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Introduction

This application note describes the procedures for setting port-related registers of the RL78/F13 and the RL78/F14
microcontrollers.
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RL78/F13, F14

Port setting procedures

1. Overview of port settings

This application note describes the procedures for setting the port-related registers when each port is used as an
analog input pin, digital 1/0 pin or peripheral function pin.

Table 1 lists the port-related registers used for setting each port.

Note that the register set values, the timing of setting the port-related registers, and the cpu instructions to be used
depend on the user’s specifications. Therefore, determine these according to the specifications of each user based on

this application note.

Table 1 List of port-related registers

Register name NOTEL

Register specifications

Port mode register (PMxx)

Specifies a mode (input or output) for the port.

Port register (Pxx)

Sets the output latch value for the port when configured as
an output. When the port is configured as an input (also,
when the port is set to output mode [PMS.PMSO0 = 1)), the pin
level is read.

Pull-up resistor option register (PUxx)

Specifies whether to use the on-chip pull-up resistor. With the
pin P40, the on-chip pull-up resistor will be enabled after
reset.

Port input mode register (PIMXx)

Sets the input buffer to “normal input” or “TTL input”.

Port output mode register (POMXx)

Sets the output mode to “normal output mode” or “N-ch open-
drain output”.

Port mode control register (PMCx) NOTE 2

Sets the corresponding pin to analog input or digital 1/0.

A/D port configuration register (ADPC)

Sets the corresponding pin to analog input or digital 1/0.

Peripheral I/O redirection register (PIORX)

Specifies which 1/0 port of a peripheral function is assigned
to each input pin.

Port input threshold control register (PITHLX)

Selects a threshold to be input (Schmittl or Schmitt3).

Port output slew rate select register (PSRSEL)

Sets the port output slew rate to “normal” or “special (slower
than the normal slew rate)”.

SNOOZE status output control register (PSNZCNTX)

Selects a pin that outputs a signal indicating that SNOOZE
mode has been entered through an external pin.

Port mode select register (PMS)

When the port is set to output mode (PMxx.PMmn=0),
enables reading of output levels of pins.

STOP status output control register (STPSTC)

Enables/disables STOPST output when STOP mode is
released.

NOTE 1: This application note is prepared on the assumption that the port-related registers are set by using
MOV instructions. Also, some MCUs may not be provided with those registers/bits indicated in this
application note. Therefore, with such products, do not attempt to access such registers. In addition,
for the registers that have bits with no function, set a bit value after reset.

NOTE 2: With the following products having the PMC7 register, set 0 in the corresponding bits.

With the RL78/F14 MCU (the number of pins is 64 and the size of code flash memory is from 128
Kbytes to 256Kbytes): Set 0 in the PMC74 to PMC71 bits.

With the RL78/F14 MCU (the number of pins is 48 and the size of code flash memory is from 128
Kbytes to 256 Kbytes): Set 0 in the PMC73 bit.
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RL78/F13, F14 Port setting procedures

2. Procedure for setting port-related registers

In this chapter, the procedure for setting port-related registers when each pin is used as an analog input port or a
digital 1/0 port is described in Section 2.1 and the procedure for setting port-related registers where a peripheral
function is used is described in Section 2.2.

2.1 Procedures for setting registers related to analog input ports and digital 1/0
ports

211 Setting procedure when analog input ports are selected
The setting procedure when the pin P70 is used as an analog input port is illustrated in Figure 1.

RO1AN4290EJ0100 Rev.1.00 Page 3 of 33
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Step Register Register setting

1 PIORxx Do not allocate the following peripheral functions to the corresponding pin (P70).
*Input function (KRO/TI15/INTP8/SI11/SDA11)
-Output function (TO15/SDA11/SNZOUT4)
When analog input pins are used, the digital /O function is not available.

2 ADPC/PMCx NOTE | Set the corresponding pin (P70) to analog input. (PMC70 = 1)

3 PMxx Set the corresponding pin (P70) to input mode. (PM70 = 1)

4 Pxx Setting not required

5 PUxx Setting not required (On-chip pull-up resistors are disabled.)

6 PIMx Setting not required

7 POMx Setting not required

8 PITHLx Setting not required

9 PSRSEL Setting not required

10 PSNZCNTx Setting not required

11 PMS Setting not required

NOTE: Although the corresponding pin (P70) is provided with these registers, some other pins may not be
provided with these registers. In that case, the settings to these registers are unnecessary.

Figure 1 Setting example of analog input port (P70/ANI26)
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2.1.2 Procedure for setting port-related registers when digital input ports are selected
The setting procedure when the pin P70 is used as a digital input port is illustrated and described in Figure 2.
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Step Register Register setting

1 PIORXx Do not allocate the following peripheral functions to the corresponding pins (P70).
- Input function (KRO/TI15/INTP8/SI11/SDA11)

Do not activate the corresponding peripheral functions.
- Output function (TO15/SDA11/SNZOUT4)

The corresponding peripheral functions are not available.

2 | ADPC/PMCx NOTE Set the corresponding pin (P70) to digital I/0. (PMC70 = 0)

3 PMxx Set the corresponding pin (P70) to input mode. (PM70 = 1)

4 Pxx Setting not required

5 PUxx Settable (Specify whether to use the on-chip pull-up resistor.)
6 PIMx Settable (Set the input mode to normal input or TTL input.)

7 POMx Setting not required

8 PITHLx Settable [Set a threshold to be input (Schmittl or Schmitt3)].
9 PSRSEL Setting not required

10 | PSNZCNTXx Setting not required

11 | PMS Setting not required

NOTE: Although the corresponding pin (P70) is provided with these registers, some other pins may not be
provided with these registers. In that case, the settings to these registers are unnecessary.

Figure 2 Setting example of digital input port (P70)
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2.1.3

Procedure for setting the port-related registers when digital output ports are

selected

The setting procedure when the pin P70 is used as a digital output port is illustrated and described in Figure 3.

