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Notice

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. You are fully responsible for the incorporation of these circuits, software,
and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by you
or third parties arising from the use of these circuits, software, or information.

Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics
does not warrant that such information is error free. Renesas Electronics assumes no liability whatsoever for any damages
incurred by you resulting from errors in or omissions from the information included herein.

Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights of
third parties by or arising from the use of Renesas Electronics products or technical information described in this document. No
license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of
Renesas Electronics or others.

You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.
Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from such alteration,
modification, copy or otherwise misappropriation of Renesas Electronics product.

Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The
recommended applications for each Renesas Electronics product depends on the product’s quality grade, as indicated below.

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home electronic appliances; machine tools; personal electronic equipment; and industrial robots etc.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; and safety equipment etc.

Renesas Electronics products are neither intended nor authorized for use in products or systems that may pose a direct threat to
human life or bodily injury (artificial life support devices or systems, surgical implantations etc.), or may cause serious property
damages (nuclear reactor control systems, military equipment etc.). You must check the quality grade of each Renesas
Electronics product before using it in a particular application. You may not use any Renesas Electronics product for any
application for which it is not intended. Renesas Electronics shall not be in any way liable for any damages or losses incurred
by you or third parties arising from the use of any Renesas Electronics product for which the product is not intended by Renesas
Electronics.

You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,
especially with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or
damages arising out of the use of Renesas Electronics products beyond such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a Renesas
Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire control and
malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because the evaluation
of microcomputer software alone is very difficult, please evaluate the safety of the final products or systems manufactured by
you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility
of each Renesas Electronics product. Please use Renesas Electronics products in compliance with all applicable laws and
regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive.
Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with applicable laws
and regulations.

Renesas Electronics products and technology may not be used for or incorporated into any products or systems whose
manufacture, use, or sale is prohibited under any applicable domestic or foreign laws or regulations. You should not use
Renesas Electronics products or technology described in this document for any purpose relating to military applications or use
by the military, including but not limited to the development of weapons of mass destruction. When exporting the Renesas
Electronics products or technology described in this document, you should comply with the applicable export control laws and
regulations and follow the procedures required by such laws and regulations.

It is the responsibility of the buyer or distributor of Renesas Electronics products, who distributes, disposes of, or otherwise
places the product with a third party, to notify such third party in advance of the contents and conditions set forth in this
document, Renesas Electronics assumes no responsibility for any losses incurred by you or third parties as a result of
unauthorized use of Renesas Electronics products.

This document may not be reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas
Electronics.

Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document
or Renesas Electronics products, or if you have any other inquiries.

(Note 1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.

(2012.4)




(1) Voltage
application
waveform at input

pin:

(2) Handling of
unused input pins:

(3) Precaution
against ESD:

(4) Status before
initialization:

(5) Power ON/OFF
sequence:

(6) Input of signal
during power off
state:

Notes for CMOS devices

Waveform distortion due to input noise or a reflected wave may cause
malfunction. If the input of the CMOS device stays in the area between VIL
(MAX) and VIH (MIN) due to noise, etc., the device may malfunction. Take
care to prevent chattering noise from entering the device when the input level
is fixed, and also in the transition period when the input level passes through
the area between VIL (MAX) and VIH (MIN).

Unconnected CMOS device inputs can be cause of malfunction. If an input pin
is unconnected, it is possible that an internal input level may be generated due
to noise, etc., causing malfunction. CMOS devices behave differently than
Bipolar or NMOS devices. Input levels of CMOS devices must be fixed high or
low by using pull-up or pull-down circuitry. Each unused pin should be
connected to power supply or GND via a resistor if there is a possibility that it
will be an output pin. All handling related to unused pins must be judged
separately for each device and according to related specifications governing
the device.

A strong electric field, when exposed to a MOS device, can cause destruction
of the gate oxide and ultimately degrade the device operation. Steps must be
taken to stop generation of static electricity as much as possible, and quickly
dissipate it when it has occurred. Environmental control must be adequate.
When it is dry, a humidifier should be used. It is recommended to avoid using
insulators that easily build up static electricity. Semiconductor devices must be
stored and transported in an anti-static container, static shielding bag or
conductive material. All test and measurement tools including work benches
and floors should be grounded. The operator should be grounded using a
wrist strap. Semiconductor devices must not be touched with bare hands.
Similar precautions need to be taken for PW boards with mounted
semiconductor devices.

Power-on does not necessarily define the initial status of a MOS device.
Immediately after the power source is turned ON, devices with reset functions
have not yet been initialized. Hence, power-on does not guarantee output pin
levels, 1/0 settings or contents of registers. A device is not initialized until the
reset signal is received. A reset operation must be executed immediately after
power-on for devices with reset functions.

In the case of a device that uses different power supplies for the internal
operation and external interface, as a rule, switch on the external power supply
after switching on the internal power supply. When switching the power supply
off, as a rule, switch off the external power supply and then the internal power
supply. Use of the reverse power on/off sequences may result in the
application of an overvoltage to the internal elements of the device, causing
malfunction and degradation of internal elements due to the passage of an
abnormal current. The correct power on/off sequence must be judged
separately for each device and according to related specifications governing
the device.

Do not input signals or an 1/O pull-up power supply while the device is not
powered. The current injection that results from input of such a signal or I/0
pull-up power supply may cause malfunction and the abnormal current that
passes in the device at this time may cause degradation of internal elements.
Input of signals during the power off state must be judged separately for each
device and according to related specifications governing the device.



Readers

Purpose

Organization

How to read this
manual

How to Use This Manual

This manual is intended for users who wish to understand the functions of the
RH850/F1K and design application systems using the following RH850/F 1K
microcontrollers:

This manual is intended to give users an understanding of the hardware
functions of the RH850/F1K shown in the Organization below.

This manual is divided into two parts: Hardware (this manual) and Architecture
(RH850G3KH User’s Manual: Software).

| Hardware | Software |
Pin functions Overview

CPU function Processor Model

On-chip peripheral functions Register Reference
Flash memory programming Exceptions and Interrupts

Memory Management
Instruction Reference
Reset

Appendix

It is assumed that the readers of this manual have general knowledge in the fields of
electrical engineering, logic circuits, and microcontrollers.

To understand the overall functions of the RH850/F1K.

— Read this manual according to the Contents.

To understand the details of an instruction function

— See RH850G3KH User’s Manual: Software (R01US0165E) available separately.



Conventions Data significance: Higher digits on the left and lower digits on the right
Active low representation: xxx (overscore over pin or signal name)
Memory map address: Higher addresses on the top and lower addresses on the bottom
Note: Footnote for item marked with Note in the text
Caution: Information requiring particular attention
Remark: Supplementary information
Numeric representation:  Binary ... Xxxx or Xxxxg
Decimal ... xxxx
Hexadecimal ... XXXXy
Prefix indicating power of 2 (address space, memory capacity):
K (kilo): 210 = 1,024
M (mega): 220 = 1,0242
G (giga): 2%0 = 1,0243



Description of Registers

Each register description includes register access, register address, and register value after a reset, a
bit chart, illustrating the arrangement of bits, and a table of bits, describing the meaning of the bit
settings.

The standard format for bit charts and tables are described below.

2 21 20 19 18 17 16
| _ | _ lecsen| _ |csien
DIR DAP
Value afterreset 0 0 0 0 5.0/ 0 0 0 0 0 0 0 0 0 0 0
RW R R RW | RW RW |RW iRMW: R R R R R RW R RW
Bt 15| 14 13 | 12 1 10 9 8 7 6 5 4 3 2 1 0
Value afterreset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RW R R R R R R R R R R R R R R R R

(4) ® © O (8)

Table 14.19 CSIGnCFGO Register Contents (1/2)

Bjt Position qit Name Function
23130
29, 28 Specifies parity.
CSIGn CSIGn
Ps1 PS0 Transmission Reception
0 0 No parity transmitted No parity is waited for.
0 1 Add parity bit fixed at 0 Parity bit is waited for but not
judged.
1 0 Add odd parity Odd parity bit is waited for.
1 1 Add even parity Even parity bit is waited for.
27 to 24 CSIGnDLS Specifies data length.
[3:0] 0: Data length is 16 bits
1: Data length is 1 bit
2: Data length is 2 bits
15: Data length is 15 bits
CAUTION
Do not set bits CSIGNCFG0.CSIGnDLS[3:0] for a value 1 to 6 when the
extended data length function is disabled with bit CSIGnCTL1.CSIGnEDLE set
to 0.
It is forbidden to transmit two consecutive data with a data length of less than 7
bits.
019 Reserved When read, the value after reset is returi it bits, write

the value after res:

(1) Access

The register can be accessed in the bit unit indicated here.

(2) Address

This is the register address.
For base address, see description of base address in each section.



(3) Value after a reset (in hexadecimal notation)

This is the value of all bits of the register after a reset. Values for bytes are given as numbers in the
range from 0 to 9 and letters from A to F or as X where they are undefined.

(4) Bit position

This is the bit number.
The bits are numbered from 31 to 0 for 32-bit registers, 15 to 0 for 16-bit registers, and 7 to O for 8-
bit registers.

(5) Bit name

Bit name or field name is indicated.

When clearly identifying the digits of a bit field is required, do so by using a form such as
CSIGNnDLS[3:0] above.

Indicate reserved bits by using a dash (—).

(6) Value after a reset (in binary notation)

This is the bit values after a reset.

0 : The value after a reset is 0.
1 : The value after a reset is 1.

— : The value after a reset is undefined.

(7) RIW
This is the bit attribute of all bits of the register.

R/W : The bit or field is readable and writable.

R . The bit or field is readable.
Note that all reserved bits are indicated as R. When written, the value specified in the bit chart or the
value after a reset should be written.

W . This bit or field is writable. When read, the value is undefined. If a value is indicated in the bit chart,
the value is returned.

(8) Function

This is function of the bit.

All trademarks and registered trademarks are the property of their respective owners.
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Section 1 Overview

1.1 RH850/F1K Product Features

The features of the RH850/F1K are described below.

The RH850/F1K is a 32-bit single-chip microcontroller with a G3KH CPU core. The key features of
the F1K are low power consumption, high computational processing power, and a wide variety of
internal peripheral functions. To reduce supply current in a variety of applications, a wide range of
power reducing measures are available. For example, there is a Low Power Sampler (LPS), that can
poll signals input to the analog and digital input pins without CPU core interaction, and DeepSTOP
mode in which the power supply to the most circuits of the microcontroller can be turned off.

Applications

The RH850/F1K is ideal for automotive electronics, such as BCM (body control module), gateway,
HVAC, lighting modules, and many other applications.

RO1UH0562EJ0110 Rev.1.10 T{ENESAS Page 71 of 2863
Nov 30, 2016



RH850/F1K Section 1 Overview
1.2 RH850/F1K Functions
Table 1.1 Overview of Product (1/2)
RH850/F1K
Product name 100 pin 144 pin 176 pin
Memory See Table 1.2, Product Lineup.
External memory interface (MEMC) Not provided
CPU CPU System G3KH
CPU frequency 120 MHz max. 80 MHz max. (ECO)
(ADVANCED/ 120 MHz max. (ADVANCED/PREMIUM)
PREMIUM)
FPU Single-precision
Memory Protection Unit (MPU) Provided
DMA 16 channels
Operating clock | Main Oscillator 16/20/24 MHz
(MainOSC)
Low Speed Internal Oscillator 240 kHz (typ.)
(LS IntOSC)
High Speed Internal Oscillator 8 MHz (typ.)
(HS IntOSC)
PLL Provided
Sub Oscillator Not provided 32.768 kHz
(SubOSC)
1/0 port 81 120 150
A/D converter ADCO Physical input Total 36 ch Total 36 ch Total 36 ch
channels (12 bit resolution: (12 bit resolution: (12 bit resolution:
16 ch + 10 bit 16 ch + 10 bit 16 ch + 10 bit
resolution: 20 ch) resolution: 20 ch) resolution: 20 ch)
External multiplexer Provided
support for
channel number
extension
Channels with T&H 6
ADC1 Physical input Not provided Total 12 ch Total 24 ch
channels (12 bit resolution: (12 bit resolution:
8 ch + 10 bit 16 ch + 10 bit
resolution: 4 ch) resolution: 8 ch)
External multiplexer Not provided
support for
channel number
extension
Channels with T&H Not provided

Timer

Timer Array Unit D (TAUD)

1 unit (16 bit resolution timers x 16 channels /unit)

Timer Array Unit B (TAUB)

1 unit (16 bit resolution timers x 16 channels /unit)

2 units (16 bit

resolution timers x 16

channels /unit)

Timer Array Unit J (TAUJ)

2 units (32 bit resolution timers x 4 channels /unit)

Operating System Timer (OSTM) 5 units
Real-Time Counter (RTCA) Not provided 1 unit
Encoder Timer (ENCA) 1 unit
Window Watchdog Timer A 2 units
(WDTA)
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Table 1.1 Overview of Product (2/2)
RH850/F1K
Product name 100 pin 144 pin 176 pin
Serial Clocked Serial Interface G 1 channel 2 channels
interfaces (CSIG)
Clocked Serial Interface H 4 channels
(CSIH)
CAN Interface ADVANCED ECO/ADVANCED
RSCAN RSCAN RSCAN
6 channels 6 channels 7 channels
(Total 480 message (Total 480 message (Total 560 message
buffers) buffers) buffers)
PREMIUM
RS-CANFD RS-CANFD RS-CANFD
6 channels 6 channels 6 channels
(Total 480 message (Total 480 message +
buffers) buffers) RSCAN
1 channel
(Total 560 message
buffers)
LIN/UART Interface (RLIN3) 4 channels 6 channels
LIN Master Interface (RLIN2) 3 channels 6 channels 10 channels
I2C Interface (RIIC) 1 channel
External Maskable 13
Interrupts
Non-maskable (NMI) 1
Other functions | Clock Monitors (CLMA) For PLL, HS IntOSC, MainOSC
Data CRC (DCRA) 4 channels
Low-Voltage Indicator (LVI) Provided
Power-On-Clear (POC) Provided
Core Voltage Monitors (CVM) Provided
Error Correction Coding (ECC) For Code flash, Data flash, Local RAM,
Retention RAM, CSIH, RS-CAN
Low Power Sampling (LPS) Provided
PWM diagnosis (PWM_DIAG) 48 channels 64 channels 72 channels
Motor Control 1 unit
Key Return (KR) 8 channels
CLOCK OUTPUT Provided
(FOUT)
RESET OUTPUT Provided
(RESETOUT)
ICUSE Provided
(Intelligent Cryptographic Unit E)
SWDT (Secure WDT) Provided
On-Chip debug (OCD) Provided
Boundary Scan Provided
Voltage supply Internal supply VPOCto 5.5V
Input/output buffer supplies VPOCto 5.5V
A/D Converter supplies 3.0to 55V
Package 100 pin LQFP 144 pin LQFP 176pin LQFP
RO1UHO0562EJ0110 Rev.1.10 RENESAS Page 73 of 2863

Nov 30, 2016



Section 1 Overview

RH850/F1K
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14 RH850/F1K Product Block Diagrams

System control
MainOSC
Code flash Trace RAM*!
(2 MB (max.)) (32 KB)
I
CPU sub system ¥ PLL STBC
Local RAM G3KH >
(128 KB (max.)) INTC
CPU core
Debug controller CLMA Core voltage
FPU (3 ch) monitor
Rete(;ggol(rmBl?AM MPU DMAC LVI poc | | LPs
A
Data flash i
ata flas .
(64 KB) ICUSE*2 Port
A A A
Y A J A J Y A J
| PBUS |
¢ A A i Y ]
A A/ A h J A
Timer Communication DCRA Analog KR
’ OSTM ‘ RLIN3 (4 ch) ADCA (8ch)
(5 units) (4 ch) (1 unit)
PWM with
a diagnostic ’ WDTA ‘ ’ RLIN2 ‘
function (2 units) (3 ch)
(48 ch)
TAUD CSIH
’ (1 unit) ‘ ’ (4 ch) ‘
TAUB CSIG
(1 unit) (1 ch)
TAUJ RS-CANFD™
(2 units) (6 ch)
ENCA RIIC
(1 unit) (1 ch)
Note 1. The trace RAM is only supported by products with 2 MB code flash memory.
Note 2.  ADVANCED: 10 keys, PREMIUM: 20 keys.
Note 3.  PREMIUM only. RSCAN is used in ADVANCED.
Figure 1.1 Internal Block Diagram (RH850/F1K 100 pin)
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System control
| mainosc || subosc
Code flash Trace RAM*!
(2 MB (max.) (32 KB) LS Int0SC
4 HS IntOSC
CPU sub system \J PLL STBC
Local RAM G3KH »
(128 KB (max.)) INTC Y
CPU core
Debug controller CLMA Core voltage
[ FPU (3 ch) monitor
Retention RAM DMAC
(64 KB) MPU LVI POC LPS
A
Data flash 1
ata flas .
(64 KB) ICUSE* Port
A A Y
y y y y Y
| PBUS |
¢ A A [ Y 4
A\ Y Y Y Y
Timer Communication DCRA Analog KR
’ OSTM ‘ RLIN3 (4 ch) ADCA (8.ch)
(5 units) (6 ch) 2 units
PWM with
a diagnostic ’ WDTA ‘ ’ RLIN2 ‘
function (2 units) (6 ch)
(64 ch)
TAUD CSIH
’ (1 unit) ‘ ’ (4 ch) ‘
TAUB CSIG
(1 unit) (2 ch)
TAUJ RS-CANFD®
(2 units) (6 ch)
RTCA RIIC
(1 unit) (1 ch)
ENCA
(1 unit)
Note 1. The trace RAM is only supported by products with 2 MB code flash memory.

Note 2.
Note 3.

ECO/ADVANCED: 10 keys, PREMIUM: 20 keys.
PREMIUM only. RSCAN is used in ECO and ADVANCED.

Figure 1.2

Internal Block Diagram (RH850/F1K 144 pin)
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System control
| Mmainosc || subosc
Code flash Trace RAM*!
(2MB (max.)) (32 KB)
|
CPU sub system ¥ PLL STBC
Local RAM G3KH >
(128 KB (max.)) INTC \
CPU core
Debug controller CLMA Core voltage
FPU (3 ch) monitor
Retention RAM DMAC
(64 KB) MPU LVI POC LPS
A
A
Data flash »
(64 KB) ICUSE™ Port
A A A
A y y A y
| PBUS |
¢ A A ] ]
Y A A A4 y
Timer Communication DCRA Analog KR
’ OSTM ‘ ’ RLIN3 (4.ch) ADCA (8¢ch)
(5 units) (6 ch) (2 units)
PWM with
a diagnostic ’ WDTA ‘ ’ RLIN2 ‘
function (2 units) (10 ch)
(72 ch)
TAUD CSIH
’ (1 unit) ‘ ’ (4 ch) ‘
TAUB CSIG
(2 units) (2 ch)
TAUJ ’ RS-CANFD™
(2 units) (6 ch)
RTCA RSCAN
(1 unit) (1 ch)
ENCA RIIC
(1 unit) (1 ch)
Motor control
Note 1. The trace RAM is only supported by products with 2 MB code flash memory.
Note 2.  ECO/ADVANCED: 10 keys, PREMIUM: 20 keys.
Note 3.  PREMIUM only. RSCAN is used in ECO and ADVANCED.
Figure 1.3 Internal Block Diagram (RH850/F1K 176 pin)
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Section 2

2.1

Pin Function

This section describes the pin and port functions.

Section 2.1 to Section 2.5 describe the pin connections and respective pins.

Section 2.6 to Section 2.13 describe the general port functions.

Pin Connection Diagram

TONTO (2]
NTC@ QMO IO T T T @0 90
goel9c oo roocecoe0el00S
Jo N T T P WP W P N N W W W T R 0
PO OO NN ORDNOOTON= O® DN~ O
CDODODO MO MO 000 00 00 00 000 MMNMNIMN
P10_3 ~»f 17 - P9 6
P10_4 =] 2 - P95
P10 5 == 3 O - P94
P10_15 ~—=| 4 - P93
P17.0 | 5 - P92
PO 0 =] 6 - P91
P01 =] 7 = P9 0
PQ_2 =1 8 [~ AP0_0
P03 =] 9 -~ AP0_1
EVCC——( 10 = AP0_2
PO_4 ~—»| 11 = APO_3
P05 ==]| 12 < AP0 4
PO 6 ] 13 = AP0 5
PO_T1 ~—=| 14 = AP0 6
PO_12 =—=| 15 > APO_7
P0_13 =—| 16 - APO_8
PO_14 ~—w| 17 - AP0_9
EVSS —| 18 -~ AP0_10
Pg_2 =] 19 - APO_11
P8 70 | 20 - AP0 12
P8 11 == | 21 - AP0 13
P8 12 ~n| 22 - APO_14
JPO0_5 ~—=| 23 = AP0_15
JPO_4 ~—| 24 —— AOVREF
JPO_3 =—| 25 [~ AOVSS
OMNOVDDOT-ANMTNONODO-ANMITVONDODO
ANANNNNDONOOOOOOMOITITITITTT IO
N O QN AN OO 0D O — M 0O 0D
ool Q2 9 S *=9 710002 o'60'e0c0e0'e0'e0' 0o
1217335 SgfoEgpocoocoaan
S55Ruees
<<

Figure 2.1 Pin Connection Diagram (100 Pin LQFP)
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P10_15 =—=| 4 105 f—m AP14
P17_0 ==| 5 104 f=—= AP175
P11°8 | 6 103 | AP176
P1179 ==| 7 102 f=—= AP177
P11_10 ~=—=| 8 101 |— EVCC
P11_11 =—=| 9 100 f=-= P20 _4
P11_12 =—=| 10 99 f=—= P20 5
P11713 =] 11 98 [~ P9 6
P11 14 =] 12 97 fwm P95
P0_0 =] 13 96 [=—= P94
PO_1 ]| 14 95 |« P93
P02 =] 15 94 f«—w P92
PO_3 =] 16 93 [== P91
EVCC——] 17 92 = P9 0
P0_4 =—=| 18 91 |— Evss
P0_5 =] 19 90 f=—= AP0_0
P0_6 ]| 20 89 f=—= APO_1
PO_T1 | 21 88 f=—= AP0 2
PO_12 == 22 87 f=—= AP0_3
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Figure 2.2

Pin Connection Diagram (144 Pin LQFP)
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Figure 2.3 Pin Connection Diagram (176 Pin LQFP)
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Table 2.1 Pin Assignment 100 Pin LQFP (1/3)

Pin No. Pin Name
1 P10_3 / TAUDOI7 / TAUDOO7 / RIICOSCL / KROI1 / PWGA30 / ADCAOTRG1 / TAPAOVN / CSIH1SSI
2 P10_4 / TAUDOI9 / TAUDOO9 / RLIN21RX / KROI2 / ADCAOSELO / ADCAOTRG2 / TAPAOWP / CSIGOSSI
3 P10_5/ TAUDOI11 / TAUDOO11 / RLIN21TX / KROI3 / ADCAOSEL1 / TAPAOWN / CSIGORY! / CSIGORYO
4 P10_15/ CSIH3RYI / CSIH3RYO / PWGA240 / RLIN22RX / TAUBOI9 / TAUB0OO9
5 P11_0/ CSIH2RY!/ CSIH2RYO / PWGA250 / RLIN22TX / TAUBOI11 / TAUB0OO11
6 P0_0 / TAUDOI2 / TAUDOO2 / RLIN20RX / CANOTX / PWGA100 / CSIH0SSI / DPO
7 PO_1/TAUDOI4 / TAUDOO4 / CANORX / INTPO / RLIN20TX / PWGA110 / CSIHOSI / APO
8 P0O_2 / TAUDOI6 / TAUDOO6 / CANTRX / INTP1/ RLIN30TX / PWGA120 / CSIHOSC / DPO
9 P0O_3 / TAUDOI8 / TAUDOOS / RLIN30RX /INTP10 / CAN1TX / DPIN1 / PWGA130 / CSIHOSO
10 EvCC
1 P0O_4 / RLIN31RX / INTP11 / CAN2TX / PWGA100 / CSIH1SI / SELDPO /DPIN8
12 P0O_5/ CAN2RX / INTP2 / RLIN31TX / DPIN9 / SELDP1 / CSIH1SO
13 P0O_6/INTP2/DPIN10 / SELDP2 / CSIH1SC / PWGA350
14 P0O_11/RIICOSDA / DPIN12 / CSIH1CSS2 / TAUBOI8 / TAUBOOS / PWGA340
15 P0_12 / RIICOSCL / DPIN13 / PWGA450 / TAUBOI10 / TAUB0O10 / CSIGOSI
16 P0O_13/ RLIN32RX / INTP12 / PWGA460 / TAUBOI12 / TAUB0O12 / CSIGOSO / CAN5RX / INTP5
17 P0O_14 / RLIN32TX / PWGA470 / TAUBOI14 / TAUB0O14 / CSIGOSC / CAN5TX
18 EVSS
19 P8_2 / TAUJOIO / TAUJOOO / DPIN2 / CSIHOCSSO0 / INTP6 / PWGA220 / ADCA0I4S
20 P8_10 / CSIH3CSS3 / DPIN14 / PWGA420 / ADCAOI17S
21 P8_11/TAUJ1I2/ TAUJ102 / DPIN15 / PWGA430 / CSIH1CSS4 / ADCA0I18S
22 P8_12 / TAUJ1I3 / TAUJ103 / DPIN16 / PWGA440 / CSIH1CSS5 / ADCA0I19S
23 JPO_5/ NMI/ TAUJOI3 / TAUJOO3 / DCURDY / LPDCLKOUT
24 JPO_4 /DCUTRST
25 JPO_3/INTP3 / CSCXFOUT / TAUJOI2 / TAUJOO2 / DCUTMS
26 JPO_2/INTP2 / TAUJOI1 / TAUJOO1 / FPCK / DCUTCK / LPDCLK
27 JPO_1/INTP1 /TAUJOIO / TAUJOOO / FPDT / DCUTDO / LPDO
28 JPO_0/INTPO / FPDR / FPDT / DCUTDI / LPDI / LPDIO
29 RESET
30 EVCC
31 AWOVSS
32 AWOVCL
33 REGVCC
34 X2
35 X1
36 FLMDO
37 P0O_10/INTP3 / CSIH1CSS1 / DPIN11 / RLIN22TX / TAUBOI6 / TAUBOOG / CAN4TX
38 PO_9/INTP12/ CSIH1CSS0 / DPIN7 / RLIN22RX / TAUBOI4 / TAUBOO4 / CAN4RX / INTP4
39 PO_8/ RLIN21TX / DPIN6 / CSIHOCSS6 / CSIH1SSI / TAUBOI2 / TAUB0OO2 / CAN3TX
40 PO_7 / RLIN21RX / DPIN5 / CSCXFOUT / CSIH1RY! / CSIH1RYO / TAUBOIO / TAUBOOO / CAN3RX / INTP3
41 EVSS
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RH850/F1K

