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Notice

1.

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 or any other use of the circuits, software, and information in the design of your
product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by you or third parties arising from the use of
these circuits, software, or information.

Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving 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, including but not limited to, the product data, drawings, charts, programs, algorithms, and application examples.

No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or
others.

You shall be responsible for determining what licenses are required from any third parties, and obtaining such licenses for the lawful import, export,
manufacture, sales, utilization, distribution or other disposal of any products incorporating Renesas Electronics products, if required.

You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any
and all liability for any losses or damages incurred by you or third parties arising from such alteration, modification, copying or reverse engineering.
Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The intended 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; industrial robots; etc.
"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key

financial terminal systems; safety control equipment; etc.
Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas
Electronics document, Renesas Electronics products are not intended or 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 damage (space system;
undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics disclaims
any and all liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product that is
inconsistent with any Renesas Electronics data sheet, user’s manual or other Renesas Electronics document.
No semiconductor product is absolutely secure. Notwithstanding any security measures or features that may be implemented in Renesas Electronics
hardware or software products, Renesas Electronics shall have absolutely no liability arising out of any vulnerability or security breach, including but not
limited to any unauthorized access to or use of a Renesas Electronics product or a system that uses a Renesas Electronics product. RENESAS
ELECTRONICS DOES NOT WARRANT OR GUARANTEE THAT RENESAS ELECTRONICS PRODUCTS, OR ANY SYSTEMS CREATED USING
RENESAS ELECTRONICS PRODUCTS WILL BE INVULNERABLE OR FREE FROM CORRUPTION, ATTACK, VIRUSES, INTERFERENCE,
HACKING, DATA LOSS OR THEFT, OR OTHER SECURITY INTRUSION (“Vulnerability Issues”). RENESAS ELECTRONICS DISCLAIMS ANY AND
ALL RESPONSIBILITY OR LIABILITY ARISING FROM OR RELATED TO ANY VULNERABILITY ISSUES. FURTHERMORE, TO THE EXTENT
PERMITTED BY APPLICABLE LAW, RENESAS ELECTRONICS DISCLAIMS ANY AND ALL WARRANTIES, EXPRESS OR IMPLIED, WITH
RESPECT TO THIS DOCUMENT AND ANY RELATED OR ACCOMPANYING SOFTWARE OR HARDWARE, INCLUDING BUT NOT LIMITED TO
THE IMPLIED WARRANTIES OF MERCHANTABILITY, OR FITNESS FOR A PARTICULAR PURPOSE.
When using Renesas Electronics products, refer to the latest product information (data sheets, user’s manuals, application notes, “General Notes for
Handling and Using Semiconductor Devices” in the reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by
Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation characteristics, installation, etc. Renesas
Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such
specified ranges.
Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific
characteristics, such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Unless designated as a high reliability
product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics products
are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily injury,
injury or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, 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 and impractical, you are
responsible for evaluating the safety of the final products or systems manufactured by you.

10. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas

Electronics product. You are responsible for carefully and sufficiently investigating applicable laws and regulations that regulate the inclusion or use of
controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics products in compliance with all these
applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance
with applicable laws and regulations.

11. Renesas Electronics products and technologies shall 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 shall comply with any applicable export control laws and regulations
promulgated and administered by the governments of any countries asserting jurisdiction over the parties or transactions.

12. ltis the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or

transfers the product to a third party, to notify such third party in advance of the contents and conditions set forth in this document.

13. This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.
14. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas

Electronics products.

(Note1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled
subsidiaries.
(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.

(Rev.5.0-1 October 2020)
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General Precautions in the Handling of Microprocessing Unit and Microcontroller
Unit Products

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

1. Precaution against Electrostatic Discharge (ESD)
A strong electrical field, when exposed to a CMOS device, can cause destruction of the gate oxide and ultimately degrade the device operation. Steps
must be taken to stop the generation of static electricity as much as possible, and quickly dissipate it when it occurs. Environmental control must be
adequate. When it is dry, a humidifier should be used. This is recommended to avoid using insulators that can 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 must be grounded. The operator must also be grounded using a wrist strap. Semiconductor devices must not be
touched with bare hands. Similar precautions must be taken for printed circuit boards with mounted semiconductor devices.

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

3. Input of signal during power-off state
Do not input signals or an 1/O pull-up power supply while the device is powered off. The current injection that results from input of such a signal or I/O
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.
Follow the guideline for input signal during power-off state as described in your product documentation.

4. Handling of unused pins
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.

5. Voltage application waveform at input pin
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 Vi. (Max.)
and Vi (Min.) due to noise, for example, 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 Vi (Max.) and Vi1 (Min.).

6. Prohibition of access to reserved addresses
Access to reserved addresses is prohibited. The reserved addresses are provided for possible future expansion of functions. Do not access these
addresses as the correct operation of the LSl is not guaranteed.

7. Power ON/OFF sequence
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.



How to Use This Manual

Readers This manual is intended for users who wish to understand the functions of the
RH850/P1x-C and design application systems using the following RH850/P1x-
C microcontrollers:

Purpose This manual is intended to give users an understanding of the hardware
functions of the RH850/P1x-C shown in the Organization below.

Organization This manual is divided into four parts: Hardware (this manual), Flash Hardware
interface (RH850/P1x-C Flash Memory User’'s Manual: Hardware Interface),
Architecture (RH850G3M User's Manual: Software) and Security (RH850/P1x-
C User’'s Manual: Hardware (Security)).

| Hardware | Flash Memory I/F | Software | Security |
Pin functions Module Configuration  Overview Basic Security
CPU function Address Map Processor Model Secure Watchdog Timer
On-chip peripheral Registers Register Reference ICUMC
functions Flash Sequencer Exceptions and
Flash memory Modes Interrupts
programming FACI Command Memory Management

Security Functions Instruction Reference

Protection Function Reset

Appendix

How to read this Itis assumed that the readers of this manual have general knowledge in the fields of
manual electrical engineering, logic circuits, and microcontrollers.

To understand the overall functions of the RH850/P1x-C.
— Read this manual according to the Contents.
To understand the details of programming of Flash

— See RH850/P1x-C Flash Memory User’'s Manual: Hardware Interface available
separately.

To understand the details of an instruction function
— See RH850G3M User's Manual: Software available separately.
To understand the details of a security function
— See RH850/P1x-C User's Manual: Hardware (Security) available separately.
Conventions Data significance: Higher digits on the left and lower digits on the right
Active low representation: xxxZ
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 ... XXXXH
Prefix indicating power of 2 (address space, memory capacity):
K (kilo): 210 = 1,024
M (mega): 220 = 1,024
G (giga): 230 = 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.

Bit: 31 : 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
) cSIGn csiGn
— — CSIGNDLS[3:0] — — — — — "R — |onp
Value after reset 0 0 0 0 0+ 0 0 0 0 0 0 0 0 0 0 0
RW R R RW | RW RW |RW {RMW: R R R R R RW R RW
Bit 15 14 13 12 11 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)

Taple 14.19 GSIGNnCFGO register contents (1/2)

Bit Position  Bit Name Function
23180 R S
29, 28 CSIGNnPS[1:0] Specifies parity.
CSIGn CSIGn
PS1 PSO 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
For a data length of less than 7 bits, 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.
23t0 19 Reserved The write value should always be the value after reset.

\/\

(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 aresetis 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.
In case of writing to writable registers that also include non-reserved bits with the R-attribute, writing to
the R-attribute bits will be ignored unless otherwise specified.

% . 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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RH850/P1x-C Section 1 Overview

Section 1 Overview

RH850/P1x-C is a product series of Renesas Electronics’ single-chip microcomputer RH850 family.
This section describes the overview of RH850/P1x-C.

1.1 Outline

RHB850/P1x-C is a 32-bit single-chip microcomputer with multiple CPUs, Code Flash, Data Flash,
RAM modules, DMA controllers, many communication interfaces that are used in the automotive
applications, A/D converters, timer units, etc. This chip is oriented to the automotive applications
which comply with functional safety standard (1S026262).

The main features are as below.

(1) RHB850 multi-core CPU
This chip equips one or two RH850 G3M unit(s) as main CPU(s) depending on the product type,
and each CPU unit has Lock-Step Dual Core feature for the functional safety. In addition to that,
the chip equips one RH850 G3K unit as a sub CPU which controls security functionality
(depending on product type).
The architecture of these CPUs realizes the compact footprint of the programs by 2-byte basic
instructions and high-level language compiler oriented instruction sets. These CPUs have very
quick interrupt response time so that they can support hard real-time applications.

(2) On-Chip Code Flash and Data Flash
This chip has high-speed Code Flash from which the CPU can fetch the instructions and the
constant data. Its capacity is up to 8MB for the Production Device and 10MB for the Emulation
Device. This Code Flash can be reprogrammed in the situation that the chip is mounted in the
application systems.
This chip also has Data Flash with EEPROM emulation capability. Its capacity is up to 224KB.

(3) Rich peripheral functionality
This chip equips not only common communication interfaces such as SPI and HS-USRT but also
automotive oriented ones such as MCAN, FlexRay, RLIN, SENT. In addition, it also supports
Ethernet (depending on product type). As internal peripheral modules, the chip has A/D
Converter, System Timer, Generic Timer Module, and dedicated Peripheral Interconnect module
which connects the functionalities of these peripherals.

(4) Functional Safety support
This chip equips several dedicated functionalities including the Lock-Step Dual Core
configuration for the CPU, the memory protection with ECC, the bus protection with ECC, the
peripheral module protection, and voltage / clock monitors to support the functional safety
standard (1S026262) required in the automotive applications.

(5) Security support
This chip supports various security features (depending on product type). The Intelligent
Cryptographic Unit — Master (ICUMC) has a dedicated secure CPU (RH850G3K) and some
secure peripherals such as AES engine and Random Number Generator (RNG). The chip also
realizes the HW-level domain separation between non-secure and secure domains. The internal
resources such as Code- and Data-Flash can be assigned to either domain and the secure domain
is protected against non-secure accesses by the HW mechanism. The chip also has the protection
scheme for a malicious access from external.
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1.2 Product List

Table 1.1 Product list and package
Product Name Product type Package Package Name Note
R7F701370A P1H-CE BGA404 R7F701370AEEBG
R7F701370B P1H-CE BGA404 R7F701370BEEBG CAN-FD
R7F701371 P1H-C (8MB) BGA292 R7F701371EABG CAN-FD
R7F701372 P1H-C (4MB) BGA292 R7F701372EABG
R7F701372A P1H-C (4MB) BGA292 R7F701372AEABG CAN-FD
R7F701396A P1H-C (4MB) BGA156 R7F701396AEABG CAN-FD
R7F701373 P1M-C BGA292 R7F701373EABG
R7F701373A P1M-C BGA292 R7F701373AEABG CAN-FD
R7F701374 P1M-C LQFP144 R7F701374EAFP
R7F701374A P1M-C LQFP144 R7F701374AEAFP CAN-FD
R7F701397A P1M-C BGA156 R7F701397AEABG CAN-FD

For better readability common Product Short Names will be used in this manual.

Wherever a more detailed distinction of the device is required either the specific Product Name
(R7Fxxxx) or the nickname followed by further information in brackets (e.g. “P1M-C (BGA-292)")

will be used.

Product

RH850/P1x-C

Product Short Name P1M-C P1H-C (4MB) P1H-C (8MB) P1H-CE
Package QFP-144 BGA BGA BGA-292 BGA-404
BGA-156 BGA-292 BGA-156 BGA-292
Package Extension  EAFP EABG EEBG
to Product Name
Product Non-CANFD R7F701374 — R7F701373 — R7F701372 — R7F701370A
name CANFD R7F701374A R7F701397A R7F701373A R7F701396A R7F701372A R7F701371 R7F701370B

e “P1x-C” refers to all products covered in this document.

o “P1M-C” refers to all PAM-C variants regardless of package (QFP, BGA).

o “P1M-C(BGA-292)” refers to a subset of PLM-C devices, i.e. all “P1M-C” in the BGA package

with 292 balls

RO1UHO0517EJ0140 Rev.1.40
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Table 1.2 Features in each product (1/2)

Category Iltem Sub-item unit P1M-C P1H-C (4MB) P1H-C (8MB) P1H-CE
CPU Subsystem  PE1 CPU Core — RH850 G3M RH850 G3M RH850 G3M RH850 G3M
LSDC — Yes Yes Yes Yes
Clock Freq. MHz 120, 160, 240 160, 240 160, 240 120, 160, 240
FPU — Yes Yes Yes Yes
I-Cache KB 16 16 16 16
MPU ch 16 16 16 16
INTC1 ch 32 32 32 32
Local RAM KB 128 64 64 128
PE2 CPU Core —_ —_ RH850 G3M RH850 G3M RH850 G3M
LSDC — — Yes Yes Yes
Clock Freq. MHz —_ 160, 240 160, 240 120, 160, 240
FPU — — Yes Yes Yes
I-Cache KB — 16 16 16
MPU ch — 16 16 16
INTC1 ch — 32 32 32
Local RAM KB —_ 64 64 64
Global RAM KB 320 960 960 1344
Total RAM LRAM KB 448 1088 1088 1536
+ GRAM
INTC2 ch 224 224 224 224
DMA DMAC ch 16 16 16 16
DTS ch 128 128 128 128
Flash Memory Code Flash MB 2 4 8 8
Extra Code Flash (ED only) MB — — — 2
ERAM (Calibration RAM: ED MB —_ — — 2
only)
Data Flash NonSecure KB 64 128 192 192
Secure KB 32 32 32 32
Security ICUMC CPU Core — RH850 G3K RH850 G3K RH850 G3K RH850 G3K
Clock Freq. MHz 60, 80 80 80 60, 80
BasicHardwareProtecton — Yes Yes Yes Yes
Secure WDT ch 1 1 1 1
External Bus — No P1H-C (4MB, Yes Yes
BGA-292): Yes
P1H-C (4MB,
BGA-156): No
A/D Converter Module instance 2 2 2 2
Analog input ch P1M-C (QFP): 20 P1H-C (4MB, 40 40
P1M-C (BGA- BGA-292): 32
292): 24 P1H-C (4MB,
P1M-C (BGA- BGA-156): 16
156): 16
Voltage \% 3.3 3.3 33 3.3
Timers System Timer instance 1 2 2 2
WDT instance 1 2 2 2
PIC — Yes Yes Yes Yes
GTM — Config 2 Config 3 Config 3 Config 3
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Table 1.2 Features in each product (2/2)
Category Item Sub-item unit PiM-C P1H-C (4MB) P1H-C (8MB) P1H-CE
Communication MCAN ch 2 2 3 3
Interface M_TTCAN ch 1 1 1 1
FlexRay ch 2 P1H-C (4MB, 4 4
BGA-292): 4
P1H-C (4MB,
BGA-156): 2
Ethernet port 1 P1H-C (4MB, 2 2
BGA-292): 2
P1H-C (4MB,
BGA-156): 1
SENT ch P1M-C (QFP, P1H-C (4MB, 8 10
BGA-292): 6 BGA-292): 8
P1M-C (BGA- P1H-C (4MB,
156): 4 BGA-156): 4
HS-USRT ch 2 P1H-C (4MB, 4 4
BGA-292): 4
P1H-C (4MB,
BGA-156): 2
RLIN ch 2 P1H-C (4MB, 4 4
BGA-292): 4
P1H-C (4MB,
BGA-156): 2
CSIH (SPI) # of ch ch 4 4 4 4
#of CS pin P1M-C (QFP): 28 P1H-C (4MB, 32 32
(8/8/8/4) BGA-292): 32 (8/8/8/8) (8/8/8/8)
P1M-C (BGA- (8/8/8/8)
292): 30 (8/8/8/6) P1H-C (4MB,
P1M-C (BGA- BGA-156): 24
156): 24 (8/8/6/2) (8/8/6/2)
Safety ECM — Yes Yes Yes Yes
Data CRC ch 4 8 8 8
Internal Monitors  Clock — Yes Yes Yes Yes
Core Voltage — Yes Yes Yes Yes
Temperature — Yes Yes Yes Yes
Debug Debug Control — JTAG, LPD JTAG, LPD JTAG, LPD JTAG, LPD
Branch Trace — — — — Yes
Data Trace — — — — Yes
Trace I/F — — — — Aurora 2 lanes
Max 6.25 Gbps
(3.125 Gbps/
lane)
Bypass I/F — — — — AUD
Max 200 Mbps
Power Supply Core \% P1M-C (QFP, 1.25 1.25 1.25
BGA-292): 1.25
(DPS), eVR
P1M-C (BGA-
156): 1.25 (DPS)
lfe} Y, 3.3 3.3 3.3 3.3
ADC 3.3 3.3 3.3 3.3
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1.3 Block Diagram

=

—> MTTCANOTX

MTTCANO

—» mcANOTX
MeAND |&— MCANORX

343

g

MCAN1TX
MCANTRX
MCAN2TX
MCANZRX

MCAN2

CSIHOSO

csiHo

CSIHOSSIZ

CSH1SO
CSIH1SI

CsiH1

¢ ¢ ¢

csiHz

fil

csiHa

T T

CSIHasSIZ

RUNG2 RUNaZTX

RUINSZRX

RUNI3TX
RUINSSRX

RLING3.

i

SENTAS SENTISPCO
SENTBRX
SENTESPCO

SENTAB

P1H-CE 1chip Block Diagram
etHocoL —»]
gz ETHOWOL
=2 b
zs ETHOCRS > FLXOTIOA
erroRoUTZ g oRS < Foomon
29 thonoio <) 2> Foomos
e ETHOREF50CK [ €—FLXORXDB
£
Pous || aa ETHORXCLK —>] FXO |y FLxoTXENA
= ETHORXD3-0 —PIETNAO Portd (:) [ Foomene
e Erorxoy —]
e pn I RO [« osTewr
Global Ecm1 Flash ETHOTXCLK = |—» FLX1TXDA
RAM ETHOTXD3-0 4] [«—FLX1RXDA
P N ETHOTXEN <4— FLX1TXDB
SES: iR z e
Tnterconnect o FLxt g
I ETHoLNKSTA —] He > FLximxena
4 4 P |—» FLX1TXENB
S [« roastewr
GO0 —»| — ETHicoL»]
— Cache | Local Cache | Local Cache Local ETHIWOL*+] T = FLTUoUT
GTM Data RAM Data RAM Data RAM ETHICRS |
pum - Toome DA Errivbo+] Lsiemcorso
] ETHIMDIO*¥] Lo [ MEMCOD7-0
THIREFS0OK—] Ko vewe [iievcocssoz
e &
— ETIRXD30—H e port Fiievcoroz
— - et . ETHIRXDV:
PIC for GTM ETHIRXES ISURTOSDIO3-0
ADTRGO — ETHITXCLK—] HS-USRT YA
ADTRGT —| ETHITXD3-04—] ho SURTOSDIR.
ETHITXEN ] ISURTOCSIO
L TR
ERY 12 ETHILINKSTA—] HsusRT [EBHSURTISDIO3)
ExteLioo cockouputo KN 83 o ISURTISOIR
L g8
oo coskoupt [N EE — ——TJesssunsooo
33 - ]
Aovee—| e Fien w2 SURTZSOIR
AQVSS' ISURT2CSIO
i S - T 3
—| P SURTaSDI0S.0
AOCOITS 0—>| : HSUSRT [SBIISURTISERG
4 cm £ SURTSSOR
= T T T
Avss
ADCFY
AVRERL C‘_> S0 cnceo |[[orcsr || cncsz |[ orcss | cnce |[[crse | orces || crcer
ABCTS6—]
it woreo || worat || swor || [Emr
oo
oo
#0043 E
R e SeltProgramming
JPO_3 a—p PORT mode controller
0t )
e e
LPDCLK FLSCI3SCKI
tepoLkoUT +— | 1ou <:> FLSCI3RXD Flash Weter UF
FLSCIITYXO 4+— |
P00 +—
oI —>| DNF sampling RLIN3OTX ¢—— |
100 4= | nexus e ¢> clok selecto RUINGORX Runso
Tok 3] escanie RUINITX 4— RLIN3T
TRSTz —> . Dot RUNGTRX —»]
igital loise Filter ANF cLmao cLmal cLmaz cLMA3 cLmAd CLMAS
Rovz +— [NEUS IF Noise Fiter [ Gontrol ecige select) SENTORX ——] SENTAO
705 =2 oevug SENTOSPC0 +—]
s
SENTIR —]
cicRerP —»| ESS ESS e ESS I SentAT
T
CICREFN ——| SENTZRX ——bf SENTA2
P Fast Trace SENT2SPCO ¢— |
ToDNo+—
TODP 14— | Aurora Clock Operating SENTIRX —»| SENTAS
TODN1 < PORT osc || controler odes 'T‘ POF || cvm OTSO  [SENT3SPCO+—|
SenTAT
AUORSTZ — ] l — | | | | | | | | | | 1 SENTASPC0 +— |
AUDSYNGZ —3|  AUDR e R
AUDATAO <—| 522729929999 _ . Szga S gBaanacan N SENTSSPCO 4—|
AUDATA! <—| AURORES1IZZ = € M2 I 3 =9 900 XX 2288 S53>5>55>> 5
a FADUDRRRD IDAE SBT3 s 3 ST2Tab5520
AUDATAZ <—b| AURORESZZ £ 8 5 ol o513 B & zag¢e 5522072223 g
AUDATA3 <+—b] AURORESPDZ Z % b 2332 5330 H
ERAMRES2Z 4 W ©
Therearcaterdebugrisedpns. SIS
Plsase see Pin chaper o o detal

SENT7RX
SENT7SPCO

SENTAT

IR

F= ===

SENTBRX

SENTAS le—
|—» senTsspco

Figure 1.1

RH850/P1x-C chip block diagram

(P1H-CE)

RO1UHO0517EJ0140 Rev.1.40
December 20, 2023

RRENESAS

Page 44 of 3107



RH850/P1x-C Section 1 Overview

1.4 Features

(1/12)
Item Features
Pin and Port * Most of the digital pins have selectable functionalities from up to nine dedicated functions (up to four
Functions alternative functions with each In and Out and a special function) and a general purpose 1/O port.

o Selectable drivability for output pins
e Selectable pull-up/pull-down/off for input pins
e General purpose I/O port can be accessed per-pin basis by multi-CPU without mutual exclusion

CPU Subsystem e CPU
— High performance 32-bit architecture for embedded controllers
— 32-bit internal data busses
— Thirty-two 32-bit general purpose registers
— RISC type instructions set

* Load/ Store instructions with long / short format
* Three operand instructions
* Based on C language

— Operating modes: User mode / Supervisor mode

— Address space: 4GB linear address space for data and instruction
e Floating Point Unit (FPU)

— Supports single-precision (32-bit) and double-precision (64-bit)

Supports IEEE754 compliant data types and exceptions

Rounding modes: To nearest / Toward 0 / Toward + / Toward -«

— Handling of denormalized numbers: Truncation to zero / IEEE754 compliant exception
¢ Interrupt Handling

— 16 interrupt priority levels can be specified for each interrupt channel

— Two methods of interrupt handler address calculation

¢ Direct vector method
* Table reference method

— PUSHSP and POPSP instructions for fast context switch
e Protection Mechanisms
— Memory Protection Unit (MPU) protects memory regions against illegal accesses by software.

— Internal Peripheral Guard (IPG) protects registers of internal peripherals against illegal accesses by
software.

— PE Guard (PEG) protects Local RAM and internal peripheral registers against illegal accesses by
external bus masters.

— Global RAM (GRAM) Guard protects GRAM regions against illegal accesses by all bus masters.
e Instruction Cache
— Each CPU has its own instruction cache for the Code Flash.
e Local RAM
— Each CPU has its own Local RAM.
e Global RAM
— Each CPU can access Global RAM.
o Interprocessor Communication and Mutual Exclusion Mechanisms
— Interprocessor interrupt registers (IPIR)
— Semaphore registers

— CAXI (compare and exchange for interlock), LDL.W (load linked word) and STC.W (store conditional
word) instructions
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Item Features

Operating Modes e Operating modes
— Normal Operating Mode
— Serial Flash Programming Mode
— Boundary SCAN Mode
e Mode Setting

— Set by the mode selecting pins: FLMDO, FLMD1, MODEO, MODE1
(FLMD1, MODEO, MODEL1 can be used as GPIO as well.)

— Latched at Power-On Reset or System Reset 1

External Memory e Supports external memory access (Devices with conventional SRAM interface directly connectable)

Controller e Four Chip Select pins (CS0, CS1, CS2, CS3)
Up to 512 bytes linear address space for each CS

e 8-bit data bus
e Programmable data setup wait cycle independently for
— Each CS
— Read / Write
e Programmable write data hold wait cycle (deassertion edge of write strobe)
e Programmable Idle cycle independently for after read and after write bus cycle

Interrupt Functions e Three types of interrupt

— FENMI: FE-level non maskable interrupt

— FEINT: FE-level maskable interrupt

— EIINT: El-level maskable interrupt
» 16 priority levels for each interrupt independently
* Maskable for each interrupt independently

o Interrupt Controller

— Primary interrupt controller (INTC1)
e Each CPU (PE1 and PE2) has its own INTC1.
« Direct handling up to 2 FE-level interrupts and up to 32 El-level interrupts

— Secondary interrupt controller (INTC2)

e Shared by both CPUs
« Up to 224 interrupts notified to CPU via INTC1
« Each interrupt can be independently mapped to only one CPU or both CPUs in parallel.

Direct e Two types of DMA engine: DMAC and DTS

Memory — DMAC
Access

* Transfer information is stored in the DMAC control registers.
* Up to 16 channels (1 register set for each channel)
« Up to 128 DMA trigger source

- DTS

» Transfer information is stored in the dedicated SRAM (DTSRAM).
« Up to 128 channels can be active at the same time.
e Upto 128 DTS requests

e Address space: 4GB

« Transfer mode: Single transfer, Block transfer 1, Block transfer 2

o Transfer data size: 1/2/4/8/16 bytes

e Interrupt: Transfer Completion Interrupt, Transfer Count Match Interrupt
o Reload function support

e Chain function support

Power Supply e Dual Power Supply (DPS)
¢ Internal POC (Power On Clear) for safe startup
o Core Voltage Monitor (CVM) for the internal supply voltage (VDD) monitoring
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Item

Features

Reset Controller

e 6 reset functions

— Power-On Reset

— System Reset 1

— System Reset 2

— Application Reset 1

— Limited Reset

— Debug Reset

External output pin: RESETOUTZ

Automatic RAM initialization after some reset
Automatic HW BIST execution after some reset

Clock Controller

On-chip crystal resonant circuit (Main OSC)

On-chip internal oscillator which is used as a Backup clock during the clock start up and used for safety
purpose

On-chip PLL to generate the high speed internal clocks from Main OSC
Clock frequency
— Main OSC: 16/20/24MHz
— Internal oscillator: 16MHz
— Internal clocks generated by the PLL: up to 240MHz
Two software configurable external clock outputs
Software configurable clock dividers to enable flexible clock gear function

Power Down
Modes

HALT mode support in Main CPUs (PE1 and PE2) and ICUMC (ICUP)
Module Standby mode support in ICUMC and some peripheral module

Clocked Serial

Three-wire serial synchronous data transfer well known as SPI

Interface H Full duplex operation (simultaneous transfer and receive), receive only mode, or transmit only mode
Master mode and slave mode selectable
Phase of clock and data selectable for each chip select
Data transfer with MSB or LSB first selectable for each chip select
Transfer data length selectable from 2 to 16 bits in 1-bit units for each chip select
EDL (Extended Data Length) function for transferring data with more than 16 bits
Maximum transmission speed
— in master mode: up to 20Mbit/s
— in slave mode: up to 20Mbit/s
Bit rate selectable by BRG output (at Master mode) or by slave clock
Transmit mode, Receive mode and Transmit/Receive mode selectable
Buffer size is 128 words (1 word is data 32 bits + ECC 7 bits)
Memory mode selectable (FIFO, dual buffer, Tx-only buffer, direct access)
Built-in handshake function
Error detection (data consistency check, parity, time-out, overrun)
JOB enable control bit for AUTOSAR
RCB (Recessive Configuration for Broadcasting) bit for Broadcasting
LBM (Loop Back Mode) function for self test
Four different interrupt request signals (INTCSIHNTIC, INTCSIHNTIR, INTCSIHNTIRE, INTCSIHNTIJC)
IDLE State Control function
Silent mode communication for extended idle time
Automatically generation of chip select output signal with configurable active level
Data transfer without activated chip select
Transmission speed for each chip select is selectable out of four predefined baud rates (in master mode) or
by clock input signal from master (in slave mode)
Full DMA support for all CSIH registers
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Item Features

High-Speed e Communication and framing

Universal Half-duplex synchronous serial communication
Synchronous
Receiver /
Transmitter

Selectable : Master (transmission) and Slave (reception)
The status (master or slave) is shown by SDIR pin.

— MSB first
Communication frame length

« Data of 16 bits w/o parity bit
» Data of 15 bits with even parity bit
« Data of 15 bits with odd parity bit

o Number of the communication lane
— Selectable from 1, 2, and 4 lanes
e Communication rate
— Tx: 10 Mbps / lane (40 Mbps in 4 lanes) [TXCLK@80MHz]
— Rx: 40 Mbps / lane (160 Mbps in 4 lanes)
o Clock divider of TXCLK for the master communication clock
— Selectable from 8, 10, 12, 14, 16, 24, and 32
e Communication buffer size
— Transmission: 8 frames (4 frames x2)
— Reception: 64frames (32frames x2)
o Interrupt factor
— TX Completion Interrupt
— RX of First Frame Interrupt
— RX of Group Frames Interrupt
— RX Completion Interrupt
— Parity Error Interrupt
— RX Buffer Overflow Error Interrupt
— Error detection
— Parity Error (none/odd/even)
— RX Buffer Overflow Error
e Other function
— Integrated DMAC for communication data transfer
— Protect function against register write

RLIN e Compliant with LIN protocol spec versions 1.3, 2.0, 2.1, 2.2 and SAE J2602
e Three operating modes
— LIN Master
— LIN Slave
— UART (half-duplex, full-duplex)
o LIN Self-test mode with internal data loop back
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Item

Features

MCAN

Conforming to the ISO 11898-1

Data transfer rate is up to 1Mbps, individually for each CAN channel. For CAN FD, up to 8Mbps
Selectable ID type

— 11-bit Standard ID

— 11-bit Standard ID + 18-bit Extended ID

Message Buffer

— Up to 64 dedicated Receive Buffers

— Up to 32 dedicated Transmit Buffers
Supports all AUTOSAR requirements

— Transmit Abort Interrupt

— Non-waiting processing functionality

— Including more than 2 TX Buffers prioritization
Supports several measures for self-testing:external and internal loop back
Improved RX System

— Scalable RX FIFO structures, with up to 64 CAN Buffers per FIFO

— RX timestamp

— RX FIFO Timeout Interrupt

— FIFO filling level Interrupt
Improved TX System

— FIFO filling level supervision (interrupt)

— Support for transmit cancellation to avoid “inner priority inversion”

— Combined Message Buffer & TX FIFO and TX Queue Concept

— Dedicated TX message buffers for high-priority messages

— |D prioritization between TX buffers, TX Queue buffers and oldest TX FIFO element
— Transmit pause to separate two consecutive TX messages

e FIFOs

— Two configurable Receive FIFOs
— Configurable Transmit FIFO

— Configurable Transmit Queue

— Configurable Transmit Event FIFO
Enhanced reception filtering

— Support of 11bit and 29bit CAN identifier, each filter element is configurable for acceptance/rejection

— Programmable 29 bit CAN identifier acceptance filter mask for each entry
— Each acceptance filter element targets FIFO 0 or 1 or a dedicated RX Buffer

— Every FIFO or RX Buffer filter element can be used as a from-to range filter, as a filter for one or two

dedicated IDs or as a classic bit mask filter
— Each filter element can be enabled/disabled individually

e Supports TT_CAN level 2 according to 1ISO11898-4
e Supports Pretended Networking of AUTOSAR
e Supports Time Stamp function
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Item

Features

FlexRay

e Conforming to the FlexRay protocol specification v2.1

o Data transfer rate: up to 10 Mbit/s on each channel

o Data link layer clock frequency: 80MHz

¢ FlexRay channels: 2 (channel A and B)

o Message buffer

Up to 128 message buffers configurable
Configuration of message buffers with different payload lengths possible

— Each message buffer can be configured as receive buffer, as transmit buffer or as part of the receive
FIFO

Filtering for slot counter, cycle counter, and channel

o Message RAM
— 8 Kbyte of Message RAM for storage of e.g.

128 message buffers with max. 48 byte data section
up to 30 message buffers with 254 byte data section

e FIFO: One configurable receive FIFO

* Message buffer access
— by Host CPU via Input and Output Buffer

Input Buffer: Holds message to be transferred to the Message RAM
Output Buffer: Holds message read from the Message RAM

— by data transfer function

Input transfer: Message buffer content is transferred from LRAM/GRAM to Message RAM on CPU
request

Output transfer: Message buffer content is transferred from Message RAM to LRAM/GRAM
automatically

o Network management: Automatic HW support

o Interrupts: Maskable module interrupts

e Timer

— 2 absolute timers

— 1 relative timer

e NTU generation

— Generation of FlexRay macrotick

— Generation of FlexRay cycle

RO1UHO0517EJ0140 Rev.1.40 RENESAS Page 50 of 3107

December 20, 2023



RH850/P1x-C Section 1 Overview

(7/12)

Item Features

Ethernet o MAC (Media Access Controller)

Conforming to the IEEE 802.3 MAC layer standard
100Mbps or 10Mbps data transfer.

full or half-duplex mode.

— PHY interface: MIl (Media Independent Interface), RMII (Reduce Media Independent Interface)
o MAC port number: 2 ports
o DMA transfer function

— Each channel implements the H-Bus master function and transfers the received/transmitted data from/to
the RAM memory area.

— Supports the 8 times of the 32-bit burst transfer.

— Descriptor management system used by EDMAC (Data transfer without CPU intervention).

— Single-frame/single-descriptor and single-frame/multi-descriptor oparation.

— Transmission/reception status indication in descriptor.
e Address filter function

— Performs address filtering based on the destination address.

— Up to 32 different addresses can be configured individually.

— Supports the storm filter for broadcast frames.

— Supports the mode enable/disable function for broadcast frames by using CAM entry table.
e Others

— Magic packet detection and Wake-On-LAN signal output.

— PAUSE control frame format.

— CRC calculation for RX/TX frames.

— Interrupts for configurable error and status conditions.

— Internal loopback function (external loopback function can be realized with PHY interface).

— MAC management counters
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Item Features
SENT e Support of SENT standard protocol
— SAE J2716 JAN2010

e Supported features:
— SENT master function (= sensor data reception)
— Decoding the sensor data
— CRC for received data
— Falling-edge detection and timing measurement capabilities to receive the encoded signal
— Triple speed SENT
— Clock period rates in range of 1us to 90us
— Variable data transfer rates in range of

* 24.51to 65.8kbps (based on 6 nibble data at 3us clock rate)
e 73.510 197.4kbps (based on 6 nibble data at 1us clock rate)

— Unidirectional communication between sensor and MCU by standard
— Bidirectional communication between sensor and MCU supported by SPC enhancement of the standard

— Single edge data transmission, coded by the temporal distance of two consecutive detected falling edges
on the data line

— Transmission of frames with up to 6 data nibbles and additional status/communication nibble
— CRC protected data transmission

— CRC data is readable by SW

— Calibration phase at each data frame

— Multi-slave bus topology

— One optional pause pulse

e Each SENT macro consists of one SENT channel. If more than one SENT channel is required several SENT
macros can be implemented. See Table 22.2 for the number of implemented SENT channels.

e Each time stamp counter of the macros can run independently, or in order to synchronize the timestamp
across multiple channels, one instance can be set as master and reset the configured consecutive time
stamp counters. Depending on the total number of instances, more than one master-slave(s) pairs can be
configured.

e Each SENT macro supports below requirements in addition to SAE J2716 specification of JAN2010:
— R1: 32-Bit-Register for serial sensor data (24Bit+CRC6+READ-BiIt)
— R2: Includes comparator for sensor data evaluation
— R3: CRC check of received sensor data implemented but CRC code transparent
— R4: 32-Bit counter for time stamp (resolution: 1us)
— R5: clock ticks down to 1us
— R6: SPC (Short PWM Code) extension

« Enables bidirectional communication channel
* Master can pull down the signal to initiate SENT message transmission.

Watchdog Timer e One channel for one CPU
o Fixed activation code and variable activation code (VAC) selectable
e Two counter start modes available
— Automatic (default) start mode
— Software trigger start mode
e Generate an error signal to ECM on error detection
e Interrupt request generation at 75% of the counter overflow value
e Window function for refresh

System Timer e One 64-bit counter, which can be used as a long period timestamp
e Three 32-bit counters
e Four compare registers for each counter

Generic Timer GTM is a modular timer unit used to support chassis control applications by unloading the CPU from a high
Module interrupt load. Most of the task of GTM can run independently from the CPU. Two different GTM configurations
are implemented depending on product type.

RO1UHO0517EJ0140 Rev.1.40 RENESAS Page 52 of 3107
December 20, 2023



RH850/P1x-C

Section 1 Overview

(9/12)
Item Features
Peripheral Peripheral interconnect (PIC) connects some peripherals with each other in order to achieve enhanced
Interconnect functionality of a stand-alone function.
o ADCEF trigger select function
o Signal routing function for:
— ADCEF conversion interrupt routed to GTM input
— GTM output monitor for PWM diagnostic
— Hi-Z control function over external pin for GTM output
— Baud rate measurement for an UART (RLIN3)
A/D Converter o A/D conversion based on successive approximation (SAR-ADC) method
e 12-bit resolution
e Minimum conversion time: 1 us.
o Virtual channel concept
e Scan groups support
e Two scan modes: Multi-cycle scan mode and Continuous scan mode
e Asynchronous / synchronous suspend and resume function
o Interrupts and DMA transfers are supported.
e A/D converted value adding function
¢ Analog conversion voltage range can be set.
o Abundant safety functions are provided.
Functional Safety e Development compliant with ISO26262 functional safety standard.
o Major safety mechanisms
— Error Correction Code (ECC) and Error Detection Code (EDC)
— Lockstep function of Redundant Data Processing Units (CPU, DMA) with compare units
— Memory Protection Unit (MPU) and Slave Guards for Processor Element (PEG), Internal Peripheral
Modules (IPG), Global RAM (GRG) and Peripheral Bus (PBG)
— Field BIST at start-up test
— Error Control Module (ECM), for signaling error pin at failure detection by safety mechanisms
— Core Voltage Monitor (CVM)
— Clock Monitor (CLMA)
— Watch Dog Timer (WDTA)
— Data CRC (DCRB)
— Triple Modular Redundant (TMR) registers, for application independent parts to ensure robustness
against transient faults caused by Single Event Effects (SEE)
— Safety Oriented Chip Layout
Error Control Error Control Module (ECM) generates error signal to outside MCU, interrupts, and reset requests by the error

Module input signals from various error sources and monitor logics.

Interrupt request generation as against each error cause

Internal Reset (System Reset 2) request generation as against each error cause

Error signal generation as against error cause, which is connected to a dedicated digital output terminal
Current error status is confirmable.

Self-diagnosis function is implemented.

Time-out function of interrupt processing

ERROROUTZ release timer

Wait time is configurable by SW. After the configured time is passed, ERROROUTZ can be set to high by
SW.

Hi-Z control of GTM timer output terminals with PIC

When ECM catches the safety-related error, GTM timer output terminals will be Hi-Z by Low level of ECM
output.
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Item

Features

Data CRC Function

Supports the following four CRC generator polynomials in compliance with the AUTOSAR standard
— 32-bit Ethernet CRC

16-bit CCITT CRC

8-bit SAE J1850 CRC

8-bit 0x2F polynomial CRC

Core Voltage
Monitor

CVM monitors over and under voltage of the core voltage.
Violating the operating range of the core voltage is informed by:
— Single output pin (CVMOUTZ).
— Core voltage over and under-voltage flags
— CVM Reset

With the exception of diagnostic function, the CVM function is independent from internal or external RESET,
except for Power-On Reset.

Diagnostic function:

— CVM function is testable.

— Over and under-voltage error can be generated without influencing core voltage itself.
— CVM error test is done by changing reference voltage.

— For diagnostic the signal path to the CVMOUTZ pin can be masked.

— CVMOUTZ pin provides read back function to check pin level.

Clock Monitor

Up to six clock monitors depending on the device configuration.

Detects clock disturbance that results in lower or higher frequency than target frequency, and sends an error
notification to the ECM and INTC of ICUMC

Supports self-diagnosis function

Temperature
Sensor

Out of range detection of temperature for security
Operating modes

— Single measurement mode

— Continuous measurement mode

Interrupt generation

— Temperature Measurement End Interrupt (OTI)

— Temperature Rise/Drop Interrupt (OTULI)

— Temperature Alarm Error (OTABE) (This is routed to ICUMC and ECM)
— Temperature Sensor Error (OTE)
Self-diagnosis function support

On-Chip Debug

Debug control interface: NEXUS (JTAG) and Low-Pin-count Debug interface
Single- and Multi-core debug support via single interface for debugging and calibration
Synchronized multi-core debugging, triggering and controlling
Trigger/Event conditions configurable for hardware break function, tracing and timing measurement
Support of timing and performance measurement functions

High-level security protection feature

— Separate authentication mechanisms for non-secure resources and secure resources

— Flash contents protection in debug mode

Emulation Device

Extended debug interfaces
— JTAG / Low-Pin-count Debug interface
— Trace interface (Aurora): ED only
— Bypass interface (AUD): ED only
ERAM for Code Flash calibration
Extra capacity for Code Flash and GRAM
Comprehensive trace information for each CPU core, DMA and System bus including timestamp information
Separate power domains for ERAM and Trace interface (Aurora)
Emulation mode support for each Production Device (P1M-C and P1H-C)
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Item Features

FLASH Memory .

Code Flash

— Capacity: up to 8MB in Production Devices, up to 10MB in Emulation Device
— Dual banked configuration in Dual CPU devices (P1H-C and P1H-CE)

— Program unit: 256 bytes, Erase unit: 8KB or 32KB (depending on the block)
— Per-block OTP (One Time Programmable) support

— Per-block Write Protection support

— Security features

« Configurable region separation between non-secure and secure areas
» Password protection in the debug mode

Data Flash

— Capacity: up to 192KB for non-secure region, 32KB for secure region*l
— Program unit: 4 bytes, Erase unit: 64 bytes

ECC support for error detection and correction

Programming method

— Serial programming mode from an external flash writer

— Self programming mode from the internal CPU

BGO (BackGround Operation) support

— Code Flash read is possible during Data Flash P/E

— While the flash memory is erased / programmed / read in the bank, a flash memory in another bank, can

be erased / programmed / read.
Extra areas to store the system configuration parameters

Note 1.  Can be used as normal data flash in case of non-secure applications.

RAM Modules .

Main CPU (PE1 and PE2)

— Local RAM (LRAM)

— Instruction Cache (Tag and Data)
ICUMC

— Local RAM (LRAM)

— Instruction Cache (Tag and Data)
Global RAM (GRAM)

Emulation RAM (ERAM) (P1H-CE only)
FCU RAM

Peripheral modules

— DTS RAM

— CSIH RAM

- MCAN RAM

— FlexRay RAM

— Ethernet RAM

- GTM RAM

Error detection and correction for functional safety

Automatic RAM initialization after reset for LRAM, GRAM and peripheral RAMs
(exceptions: the head 1KB of LRAM in PE1, FCU RAM, ERAM and Ethernet RAM)

Boundary Scan .

Conforming to the IEEE 1149.1
Support instructions: BYPASS, EXTEST, SAMPLE/PELOAD, IDCODE
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Item

Features

Basic Security

HW level domain separation between secure and non-secure domains
Flash protection

Mode entry protection

Debugger authentication

Device degradation controlled by Flash configuration options

Secure watchdog timer

Cache protection

RAM initialization after reset

ICUMC e Dedicated CPU (RH850 G3K) for secure applications (depending on product type)

e Secure interrupts handling

o Dedicated secure peripherals
— AES Engine
— Random Number Generator (RNG)
— Timers

e Watchdog Timer

¢ Additional authentication for tool connection such as a debugger
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1.5 Difference among P1M-C, P1H-C and P1H-CE

Table 1.3 Abbreviation table

Full name Abbreviation
External Memory Controller MEMC
Interrupt Controller INTC
Direct Memory Access Controller DMAC
Data Transfer System DTS
Clocked Serial Interface H CSIH
High-Speed Universal Synchronous Receiver / Transmitter HS-USRT
FlexRay FLX
Ethernet Controller ETNA
Window Watchdog Timer WDTA
System Timer ST™M
Generic Timer Module GTM
Peripheral Interconnect PIC
AD Converter ADCF
Error Control Module ECM
Data CRC Function DCRB
Core Voltage Monitor CVM
Clock Monitor CLMA
Temperature Sensor oTsS
On-Chip Debug OCD
Emulation Device ED
Intelligent Cryptographic Unit — Master ICUMC

See Table 1.2.
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Section 2 Pin Functions

This section describes the pin and port functions.
Section 2.1, 2.2 describes the pin connection and respective pins.
Section 2.3 to 2.6 describes the general port functions.

Section 2.7 describe Noise filter & Edge detection.

2.1  Pin Connection Diagrams
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2.1.1

P1M-C (QFP-144) (TOP View)

P1M-C

P3_12
P3_10

ERROROUTZ
P39

VSs
VDD
P3_13

P38

P37

P3_6
E1VSS
E1VCC
P35
P3_4
P3_3
P3_2
P3_1
P3_0
P2_15
VDD
vss
P2_14
P2_13
P2 12
P2_11
P2_10
P29
P28
P27
P2_6
P25

144
143
142
141
140
139

138
137
136
135

P3_14
P4_0
Pa_1
Pa_2
Pa_3
Pa_a
P4_5
P4_6
Pa_7

E1VSS
E1VCC
P4_8
Pa_9
P4_10
P4_11
P4_12
VDD
vss
vee
P4_13
P4_14
P6_0
P6_1
ADC1I0
ADC1I1
ADC1I2
ADC1I3
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ADC1I5
ADC1I6
ADC1I7
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ALVREFH
ALVSS
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132
131
130
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128
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121
120
119
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116
115
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110
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4
4
50
1
52
53
54
55
7
8
59
62
63
4
65
66

67
68
69
70
71
72

108
107
106
105
104
103
102

100
99
98
97
96
95
94
93
92
91
90
89
88
87
86
85
84
83
82
81
80
79
78
7
76
75
74
73

AOVREFH
AOVSS
AOvCC
ADCOI9
ADCOI8
ADCOI7
ADCOI6

P1M-C

ADCOI5
ADCOI4
ADCOI3
ADCOI2
ADCOI1
ADCOI0

P6_2
P6_3
P5_0
P5_1
vss
VDD
P5_4
P5_5
P5_6
P5_7
EOVCC
EOVSS
P5_8
P5_9
P5_10
P5_11
P5_12
P5_13

P5_14

P5_15

P0O_O0

PO_1

P3_11

P1M-C

Figure 2.1

Pin Connection Diagram of P1M-C (QFP-144)
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2.1.2

P1M-C (BGA-292) (TOP View)

Pa_1

P43

P4_5

P4_7

P49

P4_11

P4_13

P6_0

ADC1I0

ADC1I2

ADC1I4

ADC1I6

ADC1I8

ADC1110|

P3 13| Pato| P3s| P36 | P34 | Pa2| P30 | P214] P212| P2 10| P28 | P26 | P24 | P22 P20

P1_6

P70 [ E1vSS [ E1VSS
E1vss | E1vss | E1vss

E1VSS [ E1VSS [ E1vss [ E1vss
E1vss | E1vss

P15

P13

P11

0SCVSsY

0SCVS§

JP0_4

JPO_1

JPO_3

PO_14

PO_10

FLMDO

P6_12 | P6_13

P0_8

P0_6

P0_4

EOVSS

EOVSS

6 [ Ps8 [ Ps10] P512] P514] POO

AovREFH| Aovee | Abcorio] ADcois| Apcols| ADCol4| ADCoI2| ADCOI0| P63 | P51 |

P55 | P57 | P59 | P511| P513] P5 15

P0_1

Figure 2.2

2.1.3

Pin Connection Diagram of P1M-C (BGA-292)

P1H-C (4MB) (BGA-292) (TOP View)

P40 P41

P42 P43

P44 P45

P46 P47

P48

ZX]

[ZEUN R

Pai2 [ paas

Pa_14 P60

P61

ADC1I0

apcin | aocie

Apci3 [ apcia

Apcis | Apcie

apci7 | apcis

s s

P23 [ P21

[Pz [ 7w

PLE

o [ vz | e [ v | ras | res

w0 [ woa | s

ElvsS P87

P15 P14

P13 P12

P11 X1

oscvss | xz

oscvss

P04

IPO_L

P03

PO_14

PO_10

FLMDO

oo [ roons T I T

oo [ rocoiz |_pos | pes | pas | ras | v

PO_8 PO_7

PO_6

PO_S

PO_4 P0_3

v [ e [ s [ v |

Focous | rocas | mocar | socas | aocos | aocon | ez | oo [ o |

Fovee | oo | rocas | aocos | rocon | aocoe | aocon | res | x| pes | x| res | mea

Figure 2.3

Pin Connection Diagram of P1H-C (4MB) (BGA-292)
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2.1.4  P1H-C (8MB) (BGA-292) (TOP View)

1 19 2

P21 A

P20 P16 s

P15 | PLa €

P13 P12 [

P11 X1 3

oscvss | xe F

oscvss | Resez | @

P04 | P00 H

o1 | oz 3

K pata | Poo spci12 Pe1s | Pos po3 | apos 3

L P61 | Apcuo po7 | Pos Po1s | Po13 L

M avct | apcuz ADC1IL4 Eovee | pos Po10 |cvmourz[  w

N avcts | Apcua EOvSs | Pos FLMD0 | P09 N

[} apctis | Apcus ADC1I16 P8 Po_7 [

R apci7 | apcus P06 P05 R

i aocie | Apcino o119 socon? [ aocons | aocons [ Eovee | Eovss | o7 | peo | peut Po4 P03 T

u apciL 4DCO19 socons | ocons | aoconz | psa | pes | pes | pes | peto Pe 14 | P2 U

Pe1s | P31l v

socon1 | abcos | abcor | abcos | abcos | abcon | ps2 | pso | esa | pss | pss | esio | stz | psu | poo | pox w

rovec | aocono | aocos | aocos | aocos | apcoz | apcoo | pes | esi | ess | sy | pso | esu | psis | psis Y

Figure 2.4 Pin Connection Diagram of P1H-C (8MB) (BGA-292)
215  P1H-CE (BGA-404) (TOP View)
20 21 22
A P24 A
s P22 | P16 B
c P4 | Pis c
D P2 | Pt D
E RESETZ | EVTz x2 E
F Pad EVioz | AUDCK | JP00 | F
G Pa7 | P svsvee | sysvee [ Jpo4 | AUDATAO| AUDATAT| G
H P410 | Peo | Pus EIVSS | JPO1 | P02 |AUDATAZ| AUDATA3| H
3 Pat3 | Pet2 | Patl P03 J
K Pe1 | o | peta P05 |AUDRSTZ CICREFP | CICREFN| Kk
L [ Apcio pre— lAupsYnez] L
m [ Apcis | apcie | aocin TopPt | TODNT | M
N [ Apcte | acis N
p [ Apciie | abcre EMUVSS TooPo | Toono | P
R [ Apcinz| apcim EMUVDD | EMUVCC! R
T [TAbcs| Apcina P09 T
U [Apbcin7| apciie P07 | Pota | PO13 | MSNZ | U
v ADC1118 | ADCINS EOVSS _ EOvSS | Eovss | Eovss | Pos6 P08 v
w ADCOI19 | ADCOI15 | ADCOI1T Pet0 | Pots | Pso | Ps1a | Psis | Pas | Pa1 | Pa2 | Poa w
Y AOVSS ADCol18 | ADcoi14 [ ADcoit0 | ADCOIS P65 P68 [ P12 | pse | Ps11 [ Psro [ Pos P97 P90 P4 P93 Y
AA JXYESl Aovee | apcor7 | apconts | apcols | apcorr [ aocorz [ aocon | pes | pes | Peo | Pe1s | Psi | Pss [ psz [ Psaa | oo | Pam ‘ AA
AB ADCOI16 | ADCOI12 | ADCOI8 | ADCO5 | ADCOM | ADCOIO | P62 | Pea | Pe7 | Pot1 | Po1s | P50 | P54 | Pss | P53 | pot AB
5 3 7 B g 0 i1 2 3 13 5 6 17 8 19 20 21 22

Figure 2.5 Pin Connection Diagram of P1H-CE (BGA-404)
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2.1.6  P1M-C/P1H-C (BGA-156) (TOP View)

1 2 3 4 5 6 7 8 9 10 11 12 13 14
A ERROROUTZ P312 | P39 | P37 | P36 | P35 | P34 | P28 | P26 | P25 | P24 A
B | P40 P3_14 | P3_13 | P3.10 | P38 | P33 | P30 | P29 | P27 | P23 | P22 P21 | B
D | Pas | P43 P13 | P12 | D
E | P47 | P46 P11 X1 E
F | pao | Pas oscvss| X2 F
G | P4_10 | P4_11 JPO_2 | JPO_4 |RESETZ| G
H | Pa12 | P43 PO_14 | JPO_1 | JPOO | H
J | Abciio | Abciit | ADC1i2 JPO5 | JPO3 | ]
K | Apc1is | ADCLI5 | ADC114 PO_10 |cvMOUTZ| K
L |Apcus | ADcu7 FLMDO | P05 | L
M ADCOI5 | ADCOI2 [JEOVEC _W P02 | P311 | M
N AOVREFH| ADCOI7 | ADCOI4 | ADCOIL | P54 | P55 | P59 | P5_12 | P5.15 | P0_O Po1 | N
P AOVCC | ADCOI6 | ADCOI3 | ADCOIO | P50 | P51 | P56 | P57 | P58 | P510 | P5_13 | P5_14 P

1 2 3 4 5 6 7 8 9 10 11 12 13 14

Figure 2.6 Pin Connection Diagram of P1M-C/P1H-C (BGA-156)

2.1.7 Term Definition
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.
The RH850/P1x-C provides the following port groups, indicated by the numbers in the table

below.
P1M-C/P1H-C P1H-C (4MB) P1H-C (8MB) P1H-C (8MB) ED
(156) P1M-C (144) P1M-C (292) (292) (292) (404)
Number of 7 8 10 1 1 1
Group
Name of PO to P5, JPO PO to P8, JPO PO to P7, P9, JPO PO to P9, JPO PO to P9, JPO PO to P9, JPO
Group
Port group index n
Each port group is identified by its own index “n” throughout this section; e.g.
PMCn for the port mode control register of the Pn port.
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".
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Alternative mode

In alternative mode, a pin can be used for various non-general-purpose input/output functions.
It is such as CSl and INTP.

SHMTL1/SHMT2/SHMT4

Denotes input buffer types. Each types have a different DC characteristics.
For detail, refer to the Section 35, Electrical Specifications.

GPIO/HSIO.

GPIO indicates General purpose 1/0 and HSIO indicates High speed 1/0O.
For detai, refer to the Section 35, Electrical Specifications.
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2.2 Pin List

2.2.1 Pin List and Function assignment
CAUTION

To prevent malfunction, secure reset value to registers that are not available for the
individual product. For port availability of each product see Table 2.1.