When the pin is used as a digital output port, output of the peripheral functions allocated to the pin must be disabled.
Table 2 shows the settings of the peripheral function registers to disable the output of the peripheral functions.
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Step Register Register setting
1 PIORX Do not allocate the following peripheral functions to the corresponding pin (P70).
- Input function (KRO/TI15/INTP8/SI11/SDA11)
Do not activate the corresponding peripheral functions.
- Output function (TO15/SDA11/SNZOUT4)
The corresponding peripheral functions are not available. (Disable the output
from the peripheral functions. See Table 2.)
2 ADPC/PMCx NOTE1 Set the corresponding pin (P70) to digital I/O. (PMC70 = 0)
3 Pxx Set the output latch value.
4 PMxx Set the corresponding pin (P70) to output mode. (PM70 = 0)
5 PUxx Setting not required (On-chip pull-up resistors are disabled.)
6 PIMx Setting not required
7 POMx Settable (normal output/N-ch open drain output)
8 PITHLXx Setting not required
9 PSRSEL NOTE2 Setting not required
10 PSNZCNTx NOTE1 Set the corresponding pin (P70) to disable SNOOZE status output. (OUTEN4 =
0)
11 PMS Settable (When PMSO0 = 1, the output level of the pin is read from Pxx register.

NOTE 1: Although the corresponding pin (P70) is provided with these registers, some other pins may not be

provided with these registers. In that case, the settings to these registers are unnecessary.

NOTE 2: Although the corresponding pin (P70) is not provided with these registers, some other pins may be

provided with these resisters. In that case, set the registers according to your specifications.

Figure 3 Setting example of digital output port (P70)
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Table 2 Settings of each peripheral function when digital output ports are selected NOTE

Output pin of peripheral functions

Functions

Peripheral function settings

TOmMnN

Timer array unit output

TOM. TOmn =0, TOEM.TOEmn =0

TRJIOO Timer RJ output Other than “TRIMR0.TMODI2:0] =
001B”
TRJOO Timer RJ output TRJIOCO.TOENA =0

TRDIOAI, TRDIOBI, TRDIOCI,
RDIODi

Timer RD output

TRDOERL.[b7:b0] = 1

TxDg, SDAr, SOp

Serial array unit (output)

SOm.SOmn =1, SOEmM.SOEmn =0,
SEm.SEmn =0

SCKp, SCLr

Serial array unit (output)

SOmM.CKOmn =1, SOEm.SOEmn =0,
SEmM.SEmn=0

SCLAO, SDAAO

Clock/serial data output for IICAO

PERO.IICACEN =0

CTXDO Serial data output from CAN PER2.CANOEN =0
LTXDO, LTXD1 Serial data output from LIN PER2.LINNEN =0
PCLBUZO Clock output/buzzer output CKSO0.PCLOEO =0
RTC1HZ Real-time clock correction clock RTCCO.RCLOE1 =0
output
STOPST STOP status output STPSTC.STPOEN =0
SNZOUTn SNOOZE status output PSNZCNTXx.OUTENN =0
VCOUTO Comparator output CMPCTL.COE =0

NOTE: The settings indicated in the table above are not required for the pins in which a peripheral function is
allocated by PIORX register. The pins can be used as a digital output port.
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2.2 Procedure for setting port-related registers when peripheral functions are

selected
221

Port latch setting for peripheral function pins

To use pins as the output of a peripheral function, port registers and port mode registers need to be set according to
the peripheral function to be used.

Table 3 lists the port latch set values for pins that are used as an output of a peripheral function. Also, Table 4 shows
the setting values of the port registers (port latch) and port mode registers for pins that are used as an output of a
peripheral function. Note that the port latch setting is not required for pins that are used as an input of a peripheral

function.

Table 3 Port latch set values where pins are used as output pins of peripheral functions

Peripheral _fur:lg:iEon Function NOTE IZ?Crt: Setting value_ of port
output pin mode register
value

TOmMn Timer array unit (output) Pmn=20 PMmn =0
TRJIOO, TRJOO Timer RJ (output) Pmn=20 PMmn =0
TRDIOji Timer RD (output) Pmn=0 PMmn =0
TxDq, SOp, SCKp, SCLr Serial array unit (output) Pmn=1 PMmn =0
LTXDn LIN/UART module output Pmn=1 PMmn =0
CTXDO CAN interface output Pmn=1 PMmn =0
PCLBUZO Clock output/buzzer output Pmn=0 PMmn =0
RTC1HZ Real-time clock correction clock output Pmn=0 PMmn =0
STOPST Standby function (STOP status output) Pmn=20 PMmn =0
SNZOUTn Standby function (SNOOZE status output) Pmn=20 PMmn =0
VCOUTO Comparator output Pmn=0 PMmn =0
RESOUT Reset output Pmn=0 X

ANOO D/A converter output — PMmn =1

— : Set a desired value (0, 1),

X: Setting not required

NOTE: Some products may not be provided with some pins (functions).

Table 4 Port latch set values where pins are used as I/O pins of peripheral functions

Peripheral function output pin NOTE

Function NOTE

Port latch set

Set value of port

value mode register
SDAmMn Serial array unit (input/output) Pmn=1 PMmn =0
SCLAO, SDAAO Serial interface IICA (input/output) Pmn=20 PMmn =0
NOTE: Some products may not be provided with some pins (functions).
RO1AN4290EJ0100 Rev.1.00 Page 8 of 33
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2.2.2
@)

Setting procedure when timer array units are used
Procedure for setting timer array unit (input) (TImn)

The setting procedure when the P10 pin is used as T115 (input) is illustrated and described in Figure 4.
Remark: When the 100-pin RL78/F14 product is used, m=0/landn=0to 7.

WRema
PITHL?

)

PITHL70

WR=n
PIMT

PIM70

’

PU7

PUTO

PMCT

PMCTOD

E i
¢ pe]
§

CMOs
{Schmitt1)

[Allemalte function A
THESI1SDATT
/INTPBKRO ‘

vuin

CMO3
(Schmitt3)

Internal bus

WRroar

PTOITI15/SI11/
£ INTPB/TCMS/

KRO/SDA11/

SNZOUT4/ANIZE

[>3,

Output latch
P70

WReom
POM?

POMTO

R

:

WR=
PM7

i
|

PMT70

WRes
PMS

PMS0

AD converter g o

y
i

ADS | ADS4 to ADSO

TR

L

Allemat function
sDAM

Altemais funchon

TOOS/SNZOUT4

Step Register Register setting
1 PIORx Assign the TI15 pin to the corresponding pin (P70) (PIOR25 = 0).
2 | ADPC/PMCx NOTE Set the corresponding pin (P70) to digital /0. (PMC70 = 0)
3 Pxx Setting not required (When this register is read, the input level is latched.)
4 PMxx Set the corresponding pin (P70) to input mode. (PM70 = 1)
5 PUxx Settable (Specify whether to use the on-chip pull-up resistor.)
6 PIMx Set the corresponding pin (P70) to “normal input buffer” (PIM70 = 0).
7 POMx Setting not required
8 PITHLx Settable [Set a threshold value to be input (Schmittl or Schmitt3)].
9 PSRSEL Setting not required
10 | PSNZCNTx Setting not required
11 | PMS Setting not required
12 | — Operation of each peripheral function starts.

