 0b00000000
Port 4 direction register DDRA4 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 PUL6 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 (lower) AIDRL R/W 0b00000000
Touch input disable register 0 TIDRO R/W 0b00000000
Touch input disable register 1 TIDR1 R/W 0b00000000
R/W : Readable/writable (The read value is the same as the write value.)

R, RM/W by the read-modify-write (RMW) type of instruction.)
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14.3.1 Port0

Port 0 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 MB95850K/860K/870K Series Hardware Manual”.

1. Port O configuration

Port 0 is made up of the following elements.
General-purpose I/O pins/peripheral functio
Port O data register (PDRO)

Port O direction register (DDRO)

Port O pull-up register (PULO)

A/D input disable register (lower) (AIDRL)
2. Block diagrams of port O

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/INTO2 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)

Block diagram of POO/INT0O, PO1/INTO1, PO2/INTO2 and PO3/INTO3

n 1/O pins

! Peripheral function input enable !

! (INTOO to INTO3)

I
Lo e e e e e e e e = a

Hysteresis

€

PDRO read
[ PPpRO |

Pull-up

~

PDRO write
Executing bit manipulation instruction

PDRO %} ®

Internal bus
@)
O
AN
o
@
Q
o

[PprO |

DDRO
Stop mode, watch mode (SPL = 1)

Adsy

S/

el

PU'LO\read

pino |
I/l/ PULO
PULO write

Pin
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PO4/INTO4/ANOO pin

This pin has the following peripheral functions:
External interrupt input pin (INT04)

8/10-bit A/D converter analog input pin (ANOO)

Block diagram of PO4/INT04/ANOO

Peripheral function input enable (INT04)

I L
[ i . 4

A/D analog input—o/o—

Hysteresis

€

7\

PDRO read

/

Pull-up

PDRO

I/I/ L= ] hd
PDRO write

Executing bit manipulation instruction

1
W

S/

" DD'Igead
2 DDRO —
s T — —
©| DDRO write Stop mode, watch mode (SPL = 1)
< ]
PU'LO\read
pPuro |
I/I/ PULO
PULO write
<
AID&ead
INGEIE
I/I/ AIDRL
AIDRL write
U

Pin
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PO5/INTO5/ANO1/CMPO_N pin
This pin has the following peripheral functions:
External interrupt input pin (INT05)
8/10-bit A/D converter analog input pin (ANO1)
Comparator ch. 0 inverting analog input (negative input) pin (CMPO_N)
Block diagram of PO5/INTO5/ANO1/CMPO_N
;- ______ C am_pa_rat_orzm_alo_g Epﬁt‘,:
| Comparator analog input disable ——— . )/
| Peripheral function input A/D analog input 0
. Peripheral function input enable (INTOS)
e Hysteresis
rd ﬁl Pull-up
W :
PDRO read
[ >—{PoRO }—— > pin
1
PDRO write é
Executing bit manipulation instruction
< 2D
«»| DDRO read —/
3 > DDRO ) .
© /
g DDRO write Stop mode, watch mode (SPL = 1)—L
< ]
PU'LO\read
pPULO |
PULO write
<
AID&ead
[AIDRI |
I/I/ AIDRL
AIDRL write
Ve

PO6/ANO2/CMPO_O pin

This pin has the following peripheral functions:
8/10-bit A/D converter analog input pin (AN02)
Comparator ch. 0 digital output pin (CMP0_O)
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Block diagram of PO6/ANO2/CMP0O_O

A/D analog input—O/O—

P - — = = = = = = — = A
1 f

Peripheral function output enable
‘L Peripheral function output

L
a

Hysteresis

PDRO read

/

Pull-up

Pin

9 (5
Al 17 -
i :

PDRO write
Executing bit manipulation instruction

DDRO read
E Aol

Stop mode, watch mode (SPL = 1)

Internal bus

PULO write

AIDRL read

AIDRL

AIDRL write
s

PO7/ANO3/CMPO_P pin

This pin has the following peripheral functions:
8/10-bit A/D converter analog input pin (AN03)
Comparator ch. 0 non-inverting analog input (positive input) pin (CMP0_P)

Block diagram of PO7/ANO3/CMPO_P

A/D analog input—(o—«

Hysteresis

0

1
PDRO read ) —J
PDRO

/

Pull-up

PDRO write
Executing bit manipulation instruction

T
L/

DDRO read

DDRO

DDRO write Stop mode, watch mode (SPL = 1)L

Internal bus

PULO read

PULO

PULO write

AIDRL read

AIDRL

AIDRL write

Pin
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3. Port 0 registers
Port 0 register functions
Register Read by read-modify-write f
abbreviation Data Read (RMW) instruction Wiite
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
0 Analog input enabled
AIDRL -
1 Port input enabled
Correspondence between registers and pins for port 0
) Correspondence between related register bits and pins
Pin name
P07 P06 P05 P04 P03 P02 PO1 P00
PDRO
DDRO bit7 bité bit5 bit4 bit3 bit2 bitl bit0
PULO
AIDRL bit5 bit4 bitl bit0 - - - -

4. Port 0 operations

Operation as an output port
A pin becomes an output port if the bit in the DDRO 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 PDRO register to external pins.
If data is written to the PDRO 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 PDRO register returns the PDRO register value.

Operation as an input port

A pin becomes an input port if the bit in the DDRO 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 bit in the A/D input disable register (lower) (AIDRL)
corresponding to that pin to “1”.

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

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

Operation as a peripheral function input pin

To set a pin as an input port, set the bit in the DDRO 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 AIDRL register corresponding to that pin to “1”".
Reading the PDRO 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 PDRO register, the PDRO register value is returned.

Operation at reset
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If the CPU is reset, all bits in the DDRO 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 AIDRL 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 DDRO register value. The input of that

pin is locked to “L” level and blocked in order to prevent leaks due to input open. However, if the interrupt input is enabled for the
external interrupt (INTOO to INTO5), the input is enabled and not blocked.

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

Operation as an analog input pin
Set the bit in the DDRO register bit corresponding to the analog input pin to “0” and the bit corresponding to that pin in the AIDRL
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 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
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 (CMRO: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 25 COMPARATOR” in “New 8FX MB95850K/860K/870K Series Hardware
Manual”.
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14.3.2 Port 1

Port 1 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 MB95850K/860K/870K Series Hardware Manual”.

1. Port 1 configuration

Port 1 is made up of the following elements.
General-purpose I/O pins/peripheral function 1/O pins
Port 1 data register (PDR1)

Port 1 direction register (DDR1)
Port 1 pull-up register (PUL1)

2. Block diagrams of port 1

P10/DBG pin
This pin has the following peripheral function:
DBG input pin (DBG)
Block diagram of P10/DBG

D

) Hysteresis
5 § ]
1
PD'Rl\read
PpRr1 |
I/I/ PDR1 o
o)
2| PDR1 write
c_g Executing bit manipulation instruction
9]
£ e
DDR1 read
> DDR1 )
DDR1 write Stop mode, watch mode (SPL = 1) —e
U

Pin

P11/EC0/DIOO01 pin
This pin has the following peripheral functions:
8/16-bit composite timer ch. 0 clock input pin (ECO)
TS direct output ch. 1 pin (DIO01)
P15/UCKO pin
This pin has the following peripheral function:
UART/SIO ch. 0 clock 1/O pin (UCKO)
P16/INTO9/TO11 pin
This pin has the following peripheral functions:
External interrupt input pin (INT09)
8/16-bit composite timer ch. 1 output pin (TO11)
P17/INTO8/TO10 pin

This pin has the following peripheral functions:
External interrupt input pin (INT08)
8/16-bit composite timer ch. 1 output pin (TO10)
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Block diagram of P11/EC0/DIO01, P15/UCKO, P16/INT09/TO11 and P17/INT08/TO10

77777777777

- — =

| Peripheral function input enable |
| (INTO8 and INT09) |

I Peripheral function output enable -

,,,,,,,,,,,,,,, Hysteresis

N
ﬁ ( '77 Pull-up
; 15
PDR1 read 1 1' B

PDR1 write
Executing bit manipulation instruction

— -
DDead

DDR1 write Stop mode, watch mode (SPL = 1)

PUL1 read

/

Internal bus

PUL1

PUL1 write

Pin

P12/BEEP pin
This pin has the following peripheral function:
Beep output pin (BEEP)
P14/UOO0 pin

This pin has the following peripheral function:
UART/SIO ch. 0 data output pin (UOO)

Block diagram of P12/BEEP and P14/UO0

r-— - - - T T T T, - — — = a
I I

Peripheral function output enable

:_ Peripheral function output_:

Hysteresis

1 (9
1

PDR1 read

Pull-up

Yy

PDR1

™S o
I/I/ L=
PDR1 write

Executing bit manipulation instruction

1
W

DDR1 read

)
o

Internal bus

S/

™S PDR1 | o
I/I/ DDR1
DDR1 write Stop mode, watch mode (SPL = 1)

1
W

1r

o
=

u

@

ad

™S~ TER
I/I/ PUL1
PUL1

rite

3

Pin
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P13/U10/DIO02 pin
This pin has the following peripheral functions:

UART/SIO ch. 0 data input pin (U10)
TS direct output ch. 2 pin (DIO02)

Block diagram of P13/U10/DIO02

e = — 4

- — =

| Peripheral function input enable
I Peripheral function output enable }
‘ Peripheral function output

) %‘ < '77 Pull-up

|
a

‘1 CMOS 1
PDR1 read 1“ N =
> PDR1 0 °
PDR1 write
Executing bit manipulation instruction

] —>——

DDR1 read
DDR1 write Stop mode, watch mode (SPL = 1)

Internal bus

PU{{read

pPUI1 |
% PUL1
PUL1 write

w

3. Port 1 registers

Port 1 register functions

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

PDR1 0 Pin state is “L" level. PDRL1 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

Pin name Correspondence between related register bits and pins
P17 P16 P15 P14 P13 P12 P11 P10
PDR1
DDR1 bit7 bité bits bit4 bit3 bit2 bitl bit0*
PUL1

*. Though P10 has no pull-up function, bit0 in the PUL1 register can still be accessed. The operation of P10 is not affected by the
setting of bitO in the PUL1 register.
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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 PDRL1 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 register value. The input of that
pin is locked to “L” level and blocked in order to prevent leaks due to input open. However, if the interrupt input from the external
interrupt (INTO8 and INTO09) is enabled, or if the interrupt input of P11/ECO, P13/UI0 and P15/UCKO 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 I/O or that of the peripheral function I/O remains unchanged and the output
level is maintained.

Operation as an external interrupt input pin
Set the bit in the DDR1 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 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 PULL1 register.
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14.3.3 Port 4

Port 4 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 MB95850K/860K/870K Series Hardware Manual”.

1. Port 4 configuration

Port 4 is made up of the following elements.
General-purpose I/O pins/peripheral function 1/O pins
Port 4 data register (PDR4)

Port 4 direction register (DDR4)

Port 4 pull-up register (PUL4)

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

Block diagrams of port 4

P40/AN04/PPGO0O0 pin

This pin has the following peripheral functions:

8/10-bit A/D converter analog input pin (AN04)
8/16-bit PPG ch. 0 output pin (PPG00)

P41/ANO5/PPGO1 pin

This pin has the following peripheral functions:

8/10-bit A/D converter analog input pin (ANO5)
8/16-bit PPG ch. 0 output pin (PPGO01)

P44/AN06/TO00/DIO03 pin

This pin has the following peripheral functions:

8/10-bit A/D converter analog input pin (ANO6)
8/16-bit composite timer ch. 0 output pin (TOO0O0)
TS direct output ch. 3 pin (DIO03)

P45/AN07/TO01/DIO04 pin

This pin has the following peripheral functions:

8/10-bit A/D converter analog input pin (ANO7)
8/16-bit composite timer ch. 0 output pin (TO01)
TS direct output ch. 4 pin (DIO04)
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Block diagram of P40/AN04/PPGO00, P41/ANO5/PPGO01, P44/AN06/TO00/DIO03 and P45/ANO7/TO01/DIO04

r- T T T T T T T T T T T hl
I I

Peripheral function output enable

:_ Peripheral function output_:

A/D analog input—(o—

Hysteresis

Pull-up

Pin

Yy

A

™S
L1

Stop mode, watch mode (SPL E

u

)
e 0
A :
PDR4 read
PPpR4 |
PDR4
PDR4 write
Executing bit manipulation instruction
<
" DDllgead
3 MPR4 |
% I/I/ DDR4
c .
©| DDR4 write
= ]
PULA4 read
™S pulz |
I/I/ PUL4
PUL4 write
<
AIDRL read
> AIDRL
AIDRL write

P42/INTO6/PPG10 pin

This pin has the following peripheral functions:
External interrupt input pin (INTO6)

8/16-bit PPG ch. 1 output pin (PPG10)

P43/INTO7/PPG11 pin

This pin has the following peripheral functions:
External interrupt input pin (INTO7)

8/16-bit PPG ch. 1 output pin (PPG11)
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Block diagram of P42/INTO6/PPG10 and P43/INT07/PPG11
| Peripheral function input =
| Peripheral function input enable |
| (INTO6 and INTO7) |
I Peripheral function output enable !
:_ Peripheral function output_:
N T T T T T T T o Hysteresis
Pull-up
< ﬁ
1
\
PDR4 read :1’ N i Pin
PDR4 o >0 Lg -
PDR4 write é
Executing bit manipulation instruction
g —D———
=R
5 DDllgead
1S MPR4 | ) % ? °
I/I/ DDR4
DDR4 write Stop mode, watch mode (SPL = 1)
<
PU'L4\read
pina |
I/I/ PUL4
PUL4 write
U
P46/SDA pin
This pin has the following peripheral function:
I2C bus interface ch. 0 data /O pin (SDA)
P47/SCL pin
This pin has the following peripheral function:
I2C bus interface ch. 0 clock /O pin (SCL)
Block diagram of P46/SDA and P47/SCL
| Peripheral function input =
| Peripheral function input enable ¢
I Peripheral function output enable }
| ___Peripheral uncion outpu
CMOS
)
Y
< § =
1
PD'R4\read ol Pin
I/I/ PDR4 ° >0
(2]
3| PDR4 write
c_cs Executing bit manipulation instruction
L e ) SRS
DDllgead
I/I/ DDR4
DDR4 write Stop mode, watch mode (SPL = 1)
U
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Register Read by read-modify-write q
abbreviation Lt Read (RMW) instruction Wiite

PDRA 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

AIDRL -
1 Port input enabled

*-

Correspondence between registers and pins for port 4

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

Pi Correspondence between related register bits and pins
in name
P47 P46 P45 P44 P43 P42 P41 P40
PDR4
bit7 bit6 . ) ) ) ) )
DDR4 bit5 bit4 bit3 bit2 bitl bit0
PUL4
AIDRL bit7 bité - - bit3 bit2
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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 PDRA4 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 bit in the A/D input disable register (lower) (AIDRL)
corresponding to that pin to “1”.