Section 2 Pin Function

Table 2.1 Pin Assignment 100 Pin LQFP (2/3)

Pin No. Pin Name

42 P8_0 / TAUJOIO / TAUJOOO / DPIN2 / PWGA140 / INTP4 / CSIHOCSS0 / ADCA0I0S

43 P8_1/ TAPAOESO / TAUJOO1 / DPINO / PWGA150 / INTP5 / CSIH1CSS3 / ADCAOI1S

44 P8_3 / TAUJOI1 / TAUJOO1 / DPIN3 / CSIHOCSS1 / INTP7 / PWGA230 / ADCAOI5S

45 P8_4 / TAUJOI2 / TAUJOOZ / DPIN4 / CSIHOCSS2 / INTP8 / PWGA360 / ADCAOIES

46 P8_5 / TAUJOI3 / TAUJOO3 / NMI / CSIHOCSS3 / PWGA370 / ADCAOI7S

47 P8_6 / NMI / CSIHOCSS4 / PWGA380 / ADCA0I8S / RESETOUT

48 P8_7 / CSIH3CSS0 / PWGA390 / ADCAOSELO / ADCAOI14S

49 P8_8 / CSIH3CSS1 / PWGA400 / ADCAOSEL1 / ADCAOI15S

50 P8_9 / CSIH3CSS2 / PWGA410 / ADCAOSEL2 / ADCAOI16S

51 AOVSS

52 AOVREF

53 APO_15/ ADCAOI15

54 APOQ_14 / ADCAOI14

55 APOQ_13/ ADCAO0I13

56 APO_12 / ADCAOI12

57 APOQ_11/ ADCAOI11

58 APOQ_10/ ADCAO0I10

59 APO_9 / ADCAOI9

60 APOQ_8 / ADCAOI8

61 APO_7 / ADCAOI7

62 APO_6 / ADCAOI6

63 APOQ_5 / ADCAOI5

64 APO_4 / ADCAOI4

65 APO_3 / ADCAOI3

66 APOQ_2 / ADCAOI2

67 APO_1/ ADCAOI1

68 APO_0 / ADCAOIO

69 P9_0 / NMI / PWGAB8O / TAUDOIO / TAUDOOO / ADCAOTRGO / CSIH2CSS0 / KROI4 / ADCAOI2S

70 P9_1/INTP11/PWGA9O / TAUDOI2 / TAUD0OO2 / KROI5 / CSIH2CSS1 / ADCAOI3S

71 P9_2 / KROI6 / PWGA200 / TAPAOESO / CSIH2CSS2 / ADCA0I9S

72 P9_3/KROI7 / PWGA210 / CSIH2CSS3 / TAUJ111 / TAUJ101 / ADCAOI10S

73 P9_4 / CSIHOCSS5 / PWGA330 / TAUJ1I0 / TAUJ100 / ADCAOI11S

74 P9_5 / CSIHOCSS6 / PWGA340 / TAUJ1I1 / TAUJ101 / ADCAOI12S

75 P9_6 / CSIHOCSS7 / PWGA350 / ADCAOI13S

76 EVCC

77 ISOVCL

78 ISOVSS

79 EVSS

80 P10_6 / TAUDOI13 / TAUDOO13 / CSIGOSO / ENCAOTINO / ADCAOSEL2 / CAN1RX /INTP1/ MODE2

81 P10_7 / TAUDOI15 / TAUDOO15 / CSIGOSC / ENCAOTIN1 / PWGA40 / CAN1TX

82 P10_8 / TAUDOI10 / TAUDOO10 / CSIGOSI / ENCAOEC / PWGA50 / FLMD1
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RH850/F1K Section 2 Pin Function

Table 2.1 Pin Assignment 100 Pin LQFP (3/3)

Pin No. Pin Name

83 P10_9/TAUDOI12 / TAUDOO12 / RLIN3ORX /INTP10 / ENCAOEO / PWGAB0 / CSIHORY! / CSIHORYO

84 P10_10/ TAUDOI14 / TAUDOO14 / RLIN30TX / ENCAOE1 / PWGA70O / CSIHOCSS1

85 P10_11/PWGA160 / RLIN31RX / INTP11 / CSIH1CSS0 / TAUBOI1 / TAUBOO1

86 P10_12 / PWGA170 / RLIN31TX / CSIH1CSS1 / TAUBOI3 / TAUB0O3

87 P10_13 / CSIHOSSI / PWGA180 / RLIN32RX / INTP12 / TAUBOI5 / TAUBOOS

88 P10_14 / PWGA190 / RLIN32TX / CSIH3SSI / TAUBOI7 / TAUBOO7

89 P11_1/ CSIH2SSI / RLIN20RX / CSIHOCSS7 / PWGA260 / TAUBOI13 / TAUB0O13

90 P11_2/ CSIH2SO / RLIN32RX / INTP12 / RLIN20TX / PWGA270 / TAUBOI15 / TAUBOO15

91 P11_3/ CSIH2SC / CAN3RX / INTP3 / PWGA280 / RLIN32TX

92 P11_4 / CSIH2SI / CAN3TX / PWGA290

93 P11_5/ CAN5RX / INTP5 / RLIN33TX / PWGA300 / CSIH3SI

94 P11_6 / RLIN33RX / INTP13 / CAN5TX / PWGA310 / CSIH3SO

95 P11_7 / INTP5 / PWGA320 / CSIH3SC

96 EvVCC

97 EVSS

98 P10_0/TAUDOI1 / TAUDOO1 / CANORX /INTPO / CSCXFOUT / PWGAOQO / TAPAOUP / CSIH1SI

99 P10_1/TAUDOI3 / TAUDOO3 / CANOTX / PWGA10 / TAPAOUN / CSIH1SC / MODEO

100 P10_2 / TAUDOI5 / TAUDOO5 / RIICOSDA / KR0OIO / PWGA20 / ADCAOTRGO / TAPAOVP / CSIH1SO / MODE1
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RH850/F1K Section 2 Pin Function

Table 2.2 Pin Assignment 144 Pin LQFP (1/4)

Pin No. Pin Name
1 P10_3/ TAUDOI7 / TAUDOO7 / RIICOSCL / KROI1 / PWGA30 / ADCAOTRG1 / TAPAOVN / CSIH1SSI
2 P10_4 / TAUDOI9 / TAUDOO9 / RLIN21RX / KROI2 / ADCAOSELO / ADCAOTRG2 / TAPAOWP / CSIGOSSI
3 P10_5/ TAUDOI11 / TAUD0O11 / RLIN21TX / KROI3 / ADCAOSEL1 / TAPAOWN / CSIGORYI / CSIGORYO
4 P10_15/ CSIH3RYI/ CSIH3RYO / PWGA240 / RLIN22RX / TAUBOI9 / TAUBOO9
5 P11_0/ CSIH2RYI/ CSIH2RYO / ADCA1TRG2 / PWGA250 / RLIN22TX / TAUBOI11 / TAUB0OO11
6 P11_8/CSIG1SSI / RLIN35TX / PWGA480
7 P11_9/CSIG1SO / RLIN35RX / INTP15 / PWGA490
8 P11_10/ CSIG1SC / PWGA500
9 P11_11/CSIG1SI / RLIN25TX / PWGA510
10 P11_12/ RLIN25RX / PWGA520
1 P11_13/ RLIN24RX / PWGA530
12 P11_14 / RLIN24TX / PWGA540
13 P0O_0/ TAUDOI2 / TAUD0O2 / RLIN20RX / CANOTX / PWGA100 / CSIHOSSI / DPO
14 PO_1/ TAUDOI4 / TAUDOO4 / CANORX / INTPO / RLIN20TX / PWGA110 / CSIHOSI / APO
15 PO_2 / TAUDOI6 / TAUDOOG / CAN1RX / INTP1 / RLIN30TX / PWGA120 / CSIHOSC / DPO
16 PO_3 / TAUDOI8 / TAUDOO8 / RLIN30RX / INTP10 / CAN1TX / DPIN1 / PWGA130 / CSIHOSO
17 EVCC
18 PO_4 / RLIN31RX / INTP11 / CAN2TX / PWGA100 / CSIH1SI / SELDPO /DPINS
19 PO_5/ CAN2RX / INTP2 / RLIN31TX / DPIN9 / SELDP1 / CSIH1SO
20 PO_6/ INTP2/ DPIN10 / SELDP2 / CSIH1SC / PWGA350
21 PO_11/RIICOSDA / DPIN12 / CSIH1CSS2 / TAUBOI8 / TAUBOOS / PWGA340
22 PO_12 / RICOSCL / DPIN13 / PWGA450 / TAUBOI10 / TAUBOO10 / CSIGOSI
23 PO_13/ RLIN32RX / INTP12 / PWGA460 / TAUBOI12 / TAUB0O12 / CSIGOSO / CAN5RX / INTP5
24 PO_14 / RLIN32TX / PWGA470 / TAUBOI14 / TAUB0O14 / CSIGOSC / CAN5TX
25 P1_0/RLIN33RX / INTP13
26 P1_1/RLIN33TX
27 P1_2/CAN3RX/ INTP3
28 P1_3/ CAN3TX / DPIN23
29 EVSS
30 P8_2 / TAUJOIO / TAUJOOO / DPIN2 / CSIHOCSSO0 / INTP6 / PWGA220 / ADCAOI4S
31 P8_10 / CSIH3CSS3 / DPIN14 / PWGA420 / ADCAOI17S
32 P8_11/TAUJ1I2 / TAUJ102 / DPIN15 / PWGA430 / CSIH1CSS4 / ADCAOI18S
33 P8_12 / TAUJ1I3 / TAUJ103 / DPIN16 / PWGA440 / CSIH1CSS5 / ADCAOI19S
34 JPO_5/NMI / RTCAOOUT / TAUJOI3 / TAUJOO3 / DCURDY / LPDCLKOUT
35 JPO_4 /DCUTRST
36 JP0_3/INTP3 / CSCXFOUT / TAUJOI2 / TAUJOO2 / DCUTMS
37 JPO_2/INTP2 / TAUJOI1 / TAUJOO1 / FPCK / DCUTCK / LPDCLK
38 JPO_1/INTP1 /TAUJOIO / TAUJOOO / FPDT / DCUTDO / LPDO
39 JP0_0/INTPO/FPDR / FPDT / DCUTDI / LPDI / LPDIO
40 P1_11/ADCA1TRG2 / RLIN24TX / DPIN22
41 P1_10/ RLIN24RX / DPIN21
R0O1UHO0562EJ0110 Rev.1.10 RENESAS Page 85 of 2863

Nov 30, 2016



RH850/F1K

Section 2 Pin Function

Table 2.2 Pin Assignment 144 Pin LQFP (2/4)
Pin No. Pin Name
42 P1_9/RLIN34TX / DPIN20
43 P1_8/RLIN34RX / INTP14
44 RESET
45 EVCC
46 XT1
47 IPO_0 / XT2
48 AWOVSS
49 AWOVCL
50 REGVCC
51 X2
52 X1
53 FLMDO
54 JPO_6/EVTO
55 P0_10/INTP3/ CSIH1CSS1/ DPIN11 / RLIN22TX / TAUBOI6 / TAUBOO6 / CAN4TX
56 P0O_9/INTP12/ CSIH1CSS0 / DPIN7 / RLIN22RX / TAUBOI4 / TAUB0OO4 / CAN4RX / INTP4
57 PO_8/ RLIN21TX / DPIN6 / CSIHOCSS6 / CSIH1SSI / TAUBOI2 / TAUB0O2 / CAN3TX
58 PO_7 / RLIN21RX / DPIN5 / CSCXFOUT / CSIH1RYI / CSIH1RYO / TAUBOIO / TAUBOOO / CAN3RX / INTP3
59 EVSS
60 P1_7 / ADCA1TRG1 / RLIN25TX / DPIN19
61 P1_6/ RLIN25RX / DPIN18
62 P1_5/ADCA1TRGO / RLIN35TX / DPIN17
63 P1_4/RLIN35RX / INTP15
64 P8_0/ TAUJOIO / TAUJOOO / DPIN2 / PWGA140 / INTP4 / CSIHOCSSO0 / ADCAOI0S
65 P8_1/ TAPAOESO / TAUJOO1 / DPINO / PWGA150 / INTP5 / CSIH1CSS3 / ADCAOI1S
66 P8_3 / TAUJOI1 / TAUJOO1 / DPIN3 / CSIHOCSS1 / INTP7 / PWGA230 / ADCAOI5S
67 P8_4 / TAUJOI2 / TAUJOO2 / DPIN4 / CSIHOCSS2 / INTP8 / PWGA360 / ADCAOI6S
68 P8_5 / TAUJOI3 / TAUJOO3 / NMI / CSIHOCSS3 / INTP9 / PWGA370 / ADCAOI7S
69 P8_6 / NMI / CSIHOCSS4 / PWGA380 / RTCAOOUT / ADCAOI8S / RESETOUT
70 P8_7 / CSIH3CSS0 / PWGA390 / ADCAOSELO / RTCAOOUT / ADCAOI14S
71 P8_8 / CSIH3CSS1/ PWGA400 / ADCAOSEL1 / ADCAOI15S
72 P8_9 / CSIH3CSS2 / PWGA410 / ADCAOSEL2 / ADCAOI16S
73 AOVSS
74 AOVREF
75 APO_15/ ADCAO0I15
76 APO_14 / ADCAOI14
77 APO_13/ADCAO0I13
78 APO_12/ ADCAO0I12
79 APO_11/ ADCAOI11
80 APO_10/ ADCAO0I10
81 APO_9 / ADCAOI9
82 APO_8 / ADCA0I8
RO1UHO0562EJ0110 Rev.1.10 RENESAS Page 86 of 2863

Nov 30, 2016



RH850/F1K

Section 2 Pin Function

Table 2.2 Pin Assignment 144 Pin LQFP (3/4)
Pin No. Pin Name
83 APO_7 / ADCAOI7
84 APO_6 / ADCA0I6
85 APO_5/ ADCAO0I5
86 APO_4 / ADCAOI4
87 APO_3/ADCAO0I3
88 APO_2 / ADCAOI2
89 APO_1/ADCAOI1
90 APO_0/ ADCAO0I0
91 EVSS
92 P9_0/NMI/ PWGASO / TAUDOIO / TAUDOOO / ADCAOTRGO / CSIH2CSS0 / KROI4 / ADCAOI2S
93 P9_1/INTP11/ PWGAQO / TAUDOI2 / TAUDOO2 / KROI5 / CSIH2CSS1 / ADCAOI3S
94 P9_2/ KROI6 / PWGA200 / TAPAOESO / CSIH2CSS2 / ADCA0I9S
95 P9_3/KROI7 / PWGA210 / CSIH2CSS3 / TAUJ1I1 / TAUJ101 / ADCAOI10S
96 P9_4/ CSIHOCSS5 / PWGA330 / TAUJ110 / TAUJ100 / ADCAOI11S
97 P9_5/ CSIHOCSS6 / PWGA340 / TAUJ111 / TAUJ101 / ADCAOI12S
98 P9_6/ CSIHOCSS7 / PWGA350 / ADCAOI13S
99 P20_5 / RLIN23TX / PWGAB00
100 P20_4 / RLIN23RX / PWGA590
101 EvVCC
102 AP1_7 | ADCA1I7
103 AP1_6/ ADCA1I6
104 AP1_5/ADCA1I5
105 AP1_4 | ADCA114
106 AP1_3/ ADCA1I3
107 AP1_2/ ADCA1I2
108 AP1_1/ADCA1I1
109 AP1_0/ ADCA1I0
110 A1VREF
111 A1VSS
112 EVCC
113 ISOVCL
114 ISOVSS
115 P18_0/ CSIG1RYI/ CSIGIRYO / PWGA610 / ADCA1I0S
116 P18_1/PWGA620 / ADCA1I1S
17 P18_2 / PWGAB30 / ADCA1I2S
118 P18_3 / ADCA1I3S
119 EVSS
120 P10_6 / TAUDOI13 / TAUDOO13 / CSIGOSO / ENCAOTINO / ADCAOSEL2 / CAN1RX /INTP1 / MODE2
121 P10_7 / TAUDOI15 / TAUDOO15 / CSIGOSC / ENCAOTIN1 / PWGA40 / CAN1TX
122 P10_8 / TAUDOI10 / TAUDOO10 / CSIGOSI / ENCAOEC / PWGA50 / FLMD1
123 P10_9/ TAUDOI12 / TAUDOO12 / RLIN30RX / INTP10 / ENCAOEO / PWGAB0 / CSIHORY! / CSIHORYO
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RH850/F1K Section 2 Pin Function
Table 2.2 Pin Assignment 144 Pin LQFP (4/4)

Pin No. Pin Name

124 P10_10/ TAUDOI14 / TAUD0O14 / RLIN30TX / ENCAOE1 / PWGA70 / CSIHOCSS1

125 P10_11/PWGA160 / RLIN31RX / INTP11 / CSIH1CSS0 / TAUBOI1 / TAUBOOH

126 P10_12 / PWGA170 / RLIN31TX / CSIH1CSS1 / TAUBOI3 / TAUB0O3

127 P10_13 / CSIHOSSI/ PWGA180 / RLIN32RX / INTP12 / TAUBOI5 / TAUBOO5

128 P10_14 / ADCA1TRGO / PWGA190 / RLIN32TX / CSIH3SSI / TAUBOI7 / TAUBOO7

129 P11_1/CSIH2SSI / RLIN20RX / CSIHOCSS7 / PWGA260 / TAUBOI13 / TAUB0O13

130 P11_2/ CSIH2SO / RLIN32RX / INTP12 / RLIN20TX / PWGA270 / TAUBOI15 / TAUBOO15

131 P11_3/ CSIH2SC / CAN3RX / INTP3 / PWGA280 / RLIN32TX

132 P11_4 / CSIH2SI/ CAN3TX / PWGA290

133 P11_5/ CAN5RX / INTP5 / RLIN33TX / PWGA300 / CSIH3SI

134 P11_6 / RLIN33RX / INTP13 / CAN5TX / ADCA1TRG1 / PWGA310 / CSIH3SO

135 P11_7 / INTP5 / PWGA320 / CSIH3SC

136 P11_15/ CAN2RX / INTP2 / CSIH2CSS4 / PWGA550

137 P12_0 / CAN2TX / PWGA560

138 P12_1/RLIN34RX / INTP14 / CSIH2CSS5 / PWGA570

139 P12_2 / RLIN34TX / PWGA580

140 EVCC

141 EVSS

142 P10_0/ TAUDOI1 / TAUDOO1 / CANORX /INTPO / CSCXFOUT / PWGAOO / TAPAQUP / CSIH1SI

143 P10_1/TAUDOI3 / TAUDOO3 / CANOTX / PWGA10 / TAPAOUN / CSIH1SC / MODEO

144 P10_2 / TAUDOI5 / TAUDOOS / RIICOSDA / KROIO / PWGA20 / ADCAOTRGO / TAPAOVP / CSIH1SO / MODE1
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RH850/F1K Section 2 Pin Function

Table 2.3 Pin Assignment 176 Pin LQFP (1/5)

Pin No. Pin Name

1 P10_3 / TAUDOI7 / TAUDOO? / RIICOSCL / KROI1 / PWGA30 / ADCAOTRG1 / TAPAOVN / CSIH1SSI

2 P10_4 / TAUDOI9 / TAUDOO9 / RLIN21RX / KROI2 / ADCAOSELO / ADCAOTRG2 / TAPAOWP / CSIGOSSI

3 P10_5/TAUDOI11 / TAUDOO11 / RLIN21TX / KROI3 / ADCAOSEL1 / TAPAOWN / CSIGORY! / CSIGORYO

4 EVCC

5 EVSS

6 P10_15/ CSIH3RY!/ CSIH3RYO / PWGA240 / RLIN22RX / TAUBOI9 / TAUBOO9

7 P11_0/ CSIH2RYI / CSIH2RYO / ADCA1TRG2 / PWGA250 / RLIN22TX / TAUBOI11 / TAUBOO11

8 P11_8 / CSIG1SSI / RLIN35TX / PWGA480 / TAUB1111 / TAUB1011

9 P11_9/CSIG1SO / RLIN35RX / INTP15 / PWGA490 / TAUB1I13 / TAUB1013

10 P11_10/CSIG1SC / PWGA500 / TAUB1115 / TAUB1015

11 P11_11/CSIG1SI/ RLIN25TX / PWGA510 / TAUB110 / TAUB100

12 P11_12 / RLIN25RX / PWGA520 / TAUB112 / TAUB102

13 P11_13 / RLIN24RX / PWGA530 / TAUB114 / TAUB104

14 P11_14 / RLIN24TX / PWGA540 / TAUB116 / TAUB106

15 P12_3 / RLIN27RX / PWGAB80

16 P12_4 / RLIN27TX / PWGAG690

17 P12_5/PWGA700

18 PO_0 / TAUDOI2 / TAUDOO2 / RLIN20RX / CANOTX / PWGA100 / CSIHOSSI / DPO

19 PO_1/TAUDOI4 / TAUDOO4 / CANORX / INTPO / RLIN20TX / PWGA110 / CSIHOSI / APO

20 P0_2 / TAUDOI6 / TAUDOOG6 / CAN1RX / INTP1 / RLIN30TX / PWGA120 / CSIHOSC / DPO

21 P0_3/TAUDOI8 / TAUDOOS8 / RLIN30RX / INTP10 / CAN1TX / DPIN1 / PWGA130 / CSIHOSO

22 EVCC

23 P0O_4/RLIN31RX /INTP11/ CAN2TX / PWGA100 / CSIH1SI / SELDPO /DPIN8

24 P0O_5/CAN2RX / INTP2 / RLIN31TX / DPIN9 / SELDP1 / CSIH1SO

25 PO_6/INTP2/DPIN10 / SELDP2 / CSIH1SC / PWGA350

26 P0O_11/RIICOSDA / DPIN12 / CSIH1CSS2 / TAUBOI8 / TAUBOOS8 / RLIN26RX / PWGA340

27 P0_12/RIICOSCL / DPIN13 / PWGA450 / TAUBOI10 / TAUBOO10 / CSIGOSI / RLIN26TX

28 P0O_13/RLIN32RX / INTP12 / PWGA460 / TAUBOI12 / TAUB0O12 / CSIGOSO / CAN5RX / INTP5

29 P0_14 / RLIN32TX / PWGA470 / TAUBOI14 / TAUB0O14 / CSIGOSC / CAN5TX

30 P1_0/RLIN33RX/INTP13

31 P1_1/RLIN33TX

32 P1_2/CAN3RX/INTP3

33 P1_3/CAN3TX/DPIN23

34 P1_12/ CAN4RX/ INTP4

35 P1_13/ CAN4TX

36 P2_6 / ADCAOSEL2

37 EVSS

38 P8_2/TAUJOIO / TAUJOOO / DPIN2 / CSIHOCSSO / INTP6 / PWGA220 / ADCAO0I4S

39 P8_10/CSIH3CSS3/DPIN14 / PWGA420 / ADCA0I17S

40 P8_11/TAUJ1I12 / TAUJ102 / DPIN15 / PWGA430 / CSIH1CSS4 / ADCAO0I18S

41 P8_12/TAUJ1I3/ TAUJ103 / DPIN16 / PWGA440 / CSIH1CSS5 / ADCAOQI19S
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RH850/F1K