NOTE: Although the corresponding pin (P70) is provided with these registers, some other pin may not be

provided with these registers. In that case, the settings to these registers are unnecessary.

Figure 4 Setting example of timer array unit (input) (P70/T115)
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(o) Procedure for setting timer array unit (output) (TOmn)

The setting procedure when the P70 pin is used as TO15 (output) is illustrated and described in Figure 5.

Remark: When the 100-pin RL78/F14 product is used, m=0/landn=0to 7.
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Step Register Register setting
1 PIORX Assign the TO15 pin to the corresponding pin (P70). (PIOR35 = 0)
2 ADPC/PMCxNOTE1 Set the corresponding pin (P70) to digital /0. (PMC70 = 0)
3 Pxx Set the output latch value. (P70 = 0)
4 PMxx Set the corresponding pin (P70) to output mode. (PM70 = 0)
5 PUxx Setting not required (On-chip pull-up resistors are disabled.)
6 PIMx Setting not required
7 POMx Set the corresponding pin (P70) to normal output mode.
8 PITHLXx Setting not required
9 PSRSEL NOTE2 Setting not required
10 PSNZCNTx NOTEL Set the corresponding pin (P70) to disable SNOOZE status output. (OUTEN4 = 0)
11 PMS Settable (When PMSO = 1, the output level of the pin is read from Pxx register.)
12 — Operation of each peripheral function starts.
NOTE 1: Although the corresponding pin (P70) is provided with these registers, some other pins may not be

provided with these registers. In that case, the settings to these registers are unnecessary.
NOTE 2: Although the corresponding pin (P70) is not provided with this register, some other pins may be
provided with this register. In that case, set the register according to your specifications.

Figure 5 Setting example of timer array unit (output) (P70/TO15)
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2.2.3

Setting procedure when the timer RJ is used
(@) Procedure for setting timer RJ (input) (TRJIO0)

The setting procedure when the P41 pin is used as TRJIOO (input) is illustrated and described in Figure 6.
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Step Register Register setting
1 PIORx Setting not required
2 ADPC/PMCx Setting not required
3 Pxx Setting not required (When this register is read, the input level is latched.)
4 PMxx Set the corresponding pin (P41) to input mode. (PM41 = 1)
5 PUxx Settable (Specify whether to use the on-chip pull-up resistor.)
6 PIMx Setting not required
7 POMx Setting not required
8 PITHLXx Setting not required
9 PSRSEL Setting not required
10 PSNZCNTx Setting not required
11 PMS Setting not required
12 — Operation of each peripheral function starts.

Figure 6 Setting example of timer RJ (input) (P41/TRJIO0)
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(o) Procedure for setting timer RJ (output) (TRJIO0, TRJOO0)

The setting procedure when the P10 pin is used as TRJIOO0 (output) is illustrated and described in Figure 7.
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Step Register Register setting
1 PIORX Setting not required
2 ADPC/PMCx Setting not required
3 Pxx Set the output latch value. (P10 = 0)
4 PMxx Set the corresponding pin (P10) to output mode. (PM10 = 0)
5 PUxx Setting not required
6 PIMx Setting not required
7 POMx Set the corresponding pin (P10) to nhormal output mode. (POM10= 0)
8 PITHLXx Setting not required
9 PSRSEL Settable (normal slew rate/special slew rate)
10 PSNZCNTx Setting not required
11 PMS Settable (When PMSO = 1, the output level of the pin is read from Pxx register.)
12 — Operation of each peripheral function starts.

Figure 7 Setting example of timer RJ (output) (P10/TRJO0)

RO1AN4290EJ0100 Rev.1.00
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224 Setting procedure when the timer RD is used
(@) Procedure for setting timer RD (input) (TRDIOAI, TRDIOBI, TRDIOCIi, TRDIODi, TRDCLK:i)
The setting procedure when the P13 pin is used as TRDIOAO (input) is illustrated and described in Figure 8.
Remark: i =0/1
o
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Step Register Register setting
1 PIORX Assign the TRDIOA pin to the corresponding pin (P13). (PIOR70 = 0)
2 ADPC/PMCx NOTE Setting not required
3 Pxx Setting not required (When this register is read, the input level is latched.)
4 PMxx Set the corresponding pin (P13) to input mode. (PM13 = 1)
5 PUxx Settable (Specify whether to use the on-chip pull-up resistor.)
6 PIMx Set the corresponding pin (P13) to normal input buffer. (PIM13 = 0)
7 POMx Setting not required
8 PITHLx Settable [Select a threshold to be input (Schmittl or Schmitt3)].
9 PSRSEL Setting not required
10 PSNZCNTx Setting not required
11 PMS Setting not required
12 — Operation of each peripheral function starts.

NOTE: Although the corresponding pin (P13) is not provided with these registers, some other pins may be
provided with these registers. In that case, set the corresponding pin to be used as digital 1/0.

Figure 8 Setting example of timer RD (input) (P13/TRDIOAO)
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(b) Procedure for setting timer RD (output) (TRDIOAI, TRDIOBI, TRDIOCi, TRDIODI)
The setting procedure when the P13 pin is used as TRDIOAO (output) is illustrated and described in Figure 9.
Remark: i =0/1
[
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Step Register Register setting
1 PIORX Assign the TRDIOAO pin to the corresponding pin (P13). (PIOR70 = 0)
2 ADPC/PMCxNOTE1 Setting not required
3 Pxx Set the output latch value. (P13 = 0)
4 PMxx Set the corresponding pin (P13) to output mode. (PM13 = 0)
5 PUxx Setting not required
6 PIMx Setting not required
7 POMx Set the corresponding pin (P13) to normal output mode. (POM13 = 0)
8 PITHLXx Setting not required
9 PSRSEL NOTE2 Setting not required
10 PSNZCNTx NOTE3 Setting not required
11 PMS Settable (When PMSO0= 1, the output level of the pin is read from Pxx register.)
12 — Operation of each peripheral function starts.

NOTE 1: Although the corresponding pin (P13) is not provided with these registers, some other pins may be

provided with these registers. In that case, set the pin to be used as digital I/O.