If data is written to the PDRA4 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
PDR4 register, the PDRA4 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 PDR4 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 PDR4 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 DDRA4 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 AIDRL 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 PDRA4 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 AIDRL 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 register value. The input of that
pin is locked to “L” level and blocked in order to prevent leaks due to input open. However, if the interrupt input is enabled for the
external interrupt (INTO6 and INTQ7), the input is enabled and not blocked.

If the pin state setting bit is “0”, the state of the port I/O or that of the peripheral function I/O remains unchanged and the output
level is maintained.
Operation as an analog input pin

Set the bit in the DDRA4 register bit corresponding to the analog input pin to “0” and the bit corresponding to that pin in the AIDRL
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 PULA4 register to “0”.

Operation as an external interrupt input pin
Set the bit in the DDR4 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 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.
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14.3.4 Port 6

Port 6 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 MB95850K/860K/870K Series Hardware Manual”.

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 (PULG6)
Touch input disable register O (TIDRO)
2. Block diagrams of port 6

P60/EC1/DIO00 pin

This pin has the following peripheral functions:

8/16-bit composite timer ch. 1 clock input pin (EC1)
TS direct output ch. 0 pin (DIO00)

Block diagram of P60/EC1/DIO00

| Peripheral function input enable ¢
I Peripheral function output enable }
Peripheral function output

|
_____________ a

Ve Hysteresis
Pull-up
T € (=
1
Y
PDR®6 read 1 ™S K Bin
L PDR6 ® >0 L
PDR6 write
Executing bit manipulation instruction
[2]
I —>——
s Y
Py DDllgead
1S PDRE | °
I/l/ DDR6 %
DDR6 write Stop mode, watch mode (SPL = 1)
<
PU'LG\read
pPine |
I/l/ PUL6
PULG write
Y

P61/PPG20 pin

This pin has the following peripheral function:
8/16-bit PPG ch. 2 output pin (PPG20)

P62/PPG21 pin

This pin has the following peripheral function:
8/16-bit PPG ch. 2 output pin (PPG21)

Document Number: 002-09305 Rev. *C Page 114 of 172



MB95F856K, MBI95F866K,

PRELIMINARY MB95F876K
Block diagram of P61/PPG20 and P62/PPG21
:_ lger_ipﬁer_al function oatp_ut_c-zn_abTeﬂ,
| _ _ _ Peripheral function output
e Hysteresis Pullup
< § .
1
PDR6 read > 1" ™S K Pin
> PDRG | . >0 L5 i
PDR6 write ¢
Executing bit manipulation instruction

)
)
py)
(o]
ol

QD

(o}

Internal bus

PDRE |
DDR6 % )
Stop mode, watch mode (SPL = 1) —e

PULG

Adsy

T
C
=
o
@

b

a

~/

PUL

()]

write

U

P63/AREF pin

This pin has the following peripheral function:
TS reference input pin (AREF)

P64/S00 pin

This pin has the following peripheral function:
TS touch ch. 0 input pin (S00)

P65/S01 pin

This pin has the following peripheral function:
TS touch ch. 1 input pin (S01)

P66/S02 pin

This pin has the following peripheral function:
TS touch ch. 2 input pin (S02)

P67/S03 pin

This pin has the following peripheral function:
TS touch ch. 3 input pin (S03)
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Block diagram of P63/AREF, P64/S00, P65/S01, P66/S02 and P67/S03

Touch input—o/o—
A Hysteresis '
e I/CI Pull-up
b : (=
PDR6 read I~ —
PDR6 * ® Pin
—D—!: »
PDR6 write
Executing bit manipulation instruction
2 O—
»| DDR6read
3 DDR6 B .
©
% DDR6 write Stop mode, watch mode (SPL = l)i
£ e
PULG6 read
PUL6
PUL6 write
e
TIDRO read
TIDRO
TIDRO write
3. Port 6 registers
Port 6 register functions
Register Read by read-modify-write .
abbreviation Lt Read (RMW) instruction i
PDRG 0 Pin state is “L” level. PDR6 value is “0". As output port, outputs “L” level.
1 Pin state is “H” level. PDR6 value is “1". As output port, outputs “H” level.
0 Port input enabled
DDR6
1 Port output enabled
0 Pull-up disabled
PUL6
1 Pull-up enabled
0 Touch input or reference input enabled
TIDRO -
1 Port input enabled

Correspondence between registers and pins for port 6

Pin hame Correspondence between related register bits and pins
P67 P66 P65 P64 P63 P62 P61 P60
PDR6
DDR6 bit7 bit6 bits bit4 bit3 bit2 bitl bit0
PUL6
TIDRO bit7 bit6 bits bit4 bit3 - - -

Document Number: 002-09305 Rev. *C Page 116 of 172



MB95F856K, MBI95F866K,
PRELIMINARY MB95F876K

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 PDR6 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 PDR®6 register returns the PDR6 register value.

Operation as an input port
A pin becomes an input port if the bit in the DDR6 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 touch input function as an input port, set the bit in the touch input disable register O (TIDRO)
corresponding to that pin to “1”.

If data is written to the PDR®6 register, the value is stored in the output latch but is not output to the pin set as an input port.

Reading the PDR6 register returns the pin value. However, if the read-modify-write (RMW) type of instruction is used to read the
PDRE6 register, the PDRG6 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 PDR6 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 PDR6 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®6 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 PDR6 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. As for a pin shared with the touch
input function, its port input is disabled because the TIDRO 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 DDRG6 register value. The input of that
pinis locked to “L” level and blocked in order to prevent leaks due to input open. However, if the interrupt input of P60/EC1/DIO00
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.

When the stop enable bit in the TS prescaler control register (PSC:STPE) is set to “1”, the TS can operate in stop mode or watch
mode, the touch input is enabled and is not blocked. The TS wakes up in stop mode or watch mode provided that the TINT (touch
interrupt) and the GINT (general interrupt) are set to enable the TS to wake up in stop mode or watch mode.

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

Operation as a touch input pin

Set the bit in the DDR6 register corresponding to the touch input pin to “0”, the bit in the TIDRO register corresponding to the same
pin to “0”, and the bit in the PULG register corresponding to the same pin to “0”.

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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14.3.5 Port7

Port 7 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 MB95850K/860K/870K Series Hardware Manual”.

1. Port 7 configuration

Port 7 is made up of the following elements.

General-purpose I/0 pins/peripheral function 1/0 pins

Port 7 data register (PDR7)

Port 7 direction register (DDR7)

Port 7 pull-up register (PUL7)

Touch input disable register 1 (TIDR1)

2. Block diagrams of port 7

P70/S04 pin

This pin has the following peripheral function:
TS touch ch. 4 input pin (S04)

P71/S05 pin

This pin has the following peripheral function:
TS touch ch. 5 input pin (S05)

P72/S06 pin

This pin has the following peripheral function:
TS touch ch. 6 input pin (S06)

P73/S07 pin

This pin has the following peripheral function:
TS touch ch. 7 input pin (S07)

P74/S08 pin

This pin has the following peripheral function:
TS touch ch. 8 input pin (S08)

P75/S09 pin

This pin has the following peripheral function:
TS touch ch. 9 input pin (S09)

P76/S10 pin

This pin has the following peripheral function:
TS touch ch. 10 input pin (S10)

P77/S11 pin

This pin has the following peripheral function:
TS touch ch. 11 input pin (S11)
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Block diagram of P70/S04, P71/S05, P72/S06, P73/S07, P74/S08, P75/S09, P76/S10 and P77/S11

Touch input—(o—
e Hysteresis
J
A Pull-up
1
PDR7 read 1
PDR7 o ™~ o Pin
PDR7 write ((
Executing bit manipulation instruction
«»| DDR7read
3 DDR7? M) °
©
g DDR7 write Stop mode, watch mode (SPL = l)i
£
PULY read
PUL7
PUL7 write
TIDR1 read
TIDR1
TIDR1 write
w
3. Port 7 registers
Port 7 register functions
Register Read by read-modify-write f
abbreviation Data Read (RMW) instruction e
PDR7 0 Pin state is “L” level. PDRY7 value is “0”". As output port, outputs “L” level.
1 Pin state is “H” level. PDR7 value is “1”. As output port, outputs “H” level.
0 Port input enabled
DDRY7
1 Port output enabled
0 Pull-up disabled
PUL7
1 Pull-up enabled
0 Touch input enabled
TIDR1 -
1 Port input enabled

Correspondence between registers and pins for port 7

Correspondence between related register bits and pins

Pin name
P77 P76 P75 P74 P73 P72 P71 P70
PDR7
DDR7
bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0
PUL7
TIDR1
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4. Port 7 operations

Operation as an output port
A pin becomes an output port if the bit in the DDR7 register corresponding to that pin is set to “1”.
When a pin is used as an output port, it outputs the value of the PDR7 register to external pins.
If data is written to the PDRY7 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 PDRY register returns the PDR7 register value.

Operation as an input port
A pin becomes an input port if the bit in the DDR7 register corresponding to that pin is set to “0”.

When using a pin shared with the touch input function as an input port, set the bit in the touch input disable register 1 (TIDR1)
corresponding to that pin to “1”.

If data is written to the PDRY register, the value is stored in the output latch but is not output to the pin set as an input port.
Reading the PDRY7 register returns the pin value. However, if the read-modify-write (RMW) type of instruction is used to read the
PDRY register, the PDRY7 register value is returned.

Operation at reset

If the CPU is reset, all bits in the DDR?7 register are initialized to “0” and port input is enabled. As for a pin shared with the touch
input function, its port input is disabled because the TIDR1 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 DDR7 register value. The input of that
pin is locked to “L” level and blocked in order to prevent leaks due to input open.

When the stop enable bit in the TS prescaler control register (PSC:STPE) is set to “1”, the TS can operate in stop mode or watch
mode, the touch input is enabled and is not blocked. The TS wakes up in stop mode or watch mode provided that the TINT (touch
interrupt) and the GINT (general interrupt) are set to enable the TS to wake up in stop mode or watch mode.

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

Operation as a touch input pin

Set the bit in the DDR7 register corresponding to the touch input pin to “0”, the bit in the TIDR1 register corresponding to the same
pin to “0”, and the bit in the PUL7 register corresponding to the same pin to “0”.

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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Port F is a general-purpose I/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 MB95850K/860K/870K Series Hardware Manual’.

1. Port F configuration

Port F is made up of the following elements.

General-purpose I/0 pins/peripheral function 1/0 pins
Port F data register (PDRF)

Port F direction register (DDRF)

2. Block diagrams of port F

PFO/X0 pin

This pin has the following peripheral function:

Main clock input oscillation pin (X0)

PF1/X1 pin

This pin has the following peripheral function:

Main clock 1/O oscillation pin (X1)
Block diagram of PFO/X0 and PF1/X1

a

Hysteresis

o

1

PDRF read

A

PDRF

PDRF write

Executing bit manipulation instruction ((

Internal bus

DDRF read

DDRF

DDRF write

U

Stop mode, watch mode (SPL = 1)

FD

PF2/RST pin
This pin has the following peripheral function:

Reset pin (RST)

Block diagram of PF2/RST

F——— - — — — — — — — — — 5

Reset input =

Reset input enable t

Reset output enable +

Reset output

|
Ul 4

%\

Hysteresis

—{

PDRF read

PDRF write
Executing bit manipulation instruction

1
A

]

Internal bus

—{

DDRF read

DDRF write

»%

Stop mode, watch mode (SPL = 1)

as

f
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3. Port F registers
Port F register functions
Register Read by read-modify-write q
abbreviation Data Read (RMW) instruction Wiite
PDRF 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 “1". 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 bitl bit0
DDRF

4. Port F operations

Operation as an output port
A pin becomes an output port if the bit in the DDRF 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 PDRF register to external pins.
If data is written to the PDRF 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 PDRF register returns the PDRF register value.

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 PDRF register, the value is stored in the output latch but is not output to the pin set as an input port.
Reading the PDRF register returns the pin value. However, if the read-modify-write (RMW) type of instruction is used to read the
PDREF 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 register 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 I/O or that of the peripheral function I/O remains unchanged and the output
level is maintained.
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14.3.7 Port G

Port G 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 MB95850K/860K/870K Series Hardware Manual”.