Section 2 Pin Function

Table 2.3 Pin Assignment 176 Pin LQFP (2/5)
Pin No. Pin Name
42 JPO_5/NMI / RTCAOOUT / TAUJOI3 / TAUJOO3 / DCURDY / LPDCLKOUT
43 JPO_4 / DCUTRST
44 JP0_3/INTP3 / CSCXFOUT / TAUJOI2 / TAUJOO2 / DCUTMS
45 JPO_2/INTP2 / TAUJOI1 / TAUJOO1 / FPCK / DCUTCK / LPDCLK
46 JPO_1/INTP1 /TAUJOIO / TAUJOOO / FPDT / DCUTDO / LPDO
47 JP0_0/INTPO/FPDR / FPDT / DCUTDI / LPDI / LPDIO
48 P2_1/RLIN27TX / CAN6TX
49 P2_0/ RLIN27RX / INTP6 / CAN6RX
50 P1_11/ADCA1TRG2 / RLIN24TX / DPIN22
51 P1_10 / RLIN24RX / DPIN21
52 P1_9/RLIN34TX / DPIN20
53 P1_8/RLIN34RX / INTP14
54 RESET
55 EVCC
56 XT1
57 IPO_0 / XT2
58 AWOVSS
59 AWOVCL
60 REGVCC
61 X2
62 X1
63 FLMDO
64 P2_3/RLIN28TX
65 P2_2/ RLIN28RX
66 JPO_6/EVTO
67 P0O_10/INTP3/ CSIH1CSS1/ DPIN11 / RLIN22TX / TAUBOI6 / TAUB0OOG / CAN4TX
68 P0O_9/INTP12/ CSIH1CSS0 / DPIN7 / RLIN22RX / TAUBOI4 / TAUB0O4 / CAN4RX / INTP4
69 PO_8/ RLIN21TX / DPIN6 / CSIHOCSS6 / CSIH1SSI / TAUBOI2 / TAUB0O2 / CAN3TX
70 PO_7 / RLIN21RX / DPIN5 / CSCXFOUT / CSIH1RYI / CSIH1RYO / TAUBOIO / TAUBOOO / CAN3RX / INTP3
71 EVSS
72 P1_7 / ADCA1TRG1 / RLIN25TX / DPIN19
73 P1_6/ RLIN25RX / DPIN18
74 P1_5/ADCA1TRGO / RLIN35TX / DPIN17
75 P1_4/RLIN35RX / INTP15
76 P2_4 / RLIN29RX / ADCAOSELO
77 P2_5/RLIN29TX / ADCAOSEL1
78 P1_14 / RLIN23RX
79 P1_15/RLIN23TX
80 P8_0 / TAUJOIO / TAUJOOO / DPIN2 / PWGA140 / INTP4 / CSIHOCSS0 / ADCAOIOS
81 P8_1/ TAPAOESO / TAUJOO1 / DPINO / PWGA150 / INTP5 / CSIH1CSS3 / ADCAOI1S
82 P8_3/ TAUJOI1 / TAUJOO1 / DPIN3 / CSIHOCSS1 / INTP7 / PWGA230 / ADCAOI5S
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Table 2.3 Pin Assignment 176 Pin LQFP (3/5)
Pin No. Pin Name
83 P8_4 / TAUJOI2 / TAUJOO2 / DPIN4 / CSIHOCSS2 / INTP8 / PWGA360 / ADCA0I6S
84 P8_5/ TAUJOI3 / TAUJOO3 / NMI / CSIHOCSS3 / INTP9 / PWGA370 / ADCAOI7S
85 P8_6/ NMI/ CSIHOCSS4 / PWGA380 / RTCAOOUT / ADCA0I8S / RESETOUT
86 P8_7 / CSIH3CSS0 / PWGA390 / ADCAOSELO / RTCAOOUT / ADCAOI14S
87 P8_8/ CSIH3CSS1/PWGA400 / ADCAOSEL1 / ADCAOI15S
88 P8_9/ CSIH3CSS2 / PWGA410 / ADCAOSEL2 / ADCAOI16S
89 AOVSS
90 AOVREF
91 APO_15 / ADCA0I15
92 APO_14 / ADCAOI14
93 APO_13/ ADCAOI13
94 APO_12 / ADCA0I12
95 APO_11/ ADCAOI11
96 APO_10/ ADCAOI10
97 APO_9/ ADCAO0I9
98 AP0_8 / ADCAOI8
99 APQ_7 / ADCAQI7
100 APO_6/ ADCA0I6
101 APO_5/ ADCAO0I5
102 APO_4 | ADCAQI4
103 APO_3 / ADCAO0I3
104 APO_2 / ADCAOI2
105 APO_1/ ADCAOI1
106 APO_0 / ADCAQIO
107 EVSS
108 P9_0/NMI/ PWGA8O / TAUDOIO / TAUDOOO / ADCAOTRGO / CSIH2CSSO0 / KROI4 / ADCA0I2S
109 P9_1/INTP11/ PWGA9O / TAUDOI2 / TAUD0O2 / KROI5 / CSIH2CSS1 / ADCAOI3S
110 P9_2 / KROI6 / PWGA200 / TAPAOESO / CSIH2CSS2 / ADCA0I9S
111 P9_3/KROI7 / PWGA210 / CSIH2CSS3 / TAUJ111/ TAUJ101/ ADCAOI10S
112 P9_4/ CSIHOCSS5 / PWGA330 / TAUJ1I0 / TAUJ100 / ADCAOI11S
113 P9_5/ CSIHOCSS6 / PWGA340 / TAUJ1I1 / TAUJ101 / ADCAOI12S
114 P9_6/ CSIHOCSS7 / PWGA350 / ADCAOI13S
115 P20_3 / CAN4TX / PWGA670 / RLIN29TX
116 P20_2 / CAN4RX / INTP4 / PWGAB60 / RLIN29RX
17 P20_1/ RLIN26TX / PWGAB50 / CAN6TX
118 P20_0/ RLIN26RX / PWGA640 / INTP6 / CAN6RX
119 P20_5/ RLIN23TX / PWGAB00
120 P20_4 / RLIN23RX / PWGA590
121 EVCC
122 AP1_11/ ADCA1I11
123 AP1_10 / ADCA1110
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Table 2.3 Pin Assignment 176 Pin LQFP (4/5)

Pin No. Pin Name

124 AP1_9/ADCA1I9

125 AP1_8/ADCA1I8

126 AP1_7 / ADCA1I7

127 AP1_6/ ADCA1I6

128 AP1_5/ADCA1I5

129 AP1_4 [ ADCA1I4

130 AP1_3/ADCA1I3

131 AP1_2/ADCA1I2

132 AP1_1/ADCA1I1

133 AP1_0/ADCA1I0

134 AP1_15/ ADCA1I15

135 AP1_14 / ADCA1114

136 AP1_13 / ADCA1I113

137 AP1_12 / ADCA1I112

138 A1VREF

139 A1VSS

140 EVCC

141 ISOVCL

142 ISOVSS

143 P18_0/CSIG1RYI/ CSIG1IRYO / PWGA610 / ADCA110S

144 P18_1/PWGAB620 / ADCA1I1S

145 P18_2 / PWGAB30 / ADCA112S

146 P18_3/ PWGA710 / ADCA1I3S

147 P18_4 / CSIH1CSS4 / ADCA1I4S

148 P18_5/ CSIH1CSS5 / ADCA1I5S

149 P18_6 / ADCA116S

150 P18_7 / ADCA1I7S

151 EVSS

152 P10_6 / TAUDOI13 / TAUDOO13 / CSIGOSO / ENCAOTINO / ADCAOSEL2 / CAN1RX /INTP1 / MODE2

153 P10_7 / TAUDOI15 / TAUDOO15 / CSIGOSC / ENCAOTIN1 / PWGA40 / CAN1TX

154 P10_8 / TAUDOI10 / TAUD0O10 / CSIGOSI / ENCAOEC / PWGAS50 / FLMD1

155 P10_9/ TAUDOI12 / TAUDOO12 / RLIN30ORX / INTP10 / ENCAOEO / PWGAG0O / CSIHORYI / CSIHORYO

156 P10_10 / TAUDOI14 / TAUD0O14 / RLIN30TX / ENCAOE1 / PWGA70 / CSIHOCSS1

157 P10_11/ PWGA160 / RLIN31RX / INTP11 / CSIH1CSS0 / TAUBOI1 / TAUB0O1

158 P10_12 / PWGA170 / RLIN31TX / CSIH1CSS1/ TAUBOI3 / TAUB0O3

159 P10_13 / CSIHOSSI/ PWGA180 / RLIN32RX / INTP12 / TAUBOI5 / TAUBOO5

160 P10_14 / ADCA1TRGO / PWGA190 / RLIN32TX / CSIH3SSI / TAUBOI7 / TAUBOO7

161 P11_1/ CSIH2SSI / RLIN20RX / CSIHOCSS7 / PWGA260 / TAUBOI13 / TAUB0O13

162 P11_2/ CSIH2SO / RLIN32RX / INTP12 / RLIN20TX / PWGA270 / TAUBOI15 / TAUB0OO15

163 P11_3/ CSIH2SC / CAN3RX / INTP3 / PWGA280 / TAUB1I1 / TAUB101 / RLIN32TX

164 P11_4 / CSIH2SI / CAN3TX / PWGA290 / TAUB1I3 / TAUB103
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Table 2.3 Pin Assignment 176 Pin LQFP (5/5)

Pin No. Pin Name

165 P11_5/CAN5RX / INTP5 / RLIN33TX / PWGA300 / CSIH3SI / TAUB1I5 / TAUB105

166 P11_6 / RLIN33RX / INTP13 / CAN5TX / ADCA1TRG1 / PWGA310 / CSIH3SO / TAUB117 / TAUB107

167 P11_7 / INTP5 / PWGA320 / CSIH3SC / TAUB119 / TAUB109

168 P11_15/CAN2RX / INTP2 / CSIH2CSS4 / PWGA550 / TAUB118 / TAUB108

169 P12_0/ CAN2TX / PWGA560 / TAUB1110 / TAUB1010

170 P12_1/RLIN34RX /INTP14 / CSIH2CSS5 / PWGA570 / TAUB1112 / TAUB1012

171 P12_2/RLIN34TX / PWGA580 / TAUB1114 / TAUB1014

172 EVCC

173 EVSS

174 P10_0/TAUDOI1 / TAUDOO1 / CANORX /INTPO / CSCXFOUT / PWGAOQO / TAPAOUP / CSIH1SI

175 P10_1/TAUDOI3 / TAUDOO3 / CANOTX / PWGA10 / TAPAOUN / CSIH1SC / MODEO

176 P10_2 / TAUDOI5 / TAUDOO5 / RIICOSDA / KR0IO / PWGA20 / ADCAOTRGO / TAPAOVP / CSIH1SO / MODE1
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2.2 Pin Description

Table 2.4 Pin Functions (1/4)

No. of Pins
Pin Name 100 pins 144 pins 176 pins 10 |Pin Function Unit
ANnVREF y \/ 3 — |ADCAnN voltage supply and reference voltage ADCAn
n=0 n=0,1 n=0,1
AnVSS N v N — |ADCAn ground
n=0 n=0,1 n=0,1
ADCAOIm y d 3 I |ADCAO input channel m with
m=0to 15 m=0to 15 m=0to 15 12-bit resolution
ADCA1Im — \/ v | |ADCA1 input channel m with
m=0to7 m=0to15 12-bit resolution
ADCAOImMS y Y V | |ADCAO input channel m with
m=0to 19 m=0to 19 m=0to 19 10-bit resolution
ADCA1ImS — v v | |ADCA1 input channel m with
m=0to3 m=0to7 10-bit resolution
ADCAOSELy |V d 3 O |External MPX selection pin y for
y=0to2 y=0to2 y=0to2 ADCAQ input
ADCANTRGy |V N v | |ADCAn external trigger pin y
n=0, n=0,1, n=0,1,
y=0to2 y=0to2 y=0to2
APO_m y \/ R I0 |Analog port 0_m Port
m=0to 15 m=0to 15 m=0to 15
AP1_m — R y IO |Analog port 1_m
m=0to7 m=0to 15
APO v R O |Port output signal for analog input LPS
AWOVCL \/ y — |Voltage regulator for Always-On area (AWO area) Power
capacitor connection
AWOVSS N v N — |Internal logic for Always-On area (AWO area) ground
CANmMRX N v N | |CANm receive data input RS-CANn
m=0to5 m=0to5 m=0to6
CANmMTX N v V O |CANm transmit data output
m=0to5 m=0to5 m=0to6
CSCXFoUuT |V v N O |Clock output Clock
CSIGnRYI y V V | |CSIGn ready (1) / busy (0) input signal CSIGn
n=0 =0,1 =0,1
CSIGnRYO N v v O |CSIGn ready (1) / busy (0) output signal
n=0 =0,1 n=0,1
CSIGnSC y R 3 IO |CSIGn serial clock signal
n=0 =0,1 =0,1
CSIGnSI N v v | |CSIGn serial data input
n=0 n=0,1 n=0,1
CSIGnSO y Y V O |CSIGn serial data output
n=0 n=0,1 n=0,1
CSIGnSSI V v v I |CSIGn SS function control input signal
n=0 n=0,1 n=0,1
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Table 2.4 Pin Functions (2/4)
No. of Pins
Pin Name 100 pins 144 pins 176 pins 10 |Pin Function Unit
CSIHnCSS0 |V d 3 O |CSIHn serial peripheral chip select signal 0 CSIHn
n=0to3 n=0to3 n=0to3
CSIHNCSS1 N v N O |CSIHn serial peripheral chip select signal 1
n=0to3 n=0to3 n=0to3
CSIHnCSS2 |V V V O |CSIHn serial peripheral chip select signal 2
n=0to3 n=0to3 n=0to3
CSIHnCSS3 |V v N O |CSIHn serial peripheral chip select signal 3
n=0to3 n=0to3 n=0to3
CSIHnCSS4 |V R 3 O |CSIHn serial peripheral chip select signal 4
n=0,1 n=0to2 n=0to 2
CSIHnCSS5 |V v v O |CSIHn serial peripheral chip select signal 5
n=0,1 n=0to2 n=0to2
CSIHnCSS6 |V v V O |CSIHn serial peripheral chip select signal 6
n=0 n=0 n=0
CSIHnCSS7 |V \/ R O |CSIHn serial peripheral chip select signal 7
=0 n=0 n=0
CSIHNRY! y Y v | |CSIHn ready (1) / busy (0) input signal
n=0to3 n=0to3 n=0to3
CSIHNRYO y \/ R O |CSIHn ready (1) / busy (0) output signal
n=0to3 n=0to3 n=0to3
CSIHNSC y Y R IO |CSIHn serial clock signal
n=0to3 n=0to3 n=0to3
CSIHNSI N N v | |CSIHn serial data input
n=0to3 n=0to3 n=0to3
CSIHNSO y Y Y O |CSIHn serial data output
n=0to3 n=0to3 n=0to3
CSIHnSSI y \/ R | |CSIHn slave select input signal
n=0to3 n=0to3 n=0to3
DCURDY N N N O |Debug ready ocD
DCUTCK y Y R | |Debug clock
DCUTDI N v N | |Debug data input
DCUTDO y \/ R O |Debug data output
DCUTMS y Y 3 | |Debug mode select
DCUTRST y Y Y | |Debug reset
DPINm Y v v | |Digital port input m LPS
m=0to 16 m =0to 23 m=0to 23
DPO y \/ 3 O |Port output signal for digital input
ENCAOTINm [V Y Y I |ENCAO capture trigger input m ENCA
m=0,1 m=0,1 m=0,1
ENCAOEC N N v I |ENCAO encoder clear input
ENCAOEO y Y 3 I |ENCAO encoder input 0
ENCAOE1 N v v I |ENCAO encoder input 1
EVCC N v v — |Port buffer voltage supply Power
EVSS y V R — |Port buffer ground
EVTO — Y v O |Event output TEU_OUT
FLMDO y Y v | |Operating mode select pin 0 Mode
FLMD1 v v | |Operating mode select pin 1
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Table 2.4 Pin Functions (3/4)
No. of Pins
Pin Name 100 pins 144 pins 176 pins 10 |Pin Function Unit
FPDR V 3 V | |Serial Communication Interface RXD FLASH
FPDT y Y V O |Serial Communication Interface TXD
FPCK y \l v | |Serial Communication Interface clock
INTPm N v v | |External interrupt input m INTC
m=0to8,10to 13 |m=0to 15 m=0to 15
IPO_0 — v N I |Input port 0_0 Port
ISOVCL N v N — |Voltage regulator for Isolated area (ISO area) Power
capacitor connection
ISOVSS y N 3 — |Internal logic for Isolated area (ISO area) area ground
JPO_m y v R 10 |JTAG port 0_m Port
m=0to5 m=0to6 m=0to6
KROIm y d 3 I |KRO key input signal KRO
m=0to7 m=0to7 m=0to7
LPDCLK y v v | |LPD clock input (4-pin mode) LPD
LPDCLKOUT [V \l R O |LPD clock output (4-pin mode)
LPDI N v N | |LPD data input (4-pin mode)
LPDIO y Y V IO |LPD data input / output (1-pin mode) Port
LPDO y v R O |LPD data output (4-pin mode)
MODEm y \l R | |Sub operating mode select Mode
m=0to2 m=0to 2 m=0to 2 (Boundary scan)
NMI y \/ Y | |External non-maskable interrupt input INTC
PO_m N v N IO |Port0_m Port
m=0to 14 m =0to 14 m=0to 14
P1_m — V 3 IO |Port1_m
m=0to 11 m=0to 15
P2_m — — R 0 |Port2_m
m=0to6
P8 _m y d 3 IO |Port8_m
m=0to 12 m=0to 12 m=0to 12
P9 m N v N 10 |Port9 m
m=0to6 m=0to 6 m=0to6
P10_m y d 3 IO |Port 10_m
m=0to 15 m=0to 15 m=0to 15
P11_m N N N IO |Port 11_m
m=0to7 m=0to 15 m=0to 15
P12_m — V 3 IO |Port 12_m
m=0to 2 m=0to5
P18_m — \l v IO |Port 18_m
m=0to 3 m=0to7
P20_m — v V IO |Port20_m
m=4,5 m=0to5
PWGANO V V v O |PWGAn output signal PWM-Diag
n=0to 47 n=0to63 n=0to71
REGVCC y N R — |Voltage regulators voltage supply Power
RESET y Y v | |External reset input Reset
RESETOUT |V Y Y O |Reset output
RIICOSCL v V N IO |RIICO serial clock RIICO
RIICOSDA V V 3 IO |RIICO serial data
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Table 2.4 Pin Functions (4/4)
No. of Pins
Pin Name 100 pins 144 pins 176 pins 10 |Pin Function Unit
RLIN2MRX y d 3 I |RLIN2m receive data input RLIN2m
m=0to 2 m=0to5 m=0to9
RLIN2mMTX N v v O |RLIN2m transmit data output
m=0to2 m=0to5 m=0to9
RLIN3nRX y V V I |RLIN3n receive data input RLIN3n
n=0to3 n=0to5 n=0to5
RLIN3nTX N v N O |RLIN3n transmit data output
n=0to3 n=0to5 n=0to5
RTCAOOUT — N 3 O |RTCAO 1Hz output RTCAO
SELDPk y v R O |External multiplexer selection output signal k for digital |LPS
k=0to2 k=0to2 k=0to2 port
TAPAOESO y \/ 3 I [Hi-Z control Motor control
TAPAOUN y \/ V O |Motor control output U phase (negative)
TAPAOUP N v N O |Motor control output U phase (positive)
TAPAOVN y \l R O |Motor control output V phase (negative)
TAPAOVP N v N O |Motor control output V phase (positive)
TAPAOWN y Y v O |Motor control output W phase (negative)
TAPAOWP N v N O |Motor control output W phase (positive)
TAUDOImM N v v | |TAUDO channel input m TAUDO
m=0to 15 m=0to 15 m=0to 15
TAUDOOm y Y R O |TAUDO channel output m
m=0to 15 m=0to 15 m=0to 15
TAUBNIm N N v | |TAUBN channel input m TAUBN
n=0, n=0, n=0,1,
m=0to 15 m=0to 15 m=0to 15
TAUBNOm N v N O |TAUBN channel output m
n=0, n=0, n=0,1,
m=0to 15 m=0to 15 m=0to 15
TAUJnIm N v N | |TAUJn channel input m TAUJn
n=0,1, n=0,1, n=0,1,
m=0to3 m=0to 3 m=0to 3
TAUJnOm y v R O |TAUJn channel output m
n=0,1, n=0,1, n=0,1,
m=0to3 m=0to 3 m=0to3
X1, X2 v d V — [MainOSC connections MOSC
XT1, XT2 — v N — |SubOSC connections SOSC
CAUTION

e When pin functions for a peripheral module are allocated to multiple pins, use the
pins from the same port group or nearby pins as the pins for a given channel.
(e.g.) When RS-CAN channel 0 is used:

CANOTX PO_0 P10_1

CANORX

PO_1 P10_0

Use one of the following pin combinations:

— P0_0and P0_1, or

— P10_0 and P10_1.

e The combinations of P0_0 and P10_0, and P0_1 and P10_1 are not allowed.
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2.3 Pin Functions During and After Reset

Table 2.5 Pin Functions During and After Reset

Pins

During Reset After Reset

JPO_O

High impedance JPO_0O : Input
Serial programming mode: FPDR, FPDT (1 wire UART)
FPDR (2 wire UART)
Nexus I/F : DCUTDI input
LPD (4pin) :LPDIinput
LPD (1pin) : LPDIO input/output

JPO_1

High impedance JPO_1 : Input
Serial programming mode: FPDT
Nexus I/F : DCUTDO output
LPD (4pin) : LPDO output
LPD (1pin) : High impedance

JPO_ 2

High impedance JPO_2 : Input
Serial programming mode: FPCK
Nexus I/F : DCUTCK input
LPD (4pin) : LPDCLK input
LPD (1pin) : High impedance

JPO_3

High impedance JPO_3 : Input
Serial programming mode: High impedance
Nexus I/F : DCUTMS input
LPD (4pin) : High impedance
LPD (1pin) : High impedance

JPO_4

Input*3 JPO_4 : Input
Serial programming mode: High impedance

Nexus I/F  : DCUTRST input”!
LPD (4pin) : High impedance
LPD (1pin) : High impedance

JPO_5

High impedance JPO_5 : Input
Serial programming mode: High impedance
Nexus I/F : DCURDY output

LPD (4pin) :LPDCLKOUT output
LPD (1pin) : High impedance

JPO_B

High impedance JPO_6 : Input
Serial programming mode: High impedance
Nexus I/F : EVTO output
LPD (4pin) : High impedance
LPD (1pin) : High impedance

P8 6

Output™?, ™ Output (OPBT0.RESETOUTEN = 1)?2 .
High impedance (OPBT0.RESETOUTEN = 0)2, ™

PO to P2, P8 to P12, P18 and P20 High impedance High impedance
(exceptP8_6,P10_1,P10_2,P10_6

and P10_8)
P10_1 High impedance High impedance (FLMDO = 0)
High impedance (FLMDO = 1, FLMD1 = 0)
MODEQO input (FLMDO = 1, FLMD1 = 1)
P10_2 High impedance High impedance (FLMDO = 0)
High impedance (FLMDO = 1, FLMD1 = 0)
MODE?1 input (FLMDO = 1, FLMD1 = 1)
P10_6 High impedance High impedance (FLMDO = 0)
High impedance (FLMDO = 1, FLMD1 = 0)
High impedance (FLMDO = 1, FLMD1 = 1, MODEO = 0, MODE1 = 0)
High impedance (FLMDO = 1, FLMD1 = 1, MODEO = 0, MODE1 = 1)
High impedance (FLMDO = 1, FLMD1 = 1, MODEO = 1, MODE1 = 0)
MODE?2 input (FLMDO = 1, FLMD1 = 1, MODEO = 1, MODE1 = 1)
P10_8 High impedance High impedance (FLMDO = 0)
FLMD1 input (FLMDO = 1)
FLMDO Input Input
RESET Input Input
APO, AP1 High impedance High impedance
Note 1.  When Nexus is enabled and no external device is connected, the level of the pin must always be fixed to low.
Note 2. RESETOUT is output. For details, see Section 2.11, Port (Special 1/0) Function Overview.
Note 3.  When the power is turned on or when a reset is deasserted, the JPO_4 pin should be driven Low.
Note 4. I1f OPBT0.RESETOUTEN = 0, P8_6 pin status has a possibility to become unstable (less than 15 pys) at the
transition moment to reset status by internal reset factors.
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24

2.5

Port state in Standby Mode

For the port state in standby mode, see Section 14.1.4, 1/0 Buffer Control.

Recommended Connection of Unused Pins

If the pins are not used, it is recommended to connect them as shown below.

Table 2.6

Recommended Connection of Unused Pins

Pin

Recommended Connection of Unused Pins

AOVREF, A1VREF*'

Connected to EVCC

AOVSS, A1VSS*!

Connected to EVSS

RESET Connected to EVCC via a resistor

XT1 Connected to REGVCC or AWOVSS via a resistor*3 (bit 0 of IPIBCO = 1)
Connected to AWOVSS (bit 0 of IPIBCO = 0)

X1 Connected to AWOVSS via a resistor

X2 Open

FLMDO Must be used

IPO_0 Connected to REGVCC or AWOVSS via a resistor*3 (bit 0 of IPIBCO = 1)

Open (bit 0 of IPIBCO = 0)

JPO (excluding JPO_4)
PO

P1

P2

P8 (excluding P8_6)
P9

Input:  Open (when the PIBCn_m and PMCn_m bits are 0)
Connected to EVCC or EVSS via a resistor (when the PIBCn_m or PMCn_m
bits are 1)

Output: Open

P20
P8_6 Input:  Open (when the PIBCn_m and PMCn_m bits are 0)
Connected to EVSS via a resistor (when the PIBCn_m or PMCn_m bits are 1)
Output: Open
JPO 4 Connected to EVSS via a resistor2

P10 (excluding P10_1,
P10_2, P10_6, P10_8)
P11
P12
P18

Input:  Open (when the PIBCn_m and PMCn_m bits are 0)
Connected to EVCC or EVSS via a resistor (when the PIBCn_m or PMCn_m
bits are 1)

Output: Open

P10_1, P10_2, P10_6,
P10_8

Input: Open (when the PIBCn_m and PMCn_m bits are 0)
Connected to EVSS via a resistor (when the PIBCn_m or PMCn_m bits are 1)

Output: Open

APO Input: Open (when the PIBCn_m bit is 0)
Connected to AOVREF or AOVSS via a resistor (when the PIBCn_m bit is 1)
Output: Open
AP1 Input: Open (when the PIBCn_m bit is 0)

Connected to A1VREF or A1VSS via a resistor (when the PIBCn_m bit is 1)
Output: Open

Nexus/LPD |/F (JPO)

DCUTDI/LPDI/LPDIO (JP0O_0): Connected to EVCC via a resistor
DCUTDO/LPDO (JP0_1): Open

DCUTCK/LPDCLK (JPO_2): Open

DCUTMS (JPO_3): Connected to EVCC via a resistor
DCUTRST (JPO_4): Connected to EVSS via a resistor 2
DCURDY/LPDCLKOUT (JPO_5):Open

EVTO (JPO_6): Open*"

Note 1.

Only in 176 and 144 pin devices.
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Note 2.  For details, see the specifications of the development tool.

Note 3.  XT1 =1P0_0 (XT2) = REGVCC or AWOVSS should be set.
XT1 is connected to IPO_0 (XT2) through an internal resistor. Therefore, it is necessary to maintain equal

voltage level in order not to make a current path.
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2.6 RH850/F1K Port Features

2.6.1 Port Group

The RH850/F1K provides the following port groups, indicated by the numbers in the table below.

Table 2.7 Port Groups in RH850/F1K

No. of Pins Port Group RH850/F1K
100 pins Number 7
Name PO, P8 to P11, JPO, APO
144 pins Number 13
Name PO, P1, P8 to P12, P18, P20, JPO, APO, AP1, IPO
176 pins Number 14
Name PO to P2, P8 to P12, P18, P20, JPO, APO, AP1, IPO

2.6.2 Port Group Index n

Throughout this section, the port groups are identified by using the index “n” (n=0to 2, 8 to 12, 18,
and 20). For example, the port mode control register of the Pn pin is PMChn.