NOTE 2: Although the corresponding pin (P13) is not provided with this register, some other pins may be

provided with this register. In that case, set the register according to your specifications.

NOTE 3: Although the corresponding pin (P13) is not provided with this register, some other pins may be

provided with this register. In that case, set this pin to disable SNOOZE status output.

Figure 9 Setting example of timer RD (output) (P13/TRDIOAO)
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2.2.5
@)

Setting procedure when the serial array unit is used

Procedure for setting serial array unit (input) (RXDq, Slp, SCKp, SSip)

The setting procedure when the P16 pin is used as RXDO (input) is illustrated and described in Figure 10.
Remark: When the 100-pin RL78/F14 product is used, g = 0/1 and p = 00/01/10/11.

e

WRam

PITHL1

WR=n

PITHL1&

PIM1

PIM 18

Fl1

FU1E

Altemate function
TIOZTRDIOC/
S100/SDADDY

RXDUTOOLRXD

RD
I~ g
1 . ~ .
E i P1
E L Output latch I PAGTIOZTOO0Z/
‘ = O a0
WTW _— TOOLRXD
POM16
WRru
PM1
PM16
WReus
‘ PMS
£ PMS0 —
AIlunl;iLi;A[::Jn:lim
(Tomroioct
S
Step Register Register setting
1 PIORX Assign the RXDO pin to the corresponding pin (P16). (PIOR40 = 0)
2 ADPC/PMCx Setting not required
3 Pxx Setting not required (When this register is read, the input level is latched.)
4 PMxx Set the corresponding pin (P16) to input mode. (PM16 = 1)
5 PUxx Settable (Specify whether to use the on-chip pull-up resistor.)
6 PIMx Settable (Set the input buffer to “normal” or “TTL".)
7 POMx Setting not required
8 PITHLx Settable [Select a threshold to be input (Schmittl or Schmitt3)].
9 PSRSEL Setting not required
10 PSNZCNTx Setting not required
11 PMS Setting not required
12 — Operation of each peripheral function starts.

Figure 10 Setting example of serial array unit (input) (P16/RXD0)
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(o) Procedure for setting serial array unit (output) (TXDg, SOp, SCKp)

The setting procedure when the P15 pin is used as TXDO (output) is illustrated and described in Figure 11.
Remark: When the 100-pin RL78/F14 product is used, g = 0/1 and p = 00/01/10/11.

M- EVoo
WhRsu
PU1
PU15 j |
| P-ch
<
Alternate function >
TS TRDIOAT/ =
(TROIOAOWTRDCLKD}
RO ‘
] <
i ~ 3
(:; WRromr
E P1 T
E Output latch k!
P15 Dt[> ™ 2 @ P1STIOSTODS!
WhRFou \A{ = TRDICA1/SO00/
POM1 — i THDOTOOLTXD/
RTCAHZ(TRDIOAD)
POM15 J (TRDCLED)
WhRen
PM1
PM15
WRrus
Pus Alternate function)
TOOLTXD B
PMSO0
Allmate function
TXDO/SO00
A Alemate function
TOISTROIOAT!
RTC1HZNTRDIDAD Y
{TROCLKD
Step Register Register setting
1 PIORX Assign the TXDO pin to the corresponding pin (P15). (PIOR40 = 0)
2 ADPC/PMCx NOTE 1 Setting not required
3 Pxx Set the output latch value. (P15 = 0)
4 PMxx Set the corresponding pin (P15) to output mode. (PM15 = 0)
5 PUxx Setting not required
6 PIMx Setting not required
7 POMx Settable (Normal output/N-ch open drain output)
8 PITHLXx Setting not required
9 PSRSEL NOTE2 Setting not required
10 PSNZCNTx NOTES Setting not required
11 PMS Settable (When PMSO = 1, the output level of the pin is read from Pxx register.)
12 — Operation of each peripheral function starts.

NOTE 1: Although the corresponding pin (P15) is not provided with these registers, some other pins may be
provided with these registers. In that case, set the pin to be used as a digital I/O.

NOTE 2: Although the corresponding pin (P15) is not provided with this register, some other pins may be
provided with this register. In that case, set the register according to your specifications.

NOTE 3: Although the corresponding pin (P15) is not provided with this register, some other pins may be
provided with this register. In that case, set the corresponding pin(s) to disable the SNOOZE status output.

Figure 11 Setting example of serial array unit (P15/TXDO0)
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(c) Procedure for setting serial array unit (input/output) (SDAr, SCLr)

The setting procedure when the P16 pin is used as SDAQO (input/output) is illustrated and described in Figure 12.
Remark: When the 100-pin RL78/F14 product is used, r = 00/01/10/11.

B

WRam
PITHL1
PITHL16
WRew
PIM1
- PIM16 EVio
WRey T
PU1

PU1E
Altemate function
TIOZ/TRDIOCT/

SI00/SDADD/
RXDOUTOOLRXD
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L 4

WReomr
P1 - i
) Outpit latch PIBTIO2TO0Y
. P16 _, TRDIOGH/SI00
—© spasomxoo
WRean TOOLRXD
POMI
Ai—l POM16 I
WRes

PM1

Internal bus

PM16

PMS

PMS0

Altemate function
DAOC

temate function
TOMTRDIOC

@
=
=1

Step Register Register setting
1 PIORx Assign the SDAOQO pin to the corresponding pin (P16). (PIOR40 = 0)
2 ADPC/PMCx NOTE1 Setting not required
3 Pxx Set the output latch value. (P16 = 1)
4 PMxx Set the corresponding pin (P16) to output mode. (PM16 = 0)
5 PUxx Settable (Specify whether to use the on-chip pull-up resistor.)
6 PIMx Settable (Set the input buffer to “normal” or “TTL".)
7 POMx Set the corresponding pin (P16) to N-ch open drain output. (POM16 = 1)
8 PITHLx Settable [Select a threshold to be input (Schmittl or Schmitt3)].
9 PSRSEL NOTE2 Setting not required
10 PSNZCNTx NOTE3 Setting not required
11 PMS Settable (When PMSO0 = 1, the output level of the pin is read from Pxx register.)
12 — Operation of each peripheral function starts.

NOTE 1: Although the corresponding pin (P16) is not provided with these registers, some other pins may be
provided with these registers. In that case, set the corresponding pin to be used as a digital 1/O.

NOTE 2: Although the corresponding pin (P16) is not provided with this register, some other pins may be
provided with this register. In that case, set the registers according to your specifications.