1. Port G configuration

Port G is made up of the following elements.
General-purpose I/O pins/peripheral function 1/O pins
Port G data register (PDRG)

Port G direction register (DDRG)
Port G pull-up register (PULG)
2. Block diagram of port G

PG1/X0A/DIO04 pin
This pin has the following peripheral functions:
Subclock input oscillation pin (X0A)
TS direct output ch. 4 pin (DIO04)
PG2/X1A/DIO03 pin

This pin has the following peripheral functions:
Subclock I/0 oscillation pin (X1A)
TS direct output ch. 3 pin (DIO03)

Block diagram of PG1/X0A/DIO04 and PG2/X1A/DIO03

r- - - ST T T T - T T hl
I I

Peripheral function output enable

'L Peripheral function output_:

Pull-up

S/

) Hysteresis
e 0
S :
Y
PDﬁead 1
»
I/I/ PDRG L >0
PDRG write
Executing bit manipulation instruction
[%2]
3 e
s N
5 DDﬁead
1S Mpee | °
I/l/ DDRG % )
DDRG write  Stop mode, watch mode (SPL = 1)
<
PULG'\read
M |
I/l/ PULG
PULG write
U

Pin
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3. Port G registers
Port G register functions
Register Read by read-modify-write q
abbreviation Data Read (RMW) instruction Wiite
PDRG 0 Pin state is “L” level. PDRG value is “0". As output port, outputs “L” level.
1 Pin state is “H” level. PDRG value is “1". As output port, outputs “H” level.
0 Port input enabled
DDRG
1 Port output enabled
0 Pull-up disabled
PULG
1 Pull-up enabled

Correspondence between registers and pins for port G

) Correspondence between related register bits and pins
Pin name
- - - - - PG2 PG1 -
PDRG
DDRG - - - - - bit2 bitl -
PULG

4. Port G operations

Operation as an output port
A pin becomes an output port if the bit in the DDRG 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 PDRG register to external pins.
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 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 PDRG 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 PDRG register. 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 register 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 I/O or that of the peripheral function I/O 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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15. Interrupt Source Tables
15.1 MB95850K Series

Interrupt Vector table ad- | Interrupt level setting Priority order of interrupt
Interrupt source request dress SR sources of the same level
number Upper Lower | Register Bit (occurring simultaneously)
External interrupt ch. O High
- IRQO0 | OXFFFA | OxFFFB ILRO LOO [1:0]
External interrupt ch. 4 A
External interrupt ch. 1
- IRQO1 | OXxFFF8 | OxFFF9 ILRO LO1 [1:0]
External interrupt ch. 5
External interrupt ch. 6 IRQ02 OxFFF6 | OxFFF7 ILRO LO2 [1:0]
External interrupt ch. 7 IRQO3 OxFFF4 | OXFFF5 ILRO L0O3 [1:0]
UART/SIO ch. 0 IRQO04 | OXFFF2 | OXFFF3 ILR1 L04 [1:0]
8/16-bit composite timer ch. 0 (lower) IRQO5 OXFFFO | OXFFF1 ILR1 LO5 [1:0]
8/16-bit composite timer ch. 0 (upper) IRQ06 | OXFFEE | OXFFEF ILR1 LO6 [1:0]
Touch interrupt (TINT) IRQO7 OXFFEC | OXFFED ILR1 LO7 [1:0]
General interrupt (GINT) IRQO8 | OXFFEA | OXFFEB ILR2 LO8 [1:0]
— IRQO9 | OXFFES8 | OXxFFE9 ILR2 LO9 [1:0]
— IRQ10 | OXFFE6 | OXFFE7 ILR2 L10 [1:0]
— IRQ11 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 | OxFFE1 ILR3 L13 [1:0]
— IRQ14 | OXFFDE | OXxFFDF ILR3 L14 [1:0]
— IRQ15 | OxFFDC | OXFFDD ILR3 L15 [1:0]
I2C bus interface ch. 0 IRQ16 | OxFFDA | OXFFDB ILR4 L16 [1:0]
— IRQ17 | OxFFD8 | OxFFD9 ILR4 L17 [1:0]
8/10-bit A/D converter IRQ18 | OxFFD6 | OXFFD7 ILR4 L18 [1:0]
Time-base timer IRQ19 | OxFFD4 | OxFFD5 ILR4 L19 [1:0]
Watch prescaler
IRQ20 | OxFFD2 | OxFFD3 ILR5 L20 [1:0]
Watch counter
Comparator ch. 0 IRQ21 OxFFDO | OxFFD1 ILR5 L21 [1:0]
— IRQ22 | OXFFCE | OXFFCF ILR5 L22 [1:0]
Flash memory
IRQ23 | OXFFCC | OXFFCD ILR5 L23 [1:0] v
Low
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15.2 MB95860K Series

Interrupt | Vector table ad- | Interrupt level setting | priority order of interrupt
Interrupt source request dress register sources of the same level
number Upper Lower | Register Bit (occurring simultaneously)
External interrupt ch. O High
- IRQO0 | OXFFFA | OxFFFB ILRO LOO [1:0]
External interrupt ch. 4 A
External interrupt ch. 1
- IRQO1 | OXFFF8 | OXFFF9 ILRO LO1 [1:0]
External interrupt ch. 5
External interrupt ch. 2
- IRQO2 | OXFFF6 | OXFFF7 ILRO LO2 [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 IRQ04 | OXFFF2 | OXxFFF3 ILR1 L04 [1:0]
8/16-bit composite timer ch. 0 (lower) IRQO5 OXFFFO | OxFFF1 ILR1 LO5 [1:0]
8/16-bit composite timer ch. 0 (upper) IRQO6 | OXFFEE | OXFFEF ILR1 LO6 [1:0]
Touch interrupt (TINT) IRQO7 | OXFFEC | OXFFED ILR1 LO7 [1:0]
General interrupt (GINT) IRQO8 | OXFFEA | OXFFEB ILR2 LO8 [1:0]
8/16-bit PPG ch. 1 (lower) IRQO9 | OXFFE8 | OXFFE9 ILR2 L09 [1:0]
8/16-bit PPG ch. 1 (upper) IRQ10 | OXFFE6 | OXFFE7 ILR2 L10 [1:0]
— IRQ11 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 | OXFFE1l ILR3 L13 [1:0]
8/16-bit composite timer ch. 1 (upper) IRQ14 | OXFFDE | OXFFDF ILR3 L14 [1:0]
— IRQ15 | OXFFDC | OXFFDD ILR3 L15 [1:0]
I2C bus interface ch. 0 IRQ16 | OXFFDA | OxFFDB ILR4 L16 [1:0]
— IRQ17 | OxFFD8 | OxFFD9 ILR4 L17 [1:0]
8/10-bit A/D converter IRQ18 | OXFFD6 | OXFFD7 ILR4 L18 [1:0]
Time-base timer IRQ19 OxFFD4 | OxFFD5 ILR4 L19 [1:0]
Watch prescaler
IRQ20 | OxFFD2 | OxFFD3 ILR5 L20 [1:0]
Watch counter
Comparator ch. 0 IRQ21 | OXFFDO | OXFFD1 ILR5 L21 [1:0]
8/16-bit composite timer ch. 1 (lower) IRQ22 | OXFFCE | OXFFCF ILR5 L22 [1:0]
Flash memory
IRQ23 | OXFFCC | OXFFCD ILR5 L23 [1:0]
Low
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15.3 MB95870K Series

Interrupt Vector table ad- |Interrupt level setting | Priority order of inter-
dress register rupt sources of the
Interrupt source request 9 san?e level (occurring
number | ypper | Lower | Register Bit simultaneously)
External interrupt ch. O High
- IRQO0 | OXFFFA | OxFFFB ILRO LOO [1:0]
External interrupt ch. 4 A
External interrupt ch. 1
- IRQO1 OXFFF8 | OXxFFF9 ILRO LO1 [1:0]
External interrupt ch. 5
External interrupt ch. 2
- IRQ02 OXFFF6 | OXFFF7 ILRO LO02 [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 IRQO04 | OXFFF2 | OXFFF3 ILR1 L04 [1:0]
8/16-bit composite timer ch. 0 (lower) IRQO5 OXFFFO | OXFFF1 ILR1 LO5 [1:0]
8/16-bit composite timer ch. 0 (upper) IRQ06 | OXFFEE | OXFFEF ILR1 LO6 [1:0]
Touch interrupt (TINT) IRQO7 OXFFEC | OXFFED ILR1 LO7 [1:0]
General interrupt (GINT) IRQO8 | OXFFEA | OXFFEB ILR2 LO8 [1:0]
8/16-bit PPG ch. 1 (lower) IRQO9 | OXFFES8 | OXxFFE9 ILR2 LO9 [1:0]
8/16-bit PPG ch. 1 (upper) IRQ10 | OXFFE6 | OXFFE7 ILR2 L10 [1:0]
8/16-bit PPG ch. 2 (upper) IRQ11 OXFFE4 | OXFFES5 ILR2 L11 [1:0]
8/16-bit PPG ch. 0 (upper) IRQ12 OXFFE2 | OXFFE3 ILR3 L12 [1:0]
8/16-bit PPG ch. O (lower) IRQ13 | OXFFEO | OXFFE1 ILR3 L13 [1:0]
8/16-bit composite timer ch. 1 (upper) IRQ14 | OxFFDE | OXFFDF ILR3 L14 [1:0]
8/16-bit PPG ch. 2 (lower) IRQ15 | OXFFDC | OXFFDD ILR3 L15 [1:0]
I2C bus interface ch. 0 IRQ16 | OxFFDA | OXFFDB ILR4 L16 [1:0]
External interrupt ch. 8
- IRQ17 | OxFFD8 | OxFFD9 ILR4 L17 [1:0]
External interrupt ch. 9
8/10-bit A/D converter IRQ18 | OXFFD6 | OXFFD7 ILR4 L18 [1:0]
Time-base timer IRQ19 OxFFD4 | OxFFD5 ILR4 L19 [1:0]
Watch prescaler
IRQ20 | OxFFD2 | OxFFD3 ILR5 L20 [1:0]
Watch counter
Comparator ch. 0 IRQ21 | OXFFDO | OXFFD1 ILR5 L21 [1:0]
8/16-bit composite timer ch. 1 (lower) IRQ22 | OXFFCE | OXFFCF ILR5 L22 [1:0]
Flash memory
IRQ23 | OXFFCC | OXFFCD ILR5 L23 [1:0]
Low
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16. Pin States in Each Mode
16.1 MB95850K Series

_ Stop mode Watch mode
Pin name Norm?I obera Sleep mode On reset
ol SPL=0 SPL=1 SPL=0 SPL=1
Oscillation input | Oscillation input Hi-z Hi-zZ Hi-z Hi-Z —
Previous state : Previous state : Hi-Z
PFROX0 1/0 port+! 1/0 port+® kept ||r-1“r;5t kept It:lr;gt Input enabled**
Input1 ) blocked*L: *2 Input1 5 blocked*L: *2 (However, itdoes not
blocked*™ * blocked** * function.)
Oscillation input | Oscillation input Hi-Zz Hi-Zz Hi-Z Hi-Z —
Previous state : Previous state : Hi-Z
PF1/X1 VO portsd 0 portid kept Iﬂgft kept It:lp;ft Input enabled*3
pooebuis 2 | dockedt 2 | o UL ;| biockeart. 2 |Howelertages ot
Reset input** Reset input** Reset input Reset input Reset input Reset input Reset input**
PE2/RST PreV||<()gststate Hi-Z Prewlc()gststate Hi-Z nout Erl;e%bled*?’
1/0 port 1/0O port | p Input p Input p :
nput1 ) blocked*L: *2 Input1 ) blocked*L: *2 (However, itdoes not
blocked*™ * blocked*™ * function.)
Oscillation input | Oscillation input Hi-z Hi-z Hi-z Hi-Z —
PG1/X0A/ DIO04 /O port+Y/ /0 port*l/ Prewous*state Hi-Z*6 Prewous*state Hi-z+ Hi-Z 5
peripheral peripheral klﬁgbt Input1 ) kI(rE]BLt Inputl ) (Hl)r\]/\[/)g\teerni?glc?gs not
1 1 * L, *. *L, * ’
function I1/O function I/O blocked*L: *2 blocked blocked*L: *2 blocked function.)
Oscillation input | Oscillation input Hi-Z Hi-Zz Hi-Z Hi-Z —
PG2/X1A/ DIO03 |  I/O port*!/ VO portsly | Previous state Hi-Z* Previous state HiZ*6 HiZ
peripheral peripheral klﬁgtut Input1 ) klﬁgbt Inputl 5 (H(I)r\'/\?é'&:rnﬁgfgs not
1 1 * L, *. *xL, * il
function 1/0 function 1/0 blocked*L: *2 blocked blocked*L: *2 blocked function.)
I/O port/ I/O port/ : -
PO4/ANOO/ BEEP/ | peripheral peripheral Prﬁg;ﬁi’é o Hi-Z Prﬁgg;fssj State Hi-Z® HiZ
1 1 % * %
DIO01/TO01 anrgtlggr;r:é%{ anr;clggr:r:éOu{ Input blocked*2 Input blocked Input blocked*? Input blocked Input blocked
I/O port/ I/O port/ Previous state Hi-Z*6 Previous state Hi-Z*6
PO5/INTO5/ ANO1/ peripheral peripheral kept Inout kept Inout Hi-Z
CMPO_N/ TO00 function 1/O/ function 1/O/ Input blockedez’ %7, %8 Input blockedp*z' «7, %8 Input blocked*2
analog input analog input | blocked*? *7+ *8 blocked*? *7> *8
I/0 port/ I/0 port/ : ;
PO6/ANO2/ peripheral peripheral Prevklggf*state Hi-z*® ) Prevklggf*state Hi-z*® ) Hi-z
1 1 % * %
CMPO_O/ PPGO0 gjnrgiggr}nléou{ gjnr;ggr:r:é)ou{ Input blocked*2 Input blocked Input blocked*2 Input blocked Input blocked
I/O port/ I/O port/ Previous state Hi.7*6 Previous state Hi-z*6
PO7/ANO3/ peripheral peripheral kept Inout kept Inout Hi-Z
CMPO_P/ PPGO1 | function I/O/ function 1/O/ Input, blockgd*z’ %8 Input blockgd*z' %8 Input blocked*2
analog input analog input blocked*? *8 blocked*?: *8
/O port/ O port/ Previl(()gststate Hi-Z Previlt()gststate Hi-Z input Eri1-§bled*3
P10/DBG/ ECO peripheral peripheral Inout Input Inout Input (However, it does not
function 1/0 function 1/0 blockgd*z' 7 blocked*?: *7 blockgd*zv X7 blocked*2: *7 function.)
Previous state P Previous state —] Hi-Z
I/O port/ I/O port/ Hi-z* Hi-z* 3
PIINGes P! | peripheral | - periphera ‘ot put, | oL DU, | iowever does not
function 1/0 function 1/0 blocked*2 *7 blocked* * blocked*2 *7 blocked*< * function )
Previous state A Previous state — Hi-Z
I/O port/ I/O port/ Hi-zZ* Hi-Z* 3
PLAINGo0 P | peripheral | peripheral ot nput, | Rl DUt | iowever, tdoss ot
function I1/O function I1/O blocked*? *7 blocked*< * blocked*2: *7 blocked*< * func’tion.)
/0 port/ 110 port/ Previl(()gststate Hi-Z*6 Previlt()gststate Hi-Z*6 out Eri1-§bled*3
P15/INTO0/UCKO peripheral peripheral Inp%t Input2 ; Inp%t Input2 ; (HOV\?EVEI’ it does not
1 1 *<, k %<, % ’
function I/O function I/O blocked*2: *7 blocked blocked*2: *7 blocked function.)
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PRELIMINARY MB95F876K
Stop mode Watch mode
Pin name Norm?_l opera- Sleep mode P On reset
oD SPL=0 SPL=1 SPL=0 SPL=1
P46/INTO6/ SDA : . .
/0 port/ /0 port/ Prewrzgs state Hi-Z Previous state Hi-Z Hi-Z 3
f f pt kept Input enabled
Erchon o | thnctoniio oyt | blockedid. <7 +11 Dyt | blockedi2. 7. +11 | (However,itdoes not
P47/INTO7/ SCL blocked*< **» * blocked*< **» * function.)
P63/AREF
P65/S01
Previous state k12 Previous state Cxl2
P66/S02 I/O port/ I/O port/ kept* F:Ir;g;t kept* Hllnﬁn Hi-Z )
; ; "
P67/S03 touch input touch input bIOCII(r(]a%litz' 13 blocked+2: *13 bIOClI(r(]eF()il;l‘tZ' 13 blocked*2: *13 Input blocked
P70/S04
P71/S05

SPL: Pin state setting bit in the standby control register (STBC:SPL)

Hi-Z: High impedance

*1: The pin stays at the state shown when configured as a general-purpose 1/O port.