Table 2.1 Pin List (1/9)

P1H-C (4MB) P1H-C (8VB) Port buffer settings

Port Port Port
Superset Port Input Input Output
Pkg 292 Pkg 292 Ref.Nr. name Type Type Type

SHMT4 SHMT2

12 10 E1VSS El E1VSS El E1VSS El E1VSS El E1VSS E1 E1VSS E1VSS
vss vss vss vss vss
13 1 E1VCC El E1VCC El E1vCC El E1VCC El E1vCC El E1VCC E1vCC
vee vee vee vee vee
14 12 P4_8 F2 P4_8 G1 P48 G1 P48 G1 P48 H3 P48 P4_8 SHMTL  SHMT4 GPIO
15 13 P49 F1 P4_9 G2 P4_9 G2 P49 G2 P49 H2 P49 P49 SHMT1  SHMT4 GPIO
16 14 P4_10 G1 P4_10 H1 P4_10 H1 P4_10 H1 P4_10 H1 P4_10 P4_10 SHMT1  SHMT4 GPIO
17 15 P4_11 G2 P4_11 H2 P4_11 H2 P4_11 H2 P4_11 33 P4_11 P4_11 SHMTL  SHMT4 GPIO
18 16 P4_12 H1 P4_12 a1 P4_12 a P4_12 a1 P4_12 32 P4_12 P4_12 SHMTL  SHMT4 GPIO
19 17 VDD VDD VDD VDD VDD VDD VDD VDD VDD VDD VDD VDD
20 18 vss vss  vss Vvss  vss vss  vss Vvss  vss vss  vss Vss
21 19 vee vee vee vee vee vee vee vee vee vee vee vee
22 20 P4_13 H2 P4_13 32 P4_13 32 P4_13 32 P4_13 a1 P4_13 P4_13 SHMT1  SHMT4 GPIO
23 21 P4_14 K1 P4_14 K1 P4_14 K1 P4_14 K3 P4_14 P4_14 SHMTL  SHMT4 GPIO
24 22 P6_0 K2 P6_0 K2 P6_0 K2 P6_0 K2 P6_0 P6_0 SHMTL  SHMT4 GPIO
25 23 P6_1 L P6_1 L1 P6_1 L P6_1 K1 P6_1 P6_1 SHMTL  SHMT4 GPIO
26 L3 ERAM ERAM SHMT2
RESPDZ RESPDZ
27 L2 ERAM ERAM SHMT2
RES2Z RES2Z
28 24 ADC110 a ADC110 L2 ADC110 L2 ADC110 L2 ADC1I0 L1 ADC110 ADC1I0
29 25 ADC1I1 32 ADC1I1 ML ADC1I1 M1 ADC1I1 ML ADC1I1 M3 ADC1I1 ADC1I1
30 26 ADC112 33 ADC1I2 M2 ADC112 M2 ADC1I2 M2 ADC112 M2 ADC1I2 ADC112
31 27 ADC1I3 K1 ADC113 N1 ADC1I3 N1 ADCLI3 N1 ADCLI3 M1 ADCLI3 ADCLI3
32 28 ADC114 K3 ADC1I4 N2 ADC114 N2 ADC1I4 N2 ADC114 N3 ADC1I4 ADC114
33 29 ADC1I5 K2 ADC1I5 PL ADC1I5 P1 ADC1I5 PL ADC1I5 N2 ADC1I5 ADC1I5
34 30 ADC116 L1 ADC116 P2 ADC116 P2 ADC116 P2 ADC1I6 N1 ADC116 ADC1I6
35 31 ADC1I7 L2 ADC117 R1 ADC1I7 R1 ADC117 R1 ADC1I7 P3 ADC1I7 ADC1I7
36 32 ADC1I8 R2 ADC1I8 R2 ADC1I8 R2 ADC1I8 P2 ADC1I8 ADC1I8
37 33 ADC119 T ADC119 T ADCLI9 T1 ADCLI9 P1 ADCLI9 ADCLI9
38 T2 ADC1I10 T2 ADC1I10 T2 ADC1110 R3 ADC1I10 ADC1110
39 u2 ADC1I11 u2 ADC1111 u2 ADC1111 R2 ADC1I11 ADC1I11
40 Ka ALVSS K4 ADC1112 Ka ADC1112 R1 ADC1I12 ADC1112
a1 L4 ALVSS L4 ADC1113 L4 ADC1113 T3 ADC1113 ADC1113
42 M4 ALVSS M4 ADC1114 M4 ADC1I14 T2 ADC1114 ADC1114
43 N4 ALVSS N4 ADC1I15 N4 ADC1I115 T1 ADCLI15 ADC1I15
a4 P4 ALVSS P4 A1VSS P4 ADC1116 u2 ADC1I16 ADC1116
45 P5 ALVSS P5 ALVSS P5 ADC1117 uL ADC1117 ADC1117
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Table 2.1

Pin List (2/9)

Port buffer settings

Port Port Port Port
Input Input Input Output
Type Type Type Type

P1H-C (4MB) P1H-C (8VB)

Ref. Superset  Port

N Pkg 202 Pkg 292 Ref.Nr. name

46 R4 ALVSS R4 ALVSS R4 ADC1118 ADC1118 ADC1118

a7 T4 ALVSS T4 ALVSS T4 ADC1I19 v2 ADC1119 ADC1I19

48 34 AlvCC M1 AlvCC u1 AlvCC u1 AlvCC u1 AlvCC AL AlvCC AlvCC
vee

49 35 A1VREFH M2 ALVREFH Vi A1VREFH Vi ALVREFH Vi ALVREFH Y1 ALVREFH ALVREFH

50 36 ALVSS N1 ALVSS V2 ALVSS v2 ALVSS V2 ALVSS Y2 ALVSS ALVSS

A1VSS AlVSS

AOVREFH AOVREFH

A1VSS

AOVREFH

AlVSS

AOVREFH

A1VSS

AOVREFH

AlVSS

AOVREFH

A1VSS

AOVREFH

54 38 AOVSS N2 AOVSS w3 AOVSS w3 AOVSS w3 AOVSS AA3  AOVSS AOVSS
55 38 AOVSS A0 AOVSS A0 AOVSS A0 AOVSS A0 AOVSS A0 AOVSS AOVSS
vss vss vss vss vss
56 39 Aovee P2 Aovce Ya Aovee Y4 Aovce Ya Aovee A0 Aovce Aovee
vee
57 us AOVSS us AOVSS us ADCOI19 w5 ADCOI19 ADCOI19
58 us AOVSS us AOVSS us ADCOI18 Y5 ADCOI18 ADCOI18
59 7 AOVSS 7 AOVSS 7 ADCOIL7 AA5  ADCOIL7 ADCOIL7
60 u7 AOVSS u7 AOVSS u7 ADCOI16 AB5  ADCOI16 ADCOI16
61 T8 AOVSS T8 ADCOI15 T8 ADCOI15 we ADCOI15 ADCOI15
62 us AOVSS us ADCOI14 us ADCOIL4 Y6 ADCOI14 ADCOI14
63 To AOVSS To ADCOI13 To ADCOI13 AAS  ADCOIL3 ADCOI13
64 u9 AOVSS U9 ADCOI12 u9 ADCOI12 AB6 ADCOI12 ADCOI12
65 w4 ADCOI1L wa ADCOI11 w4 ADCOI11 w7 ADCOI11 ADCOI1L
66 Y5 ADCOI10 Y5 ADCOI10 Y5 ADCOI10 Y7 ADCOI10 ADCOI10
67 40 ADCOI9 w5 ADCOI9 w5 ADCOI9 w5 ADCOI9 AA7  ADCOI9 ADCOI9
68 a1 ADCOI8 Y6 ADCOI8 Y6 ADCOI8 Y6 ADCOI8 AB7  ADCOI8 ADCOI8
69 42 ADCOI7 N4 ADCOI7 w6 ADCOI7 we ADCOI7 w6 ADCOI7 AAB  ADCOI7 ADCOI7
70 43 ADCOI6 P3 ADCOI6 % ADCOI6 Y7 ADCOI6 % ADCOI6 Y8 ADCOI6 ADCOI6
71 a4 ADCOI5 M5 ADCOIS w7 ADCOI5 w7 ADCOIS w7 ADCOIS AB8  ADCOIS ADCOIS
72 45 ADCOI4 N5 ADCOI4 Y8 ADCOI4 v8 ADCOI4 Y8 ADCOI4 AB9  ADCOI4 ADCOI4
73 46 ADCOI3 P4 ADCOI3 w8 ADCOI3 ws ADCOI3 w8 ADCOI3 Yo ADCOI3 ADCOI3
74 a7 ADCOI2 M6 ADCOI2 Yo ADCOI2 Y9 ADCOI2 Yo ADCOI2 AA9  ADCOI2 ADCOI2
75 48 ADCOIL NG ADCOIL w9 ADCOIL w9 ADCOIL w9 ADCOIL AA10  ADCOIL ADCOIL
76 49 ADCOI0 P5 ADCOI0 Y10  ADCOI0 Y10  ADCOI0 Y10  ADCOI0 AB10  ADCOI0 ADCOI0
77 VDD VDD VDD VDD VDD VDD VDD VDD VDD VDD VDD
78 50 P6_2 W10 P62 W10  P6_2 W10 P62 AB1L  P6_2 P6_2 SHMTL  SHMT4 GPIO
79 51 P6_3 Yii P63 YiL P63 Yii P63 AALL P63 P6_3 SHMTL  SHMT4 GPIO
80 Ul P64 Ul P64 Ul P64 AB12  P6_4 P6_4 SHMTL  SHMT4 GPIO
81 Uil Pes Uil P6S Uil P6s Y10 P65 P6_5 SHWMTL  SHMT4 GPIO
82 u12 P6_6 u12 P6_6 v12 P6_6 AA12 P6_6 P6_6 SHMT1 SHMT4 GPIO
83 EO0 EOvVCC E0 EovCe EO0 EOvVCC E0 EovCe EOvVCC
vee vce vee vce
84 EO0 EOVSS EO EOVSS EO0 EOVSS EO0 EOVSS EOVSS
vss vss vss vss
85 Ti2  EOVSS Ti2 P67 Ti2 P67 ABI3  P6_7 P6_7 SHMTL  SHMT4 GPIO
86 u13 EOVSS u13 P6_8 u13 P6_8 Y P6_8 P6_8 SHMT1 SHMT4 GPIO
87 T3 EOVSS T3 P69 T3 P69 AA13 P69 P6_9 SHMTL  SHMT4 GPIO
88 U4 P6_10 U4 P6_10 U4 P6_10 w12  P6_10 P6_10 SHMTL  SHMT4 GPIO
89 Ti4 P11 T4 Pe_ll T4 P61l AB14  P6_11 P6_11 SHMTL  SHMT4 GPIO
% uis  P6_12 Uis  P6_12 uis  P6_12 Yi2  P6_12 P6_12 SHMTL  SHMT4 GPIO
91 Ul P6_13 Ule  P6_13 Ul P6_13 AA14  P6_13 P6_13 SHMTL  SHMT4 GPIO
92 u19 EOVSS u19 P6_14 u19 P6_14 AB15 P6_14 P6_14 SHMT1 SHMT4 GPIO
93 vie  EOVSS Vi P6_15 V19 P6_15 W13 P6_15 P6_15 SHMTL  SHMT4 GPIO
% 52 P5_0 P6 P5_0 Wil P50 Wil P50 Wil P50 AB16 P50 P5_0 SHMTL  SHMT4 GPIO
95 53 P5_1 P7 P51 Yi2 P51 Yi2 P51 Yi2 P51 AAI5 P51 P5_1 SHMTL  SHMT4 GPIO
9% 54 vss vss  vss vSs  vss vss  vss vSs  vss vss  vss vss
97 55 VDD VDD VDD VDD VDD VDD VDD VDD VDD VDD VDD VDD
98 56 P5_4 N7 P5_4 W12 P54 wi2 P54 wi2 P54 AB17 P54 P54 SHMTL SHMT4, GPIO
99 57 P5_5 N8 P5_5 Y13 P5_5 Y13 P5_5 Y13 P5_5 AA16 P5_5 P5_5 SHMT1 SHMT4 GPIO
100 58 P5_6 P8 P5_6 Wi3 P56 W13 P56 Wi3 P56 Y13 P56 P5_6 SHMTL  SHMT4 GPIO
01 59 P5_7 P9 P57 Yi4 P57 Y14 P57 Yi4 P57 AAL7 P57 P5_7 SHMTL  SHMT4 GPIO
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Table 2.1 Pin List (3/9)

P1H-C (4MB) P1H-C (8MB) Port buffer settings
Port Port Port Port Port
Ref. Superset Port Input Input Input Input output
Nr. Pkg 292 Pkg 292 Ref.Nr. name Type Type Type Type Type
102 60 EOVCC EO EOVCC EO0 EOVCC EO EOVCC EO0 EOVCC EO EOVCC EOVCC
vce vce vce vce vce
103 61 EOVSS EO0 EOVSS EO0 EOVSS EO0 EOVSS EO0 EOVSS EO0 EOVSS EOVSS
Vvss Vvss Vvss Vvss Vvss
104 62 P58 P10 P58 w14 P58 wi4 P58 w14 P58 AB18 P58 P58 SHMT1 SHMT4. GPIO
105 63 P5_9 N9 P5_9 Y15 P5_9 Y15 P5_9 Y15 P5_9 wi4 P5_9 P5_9 SHMT1 SHMT4 GPIO
106 64 P5_10 P11 P5_10 Wis P5_10 w15 P5_10 Wis P5_10 Y15 P5_10 P5_10 SHMT1 SHMT4 GPIO
107 65 P5_11 Y16 P5_11 Y16 P5_11 Y16 P5_11 Y14 P5_11 P5_11 SHMT1 SHMT4 GPIO
108 66 P5_12 N10 P5_12 W16 P5_12 w16 P5_12 W16 P5_12 wis P5_12 P5_12 SHMT1 SHMT4 GPIO
109 67 P5_13 P12 P5_13 Y17 P5_13 Y17 P5_13 Y17 P5_13 AB19  P5_13 P5_13 SHMTL SHMT4. GPIO
10 68 P5_14 P13 P5_14 W17  P5_14 w17  P5_14 W17 P5_14 AAI8  P5_14 P5_14 SHMT1 SHMT4, GPIO
111 69 P5_15 N11 P5_15 Yi8 P5_15 Yis P5_15 Yi8 P5_15 W16 P5_15 P5_15 SHMT1 SHMT4 GPIO
12 70 PO_O N12 PO_0O wis PO_O wis PO_0O wis PO_O AA19 PO_0O PO_O SHMT1 SHMT4 GPIO
13 71 PO_1 N14 PO_1 w19 PO_1 w19 PO_1 w19 PO_1 AB20 PO_1 PO_1 SHMT1 SHMT4 GPIO
14 72 P3_11 M14 P3_11 V20 P3_11 V20 P3_11 V20 P3_11 AA20 P3_11 P3_11 SHMT1 SHMT4 GPIO
115 17 EOVSS Ti7 P9_0 T17 P90 Y18 P9_0 P90 SHMT1 SHMT4 GPIO
116 R17 EOVSS R17 P9_1 R17 P9 1 w18 P91 P9 1 SHMT1 SHMT4. GPIO
17 P17 EOVSS P17 P9_2 P17 P9_2 w19 P9_2 P9_2 SHMT1 SHMT4 GPIO
18 P16 EOVSS P16 P9_3 P16 P9_3 Y20 P9_3 P9_3 SHMT1 SHMT4 GPIO
19 EO EOVCC EO0 EOVCC (see EO EOVCC EO0 EOVCC EO EOVCC EOVCC
vce vce comment) vce vce vce
120 EO EOVSS EO0 EOVSS (see EO EOVSS EO0 EOVSS EO EOVSS EOVSS
Vvss Vvss comment) Vvss Vvss Vvss
121 N17 EOVSS N17 P9_4 N17 P9_4 Y19 P9_4 P9_4 SHMT1 SHMT4 GPIO
122 M17 EOVSS M17 P9_5 M17 P9_5 w17 P9_5 P9_5 SHMT1 SHMT4 GPIO
123 L17 EOVSS L7 P9_6 L17 P9_6 AA21 P9_6 P9_6 SHMT1 SHMT4 GPIO
124 L16 P9_7 (see L16 P9_7 L16 P9_7 Y17 P9_7 P9_7 SHMT1 SHMT4 GPIO
comment)
125 K17 P9_8 (see K17 P9 8 K17 P98 Y16 P9 8 P98 SHMT1 SHMT4. GPIO
comment)
126
127 73 PO_2 M13 PO_2 u20 PO_2 u20 PO_2 u20 PO_2 Y21 SHMT1 SHMT4 GPIO
128 74 PO_3 T20 PO_3 T20 P0O_3 T20 PO_3 Y22 SHMT1 SHMT4 GPIO
129 75 PO_4 Ti9 PO_4 T19 PO_4 Ti9 PO_4 w20 SHMT1 SHMT4 GPIO
130 76 PO_5 L14 PO_S R20 PO_5 R20 PO_S R20 PO_5 w21 SHMT1 SHMT4. GPIO
131 7 PO_6 R19 PO_6 R19 PO_6 R19 PO_6 vi9 SHMT1 SHMT4 GPIO
132 78 PO_7 P20 PO_7 P20 PO_7 P20 PO_7 u19 SHMT1 SHMT4 GPIO
133 79 PO_8 P19 PO_8 P19 PO_8 P19 PO_8 V20 SHMT1 SHMT4 GPIO
134 80 PO_9 N20 PO_9 N20 PO_9 N20 PO_9 T19 SHMT1 SHMT4 GPIO
135 81 FLMDO L13 FLMDO N19 FLMDO N19 FLMDO N19 FLMDO va21 SHMT2
136 82 K14 M20 M20 M20 w22 SHMT2 GPI0500
hm (CVM
ouT)
137 83 EOVSS EO EOVSS EO0 EOVSS EO EOVSS EO0 EOVSS EO
vss vss vss vss vss
138 84 EOVCC EO0 EOVCC EO0 EOVCC EO EOVCC EO0 EOVCC EO0
vee vee vee vee vee
139 85 PO_10 K13 PO_10 M19 PO_10 M19 PO_10 M19 PO_10 V22 SHMT1 SHMT4 GPIO
(RESETO
uT)
140 86 VDD VDD VDD VDD VDD VDD VDD VDD VDD VDD
141 87 vss vss vss vss vss vss vss vss vss vss
142 88 PO_13 120 PO_13 L20 PO_13 120 PO_13 u21 SHMTL SHMT4. GPIO
143 89 PO_14 H12 PO_14 L19 PO_14 L19 PO_14 L19 PO_14 u20 SHMT1 SHMT4 GPIO
144 u22 SHMT1
145 R19
146 P19
147 T21 SHMT2
148 T20 SHMT2
149 T22 SHMT2
150 R18
151
152 P18
153
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RH850/P1x-C

Section 2 Pin Functions

Table 2.1 Pin List (4/9)

P1H-C (4MB)

P1H-C (8VB)

Port buffer settings

Ref.

N Pkg 202 Pkg 292

154

155

156

157

158

159

160

161

162

164

165

166

167

168

169

170

171

172

175

176

177

178

179

182

183

184

185

186

187

188

189

190 97 vss vss  vss vSs  vss vss  vss vSs  Vss vss  vss

191 98 VDD VDD VDD VDD VDD VDD VDD VDD VDD VDD VDD

192 99 X2 F14 X2 F20 X2 F20 X2 F20 X2 E22 X2

193 100  OSCVSS F13  OSCVsS Fl9  OSCVSS F19  OSCVSS Fl9  OSCVSS D22 OSCVSS

194 G19  OSCVSS Gl9  0SCVsS G19  OSCVSS

195 101 X1 El4 X1 E20 X1 E20 X1 E20 X1 c2 X1

196 102 Sysvce sys  sysvce sys  sysvce sys  sysvce sys  sysvce sys  sysvce
vee vee vee vee vee

197 103 P11 E13 P11 E19 P11 E19 P11 E19 P11 D21 PL1

198 104 P12 D14 P12 D20 P12 D20 P12 D20 P12 D20 P12

199 105 P13 D13 P13 D19 P13 D19 P13 D19 P13 c21 P13

200 106 P14 cia P14 c20 P14 c20 P14 c20  PL4 c20 P14

201 107  EIvcC E1 ElvCC E1 E1VCC E1 ElvCC E1 E1VCC E1 ElvCC
vee vee vee vee vee

202 108 E1vsS E1 E1VSS El E1VSS E1 E1VSS El E1VSS E1 E1VSS
vss vss vss vss vss

203

204 c19  PLS cl9 P15 cl9  PLS D19 PLS5

205 B19 P16 B9 P16 Bl9 P16 B2l P16

206 D16 P17 D16 PL7 D16 P17 c19 P17

207 109 P20 c13 P20 B8 P20 B8 P20 B8 P20 D17 P20

208 110 P21 Bl4 P21 A8 P21 Al8 P21 A8 P21 ci8 P21

200 11 P22 B2 P22 B17 P22 B17 P22 B17 P22 B20 P22

210 112 P2_3 Bl P23 A7 P23 A7 P23 A7 P23 c1i7 P23

211 13 P2_4 A13 P24 B16 P24 B16 P24 B16 P24 A0 P24

212 114 P25 A2 P25 A6 P25 A6 P25 A6 P25 B9 P25

213 15 P26 ALl P26 BI5 P26 B15 P26 BI5 P26 D16 P26

214 16 P27 B0 P27 A5 P27 A5 P27 A5 P27 D15 P27

Port Port Port Port Port
Port Input Input Input Input Output
name Type Type Type Type Type
SHMT1 SHMT4, GPIO
SHMT1 SHMT4, GPIO
SHMT1 SHMT4 GPIO
SHMT1 SHMT4 GPIO
SHMT1 SHMT4 GPIO
SHMT2
GPIO50
Ohm
SHMT1
CMos
CMos
Ccmos
Ccmos
CMOS
CMOS
CMOs
SHMT2
vss
VDD
X2
oscvss
oscvss
X1 Special
sysvce
P11 SHMT1 SHMT4 GPIO
P12 SHMT1 SHMT4 GPIO
P13 SHMT1 SHMT4 GPIO
P14 SHMT1 SHMT4 GPIO
E1vCC
E1vss
P15 SHMT1 SHMT4 GPIO
P16 SHMT1 SHMT4 GPIO
P17 SHMT1 SHMT4, GPIO
P20 SHMT1 SHMT4 GPIO
P21 SHMT1 SHMT4 GPIO
P2_2 SHMT1 SHMT4 GPIO
P23 SHMT1 SHMT4 GPIO
P2_4 SHMT1 SHMT4 GPIO
P25 SHMT1 SHMT4, GPIO
P26 SHMT1 SHMT4 GPIO
P27 SHMT1 SHMT4 GPIO

RO1UHO0517EJ0140 Rev.1.40
December 20, 2023

Page 67 of 3107



RH850/P1x-C Section 2 Pin Functions

Table 2.1 Pin List (5/9)

P1H-C (4MB) P1H-C (8MB) Port buffer settings
Port Port Port Port Port
Ref. Superset Port Input Input Input Input Output
Nr. Pkg 292 Pkg 292 Ref.Nr. name Type Type Type Type Type
215 17 P2_8 A10 P2_8 B14 P28 B14 P2_8 B14 P28 A19 P2_8 P28 SHMT1 SHMT4 GPIO
216 18 P29 B9 P2_9 Al4 P29 Al4 P2_9 Al4 P29 B18 P2_9 P29 SHMT1 SHMT4 GPIO
217 19 P2_10 B13 P2_10 B13 P2_10 B13 P2_10 C16 P2_10 P2_10 SHMT1 SHMT4 GPIO
218 120 P2 11 A13 P2_11 A13 P2_11 A13 P2_11 A18 P2_11 P2 11 SHMT1 SHMT4, GPIO
219 121 P2_12 B12 P2_12 B12 P2_12 B12 P2_12 B17 P2_12 P2_12 SHMT1 SHMT4 GPIO
220 122 P2.13 A12 P2.13 AL2 P2_13 A12 P2.13 AL7 P2_13 P2.13 SHMTL SHMT4. GPIO
221 123 P2_14 B11 P2_14 B11 P2_14 B11 P2_14 B16 P2_14 P2_14 SHMT1 SHMT4 GPIO
222 124 vss vss vss vss vss vss vss vss vss vss
223 125 VDD VDD VDD VDD VDD VDD VDD VDD VDD VDD
224 126 P2_15 AlL P2_15 ALL P2_15 AlL P2_15 A16 P2_15 P2_15 SHMT1 SHMT4 GPIO
225 K16 E1VSS K16 P8_15 K16 P8_15 cis P8_15 P8_15 SHMT1 SHMT4 GPIO
226 J17 E1vss Ji7 P8_14 J17 P8_14 D14 P8_14 P8_14 SHMT1 SHMT4 GPIO
227 H17 E1vss H17 P8_13 H17 P8_13 c14 P8_13 P8_13 SHMT1 SHMT4 GPIO
228 G17 E1vss G17 P8_12 G17 P8_12 B15 P8_12 P8_12 SHMT1 SHMT4 GPIO
229 F17 E1vVSs F17 P8_11 F17 P8_11 Al5 P8_11 P8_11 SHMT1 SHMT4 HSIO
230 E17 E1VSS E17 P8_10 E17 P8_10 D13 P8_10 P8_10 SHMT1 SHMT4 Hslo
231 D15 E1VSS D15 P89 D15 P89 B14 P89 P89 SHMT1 SHMT4 Hslo
232 D14 E1vss D14 P8_8 D14 P8_8 Al4 P8_8 P8_8 SHMT1 SHMT4 GPIO
233 El4 E1vss El4 P8_7 El4 P8_7 c13 P8_7 P8_7 SHMT1 SHMT4 GPIO
234 D13 E1vss D13 P8_6 D13 P8_6 c12 P8_6 P8_6 SHMT1 SHMT4 GPIO
235 E1 E1vVSs E1 E1VSs E1 E1vSs El E1VSs E1vVSs
Vvss vss Vvss vss
236 El ElvCC E1l ElvCC El ElvCC E1l ElvCC ElvCC
vee vee vee vee
237 D12 E1vss D12 P8_5 D12 P8_5 B13 P8_5 P85 SHMT1 SHMT4 GPIO
238 D11 E1vss D11 P8_4 D11 P8_4 A13 P8_4 P8_4 SHMT1 SHMT4 GPIO
239 E1l E1vVSs E1l P8_3 E1l P8_3 c11 P8_3 P8_3 SHMT1 SHMT4 GPIO
240 D10 E1vSs D10 P8_2 D10 P8_2 B12 P8_2 P8_2 SHMT1 SHMT4 GPIO
241 E10 E1VSS E10 P8 1 E10 P8 1 AL2 P8 1 P8_1 SHMT1 SHMT4 GPIO
242 E9 E1vss E9 P8_0 E9 P8_0 ALl P8_0 P8_0 SHMT1 SHMT4 GPIO
243 D9 P70 D9 P7_0 D9 P70 Cc10 P7_0 P70 SHMT1 SHMT4 GPIO
244 D8 P7_1 D8 P7_1 D8 P7_1 B11 P7_1 P7_1 SHMT1 SHMT4 GPIO
245 D7 P7_2 D7 P7_2 D7 P7_2 A10 P7_2 P7_2 SHMT1 SHMT4 GPIO
246 D6 P73 D6 P7_3 D6 P73 B10 P7_3 P73 SHMT1 SHMT4 GPIO
247 D5 P74 D5 P7_4 D5 P7_4 A9 P7_4 P7_4 SHMT1 SHMT4 GPIO
248 E4 P75 E4 P75 E4 P75 BY P75 P75 SHMT1 SHMT4 GPIO
249 Fa E1VSS Fa P76 Fa P76 A8 P76 P76 SHMT1 SHMT4. GPIO
250 G4 E1vss G4 P7_7 G4 P7_7 B8 P7_7 P7_7 SHMT1 SHMT4 GPIO
251 H4 E1vVSs H4 P7_8 H4 P7_8 co P7_8 P78 SHMT1 SHMT4 GPIO
252 Ja E1vVSs J4 P7_9 J4 P79 A7 P79 P79 SHMT1 SHMT4 GPIO
253 127 P3.0 B8 P30 B10 P3.0 B10 P30 B10 P3_0 B7 P30 P3_0 SHMT1 SHMT4, GPIO
254 128 P31 A10 P31 A10 P31 A10 P31 A6 P31 P31 SHMT1 SHMT4. GPIO
255 129 P32 B9 P32 B9 P32 B9 P32 c8 P32 P32 SHMT1 SHMT4. GPIO
256 130 P3_3 B7 P3_3 A9 P3_3 A9 P3_3 A9 P3_3 B6 P3_3 P3_3 SHMT1 SHMT4 GPIO
257 131 P3_4 A9 P3_4 B8 P3_4 B8 P3_4 B8 P3_4 AS P3_4 P3_4 SHMT1 SHMT4 GPIO
258 132 P35 A8 P3_5 A8 P35 A8 P3_5 A8 P35 c7 P3_5 P35 SHMT1 SHMT4 GPIO
259 133 ElvCC E1l ElvCC El ElvCC E1l ElvCC El ElvCC E1l ElvCC ElvCC
vee vce vee vce vee
260 134 E1vss E1 E1VSs E1 E1vss E1 E1VSs E1 E1vss E1 E1VSs E1vss
vss vss vss vss vss
261 135 P3_6 A7 P3_6 B7 P3_6 B7 P3_6 B7 P3_6 BS P3_6 P3_6 SHMT1 SHMT4 GPIO
262 136 P3_7 A6 P3_7 AT P3_7 A7 P3_7 AT P3_7 D3 P3_7 P3_7 SHMT1 SHMT4 GPIO
263 137 P38 B6 P38 B6 P38 B6 P3_8 B6 P38 c5 P3_8 P38 SHMT1 SHMT4 GPIO
264 138 P39 AS P39 A6 P39 A6 P39 A6 P39 ca P39 P39 SHMTL SHMT4. HSIO
265 139 P3_10 B5 P3_10 B5 P3_10 B5 P3_10 B5 P3_10 c6 P3_10 P3_10 SHMTL SHMT4. HSIO
266 140 P3_12 A4 P3_12 A5 P3_12 AS P3_12 A5 P3_12 c3 P3_12 P3_12 SHMT1 SHMT4 GPIO
267 141 P3_13 B4 P3_13 B4 P3_13 B4 P3_13 B4 P3_13 c2 P3_13 P3_13 SHMT1 SHMT4 GPIO
268 142 VDD VDD VDD VDD VDD VDD
269 143 Vvss vss Vvss Vvss Vvss vss Vvss Vvss Vvss vss Vvss Vvss
270 144 ERROR A2 ERROR A3 ERROR A3 ERROR A3 ERROR A3 ERROR ERROR SHMT2 GPIO50
ouTz ouTz ouTz ouTz ouTzZ ouTz ouTz Ohm
(ERROR
ourt)
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RH850/P1x-C Section 2 Pin Functions

Table 2.1 Pin List (6/9)

P1H-C (4MB) P1H-C (8VB) Port buffer settings

Port Port Port Port Port
Ref. Superset Port Input Input Input Input Output
Pkg 292 Pkg 292 Ref.Nr. name Type Type Type Type Type

E12 sysvce sysvcc sysvce sysvcc sysvce sysvcc

273 J16 sysvcc Ji6 sysvcce J16 sysvcc G19 sysvce sysvcc
274 cs vce G5 vee G5 vce G5 vee D7 vce vee
275 H3 vce LS vee LS vce LS vee E7 vce vee
276 M5 vcc M5 vce M5 vcc G4 vce vcc
277 E6 vcec E6 vece E6 vcec G5 vece vcec
278 K4 vce vcec
279 K5 vece vcc
280 c8 VDD K5 VDD KS VDD K5 VDD D4 VDD VDD
281 E6 VDD E15 VDD E15 VDD E15 VDD ES VDD VDD
282 E7 VDD J7 VDD J7 VDD J7 VDD E16 VDD VDD
283 E8 VDD K7 VDD K7 VDD K7 VDD E17 VDD VDD
284 E9 VDD L7 VDD L7 VDD L7 VDD H9 VDD VDD
285 F3 VDD M7 VDD M7 VDD M7 VDD H10 VDD VDD
286 F5 VDD P9 VDD P9 VDD P9 VDD H13 VDD VDD
287 F10 VDD P10 VDD P10 VDD P10 VDD H14 VDD VDD
288 G5 VDD P11 VDD P11 VDD P11 VDD J8 VDD VDD
289 G10 VDD P12 VDD P12 VDD P12 VDD Jio VDD VDD
290 HS5 VDD M14 VDD M14 VDD M14 VDD Ji3 VDD VDD
291 H10 VDD L14 VDD L14 VDD L14 VDD Ji5 VDD VDD
292 J5 VDD K14 VDD K14 VDD K14 VDD K8 VDD VDD
293 Jio VDD Ji4 VDD Jia VDD Ji4 VDD K9 VDD VDD
294 Ji2 VDD G13 VDD G13 VDD G13 VDD K14 VDD VDD
295 K6 VDD G12 VDD G12 VDD G12 VDD K15 VDD VDD
296 K7 VDD G111 VDD G11 VDD G111 VDD N8 VDD VDD
297 K8 VDD G10 VDD G10 VDD G10 VDD N9 VDD VDD
298 K9 VDD G9 VDD G9 VDD G9 VDD N14 VDD VDD
299 N15 VDD VDD
300 P8 VDD VDD
301 P10 VDD VDD
302 P13 VDD VDD
303 P15 VDD VDD
304 R4 VDD VDD
305 RS VDD VDD
306 R9 VDD VDD
307 R10 VDD VDD
308 R13 VDD VDD
309 R14 VDD VDD
310 v7 VDD VDD
311 V15 VDD VDD
312 Al Vss Al vss Al Vss Al vss Al Vss Vss
313 A3 Vss A2 vss A2 Vss A2 vss A2 Vss Vvss
314 B2 VSsSs A4 Vvss Ad VSsSs A4 Vss Ad VSsSs Vss
315 P14 VSss Bl vss B1 VSss Bl vss A21 VSss vss
316 N13 VSss B3 vss B3 VSss B3 vss A22 VSss vss
317 Al4 Vvss Y19 Vvss Y19 Vvss Y19 Vvss B1 Vvss Vvss
318 B13 Vss Y20 vss Y20 Vss Y20 vss B2 Vss Vss
319 E5S Vss w20 vss w20 Vss w20 vss B3 Vss Vvss
320 E10 VSsSs B20 Vvss B20 VSsSs B20 Vss B4 VSsSs Vss
321 F6 VSss A20 vss A20 VSss A20 vss B22 VSss vss
322 F7 VSss Al9 vss Al9 VSss Al9 vss D1 VSss vss
323 F8 Vvss D4 Vvss D4 Vvss D4 Vvss D2 Vvss Vvss
324 F9 Vss E5 vss E5S Vss E5 vss D5 Vss Vss
325 F12 Vss F5 vss F5 Vss F5 vss D6 Vss Vss
326 G3 VSsSs N5 Vvss N5 VSsSs N5 Vvss D8 VSsSs Vss
327 G6 VSss u17 vss u17 VSss u17 vss E3 VSss vss
328 G7 VSss Ti6 vss Ti6 VSss Ti6 vss E4 VSss vss
329 G8 Vvss T15 Vvss Ti5 Vvss T15 Vvss E6 Vvss Vvss
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RH850/P1x-C Section 2 Pin Functions

Table 2.1 Pin List (7/9)

P1H-C (4MB) P1H-C (8MB) Port buffer settings
Port Port Port Port Port

Ref. Superset Port Input Input Input Input Output
Nr. Pkg 292 Pkg 292 Ref.Nr. name Type Type Type Type Type
330 G9 vss R16 vss R16 vss R16 vss E8 vss vss
331 H6 vss E16 vss E16 vss E16 vss E13 vss vss
332 H7 vss D17 vss D17 vss D17 vss El4 vss vss
333 H8 Vvss G8 Vvss G8 Vvss G8 Vvss E15 Vvss Vvss
334 H9 Vvss H7 Vvss H7 Vvss H7 Vvss F4 Vvss Vvss
335 J6 Vvss H9 Vvss H9 Vvss H9 Vvss F5 Vvss vss
336 J7 vss H10 vss H10 vss H10 vss H8 vss vss
337 J8 vss H11 vss H11 vss H11 vss H11 vss vss
338 J9 vss H12 vss H12 vss Hi12 vss H12 vss vss
339 KS Vvss H14 Vvss H14 Vvss H14 Vvss H15 Vvss Vvss
340 K10 Vvss J8 Vvss J8 Vvss J8 Vvss J9 Vvss Vvss
341 K12 Vvss Jio Vvss Jio Vvss Jio Vvss Ju Vvss vss
342 Ji1 vss Jun vss Ji1 vss Ji2 vss vss
343 J13 vss J13 vss J13 vss Ji4 vss vss
344 K8 vss K8 vss K8 vss K10 vss vss
345 K9 Vvss K9 Vvss K9 Vvss K11 Vvss Vvss
346 K10 Vvss K10 Vvss K10 Vvss K12 Vvss Vvss
347 K11 Vvss K11 Vvss K11 Vvss K13 Vvss vss
348 K12 vss K12 vss K12 vss L8 vss vss
349 K13 vss K13 vss K13 vss L9 vss vss
350 L8 vss L8 vss L8 vss L10 vss vss
351 L9 Vvss L9 Vvss L9 Vvss L1 Vvss Vvss
352 L10 Vvss L10 Vvss L10 Vvss L12 Vvss Vvss
353 L11 vss L1 Vvss L1 Vvss L13 Vvss vss
354 L12 vss L12 vss L12 vss L4 vss vss
355 L13 vss L13 vss L13 vss L1s vss vss
356 M8 vss M8 vss M8 vss M8 vss vss
357 M10 vss M10 vss M10 vss M9 vss vss
358 M1l Vvss M11 Vvss M1l Vvss M10 Vvss Vvss
359 M13 vss M13 Vvss M13 Vvss M11 Vvss vss
360 N7 Vvss N7 Vvss N7 Vvss M12 Vvss vss
361 N9 vss N9 vss N9 vss M13 vss vss
362 N10 vss N10 vss N10 vss M14 vss vss
363 N11 vss N11 vss N11 vss M15 vss vss
364 N12 Vvss N12 Vvss N12 Vvss N10 Vvss Vvss
365 N14 vss N14 Vvss N14 vss N11 Vvss vss
366 P8 Vvss P8 Vvss P8 Vvss N12 Vvss vss
367 P13 vss P13 vss P13 vss N13 vss vss
368 P9 vss vss
369 P11 vss vss
370 P12 Vvss Vvss
371 P14 Vvss vss
372 R8 Vvss vss
373 R11 vss vss
374 R12 vss vss
375 R15 vss vss
376 T4 Vvss Vvss
377 T5 Vvss vss
378 us Vvss vss
379 V6 vss vss
380 Vvi4 vss vss
381 AA22 vss vss
382 AB21  VSS Vvss
383 AB22 Vvss vss
384 M7 EOVCC T10 EOVCC T10 EOVCC T10 EOVCC D9 E1vCC E1vCC
385 M10 EOVCC M16 EOVCC M16 EOVCC M16 EOVCC b1l E1vCC E1vCC
386 c7 E1vCC H16 E1vCC H16 E1vCC H16 E1vCC E9 E1vCC E1vCC
387 c10 E1vCC J5 E1vCC J5 E1vCC J5 E1vCC E1l E1vCC E1vCC
388 E12 E1vVCC E12 E1vCC E12 E1vVCC F18 E1vCC E1vVCC
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RH850/P1x-C

Section 2 Pin Functions

Table 2.1

Pin List (8/9)

Port buffer settings

Port
Input
Type

Port
Input
Type

Port Port Port
Input Input Output
Type Type Type

P1H-C (4MB) P1H-C (8VB)
Ref. Superset  Port
N Pkg 202 Pkg 292 Ref.Nr. name
389 E8 E1VCC E8 ElvCC E8 E1VCC E1VCC
390 a4 ElvCC E1VCC
391 5 ElvCC E1VCC
392 J8  E1VCC ElvCC
393 T8 EOVCC EOVCC
304 U Eovce EOvVCC
395 Vi3  Eovce EOVCC
396 m8 EOVSS Tl EOVSS Tl  EOVSS Tl EOVSS DI0  ELVSS E1VSS
397 M9 EOVSS N16  EOVSS N6 EOVSS N6  EOVSS D12 ELVSS E1VSS
398 c6 E1VSS Gl6  E1Vss G16  E1VSS Gl6  E1Vss D18 E1VSS E1VSS
399 co E1VSS H5 E1VSS H5 E1VSS H5 E1VSS E10  E1VSS E1VSS
400 E13  EIVSS E13  EIVSS E13  ELVSS E12  EIVSS E1VSS
401 E7 E1VSS E7 E1VSS E7 E1VSS E18  EIVSS E1VSS
402 E19  EIVSS E1VSS
403 Ha E1VSS E1VSS
404 H5 E1VSS E1VSS
405 HI8  E1VSS E1VSS
406 vi2  EOVSS EOVSS
407 Vi  EOVSS EOVSS
408 Vi7  EOVSS EOVSS
409 vi8  EOVSS EOVSS
410 wi Alvce ALVCC
a1 w2 Alvce ALVCC
412 us AlvCC ALVCC
413 v3 AlvCC ALVCC
414 ua AlvCC ALVCC
415 w1 ALVSS w1 ALVSS w1 ALVSS AAL  ALVSS ALVSS
416 w2 ALVSS w2 ALVSS w2 ALVSS AR2  ALVSS ALVSS
17 Y1 ALVSS Y1 ALVSS Y1 ALVSS w3 ALVSS ALVSS
418 va ALVSS ALVSS
419 Y4 Aovce Aovee
420 AA4  AOVCC Aovee
421 AB4  AOVCC Aovee
422 P1 AOVSS R5 AOVSS RS AOVSS RS AOVSS AB1  AOVSS AOVSS
423 T AOVSS 5 AOVSS Ts AOVSS AB2  AOVSS AOVSS
424 T6 AOVSS T6 AOVSS T6 AOVSS Y3 AOVSS AOVSS
425 u4 AOVSS ua AOVSS u4 AOVSS wa AOVSS AOVSS
426 Y2 AOVSS Y2 AOVSS Y2 AOVSS AOVSS
427
428
429
430
431
432
433
434
435
436
437
438
439
440
a41
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RH850/P1x-C

Section 2 Pin Functions

Table 2.1

Ref.
Nr.

442

Pin List (9/9)

P1H-C (4MB)

P1H-C (8VB)

Pkg 202

Pkg 292

444

445

447

456

457

458

Superset
Ref.Nr.

Port

Port buffer settings

Port
Input
Type

Port Port Port Port
Input Input Input Output
Type Type Type Type
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RH850/P1x-C Section 2 Pin Functions

2.2.2 Pin Status

Table 2.2 Pin Status (1/3)

Pin Function Pin Status
RESETZ pin
Pin Name =L RESETZ pin =H Reset request
Internal Reset @TRSTZ=L
E:/A_MODEO.
Before I/F Before I/F After I/F @TRSTZ=H& OCD_MD
Pin mode mode is Field BIST mode is EVA_MODEO0.OC | =0& TRSTZ =
Category I/F Mode is defined defined (TRSTZ = L)*13 | defined RUN D MD=1 H*12
CLOCK X1 — | | | | | | |
X2 — [¢] o 0] [¢] o 0] (¢]
SYSTEM RESETZ — | (Pull-down) | (Pull-down) | (Pull-down) | (Pull-down) | (Pull-down) | (Pull-down) | (Pull-down)
FLMDO — | (Pull-down) | (Pull-down) | (Pull-down) | (Pull-down) | (Pull-down) | (Pull-down) | (Pull-down)
FLMD1 _ |7 | #7 | +7 |57 |7 | %7 | +7
MODEO _ |57 | 7 | +7 |7 |7 157 | +7
MODE1 _ |7 | 7 | +7 |7 |7 157 | +7
GPIO Pn_m — Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z
GPIO JPn_m — Hi-Z Hi-Zz Hi-Zz Hi-z Hi-z Hi-Z2 Hi-Z
SAR AID ADCANIm — Hi-Zz Hi-Zz Hi-Z Hi-z Hi-z Hi-Z2 Hi-z
AnVREFH — | | | | | | |
Other Func. RESETOUTZ | — O (Low) O (Low) O (Low) O (Low) O (Low) +1 O (Low)
(PO_10)
CVMOUTZ — 02 0+ O (Highy*?,*> | 0*? o2 02 02
;RROROUT — Hi-Z O(Low) *3#6 | O(Low) *3 *6 O(Low) *3*6 | 03 Hi-z *14 Hi-z
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RH850/P1x-C Section 2 Pin Functions

Table 2.2 Pin Status (2/3)

Pin Function Pin Status
RESETZ pin
Pin Name =L RESETZ pin = H Reset request
Internal Reset @TRSTZ=L
or
EVA_MODEQO.
Before I/F Before I/F After I/IF @TRSTZ=H & OCD_MD
Pin mode mode is Field BIST mode is EVA_MODEO.OC | =0& TRSTZ =
Category IIF Mode is defined defined (TRSTZ = L)*13 | defined RUN D_MD=1 H*1L
JTAG TDI/LPDI NEXUS (TDI) | Hi-Z Hi-Z Hi-Z | (Pull-up) | (Pull-up) I (Pull-up) Hi-Z
LPD-4pin Hi-z Hi-Z Hi-Z | (Pull-up) | (Pull-up) I (Pull-up) Hi-z
(LPDI)
Boot mode Hi-Z — — Hi-Z Hi-Z __ 16 Hi-Z
(JPO_0)
BSCAN (TDI) | Hi-Z — — | (Pull-up) | (Pull-up) —10 Hi-z
TDO/LPDO NEXUS (TDO) | Hi-Z Hi-Z Hi-Z Hi-z Hi-Z Hi-Z2 Hi-Z
LPD-4pin Hi-Z Hi-Z Hi-Z [¢] [¢] (e} Hi-Z
(LPDO)
Boot mode Hi-Z — — Hi-Z Hi-Z __«16 Hi-Z
(JPO_1)
BSCAN (TDO) | Hi-Z — — Hi-z Hi-z 410 Hi-z
TCK/ NEXUS (TCK) | Hi-z Hi-Z Hi-Z | (Pull-up) | (Pull-up) I (Pull-up) Hi-Z
LPDCLKI
LPD-4pin Hi-z Hi-Z Hi-Z | (Pull-up) | (Pull-up) I (Pull-up) Hi-Z
(LPDCLKI)
Boot mode Hi-Z — — Hi-Z Hi-Z __«16 Hi-Z
(JP0_2)
BSCAN (TCK) | Hi-z — — | (Pull-up) | (Pull-up) —+10 Hi-z
T™S NEXUS (TMS) | Hi-Z Hi-Z Hi-Z | (Pull-up) | (Pull-up) I (Pull-up) Hi-Z
LPD-4pin (No Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z
function)
Boot mode Hi-Z — — Hi-Z Hi-Z __«16 Hi-Z
(JP0O_3)
BSCAN (TMS) | Hi-z — — | (Pull-up) | (Pull-up) —10 Hi-z
TRSTZ/ NEXUS | (Pull-down) | (Pull-down) | (Pull-down) | (Pull-down) | (Pull-down) | (Pull-down) | (Pull-down)
LPDRSTZ (TRSTZ) (*9)
LPD-4pin | (Pull-down) | (Pull-down) | (Pull-down) | (Pull-down) | (Pull-down) | (Pull-down) | (Pull-down)
(LPDRSTZ)
9
Boot mode | (Pull-down) — — | (Pull-down) | (Pull-down) 16 | (Pull-down)
(TRSTZ) (*%)
BSCAN | (Pull-down) — — | (Pull-down) | (Pull-down) —+10 | (Pull-down)
(TRSTZ)
RDY NEXUS (RDY) | Hi-Z Hi-Z Hi-z Hi-z*15 o o Hi-Z
LPD-4pin Hi-Z Hi-Z Hi-Z (e] (e] 0] Hi-Z
(LPDCLKOUT)
Boot mode Hi-Z — — Hi-z Hi-z __«16 Hi-Z
(JPO_5)
BSCAN (No Hi-Z — — Hi-Z Hi-Z _ %10 Hi-Z
function)
AUDR AUDRSTZ — Hi-Z Hi-Z Hi-Z Hi-Z | +8 Hi-Z Hi-Z
(*12, only for
P1H-CE) AUDRCK — Hi-Z2 Hi-Z Hi-Zz Hi-z | 8 Hi-Z Hi-Z
AUDSYNC — Hi-Z Hi-Z Hi-Z Hi-Z | =8 Hi-Z Hi-Z
AUDATAO — Hi-Z Hi-Z Hi-Z Hi-Z | =8 Hi-Z Hi-Z
AUDATA1 — Hi-Z Hi-Z Hi-Z Hi-Z | +8 Hi-Z Hi-Z
AUDATA2 — Hi-Z Hi-Z Hi-Z Hi-Z | +8 Hi-Z Hi-Z
AUDATA3 — Hi-Z Hi-Z Hi-Z Hi-Z | +8 Hi-Z Hi-Z
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RH850/P1x-C

Section 2 Pin Functions

Table 2.2 Pin Status (3/3)
Pin Function Pin Status
RESETZ pin
Pin Name =L RESETZ pin = H Reset request
Internal Reset @TRSTZ=L
E:/A_MODEO.
Before I/F Before I/F After I/IF @TRSTZ=H & OCD_MD
Pin mode mode is Field BIST mode is EVA_MODEO.OC | =0& TRSTZ =
Category IIF Mode is defined defined (TRSTZ = L)*13 | defined RUN D_MD=1 H*1L
AURORA CICREFP — I I | I I | |
(*12, only for
P1H-CE) CICREFN — I I | I I | |
TODPO — o o o o o o o
TODNO — o o o o o o o
TODP1 — o o o o o o o
TODN1 — o o o o o o o
AuroraResetl | — I (Pull-down) I (Pull-down) I (Pull-down) I (Pull-down) I (Pull-down) I (Pull-down) I (Pull-down)
,SgroraResetl — | (Pull-down) | (Pull-down) | (Pull-down) | (Pull-down) | (Pull-down) | (Pull-down) | (Pull-down)
AuroraReset2 | — | (Pull-down) | (Pull-down) | (Pull-down) | (Pull-down) | (Pull-down) | (Pull-down) | (Pull-down)
ERAM (*12, ERAMResetl | — | (Pull-down) | (Pull-down) | (Pull-down) | (Pull-down) | (Pull-down) | (Pull-down) I (Pull-down)
only for P1H- | PD
8 ERAMReset2 | — I (Pull-down) I (Pull-down) | (Pull-down) I (Pull-down) I (Pull-down) I (Pull-down) | (Pull-down)
Other Debug | EVTIZ — | (Pull-up) I (Pull-up) | (Pull-up) | (Pull-up) | (Pull-up) | (Pull-up) | (Pull-up)
(*12, only for
P1H-CE) EVTOZ — o o [¢] o o [e] (0]
MSYNZ — | (Pull-up) | (Pull-up) I (Pull-up) | (Pull-up) | (Pull-up) | (Pull-up) I (Pull-up)
Note 1. RESETOUTZ pin drive out low level during and after reset. Until being disabled by port register settings, this
pin keeps driveing out low level.
Note 2. CVMOUTZ pin level depends on core voltage status. And this pin has read back function to check pin level.
Note 3.  ERROROUTZ pin is reseted to TriState level while CVM Reset. This pin has read back function to check
pin level.
Note 4. FLMDO, FLMD1, MODEO, MODEL1 signals are latched at RESETZ rising timing.
Note 5.  During Field BIST execution, CVMOUTZ pin status is depends on CVMFBISTME bit in CVMDE register.
For details, see Section 10.3.5, CVMDE — CVM detection enable register in Section 10, Core Voltage
Monitor (CVM).
Note 6. ERROROUTZ pin is Low-clamp until Field BIST execution is done.
Note 7. FLMD1, MODEO, MODEZ1 inputs are masked by FLMDO value.
Note 8. Hi-Z when AUDR is disabled. Regarding of a setting to enable AUDR, see Section 33.12.1 OPBTO and
RH850/P1x-C User's Manual: Hardware (Security).
Note 9. JP0_4 can be used only as input pin and its pin level can only be read by JPPRO register in Port mode.
Note 10. “EVA_MODEO.OCD_MD = 1" cannot be given during Boundary Scan mode.
Note 11. SCDS is initialized when EVA_MODEO0.OCD_MD = 0 (not reset mask) & RESETZ = L. Therefore, JTAG
pins are also initialized like “RESETZ pin = L” status.
Note 12. Debug pins run only on the emulation device.
Note 13. Field BIST status will be skipped if it set TRSTZ = H.
Note 14. ERROROUTZ = Low during “RESETZ =L & TRSTZ = H & EVA_MODEO0.OCD_MD = 1" at “Application
Reset 1” and “System Reset 2”.
Note 15. RDYZ = OUT status during TRSTZ = H.
Note 16. “EVA_MODEO0.OCD_MD = 1" cannot be given during bootmode mode (Serial Programming Mode).
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RH850/P1x-C Section 2 Pin Functions

2.2.3 Pin Function assignments

Table 2.3 Pin Function assignments (1/6)

=z 1st Alternative 2nd Alternative 3rd Alternative 4th Alternative.