NOTE 3: Although the corresponding pin (P16) is not provided with this register, some other pins may be
provided with this register. In that case, set the corresponding pin to disable the SNOOZE status output.

Figure 12 Setting example of serial array unit (output) (P16/SDAQOQ)
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2.2.6

@)

Procedure for setting serial array unit (input/output) (SDAAO, SCLAO)

Setting procedure when the serial interface IICA is used

The setting procedure when the P63 pin is used as SDAAO (input/output) is illustrated and described in Figure 13.
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Step Register

Register setting

[EEY

PIORX
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Pxx

Set the output latch value. (P63 = 0)

PMxx

Set the corresponding pin (P63) to output mode. (PM63 = 0)

PUxx

Settable (Specify whether to use the on-chip pull-up resistor.)

PIMx

Settable (Set the input buffer to “normal” or “TTL".)

POMXx

Set the corresponding pin (P63) to N-ch open drain output. (POM63 = 1)

PITHLx

Settable [Select a threshold to be input (Schmittl or Schmitt3)].

O (o (N|O|Oo |~ WIN
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Setting not required

PSNZCNTX

[EEN
o

Setting not required

PMS

[N
[N

Setting not required

[EnY
N

Operation of each peripheral function starts.

Figure 13 Setting example of serial interface [ICA (input/output) (P63/SDAAO)
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2.2.7 Setting procedure when the CAN interface is used
(a) Procedure for setting serial array unit (input) (CRXDO)

The setting procedure when the P11 pin is used as CRXDO (input) is illustrated and described in Figure 14.

WRema
‘ PITHL1

PITHL11
WRrm
PIM1
: PIM11 EVeo
WR=y I
PL1
PU1

TH2SI1ISDA0/
RO 1 /LRXD /CRXDO

['IRDIL)E]_
]
1 3 i
" ” ~ a
2| WReosr
[ P1
E 5 Cutput latch ' PATH2TO12/
= P11 ’_'C@ SNUSDATWRXD
WReon N woosoy
POM1 i ;
= POM11 I
WReu
PM1
PM11
WRru
PMS
SDA1D
Hernate function
TO12/(TRDICBO) I
.
Step Register Register setting
1 PIORX Assign the CRXDO pin to the corresponding pin (P11). (PIOR46 = 0)
2 ADPC/PMCx NOTE Setting not required
3 Pxx Setting not required (When this register is read, the input level is latched.)
4 PMxx Set the corresponding pin (P11) to input mode. (PM11 = 1)
5 PUxx Settable (Specify whether to use the on-chip pull-up resistor.)
6 PIMx Set the corresponding pin (P11) to normal input buffer. (PIM11 = 0)
7 POMx Setting not required
8 PITHLx Settable [Select a threshold to be input (Schmittl or Schmitt3)].
9 PSRSEL Setting not required
10 PSNZCNTx Setting not required
11 PMS Setting not required
12 — Operation of each peripheral function starts.

NOTE: Although the corresponding pin (P11) is not provided with these registers, some other pins may be
provided with these registers. In that case, set the corresponding pin to be used digital I/O.

Figure 14 Setting example of CAN interface (P11/CRXDO0)
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(o) Procedure for setting serial array unit (output) (CTXDO)
The setting procedure when the P10 pin is used as CTXDO (output) is illustrated and described in Figure 15.

N
WRam
PITHL1
PITHL1O
WR=u
PIM1
- PIM10 EVoo
WR=
PU1
PU10
Aternate function
TH3/SCK10
RD
|
. ’ ~J 3
21 WReom
E P1 :
1= Output latch \ /
B tr;nto : Dj:> [~ -,\,1?;{3&1.-':2}?110?
= SCLIOILTXD/
WReou CTXDO
‘ POM1
POM10
WReu
PM1
PM10
WhRrus
PMS
PMS0 —
FEmats ToreTon]
SCK10/5CL10
JLTXD1CTXDD
Altemate functon
TO1HTRIOD
B
Step Register Register setting
1 PIORx Assign the CTXDO pin to the corresponding pin (P10). (PIOR46 = 0)
2 ADPC/PMCx NOTE 1 Setting not required
3 Pxx Set the output latch value. (P10 = 0)
4 PMxx Set the corresponding pin (P10) to output mode. (PM10 = 0)
5 PUxx Setting not required
6 PIMx Setting not required
7 POMx Set the corresponding pin (P10) to normal output mode. (POM10 = 0)
8 PITHLXx Setting not required
9 PSRSEL Set the corresponding pin (P10) to normal slew rate.
10 PSNZCNTx NOTE 2 Setting not required
11 PMS Settable (When PMSO0 = 1, the output level of the pin is read from Pxx register.)
12 — Operation of each peripheral function starts.

NOTE 1: Although the corresponding pin (P10) is not provided with these registers, some other pins may be
provided with these registers. In that case, set the corresponding pins to be used as digital 1/O.

NOTE 2: Although the corresponding pin (P10) is not provided with this register, some other pins may be
provided with this register. In that case, set the registers according to your specifications.

Figure 15 Setting example of CAN interface (output) (P10/CTXDO)
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2.2.8

Setting procedure when the LIN/UART module is used

(a) Procedure for setting serial array unit (input) (LRXDn)

The setting procedure when the P14 pin is used as LRXDO (input) is illustrated and described in Figure 16.
Remark: When the 100-pin RL78/F14 product is used, n = 0/1.

[
WRema
L PITHL1
PITHL14
WRem
J PIM 1
> FiM14 EVoo
WRFu
J PU1
PU14
[Allernate function
TIO&TRDIOCH
SCKO1/LR XD
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L g
) < 3
é‘ WReosT
2 P1
g Output latch
=l T
WRecas SCLO1/LRXDO
| POM1
i POM 14
WhReu
P
T PMi14
WhRewn
\ PMS
PMS0 E—
Jatemate function
SCKOT/IsCLM
Jatemate function
TOOETRDIOCO
A
Step Register Register setting
1 PIORX Assign the LRXDO pin to the corresponding pin (P14). (PIOR44 = 0)
2 ADPC/PMCx Setting not required
3 Pxx Setting not required (When this register is read, the input level is latched.)
4 PMxx Set the corresponding pin (P14) to input mode. (PM14 = 1)
5 PUxx Settable (Specify whether to use the on-chip pull-up resistor.)
6 PIMx Set the corresponding pin (P14) to normal input buffer. (PIM14 = 0)
7 POMx Setting not required
8 PITHLx Settable [Select a threshold to be input (Schmittl or Schmitt3)].
9 PSRSEL Setting not required
10 | PSNZCNTX Setting not required
11 | PMS Setting not required
12 | — Operation of each peripheral function starts.