2.6.3 Register Base Address

Port and JTAG port base addresses are listed in the following table.

Port and JTAG port register addresses are given as offsets from the base addresses.

Table 2.8 Register Base Addresses

Base Address Name Base Address
<PORTnN_base> FFC1 0000y
<JPORTO_base> FFC2 0000y

2.6.4 Clock Supply

The clock supply to ports is shown in the following table.

Table 2.9 Clock Supply

Unit Name Unit Clock Name Supply Clock Name
Port Register access clock CPUCLK4
CPUCLK2
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2.7 Port Functions

This product has various pins for input/output ports. The ports are organized in port groups.

The RH850/F1K also has several control registers to enable pins to be used as other than general
purpose input/output pins.

For a description of the terms pin, port, and port group, see Section 2.7.2, Terms.

271 Functional Overview
o All the port settings can be specified individually.
e The maximum number of bits (pins) in a port is 16.
e The output level of any pin can be set independently without affecting the other pins in the same
port.
o Input buffers are enabled through registers settings.
e Pin level is read by dedicated port-pin-read register (PPR)
e All possible port functions are shown in the tables listed below.
Table 2.38, Table 2.40, Table 2.42, Table 2.44, Table 2.46, Table 2.48, Table 2.50, Table
2.52, Table 2.54, Table 2.56, Table 2.58, Table 2.60, Table 2.62, Table 2.64 and Section
2.9.2, Pin Function Configuration.
CAUTION
Some input or output functions may be assigned to more than one port. Only activate a
given function on a single pin. Do not activate a function on multiple pins at the same
time. This also applies in cases where multiple peripheral functions are assigned to a
single multiplexed function and only one of these functions is used.
[Example]
INTPO is assigned to the following pins on this device. However, the INTPO function
should not be activated on more than one pin. After activating the function on one pin,
do not activate it on another.
e JPO0_0 (1st input alternative function)
e PO0_1 (2nd, 3rd input alternative function)
e P10_0 (2nd input alternative function)
In the above case, when the 1st input alternative function (INTP0) of JP0_0 is selected,
using the 2nd input alternative function (CANORX/INTPO) of PO_1 only for the CAN
signal is also prohibited.
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2.7.2 Terms

The following terms are used in this section:

Pin
Denotes the physical pin. Every pin is denoted by a unique pin number.

A pin can be used in several modes. Each pin is assigned a name that reflects its function, which is
determined by the selected mode.

Port group

Denotes a group of pins. All the pins of a specific port group are controlled by the same port control
register.

Port mode and ports
A pin in port mode works as a general purpose input/output pin. It is then called “port”.

The corresponding name is Pn_m. For example, PO_7 denotes port 7 of port group 0. It is referenced as
“port PO_7".

Alternative mode

In alternative mode, a pin can be used for various non-general-purpose input/output functions, such as
the input/output pin of on-chip peripherals.

The corresponding pin name depends on the selected function. For example, pin INTPO denotes the pin
for one of the external interrupt inputs.

Note that two different names can refer to the same physical pin, for example PO_0 and INTPO. The
different names indicate the function of the pin at that time.

2721 JTAG Ports

The JTAG port groups are used for connecting a debugger for on-chip debugging. These are special
port groups provided because the microcontroller cannot be used for the user's application while on-
chip debugging is being executed. When a debugger is not connected and the microcontroller is
operating normally, these port groups can be used in the same way as the other port groups.

JTAG port group registers and bit names are prefixed by a “J”. For example, JPO denotes JTAG port
group 0, and JPM0.JPMO_m denotes the JPMO_m port mode bit of the JPMO port mode register.

NOTE

In this section, the descriptions about all ports and their registers other than PFCAEn and
PIPCn apply to the JTAG port unless otherwise specified.
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2.7.3 Overview of Pin Functions
Pins can operate in three modes.
e Port mode (PMCn.PMCn_m bit = 0)

A pin in port mode operates as a general purpose input/output pin. The I/O mode is selected by
setting the PMn.PMn_m bit.

e Software I/O control alternative mode (PMCn.PMCn_m bit = 1, PIPCn.PIPCn_m bit = 0)

In this mode, the pins operate as alternative functions. The I/O mode is selected by setting the
PMn.PMn_m bit.

e Direct I/O control alternative mode (PMCn.PMCn_m bit = 1, PIPCn.PIPCn_m bit = 1)

In this mode, the pins operate as alternative functions. Unlike the software I/O control alternative
mode, however, the /O mode is directly controlled by the alternative function.

An overview of the register settings is given in the tables below.

Table 2.10 Pin Function Configuration (Overview)

Bit

Mode PMCn_m PMn_m PIPCn_m 110
Port mode 0 0 X O

1*1 [
Software I/O control 1 0 0 0
alternative mode

1 0 |
Direct I/O control alternative X 1 Controlled by the
mode alternative function

Note 1. The input buffer must be enabled (PIBCn_m bit = 1).

o Software 1/0 control alternative mode (PIPCn.PIPCn_m bit = 0)

— Output (PMn_m bit = 0): Alternative output mode 1 to Alternative output mode 7
— Input (PMn_m bit = 1): Alternative input mode 1 to Alternative input mode 7

e Direct I/O control alternative mode (PIPCn.PIPCn_m bit = 1)

— The I/O mode for Alternative output mode 1 to Alternative output mode 7 and Alternative
input mode 1 to Alternative input mode 7 is directly selected by the alternative function.
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Table 2.11 Alternative Mode Selection Overview (PMCn.PMCn_m Bit = 1)

Register
Mode PIPc*! | PM*! | PFCAE | PFCE | PFC o
Alternative output mode 1 (ALT-OUT1) 0 0 0 0 0 (0]
Alternative input mode 1 (ALT-IN1) 1 |
Alternative output mode 2 (ALT-OUT2) 0 0 0 1 (0]
Alternative input mode 2 (ALT-IN2) 1 |
Alternative output mode 3 (ALT-OUT3) 0 0 1 0 (0]
Alternative input mode 3 (ALT-IN3) 1 |
Alternative output mode 4 (ALT-OUT4) 0 0 1 1 (0]
Alternative input mode 4 (ALT-IN4) 1 |
Alternative output mode 5 (ALT-OUT5) 0 1 0 0 (0]
Alternative input mode 5 (ALT-IN5) 1 |
Alternative output mode 6 (ALT-OUT6) 0 1 0 1 (0]
Alternative input mode 6 (ALT-ING) 1 |
Alternative output mode 7 (ALT-OUT7) 0 1 1 0 (0]
Alternative input mode 7 (ALT-IN7) 1 |
Other than the above Setting prohibited

Note 1. If PIPCn.PIPCn_m bit = 1, the I/O direction is directly controlled by the peripheral (alternative) function and
PM is ignored.

If a pin is in alternative mode (PMCn.PMCn_m bit = 1), one of up to seven alternative functions can be
selected for that pin by using the PFCn, PFCEn, and PFCAEn registers.
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274 Pin Data Input/Output

The registers used for data input/output are described below.

The location that is read via the PPRn register differs depending on the pin mode.

2.7.41 Output Data
In the port mode (PMCn.PMCn_m bit = 0), the value of the Pn.Pn_m bit is output from the Pn_m pin.
2.7.4.2 Input Data
When the PPRn register is read, either the value of the Pn_m pin, the value of the Pn.Pn_m bit, or the
value output by the alternative function is returned.
Which value is returned depends on the pin mode and setting of several control bits.
The different PPRn read modes are shown in the table below.
Table 2.12 PPRn_m Read Values
PMC PM PIBC PIPC PODC
n_m n_m n_m n_m n_m Mode PPRn_m Read Value
0 1 0 X X Port input, input buffer disabled Pn.Pn_m bit
1 X Port input, input buffer enabled Pn_m pin
0 X 0 Port push-pull output Pn.Pn_m bit*!
1 Port open-drain output
1 1 X 0 X Software I/O control alternative input Pn_m pin
0 0 Software I/O control alternative push- Output signal from the alternative
pull output function*!
1 Software I/O control alternative open-
drain output
X 1 0 Direct I/O control alternative input or 1/0 port in alternative mode:
push-pull output e Input: Pn_m pin
1 Direct I/O control alternative input or e Output: Output signal from the
open-drain output alternative function*!
Note 1.  When PBDCn_m = 1, the level of the Pn_m pin is returned by the PPRn_m bit.

The control registers in the above table have the following effects:

e PMCn.PMCn_m bit
This bit selects port mode (PMCn_m = 0) or alternative mode (PMCn_m = 1).

e PMn.PMn_m bit

This bit selects input (PMn_m = 1) or output (PMn_m = 0) when the port mode (PMCn_m = 0)
and software 1/O control alternative mode (PMCn_m = 1, PIPCn_m = 0) have been selected.

e PIBCn.PIBCn_m bit
This bit disables (PIBCn_m = 0) or enables (PIBCn_m = 1) the input buffer in input port mode
(PMCn_m = 0 and PMn_m = 1). If the input buffer is disabled, PPRn_m reads the Pn.Pn_m bit;
otherwise the Pn_m pin level is returned.
If alternative mode (PMCn_m = 1), this bit must always set to 0.

e PIPCn.PIPCn m bit
This bit selects software I/0 control alternative mode or direct I/O control alternative mode.
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e PODCn.PODCn_m bit
This bit selects push-pull output (PODCn_m = 0) or open-drain output (PODCn_m = 1).

e PBDCn.PBDCn m bit
In output mode, when this bit is set to 1, the pin enters the bidirectional mode. In bidirectional
mode, the level of the signal on a Pn_m pin can be read from PPRn.PPRn_m.

CAUTION

When using Pn_m as an alternative output function (PMCn.PMCn_m bit =1,
PMn.PMn_m bit = 0), the level of the Pn_m pin can be read at the PPRn.PPRn_m bit by
enabling bidirectional mode (PBDCn.PBDCn_m bit = 1).

Note, however, that the level of the Pn_m pin will be input to the alternative input
function that the Pn_m pin is being used as.

2.7.4.3 Writing to the Pn Register

The data to be output via port Pn_m in port mode (PMCn.PMCn_m bit = 0) is held in port register Pn.
Pn data can be overwritten in two ways:

e By writing data directly to the Pn register.
In this case, new data can be written directly to the Pn register.

CEINT3

e By performing an indirect bitwise operation (a “set”, “reset”, or “not” operation) on the Pn
register.

CEINT3

An indirect bitwise operation (“set”, “reset”, or “not”) can be performed on the Pn register by

using the following two registers:

— Port Set/Reset register PSRn
If the PSRn.PSRn (m + 16) bit = 1, the value of the Pn.Pn_m bit is determined by the value of
the PSRn.PSRn_m bit.
In other words, the Pn_m bit can be set or reset without writing directly to the Pn register.

— Port NOT register PNOTn
By setting PNOTn.PNOTn_m bit to 1, the Pn.Pn_m bit can be inverted without writing
directly to the Pn register.

LIRS

An indirect bitwise operation on the Pn register (“set”, “reset”, or “not”) has no effect on the bits that

do not need to be updated, allowing you to overwrite only the bit or bits that need to be overwritten.

RO1UH0562EJ0110 Rev.1.10 T{ENESAS Page 107 of 2863

Nov 30, 2016



RH850/F1K Section 2 Pin Function

2.8 Schematic View of Port Control

The following figure is a schematic view of the port control functions.
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Figure 2.4 Schematic View of Port Control

CAUTION

Use documented alternative functions only.
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2.9

Port Group Configuration Registers

This section starts with an overview of all configuration registers and then describes all registers in

detail. The configuration registers are grouped as follows:

e Section 2.9.2, Pin Function Configuration

e Section 2.9.3, Pin Data Input/Output

e Section 2.9.4, Configuration of Electrical Characteristics

2.9.1 Overview

The following registers are used for setting the individual pins of the port groups.

For details on <PORTn_base> and <JPORTO_base>, sce Section 2.6.3, Register Base Address.

Table 2.13 Port Group Configuration Registers (1/2)
Module Name | Register Name ‘ Symbol | Address
Pin function configuration
PORT Port mode control register PMCn <PORTn_base> + 0400y + n x 4
JTAG | JPMCO <JPORTO_base> + 0040y
PORT Port mode control set/reset register PMCSRn <PORTn_base> + 0900y + n x 4
JTAG | JPMCSRO <JPORTO_base> + 0090y
PORT Port IP control register PIPCn <PORTnN_base> + 42004 +n x 4
PORT Port mode register PMn <PORTn_base> + 0300y + n x 4
APMn <PORTn_base> + 03C8 +n x 4
JTAG JPMO <JPORTO_base> + 0030y
PORT Port mode set/reset register PMSRn <PORTn_base> + 0800y + n x 4
APMSRnN <PORTnN_base> + 08C8,; + n x 4
JTAG JPMSRO <JPORTO_base> + 0080y
PORT Port input buffer control register PIBCn <PORTn_base> + 40004 + n x 4
APIBCn <PORTn_base> +40C8y +n x 4
JTAG JPIBCO <JPORTO_base> + 0400y
PORT IPIBCO <PORTn_base> + 40F0y
PORT Port function control register PFCn <PORTn_base> + 05004 + n x 4
JTAG JPFCO <JPORTO_base> + 0050y
PORT Port function control expansion register PFCEnN <PORTn_base> + 0600y + n x 4
JTAG JPFCEO <JPORTO_base> + 0060y
PORT Port function control additional expansion PFCAEnNn <PORTn_base> + 0AQ0 + n x 4
register
Pin data input/output
PORT Port bidirection control register PBDCn <PORTn_base> + 4100 + n x 4
APBDCn <PORTn_base> +41C8 +n x 4
JTAG JPBDCO <JPORTO_base> + 0410y
PORT Port pin read register PPRn <PORTn_base> + 0200y + n x 4
APPRn <PORTn_base> + 02C8y +n x 4
JTAG JPPRO <JPORTO_base> + 0020y
PORT IPPRO <PORTnN_base> + 02F0y
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Table 2.13 Port Group Configuration Registers (2/2)

Module Name | Register Name Symbol Address
PORT Port register Pn <PORTnN_base> + 0000y + n x 4
APn <PORTn_base>+ 00C8y +n x 4
JTAG JPO <JPORTO_base> + 0000y
PORT Port NOT register PNOTn <PORTn_base> + 0700y + n x 4
APNOTn <PORTn_base> + 07C8 +n x 4
JTAG JPNOTO <JPORTO_base> + 0070y
PORT Port set/reset register PSRn <PORTn_base> + 0100y + n x 4
APSRn <PORTn_base> + 01C8 +n x 4
JTAG | JPSRO <JPORTO_base> + 0010y
Configuration of electrical characteristics
PORT Pull-up option register PUn <PORTn_base> + 4300y + n x 4
JTAG JPUO <JPORTO_base> + 0430y
PORT Pull-down option register PDn <PORTn_base> + 4400 + n x 4
JTAG | JPDO <JPORTO_base> + 0440,
PORT Port drive strength control register PDSCn <PORTn_base> + 4600 + n x 4
JTAG | JPDSCO <JPORTO_base> + 0460},
PORT Port open drain control register PODCn <PORTnN_base> + 4500 + n x 4
JTAG | JPODCO <JPORTO_base> + 0450y
PORT Port input buffer selection register PISn <PORTn_base> + 4700, + n x 4
JTAG | JPISO <JPORTO_base> + 0470y,
JTAG Port input buffer selection advanced register | JPISAQ <JPORTO_base> + 04A04
Port protection
PORT Port protection command register PPCMDn <PORTn_base>+4C00y +n x 4
JTAG JPPCMDO <JPORTO_base> + 04C0y
PORT Port protection status register PPROTSn <PORTn_base> + 4B00 + n x 4
JTAG JPPROTS0 | <JPORTO_base> + 04B0y
Index n

In Table 2.13, Port Group Configuration Registers, the index “n” in register symbols denotes
the actual indices of the individual port groups. For example, PMCn generically indicates a port mode
control register for port group n (Pn). The values for n differ according to the number of pins on the
device in the way shown in Table 2.14.

Table 2.14 Number of Pins on the Device, Name of Port Groups, and Values for “n” in
Register Symbols

Number of Pins on the Device Port Groups Values for “n”

100 pins PO, P8, P9, P10, P11 0,8,9,10, 11
APO 0

144 pins PO, P1, P8, P9, P10, P11, P12, P18, P20 0,1,8,9, 10, 11, 12, 18, 20
APO, AP1 0,1

176 pins PO, P1, P2, P8, P9, P10, P11, P12, P18,P20  0,1,2,8,9, 10, 11, 12, 18, 20
APO, AP1 0,1
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JTAG port registers
JTAG port registers are not explicitly described in the following register descriptions.

All descriptions (except for those of the PFCAEn register and PIPCn register) apply to JTAG port
registers. Note, however, that the JTAG port register base address differs from that of regular ports.

Value after reset

The values after reset depend on the ports. For the values after reset, see the register descriptions in the
following pages.
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29.2 Pin Function Configuration

29.21 PMCn/JPMCO — Port Mode Control Register

This register specifies whether the individual pins of port group n are in port mode or in alternative
mode.

Access: PMCn: This register can be read or written in 16-bit units.
JPMCQO: This register can be read or written in 8-bit units.

Address: PMCn: <PORTn_base> + 0400, +nx4(n=0,1,2,8,9,10, 11, 12, 18, 20)
JPMCO: <JPORTO_base> + OO40H*1

Value after reset: 00004

Bit 15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0

PMC | PMC | PMC | PMC | PMC | PMC | PMC | PMC | PMC | PMC | PMC | PMC | PMC | PMC | PMC | PMC
n_15 | n_14 | n_13 | n_12 | n_11 n_10 n_9 n_8 n_7 n_6 n_5 n_4 n_3 n_2 n_1 n_0

Value afterreset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W

Note 1.  The valid bit positions (value for the index m) vary depending on the number of pins for each device.
See the following tables in Section 2.10, Port (General I/0) Function Overview: Table 2.39, Control
Registers (JP0), Table 2.41, Control Registers (P0), Table 2.43, Control Registers (P1), Table 2.45, Control
Registers (P2), Table 2.47, Control Registers (P8), Table 2.49, Control Registers (P9), Table 2.51, Control
Registers (P10), Table 2.53, Control Registers (P11), Table 2.55, Control Registers (P12), Table 2.57,
Control Registers (P18), and Table 2.59, Control Registers (P20).

Table 2.15 PMCn Register Contents

Bit Position Bit Name Function
15t00 PMCn_[15:0] Specifies the operation mode of the corresponding pin.
0: Port mode

1: Alternative mode

CAUTIONS

1. 1/Ois not controlled by only setting alternative mode (PMCn.PMCn_m bit = 1). If the alternative
function requires direct I/O control, also set the PIPCn.PIPCn_m bit to 1.

2. Ifaportisto be used as an input pin in alternative mode, the signals from some pins will pass
through a noise filter. These pins may require the setting of the FCLAOCTLmM_<name>,
DNFA<name>CTL and the DNFA<name>EN register. For details, see Section 2.12, Noise Filter
& Edge/Level Detector, and Section 2.13, Description of Port Noise Filter & Edge/Level
Detection.

NOTE
The control bits of the JTAG port mode control register (JPMCO) are JPMCO_[7:0].
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29.2.2 PMCSRn/JPMCSRO0 — Port Mode Control Set/Reset Register
This register provides an alternative method to write data to the PMCn register.

The upper 16 bits of PMCSRn act as a mask which specifies whether or not the value of
PMCn.PMCn_m is set by the corresponding bit in the lower 16 bits of PMCSRn.

Access: PMCSRn: This register can be read or written in 32-bit units. Bits 31 to 16 are always read as 0000. Reading
bits 15 to 0 returns the value of register PMCn.
JPMCSRO: This register can be read or written in 32-bit units. Bits 31 to 8 are always read as 000000.
Reading bits 7 to 0 returns the value of register JPMCO.
Address: PMCSRn: <PORTn_base> + 0900, +nx4(n=0,1,2,8,9, 10, 11, 12, 18, 20)
JPMCSRO: <JPORTO_base> + 0090*"

Value after reset: 0000 0000

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

PMC | PMC | PMC | PMC | PMC | PMC | PMC | PMC | PMC | PMC | PMC | PMC | PMC | PMC | PMC | PMC
SRn_31|SRn_30[SRn_29|SRn_28|SRn_27|SRn_26|SRn_25|SRn_24|SRn_23|SRn_22|SRn_21|SRn_20|SRn_19|SRn_18|SRn_17|SRn_16

Value afterreset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W

Bit 15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0

PMC | PMC | PMC | PMC | PMC | PMC | PMC | PMC | PMC | PMC | PMC | PMC | PMC | PMC | PMC | PMC
SRn_15|SRn_14|SRn_13|SRn_12|SRn_11|SRn_10| SRn_9 | SRn_8 | SRn_7 | SRn_6 | SRn_5 | SRn_4 | SRn_3 | SRn_2 | SRn_1| SRn_0

Value afterreset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W

Note 1.  The valid bit positions (value for the index m) vary depending on the number of pins for each device.
See the following tables in Section 2.10, Port (General 1/0) Function Overview: Table 2.39, Control
Registers (JP0), Table 2.41, Control Registers (P0), Table 2.43, Control Registers (P1), Table 2.45, Control
Registers (P2), Table 2.47, Control Registers (P8), Table 2.49, Control Registers (P9), Table 2.51, Control
Registers (P10), Table 2.53, Control Registers (P11), Table 2.55, Control Registers (P12), Table 2.57,
Control Registers (P18), and Table 2.59, Control Registers (P20).

Table 2.16 PMCSRnN Register Contents

Bit Position Bit Name Function
31to 16 PMCSRn_ Enable bits that specify whether the value of the corresponding lower bit
[31:16] PMCSRn_m (PMCSRn_[15:0]) is written to PMCn_m.

0: PMCn_m is not affected by PMCSRn_m.

1: PMCn_m is PMCSRn_m.
Example:
If PMCSRn.PMCSRn_31 = 1, the value of bit PMCSRn.PMCSRn_15 is written
to bit PMCn.PMCn_15.

15t0 0 PMCSRn_ Data bits that specify the value of PMCn_m if PMCSRn_m of the corresponding
[15:0] upper bit (PMCSRn_[31:16]) is 1.
0: PMCn_miis 0.
1: PMCn_m s 1.
NOTE

The control bits of the JTAG port mode control set/reset register (JPMCSRO0) are JPMCSRO0_[31:0].
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29.2.3 PIPCn — Port IP Control Register

This register specifies whether the I/O direction of the Pn_m pin is controlled by the port mode register

PMn.PMn_m or by an alternative function.

If the Pn_m pin is operated in alternative mode (PMCn.PMCn_m = 1) and the alternative function
requires direct control of the I/O direction, then PIPCn.PIPCn_m must be set to 1 as well. This
transfers I/O control to the alternative function and overrules the PMn.PMn_m setting.

Regarding the alternative functions for which the PIPC register must be set, see Section 2.11, Port
(Special 1/0) Function Overview

Access: This register can be read or written in 16-bit units.
Address:  p|PCn: <PORTn_base> + 4200, + n x 4 (n =0, 10, 11) *'

Value after reset: 0000y

Bit 15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0

PIPC | PIPC | PIPC | PIPC | PIPC | PIPC | PIPC | PIPC | PIPC | PIPC | PIPC | PIPC | PIPC | PIPC | PIPC | PIPC
n_15 | n_14 | n_13 | n_12 | n_11 n_10 n_9 n_8 n_7 n_6 n_5 n_4 n_3 n_2 n_1 n_0

Value afterreset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W

Note 1.  The valid bit positions (value for the index m) vary depending on the number of pins for each device.
See the following tables in Section 2.10, Port (General 1/0) Function Overview: Table 2.41, Control
Registers (P0), Table 2.51, Control Registers (P10), and Table 2.53, Control Registers (P11).

Table 2.17 PIPCn Register Contents

Bit Position Bit Name Function

15t0 0 PIPCn_[15:0] Specifies the 1/0 mode.
0: I/0O mode is selected by PMn.PMn_m (software 1/O control).
1: 1/0 mode is selected by the peripheral function (direct I/O control).

RO1UH0562EJ0110 Rev.1.10 RENESAS Page 114 of 2863
Nov 30, 2016



RH850/F1K Section 2 Pin Function

29.24 PMn/APMn/JPMO — Port Mode Register

This register specifies whether the individual pins of the port group n are in input mode or in output
mode.

Access: PMn, APMn: These registers can be read or written in 16-bit units.
JPMO: This register can be read or written in 8-bit units.

Address: PMn: <PORTn_base>+ 03004 +nx4(n=0,1,2,8,9,10, 11, 12, 18, 20)
APMn: <PORTn_base>+ 03C8;+nx4(n=0, 1)
JPMO: <JPORTO_base> + 0030,*"

Value after reset: FFFFH*2

Bit 15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0

PMn_ | PMn_ | PMn_ | PMn_ | PMn_ | PMn_ | PMn_ | PMn_ | PMn_ | PMn_ | PMn_ | PMn_ | PMn_ | PMn_ | PMn_ | PMn_
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

Value afterreset 1 1 1 1 1 1 1 1 1 13 1 1 1 1 1 1
R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W

Note 1.  The valid bit positions (value for the index m) vary depending on the number of pins for each device.
See the following tables in Section 2.10, Port (General 1/0) Function Overview: Table 2.39, Control
Registers (JP0), Table 2.41, Control Registers (P0), Table 2.43, Control Registers (P1), Table 2.45, Control
Registers (P2), Table 2.47, Control Registers (P8), Table 2.49, Control Registers (P9), Table 2.51, Control
Registers (P10), Table 2.53, Control Registers (P11), Table 2.55, Control Registers (P12), Table 2.57,
Control Registers (P18), Table 2.59, Control Registers (P20), Table 2.61, Control Registers (AP0), and
Table 2.63, Control Registers (AP1).

Note 2.  The PM8 register is as follows.
When the OPBT0.RESETOUTEN = 1, the PM8 register is FFBF.
When the OPBT0.RESETOUTEN = 0, the PM8 register is FFFF.