5

‘; n out In out In out n out ‘Special Function

& Fortname Assignment Assignment Assignment Assignment Assignment Assignment nesignment Assignment Assignment

-3 -3 g g g 3 3 3

3ie 3ie e e e e e e

i9 i9 Q Q Q Q o o

&g &g H H H H H w H w

g e neti 29y d 29 unci g g unction g unction g 9 Funcii g 9 Funcii
13 Funion 22 . 2 Funciion ] . ] Funciior ] Funciior ] § runcion ] § runcion

GTMOIL

GTMATOO1 ¥ RLIN3ORX [ ETHOTXEN MCANORX ¥ FLXORXDA ¥

INTP10
GTMIO ¥ ¥ ¥ ¥ ¥ Y GTMATOOO Y Y ¥ ¥ ¥ Y ETHORXER Y Y ¥ ¥ Y MoANOTX ¥ N N FLORXDB ¥ Vo4V RuNoTx 4 Y

GtMoz ¥ ¥ ¥ v VY GTMATOO2 ¥ ¥ ¥ ¥ N Y ETHOTXGLK ¥ ¥ ¥ ¥ Y csHiSSZ v v ¥ ¥ Y cshicsso ¥ ¥ 4 v v U FLXOSTPWT ¥ v v ¥ ¥

ST ¥ 4 ¥ ¥ ¥ Y GTMATOOL Y Y ¥ ¥ ¥ Y ETHORXCLK ¥ ¥ Y ¥ Y csHICs ¥ ¥ v 4 4 csHison v A v 4 Fomxena ¥ Y Y 4 MODEO EEEERE
GTMOB ¥ ¥ ¥ ¥ VY GTMATOOON Y ¥ ¥ ¥ ¥ ¥ ETHORXDO ¥ ¥ ¥ ¥ Y csHisclo ¥ Vv 4 4 4 csHiscoo Vv Fomos ¥ Y ¥  MODEL VA
GTMOE ¥ ¥ ¥ v VY GTMATOO2 ¥ ¥ ¥ ¥ Y ¥ ETHORXDL ¥ ¥ ¥ v v v RUNSOTX ¥ ¥ ¥ Y Y CSHISiO R R

GtMua ¥ ¥ ¥ ¥ ¥ Y GTMATOOO Y ¥ ¥ ¥ ¥ Y ETHORXD2Z ¥ ¥ ¥ ¥ Y MTTCANORX ¥ ¥ N ¥ 4 RUNSORX ¥ ¥ ¥ 4 Y FLOTXENB Y ¥ ¥ ¥ Y FLMDL R
GTMUS ¥ ¥ ¥ ¥ V¥ GTMATOOS ¥ ¥ ¥ ¥ V¥ ETHORXDS ¥ ¥ ¥ ¥ VY RUNBOTX ¥ ¥ ¥ ¥ Y MTTCANOTX ¥ N Y ¥ VY

GtMuL ¥ 4 Y ¥ ¥ Y GTMATOOS Y Y ¥ ¥ ¥ Y ETHORXOV Y ¥ Y ¥ Y INTPO VUV ExTeko 4 4 Y N4 YV oeHPDGROLKO Y VY Y 4

GTMUO ¥ ¥ Y ¥ v Y GTMATOOON ¥ ¥ ¥ Y v ETHOWOL ¥ ¥ Y v V Y RLNIORX R SENTIRX ¥ ¥ ¥ ¥ ¥ Y BHPDGRCLKL ¥ ¥ ¥ Y v

GtMua ¥ ¥ ¥ ¥ v Y oTMATOOs ¥ ¥ ¥ Y Y Y EXTCLKIO ¥ ¥ Y ¥ Y Y cskessiz v 4 4 v U Y cskecsso ¥ 4 Y 4 vV RUNSOTX ¥ VY Y

GTMOE ¥ ¥ ¥ ¥ v Y GTMATIOIN ¥ ¥ ¥ ¥ ¥ Y MeANIRX ¥ ¥ ¥ ¥ Y csHocs v v v ¥ ¥ 4 cshesoz ¥ v VY csocsss Vv VY

GtMoz ¥ ¥ ¥ ¥ V¥ GTMATIOPN ¥ ¥ Y Y VY MoANITX ¥ ¥ N ¥ ¥ ¥ cskescz v ¥ 4 ¥ v ¥ cskscoz ¥ 4 Y 4 4V csicsss 4 4 4

GmMoL ¥ ¥ ¥ ¥ VY GMamiosN ¥ ¥ ¥ ¥ ¥ Y INTRL N4V Y VY RDNTUOUT ¥ ¥ Y Y VY csiHesi2 IR ADCITRG ¥ N Y ¥ Y Y csmicsss VoV 4 4 4 4

Gt ¥ ¥ ¥ v v Y eTMaTIon ¥ ¥ Y Y VY csiHocsss  \ VY ¥ VU SENTZRX IR Esoiz VNNV VY cszessT VN VY 4 A

GTMT ¥ ¥ ¥ v 4 GTMATIOON ¥ Y Y N CSiHoCSSE U SENTaRX R extckio v 4 4 44

GotMus ¥ Y v V¥ eMaTior ¥ Y Y VY SENT4RX P EERE csicsss ¥ ¥ 4 Y ocumepioo vV ¥ 4
GTMuE ¥ ¥ ¥ Y ¥ GTMATION ¥ 4 v SENTSRX R csocss? v | 4 4 4 4 rcumepior ¥ v 4 ¥ 4
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RH850/P1x-C Section 2 Pin Functions

Table 2.3 Pin Function assignments (2/6)

3 15t Alternative 2nd Atemative: 31d Alteraiive: ah Alterative:
&
= n ou n ou n out n ou Special Function
S Portname Assignment Assignment Assignment Assignment Assignment Assignment Assignment Assignment Assignment
3 3 3 3 3 3 3 3 3
s88 s88 $88 $88 $88 $88 $8§ 8§ $8¢§
i¢se@e i¢se@e i¢see i¢see i¢see i¢see i¢see i¢sa@e i¢sa@e
[ [ [ [ g3 g3 g3 g3 g3
Sfezsz, Sfezsz, Sfezsz, Sfeisz, Sfezsz, Sfezsz, Sfezsz, Sfeisz, Sfeiz,
Funcion 2 22 29 9 Funcion 232999 999299 mnaion 292929¢ 999299 funcion 232929 Y Function 299929 Y Function 2929298 rumeion 2229297%9
IR RS IR RS zz:%3% zz:%3% zz:%3% zz:%3% zz:%3% ::z2%3% :xz2%3%
name B B 5 B E 5 name SEEEEE runcionname B B 5 B B 5 name SEEEEE rucionname B B 5 B B E name SEEEEE rame SEEEEE name SEEEEE name EEEEEE
apcis VA
apC116 v
apCI7 v
apci8 v
ApC119 VA
AL IEEERE
vee
A 'EEEEE
VREFH
avss 'EEEEE
atvss 'R

20
VREFH

Aovss

Aovss

vee

ADCOI9

ADCOLE

ADCOI?

ADCOLLG

ADCOIS

ADCOLL4

ADCOI3

AbCoiL2

ADCOIL

ADCOILD

ADCOIY

ADCoI8

ADCOI7

ADCOIs

ADCOIS

ADCO4

ADCOI3

Abcoi2

ADCOIL

ADCOID

R csmicss? v 4 A

SENTARX

ommaT0os V| Y ¥ VY HSURT2 Vo
SDIR

P2 omvos ¥ Y Y

R meaNoTX ¥ Y

{  HSURT2CS0 N SENTSRX

\ J HsURTZCSI

P63 GtMOZ ¥ Y Y V Y GTmAToor Y

SENTERX VoA INTPO

o GTMO Vo HSURT2SCKI v

GTMAT203N

' HSURT2 v
scko

HSURT2 N4 HsURT2 N SENTIRX 3
spioal sbioso

oS GTMOD ¥ ¥ Y oTwat203 I

HSURT2 NV HSURT2 Vo SENTESPCO. Vo
spio2! sDI020

o5 GTMoRZ Vo

GTMAT202N Vo

Eovss

\ J cTmAT202 NV HsURT2 N HsURT2 A SENTISPCO. A
siow sbio1o

o7 GTMOIS

¥V GTMAT201N Vv HSURTZ ' HSURT2 Vo
SDiool SDI000

Y] GTMOE

Y} GTMIRZ v Y oTwat201 R HSURTISOIR VoA
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RH850/P1x-C

Section 2 Pin Functions

Table 2.3

Pin Function assignments (3/6)

3 15t Alternative 2nd Atemative: 31d Alteraiive: ah Alterative:
£ n ou n ou n out n ou Special Function
2
S Portname Assignment Assignment Assignment Assignment Assignment Assignment Assignment Assignment Assignment
3 3 3 3 3 3 3 3 3
sds sisg sis sis sis sis sis sis sis
Rl I Rl I Tl I Tl I Tl I Tl I Tl I Tl S Tl I
gigge gigege gigege gigege [ [ [ i2s@e i:3@8@
BEEER BEEER B228F B228F B228F B228F B228F B228% 522388
Funcion 2 22 29 9 Funcion 232999 999299 mnaion 292929¢ 999299 funcion 232929 Y Function 299929 Y Function 2929298 rumeion 2229297%9
IEEEEE IEEEEE IEEEEE IEEEEE IEEEEE IEEEEE IEEEEE IEEEEE IEEEEEE
name T & a & aa nme S Z & & a a Funconname 3 3 3 g F g name 5 & & a a a Funcionname 3 3 3 g F g name T3 a & aa nme T3 a & oaa name T3 aa @ a name o aaaaa
P6_10 o YV ¥ 3 cmMATzoon ¥\ 4 csiason V3 ¥ 1 cshascor IRl HSURTICS ¥\ 4 HSURTICSO I
P61 aTvo VNV v eTwanzoo VY csinacsso R HSURTISCKI ¥V 4 wsuRTa I
scko
Po_12 G YV ¥ 4 cmarior ¥V 4 csiasn ' HSURTS VN A wsRTs y
soioa spi0z0
P6.13 aTvr VNV v eTwanos Vv ¥ csmancs VNV v cswasor R WSURTS V4 wsRTa IR
soioz1 501020
Po_14 G ¥\ 4 crMATios IRl HSURTS YV 4 wsuRTs VA
soion soio10
P6_15 GTMLI0 VNV GTMATI04 N HSURT3 v v HSURT3 v v
soi001 501000
5.0 GMOo 4 Y Y v 4 GMATOOS v ¥ Y Y 1 4 MoANORX v ¥ 4 Y 1 csizcssz v 4 4 4
P51 GTMLI3 NN W N Y eTMATOOON VY Y csHocsst V¥ W N MCANOTX R CSIH2CSS3 NN Y v
vss
Voo
P54 GTMUS Y Y ¥ VY GIMATOOL ¥ ¥ ¥ Y V ¥ CSHOSSZ ¥ Y ¥ ¥ Y v CSHCSSO Y Y ¥ ¥ ¥ v ADGOTRG ¥ ¥ Y ¥ ¥ ¥ ADCIONV ¥ ¥ ¥ ¥ 4 ¥ RUNGRX ¥ ¥ ¥ Y v Y
P55 GTMLI0 NN N W N Y eTMATOO4 ¥ v W W W csiHoDCS NN W N A csiHosoo NN NN /ADCOCNV AR RLIN3LTX NN Y
P56 GTMOG 4 Y Y 1 Y GIMATIOD ¥ ¥ ¥ Y 1 Y CSHOS ¥ Y ¥ ¥ 4 v CSHoscoo Y Y ¥ ¥ 4 Y sentaseco ¥ | 3 cstzocs v 4 Y ¥ 1 ¥ cswzsol v Y 4 4 4 <
P57 GTMOT ¥ ¥ ¥ ¥ ¥ Y GTMATIOON Y Y ¥ v Y Y CsWoso v Y Y Y Y 4 i VU YV v Y SENTSSPCO ¥ | ¥ ¥ ¥ ¥ csscn Y ¥ ¥ ¥ ¥ ¥ cskescor v Y Y Y 4 4
0
vee
Eovss
Pss GTMOT % Y ¥ % Y eTMAT003 Y Y Y Y Y Y RUNGOTX ¥ 4 4 ¥ 4 Y EXTCLao ¥ ¥ Y ¥ ¥ ¥ CSHORM Y ¥ Y Y ¥ Y CSHORYO ¥ Y Y Y Y Y
P59 GTML3 NN N W N Y eTMATOOSN ¥ v W VY RLINBORX R MCAN1TX AR CSIHICSS3 AR
Ps_10 GMos 4 Y Y 1 4 GMATIoL v ¥ Y Y U 4 BaCko0 ¥ Y Y Y 4 Y MOAMIRC v 4 Y Y 4 Y csmesi v Vv 4V
Ps 11 GTMos | Y ¥ ¥ Y GTMATION V| Y Y Y Y
Ps_12 GML v 4 Y Y v Y GMATIoz v 4 Y Y 4 4 eackoo ¥ Y Y ¥ 4 Y Cshzosss ¥ Y Y 1 4 ¥ seNRK 4 4 Y 4 4 4
P5_13 GTML2 NN N W N Y eTMATION ¥ VY W SENT2RX R INTP2 NN N W N Y esHocss2 NV W v RLIN3ORX R
Ps1e Gz | % 4 4 4 4 ewaoz v Y Y Y 4 Y wrrcanorx ¥ 4 4 4 4 4 RUNGOTX ¥ 4 4 4 4 A csizosso v 4 4 4 4 <
P5_15 GTMLIS NNV N Y eTMATOO2N ¥ VY VW MTTCANORX V¥ W RLIN3ORX NNV N CSIHOCSS4 NN Y v
P00 GMos 4 Y Y 1 4 GMAoz v ¥ Y Y 1 4 SeNORX v % 4 4 V¥ cswocsst v ¥ 4 4 csimocsss v 4 4 ¥
PO_1 GTMOI3 NN W N Y eTMaTooaN VY Y SENTIRX NN N W N Y csHicsse VoV Y CSIHOCSSE NN Y v
P31l GMiL v 4 Y Y 1 4 GMAoL v ¥ Y Y 4 4 cstacss? ¥ Y 3 v 4 3 csiocss? v 4 4 Y 4 <
P90 GTMAT004 VY SENTBSPCO v
Po1 GTATIORN VN SENTRX ' RUNS3TX J
Po2 GTmAT103 VY RLING3RX ¥ v 4 senTespco v
P03 GTATIOZN IRl SENTORX v
€0
vee
Eovss
Y] GTATI02 VY
Po5 GTMATION IRl csikicsss I
EY) GTMATIOL VY csincsss IR
Po7 GTATIOON 'R MCANZTX I
P98 GTMAT100 Vo v MCAN2RX N

P02 GMz ¥ VY Y ¥ Y GTation ¥ v Y ¥ VY cshzcssz v v 4 ¥V csiocsst v v 4 ¥V
P03 G0 | 4 ¥ N ¥ omMaoo0 V| Y 3 N Y csimzcsss ¥ | 4 v 4 A csimocsss ¥ | ¥ ¥ 4 4

P04 GMoL Y| Y Y ¥ v omwatoz v Y ¥ VY cshzcsss v 4 ¥ v cswicssz v 4 4

P05 G ¥ VY Y ¥ Y GIMATIOO ¥ Y Y ¥ v Y INTPS VU VY csmaesss v 4 4 ¥4 A csmicsst v v v v v Y
P06 GMOo Y| Y ¥ ¥ v ouaoos v Y ¥ VY cshzcssT v 4 ¥ v A cswicsse v 4 Y 4 4
P07 GTMos Y| ¥ ¥ ¥ ¥ omMATIz V| Y Y Y Y MOAMIRX V| Y 4 3 Y Csikosiz IR Csmibcs v v Y Y v csmisoz v v v VY
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RH850/P1x-C

ts (4/6)

ion assignmen

Pin Funct

Table 2.3

:
gl 2
B
i
&

:

= |2
|3
<

g

:

2

:
_| <
3

I

&

<

5 | s
£
<

:
| <
3

I
&
<

:

<

:
_| <
3

g
&
2
N I
£
e| 2
:
H

N1y 195I90NS.

30H1d
(8we) o-HId

(ay) oHrd

(z62-¥98) OWTd
(951-¥98) OHLAIONTd
(9T-d40) >WTd

30H1d
(8we) o-HId

(ay) oHrd

(z62-¥98) OWTd
(951-¥98) O-HLAIONTd
(5T-d40) O-WTd

Function
name

30H1d
(8we) oHId

(awy) orHrd

(z62-¥98) OWTd
(951-¥98) OHLAIONTd
(5T-d40) O-WTd

(8we) o-HId

(awy) orHrd

(z62-¥98) OWTd
(951-¥98) O-HLAIONTd
(5T-d40) O-WTd

30H1d
(8we) o-HId

(awy) orHrd

(z62-¥98) OWTd
(951-¥98) OHLAIONTd
(5T-d40) O-WTd

Function name

30H1d
(8we) o-HId

(awy) orHrd

(z62-¥98) OWTd
(951-¥98) O-HLAIO-NTd
(5T-d40) O-WTd

Function
name

30H1d
(8we) o-HId

(awy) orHrd

(z62-¥98) OWTd
(951-¥98) O-HLAIO-NTd
(5T-d40) O-WTd

Function name

30H1d
(8we) o-HId

(awy) orHrd

(262:¥98) SWTd
(951-¥98) O-HLAIO-NTd
(5T-d40) O-WTd

Function
name

30H1d
(8we) o-HId

(awy) orHrd

(262:¥98) SWTd
(951-¥98) OHLAIONTd
(5T-d40) O-WTd

name

csiHISCo2

N 4 csiscr

v csHoscoz

{  csiHoscr

MCANITX

v Y oTwaTios

GTMOIS

csiHis

csiHoso2

csiHoDes

EXTCLKIO

GTMATIOON ¥

GTMuA

RESETOUTZ

MCANORX

SENTARX

CSIHIRYO

CSiHIRY

GTMATIOIN ¥

GTMua

BHPDGREN

MCANOTX

SENTORX

EXTCLKIO

GTMATOOS

GTMOR

vss

FLSCI3SCKI

FLSCIaTXD

FLSCISTXD

FLSCISRXD
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RH850/P1x-C Section 2 Pin Functions

Table 2.3 Pin Function assignments (5/6)

3 15t Alternative 2nd Atemative: 31d Alteraiive: ah Alterative:
&
= n ou n ou n out n ou Special Function
S Portname Assignment Assignment Assignment Assignment Assignment Assignment Assignment Assignment Assignment
3 3 3 3 3 3 3 3 3
s8s s8s s8s s8s s8s sés s8s sés s8s
i¢se@e i¢se@e i¢see i¢see i¢see i¢see i¢see i¢sa@e i¢sa@e
[ [ [ [ g3 g3 g3 g3 g3
Sfezsz, Sfezsz, Sfezsz, Sfeisz, Sfezsz, Sfezsz, Sfezsz, Sfeisz, Sfeiz,
Funcion 2 22 29 9 Funcion 232999 999299 mnaion 292929¢ 9990990 fmncion 222999 Function 299929 Y Function 2929298 rumeion 2229297%9
IR RS IR RS zz:%3% zz:%3% zz:%3% zz:%3% zz:%3% ::z2%3% :xz2%3%
name & F & § g g name 5 & & & & g Functonname F F F § g g name 5 & & & & a Funok § & & & & a name 5 & & & & a name 5 & & & & a name 5 & & & & a name R
vss.
voo
osc
vss
osc
vss
svs
vee
P11 GTMOL 4 Y ¥ Y Y GTMATOOS v ¥ ¥ Y Y Y INTPe VY Y Y csmacsse ¥ ¥ ¥ ¥ ¥ ¥ cskasn ¥ 4 443 HSURTO IR R
soio0 sp1000
P12 GTMOS ¥ ¥ ¥ ¥ ¥ Y GTMATOO2 < ¥ ¥ Y Y ¥ CSMISCO ¥ ¥ Y Y CSMiscoD Y y CSMIDCS v v Y v Y Y CSMISOL ¥ ¥ ¥ ¥ \ { HSURTO VN WSURTO ¥ I
soion s01010
13 GTMok Y Y 1 Y Y GTMAT003 Y Y Y Y 4 7 cshaso v Y Y 4 4 4 HSURTO IR R
soioz soioz0
P14 GTMOID ¥ ¥ ¥ ¥ ¥ Y GTMATIOR Vv v Y V ¥ CSMICS Y v ¥ ¥ v Y CSMISO0 ¥ ¥ ¥ ¥ ¥ Y HSURTO IR R
s01031 501030
=
vee
Envss

PLs GTMuE YV v eTmaTz04 VY csiHacssL R

PG GTMIE Y ¥ Y oTwaTios R csiHaCsS2 YV v Esoz N csiicss? R

P17 GTMu VoV VA eTmaTios VY csiHacss3 y csiHicsss R

P20 GtMoL ¥ ¥ ¥ ¥ ¥ Y GTMATOOIN ¥ ¥ ¥ Y Y ¥ GTMOIO NN Y v YV ocsmicsso ¥ 4 Y v v Y cskescld ¥ ¥ 4 Y v Y CSIH2ScoD ¥ ¥ ¥ v Y v HSURTOSCKI Y Y Y ¥ { Y HSURTO IR

scko

P21 GTMO ¥ ¥ Y v VY GTMATOOD ¥ ¥ ¥ Y VY csiicss2 ¥ ¥ Y ¥ ¥ ¥ csHes ¥ ¥ 4 ¥ ¥ ¥ cSHzS00 ¥ ¥ ¥ v v Y HSURTOCSI v v v ¥ ¥ Y HSURTOCSO ¥ ¥ ¥ ¥ 4 4

P22 GtMOz ¥ ¥ ¥ ¥ V¥ GTMATOOZN ¥ ¥ ¥ Y VY GTMoM N4 Y vV csmcsst v 4 4 v Y Y cskascn v 4 4 Y Y Y cskascor ¥ 4 4 4 4V HSURTOSDR v ¥ ¥ ¥ 4

P23 GtMuL ¥ ¥ Y v V¥ eTMATOOL ¥ ¥ ¥ Y Y Y GTMOS VN Y YV eTmaoos Y VN4 csizsio V¥ Y ¥ VY csocsso ¥ ¥ 4 Y VY HSURTL VNN HSURTL f VoA
spiool SDI000

P24 GtMOB ¥ ¥ ¥ ¥ VY GTMATOOS Y ¥ ¥ Y ¥ ESo0z N4 Y vV cskacsst ¥ 4 Y Y VY RUNSIRX N4 Y U sENTOSPCO ¥ Y Y Y HSURTL N4V Y HSURTL VY
soiou sbioio

P25 GTMOE ¥ ¥ ¥ v v v GTMATOo2 ¥ ¥ ¥ Y VY csmzcss2 ¥ N 4 ¥ VY RUNAITX ¥ ¥ 4 ¥ ¥ V HSURTL VN YV HSURTL R
spio2! D020

P26 GTMIE ¥ ¥ ¥ ¥ ¥ Y GTMATOO2 ¥ ¥ ¥ ¥ Y ¥ RLIN3ORX N4 Y Y U U ocskacsss ¥ 4 Y Y Vv MITCANORX ¥ ¥ ¥ 4 v Y cskicsst § 4 4 3\ V HSURTI N4 YV HSURTL IR
spioal sbioso

P27 Gtz ¥ ¥ Y ¥ v Y RUNSOTX ¥ ¥ Y Y INTRS N4 Y vV csocss2 y MTTCANOTX V¥ ¥ ¥ ¥ { HSURTISCKI Y v v HSURTL f VoA

scko

P28 ML ¥ ¥ ¥ ¥ Y Y GTMATOOIN ¥ ¥ ¥ Y Y Y csHocsss ¥ Y v 4 A EXTCLKOO ¥ ¥ ¥ ¥ VY HSURTICSL v Y Y ¥ { 4 HSURTICSO ¥ ¥ ¥ 4 4 4

P20 GTMuA ¥ ¥ ¥ ¥ VY GTMATOOIN ¥ ¥ ¥ Y VY csiHocsss ¥ ¥ ¥ v vV RLNORX I HSURTISDR v ¥ ¥ ¥ Y

P2_10 GmMr ¥ ¥ VY GTMATIOS Y ¥ Y Y CsizRY NV vV Y cskHRe AV RUNSOTX ¥ ¥ 4 csiHacss3 | IR

P21t GTMua ¥ ¥ v v Y GTMATIOR ¥ ¥ Vv Y csiHzcsss V4 csiHosi R

212 GTMOa ¥ ¥ ¥ VY GTMATION ¥ Y Y Y csHacsss V4 v U 4 cskoscn v 4 ¥ U Y cskoscor ¥ 4 v ¥

213 oMz ¥ ¥ v v ¥ eTMATIon ¥ Y Y VY cszcsss V4 v ¥ Y csHobes v 4 ¥ v ¥ cskesor ¥ 4 v v

214 GTMua ¥ ¥ ¥ V¥ GTMATION ¥ ¥ Y Y cszcss7 N A v 44 csiHocsso Y v 4 A csiHocss? IR

vss

VoD

P2.15 GtMwz ¥ ¥ v v Y eTMATOOs ¥ ¥ VN Y ExTckoo Vv VY

Pe_s GTMI0 v Y oTmAT208 NV ETHIMDE v 4 ETHIMDO. N 4 memcoon ¥ 4 MemcoDTO R

Pe 1 GTMuS VY GTMAT202N VY ETHITXER VY MEMmcoDs! VY MEMCODSO ]

Pe_13 GTMOIL v Y oTat202 R ETHITXD3 N 4 MEmcoDs! ¥ 4 MEmcoDsO R
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RH850/P1x-C

Section 2 Pin Functions

Table 2.3

Pin Function assignments (6/6)

3 15t Alternative 2nd Atemative: 31d Alteraiive: ah Alterative:
&
= n ou n ou n out n ou Special Function
S Portname Assignment Assignment Assignment Assignment Assignment Assignment Assignment Assignment Assignment
3 3 3 3 3 3 3 3 3
sds sisg sis sis sis sis sis sis sis
i¢se@e i¢se@e i¢see i¢see i¢see i¢see i¢see i¢sa@e i¢sa@e
[ [ [ [ g3 g3 g3 g3 g3
Sfezsz, Sfezsz, Sfezsz, Sfeisz, Sfezsz, Sfezsz, Sfezsz, Sfeisz, Sfeiz,
Funcion 2 22 29 9 Funcion 232999 999299 mnaion 292929¢ 999299 funcion 232929 Y Function 299929 Y Function 2929298 rumeion 2229297%9
IR RS IR RS zz:%3% zz:%3% zz:%3% zz:%3% zz:%3% ::z2%3% :xz2%3%
name & F & g g name 5 & & & & g Fnctonname F F F § g g name S & & & & g Functonname F F F § F g name 5 & & & & a name 5 & & & & a name 5 & & & & a name R
Po_12 o V3 cmMATzom v eIz V3 Memcooal V3 Memconio v MTTCAND VA
RTP
Po_11 aTvoe Vv Y cmwanzor VY ETHITOL V3 wEmcoba V4 wEMconio I MTTCAND I
e
Po_10 G V3 4 crmArzoon IRl ETHITXEN V3 wemcooa ¥V 4 memconzo IR MTTCAND v
soc
EY) e Vv Y cmwanzo0 VY ETHITIO0 V3 wEmcoon ¥V 4 wEmcoDio VY wTTCaNoevT y
EY) o ¥\ 4 cmwatior ¥V ETHIRERsocK v WEwCoD0! ¥V 4 MEmconoo VN A wrcANe IR
Pe_7 aTvi Vv Y cmwatios VY Emumek I EMCORS I
Y s ¥\ 4 cmMATios VN ETHIRKCLK v MEMCOAT IR
Envss
=
vee
EY) aTvi Vv Y cTmATios VY EmRxoo I EMCORS I
Pos o VN 4 ctMArzos VN EmRol IR WENCORS IR
EY) aTvos Vv Y crwanzom Vv Y ETMIRXER I EMCOR vV 4 csmasce ¥V 7 csmascoz I
Po2 o0 V3 4 cmwArz03 ¥\ 4 emices ¥ 3 FoTUoUT IR EMCORS ¥V csiassiz ¥\ 4 csiacsso v
Po1 aTvoz VY cmwanzon VUV ez I VEMCOR2 V4 csmase I
P50 o V3 4 cmwaroz VN ETRos v TPe V3 meucoar ¥V csiancs ¥V csiasoz v
70 aTvoe VNV Y eTwarzom VY SENTTRX V4 memcos VvV csamrn ¥V 4 csmamvo I
71 Gz YV ¥ 3 cmwarzon IRl FLATXENS VN senTeRc ¥\ A emoc IR
P72 v VNV v aTwaTz008 VY FoaRxos I EmHicoL v MEMCORDZ I
73 o YV v 3 omwarzo0 IRl FLaTXO0R ¥V 4 ETHILNKSTA IR MEMCOWRZ v
7.4 aTmie VNV v emwanor VY ETHIRXDV, ¥V 4 csimacsst VNV v RUNERX y
75 G YV ¥ 3 cmwanios IRl FLXATXOA IR Csiacsse TN RUNIZTX v
76 aTvin Vv Y cmwaios VY FLXTXENA I csinacsss I MEMCOCS0Z I
77 o V3 4 cmMATios VN FURXOA v e ¥\ csiacsse IR EMCocS1Z v
P78 csinacssy y ETHIWOL I MEMCOCS2Z I
P70 csiacss2 VN FuasTewT IR EMCocs3Z v
P30 Gz ¥ ¥ ¥ ¥ ¥ Y GTMATOOB v Y Y Y Y Y Senaseco ¥ ¥ ¥ ¥ ¥ Y csmocsss v v Vv v ¥
a1 GrMor | 4 1 4 4 eTwA007 V| Y Y Y 7 ETHOLNKSTA Y| Y Y 4 ¥ sentaseco ¥ | 3 1 4 Y csiocsss 1| 4 Y 4 <
P32 GMIO Y| ¥ ¥ ¥ Y GTMATIOn V| Y v Y Y RUNBRX V| Y Y Y Y SENTORX V| Y V v Y csmMacsst ¥ | ¥ ¥ ¥ Y FLXORXDA Y y
Y GTMIL ¥ Y | Y Y GTMATION Y ¥ Y ¥ Y Y ETHOMDI Y ¥ Y ¥ Y Y ETHOMDO ¥ ¥ Y ¥ ¥ Y SENTIRX ¥ ¥ { ¥ 1 V csmacssz Y ¥ ¥ ¥ ¥ Y FXOROB Y ¥ ¥ 4 4 ¥
Y] GTMIS ¥ ¥ ¥ ¥ ¥ Y emMATIoz v Y Y Y Y Y GTMATOOs ¥ ¥ ¥ ¥ ¥ Y CsMicsss ¥ ¥ ¥ ¥ ¥ ¥ FLOSTPWT Y ¥ ¥ ¥ ¥ Y SENTZSPCO Y Y Y Y 4 Y
a5 GTMIs | Y Y { 1 Y GTMATIOIN Y Y J Y Y J ETHcoL v Y Y YV 4 Y GwATooT ¥ % 4 1 1 { We 'R FoomENA v Y Y 4 4
Envee
E1vss
Y GTMOE ¥ ¥ ¥ ¥ ¥ Y GTMATOON ¥ Y Y Y Y ¥ EmoMDC ¥ ¥ ¥ ¥ ¥ Y csmocsst ¥ ¥ ¥ ¥ ¥ Y Fxomoe vV VvV
Y] GTMok | 4 Y | 4 Y oMA0os VY J J 4 J ETocRs Y Y Y 4 4 Ronaorx ¥ 4 4 4 4 4 csimocssz 4 4 4 4 4 1 e R
) GTMIE ¥ ¥ ¥ ¥ ¥ Y GTMATOOIN v Y Y Y Y Y EHOTER ¥ ¥ ¥ ¥ ¥ 4 NTR? VU VY cshcsst ¥ ¥ Y Y Y FXOTXENE ¥ VA
P39 GTMOIT IR vV GTMATIO0 IR IR ETHOTXDO IR CsIH1CSS4 VA VA SENTISPCO Y V v ¥ ¥ A
P3.10 GTMOs Y ¥ ¥ ¥ ¥ Y emMAT0oL v Y Y Y Y Y EmonOL ¥ ¥ ¥ ¥ 4 Y csmicsss ¥ ¥ ¥ ¥ 4 4
P312 GTMO4 ¥ ¥ Y YV Y J GTMATOOO Y ¥ Y v v ETHOTXD2 v FIE csiHicss2 v v v ¥ ¥ SENT2RX FiEl v
P33 GTMOD ¥ ¥ ¥ ¥ ¥ Y GTMATOOD v Y Y Y Y Y ETHOREFSOCK Y Y ¥ ¥ Y Y ETOT®I ¥ ¥ ¥ ¥ 4 Y CSMICSSs ¥ ¥ ¥ ¥ ¥ ¥ SENTRK ¥ ¥ ¥ ¥ ¥ V SEwmseco | VA
Voo
vss
ERROROUT
z
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RH850/P1x-C

Section 2 Pin Functions

224 Pin Function name

Table 2.4 Pin Function Name Definition (1/14)
Line Function name 1/0 Category Explanation
1 NMI | Pin (NMI) non maskable interrupt
2 INTPO | Pin (INTP) maskable external interrupt O
3 INTP1 | maskable external interrupt 1
4 INTP2 | maskable external interrupt 2
5 INTP3 | maskable external interrupt 3
6 INTP4 | maskable external interrupt 4
7 INTP5 | maskable external interrupt 5
8 INTP6 | maskable external interrupt 6
9 INTP7 | maskable external interrupt 7
10 INTP8 | maskable external interrupt 8
11 INTP9 | maskable external interrupt 9
12 INTP10 | maskable external interrupt 10
13 INTP11 | maskable external interrupt 11
14 EXTCLKOO O System Control Clock controller output
15 EXTCLK1O O Clock controller output
16 CSIHOCSSO0 O CSIHO CSIHO serial peripheral chip select signal 0
17 CSIHOCSS1 O CSIHO serial peripheral chip select signal 1
18 CSIHOCSS2 (0] CSIHO serial peripheral chip select signal 2
19 CSIHOCSS3 O CSIHO serial peripheral chip select signal 3
20 CSIHOCSS4 O CSIHO serial peripheral chip select signal 4
21 CSIHOCSS5 O CSIHO serial peripheral chip select signal 5
22 CSIHOCSS6 O CSIHO serial peripheral chip select signal 6
23 CSIHOCSS7 O CSIHO serial peripheral chip select signal 7
24 CSIHOSSIZ | CSIHO serial SS function control input signal
25 CSIHORYI | CSIHO ready (1) / busy (0) input signal
26 CSIHORYO 0 CSIHO ready (1) / busy (0) output signal
27 CSIHOSCIn | CSIHO serial clock input signal n=0to 2
28 CSIHOSCOn (0] CSIHO serial clock output signal n=0to 2
29 CSIHOSINn | CSIHO serial data input n=0to 2
30 CSIHOSOn O CSIHO serial data output n=0to 2
31 CSIHODCSn | CSIHO data consistency check signal n=0to 2
32 CSIH1CSSO0 (0] CSIH1 CSIH1 serial peripheral chip select signal 0
33 CSIH1CSS1 O CSIH1 serial peripheral chip select signal 1
34 CSIH1CSS2 (0] CSIH1 serial peripheral chip select signal 2
35 CSIH1CSS3 O CSIH1 serial peripheral chip select signal 3
36 CSIH1CSS4 (0] CSIH1 serial peripheral chip select signal 4
37 CSIH1CSS5 O CSIH1 serial peripheral chip select signal 5
38 CSIH1CSS6 (0] CSIH1 serial peripheral chip select signal 6
39 CSIH1CSS7 O CSIH1 serial peripheral chip select signal 7
40 CSIH1SSIZ | CSIH1 serial SS function control input signal
41 CSIH1RYI | CSIH1 ready (1) / busy (0) input signal
42 CSIH1RYO (0] CSIH1 ready (1) / busy (0) output signal
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RH850/P1x-C

Section 2 Pin Functions

Table 2.4 Pin Function Name Definition (2/14)
Line  Function name /0 Category Explanation
43 CSIH1SCIn | CSIH1 CSIH1 serial clock input signal n=0to 2
44 CSIH1SCOn (0] CSIH1 serial clock output signal n=0to 2
45 CSIH1SIn | CSIH1 serial data input n=0to 2
46 CSIH1SOn O CSIH1 serial data output n=0to 2
47 CSIH1DCSn | CSIH1 data consistency check signal n=0to 2
48 CSIH2CSS0 (0] CSIH2 CSIH2 serial peripheral chip select signal 0
49 CSIH2CSS1 O CSIH2 serial peripheral chip select signal 1
50 CSIH2CSS2 (0] CSIH2 serial peripheral chip select signal 2
51 CSIH2CSS3 O CSIH2 serial peripheral chip select signal 3
52 CSIH2CSS4 O CSIH2 serial peripheral chip select signal 4
53 CSIH2CSS5 (0] CSIH2 serial peripheral chip select signal 5
54 CSIH2CSS6 O CSIH2 serial peripheral chip select signal 6
55 CSIH2CSS7 O CSIH2 serial peripheral chip select signal 7
56 CSIH2SSIZ | CSIH2 serial SS function control input signal
57 CSIH2RYI | CSIH2 ready (1) / busy (0) input signal
58 CSIH2RYO O CSIH2 ready (1) / busy (0) output signal
59 CSIH2SCIn | CSIH2 serial clock input signal n=0to 2
60 CSIH2SCOn (0] CSIH2 serial clock output signal n=0to 2
61 CSIH2SIn | CSIH2 serial data input n=0to 2
62 CSIH2SOn O CSIH2 serial data output n=0to 2
63 CSIH2DCSn | CSIH2 data consistency check signal n=0to 2
64 CSIH3CSS0 O CSIH3 CSIH3 serial peripheral chip select signal 0
65 CSIH3CSS1 O CSIH3 serial peripheral chip select signal 1
66 CSIH3CSS2 O CSIHS3 serial peripheral chip select signal 2
67 CSIH3CSS3 O CSIH3 serial peripheral chip select signal 3
68 CSIH3CSS4 O CSIH3 serial peripheral chip select signal 4
69 CSIH3CSS5 O CSIH3 serial peripheral chip select signal 5
70 CSIH3CSS6 O CSIH3 serial peripheral chip select signal 6
71 CSIH3CSS7 O CSIH3 serial peripheral chip select signal 7
72 CSIH3SSIZ | CSIH3 serial SS function control input signal
73 CSIH3RYI | CSIHS ready (1) / busy (0) input signal
74 CSIH3RYO O CSIH3 ready (1) / busy (0) output signal
75 CSIH3SCIn | CSIH3 serial clock input signal n=0to 2
76 CSIH3SCOn (0] CSIH3 serial clock output signal n=0to 2
77 CSIH3SIn | CSIH3 serial data input n=0to 2
78 CSIH3SOn O CSIHS3 serial data output n=0to 2
79 CSIH3DCSn | CSIH3 data consistency check signal n=0to 2
80 RLIN30RX | RLIN30 RLIN30 data input
81 RLIN30TX (0] RLIN30 data output
82 RLIN31RX | RLIN31 RLIN31 data input
83 RLIN31TX (0] RLIN31 data output
84 RLIN32RX | RLIN32 RLIN32 data input
85 RLIN32TX (0] RLIN32 data output
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Section 2 Pin Functions

Table 2.4 Pin Function Name Definition (3/14)
Line  Function name /0 Category Explanation
86 RLIN33RX | RLIN33 RLIN33 data input
87 RLIN33TX (0] RLIN33 data output
88 HSURTOSDIOOI | HSURTO HSURTO data input O
89 HSURTOSDIO0O O HSURTO data output O
90 HSURTOSDIO1I | HSURTO data input 1
91 HSURTOSDIO10 O HSURTO data output 1
92 HSURTOSDIO2I | HSURTO data input 2
93 HSURTOSDIO20 (0] HSURTO data output 2
94 HSURTOSDIOS3I | HSURTO data input 3
95 HSURTOSDIO30 O HSURTO data output 3
96 HSURTOSCKI | HSURTO serial clock input
97 HSURTOSCKO O HSURTO serial clock output
98 HSURTOSDIR (0] HSURTO direction indication output
99 HSURTOCSI | HSURTO chip select input
100 HSURTOCSO O HSURTO chip select output
101 HSURT1SDIOOI | HSURT1 HSURT1 data input O
102 HSURT1SDIO0O O HSURT1 data output O
103 HSURT1SDIO1I | HSURT1 data input 1
104 HSURT1SDIO10 O HSURT1 data output 1
105 HSURT1SDIO2I | HSURT1 data input 2
106 HSURT1SDIO20 (e} HSURT1 data output 2
107 HSURT1SDIO3I | HSURT1 data input 3
108 HSURT1SDIO30 O HSURTL1 data output 3
109 HSURT1SCKI | HSURT1 serial clock input
110 HSURT1SCKO O HSURT1 serial clock output
111 HSURT1SDIR O HSURT1 direction indication output
112 HSURTI1CSI | HSURTL chip select input
113 HSURT1CSO O HSURT1 chip select output
114 HSURT2SDIOOI | HSURT2 HSURT?2 data input 0
115 HSURT2SDIO0O O HSURT?2 data output O
116 HSURT2SDIO1I | HSURT?2 data input 1
117 HSURT2SDIO10 O HSURT2 data output 1
118 HSURT2SDIO2I | HSURT?2 data input 2
119 HSURT2SDIO20 O HSURT?2 data output 2
120 HSURT2SDIO3I | HSURT2 data input 3
121 HSURT2SDIO30 O HSURT2 data output 3
122 HSURT2SCKI | HSURT2 serial clock input
123 HSURT2SCKO O HSURT2 serial clock output
124 HSURT2SDIR o HSURT2 direction indication output
125 HSURT2CSI | HSURT2 chip select input
126 HSURT2CSO (0] HSURT2 chip select output
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Section 2 Pin Functions

Table 2.4 Pin Function Name Definition (4/14)
Line  Function name /0 Category Explanation
127 HSURT3SDIOOI | HSURT3 HSURT3 data input O
128 HSURT3SDIO0O O HSURTS3 data output 0
129 HSURT3SDIO1I | HSURT3 data input 1
130 HSURT3SDIO10 O HSURTS3 data output 1
131 HSURT3SDIO2I | HSURT3 data input 2
132 HSURT3SDIO20 (0] HSURTS3 data output 2
133 HSURT3SDIO3I | HSURT3 data input 3
134 HSURT3SDIO30 (0] HSURTS3 data output 3
135 HSURT3SCKI | HSURTS3 serial clock input
136 HSURT3SCKO O HSURTS3 serial clock output
137 HSURT3SDIR (0] HSURTS3 direction indication output
138 HSURT3CSI | HSURTS3 chip select input
139 HSURT3CSO O HSURTS3 chip select output
140 MTTCANORX | MTTCANO MTTCANO receive data input
141 MTTCANOTX (0] MTTCANO transmit data output
142 MTTCANOEVT | MTTCANO event trigger
143 MTTCANORTP O MTTCANO register time mark interrupt pulse
144 MTTCANOSOC O MTTCANO start of cycle
145 MTTCANOSWT | MTTCANO stop watch trigger
146 MTTCANOTMP O MTTCANO trigger time mark interrupt pulse
147 MCANORX | MCANO MCANO receive data input
148 MCANOTX O MCANO transmit data output
149 MCAN1RX | MCAN1 MCAN1 receive data input
150 MCAN1TX O MCANL1 transmit data output
151 MCAN2RX | MCAN2 MCAN2 receive data input
152 MCAN2TX O MCAN2 transmit data output
154 FLXNTUOUT O FLX NTU output
155 FLXORXDA | FLX0 FLXO0 channel A receive data input
156 FLXORXDB | FLXO0 channel B receive data input
157 FLXOSTPWT | FLXO stop watch trigger input
158 FLXOTXDA (0] FLXO0 channel A transmit data output
159 FLXOTXDB (0] FLXO channel B transmit data output
160 FLXOTXENA ) FLXO channel A transmit enable
161 FLXOTXENB O FLXO0 channel B transmit enable
164 FLX1RXDA | FLX1 FLX1 channel A receive data input
165 FLX1RXDB | FLX1 channel B receive data input
166 FLX1STPWT | FLX1 stop watch trigger input
167 FLX1TXDA (0] FLX1 channel A transmit data output
168 FLX1TXDB o FLX1 channel B transmit data output
169 FLX1TXENA O FLX1 channel A transmit enable
170 FLX1TXENB 0] FLX1 channel B transmit enable
173 SENTORX | SENTO SENT chO sensor data input
174 SENTOSPCO (0] SENT ch0 SPC extension output
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Table 2.4 Pin Function Name Definition (5/14)
Line  Function name /0 Category Explanation
175 SENT1RX | SENT1 SENT chl sensor data input
176 SENT1SPCO O SENT chl SPC extension output
177 SENT2RX | SENT2 SENT ch2 sensor data input
178 SENT2SPCO O SENT ch2 SPC extension output
179 SENT3RX | SENT3 SENT ch3 sensor data input
180 SENT3SPCO (0] SENT ch3 SPC extension output
181 SENT4RX | SENT4 SENT ch4 sensor data input
182 SENT4SPCO (0] SENT ch4 SPC extension output
183 SENT5RX | SENT5 SENT chb sensor data input
184 SENT5SPCO O SENT ch5 SPC extension output
185 SENT6RX | SENT6 SENT ch6 sensor data input
186 SENT6SPCO O SENT ch6 SPC extension output
187 SENT7RX | SENT7 SENT ch7 sensor data input
188 SENT7SPCO O SENT ch7 SPC extension output
189 SENT8RX | SENTS8 SENT ch8 sensor data input
190 SENT8SPCO O SENT ch8 SPC extension output
191 SENTI9RX | SENT9 SENT ch9 sensor data input
192 SENT9SPCO O SENT ch9 SPC extension output
193 ETHOCOL | ETHO ETHO Collision detection signal
194 ETHOWOL (0] ETHO Wake on Lan signal (magic packet detection)
195 ETHOCRS | ETHO Carrier detection signal
196 ETHOMDC (0] ETHO Serial management interface transfer clock
197 ETHOMDI | ETHO Serial management interface data Input
198 ETHOMDO (0] ETHO Serial management interface data Output
199 ETHOREF50CK | ETHO RMII reference clock
200 ETHORXCLK | ETHO Reception clock
201 ETHORXDO | ETHO Reception data 0
202 ETHORXD1 | ETHO Reception data 1
203 ETHORXD2 | ETHO Reception data 2
204 ETHORXD3 | ETHO Reception data 3
205 ETHORXDV | ETHO Reception data valid
206 ETHORXER | ETHO Reception data error
207 ETHOTXCLK | ETHO Transmission clock
208 ETHOTXDO (0] ETHO ETHO Transmission data O
209 ETHOTXD1 (e} ETHO Transmission data 1
210 ETHOTXD2 (0] ETHO Transmission data 2
211 ETHOTXD3 (e} ETHO Transmission data 3
212 ETHOTXEN (0] ETHO Transmission data enable
213 ETHOTXER O ETHO Transmission data error
214 ETHOLINKSTA | ETHO Link status from PHY
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Table 2.4 Pin Function Name Definition (6/14)

Line  Function name /0 Category Explanation

215 ETH1COL | ETH1 ETH1 Collision detection signal

216 ETHIWOL (0] ETH1 Wake on Lan signal (magic packet detection)

217 ETH1CRS | ETH1 Carrier detection signal

218 ETH1IMDC (0] ETH1 Serial management interface transfer clock

219 ETH1MDI | ETH1 Serial management interface data Input

220 ETH1MDO O ETH1 Serial management interface data Output

221 ETH1REF50CK | ETH1 RMII reference clock

222 ETH1RXCLK | ETH1 Reception clock

223 ETH1RXDO | ETH1 Reception data 0

224 ETH1RXD1 | ETH1 Reception data 1

225 ETH1RXD2 | ETH1 Reception data 2

226 ETH1RXD3 | ETH1 Reception data 3

227 ETH1RXDV | ETH1 Reception data valid

228 ETH1RXER | ETH1 Reception data error

229 ETH1ITXCLK | ETH1 Transmission clock

230 ETH1TXDO (0] ETH1 Transmission data O

231 ETH1TXD1 O ETH1 Transmission data 1

232 ETH1TXD2 (0] ETH1 Transmission data 2

233 ETH1TXD3 O ETH1 Transmission data 3

234 ETH1ITXEN (0] ETH1 Transmission data enable

235 ETH1TXER O ETH1 Transmission data error

236 ETHILINKSTA | ETHL1 Link status from PHY

237 MEMCOAO (@) External bus External memory interface address bus bit0

238 MEMCOA1 (@) External memory interface address bus bitl

239 MEMCO0A2 (@) External memory interface address bus bit2

240 MEMCO0A3 (@) External memory interface address bus bit3

241 MEMCO0A4 (@) External memory interface address bus bit4

242 MEMCOA5 (@) External memory interface address bus bit5

243 MEMCOA6 (@) External memory interface address bus bit6

244 MEMCOA7 (@) External memory interface address bus bit7

245 MEMCO0AS8 (@] External memory interface address bus bit8

246 MEMCO0DOI | External memory interface data bus bitO input

247 MEMCOD1I | External memory interface data bus bitl input

248 MEMCO0D?2I | External memory interface data bus bit2 input

249 MEMCOD3I | External memory interface data bus bit3 input

250 MEMCO0D4I | External memory interface data bus bit4 input

251 MEMCODS5I | External memory interface data bus bit5 input
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Table 2.4 Pin Function Name Definition (7/14)

Line  Function name /0 Category Explanation

252 MEMCOD6I | External bus External memory interface data bus bit6 input
253 MEMCOD7I | External memory interface data bus bit7 input
254 MEMCODOO O External memory interface data bus bit0 output
255 MEMCOD10 O External memory interface data bus bitl output
256 MEMCO0D20 O External memory interface data bus bit2 output
257 MEMCOD30 (0] External memory interface data bus bit3 output
258 MEMCO0D40 O External memory interface data bus bit4 output
259 MEMCOD50 (0] External memory interface data bus bit5 output
260 MEMCOD60O O External memory interface data bus bit6 output
261 MEMCOD70 O External memory interface data bus bit7 output
262 MEMCO0CS0Z O External memory interface chip select signals CS0
263 MEMCO0CS1zZ O External memory interface chip select signals CS1
264 MEMCO0CS2Z O External memory interface chip select signals CS2
265 MEMCO0CS3z O External memory interface chip select signals CS3
266 MEMCORDZ O External memory interface read strobe

267 MEMCOWRZ O External memory interface write strobe

268 ADCOCNV O ADCO ADCO AD conversion signal

269 ADCOTRG | ADCO AD trigger input

270 ADCOIO | ADCO input channel

271 ADCOI1 | ADCO input channel

272 ADCOI2 | ADCO input channel

273 ADCOI3 | ADCO input channel

274 ADCO0I4 | ADCO input channel

275 ADCOI5 | ADCO input channel

276 ADCO0I6 | ADCO input channel

277 ADCOI7 | ADCO input channel

278 ADCO0I8 | ADCO input channel

279 ADCO0I9 | ADCO input channel

280 ADCOI10 | ADCO input channel

281 ADCOI11 | ADCO input channel

282 ADCOI12 | ADCO input channel

283 ADCOI13 | ADCO input channel

284 ADCO0I14 | ADCO input channel

285 ADCOI15 | ADCO input channel

286 ADCOI16 | ADCO input channel

287 ADCOI17 | ADCO input channel

288 ADCO0I18 | ADCO input channel

289 ADCOI19 | ADCO input channel

290 ADC1CNV (0] ADC1 ADC1 AD conversion signal

291 ADCI1TRG | ADC1 AD trigger input

292 ADCL1I0 | ADCL1 input channel

293 ADC1I1 | ADCL1 input channel

294 ADC1I2 | ADCL1 input channel
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Table 2.4 Pin Function Name Definition (8/14)

Line  Function name /0 Category Explanation

295 ADC1I3 | ADC1 ADC1 input channel

296 ADC1l14 | ADC1 input channel

297 ADC1I5 | ADC1 input channel

298 ADC1l16 | ADC1 input channel

299 ADC117 | ADC1 input channel

300 ADC1I8 | ADCL1 input channel

301 ADC119 | ADC1 input channel

302 ADC1I10 | ADCL1 input channel

303 ADC1I11 | ADCL1 input channel

304 ADC1l112 | ADC1 input channel

305 ADC1113 | ADCL1 input channel

306 ADC1l114 | ADC1 input channel

307 ADC1I115 | ADCL1 input channel

308 ADC1I16 | ADC1 input channel

309 ADC1I117 | ADCL1 input channel

310 ADC1118 | ADC1 input channel

311 ADC1I119 | ADC1 input channel

312 TCK | Debug Debug clock

313 TDI | Debug data input

314 TDO (0] Debug data output

315 TMS | Debug mode select

316 RDYZ O Debug ready

317 TRSTZ | Debug reset

318 LPDCLK | Debug Debug clock for Low-pin count debug

319 LPDI | (LPD-4pin) Debug data input for Low-pin count debug

320 LPDO O Debug data output for Low-pin count debug

321 LPDCLKOUT O Debug clock output for Low-pin count debug

322 LPDRSTZ | Debug reset for Low-pin count debug

323 EVTOZ O Nexus Debug I/F event output signal

324 EVTIZ | Debug I/F event input signal

325 FLSCI3TXD O Flash Writer I/F Flash Writer I/F TxD

326 FLSCI3RXD | Flash Writer I/F RxD

327 FLSCI3SCKI | Flash Writer I/F SCK

328 AUDRSTZ | AUDR AUDR reset signal

329 AUDCK | AUDR clock signal

330 AUDSYNCZ | AUDR synchronous signal

331 AUDATAO /10 AUDR data signal

332 AUDATA1L 1/0 AUDR data signal

333 AUDATA2 /10 AUDR data signal

334 AUDATA3 1/0 AUDR data signal
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Line  Function name /0 Category Explanation

335 CICREFP | Trace I/F Trace I/F clock pos

336 CICREFN | Trace I/F clock neg

337 TODPO (0] Trace I/F data pos 0

338 TODNO (0] Trace I/F data neg 0

339 TODP1 (0] Trace I/F data pos 1

340 TODN1 (0] Trace I/F data neg 1

341 MSYNZz | Trace I/F Synchronization request

342 AURORES1Z | Aurora Domain Reset signal

343 AURORES2Z | Aurora domain signal Isolation

344 AURORESPDZ | Core domain Aurora signal Isolation

345 ERAMRESPDZ | Core domain ERAM signal Isolation

346 ERAMRES2Z | ERAM domain core signal Isolation

347 GTMOIO | GTM GTM TIM 0 input O

348 GTMOI1 | ™ GTM TIM O input 1

349 GTMOI2 | GTM TIM 0 input 2

350 GTMOI3 | GTM TIM O input 3

351 GTMOI4 | GTM TIM O input 4

352 GTMOI5 | GTM TIM O input 5

353 GTMOI6 I GTM TIM O input 6

354 GTMOI7 | GTM TIM O input 7

355 GTM1I0 | GTM TIM 1 input O

356 GTM1I1 | GTMTIM 1input 1

357 GTM1I2 | GTM TIM 1 input 2

358 GTM1I3 | GTM TIM 1 input 3

359 GTM1l4 | GTM TIM 1 input 4

360 GTM1I5 | GTM TIM 1input 5

361 GTM1I6 | GTM TIM 1 input 6

362 GTM1I7 | GTM TIM 1 input 7

363 GTMAT0O0 0] ATOM GTM ATOM 0 output 0

364 GTMAT001 O GTM ATOM 0 output 1

365 GTMAT002 (e} GTM ATOM 0 output 2

366 GTMAT003 O GTM ATOM 0 output 3

367 GTMAT004 O GTM ATOM O output 4

368 GTMATO005 O GTM ATOM 0 output 5

369 GTMAT00O6 o GTM ATOM 0 output 6

370 GTMATO0O7 O GTM ATOM 0 output 7

371 GTMAT100 O GTM ATOM 1 output 0

372 GTMAT101 O GTM ATOM 1 output 1

373 GTMAT102 O GTM ATOM 1 output 2

374 GTMAT103 O GTM ATOM 1 output 3

375 GTMAT104 O GTM ATOM 1 output 4

376 GTMAT105 O GTM ATOM 1 output 5

377 GTMAT106 O GTM ATOM 1 output 6

378 GTMAT107 O GTM ATOM 1 output 7
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Line  Function name /0 Category Explanation
379 GTMAT200 (0] ATOM GTM ATOM 2 output O
380 GTMAT201 (0] GTM ATOM 2 output 1
381 GTMAT202 (0] GTM ATOM 2 output 2
382 GTMAT203 0] GTM ATOM 2 output 3
383 GTMAT204 (0] GTM ATOM 2 output 4
384 GTMATOOON (0] DTM GTM ATOM 0 output 0 neg
385 GTMATOO1N O GTM ATOM 0 output 1 neg
386 GTMATO0O2N O GTM ATOM 0 output 2 neg
387 GTMATOO3N O GTM ATOM 0 output 3 neg
388 GTMAT100N O GTM ATOM 1 output 0 neg
389 GTMAT101N O GTM ATOM 1 output 1 neg
390 GTMAT102N O GTM ATOM 1 output 2 neg
391 GTMAT103N O GTM ATOM 1 output 3 neg
392 GTMAT200N O GTM ATOM 2 output 0 neg
393 GTMAT201N O GTM ATOM 2 output 1 neg
394 GTMAT202N O GTM ATOM 2 output 2 neg
395 GTMAT203N O GTM ATOM 2 output 3 neg
396 ESO0Zz | GTM Hi-Z control Emergency shut-off 0
397 ESO1z | Emergency shut-off 1
398 ESO2z | Emergency shut-off 2
399 ICUMGPIOO0 0] ICUMC ICUMC GPIO control 0
400 ICUMGPIO1 (0] ICUMC GPIO control 1
401 BHPDGRCLKO O BHP Degrading clock output for MCAN
402 BHPDGRCLK1 O Degrading clock output for FlexRay
403 BHPDGREN | Degrading allowed pin
404 ERROROUTZ O ECM Error output signal
405 CVMOUTZ O System Control CVM internal voltage error detection output signal
406 FLMDO | Operating mode select pin
407 FLMD1 | Operating mode select pin
408 MODEO | Operating mode select pin
409 MODE1 | Operating mode select pin
410 RESETZ | Reset input
411 RESETOUTZ O Reset output
412 X1 | Main oscillator resonator connections
413 X2 O Main oscillator resonator connections
414 JPO_O 1/0 JPO JTAG Port group 0 portO
415 JPO_1 110 JTAG Port group 0 portl
416 JPO_2 1/0 JTAG Port group 0 port2
417 JP0O_3 /10 JTAG Port group 0 port3
418 JPO_4 | JTAG Port group 0 port4
419 JP0_5 /10 JTAG Port group 0 port5
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Line  Function name /0 Category Explanation