*2:  “Input blocked” means direct input gate operation from the pin is disabled.

*3:  “Input enabled” means that the input function is enabled. While the input function is enabled, a pull-up or pull-down operation
has to be performed in order to prevent leaks due to external input. If a pin is used as an output port, its pin state is the same
as that of other ports.

*4:  The PF2/RST pin stays at the state shown when configured as a reset pin.

*5:  In stop mode and watch mode, the pin functions as a TS direct output pin only when the SPL bit is set to “0” and the TS direct
output function is enabled.

*6:  The pull-up control setting is still effective.

*7: Though input is blocked, an external interrupt can be input when the external interrupt request is enabled.

*8:  Though input is blocked, an analog signal can be input to generate a comparator interrupt when the comparator interrupt is en-
abled.

*9:  Instop mode and watch mode, comparator input varies according to the register settings of the comparator, and the pin functions
as a comparator output pin only when the SPL bit is set to “0” and the comparator output function is enabled.

*10: In stop mode and watch mode, the pin functions as a beep output pin only when the SPL bit is set to “0” and the beep output
function is enabled.

*11: The IC bus interface can wake up the MCU in stop mode or watch mode when its MCU standby mode wakeup function is en-
abled. For details of the MCU standby mode wakeup function, refer to “CHAPTER 21 I2C BUS INTERFACE” in “New 8FX
MB95850K/860K/870K Series Hardware Manual”.

*12: In stop mode and watch mode, the pin outputs SNCLK only when it is used as a TS touch input pin and the TS is in operation.

*13: Though input is blocked, a touch signal can be input to generate a touch interrupt (TINT) when the TINT is enabled.
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16.2 MB95860K Series
Stop mode Watch mode
Pin name Norm?I GaeEr Sleep mode P On reset
el SPL=0 SPL=1 SPL=0 SPL=1
Oscillation input | Oscillation input Hi-Z Hi-Z Hi-Z Hi-Z —
Previous state : Previous state : Hi-Z
PFO/X0 ol ol kept Hi-Z kept Hi-Z Input enabled*3
I/0 port I/0 port Input Input ;
Input blocked*L: *2 Input blocked*L: *2 (However, it does
blocked*?: *2 blocked*?: *2 not function.)
Oscillation input | Oscillation input Hi-Z Hi-Z Hi-z Hi-Z —
Previous state : Previous state : Hi-Z
PFL/X1 /O port+l /O port+l kept IH"Z kept |H|-Z Input enabled*3
por port Input nput, Input nput, o | (However, it does
blocked*! *2 blocked*™ blocked*1: *2 blocked*™ not function.)
Reset input*4 Reset input*4 Reset input Reset input Reset input Reset input Reset input*4
— Previous state ; Previous state ; Hi-Z
PF2/RST kept Hi-Z kept Hi-Z Input enabled*3
I/O port 1/0 port Input Input :
Input blocked*L: *2 Input blocked*L: *2 (However, it does
blocked*?: *2 blocked*1: *2 not function.)
Oscillation input | Oscillation input Hi-Zz Hi-Z Hi-zZ Hi-Z —
PG1/X0A/ DIO04 110 port</ 110 port<l/ Pre\f(iguts*state Hi.z*6 Prevkiguts*state Hi-z*6 nout le_|ri1_§bled*3
peripheral peripheral Ingut Inpuj1 2 Ingut Inpu’El 2 (Hcr))wever, it does
function 1/0 function 1/O blocked*L: *2 blocked blocked*L: *2 blocked not function.)
Oscillation input | Oscillation input Hi-Z Hi-Z Hi-Z Hi-Z —
*1 «1 Previous state 46 Previous state ] Hi-Z
PG2/X1A/ DIO03 1/O port*+/ I/O port*+/ ket Hi-Z kept*> Hi-Z Input enabled*3
peripheral peripheral InBut Inpuﬂ}1 2 Ingut Inpuﬂf1 2 (ngever, it does
function I/O function 1/O blocked*L: *2 blocked blocked*L: *2 blocked not function.)
PO2/INT02/ TO10 Previous state A Previous state P Hi-Z
1/O port/ 1/O port/ kept Hi-Z Kept Hi-Z Inout enabled*3
peripheral peripheral In %t Input, In %t Input (H(?wever it does
function I/O function I/O bl kpd*z, .7 | blocked*? *7 bl pul, 7 | blocked*2 *7 *
PO3/INTO3/ TO11 ocke ocked not function.)
1/O port/ 1/O port/ : :
PO4/ANOO/ BEEP/ |  peripheral peripheral Prfggiﬂs, Sjgte Hi-ZO Prﬁg;ﬁﬂ? Sjate Hi-ZO HiZ
1 1 % % *.
DIO01 ;unn;iggr}r:gou{ gjnrgiggr}r:é%{ Input blocked*2 Input blocked Input blocked*2 Input blocked Input blocked
1/O port/ 1/O port/ Previous state Hi.z*6 Previous state Hi-z*6
PO5/INT0O5/ ANO1/ peripheral peripheral kept Input kept Input Hi-Z )
CMPO_N function 1/0O/ function 1/O/ Input 2, 7, %8 Input 2, %7, %8 Input blocked*
analog input analog input | blocked+? 7 8 | Dlocked*® >0 oy o2, 57, 48 | blocked*® x5
1/O port/ 1/O port/ . :
PO6/ANO2/ peripheral peripheral Pre‘ﬂggtisme Hi-Z® Pre"k'ggfftate Hi-Z® Hi-Z
CMPO_O/ PPGO0 ;unneﬁggr}nli)ou{ gjnr;iggr}nléou{ Input blocked*2 Input blocked Input blocked*2 Input blocked Input blocked
1/O port/ 1/O port/ Previous state Hi-Z*6 Previous state Hi-Z*6
PO7/ANO3/ peripheral peripheral kept Inout kept Inout Hi-Z
CMPO_P/ PPGO1 | function I/O/ function 1/O/ Input p 2, %8 Input p %2, %8 Input blocked*2
: : 2,48 blocked 2, 48 blocked
analog input analog input blocked*= * blocked** *
O port/ O port/ Prewggststate Hi-z PreVIlc()(lertstate Hi-Z nout le-|r|1-§bled*3
P10/DBG/ ECO peripheral peripheral Inp%t Input2 ; Inprl)Jt Input2 ; (Hcr))wever it does
1 1 %<&y K k&) * ’
function 1/0 function 1/O blocked*2: *7 blocked blocked*2: *7 blocked not function.)
Previous state A Previous state 46 Hi-Z
p13/iNTO4/uI0/DI | VO port/ O port/ kept:> Hi-Z kept:> Hi-Z Input enabled*3
002 peripheral peripheral Input Inpu*tz «7 Input Inpufz «7 (However, it does
function 1/0 function 1/0 blocked*2: *7 blocked blocked*2: *7 blocked not function.)
/O port/ /O port/ Previous state Hi-Z*6 Previous state Hi-Z*6 Hi-Z 3
P14/INTO1/UOO peripheral peripheral Il:]%%tt Input2 5 Iﬁ%%tt Input2 5 (Ilj]gv%tesgs?tle(zj%es
function 1/0 function 1/0 blocked*2 *7 blocked** blocked*2 *7 blocked** not function.)
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: Stop mode Watch mode
Pin name Norm?I opera Sleep mode P On reset
el SPL=0 SPL=1 SPL=0 SPL=1
110 port/ 1/0 port/ Previlt()gststate Hi-Z*6 Previlc()gststate Hi-Z*6 nout Eri1-§bled*3
P15/INTO0/UCKO peripheral peripheral Inp%t Input2 ; |onl).It Input2 ; (H(?wever it does
1 1 X<y k *<, % ’
function I/O function I/O blocked*2: *7 blocked blocked*2: *7 blocked not function.)
P44/ANO6/ TOO0/
DIO03/ PPG10 1/O port/ 1/O port/ ; i
peripheral peripheral Prevklgu;state Hi-z*6 Prevklguf*state Hi-z*6 Hi-Z
function 1/0/ function IO/ | | bl%cked*z Input blocked*? Inout bl%cked*z Input blocked*2 |  Input blocked*2
P45/ANO7/ TO01/ | analoginput | analog input p p
DIO04/ PPG11
PA46/INTO6/ SDA Previous state ; Previous state ; Hi-Z
1/O port/ 1/O port/ Kkept Hi-Z Kept Hi-Z Inout enabled*3
peripheral peripheral Inp%t Ingyt*7 a1 |onl)Jt |nggt*7 1 (ngever, it does
BA7IINTO7] SCL function I/O function I/O blocked*2: «7» 11 blocked blocked*2: *7» +11 blocked not function.)
/0 port/ JOpory | Previousstate | yiz6 | Previousstate | 6 oz
P60/EC1/ DIO00 peripheral peripheral Ingut Input2 ; Ingut Input2 ; (Hc[))wever it does
function I/O function I/O blocked*2 *7 blocked*< blocked*2: *7 blocked*< not function.)
P63/AREF
P64/S00
P65/S01
P66/S02 Previous state Hi-z*12 Previous state Hiz+12
P67/S03 1/0 port/ 1/0 port/ kept*! Insut kept+! Inout Hi-Z
touch input touch input Input p %2, %13 Input p %2, %13 Input blocked*2
2, %13 blocked 2, %13 blocked
P70/S04 blocked** * blocked*: *
P71/S05
P72/S06
P73/S07
SPL.: Pin state setting bit in the standby control register (STBC:SPL)

Hi-Z:
*1:
*2:
*3:

*4.

*5:

*6:

*7:

*8:

*9:

*10:

*11:

*12:
*13:

High impedance

The pin stays at the state shown when configured as a general-purpose 1/O port.

“Input blocked” means direct input gate operation from the pin is disabled.

“Input enabled” means that the input function is enabled. While the input function is enabled, a pull-up or pull-down operation
has to be performed in order to prevent leaks due to external input. If a pin is used as an output port, its pin state is the same
as that of other ports.

The PF2/RST pin stays at the state shown when configured as a reset pin.

In stop mode and watch mode, the pin functions as a TS direct output pin only when the SPL bit is set to “0” and the TS direct
output function is enabled.

The pull-up control setting is still effective.

Though input is blocked, an external interrupt can be input when the external interrupt request is enabled.

Though input is blocked, an analog signal can be input to generate a comparator interrupt when the comparator interrupt is en-
abled.

In stop mode and watch mode, comparator input varies according to the register settings of the comparator, and the pin functions
as a comparator output pin only when the SPL bit is set to “0” and the comparator output function is enabled.

In stop mode and watch mode, the pin functions as a beep output pin only when the SPL bit is set to “0” and the beep output
function is enabled.

The I12C bus interface can wake up the MCU in stop mode or watch mode when its MCU standby mode wakeup function is en-
abled. For details of the MCU standby mode wakeup function, refer to “CHAPTER 21 12C BUS INTERFACE” in “New 8FX
MB95850K/860K/870K Series Hardware Manual”.