Note 3.  The PM8_6 bit is as follows.
When the OPBT0.RESETOUTEN = 1, the PM8_6 bit is 0.
When the OPBT0.RESETOUTEN = 0, the PM8_6 bit is 1.

Table 2.18 PMn Register Contents

Bit Position Bit Name Function

15t00 PMn_[15:0] Specifies input/output mode of the corresponding pin.
0: Output mode (output enabled)
1: Input mode (output disabled)

NOTES

1. To use a port in input port mode (PMCn.PMCn_m = 0 and PMn.PMn_m = 1), the input buffer must
be enabled (PIBCn.PIBCn_m = 1).

2. By default, PMn.PMn_m specifies the I/O direction in port mode (PMCn.PMCn_m = 0) and
alternative mode (PMCn.PMCn_m=1), since PIPCn.PIPCn_m = 0 (I/O mode is controlled by
PMn.PMn_m) after reset.

3. The control bits of the analog port register (APMn) are APMn_[15:0].
4. The control bits of the JTAG port mode register (JPMO) are JPMO_[7:0].
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29.25 PMSRn/APMSRn/JPMSRO0O — Port Mode Set/Reset Register
This register provides an alternative method to write data to the PMn register.

The upper 16 bits of PMSRn act as a mask which specifies whether or not the value PMn.PMn_m is set
by the corresponding bit in the lower 16 bits of PMSRn.

Access: PMSRn, APMSRn: These registers can be read or written in 32-bit units. Bits 31 to 16 are always read as
0000.

Reading bits 15 to 0 returns the value of registers PMn and APMn.
JPMSRO: This registers can be read or written in 32-bit units. Bits 31 to 8 are always read as 000000,.

Reading bits 7 to 0 returns the value of register JPMO.

Address: PMSRn: <PORTn_base>+ 08004 +nx4(n=0,1,2,8,9,10, 11,12, 18, 20)
APMSRn: <PORTn_base> + 08C8,+n x4 (n=0, 1)

JPMSRO: <JPORTO_base> + OOSOH*1

Value after reset:  ggo FFFFH*2

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

PMSR | PMSR | PMSR | PMSR | PMSR | PMSR | PMSR | PMSR | PMSR | PMSR | PMSR | PMSR | PMSR | PMSR | PMSR | PMSR
n_31 n_30 | n_29 [ n_28 | n_.27 | n_26 | n_25 | n_24 | n_23 | n_22 | n_21 n_20 | n_19 | n_18 | n_17 | n_16

Value afterreset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W

Bit 15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0

PMSR | PMSR | PMSR | PMSR | PMSR | PMSR | PMSR | PMSR | PMSR | PMSR | PMSR | PMSR | PMSR | PMSR | PMSR | PMSR
n_15 | n_14 | n_13 | n_12 | n_11 n_10 n_9 n_8 n_7 n_6 n_5 n_4 n_3 n_2 n_1 n_0

Value after reset 1 1 1 1 1 1 1 1 1 1*3 1 1 1 1 1 1
R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W

Note 1.  The valid bit positions (value for the index m) vary depending on the number of pins for each device.
See the following tables in Section 2.10, Port (General 1/0) Function Overview: Table 2.39, Control
Registers (JP0), Table 2.41, Control Registers (P0), Table 2.43, Control Registers (P1), Table 2.45, Control
Registers (P2), Table 2.47, Control Registers (P8), Table 2.49, Control Registers (P9), Table 2.51, Control
Registers (P10), Table 2.53, Control Registers (P11), Table 2.55, Control Registers (P12), Table 2.57,
Control Registers (P18), Table 2.59, Control Registers (P20), Table 2.61, Control Registers (AP0), and
Table 2.63, Control Registers (AP1).

Note 2.  The PMSRS register is as follows.
When the OPBT0.RESETOUTEN = 1, the PMSRS register is 0000 FFBF .
When the OPBT0.RESETOUTEN = 0, the PMSRS8 register is 0000 FFFF.

Note 3. The PMSR8_6 bit is as follows.
When the OPBT0.RESETOUTEN = 1, the PMSR8_6 bit is 0.
When the OPBT0.RESETOUTEN = 0, the PMSR8_6 bit is 1.

Table 2.19 PMSRn Register Contents

Bit Position Bit Name Function

31t0 16 PMSRn_[31:16] Enable bits that specify whether the value of the corresponding lower bit
PMSRn_m (PMSRn_[15:0]) is written to PMn_m.
0: PMn_m is not affected by PMSRn_m.
1: PMn_m is PMSRn_m.
Example:
If PMSRn.PMSRn_31 = 1, the value of bit PMSRn.PMSRn_15 is written to bit
PMn.PMn_15.

15t00 PMSRn_[15:0] Data bits that specify the value of PMn_m if PMSRn_m of the corresponding
upper bit (PMSRn_[31:16]) is 1.
0: PMn_m is 0.
1: PMn_m s 1.
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NOTES

1. The control bits of the JTAG port mode set/reset register (JPMSRO0) are JPMSRO_[31:0].
2. The control bits of the analog port mode set/reset register (APMSRn) are APMSRn_[31:0].
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29.2.6 PIBCn/APIBCn/JPIBCO/IPIBCO — Port Input Buffer Control Register

In input port mode (PMCn.PMCn_m = 0 and PMn.PMn_m = 1), this register enables the port pin’s
input buffer.

Access: PIBCn, APIBCn, IPIBCO: These registers can be read or written in 16-bit units.
JPIBCO: This register can be read or written in 8-bit units.

Address:  PIBCn: <PORTn_base> + 4000 +n x4 (n=0, 1,2, 8,9, 10, 11, 12, 18, 20)
APIBCn: <PORTn_base> + 40C8,+ n x 4 (n =0, 1)
JPIBCO: <JPORTO_base> + 0400,
IPIBCO: <PORTn_base> + 40F0,;*"

Value after reset: 00004

Bit 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

PIBC | PIBC | PIBC | PIBC | PIBC | PIBC | PIBC | PIBC | PIBC | PIBC | PIBC | PIBC | PIBC | PIBC | PIBC | PIBC
n15 [ n_14 | n_13 | n_12 | n_11 n_10 n_9 n_8 n_7 n_6 n_5 n_4 n_3 n_2 n_1 n_0

Value afterreset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W

Note 1. The valid bit positions (value for the index m) vary depending on the number of pins for each device.
See the following tables in Section 2.10, Port (General 1/0) Function Overview: Table 2.39, Control
Registers (JP0), Table 2.41, Control Registers (P0), Table 2.43, Control Registers (P1), Table 2.45, Control
Registers (P2), Table 2.47, Control Registers (P8), Table 2.49, Control Registers (P9), Table 2.51, Control
Registers (P10), Table 2.53, Control Registers (P11), Table 2.55, Control Registers (P12), Table 2.57,
Control Registers (P18), Table 2.59, Control Registers (P20), Table 2.61, Control Registers (AP0), Table
2.63, Control Registers (AP1), and Table 2.65, Control Registers (IP0).

Table 2.20 PIBCn Register Contents

Bit Position Bit Name Function

15t00 PIBCn_[15:0] Enables/disables the input buffer.
0: Input buffer disabled
1: Input buffer enabled

NOTES

1. When the input buffer is disabled, through current does not flow even when the pin level is Hi-Z.
Thus the pin does not need to be fixed to a high or low level externally.

2. The control bits of the JTAG port input buffer control register (JPIBCO) are JPIBCO_[7:0].

CAUTION

Settings in this register are overruled in bidirectional mode (PBDCn.PBDCn_m = 1).
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29.2.7 PFCn/JPFCO0 — Port Function Control Register
This register, together with register PFCEn and PFCAEn, specifies an alternative function of the pins.

Some alternative functions directly control the I/O of the Pn_m pin. For such alternative functions,
PIPCn.PIPCn_m must be set to 1 and the I/O is selected by the peripheral function.

For other alternative functions, input/output must be specified by PMn.PMn_m.

Access: PFCn: This register can be read or written in 16-bit units.
JPFCO: This register can be read or written in 8-bit units.

Address: PFCn: <PORTn_base> + 0500 +nx4(n=0,1,2,8,9, 10, 11, 12, 18, 20)
JPFCO: <JPORTO_base> + 005OH*1

Value after reset: 00004

Bit 15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0

PFC | PFC | PFC PFC PFC | PFC | PFC | PFC PFC PFC | PFC | PFC | PFC PFC PFC | PFC
n_15 | n_14 | n_13 | n_12 | n_11 n_10 n_9 n_8 n_7 n_6 n_5 n_4 n_3 n_2 n_1 n_0

Value afterreset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W

Note 1. The valid bit positions (value for the index m) vary depending on the number of pins for each device.
See the following tables in Section 2.10, Port (General I/0) Function Overview: Table 2.39, Control
Registers (JP0), Table 2.41, Control Registers (P0), Table 2.43, Control Registers (P1), Table 2.45, Control
Registers (P2), Table 2.47, Control Registers (P8), Table 2.49, Control Registers (P9), Table 2.51, Control
Registers (P10), Table 2.53, Control Registers (P11), Table 2.55, Control Registers (P12), Table 2.57,
Control Registers (P18), and Table 2.59, Control Registers (P20)..

Table 2.21 PFCn Register Contents

Bit Position Bit Name Function

15t00 PFCn_[15:0] Specifies the alternative function of the pin.
For details, see Table 2.24, Setting Alternative Functions.

NOTE
The control bits of the JTAG port function control register (JPFCO0) are JPFCO_[7:0].
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29.2.8 PFCEn/JPFCEOQO — Port Function Control Expansion Register
This register, together with register PFCn and PFCAERn, specifies an alternative function of the pins.

Some alternative functions directly control the I/O of the Pn_m pin. For such alternative functions,
PIPCn.PIPCn_m must be set to 1 and the I/O is specified by the peripheral function.

For other alternative functions, input/output must be specified by PMn.PMn_m.

Access: PFCEnN: This register can be read or written in 16-bit units.
JPFCEQ: This register can be read or written in 8-bit units.

Address: PFCEn: <PORTn_base> + 06004 +nx4(n=0,1,2,8,9,10, 11, 12, 20)
JPFCEOQ: <JPORTO_base> + 0060,*

Value after reset: 00004

Bit 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
PFCE | PFCE | PFCE | PFCE | PFCE | PFCE |PFCEnN|PFCEn|PFCEn|PFCEn|PFCEn |PFCEn|PFCEn |PFCEn|PFCEn|PFCEn
n_15 [ n_14 | n_13 [ n_12 | n_11 | n_10 9 _8 7 6 5 4 3 2 1 0
Value afterreset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

R/W  R/W R/W R/IW R/W R/IW R/IW R/IW RW R/IW R/W RIW R/IW R/IW R/IW R/W R/W

Note 1. The valid bit positions (value for the index m) vary depending on the number of pins for each device.
See the following tables in Section 2.10, Port (General 1/0) Function Overview:Table 2.39, Control
Registers (JP0), Table 2.41, Control Registers (P0), Table 2.43, Control Registers (P1), Table 2.45, Control
Registers (P2),Table 2.47, Control Registers (P8), Table 2.49, Control Registers (P9), Table 2.51, Control
Registers (P10), Table 2.53, Control Registers (P11), Table 2.55, Control Registers (P12), and Table 2.59,
Control Registers (P20).

Table 2.22 PFCEn Register Contents

Bit Position Bit Name Function

15t00 PFCEN_[15:0] Specifies the alternative function of the pin.
For details, see Table 2.24, Setting Alternative Functions.

NOTE
The control bits of the JTAG port function control register (JPFCEQ) are JPFCEO_[7:0].
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2.9.2.9 PFCAEnNn — Port Function Control Additional Expansion Register
This register selects the alternative peripheral functions together with PFCEn, PFCn registers.

Some alternative functions directly control the I/O of the Pn_m pin. For such alternative functions,
PIPCn.PIPCn_m must be set to 1 and the I/O is specified by the peripheral function.

For other alternative functions, input/output must be specified by PMn.PMn_m.

Access: This register can be read or written in 16-bit units.
Address:  pFCAEN: <PORTn_base> + 0A00y + n x 4 (n =0, 1, 2, 10, 11, 12, 20)*'

Value after reset: 0000y

Bit 15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0

PFCAE |PFCAE |PFCAE | PFCAE | PFCAE | PFCAE | PFCAE | PFCAE | PFCAE | PFCAE | PFCAE | PFCAE | PFCAE | PFCAE | PFCAE | PFCAE
n_15 | n_14 | n_13 | n_12 | n_11 n_10 n_9 n_8 n_7 n_6 n_5 n_4 n_3 n_2 n_1 n_0

Value afterreset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R/W  R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W
Note 1. The valid bit positions (value for the index m) vary depending on the number of pins for each device.
See the following tables in Section 2.10, Port (General I/0) Function Overview: Table 2.41, Control
Registers (P0), Table 2.43, Control Registers (P1), Table 2.45, Control Registers (P2), Table 2.51, Control
Registers (P10), Table 2.53, Control Registers (P11), Table 2.55, Control Registers (P12), and Table 2.59,
Control Registers (P20).

Table 2.23 PFCAEN Register Contents

Bit Position Bit Name Function

15t00 PFCAEN_[15:0] Specifies the alternative function of the pin.
For details, see Table 2.24, Setting Alternative Functions.

Table 2.24  Setting Alternative Functions

PFCAEn_m PFCEn_m PFCn_m PMn_m Function
0 0 0 1 Alternative input mode 1
0 Alternative output mode 1
1 1 Alternative input mode 2
0 Alternative output mode 2
1 0 1 Alternative input mode 3
0 Alternative output mode 3
1 1 Alternative input mode 4
0 Alternative output mode 4
1 0 0 1 Alternative input mode 5
0 Alternative output mode 5
1 1 Alternative input mode 6
0 Alternative output mode 6
1 0 1 Alternative input mode 7
0 Alternative output mode 7
1 X Setting prohibited
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CAUTION

o After selecting the alternative function by the PFCn_m, PFCEn_m, or PFCAEn_m bit, set the
PMCn_m bit to “1”.

o With this product, the I/O of some functions is assigned to two or more pins, but a specific pin

function can only be set to one pin at a time. Setting the same pin function to two or more pins at
the same time is prohibited.

For example, if the a/b/c pin is used as b, the b/d/e pin cannot be used as b. In this case, the b/d/e
pin must be configured as a pin function other than b.

NOTE

For more details on the assignment of each function, see Sections 2.10.1 to 2.10.14.
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2.9.3

2.9.31

Bit

Pin Data Input/Output

PBDCn / APBDCn / JPBDCO — Port Bidirection Control Register

This register enables the input buffer in output mode and sets the port to bidirectional mode. In
bidirectional mode, the level of the signal on a Pn_m pin can be read from PPRn.PPRn_m.

Access: PBDCn, APBDCn: These registers can be read or written in 16-bit units.
JPBDCO: This register can be read or written in 8-bit units.

Address: PBDCn: <PORTn_base>+ 41004 +nx4(n=0,1,2,8,9,10, 11, 12, 18, 20)
APBDCn: <PORTn_base> +41C8,+n x4 (n=0, 1)

JPBDCO: <JPORTO_base> + 041OH*1

Value after reset: 0000y

14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0

PBDC | PBDC | PBDC | PBDC | PBDC | PBDC | PBDC | PBDC | PBDC | PBDC | PBDC | PBDC | PBDC | PBDC | PBDC | PBDC
n_15 | n_14 | n_13 | n_12 | n_11 n_10 n_9 n_8 n_7 n_6 n_5 n_4 n_3 n_2 n_1 n_0

Value after reset

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

R/W  R/W R/W R/IW R/W R/IW R/IW RIW RW RIW R/W R/IW R/IW R/IW R/IW R/W R/W

Note 1.  The valid bit positions (value for the index m) vary depending on the number of pins for each device.

See the following tables in Section 2.10, Port (General 1/0) Function Overview: Table 2.39, Control
Registers (JP0), Table 2.41, Control Registers (P0), Table 2.43, Control Registers (P1), Table 2.45, Control
Registers (P2), Table 2.47, Control Registers (P8), Table 2.49, Control Registers (P9), Table 2.51, Control
Registers (P10), Table 2.53, Control Registers (P11), Table 2.55, Control Registers (P12), Table 2.57,
Control Registers (P18), Table 2.59, Control Registers (P20), Table 2.61, Control Registers (AP0), and
Table 2.63, Control Registers (AP1).

Table 2.25 PBDCn Register Contents

Bit Position Bit Name Function

15t00 PBDCn[15:0] Enables/disables bidirectional mode of the corresponding pin.
0: Bidirectional mode disabled
1: Bidirectional mode enabled

CAUTION

When the Pn_m port is used for the alternative output function (PMCn.PMCn_m = 1, PMn.PMn_m = 0),
the level of the Pn_m pin can be read from PPRn.PPRn_m by enabling the bidirectional mode
(PBDCn.PBDCn_m = 1).

However, output of that alternative output function is input to the alternative input function of the same
pin (the alternative input function set by PFCn.PFCn_m, PFCEn.PFCEn_m, and PFCAEn.PFCAEN_m).
If the alternative input function in question is being used by another pin, the alternative input function is
not guaranteed.

NOTE
The control bits of the JTAG port bidirection control register (JPBDCO0) are JPBDCO_[7:0].
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29.3.2 PPRn/APPRn/JPPRO/IPPR0O — Port Pin Read Register
This register reflects the actual level of the Pn_m pin, whether it is the value of the Pn.Pn_m bit or the
level of an alternative output function.
Access: PPRn, APPRn, IPPRO: These registers are read-only registers that can be read in 16-bit units.
JPPRO: This register is a read-only register that can be read in 8-bit units.
Address: PPRn: <PORTn_base> + 0200 +nx4(n=0,1,2,8,9, 10, 11, 12, 18, 20)
APPRn: <PORTn_base> + 02C8 +nx 4 (n =0, 1)
JPPRO: <JPORTO_base> + 0020y
IPPRO: <PORTn_base> + 02F0,;*"
Value after reset: 00004
Bit 15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
PPR | PPR | PPR | PPR | PPR | PPR | PPR | PPR | PPR | PPR | PPR | PPR | PPR | PPR | PPR | PPR
n_15 [ n_14 | n_13 | n_12 | n_11 n_10 n_9 n_8 n_7 n_6 n_5 n_4 n_3 n_2 n_1 n_0
Value afterreset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RW R R R R R R R R R R R R R R R R
Note 1. The valid bit positions (value for the index m) vary depending on the number of pins for each device.
See the following tables in Section 2.10, Port (General 1/0) Function Overview: Table 2.39, Control
Registers (JP0), Table 2.41, Control Registers (P0), Table 2.43, Control Registers (P1), Table 2.45, Control
Registers (P2), Table 2.47, Control Registers (P8), Table 2.49, Control Registers (P9), Table 2.51, Control
Registers (P10), Table 2.53, Control Registers (P11), Table 2.55, Control Registers (P12), Table 2.57,
Control Registers (P18), Table 2.59, Control Registers (P20), Table 2.61, Control Registers (AP0), Table
2.63, Control Registers (AP1), and Table 2.65, Control Registers (IP0).
Table 2.26 PPRn Register Contents
Bit Position Bit Name Function
15t00 PPRn_[15:0] The Pn_m Pin, Pn.Pn_m value or alternative function output.
NOTES
1.

For the read values of the PPRn register, see Section 2.7.4, Pin Data Input/Output.
2. The control bits of the JTAG port pin read register (JPPRO) are JPPRO_[7:0].
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29.3.3 Pn/APn/JP0— Port Register

This register holds the Pn.Pn_m data to be output via the related Pn_m port in output port mode
(PMCn.PMCn_m = 0 and PMn.PMn_m = 0).

Access: Pn, APn: These registers can be read or written in 16-bit units.
JPO: This register can be read or written in 8-bit units.

Address:  Pn: <PORTn_base> + 0000y +nx 4 (n=0,1, 2, 8,9, 10, 11, 12, 18, 20)
APn: <PORTn_base> + 00C8+nx4(n=0,1)
JPO: <JPORTO_base> + 0000*'

Value after reset: 00004

Bit 15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0

Pn_15 | Pn_14 | Pn_13 | Pn_12 | Pn_11 |Pn_10 | Pn_9 | Pn_8 | Pn_7 | Pn_6 | Pn_.5 | Pn_4 | Pn_.3 | Pn_2 | Pn_1 | Pn_0

Value afterreset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R/W  R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W

Note 1. The valid bit positions (value for the index m) vary depending on the number of pins for each device.
See the following tables in Section 2.10, Port (General 1/0) Function Overview: Table 2.39, Control
Registers (JP0), Table 2.41, Control Registers (P0), Table 2.43, Control Registers (P1), Table 2.45, Control
Registers (P2), Table 2.47, Control Registers (P8), Table 2.49, Control Registers (P9), Table 2.51, Control
Registers (P10), Table 2.53, Control Registers (P11), Table 2.55, Control Registers (P12), Table 2.57,
Control Registers (P18), Table 2.59, Control Registers (P20), Table 2.61, Control Registers (AP0), and
Table 2.63, Control Registers (AP1).

Table 2.27  Pn Register Contents

Bit Position Bit Name Function

15t00 Pn_[15:0] Sets the output level of the Pn_m pin (m = 0 to 15).
0: Outputs low level
1: Outputs high level

NOTE
The control bits of the JTAG port register (JPO) are JPO_[7:0].

RO1UH0562EJ0110 Rev.1.10 T{ENESAS Page 125 of 2863
Nov 30, 2016



RH850/F1K Section 2 Pin Function

29.3.4 PNOTn/APNOTn/JPNOTO — Port NOT Register

This register allows the Pn_m bit of the port register Pn to be inverted without directly writing to Pn.

Access: PNOTn, APNOTnN: These registers are write-only registers that can be written in 16-bit units. When read,
0000y is returned.
JPNOTO: This register is a write-only register that can be written in 8-bit units. When read, 00 is returned.

Address:  PNOTn: <PORTn_base> + 07004 +n x4 (n =0, 1,2, 8,9, 10, 11, 12, 18, 20)
APNOTn: <PORTn_base> + 07C8;+n x4 (n=0, 1)
JPNOTO: <JPORTO_base> + 0070y*'

Value after reset: 00004

Bit 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

PNOT | PNOT | PNOT | PNOT | PNOT | PNOT | PNOT | PNOT | PNOT | PNOT | PNOT | PNOT | PNOT | PNOT | PNOT | PNOT
n15 [ n_14 | n_13 | n_12 | n_11 n_10 n_9 n_8 n_7 n_6 n_5 n_4 n_3 n_2 n_1 n_0

Value afterreset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RW W w w w w w w w w w w w w w w w

Note 1. The valid bit positions (value for the index m) vary depending on the number of pins for each device.
See the following tables in Section 2.10, Port (General 1/0) Function Overview: Table 2.39, Control
Registers (JP0), Table 2.41, Control Registers (P0), Table 2.43, Control Registers (P1), Table 2.45, Control
Registers (P2), Table 2.47, Control Registers (P8), Table 2.49, Control Registers (P9), Table 2.51, Control
Registers (P10), Table 2.53, Control Registers (P11), Table 2.55, Control Registers (P12), Table 2.57,
Control Registers (P18), Table 2.59, Control Registers (P20), Table 2.61, Control Registers (AP0), and
Table 2.63, Control Registers (AP1).

Table 2.28 PNOTnN Register Contents

Bit Position Bit Name Function

15t00 PNOTN_[15:0] Specifies if Pn.Pn_m is inverted.
0: Pn.Pn_m is not inverted (Pn_m — Pn_m)

1: Pn.Pn_miis inverted (Pn_m — Pn_m)

NOTE
The control bits of the JTAG port NOT register are JPNOTO_[7:0].
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2.9.3.5 PSRn/APSRn/JPSR0 — Port Set/Reset Register
This register provides an alternative method to write data to the Pn register.

The upper 16 bits of PSRn act as a mask which specifies whether or not the value Pn.Pn_m is set by the
corresponding bit in the lower 16 bits of PSRn.

Access: PSRn, APSRn: These registers can be read or written in 32-bit units. Bits 31 to 16 are always read as 0000y,.

Reading bits 15 to 0 returns the value of registers Pn and APn.
JPSRO: This register can be read or written in 32-bit units. Bits 31 to 8 are always read as 000000,. Reading

bits 7 to O returns the value of register JPO.

Address: PSRn: <PORTn_base>+ 01004 +nx4(n=0,1,2,8,9, 10, 11, 12, 18, 20)
APSRn: <PORTn_base> +01C8,+nx4(n=0,1)
JPSRO: <JPORTO_base> + 0010,4*'

Value after reset: 0000 0000

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

PSR | PSR | PSR | PSR | PSR | PSR | PSR | PSR | PSR | PSR | PSR | PSR | PSR | PSR | PSR | PSR
n_31 n_30 | n29 [ n_.28 | n_27 | n_.26 | n_25 | n_24 | n_23 | n_22 | n_21 n20 | n_19 | n_18 | n_17 | n_16

Value afterreset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R/W  R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W

Bit 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

PSR | PSR | PSR | PSR | PSR | PSR | PSR | PSR | PSR | PSR | PSR | PSR | PSR | PSR | PSR | PSR
n_15 | n_14 | n_13 | n_12 | n_11 n_10 n_9 n_8 n_7 n_6 n_5 n_4 n_3 n_2 n_1 n_0

Value afterreset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R/W  R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W

Note 1. The valid bit positions (value for the index m) vary depending on the number of pins for each device.
See the following tables in Section 2.10, Port (General 1/0) Function Overview: Table 2.39, Control
Registers (JP0), Table 2.41, Control Registers (P0), Table 2.43, Control Registers (P1), Table 2.45, Control
Registers (P2), Table 2.47, Control Registers (P8), Table 2.49, Control Registers (P9), Table 2.51, Control
Registers (P10), Table 2.53, Control Registers (P11), Table 2.55, Control Registers (P12), Table 2.57,
Control Registers (P18), Table 2.59, Control Registers (P20), Table 2.61, Control Registers (AP0), and
Table 2.63, Control Registers (AP1).