420 PO_0O 1/0 PO Port group O port0
421 PO_1 1/0 Port group 0 portl
422 PO_2 /0 Port group 0 port2
423 PO_3 1/0 Port group 0 port3
424 PO_4 1/0 Port group 0 port4
425 PO_5 /10 Port group 0 port5
426 P0O_6 1/0 Port group 0 port6
427 PO_7 110 Port group 0 port7
428 PO_8 1/0 Port group 0 port8
429 P0O_9 1/0 Port group 0 port9
430 PO_10 1/0 Port group 0 portl0
431 PO_13 1/0 Port group 0 portl3
432 P0O_14 110 Port group 0 portl4
433 P1_1 /0 P1 Port group 1 portl
434 P12 1/0 Port group 1 port2
435 P1_3 1/0 Port group 1 port3
436 P1 4 1/0 Port group 1 port4
437 P1 5 1/0 Port group 1 port5
438 P1 6 110 Port group 1 port6
439 P1 7 110 Port group 1 port7
440 P2_0 110 P2 Port group 2 port0
441 P2_1 1/0 Port group 2 portl
442 P2 2 110 Port group 2 port2
443 P2_3 1/0 Port group 2 port3
444 P2 4 I/0 Port group 2 port4
445 P2_5 I/0 Port group 2 port5
446 P2_6 I/0 Port group 2 port6
447 pP2_7 I/O Port group 2 port7
448 P2_8 1/0 Port group 2 port8
449 P2_9 I/0 Port group 2 port9
450 P2_10 1/0 Port group 2 portl0
451 P2_11 I/0 Port group 2 portll
452 pP2_12 110 Port group 2 port12
453 P2_13 1/0 Port group 2 portl13
454 P2_14 110 Port group 2 port14
455 P2_15 I/0 Port group 2 portl5
456 P30 /10 P3 Port group 3 port0
457 P3_1 1/0 Port group 3 portl
458 pP3 2 /10 Port group 3 port2
459 P3_3 110 Port group 3 port3
460 P3 4 /10 Port group 3 port4
461 P3_5 1/0 Port group 3 port5
462 P3 6 Ife] Port group 3 port6
463 P37 110 Port group 3 port7
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464 P3_8 1/0 P3 Port group 3 port8
465 P3_9 1/0 Port group 3 port9
466 P3_10 1/0 Port group 3 port10
467 P3_11 1/0 Port group 3 portll
468 P3_12 /0 Port group 3 port12
469 P3 13 /0 Port group 3 port13
470 P3_14 1/0 Port group 3 port1l4
471 P4 0 /10 P4 Port group 4 port0
472 P4_1 /10 Port group 4 portl
473 P4_2 1/0 Port group 4 port2
474 P4_3 1/0 Port group 4 port3
475 P4_4 1/0 Port group 4 port4
476 P4 5 1/0 Port group 4 port5
477 P4_6 1/0 Port group 4 port6
478 P4 7 1/0 Port group 4 port7
479 P4_8 1/0 Port group 4 port8
480 P4 9 110 Port group 4 port9
481 P4_10 1/0 Port group 4 portl0
482 P4_11 110 Port group 4 portll
483 P4_12 1/0 Port group 4 portl2
484 P4_13 1/0 Port group 4 portl3
485 P4_14 1/0 Port group 4 portl4
486 P5 0 1/0 P5 Port group 5 port0
487 P5_1 1/0 Port group 5 portl
488 P5 4 1/0 Port group 5 port4
489 P5 5 1/0 Port group 5 port5
490 P5 6 110 Port group 5 port6
491 P5 7 1/0 Port group 5 port7
492 P5 8 110 Port group 5 port8
493 P5 9 110 Port group 5 port9
494 P5 10 110 Port group 5 port10
495 P5_11 1/0 Port group 5 portll
496 P5_12 110 Port group 5 port12
497 P5_13 1/0 Port group 5 port13
498 P5_14 110 Port group 5 port14
499 P5_15 110 Port group 5 portl5
500 P6_0 110 P6 Port group 6 port0
501 P6_1 110 Port group 6 portl
502 P6_2 110 Port group 6 port2
503 P6_3 110 Port group 6 port3
504 P6_4 110 Port group 6 port4
505 P6_5 I/0 Port group 6 port5
506 P6_6 110 Port group 6 porté
507 P6_7 110 Port group 6 port7
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508 P6_8 1/0 P6 Port group 6 port8
509 P6_9 1/0 Port group 6 port9
510 P6_10 1/0 Port group 6 port10
511 P6_11 1/0 Port group 6 portll
512 P6_12 /0 Port group 6 port12
513 P6_13 /10 Port group 6 port13
514 P6_14 1/0 Port group 6 portl4
515 P6_15 /0 Port group 6 portl5
516 P7_0 1/0 P7 Port group 7 port0
517 P7_1 1/0 Port group 7 portl
518 P7_2 /10 Port group 7 port2
519 P7_3 1/0 Port group 7 port3
520 P7_4 1/0 Port group 7 port4
521 P7_5 1/0 Port group 7 port5
522 P7_6 1/0 Port group 7 porté
523 P7_7 1/0 Port group 7 port7
524 P7_8 110 Port group 7 port8
525 P7_9 1/0 Port group 7 port9
526 P8_0 1/0 P8 Port group 8 port0
527 P8 1 1/0 Port group 8 portl
528 P8_2 110 Port group 8 port2
529 P8 3 1/0 Port group 8 port3
530 P8 4 1/0 Port group 8 port4
531 P8 5 110 Port group 8 port5
532 P8 6 110 Port group 8 port6
533 P8 7 1/0 Port group 8 port7
534 P8 8 I/0 Port group 8 port8
535 P8 9 I/0 Port group 8 port9
536 P8 10 I/0 Port group 8 port10
537 P8_11 I/0 Port group 8 portll
538 P8 12 I/0 Port group 8 port12
539 P8_13 I/0 Port group 8 port13
540 P8_14 110 Port group 8 port14
541 P8_15 I/0 Port group 8 portl5
542 P9 0 110 P9 Port group 9 port0
543 P9 1 I/0 Port group 9 portl
544 P9 2 110 Port group 9 port2
545 P9 3 I/0 Port group 9 port3
546 P9 4 110 Port group 9 port4
547 P9_5 110 Port group 9 port5
548 P9 6 /10 Port group 9 porté
549 P9 7 110 Port group 9 port7
550 P9 8 /10 Port group 9 port8
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Line  Function name /0 Category Explanation
551 EnvCC power  10_Power 10 supply voltage n=0,1
552 EnVSS power IOground n=0,1
553 VCC power Internal Regulator Regulator supply voltage
554 VDD power  Core_Power Core supply voltage
555 VSS power  Core_Ground Core ground
556 DvCC power  Trace_|F_Power Aurora I/F supply voltage (Analog)
557 DVDD power Aurora I/F supply voltage (Digital)
558 DVSS power Aurora I/F ground
559 AnVCC power  ADC ADC supply voltage n=0, 1
560 AnVSS power ADC ground n=0,1
561 AnVREFH power ADC reference voltage plus n=0, 1
562 EMUVCC power EMU Aurora control 10 supply voltage
563 EMUVDD power Aurora control core supply voltage
564 EMUVSS power Aurora control ground
565 SYSVCC power  System System control supply voltage
566 OSCVSS power OSC OSC ground
567 ERAMVDD power ERAM Control ERAM core supply voltage
568 ERAMnVCC power ERAM 1O supply voltage n=0, 1
569 ERAMNVSS power ERAM ground n=0,1
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2.25 Recommended Connection of Unused Pins

Table 2.5 Recommended Connection of Unused Pins

Table 2.5 Recommended Connection of Unused Pins (1/3)
Category Pin Name Recommended Connection of Unused Pins
CLOCK X1 (Must be used.)
X2 Leave open-circuit in case of external clock supply.
SYSTEM RESETZ (Must be used.)
FLMDO (Must be used.)
P4 2,P4 3 e When FLMDO is H level and P4_5(FLMDL1) is H level
Connected to E1VSS via a resistor.
e When FLMDO is L level or P4_5(FLMD1) is L level
[Buffer disabled]
Leave open-circuit.
[Input]
Leave open-circuit and the settings are to enable on-chip pullup/pull-
down resistors.(use PUn_m, PDn_m)
Connected to E1VCC or E1VSS via a resistor.
[Output]
Leave open-circuit.
SYSTEM P4 5 e When FLMDO is H level
Connected to E1VSS via a resistor.
e When FLMDO is L level
[Buffer disabled]
Leave open-circuit.
[Input]
Leave open-circuit and the settings are to enable on-chip pullup/pull-
down resistors.(use PUn_m, PDn_m)
Connected to E1VCC or E1VSS via a resistor.
[Output]
Leave open-circuit.
Pn_m PO [Buffer disabled]
P1 Leave open-circuit.
[Input]
P2 Leave open-circuit and the settings are to enable on-chip pullup/pull-
P3 down resistors.(use PUn_m, PDn_m)
Connected to EnVCC or EVSS via a resistor.
P4(excluding [Output]

P4_2, P4 3, and
P4_5)

P5
P6
P7
P8
P9

Leave open-circuit.
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Table 2.5

Recommended Connection of Unused Pins (2/3)

Category

Pin Name

Recommended Connection of Unused Pins

JPO_m

JPO_O: TDI/LPDI

Connected to EOVCC via a resistor*!

JPO_0:JP0_O

[Buffer disabled]
Leave open-circuit.
[Input]
Leave open-circuit and the settings are to enable on-chip pullup/pull-
down resistors.(use PUn_m, PDn_m)
Connected to EOVCC or EOVSS via a resistor.*3
[Output]
Leave open-circuit.

JPO_1:TDO/
LPDO

Leave open-circuit.

JPO_1:JP0_1

[Buffer disabled]
Leave open-circuit.
[Input]
Leave open-circuit and the settings are to enable on-chip pullup/pull-
down resistors.(use PUn_m, PDn_m)
Connected to EOVCC or EOVSS via a resistor.*3
[Output]
Leave open-circuit.

JPO_2 : TCK/
LPDCLK

Connected to EOVCC via a resistor*!, or Leave open-circuit.

JPO_2:JP0 2

[Buffer disabled]
Leave open-circuit.
[Input]
Leave open-circuit and the settings are to enable on-chip pullup/pull-
down resistors.(use PUn_m, PDn_m)
Connected to EOVCC or EOVSS via a resistor.*3
[Output]
Leave open-circuit.

JPO_3:TMS

Connected to EOVCC via a resistor*!

JPO_3:JP0_3

[Buffer disabled]
Leave open-circuit.
[Input]
Leave open-circuit and the settings are to enable on-chip pullup/pull-
down resistors.(use PUn_m, PDn_m)
Connected to EOVCC or EOVSS via a resistor.*3
[Output]
Leave open-circuit.

JPO_4 : TRSTZ/
LPDRSTZ/JP0O_4

Connected to EOVSS via a resistor+?

JPO_5: RDYZ/
LPDCLKOUT

Leave open-circuit.

JP0_5:JP0 5

[Buffer disabled]
Leave open-circuit.
[Input]
Leave open-circuit and the settings are to enable on-chip pullup/pull-
down resistors.(use PUn_m, PDn_m)
Connected to EOVCC or EOVSS via a resistor.
[Output]
Leave open-circuit.

ADC

ADCOIn

Leave open-circuit
Or connected to AOVCC or AOVSS .

ADCl1In

Leave open-circuit
Or connected to A1VCC or A1VSS .

Other Func

ERROROUTZ

Leave open-circuit

CVMOUTZ

Leave open-circuit
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Table 2.5 Recommended Connection of Unused Pins (3/3)
Category Pin Name Recommended Connection of Unused Pins
Trace I/F AURORES1Z Connected to EMUVSS via a resistor.

AURORES2Z

AURORESPDZ Connected to EOQVSS via a resistor.

CICREFN, Leave open-circuit

CLCREFP

TODNO, TODN1 Leave open-circuit

TODPO, TODP1

MSYNZ Connected to EOVCC via a resistor.
ERAM ERAMRESPDZ Connected to E1VSS via a resistor.

ERAMRES2Z Connected to ERAM1VSS via a resistor.
EMU EVTOZ Leave open-circuit

EVTIZ Connected to E1VCC via a resistor.

AUDATAO to Connected to E1VCC via a resistor.

AUDATA3

AUDSYNCZ Connected to E1VCC via a resistor.

AUDCK Connected to E1VCC via a resistor.

AUDRSTZ Connected to E1VSS via a resistor.
Power EnVCC, EnVSS (Must be used.)

OSCVSS (Must be used.)

SYSVCC (Must be used.)

VDD, VSS (Must be used.)

VCC (Must be used.)

AOVREFH, Connected to EnVCC.

A1VREFH

AOVCC, A1VCC Connected to EnVCC.

AOVSS, A1VSS Connected to EnVSS.

DVCC, DVDD, (Must be used.) for Emulation devices

DVSS

EMUVCC, (Must be used.) for Emulation devices

EMUVDD,

EMUVSS

ERAMNVCC, (Must be used.) for Emulation devices

ERAMVDD,

ERAMNVSS

Note 1.  Except for P1H-CE. P1H-CE is “Connected to E1VCC via a resistor.”

Note 2.  Except for P1H-CE. P1H-CE is “Connected to E1VSS via a resistor.”

Note 3.  Except for P1H-CE. P1H-CE is “Connected to E1VCC or E1VSS via a resistor.”
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2.3 Port Overview

This document defines the standard “port control logic” including the interface between 10 buffers.
Each parameters as Port Number are optimized for RH850/P1x-C products.

2.3.1 Introduction

The port of microcontroller is an interface between external devices and the internal resources (IPs) of
the microcomputer. From design point of view, a port usually consists of 10 buffer and the control logic
as it is shown below.

PORT
' / -
10 buffer
Internal Control Logic c:} (hard-macro) © (= External
IPs (sof-macro) 10 buffer device
<> - O
(hard-macro)
10 buffer
= ©=
K (hard-macro)
N - J
Figure 2.7 Port structure overview

2.3.2 Functional Overview

Active microcontroller reset result in a Hi-Z state for nearly all port pins. For exceptions refer to Table
2.2, Pin Status. After RESETZ release SW can define different state. All state changes by SW
become active immediately after bus cycle of the associated write access is finished (<1us).

When a port pin is configured as digital input it is possible to configure it with pull-up or pull-down or
without pull up. Internal pull-up on an input pin is enabled by setting pull-up register (PUn.PUn_m =1)
and pull-down is enabled by setting pull-down register (PDn.PDn_m = 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. If
no pull-up or pull-down is required on an input port pin deselect pull-up and pull-down register
(PUn.PUn_m =0, PDn.PDn_m = 0).

External Interrupts Pins:

The maskable external interrupt pins (INTPO to INTPn) and one non maskable interrupt pin (NMI) are
available in the device. For external interrupts, falling edge, rising edge or both edges is selectable for
each pin by the setting of the External Interrupt Detecting Method Select bits in the external interrupt
control register. Furthermore, interrupt priority levels 0 to 15 can be set for each pin in interrupt control
registers (ICO to ICn). When edge detection is selected as an interrupt detecting method, an interrupt
request is detected by a change in INTPn pins, and an interrupt request signal is sent to the INTC. Four
external interrupts can generate DMA request and for more details see Section 6, Interrupt
Controller (INTC).
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2.3.2.1 Port Category
(1) Numeric Port
The numeric port provides functions including Digital 10 and alternative functions.

For example, functions like timer outputs, serials communications can be assigned on this port.
External bus interface can also be assigned.

(2) JTAG Port

Several special functionalities are provided by JTAG port. This port is standardized to be used as a test
interface, a debug interface, and port interface including flash programming interface.

The switch between debug interface and port mode is controlled by OPBT2. (See Section 32.12.1,
OPBTO — Option Byte 0)

Although any port functionalities can be realized with this pin, they cannot be emulated when the pin is
used as a debug interface. Therefore it is recommended not to assign important user functions to this

pin.

2.3.3 Operation Mode
Pins can operate in three operation modes.
e Port mode(PMCn.PMCn_m bit = 0)

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

o Alternative mode software 1/O control(PMCn.PMCn_m bit = 1, PIPCn.PIPCn_m bit = 0)

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

o Alternative mode direct 1/0 control(PMCn.PMCn_m bit = 1, PIPCn.PIPCn_m bit = 1)

In this mode, the pins operate as alternative funtions. Unlike the alternative mode software 1/0
control, however, the input / output direction is selected by the alternative function.

The following is register effect related to operation modes and pin 1/O direction.
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
alternative mode software 1/0 control(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, PMn_m = 1). If alternative mode, this bit must always set to 0.

e PIPCn.PIPCn_m bit
This bit selects alternative mode software 1/0O control or alternative mode direct I/O control.
e PBDCn.PBDCn_m bit

In output mode or output enabled by alternative function, when this bit is set to 1, the pin enters
the bidirectional mode.
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The input / output direction and each modes by register setting is shown below Table 2.6, Pin

register setting.

Table 2.6

Pin register setting

PMCn_m PMn_m PIBCn_m

PIPCn_m

PBDCn_m

Modes

1/0 Direction

0 0 X

X

0

Port mode
Output mode

Output

Port mode
Bi-directional mode

Input / Output

Port mode
Input mode (input
disabled)

Port mode
Input mode (input
enabled)

Input

Alternative mode
Software 1/0 control
Output mode

Output

Alternative mode
Software 1/0 control
Bi-directional mode

Input / Output

Alternative mode
Software 1/0 control
Input mode

Input

Alternative mode
Direct I/0 control
Input or output

Controlled by the
alternative function

Alternative mode
Direct I/0 control

Controlled by the
alternative function

Input or bi-direction

Note 1.  Setting PIBC 1 in alternative mode is prohibited.

Table 2.7 Alternative mode selection table
PFCENn_[15:0] PFCn_[15:0] PMn_[15:0] Function
0 0 1 Alternative peripheral function 1 (Alternative Mode 1) Input
0 Alternative peripheral function 1 (Alternative Mode 1) Output
1 1 Alternative peripheral function 2 (Alternative Mode 2) Input
0 Alternative peripheral function 2 (Alternative Mode 2) Output
1 0 1 Alternative peripheral function 3 (Alternative Mode 3) Input
0 Alternative peripheral function 3 (Alternative Mode 3) Output
1 1 Alternative peripheral function 4 (Alternative Mode 4) Input
0 Alternative peripheral function 4 (Alternative Mode 4) Output
Remark:

Some input or output functions is assigned to more than one pin. For using functions on multiple pins
refer to the related register description in Section 2.5.6, PFCEn/JPFCEOQO — Port Function
Control Expansion Register.

CAUTION

To prevent malfunction, secure reset value to registers that are not available for the
individual product. For port availability of each product see Table 2.1.
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2.3.4 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.

(1) Output data
In the port mode (PMCn.PMCn_m = 0), the value of the Pn.Pn_m bit is output to the Pn_m pin.
(2) Input data

When the PPRn register is read, either the value of the Pn_m pin, the value of the corresponding
bit of the port register Pn.Pn_m, 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 2.8, PPRn_m Read Values.

Table 2.8 PPRn_m Read Values
PMC PIBC PIPC PBDC
n_m PMn_m n_m n_m n_m Mode PPRn_m Read Value
0 0 X X 0 Port Mode Pn.Pn_m bit
Output Mode
1 Port Mode Pn_m pin
Bi-directional Mode
1 0 X Port Mode Pn.Pn_m bit
Input Mode,
(Input disabled)
1 Port Mode Pn_m pin
Input Mode
(Input enabled)
1 0 o+t 0 0 Alternative Mode Alternative-function internal output
Software 1/0 control  signal
Output Mode
1 Alternative Mode Pn_m pin
Software 1/0 control
Bi-directional Mode
1 X Alternative Mode Pn_m pin
Software 1/0 control
Input Mode
X 1 0 Alternative Mode 1/0 port in alternative mode:
Direct 1/O control *Input: Pn_m pin
Input or output * Qutput: Alternative-function
internal output signal
1 Alternative Mode 1/0 port in alternative mode:
Direct 1/0 control *Input: Pn_m pin
Input or bi-direction * Bi-direction: Pn_m pin
Note 1.  Setting PIBC 1 in alternative mode is prohibited.
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2.4 Port Functions

This section explains port control logic functions.

24.1 Port Control Logic Block Diagram

This section describes the superset of port structure and functionality. A port in this device is a subset
of the logic structure shown below.
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control
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control
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PMC Output buffer 'I Open drain
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Peripheral bus
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Figure 2.8 Port Control Logic Block Diagram
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2.4.2  JTAG port 0 (JPO)
2.4.2.1 Control Register
Existent Bit
Access Base Offset
Port Register Function Size Address Address Reset Value R/W Position
JPO JPO JTAG Port register 0 8 FFC2 0000 0000y 00y RW 5,3-0
JPSRO JTAG Set Reset register 0 32 0004y 0000 0000 R/W 21, 19-16, 5, 3-0
JPNOTO JTAG Port NOT register 0 8 0008y 00y w 5,3-0
JPPRO JTAG Port Pin Read register 0 8 000CH 00y R 5-0
JPMO JTAG Port Mode register 0 8 0010y FFy R/W 5,3-0
JPMCO JTAG Port Mode Control 8 0014y 00y R/W 2-0
register 0
JPFCEO JTAG Port Function Control 8 001Ch 00y R/W 2-0
Expansion register 0
JPMSRO JTAG Port Mode Set Reset 32 0020y 0000 O0FF  R/W 21, 19-16, 5, 3-0
register 0
JPMCSRO  JTAG Port Mode Control Set 32 0024y 0000 0000, R/W 18-16, 2-0
Reset register 0
JPINVO JTAG Port output value 8 0030y 00y R/W 5,3-0
Inversion register 0
JPIBCO JTAG Port Port Input Buffer 8 40004 00y R/W 5-0
Control register 0
JPBDCO JTAG Port Bi-Direction Control 8 4004y 00y R/W 5,3-0
register 0
JPUO JTAG Pull-up option register 0 8 400CH 00y R/W 5,3-0
JPDO JTAG Pull-down option register 8 4010y 00y R/W 5,3-0
0
JPODCO JTAG Port Open Drain Control 32 4014y 0000 0000, R/W 5,3-0
register 0
JPDSCO JTAG Port Drive Strength 32 4018y 0000 0000, R/W 5,3-0
Control register 0
JPISO JTAG Port Input Selection 8 401Ch 00y R/W 5,3-0
register 0
JPUCCO JTAG Port Universal 32 4028y 0000 0000, R/W 5,3-0
Characteristics Control register
0
JPODCEO  JTAG Port Open Drain Control 32 4038y 0000 0000 R/W 5,3-0
Expansion register 0
Note: Not all bit exist for all products. For details to the available port pins refer to Table 2.1
Note 1.  When the JPO_m pin are used as NEXUS or LPD-4pin, set Reset Value to the register of JPM0, JPMCO
and JPIBCO.
The change between debug interface and Port mode of the JTAG port is controlled by the OPBT2. (See
Section 32.12.3, OPBT2 — Option Byte 2) The following table describes the functionality of
each JPO_m pin in the different modes.
OPJTAG1 OPJTAGO Mode JPO_O JPO_1 JP0O_2 JP0O_3 JP0O_4 JP0O_5
1 1 Nexus TDI TDO TCK T™MS TRSTZ RDYZ
JTAG) input output input input input output
0 1 LPD LPDI LPDO LPDCLK Port LPDRSTZ LPDCLKOU
(4-pin) input output input input T output
0 0 GPIO Port Port Port Port TRSTZ Port
Input*!
Note 1.  JPO_4 pin level can only be read by JPPRO register in Port mode.
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2.4.3  Port 0 (P0)
2.4.3.1 Control Register
Existent Bit
Access Base Offset

Port Register Function Size Address Address  Reset Value R/W Position

PO PO Port register 0 16 FFC1 0000y 0000y RIW 14, 13, 10-0
PSRO Port Set Reset register 0 32 0000 0004y 0000 0000  R/W 30, 29, 26-16, 14, 13, 10-0
PNOTO Port NOT register 0 16 0008y 00004 W 14,13, 10-0
PPRO Port Pin Read register 0 16 000CH 0000 0000y R 14, 13, 10-0
PMO Port Mode register 0 16 0010y FBFFy R/IW 14, 13, 10-0
PMCO Port Mode Control register 0 16 0014y 00004 R/W 14,13, 9-0
PFCO Port Function Control register 0 16 0018y 0000y R/IW 14,13,9-0
PFCEO Port Function Control Expansion 16 001Cy 0000y R/W 14,13, 9-0

register 0
PMSRO Port Mode Set Reset register 0 32 00204 0000 FBFFy R/W 30, 29, 26-16, 14, 13, 10-0
PMCSRO Port Mode Control Set Reset register 0 32 0024y 0000 0000  R/W 30, 29, 26-16, 14, 13, 9-0
PINVO Port output value Inversion register 0 16 0030y 0000y R/IW 14, 13, 10-0
PIBCO Port Port Input Buffer Control register 0 16 4000y 0000y R/IW 14, 13, 10-0
PBDCO Port Bi-Direction Control register 0 16 4004y 0000y RIW 14, 13, 10-0
PIPCO Port IP Control register 0 16 4008y 00004 RIW 13,9-7,5-0
PUO Pull-up option register 0 16 400CH 0000y R/W 14, 13, 10-0
PDO Pull-down option register 0 16 4010y 0000y R/IW 14, 13, 10-0
PODCO Port Open Drain Control register 0 32 4014y 0000 0400y R/IW 14, 13, 10-0
PDSCO Port Drive Strength Control register 0 32 4018y 0000 0000,  R/W 14, 13, 10-0
PISO Port Input Selection register 0 16 401Cy 0000y RIW 14, 13, 10-0
PUCCO Port Universal Characteristics Control 32 4028, 0000 0000y RIW 14, 13, 10-0
register 0

PODCEO Port Open Drain Control Expansion 32 4038y 0000 0000y R/IW 14, 13, 10-0

register 0

Note:
Note:

Not all bit exist for all products. For details to the available port pins refer to Table 2.1
RESET-OUT function.

The pin PO_10 has RESETOUTZ function emulated by port logic and special 10 buffer. By this function, this
pin can drive out low level during and after reset to reset external ASIC. This function is realized by having a
special reset value of this pin being output mode by PMO_10 = 0 and being open-drain output buffer by
PODCO_10 = 1, with the output value being low by PO_10 = 0. This function is effective for any kind of resets
either it is external or internal.
Until being disabled by register settings, pin PO_10 keeps driving out low level after any kind of reset. To avoid
data collision, the outside circuit connected to this pin must not drive in high level at any case.
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2.4.4  Port1l(P1)
2.4.4.1 Control Register
Existent Bit
Access  Base Offset Reset
Port Register Function Size Address Address  Value R/W Position
P1 P1 Port register 1 16 FFC1 00004 0040y 0000y RIW 7-1
PSR1 Port Set Reset register 1 32 0044y 0000 0000 R/W 23-17,7-1
PNOT1 Port NOT register 1 16 0048y 0000y W 7-1
PPR1 Port Pin Read register 1 16 004Cy 0000 00004 R 7-1
PM1 Port Mode register 1 16 0050y FFFFy RIW 7-1
PMC1 Port Mode Control register 1 16 0054y 0000y RIW 7-1
PFC1 Port Function Control register 1 16 0058y 0000y R/IW 7-1
PFCE1 Port Function Control Expansion 16 005CH 00004 R/W 7,6,4-1
register 1
PMSR1 Port Mode Set Reset register 1 32 0060y 0000 FFFFy R/W 23-17,7-1
PMCSR1 Port Mode Control Set Reset register 1~ 32 0064y 0000 0000 R/W 23-17,7-1
PINV1 Port output value Inversion register 1 16 0070y 0000y RIW 7-1
PIBC1 Port Port Input Buffer Control register 1~ 16 4040y 0000y R/IW 7-1
PBDC1 Port Bi-Direction Control register 1 16 4044y 00004 R/W 7-1
PIPC1 Port IP Control register 1 16 4048y 00004 R/W 4-1
PU1 Pull-up option register 1 16 404Cy 0000y R/W 7-1
PD1 Pull-down option register 1 16 4050y 0000y RIW 7-1
PODC1 Port Open Drain Control register 1 32 4054y 0000 0000 R/W 7-1
PDSC1 Port Drive Strength Control register 1 32 4058y 0000 0000, R/W 7-1
PIS1 Port Input Selection register 1 16 405CH 00004 R/W 7-1
PUCC1 Port Universal Characteristics Control 32 4068y 0000 0000 R/W 7-1
register 1
PODCE1 Port Open Drain Control Expansion 32 4078y 0000 0000 R/W 7-1

register 1

Note:

Not all bit exist for all products. For details to the available port pins refer to Table 2.1
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245  Port 2 (P2)
2.45.1 Control Register
Existent Bit
Access Base Offset

Port Register Function Size Address Address Reset Value R/W Position

P2 P2 Port register 2 16 FFC1 00004 0080y 0000y RIW 15-0
PSR2 Port Set Reset register 2 32 0084y 0000 0000y  R/W 31-16, 15-0
PNOT2 Port NOT register 2 16 0088y 0000y W 15-0
PPR2 Port Pin Read register 2 16 008Ch 0000 00004 R 15-0
PM2 Port Mode register 2 16 0090y FFFFy R/W 15-0
PMC2 Port Mode Control register 2 16 0094y 0000y R/W 15-0
PFC2 Port Function Control register 2 16 0098y 0000y R/IW 15-0
PFCE2 gon Function Control Expansion register 16 009Cy 0000y R/W 15-0
PMSR2 Port Mode Set Reset register 2 32 00AOy 0000 FFFFy R/W 31-16, 15-0
PMCSR2 Port Mode Control Set Reset register 2 32 00A4y 0000 0000y  R/W 31-16, 15-0
PINV2 Port output value Inversion register 2 16 00BOy 0000y R/W 15-0
PIBC2 Port Port Input Buffer Control register 2 16 4080y 0000y R/W 15-0
PBDC2 Port Bi-Direction Control register 2 16 4084y 0000y R/W 15-0
PIPC2 Port IP Control register 2 16 4088y, 0000y R/W 15-0
PU2 Pull-up option register 2 16 408CH 0000y R/W 15-0
PD2 Pull-down option register 2 16 4090y 0000y R/W 15-0
PODC2 Port Open Drain Control register 2 32 4094y 0000 0000, R/W 15-0
PDSC2 Port Drive Strength Control register 2 32 4098y 0000 0000, R/W 15-0
PIS2 Port Input Selection register 2 16 409CH 0000y R/W 15-0
PUCC2 Port Universal Characteristics Control 32 40A8y 0000 0000y R/W 15-0

register 2

PODCE2 Port Open Drain Control Expansion 32 40B8H 0000 0000, R/W 15-0

register 2

Note:

Not all bit exist for all products. For details to the available port pins refer to Table 2.1
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246  Port3(P3)
2.4.6.1 Control Register
Existent Bit
Access Base Offset

Port Register Function Size Address Address Reset Value R/W Position

P3 P3 Port register 3 16 FFC1 00004 00COy 0000y RIW 14-0
PSR3 Port Set Reset register 3 32 00C4y 0000 0000y  R/W 30-16, 14-0
PNOT3 Port NOT register 3 16 00C8y 0000y W 14-0
PPR3 Port Pin Read register 3 16 00CCy 0000 00004 R 14-0
PM3 Port Mode register 3 16 00D0y FFFFy R/W 14-0
PMC3 Port Mode Control register 3 16 00D4y 0000y R/W 14-0
PFC3 Port Function Control register 3 16 00D8y 0000y R/IW 14-0
PFCE3 gort Function Control Expansion register 16 00DCh 0000y R/W 14-0
PMSR3 Port Mode Set Reset register 3 32 00EOy 0000 FFFFy R/W 30-16, 14-0
PMCSR3 Port Mode Control Set Reset register 3 32 00E4y 0000 0000, R/W 30-16, 14-0
PINV3 Port output value Inversion register 3 16 00FO0y 0000y R/W 14-0
PIBC3 Port Port Input Buffer Control register 3 16 40C0y 0000y R/W 14-0
PBDC3 Port Bi-Direction Control register 3 16 40C4y 0000y R/W 14-0
PIPC3 Port IP Control register 3 16 40C8y 0000y R/IW 14-8, 6-2
PU3 Pull-up option register 3 16 40CCh 0000y R/W 14-0
PD3 Pull-down option register 3 16 40D0y 0000y R/W 14-0
PODC3 Port Open Drain Control register 3 32 40D4y 0000 0000, R/W 14-0
PDSC3 Port Drive Strength Control register 3 32 40D8 0000 0000, R/W 14-0
PIS3 Port Input Selection register 3 16 40DCh 0000y R/W 14-0
PUCC3 Port Universal Characteristics Control 32 40E8y 0000 0000y R/W 14-0

register 3

PODCE3 Port Open Drain Control Expansion 32 40F8 0000 0000, R/W 14-0

register 3

Note:

Not all bit exist for all products. For details to the available port pins refer to Table 2.1
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2.4.7  Port 4 (P4)
2.4.7.1 Control Register
Existent Bit
Access  Base Offset

Port Register Function Size Address Address Reset Value R/W Position

P4 P4 Port register 4 16 FFC1 0000, 01004 0000y RIW 14-0
PSR4 Port Set Reset register 4 32 0104y 0000 0000y  R/W 30-16, 14-0
PNOT4 Port NOT register 4 16 0108y 0000y W 14-0
PPR4 Port Pin Read register 4 16 010Cy 0000 00004 R 14-0
PM4 Port Mode register 4 16 0110y FFFFy R/W 14-0
PMC4 Port Mode Control register 4 16 0114y 0000y R/W 14-0
PFC4 Port Function Control register 4 16 0118y 0000y R/IW 14-0
PFCE4 Zon Function Control Expansion register 16 011Cy 0000y R/W 14-0
PMSR4 Port Mode Set Reset register 4 32 01204 0000 FFFFy R/W 30-16, 14-0
PMCSR4 Port Mode Control Set Reset register 4 32 0124y 0000 0000y  R/W 30-16, 14-0
PINV4 Port output value Inversion register 4 16 0130y 0000y R/W 14-0
PIBC4 Port Port Input Buffer Control register 4 16 4100y 0000y R/W 14-0
PBDC4 Port Bi-Direction Control register 4 16 4104y 0000y R/W 14-0
PIPC4 Port IP Control register 4 16 4108y 0000y R/W 14-10, 8, 5-0
PU4 Pull-up option register 4 16 410CH 0000y R/W 14-0
PD4 Pull-down option register 4 16 4110y 0000y R/W 14-0
PODC4 Port Open Drain Control register 4 32 4114y, 0000 0000y  R/W 14-0
PDSC4 Port Drive Strength Control register 4 32 4118, 0000_0000 R/W 14-0
PIS4 Port Input Selection register 4 16 411Cy 0000y R/W 14-0
PUCC4 Port Universal Characteristics Control 32 4128y 0000 0000y R/W 14-0

register 4

PODCE4 Port Open Drain Control Expansion 32 4138y 0000 0000, R/W 14-0

register 4

Note:

Not all bit exist for all products. For details to the available port pins refer to Table 2.1
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2.4.8  Port5 (P5)
2.4.8.1 Control Register
Existent Bit
Access Base Offset

Port Register Function Size Address Address Reset Value R/W Position

P5 P5 Port register 5 16 FFC10000y 01404 0000y RIW 15-4,1,0
PSR5 Port Set Reset register 5 32 0144y, 0000 0000  R/W 31-20, 17,16, 15-4,1,0
PNOTS Port NOT register 5 16 0148y 0000y W 15-4,1,0
PPRS Port Pin Read register 5 16 014Cy 0000 00004 R 15-4,1,0
PM5 Port Mode register 5 16 01504 FFFFy R/IW 15-4,1,0
PMC5 Port Mode Control register 5 16 0154y 0000y R/W 15-4,1,0
PFC5 Port Function Control register 5 16 0158y 0000y R/IW 15-12,10-4,1,0
PFCES5 gort Function Control Expansion register 16 015Cy 0000y R/W 15-12,10-4,1,0
PMSR5 Port Mode Set Reset register 5 32 01604 0000 FFFFy R/W 31-20, 17, 16, 15-4, 1,0
PMCSR5 Port Mode Control Set Reset register 5 32 0164y 0000 0000, R/W 31-20, 17, 16, 15-4,1,0
PINVS Port output value Inversion register 5 16 0170y 0000y R/IW 15-4,1,0
PIBC5 Port Port Input Buffer Control register 5 16 4140y 0000y R/IW 15-4,1,0
PBDC5 Port Bi-Direction Control register 5 16 4144y 0000y R/IW 15-4,1,0
PIPC5 Port IP Control register 5 16 4148, 0000y RIW 15-6,4,1,015-4,1,0
PU5 Pull-up option register 5 16 414Cy 0000y R/W 15-4,1,0
PD5 Pull-down option register 5 16 4150y 0000y R/IW 15-4,1,0
PODCS5 Port Open Drain Control register 5 32 4154y 0000 0000, R/W 15-4,1,0
PDSC5 Port Drive Strength Control register 5 32 4158y 0000 0000, R/W 15-4,1,0
PIS5 Port Input Selection register 5 16 415Cy 0000y R/IW 15-4,1,0
PUCCS5 Port Universal Characteristics Control 32 4168y 0000 0000y R/W 15-4,1,0

register 5

PODCES5 Port Open Drain Control Expansion 32 4178y 0000 0000, R/W 15-4,1,0

register 5

Note:

Not all bit exist for all products. For details to the available port pins refer to Table 2.1
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2.4.9  Port 6 (P6)
2.49.1 Control Register
Existent Bit
Access Base Offset
Port Register Function Size Address Address Reset Value R/W Position
P6 P6 Port register 6 16 FFC10000y4 0180y 0000y RIW 15-0
PSR6 Port Set Reset register 6 32 0184y 0000 0000y  R/W 31-16, 15-0
PNOT6 Port NOT register 6 16 0188y 0000y W 15-0
PPR6 Port Pin Read register 6 16 018Cy 0000 00004 R 15-0
PM6 Port Mode register 6 16 0190y FFFFy R/W 15-0
PMC6 Port Mode Control register 6 16 0194y 0000H RIW 15-0
PFC6 Port Function Control register 6 16 0198y 0000H RIW 15-0
PFCE6 fl?ort Function Control Expansion register 16 019Cy 0000H R/W 15-9, 7-0
PMSR6 Port Mode Set Reset register 6 32 01A0y 0000 FFFFy R/W 31-16, 15-0
PMCSR6 Port Mode Control Set Reset register 6 32 01A4y 0000 0000, R/W 31-16, 15-0
PINV6 Port output value Inversion register 6 16 01BOy 0000y R/W 15-0
PIBC6 Port Port Input Buffer Control register 6 16 4180y 0000y R/W 15-0
PBDC6 Port Bi-Direction Control register 6 16 4184y 0000y R/W 15-0
PIPC6 Port IP Control register 6 16 4188y 0000y R/IW 15-3,1,0
PU6 Pull-up option register 6 16 418CH 0000y R/W 15-0
PD6 Pull-down option register 6 16 4190y 0000y R/W 15-0
PODC6 Port Open Drain Control register 6 32 4194y 0000 0000, R/W 15-0
PDSC6 Port Drive Strength Control register 6 32 4198y 0000 0000, R/W 15-0
PIS6 Port Input Selection register 6 16 419Cy 0000y R/W 15-0
PUCC6 Port Universal Characteristics Control 32 41A8y 0000 0000y R/W 15-0
register 6
PODCE6 Port Open Drain Control Expansion 32 41B8y 0000 0000, R/W 15-0

register 6

Note:

Not all bit exist for all products. For details to the available port pins refer to Table 2.1
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2.4.10

Port 7 (P7)

2.4.10.1 Control Register

Existent Bit
Access Base Offset
Port Register Function Size Address Address Reset Value R/W Position

P7 P7 Port register 7 16 FFC1 00004 01COy 00004 R/W 9-0

PSR7 Port Set Reset register 7 32 01C4y 0000 0000, R/W 25-16, 9-0
PNOT7 Port NOT register 7 16 01C8y 0000y w 9-0
PPR7 Port Pin Read register 7 16 01CCy 0000 0000, R 9-0
PM7 Port Mode register 7 16 01D0y FFFFy R/W 9-0
PMC7 Port Mode Control register 7 16 01D4y 0000y R/W 9-0
PFC7 Port Function Control register 7 16 01D8y 00004 R/W 9-0
PFCE7 Port Function Control Expansion register 16 01DCy 0000y R/W 9-0

7

PMSR7 Port Mode Set Reset register 7 32 01EO0y 0000 FFFFy R/W 25-16, 9-0

PMCSR7 Port Mode Control Set Reset register 7 32 01E4y 0000 0000y R/W 25-16, 9-0
PINV7 Port output value Inversion register 7 16 01FO0y 0000y R/W 9-0
PIBC7 Port Port Input Buffer Control register 7 16 41C0y 00004 R/W 9-0
PBDC7 Port Bi-Direction Control register 7 16 41C4y 0000y R/IW 9-0
PIPC7 Port IP Control register 7 16 41C8y 0000y R/IW 3-0
PU7 Pull-up option register 7 16 41CCq 0000y R/W 9-0
PD7 Pull-down option register 7 16 41D0y 0000y R/W 9-0
PODC7 Port Open Drain Control register 7 32 41D4y, 0000_00004 R/W 9-0
PDSC7 Port Drive Strength Control register 7 32 41D8y 0000_00004 R/W 9-0
PIS7 Port Input Selection register 7 16 41DCy 0000y R/IW 9-0
PUCC7 Port Universal Characteristics Control 32 41E8y 0000 0000, R/W 9-0

register 7

PODCE7 Port Open Drain Control Expansion 32 41F8, 0000 0000y R/W 9-0

register 7

Note:

Not all bit exist for all products. For details to the available port pins refer to Table 2.1
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2411

Port 8 (P8)

2.4.11.1 Control Register

Existent Bit
Access Base Offset

Port Register Function Size Address Address Reset Value R/W Position

P8 P8 Port register 8 16 FFC1 00004 02004 0000y RIW 15-0
PSR8 Port Set Reset register 8 32 0204y 0000 0000y  R/W 31-16, 15-0
PNOT8 Port NOT register 8 16 0208y 0000y W 15-0
PPR8 Port Pin Read register 8 16 020Cy 0000 00004 R 15-0
PM8 Port Mode register 8 16 0210y FFFFy R/W 15-0
PMC8 Port Mode Control register 8 16 0214y 0000y R/W 15-0
PFC8 Port Function Control register 8 16 0218y 0000y R/IW 15-0
PFCES8 :ort Function Control Expansion register 16 021Cy 0000y R/W 15-0
PMSR8 Port Mode Set Reset register 8 32 02204 0000 FFFFy R/W 31-16, 15-0
PMCSRS8 Port Mode Control Set Reset register 8 32 0224y 0000 0000, R/W 31-16, 15-0
PINV8 Port output value Inversion register 8 16 02304 0000y R/W 15-0
PIBC8 Port Port Input Buffer Control register 8 16 4200y 0000y R/W 15-0
PBDC8 Port Bi-Direction Control register 8 16 4204y 0000y R/W 15-0
PIPC8 Port IP Control register 8 16 4208y 0000y R/IW 15-8, 3-0
PU8 Pull-up option register 8 16 420CH 0000y R/W 15-0
PD8 Pull-down option register 8 16 4210y 0000y R/W 15-0
PODC8 Port Open Drain Control register 8 32 4214y 0000 0000, R/W 15-0
PDSC8 Port Drive Strength Control register 8 32 4218y 0000 0000, R/W 15-0
PIS8 Port Input Selection register 8 16 421Cy 0000y R/W 15-0
PUCCS8 Port Universal Characteristics Control 32 4228y 0000 0000y R/W 15-0

register 8

PODCES Port Open Drain Control Expansion 32 4238y 0000 0000, R/W 15-0

register 8

Note:

Not all bit exist for all products. For details to the available port pins refer to Table 2.1
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2412

Port 9 (P9)

2.4.12.1 Control Register

Existent Bit
Access Base Offset
Port Register Function Size Address Address Reset Value R/W Position
P9 P9 Port register 9 16 FFC10000y 02404 0000y RIW 8-0
PSR9 Port Set Reset register 9 32 0244y, 0000 0000y  R/W 24-16, 8-0
PNOT9 Port NOT register 9 16 0248y 0000y W 8-0
PPR9 Port Pin Read register 9 16 024Cy 0000 00004 R 8-0
PM9 Port Mode register 9 16 02504 FFFFy R/IW 8-0
PMC9 Port Mode Control register 9 16 0254y 0000y R/IW 8-0
PFC9 Port Function Control register 9 16 0258y 0000y R/IW 8-5,3-0
PFCE9 gort Function Control Expansion register 16 025Cy 0000y R/W 6,5, 3-0
PMSR9 Port Mode Set Reset register 9 32 02604 0000 FFFFy R/W 24-16, 8-0
PMCSR9 Port Mode Control Set Reset register 9 32 0264y 0000 0000, R/W 24-16, 8-0
PINV9 Port output value Inversion register 9 16 0270y 0000y R/IW 8-0
PIBC9 Port Port Input Buffer Control register 9 16 4240y 0000y R/IW 8-0
PBDC9 Port Bi-Direction Control register 9 16 4244 0000y R/W 8-0
PIPC9 Port IP Control register 9 16 4248y 0000y R/W 8-1
PU9 Pull-up option register 9 16 424Cy 0000y R/W 8-0
PD9 Pull-down option register 9 16 4250y 0000y R/IW 8-0
PODC9 Port Open Drain Control register 9 32 4254y 0000 0000, R/W 8-0
PDSC9 Port Drive Strength Control register 9 32 4258y 0000 0000, R/W 8-0
PIS9 Port Input Selection register 9 16 425CH 0000y R/W 8-0
PUCC9 Port Universal Characteristics Control 32 4268y 0000 0000y R/W 8-0
register 9
PODCE9 Port Open Drain Control Expansion 32 4278y 0000 0000, R/W 8-0

register 9

Note:

Not all bit exist for all products. For details to the available port pins refer to Table 2.1
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2.4.13 Register Address Mapping

2.4.13.1 Offset Address

To make a port macro reusable over different products, the offset address decoder in port macro is also
standardized as the following tables.

Table 2.9 Offset Address of Numeric Port Register

Numeric Port Category (64 ports available)
User Register Type OS Register Type
(16 registers available. 16KB) (16 registers available. 16KB)
P PSR PNOT R I PIBC
Port 0 0000 8884 2332 = 003C 4000 L 403C
Port 1 0040 0044 0048 — 007C 4040 407C
64 ports
. [ Ny
Port63 | oFco : SreH : R [ OFFC 4FCO : [ 4FFC
Port0 1000 ——| — — L 103C 5000 ——| L 503C
RFU [ | |
(LowerByte) | == . »
portes | 1Fco = - - Lirrc | srco ===  5FFC
Port 0 2000 =—— = = L 203C 6000 —| L 603C
RFU [ |
(UpperByte) 1 [ | T i
port6s | 2rco = L L b 2FFC 6FCO ——|  6FFC
Port 0 3000 ——trr: - - L 303c 7000 —| '\ 703C
RFU |- [ .
Port64 | 3FCO -t I - I - » 3FFC 7FCO } = [ TFFC
Port registers were grouped into two types, User register type and OS register type.
For protection both types are considered as one port instance for the P-Bus Guard.
For more details about P-Bus guard, see Section 3, CPU System.
Table 2.10 Offset Address of JTAG Port Register
JTAG Port Category (4 ports available though only 1 is defined as JTAG port)
User Register Type OS Register Type
(16 registers available. 1KB) (16 registers available. 1KB)
JP JPSR | JPNOT | ... JPIBC | ...
JPort0 0000 0004 0008 003C | 4000 403C
JPort1 0040 0044 0048 007C | 4040 407C
RFU { | JPort2  [0080 0084 0088 00BC | 4080 408C
JPort3  [00CO 00C4 00C8 00FC | 40CO 40FC
JPort0 1000 103C | 5000 503C
RFU ee ee
(LowerByte) | | JPort3 10C0 10FC | 50C0 50FC
JPort0  [2000 203C | 6000 603C
(UpperByte) | | yport3  [20c0 20FC | 60CO 60FC
JPort0  [3000 303C | 7000 703C
JPort3  [30C0 30FC | 70C0 70FC
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2.5 Port Register Description

The list of port control register types are described below.

Table 2.11 Port Register Overview

Offset Address

Port Register Name Port Symbol Numeric Port JTAG Port

Port register P 0x0000 + 0x40*n 0x0000 + 0x40*n
Port Set Reset register PSR 0x0004 + 0x40*n 0x0004 + 0x40*n
Port NOT register PNOT 0x0008 + 0x40*n 0x0008 + 0x40*n
Port Pin Read register PPR 0x000C + 0x40*n 0x000C + 0x40*n
Port Mode register PM 0x0010 + 0x40*n 0x0010 + 0x40*n
Port Mode Control register PMC 0x0014 + 0x40*n 0x0014 + 0x40*n
Port Function Control register PFC 0x0018 + 0x40*n 0x0018 + 0x40*n
Port Function Control Expansion register PFCE 0x001C + 0x40*n 0x001C + 0x40*n
Port Mode Set Reset register PMSR 0x0020 + 0x40*n 0x0020 + 0x40*n
Port Mode Control Set Reset register PMCSR 0x0024 + 0x40*n 0x0024 + 0x40*n
Port output value Inversion register PINV 0x0030 + 0x40*n 0x0030 + 0x40*n
Port Input Buffer Control register PIBC 0x4000 + 0x40*n 0x4000 + 0x40*n
Port Bi-Direction Control register PBDC 0x4004 + 0x40*n 0x4004 + 0x40*n
Port IP Control register PIPC 0x4008 + 0x40*n 0x4008 + 0x40*n
Pull-Up option register PU 0x400C + 0x40*n 0x400C + 0x40*n
Pull-Down option register PD 0x4010 + 0x40*n 0x4010 + 0x40*n
Port Open Drain Control register PODC 0x4014 + 0x40*n 0x4014 + 0x40*n
Port Drive Strength Control register PDSC 0x4018 + 0x40*n 0x4018 + 0x40*n
Port Input buffer Selection register PIS 0x401C + 0x40*n 0x401C + 0x40*n

Port Universal Characteristic Control register PUCC

0x4028 + 0x40*n

0x4028 + 0x40*n

Port Open Drain Control Expansion register PODCE

0x4038 + 0x40*n

0x4038 + 0x40*n

Port Control register PCR 0x2000 + 0x40*n + 0x4*m 0x2000 + 0x4*m

Note: n = Port group numbers, m = Bit numbers of Port

CAUTION

To prevent malfunction, secure reset value to registers that are not available for the
individual product. For port availability of each product see Table 2.1.
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251 Pn/JPO — Port

Register

This register defines port pins output levels for port output mode.

Access:  Pn: This register can be read / written in 16-bit units.
JPO: This register can be read / written in 8-bit units.
Address:  Pn: <PORTn_base> + 0000y + n x 40
JPO: < JPORTO_base> + 0000y
Value after reset: 0000y
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
RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW
Table 2.12 Pn/JPO register contents
Bit Bit Name Function
15t00 Pn_[15:0] Sets the output level of pin Pn_m (m =0 to 15).
0: Port pin drives low level
1: Port pin drives high level
NOTES
1. Reading Pn returns the register value independent from other register settings.
2. The value on this register bit is reflected to a pin level in the following conditions.
Case : Port Mode (PMCn_m = 0) & Output Mode (PMn_m = 0)
2.5.2 PPRn/JPPRO — Port Pin Read Register
This register reflects the actual pin level when the input buffer is active.
Access: PPRn: This register can be read only in 16-bit units.
JPPRO: This register can be read only in 8-bit units.
This register is read only. Writing this register is ignored and the written data is discarded
Address:  PPRn: <PORTn_base> + 000Cy + n x 40y
JPPRO: < JPORTO_base> + 000CH
Value after reset: 0000y
Bit 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
PPRn_|PPRn_|PPRn_|PPRn_|PPRn_|PPRn_|PPRn_|PPRn_|PPRn_|PPRn_|PPRn_|PPRn_|PPRn_|PPRn_|PPRn_|PPRn_
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
Value afterreset 0 0 0 0
RW R R R R R R R R R R R R R R R R
Table 2.13 PPRn/JPPRO register contents
Bit Bit Name Function
15t00 PPRn_[15:0] This register reflects the actual pin level when the input buffer is active

0: Port pin is at low level
1: Port pin is at high level
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2.5.3 PMn/JPMO — Port Mode Register

This register selects the pin direction as input or output.

Value after reset:

Access:

Address:

PMn: This register can be read/written in 16-bit units.

JPMO: This register can be read/written in 8-bit units.

JPMO: < JPORTO_base> + 0010y

FFFF*t

PMn: <PORTNn_base> + 0010y + n x 40y

Note 1.  The PMO register is FBFFy
Bit 15 14 13 12 11 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 11 10 9 8 7 6 5 4 3 2 1 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
Table 2.14 PMn/JPMO register contents
Bit 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)
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2.5.4 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/written in 16-bit units.
JPMCO: This register can be read/written in 8-bit units.
Address: PMCn: <PORTn_base> + 0014, + n x 40y
JPMCO: <JPORTO_base> + 0014y
Value after reset: 0000y
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PMCn_|{PMCn_|PMCn_|PMCn_|PMCn_|PMCn_|PMCn_|PMCn_|PMCn_|PMCn_|PMCn_|PMCn_|PMCn_|PMCn_|PMCn_|PMCn_
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 RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW
Table 2.15 PMCn/JPMCO register contents
Bit Bit Name Function
15t00 PMCn_[15:0] Specifies the operation mode of the corresponding pin.