In stop mode and watch mode, the pin outputs SNCLK only when it is used as a TS touch input pin and the TS is in operation.
Though input is blocked, a touch signal can be input to generate a touch interrupt (TINT) when the TINT is enabled.
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16.3 MB95870K Series

Stop mode Watch mode
Pin name Norm?I S Sleep mode P On reset
e SPL=0 SPL=1 SPL=0 SPL=1
Oscillation input | Oscillation input Hi-Z Hi-Z Hi-Z Hi-Z —
Previous state : Previous state : Hi-Z
PFO/X0 9 o kept Hi-Z kept Hi-Z Input enabled*3
1/O port 1/O port Inout Input Inout Input H td
blockedrl 2 | blocked*:2 | BB 2 | blocked+!:+2 | (MORIRR e Roee
Oscillation input | Oscillation input Hi-zZ Hi-Zz Hi-Z Hi-Z —
Previous state : Previous state : Hi-Z
PF1/X1 ° o kept Hi-Z kept Hi-2 Input enabled*3
1/0 port 1/O port Inout Input Inout Input H ritd
blockgclij*l' *2 blocked*! ** blockep;*L *2 blocked* <2 | { r?(\;\{ef\lﬁétlionc;es
Reset input*4 Reset input*4 Reset input Reset input Reset input Reset input Reset input*4
— Previous state : Previous state : Hi-Z
PF2/RST kept Hi-Z kept Hi-Z Input enabled*3
1/O port I/O port Inout Input Inout Input H it d
blockegr <2 | blocked*t+2 |0 B o | blockeat+2 | (HGie
Oscillation input | Oscillation input Hi-Z Hi-Z Hi-Zz Hi-Z —
PG1/X0A/ DIO04 110 port+Y/ /O port*l/ Previous*state Hi-Z*6 Previous*state Hi-7*6 Hi-Z I
/ : kept kept Input enabled
peripheral peripheral Input Input Inout Input (However, it does
function I/O function 1/0 blockgd*L 2 blocked*L: *2 blocke?d*l' «2 blocked*1: *2 not function.)
Oscillation input | Oscillation input Hi-Z Hi-Z Hi-Z Hi-Z —
PG2/X1A/ DIO03 e port*ll e port*ll Previous*sstate Hi-z*6 Previous*Sstate Hi-Z*6 Hi-Z 3
/ : kept kept Input enabled
peripheral peripheral Input Inpuﬁl 2 Input Inpuﬂ}1 2 (However, it does
function 1/0 function I/O blocked*L: *2 blocked blocked*L: *2 blocked not function.)
POO/INTOO
PO1/INTOL 1/0 port/ 1/0 port/ Previous state Hi.z*6 Previous state Hi-Z*6 Hi-Z 3
. : kept kept Input enabled
peripheral peripheral Input Inpu*t2 7 Input Inpu’}2 7 (However, it does
P02/INTO2 function 1/0 function I/O blocked*2: *7 blocked blocked*2 *7 blocked not function.)
PO3/INTO3
1/0 port/ 1/O port/ Previous state Hi-Z*6 Previous state Hi-Z*6
peripheral peripheral kept kept Hi-Z
P0O4/INTO4/ ANOO function 1/O/ function 1/O/ Input Inpu*tz’ «7 Input Inpu*tzv «7 Input blocked*?
: h 2, %7 blocked 2, %7 blocked
analog input analog input blocked** * blocked** *
1/0 port/ 1/0O port/ Previous state Hi-z*6 Previous state Hi-Z*6
PO5/INTO5/ ANO1/ peripheral peripheral kept Input kept Input Hi-Z )
) ) "
cMPO_N Qunréﬁggr}n'ﬂ Q“n”eﬁggrl%ou{ blockbued <7, «6 | blocked™® <758 | |\ DU 7 g | blocked#? +7:+8 | NPt blocked
1/0 port/ 1/0O port/ : .
P06/ANO2/ peripheral peripheral Prevklgl;f*state Hi-z*8 ) Prevklglsts*state Hi-z*8 ) Hi-zZ
CMPO_O function 1/0O/ function 1/0O/ 2 | Input blocked* 2 | Input blocked* Input blocked*
analog input analog input Input blocked* Input blocked*
Previous state Hi-Z*6 Previous state Hi-Z*6
PO7/ANO3/ 1/0 port/ 1/0 port/ kept Input kept Input Hi-Z 5
- - .
CMPO_P analog input analog input b|oc||?§5f2~ 5 blocked*2: *8 blocll?gél’fz' " blocked*2 *8 Input blocked
. . Hi-Z
1/0 port/ 1/0O port/ Previous state : Previous state : 3
: - Hi-Z Hi-Z Input enabled*
P10/DBG peripheral peripheral kept 2 kept 2 :
function 1/0 function /O | Input blocked#2 | NPut blocked™ |, i+ piocked+2 | InPut blocked* (Hr?cv)‘ﬁ\ﬁgt'itogges
/0 port/ I/O port/ Prevkiggf*sstate Hi-z*0 Prevkiglsts*sstate Hi-z+° Input '(:ri;a%bled*3
P11/ECO0/ DIO0O1 peripheral peripheral Inout Input Inout Input (However, it does
function 1/0 function I/O p blocked*2: * p blocked*2 7 !

blocked*2 *7

blocked*? *7

not function.)
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i Stop mode Watch mode
Pin name Norm?I G Sleep mode P On reset
(i SPL=0 SPL=1 SPL=0 SPL=1
. . Hi-Z
1/0 port/ 1/0O port/ Previous state P Previous state - 3
: : Hi-z* 10 Hi-z* Input enabled*
P12/BEEP peripheral peripheral kept+10 2 kept* 2 -
function 1/0 function I/0 | Input blocked+2 | NPut blocked™= | ) i+ blocked#2 | InPut blocked (Hr?(\;\{efnﬁrc,tlig(rj]c;es
1/0 port/ 1/0 port/ Previous 5state Hi-z*6 Previous 5state Hi-Z*6 Hi-Z 3
P13/Ul0/ DIO02 peripheral peripheral klﬁpht Input klﬁptut Input (Ilj](?v?/é\?g?ti)tled%es
function I1/O function 1/0 blockgd*z’ 7 blocked*2: *7 blockgd*z' «7 blocked*2: *7 not function.)
. . Hi-z
1/0O port/ 1/0O port/ Previous state - Previous state - 3
. f Hi-z* Hi-z* Input enabled*
P14/U00 peripheral peripheral kept 2 kept 2 :
function 1/0 function /O | Input blocked+2 | 'NPUt blocked* Input blocked*2 | "Put blocked* (Hr?(\;\ﬁ\lﬁgtlitogc;es
1/0 port/ 1/0 port/ Previous state Hi-Z*6 Previous state Hi-Z*6 Hi-Z 3
%
P15/UCKO peripheral peripheral Il:mi)%tt Input2 ; I':]%%tt Input2 ; (Il-?gvl\J/:esgra?tl%%es
1 1 *<Ly Kk *x<y K )
function 1/10 function I/O blocked*2: *7 blocked blocked*2 *7 blocked not function.)
P16/INTO9/ TO11 1/0 port/ /0 port/ Previous state Hi-z*6 Previous state Hi-Z*6 Hi-Z 3
peripheral peripheral Il:]e%tt Input I':]e%tt Input (Ilj](?vldésgrati)tlfj(z)es
function I/O function 1/0 bl kpd*z, 7 blocked*2: *7 bl kpd*z, «7 blocked*2: *7 tunci
P17/INTO8/ TO10 ocke ocke not function.)
P40/AN04/ PPGO0 1/0 port/ 1/O port/ . .
peripheral peripheral | PTeVipLS St Hi-ze® | Previees stae Hi-z® HiZ
PA1/ANGS/ PPGOL faunrgzlggr}r::)%{ ;unr:iggr}nléou{ Input blocked*2 Input blocked Input blocked*2 Input blocked Input blocked
PA42/INTO6/ PPG10 Previous state ) Previous state : 546 Hi-Z
1/0 port/ 1/0O port/ Hi-Z Hi-Z %3
: : kept kept Input enabled
peripheral peripheral Input Inpuﬂ}2 E Input Inpuﬂ}2 7 (However, it does
P43/INTO7/ PPGIL function 110 function I/O blocked*2 *7 blocked blocked*2 *7 blocked not function.)
P44/ANO6/
1/O port/ 1/O port/ : .
TO00/DIO03 peripheral | peripheral | PEYOUSS@e | g | Prevousgate | iz HZ
P45/ANO7/ function 1/0/ function 1/0/ Input blocked*2 Input blocked* Input blocked*2 Input blocked* Input blocked*
TO01/DIO04 analog input analog input
P46/SDA . . .
1/0 port/ 1/0 port/ Prewi(()us state Hi-Z Prewl(()us state Hi-Z H|—Zbl 43
ipheral eripheral ept Input ept Input Input enable
fﬁﬁgltri)on 110 fﬁnctri)on 110 Input, ., blocke%*z' *11 Input, ., blocke%*z' a1 | (However, it does
PA7/SCL blocked*? "11 blocked*2 "1 not function.)
/0 port /0 port Prevkigu?*state Hi-7*6 Prevkiguts*state Hi.7*6 nout ':ri\-efbled*s
P60/EC1/ DIO00 peripheral peripheral Ingut Input2 ; InBut Input2 ; (HCFJ)WEVF)I' it does
1 1 *<y Kk *<y K ’
function 1/0O function I/O blocked*2: *7 blocked blocked*2 *7 blocked not function.)
P61/PPG20 10 vort 10 portf Hi-Z
1/0 por 1/0O por Previous state 46 Previous state 546 3
peripheral peripheral kept o |in utH lglgcked*2 kept | utH tl)lgcked*2 (ngtesgs ti)tledc:)es
function 1/0 function I/O Input blocked* p Input blocked* p not function
P62/PPG21 )
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. Stop mode Watch mode
Norm?I G Sleep mode P On reset
[t SPL=0 SPL=1 SPL=0 SPL=1

Pin name

P63/AREF

P64/S00

P65/S01

P66/S02

P67/S03

P70/S04 [ i
Prewouslsztate Hi.z*12 Prewouslsétate Hi-z*12

110 port/ I/0 port/ kept* kept* Hi-Z
P71/S05 touch input touch input pug bloché%litz, #13 put b|oc||<ré%lit2, +13 | Input blocked?

Inpu Inpu
P72/S06 blocked*? *13 blocked*? 13

P73/S07

P74/S08

P75/S09

P76/S10

P77/S11

SPL: Pin state setting bit in the standby control register (STBC:SPL)
Hi-Z: High impedance

*1:
*2:
*3:

*4.
*5:
*6:
*7:
*8:

*9:

*10:

*11:

*12:
*13:

The pin stays at the state shown when configured as a general-purpose 1/O port.

“Input blocked” means direct input gate operation from the pin is disabled.

“Input enabled” means that the input function is enabled. While the input function is enabled, a pull-up or pull-down operation
has to be performed in order to prevent leaks due to external input. If a pin is used as an output port, its pin state is the same
as that of other ports.

The PF2/RST pin stays at the state shown when configured as a reset pin.

In stop mode and watch mode, the pin functions as a TS direct output pin only when the SPL bit is set to “0” and the TS direct
output function is enabled.

The pull-up control setting is still effective.

Though input is blocked, an external interrupt can be input when the external interrupt request is enabled.

Though input is blocked, an analog signal can be input to generate a comparator interrupt when the comparator interrupt is en-
abled.

In stop mode and watch mode, comparator input varies according to the register settings of the comparator, and the pin functions
as a comparator output pin only when the SPL bit is set to “0” and the comparator output function is enabled.

In stop mode and watch mode, the pin functions as a beep output pin only when the SPL bit is set to “0” and the beep output
function is enabled.

The I2C bus interface can wake up the MCU in stop mode or watch mode when its MCU standby mode wakeup function is en-
abled. For details of the MCU standby mode wakeup function, refer to “CHAPTER 21 12C BUS INTERFACE” in “New 8FX
MB95850K/860K/870K Series Hardware Manual”.

In stop mode and watch mode, the pin outputs SNCLK only when it is used as a TS touch input pin and the TS is in operation.
Though input is blocked, a touch signal can be input to generate a touch interrupt (TINT) when the TINT is enabled.
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PRELIMINARY MB95F876K
17. Electrical Characteristics
17.1 Absolute Maximum Ratings
Rating .
Parameter Symbol - Unit Remarks
Min Max
Power supply voltage*! Vee Vgs 03| Vgg 6 \
Input voltage*! v, Vss 03| Vgg 6 | V [*2
Output voltage*! Vo |Vss 03| Vgg 6| V [*2
Maximum clamp current lcLamp 2 2 mA |Applicable to specific pins*3
Total maximum clamp current Biciavpl — 20 mA |Applicable to specific pins*3
“L” level maximum output current loL — 15 mA
“L” level average current For pins other than P06, P07, P40 to P45
loLavi 4 Average output current =
A operating current uoperating ratio (1 pin)
— m
For P06, PO7, P40 to P45
loLave 12 Average output current =
operating current uoperating ratio (1 pin)
“L” level total maximum output current GoL — 100 mA
“L" level total average output current Total average output current =
GoLay — 37 mMA |operating current uoperating ratio
(Total number of pins)
“H” level maximum output current loH — 15 mA
“H” level average current For pins other than P06, P07, P40 to P45
loHAVL 4 Average output current =
A operating current uoperating ratio (1 pin)
— m
For P06, PO7, P40 to P45
loHAV2 8 Average output current =
operating current uoperating ratio (1 pin)
“H” level total maximum output current Gon — 100 mA
“H” level total average output current Total average output current =
Gonay — 47 mMA |operating current uoperating ratio
(Total number of pins)
Power consumption Py — 320 mw
Operating temperature Ta 40 85 Q
Storage temperature Tstg 55 150 aQ
Operating humidity Hopr 5 95 %
r?ggterI()JStatlc discharge (human-body HBM . 8000 v For the TS touch input pins: SO0 to S11

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

*2: V; and Vg must not exceed Ve 0.3 V. V; must not exceed the rated voltage. However, if the maximum current to/from an input

is limited by means of an external component, the I ayp rating is used instead of the V, rating.
*3: Specific pins: PO0 to P07, P11 to P17, P40 to P45, P60 to P67, P70 to P77, PFO, PF1, PG1, PG2
« Use under recommended operating conditions.

« Use with DC voltage (current).

» The HV (High Voltage) signal is an input signal exceeding the V¢ voltage. Always connect a limiting resistor between the HV
(High Voltage) signal and the microcontroller before applying the HV (High Voltage) signal.

« The value of the limiting resistor should be set to a value at which the current to be input to the microcontroller pin when the HV
(High Voltage) signal is input is below the standard value, irrespective of whether the current is transient current or stationary

current.
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« When the microcontroller drive current is low, such as in low power consumption modes, the HV (High Voltage) input potential
may pass through the protective diode to increase the potential of the V¢ pin, affecting other devices.

« If the HV (High Voltage) signal is input when the microcontroller power supply is off (not fixed at 0 V), since power is supplied
from the pins, incomplete operations may be executed.

« If the HV (High Voltage) input is input after power-on, since power is supplied from the pins, the voltage of power supply may
not be sufficient to enable a power-on reset.

« Do not leave the HV (High Voltage) input pin unconnected.