Table 2.29 PSRn Register Contents

Bit Position Bit Name Function

3110 16 PSRn_[31:16] Specifies whether the value of the corresponding lower bit PSRn_m
(PSRn_[15:0]) is written to Pn_m.
0: Pn_m is not affected by PSRn_m.
1: Pn_mis PSRn_m
Example:
If PSRn.PSRn_31 = 1, the value of bit PSRn.PSRn_15 is written to bit
Pn.Pn_15.

15t0 0 PSRn_[15:0] Specifies the Pn_m value if the corresponding upper bit (PSRn_[31:16])
PSRn_mis 1.
0:Pn_m=0
1:Pn_m=1

NOTE
The control bits of the JTAG port set/reset register (JPSRO) are JPSR0_[31:0].
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294 Configuration of Electrical Characteristics

2.9.41 PUn/JPUO — Pull-Up Option Register

This register specifies whether an internal pull-up resistor is connected to an input pin.

Access: PUn: This register can be read or written in 16-bit units.
JPUO: This register can be read or written in 8-bit units.

Address: PUn: <PORTn_base> + 43004 +nx4(n=0,1,2,8,9,10, 11,12, 18, 20)
JPUO: <JPORTO_base> + 0430H"1

Value after reset: 0000y

Bit 15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0

PUn_15PUn_14|PUn_13|PUn_12|PUn_11|PUn_10| PUn_9 | PUn_8 | PUn_7 | PUn_6 | PUn_5 | PUn_4 | PUn_3 | PUn_2 | PUn_1 | PUn_0

Value afterreset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R/W  R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W

Note 1.  The valid bit positions (value for the index m) vary depending on the number of pins for each device.
See the following tables in Section 2.10, Port (General 1/0) Function Overview: Table 2.39, Control
Registers (JP0), Table 2.41, Control Registers (P0), Table 2.43, Control Registers (P1), Table 2.45, Control
Registers (P2), Table 2.47, Control Registers (P8), Table 2.49, Control Registers (P9), Table 2.51, Control
Registers (P10), Table 2.53, Control Registers (P11), Table 2.55, Control Registers (P12), Table 2.57,
Control Registers (P18), and Table 2.59, Control Registers (P20).

Table 2.30 PUn Register Contents

Bit Position Bit Name Function
15t00 PUn_[15:0] Specifies whether an internal pull-up resistor is connected to the corresponding
pin.

0: No internal pull-up resistor connected
1: An internal pull-up resistor connected

NOTES

1. If a pin is configured such that both an internal pull-up resistor (PUn.PUn_m = 1) and pull-down
resistor (PDn.PDn_m = 1) are connected, the pull-down resistor is automatically selected and the
pull-up resistor is not connected.

2. The pull-up resistor has no effect when the pin is operated in output mode.
3. The control bits of the JTAG pull-up option register (JPUOQ) are JPUO_[7:0].
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29.4.2 PDn/JPD0 — Pull-Down Option Register

This register specifies whether to connect an internal pull-down resistor to an input pin.

Access: PDn: This register can be read or written in 16-bit units.
JPDO: This register can be read or written in 8-bit units.

Address: PDn: <PORTn_base> + 44004 +nx4(n=0,1,2,8,9,10, 11, 12, 18, 20)
JPDO: <JPORTO_base> + 0440,*'

Value after reset: 0000y

Bit 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

PDn_15|PDn_14|PDn_13|PDn_12|PDn_11|PDn_10| PDn_9 | PDn_8 | PDn_7 | PDn_6 | PDn_5| PDn_4 | PDn_3 | PDn_2 | PDn_1 | PDn_0

Value afterreset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W

Note 1. The valid bit positions (value for the index m) vary depending on the number of pins for each device.
See the following tables in Section 2.10, Port (General 1/0) Function Overview: Table 2.39, Control
Registers (JP0), Table 2.41, Control Registers (P0), Table 2.43, Control Registers (P1), Table 2.45, Control
Registers (P2), Table 2.47, Control Registers (P8), Table 2.49, Control Registers (P9), Table 2.51, Control
Registers (P10), Table 2.53, Control Registers (P11), Table 2.55, Control Registers (P12), Table 2.57,
Control Registers (P18), and Table 2.59, Control Registers (P20).

Table 2.31 PDn Register Contents

Bit Position Bit Name Function
15t00 PDn_[15:0] Specifies whether to connect an internal pull-down resistor to the corresponding
pin:

0: No internal pull-down resistor connected
1: An internal pull-down resistor connected

NOTES

1. If a pin is configured such that both an internal pull-up resistor (PUn.PUn_m = 1) and pull-down
resistor (PDn.PDn_m = 1) are connected, the pull-down resistor is automatically selected and the
pull-up resistor is not connected.

2. The internal pull-down resistor has no effect when the pin is operated in output mode.
3. The control bits of the JTAG pull-down option register (JPDO) are JPDO_[7:0].
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2943 PDSCn/JPDSCO — Port Drive Strength Control Register

This register specifies the output driver strength of the port pin. This function selects the fast mode
(high drive strength) or slow mode (low drive strength) of the output buffer. The correct write sequence
using the PPCMDn register is required in order to update this register. For details, see Section 5,
Write-Protected Registers. Regarding the alternative functions for which the PDSC register needs
to be set, see Section 2.11.3.3, Output Buffer Control (PDSC).

Access: PDSCn, JPDSCO: These registers can be read or written in 32-bit units.
Address: PDSCn: <PORTn_base> + 46004 +n x4 (n=0, 1, 2,10, 11, 12, 18, 20)
JPDSCO0: <JPORTO0_base> + 0460H*1

Value after reset: 0000 0000

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

Value afterreset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RW R R R R R R R R R R R R R R R R
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PDSC | PDSC | PDSC | PDSC | PDSC | PDSC | PDSC | PDSC | PDSC | PDSC | PDSC | PDSC | PDSC | PDSC | PDSC | PDSC
n15 [ n_14 | n_13 | n_12 | n_11 n_10 n_9 n_8 n_7 n_6 n_5 n_4 n_3 n_2 n_1 n_0

Value afterreset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R/W  R/W R/W R/IW R/W R/IW RIW RIW RW R/W R/W R/IW R/IW RIW R/IW R/W R/W
Note 1. The valid bit positions (value for the index m) vary depending on the number of pins for each device.
See the following tables in Section 2.10, Port (General 1/0) Function Overview: Table 2.39, Control
Registers (JP0), Table 2.41, Control Registers (P0), Table 2.43, Control Registers (P1), Table 2.45, Control
Registers (P2), Table 2.51, Control Registers (P10), Table 2.53, Control Registers (P11), Table 2.55,
Control Registers (P12), Table 2.57, Control Registers (P18), and Table 2.59, Control Registers (P20).

Table 2.32 PDSCn Register Contents

Bit Position Bit Name Function
31t0 16 Reserved When read, the value after reset is returned.
When writing, write the value after reset.
15t00 PDSCn_[15:0] Specifies the port drive strength of the output buffer of the port pin.
0: Lower drive strength (when the frequency output from the pin is 10 MHz or
below)
1: High drive strength (when the frequency output from the pin is 40 MHz or
less).
NOTE

The control bits of the JTAG port drive strength control register (JPDSCO0) are JPDSCO0_[31:0].
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2944 PODCn/JPODCO — Port Open Drain Control Register

This register selects push-pull or open-drain as output buffer function. The correct write sequence
using the PPCMDn and JPPCMDO registers is required in order to update this register. For details, see
Section 5, Write-Protected Registers.

Access: PODCn, JPODCO: These registers can be read or written in 32-bit units.
Address: PODCn: <PORTn_base> + 45004 +n x4 (n=0,1,2,8,9, 10, 11, 12, 18, 20)
JPODCO: <JPORTO_base> + 0450H*1

Value after reset: oo 0000,*2

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

Value afterreset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RW R R R R R R R R R R R R R R R R
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PODC | PODC | PODC | PODC | PODC | PODC | PODC | PODC | PODC | PODC | PODC | PODC | PODC | PODC | PODC | PODC
n15 [ n_14 | n_13 | n_12 | n_11 n_10 n_9 n_8 n_7 n_6 n_5 n_4 n_3 n_2 n_1 n_0

Value afterreset 0 0 0 0 0 0 0 0 0 0*3 0 0 0 0 0 0
R/W R/W R/W R/W R/IW R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W

Note 1. The valid bit positions (value for the index m) vary depending on the number of pins for each device.
See the following tables in Section 2.10, Port (General 1/0) Function Overview: Table 2.39, Control
Registers (JP0), Table 2.41, Control Registers (P0), Table 2.43, Control Registers (P1), Table 2.45, Control
Registers (P2), Table 2.47, Control Registers (P8), Table 2.49, Control Registers (P9), Table 2.51, Control
Registers (P10), Table 2.53, Control Registers (P11), Table 2.55, Control Registers (P12), Table 2.57,
Control Registers (P18), and Table 2.59, Control Registers (P20).

Note 2.  The PODCS register is as follows.
When the OPBT0.RESETOUTEN = 1, the PODCS8 register is 0000 0040.
When the OPBT0.RESETOUTEN = 0, the PODCS8 register is 0000 0000.

Note 3.  The PODCS8_6 bit is as follows.
When the OPBT0.RESETOUTEN = 1, the PODC8_6 bit is 1.
When the OPBT0.RESETOUTEN = 0, the PODC8_6 bit is 0.

Table 2.33 PODCn Register Contents

Bit Position Bit Name Function
31to 16 Reserved When read, the value after reset is returned.
When writing, write the value after reset.
15t00 PODCn_[15:0] Specifies the output buffer function.
0: Push-pull
1: Open-drain
NOTE

The control bits of the JTAG port open drain control register (JPODCOQ) are JPODCO0_[31:0].
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2.9.45 PISn/JPIS0 — Port Input Buffer Selection Register

This register specifies the input buffer characteristics.

Access: PISn: This register can be read or written in 16-bit units.
JPISO: This register can be read or written in 8-bit units.

Address: PISn: <PORTn_base> + 47004 +nx4(n=0,1,2,8,9,10, 11, 12, 18, 20)
JPISO: <JPORTO_base> + 0470,*"

Value after reset: FFFFy

Bit 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

PIS PIS PIS PIS PIS PIS PIS PIS PIS PIS PIS PIS PIS PIS PIS PIS
n15 | n_14 | n_13 | n_12 | n_11 n_10 n_9 n_8 n_7 n_6 n_5 n_4 n_3 n_2 n_1 n_0

Value afterreset 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW

Note 1. The valid bit positions (value for the index m) vary depending on the number of pins for each device.
See the following tables in Section 2.10, Port (General 1/0) Function Overview: Table 2.39, Control
Registers (JP0), Table 2.41, Control Registers (P0), Table 2.43, Control Registers (P1), Table 2.45, Control
Registers (P2), Table 2.47, Control Registers (P8), Table 2.49, Control Registers (P9), Table 2.51, Control
Registers (P10), Table 2.53, Control Registers (P11), Table 2.55, Control Registers (P12), Table 2.57,
Control Registers (P18), and Table 2.59, Control Registers (P20).

Table 2.34  PISn Register Contents

Bit Position Bit Name Function

15t00 PISn_[15:0] Specifies the input buffer Characteristics:
0: Type 1 (SHMT1)
1: Type 2 (SHMT4)

NOTE

1. Details of the definition of type 1 and type 2 are given in Section 2.11.3.2, Input Buffer Control
(PISn/JPISO0, JPISAO). For details, also see the Section 40, Electrical Characteristics for input
buffer characteristics.

2. The control bits of the JTAG port input buffer selection register (JPISO) are JPISO_[7:0].
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2946 JPISAO0 — Port Input Buffer Selection Advanced Register

This register specifies the input buffer characteristics.

Access: This register can be read or written in 8-bit units.
Address:  jpPISAQ: <JPORTO_base> + 04A0,*"

Value after reset: 004

Bit 7 6 5 4 3 2 1 0
- - - - JPISAO_3 JPISAO_2 - JPISA0_O
Value after reset 0 0 0 0 0 0 0 0
R/W R R R R R/W R/W R R/W

Note 1.  The valid bit positions (value for the index m) vary depending on the number of pins for each device.
See the following tables in Section 2.10, Port (General 1/0) Function Overview: Table 2.39, Control
Registers (JPO).

Table 2.35  JPISAO Register Contents

Bit Position Bit Name Function

7to4,1 Reserved When read, the value after reset is returned.
When writing, write the value after reset.

3,2,0 JPISAO_[3, 2,0] Specifies the input buffer characteristics:

0: Type 2 (SHMT4)
1: Type 5 (TTL)

Table 2.36 JTAG Port Input Selection Advanced Register Contents

JPISAO JPISO Function
0 0 Type 1 input buffer is selected (SHMT1)
1 Type 2 input buffer is selected (SHMT4)
1 X Type 5 input buffer is selected (TTL)
NOTE

Details of the definition of type 2 and type 5 are given in Section 2.11.3.2, Input Buffer Control (PISn/
JPISO0, JPISA0). For details, also see the Section 40, Electrical Characteristics for input buffer
characteristics.

2.9.5 Port Register Protection

RHS850/F1K has Port Protection Command Registers (PPCMDn) and Port Protection Status Registers
(PPROTSn) which implement the Port Protection Cluster Function. For details on the registers, see
Section 5, Write-Protected Registers.
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29.6 Flowchart Examples for Port Settings
Examples of the port settings are shown in the flowchart below.

CAUTION

If the port is set to the PIPCn.PIPCn_m bit = 0 and alternative output mode, the port
might briefly enter alternative input mode. This will occur between when the
PMCn.PMCn_m bit is set to 1 and when the PMn.PMn_m bit is set to 0. If an interrupt-
related signal is specified as an alternate function of the port, the mode will temporarily
become the alternative input mode, so either disable the interrupt in question, or
specify that the interrupt is ignored.

2.9.6.1 Batch Setting

An example of specifying batch port group settings is shown in the flowchart below.

START

| Specify PIBCn.PIBCn_m bit = 0 | B

| Specify PBDCn.PBDCn_m bit =0 |

| Port initialization:

. o Set the initial port values.
| Specify PMn.PMn_m bit = 1 | (The port is set to input mode

| and the input buffer is disabled.)

| Specify PMCn.PMCn_m bit =0 |

| Specify PIPCn.PIPCn_m bit =0 | W,

| Set port filters |

Specify PDSCn.PDSCn_m,
PBDCn.PBDCn_m,
PUn.PUn_m,
PDn.PDn_m,
PISn.PISn_m bits
PISAN.PISAN_m bits*'

|
Specify PFCn.PFCn_m,

PFCEN.PFCEn_m,
PFCAEN.PFCAEN_m bits

\

| Port settings:
| Specify PIPCn.PIPCn_m bit | Set appropriate values.

| Specify Pn.Pn_m bit |

i Alternative input mode is entered | Specify PMCn.PMCn_m bit | :
+ when the PIPCn.PIPCn_m bit is O >
and the PMCn.PMCn_m bit is 1. |

Specify PMn.PMn_m bit | :

| Specify PIBCn.PIBCn_m bit

Note 1. There is no PISAn.PISAn_m bit in RH850/F1K.

Figure 2.5 Example of Port Settings (When Specified in Batch)
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2.9.6.2 Individual Settings

An example of specifying individual port settings is shown in the flowchart below.

START

| Specify PIBCn.PIBCn_m bit =

| Specify PBDCn.PBDCn_m bit = 0 |

| Specify PMn.PMn_m bit =1 |

| Specify PMCn.PMCn_m bit = 0 |

Specify PIPCn.PIPCn_m bit =0

| Set port filters |

o | )

|

Port initialization:

Set the initial port values.

(The port is set to input mode
and the input buffer is disabled.)

\
Output mode
Input or output?
Input mode
Specify PUn.PUn_m, Specify PDSCn.PDSCn_m, Port settings:
PDn.PDn_m bits PODCn.PODCn_m, Set appropriate values.
| PBDCn.PBDCn_m bits
Specify PISn.PISn_m bits |
PISAN.PISAN_m bits*' | Specify Pn.Pn_m bit |
| |
Specify PIBCn.PIBCn_m bit = 1 | | Specify PMn.PMn_m bit = 0 | D,
Note 1. There is no PISAn.PISAn_m bit in RH850/F1K.
Figure 2.6 Example of Port Settings (in Port Mode)
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(a) With IP control

START

Specify PIBCn.PIBCn_m bit = 0 | R

| Specify PBDCn.PBDCn_m bit = 0 |

Specify PMn.PMn_m bit = 1 |

Specify PMCn.PMCn_m bit = 0 |

Specify PIPCn.PIPCn_m bit =0 | W,

Set port filters |

Specify PUn.PUn_m,
PDn.PDn_m bits

Specify PISn.PISn_m bits
PISAN.PISAN_m bits*'

Specify PDSCn.PDSCn_m,
PODCn.PODCn_m,
PBDCn.PBDCn_m bits

Specify PFCn.PFCn_m,
PFCEN.PFCEn_m,
PFCAEN.PFCAEN_m bits

Specify PIPCn.PIPCn_m bit = 1 |

Specify PMCn.PMCn_m bit = 1 | )

Note 1.

Port initialization:

Set the initial port values.

(The port is set to input mode
and the input buffer is disabled.)

Input function port settings:
Set appropriate values.

Output function port settings:
Set appropriate values.

Alternative mode (with IP control)
port settings:
Set appropriate values.

There is no PISAn.PISAn_m bit in RH850/F1K.

Figure 2.7

Example of Port Settings (in Alternative Mode) (1/2)
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(b) Without IP control

START

| Specify PIBCn.PIBCn_m bit =

| Specify PBDCn.PBDCn_m bit = 0 |

| Specify PMn.PMn_m bit = 1 |

| Specify PMCn.PMCn_m bit = 0 |

| Specify PIPCn.PIPCn_m bit =

| Set port filters |

o | )

°|/

Input or output?

Input mode

Output mode

Port initialization:

Set the initial port values.

(The port is set to input mode
and the input buffer is disabled.)

Specify PUn.PUn_m,
PDn.PDn_m bits

Specify PDSCn.PDSCn_m,
PODCNn.PODCn_m,
PBDCn.PBDCn_m bits

Specify PISn.PISn_m bit
PISAN.PISAn_m bits*"

Specify PFCn.PFCn_m,
PFCEn.PFCEn_m,
PFCAEN.PFCAEN_m bits

Specify PMCn.PMCn_m bit = 1 |

Specify PFCn.PFCn_m,
PFCENn.PFCEn_m,
PFCAEN.PFCAEN_m bits

Note 1. There is no PISAn.PISAn_m bit in RH850/F1K.

Port settings:
Set appropriate values.

Figure 2.8

Example of Port Settings (in Alternative Mode) (2/2)
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210 Port (General I/O) Function Overview

This section explains the port (general I/O) functions and all the functions assigned to the ports. See the

following pages for details.

In addition, whether the port mode is alternative mode or not can be selected by PMCn register setting.
When PMCn.PMCn_m = 1, alternative functions are selected by the PFCn, PFCEn, and PFCAEn

registers.
Table 2.37 Port Function
Power Device
Port Pin Name Size Direction Domain Special Alternative Function 100 pins | 144 pins | 176 pins
JTAG Port 0 JPO_0-5 6 bits In/Out AWO JTAG, LPD y — —
JPO 0-6 7 bits — v
Port 0 P0O_0-14 15 bits In/Out AWO y V y
Port 1 P1_0-11 12 bits In/Out AWO — Y —
P1.0-15 16 bits — — v
Port 2 P2 0-6 7 bits In/Out AWO — — y
Port 8 P8 _0-12 13 bits In/Out AWO ADCAO (10-bit resolution) v y Y
RESETOUT
Port 9 P9 0-6 7 bits In/Out ISO ADCAO (10-bit resolution) y y V
Port 10 P10_0-15 16 bits In/Out ISO
Port 11 P11_0-7 8 bits In/Out ISO — —
P11_0-15 16 bits — y
Port 12 P12_0-2 3 bits In/Out ISO — —
P12 0-5 6 bits — — v
Port 18 P18 0-3 4 bits In/Out ISO ADCA1 (10-bit resolution) — y —
P18_0-7 8 bits ADCA1 (10-bit resolution) — — y
Port 20 P20_4-5 2 bits In/Out ISO — \ —
P20 0-5 6 bits — — N
Analog Port 0 AP0O_0-15 16 bits In/Out AWO ADCAO (12/10-bit resolution) N
Analog Port 1 AP1._0-7 8 bits In/Out 1ISO ADCA1 (12/10-bit resolution) — —
AP1_0-15 16 bits ADCA1 (12/10-bit resolution) — —
Input Port 0 IP0_0 1 bit In AWO SOSC (XT2 pin) — \
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211 Port (Special 1/0) Function Overview

This section describes the port (special I/0) functions.

2111 Special I/O after Reset

The special port function after reset is deasserted is shown below.

21111 P8_6: RESETOUT

The P8 6 pin (RESETOUT signal) changes PM8.PM8 6 and PODC8.PODCS8 6 registers value after
reset by OPBT0.RESETOUTEN setting.

The P8 6 pin outputs a low level while a reset is asserted, and pin status of after the reset is different.
(Case 1) : OPBTO.RESETOUTEN =1

e P8.P8 6=0: Outputs low level

e PMS8.PM8 6 =0 : Output mode

e PODCS8.PODC8 6 =1 : Open-drain
(Case 2) : OPBT0.RESETOUTEN =0

e P8.P8 6=0: Outputs low level

e PMS.PM8 6=1: Input mode

e PODCS8.PODCS8 6 =0 : Push-pull

For detail of OPBT0.RESETOUTEN register, see Section 37.9.2, OPBT0 — Option Byte 0, also
see Section 9.4.2, Power-On-Clear (POC) Reset.
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When the P8_6 pin setting is updated with another value, the pin operates by new setting.

P8_6 is changed to
Low output by resets.
A\
(« ( («
) ) )
EVCC/
/ 3 3 —
RESET
Flash _4@ [ Flash sequence ——
Operation
(€ /_gGeneraI («
P86 Rl purpose )
/10
[ RESETOUT [ [RESETOUT enabie] ), ¥ _-F
A A A A
Transfered data /V T RESETOUT enable
(OPBTO0.RESETOUTEN = 1)
. reset is asserted
Execution of user ~ P8_6 was set to 1.
program started.
Figure 2.9 P8_6 Pin (RESETOUT Signal) Operation While a Reset is asserted and
released : (Case 1) OPBT0.RESETOUTEN setting is 1
P8_6 is changed to
Low output by resets.
A4
(« (« («
EVCC/ ) )] )
REGVCC
§ § 5
RESET —J /
T —— :
(F)Iszration |_Flash sequence | | Flash sequence ——
A - S — Mz
(« General —()(
P8&_6 ) purpose
110
L \
[ ReSevo0r \\ | RESETOUT disabie] () 3 -77_|
A A A A
Transfered data/ RESETOUT disable
(OPBT0.RESETOUTEN = 0) /
reset is asserted
Execution of user P8_6 was set to 1.
program started.
Figure 2.10 P8_6 Pin (RESETOUT Signal) Operation While a Reset is asserted and

released : (Case 2) OPBT0.RESETOUTEN setting is 0
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211.1.2 JPO0_0 to JPO_6: Debug Interface

If the OPJTAG[1:0] setting is the combination below, the pins of the JTAG port group can be used as a

debug interface after reset release.

Table 2.66 Debug Intterface

OPJTAG1 OPJTAGO Mode JP0_O JPO_1 JPO_2 JP0_3 JP0_4 JP0_5 JPO_6
1 1 Nexus I/F  DCUTDI DCUTDO DCUTCK DCUTMS DCUTRST DCURDY EVTO
input output input input input output output

0 1 LPD LPDI LPDO LPDCLK Port/ Port/ LPDCLK Port/
(4-pin) input output input alternative  alternative  OUT alternative

function function output function

1 0 LPD LPDIO Port/ Port/ Port/ Port/ Port/ Port/
(1-pin) input/ alternative  alternative  alternative  alternative  alternative  alternative

output function function function function function function

Note 1.  Only available for 176 pin and 144 pin devices.

Consequently, the port and alternative functions on these pins cannot be used while the debugger is

connected. (The pins with port/alternative function can be used.)

NOTE

For the OPJTAGI1:0] settings, see Section 37.9.2, OPBT0 — Option Byte 0.

2.11.1.3 FPDR(JP0_0), FPDT(JP0_1), FPCK(JPO_2): Flash Programmer

These pins are used for connecting a flash programmer. See Flash Programmer's Manual for details.

2.11.1.4 Mode Pins

The FLMDO pin in combination with the P10_8: FLMDI1 pin can select serial programming mode.

The FLMDO pin in combination with the P10_8: FLMDI, the P10_2: MODEI and the P10_1: MODEO

pins can select boundary scan mode.

The FLMDO pin in combination with the P10_8: FLMD1, the P10_6: MODE2, the P10_2: MODE1

and the P10_1: MODEQO pins can select user boot mode.

For details on the mode selection, see Section 6, Operating Mode.

211.1.5 [IP0_0: XT2

This pin is the SubOSC (SOSC) input pin. When the IPIBCO_0 bit = 1, the IP0_0/XT2 pin is used as an
input port. If you make this setting, stop SOSC operation at the same time.

RO1UH0562EJ0110 Rev.1.10 ENESAS
Nov 30, 2016

Page 175 of 2863



RH850/F1K Section 2 Pin Function

211.2 A/D Input Alternative 1/0

The following ports are permanently connected to A/D input functions. (However, an analog input to
the A/D is controlled by the A/D module.)