0: Port mode
1: Alternative mode

2.5.5 PFCn — Port Function Control Register
This register selects the alternative peripheral functions together with PMn in Control Mode (PMCn =
1)
Access:  PFCn: This register can be read/written in 16-bit units.
Address:  PFCn: <PORTn_base> + 0018} + n x 40y
Value after reset: 0000y
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PFCn_|PFCn_|PFCn_|PFCn_|PFCn_|PFCn_|PFCn_|PFCn_|PFCn_|PFCn_|PFCn_|PFCn_|PFCn_|PFCn_|PFCn_|PFCn_
15 14 13 12 11 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 RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW
Table 2.16 PFCn register contents
Bit Bit Name Function
15t00 PFCn_[15:0] Specifies the alternative function of a pin.
See Table 2.17, Setting alternative functions
Table 2.17 Setting alternative functions
PFCn_[15:0] PMn_[15:0] Function
0 1 Alternative peripheral function 1 (Control Mode 1) Input
0 Alternative peripheral function 1 (Control Mode 1) Output
1 1 Alternative peripheral function 2 (Control Mode 2) Input
0 Alternative peripheral function 2 (Control Mode 2) Output
Note: Do not set the control mode at the same time in the share function pins.
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2.5.6 PFCENn/JPFCEO — Port Function Control Expansion Register

This register selects the alternative peripheral functions together with PFCn and PMn in Control Mode
(PMCn =1).

Access:  PFCEn: This register can be read/written in 16-bit units.
JPFCEQO: This register can be read/written in 8-bit units.

Address:  PFCEn: <PORTn_base> + 001Cy + n x 40,
JPFCEO : <JPORTO_base> + 001Cy

Value after reset: 0000y

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PFCEN | PFCEN | PFCEn | PFCEn | PFCENn | PFCEn | PFCEN | PFCEn | PFCEn | PFCEn | PFCEn | PFCEnN | PFCEN | PFCEn | PFCENn | PFCEN
_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

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 2.18 PFCEN/JPFCEQ register contents

Bit Bit Name Function

15t00 PFCEnN_[15:0] Specifies the alternative function of a pin.
See Table 2.19, Setting alternative functions.

Table 2.19 Setting alternative functions

PFCEn_m PFCn_m PMn_m Function
0 0 1 Alternative peripheral function 1 (Control Mode 1) Input
0 Alternative peripheral function 1 (Control Mode 1) Output
1 1 Alternative peripheral function 2 (Control Mode 2) Input
0 Alternative peripheral function 2 (Control Mode 2) Output
1 0 1 Alternative peripheral function 3 (Control Mode 3) Input
0 Alternative peripheral function 3 (Control Mode 3) Output
1 1 Alternative peripheral function 4 (Control Mode 4) Input
0 Alternative peripheral function 4 (Control Mode 4) Output

Note 1.  Output functions can possibly be assigned to more than one port for parallel usage. The output timing can
differ between the ports because it depends on buffer selection and pin connection.

Note 2.  Only activate one single pin to one given alternative input function. Do not activate a input function on
multiple pins at the same time.
leg]
MTTCANORX is assigned to the following pins on this device. When the 2nd input alternative function of
P5_ 15 is selected, using the 3rd input alternative function of P2_6 and the 3rd input alternative function of
P4 _5 are prohibited.
- P2_6(3rd input alternative function)
- P4_5(3rd input alternative function)
- P5_15(2nd input alternative function)
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2.5.7 PNOTNn/JPNOTO — Port Not Register

This register provided a method to flip the bit values of Pn register. The bits of Pn register are flipped if
the PNOTN register is written with the corresponding bit values being 1.

Access:  PNOTn: This register can be read / written in 16-bit units. The value is always read as 0000y.
JPNOTN: This register can be read / written in 8-bit units. The value is always read as 00y.

Address:  PNOTn: <PORTn_base> + 0008, + n x 40y
JPNOTO: <JPORTO_base> + 0008y

Value after reset: 0000y

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PNOTN|{PNOTn|PNOTn|PNOTNn|PNOTn|PNOTNn|[PNOTn|PNOTn|PNOTNn|PNOTn|PNOTNn|PNOTn|PNOTNn|PNOTNn|PNOTn|PNOTnN

_15 _14 _13 12 11 _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 W w w w w w w w w w w w w w w w

Table 2.20 PNOTn/JPNOTO register contents

Bit Bit Name Function

15t00 PNOTn_[15:0] 0: No effect on the value of Pn_m bit.
1: The value of Pn_m bit is flipped

NOTE

Only write operation on this register is relevant.
Reading PNOTN register always returns 0.
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2.5.8 PSRn/JPSR0O — Port Set Reset Register

This register provides an alternative method to write/read data on 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:

Address:

Value after reset:

PSRn: This register can be read / written in 32-bit units.

PSRn: <PORTn_base> + 0004y + n x 404
JPSRO: <JPORTO_base> + 0004y

0000 0000y

A reset from any source initialize the bits

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PSRn_|PSRn_|PSRn_|PSRn_|PSRn_|PSRn_|PSRn_|PSRn_|PSRn_|PSRn_|PSRn_|PSRn_|PSRn_|PSRn_|PSRn_|PSRn
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 0
RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PSRn_|PSRn_|PSRn_|PSRn_|PSRn_|PSRn_|PSRn_|PSRn_|PSRn_|PSRn_|PSRn_|PSRn_|PSRn_|PSRn_|PSRn_|PSRn_
15 14 13 12 11 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 RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW
Table 2.21 PSRNn/JPSRO register contents
Bit Bit Name Function
31to 16 PSRn_[31:16] Specifies whether the value of the corresponding lower bit PSRn_m value is
written to Pn_m.
0: Pn_m is not affected by PSRn_m.
1: Pn_mis PSRn_m
15t00 PSRn_[15:0] Sets the output level of pin Pn_m (m = 0 to 15).
0: Low level is written on Pn_m when it is enabled by PSRn_(m+16)
1: High level is written on Pn_m when it is enabled by PSRn_(m+16)
NOTE

Reading PSRn_[31:16] bits always returns 0.
Reading PSRn_[15:0] returns the value of Pn_[15:0].
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2.5.9 PMSRn/JPMSR0O — Port Mode Set/Reset Register

This register provides an alternative method to write/read data on 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:  This register can be read/written in 32-bit units. Bits 31 to 16 are always read as 0000,.
Reading bits 15 to O returns the value of register PMn.

Address: PMSRn: <PORTn_base> + 0020y + n x 404
JPMSRO: <JPORTO_base> + 0020y

Value after reset: 0000 FFFF**

Note 1.  The PMSRO register is 0000 FBFFy

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

PMSRn|PMSRn|PMSRn|PMSRn|PMSRn|PMSRn|PMSRn|PMSRn|PMSRn |PMSRn|PMSRn|PMSRn|PMSRn|PMSRn|PMSRn|PMSRn
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 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 11 10 9 8 7 6 5 4 3 2 1 0
PMSRn|PMSRn{PMSRn|PMSRn|PMSRn|PMSRn|PMSRn|{PMSRn|PMSRn|PMSRn|PMSRn|PMSRn|PMSRn|PMSRn|PMSRn|PMSRn

_15 14 _13 _12 _n _10 9 8 7 6 5 _4 _3 2 1 _0

Value after reset 1 1 1 1 1 1 1 1 1 1 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

Table 2.22 PMSRn/JPMSRO register contents

Bit Bit Name Function

31to 16 PMSRn_[31:16] Specifies whether the value of the corresponding lower bit PMSRn_m value is
written to PMn_m.
0: PMn_m is not affected by PMSRn_m.
1: PMn_mis 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 PMn_m value if the corresponding upper bit
(PMSRn_[31:16]) PMSRn_m is 1.
0: PMNn_m =0
1:.PMn_m=1

NOTE
Reading PMSRn_[15:0] returns the value of PMn_[15:0].
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2.5.10 PMCSRn/JPMCSRO — 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 PMCn.PMCn_m
is set by the corresponding bit in the lower 16 bits of PMCSRn.

Access:  This register can be read/written in 32-bit units. Bits 31 to 16 are always read as 0000,.
Reading bits 15 to O returns the value of register PMCn.

Address: PMCSRn: <PORTn_base> + 0024, + n x 40y
JPMCSRO: <JPORTO_base> + 0024y

Value after reset: 0000 0000,

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

PMCSR|PMCSR|PMCSR|PMCSR|PMCSR|PMCSR|PMCSR|PMCSR|PMCSR|PMCSR[PMCSR|PMCSR|PMCSR|PMCSR|PMCSR(PMCSR
n31l | n30 | n29 | n28 | 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 11 10 9 8 7 6 5 4 3 2 1 0

PMCSR|PMCSR|PMCSR|PMCSR|PMCSR|PMCSR|PMCSR|PMCSR|PMCSR(PMCSR|PMCSR|PMCSR|PMCSR|PMCSR|PMCSR|PMCSR
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

Table 2.23 PMCSRn/JPMCSRO register contents

Bit Bit Name Function
31to 16 PMCSRn_ Specifies whether the value of the corresponding lower bit PMCSRn_m value is
[31:16] 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.PMCSRn15 is written to
bit PMCn.PMCn15.

15t00 PMCSRn_[15:0] Data bits that specify the PMCn_m value if the corresponding upper bit
(PMCSRn_[31:16]) PMCSRn_m is 1.
0: PMCn_m =0
1:PMCn_m=1
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2.5.11 PINVn/JPINVO — Port output value Inversion Register

This register inverts the output value of the port.

Access:  PINVn: This register can be read/written in 16-bit units.
JPINVO: This register can be read/written in 8-bit units.

Address:  PINVn: <PORTn_base> + 0030y + n x 404
JPINVO: <JPORTO_base> + 0030y

Value after reset: 0000y

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PINVN_|PINVN_[PINVN_|PINVN_[PINVn_|PINVNn_|PINVN_[PINVn_|PINVN_[PINVn_|PINVNn_|PINVNn_[PINVn_|PINVN_[PINVn_|PINVN_

15 14 13 12 11 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/IW RIW R/W RIW RIW RIW RIW RIW R/W RIW RIW RIW RIW RIW R/IW

Table 2.24 PINVN/JPINVO register contents

Bit Bit Name Function
15t0 0 PINVN_[15:0] This register inverts the output value of the port.
0: No effect

1: Inverted value is output

RO1UHO0517EJ0140 Rev.1.40 RENESAS Page 125 of 3107
December 20, 2023



RH850/P1x-C Section 2 Pin Functions

2.5.12 PIBCn/JPIBCO — Port Input Buffer Control Register

This register is used as one of the factors to enable/disable port pin’s input buffer in Port Mode
(PMC =0).

Access:  PIBCn: This register can be read/written in 16-bit units.
JPIBCO: This register can be read/written in 8-bit units.

Address:  PIBCn: <PORTn_base> + 4000 + n x 40y
JPIBCO: <JPORTO_base> + 4000y

Value after reset: 0000y

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PIBCn_|PIBCn_|PIBCn_|PIBCn_|PIBCn_|PIBCn_|PIBCn_|PIBCn_|PIBCn_|PIBCn_|PIBCn_|PIBCn_|PIBCn_|PIBCn_|PIBCn_|PIBCn_

15 14 13 12 11 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/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 2.25 PIBCn/JPIBCO register contents

Bit Bit Name Function

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

NOTES

1. To enable port pin’s input buffer, the 10 direction must be set as input mode by PM = 1 during Port
Mode (PMC = 0).

2. By keeping this register at a reset value of 0, port pin’s input buffer does not consumes current
even when the pin level is at an intermediate voltage. When the input buffer is disabled, in port
mode, 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.

3. During this register set 1 with Port Mode (PMC = 0), the values for peripheral macro are fixed.

4. During “Software 1/O control altermative-function input” Mode (PMC =1, PM =1, PIPC = 0), this
register bit must be set to 0.
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2.5.13 PBDCn/JPBDCO — Port Bi-Direction Control Register

This register enables the input buffer and sets the port to bi-directional mode. In bi-direction mode,
PPRn.PPRn_m can read the level of the Pn_m pin.

Access:  PBDChn: This register can be read/written in 16-bit units.
JPBDCO: This register can be read/written in 8-bit units.

Address:  PBDCn: <PORTn_base> + 4004, + n x 40y
JPBDCO: <JPORTO_base> + 4004

Value after reset: 0000y

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PBDCn |{PBDCn|PBDCn|PBDCn|PBDCn|PBDCn|PBDCnh|PBDCn|PBDCn|PBDCn|PBDCn|PBDCnh|PBDCn|PBDCn|PBDCn|PBDCn
_15 _14 _13 12 11 _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/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 2.26 PBDCn/JPBDCO register contents

Bit Bit Name Function

15t00 PBDCn_[15:0] Enables/disables bi-directional mode of the corresponding pin.
0: Bi-directional mode disabled
1: Bi-directional mode enabled

NOTE

Loopback is enabled after four cycles of CLK_LSB since this register is wrriten.
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2.5.14 PIPCn — Port IP Control Register

This register specifies whether the 1/0 direction of pin Pn_m is controlled by the port mode register
PMn.PMn_m or by an alternative function. If pin Pn_m 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 1/0 control to the alternative function and
overrules the PMn.PMn_m setting. The list of alternative function that require direct control of the 1/0
direction is provided Table 2.28. PIPC must be set to 1 when these alternative function is selected.

Access:  PIPCn: This register can be read/written in 16-bit units.
Address:  PIPCn: <PORTn_base> + 4008y + n x 40y

Value after reset: 0000y

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PIPCn_|PIPCn_|PIPCn_|PIPCn_|PIPCn_|PIPCn_|PIPCn_|[PIPCn_|PIPCn_|PIPCn_|PIPCn_|PIPCn_|PIPCn_|PIPCn_|PIPCn_|PIPCn_

15 14 13 12 11 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/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 2.27 PIPCn register contents

Bit Bit Name Function

15t00 PIPCn_[15:0] Specifies the I/O control mode.
0: 1/0 mode is selected by PMn.PMn_m (software 1/O control).
1: I/O mode is selected by the peripheral function (direct I/O control).

Table 2.28 Direct Control of the 1/O direction by Alternative Function

Function
Group Name 110 Explanation Note

GTM GTMATNOm 6} GTM ATOM output n=0-2, m=0-3, x=0-3
GTMATNOXN o}

CSIH CSIHNnDCSm | CSIH serial data consequency signal n=0-3, m=0-2
CSIHnSOm (e} CSIH serial data output
CSIHNnSCIm | CSIH serial clock input signal
CSIHNSCOm O CSIH serial clock output signal
CSIHNRYI | CSIH ready (1) / busy (0) input signal
CSIHnRYO (e} CSIH ready (1) / busy (0) output signal

HS-USRT HSURTNSDIOmI | HSURT data input n=0-3
HSURTNSDIOMO (e} HSURT data output
HSURTNSCKI I HSURT serial clock input
HSURTNSCKO (e} HSURT serial clock output
HSURTNCSI I HSURT chip select input
HSURTNCSO (e} HSURT chip select output

MEMC MEMCnDmlI | External memory interface data bus input n=0, m=0-7
MEMCnDmO (e} External memory interface data bus output

ETNA ETHnMDI | ETH Serial management interface data Input n=0-1
ETHnMDO (e} ETH Serial management interface data Output
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2.5.15 PUNn/JPUO — Pull-Up Option Register

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

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

Address:  PUn: <PORTn_base> + 400Cy + n x 40y
JPUO: <JPORTO_base> + 400C

Value after reset: 0000y

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

PUn_15(PUn_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 | PUNn_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 RIW R/W R/W

Table 2.29 PUn/JPUO register contents

Bit Bit Name Function

15t00 PUn_[15:0] Specifies whether a pull-up resistor is connected to the corresponding pin.
0: No pull-up resistor connected
1: Pull-up resistor connected

NOTES

1. |If a pinis 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.

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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2.5.16 PDn/JPDO — 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/written in 16-bit units.
JPDO:This register can be read/written in 8-bit units.

Address:  PDn: <PORTn_base> + 4010y + n x 40y
JPDO: <JPORTO_base> + 4010y

Value after reset: 0000y

Bit 15 14 13 12 11 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 | PDNn_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 RIW R/W R/W

Table 2.30 PDn/JPDO register contents

Bit 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 pinis 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.

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 JPD0O_[7:0].
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2.5.17 PODCn/JPODCO — Port Open Drain Control Register

This register selects push-pull or open-drain as output buffer function.

Access:  This register can be read/written in 32-bit units.

Address: PODCn: <PORTn_base> + 4014 + n x 40
JPODCO: <JPORTO_base> + 4014

Value after reset: 0000 0000,**

Note 1.  The PODCO register is 0000 0400

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

Value after reset

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
PODCNn|PODCn{PODCn|PODCn|PODCn|{PODCn|PODCn|{PODCn|{PODCn|PODCn|{PODCn|PODCn|{PODCn|PODCn|PODCn|PODCn

_15 14 _13 _12 _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/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 2.31 PODCN/JPODCO register contents

Bit Bit Name Function
31to 16 Reserved When read, the value after reset is read. When writing, write the value after
reset.
15t0 0 PODCn_[15:0] Specifies the output buffer function.
0: Push-pull
1: Open-drain
RO1UHO0517EJ0140 Rev.1.40 RENESANS Page 131 of 3107

December 20, 2023



RH850/P1x-C Section 2 Pin Functions

2.5.18 PODCEN/JPODCEO — Port Open Drain Control Expansion Register

This register selects the emulated P-channel Open Drain together with PODCn.

Access:  This register can be read/written in 32-bit units.

Address: PODCEnN: <PORTn_base> + 4038 + n x 40,
JPODCEQ: <JPORTO_base> + 4038,

Value after reset: 0000 0000,

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

Value after reset
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

PODCE|PODCE|PODCE|PODCE|PODCE|PODCE|PODCE|PODCE|PODCE|PODCE|PODCE|PODCE|PODCE|PODCE|PODCE|PODCE
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

Table 2.32 PODCEN/JPODCEDQ register contents

Bit Bit Name Function

31to 16 Reserved When read, the value after reset is read. When writing, write the value after
reset.

15t0 0 PODCEN_[15:0] See Table 2.33, Port Open Drain Control Expansion for the detailed

operation on PODCE.

Table 2.33 Port Open Drain Control Expansion

PODCENn_m PODCn_m Function
0 0 push-pull
0 1 emulated N-channel Open Drain
1 0 push-pull
1 1 emulated P-channel Open Drain
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2.5.19 PDSCn/JPDSCO — Port drive strength control register

This register specifies the output driver strength of the port pin. This function is also related to the fast
mode (high drive strength) and slow mode (low drive strength) of the output buffer.

Access:  This register can be read/written in 32-bit units.

Address:  PDSCn: <PORTn_base> + 4018 + n x 40y
JPDSCO: <JPORTO_base> + 4018y

Value after reset: 0000 0000

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

Value after reset

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
PDSCn|PDSCn|PDSCn|PDSCn|PDSCn|PDSCn|PDSCn|PDSCn|PDSCn|PDSCn|PDSCn|PDSCn|PDSCn|PDSCn|PDSCn|PDSCn

_15 _14 _13 _12 11 _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 RIW RIW RIW RIW R/IW R/IW R/W R/W R/IW RIW R/W R/W R/IW R/IW R/IW

Table 2.34 PDSCn/JPDSCO register contents

Bit Bit Name Function

31to 16 Reserved When read, the value after reset is read. 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
1: High drive strength
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2.5.20 PUCCn/JPUCCO — Port Universal Characteristic Control Register

This register expands the number of output buffer characteristics selection capability. If it is used with
PDSC register, the maximum of 4 characteristics selection is possible.

Access:  This register can be read/written in 32-bit units.

Address:  PUCCn: <PORTn_base> + 4028, + n x 40
JPUCCO: <JPORTO_base> + 4028,

Value after reset: 0000 0000

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

Value after reset

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
PUCCn|PUCCn|PUCCn|PUCCn|PUCCn|PUCCn|PUCCn|PUCCn|PUCCn|PUCCn|PUCCn|PUCCn|PUCCn|PUCCn|PUCCn|PUCCn

_15 _14 _13 _12 11 _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/IW R/IW R/IW R/IW R/IW R/IW R/W R/W R/IW R/IW R/W R/W R/W R/IW RIW

Table 2.35 PUCCnN/JPUCCO register contents

Bit Bit Name Function

31to 16 Reserved When read, the value after reset is read. When writing, write the value after
reset.

15t0 0 PUCCnN_[15:0] Register to increase the number of output buffer characteristics selection
capability.

Table 2.36 Port Output buffer Characteristics Selection (Output Buffer Type GPIO)

PUCCn_m PDSCn_m Function

0 0 GPIO Drive Strength 4
1 GPIO Drive Strength 3

1 0 GPIO Drive Strength 2
1 GPIO Drive Strength 1

Table 2.37 Port Output buffer Characteristics Selection (Output Buffer Type HSIO)

PUCCn_m PDSCn_m Function

0 0 HSIO Drive Strength 4
1 HSIO Drive Strength 3

1 0 HSIO Drive Strength 2
1 HSIO Drive Strength 1
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2.5.21 PISn/JPISO — Port input buffer selection register

This register specifies the input buffer characteristics.

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

Address:  PISn: <PORTn_base> + 401Cy + n x 40y
JPISO: <JPORTO_base> + 401Cy

Value after reset: 0000y

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

PISn_ | PISn_ | PISn_ | PISn_ | PISn_ | PISn_ | PISn_ | PISn_ | PISn_ | PISn_ | PISn_ | PISn_ | PISn_ | PISn_ | PISn_ | PISn_

15 14 13 12 11 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 RIW RIW RIW RIW RIW RIW RIW R/W RIW RIW RIW RIW RIW R/W R/IW

Table 2.38 PISn/JPISO register contents

Bit Bit Name Function

15t00 PISn_[15:0] Specifies the input buffer characteristic:
0: Type 1 (SHMT1)
1: Type 2 (SHMT4)
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2.5.22 PCRn_m/JPCRO_m — Port Control Register

By going through this register, it is possible to have access to the registers of each port group, and the
individual pins is specified all functions by 1 PCR register setting.

Access: PCRn_m/JPCRO_m: This register can be read/written in 32-bit units

Address:  PCRn_m: <PORTn_base>+2000H + n x 40 + m x 4y
JPCRO_m: <JPORTO_base>+2000H + m x 4,

Value after reset: 0000 OOlOH’*l”2

Note 1.  The PCRO_10 register is 1000 0000y
Note 2.  The JPCRO_4 register is 00000000H, because do not support JPMO_4 bit.

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

— PINV — PODC |[PODCE| — PUCC | PDSC — — — PIS PU PD | PBDC | PIBC

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

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
— — — P — — — PPR — PMC | PIPC PM — — PFCE | PFC

Value afterreset 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0
RW R R R R/W R R R R R R/W R/W R/W R R R/W R/W

Table 2.39 PCRn_m/JPCRO_m register contents (1/2)

Bit Bit Name Function

31 Reserved When read, the value after reset is read. When writing, write the value after
reset.

30 PINV Same as the m bit of PINVn/JPINVO register

29 Reserved When read, the value after reset is read. When writing, write the value after
reset.

28 PODC Same as the m bit of PODCn/JPODCO register

27 PODCE Same as the m bit of PODCENn/JPODCEQ  register

26 Reserved When read, the value after reset is read. When writing, write the value after
reset.

25 PUCC Same as the m bit of PUCCn/JPUCCO register

24 PDSC Same as the m bit of PDSCn/JPDSCO register

23t021 Reserved When read, the value after reset is read. When writing, write the value after
reset.

20 PIS Same as the m bit of PISn/JPISO register

19 PU Same as the m bit of PUn/JPUO register

18 PD Same as the m bit of PDn/JPDO register

17 PBDC Same as the m bit of PBDCn/JPBDCO register

16 PIBC Same as the m bit of PIBCn/JPIBCO register

15t0 13 Reserved When read, the value after reset is read. When writing, write the value after
reset.

12 P Same as the m bit of Pn/JPO register

11to 9 Reserved When read, the value after reset is read. When writing, write the value after
reset.

8 PPR Same as the m bit of PPRn/JPPRO register

7 Reserved When read, the value after reset is read. When writing, write the value after
reset.
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Table 2.39 PCRn_m/JPCRO_m register contents (2/2)

Bit Bit Name Function

6 PMC Same as the m bit of PMCn/JPMCQO register

5 PIPC Same as the m bit of PIPCn register

4 PM Same as the m bit of PMn/JPMO register

3,2 Reserved When read, the value after reset is read. When writing, write the value after
reset.

1 PFCE Same as the m bit of PFCEn/JPFCEQ register

0 PFC Same as the m bit of PFCn register

Table 2.40 Relationship between Other Registers and PCR(Port Control Register)

Setting all attributes per each pin

PCR register

PCRn_15 | PCRn_14 | PCRn_13 | PCRn_12 PCRn_3 | PCRn_2 | PCRn_1 | PCRn_0 |Bit
— — — — — — — = — = 31
PINVR PINVn_15 | PINVn_14 | PINVn_13 | PINVn_12 PINVn_3 | PINVn_2 | PINVn_1 | PINVn_O |30
- - - - - - - - - 29
PODCn PODCn_15 | PODCn_14 | PODCn_13 | PODCn_12 PODCn_3 | PODCn_2 | PODCn_1 | PODCn_0 |28
PODCEn PODCEN_15 | PODCEn_14 | PODCEn_13 [PODCENn_12 PODCENn_3|PODCENn_2 | PODCEn_1 |PODCEN_0 |27
— — — - — — - — — 26
PUCCn PUCCn_15 | PUCCn_14 | PUCCn_13 | PUCCn_12 PUCCn_3 | PUCCn_2 | PUCCn_1 | PUCCn_0 |25
PDSCn PDSCn_15 | PDSCn_14 | PDSCn_13 | PDSCn_12 PDSCn_3 | PDSCn_2 | PDSCn_1 | PDSCn_0 |24
- - - - - - - - - 23
0} % - - - - - - - - - 22
< a - - - - - - - - - 21
= = PISn PISn_15 PISn_14 PISn_13 PISn_12 PISn_3 PISn_2 PISn_1 PISn 0 |20
% ®» PUn PUn_15 PUn_14 PUn_13 PUn_12 PUn_3 PUn_2 PUn_1 PUn_0 19
8 8 PDn PDn_15 PDn_14 PDn_13 PDn_12 PDn_3 PDn_2 PDn_1 PDn 0 |18
5_ 'S % PBDCn PBDCn_15 | PBDCn_14 | PBDCn_13 | PBDCn_12 PBDCn_3 | PBDCn_2 | PBDCn_1 | PBDCn_0 |17
©o © 9] PIBCn PIBCn_15 | PIBCn_14 | PIBCn_13 | PIBCn_12 PIBCn_3 | PIBCn_2 | PIBCn_1 | PIBCn_0 |16
- 0 o] - - - - - - - - - 15

= = _ _ - - = - - - -
oo 5 14
o - - - - - - - - - 13
% [0} Pn Pn_15 Pn_14 Pn_13 Pn_12 Pn_3 Pn_2 Pn_1 Pn0 |12
E - - - - - = - - - 11
8’ = - - — — — - — - - 10
E () - - - - - — - — - 9
o & PPRn PPRn_15 PPRn_14 | PPRn_13 | PPRn_12 PPRn_3 | PPRn_2 PPRn_1 | PPRn_O | 8
wn © 7
1 PMCn PMCn_15 | PMCn 14 | PMCn_13 | PMCn_12 PMCn 3 | PMCn 2 | PMCn 1 | PMCn O | 6
PIPCn PIPCn_15 PIPCn_14 PIPCn_13 PIPCn_12 PIPCn_3 PIPCn_2 PIPCn_1 PIPCn_0 5
PMn PMn_15 PMn_14 PMn_13 PMn_12 PMn_3 PMn_2 PMn_1 PMn_0 4
- - - - - - - - - 3
— = — — — — — — — 2
PFCEn PFCEn_15 | PFCEn_14 | PFCEn_13 | PFCEn_12 PFCEn_3 | PFCEn_2 | PFCEn_1 | PFCEn_0 | 1
PFCn PFCn_15 PFCn_14 | PFCn_13 | PFCn_12 PFCn_3 | PFCn_2 PFCn_1 PFCn 0 | O
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2.6

Port Setting Flow Example

Port setting flow examples are shown in this section.

The following figure indicates an example of setting a port group collectively.

Alternative input mode is entered
when the PIPCn.PIPCn_m bitis O
and the PMCn.PMCn_m bit is 1.

START

- D

[ specify PIBCn.PIBC_m it =0 | )

[ specity PBDCh.PBDC_m bit =0

| Specify PMn.PMn_m bit = 1 |

[ specity PMCn.PMCR_m bit = 0]

| Specify PIPCn.PIPCn_m bit = O| ),

| Set port filters |
|

Specify PDSCn.PDSCn_m,
PUCCn.PUCCN_m,
PODCEN.PODCEN_m,
PODCn.PODCn_m,
PBDCn.PBDCn_m,
PUn.PUn_m, PDn.PDn_m,
PISn.PISn_m bits

Specify PFCn.PFCn_m,

PFCEN.PFCENn_m bits
]

[ specity Pipcn.piPCn_mbit |

| Specify Pn.Pn_m bit |

~

[ specify PMcn.PMCn_m bit |

»|

1
1
| !
[ specity PMn.Pmn_mbit |1

1

[ specify PiBCn.PIBC_m bit

-

Port initialization:

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

Port settings:
Set appropriate values.

Figure 2.9

Port setting flow example (setting collectively)
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Setting individually
The following figure indicates an example of setting an individual port.

By going through this register, it is possible to have access to the registers of each port group, and the
individual pins is specified all functions by 1 PCR register setting.

C START D)

|Specify PIBCn.PIBCn_m bit = O| M

|Specify PBDCn.PBDCn_m bit = O|
| Port initialization:

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

| and the input buffer is disabled.)

|Specify PMCn.PMCn_m bit=0 |

|Specify PIPCn.PIPCn_m bit =

| Set port filters |

of )

\
Output mode
Input or output?
Input mode Specify PDSCn.PDSCn_m,
- PUCCn.PUCCNn_m,
Specify PUn.PUn_m, PODCn.PODCN_m, >_ Port settings:
PDn.PDn_m bits PODCEN.PODCEN_m, Set appropriate
| PBDCn.PBDCn_m bits values.
. . I
Specify PISn.PISn_m bits | Specify Pn.Pn._m bit |
| [
Specify PIBCn.PIBCn_m bit = 1| | Specify PMn.PMn_m bit | Y,
Figure 2.10  Port setting flow example (Port mode)
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C START D)

[ specify PIBCn.PIBCn_mbit=0] )

[ specify PBDCN.PBDCN_m bit = 0|
| Port initialization:

; o= Set the initial port values.
| Specify PMn.TMn_m bit = 1 | P e

mode and the input buffer
| Specify PMCn.PMCn_m bit = 0 | is disabled.)

|Specify PIPCN.PIPCn_m bit = 0 | p
| Set port filters |
|
Specify PUn.PUn_m,
PDn.PDn_m bits Input function port settings:
| Set appropriate values.
Specify PISn.PISn_m bits

Specify PDSCn.PDSCn_m,
PUCCnh.PUCCN_m,

PODCn.PODCn_m, soeli:%msfugg?gn pl'c:)rtriate
PODCEN.PODCEN_m bits gs: pprop
| = values.
~

Specify PFCn.PFCn_m,
PFCENn.PFCEn_m,

Alternative mode (with IP
| > control) port settings:

[ Specity PIPCn.PIPCn_mbit = 1| Set appropriate values.

| Specify PMCn.PMCn_m bit = 1 | D

Figure 2.11  Port setting flow example (Alternative mode w/ IP control)
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C START D)

|Specify PIBCn.PIBCn_m bit = o| )

|specify PBDCN.PBDCN_m bit =0

| Specify PMn.PMn_m bit =1 |
|

|Specify PMCn.PMCn_m bit = 0|

Port initialization:

>_ Set the initial port values.
(The port is set to input
mode

and the input buffer is disabled.)

|Specify PIPCn.PIPCn_m bit = o|
I J

| Set port filters |

Output mode

Input or output?

Input mode

Specify PUn.PUn_m,
PDn.PDn_m bits

Specify PISn.PISn_m bit

Specify PDSCn.PDSCn_m,
PUCCn.PUCCN_m,
PODCn.PODCn_m,

PODCEN.PODCEN_m,
PBDCn.PBDCn_m bits

Port settings:
Set appropriate values.

Specify PFCn.PFCn_m,
PFCEN.PFCEN_m, bits

Specify PMCNn.PMCn_m bit = 1|

Specify PFCn.PFCn_m,
PFCEN.PFCENn_m, bits

Figure 2.12

Port setting flow example (Alternative mode w/o IP control)
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2.7 Noise Filter & Edge Detector

The input signals at some pins are passed through a filter to eliminate noise and glitches. This device
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
signals that are equipped with a filter and the filter type, noise filter & edge detection control registers
and bits, and register addresses.

Note: Level detection feature is not available in this device

Noise filter
With
Edge detector

Internal IP

@7 PORT

Figure 2.13  Noise Filter & Edge Detector Block Diagram

2.7.1 Port filter assignment

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

2.7.1.1 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 FCLANCTLm (n=0t06, m=0to 7)
A dedicated FCLANnCTLm register is provided for each pin in a port that incorporates an analog
filter.

Table 2.41 Input pins that incorporate analog filter type A

FCLANCTLm Register Configuration

Input signal Register Address
NMI FCLANCTLm See Table 2.44, Noise Filter Register List
INTPn FCLANCTLm See Table 2.44, Noise Filter Register List

Here n is the external interrupt number, m varies from 0 to 7 and x varies from L & H
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2.7.1.2 Input pins that incorporate analog filter type B

The input pins of analog filter type B only incorporate the analog filter function.

Table 2.42 Input pins that incorporate analog filter type B

Input Signal
FLMDO

FLMD1
MODEO
MODE1
RESETZ
TRSTZ
AURORES1z
AURORESPDZ
AURORES2z
ERAMRESPDZ
ERAMRES2Z

2.7.1.3 Input pins that incorporate digital filter type C

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

o Filter control register FCLANCTLm (m =0)
Each port with a digital filter has a special FCLANCTLm register.

o Digital noise elimination control register DNFAnCTL
Each DNFANCTL control register controls digital filter processing for three input signals per

group.

o Digital noise elimination enable register DNFANEN
The setting of the DNFANNFENL[2:0] bits in DNFANEN enables or disables digital noise
elimination for three input signals per group.

Input pins that incorporate digital filter type C are yet to be decided.

2.7.1.4 Input pins that incorporate digital filter type D

The input pins of digital filter type D incorporate a digital filter and without edge detection function.
The digital filter is controlled by registers same as type C.

2.7.1.5 Input pins that incorporate combination of analog filter and digital filter type E

The input pins of filter type E incorporate a digital filter and analog filter without edge detection
function. The analog filter and digital filter is controlled by registers same as type A and C.

RO1UHO0517EJ0140 Rev.1.40 RENESAS Page 143 of 3107
December 20, 2023



RH850/P1x-C

Section 2 Pin Functions

2.7.2

Noise Filter Assignment

The noise filter type of each pin is shown below.

Table 2.43

System RESETZ

Control
TRSTZ
FLMDO

FLMD1

MODEO P4 2

MODE1 P4_3

AURORES1Z

AURORESPDZ

AURORES2Z

ERAMRESPDZ

ERAMRESZ2

Noise Filter Assignment Overview (1/3)

ANF
(typeB)

ANF
(typeB)

ANF
(typeB)

ANF
(typeB)

ANF
(typeB)

ANF
(typeB)

ANF
(typeB)

ANF
(typeB)

ANF
(typeB)

ANF
(typeB)

ANF
(typeB)

Interrupt NMI ANF FCLAOCTLO

(typeA)

INTPO P4_7 ALT_3 ANF FCLAOCTL1 N v N v
(typeA)

INTPL P4_12 ALT_2 ANF FCLAOCTL2 N N B \
(typeA)

INTP2 P5_13 ALT_3 ANF FCLAOCTL3 R v N \
(typeA)

INTP3 PO_5 ALT_2 ANF FCLAOCTL4 N v N v
(typeA)

INTP4 P11 ALT_2 ANF FCLAOCTLS N N B «l
(typeA)

INPTS P27 ALT_2 ANF FCLAOCTL6 R v N \
(typeA)

INTP6 P3_5 ALT_3 ANF FCLAOCTL?7 N v N v
(typeA)

INTP7 P3_8 ALT_3 ANF FCLALCTLO N «/ «/ «l
(typeA)

INTP8 P8_0 ALT_3 ANF FCLA1CTL1 v \ R \
(typeA)

INTP9 P6_4 ALT_4 ANF FCLAICTL2 N v N v
(typeA)

INTP10 P3_14 ALT_4 ANF FCLA1CTL3 N «/ «/ «l
(typeA)

INTP11 P7_7 ALT_3 ANF FCLALCTL4 v \ R \
(typeA)
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Table 2.43 Noise Filter Assignment Overview (2/3)

Function Port Noise Filter Detector Type
Digital noise
o . elimination
Digital noise enable register
Active Filter Filter Control | elimination
Group Name Name ALT_No | Level type Register control register | register bit Rise | Fall | Both | Level
Wake U RLIN30RX P29 ALT_3 H DNF FCLA2CTLO DNFA2CTL DNFA2EN bit0 \ N \ —
(RLIN)* (typeC) (DNFA2ENL)
P5_15 ALT_3 H
P4_8 ALT_3 H
P5_9 ALT_2 H
P2 6 ALT_2 H
P3_14 ALT_2 H
P3_2 ALT_2 H
P5_13 ALT_4 H
P4_5 ALT_4 H
RLIN31RX P2_4 ALT_3 H DNF FCLA2CTL1 DNFA2CTL DNFA2EN bitt | V v N —
(typeC) (DNFA2ENL)
P5_4 ALT_4 H
Wake Up MTTCANORX P2_6 ALT_3 H DNF FCLA3CTLO DNFA3CTL DNFA3EN bito | v \ —
(MTTCAN) (typeC) (DNFA3ENL)
1 P4_5 ALT_3 H
P5_15 ALT_2 H
Wake Up MCANORX P0O_13 ALT_4 H DNF FCLA3CTL1 DNFA3CTL DNFA3EN bitl N v N —
(MCAN)*: (typeC) (DNFA3ENL)
P3_14 ALT_3 H
P5_0 ALT_3 H
Wake Up FLXORXDA P3_2 ALT_4 H DNF FCLA4CTLO DNFA4CTL DNFA4EN bito | v \ —
(FLX)*t (typeC) (DNFA4ENL)
P3_14 ALT_4 H
FLX1RXDA P7_7 ALT_2 H DNF FCLA4CTL1 DNFA4CTL DNFA4EN bitl N v N —
(typeC) (DNFA4ENL)
SENT SENTORX PO_O ALT_3 H ANF/DNF | FCLA5CTLO DNFA5CTL DNFASEN bitd | — — — —
(TypeE) (DNFASENL)
PO_14 ALT_3 H
P3 2 ALT_3 H
P4_7 ALT_4 H
SENT1RX PO_1 ALT_3 H ANF/DNF FCLAS5CTL1 DNFA5CTL DNFASEN bitl | — — — —
(TypeE) (DNFASENL)
P3 3 ALT_3 H
P4_8 ALT_4 H
SENT2RX P3_12 ALT_4 H ANF/DNF | FCLA5SCTL2 DNFA5CTL DNFASEN bit2 | — — — —
(TypeE) (DNFASENL)
P4_13 ALT_3 H
P5_13 ALT_2 H
SENT3RX P3_13 ALT_4 H ANF/DNF FCLAS5CTL3 DNFA5CTL DNFASEN bit3 | — — — —
(TypeE) (DNFASENL)
P4_14 ALT_3 H
P5_12 ALT_4 H
SENT4RX PO_13 ALT_3 H ANF/DNF | FCLA5CTL4 DNFA5CTL DNFASEN bit4 | — — — —
(TypeE) (DNFA5ENL)
P6_0 ALT_3 H
P6_2 ALT_3 H
SENT5RX P6_1 ALT_3 H ANF/DNF FCLASCTL5 DNFA5CTL DNFASEN bits | — — — —
(TypeE) (DNFASENL)
P6_3 ALT_3 H
SENT6RX P6_4 ALT_3 H ANF/DNF | FCLA5CTL6 DNFA5CTL DNFASEN bit6 | — — — —
(TypeE) (DNFASENL)
P7_1 ALT_3 H
SENT7RX P6_5 ALT_3 H ANF/DNF FCLASCTL7 DNFA5CTL DNFASEN bit7 — — — —
(TypeE) (DNFA5ENL)
P70 ALT_3 H
SENT8RX P9_1 ALT_4 H ANF/DNF FCLAG6CTLO DNFA6CTL DNFAGEN bitd | — — — —
(TypeE) (DNFAGENL)
SENTI9RX P9 3 ALT_4 H ANF/DNF | FCLA6CTL1 DNFAG6CTL DNFAGEN bitl | — — — —
(TypeE) (DNFABENL)
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Table 2.43 Noise Filter Assignment Overview (3/3)
Function Port Noise Filter Detector Type
Digital noise
o . elimination
Digital noise enable register
Active Filter Filter Control | elimination
Group Name Name ALT_No | Level type Register control register | register bit Rise | Fall | Both | Level
ADCA ADCOTRG P5_4 ALT_3 H DNF = DNFA7CTL DNFA7EN bito [ — | — |[— =
(typeD) (DNFA7ENL)
ADCITRG P4_12 ALT_4 H DNF = DNFA7CTL DNFAT7EN bitl | — | — | — =
(typeD) (DNFA7ENL)
Other AURORES1Z — — L ANF — — — = |l= |= |= —
(typeB)
AURORESPDZ | — = L ANF = = = = |l= |= |= =
(typeB)
AURORES2Z — — L ANF = = = = |l= |= |= =
(typeB)
ERAMRESPDZ | — — L ANF — — — = |l= |= |= —
(typeB)
ERAMRESZ2 = = L ANF = = = = |l= |= |= =
(typeB)
Note 1. RXD doesn't have noise filter. DNF and ED is inserted only path for wake up factor.
Note 2. GTM has DNF for each input within itself. For more details, see Section 25.10, Timer Input Module (TIM).

About edge detect of each serial macro’s received data for Wake up, additional circuit diagram is
described as following. DNFAmM/FICTLm block of each Figure is added for the edge detect function to

wake up.
P32
RxDA0 @ Port ] ’ FLXO
\\ DNFA47
FICTL4
chQ
INTC
P3_14
RXDAO Port INTP10
/INTP10
+ FLX1
L DNFA4T
FICTL4
chl
INTC
P7_7
RXDA1 Port INTP11
/INTP11
Figure 2.14  FlexRay RXDA and INTP connection diagram
NOTE

When RXDAO of P3_2 is used for FLX0, P3_14 can not be used as INTP10 for Wake up.
When RXDAO of P3_14 is used for FLX0, P3_14 can be used as INTP10 for Wake up.
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P26
crxpo © Port
P4 5 M
CRXDD0 ©@—— Port } L MT,\ITOCA
DNFA3/
P5_15 FICTL3 INTC
CRXDO Port ch0
PO_13
crxpo © Port
P3_14 )
CRXDO Port : MCANO
Lem
ESR_)?DO ©—— Port ch INTC
Figure 2.15 MTTCANO/MCANO CRXD connection diagram
P2 9
RXDO ©—— Port
P4_8
RXDO ©—— Port
P59
RXDO ©—— Port \‘
P5 13
RxDO ©—— Port
P5_15
RXD0 ©—— Port : RLIN30
P26 L
RxD0 ©@—— Port B INTC
ch0
P3_14
RXDO ©—— Port
P3 2
RXDO ©—— Port
P4 5
RXDO ©—— Port
P2 4
RxD1 = © Port
P5 4
RXD1 ©— Port ) : RLIN31
L%.NC%/
o INTC

Figure 2.16  RLIN3 RXD connection diagram
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2.7.2.1 Noise Filter Register
Table 2.44 Noise Filter Register List
Reset Access Unit

Register Name Function R/W Value 8bit 16 bit 32 bit Base Address Offset Address
DNFA2CTL Digital noise elimination control register R/W 00H N — — FFC30200H 00H
DNFA2EN Digital noise elimination enable register R/W 0000H — N — 04H
DNFA2ENL Digital noise elimination enable L register R/W 00H N — — 0CH
DNFA3CTL Digital noise elimination control register R/W 00H N — — FFC30300H 00H
DNFA3EN Digital noise elimination enable register R/W 0000H — N — 04H
DNFA3ENL Digital noise elimination enable L register R/W 00H N — — 0CH
DNFA4CTL Digital noise elimination control register R/W 00H N — — FFC30400H 00H
DNFA4EN Digital noise elimination enable register R/W 0000H — N — 04H
DNFA4ENL Digital noise elimination enable L register R/W 00H N — — 0CH
DNFA5CTL Digital noise elimination control register R/W 00H N — — FFC30500H 00H
DNFASEN Digital noise elimination enable register R/W 0000H — N — 04H
DNFA5ENL Digital noise elimination enable L register R/W 00H N — — 0CH
DNFA6CTL Digital noise elimination control register R/W 00H N — — FFC30600H 00H
DNFAGEN Digital noise elimination enable register R/W 0000H — N — 04H
DNFAGENL Digital noise elimination enable L register R/W 00H N — — 0CH
DNFA7CTL Digital noise elimination control register R/W 00H N — — FFC30700H 00H
DNFA7EN Digital noise elimination enable register R/W 0000H — N — 04H
DNFA7ENL Digital noise elimination enable L register R/W 00H N — — 0CH
FCLAOCTLO Filter Control register 0 RIW 00H N — — FFC34000H 00H
FCLAOCTL1 Filter Control register 1 RIW O00H B — — 04H
FCLAOCTL2 Filter Control register 2 R/W 00H N — — 08H
FCLAOCTL3 Filter Control register 3 RIW 00H N — — OCH
FCLAOCTL4 Filter Control register 4 RIW O00H B — — 10H
FCLAOCTL5 Filter Control register 5 R/W 00H N — — 14H
FCLAOCTL6 Filter Control register 6 RIW 00H N — — 18H
FCLAOCTL7 Filter Control register 7 RIW O00H B — — 1CH
FCLALCTLO Filter Control register 0 R/W 00H N — — FFC34100H 00H
FCLAICTL1 Filter Control register 1 RIW 00H N — — 04H
FCLALCTL2 Filter Control register 2 RIW O00H B — — 08H
FCLALCTL3 Filter Control register 3 R/W 00H N — — 0CH
FCLALCTL4 Filter Control register 4 RIW 00H N — — 10H
FCLA2CTLO Filter Control register O R/W 00H v — — FFC34200H 00H
FCLA2CTL1 Filter Control register 1 R/W 00H N — — 04H
FCLA3CTLO Filter Control register 0 RIW 00H N — — FFC34300H 00H
FCLA3CTL1 Filter Control register 1 RIW O00H B — — 04H
FCLA4CTLO Filter Control register 0 R/W 00H N — — FFC34400H 00H
FCLA4CTL1 Filter Control register 1 RIW 00H N — — 04H
FCLASCTLO Filter Control register 0 R/W 00H v — — FFC34500H 00H
FCLA5SCTL1 Filter Control register 1 R/W 00H N — — 04H
FCLA5CTL2 Filter Control register 2 RIW 00H N — — 08H
FCLASCTL3 Filter Control register 3 RIW O00H R — — 0CH
FCLA5CTL4 Filter Control register 4 R/W 00H N — — 10H
FCLA5CTLS Filter Control register 5 R/W 00H N — — 14H
FCLAS5CTL6 Filter Control register 6 R/W 00H v — — 18H
FCLASCTL7 Filter Control register 7 R/W 00H N — — 1CH
FCLA6CTLO Filter Control register 0 R/W 00H N — — FFC34600H 00H
FCLAGCTL1 Filter Control register 1 RIW O00H B — — 04H

2.7.2.2 DNFANEN Register List
Table 2.45 DNFANEN Register List

Register ot

Name 15 14 13 12 11 10 9 8 7 6 5 4 1 0
DNFA2EN  — — — — — — — — — — — — — — RLIN31RX RLIN30RX
DNFASEN | — — — — — — — — — — — — — — MCANORX MTTCANORX
DNFA4EN  — — — — — — — — — — — — — FLXIRXDA  FLXORXDA
DNFASEN | — — — — — — — — SENT7/RX SENT6RX SENT5RX SENT4RX SENT3RX SENT2RX SENT1RX SENTORX
DNFA6EN  — — — — — — — — — — — — — — SENT9RX SENT8RX
DNFA7TEN — — — — — — — — — — — — — — ADTRG1 ADTRGO
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2.7.3 Description of Port Noise Filter & Edge/Level Detection

External input signals pass through different types of filters according to the application of the signal to
be filtered.

(1) Analog filters

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 only.
Used for the external RESETZ input and mode signals.
(2) Digital filters
The digital filter characteristics can be adjusted to suit the application.

o Type C: Adigital filter with edge detection.
Used for the wake up signal.

e Type D: Adigital filter without edge detection.
Used for the ADC trigger input signal.

(3) Digital and Analog filters

e Type E: An analog and digital filter with edge detection.
Used for the SENT receive signal.

2.7.3.1 Analog filters

Analog filter characteristic

The characteristics of the analog filter as well as of the level and edge detectors are specified in the
Section 35, Electrical Specifications.

Analog filters control registers

For each input signal, that is equipped with an analog filter, a dedicated control register FCLAnNCTLm
and a control register in each peripheral macro are provided.

(1) Analog filter type A

A block diagram of analog filter type A is shown below.
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FCLANCTLmM.FCLANINTLmM

CLK

v

Input ©———{ Analog filter Level detector » 1

signal

> INTC

v

A 4

Edge detector

Figure 2.17  Block diagram of analog filter type A

After passing an external signal through the filter to eliminate noise and spikes, the filter generates an
output signal 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 FCLANCTLmM.FCLANINTLm.

e FCLANCTLm = 0: Edge detection
Whether a rising or falling edge is detected can be specified by setting the
FCLANCTLmM.FCLANINTRm and FCLANCTLmM.FCLANINTFm bits.

e FCLANINTLm = 1: Level detection
The detection of a high level or low level can be specified by setting
FCLANCTLmM.FCLANINTRm.

The table below summarizes the detection conditions of the analog filter.

Table 2.46 Analog filter event detection conditions

FCLANINTLmM FCLANINTFm FCLANINTRm 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
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(2) Analog filter type B

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

Input @——| Analog filter ——— Peripheral
sigﬁal g function

Figure 2.18  Block diagram of analog filter type B

The occurred signals are always signals that have passed through an analog filter.

2.7.3.2 Digital filters

Digital filter characteristic

The digital filters allow adjusting the filter characteristics to the needs of the application.

The input signal is sampled with the sampling frequency f..

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 s), the signal level is judged as noise — or a spike — 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:

DNFANnCTL.DNFANnPRS[2:0] allows to select the sampling frequency to
fS - fDNFATCKl / 2DNFAHPRS[2:O]
where fpneaTck 1S the frequency of the DNFATCKI clock.

DNFANCTL.DNFANNFSTSJ[1:0] determines the number s of same level samples (2 to 5):
External signal pulses, shorter than

DNFANNFSTS[1:0] x 1/ f

are always suppressed.

External signal pulses, longer than

(DNFANNFSTS[1:0] + 1) x 1/ f

are always judged as valid and are passed on to the filter output.

Consequently, external signal pulses in the range

DNFANNFSTS[1:0] x 1/ fg to (DNFANNFSTS[1:0] + 1) x 1/ f;

may be suppressed or judged as valid.

The filter operation is illustrated in the figure below with DNFANNFSTS[1:0] = 01g, i.e.s=3
same level samples.
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Figure 2.19  Digital Filter function
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Digital filter groups
The input signals with digital filters are ordered in groups of up to 16 signals.

The digital filter characteristics, specified by DNFAnNCTL.DNFAnPRS[2:0] and DNFANNFSTS[1:0]
apply to the filters of the entire group.

However the digital filter for each signal can be enabled or disabled separately by
DNFANEN.DNFANNFENmM.

CAUTIONS

1. When the output signal from the digital filter is set to an input for an alternative
function, allow at least the following interval to elapse after the digital filter is
enabled (DNFANEN.DNFANNFENm = 1) for the port pin to switch to the alternative
function.

DNFANNFSTS[1:0] x 1/fs + 4 x 1fpneaTek]

2. When adigital filter is used with an interrupt acting as an event output signal, only
enable the digital filter (by setting DNFAnNEN.DNFAnNNFENm = 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.
DNFANNFSTS[1:0] x 1/fg + 5 x L/fpneaTCK]

Digital filters control registers

For each group of up to 16 digital filters a common digital filter setup register DNFANCTL and digital
filter enable register DNFANEN are provided with the same index n.

While the filter setup by DNFANCTL affects the entire group, the control bits DNFANNFENmM in the
filter enable register DNFANEN allows to enable or disable each filter separately. The register index m
is in the range from 0 to 15:

DNFANCTL is the control register of group n for the digital filters m (m = 0 to 15), enabled/disabled by
the DNFANEN.DNFANNFENO to DNFAnREN.DNFANNFEN15 control bits.

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

The assignment of the input signals to the control registers and their addresses are given in Table 2.44,
Noise Filter Register List.
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CAUTION

Do not change any control register settings, while the concerned digital filter is
enabled by DNFANEN.DNFAnNNFENmM = 1. Otherwise an unintended filter output may be
generated.
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(1) Digital filter type C
A block diagram of digital filter type C is shown below.

DNFANEN.DNFANNFENmM

Edge detector —| 1

v

Input signal @——> Digital filter

fs Peripheral
function

Disable Level —*[ ¢

DNFATCKl——» Prescaler

Figure 2.20  Block diagram of digital filter type C

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

Table 2.47 Output options for digital filter type C

DNFANEN.DNFANNFENmM Signals output to peripheral functions
0 Fixed to disable level
1 Input signal passed through filter

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

DNFAnEN.DNFANNFENm

Input signal @———> Digital filter Edge detector > 1
fs Peripheral
function
L —* o
DNFATCKI——» Prescaler
Figure 2.21  Block diagram of digital filter type D
The generated signal depends on the register setting, as shown in the following table.
Table 2.48 Output options for digital filter type D
DNFANEN.DNFANNFENmM Signals output to peripheral functions
0 Fixed to disable level
1 Input signal passed through filter
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(3) Analog and Digital filter type E

Ablock diagram of filter type E is shown below.

DNFANEN.DNFANNFENm ~ FCLANCTLm.FCLANBYPSm
Inputsignal@ > 1
N Peripheral
o> Digital filter 1 function
A f L 5|0
S
» 0
Prescaler
Ly Analog filter
Figure 2.22  Block diagram of analog and digital filter type E
The generated signal depends on the register setting, as shown in the following table.
Table 2.49 Selection of filter type for filter type E
DNFANEN.DNFANNFENmM Signals output to peripheral functions
0 Input signal passed through Analog filter
1 Input signal passed through Digital filter
Table 2.50 Filter type E event detection conditions
FCLANBYPSm FCLANINTFm FCLANINTRm Edge detection Bypass
0 0 0 No edge detected Select filter signal
0 1 Rising edge
1 0 Falling edge
1 1 Rising and falling edges
1 X X disable Select filter-bypass
signal
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2.7.3.3  Filter control registers

The analog and digital filters are controlled and operated by the following registers:

Register name Symbol Address

Filter control register m FCLANCTLm See Table 2.44, Noise Filter Register List
Digital noise elimination control register DNFANCTL

Digital noise elimination enable register DNFANEN

Digital noise elimination enable L register DNFANENL

(1) FCLANCTLm — Filter Control Register
This register controls the analog and digital filter operation.

Because the control options for analog and digital filters partially differ, register descriptions are
provided separately.