» Example of a recommended circuit:

Input/Output equivalent circuit

Protective diode

Vce
Limiting J P-ch
resistor ‘_—| %
HV(High Voltage) input (0 V to 16 V) —’\/\/v—[_, '

Warning: Semiconductor devices can be permanently damaged by application of stress (voltage, current, temperature, etc.) in
excess of absolute maximum ratings. Do not exceed these ratings.
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17.2 Recommended Operating Conditions
(Vss =0.0V)
Parameter Symbol - value Unit Remarks
Min Max
Power supply voltage 288 55 When the device is powered on or _in_on-chip debug
mode, or when the LVD reset circuit is enabled
Vee 2.4 55 V' [When the LVD reset circuit is disabled
2.3 55 Hold condition in stop mode
Decoupling capacitor Cs 0.022 1 uF |*
Operating temperature - 40 85 T Other than on-chip debug mode
A 5 35 On-chip debug mode

*-

Use a ceramic capacitor or a capacitor with equivalent frequency characteristics. The bypass capacitor for the V¢ pin must have

a capacitance larger than Cg. For the connection to a decoupling capacitor Cg, see the diagram below. To prevent the device from
unintentionally entering an unknown mode due to noise, minimize the distance between the C pin and Cg and the distance be-
tween Cg and the Vgg pin when designing the layout of a printed circuit board.

DBG / RST/ C pins connection diagram

DBG

RST

Connect the DBG pin to an external pull-up resistor of 2 k : 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.

Warning:

The recommended operating conditions are required in order to ensure the normal operation of the semiconductor device. All of
the device's electrical characteristics are warranted when the device is operated within these ranges.

Always use semiconductor devices within their recommended operating condition ranges. Operation outside these ranges may
adversely affect reliability and could result in device failure.

No warranty is made with respectto uses, operating conditions, or combinations not represented on the data sheet. Users considering
application outside the listed conditions are advised to contact their representatives beforehand.
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17.3 DC Characteristics
(Vee = 5.0 V£10%, Vgg = 0.0 V, Ty = -40 °C to +85 °C)
) N Value )
Parameter Symbol Pin name Condition - Unit Remarks
Min Typ Max
“H” level input Vil P13, P46, P47 — 0.7 Vee — | Vee 03| v |CMOSinputlevel
voltage
9 Vigs |Other than P13, P46, P47, PF2 — 0.8 Ve — | Vec 03| Vv |Hysteresisinput
Vibm  |PF2 — 0.8 Ve — | Vge 03| v |Hysteresis input
“L” level input Viu P13, P46, P47 — Vss 0.3 — 0.3 Ve VvV |CMOS input level
voltage
g Viis  |Other than P13, P46, P47, PF2 — Vgs 03| — 0.2 Ve Vv |Hysteresis input
Vim  |PF2 — Vgs 03| — 02Vee | Vv |Hysteresis input
Open-drain P10, P46, P47, PF2
output applica- Vb — Vgs 0.3 — Vss 55| V
tion voltage
“H” level out- Output pins other than P06,
put voltage Von1 |P07, P10, loy= 4mA Vee 0.5 — — \Y;
P40 to P45, PF2
P06, PO7
Vv ' ' lon= 8mMA V 0.5 — —
OHZ P40 to P45 OH ce v
“L" level out- Output pins other than
put voltage VoL1 |P06, P07, lop =4 mA — — 0.4 \Y
P40 to P45
P06, P07
V, ’ ’ loL =12 mA — — .
OL2 P40 to P45 o 04 v
Input leak cur- All input When the internal
rent (Hi-Z out- pins pull-up resistor is dis-
I 0.0V<V, <V, _
put leak H ! ce 5 5 WA abled
current)
Internal R Other than P10, P46, P47, V=0V When the internal
pull-up resistor PULL " |PFO, PF1, PF2 - 25 50 100 k: pull-up resistor is
| t i Other than V, dV enabled
nput capaci- er than an
taﬁce P Cin cc ss f=1 MHz — 5 15 pF
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Parameter

Symbol

Pin name

Condition

Value

Min

Typ

Max

Unit

Remarks

Power supply
current*3

lccs

lecL

lccLs

lccT

Vee
(External clock
operation)

Fep = 32 MHz
FMP =16 MHz

Main clock mode
(divided by 2)

4.7

5.8

mA

Except during Flash
memory programming
and erasing

8.6

13.8

mA

During Flash memory
programming and eras-
ing

6.1

9.1

mA

FCH =32 MHz
FMP =16 MHz

Main sleep mode
(divided by 2)

2.2

mA

FoL = 32 kHz
FuvpL = 16 kHz
Subclock mode

(divided by 2)

Tao= 25°C

63

145

At A/D conversion

FoL = 32 kHz

FupL = 16 kHz
Subsleep mode
(divided by 2)

Ta= 25°C

11

16

HA

In deep standby mode

FeL = 32 kHz
Watch mode
Main stop mode
Ta= 25°C

13

HA

In deep standby mode

lcempLL

lccmer

lccscr

FmcrpLL = 16 MHz
Fmp = 16 MHz
Main CR PLL clock
mode
(multiplied by 4)
Ta= 25°C

51

6.8

mA

FCRH =4 MHz

FMP =4 MHz

Main CR clock
mode

1.4

4.6

mA

Sub-CR clock
mode (divided by 2)
Ta= 25°C

58.1

230

lccTs

lcch

Vee
(External clock operation)

Fen = 32 MHz
Time-base timer
mode
Ta= 25°C

590

660

In deep standby mode

Substop mode
Ta= 25°C

13

In deep standby mode
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Value
Parameter Symbol Pin name Condition - Unit Remarks
Min Typ Max
Power supply Vee Current consump-
current*3 ly tion of the compara- — 60 160 MA
tor
Current consump-
tion of the low-volt-
| — 4 7 A
Vb age detection reset K
circuit
Current consump-
IcRH tion of the main CR — 240 320 UA

oscillator

Current consump-
| tion of the sub-CR 7 20 A
CRL oscillator oscillat- K

ing at 100 kHz

Current consump-
tion difference
between normal
InsTBY standby mode and - 20 30 KA
deep standby mode

Ta= 25°C

Current consump-
tion difference
between standby
mode with the TS in
lrsc operation and o 37 €0 WA
standby mode with
the TS not in opera-

tion

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

Document Number: 002-09305 Rev. *C

supply current is the sum of adding the current consumption of the low-voltage detection reset circuit (I,\p) to one of the values
from Icc to Iccn. In addition, when both the low-voltage detection reset circuit and a CR oscillator are selected, the power supply
current is the sum of adding up the current consumption of the low-voltage detection circuit, the current consumption of the CR
oscillators (Icgrp Or IcrL) and one of the values from Ic¢ to Iccy. In on-chip debug mode, the main CR oscillator (Icgy) and the
low-voltage detection resket circuit are always in operation, and current consumption therefore increases accordingly.

See “4. AC Characteristics Clock Timing on page 141" for Fcy, Fey, Fecrny and FycrplL-

See “4. AC Characteristics Source Clock/Machine Clock on page 145" for Fyp and Fyp,.

The power supply current value in standby mode is measured in deep standby mode. The current consumption in normal stand-
by is higher than that in deep standby mode. The power supply current value in normal standby can be found by adding the
current consumption difference between normal standby mode and deep standby mode (Instgy) to the power supply current
value in deep standby mode. For details of normal standby and deep standby mode, refer to “CHAPTER 3 CLOCK CONTROL-
LER” in “New 8FX MB95850K/860K/870K Series Hardware Manual”.
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17.4 AC Characteristics

17.4.1 Clock Timing
(Vec=24V1055V,Vgs=0.0V,Tp= 40°Cto 85°C)

Value
Parameter Symbol Pin name Condition : Unit Remarks
Min Typ Max
X0, X1 — 1 — 16.25 | MHz [When the main oscillation circuit is used
Fch X0 X1: open 1 — 12 MHz . .
When the main external clock is used
X0, X1 * 1 — 325 MHz
Operating conditions
3.92 4 4.08 MHz |» The main CR clock is used.
* 0@ dTp, d 70 &
Fcrn - - Operating conditions
38 4 42 MHz |° The main CR clock is used.

« 400G dT, O &,
70¢ Tpod 85 ¢

Operating conditions
7.84 8 8.16 MHz |« PLL multiplication rate: 2
* 0@ dTp, d 70 &

Operating conditions

e PLL multiplication rate: 2

e 40 € dT, O &,
700¢& Tpod 8 &

Operating conditions
9.8 10 10.2 MHz |« PLL multiplication rate: 2.5
* 0@ dTp d 70 &
Clock frequency Operating conditions
* PLL multiplication rate: 2.5
9.5 10 10.5 MHz . 40¢dT, O,
700¢& Tpod 8 &

7.6 8 8.4 MHz

F — J—
MCRPLL Operating conditions
11.76 12 12.24 | MHz |+ PLL multiplication rate: 3
* 0@ dTp d 70 &
Operating conditions
e PLL multiplication rate: 3
114 12 12.6 MHz |, 40 € dT, 0 ¢,
700¢& Tpod 8 &
Operating conditions
15.68 16 16.32 | MHz |+ PLL multiplication rate: 4
* 0@ dTp d 70 &
Operating conditions
e PLL multiplication rate: 4
15.2 16 16.8 MHz |, 40 € dT, O @,
700¢& Tpod 8 &
— 32.768 — kHz |When the sub-oscillation circuit is used
FeL XO0A, X1A — -
— 32.768 — kHz |When the sub-external clock is used
FcrL — — 50 100 150 kHz |When the sub-CR clock is used
X0, X1 — 61.5 — 1000 ns |When the main oscillation circuit is used
. thevL X0 X1: open 83.4 — 1000 ns .
Clock cycle time When an external clock is used
X0, X1 * 30.8 — 1000 ns
t ey XO0A, X1A — — 30.5 — pus  |When the subclock is used
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Value
Parameter Symbol Pin name Condition : Unit Remarks
Min Typ Max
t X0 X1: open 334 — — ns
WHL1
Input clock twia X0, X1 * 12.4 — — ns |When an external clock is used, the duty ratio
pulse width : should range between 40% and 60%.
¥VH2' XO0A — — 15.2 — ps
WL2
Input clock ¢ X0 X1: open — — 5 ns
rising time and tCR’ When an external clock is used
falling time CF X0, X1 * — — 5 ns
CR oscillation tCRHWK — — — — 50 s |When the main CR clock is used
start time terLWK — — — — 30 us |When the sub-CR clock is used
PLls_t;)rStCtl#;lgon tMCRPLLWK — — — — 100 pus  |When the main CR PLL clock is used

*-

Document Number: 002-09305 Rev. *C

The external clock signal is input to X0 and the inverted external clock signal to X1.
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Input waveform generated when an external clock (main clock) is used

theve
twH twia
ter ter
/0.8 Ve 0.8 Voo
X0, X1 / \
A 0.2 Vcc §0.2 Vee / 0.2 Vcc

Figure of main clock input port external connection

When a crystal oscillator or ~ When an external clock is used When an external clock
a ceramic oscillator is used (X1 is open) is used

X0 X1 X0 X‘l X0 X1
Open

[] Fcu
f Fen Fen

Input waveform generated when an external clock (subclock) is used

teve

twh2 twez

tcr ter

40.8 Vcc 0.8 Vcc>
X0A / \
0.2

Figure of subclock input port external connection

Z0.2 Vee

CcC

<0.2 Vee 7

When a crystal oscillator or When an external clock
a ceramic oscillator is used is used
X0A  X1A X0A X1A
T

W oF
o
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Input waveform generated when an internal clock (main CR clock) is used

tCRHWK : : 1/FcrH :
| —>

Main CR clock

Oscillation starts Oscillation stabilizes

Input waveform generated when an internal clock (sub-CR clock) is used

tCRLWK i i 1/FcrL i
d —>

Sub-CR clock

Oscillation starts Oscillation stabilizes

Input waveform generated when an internal clock (main CR PLL clock) is used

1/FMCRPLL
tMCRPLLWK b

>

Main CR PLL clock

Oscillation starts Oscillation stabilizes
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17.4.2 Source Clock/Machine Clock
(Vcc =5.0Vrl0%, Vgg=0.0V, Tp= 40°Cto 85°C)
Pin Value )
Parameter Symbol - Unit Remarks
e Min Typ Max
When the main external clock is used
61.5 — 2000 ns |Min: Fcy = 32.5 MHz, divided by 2
Max: Fcy = 1 MHz, divided by 2
When the main CR clock is used
cycle time*L tscik — Max: Fcry = 4 MHz, divided by 4
- 61 . s |When the sub-oscillation clock is used
U IF¢, = 32.768 kHz, divided by 2
- 20 - s When the sub-CR clock is used
HS I FcRL = 100 kHz, divided by 2
F 0.5 — 16.25 | MHz |When the main oscillation clock is used
sP — 4 12.5 | MHz |When the main CR clock is used
Source clock — -
frequency - — 16.384 — kHz |When the sub-oscillation clock is used
FspL . 50 . kHz | When the sub-CR clock is used
FCRL =100 kHZ, d|V|ded by 2
When the main oscillation clock is used
61.5 — 32000 | ns |Min: Fgp = 16.25 MHz, no division
Max: Fgp = 0.5 MHz, divided by 16
) When the main CR clock is used
Machine C'ggk 250 — 4000 ns |Min: Fgp = 4 MHz, no division
cycle time Max: Fgp = 4 MHz, divided by 16
(minimum tvmeLk — — .
instruction When the sub-oscillation clock is used
execution time) 61 — 976.5 us |Min: Fgp, = 16.384 kHz, no division
Max: Fgp, = 16.384 kHz, divided by 16
When the sub-CR clock is used
20 — 320 ps [Min: Fgp = 50 kHz, no division
Max: Fgp, = 50 kHz, divided by 16
E 0.031 — 16.25 | MHz |When the main oscillation clock is used
) MP 0.25 — 16 MHz |When the main CR clock is used
Machine clock — -
frequency - 1.024 — 16.384 | kHz |When the sub-oscillation clock is used
FumpL When the sub-CR clock is used
3.125 — 50 kHz Fepy = 100 kHz

*1: This is the clock before it is divided according to the division ratio set by the machine clock division ratio select bits (SY-
CC:DIV[1:0]). This source clock is divided to become a machine clock according to the division ratio set by the machine clock
division ratio select bits (SYCC:DIV[1:0]). In addition, a source clock can be selected from the following.