Table 2.67  A/D Input Alternative Pins (1/2)

Device
Port A/D Input 100 pins 144 pins 176 pins
P8_0 ADCAO0I0S y J y
P8_1 ADCAO0I1S v \ v
P8 2 ADCAO0I4S y J \
P8_3 ADCAO0I5S y J y
P8_4 ADCA0I6S y J \
P8 5 ADCAO0I7S v \ v
P8_6 ADCA0I8S y J \
P8_7 ADCAO0I14S v \ v
P8_8 ADCAO0I15S y J y
P8 9 ADCAO0I16S y J \
P8_10 ADCAOI17S N \ v
P8_11 ADCAO0I18S N S v
P8_12 ADCA0I19S N N v
P9 0 ADCAOI2S N \/ v
P9_1 ADCAO0I3S N \ v
P9 2 ADCAO0I9S v \ v
P9 3 ADCAO0I10S v J \
P9 4 ADCAOI11S v v v
P9 5 ADCAO0I12S y J \
P9 6 ADCAO0I13S N \ v
P18_0 ADCA110S — J x/
P18_1 ADCA1I1S — S v
P18_2 ADCA112S — J \
P18_3 ADCA1I3S — S v
P18_4 ADCA114S — — \
P18_5 ADCA1I5S — — \
P18_6 ADCA116S — — \
P18_7 ADCA1I7S — — \
APO_0 ADCAO0I0 v < v
APO_1 ADCAOI1 y J y
APO_2 ADCAO0I2 v \ v
APO_3 ADCAO0I3 y J \
APO_4 ADCAO0I4 v \ v
APQ_5 ADCAO0I5 y J y
APO_6 ADCAO0I6 v \ v
APO_7 ADCAOI7 y J J
APO_8 ADCAOI8 N \ v
APO_9 ADCAO0I9 y J J
APO_10 ADCAO0I10 v \ v
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Table 2.67  A/D Input Alternative Pins (2/2)

Device
Port A/D Input 100 pins 144 pins 176 pins
APO_11 ADCAO0I11 y J y
APO_12 ADCAO0I12 V J y
APO_13 ADCA0I13 N S v
APO_14 ADCAOI14 V \ y
APO_15 ADCAO0I15 N S v
AP1_0 ADCA1I0 — R v
AP1_1 ADCA1I1 — J \
AP1_2 ADCA1I2 — \ v
AP1_3 ADCA1I3 — J \
AP1 4 ADCA114 — N N
AP1_5 ADCA115 — \ v
AP1_6 ADCA116 — \ v
AP1_7 ADCA117 — \ v
AP1_8 ADCA118 — — v
AP1_9 ADCA119 — — v
AP1_10 ADCA1I10 — — v
AP1_11 ADCA1I11 — — y
AP1_12 ADCA1112 — — v
AP1_13 ADCA1113 — — y
AP1_14 ADCA1114 _ _ J
AP1_15 ADCA1115 — — y
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211.3 Special I/O Control

2.11.3.1 Direct I/0 Control (PIPC)

Some alternative functions take over the input and output control of the ports.

The following table lists all alternative functions where PIPCn.PIPCn_m must be set to 1.

For details, see Section 2.9.2.3, PIPCn — Port IP Control Register.

Table 2.68 Alternative Modes that Require Setting PIPCn.PIPCn_m =1

Alternative Power Supply Reference
Function functions Name Port Name Area Control Section
TAPA TAPAOUP P10_0 I1ISO U phase Hi-Z control Section 29
TAPAOUN P10_1 1ISO
TAPAOVP P10_2 1ISO V phase Hi-Z control
TAPAOVN P10_3 1ISO
TAPAOWP P10 _4 1ISO W phase Hi-Z control
TAPAOWN P10_5 1ISO
CSIG CSIG0SO P0_13 AWO Serial data output Section 16
P10 6 1SO control signal
CSIG0SC PO_14 AWO Master (1) / slave (0)
P10 7 1SO mode signal
CSIG1SO P11_9 ISO Serial data output
control signal
CSIG1SC P11_10 ISO Master (1) / slave (0)
mode signal
CSIH CSIHO0SO PO_3 AWO Serial data output Section 17
control signal
CSIHO0SC PO_2 AWO Master (1) / slave (0)
mode signal
CSIH1SO PO_5 AWO Serial data output
P10_2 1SO control signal
CSIH1SC P0_6 AWO Master (1) / slave (0)
P10_1 1SO mode signal
CSIH2SO P11_2 1ISO Serial data output
control signal
CSIH2SC P11_3 1ISO Master (1) / slave (0)
mode signal
CSIH3SO P11_6 ISO Serial data output
control signal
CSIH3SC P11_7 ISO Master (1) / slave (0)
mode signal
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2.11.3.2 Input Buffer Control (PISn/JPIS0, JPISAQ)
The port input buffer characteristics (Type 1 or Type 2) of this device can be selected using the PISn/

JPISO register. The applicable pins are shown in the following table.

The JTAG port input buffer characteristics (Type 1/2 or Type 5) of this device can be selected using the

JPISAOQ register. The applicable pins are shown in Table 2.70.

Table 2.69 Port Input Buffer Characteristics Selection (1/3)
Input Buffer Selection Device
Port Name Type 1 (PISn_m = 0) Type 2 (PISn_m = 1) 100 pins 144 pins 176 pins
PO_0 SHMT1 SHMT4 N S v
PO_1 SHMT1 SHMT4 V J \
PO 2 SHMT1 SHMT4 N S \
PO_3 SHMT1 SHMT4 Y J \
PO_4 SHMT1 SHMT4 v N \
PO_5 SHMT1 SHMT4 \ J J
P0O_6 SHMT1 SHMT4 v S \
PO_7 SHMT1 SHMT4 \ S J
PO_8 SHMT1 SHMT4 v v S
PO_9 SHMT1 SHMT4 v d \
PO_10 SHMT1 SHMT4 R N \/
PO_11 SHMT1 SHMT4 v d \
PO_12 SHMT1 SHMT4 v N N
PO_13 SHMT1 SHMT4 v N \
PO_14 SHMT1 SHMT4 v v v
P1.0 SHMT1 SHMT4 — v v
P1_2 SHMT1 SHMT4 — V J
P1.3 SHMT1 SHMT4 — v v
P1_4 SHMT1 SHMT4 — V J
P15 SHMT1 SHMT4 — N ¢
P16 SHMT1 SHMT4 — v v
P17 SHMT1 SHMT4 — v N
P18 SHMT1 SHMT4 — v v
P19 SHMT1 SHMT4 — v N
P1_10 SHMT1 SHMT4 — v v
P1_11 SHMT1 SHMT4 — v N
P1_12 SHMT1 SHMT4 — — S
P1_13 SHMT1 SHMT4 — — N
P1_14 SHMT1 SHMT4 — — y
P1_15 SHMT1 SHMT4 — — N
P2_0 SHMT1 SHMT4 — — y
P2_1 SHMT1 SHMT4 — — N
P2 2 SHMT1 SHMT4 — — y
P2 3 SHMT1 SHMT4 — — N
P2_4 SHMT1 SHMT4 — — N
P2_5 SHMT1 SHMT4 — — N
P2 6 SHMT1 SHMT4 — — y
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Table 2.69 Port Input Buffer Characteristics Selection (2/3)
Input Buffer Selection Device
Port Name Type 1 (PISn_m = 0) Type 2 (PISn_m = 1) 100 pins 144 pins 176 pins
P8_0 SHMT1 SHMT4 N S v
P8_1 SHMT1 SHMT4 y J y
P8 2 SHMT1 SHMT4 N N \
P8_3 SHMT1 SHMT4 y J v
P8_4 SHMT1 SHMT4 v N \
P8_5 SHMT1 SHMT4 v \ v
P8_6 SHMT1 SHMT4 v N N
P8_7 SHMT1 SHMT4 y J J
P8_8 SHMT1 SHMT4 v N \
P8_9 SHMT1 SHMT4 v d <
P8_10 SHMT1 SHMT4 v \ N
P8_11 SHMT1 SHMT4 v d \
P8_12 SHMT1 SHMT4 v N N
P9_0 SHMT1 SHMT4 v d S
P9_1 SHMT1 SHMT4 v V J
P9_2 SHMT1 SHMT4 Y N \
P9_3 SHMT1 SHMT4 J V J
P9_4 SHMT1 SHMT4 v v v
P9 5 SHMT1 SHMT4 J d J
P9_6 SHMT1 SHMT4 v v v
P10_0 SHMT1 SHMT4 v v v
P10_1 SHMT1 SHMT4 v v v
P10_2 SHMT1 SHMT4 v v v
P10_3 SHMT1 SHMT4 v v v
P10_4 SHMT1 SHMT4 v v v
P10_5 SHMT1 SHMT4 v v v
P10_6 SHMT1 SHMT4 v v v
P10_7 SHMT1 SHMT4 v v v
P10_8 SHMT1 SHMT4 v v v
P10_9 SHMT1 SHMT4 v v v
P10_10 SHMT1 SHMT4 v v v
P10_11 SHMT1 SHMT4 v v v
P10_12 SHMT1 SHMT4 v v v
P10_13 SHMT1 SHMT4 v v v
P10_14 SHMTH1 SHMT4 \ v v
P10_15 SHMT1 SHMT4 N N N
P11_0 SHMT1 SHMT4 \ v V
P11_1 SHMT1 SHMT4 N N N
P11_2 SHMT1 SHMT4 \ v v
P11_3 SHMT1 SHMT4 S N N
P11_4 SHMT1 SHMT4 S N N
P11_5 SHMT1 SHMT4 N N N
P11_6 SHMT1 SHMT4 \ v d
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Table 2.69 Port Input Buffer Characteristics Selection (3/3)
Input Buffer Selection Device
Port Name Type 1 (PISn_m = 0) Type 2 (PISn_m = 1) 100 pins 144 pins 176 pins
P11_7 SHMT1 SHMT4 N S v
P11_8 SHMT1 SHMT4 — \ \
P11_9 SHMT1 SHMT4 — N v
P11_10 SHMT1 SHMT4 — \ V
P11_11 SHMT1 SHMT4 — S v
P11_12 SHMT1 SHMT4 — \ y
P11_13 SHMT1 SHMT4 — \ v
P11_14 SHMT1 SHMT4 — J y
P11_15 SHMT1 SHMT4 — \ v
P12 1 SHMT1 SHMT4 — J y
P12_2 SHMT1 SHMT4 — \ v
P12 3 SHMT1 SHMT4 — — \
P12_4 SHMT1 SHMT4 — — \
P12 5 SHMT1 SHMT4 — — \
P18 0 SHMT1 SHMT4 — \ v
P18_1 SHMT1 SHMT4 — \ v
P18 2 SHMT1 SHMT4 — \ v
P18 3 SHMT1 SHMT4 — S v
P18_4 SHMT1 SHMT4 — — \
P18_5 SHMT1 SHMT4 — — v
P18_6 SHMT1 SHMT4 — — \
P18_7 SHMT1 SHMT4 — — v
P20_0 SHMT1 SHMT4 — — N
P20_1 SHMT1 SHMT4 — — v
P20_2 SHMT1 SHMT4 — — y
P20_3 SHMT1 SHMT4 — — v
P20_4 SHMT1 SHMT4 — y
P20_5 SHMT1 SHMT4 — v
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Table 2.70 JTAG port Input Buffer Characteristics Selection
Input Buffer Selection Devices
Type 1 Type 2
(JPISO_m=0 & (JPISO_m=1& | Type5
Port Name | JPISA0_m=0) JPISA0_m=0) (JPISAO_m = 1) 100 pins 144 pins 176 pins
JPO_0 SHMT1 SHMT4 TTL 727374 v v v
JPO_1 SHMT1 SHMT4 — N N N
JPO_2 SHMT1 SHMT4 TTL 2738 v v v
JPO_3 SHMT1 SHMT4 L™ 2 v v v
JPO_4 — SHMT4 -2 v v v
JPO_5 SHMT1 SHMT4 — \/ J y
JPO_6 SHMT1 SHMT4 — — N N
Note 1. TTL is selected for Boundary scan mode without JPISAQ register setting.
Note 2.  TTL is selected for Nexus in normal operating mode without JPISAO register setting.
Note 3. TTL is selected for LPD (4-pin) in normal operating mode without JPISAO register setting.
Note 4. TTL is selected for LPD (1-pin) in normal operating mode without JPISAO register setting.
NOTES

1. For the SHMT1, SHMT4, and TTL pin characteristics, see the Section 40, Electrical
Characteristics.

2. For the input buffer after reset, type 2 (SHMT4) is selected.
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2.11.3.3 Output Buffer Control (PDSC)

The port output driver strength (slow mode/fast mode) can be selected using the PDSCn register. The

applicable pins are shown in the following table. Only slow mode is supported for ports other than

those listed below.

Table 2.71 Output Buffer Characteristics Selection (1/3)
Output Drive Strength Selection Device
Slow Mode Fast Mode
Port Name (PDSCn_m = 0) (PDSCn_m = 1) 100 pins 144 pins 176 pins
JPO_1 10 MHz 40 MHz"2 y J y
JPO_2 10 MHz 40 MHz N S N
JPO_3 10 MHz 40 MHz V J V
JPO_5 10 MHz 40 MHz N \ N
JPO_6 10 MHz 40 MHz — J V
PO_0 10 MHz 40 MHz N \ N
PO_1 10 MHz 40 MHz v \ v
PO 2 10 MHz 40 MHz"" Y v Y
PO_3 10 MHz 40 MHz"" y V y
PO_4 10 MHz 40 MHz N N N
P0_5 10 MHz 40 MHz'2 y V y
P0_6 10 MHz 40 MHz2 Y v Y
PO_7 10 MHz 40 MHz v \ v
PO_8 10 MHz 40 MHz N S N
PO_9 10 MHz 40 MHz v S v
PO_10 10 MHz 40 MHz N S N
PO_11 10 MHz 40 MHz v \ v
PO_12 10 MHz 40 MHz y J V
PO_13 10 MHz 40 MHz v v v
PO_14 10 MHz 40 MHz v S v
P10 10 MHz 40 MHz — v v
P1_1 10 MHz 40 MHz — N v
P12 10 MHz 40 MHz — d v
P13 10 MHz 40 MHz — N v
P14 10 MHz 40 MHz — d v
P15 10 MHz 40 MHz — N RN
P16 10 MHz 40 MHz — N \
P1_7 10 MHz 40 MHz — x/ \
P18 10 MHz 40 MHz — N \
P1_9 10 MHz 40 MHz — V J
P1_10 10 MHz 40 MHz — N v
P1_11 10 MHz 40 MHz — V J
P1_12 10 MHz 40 MHz — — J
P1_13 10 MHz 40 MHz — — J
P1_14 10 MHz 40 MHz — — S
P1_15 10 MHz 40 MHz — — J
P2 0 10 MHz 40 MHz — — N
P2_1 10 MHz 40 MHz — — J
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Table 2.71 Output Buffer Characteristics Selection (2/3)
Output Drive Strength Selection Device
Slow Mode Fast Mode
Port Name (PDSCn_m = 0) (PDSCn_m = 1) 100 pins 144 pins 176 pins
P2 2 10 MHz 40 MHz — — v
P2 3 10 MHz 40 MHz — — N
P2_4 10 MHz 40 MHz — — v
P2 5 10 MHz 40 MHz — — N
P2_6 10 MHz 40 MHz — — v
P10_0 10 MHz 40 MHz v \ v
P10_1 10 MHz 40 MHz'2 V J V
P10_2 10 MHz 40 MHz"? Y V Y
P10_3 10 MHz 40 MHz 2 N \ N
P10_4 10 MHz 40 MHz N N N
P10_5 10 MHz 40 MHz v \ v
P10_6 10 MHz 40 MHz"2 Y V Y
P10_7 10 MHz 40 MHz'2 V J V
P10_8 10 MHz 40 MHz"2 Y v Y
P10_9 10 MHz 40 MHz 2 N V N
P10_10 10 MHz 40 MHz"? Y v Y
P10_11 10 MHz 40 MHz'2 V J V
P10_12 10 MHz 40 MHz"? Y v Y
P10_13 10 MHz 40 MHz 2 N V N
P10_14 10 MHz 40 MHz"? Y v Y
P10_15 10 MHz 40 MHz N S N
P11_0 10 MHz 40 MHz N S N
P11_1 10 MHz 40 MHz'2 V J V
P11 2 10 MHz 40 MHz"2 Y v Y
P11_3 10 MHz 40 MHz 2 N V N
P11_4 10 MHz 40 MHz"2 Y v Y
P11_5 10 MHz 40 MHz N S N
P11_6 10 MHz 40 MHz"2 Y v Y
P11_7 10 MHz 40 MHz'2 V J V
P11_8 10 MHz 40 MHz — S N
P11_9 10 MHz 40 MHz — N Y
P11_10 10 MHz 40 MHz — S N
P11_11 10 MHz 40 MHz — \ v
P11_12 10 MHz 40 MHz — S N
P11_13 10 MHz 40 MHz — v v
P11_14 10 MHz 40 MHz — J \
P11_15 10 MHz 40 MHz — \ v
P12_0 10 MHz 40 MHz'2 — J N
P12 1 10 MHz 40 MHz'2 — J V
P12 2 10 MHz 40 MHz"2 — V Y
P12_3 10 MHz 40 MHz — — N
P12_5 10 MHz 40 MHz — — v
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Table 2.71 Output Buffer Characteristics Selection (3/3)
Output Drive Strength Selection Device
Slow Mode Fast Mode
Port Name (PDSCn_m = 0) (PDSCn_m = 1) 100 pins 144 pins 176 pins
P18 _0 10 MHz 40 MHz 2 — \ N
P18_1 10 MHz 40 MHz"? — V Y
P18 2 10 MHz 40 MHz'2 — J V
P18 3 10 MHz 40 MHz"? — V Y
P18_4 10 MHz 40 MHz'2 — — V
P18 5 10 MHz 40 MHz"? — — Y
P18 _6 10 MHz 40 MHz 2 — — N
P18 7 10 MHz 40 MHz"? — — Y
P20_0 10 MHz 40 MHz — — V
P20 _1 10 MHz 40 MHz — — N
P20_2 10 MHz 40 MHz — — v
P20_3 10 MHz 40 MHz — — y
P20_4 10 MHz 40 MHz — v
P20 5 10 MHz 40 MHz — v
Note 1.  Supports Cload: 100pF

Note 2.

Supports Cload: 50pF (Set fast mode if the load capacitance of CSIH is 50 pF.)
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212 Noise Filter & Edge/Level Detector

The input signals at some pins are passed through a filter to remove noise and glitches. The RH850/
F1K supports both analog and digital filters.

It also supports the function for edge and level detection after the signals have passed through a filter.

The first part of this section provides an overview of port input pins that are equipped with a filter and
the filter type, noise filter & edge/level detection control registers and control bits, and register
addresses.

For details on the digital/analog filter function and noise filter & edge/level detection control registers,
see Section 2.13, Description of Port Noise Filter & Edge/Level Detection.

NOTE

In this section, <name> in the noise filter control register represents the peripheral function
connected to a filter.

2121 Port Filter Assignment

A list of the input pins that incorporate an analog or digital filter is provided below.

2.12.1.1 Input Pins that Incorporate Analog Filter Type A

The input pins of analog filter type A incorporate an analog filter and edge/level detection function.
Edge/level detection is controlled by the following registers.

o Filter control register FCLAOCTLm_<name> (m =0 to 7)
A dedicated FCLAOCTLm_<name> register is provided for each pin in a port that incorporates an
analog filter.

Table 2.72 Input Pins that Incorporate Analog Filter Type A

FCLAOCTL Register Configuration Device
Module Name | Input Pin Register Address 100 pins | 144 pins | 176 pins
FCLAO NMI FCLAOCTLO_NMI FFC3 4000 V V S
INTPO FCLAOCTLO_INTPL FFC3 40204 N N N
INTP1 FCLAOCTL1_INTPL | FFC3 4024y V y S
INTP2 FCLAOCTL2_INTPL FFC3 4028 N N N
INTP3 FCLAOCTL3_INTPL | FFC3 402Cy y S S
INTP4 FCLAOCTL4_INTPL FFC3 40304 N N N
INTP5 FCLAOCTL5_INTPL | FFC3 4034y V y S
INTP6 FCLAOCTL6_INTPL FFC3 4038 N N N
INTP7 FCLAOCTL7_INTPL | FFC3 403Cy V y S
INTP8 FCLAOCTLO_INTPH | FFC3 40404 N N N
INTP9 FCLAOCTL1_INTPH | FFC3 4044 — y y
INTP10 FCLAOCTL2_INTPH | FFC3 4048 N N N
INTP11 FCLAOCTL3_INTPH | FFC3 404Cy V y S
INTP12 FCLAOCTL4_INTPH | FFC3 40504 N N N
INTP13 FCLAOCTL5_INTPH | FFC3 4054 V y S
INTP14 FCLAOCTL6_INTPH | FFC3 4058 — y y
INTP15 FCLAOCTL7_INTPH | FFC3 405Cy — y y
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2.12.1.2 Input Pins that Incorporate Analog Filter Type B

The input pins of analog filter type B incorporate an analog filter. Edge/level detection is controlled by

the registers for individual peripheral functions.

Table 2.73 Input Pins that Incorporate Analog Filter Type B
Device
Input Pin Edge/Level Detection 100 pins 144 pins 176 pins
TAUJOIO Edge detection*" V J \
TAUJOI Edge detection*! Y J N
TAUJOI2 Edge detection*! V J \
TAUJOI3 Edge detection*! N J N
TAUJ110 Edge detection*! Y J Y
TAUJ111 Edge detection*! N J N
TAUJ1I2 Edge detection*! Y J Y
TAUJ1I3 Edge detection*! N J N
TAPAOESO Edge detection*2 Y V Y
KROIO Low level detection N \ v
KROI1 Low level detection v \ v
KROI2 Low level detection N \ v
KROI3 Low level detection v \ v
KROI4 Low level detection N \ v
KROI5 Low level detection v < v
KROI6 Low level detection S J v
KROI7 Low level detection v \ v

Note 1.  For details on edge detection for TAUJ, see Section 26.3.3.4, TAUJNnCMURm — TAUJn Channel Mode

User Register.

Note 2.  For details on edge detection for TAPA, see Section 29.3.2, TAPAnCTLO0 — TAPA Control Register 0.

2.12.1.3 Input Pins that Incorporate Analog Filter Type C

The input pins of analog filter type C only incorporate an analog filter function.

Table 2.74

Input Pins that Incorporate Analog Filter Type C

Input Pin

FLMDO

FLMD1

MODEO

MODE1

MODE2

RESET

DCUTRST
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2.12.1.4 Input Pins that Incorporate Digital Filter Type D

The input pins of digital filter type D incorporate a digital filter and edge detection function. The digital
filter and edge detection are controlled by the following registers.

o Filter control register FCLAOCTLm_<name> (m = 0 to 2)
Each port with a digital filter has a special FCLAOCTLm_<name> register.

o Digital noise elimination control register DNFA<name>CTL
Each DNFA<name>CTL control register controls digital filter processing for three input signals
per group.

o Digital noise elimination enable register DNFA<name>EN
The setting of the DNFA<name>ENL[2:0] bits in DNFA<name>EN enables or disables digital
noise elimination for three input signals per group.
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2.12.1.5 Input Pins that Incorporate Digital Filter Type E

The input pins of digital filter type E incorporate a digital filter. The digital filter is controlled by the
following registers. Edge detection is controlled by the registers for individual peripheral functions.

e Digital noise elimination control register DNFA<name>CTL
Each DNFA<name>CTL control register controls digital filter processing for up to 16 input
signals per group.

e Digital noise elimination enable register DNFA<name>EN
The setting of the DNFA<name>ENL[7:0] and DNFA<name>ENH[7:0] bits in DNFA<name>EN
enables or disables digital noise elimination for up to 16 input signals per group.
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212.2 Clock Supply for Port Filters

The following table shows the clock supply for each filter type in each port domain.

Table 2.77 Clock Supply for Port Filters

Peripheral Setting Register

Function Port Domain*! Filter Type Filter Clock Source Clock Selection Clock Selection

ADCAO Always-On area Digital filter DNFATCKI CKSC_AADCAS_CTL CKSC_AADCAD_CTL
type D

ADCA1 Isolated area Digital filter DNFATCKI CKSC_IADCAS_CTL CKSC_IADCAD_CTL
type D

TAUDO Isolated area Digital filter DNFATCKI CKSC_IPERI1S_CTL —
type E

TAUBO Isolated area Digital filter DNFATCKI CKSC_IPERI2S_CTL —
type E

TAUB1 Isolated area Digital filter DNFATCKI CKSC_IPERI2S_CTL —
type E

ENCAO Isolated area Digital filter DNFATCKI CKSC_IPERI1S_CTL —
type E

Note 1.  Power Domain

NOTE

For the Setting Register, see Section 12.4.3, Clock Selector Control Register.
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213 Description of Port Noise Filter & Edge/Level Detection

External signals pass through different types of filters according to the use of each external input
signal.

NOTE

In this section, <name> in the noise filter control register represents the peripheral function
connected to a filter.

2131 Overview

2.13.1.1 Analog Filter Types

Analog filters have fixed characteristics.

e Type A: An analog filter with edge detection or level detection.
Used for external interrupt signals.

e Type B: An analog filter
Edge detection is performed by each peripheral function. Used for the timer input signals,
asynchronous Hi-Z control input signals, and key return input signals.

e Type C: An analog filter only
Used for the external RESET input and mode signals.
2.13.1.2 Digital Filter Types
The digital filter characteristics can be adjusted to suit the application.

e Type D: A digital filter with edge detection.
Used for the A/D converter external trigger pin.

o Type E: A digital filter. Edge detection is performed by each peripheral function.
Used for the timer input signals and encoder input signals.
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2.13.2 Analog Filters

2.13.2.1 Analog Filter Characteristic

See the Section 40, Electrical Characteristics for the input conditions for signals input to pins
that incorporate an analog filter.

2.13.2.2 Analog Filter Control Registers

A dedicated FCLAOCTLm_<name> register or control register in the peripheral macro is provided for
input pins that incorporate an analog filter.

The assignment of the input signals to the control registers and their addresses are given in Table 2.72,
Input Pins that Incorporate Analog Filter Type A, in Section 2.12.1, Port Filter
Assighment.

2.13.2.3 Analog Filter in Standby Mode

Analog filters for the function of waking-up from the DeepSTOP mode are located in the Always-On
area (AWO area). Analog filters in the Always-On area (AWO area) always operate.

The analog filter in standby mode and its wake-up capability depend on the filter types. See the
description of the analog filter types below.

(1) Analog Filter Type A
A block diagram of analog filter type A is shown below.