Access:  This register can be read or written in 8-bit or 1-bit units.
Address:  See Table 2.44, Noise Filter Register List

Value after reset: 00y

Bit 7 6 5 4 3 2 1 0
FCLANBYPSmM — — — — FCLANINTLmM | FCLANINTFm | FCLANINTRm
Value after reset 0 0 0 0 0 0 0 0
R/W R R R R R R/W R/W R/W

Table 2.51 FCLANCTLm register contents

Bit Bit Name Function

7 FCLANBYPSm Bypass mode selection
0: Select filter signal
1: Select filter-bypass signal
Note: This bit is only valid for filter type E.

2 FCLANINTLmM Detection mode selection
0: Edge detection
1: Level detection
Note: This bit is only valid for analog filter type A.

1 FCLANINTFm ¢ In level detection mode (FCLANINTLm = 1): This bit has no effect.
¢ In edge detection mode (FCLANINTLm = 0): Falling edge detection control

0: Falling edge detection disabled

1: Falling edge detection enabled
Note: This bit is only valid for filter type A and filter type C.
However, digital filter type C is placed in edge detection mode.

0 FCLANINTRmM e In level detection mode (FCLANINTLm = 1): Detected level selection

0: Low level detection
1: High level detection

¢ In edge detection mode (FCLANINTLm = 0): Rising edge detection control

0: Rising edge detection disabled
1: Rising edge detection enabled
Note: This bit is only valid for filter type A and filter type C.
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CAUTION

Analog filter type A: Be sure to set 0 to bit 7.
Digital filter type C: Be sure to set 0 to bits 7 and 2.

(2) DNFANCTL — Digital noise elimination control register

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

1. This register is only valid for digital filter type.

Access:  This register can be read or written in 8-bit or 1-bit units.
Address:  See Table 2.44, Noise Filter Register List

Value after reset: 004

Bit 7 6 5 4 3 2 1 0
— DNFANNFSTS[1:0] — — DNFANPRS[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 2.52 DNFANCTL register contents

Bit Bit Name Function
6,5 DNFANNFSTS The DNFANNFSTS[1:0] bits specify the number of samples used to judge
[1:0] whether an external signal pulse is valid.

DNFANNFSTS[1:0] Number of samples
00g 2
0lg 3
10g 4
11g 5

2to0 DNFAnPRS[2:0] Digital filter sampling clock selection
DNFANPRS[2:0] Sampling clock frequency
000g DNFATCKI/1
001g DNFATCKI/2
010g DNFATCKI/4
011g DNFATCKI/8
100g DNFATCKI/16
101g DNFATCKI/32
110g DNFATCKI/64
111p DNFATCKI/128
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(3) DNFAnNEN — 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.

Access:  This register can be read or written in 16-bit or 1-bit units.
The lower-order bytes (DNFANNFENL[7:0]) are accessible in 8- or 1-bit units respectively by setting
DNFANENL.DNFANNFENL[7:0].

Address:  See Table 2.44, Noise Filter Register List

Value after reset: 0000y

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

DNFAnN | DNFAN | DNFANn | DNFAN | DNFAn | DNFANn | DNFAN | DNFAN | DNFAn | DNFAN | DNFAN | DNFANn | DNFAN | DNFANn | DNFAN | DNFAN
NFENH|NFENH|[NFENH|NFENH |[NFENH|NFENH NFENH|NFENH|NFENL | NFENL [ NFENL | NFENL [ NFENL | NFENL [ NFENL | NFENL
7 6 5 4 3 2 1 0 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/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 2.53 DNFANEN register contents

Bit Bit Name Function

15t00 DNFANNFENH Digital noise elimination control
[7:0], 0: Digital noise elimination disabled
DNFANNFENL 1: Digital noise elimination enabled
[7:0]

(4) DNFANENL — Digital noise elimination enable L register
Setting in this register correspond to those of the 8 lower-order bits of the DNFANEN register..

NOTE

This register is only valid for digital filter type.

Access:  This register can be read or written in 8-bit or 1-bit units.
Address:  See Table 2.44, Noise Filter Register List

Value after reset: 00y

Bit 7 6 5 4 3 2 1 0

DNFANNFENL7|DNFANNFENL6|DNFANNFENLS5{DNFANNFENL4|DNFANNFENL3|DNFANNFENL2|DNFANNFENL1|DNFANNFENLO|

Value after reset 0 0 0 0 0 0 0 0
R/W RIW R/W R/W R/W R/W R/W R/W R/W

For details of the respective bit functions, see 2.7.3.3 (3), DNFAnNEN — Digital noise elimination
enable register
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2.8 Difference among P1M-C, P1H-C and P1H-CE

Table 2.54 Related Differences

Differences Describing Section

Pin Connection Diagrams Section 2.1

Pin Assignments Section 2.2 Table 2.1, Pin List

Function Assignments Section 2.2 Table 2.3, Pin Function assignments
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Section 3 CPU System

3.1 Overview

3.1.1 Block Configuration

Figure 3.1 shows the block configuration diagram.

‘ Code Flash ‘ ‘ Emulation RAM ‘
Flash Interface ‘
| ! ! T
Local Local Local
RAM F ‘ Icache H INTC1 ‘ ‘ Icache H INTC1 ‘ | RAM ‘ $< RAM ‘
MEV
|
Global
PEG RAM PEG
Debug DMA CPUL(PE1) —» GRG le—— CPU2(PE2) IcumMc
! ! % T 1 ]
v 12 v \
‘ System Interconnect (SIC) ‘
Y
H-Bus with Guard ‘ ‘ P-Bus with Guard ‘
H-Bus Peripherals Peripheral Group1 Peripheral Group2 Peripheral Group3 Peripheral Group4
Peripheral
Group5
Figure 3.1 Block Configuration Diagram (maximum configuration of P1H-CE)

CPU1 (PE1), CPU2 (PE2)

The RH850 G3M Core is included as a main CPU. CPUs also include the Checker Core for safety
assurance.

ICUMC
See RH850/P1x-C User’s Manual: Hardware (Security) Section 3 ICUMC.

Local RAM
Each PE has a high-speed accessible Local RAM.

Global RAM
The Global RAM is a mass on-chip RAM that all PEs can share.

Code Flash

A mass Code Flash is included for program storage. CPU1, CPU2 and ICUMC share the Code Flash
and they are connected via the Code Flash Interface.
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Emulation RAM

It is a RAM to emulate the Code Flash. The programs can be replaced by an external tool without
rewriting the Code Flash.

Data Flash
It is a flash memory being rewritable by the CPU.

P-Bus and H-Bus

Peripherals are connected on P-Bus and H-Bus. The P-Bus consists of 5 groups, Peripheral Group 1 to
5.

INTC1, INTC2

INTCL1 is an interrupt controller exclusive to each PE. INTC2 is a common interrupt controller that all
PEs can share, being able to set the binding destination PE of an interrupt request by the registers.

DMA

Two DMA transfer modules, DMAC and DTS, are included. DMA includes the checker logic for
safety assurance.

Slave Guard

The slave guard is a system to prevent unauthorized access from the specific bus master, consisting of
the following guard structures:

(1) PE Guard (PEG)
The PE guard is a system to prevent unauthorized access to the resources (Local RAM) in the PE
from the external master. Access from the PE itself is only enabled but all other accesses except
ICUMC are disabled after release from the reset state. ICUMC can read Local RAM of PEs after
release from the reset state but cannot write.

(2) Internal Peripheral Guard (IPG)
Each PE has an “Internal Peripheral Guard” (IPG) that protects the registers of peripherals inside
the PE against invalid accesses.

(3) System Error Generation (SEG)
The registers controls how to response SYSERR.

(4) Global RAM Guard (GRG)
The global RAM guard is a system to prevent unauthorized access to the global RAM from the
external master. The global RAM is unprotected (accessible from all bus masters) after release
from the reset state.

IPIR
The IPIR handles inter PE interrupt, specific to multicore configuration.

This handles inter processor interrupt generation.

MEV
MEYV is Mutual Exclusion Variable Register, specific to multicore configuration.

The CAXI instruction can be used on these registers to implement semaphores.
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3.2 CPU

3.21 Core Functions

The Renesas 32-bit RISC architecture RH850 define hardware virtualization as architecture features,
but these features by P1x-C Group is not supported, although RH850 documents including this
document hereafter may describe hardware threading or virtual CPUs. “Software manual” mentioned
in this document means “RH850G3M User's Manual: Software”.

3.2.1.1 Features
Table 3.1 lists features of the RH850G3M core.

Table 3.1 Features of the RH850G3M Core

Item Feature

CPU o Advanced 32-bit architecture for embedded control
e 32 32-bit general registers
e RISC-type instruction sets
— Long-/short-format load/store instructions
— Three-operand instructions
e CPU operating modes
— User mode, supervisor mode
e Address space: 4-Gbhyte linear address space for both data and instructions

¢ Instructions: A snooze instruction (SNOOZE) is included for temporary suspension by
switching the CPU clock signal off for 32 clock cycles.

Coprocessor o A floating-point operation coprocessor (FPU) mounted
— Supports single precision (32 bits) and double precision (64 bits).

Supports data types and exceptions conforming to IEEE754.
— Rounding mode: Neighborhood, 0 direction, +« direction, and -~ direction

Handling denormalized numbers: Rounding down to O 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/restore processing of the context by the dedicated instructions
(PUSHSP and POPSP) at the generation of an interrupt
Memory e Memory protection function (MPU): 16 areas settable
Management
Cache e Instruction cache
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3.2.1.2 Register Set

(1) Program Registers

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

Table 3.2 List of Program Registers

Program
Register Name Function Description
General-purpose 10 Zero register Always retains “0”
registers rl 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)
r6 to r29 Register for addresses 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 for an assembler and/or C compiler, see
the specification of each software development environment.

(@) 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, r0 to r5, r30, and r31 are assumed to be used for special purposes in
software development environments, so it is necessary to note the following when using them.

1. r0,r3,r30

These registers are implicitly used by instructions.
r0 is a register that always retains “0”. It is used for operations that use 0 and addressing with base

address being 0.

r3 is implicitly used by the PREPARE, DISPOSE, PUSHSP, and POPSP instructions.
r30 is used as a base pointer when the SLD instruction or SST instruction accesses memory.

2. rl,rd, r5,r31

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.
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3. 12
This register might be used by a real-time OS in some cases. If the real-time OS that is being used
is not using r2, r2 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.

. . . Value after reset**
PC (Instruction address during execution)

Note 1. depends on RBASE
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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 selection ID.

Table 3.3 Basic System Registers

Register No. Access
(reglD, 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
SR 5,0 PSW Program status word "
SR 6,0 FPSR Refer to FPU function registers. CUO and SV
SR7,0 FPEPC Refer to FPU function registers. CUO and SV
SR8, 0 FPST Refer to FPU function registers. CuU0
SR9, 0 FPCC Refer to FPU function registers. CuU0
SR10, 0 FPCFG Refer to FPU function registers. CuU0
SR 11,0 FPEC Refer to FPU function registers. CUO and SV
SR 13,0 EllC El level exception cause SV
SR 14,0 FEIC FE level exception cause SV
SR 16,0 CTPC CALLT execution status save register um
SR 17,0 CTPSW CALLT execution status save register UM
SR 20,0 CTBP CALLT base pointer UM
SR 28,0 EIWR El level exception working register SV
SR 29,0 FEWR FE level exception working register 5\
SR 31,0 BSEL Not implemented. A value of 0 is returned when read and writing is SV
ignored.
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 table SV
SR5,1 MCTL CPU control SV
SR 6,1 PID Processor ID SV
SR 11,1 SCCFG SYSCALL operation setting SV
SR12,1 SCBP SYSCALL base pointer SV
SRO, 2 HTCFGO  Thread configuration SV
SR6, 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 5.1.2
Types of exceptions in Software Manual).

Because there is only one pair of El 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 must not be
specified.

31 0
N I O O I N B B B O Value after reset
EIPC EIPC31-0 Undefined
Table 3.4 EIPC Register Contents
Value after
Bit Name Description R/W reset
3ltol EIPC31-1 These bits indicate the PC saved when an El level exception is acknowledged. R/W Undefined
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.
(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 El level exception status save registers, when processing multiple
exceptions, the contents of these registers must be saved by a program.
31 30 29 2019 18 16 15 14 1211109 8 7 6 5 4 3 2 1 0
L [T
E S Value after reset
EPsw |0 |y|o|o|ofo|o|olofo|oofo cuzo || 0| 0|0 Debug OBE,'3$$SSZ 0000 0020,
Table 3.5 EIPSW Register Contents (1/2)
Value after
Bit Name Description R/IW reset
31 — (Reserved for future expansion. Be sure to clear to 0.) R 0
30 UM This bit stores the PSW.UM bit setting when an El level exception is acknowledged. R/W 0
29t019 — (Reserved for future expansion. Be sure to clear to 0.) R 0
18t0 16 CU2-0 These bits store the PSW.CU 2 to 0 field setting when an El level exception is R/W 0
acknowledged.
15 EBV This bit stores the PSW.EBYV bit setting when an El level exception is acknowledged. R/W 0
14t012 — (Reserved for future expansion. Be sure to clear to 0.) R 0
11t09 Debug These are bits for debugging. R/W 0
8 — (Reserved for future expansion. Be sure to clear to 0.) R 0
7 NP This bit stores the PSW.NP bit setting when an El level exception is acknowledged. R/W 0
6 EP This bit stores the PSW.EP bit setting when an El level exception is acknowledged. R/W 0
5 ID This bit stores the PSW.ID bit setting when an El level exception is acknowledged. R/W 1
4 SAT This bit stores the PSW.SAT bit setting when an El level exception is acknowledged. R/W 0
3 CY This bit stores the PSW.CY bit setting when an El level exception is acknowledged. R/W 0
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Table 3.5 EIPSW Register Contents (2/2)

Value after
Bit Name Description R/IW reset
2 oV This bit stores the PSW.OV bit setting when an El level exception is acknowledged.  R/W 0
1 S This bit stores the PSW.S bit setting when an El level exception is acknowledged. R/W 0
0 z This bit stores the PSW.Z bit setting when an El level exception is acknowledged. R/W 0

(c) FEPC —Status save register when acknowledging FE level exception

When an FE level exception is acknowledged, the address of the instruction that was being executed
when the FE level exception occurred, or of the next instruction, is saved to the FEPC register (see
5.1.2 Types of exceptions in Software Manual).

Because there is only one pair of FE 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 FEPC register. An odd-numbered address must not be
specified.

31 0

Value after reset
FEPC FEPC31-0 Undefined

Table 3.6 FEPC Register Contents

Value after
Bit Name Description R/W reset
3lto1l FEPC31-1 These bits indicate the PC saved when an FE level exception is acknowledged. R/W Undefined
0 FEPCO This bit indicates the PC saved when an FE 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 FERET instruction is executed is 0.
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(d) FEPSW — Status save register when acknowledging FE level exception
When an FE level exception is acknowledged, the current PSW setting is saved to the FEPSW register.

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

313029 201918 161514 1211 9 8 7 6 5 4 3 2 1 0
™ T

E S Value after reset

FEPSW |0 |y|0[o|ofo|o|o|o|o|o|ofo0 Cu20 | B 0| 0| 0| Debug OEE5$$SSZ 0000 0020,

Table 3.7 FEPSW Register Contents

Value after
Bit Name Description R/IW reset
31 — (Reserved for future expansion. Be sure to clear to 0.) RIW 0
30 UM This bit stores the PSW.UM bit setting when an FE level exception is acknowledged. R/W 0
29t019 — (Reserved for future expansion. Be sure to clear to 0.) R 0
18to 16 CU2-0 These bits store the PSW.CU 2 to 0 field setting when an FE level exception is R/W 0
acknowledged.
15 EBV This bit stores the PSW.EBYV bit setting when an FE level exception is acknowledged. R/W 0
14t012 — (Reserved for future expansion. Be sure to clear to 0.) R 0
11t09 Debug These are bits for debugging. R/W 0
8 — (Reserved for future expansion. Be sure to clear to 0.) R 0
7 NP This bit stores the PSW.NP bit setting when an FE level exception is acknowledged. R/W 0
6 EP This bit stores the PSW.EP bit setting when an FE level exception is acknowledged. R/W 0
5 ID This bit stores the PSW.ID bit setting when an FE level exception is acknowledged. R/W 1
4 SAT This bit stores the PSW.SAT bit setting when an FE level exception is acknowledged. R/W 0
3 CY This bit stores the PSW.CY bit setting when an FE level exception is acknowledged. R/W 0
2 oV This bit stores the PSW.OV bit setting when an FE level exception is acknowledged. R/W 0
1 This bit stores the PSW.S bit setting when an FE level exception is acknowledged. R/W 0
0 This bit stores the PSW.Z bit setting when an FE level exception is acknowledged. R/W 0
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(e) PSW — Program status word

PSW (program status word) is a set of flags that indicate the program status (instruction execution
result) and bits that indicate the operation status of the CPU (flags are bits in the PSW that are
referenced by a condition instruction (Bcond, CMOV, etc.)).

When the LDSR instruction is used to change the contents of each bit in this register, the changed
contents become valid immediately after completion of an LDSR instruction execution.

The access permission for the PSW register differs depending on the bit. All bits can be read, but some
bits can only be written under certain conditions. See Table 3.8, Access Permission for PSW
Register for the access permission for each bit.

Table 3.8 Access Permission for PSW Register

Access Permission Access Permission

Bit When Reading When Writing Supplement
30 UM UM Syl
18t0 16 CU2-0 sv+l

15 EBV Syl
11t09  Debug Special*!
7 NP Syl

6 EP sv+l

5 ID Syl

4 SAT UM

3 cY UM

2 oV UM

1 UM

0 UM

Note 1.  The access permission for the whole PSW register is UM, so the PIE exception does not occur even if the
register is written by using an LDSR instruction when PSW.UM is 1. In this case, writing is ignored.
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313029 201918 161514 1211109 8 7 6 5 4 3 2 1 0
I [
E S Value after reset
Psw|o|M|ofo|o|olofo|o|ofo]o|o| cuzo \E;ooo Debug OQE,'D/%SSSZ 0000 0020,
Table 3.9 PSW Register Contents (1/2)
Value after
Bit Name Description R/W reset
31 — (Reserved for future expansion. Be sure to clear to 0.) R 0
30 UM This bit indicates that the CPU is in user mode (UM mode) R/W 0
0: Supervisor mode
1: User mode
29t019 — (Reserved for future expansion. Be sure to clear to 0.) 0
18, 17 CU2-CU1l  These bits indicate the coprocessor use permissions. 00
(Reserved for future expansion. Be sure to clear to 0.)
16 Cuo This bit indicates the coprocessor use permissions. R/W 0
When the bit corresponding to the coprocessor is 0, a coprocessor use prohibition
exception is generated in response to execution of a coprocessor instruction or
access to coprocessor resources (system registers).
CUO bit 16: FPU
15 EBV This bit indicates the reset vector and exception vector operation. See the R/W 0
descriptions of the RBASE register in (q), RBASE — Reset vector base address
register and the EBASE register in (r), EBASE — Exception handler vector
address register.
14t012 — (Reserved for future expansion. Be sure to clear to 0.) R 0
11to 9 Debug These bits are used in the debugging functions of development tools. In normal R/W 0
operation, clear these bits to 0.
8 — (Reserved for future expansion. Be sure to clear to 0.) R 0
7 NP This bit indicates that an FE-level exception is being processed. When an FE level R/W 0
exception is acknowledged, this bit is set to 1, which prohibits occurrence of
multiple exceptions.
0: FE level exception handling is not in progress.
1: FE level exception handling is in progress.
6 EP This bit indicates that an exception other than an interrupt is being serviced. Itis set R/W 0
to 1 when the corresponding exception occurs. This bit does not affect
acknowledging an exception request even when it is set to 1.
0: An interrupt is being serviced.
1: An exception other than an interrupt is being serviced.
5 ID This bit indicates that an El-level exception can be acknowledged. R/W 1
It is used to disable El level exceptions from being acknowledged during critical
sections of an ordinary program or while a El level interrupt is being serviced.
Itis set to 1 when the DI instruction is executed, and cleared to 0 when the El
instruction is executed.
When an El level exception is acknowledged, this bit is set to 1 by hardware to
disable generation of multiple interrupts by default.
0: Acknowledgement of El level exception is enabled (after execution of El
instruction).
1: Acknowledgement of El level exception is disabled (after execution of DI
instruction or after acknowledgement of an El level exception).
4 SAT*L This bit indicates that the operation result is saturated because the result of a R/W 0
saturated operation instruction operation has overflowed. This is a cumulative flag,
so when the operation result of the saturated operation instruction becomes
saturated, this bit is set to 1, but it is not cleared to 0 when the operation result for a
subsequent instruction is not saturated. This bit is cleared to 0 by the LDSR
instruction. This bit is neither set to 1 nor cleared to 0 when an arithmetic operation
instruction is executed.
0: Not saturated
1: Saturated
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Table 3.9 PSW Register Contents (2/2)

Value after

Bit Name Description R/W reset
3 CY This bit indicates whether a carry or borrow has occurred in the operation result. R/W 0

0: Carry and borrow have not occurred.

1: Carry or borrow has occurred.
2 ov+l This bit indicates whether or not an overflow has occurred during an operation. RIW 0

0: Overflow has not occurred.

1: Overflow has occurred.
1 s+l This bit indicates whether or not the result of an operation is negative. RIW 0

0: Result of operation is positive or 0.

1: Result of operation is negative
0 z This bit indicates whether or not the result of an operation is 0. R/W 0

0: Result of operation is not 0.
1: Result of operation is 0.

Note 1.  The operation result of the saturation processing is determined in accordance with the contents of the OV
flag and S flag during a saturated operation. When only the OV flag is set to 1 during a saturated operation,

the SAT flag is set to 1.

Flag status Operation result after
saturation

Operation result status SAT oV S processing

Exceeded positive maximum value 1 1 0 7FFF FFFFy

Exceeded negative maximum value 1 1 1 8000 0000y

Positive (maximum value not exceeded)  Value priorto 0 0 Operation result itself

- - operation is
Negative (maximum value not exceeded) . 1
retained.
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ElIC — El level exception source register

(f)

The EIIC register retains the source of any EI level exception that occurs. The value retained in this

register is an exception code corresponding to a specific exception source.

31 0
I N O I I O B B Value after reset
ElIC EIIC31-0 0000 0000
Table 3.10 ElIC Register Contents
Value after
Bit Name Description R/W reset
31t00 EINIC31-0  These bits store the exception source code when an El level exception occurs. R/IW 0
The EIIC 15 to 0 field stores the lower 16 bits of the exception source code.
The EIIC31 to 16 field stores detailed exception source codes defined individually
for each exception. If there is no particular definition, these bits are set to 0.
(g) FEIC — FE level exception source register
The FEIC register retains the source of any FE level exception that occurs. The value retained in this
register is an exception code corresponding to a specific exception source.
31 0
rrrrrrrrrrrrrrrrrrrr T T T T T T 1T 1T T T T/ Value after reset
FEIC FEIC31-0 0000 0000
Table 3.11 FEIC Register Contents
Value after
Bit Name Description R/W reset
31to0 FEIC31-0 These bits store the exception source code when an FE level exception occurs. R/W 0
The FEIC 15 to O field stores the lower 16 bits of the exception source code.
The FEIC31 to 16 field stores detailed exception source codes defined individually
for each exception. If there is no particular definition, these bits are set to 0.
(h) CTPC — Status save register when executing CALLT register
When a CALLT instruction is executed, the address of the next instruction after the CALLT instruction
is saved to CTPC. Be sure to set an even-numbered address to the CTPC register. An odd-numbered
address must not be specified.
31 0
I N S N I Y O B B Value after reset
CTPC CTPC31-0 Undefined
Table 3.12 CTPC Register Contents
Value after
Bit Name Description R/W reset
3lto1l CTPC31-1 These bits indicate the PC of the instruction after the CALLT instruction. R/W Undefined
0 CTPCO This bit indicates the PC of the instruction after the CALLT instruction. R/W Undefined

Always set this bit to 0. Even if it is set to 1, the value transferred to the PC when
the CTRET instruction is executed is 0.
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(i) CTPSW — Status save register when executing CALLT register

When a CALLT instruction is executed, some of the PSW (program status word) settings are saved to

CTPSW.
31 543210
S(cl|o Value after reset
CTPSw|o0|0|0Of0O|0O|Of0O|0O|Ofl0O|0O|O(0O|0|O|0O|0|O|O|0|O(O|0|O(O|O0|O0|A|Y|V|S|Z 0000 0000,
T
Table 3.13 CTPSW Register Contents
Value after
Bit Name Description R/IW reset
3lto5 — (Reserved for future expansion. Be sure to clear to 0.) R 0
4 SAT This bit stores the PSW.SAT bit setting when the CALLT instruction is executed. R/W 0
3 CY This bit stores the PSW.CY bit setting when the CALLT instruction is executed. RIW 0
2 oV This bit stores the PSW.OV bit setting when the CALLT instruction is executed. R/W 0
1 This bit stores the PSW.S bit setting when the CALLT instruction is executed. RIW 0
0 This bit stores the PSW.Z bit setting when the CALLT instruction is executed. R/W 0
(i) CTBP — CALLT base pointer register
The CTBP register is used to specify table addresses of the CALLT instruction and generate target
addresses. Be sure to set the CTBP register to a halfword address.
31 0
N I I O N I N B B B O Value after reset
CTBP CTBP31-0 Undefined
Table 3.14 CTBP Register Contents
Value after
Bit Name Description R/W reset
3lto1l CTBP31-1 These bits indicate the base pointer address of the CALLT instruction. R/W Undefined
These bits indicate the first address in the table used by the CALLT instruction.
0 CTBPO These bits indicate the base pointer address of the CALLT instruction. R 0
These bits indicate the first address in the table used by the CALLT instruction.
Always set this bit to 0.
(k) ASID — Address space ID register
This is the address space ID. This is used to identify the address space provided by the memory
management function.
31 10 9 0
R N Value after reset
AsD|o|o|o|o0|0|0|0|O|O|0O|O|O|O|O|O|O|O|O|O|O|O|O ASID Undefined
Table 3.15 ASID Register Contents
Value after
Bit Name Description R/W reset
31to10 — (Reserved for future expansion. Be sure to clear to 0.) R 0
9t 0 ASID This is the address space ID. RIW Undefined
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() EIWR — El level exception working register
The EIWR register is used as a working register when an EI level exception has occurred.
31 0
I O Y N Y Y I Y I Y B Y Value after reset
EIWR ElWR31'O Undefined
Table 3.16 EIWR Register Contents
Value after

Bit Name Description R/W reset
31to0 EIWR31-0 These bits constitute a working register that can be used for any purpose during R/W Undefined

the processing of an El level exception. Use this register for purposes such as
storing the values of general-purpose registers.

(m) FEWR — FE level exception working register

The FEWR register is used as a working register when an FE level exception has occurred.

31 0
rrrrrrrrrrrrrrrrrrrrtt 111t > T T 11T 1T T T 1T"T T T"/I Value after reset
FEWR FEWRS31-0 Undefined
Table 3.17 FEWR Register Contents
Value after
Bit Name Description R/W reset
Undefined

31to0 FEWR31-0

These bits constitute a working register that can be used for any purpose during R/W
the processing of an FE level exception. Use this register for purposes such as
storing the values of general-purpose registers.
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(n) HTCFGO — Thread configuration register

31 1918 161514 11109 8 7 6 5 4 3 2 1 O

L Value after reset
HTCFGO|(O0|O|0O|O|0O|0O|0O|0O|0O|0O|O|0O|0O| PEID |1|0|O|O|O|O|O|O|O|O|O|O|O|0O|OfO PE1: 0001 8000h
PE2: 0002 8000h

Table 3.18 HTCFGO Register Contents

Value after
Bit Name Description R/W reset
31to 19 — (Reserved for future expansion. Be sure to clear to 0.) R 0
181to 16 PEID These bits indicate the processor element number. R CPU1 (PE1):
001y
CPU2 (PE2):
010g
15 — (Reserved for future expansion. Be sure to set to 1.) R 1
14t00 — (Reserved for future expansion. Be sure to clear to 0.) R 0
(o) MEA — Memory error address register
31 0
N N N O N I I N B B B O Value after reset
MEA MEA Undefined
Table 3.19 MEA Register Contents
Value after
Bit Name Description R/W reset
31to 0 MEA These bits store a virtual address when a MAE (misaligning) or MPU violation R/W Undefined
occurs.
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(p) MEI — Memory error information register

This register is used to store information about the instruction that caused the exception when a
misaligned (MAE) or memory protection (MDP) exception occurs. This information is used during

emulation.

31

16 15 11109 8 7 6 5
T

MEI|0|0|0|0O|0|0|0]|O

REG 0j{0|0fj0O|0O| DS |U|O]|O ITYPE

Table 3.20

MEI Register Contents

Value after reset
Undefined

Bit

Name

Description

R/W

Value after
reset

31to 21

(Reserved for future expansion. Be sure to clear to 0.)

0

20to 16

REG4-0

These bits indicate the number of the source or
destination register accessed by the instruction that
caused the exception.

For details, see Table 3.21, Instructions Causing
Exceptions and Values of MEI Register.

R/W

Undefined

15t0 11

(Reserved for future expansion. Be sure to clear to 0.)

0

10,9

DS

These bits indicate the type of data handled by the
instruction that caused the exception.*1

0: Byte (8 bits)

1: Halfword (16 bits)

2: Word (32 bits)

3: Double-word (64 bits)
For details, see Table 3.21, Instructions Causing
Exceptions and Values of MEI Register.

R/W

Undefined

These bits indicate the sign extension method of the
instruction that caused the exception.

0: Signed

1: Unsigned
For details, see Table 3.21, Instructions Causing
Exceptions and Values of MEI Register.

R/W

Undefined

7,6

(Reserved for future expansion. Be sure to clear to 0.)

0

5to1l

ITYPE4-0

These bits indicate the instruction that caused the
exception.

For details, see Table 3.21, Instructions Causing
Exceptions and Values of MEI Register.

R/W

Undefined

RW

This bit indicates whether the operation of the
instruction that caused the exception was read (Load-
memory) or write (Store-memory)

0: Read (Load-memory)

1: Write (Store-memory)
For details, see Table 3.21, Instructions Causing
Exceptions and Values of MEI Register.

R/W

Undefined

Note 1. Even if the data is divided and access is made several times due to the specifications of the hardware, the
original data type indicated by the instruction is stored.
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Table 3.21 Instructions Causing Exceptions and Values of MEI Register

Instruction REG DS U RW ITYPE

SLD.B dst 0 (byte) 0 (signed) 0 (read) 00000b
SLD.BU dst 0 (byte) 1 (unsigned) 0 (read) 00000b
SLD.H dst 1 (halfword) 0 (signed) 0 (read) 00000b
SLD.HU dst 1 (halfword) 1 (unsigned) 0 (read) 00000b
SLD.W dst 2 (word) 0 (signed) 0 (read) 00000b
SST.B src 0 (byte) 0 (signed) 1 (write) 00000b
SSTH src 1 (halfword) 0 (signed) 1 (write) 00000b
SST.W src 2 (word) 0 (signed) 1 (write) 00000b
LD.B (disp16) dst 0 (byte) 0 (signed) 0 (read) 00001b
LD.BU (disp16) dst 0 (byte) 1 (unsigned) 0 (read) 00001b
LD.H (disp16) dst 1 (halfword) 0 (signed) 0 (read) 00001b
LD.HU (disp16) dst 1 (halfword) 1 (unsigned) 0 (read) 00001b
LD.W (disp16) dst 2 (word) 0 (signed) 0 (read) 00001b
ST.B (disp16) src 0 (byte) 0 (signed) 1 (write) 00001b
ST.H (disp16) src 1 (halfword) 0 (signed) 1 (write) 00001b
ST.W (disp16) src 2 (word) 0 (signed) 1 (write) 00001b
LD.B (disp23) dst 0 (byte) 0 (signed) 0 (read) 00010b
LD.BU (disp23) dst 0 (byte) 1 (unsigned) 0 (read) 00010b
LD.H (disp23) dst 1 (halfword) 0 (signed) 0 (read) 00010b
LD.HU (disp23) dst 1 (halfword) 1 (unsigned) 0 (read) 00010b
LD.W (disp23) dst 2 (word) 0 (signed) 0 (read) 00010b
ST.B (disp23) src 0 (byte) 0 (signed) 1 (write) 00010b
ST.H (disp23) src 1 (halfword) 0 (signed) 1 (write) 00010b
ST.W (disp23) src 2 (word) 0 (signed) 1 (write) 00010b
LD.DW (disp23) dst 3 (double-word) 0 (signed) 0 (read) 00010b
ST.DW (disp23) src 3 (double-word) 0 (signed) 1 (write) 00010b
LDL.W dst 2 (word) 0 (signed) 0 (read) 00111b
STC.W src 2 (word) 0 (signed) 1 (write) 00111b
CAXI dst 2 (word) 1 (unsigned) 0 (read)™ 01000b
SET1 — 0 (byte) 1 (unsigned) 0 (read)™? 01001b
CLR1 — 0 (byte) 1 (unsigned) 0 (read)™ 01001b
NOT1 — 0 (byte) 1 (unsigned) 0 (read)? 01001b
TST1 — 0 (byte) 1 (unsigned) 0 (read) 01001b
PREPARE — 2 (word) 1 (unsigned) 1 (write) 01100b
DISPOSE — 2 (word) 1 (unsigned) 0 (read) 01100b
PUSHSP — 2 (word) 1 (unsigned) 1 (write) 01101b
POPSP — 2 (word) 1 (unsigned) 0 (read) 01101b
SWITCH — 1 (halfword) 0 (signed) 0 (read) 10000b
CALLT — 1 (halfword) 1 (unsigned) 0 (read) 10001b
SYSCALL — 2 (word) 1 (unsigned) 0 (read) 10010b
CACHE — — — 0/1*2 10100b
Interrupt (table reference)*® — 2 (word) 1 (unsigned) 0 (read) 10101b

Note 1.  This exception occurs when the instruction executes a read access.
Note 2. It depends on actual operation.
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Note 3.  An exception occurs when the table reference interrupt vector is read.
NOTE

dst: destination register number, src: source register number

(q) RBASE — Reset vector base address register

This register indicates the reset vector address when there is a reset. I1f the PSW.EBV bit is 0, this
vector address is also used as the exception vector address.

Value aft t<l
RBASE RBASE31-9 olololololololo alue after rese

RINT |©

Table 3.22 RBASE Register Contents

Bit Name Description R/W  Value after reset

31t09 RBASE31-9 These bits indicate the reset vector when there is a reset. When R
PSW.EBV = 0, this address is also used as the exception vector.
The RBASES to 1 bits are not assigned as names because these
bits are always 0.

8to1l — (Reserved for future expansion. Be sure to clear to 0.) R 0

0 RINT When the RINT bit is set, all maskable interrupts are diverted to R 0
one single interrupt handler (Reduced Mode). This bit is valid
when PSW.EBV = 0.

Note 1. Hardware reset will set RBASE31-9 to its predefined value PE1 and PE2 have the same value.

RO1UHO0517EJ0140 Rev.1.40 RENESAS Page 178 of 3107
December 20, 2023



RH850/P1x-C

Section 3 CPU System

() EBASE — Exception handler vector address register

This register indicates the exception handler vector address. This register is valid when the PSW.EBV

bit is 1.
31 9 8 10
1 1 IR I I N N B O B B 1 Value after reset
EBASE EBASE31-9 o|o|j0|0|0|0O|O|O é Undefined
Table 3.23 EBASE Register Contents
Value after
Bit Name Description RIW reset
31to9 EBASE31-9 The exception handler routine address is changed to the address resulting from  R/W Undefined
adding the offset address of each exception to the base address specified for this
register.
The EBASES to 1 bits are not assigned as names because these bits are always
0.
8tol — (Reserved for future expansion. Be sure to clear to 0.) R 0
0 RINT When the RINT bit is set, all maskable interrupts are diverted to one single R/W Undefined
interrupt handler (Reduced Mode).
(s) INTBP — Base address of the interrupt handler table register
This register indicates the base address of the address table when the table reference method is selected
as the interrupt handler address selection method.
31 9 8 0
N S N N I O B B O Value after reset
INTBP INTBP31-9 o|o|o|o|o|o|o0|O Undefined
Table 3.24 INTBP Register Contents
Value after
Bit Name Description R/W reset
31to9 INTBP31-9 These bits indicate the base pointer address for an interrupt prescribed in the R/W Undefined
expanded specifications.
The value indicated by these bits is the first address in the table used to determine
the exception handler when the interrupt prescribed by the expanded
specifications (EIINTO to EIINT511) is acknowledged.
The INTBPS8 to 0 bits are not assigned as names because these bits are always 0.
8t00 — (Reserved for future expansion. Be sure to clear to 0.) R 0
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(t) PID — Processor ID register

The PID register retains a processor identifier that is unique to the CPU. The PID register is a read-only
register.

rrr 1111 1 1111 11 11 1 1 1T 1 T 1 T T T T T 11 Value after reset
PID PID 05800714

Table 3.25 PID Register Contents

Value
after
Bit Name Description R/W reset
31to 24 PID Architecture identifier R 05y
This identifier indicates the architecture of the processor.
23t0 8 Function identifier R 8007y
This identifier indicates the functions of the processor.
These bits indicate whether or not functions defined per bit are implemented (1:
implemented, 0: not implemented).
Bit 23-11Reserved
Bit 10 Double-precision floating-point operation function
Bit 9 Single-precision floating-point operation function
Bit 8 Memory protection unit (MPU) function
7t00 Version identifier R 14y

This identifier indicates the version of the processor.

(u) SCCFG — SYSCALL operation setting register

This register is used to specify operations related to the SYSCALL instruction. Be sure to set an
appropriate value to this register before using the SYSCALL instruction.

31 8 7 0

Value after reset
SCCFG|o|0|0O|l0O|0O|0O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|0O|O]|O SIZE Undefined

Table 3.26 SCCFG Register Contents

Value after

Bit Name Description R/W reset
31to8 — (Reserved for future expansion. Be sure to clear to 0.) R 0
7t00 SIZE These bits specify the maximum number of entries of a table that the SYSCALL R/W Undefined

instruction references. The maximum number of entries the SYSCALL instruction

references is 1 if SIZE is 0, and 256 if SIZE is 255.

By setting the maximum number of entries appropriately in accordance with the

number of functions branched by the SYSCALL instruction, the memory area can

be effectively used.

If a vector exceeding the maximum number of entries is specified for the SYSCALL

instruction, the first entry is selected. Place an error processing routine at the first

entry.
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(v) SCBP — SYSCALL base pointer register

The SCBP register is used to specify a table address of the SYSCALL instruction and generate a target
address. Be sure to set an appropriate value to this register before using the SYSCALL instruction.

Be sure to set a word address to the SCBP register.

I s I I I B I B I O B B B B Value after reset
SCBP SCBP31-0 Undefined

Table 3.27 SCBP Register Contents

Value after
Bit Name Description R/W reset
3lto2 SCBP31-2 These bits indicate the base pointer address of the SYSCALL instruction. R/W Undefined
These bits indicate the first address in the table used by the SYSCALL instruction.
1,0 SCBP1-0 These bits indicate the base pointer address of the SYSCALL instruction. R 0

These bits indicate the first address in the table used by the SYSCALL instruction.
Always set this bit to 0.

(w) MCFGO — Machine configuration register

This register indicates the CPU configuration.

31 2120191817 16 15 4 3210

L Value after reset

MCFGO|0|0O|O|0O|0O|0O|0O|0O|0O|O|O SPID ojojo0fo0|j0|j0|0O|O|OfO|0O|0O|O|1]{0OfO 00020004

Table 3.28 MCFGO Register Contents

Value after

Bit Name Description R/W reset
31to21 — (Reserved for future expansion. Be sure to clear to 0.) R 0
20to 16 SPID These bits indicate the system protection number. It is not possible  R/W 00010g

to write “00000g"/“000015” to SPID. If witten, these value is

“00010g".
15t0 3 — (Reserved for future expansion. Be sure to clear to 0.) R 0
2 — (Reserved for future expansion. Be sure to clear to 1.) R 1
1,0 — (Reserved for future expansion. Be sure to clear to 0.) R 0
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(x) MCTL — Machine control register

This register is used to control the CPU.

3130292827 26252423222120191817 16 15 210
M| U Value after reset
MCTL|1|0|0f0|0|O|lO|0O|OflO|0O|O0O|0|O|0O|0|O|0O|0|O(O|0|O(O|0|O|O[O0|O|A]lI 8000 0000y
C
Table 3.29 MCTL Register Contents
Value
after
Bit Name Description R/W reset
31 — (Reserved for future expansion. Be sure to clear to 1.) R 1
30to 2 — (Reserved for future expansion. Be sure to clear to 0.) R 0
1 MA This bit specifies the operation when a misaligned access occurs. R/W 0
0: An exception occurs. *l
1: Hardware operates normally.
0 uiC This bit is used to control the interrupt enable/disable operation in user RIW 0

mode. When this bit is set to 1, executing the EI/DI instruction become
possible in user mode.

Note 1. Excluding LD.DW and ST.DW instructions executed at an address at a word boundary.

When MA bit is “1”, CPU divides the transaction from misaligned data access to aligned data accesses
for 16-bit and 32-bit accesses shown below. In case of this, atomic characteristics are not guaranteed.

In case of 64-bit access, an exception still occurs even when MA bit is “1” for a misaligned access
except word boundary address.

Access Conditions Cycles Divided by the CPU
Data Width Address 1st 2nd 3rd
16 bits 2n+1 8-bit access to 2n + 1 8-bit access to 2n + 2 —
32 bits 4n+1 8-bit accessto 4n + 1 16-bit accessto4n +2  8-bit accessto 4n + 4
32 bits 4n + 2 16-bit accessto 4n +2  16-bitaccessto4n+4 —
32 bits 4n +3 8-bit accessto 4n + 3 16-bit accessto 4n +4  8-bit accessto 4n + 6
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FPIPR

31

(3) Interrupt Function Registers

Table 3.30 Interrupt Function System Registers

Register No.
(regID, sellD) Symbol Function

Access Permission

SR7,1 FPIPR FPI exception interrupt priority setting

SR10, 2 ISPR Priority of interrupt being serviced

SV

SR11, 2 PMR Interrupt priority masking

SV

SR12, 2 ICSR Interrupt control status

SV

SR13, 2 INTCFG Interrupt function setting

SV

(a) FPIPR — FPI exception interrupt priority setting register

Table 3.31 FPIPR Register Contents

Value after reset
0000 0000y

Bit

Name Description

R/IW

Value after
reset

31to5

— (Reserved for future expansion. Be sure to clear to 0.)

R

0

5t00 FPIPR

These bits specify the priority of the floating-point operation exception interrupt R/W
(FPI, indicating imprecision). Values from 0 to 16 should be used; the settings
17 and higher are prohibited.
FPI exceptions are handled according to this interrupt priority, which is
specified in advance. When generated at the same time as another interrupt
with the same priority level, the FPI takes priority.
NOTE: If these bits are set to 17 or higher values, handling is as if the setting
were 16.

0
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(b) ISPR — Priority of interrupt being serviced register

This register holds the priority of the EIINTn interrupt being serviced. This priority value is then used
to perform priority ceiling processing when multiple interrupts are generated.

31 16 15 0

T T T T T T T T T T T T 11 Value after reset
ISPR|0|0|0|0|0|0|0[0|0|O|0O|0O|0O|0O|0O|O ISP15-0 0000 0000y,

Table 3.32 ISPR Register Contents

Value after
Bit Name Description R/IW reset
31to 16 — (Reserved for future expansion. Be sure to clear to 0.) R 0
15t0 0 ISP15-0 These bits indicate the acknowledgment status of an EIINTn interrupt with a R*3 0

priority that corresponds to the relevant bit position.
0: An interrupt request for an interrupt whose priority corresponds to the
relevant bit position has not been acknowledged.
1: An interrupt request for an interrupt whose priority corresponds to the
relevant position is being serviced by the CPU core.

The bit positions correspond to the following priority levels:

Bit Priority

0 Priority 0 (highest)
1 Priority 1

14 Priority 14

15 Priority 15

When an interrupt request (EIINTn) is acknowledged, the bit corresponding to
the acknowledged interrupt request is automatically set to 1. If PSW.EP is O
when the EIRET instruction is executed, the bit with the highest priority among
the ISP15 to 0 bits that are set (0 is the highest priority) is cleared to 0.+

While a bit in this register is set to 1, same and lower priority interrupts (EIINTn)
and FPI exception*2 are masked. Priority level judgment is therefore not
performed when the system is determining whether to acknowledge an
exception, meaning that exceptions will not be acknowledged.

When performing software-based priority control using the PMR register, be
sure to clear this register by using the INTCFG.ISPC bit.

Note 1. Interrupt acknowledgment and auto-updating of values when the EIRET instruction is executed are
disabled by setting (1) the INTCFG.ISPC bit. It is recommended to enable auto-updating of values, so in
normal cases, the INTCFG.ISPC bit should be cleared to 0.

Note 2. Since FPI exceptions have the same level of priority as this interrupt (EIINTn), they are affected by
interrupts in the same way as the ISPR. The priority of the FPI exception is set by the FPIPR register.

Note 3.  Thisis R or R/W, depending on the setting of the INTCFG.ISPC bit. It is recommended to use this register
as a read-only (R) register.
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(c) PMR — Interrupt priority masking register

This register is used to mask the specified interrupt priority.

31 16 15 0
Frrr 11T 1T 1T 1T T T 1T T/ Value after reset
PMR|O|O|O|O|O|O|O|O|O|O|O|0O|0O|O|OfO PM15-0 0000 0000,
Table 3.33 PMR Register Contents
Value after
Bit Name Description RIW reset
31to 16 — (Reserved for future expansion. Be sure to clear to 0.) R 0
15t0 0 PM15-0 These bits mask an interrupt request with a priority level that corresponds tothe R/W 0
relevant bit position.
0: Servicing of an interrupt request with a priority that corresponds to the
relevant bit position is enabled.
1: Servicing of an interrupt request with a priority that corresponds to the
relevant bit position is disabled.
The bit positions correspond to the following priority levels:
Bit Priority
0 Priority O (highest)
1 Priority 1
14 Priority 14
15 Priority 15 and priority 16 (lowest)
While a bit in this register is set to 1, interrupts (EIINTn) with the priority
corresponding to that bit and FPI exception*! are masked. Priority level
judgment is therefore not performed when the system is determining whether to
acknowledge an exception, meaning that exceptions will not be
acknowledged*z.
Note 1.  Since a FPI exception is specified as the same level of priority as that of an interrupt (EIINTn), it is affected
by the PMR like interrupts. The priority of FPI exception is set by the FPIPR register.
Note 2. Specify the masks by setting the bits to 1 in order from the lowest-priority bit. For example, FF00, can be
set, but FOFOy or OOFF cannot.
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(d) ICSR — Interrupt control status register

This register indicates the interrupt control status in the CPU.

31 2 10
ol —
ol Value after reset
ICSROOOOO0000OOOOOOOOOOOOOOOOOOOOOEE 0000 0000},
Table 3.34 ICSR Register Contents
Value after
Bit Name Description R/W reset
31to2 — (Reserved for future expansion. Be sure to clear to 0.) R 0
1 PMFP This bit indicates that an FPI exception with the priority level masked by the PMR R 0
register exists. Be sure to clear this bit to 0.
0 PMEI This bit indicates that an interrupt (EIINTn) with the priority level masked by the R 0

PMR register exists

(e) INTCFG — Interrupt function setting register

This register is used to specify settings related to the CPU’s internal interrupt function.

31 1

Value after reset

INTCFG [o|o|o|o|o0|0|0|o|lo|o|0|0|0|0|0|0|O|0O|O|O|O|O|0O|0O|O|O|O|0O|0O|O]O 0000 0000,,

ISPC |©

Table 3.35 INTCFG Register Contents

Value after
Bit Name Description R/W reset

31to1l — (Reserved for future expansion. Be sure to clear to 0.) R 0

0 ISPC This bit changes how the ISPR register is written. R/W 0
0: The ISPR register is automatically updated. Updates triggered by the
program (via execution of LDSR instruction) are ignored.
1: The ISPR register is not automatically updated. Updates triggered by the
program (via execution of LDSR instruction) are performed.
If this bit is cleared to 0, the bits of the ISPR register are automatically set to 1
when an interrupt (EIINTn) is acknowledged, and cleared to O when the EIRET
instruction is executed. In this case, the bits are not updated by an LDSR
instruction executed by the program.
If this bit is set to 1, the bits of the ISPR register are not updated by the
acknowledgement of an interrupt (EIINTn) or by execution of the EIRET
instruction. In this case, the bits can be updated by an LDSR instruction executed
by the program.
In normal cases, the ISPC bit should be cleared. When performing software-
based priority control, however, set this bit to 1 and perform priority control by
using the PMR register.
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(4) FPU Function Registers

The FPU can use the following system registers to control floating-point operation. For details of the
registers, see the Software Manual.

Table 3.36 FPU System Registers
Register No. Access
(regID, sellD) Symbol Function Permission
SR6, 0 FPSR Floating-point operation setting/status CUO and SV
SR7,0 FPEPC Floating-point operation exception program counter CUO and SV
SR8, 0 FPST Floating-point status Cu0
SR9, 0 FPCC Floating-point operation comparison result Cuo
SR10, 0 FPCFG Floating-point operation configuration CuU0
SR11,0 FPEC Floating-point operation exception control CUO and SV

(5) MPU function resisters

Table 3.37 MPU Function System Registers (1/2)
Register No. Access
(reglD, sellD) Symbol Function Permission
SRO, 5 MPM Memory protection operation mode setting SV
SR1,5 MPRC MPU region control SV
SR4, 5 MPBRGN  MPU base region number SV
SR5, 5 MPTRGN  MPU end region number SV
SR8, 5 MCA Memory protection setting check address SV
SR9, 5 MCS Memory protection setting check size SV
SR10, 5 MCC Memory protection setting check command SV
SR11, 5 MCR Memory protection setting check result SV
SRO, 6 MPLAO Protection area minimum address SV
SR1, 6 MPUAO Protection area maximum address SV
SR2, 6 MPATO Protection area attribute SV
SR4, 6 MPLA1 Protection area minimum address SV
SR5, 6 MPUA1 Protection area maximum address SV
SR6, 6 MPAT1 Protection area attribute SV
SR8, 6 MPLA2 Lower address of the protection area SV
SR9, 6 MPUA2 Protection area maximum address S)Y
SR10, 6 MPAT2 Protection area attribute SV
SR12, 6 MPLA3 Protection area minimum address SV
SR13, 6 MPUA3 Protection area maximum address SV
SR14, 6 MPAT3 Protection area attribute SV
SR16, 6 MPLA4 Protection area minimum address SV
SR17,6 MPUA4 Protection area maximum address SV
SR18, 6 MPAT4 Protection area attribute SV
SR20, 6 MPLAS Protection area minimum address SV
SR21, 6 MPUA5 Protection area maximum address SV
SR22, 6 MPAT5 Protection area attribute SV
SR24, 6 MPLAG Protection area minimum address SV
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Table 3.37 MPU Function System Registers (2/2)

Register No. Access
(reglD, sellD) Symbol Function Permission
SR25, 6 MPUAG Protection area maximum address SV
SR26, 6 MPAT6 Protection area attribute SV
SR28, 6 MPLA7 Protection area minimum address SV
SR29, 6 MPUA7 Protection area maximum address SV
SR30, 6 MPAT7 Protection area attribute SV
SRO, 7 MPLAS8 Protection area minimum address SV
SR1,7 MPUAS Protection area maximum address SV
SR2,7 MPATS8 Protection area attribute S\
SR4, 7 MPLA9 Protection area minimum address SV
SR5, 7 MPUA9 Protection area maximum address SV
SR6, 7 MPAT9 Protection area attribute SV
SR8, 7 MPLA10 Protection area minimum address SV
SR9, 7 MPUA10 Protection area maximum address SV
SR10, 7 MPAT10 Protection area attribute SV
SR12,7 MPLA11 Protection area minimum address SV
SR13,7 MPUA11 Protection area maximum address S)Y
SR14,7 MPAT11 Protection area attribute SV
SR16, 7 MPLA12 Protection area minimum address SV
SR17,7 MPUA12 Protection area maximum address SV
SR18, 7 MPAT12 Protection area attribute SV
SR20, 7 MPLA13 Protection area minimum address SV
SR21, 7 MPUA13 Protection area maximum address SV
SR22, 7 MPAT13 Protection area attribute SV
SR24, 7 MPLA14 Protection area minimum address SV
SR25, 7 MPUA14 Protection area maximum address SV
SR26, 7 MPAT14 Protection area attribute SV
SR28, 7 MPLA15 Protection area minimum address SV
SR29, 7 MPUA15 Protection area maximum address SV
SR30, 7 MPAT15 Protection area attribute SV
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(& MPM — Memory protection operation mode register

The memory protection mode register is used to define the basic operating state of the memory
protection function. The settings for this register are normally specified once on startup and are not

changed during program operation.

31 1110 9 8 7 3210
D|D| D S|M| Value after reset
MPMOOOOOOOOOOOOOOOOOOOOOX ROOOOOO\F<E 0000 0000,
Table 3.38 MPM Register Contents
Value after
Bit Name Description R/W reset
31to11  — (Reserved for future expansion. Be sure to clear to 0.) R 0
10 DX Not supported. It should be set to 0. R 0
9 DW Not supported. It should be set to 0. R 0
8 DR Not supported. It should be set to 0. R 0
7t02 — (Reserved for future expansion. Be sure to clear to 0.) R 0
1 SVP In SV mode. (when PSW.UM = 0), this bit is used to specify whether to restrict R/W 0
access according to the SX, SW, and SR bits of the MPAT register for each
protection area.*!
0: As usual, implicitly enable all access in SV mode.
1: Restrict access according to the SX, SW, and SR bits even in SV mode.*?
0 MPE This bit is used to specify whether to enable or disable MPU function. R/W 0
0: Disable
1: Enable

Note 1.  When the SVP bit is set to 1, access will become restricted after a certain number of clock cycles, even in
SV mode. Therefore, specify the protection area before setting the SVP bit to prevent restriction of access
by the program itself.

Note 2. If access is restricted in SV mode, execution of MDP exceptions or the MIP exception handling itself might
not be possible depending on the settings. Be careful to specify settings so that access to the memory area
necessary for the exception handler and exception handling is permitted.
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(b) MPRC — MPU region control register

Bits used to perform special memory protection function operations are located in this register.

31 161514131211109 8 7 6 5 4 3 2 1 0
E|E|E|E|E|E|E|E|E|E|E|E|E|E|E|E| Valueafter reset
MPRC(0/0|0/0/0/0|0]0|0)010{0/0/0|0|0|1512/13|12(11(10|9|8|7|6|5|4|3|2|1|0 0000 0000y

Table 3.39 MPRC Register Contents

Bit Name Description R/W  Value after reset
31to 16 — (Reserved for future expansion. Be sure to clear to 0.) R 0
15t0 0 E15-E0 These are the enable bits for each protection area. Bit En is a copy of bit R/W 0

MPATN.E (where n = 15 to 0).

(c) MPBRGN — MPU base region register

This register indicates the minimum usable MPU area number.

31 4 3 0

P Value after reset
MPBRGN (0O|O|0O|O|0O|0O|0O|0O|O|0O|O|O|O|O|O|O|O|O|O|O|0O|0O|0O|0O|0O|0O|0O|0O| MPBRGN 0000 0000

Table 3.40 MPBRGN Register Contents

Value after
Bit Name Description R/W reset
31to 4 — (Reserved for future expansion. Be sure to clear to 0.) R 0
3to0 MPBRGN These bits indicate the smallest number of an MPU area. These bits are always R 0
readasO.
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(d) MPTRGN — MPU end region register

This register indicates the maximum usable MPU area number + 1.