Figure 16 Setting example of LIN/UART interface (P14/LRXDO0)
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(o) Procedure for setting serial array unit (output) (LTXDn)
The setting procedure when the P13 pin is used as LTXDO (output) is illustrated and described in Figure 17.
Remark: When the 100-pin RL78/F14 product is used, n = 0/1.

T
WRema
L PITHL1
PITHL13
WR=m
\ PIM1
PiM13 EVeo
WRru
{ PUA
PU13
Allemats funcion
T/ TRDIOADS
TRDCLKO/
SI01/S0A01
RD
I ;
" ~ 3
= WReoaT
g P1
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- ZL DAt Bich P13TINTOO
e Dj) D © TRDIOADTRDCLKO/
WhReou SID1/SDAD1/LTXDO
‘ POM1
POM13
WR=u
J PM1
PM13
WReu:
PMS
PMSD —
PPrlternate function
SDADLTXDO
Altemate function
TROIODADTOO4
Ay
Step Register Register setting
1 PIORX Assign the LTXDO pin to the corresponding pin (P13). (PIOR44 = 0)
2 ADPC/PMCx Setting not required
3 Pxx Set the output latch value. (P13 = 1)
4 PMxx Set the corresponding pin (P13) to output mode. (PM13 = 0)
5 PUxx Setting not required
6 PIMx Setting not required
7 POMx Set the corresponding pin (P13) to hormal output mode. (POM13 = 0)
8 PITHLXx Setting not required
9 PSRSEL NOTE Setting not required
10 PSNZCNTx Setting not required
11 PMS Settable (When PMSO = 1, the output level of the pin is read from Pxx register.)
12 — Operation of each peripheral function starts.

NOTE: Although the corresponding pin (P13) is not provided with this register, some other pins may be
provided with this register. In that case, set the register according to your specifications.

Figure 17 Setting example of LIN/UART interface (output)(P13/LTXDO0)
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2.2.9

Setting procedure when clock output/buzzer output controller is used

(@) Procedure for setting PCLBUZO (clock output/buzzer output)

The setting procedure when the P140 pin is used as PCLBUZO (output) is illustrated and described in Figure 18.

EVoo
NG WRe=u
L PU14
: PU140
3)—' P-ch
RD
| 3 %‘
. | 3 L.
o WRecat
£ P14 —
E Output latch
P140 _Z>—I>——Q) P140/PCLBUZO
WRen —
PM14
PM140
WRems
PMS
PMS0 ——
Alternate function
PCLBUZ0
A
Step Register Register setting
1 PIORx Setting not required
2 ADPC/PMCx Setting not required
3 Pxx Set the output latch value. (P140 = 0)
4 PMxx Set the corresponding pin (P140) to output mode. (PM140 = 0)
5 PUxx Setting not required
6 PIMx Setting not required
7 POMx Setting not required
8 PITHLX Setting not required
9 PSRSEL Settable (Set the output port to normal slew rate or special slew rate.)
10 PSNZCNTx Setting not required
11 PMS Settable (When PMSO = 1, the output level of the pin is read from Pxx register.)
12 — Operation of each peripheral function starts.

Figure 18 Setting example of clock/buzzer output (P140/PCLBUZO0)
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2.2.10

Setting procedure when the real-time clock is used
(a) Procedure for setting RTC1HZ [real-time clock correction clock (1Hz) output]

The setting procedure when the P15 pin is used as RTC1HZ (output) is illustrated and described in Figure 19.

o EVeo
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PU15 j |
| P-ch
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Alternate function >
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(TROIOAOMTROCLED)
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% ‘WReomr
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P P15 D{) ™ 3 © P15TIOSTO0S!
£ - TROIOA 1/ SO0
POM1 \/ci | & TXDOTOOLTXD/
RTCIHZ{TRDIOAD)!
POM15 ) (TRDCLKD)
WReu
PM1
PM15
WRrus
PMS Alternate function
TOOLTXD |
PMSO0
Allamate function
TXDO/SO00
A Almmate function
TOMYTROIDATS
RTCIHZNTROMOADY
{TROCLKD
Step Register Register setting
1 PIORx Assign the RTC1HZ pin to the corresponding pin (P15). (PIOR80 = 0)
2 ADPC/PMCx Setting not required
3 Pxx Set the output latch value. (P15 = 0)
4 PMxx Set the corresponding pin (P15) to output mode. (PM15 = 0)
5 PUxx Setting not required
6 PIMx Setting not required
7 POMx Set the corresponding pin (P15) to normal output mode. (POM15 = 0)
8 PITHLXx Setting not required
9 PSRSEL Setting not required
10 PSNZCNTx Setting not required
11 PMS Settable (When PMSO = 1, the output level of the pin is read from Pxx register.)
12 — Operation of each peripheral function starts.

Figure 19 Setting example of real-time clock correction output (P15/RTC1HZ)
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2211

Setting procedure when the standby function is used
(a) Procedure for setting STOPST (STOP status output)

The setting procedure when the P31 pin is used as STOPST (output) is illustrated and described in Figure 20.

EVoo
M WReu
PU3
= PU31 )
..—l P-ch
Alternate function §
TH4/(INTP2)
RD
5 |- O ( 1
| g j ﬂ
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7 P31 @ P3THATOA
= STOPST/(INTP2)
WReum
PM3
5 PM31
WhRems
PMS
PMS30
Adternate function
TO14/STOPST
KNS
Step Register Register setting
1 STPSTC Assign the STOPST pin to the corresponding pin (P31). (STPLV =0, STPSEL = 0)
2 ADPC/PMCx Setting not required
3 Pxx Set the output latch value. (P31 = 0)
4 PMxx Set the corresponding pin (P31) to output mode. (PM31 = 0)
5 PUxx Setting not required
6 PIMx Setting not required
7 POMx Setting not required
8 PITHLXx Setting not required
9 PSRSEL Setting not required
10 PSNZCNTx Setting not required
11 PMS Settable (When PMSO0 = 1, the output level of the pin is read from Pxx register.)
12 — Operation of each peripheral function starts.