» Main clock divided by 2
* Main CR clock

« PLL multiplication of main CR clock (Select a multiplication rate from 2, 2.5, 3 and 4.)

» Subclock divided by 2
* Sub-CR clock divided by 2

*2: This is the operating clock of the microcontroller. A machine clock can be selected from the following.

« Source clock (no division)
« Source clock divided by 4
« Source clock divided by 8
» Source clock divided by 16
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Schematic diagram of the clock generation block
Fer Divided by 2
(Main oscillation clock) wided by
Fcru
(Main CR clock)
SCLK Division circuit
x 1
FnmcreLL (Source clock) MCLK
(Main CR PLL clock) z 52 > (Machine clock)
x 1/16
Fe. Divided by 2
(Suboscillation clock) wided by
Machine clock divide ratio select bits
(SYCC:DIV[1:0])
Fert Divided by 2
(Sub-CR clock) widedby

Clock mode select bits
(SYCC:SCS[2:0])

Operating voltage - Operating frequency (Tp = 40°Cto 85°C)

55 | ;
5.0 |-
b ;
) N
o) - .
£ 0 A/D converter operation range
) “F
> i
= asf
T [
@ -
8- 30
@) 2.7 frm e
24 = . .
[ 1 ] 1
B} | ! :
[ 1 1 | 1 1 1 1 1 | 1 1 1 1 1 [
16 kHz 3 MHz 10 MHz 16.25 MHz

Source clock frequency (Fsp/FspL)
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17.4.3 External Reset
(Vcc =5.0Vrl0%, Vgg=0.0V, Tp= 40°Cto 85°C)
Value .
Parameter Symbol - Unit Remarks
Min Max
RST “L” level .
pulse width tRSTL 2 twek - ns
*. See “Source Clock/Machine Clock” for tyc k-
tRsTL
RST
—0.2 Vcc ——0.2 Vcc
17.4.4 Power-on Reset
(Vss=0.0V,Tp= 40°Cto 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

Vce

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.

Hold condition in stop mode

Set the slope of rising to
a value below 30 mV/ms.
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17.4.5 Peripheral Input Timing
(Vee =5.0 V0%, Vgg=0.0V, T = 40°Cto 85 °C)

) Value .
Parameter Symbol Pin name : Unit
Min Max
Peripheral input “H” pulse width t 2t *2 — ns
phera’ Inp P : ILIH INTOO to INT09*, ECO, EC1 MCLR
Peripheral input “L” pulse width YL 2 tyek® — ns

INTOO to INT09*2,
ECO, EC1

*1: On the MB95850K Series, only INTOO, INTO1, INTO4, INTO5, INTO6 and INTO7 are available.
On the MB95860K Series, only INTOO to INTO7 are available.
On the MB95870K Series, INTOO to INTO9 are available.

*2: See “Source Clock/Machine Clock” for tyc k.
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17.4.6 Low-voltage Detection
(Vgg=0.0V, Tp= 40°Cto 85°C)
Value )
Parameter Symbol - Unit Remarks

Min Typ Max
Release voltage* 2.52 2.7 2.88 V | At power supply rise

2.61 2.8 2.99 \Y,

VoL

2.89 3.1 3.31 \Y,

3.08 3.3 3.52 \Y,
Detection voltage* 2.43 2.6 2.77 V  |At power supply fall

252 2.7 2.88 \Y,

VoL

2.80 3 3.20 \Y,

2.99 3.2 3.41 \Y,
Hysteresis width Vhys — — 100 mV
Power supply start voltage Vot — — 2.3 \%
Power supply end voltage Von 4.9 — — \%
Power supply voltage change ¢ 650 . . S Slope of power supply that the reset release
time (at power supply rise) r H signal generates within the rating (Vp+)
Power supply voltage change t 650 . . S Slope of power supply that the reset detection
time (at power supply fall) f H signal generates within the rating (Vp.)
Reset release delay time ty1 — — 30 us
Reset detection delay time tyo — — 30 Hs
LVD reset threshold voltage t 10 . . S
transition stabilization time stb H

*. After the LVD reset is enabled by the LVD reset circuit control register (LVDCC), the release voltage and the detection voltage can
be selected by using the LVD reset voltage selection ID register (LVDR) in the low-voltage detection reset circuit. For details of the
LVDCC register and the LVDR register, refer to “CHAPTER 16 LOW-VOLTAGE DETECTION RESET CIRCUIT” in “New 8FX

MB95850K/860K/870K Series Hardware Manual”.
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v |

Internal reset signal
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17.4.7 12C Bus Interface Timing
(Vee =5.0 V0%, Vgg=0.0V, T = 40°Cto 85 °C)

Value
Parameter Symbol | Pin name Condition Standard-mode Fast-mode Unit
Min Max Min Max
SCL clock frequency fscL SCL 0 100 0 400 | kHz
(Repeated) START condition hold time . -
SDA p 0SCL p typ:sta | SCL, SDA 4.0 0.6 us
SCL clock “L” width tLow SCL 4.7 — 1.3 — ps
SCL clock “H” width tHIGH SCL 4.0 — 0.6 — Hs
(Repeated) START condition setup time . .
SCL n 0SDA p tsu:sta | SCL, SDA B . 4.7 0.6 us
R=17k 2

Data hold time C =50 pF* *2 *3
SCL p 0SDA pn typ.par | SCL, SDA 0 3.45 0 0.9 Us
Data setup time
SDA pn &SCL n tSU;DAT SCL, SDA 0.25 — 0.1 — us
STOP condition setup time
SCL no SDA n tSU;STO SCL, SDA 4 — 0.6 — Us
Bus free time between STOP condition and
START condition tsur | SCL, SDA 47 o 13 o Hs

*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: The maximum typ.par in the Standard-mode is applicable only when the time during which the device is holding the SCL signal
at “L” (t_ow) does not extend.

*3: A Fast-mode I2C-bus device can be used in a Standard-mode 1°C-bus system, provided that the condition of tsy.par 1250 nsis
fulfilled.

tWAKEUP
S ¢ : S S GEED GRS
tLow: tHD;DAT tHIGH {tHD;STA tBUF
e > e 1 I S—
se % /N N4 N/ .. _ /-~
tHD;STA i tsupAT ¢ _>tisu-;T7 tsu;sTo
~— fscL —» '
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(VCC =5.0Vr10%, Vgg = 0.0V, Ta= 40°Cto 85°C)
Pin » Value*? .
Parameter Symbol TR Condition i W Unit Remarks
in ax
SCL clock “L” width fLow SCL 2 nm/2tyck 20 — ns Master mode
SCL clock “H” width | tygH SCL (nm/2)tyck 20 (nm/2)tyck 20 ns Master mode
Master mode
Maximum value is
- applied whenm, n =
START condition hold SCL,
time tHD;STA SDA ('1 nm/2)tMc|_K 20 (-1 nm)tMCLK 20 ns 1, 8
Otherwise, the
minimum value is
applied.
STOPCOQg;gon setup tsu:sto 2%';\ 1 nm2tyck 20 | 1 nm2tyck 20 | ns Master mode
START condition SCL,
setup time tsustA | SpA 1 nm2tyck 20 | (I nm2)tyck 20| ns Master mode
Bus free time
between STOP SCL,
condition and START | 'BUF | SDA @nm  4)twerk 20 — ns
condition
Data hold time tHp:DAT ECDIA R=17k:, 3ty 20 — ns Master mode
C =50 pF+!
Master mode
Itis assumed that “L”
of SCLis not
extended. The
. SCL, minimum value is
Data setup time tsu:pAT SDA (-2 nm/2) tyck 20| (-1 nm/2) tyek 20| ns applied to the first bit
of continuous data.
Otherwise, the
maximum value is
applied.
The minimum value
is applied to the
Setup time between interrupt at the ninth
clearing interruptand | tgynt | SCL (nm/2) tyck 20 @ nm/2)tyck 20| ns |SCL p The maximum
SCL rising value is applied to the
interrupt at the eighth
SCL p
SCL clock “L” width | t ow SCL 4ty 20 — ns At reception
SCL clock “H” width | tyigH SCL 4tpmek 20 — ns At reception
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Paramet symbol | PN | conditi Vel Unit Remark
arameter mbo ondition ni emarks
y name Min Max
No START condition
START condition t SCL, 2t 20 o ns is detected when 1
detection HD:STA | SDA MCLK tycLk is used at
reception.
No STOP condition is
STOP condition ¢ SCL, 2t 20 . ns detected when 1
detection SUSTO | spA MCLK tyeLk is used at
reception.
No RESTART
RESTART condition ¢ SCL, 2t 20 o ns condition is detected
detection condition | "SU:STA | SDA MCLK when 1 tyc g is used
at reception.
. SCL, |R=1.7k ., .
Bus free time tBUE SDA | C =50 pFt 2tyck 20 — ns At reception
Data hold time tHD;DAT ichA, 2 tMCLK 20 — ns At S|aVe:rl;ggzm|SS|0n
Data setup time tsu:paT ECDIA ttow 3tmck 20 — ns Atslavert;igzmlssmn
Data hold time tHp:DAT ECDIA 0 — ns At reception
. SCL, .
Data setup time tsu-paT SDA tvck 20 — ns At reception
SDApo SCLn scL Oscillation stabili-
(with wakeup function | tyakeup ' zation wait time — ns
. SDA
in use) 2ty 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 tycpk-
- m represents the CS[4:3] bits in the 12C clock control register (ICCRO).
« n represents the CS[2:0] bits in the 12C clock control register (ICCRO).
« The actual timing of the 1°C bus interface is determined by the values of m and n set by the machine clock (tyc k) 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

tveLk (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)

(m, n) = (1, 22), (5, 4), (6, 4), (7, 4), (8, 4)
(m, n) = (1, 38), (5, 8), (6, 8), (7, 8), (8, 8)
(m, n) =(1, 98), (5, 22), (6, 22), (7, 22)

(m, n) = (8, 22)
Fast-mode:

0.9 MHz < tMCLK dl MHz
0.9 MHz < tMCLK d2 MHz
:0.9 MHz < tyyc x d4 MHz

£ 0.9 MHz < tyox 10 MHz

£ 0.9 MHz < tyox 016.25 MHz

m and n can be set to values in the following range: 3.3 MHz < ty,c k (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) = (L, 8)
(m, n) = (1, 22), (5, 4)

(m, n) =(1, 38), (6, 4), (7, 4), (8, 4)

(m,n)=(5,8)
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17.4.8 UART/SIO, Serial I/0O Timing
(Vee =5.0Vrl0%, Vgs=0.0V, Ty = 40°Cto 85 °C)

: o Value }
Parameter Symbol Pin name Condition - Unit
Min Max
Serial clock cycle time tscyc UCKO 4 tyek® — ns
UCK p oUO time tsLov UCKO, UO0 . 190 190 ns
- Internal clock operation
Valid Ul o UCK n tivsH UCKO, UIO 2 tyck® — ns
UCK n ovalid Ul hold time tSHlX UCKO, UIO 2 tMCLK* —_ ns
Serial clock “H” pulse width tsHsL UCKO 4 tyek® — ns
Serial clock “L” pulse width tsLsH UCKO 4 tyelk® — ns
UCK p oUO time tsLov UCKO, UOO0 External clock operation — 190 ns
Valid Ul o UCK n t|VSH UCKO, UIO 2 tMCLK* —_ ns
UCK n ovalid Ul hold time tsHIX UCKO, UIO 2 tyek® — ns
*. See “Source Clock/Machine Clock” for tyc k-
Internal shift clock mode
tscye
0.8 Vecf
UCKO
50.2 Vce 0.2 Vcc
tsLov
0.8 Vcc
uoo
0.2 Vcc
tivsH tsHix
40.7 Ve 0.7 Ve
ulo
0.3 Vce 0.3 Ve

External shift clock mode

tsLsH tsHsL
40.8 Ve 0.8 Ve
UCKO
(0.2 Vcc 0.2 Vcc7—

tsLov

0.8 Vcc
Uoo0
0.2 Vcc

tivsH

0.7 Vcc 0.7 Vcc

tsHIX

ulo
0.3 Vcc 0.3 Vce
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17.4.9 Comparator Timing
(Ve =24V1055V,Vgg=00V,To= 40°Cto 85°C)

) Value i
Parameter Pin name : Unit Remarks
Min Typ Max

Voltage range CMPO_P,

CMPO_N 0 - Vee 13|V
Offset voltage CMPO_P,

CMPO_N 15 — 15 mV
Delay time — 650 1200 ns |[Overdrive 5 mV

CMPO_O -

— 140 420 ns [Overdrive 50 mV

Power down delay Power down recovery

CMPO_O — — 1200 NS 16p1 00
Power up stabilization . . Output stabilization time at power up
wait time CMPO_O 1200 ns
17.4.10 BGR for Comparator

(Vcc=24V1t055V,Vgg=00V,Tp= 40°Cto 85°C)
Value )
Parameter Symbol - Unit Remarks
Min Typ Max

Power up stabilization wait time — — — 150 ps |Load: 10 pF
Output voltage VBGR 1.1495 1.21 1.2705 \%
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(Vec=24V1055V,Vgg=0.0V, To= 40°Cto 85 °C)

Parameter

Value )
Symbol - Unit Remarks
Min Typ Max

Touch sensitivity

The sensitivity of touch ch. n bits in a TS sensi-
0.068 0.149 — pF [tivity select register x (RSELx:SnB[Z:O])*1 have
been set to “0b000".

The sensitivity of touch ch. n bits in a TS sensi-
0.054 0.086 — pF [tivity select register x (RSELx:SnB[2:0])*! have
been set to “Ob001".

The sensitivity of touch ch. n bits in a TS sensi-
0.040 0.063 — pF [tivity select register x (RSELx:SnB[2:0])*! have
been set to “0b010”.

The sensitivity of touch ch. n bits in a TS sensi-
0.032 0.047 — pF [tivity select register x (RSELx:SnB[2:0])*! have
been set to “0b011".