FCLAOCTLm_<name>.FCLAOINTLmM_<name>

EMCLK

Input signal @————| Analog filter - Level detector 1

INTC

Edge detector 0

Figure 2.11 Block Diagram of Analog Filter Type A

After passing an external signal through the filter to eliminate noise and glitches, an output signal is
generated according to whether an event is detected; that is whether a specified level is detected or
whether a change in the level (an edge) occurs.

Whether a level or an edge is detected is selected by the control bit
FCLAOCTLm_<name>.FCLAOINTLm <name>.

e FCLAOINTLm <name> bit=0: Edge detection

Whether a rising or falling edge is detected can be specified by setting the
FCLAOCTLm_<name>.FCLAOINTRm <name> and
FCLAOCTLm_<name>.FCLAOINTFm_<name> bits.

e FCLAOINTLm <name> bit= 1: Level detection

The detection of a high level or low level can be specified by setting
FCLAOCTLm_<name>.FCLAOINTRm_<name> bit.
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The table below summarizes the detection conditions of the analog filter.

Table 2.78 Analog Filter Event Detection Conditions

FCLAOINTLmM_<name> FCLAOINTFm_<name>

FCLAOINTRm_<name>

Edge Detection

Level Detection

0 0 0 No edge detected Disabled
0 1 Rising edge
1 0 Falling edge
1 1 Rising and falling
edges
1 X 0 Disabled Low level
X 1 High level

Analog filter type A in Standby mode

The output signal of an analog filter type A can always be used as a standby mode wake-up signal.

(2) Analog filter type B

A block diagram of analog filter type B is shown below.

Input signal @—»

Analog filter

Peripheral function

> Edge detection —

Figure 2.12 Block Diagram of Analog Filter Type B

Analog filter type B in Standby mode

The output signal of an analog filter type B can always be used as a standby mode wake-up signal.
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(3) Analog filter type C
A block diagram of analog filter type C is shown below.

Input signal @—> Analog filter — > Peripheral function

Figure 2.13  Block Diagram of Analog Filter Type C
The generated signals are always input signals that have passed through an analog filter.

Analog filter type C in Standby mode

Pins equipped with type C analog filters in this product do not support the input of event signals to
trigger wake-up from standby.
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2.13.3 Digital Filters

2.13.3.1 Digital Filter Characteristic

The digital filters allow the filter characteristics to be adjusted accordingly to the needs of the
application.

The input signal is sampled with the sampling frequency fs.

If a specified number of successive samples yield the same (high or low) level, the signal level is
judged as valid and the filter output signal is set accordingly.

If an external signal level change is detected within the specified number of samples (same level
samples), the signal level is judged as noise and the filter output signal does not change.

The length of an external signal pulse to be judged as noise depends on the sampling frequency and the
specified number of same level samples.

Both parameters can be specified:

e DNFA<name>CTL.DNFA<name>PRS[2:0] select the sampling frequency based on
fs = fDNFATCKI / 2DNFA<name>PRS[2:O]

where fynpaTck 1S the frequency of the DNFATCKI clock.

o DNFA<name>CTL.DNFA<name>NFSTS[1:0] determines the number of same level samples,
"s", (2to 5):

s = DNFA<name>NFSTS[1:0] + 2
External signal pulses shorter than the following are suppressed at all times.
s x1/fs

External signal pulses longer than the following are always judged as valid and are passed on to the
filter output.

(s+1)x 1/fs
External signal pulses in the following range may be suppressed or judged as valid.

sx 1/fsto(s+ 1) x 1/fs

The filter operation is illustrated in the figure below with DNFA<name>NFSTS[1:0] =01y, 1.e.s=3
same level samples.

Sampling points

- ------
- - - - - - -

- - - - - - -
- ------
-------
S
- ------
- - - - - - -
- - - - - - -
B
-------
I

Input signal

1
1
Digital filter output |—| | I‘

Figure 2.14  Digital Filter Function
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2.13.3.2 Digital Filter Groups

The input signals processed through digital filters are ordered in groups of up to 16 signals.

The digital filter characteristics, specified by DNFA<name>CTL.DNFA<name>PRS[2:0] and
DNFA<name>NFSTS[1:0] apply to the signals.

However, the digital filter for each signal can be enabled or disabled separately by
DNFA<name>EN.DNFA<name>ENLm (m = 0 to 7) and DNFA<name>EN.DNFA<name>ENHm (m
=0to 7).

CAUTIONS

1. When the output signal from the digital filter is input to an alternative function,
allow at least the following interval to elapse after the digital filter is enabled
(DNFA<name>EN.DNFA<name>ENLm (m =0 to 7) =1 and
DNFA<name>EN.DNFA<name>ENHm (m = 0 to 7) = 1) for the port pin to switch to
the alternative function.

s = DNFA<name>NFSTS[1:0] + 2
s x 1/fs + 2 x 1fpnEaTck

2. When a digital filter's output signal is used as an interrupt signal, only enable the
digital filter (DNFA<name>EN.DNFA<name>ENLmM (m =0 to 7) =1 and
DNFA<name>EN.DNFA<name>ENHm (m = 0 to 7) = 1) while interrupts are
disabled. Furthermore, only enable interrupts after enabling the digital filter,
waiting for the time below to elapse, and then clearing the interrupt request flag.

s x 1/fs + 3 x 1fpnraTck

2.13.3.3 Digital Filters in Standby Mode

Digital filters for the function of waking-up from the DeepSTOP mode are located in the Always-On
area (AWO area). Digital filters on the Always-On area (AWO area) are always operating.

Digital noise elimination requires the clock supply DNFATCKI to operate.
Pins equipped with digital filters in this product do not support the input of event signals to trigger
wake-up from standby.
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2.13.3.4 Digital Filter Control Registers

For each group consisting of up to 16 digital filters, the digital noise elimination control register
DNFA<name>CTL and digital noise elimination enable register DNFA<name>EN are used to set all
the filters in the same group (<name> = peripheral function group).

The DNFA<name>CTL register specifies the characteristics of the digital noise elimination filter for
the digital filter of <name>.

The DNFA<name>EN register enables/disables each filter by setting the corresponding bit in
DNFA<name>EN.DNFA<name>ENLm (m = 0 to 7) and DNFA<name>EN.DNFA<name>ENHm (m
=0to 7).

The edge detection setup is done via the filter dedicated control register and the registers for individual
peripheral functions.

The FCLAOCTLO _ADCn registers are ordered in groups of 3 registers with the same index n. The
register index nis in O or 1.

The assignment of the input signals to the control registers and their addresses are given in Table 2.75,
Input Pins that Incorporate Digital Filter Type D and Table 2.76, Input Pins that
Incorporate Digital Filter Type E in Section 2.12.1, Port Filter Assignment.

CAUTION

Do not change any control register settings while the corresponding digital filter is
enabled by DNFA<name>EN.DNFA<name>ENLm (m=0to 7) =1 and
DNFA<name>EN.DNFA<name>ENHmM (m = 0 to 7) = 1. Otherwise an unintended filter
output may be generated.

(1) Digital filter type D
A block diagram of digital filter type D is shown below.

DNFA<name>EN.DNFA<name>ENLm
Input signal @—={ Digital filter Edge detector )
fg Peripheral
function
L2 0
DNFATCKI—(  Prescaler
Figure 2.15 Block Diagram of Digital Filter Type D
The generated signal depends on the register setting, as shown in the following table.
Table 2.79  Output Options for Digital Filter Type D
DNFA<name>EN.DNFA<name>ENLm Signals Output to Peripheral Functions
0 Fixed to low level
1 Input signal passed through filter
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(2) Digital filter type E
A block diagram of digital filter type E is shown below.

DNFA<name>EN.DNFA<name>ENLm and
DNFA<name>EN.DNFA<name>ENHmM

Input signal @——| Digital filter ) Peripheral function
f

s

Edge detection |——>

“ 0

—_—

DNFATCKI—|  Prescaler

Figure 2.16  Block Diagram of Digital Filter Type E

The generated signal depends on the register setting, as shown in the following table.

Table 2.80  Output Options for Digital Filter Type E

DNFA<name>EN.DNFA<name>ENLm and

DNFA<name>EN.DNFA<name>ENHm Signals Output to Peripheral Functions
0 Fixed to low level
1 Input signal passed through filter

2.13.4 Filter Control Registers
The analog and digital filters are controlled and operated by the following registers:

Table 2.81 List of Filter Registers

Module
Name Register Name Symbol Address
FCLAO Filter control register m FCLAOCTLmM_<name> The addresses are
— - — - shown in the tables in
DNF Digital noise elimination control register DNFA<name>CTL Section 2.12.1, Port
Digital noise elimination enable register DNFA<name>EN Filter Assignment.
Digital noise elimination enable H register DNFA<name>ENH
Digital noise elimination enable L register DNFA<name>ENL
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2.13.41 FCLAOCTLmM_<name> — Filter Control Register
This register controls the analog and digital filter operation.
Access: This register can be read or written in 8-bit units.
Address: The allocation of input signals to FCLAOCTLm_<name> registers and the address of each register are shown
in the tables in Section 2.12.1, Port Filter Assignment.
Value after reset: 004
Bit 7 6 5 4 3 2 1 0
FCLAOINTLm | FCLAOINTFm | FCLAOINTRm
- - - - - _<name> _<name> _<name>
Value after reset 0 0 0 0 0 0
R/W R R R R R R/W R/W R/W
Table 2.82 FCLAOCTLmM_<name> Register Contents
Bit Position Bit Name Function
7t03 Reserved When read, the value after reset is returned.
When writing, write the value after reset.
2 FCLAOINTLm Detection Mode Selection
_<name> 0: Edge detection
1: Level detection
Note: This bit is only valid for analog filter type A.
1 FCLAOINTFm e In level detection mode (FCLAOINTLm_<name> = 1): This bit has no effect.
_<hame> « In edge detection mode (FCLAOINTLm_<name> = 0): Falling edge
detection control
0: Falling edge detection disabled
1: Falling edge detection enabled
Note: This bit is only valid for analog filter type A and digital filter type D.
However, digital filter type D is placed in edge detection mode.
0 FCLAOINTRm ¢ In level detection mode (FCLAOINTLmM_<name> = 1): Detected level
_<name> selection
0: Low level detection
1: High level detection
¢ In edge detection mode (FCLAOINTLmM_<name> = 0): Rising edge detection
control
0: Rising edge detection disabled
1: Rising edge detection enabled
Note: This bit is only valid for analog filter type A and digital filter type D.
However, digital filter type D is placed in edge detection mode.
CAUTION

Digital filter type D: Always set bit 2 to "0".
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2.13.4.2 DNFA<name>CTL — Digital Noise Elimination Control Register

This register is used to specify the filter characteristics of the digital noise elimination filter.

NOTE

This register is only valid for digital filter type D and digital filter type E.

Access: This register can be read or written in 8-bit units.

Address: For the correspondence between the DNFA<name>CTL register and input signals, and the addresses of
individual registers, see Table 2.75, Input Pins that Incorporate Digital Filter Type D and Table 2.76, Input
Pins that Incorporate Digital Filter Type E in Section 2.12.1, Port Filter Assignment.

Value after reset: 00y

Bit 7 6 5 4 3 2 1 0
— DNFA<name>NFSTS[1:0] — — DNFA<name>PRS[2:0]
Value after reset 0 0 0 0 0 0 0 0
R/W R R/W R/W R R R/W R/W R/W

Table 2.83 DNFA<name>CTL Register Contents

Bit Position Bit Name

Function

7 Reserved When read, the value after reset is returned.
When writing, write the value after reset.
6,5 DNFA<name> The DNFA<name>NFSTS[1:0] bits specify the number of samples used to
NFSTS[1:0] judge whether an external signal pulse is valid.
DNFA<name>NFSTS[1:0] Number of Samples
00g 2
01g 3
10g 4
1g 5
4,3 Reserved When read, the value after reset is returned.
When writing, write the value after reset.
2t00 DNFA<name> Digital filter sampling clock selection
PRS[2:0] DNFA<name>PRS[2:0] Sampling Clock Frequency
000g DNFATCKI/1
001g DNFATCKI/2
010g DNFATCKI/4
011g DNFATCKI/8
1005 DNFATCKI/16
101g DNFATCKI/32
110 DNFATCKI/64
111 DNFATCKI/128
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2.13.4.3 DNFA<name>EN — Digital Noise Elimination Enable Register
This register enables and disables digital noise elimination for a specified input signal.
NOTE
This register is only valid for digital filter type D and digital filter type E.

Access: This register can be read or written in 16-bit units.
The upper- and lower-order bytes (DNFA<name>ENH[7:0] and DNFA<name>ENL][7:0]) are accessible in 8- or
1-bit units respectively by setting DNFA<name>ENH. and DNFA<name>ENL.

Address: For the correspondence between the DNFA<name>EN register and input signals, and the addresses of
individual registers, see Table 2.75, Input Pins that Incorporate Digital Filter Type D and Table 2.76, Input
Pins that Incorporate Digital Filter Type E in Section 2.12.1, Port Filter Assignment.

Value after reset: 0000y

Bit 15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0

DNFA | DNFA | DNFA | DNFA | DNFA | DNFA | DNFA | DNFA | DNFA | DNFA | DNFA | DNFA | DNFA | DNFA | DNFA | DNFA
<name>(<name=>|<name>(<name=>|<name>|<name=>|(<name>|<name=>(<name>|<name>(<name=>|<name><name=>|<name><name=><name>|
ENH7 | ENH6 | ENH5 | ENH4 | ENH3 | ENH2 | ENH1 | ENHO | ENL7 | ENL6 | ENL5 | ENL4 | ENL3 | ENL2 | ENL1 | ENLO

Value afterreset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W

Table 2.84 DNFA<name>EN Register Contents

Bit Position Bit Name Function
15t00 DNFA<name> Digital Noise Elimination Enable/Disable Control
ENHI[7:0] 0: Digital noise elimination disabled
DNFA<name> 1: Digital noise elimination enabled
ENL[7:0]
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2.13.4.4 DNFA<name>ENH - Digital Noise Elimination Enable H Register

Setting in this register correspond to those of the 8 upper-order bits of the DNFA<name>ENH register.
NOTE

This register is only valid for digital filter type E.

Access: This register can be read or written in 8-bit or 1-bit units.

Address: For the correspondence between the DNFA<name>ENH register and input signals, and the addresses of

individual registers, see Table 2.76, Input Pins that Incorporate Digital Filter Type E in Section 2.12.1,
Port Filter Assignment.

Value after reset: 00y

Bit

7

6 5 4 3 2 1 0
DNFA DNFA DNFA DNFA DNFA DNFA DNFA DNFA
<name> <name> <name> <name> <name> <name> <name> <name>
ENH7 ENH6 ENH5 ENH4 ENH3 ENH2 ENHA1 ENHO
R/IW R/IW RIW R/W R/W R/W R/W R/W R/W

For details of the respective bit functions, see Section 2.13.4.3, DNFA<name>EN — Digital
Noise Elimination Enable Register.
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2.13.4.5 DNFA<name>ENL - Digital Noise Elimination Enable L Register

Setting in this register correspond to those of the 8 lower-order bits of the DNFA<name>ENL register.

NOTE

This register is only valid for digital filter type D and digital filter type E.

Access: This register can be read or written in 8-bit or 1-bit units.

Address: For the correspondence between the DNFA<name>ENL register and input signals, and the addresses of

individual registers, see Table 2.75, Input Pins that Incorporate Digital Filter Type D and Table 2.76, Input
Pins that Incorporate Digital Filter Type E in Section 2.12.1, Port Filter Assignment.

Value after reset: 00y

Bit

7

6 5 4 3 2 1 0
DNFA DNFA DNFA DNFA DNFA DNFA DNFA DNFA
<name> <name> <name> <name> <name> <name> <name> <name>
ENL7 ENL6 ENL5 ENL4 ENL3 ENL2 ENLA1 ENLO
R/IW R/IW RIW R/W R/W R/W R/W R/W R/W

For details of the respective bit functions, see Section 2.13.4.3, DNFA<name>EN — Digital
Noise Elimination Enable Register.
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Section3 CPU System

3.1 Overview

3.1.1 Block Configuration

Figure 3.1 shows the block configuration diagram of RH850/F1K.

Code flash

T

Flash interface

INTC1
[ses |[ weu |
FPU
Local RAM
Retention RAM
CPU1 (PE1)

| System interconnect with PEG |

I ¥

| P-Bus/PBG | DMA Debug
Peripheral Peripheral Peripheral
group1 group2 group3 INTC2

Figure 3.1 Block Configuration Diagram of the RH850/F1K

CPU1 (PE1)
The RH850 G3KH Core is used as the main CPU.

Local RAM
This is a high-speed accessible RAM

Retention RAM

The retention RAM is used to retain values in DeepSTOP mode. Since the continuous local RAM area
is assigned for the retention RAM, the retention RAM can also serve as a local RAM for sharing data

with the DMA.
Code flash
The code flash memory is included for program storage. It is connected with CPU1 via the flash
interface.
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Data flash

The data flash memory can be rewritten by the CPU1. It has a greater write endurance than the code
flash memory.

P-Bus

The P-Bus connects the peripheral IPs. The P-Bus is divided into three peripheral groups, 1 to 3.

INTC1, INTC2

There are two interrupt controllers, INTC1 and INTC2.

DMA
The DMA transfer module (DMAC) is included.

Slave guard

The slave guard is a function to prevent unauthorized access from the specific bus master, and consists
of the following guard structures:

(1) PE guard (PEG)
The PE guard is a function to prevent unauthorized access to the resources (local RAM and
retention RAM) in the PE from an external master. After reset is released, access from other than
the own PE is prohibited.

(2) System error generation (SEG)
The registers control how to response SYSERR.

(3) Peripheral guard (PBG)
The peripheral guard is a function to prevent unauthorized access to peripherals. The control

registers in the peripheral circuits are protected against illegal accesses.

For details, see Section 33, Functional Safety.
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3.2 CPU

3.21 Core Functions

3.211 Features
Table 3.1 lists features of the RH850 G3KH core.

Table 3.1 Features of the RH850 G3KH Core

Item Feature

CPU e Advanced 32-bit architecture for embedded control
e 32-bit internal data bus
o Thirty-two 32-bit general-purpose registers
e RISC-type instruction set
— Long-/short-format load/store instructions
— Three-operand instructions
— Instruction set based on C language
o CPU operating modes
— User mode and supervisor mode

e Address space: 4-Gbyte linear address space for both data and instructions

Coprocessor o Floating-point operation coprocessor (FPU)

Supports single precision (32 bits)

Supports data types and exceptions conforming to IEEE754.

Rounding mode: Neighborhood, 0 direction, +« direction, and —« direction

Handling of denormalized numbers: Rounding down to 0 or exception notification to
conform to IEEE754

Exception/ e 16 interrupt priority levels settable for each channel
Interrupt  Vector selection method selectable according to performance request or memory usage
— Direct branching exception vectors
— Indirect branching exception vectors referring to the address table

e Supports the high-speed save/return processing of the context by the dedicated instructions
(PUSHSP and POPSP) at the generation of an interrupt

Memory  Memory protection function (MPU): 16 areas settable
management
Cache o No cache memory is equipped.
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3.21.2 Register Set

This subsection explains the program registers and system registers incorporated in this CPU.

(1) Program Registers

Program registers include the general-purpose registers (r0 to r31) and program counter (PC).

Table 3.2 Program Registers

Program
Register Name Function Description
General-purpose 10 Zero register Always retains “0”
registers r1 Assembler reserved register ~ Used as working register for generating
addresses
r2 Register for address and data variables (used when the real-time OS used does
not use this register)
r3 Stack pointer (SP) Used for generating a stack frame when a
function is called
r4 Global pointer (GP) Used for accessing a global variable in the data
area
r5 Text pointer (TP) Used as a register that indicates the start of the
text area (area where program code is placed)
ré to r29 Register for address and data variables
r30 Element pointer (EP) Used as a base pointer for generating
addresses when accessing memory
r31 Link pointer (LP) Used when the compiler calls a function
Program counter  PC Retains instruction addresses during execution of programs

NOTE

For further descriptions of r1, r3 to r5, and r31 used by the assembler and/or C compiler, see
the specification of each software development environment.
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31

(a) General-purpose Registers

A total of 32 general-purpose registers (r0 to r31) are provided. All of these registers can be used for
either data variables or address variables. Of the general-purpose registers, 10 to r5, r30, and 131 are

assumed to be used for special purposes in software development environments, so it is necessary to
note the following when using them.

1. 10, 13,130
These registers are implicitly used by instructions.

10 is a register that always retains “0”. It is used for operations that use 0 and addressing with base
address being 0.

13 is implicitly used by the PREPARE, DISPOSE, PUSHSP, and POPSP instructions.
30 is used as a base pointer when the SLD or SST instruction accesses memory.

2. rl,r4, 15,131
These registers are implicitly used by the assembler and C compiler.

When using these registers, register contents must first be saved so they are not lost and can be
restored after the registers are used.

3. 12

This register might be used by a real-time OS in some cases. If the real-time OS that is being used
does not use r2, 12 can be used as a register for address variables or data variables.

(b) PC - Program Counter

The PC retains the address of the instruction being executed. Bit 0 is fixed to 0, and branching to an
odd number address is disabled.

o rrrrrrrrrrrrr Tt T T T T
Val ft t
(Instruction address during execution) aols%g Oeoror::e

Note: The value after reset differs depending on the setting value of the reset vector. For details, see (q) RBASE —
Reset Vector Base Address Register.
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(2) Basic System Registers

The basic system registers are used to control CPU status and to retain exception information.

System registers are read from or written to by using the LDSR and STSR instructions and specifying

the system register number, which is made up of a register number and a selection ID.

Table 3.3 Basic System Registers

Register No. Access
(regID, sellD)  Symbol Function Permission
SRO, 0 EIPC Status save registers when acknowledging El level exception SV
SR1,0 EIPSW Status save registers when acknowledging El level exception SV
SR2,0 FEPC Status save registers when acknowledging FE level exception SV
SR3, 0 FEPSW Status save registers when acknowledging FE level exception SV
SR5, 0 PSW Program status word "
SR, 0 FPSR (Refer to FPU function registers.) CU and SV
SR7,0 FPEPC (Refer to FPU function registers.) CU and SV
SR8, 0 FPST (Refer to FPU function registers.) CuU
SR9, 0 FPCC (Refer to FPU function registers.) Cu
SR10, 0 FPCFG (Refer to FPU function registers.) CuU
SR11,0 FPEC (Refer to FPU function registers.) CU and SV
SR13,0 ElIC El level exception cause SV
SR14, 0 FEIC FE level exception cause SV
SR16, 0 CTPC CALLT execution status save register UM
SR17,0 CTPSW CALLT execution status save register UM
SR20, 0 CTBP CALLT base pointer UM
SR28, 0 EIWR El level exception working register SV
SR29, 0 FEWR FE level exception working register SV
SRO, 1 MCFGO Machine configuration SV
SR2, 1 RBASE Reset vector base address SV
SR3, 1 EBASE Exception handler vector address SV
SR4, 1 INTBP Base address of the interrupt handler address table SV
SR5, 1 MCTL CPU control SV
SR6, 1 PID Processor ID SV
SR11,1 SCCFG SYSCALL operation setting SV
SR12,1 SCBP SYSCALL base pointer SV
SRO, 2 HTCFGO  Thread configuration SV
SRe, 2 MEA Memory error address SV
SR7, 2 ASID Address space ID SV
SR8, 2 MEI Memory error information SV
Note 1. The access permission differs depending on the bit.
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(a) EIPC — Status Save Register when Acknowledging El Level Exception

When an EI level exception is acknowledged, the address of the instruction that was being executed
when the EI level exception occurred, or of the next instruction, is saved to the EIPC register (see
“Types of Exceptions” in Software Manual).

Because there is only one pair of EI level exception status save registers, when processing multiple
exceptions, the contents of these registers must be saved by a program.

Be sure to set an even-numbered address to the EIPC register. An odd-numbered address cannot be

specified.
31 0
rrrrrrtrrrrrtrrrr7rrr >t 711t > T T 1T 17 17T T T 1T 1T T T
Value after reset
EIPC EIPC31 to EIPCO Undefined
Table 3.4 EIPC Register Contents
Value after
Bit Position Bit Name Function R/IW Reset
31to1 EIPC31 to These bits indicate the PC saved when an El level exception is R/W Undefined
EIPC1 acknowledged.
0 EIPCO This bit indicates the PC saved when an El level exception is acknowledged. R/W Undefined
Always set this bit to 0. Even if it is set to 1, the value transferred to the PC
when the EIRET instruction is executed is 0.
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(b) EIPSW — Status Save Register when Acknowledging El Level Exception
When an EI level exception is acknowledged, the current PSW setting is saved to the EIPSW register.

Because there is only one pair of EI level exception status save registers, when processing multiple
exceptions, the contents of these registers must be saved by a program.

3130 29 17 16 15 14 8 76 543210
U cl|E NIE|I]S]|c|O Value after reset
EIPSWOMOOOOOOOOOOOOOU\B/OOOOOOOPPD,_?_\YVSZ 0000 0020,
Table 3.5 EIPSW Register Contents
Value after

Bit Position Bit Name Function R/W Reset

31 — (Reserved for future expansion. Be sure to set to 0.) R 0

30 UM This bit stores the PSW.UM bit setting when an El level exception is R/W 0
acknowledged.

29to0 17 — (Reserved for future expansion. Be sure to set to 0.) R 0

16 CuU This bit stores the PSW.CU field setting when an El level exception is R/W 0
acknowledged.

15 EBV This bit stores the PSW.EBV bit setting when an El level exception is R/wW 0
acknowledged.

1410 8 — (Reserved for future expansion. Be sure to set to 0.) R 0

7 NP This bit stores the PSW.NP bit setting when an El level exception is R/W 0
acknowledged.

6 EP This bit stores the PSW.EP bit setting when an El level exception is R/W 0
acknowledged.

5 ID This bit stores the PSW.ID bit setting when an El level exception is R/W 1
acknowledged.

4 SAT This bit stores the PSW.SAT bit setting when an El level exception is R/W 0
acknowledged.

3 CY