Figure 20 Setting example of STOP status output (P31/STOPST)
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(o) Procedure for setting SNZOUTn (SNOOZE status output)

The setting procedure when the P30 pin is used as SNZOUTO (standby function) (output) is illustrated and described
in Figure 21.

Remark: When the 100-pin RL78/F14 product is used, n=0to 7.
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WRemiL
PITHL3
& PITHL30
WRem
PIM3
PIM30 EVeo
WRsy
PU3
PU30 D I
| P-ch
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Alternate function (Schmitt1 }1 2
TIOUTRDIOD/ 1 S
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5 (Schmitt3)
] B )
] \\J ﬁ
:EI WReoaT
2 P3
£ QUips i TN ™~ P3O/TIONTO01/
£ _L/ O trolop 1755007
WRew \ INTP2/SNZOUTO
PM3 ‘
PM30
WReus
PMS
PMS0
Alternate function
TO/TRDIODA/
SNZOUTO
W
Step Register Register setting
1 PIORx Assign the SNZOUTO pin to the corresponding pin (P30). (PIOR60 = 0)
2 | ADPC/PMCxNOTEL Setting not required
3 Pxx Set the output latch value. (P30 = 0)
4 PMxx Set the corresponding pin (P30) to output mode. (PM30 = 0)
5 PUxx Setting not required
6 PIMx Setting not required
7 POMx NOTE 2 Setting not required
8 PITHLXx Setting not required
9 PSRSEL NOTE2 Set the corresponding pin (P30) to normal slew rate. (PSR30 = 0)
10 | PSNZCNTXx Set the corresponding pin (P30) to enable SNOOZE status. (OUTENO = 1)
11 | PMS Settable (When PMSO0 = 1, the output level of the pin is read from Pxx register.)
12 | — Operation of each peripheral function starts.

NOTE 1: Although the corresponding pin (P30) is not provided with these registers, some other pins may be

provided with these registers. In that case, set the pin to be used as digital I/O.

NOTE 2: Although the corresponding pin (P30) is provided with these registers, some other pins may not be

provided with these registers. In that case, the settings to these registers are unnecessary.

Figure 21 Setting example of SNOOZE status output (P30/SNZOUTO)
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2.2.12

(@) Procedure for setting IVCMPON (comparator input)

Setting procedures when the comparator is used

The setting procedure when the P81 pin is used as IVCMPOO (comparator) (input) is illustrated and described in

Figure 22.

Remark:n=0to 3

TS M 0: Analog input
S Analog inpu
SErL 1: Digital VO
—J—-’: ADPCA4 1o ADPCO
RD
| : »Q e
N
E WReronT
= P8
; Output latch | ;) PBIANI3/
7 P81 L« = IvCMPOD
WRen
PM8 ‘
& PME1 . )_)
WReMs
PMS A/D corverter o O
PMS0
e Analog voltage
input for comparator
Step Register Register setting
1 PIORX Setting not required
2 | ADPC/PMC Set the corresponding pin (P81) to analog input. (ADPC = 0x00 or ADPC 2 0x05)
3 Pxx Setting not required
4 PMxx Set the corresponding pin (P81) to input mode. (PM81 = 1)
5 PUxx Setting not required
6 PIMx Setting not required
7 POMx Setting not required
8 PITHLXx Setting not required
9 PSRSEL Setting not required
10 | PSNZCNTx Setting not required
11 | PMS Setting not required
12 | — Operation of each peripheral function starts.

Figure 22 Setting example of comparator analog input (P81/IVCMPQO0)
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(o) Procedure for setting IVREFO (external reference voltage input)

The setting procedure when the P85 pin is used as IVREFO (comparator) (external reference voltage input) is
illustrated and described in Figure 23.

e 0: Analog input
£OFC 1: Digital 110
= ADPC4 to ADPCO
RD
_ i—<C
o ' | _E
_a w
E WRrost
= P8
Output Iatch | | _ PSANIT/
PEs Lo
WRew
PM8
PMB85 C
WRems
s AD converter g C
: PMS0
ADS
~/
Analog voltage
input for comparator
Step Register Register setting
1 PIORx Setting not required
2 ADPC/PMC Set the corresponding pin (P85) to analog input. (ADPC = 0x00 or ADPC 2 0x09)
3 Pxx Setting not required
4 PMxx Set the corresponding pin (P85) to input mode. (PM85 = 1)
5 PUxx Setting not required
6 PIMx Setting not required
7 POMx Setting not required
8 PITHLX Setting not required
9 PSRSEL Setting not required
10 PSNZCNTx Setting not required
11 PMS Setting not required
12 — Operation of each peripheral function starts.

Figure 23 Setting example of comparator external reference voltage input (P85/IVREFO)
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(c) Procedure for setting VCOUTO (comparator output)

The setting procedure when the P41 pin is used as VCOUTO (comparator) (output) is illustrated and described in

Figure 24.
A EVoo
WReu
PU4
. PU41 ": : )—l s
=
Alternate function S
THOTRJICO
RD
5
| g <}~
. | 3
él WReoaT
E P4
E Output latch _ P44THOITON0/
P41 @ TRJIOONCOUTO/
: SNZOUT2
WRem
P4
PM41
WRems
PMS
PMS0
Atemnate function
TONTRIIODS
R VCOUTO/SNZOUT2
Step Register Register setting
1 PIORX Setting not required
2 ADPC/PMCx Setting not required
3 Pxx Set the output latch value. (P41 = 0)
4 PMxx Set the corresponding pin (P41) to output mode. (PM41 = 0)
5 PUxx Setting not required
6 PIMx Setting not required
7 POMx Setting not required
8 PITHLX Setting not required
9 PSRSEL Setting not required
10 PSNZCNTXx Set the corresponding pin (P41) to disable SNOOZE status output. (OUTEN2 = 0)
11 PMS Settable (When PMSO = 1, the output level of the pin is read from Pxx register.)
12 — Operation of each peripheral function starts.
Figure 24 Setting example of comparator output (P41/VCOUTO)
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2.2.13

(@) Procedure for ANin (analog input)

Setting procedure when the A/D converter is used

The setting procedure when the P33 pin is used as ANIO (A/D converter) (input) is illustrated and described in Figure

25.

Remark: When the 100-pin RL78/F14 product is used, n = 0 to 30.