31 5 4 0
L Value after reset
MPTRGN |O|0O|jO|0O|O|0O|O|0O|O|0O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|0O|O| MPTRGN 0000 000F,
Table 3.41 MPTRGN Register Contents
Value after
Bit Name Description R/W reset
31to5 — (Reserved for future expansion. Be sure to clear to 0.) 0
4t00 MPTRGN These bits always indicate the maximum number of MPU areas that the R Fr
hardware can support.
For P1x-C, number of MPU area is 15.
(e) MCA — Memory protection setting check address register
This register is used to specify the base address of the area for which a memory protection setting
check is to be performed.
31 0
N I O N I I B B B O Value after reset
MCA MCA31-0 Undefined
Table 3.42 MCA Register Contents
Value after
Bit Name Description R/W reset
31to 0 MCA31-0 These bits are used to specify the start address of the memory area subjectto  R/W Undefined
a memory protection setting check in bytes.
() MCS — Memory protection setting check size register
This register is used to specify the size of the area for which a memory protection setting check is to be
performed.
31 0
rrrrrrrrrrrrrrrrrrrr T T T T T T 1T 1T T T T/ Value after reset
MCS MCS31-0 Undefined
Table 3.43 MCS Register Contents
Value after
Bit Name Description R/W reset
31to0 MCS31-0 These bits specify the size of the target area to specify the size of the memory R/W 0
area subject to a memory protection setting check in bytes. These bits specify
the size in bytes of a memory area that is subject to a memory protection
setting. Checking in areas below the address value in the MCS register is not
possible because the specified size is handled as an unsigned integer.
Do not set 0000 0000y in the MCS register.
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() MCC — Memory protection setting check command register

This command register is used to start a memory protection setting check.

rrrrrrrrrrrrrtrrrrrrrttTrrr1t > T T 1T 17T 1T T T 17T T T/ Value after reset
MCC MCC31-0 0000 0000,

Table 3.44 MCC Register Contents

Value after
Bit Name Description R/W reset
31to0 MCC31-0 When any value is written to the MCC register, a memory protection setting R/W 0

check starts. Setting the MCA and MCS registers and then writing to this
register leads to storage of the result of checking in the MCR register.
Since writing any value to this register starts the check, doing so does not
require any extra registers when r0 is used as a source register.

The result of checking is reflected in MCR according to any area setting
regardless of the setting of the PSW.UM bit.

The value read from the MCC register is always 0000 0000,.

(h) MCR — Memory protection setting check result register

This register is used to store the results of a memory protection setting check.

31 0
e) S Uljulu Value after reset
MCR|O|0O|Of0O|0O|Of0O|0O|O|O|O|OO|0O|O|O|0|OfO|0|O|O|O|y|O|O0]X[W|R]|X[W|R Undefined
E E|E|E
Table 3.45 MCR Register Contents
Value after

Bit Name Description R/W reset

31t09 — (Reserved for future expansion. Be sure to clear to 0.) R 0

8 ov If the specified area includes 0000 0000 or 7FFF FFFFy, 1 is stored in this R/W Undefined
bit. In other cases, 0 is stored in this bit.

7,6 — (Reserved for future expansion. Be sure to clear to 0.) R/W 0

5 SXE If the specified area is contained within one protection area and execution is R/IW Undefined
permitted for that area in supervisor mode, 1 is stored in this bit. In other
cases, 0 is stored in this bit.

4 SWE If the specified area is contained within one protection area and writing to that R/W Undefined
area is permitted in supervisor mode, 1 is stored in this bit. In other cases, 0 is
stored in this bit.

3 SRE If the specified area is contained within one protection area and reading from  R/W Undefined
that area is permitted in supervisor mode, 1 is stored in this bit. In other cases,
0 is stored in this bit.

2 UXE If the specified area is contained within one protection area and execution is R/W Undefined
permitted for that area in user mode, 1 is stored in this bit. In other cases, 0 is
stored in this bit.

1 UWE If the specified area is contained within one protection area and writing to that R/W Undefined
area is permitted in user mode, 1 is stored in this bit. In other cases, 0 is stored
in this bit.

0 URE If the specified area is contained within one protection area and reading from  R/W Undefined
that area is permitted in user mode, 1 is stored in this bit. In other cases, 0 is
stored in this bit.
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(i) MPLAN — Protection area minimum address register

These registers indicate the minimum address of area n (where n = 0 to 15).

31 210
L L L L L L L L L L L L L e L e L Value after reset
MPLAN MPLA31-2 0l0 Undefined
Table 3.46 MPLAN Register Contents
Bit Name Description R/W  Value after reset
31to2 MPLA31-2 These bits indicate the minimum address of area n. RIW Undefined
The MPLAL, 0 bits are used implicitly set to 0.
1,0 - Reserved for future expansion. Be sure to clear these bits to 0. R 0
() MPUAn — Protection area maximum address register
These registers indicate the maximum address of area n (where n = 0 to 15).
31 210
N S N N N B B B Value after reset
MPUAN MPUA31-2 0|0 Undefined
Table 3.47 MPUAnN Register Contents
Bit Name Description R/W  Value after reset
31to2 MPUA31-2 These bits indicate the maximum address of area n. R/W Undefined
The MPUAL, 0 bits are used implicitly set to 1.
1,0 — Reserved for future expansion. Be sure to clear these bits to 0. R 0
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(k) MPATn — Protection area attribute register

These registers indicate the attributes of area n (where n = 0 to 15).

31 26 25 16 15 876543210
T T T T T 1T 171
Value after reset
MPATn | 0| 0| 0|0|0|0 ASID o|o|ofolo|olo|o|E|c||wIBIXIWIS Undefined

Table 3.48 MPATN Register Contents

Bit Name Description R/W  Value after reset
31to 26 — (Reserved for future expansion. Be sure to clear to 0.) R 0
251016 ASID These bits indicate the ASID value to be used as the area match R/IW Undefined
condition.
15t0 8 — (Reserved for future expansion. Be sure to clear to 0.) R 0
7 E This bit indicates whether area n is enabled or disabled. R/IW 0
6 G This bit is used for the global specification of an MPU area. When R/W Undefined
this bit is set to 1, the ASID bit has no effect on the area-matching
condition.
5 SX This bit indicates the execution privilege for supervisor mode.*! R/W Undefined
4 SW This bit indicates the write permission for supervisor mode.** R/IW Undefined
3 SR This bit indicates the write permission for supervisor mode*! R/W Undefined
2 UX This bit indicates the execution privilege for user mode. RIW Undefined
1 uw This bit indicates the write permission for user mode. R/W Undefined
0 UR This bit indicates the read permission for user mode. RIW Undefined
Note 1. If access is restricted in SV mode., execution of MDP exceptions or the MIP exception handling itself might

not be possible depending on the settings. Be careful to specify settings so that access to the memory area
necessary for the exception handler and exception handling is permitted.
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(6) Cache Operation Function registers

The cache control system registers are individually provided for both physical CPU.

Table 3.49 Cache Operation Function Registers

Register No. Access
(regID, sellD) Symbol Function Permission
SR16, 4 ICTAGL Instruction cache tag Lo access SV
SR17,4 ICTAGH Instruction cache tag Hi access SV

SR18, 4 ICDATL Instruction cache data Lo access SV

SR19, 4 ICDATH Instruction cache data Hi access SV

SR24, 4 ICCTRL Instruction cache control SV

SR26, 4 ICCFG Instruction cache configuration SV

SR28, 4 ICERR Instruction cache error SV

(a) ICTAGL — Instruction cache tag Lo access register

This register is used for CIST and CILD instructions for the instruction cache. This register holds
values to be stored in the tag RAM of the instruction cache by the execution of CIST instructions and
values read from the tag RAM of the instruction cache by the execution of CILD instructions.

31 12 6 543210
I

Value after reset
ICTAGL LPN 0/0[0[0|0|O|LRU [O|L|O|V Undefined

Table 3.50 ICTAGL Register Contents

Value after
Bit Name Description R/W reset
31to12 LPN These bits hold the values of 31 to 12 bits of physical page numbers, i.e. the  R/W Undefined
physical page numbers. When writing, always write O to bits 31 to 25.
11to 6 — Reserved for future expansion. When writing, always write 0 to these bits. R 0
54 LRU These bits indicate the LRU information of the specified cache line. The CIST R/W Undefined
instruction cannot be used to change the LRU information to desired values.
3 — (Reserved for future expansion. Be sure to clear to 0.) R 0
2 L This bit holds the lock information. R/W Undefined
1 — (Reserved for future expansion. Be sure to clear to 0.) R 0
0 \Y This bit retains whether the specified cache line is enabled or disabled. R/W Undefined
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(b) ICTAGH — Instruction cache tag Hi access register

This register is used for a CIST or CILD instruction for the instruction cache. This register stores the
value to be stored in the instruction cache tag RAM on CIST execution and the value read from the
instruction cache tag RAM on CILD execution.

31 30 29 28 27 24 23 16 15 8 7 6 543210
w|P|W|P R I 2 2|2 Value after reset
ICTAGH [p| 5| 1|1/ © 0|0 DATAECC TAGECC 0]g|0]0]0|0|5 |5 Undefined
Table 3.51 ICTAGH Register Contents
Value after
Bit Name Description R/W reset
31 WD When this bit is set to 1, executing a CIST instruction updates the cache data R/W Undefined
RAM.
30 PD When this bit is set to 1, executing a CIST instruction writes the value in the R/W Undefined
DATAECC field of this register to the ECC/parity field of the data RAM.
29 WT This bit updates the cache tag RAM when this bit is set to 1 before CIST R/W Undefined
execution.
28 PT This bit writes the value in TAGECC field to ECC for tag RAM when this bitis R/W Undefined
set to 1 before CIST execution.
27t024 — (Reserved for future expansion. Be sure to clear to 0.) R 0
23t0 16 DATAECC These bits retain ECC/parity of the data RAM. R/W Undefined
15t0 8 TAGECC These bits retain ECC of the tag RAM. Be sure to clear bit 15 to 0. R/W Undefined
7 — (Reserved for future expansion. Be sure to set to 0.) R 0
6 — (Reserved for future expansion. Be sure to set to 0.) R Undefined
5t02 — (Reserved for future expansion. Be sure to set to 0.) R 0
1,0 — (Reserved for future expansion. Be sure to set to 0.) R Undefined
(c) ICDATL — Instruction cache data Lo access register
This register is used for a CIST or CILD instruction for the instruction cache. This register stores the
value to be stored in the instruction cache tag RAM on CIST execution and the value read from the
instruction cache tag RAM on CILD execution.
31 0
T 1 N I I N I Y N O B O I Value after reset
ICDATL DATAL Undefined
Table 3.52 ICDATL Register Contents
Value after
Bit Name Description R/W reset
31to 0 DATAL These bits retain the values of bits 31 to 0 or of bit 95 to 64 from the instruction R/W Undefined

data of the block within the specified cache line. The offset of the index
specifies the target range of bit numbers.

Index offset = 0000: bits 31 to 0

Index offset = 1000: bits 95 to 64
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(d) ICDATH — Instruction cache data Hi access register

This register is used for a CIST or CILD instruction for the instruction cache. This register stores the
value to be stored in the instruction cache tag RAM on CIST execution and the value read from the
instruction cache tag RAM on CILD execution

31 0
T T T T 1T T T 1T T T 11 T T T T 1 11 Value after reset
ICDATH DATAH Undefined
Table 3.53 ICDATH Register Contents
Value after
Bit Name Description R/W reset
31to0 DATAH These bits retain the values of bit 63 to 32 or those of bit 127 to 96 from the R/W Undefined
instruction data of the block within the specified cache line. The index offset
specifies the bit number to be retained.
Index offset = 0000: bit 63 to 32
Index offset = 1000: bit 127 to 96
(e) ICCTRL — Instruction cache control register
This register controls the instruction cache.
31 18 17 16 15 8 2 10
> % >|x|Z Value after reset
ICCTRL|O|O|O|O|O|O|O|O|O|O|O|OfO|O|W|1(0|0O|0O|O|O]|O Q ¥lg| 0003 0003,
Ia) o |0 | O
Table 3.54 ICCTRL Register Contents
Value after
Bit Name Description R/W reset
31t018 — (Reserved for future expansion. Be sure to clear to 0.) R 0
17 D1EIV This bit selects the operation in response to 1-bit errors in the data RAM. R/W 1
0: The error is corrected and then processing continues, but the address of
the entry that had an error is retained.
1: The error is not corrected, the entry is cleared, and fetching is repeated.
This bit is read as the previous value until the setting is actually reflected in
the instruction cache.
16 — (Reserved for future expansion. Be sure to set to 1.) 1
15t0 9 — (Reserved for future expansion. Be sure to clear to 0.) 0
8 ICHCLR Setting this bit to 1 selects clearing of the whole instruction cache in a single ~ R/W 0
operation. After this bit has been set to 1, it will be read as 1 until clearing is
completed. The bit is cleared to 0 once clearing of the cache is completed.
7t03 — (Reserved for future expansion. Be sure to clear to 0.) R 0
2 ICHEIV Setting this bit to 1 allows the instruction cache to be automatically disabled R/W 0
(ICHEN bit to be cleared to 0) when a cache error occurs.
1 ICHEMK Setting this bit to 1 selects masking of cache error exception notifications for ~ R/W 1
the CPU when cache errors are encountered.
0 ICHEN This bit disables or enables the instruction cache. R/W 1

0: Instruction cache is disabled.
1: Instruction cache is enabled.
This bit is read as the previous value until the setting is actually reflected in

the instruction cache.
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() ICCFG — Instruction cache configuration register
This register shows the configuration of the instruction cache.
31 17 16 15 14 8 7 4 3210
IR N ol Value after reset
ICCFG|0|0|0|0O ojojolo|o|lo|o|o|O|1|0 ICHSIZE ICHLINE | ICHWAY 0001 1084,,
Table 3.55 ICCFG Register Contents
Value after
Bit Name Description R/W reset
31to17 — (Reserved for future expansion. Be sure to clear to 0.) R 0
16 — (Reserved for future expansion. Be sure to set to 1.) R 1
15 — (Reserved for future expansion. Be sure to clear to 0.) R 0
14t0 8 ICHSIZE These bits indicate the capacity (in K bytes) of the instruction cache. R 104
001 0000: 16 K byte
7to4 ICHLINE These bits indicate the number of lines per 1 way in the instruction cache. R 8y
1000: 256 lines
3t00 ICHWAY These bits indicate the number of ways of the instruction cache. R 4y
0100: 4 ways
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(g) ICERR — Instruction cache error register

This register stores cache error data of the instruction cache.

Once the ICHERR bit is set to 1, subsequent cache error data is not stored in this register until the
ICHERR bit is cleared to 0.

31302928272625242322212L9191817 16 1514 13 12 8 76 543210
=T
cene [ E]o | ZIE TSI &lo o[ ETEE 8T8 o[cnel ™ " lomex | [EIE[E[o]E] inati
O| |wld|w|wlww ol E| 5| 5|l sl22 |o
Table 3.56 ICERR Register Contents
Value after

Bit Name Description R/W reset
31 CISTW This bit is set to indicate that the destination way specified for a CISTI R/W 0

instruction was in error. Although the entry information is overwritten so that

writing is completed, the V bit will be cleared the next time the cache line is

read (i.e. reading will be judged to have missed the cache). However, setting

of this bit is not accompanied by an exception for the CPU.
30 — (Reserved for future expansion. Be sure to clear to 0.) R 0
29 ESMH Error status: multi-hit R/W Undefined
28 ESPBSE Error status: way error R/W Undefined
27 ESTE1 Error status: 1-bit error in the tag RAM R/W Undefined
26 ESTE2 Error status: 2-bit error in the tag RAM R/W Undefined
25 ESDC Error status: 1-bit correction in the data RAM R/IW Undefined
24 ESDE Error status: 2-bit correction in the data RAM R/W Undefined
23,22 — (Reserved for future expansion. Be sure to clear to 0.) R 0
21 ERMMH Error exception notification mask: multi-hit R/W 0
20 ERMPBSE Error exception notification mask: way error R/W 0
19 ERMTE1 Error exception notification mask: 1-bit error in the tag RAM R/W 0
18 ERMTE2 Error exception notification mask: 2-bit error in the tag RAM R/W 0
17 ERMDC Error exception notification mask: 1-bit correction in the data RAM R/W 0
16 ERMDE Error exception notification mask: 2-bit correction in the data RAM R/W 0
15 — (Reserved for future expansion. Be sure to clear to 0.) R 0
14, 13 ICHEWY These bits retain a way number where a cache error occurs. R/W Undefined
12to 5 ICHEIX These bits retain a cache index where a cache error occurs. R/W Undefined
4 ICHERQ Setting of this bit to 1 indicates that the CPU is being notified of a cache error R/W 0

exception. If cache error exceptions are masked, however, the CPU is not

notified of an exception even when this bit is set to 1.
3 ICHED This bit indicates that an error occurs in the data RAM. R/W 0
2 ICHET This bit indicates that an error occurs in the tag RAM. R/W 0
1 — (Reserved for future expansion. Be sure to clear to 0.) R 0
0 ICHERR This bit is set to 1 when a cache error occurs. R/W 0
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(7) Data Buffer Operation Function Registers

The data buffer control system registers can be individually provided of the physical CPU.

Table 3.57 Data Buffer Operation Function Registers

Register No. Access
(regID, sellD) Symbol Function Permission
SR24, 13 CDBCR Data buffer control register SV

(a) CDBCR — Data Buffer Control Register

This register controls the data buffer.

31 2

Value after reset

CDBCLR| —
CDBEN |©

CDBCR|o0|0|0|0|0|0|O|O|0O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O 0000 0001,
Table 3.58 CDBCR Register Contents
Value after
Bit Name Description R/W reset
31to2 — (Reserved for future expansion. Be sure to clear to 0.) R 0
1 CDBCLR When this bit is set to 1, the data buffer is cleared at a time. This bit is always W 0
read as 0.

0 CDBEN This bit disables or enables the data buffer. R/W 1

0: Data buffer is disabled.

1: Data buffer is enabled.
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3.2.2 Instruction Cache and Data Buffer

3.2.21 Features

A 16-kbyte and 4-way set-associative Instruction Cache is mounted between the CPU1, 2 and the Code
Flash. The Instruction Cache and the Code Flash are connected to each other via a 128-bit dedicated
bus to minimize penalties caused by a cache miss-hit. Also a Data Buffer is mounted between the
CPU1, 2 and the Code Flash to achieve high-speed data access. The 32-MB area from 0000 0000, to
01FF FFFFy in the address space is intended for the Instruction Cache and Data Buffer.

/\ PE1
P Instruction |
Cache < CPU1
< Data
§ Buffer
Code |, 5
Flash |~ = PE2
5
& Instruction |
L« Cache < CPU2
- Data
- Buffer
Figure 3.2 Instruction Cache and Data Buffer
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3.2.2.2 Inst

ruction Cache Function

The 16-kbyte and 4-way set-associative Cache includes four Ways consisting of 256-entry blocks of
four words per line, amounting to 16 kbytes capacity in total. The Ways are divided into two groups,
Way Group 0 consisting of Way0 and Way1 and Way Group 1 consisting of Way2 and Way3. The Way
Group can be selected and used by decoding of the address information of the access destination. If a
cache error occurs, each line is refilled by a replace algorithm using LRU. CPU instruction fetches
from the Code Flash are performed via the instruction cache.

31 25 24 12 11 4 3 0
Addresses 0000000 I | |
' |
Way Group 1 (Way 2 and 3) N

- [T [ [ —— = RU
Way Group 0 (Way 0 and 1) |
[l bl = = = B

0 I VI[L[vm TAG ECC | LRU.

Entry selection Tag array LRU
vt

Address 24 to 12
ITAG | i
( ) 255 |1 bitl1 bitjt bit| 13 bits 7 bits_ || 1 bit
| SED/DED [~ SEC/DED SEC/DED
—> | : Yy *
Machine identifier _] \ 1 Comparison of VM, and ITAG l—PI Way selection | /
(VM) Hit signal in Way Group 0 Hit signal in Read-out data in Read-out data in
v Way Group 1 Way Group 0 ¢ Way Group 1
N — .
Way group selection Way group selection
Hit signal Read-out data
Figure 3.3 Instruction Cache Configuration
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Tag Array

V bit This bit indicates whether valid data is stored in the cache line. Setting of this bit to 1 makes
the cache line data valid. The V bit is initialized to O by reset.

L bit This bit indicates whether a cache line is locked or not. Setting of this bit to 1 locks the cache
line and it can not be replaced with new data. The L bit is valid only when the V bitis 1, and it is
not initialized by reset.

VM bit VM bit is always set into O because virtual machine mode is not supported.

The VM bit is not initialized by reset.

TAG Among 32 bits in the operable addresses of the data line to be cached, bits 24 to 12 are stored
in this bit. The TAG bit is not initialized by reset.

ECC The ECC of the tag array is stored in this bit. The ECC bit is not initialized by reset.

Data Array

DATH_H, The 128-bit cache line data is stored per 32 bits as follows: the bits [127:96], [95:64], [63:32],

DATH_L, [31:0] in the DATH_H, DATL_H, DATH_L, and DATL_L, respectively. In the CIST or CILD

DATL_H, operation in response to a cache instruction, the ICDATH register is used for DATH_H and

DATL_L DATH_L and ICDATL is used for DATL_H and DATL_L.

ECC_H,ECC_L The ECC of the data in bits [127:64] and [63:0] are stored in ECC_H and ECC_L, respectively.

LRU
LRU The LRU information in the same Way Group is stored in this data array. The LRU is initialized
by reset.
CAUTION

When writing test data to the tag array of the instruction cache in the CIST instruction
and then fetching the relevant line by the instruction, write the tag information in units
of WAY group. For example, when writing tag information to a line on the WAYO side of
WAY group 0, also write the tag information of the same line on the WAY1 side and then
perform instruction fetch.

e When writing data to WAY group 0 (WAYO, WAY1), write a value that makes the
Exclusive OR of the ICTAGL.LPN bit bit O.

e When writing data to WAY group 1 (WAY2, WAY3), write a value that makes the
Exclusive OR of the ICTAGL.LPN bit bit 1.

When a value other than those above is written to the tag array and instruction fetch is
performed, a WAY error occurs and the ICERR.ESPBSE bit is set to 1. When the same
tag information is written to the same line of two WAYs in a WAY group and instruction
fetch is performed, a multi-hit error occurs and the ICERR.ESMH bit is set to 1.

3.2.2.3 Data Buffer Function

The four-line buffer with 128 bits per line is mounted as a data buffer. The data of 128 bits per line read
from the Code Flash is stored in the data buffer. The data is read out from the data buffer after the next
access to the same address, so the Code Flash is not accessed again.
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3.2.3 Inter-Processor Interrupts

Registers (IPIR_CH#) for interrupt communication between PEs are provided for two channels.

IPIR_CH1 to IPIR_CH2 are assigned to CH1 to CH2 of user interrupt (EIINT). An interrupt for
specific PEs (including own PE) can be requested by manipulating bits corresponding to respective
PEs.

See Section 6, Exception/Interrupt Functions.

3.24 Reliability Functions

3.2.4.1 PE Guard Function (PEG)

(1) Overview of the PEG Function

The PEG is a constituent of the slave guard system to prevent unauthorized access to the resources in
the PE from the external master. This function protects access to the local RAM in the PE. In the initial
state after a reset, all access by masters other than the PE itself is disabled except read access from
ICUMC. Setting the registers listed in (3), List of PEG Protection Setting Registers, enables access by
masters other than the PE itself.

(1) Detecting PE guard violation

If the external master outside the PE makes an unauthorized access to the resource area in the PE for
which PE guard is set, the access is detected as a PE guard violation. PE Guard informs it to ECM and
reports the details about the access in registers.

(2) Blocking unauthorized accesses

When a PE guard violation is detected, unauthorized accesses to the internal resources of the PE are
blocked to prevent the contents of PE resources from being modified illegally.

(3) Notifying occurrence of violation

An error response to an unauthorized access is sent to the request source of external master (except H-
Bus master peripherals).

When the DMAC or DTS makes an unauthorized access, meanwhile, a DMA transfer error is detected.

(2) Protection Made by SPID
e Setting PEG Protection
— Up to eight areas can be set depending on the Local RAM address of the own PE.
— The area range is specified by the base address and the mask bit (4 kbytes to 4 Gbytes).
— “Read enable” and “write enable” can be set for each area.

— “Enable” or “disable” can be selected on each system protection identifier (SPID) for each
area.

e Access permission by the system protection identifier (SPID) (see Figure 3.4)

1. When the Local RAM area is to be accessed, go to step 2.
Otherwise, return an error response.

2. When any of enabled area 0 to area 7 is to be accessed, go to step 3.
Otherwise, return an error response.

3. Are all the conditions below for the relevant area met?
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— The system protection identifier (SPID) is enabled.

— Required operations (read/write) are enabled.
Otherwise, return an error response.
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(3) List of PEG Protection Setting Registers

Make necessary settings for the following registers to protect PE resources from unauthorized accesses
by the external master.

e Accesses to the Local RAM in the PE are permitted as detection targets.

Table 3.59 PEG registers (Base Address: FFFE E600y)

Operable Bit

Address  Size Value after
Offset (Byte) Register Name Abbreviation Right R/W 1 8 16 32 reset
+080y 4 PE guard area 0 mask setting register PEGGOMK — RW — + v v  003FF000,
+084y, 4 PE guard area 0 base setting register PEGGOBA — RW — v N v  FES800003,
+088y, 4 PE guard area 0 enable setting register PEGGOSP — RW — v v + 00000003,
+090 4 PE guard area 1 mask setting register PEGG1MK — RW — v v + 00000000,
+094, 4 PE guard area 1 base setting register PEGG1BA — RW — v v + 00000000,
+098, 4 PE guard area 1 enable setting register PEGG1SP — RW — + v + 00000000,
+0A0y 4 PE guard area 2 mask setting register PEGG2MK — RW — v v + 00000000,
+0A4y 4 PE guard area 2 base setting register PEGG2BA — RW — v v + 00000000,
+0A8y 4 PE guard area 2 enable setting register PEGG2SP — RW — v v + 00000000,
+0BOy 4 PE guard area 3 mask setting register PEGG3MK — RW — ~ v + 0000 0000v
+0B4y 4 PE guard area 3 base setting register PEGG3BA — RW — v v + 00000000,
+0B8y 4 PE guard area 3 enable setting register PEGG3SP — RW — + v + 00000000,
+0COy 4 PE guard area 4 mask setting register PEGG4MK — RW — v v + 00000000,
+0C4y 4 PE guard area 4 base setting register PEGG4BA — RW — + v + 00000000,
+0C8y, 4 PE guard area 4 enable setting register PEGG4SP — RW — v v + 00000000,
+0D0y, 4 PE guard area 5 mask setting register PEGG5MK — RW — v + 00000000,
+0D4y, 4 PE guard area 5 base setting register PEGG5BA — RW — v v + 00000000,
+0D8y, 4 PE guard area 5 enable setting register PEGG5SP — RW — + v + 00000000,
+0EOy 4 PE guard area 6 mask setting register PEGG6EMK — RW — v v + 00000000,
+0E4y 4 PE guard area 6 base setting register PEGG6BA — RW — + v + 00000000,
+0E8y 4 PE guard area 6 enable setting register PEGG6SP — RW — v v + 00000000,
+0F0y, 4 PE guard area 7 mask setting register PEGG7MK — RW — v + 00000000,
+0F4y, 4 PE guard area 7 base setting register PEGG7BA — RW — v v + 00000000,
+0F8y, 4 PE guard area 7 enable setting register PEGG7SP — RW — + v + 00000000,
Table 3.60 PE guard Error Status Registers (Base Address of PE1: FFC4 A2004, PE2:
FFC4 A300y)
Operable Bit Value
Address Register after
Offset Register Name Symbol PBG R/W 1 8 16 32 reset
+00h PE guard Error Status PGERRSTATCT *! RW — — — N 0000
Control Register L_PEx 0000y
+04h PE guard Error Status PGERRSTAT P *! R — — — \/ 0000
Register Ex 0000y
+08h PE guard Error PGERRINFO P ! R — — — N 0000
Information Register Ex 0000y
Note 1.  In case of
x=1 APBGRD_PFSS1.SP1
x=2 APBGRD_PFSS1.SP2
x=1,2
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(4) Register Set
(@) PEGGNMK — PE Guard Area n Mask Setting Register (n = 0 to 7)

The PEGGnMK register defines which bits of PEGGnBA are compared with the access address. If bit
MASKm is cleared, bit BASEm is compared with bit m of the access address.

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

GnMASK

Value after reselt
*.

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 11 10 9 8 7 6 5 4 3 2 1 0

GnMASK — — — — — — — — — — — _

Value after reset

%1

R/W  R/W R/W R/W R/W R R R R R R R R R R R R
Note 1.  See Table 3.59, PEG registers (Base Address: FFFE E600y).

Table 3.61 GnMask register contents

Bit Position Bit Name Function
31to 12 GnMASK 0: Target address bits are compared when determining the PE guard area.
1: Target address bits are not compared when determining the PE guard area.
11to O Reserved These bits are always read as 0. The write value should always be 0.
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(b) PEGGNnBA — PE Guard Area n Base Setting Register (n =0to 7)

In combination with the PEGGnMK register, this register specifies a range or ranges within PE guard
protection area n. Setting the GnEN bit to 1 brings the address enable conditions specified by this
register and the PEGGnMK register into effect.

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
GnBASE
Value after reselt
RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
GnBASE — — — — — — — Gnlkoc — | GNWR | GnRD | GnEN
Value after reset
*.
R/W  R/W R/W R/W R/W R R R R R R R w R R/W R/W R/W
Note 1.  See Table 3.59, PEG registers (Base Address: FFFE E600y,).
Table 3.62 PEGGNBA register contents
Bit Position Bit Name Function
31to 12 GnBASE Base address that specifies PE guard protection area n
11to5 Reserved These bits are always read as 0. The write value should always be 0.
4 GnLOCK Enables write protect to the registers (PEGGnBA, PEGGnNMK, PEGGnSP) of
PEGuard control. This bit can be written once after reset.
0: Registers are not protected.
1: Registers are protected.
3 Reserved This bit is always read as 0. The write value should always be 0.
2 GnWR Enables write access to PE guard protection area n.
0: Write access is disabled.
1: Write access is enabled.
1 GnRD Enables read access to PE guard protection area n.
0: Read access is disabled.
1: Read access is enabled.
0 GnEN PE guard protection area n enable

0: Settings for access enable conditions are disabled
1: Settings for access enable conditions are enabled
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(c) PEGGNSP — PE Guard Area n enable Setting Register (n = 0to 7)

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

GnSPm

Value after reset
*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

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

GnSPm

Value after reset

%1

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW
Note 1.  See Table 3.59, PEG registers (Base Address: FFFE E600y).

Table 3.63 PEGGNSP register contents

Bit Position Bit Name Function

31to0 GnSPm Each set bit m of this register allows the access to the region n by the SPID m.
(m =0 to 31, shows bit position)
0: Access with SPID is not allowed.
1: Access with SPID is allowed.

(d) PGERRSTATCTL_PEx — PE Guard Error Status Control Register

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

Value after reset

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
— — — — — — — — —_ — — — — — CLRO | CLRE
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/W R/W

Table 3.64 PGERRSTATCTL_PEX register contents

Bit Position Bit Name Function

31to2 Reserved When read, the value after reset always is read. When writing, always write the
value after reset.

1 CLRO Clear the OVF bit of PGERRSTAT_PEXx by writing this bit to “1”.

0: Clear is completed.
1: Clear is on execution.

0 CLRE Clear the ERR bit of PGERRSTAT_PEXx by writing this bit to “1”.
0: Clear is completed.
1: Clear is on execution.
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(e) PGERRSTAT_PEx — PE Guard Error Status Register

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

Value after reset

RW R R R R R R R R R R R R R R R R
Bt 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
— — — — — — — — — — — — — — | ovF | ERR

Value after reset
R/W R R R R R R R R R R R R R R R R

Table 3.65 PGERRSTAT_PEX register contents

Bit Position Bit Name Function
31to2 Reserved When read, the value after reset always is read.
1 OVF 0: No or one access violation has occurred

1: More than one access violation has occurred

0 ERR 0: No access violations have occurred
1: At least one access violation has occurred

() PGERRINFO_PEx — PE Guard Error Information Register

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

Value after reset

RW R R R R R R R R R R R R R R R R
Bt 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
— — — — — — — — PEID SPID

Value after reset
R/W R R R R R R R R R R R R R R R R

Table 3.66 PGERRINFO_PEX register contents

Bit Position Bit Name Function
31to8 Reserved When read, the value after reset always is read.
7t05 PEID PEID of the bus master that initiated the access
4100 SPID SPID of the bus master that initiated the access
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3.2.4.2 PFE’s Internal Peripherals Protection Function (IPG)

(1) Overview of the IPG Function

The IPG is a system to prevent unauthorized accesses to peripherals from the CPU core equipped with
the IPG. The IPG achieves the following functions. The IPG covers accesses to resources except the
Code Flash and the local RAM.

(1) Detecting violation of peripherals protection
If the CPU makes an unauthorized access to an area (peripherals) for which peripherals protection
is set, the access is detected as “violation of peripherals protection.”

(2) Storing unauthorized-access information
When a violation of peripherals protection is detected, the unauthorized-access information is
stored in the IPG’sinternal register.

(3) Blocking unauthorized accesses
When a violation of peripherals protection is detected, unauthorized accesses to peripherals are
blocked to prevent contents of peripherals from being modified illegally.

(4) Notifying violation
When a violation of peripherals protection is detected, a request for generating an exception is
made to ask the CPU to stop the processing.

NOTE

The G3M makes a request for generating a SYSERR (asynchronous) exception via
SysErrGen.

(5) Invalidating subsequent accesses
When a violation of peripherals protection is detected, subsequent accesses (regardless of
authorized or unauthorized accesses) are blocked until instructions from the CPU are received.

NOTE

Even if a request for generating an exception is immediately sent to the CPU in step (4)
above, a subsequent access issued (before receiving a request from the IPG) by the CPU
that does not know an occurrence of violation may illegally modify contents of peripherals.
(Accesses after a violation has occurred result in unauthorized accesses.)

(2) IPG Function

(1) This function invalidates accesses according to their attributes (including address, transfer type,
and access right).

(2) After an access right violation is detected until the error flag (described later) is cleared by
writing by the software, subsequent accesses are invalidated. However, invalidation is applied
only to accesses from the CPU and is not applied to accesses from outside the CPU core.
Invalidation is performed independently of addresses.

(3) When arequest for accessing different peripherals simultaneously is made due to misalignment
or double-word access, the access is executed when all such accesses are enabled.
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(3) IPG Protection Setting Registers for Illegal Users

To protect peripherals from unauthorized accesses by programs in user mode, necessary settings are

required for the registers listed below.

e Accesses to respective machines in user mode are to be detected.

o This register set is intended for IPG settings related to user mode and reading the IPG settings in

own machine.
Table 3.67 IPG registers (Base Address: FFFE EO00y)

Address  Size Operable Bit Value after
Offset (Byte) Register Name Abbreviation Right*1 RW 1 8 16 32 reset
+002y 2 Peripherals protection violation access IPGECRUM SV RW — — v — Undefined

information register
+008y 4 Peripherals protection violation access IPGADRUM SV RW — — — +  Undefined

address register
+00Dy, 1 Peripherals protection enable register IPGENUM Y RW v  — — o004
+020 1 Peripherals protection setting register 0 IPGPMTUMO SV RW ~  — — o004
+021y 1 Peripherals protection setting register1 ~ IPGPMTUM1 SV RW v  — — o004
+022y, 1 Peripherals protection setting register 2 IPGPMTUM2 SV RW ~  — — o004
+023, 1 Peripherals protection setting register3 ~ IPGPMTUM3 SV RW v  — — o004
+024y, 1 Peripherals protection setting register 4 IPGPMTUM4 SV RW ~  — — o004

Note 1. Registers for which “SV” is described are accessible by accesses with SV right (UM = 0).
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(4) Register Set
(@) IPGECRUM — Peripherals Protection Violation Access Information Register
Bit 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
— — — — — — — — DS EX | WR | RD | WD
Value afterreset 0 0 X X X X X X X X X
R/W R R R R R R R R R/W R/W R/W R/W R/W R/W R/W R/W
x: Undefined

Table 3.68 Register Contents of IPGECRUM

Bit Position Bit Name Function

15, 14 Reserved These bits are always read as 0. The write value should always be 0.
13t08 Reserved The read value is undefined. The write value should always be 0.
7to4 DS These bits store the data size of access that made a violation.

1000: Double-word (8 bytes)

0100: Word (4 bytes)

0010: Half-word (2 bytes)

0001: Byte Other than above: RFU

3 EX This bit is set to 1 when a violation occurred in an instruction fetch read access.
In other cases, this bit is cleared to 0.

2 WR This bit is set to 1 when a violation occurred in a write access or bit operation or
CAXI. In other cases, this bit is cleared to 0.

1 RD This bit is set to 1 when a violation occurred in a read access or bit operation or
CAXI. In other cases, this bit is cleared to 0.

0 VD This bit is set to 1 when a violation of peripherals protection is detected by a
program with the relevant right. If another violation of peripheral protection is
detected, data of this IPGECRUM register and the IPGADRUM register is
updated.

NOTE

When the IRE bit value of the IPGENUM register (described later) is 0 and violation of
peripherals protection by a program operating in user mode is an instruction fetch read
access, no bit of this register is updated.
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(b) IPGADRUM — Peripherals Protection Violation Access Address Register

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
EADR
Value after reset X X X X X X X X X X X X X X X X
RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
EADR
Value after reset X X X X X X X X X X X X X X X X
RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW
x: Undefined (retained)
Table 3.69 Register Contents of IPGADRUM
Bit Position Bit Name Function
31to0 EADR These bits store the address of the access in which a violation occurred.
NOTE
When the IRE bit value of the IPGENUM register (described later) is 0 and violation of
peripherals protection by a program operating in user mode is an instruction fetch read
access, no bit of this register is updated.
(c) IPGENUM — Peripheral Device Protection Enable Register
Bit 7 6 5 4 3 2 1 0
_ — — — — — IRE E
Value after reset 0 0 0
RIW R R R R R R RIW RIW
Table 3.70 Register Contents of IPGENUM

Bit Position Bit Name Function

7t02 Reserved When read, the value after reset always is read. When writing, always write the
value after reset.

1 IRE This bit sets whether to store the access information in the peripheral device
protection violation access address register and the peripherals protection
violation access information register when a violation of peripherals protection
occurred in an instruction fetch access.

0: Instruction fetch access information is not stored. (Value after reset)
1: Instruction fetch access information is stored.
CAUTION
If you do not want to detect speculative instruction fetches (no instruction is
executed in some cases), clear this bit to 0.
0 E This bit enables or disables the peripherals protection function against accesses

by the relevant access right.
0: The peripherals protection function is disabled. (Value after reset)
1: The peripherals protection function is enabled.
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(d) IPGPMTUMO — Peripherals Protection Setting Register 0

Bit 7 6 5 4 2 0
— X1 w1 R1 — —
Value after reset 0 0 0 0
RIW R RIW RIW RIW R R R R
Table 3.71 Register Contents of IPGPMTUMO
Bit Position Bit Name Function
7 Reserved When read, the value after reset always is read. When writing, always write the
value after reset.
6 X1 This bit sets whether to enable instruction fetch read access to Peripheral
Groups.
0: Instruction fetch read access to Peripheral Groups is treated as violation.
(Value after reset)
1: Instruction fetch read access to Peripheral Groups is not restricted.
5 w1 This bit sets whether to enable write access to Peripheral Groups.
0: Write access to Peripheral Groups is treated as violation. (Value after reset)
1: Write access to Peripheral Groups is not restricted.
4 R1 This bit sets whether to enable read access to Peripheral Groups.
0: Read access to Peripheral Groups is treated as violation. (Value after reset)
1: Read access to Peripheral Groups is not restricted.
3to0 Reserved Reserved. These bits are always read as 0. The write value should always be 0.

(e) IPGPMTUM1 — Peripherals Protection Setting Register 1

Bit 7 6 5 4 3 2 1 0
— X1 — — — X0 — —
Value after reset 0 0 0
R/W R R/W R R R R/W R R
Table 3.72 Register Contents of IPGPMTUML1
Bit Position Bit Name Function
7 Reserved When read, the value after reset always is read. When writing, always write the
value after reset.
6 X1 This bit sets whether to enable instruction fetch read access to GRAM Bank#1.
0: Instruction fetch read access to GRAM Bank#1 is treated as violation.
(Value after reset)
1: Instruction fetch read access to GRAM Bank#1 is not restricted.
5t03 Reserved When read, the value after reset always is read. When writing, always write the
value after reset.
2 X0 This bit sets whether to enable instruction fetch read access to GRAM Bank#0.
0: Instruction fetch read access to GRAM Bank#0 is treated as violation.
(Value after reset)
1: Instruction fetch read access to GRAM Bank#0 is not restricted.
1,0 Reserved When read, the value after reset always is read. When writing, always write the

value after reset.
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( IPGPMTUM2 — Peripherals Protection Setting Register 2
Bit 7 6 5 4 1 0
— — w1 R1 W0 RO
Value after reset 0 0 0 0 0
RIW R R RIW RIW RIW R/W
Table 3.73 Register Contents of IPGPMTUM2
Bit Position Bit Name Function
7,6 Reserved When read, the value after reset always is read. When writing, always write the
value after reset.
5 w1 This bit sets whether to enable write access to IPIR, MECNT, and COMPTEST.
0: Write access to IPIR MECNT, and COMPTEST is treated as violation.
(Value after reset)
1: Write access to IPIR MECNT, and COMPTEST is not restricted.
4 R1 This bit sets whether to enable read access to IPIR, MECNT, and COMPTEST.
0: Read access to IPIR MECNT, and COMPTEST is treated as violation.
(Value after reset)
1: Read access to IPIR MECNT, and COMPTEST is not restricted.
3,2 Reserved When read, the value after reset always is read. When writing, always write the
value after reset.
1 W0 This bit sets whether to enable write access to INTCL1.
0: Write access to INTCL1 is treated as violation. (Value after reset)
1: Write access to INTCL1 is not restricted.
0 RO This bit sets whether to enable read access to INTCL.

0: Read access to INTC1 is treated as violation. (Value after reset)
1: Read access to INTCL1 is not restricted.

Bit

(g) IPGPMTUM3 — Peripherals Protection Setting Register 3

w1

R1

Value after reset
R/W

Table 3.74

0
RIW

0
RIW

Register Contents of IPGPMTUM3

Bit Position

Bit Name

Function

7,6

Reserved

When read, the value after reset always is read. When writing, always write the
value after reset.

w1

This bit sets whether to enable write access to SysErrGen.
0: Write access to SysErrGen is treated as violation. (Value after reset)
1: Write access to SysErrGen is not restricted.

R1

This bit sets whether to enable read access to SysErrGen.
0: Read access to SysErrGen is treated as violation. (Value after reset)
1: Read access to SysErrGen is not restricted

3to0

Reserved

When read, the value after reset always is read. When writing, always write the
value after reset.

RO1UHO0517EJ0140 Rev.1.40

December 20, 2023

RRENESAS

Page 217 of 3107



RH850/P1x-C

Section 3 CPU System

(h) IPGPMTUM4 — Peripherals Protection Setting Register 4

Bit 7

X1

w1 R1 — — Wo RO

Value after reset 0
R/W R

Table 3.75

0
RIW

0 0 0 0 0 0
RIW RIW R R RIW R/IW

Register Contents of IPGPMTUM4

Bit Position

Bit Name

Function

7

Reserved

Reserved. The bit is always read as 0. The write value should always be 0.

6

X1

This bit sets whether to enable instruction fetch read access to peripherals to be
connected to the H-Bus.
0: Instruction fetch read access to peripherals to be connected to the H-Bus is
treated as violation. (value after reset)
1: Instruction fetch read access to peripherals to be connected to the H-Bus is
not restricted.

w1

This bit sets whether to enable write access to peripherals to be connected to
the H-Bus.
0: Write access to peripherals to be connected to the H-Bus is treated as
violation. (value after reset)
1: Write access to peripherals to be connected to the H-Bus is not restricted.

R1

This bit sets whether to enable read access to peripherals to be connected to
the H-Bus.
0: Read access to peripherals to be connected to the H-Bus is treated as
violation. (Valueafter reset)
1: Read access to peripherals to be connected to the H-Bus is not restricted

3to2

Reserved

Reserved. These bits are always read as 0. The write value should always be 0.

WO

This bit sets whether to enable write access to the PEG.
0: Write access to the PEG is treated as violation. (Value after reset)
1: Write access to the PEG is not restricted.

RO

This bit sets whether to enable read access the PEG.
0: Read access to the PEG is treated as violation. (Value after reset)
1: Read access to the PEG is not restricted
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3.2.4.3  System Error Notification Control Function (SEG)
SEG (SysErrGen) controls interrupt notification and recording after a system error occurred by a data
access.
Multiple error occurrence inputs are categorized according to error factors, and are processed
sequentially from the highest-priority error factor, generating an FE-level asynchronous exception
(SYSERR).
The bit position of the SEGFLAG register becomes the priority of error factors. Error factors of lower
bits take precedence over error factors of upper bits.
Error information is recorded once regardless of error frequency.
The error with the highest priority of error factor (in case errors occurred simultaneously) is valid.
Recorded error information is not overwritten by subsequent errors.
(1) List of SEG Function Control Registers
Table 3.76 SEG Register (Base Address: FFFE E980)
Address Size S Value after
Offset (Byte) Register Name Abbreviation Right R/W 1 8 16 32 reset
+00y 2 Error notification control register SEGCONT — RW?T — —  — 00004
+02y 2 Error occurrence retention register SEGFLAG — RW? — — v — 0000,
+04y, 2 Error factor retention register SEGTYPE — RW?T — — + — Undefined
+06y 2 Error factor retention register (Operation SEGSIDE — RW?T — —  — Undefined
source)
+08y 4 Error factor retention register (address) SEGADDR — rRW?T — — N Undefined
Note 1.  Write accesses from user mode are ignored.
NOTE
e |f an access is made with an address offset or operable bits other than those specified
above, an error response is returned.
e Write access is only possible with the SV privilege. Attempting to write, if these conditions
do not hold, leads to an error response being returned.
e No restriction is provided for read accesses.
— Read accesses to ranges permitted by other protection systems are enabled at any
time.
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(2) Register Set
(@) SEGCONT — Error Natification Control Register

e This register is used to enable (= 1) or disable (= 0) notification of SysErr request in response to
error flags that store error occurrence status according to factors.

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
— — — — — — VPGE | VCRE — TCME — VCIE — ICCE — NEE

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

Table 3.77 SEGCONT register contents (1/2)

Bit Position Bit Name Function

15to 10 Reserved When read, the value after reset always is read. When writing, always write the
value after reset.

9 VPGE This bit notifies an error in writing access to P-Bus.
The error includes the followings:

e P-Bus guard error

e Address EDC error

e Data ECC error

e Access to unimplemented area in the P-Bus
e P-Bus slave peripherals error

8 VCRE This bit notifies the IPG violation access detection and subsequent access
blocking.*!

7 Reserved When read, the value after reset always is read. When writing, always write the
value after reset.

6 TCME This bit notifies an error in accessing data to its own local RAM.
The error includes the following cases:

e ECC error
e Access to the RAM-unimplemented area in the local RAM

5 Reserved When read, the value after reset always is read. When writing, always write the
value after reset.
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Table 3.77 SEGCONT register contents (2/2)

Bit Position Bit Name Function

4 VCIE This bit notifies an error
The error includes the followings:

¢ inreading access to P-Bus
— P-Bus guard error
— Address EDC error
— Data ECC error
— access to unimplemented area in the P-Bus
— P-Bus slave peripheral error
e in access to H-Bus
— H-Bus guard error
— access to unimplemented area in the H-Bus area
— H-Bus slave peripheral error
e in access to Code Flash
— Code Flash guard error
— Address Parity error
— Data ECC error
e in access to Global RAM
— GRAM guard error
— Address ECC error
— Data ECC error
e in access to foreign Local RAM
— PE guard error
— Address ECC error
— Data ECC error
e in access to system peripheral
— access to the unimplemented area in the system peripheral area

e This bit notifies the IPG violation access detection and subsequent access
blocking.**

e in access privilege violation

— nreading or writing access to IPG Protection Setting Registers by user
mode (PSW.UM = 1)

— In writing access to the SEG Function Control Registers by user mode
(PSW.UM = 1)

3 Reserved When read, the value after reset always is read. When writing, always write the
value after reset.

2 ICCE Instruction cache error notification enable
The error that occurred in the instruction cache is handled when the instruction
cache system register, ICCTRL.ICHEMK, is set to O (whose value after reset is
1):
For instruction cache errors, see (g) ICERR — Instruction cache error
register in Section 3.2.1.2, Register Set, (6) Cache Operation Function
registers.

1 Reserved When read, the value after reset always is read. When writing, always write the
value after reset.

0 NEE This bit notifies the correctable ECC error
Code Flash, Global RAM, Local RAM, Foreign Local RAM
To enable this function, it is necessary to set VCIE or TCME bit at the same
time.

Note 1.  For error factor address, see Section 3.2.4.2, PE's Internal Peripherals Protection Function (IPG),
IPGADRUM register.

RO1UHO0517EJ0140 Rev.1.40 RENESAS Page 221 of 3107
December 20, 2023



RH850/P1x-C

Section 3 CPU System

(b) SEGFLAG — Error Occurrence Retention Register
e The register SEGFLAG indicates from which slaves error responses have been received so far.
SEGFLAG is not cleared automatically. Clearing can be performed by writing a zero into the
register.
e \Writing to the register enables both setting and clearing.
Bit 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
— — — — — — |VPGF|VCRF| — |TCMF| — | VCIF| — |ICCF| — —
Value afterreset 0 0 0 0 0 0 0 0 0
RW R R R R R R RW  R/W R RIW R RIW R RIW R R
Table 3.78 SEGFLAG register contents
Bit Position Bit Name Function
15to0 10 Reserved When read, the value after reset always is read. When writing, always write the
value after reset.
9 VPGF Flag corresponding to bit 9 of the SEGCONT register
8 VCRF Flag corresponding to bit 8 of the SEGCONT register
7 Reserved When read, the value after reset always is read. When writing, always write the
value after reset.
6 TCMF Flag corresponding to bit 6 of the SEGCONT register
5 Reserved When read, the value is undefined. When writing, always write the value after
reset.
4 VCIF Flag corresponding to bit 4 of the SEGCONT register
Reserved When read, the value after reset always is read. When writing, always write the
value after reset.
2 ICCF Flag corresponding to bit 2 of the SEGCONT register
1,0 Reserved When read, the value after reset always is read. When writing, always write the
value after reset.
Table 3.79 Relationship between System Error Exception Cause Code and SEGFLAG
FEIC Error Cause
104 Reserved
11y Instruction fetch from code flash
12y SEGFLAG.ICCF
134 Instruction fetch from other than code flash
14, SEGFLAG.VCIF
154 Reserved
16y SEGFLAG.TCMF
174 Reserved
18y SEGFLAG.VCRF
194 SEGFLAG.VPGF
1A to 1Fy Reserved
RO1UHO0517EJ0140 Rev.1.40 RENESAS Page 222 of 3107

December 20, 2023




RH850/P1x-C Section 3 CPU System

(c) Error Factor Retention Register (SEGTYPE)

This register records information of an error factor that notifies a SYSERR request (only one history is
recorded). It records ETYPE[6:0] and CODE[3:0] where the error factors for the VPGF, VCIF and
TCMF bits of the SEGFLAG register were found. The error factors except VPGF, VCIF and TCMF
bits of the SEGFLAG register to be recorded as ETYPE[6:0] = 00000005 and CODE[3:0] = 0000g.
This can not be modified when the error occurrence flag to enable notification is set.

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ETYPE[6:0] — — — — — CODE[3:0]
Value afterreset X X X X X X X X X X X X X X X X
R/IW R/W R/W R/W R/W R/W R/W R/W R R R R R R/W R/W R/W R/W

Table 3.80 SEGTYPE register contents

Bit Position Bit Name Function

15t09 ETYPE[6:0] Error Type

6: Address Error

5: Response Error
: Uncorrected Error
: Protect Error
: Request Error
: Un-support Error
0: Boundary Error

PN WM

8to4 Reserved The read value is undefined. The write value should always be 0.

3to0 CODE[3:0] Error Cause Code
These bits indicate bit position in SEGFLAG.
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(d) SEG Error Information (Master) Register (SEGSIDE)

This register records information of an error factor that notifies a SYSERR request (only one history is
recorded). It records PEID[2:0] where the error factors for the VPGF, VCIF, VCRF and TCMF bits of
the SEGFLAG register were found. The error factors except VPGF, VCIF, VCRF and TCMF bits of
the SEGFLAG register to be recorded as PEID[2:0] = 000g. It records SP1D[4:0] where the error
factors for the VCIF and TCMF bits of the SEGFLAG register were found.

The error factors except VCIF and TCMF bits of the SEGFLAG register to be recorded as SPID[4:0] =
00000g. It records UM where the error factors for the VCIF, VCRF and TCMF bits of the SEGFLAG

register were found. The error factors except VCIF, VCRF and TCMF bits of the SEGFLAG register to
be recorded as UM = 0g. This can not be modified when the error occurrence flag to enable notification

is set.
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PEID[2:0] — — — — — — SPID[4:0] UM —
Value afterreset X X X X X X X X X X X
RW RW RW RW R R R R R RW RW RW RW RW RW RW
Table 3.81 SEGSIDE register contents
Bit Position Bit Name Function
15t0 13 PEID[2:0] PEID of the access source from which the SYSERR is generated.
12t07 Reserved The read value is undefined. The write value should always be 0.
6to2 SPID[4:0] SPID of the access source from which the SYSERR is generated.
1 UM UM of the access source from which the SYSERR is generated
0 Reserved The read value is undefined. The write value should always be 0.
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(e) SEGADDR — SEG Error Information (Address) Register

This register records information of an error factor that notifies a SysErr request (only one history is
recorded). It records the addresses where the error factors for the VCIF and TCMF bits of the
SEGFLAG register were found. The error factors except VCIF and TCMF bits of the SEGFLAG
register to be recorded as 0000 00004. This can not be modified when the error occurrence flag to
enable notification is set.

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

Address[31:16]

Value afterreset  x X X X X X X X X X X X X X X X

RW RW+ rws rwst Rws Rw Rw* RW Rw RwW RwW Rw RwL RwWL RwEL RwWAL R

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

Address[15:0]

Value after reset X X X X X X X X X X X X X X X X
RW RW rwst rwst Rws Rw RwW* RW Rw Rw RwW Rw Rw RwL RwrL RwWAL Rwe

x: Undefined (retained)
Note 1.  This can not be modified when the error occurrence flag to enable notification is set.

Table 3.82 SEGADDR Register Contents

Bit Position Bit Name Function
31to0 Address[31:0] Request address of operation source
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(3) SEG Function
(@) SEG function: Notifying a SysErr request due to an error flag
e Setting an error flag takes precedence over clearing the same flag.
— Simultaneous clearing operation is ignored.

e Priority of error factors

— The bit position of the notification-enabled SEGFLAG register becomes the priority of error
factors. Error factors of lower bits take precedence over error factors of upper bits.
Notification is made from the highest-priority error factor.