Stch
The sensitivity of touch ch. n bits in a TS sensi-
0.025 0.040 — pF [tivity select register x (RSELx:SnB[Z:O])*1 have
been set to “0b100".
The sensitivity of touch ch. n bits in a TS sensi-
0.022 0.033 — pF [tivity select register x (RSELx:SnB[Z:O])*1 have
been set to “0b101".
The sensitivity of touch ch. n bits in a TS sensi-
0.019 0.030 — pF [tivity select register x (RSELx:SnB[Z:O])*1 have
been set to “0b110".
The sensitivity of touch ch. n bits in a TS sensi-
0.017 0.027 — pF [tivity select register x (RSELx:SnB[2:0])*! have
been set to “0b111".
Tuning capacitor in AREF ) .
and sensor pad Csi 0 15 pF
*2 ; ; :
Sensor clock*“ (sensing FaNCLKS 5 . 20 KHz Frequency of the sensor clock in the sensing

phase)

phase

*1:“n” represents the touch channel number and “x” a number from one to six. For details of the RSELX register, refer to “CHAPTER
26 TOUCH SENSOR” in “New 8FX MB95850K/860K/870K Series Hardware Manual”.
*2: For details of the sensor clock, refer to “CHAPTER 26 TOUCH SENSOR” in “New 8FX MB95850K/860K/870K Series Hardware

Manual”.
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17.5 A/D Converter

17.5.1 A/D Converter Electrical Characteristics
(Vec=27V1055V,Vgg=00V,To= 40°Cto 85°C)

Value

Parameter Symbol - Unit Remarks
Min Typ Max
Resolution — — 10 bit
Total error 3 — 3 LSB
Linearity error o 2.5 — 25 LSB
Differential linearity error 1.9 — 1.9 LSB
Zero transition voltage Vot Vgs 7.2LSB | Vgg 05LSB | Vgg 8.2LSB \
Sgl't';g‘;a'e transition Vest | Ve 62LSB | Vee 15LSB | Voo 92LSB | V
Compare time — 3 — 10 pus [2.7V dVge d5.5V
Sampling time 2.7V dVc d5.5V, with external
— 0.941 — ¥ ps |impedance 3.3 k: andexternal
capacitance = 10 pF
Analog input current JNIN 0.3 — 0.3 HA
Analog input voltage VaIN Vsg — Vee \%
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17.5.2 Notes on Using A/D Converter

External impedance of analog input and its sampling time

The A/D converter of the MB95850K/860K/870K 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 standard, 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 %AAN—Li Comparator
I
During sampling: ON
Vce R C
45V Vcc 55V | 145k (Max) | 14.89 pF (Max)
2.7V Vec<45V | 27k (Max) 14.89 pF (Max)

Note: The values are reference values.

Relationship between external impedance and minimum sampling time

[External impedance =0k to 100k ]
100

80
=
5]
S 60
el
[
Q.
E
I 40
£
2
X
[n}
20
0
0 2 4 6 8 10 12 14 16 18 20
Minimum sampling time [us]
[External impedance =0k to20k ]
20
- 15
9
Q
Q
c
3
el
g 10
E
©
£
2
o 5
0

0 0.5 1 15 2 25 3 35 4 45
Minimum sampling time [us]

Note: External capacitance = 10 pF

A/D conversion error

As |Vcc  Vsg| decreases, the A/D conversion error increases proportionately.
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17.5.3 Definitions of A/D Converter Terms
Resolution
It indicates the level of analog variation that can be distinguished by the A/D converter.
When the number of bits is 10, analog voltage can be divided into 21° = 1024.
Linearity error (unit: LSB)

It indicates how much an actual conversion value deviates from the straight line connecting the zero transition point (“0000000000”
m o “0000000001") of a device to the full-scale transition point (“1111111111” m o “1111111110") of the same device.

Differential linear error (unit: LSB)
It indicates how much the input voltage required to change the output code by 1 LSB deviates from an ideal value.
Total error (unit: LSB)

It indicates the difference between an actual value and a theoretical value. The error can be caused by a zero transition error, a
full-scale transition errors, a linearity error, a quantum error, or noise.

Ideal I/O characteristics Total error
OXx3FF + VFST OX3FF +
OX3FE —+ OX3FE -+ Actual conversion
characteristic —*
Ox3FD + 2Ls8 Ox3FD +
= - {LLSB x (N §1) +0.5
3 >
= =2
5 [y =] [y
o o
s s
g’ 0x004 + g’ 0x004 + v
0x003 + 0x003 { "
H i«——Actual conversion
0x002 + 0x002 + 4 characteristic
’:— Ideal characteristic
0x001 + = 0x001 + =
«-0.5LSB H
Vss Analog input Vce Vss Analog input Vcc
S - UNT S{1 LSB x (N S1) + 0.5 LSB
1LSB = vee S Vss \% Total error of digital output N = { ( ) }LSB
1024 1 LSB
N : A/D converter digital output value
VNT : Voltage at which the digital output transits from 0x(N S 1) to OxN
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Zero transition error Full-scale transition error
0x004 + Ideal characteristic
fpna comersor o |
Actual conversion J
0x003 1 characteristic
5 5
o o Ox3FE +
3 3 7
T 0x002 + ® VFST
o) Actual conversion ) (measurement
a Ideal characteristic O 0x3FD + value)
characteristic
0x001 + Actual conversion
<J characteristic
O0x3FC +
VoT (measurement value)
Vss Analog input Vce Vss Analog input Vce
Linearity error Differential linearity error
OX3FF + Actual conversion . Ideal characteristic
oxare characteristic ox(N+1) + -
{1 LSB x N + Vor} Actual conversion J
characteristic
0x3FD + V(N+1)T
= VFST =
a -+ (measurement g OxN-+
=] [y i value) =]
(o] H o
3 T VNT s
2 ox004 + 2 N
Actual conversion Ox(NS1) + VNT
0x003 + characteristic T
Ideal Actual conversion
0x002 + characteristic characteristic
O0x(NS2) +
0x001 + i
. VOT (measurement value)
Vss Analog input Vcc Vss Analog input Vcc
Linearit ¢ dicital outout N UNT S {1 LSB x N + Vot}
inearity error of digital outpu =
y 9 P 1LSB
) - ) . VN+)T S UNT
Differential linearity error of digital output N = YT S YNT S1
1LSB
N : A/D converter digital output value
VNT : Voltage at which the digital output transits from 0x(N S 1) to OxN
Vot (ideal value) =Vss + 0.5 LSB [V]
VrsT (ideal value) = Vec $2 LSB [V]
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17.6 Flash Memory Program/Erase Characteristics

Value )
Parameter - Unit Remarks
Min Typ Max

?}zectk())r erase tir;1e o 0.3+1 1.6+ S The time of writing “0x00” prior to erasure is excluded.
Kbyte sector ) '
(Sectotr) erase tim)e o 0.6+1 3 1%2 S The time of writing “0x00” prior to erasure is excluded.
32 Kbyte sector ’ '
Byte writing time — 17 272 ps |System-level overhead is excluded.
Program/erase cycle 100000 — — cycle
Power supply voltage at 24 . 55 v
program/erase
Flash memory data retention time 20*3 . . Average T, = 85°C
Number of program/erase cycles: 1000 or below
103 . . year Average T = 85°C _ _
Number of program/erase cycles: 1001 to 10000 inclusive
5+3 . o Average Ty = 85°C

Number of program/erase cycles: 10001 or above

*1: Ve =55V, Tp = 25°C, Ocycle

*2: Vec = 2.4V, Ty = 85 °C, 100000 cycles

*3: These values were converted from the result of a technology reliability assessment. (These values were converted from the result
of a high temperature accelerated test using the Arrhenius equation with the average temperature being 85 °C.)
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18. Ordering Information
Part number Package
MB95F856KPFT-G-SNE?2 24-pin(rél$|8(t)i§4T)SSOP
MB95F856KPF-G-SNE2 24-|0i(g glfgtziz)SOP
MBO5F866KPMC-G-SNE2 32-pi?Lrélg%£§2IiQFP
MB95F876KPMC-G-SNE2 48-pi?LF()glis£1C8I)_QFP
MB95F876KPMC1-G-SNE2 52-pi?Lle<’ésoti502I)_QFP
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19. Package Dimension

Package Type Package Code
TSSOP 24 STI024

—AA Aol DlY
L X

TETEE ey - fRRRRRRRARRd

an —(d

*1%89 "3&"_|
A

el LLLEL {1 L)) i —

5017*&8

%&5"* —
; A

‘ A 7__\\ 4&:5*/( 1- "
S - % T}
:

4*%& 7*&8

ELELILELELE

#0550.7*&8

|— C—
4&$5*0/" "

A

%*.&/4%0/4 NOTES
4:.#0- 1. ALL DIMENSIONS ARE IN MILLIMETER.

* /0. ."9
2. DIMENSIONING AND TOLERANCING PER ASME Y14.5M-1994.

" — | — &DIMENSIONING D INCLUDE MOLD FLASH, DIMENSIONING E1 DOES NOT INCLUDE

INTERLEAD FLASH OR PROTRUSION. INTERLEAD FLASH OR PROTRUSIONS

" — SHALL NOT EXCEED 0.025 mm PER SIDE. D and E1 DIMENSION ARE DETERMINED
AT DATUM H

% #4%

& #4$ THE PACKAGE TOP MAY BE SMALLER THAN THE PACKAGE BOTTOM.
DIMENSIONING D and E1 ARE DETERMINED AT THE OUTERMOST

#4$ EXTREMES OF THE PLASTIC BODY EXCLUSIVE OF MOLD FLASH,

THE BAR BURRS, GATE BURRS AND INTERLEAD FLASH, BUT INCLUDING
ANY MISMATCH BETWEEN THE TOP AND BOTTOM OF THE PLASTIC BODY.

&DATUMS A & B TO BE DETERMINED AT DATUM H.

6. "N" IS THE MAXIMUM NUMBER OF TERMINAL POSITIONS FOR THE SPECIFIED
PACKAGE LENGTH.

&THE DIMENSION APPLY TO THE FLAT SECTION OF THE LEAD BETWEEN 0.10 mm
TO 0.25mm FROM THE LEAD TIP.

R 3&" &DIMENSION "b" DOES NOT INCLUDE THE DAMBAR PROTRUSION. ALLOWABLE
DAMBAR PROTRUSION SHALL BE 0.10mm TOTAL IN EXCESS OF THE "b" DIMENSION
_ #4$ AT MAXIMUM MATERIAL CONDITION.

THE DAMBAR MAY NOT BE LOCATED ON THE LOWER RADIUS OF THE FOOT.

F #4$ &THIS CHAMFER FEATURE IS OPTIONAL. LF IT IS NOT PRESENT, THEN APIN 1
IDENTIFIER MUST BE LOCATED WITHIN THE INDEX AREA INDICATED

"A1" 1S DEFINED AS THE VERTICAL DISTANCE FROM THE SEATING PLANE TO
THE LOWEST POINT ON THE PACKAGE BODY EXCLUDING THE LID AND OR
THERMAL ENHANCEMENT ON CAVITY DOWN PACKAGE CONFIGURATIONS.

b3
b3

002-14046 **

1"$,"(& 065-*/& -&"%
9 9 .. 45* 3&7
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Package Type Package Code
SOP 24 SOL024
Al D4
% AN 2X

EITLL.

EA 13 =P
AAAAA

5017*&8

—%&5"*-"
-\ ("6(&[ _‘[f_ D
) 1-/& |

4*%& 7*&8

4875%/(
= 1-/8 T -

%*.&/14*0/4

NOTES
1. ALL DIMENSIONS ARE IN MILLIMETER.

Jxl

/0. "9 2. DIMENSIONING AND TOLERANCING PER ASME Y14.5M-1994.

&DIMENSIONING D INCLUDE MOLD FLASH, DIMENSIONING E1 DOES NOT INCLUDE
INTERLEAD FLASH OR PROTRUSION. INTERLEAD FLASH OR PROTRUSIONS

SHALL NOT EXCEED 0.025 mm PER SIDE. D and E1 DIMENSION ARE DETERMINED

#4$

AT DATUM H.

#4$

THE PACKAGE TOP MAY BE SMALLER THAN THE PACKAGE BOTTOM.
DIMENSIONING D and E1 ARE DETERMINED AT THE OUTERMOST

#4$%

EXTREMES OF THE PLASTIC BODY EXCLUSIVE OF MOLD FLASH,

>

THE BAR BURRS, GATE BURRS AND INTERLEAD FLASH, BUT INCLUDING
ANY MISMATCH BETWEEN THE TOP AND BOTTOM OF THE PLASTIC BODY.

>

&DATUMS A & B TO BE DETERMINED AT DATUM H.

6. "N" 1S THE MAXIMUM NUMBER OF TERMINAL POSITIONS FOR THE SPECIFIED
PACKAGE LENGTH.

&THE DIMENSION APPLY TO THE FLAT SECTION OF THE LEAD BETWEEN 0.10 mm

3&'

TO 0.25mm FROM THE LEAD TIP.
&DIMENSION "b" DOES NOT INCLUDE THE DAMBAR PROTRUSION. ALLOWABLE

#4$

#43

AT MAXIMUM MATERIAL CONDITION.
THE DAMBAR MAY NOT BE LOCATED ON THE LOWER RADIUS OF THE FOOT.

&THIS CHAMFER FEATURE IS OPTIONAL. LF IT IS NOT PRESENT, THEN A PIN 1
IDENTIFIER MUST BE LOCATED WITHIN THE INDEX AREA INDICATED

"A1" 1S DEFINED AS THE VERTICAL DISTANCE FROM THE SEATING PLANE TO
THE LOWEST POINT ON THE PACKAGE BODY EXCLUDING THE LID AND OR
THERMAL ENHANCEMENT ON CAVITY DOWN PACKAGE CONFIGURATIONS.

+8&%&$41& 07 1B "D /"

1"$,"(& 065-*/&
9 9 .4

STl ~{ - — c—|
—I— @@Ll 49 : el
%&S5"*-"

DAMBAR PROTRUSION SHALL BE 0.10mm TOTAL IN EXCESS OF THE "b" DIMENSION

0

002-16904 **

_&"9
3&7
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