~ -
i ADPC 0: Analog input
L 1: Digital VO
ADPC4-ADPCO
RD
| o
. ~ 3
_g
= WRecat
5 P3
= Output latch [ ) PEAVrers/ANIO
P33, P34 Lag = P34JAV e ANI
WRew
PM3
PM33, PM34 ).)
WRens
PMS
& PMS0 IA.-'D L‘unverterI o o
Ry
Step Register Register setting
1 PIORXx Setting not required
2 ADPC/PMCx Set the corresponding pin (P33) to analog input. (ADPC = 0x00 or ADPC 2 0x02)
3 Pxx Setting not required
4 PMxx Set the corresponding pin (P33) to input mode. (PM33 = 1)
5 PUxx Setting not required
6 PIMx Setting not required
7 POMx Setting not required
8 PITHLX Setting not required
9 PSRSEL Setting not required
10 PSNZCNTx Setting not required
11 PMS Setting not required
12 — Operation of each peripheral function starts.

Figure 25 Setting example of A/D converter analog input (P33/ANIO)
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2.2.14 Setting procedure when the D/A converter is used
(a) Procedure for setting ANOO (D/A output)

The setting procedure when the P80 pin is used as ANOO (D/A converter) (output) is illustrated and described in

Figure 26.
M| WRazec o A
SAnalog inpu
ADPC 1: Digital /0
3 ADPC4 to ADPCO
RD
| : =
] 8
k]
E WReoar
= P8
Output latch [ 7 PBOANIZ/
7 P8O Lo = ANOO
WRen
PM8 ‘
& PMB0 ’;, ))
WReus
PMS AD corverter & 0
S PMSO
ADS
WRosame
DAM?2 [/ converter | ™
L
o ANOCOEN
b/
Step Register Register setting
1 PIORx Setting not required
2 ADPC/PMC Set the corresponding pin (P80) to analog input. (ADPC = 0x00 or ADPC 2 0x04)
3 Pxx Setting not required
4 PMxx Set the corresponding pin (P80) to input mode. (PM80 = 0)
5 PUxx Setting not required
6 PIMx Setting not required
7 POMx Setting not required
8 PITHLX Setting not required
9 PSRSEL Setting not required
10 PSNZCNTx Setting not required
11 PMS Setting not required
12 — Operation of each peripheral function starts.

Figure 26 Setting example of D/A converter output (P80/ANOO)
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3. Cautionary note on setting port-related registers

* To set the peripheral 1/O redirection register (PIORX), the corresponding peripheral functions must be stopped
beforehand [the corresponding bit in PERX register must be set to 0 (stops the input clock supply to modules)].

* When using POMm register by setting POMmn bit to 1 (N-ch open-drain output mode), externally pull up the
corresponding pin(s).

* If any write access to the port register (Pxx) is executed by using bit manipulation instructions or operations (AND,
OR instructions) in the following cases, the current pin level (1 or 0) will be stored in a port latch for other bits:
when the pin is set to input (the corresponding bit in PMxx register is set to 1) and the PMSO bit in the PMS
register is set to 1 (reads the output level of the pin).
Before setting the port-related register, disable interrupts (DI) to avoid a state change of the port while an interrupt
is handled.

Example:
P7 =0x03; /* The output latch of P70/P71 is setto 1. */
PM70=0; /*P70 issetto output mode (outputs “High™). */
PMS0 =1; /* The output level of the pin is read. */
P70 =0; /* The output latch of P70 is set to 0. */ (N°TE?)
PM71=0; /*P71is setto output mode. */ (NOTE2)

NOTE 1: When the level of the P71 pin is low, the value of the P71 bit is 0.
NOTE 2: The P71 pin outputs a low level (L) instead of a high level (H) that is set by P7 = 0x03;.

» When no peripheral function is allocated to the corresponding pin by PIORX register, the pin can be used as another
function (digital 1/0, analog input, 1/0 of a peripheral function).

* It is impossible to simultaneously use multiple functions allocated to one pin.

» The procedures described in this application note are setting examples of the port-related registers. Please carefully
examine the procedures, values and commands according to your specifications before actually setting the relevant
registers.
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Website and Support

Renesas Electronics Website
http://www.renesas.com/

Inquiries
http://www.renesas.com/contact/

All trademarks and registered trademarks are the property of their respective owners.
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General Precautions in the Handling of Microprocessing Unit and Microcontroller Unit Products

The following usage notes are applicable to all Microprocessing unit and Microcontroller unit products from
Renesas. For detailed usage notes on the products covered by this document, refer to the relevant sections of the
document as well as any technical updates that have been issued for the products.

1. Handling of Unused Pins

Handle unused pins in accordance with the directions given under Handling of Unused Pins in the

manual.

— The input pins of CMOS products are generally in the high-impedance state. In operation with
an unused pin in the open-circuit state, extra electromagnetic noise is induced in the vicinity of
LSI, an associated shoot-through current flows internally, and malfunctions occur due to the
false recognition of the pin state as an input signal become possible. Unused pins should be
handled as described under Handling of Unused Pins in the manual.

2. Processing at Power-on
The state of the product is undefined at the moment when power is supplied.

— The states of internal circuits in the LSI are indeterminate and the states of register settings
and pins are undefined at the moment when power is supplied.
In a finished product where the reset signal is applied to the external reset pin, the states of
pins are not guaranteed from the moment when power is supplied until the reset process is
completed.
In a similar way, the states of pins in a product that is reset by an on-chip power-on reset
function are not guaranteed from the moment when power is supplied until the power reaches
the level at which resetting has been specified.

3. Prohibition of Access to Reserved Addresses
Access to reserved addresses is prohibited.

— The reserved addresses are provided for the possible future expansion of functions. Do not

access these addresses; the correct operation of LSI is not guaranteed if they are accessed.
4. Clock Signals

After applying a reset, only release the reset line after the operating clock signal has become

stable. When switching the clock signal during program execution, wait until the target clock signal

has stabilized.

— When the clock signal is generated with an external resonator (or from an external oscillator)
during a reset, ensure that the reset line is only released after full stabilization of the clock
signal. Moreover, when switching to a clock signal produced with an external resonator (or by
an external oscillator) while program execution is in progress, wait until the target clock signal
is stable.

5. Differences between Products

Before changing from one product to another, i.e. to a product with a different part number, confirm

that the change will not lead to problems.

— The characteristics of Microprocessing unit or Microcontroller unit products in the same group
but having a different part number may differ in terms of the internal memory capacity, layout
pattern, and other factors, which can affect the ranges of electrical characteristics, such as
characteristic values, operating margins, immunity to noise, and amount of radiated noise.
When changing to a product with a different part number, implement a system-evaluation test
for the given product.
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