— The bit position of error factors is notified as a “SysErr factor code.”
e Conditions for starting SysErr request notification

— Even if a SEGFLAG register bit is set to 1, notification is not made.
— Notification is made immediately after a SEGCONT register bit is set to 1.
— After clearing SEGFLAG register bits of error notification subject, notification is made
depending on priority of SEGFLAG register bits except for cleared bits (re-arbitration).
o Finishing notification at a SysErr request response

— Even after notification is finished, the flag is not cleared automatically.
— Notification is not made until re-arbitration is performed by setting or clearing the flag.

— Ifan error flag that is prioritized higher than the error factor is set prior to a request response,
the notification information may be replaced with an upper SysErr factor code.
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(b) SEG function: Recording error factor information

e When notification-enabled error occurrence is input, the error address is retained in the above
register.

— No information is retained by setting or clearing an error flag described in “(3) (a) SEG
function: Notifying a SysErr request due to an error flag” above.

— When multiple error occurrence inputs are present simultaneously, information other than the
prioritized error factor is not retained.

¢ While the notification-enabled error flag described in “(3) (a) SEG function: Notifying a
SysErr request due to an error flag” above is set to 1, overwrite to the above register is
inhibited

— If error occurrence input continues, information of subsequent error factors is not retained.

— To reset the inhibition of overwrite to the register, clear either SEGCONT or SEGFLAG
register (or both of them).

(c) Additional information on SYSERR exception

o Evenifan SYSERR exception occurs, the value of the PSW.EBV bit is kept and the base address
of an exception handler does not change.

e Error detection in instruction cache
Even if an error is detected in instruction cache, resumable SYSERR exception by instruction
fetch factor does not occur. Instruction cache automatically invalidates the entry which includes
an error and the CPU continues the instruction execution by refetching from the code flash. When
the ICCTRL.ICHEMK bit in the system register is set to 0, an error occurred in instruction cache
is notified to the SEG.
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3.2.4.4 FLI (Code-Flash) Guard
The code flash has its own guard. If an illegal access occurs, the code flash guard uses three registers to
report information about the violation. The register MGDCFSTAT indicates if an access violation has
occurred. The register MGDCFTYPE describes the access type of the first access that triggered a
violation. Finally, the register MGDCFCTL is used to reset the MGDCFSTAT register.
(1) List of FLI Guard Control Registers
Table 3.83 FLI Guard Register (Base Address: FFC4 8000)
Address Size SRl O Value after
Offset (Byte) Register Name Abbreviation PBG RW 1 8 16 32 reset
+100y 4 FLI Guard Control Register MGDCFCTL_VCI2CFB  APBGRD_ RMW — v v v 0000 0000,
(sic) PFSS1.SP4
+104, 4 FLI Guard Error Status MGDCFSTAT_VCI2CFB APBGRD_ R — + ~ 4 0000 0000,
Register (SIC) PFSS1.SP4
+10Cy 4 FLI Guard Error Access Type  MGDCFTYPE_VCI2CFB APBGRD_ R — v~ + 0000 0000y
Register (SIC) PFSS1.SP4
+200 4 FLI Guard Control Register MGDCFCTL_PE1 APBGRD_ RW — + + 00000000,
(PE1) PFSS1.SP1
+204y, 4 FLI Guard d Error Status MGDCFSTAT_PE1 APBGRD_ R — + ~ v 0000 0000,
Register (PE1) PFSS1.SP1
+20C, 4 FLI Guard Error Access Type ~ MGDCFTYPE_PE1 APBGRD_ R — ~ ~ v 0000 0000,
Register (PE1) PFSS1.SP1
+300 4 FLI Guard Control Register MGDCFCTL_PE2 APBGRD_ RW — + + 00000000,
(PE2) PFSS1.SP2
+304y, 4 FLI Guard Error Status MGDCFSTAT_PE2 APBGRD_ R — + ~ < 0000 0000y
Register (PE2) PFSS1.SP2
+30C, 4 FLI Guard Error Access Type ~ MGDCFTYPE_PE2 APBGRD_ R — + ~ + 0000 0000,
Register (PE2) PFSS1.SP2
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(2) Register Set
(@) FLI Guard Control Register (VCI2CFB, PE1, PE2) (MGDCFCTL_{VCI2CFB, PE1, PE2})

Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Value after reset
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
— — — — — — — — — — — — — — | CLRO | CLRE
Value after reset 0 0
RW R R R R R R R R R R R R R R RW  R/W
Table 3.84 MGDCFCTL_{VCI2CFB, PE1, PE2} register contents
Bit Position Bit Name Function
3lto2 Reserved When read, the value after reset is read. When writing, write the value after
reset.
1 CLRO Clear the OVF bit of MGDCFSTAT_PE1/PE2 by writing this bit to “1”.
Read value:
0: Clear is completed
1: Clear is on execution
0 CLRE Clear the ERR bit of MGDCFSTAT_PE1/PE2 by writing this bit to “1”

Read value:
0: Clear is completed
1: Clear is on execution

CLRO CLRE Function

0 0 Not Clear both bit

0 1 Not Clear both bit (This setting is ignore)
1 0 OVF bit is Cleared

1 1 Both bit is Cleared
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(b) FLI Guard Error Status Register (VCI2CFB, PE1, PE2) (MGDCFSTAT {VCI2CFB, PE1,

PEZ2})
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
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
— — — — — — — — — — — — — — OVF | ERR
Value afterreset 0 0 0 0 0 0
RW R R R R R R R R R R R R R R R R
Table 3.85 MGDCFSTAT_{VCI2CFB, PE1, PE2} register contents
Bit Position Bit Name Function
31lto2 Reserved When read, the value after reset is read. When writing, write the value after
reset.
1 OVF Error Overflow Status Flag
0: No Overflow
1: Error Overflow
0 ERR Error Status Flag
0: No Error
1: Error
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(c) FLI Guard Error Access Type Register (VCI2CFB, PE1, PE2) (MGDCFTYPE_{VCI2CFB,

PE1, PE2))
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
. o __ |ERRCA| . o . o o o . . o __ |cFIFAD
USE RP
Value after reset
RIW R R R R R R R R R R R R R R R R
Bit 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
CFPRO| CFPROTAUTH TESTO . .
— |TTEST| MODE[L0] — DE BFA | EXA CFIFMID[3:0] — CFIFTID[2:0]
Value after reset
RIW R R R R R R R R R R R R R R R R
Table 3.86 MGDCFTYPE_{VCI2CFB, PE1, PE2} register contents
Bit Position Bit Name Function
31to 29 Reserved When read, the value after reset is read. When writing, write the value after
reset.
28 ERRCAUSE This bit indicates if error cause was guard or illegal access
0: guard error
1: illegal access error
27to 17 Reserved When read, the value after reset is read. When writing, write the value after
reset.
16 CFIFADRP Address Parity at Guard / illegal access error was occurred
15 Reserved When read, the value after reset is read. When writing, write the value after
reset.
14 CFPROTTEST CFPROTTEST signal at Guard / illegal access error was occurred
13,12 CFPROTAUTH CFPROTAUTHMODE signal at Guard / illegal access error was occurred
MODE[1:0]
11 Reserved When read, the value after reset is read. When writing, write the value after
reset.
10 TESTMODE CCIB_test_mode signal at Guard / illegal access error was occurred
9 BFA CCIB_BFAA signal at Guard / illegal access error was occurred
8 EXA VCI2CFB/PE1_CFV_EXA signal at Guard / illegal access error was occurred
7to4 CFIFMID[3:0] MID (Master ID) at Guard / illegal access error was occurred
MID shows hardware ID status, and it's the following fixed value. This value is
captured in each master when the error was occurred.
e PE1 =4b0001
e PE2 =4h0010
e VCI2CFB = 4'b0111
3 Reserved When read, the value after reset is read. When writing, write the value after
reset.
2to0 CFIFTID[2:0] Transfer Request Type* at Guard / illegal access error was occurred

000: Instruction fetch request
001: Instruction pre-load request
010: Data access request
Others: Reserved
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3.2.45 P-Bus Un-implemented Area Error

If an address is accessed where no peripheral register is implemented, a signal is forwarded to the ECM
and the bus access is terminated with an error response. The access context can be read out via the
registers above.

(1) List of P-Bus Un-implemented Area Access Error Control Registers

Table 3.87 P-Bus Unimplemented Area Error Control Register (Base Address:

FFC4CO000)
Address Size OparEae B Value after
Offset (Byte) Register Name Abbreviation PBG RW 1 8 16 32 reset
+880 4 ERRSLYV Control Register for ~ ERRSLVCTL_ APBGRD_ RW — + <+ 00000000,
PFSS P-BUS Area Error PBAREA PFSS1.SP4
+884y, 4 ERRSLV Status Register for ~ ERRSLVSTAT_ APBGRD_ R — + ~ ~ 0000 0000,
PFSS P-BUS Area Error PBAREA PFSS1.SP4
+88Cy 4 ERRSLV Error Transfer Type ~ ERRSLVTYPE_ APBGRD_ R — — ~ v 0000 0000,
Register for PFSS P-BUS PBAREA PFSS1.SP4

Area Error

(2) Register Set
(@) ERRSLVCTL_PBAREA — ERRSLYV Control Register for PFSS P-Bus Area Error

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

Value after reset

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
— — — — — — — — —_ — — — — — CLRO | CLRE
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/W R/W

Table 3.88 ERRSLVCTL_PBAREA register contents

Bit Position Bit Name Function

31to2 Reserved When read, the value after reset is read. When writing, write the value after
reset.

1 CLRO Clear the OVF bit of PGERRSTAT_PE1/PE2 by writing this bit to “1”.
Read value:

0: Clear is completed
1: Clear is on execution

0 CLRE Clear the ERR bit of PGERRSTAT_PE1/PE2 by writing this bit to “1”
Read value:
0: Clear is completed
1: Clear is on execution
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(b) ERRSLVSTAT_PBAREA — ERRSLYV Status Register for PFSS P-Bus Area Error

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

Value after reset

RW R R R R R R R R R R R R R R R R
Bt 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
— — — — — — — — — — — — — — | ovF | ERR

Value after reset
R/W R R R R R R R R R R R R R R R R

Table 3.89 ERRSLVSTAT_PBAREA

Bit Position Bit Name Function

31to2 Reserved When read, the value after reset is read. When writing, write the value after
reset.

1 OVF Error Overflow Status Flag

0: No Overflow
1: Error Overflow

0 ERR Error Status Flag
0: No Error
1: Error
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(c) ERRSLVTYPE_PBAREA — ERRSLYV Error Transfer Type Register for PFSS P-Bus Area
Error

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

— — — — — — — — — — — SPID[4:0]
Value after reset
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
PEID[2:0] — — — — — — UM — STRBI[3:0] WRITE
Value after reset
RW R R R R R R R R R R R R R R R R

Table 3.90 ERRSLVTYPE_PBAREA

Bit Position Bit Name Function

3lto 21 Reserved When read, the value after reset is read.

20to 16 SPID[4:0] SPID at P-Bus Guard error was occurred

15to0 13 PEID[2:0] PEID at P-Bus Guard error was occurred

12t0 8 Reserved When read, the value after reset is read.

7 Reserved When read, the value after reset is read.

6 um UM at P-Bus Guard error was occurred

5 Reserved When read, the value after reset is read.

4t01 STRB[3:0] PSTRB signal at P-Bus Guard error was occurred
0 WRITE PWRITE signal at P-Bus Guard error was occurred

3.2.4.6 Checker Core

The PEL, PE2 has the Checker Core for safety assurance, resulting in a highly reliable system.
Monitoring the outputs from the PE1, PE2 and the Checker Core with the comparator all the time
enables immediate detection of the PE1, PE2 abnormal operations. See Section 28, Functional
Safety for detail.
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3.3 Inter CPU Functions Overview

3.3.1 Processor Element Identifier

The PEID, each processor element ID number, can be read from the PEID field in the HTCFGO
register. Which CPU core performs a specific program can be understood by referring to the PEID. The
following shows the PEID of this product.

CPUcore PEID

CPU1 (PE1) 001B

CPU2 (PE2) 010B
3.3.2 Inter-Processor Interrupt Function

Both CPU1 and CPU2 individually have IPIR registers as their own peripheral functions. Setting of the
IPIR register enables an El-level interrupt request from a PE to another PE. For details, see INTC
Chapter.

3.33 Exclusive Function

The Local RAM, Global RAM, and exclusive control register (MEV) are available as a resource for
exclusive control. Atomic operation instructions of LDL/STC, CAXI, SET1, CLR1, and NOT1 can be
performed for the Local RAM and the Global RAM. Such instructions cannot be performed to H-BUS
area. For the exclusive control register (MEV), CAXI, SET1, CLR1, and NOT1 can be performed.

3.3.3.1 Exclusive Control Register (MEV)
This register supports exclusive control for variables shared between PEs (common resources).
(MEV = Mutual Exclusion Variable Register)
e 32-bit MEV register is included.
e 1-, 8-, 16-, and 32-bit accesses are available for each MEV.
e Accesses from CPUL (PE1) and CPU2 (PE2) can be made.
e Atomic operation instructions of CAXI, SET1, CLR1, and NOT1 can be performed.

CPU1 and CPU2 each have an independent access path for the MEV registers. Therefore, when CPU1
and CPU2 each access different MEV registers, they do not need to wait for access. When they access
the same MEYV register, however, waiting for access is required.

Table 3.91 MEV Registers (Base Address: FFFE EC00y) (1/2)

Operable Bit

Address Size Value after

Offset (Byte) Register Name Abbreviation R/W 1 8 16 32 reset

+00y 32 Exclusive Control Register 0 GOMEVO0 RIW N~ A 4 0000 0000

+04y 32 Exclusive Control Register 1 GOMEV1 RW v v N 4 00000000

+08y 32 Exclusive Control Register 2 GOMEV2 RIW NN~ 4 0000 0000

+0Cyy 32 Exclusive Control Register 3 GOMEV3 RwW v v v 4 00000000
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Table 3.91 MEV Registers (Base Address: FFFE EC00y) (2/2)

Address Size Rl Value after
Offset (Byte) Register Name Abbreviation R/W 1 8 16 32 reset

+104 32 Exclusive Control Register 4 GOMEV4 RwW v v v v 00000000
+14y, 32 Exclusive Control Register 5 GOMEV5 RW v v ~ 4 00000000,
+18 32 Exclusive Control Register 6 GOMEV6 RwW v v v v 00000000
+1Cy 32 Exclusive Control Register 7 GOMEV7 RW v v ~ 4 00000000,
+20y 32 Exclusive Control Register 8 GOMEVS R/W N4~ + 0000 0000,
+24 32 Exclusive Control Register 9 GOMEV9 RwW v v v v 00000000
+28y, 32 Exclusive Control Register 10 GOMEV10 R/W N4~ + 0000 0000,
+2Cyy 32 Exclusive Control Register 11 GOMEV11 RW v v v 4 00000000
+30y 32 Exclusive Control Register 12 GOMEV12 R/W N4~ + 0000 0000,
+34y 32 Exclusive Control Register 13 GOMEV13 RW v v N v 00000000
+38y 32 Exclusive Control Register 14 GOMEV14 R/W N4~ + 0000 0000,
+3Cyy 32 Exclusive Control Register 15 GOMEV15 RW v v N v 00000000
+40y 32 Exclusive Control Register 16 GOMEV16 R/W N4~ + 0000 00004
+44y 32 Exclusive Control Register 17 GOMEV17 RW v v N v 00000000
+48y, 32 Exclusive Control Register 18 GOMEV18 R/W N4~ v 0000 00004
+4Cy, 32 Exclusive Control Register 19 GOMEV19 RW v v N v 00000000
+50y 32 Exclusive Control Register 20 GOMEV20 R/W N4~ v 0000 00004
+54y 32 Exclusive Control Register 21 GOMEV21 RW v v N v 00000000
+58y, 32 Exclusive Control Register 22 GOMEV22 R/W N4~ + 0000 00004
+5Cyy 32 Exclusive Control Register 23 GOMEV23 RW v v N v 00000000
+60y 32 Exclusive Control Register 24 GOMEV24 R/W NN~ v 0000 0000,
+64y 32 Exclusive Control Register 25 GOMEV25 RW v v N v 00000000
+68y 32 Exclusive Control Register 26 GOMEV26 R/W NN~ v 0000 0000,
+6Cyy 32 Exclusive Control Register 27 GOMEV27 RW v v v v 00000000
+70y 32 Exclusive Control Register 28 GOMEV28 R/W NN~ + 0000 0000,
+744 32 Exclusive Control Register 29 GOMEV29 RW v v v v 00000000
+78y 32 Exclusive Control Register 30 GOMEV30 R/W N4~ v 0000 0000,
+7Cy 32 Exclusive Control Register 31 GOMEV31 RW v v v v 00000000

RO1UH0517EJ0140 Rev.1.40 RENESAS Page 236 of 3107

December 20, 2023



RH850/P1x-C Section 3 CPU System

3.3.3.2 Operation of the LDL.W and STC.W Instructions

The LDL.W and STC.W instructions can be used to obtain atomic read-modify-write operations for
accurate processing in the updating of memory by multicore systems. The LDL.W and STC.W
instructions operate as follows. The LDL.W and STC.W instructions are only in the instruction set for
the PE1/PE2.

o Link generation: The CPU is capable of generating links to both the local RAM and global RAM.
Executing the LDL.W instruction on the target RAM for the operation leads to the link flag being
set and a link being generated in response to reading by the instruction. Two link flag systems are
provided, one each for the following two areas of RAM.

(1) The local RAM for the given processor
(2) The global RAM

e Success in storing: After a link has been generated, storing will only proceed in response to
executing an STC.W instruction corresponding to the generated link.

e Failure in storing: If a link is lost, storing does not proceed even when an STC.W instruction for
the corresponding address is processed. Storing also does not proceed when an STC.W instruction
that does not correspond to the link is processed.

o Condition for successful storing: If the following condition is met, the STC.W instruction is
judged to be for the address corresponding to the link.

— The address for the LDL.W instruction which generated the link matches that for the STC.W
instruction.

o Loss of the link: If any of the following occurs, the link flag is cleared and the link is lost.

— Any of the following processing by the CPU for which the link was generated:
— CLL instruction being executed.

— An STC.W instruction being executed. The corresponding link (for (1) or (2) above) will
be lost irrespective of the success or failure of storing.

— Occurrence of an exception or the CPU executing an instruction to return from an
exception processing routine (FERET or EIRET). The link for the linked RAM area and
the link flag are cleared.

— Asuccessive LDL.W instruction being executed for a location corresponding to the link
flag for the linked RAM. The link generated in response to the preceding LDL.W
instruction will be lost. Do not execute such processing.

— Storing operations other than execution of a STC.W instruction for the address indicated
by the link. Do not execute such processing.

— Access as described below by another bus master:
Any storing operation, including execution of an STC.W instruction for the address indicated
by the link. The corresponding link will be lost.

Success of the STC.W instruction means that the LDL.W and STS.W instructions have realized an
atomic Read-Modify-Write operation.
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3.34 Write-Through Buffer for Global RAM

If global RAM is implemented, it is accessible by each CPU core through a 64-bit bus.

PE1 and PE2 share the common Write-Through Buffer (WT-Buffer or WT-Buf for short). The WT-Buf
consists of 2 banks (one for each GRAM bank) and each bank consists of 8 entries x 64bits. The WT-
Buf behavior is summarized below according to access type from PE:

Read hit: data are returned from the WT-Buf.

Read miss: data are read from GRAM and they are registered in WT-Buf

Write hit: Both WT-Buf and GRAM are updated

Write miss (no RmW): Both WT-Buf and GRAM are updated

Write miss (with RmW): Read from GRAM first and write the parts to both WT-Buf and GRAM

Since one WT-Buffer is shared for both PE1 and PE2, no coherency control is needed. The data
coherency between GRAM and WT-Buffer is always kept because the same data is always written to
GRAM and WT-Buffer at the same time. The data coherency between PE and DMA is also kept, as
DMA writes to GRAM as well as WT-Buffer at the same time and DMA always reads from GRAM not
from WT-Buffer.

The WT-Buffer equips invalidation timer to invalidate the entries automatically. Invalidation timer
cycle count can be chosen from 16-cycles / 64-cycles / 256-cycles. Software invalidation is also
possible and one register is provided for this purpose.

The WT-Buffer configuration itself can also be chosen either On or Off. After reset, WT-Buffer is set as
Oon.

Table 3.92 Write-Through Buffer Control Register (Base Address: FFFF 7A004)

Access Valueafter

Address Register Name Description PBG Width reset
<GRAMC_QOSREG_base> +4; GRAMC_ GRAMC WTBUuUf Configuration APBGRD_  32bit i
WTBCONFIGO Register 0 PFSS1.SP4
<GRAMC_QOSREG_base> + 8, GRAMC_ GRAMC WTBUuf Configuration APBGRD_  32bit H
WTBCONFIG1 Register 1 PFSS1.SP4
<GRAMC_QOSREG_base> + C; GRAMC_ GRAMC WTBUuf Configuration APBGRD_  32bit Oy
WTBCONFIG2 Register 2 PFSS1.SP4
Note 1.  Configuration of above registers are common, i.e. effects both PEs and both GRAM banks
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(1) Register Sets
(@) GRAMC_WTBCONFIGO — GRAMC WTBuf Configuration Register 0

Bit 31 30 29 28 27 26 25 24

Value after reset
R/W R R R R R R R R

Bit 23 22 21 20 19 18 17 16

Value after reset
R/W R R R R R R R R

Bit 15 14 13 12 11 10 9 8

Value after reset

R/W R R R R R R R R
Bit 7 6 5 4 3 2 1 0
— — — — — — — WTBufMode
Value after reset 0 0 0 0 0 0 0 1
R/W R R R R R R R R/W

Table 3.93 GRAMC_WTBCONFIGO register contents

Bit Position Bit Name Function

3l1tol Reserved When read, the value after reset always is read. When writing, always write the
value after reset.

0 WTBufMode This bit sets whether to enable WT Buf

0: disable WT Buf
1: enable WT Buf

GRAMC_WTBCONFIG0.WTBufMode change is possible under the following conditions.
— All of GRAM masters (PEL/PE2/ICUM/H-Bus master/Debug) must not access to GRAM.

To change WTBufMode, it is recommended to follow the guides shown below from (1) to (5) to
prevent from violating the conditions above.

(1) Inform to other masters that PE1 starts WTBufMode change. Until (5) other masters must not
access to GRAM.

(2) PEL: Execute DI instruction for interrupt disabling.

(3) Operate (3a) and (3b), (3c) for the necessary WTBufMode settings.
(3a) PEL: Write to GRAMC_WTBCONFIGO register by the target value for new WTBufMode.
(3b) PE1: Read the GRAMC_WTBCONFIGO register to confirm that WTBufMode setting was
changed.
(3c) PE1: Execute SYNCP instruction.
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(4) PEL: Execute El instruction for interrupt enabling.

(5) Inform to other masters that PE1 completes WTBufMode change.

If it is necessary to confirm data on RAM from PE1 or PE2 while a master accesses to GRAM, the
flushing of WT buffer is avairable. Then PE can read data on RAM before flushing.
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(b) GRAMC_WTBCONFIG1 — GRAMC WTBuf Configuration Register 1

Bit 31 30 29 28 27 26 25 24

Value after reset
R/W R R R R R R R R

Bit 23 22 21 20 19 18 17 16

Value after reset

R/W R R R R R R R R
Bit 15 14 13 12 11 10 9 8
Value after reset 0 0 0 0 0
R/W R R R R R R R R
Bit 7 6 5 4 3 2 1 0
— — — — — WTBUfTmrCmp WTBUfTmrEn
Value after reset 0 0 0 0 0 1 1 1
R/W R R R R R R/W R/W R/W

Table 3.94 GRAMC_WTBCONFIGL1 register contents

Bit Position Bit Name Function

31to3 Reserved When read, the value after reset always is read. When writing, always write the
value after reset.

2,1 WTBUfTmrCmp  These bits set WT Buf invalidate timer count number.
00: 16 cycles
01: 32 cycles
10: 64 cycles
11: 256 cycles

0 WTBUfTmrEn This bit sets whether to enable WT Buf invalidation timer.
0: disable WT Buf invalidate timer count down
1: enable WT Buf invalidate timer count down
All WT Buf entries are flushed when this bit is set from 1 to 0.
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(c) GRAMC_WTBCONFIG2 — GRAMC WTBuf Configuration Register 2

Bit 31 30 29 28 27 26 25 24

Value after reset

R/W R R R R R R R R

Bit 23 22 21 20 19 18 17 16

Value after reset

R/W R R R R R R R R
Bit 15 14 13 12 11 10 9 8
Value after reset 0 0 0 0 0
R/IW R R R R R R R R
Bit 7 6 5 4 3 2 1 0
— — — — — — — WTBUfTmcClr
Value after reset 0 0 0 0 0 0 0 0
R/W R R R R R R R R+t

Note 1.  The function of this bit is used by read access.

Table 3.95 GRAMC_WTBCONFIG2 register contents

Bit Position Bit Name Function
3ltol Reserved When read, the value after reset always is read.
0 WTBuUfTmcClIr When this register is read, All WT Buf entries are flushed. The read value of this

bit is always 0.
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3.4 Usage Notes

3.4.1 Synchronization of Store Instruction Completion and Subsequent
Instruction Generation

When a control register is updated by a store instruction, there is a time lag between CPU
implementation of the store instruction and actual updating of the control register. Therefore, adequate
synchronization processing is needed to ensure the control register reflects updated contents before
generation of a subsequent instruction. How to perform synchronization processing is shown below.

When updated results in the control registers are reflected in the implementation of a
subsequent instruction:

This includes the following case: an interrupt is enabled by implementation of an El instruction after an
interrupt request is cleared by access from the control register in the INTC2 and the peripheral circuits.
Proceed as follows in this case.

(1) Store instruction to update a control register (ST.W, etc.)
(2) Dummy read of the above-mentioned control register (LD.W etc.)
(3) SYNCP

(4) Subsequent instruction (EI)

Implement the same processing even when the access required after waiting to secure the updating of a
given control register (register A) is to another control register (register B). This includes the following
cases: the interlinked operation of different peripheral modules and when releasing the interrupt mask
in INTC after making peripheral module settings.

However, this processing is unnecessary if control registers A and B are in the same peripheral group.
(1) Issue the instruction for storage to update control register A (ST.W, etc.)

(2) Dummy-read the above control register (LD.W, etc.)

(3) Issue SYNCP.

(4) Issue the instruction to access control register B (ST.W, LD.W, etc.)

The same processing is also required when access to control registers and memory within the scope of
protection starts after waiting for the completion of settings for safety functions such as memory
protection, ECC checking, and so on.

When the updated results in the control registers and memories are reflected in the
instruction fetch of a subsequent instruction:

This includes the following case: after writing an instruction in a memory, the written instruction is
implemented. Proceed as follows in this case.

(1) Store instruction to update a memory (ST.W, etc.)

(2) Dummy read of the above-mentioned memory (LD.W, etc.)
(3) SYNCP

(4) SYNCI

(5) Subsequent instruction (branch instruction, etc.)
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When SYNCM-instruction is executed after a store instruction from PE1 or PE2:

SYNCM-instruction waits for the completion of any preceding memory access (excluding the access to
HBUS area or instruction fetch) from the PE.

3.4.2 Error response handling

The interfaces used to access the different memory and 1/0 resources are generating error responses in
case the access cannot be completed as expected. This includes access to an address where no memory
or register is implemented . These error responses can lead to a SYSERR exception that is not
resumeable.

3.4.3 Speculative accesses handling

The MPU only checks the addresses of the instruction and involved data for the currently executed
instruction. Therefore, speculative access to instructions or data (e.g., during a cache prefetch) can only
trigger an illegal access if the instruction or data is used during instruction execution. All addresses that
are not used by the CPU pipeline are also not checked by the MPU.

3.4.4 Timing supervision

The system timer can be used to implement timing supervision. Timing supervision allows detecting
special multi-core related problems like deadlocks and starvation of the system. For this purpose, one
of the compare registers of the system timer is loaded with the timeout time before entering a critical
section. The system timer can also be used to patrol interrupt request rates with little software
overhead. The interrupt handler samples the current time by reading the system timer counter,
compares it to the previous time and takes corrective action if necessary.

3.4.5 Clock Ratio Change

CPUZ1(PE1) and CPU2(PE2) are working at CLK_CPU while HSB module and peripheral modules are
working at CLK_HSB and CLK_LSB, respectively.

Clock gear change can be done by setting control registers of clock controller. See Section 12, Clock
Controller for details. Clock gear change is possible under the following conditions:

— PE1 and PE2 do not access to H-Bus.
— PE1 and PE2 do not access to Local RAM of other CPU.

— DMA, H-Bus master, ICUMC and Debug (on System Interconnect) do not access to resources
inside PE (Local RAM and peripherals inside PE).

— DMA, H-Bus master, ICUMC and Debug (on System Interconnect) do not access to GRAM
in case where clock ratio is changed from CLK_CPU = CLK_HSB to CLK_CPU >
CLK_HSB.

To change clock ratio, it is recommended to follow the guides shown below (1. — 5.) to prevent from
violating the conditions above.
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4,
5.

Inform to PE2 that PE1 starts clock gear change. Until (5), PE2 must follow the conditions shown
above.

PE1: Execute DI instruction for interrupt disable.

Repeat (3a) and (3b) for the necessary clock divider settings.

3a. PE1: Write to CLKDXDIV register by the target value for new clock ratio.

3b. PEL: Read the following CLKDXSTAT" register to confirm that clock output now
corresponds to the actual divider setting in CLKDxDIV™.

PE1: Execute El instruction for interrupt enable.

Inform PE2 that PE1 completes clock gear change.

Note: x=0and 1

Note that GRAM and CodeFLASH are working at CLK_CPU and accesses to GRAM and
CodeFLASH take multiple cycles of CLK_CPU. Therefore, if frequency of CLK_CPU is changed,
access time of GRAM and CodeFLASH is also changed.
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3.4.6 Register Initialization

Some CPU registers are undefined after a HW reset; therefore they may be different in each core. It
must to initialize the register before usage to prevent false error indications from the PE if it is running
in lockstep mode. The following assembler sequence can be used for this purpose:

#iftndef INIT_REGISTER_DISABLE

-- Initialize CPU register to avoid Compare Unit Mismatch Error
-— This code must be executed in supervisor mode (PSW.UM = 0)

mov
mov
mov
mov
mov
mov
mov
mov
mov
mov
mov
mov
mov
mov
mov
mov
mov
mov
mov
mov
mov
mov
mov
mov
mov
mov
mov
mov
mov
mov
mov

-— CPU function group system register set

ro,
ro,
ro,
ro,
ro,
ro,
ro,
ro,
ro,
ro,
ro,
rO,
ro,
ro,
ro,
ro,
ro,
ro,
ro,
rO,
ro,
ro,
rO,
rO,
ro,
ro,
ro,
ro,
ro,
ro,
rO,

ri

r2

r3

r4

r5

ré

r7

r8

ro

ri10
ril
ri2
ri3
ri4
ri5
rl6
ri7
ri8
ri9
r20
r21
r22
r23
r24
r25
r26
r27
r28
r29
r30
r31

ldsr ro, EIPC
ldsr ro, FEPC
ldsr ro, CTPC
ldsr ro, CTBP
ldsr ro, ASID, 2
Idsr ro, EIWR
Idsr ro, FEWR
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Idsr ro, MEA, 2
Idsr ro, MEIL,2
ldsr ro, EBASE, 1
ldsr ro, INTBP, 1
ldsr ro, SCCFG, 1
ldsr ro, SCBP,1

-- Reserved registers for virtual machine functions
(Only initialization iIs necessary)

ldsr ro, srlo, 1
ldsr ro, srl5, 1
ldsr ro, srl3, 1
ldsr ro, srl4, 1
-- FPU registers

mov 0x00010020,r1
ldsr rl, PSW

mov 0x00020000,r1
ldsr ril, FPSR
ldsr ro, FPEPC
ldsr ro, FPST
ldsr ro, FPCC

-- set FPU usable

-— SIMD registers (not implemented)

-— MMU registers (not implemented)

-— MPU function registers

ldsr ro, MCA, 5

ldsr ro, MCS, 5

ldsr ro, MCR, 5

ldsr ro, MPLAO, 6
ldsr ro, MPUAO, 6
ldsr ro, MPATO, 6
Idsr ro, MPLAL1, 6
ldsr ro, MPUAL1l, 6
ldsr ro, MPAT1, 6
ldsr ro, MPLA2, 6
ldsr ro, MPUA2, 6
Idsr ro, MPAT2, 6
ldsr ro, MPLA3, 6
ldsr ro, MPUA3, 6
ldsr ro, MPAT3, 6
ldsr ro, MPLA4, 6
ldsr ro, MPUA4, 6
ldsr ro, MPAT4, 6
ldsr ro, MPLAS, 6
Idsr ro, MPUA5, 6
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#endif

ldsr
Idsr
ldsr
ldsr
ldsr
ldsr
ldsr
ldsr
ldsr
ldsr
ldsr
ldsr
ldsr
ldsr
ldsr
ldsr
ldsr
ldsr
ldsr
ldsr
ldsr
ldsr
ldsr
ldsr
ldsr
ldsr
ldsr
ldsr
ldsr
ldsr
ldsr

Cache operation

ldsr
ldsr
ldsr
ldsr
ldsr

/* INIT_REGISTER_DISABLE */

ro,
ro,
ro,
ro,
ro,
ro,
ro,
ro,
rO,
ro,
roO,
ro,
ro,
ro,
ro,
ro,
ro,
ro,
rO,
ro,
ro,
ro,
ro,
ro,
ro,
ro,
roO,
ro,
ro,
ro,
ro,

ro,
ro,
ro,
ro,
ro,

MPATS5, 6
MPLAG, 6
MPUAG, 6
MPAT6, 6
MPLA7, 6
MPUA7, 6
MPAT7, 6
MPLAS8, 7
MPUA8, 7
MPATS8, 7
MPLA9, 7
MPUA9, 7
MPAT9, 7
MPLA10,
MPUA1O,
MPAT10,
MPLA11,
MPUA11,
MPAT11,
MPLA12,
MPUA12,
MPAT12,
MPLA13,
MPUA13,
MPAT13,
MPLA14,
MPUA14,
MPAT14,
MPLA15,
MPUA15,
MPAT15,

function
ICTAGL, 4
ICTAGH, 4
ICDATL, 4
ICDATH, 4
ICERR, 4

registers
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3.4.7 Notes on Prefetch

The CPU performs speculative instruction fetches to areas after the ongoing program area to maintain
the instruction fetch throughput. This prefetch may generate a memory read access also from an area
(* in Figure 3.5) that contains no instruction code. Therefore, note the following. Even if a memory
read access from the area (* in Figure 3.5) is generated, the read value is not used in instructions. This
note is applicable to all memories that allow instruction fetch.

e Occurrence of ECC error due to unstable memory data values
This prefetch may cause an ECC error in the erased code flash or the uninitialized Local RAM/
Global RAM. When allocating instruction codes in the memory, initialize the relevant area (* in
Figure 3.5) with desired data.

o Detecting illegal accesses by guard functions
This prefetch may be detected as an illegal access by the guard functions. To prevent detection of
illegal accesses, avoid overlap of the relevant area (* in Figure 3.5) with the access prohibited
area by guard. Even if memory read access is made to an area protected by the MPU, no memory
protection exception occurs.

e Access to access-prohibited area
Allocate instruction codes in the memory so that the relevant area (* in Figure 3.5) does not
overlap with access-prohibited areas.

Example Memory
of executed program  for instruction fetch

/—/%/—/%

/\/
//—\—/
Area that instruction code
A is not assigned.
48 bytes™
Branch -
y/ Area that instruction code
is assigned.
/[\ Execute an instruction.
Area that instruction code /?\ Read only
- is not assigned. (An instruction is not executed.)
Branch 48 bytes™
Area that instruction code
is assigned.
—_— =

Note 1.  An area from instruction code final address to final address + 48 bytes. Even when no instruction code is
allocated in this area, memory read may be generated at the time of branching upon a prefetch request.
Note 2.  That in case of other memory like LRAM/GRAM the prefetch size is 32 bytes.

Figure 3.5 Area That Needs Attention for Prefetch
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3.4.8 System Register Hazards

To resolve potential hazards when updating the register values of some system registers, implement the
following procedures.

Instruction fetch:

When fetching instructions after updating the following registers, start to do so only after
executing the EIRET instruction, FERET instruction, or a SYNCP instruction followed by SYNCI
instruction after executing the register update instruction.

- PSW.UM, MCFGO0.SPID

When fetching instructions after updating the following registers, start to do so only after
executing a SYNCP instruction followed by the SYNCI instruction after executing the register
update instruction.

— ASID, MPU: All related registers (Register number: SR*, 5-7)
SYSCALL instruction:

When a SYSCALL instruction is to be executed after updating the register below, execute a
SYNCP instruction after the instruction to update the register and before the SYSCALL
instruction.

— SCCFG
Load/Store:

When executing instructions that involve load/store operations after updating the following
registers, execute the load/store instruction only after executing the SYNCP instruction after
executing the register update instruction.

— ASID, MPU protection area setting registers (Register number: SR*, 6-7)

Do not execute instructions that involve load/store operations during the instruction preceding and
the instruction following update of the following registers.

— MCTL.MA (For ICUMC only)

Interrupts:

Update the following registers in the interrupt disabled state (PSW.ID = 1).
— PSW.EBV, EBASE, INTBP, ISPR, PMR, ICSR, INTCFG

Instruction cache clear operation:

When the confirmation of instruction cache clear operation completed, check the read value of
ICCTRL.ICHCLR bit.

FPU register update:

When the following register by executing the instruction is updated, execute the SYNCP
instruction after executing the instruction.

— FPU All related registers (Register number: SR6-11, 0)
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e FPP/FPI exception mode change:

When the exception FPP/FPI mode is changed, update the following register after executing the
SYNCP and SYNCE instruction. For change the register, apply also the above “FPU register
update”.

- FPSR.PEM

349 Restrictions to use DMACO0/1, DTS ICUM

When DMACO0/1, DTS and ICUM access to the same GRAM Bank0 or Bank1 simultaneously, the
number of the masters should be less than or equal to 3 masters and the transfer size of DMACO0/
DMAC1, DTS should be equal or less than 64bit.

3.4.10 Restrictions to use H-Bus Master (Ethernet, HS-USRT, FlexRay)

When H-Bus Master transmission/reception data is located to GRAM, the restrictions shown in (1) or
(2) is required.

(1) H-Bus Master which can be used simultaneously is up to 2 and respective GRAM Bank have to
be separated.
i.e.: BankO: Ethernet ch0, Bankl: HS-USRT

(2) Either of GRAM BankO0 or Bank1 is only for transmission, and the other is only for reception.
i.e.: BankO: Transmission data, Bank1: Reception data. However, Ethernet descriptor should be
located in LRAM.
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3.5 Difference among P1M-C, P1H-C and P1H-CE

P1M-C P1H-C (4MB) P1H-C (8MB) P1H-CE

Number of PEs 1 2 2 2

CPU clock freq. [MHz] 120, 160, 240 160, 240 160, 240 120, 160, 240

Local RAM [KB] PE1: 128 PE1l: 64 PE1: 64 PE1: 128

PE2: 64 PE2: 64 PE2: 64

GlobalRAM [KB] 320 960 960 1344

IPIR — Yes Yes Yes

Semaphore Registers — Yes Yes Yes

FLI Guard Registers 1 Yes Yes Yes
Note 1.  The registers for PE2 are disabled.
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Section 4  Address Map

4.1 Address Map

Figure 4.1 shows the address map for each product.
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Access from
o)

P1H-CE

P1H-C (8MB) ED/
P1H-C (8MB) mode

OXFFFF_FFFF
OxFFFF_5000
OXFFFF_AFFF
0xFFFF_0000
OXFFFE_FFFF
OxFFFE_E000
OXFFFE_DFFF
OxFFFE_C000
OXFFFE BFFF
OxFFFE_A000
OXFFFE_OFFF
0xFFFE_0000
OXFFFD_FFFF
0xFF40_0000 |P-Bus Area
OXFF3F_FFFF
0xFF3078000
OXFF30_7FFF
0xFF30-0000
OXFF2F_FFFF
0xFF2370000
0xFF22_FFFF |Data Flash Area
0xFF22-0000
OXFF21_FFFF
0xFF21-0000
OXFF20_FFFF
0xFF20_8000
OXFF20_7FFF
0xFF20_0000

Reserve Area

LPB Area

Data Flash

Data Flash
128KB

Data Flash
192KB

P1H-CE P1H-CE
Address Area P1M-C P1M-C ED/ P1H-C (4MB) P1H-C (4MB) ED/ P1H-C (8MB)
P1M-C mode P1H-C (4MB) mode
P-Bus Area P-Bus Area <- <- <- <- <-

(*3]

o
m
=
2
=

S
E
3

)
2
o)

=

g
5
g
:
8
1
-
£

$S800Y JeJSEIN SNg-H

OKFF1F_FFFF
0xFF00_0000 _|P-Bus Area

[OXFEFF_FFFF |
OxFEF,

OXFEFA_7FFF
OxFEF7_8000

O0xFEF7_7FFF |Global RAM

[OXFEF3 FFFF |
0xFEF2_8000
O0xFEF2_7FFF
0xFEF0_0000

(Reserve Area in

OXFEEF_FFFF
0xFEED_8000
OxFEED_7FFF
0xFEEC_0000
OXFEEB_FFFF |Global RAM
OxFEE8_8000 |Area (Bank A)
OXFEES_
OxFEE5_8000
OXFEE5_7FFF
0xFEE0_0000
OXFEDF_FFFF
OxFEDF_FC00
OXFEDF_FBFF
0xFEDF_1800
OXFEDF_17FF
0xFEDF_0000
OXFEDE_FFFF
0xFEDE_D800 Local RAM Self (*1)
OxFEDE_D7FF 128KB
0xFEDE_7000
OXFEDE_6FFF
OXFED
OXFEDE_OFFF
0xFEDE_0000
OXFEDD_|
0xFEC0_0000
OXFEBF_FFFF
OxFEBF_FC00
OxFEBF_FBFF |Local RAM
OxFEBF_1800 |Area
OXFEBF_17FF
OxFEBF_0000
OXFEBE_FFFF
0xFEBE_D800 Local RAM PE1
OxFEBE_D7FF 128KB
OxFEBE_7000
OxFEBE_6FFF
OxFEBE_1000
OxFEBE_OFFF
0xFEBE_0000
OxFEBD_FFFF
0xFEA0_0000
OXFEQF_FFFF
0xFE9F_0000
OXFE9E_FFFF
0xFE80_0000
OXFE7F_FFFF
0xFDEQ_0000
0xFDDF_FFFF
0xFC00_0000
OxFBFF_FFFF
0xFB00_0000

Reserve Area

(Reserve Area in
P1M-C mode)

Local RAM Self (*1)
64KB

*1: Each PE can access its own LPB and Local RAM via "Self" area
*2: No backup RAM available for PE2, access is passed to LRAM
*3: Can be used as normal data flash when ICUMC is disabled

*4: Except for an access from DMA

OxFEF4_0000 |Area (Bank B) P1M-C mode) Global RAM Global RAM
Global RAM 672KB Global RAM 672KB
____________ 480KB 480KB
""""""" Global RAM Global RAM
480KB Global RAM 480KB Global RAM

672KB

Eli-eserve Area in
P1H-C (8MB) mode

Local RAM PE2

Access area

Access-inhibit area

Figure 4.1

Address Map (P1M-C, P1H-C and P1H-CE) (1/2)
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Access from
o
m

Address Area

OXFAFF_FFFF |Debug

0xFA00_0000 |(for debug)
OxFOFF_FFFF
0xF9F0_0000

[OXFOEF_FFFF |
0xF9E0_0000

OxFODF_FFFF
0xF9D0_0000
OxFOCF_FFFF
0xF9C0_0000

[OXFOBF_FFFF |
0xF9B0_0000

OxFOAF_FFFF
0xF9A0_0000

[0xFoOF_FFFF |
0xF990_0000

OxFOBF_FFFF
0xF980-0000

OXFO7F_FFFF
0xF900-0000

OxF8FF_FFFF
0xF800-0000
OXF7FF_FFFF
0xF300-0000
OXF2FF_FFFF
0x80000000
Ox7FFF_FFFF
0x10000000

OxOFFF_FFFF
0x02000000

OxOTFF_FFFF

Reserve Area
(PE1 debug)

Reserve Area

H-Bus Area

P1H-CE
P1M-C ED/
P1M-C mode

ERAM BankB
1024KB
(32x 32KB stripe)

ERAM BankA
1024KB
(32x 32KB stripe)

P1H-CE
P1H-C (4MB) ED/
P (4MB) mode

P1H-C (4MB)

ERAM BankB
1024KB
(32x 32KB stripe)

ERAM BankA
1024KB
(32x 32KB stripe)

P1H-C (8MB)

0x0100_C000

0x0100_BFFF
0x0100_A000

0x0100_9FFF

Code
Flash
Area
(Bank A)

0x0100_8000
0x0100_7FFF
000

[OX00FF_FFFF |
0x00C0_0000
0x00BF_FFFF
0x00A
0x009F_FFFF
0x0088_0000

Code
Flash
Area
(Bank B)

0x0087_FFFF
0x0080_0000

0x007F_FFFF
0x0060_0000
0x005F_FFFF
0x0050_0000
0x004F_FFFF
0x0048_0000
0x0047_FFFF
0x0040_0000

0x003F_FFFF |Code

0x0030_0000 |Flash
Area
(Bank A)

0x002F_FFFF
0x0020_0000

[0x001F_FFFF |
0x0018_0000
0x0017_FFFF

0x0010_0000
0x000F_FFFF
0x0008_0000
0x0007_FFFF
0x0000_0000

Extra Code Flash
512KB

(Reserve Area in
P1M-C mode)

Code Flash
2048KB

Extra Code Flash
1024KB

(Reserve Area in
P1H-C (4MB) mode)

Code Flash
4096KB

Code Flash
4096KB

yojed voonAsul 3d
$5000Y JoJSe|\ sng-H

$8800V €1 VING/

P1H-C (8MB) ED/
P1H-C (8MB) mode

(32x 32KB stripe)

(32x 32KB stripe)

Extra Code Flash
2048KB

(Reserve Area in
P1H-C (8MB) mode)

*3: From PE1 and ICUMC only

Access area
Access: it area
Reserve Area

Figure 4.1

Address Map (P1M-C, P1H-C and P1H-CE) (2/2)
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4.2 Address space viewed from each bus master

Figure 4.1 shows address spaces viewed from each bus master.

4.2.1 Space in which instructions can be fetched

1. .Instructions of PE1/PE2 can be fetched from the code flash, its own local RAM and the global
RAM.
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4.3  Error notification for an access to unmapped area

When any master accesses to “unmapped area” in which the significant resource is not assigned, the
error notification to ECM or error response via bus to the access master is signaled. Regarding of the
reaction for an error response of each master, see Section 4.3.1 to Section 4.3.10.

43.1 Unmapped Code Flash area access error

In the address region 0000 0000y to OFFF FFFFy, when a master accesses to code flash unmapped
area, error notification is signaled to ECM (No.72 and No.77) from code flash guard on each path.

4.3.2 Unmapped Global RAM area access error

In address region FEEQ 00004 to FEFF FFFFy, when a master accesses to global RAM unmapped
area, error notification is signaled to ECM (No.73 and No.78) from global RAM guard on each path.

4.3.3 Unmapped Local RAM area access error

For own Local RAM area including self-area, unmapped access error is signaled to the PE as the error
response. For other PE’s Local RAM area, PE guard error is signaled to ECM (No.64) and error
response is returned to the access master when PE guard is correctly configured. Local RAM area is the
below

Self: FECO 0000y to FEDF FFFFy

PE1: FEAO 0000y to FEBF FFFFy

PE2: FE80 0000y, to FE9F FFFF,

Reserved: FDEO 0000y to FE7F FFFFy

4.3.4 Unmapped Local On-chip I/O area access error

For PE own on-chip I/O area including self-area, an access error to areas where no module is assigned
is signaled to the PE as the error response and ECM (No.74). For other PE’s local on-chip 1/0 area,
error response is returned to the access master. Local on-chip 1/0 area is the below

Self: FFFE E000y to FFFE FFFFy

PE1: FFFE C000y to FFFE DFFF,*!
PE2: FFFE A00O to FFFE BFFF,*2

Reserved: FFFE 0000y to FFFE 9FFF
Note 1. For PE1 and debug master
Note 2. For PE2 and debug master
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4.3.5 Details of P-Bus area
P-Bus on-chip 1/0 area consists of data flash area “FF20 0000y to FF3F FFFFy (Data Flash Area)” and
on-chip 1/O area “FF00 0000y to FF1F FFFFy (P-Bus Area)”, “FF40 0000 to FFFD FFFF (P-Bus
Area)” and “FFFF 50004 to FFFF FFFFy (P-Bus Area)”. For P-bus on-chip 1/O area, an access error to
areas where no module is assigned is signaled to the access master as the error response and also ECM
(No.75).
Table 4.1 List of P-bus area access (1/11)
o [a)]
< o w w
s o B o o o [}
22 a = T = s s 2
SE W T £ 5 = 2 8 g
oQ Q T Q o S SO 2
¥ % § ©3 ¢ I @5 % O
oo o 2 =0 = o Za o ©
~wow ~ ~u = L ~uw W [}
QY Qo 9 Qe © Qo QQ Qo 3§ Ulriiielp el Aee
=T T g = ag ag ag ag '8 I T ac 'g = Access Error
Start Address End Address Module Name aa aE o aa o o€ aa aE & Information
FF00 00004 FF1E FFFF, Unmapped area — — — — — — — — #5 See Security
Hardware
FF1F 0000y FF1F FFFFy System reserved 3 3 V v v J V V Manual
FF20 00004 FF2F FFFFy Data Flash Bank A* v d y V y y d d
FF30 0000, FF30 7FFF Data Flash Bank B 3 3 y y y y y y #5  See Security
Hardware
FF30 8000y FF3F FFFFy Unmapped area — — — — — — — — Manual
FF40 00004 FF64 7FFFy Unmapped area — — — — — — — — #1 ERRSLV1AI
FF64 8000y FF66 FFFFy Unmapped area — — — — — — — — #5 See Security
Hardware
Manual
FF67 0000y FF67 3FFFy Unmapped area — — — — — — — — #3 ERRSLV3AI
FF67 40004 FF67 7FFFH Unmapped area - - - - -  —  — — #  ERRSLV2Al
FF67 80004 FF6F FFFF, Unmapped area - - - - - —- — — #1 ERRSWVIA
FF70 0000y FF78 FFFF Unmapped area — — — — — — — — #3 ERRSLV3AI
FF79 00004 FF8D FFFFy Unmapped area - - - - -  —  — — #  ERRSLV2Al
FF8E 00004 FF97 FFFFy Unmapped area - - - - - —- — — #1 ERRSWVIA
FF98 00004 FF99 3FFFy Unmapped area - - - - - — — — #  ERRSLV4AI
FF99 40004 FFOF FFFFy Unmapped area - — - - —  — — — #3 ERRSLV3A
FFAO 0000y, FFAO 001Fy FLMD V R y y V y V V #4  ERRSLV4AI
FFAQ 00204 FFAO OFFF Unmapped area — — — — — — — —
FFAO 1000, FFAO 103Fy System reserved v d y V y y d d
FFAO 1040, FFAO 1FFF Unmapped area U
FFAO 2000 FFAO 201F System reserved v v v v V V V N #4 ERRSLVA4AI
FFAQ 20204 FFAO 7FFF Unmapped area — — — — — — — —
FFAO 8000 FFAO 80FFy FLID v v v v V V N N
FFAQ 81004 FFAO FFFFy Unmapped area — — — — — — — —
FFA1 0000y, FFAL 2FFFy FACIO V R y y V y V V
FFA1 3000, FFAL 7FFFy Unmapped area - - - = = = = =
FFA1 8000y, FFAl AFFF FACI1 v d y V y y d d
FFA1 BOOOy FFAL FFFF, Unmapped area - - = = = = = =
FFA2 0000 FFA2 FFFFy FACIO N N v v v V V
FFA3 0000y, FFA3 FFFF FACI1 v d y y d d
FFA4 0000y FFBAFFFFy Unmapped area U
FFBB 0000y FFBB 2FFFy FACIO N N v V v v V V
FFBB 3000, FFBB 7FFFy Unmapped area — — — — — — — —
FFBB 8000y FFBB AFFFy, FACI1 V R y y V y V V
RO1UHO0517EJ0140 Rev.1.40 = ZEN ESNS Page 258 of 3107

December 20, 2023



RH850/P1x-C

Section 4 Address Map

Peripheral Group No.

Unmapped Area
Access Error
Information

I+
£

ERRSLV4AI

ERRSLVA4AI

Table 4.1 List of P-bus area access (2/11)

n 2 8 :
3 o 3 o o o
s28 g 3§ 3 &3
5o 9 8 o8 o oo
558 2 25 E F 2@
98 8, ¢ o8 o 8y 08 G,
=% £8 2 II I 58 LI I3

Start Address End Address Module Name oo aE o oo o OE oo o &

FFBB B000, FFBB FFFFy Unmapped area — — — — —

FFBC 0000 FFBC FFFFy FACIO v v v N

FFBD 0000 FFBD FFFF, FACI1 v \/ d d

FFBE 00004 FFCO FFFFy Unmapped area

FFC1 0000y FFC1 7FFF, PORT

FFC1 8000y FFC1 FFFFy Unmapped area

FFC2 0000, FFC2 7FFFy PORT

FFC2 8000y FFC2 FFFFy Unmapped area

FFC3 0000y FFC3 000F DNFA

FFC3 00104 FFC3 00FFy Unmapped area

FFC3 01004 FFC3 010F DNFA

FFC3 0110y FFC3 01FFy Unmapped area

FFC3 02004 FFC3 020F DNFA

FFC3 02104 FFC3 02FFy Unmapped area

FFC3 0300y FFC3 030F DNFA

FFC3 03104 FFC3 03FF Unmapped area

FFC3 04004 FFC3 040F, DNFA

FFC3 04104 FFC3 04FFy Unmapped area

FFC3 05004 FFC3 050Fy DNFA

FFC3 05104 FFC3 O5FFy Unmapped area

FFC3 0600y FFC3 060F DNFA

FFC3 06104 FFC3 06FF Unmapped area

FFC3 07004 FFC3 070F, DNFA

FFC3 0710y FFC3 3FFF, Unmapped area

FFC3 40004 FFC3 401Fy FLCA

FFC3 40204 FFC3 40FF Unmapped area

FFC3 4100y FFC3 411Fy FLCA

FFC3 41204 FFC3 41FF Unmapped area

FFC3 42004 FFC3 421F, FLCA

FFC3 4220y FFC3 42FFy Unmapped area

FFC3 43004 FFC3 431Fy FLCA

FFC3 43204 FFC3 43FFy Unmapped area

FFC3 4400y FFC3 441F FLCA

FFC3 4420, FFC3 44FF Unmapped area

FFC3 45004 FFC3 451F, FLCA

FFC3 4520y FFC3 45FFy Unmapped area

FFC3 46004 FFC3 461Fy FLCA

FFC3 4620y FFC4 7TFFF Unmapped area

FFC4 8000y FFC4 80FFy Unmapped area

FFC4 81004 FFC4 810Fy CFGSIC

FFC4 8110y FFC4 81FFy Unmapped area

FFC4 8200y FFC4 820F CFGPE1

ERRSLVOAI
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Table 4.1 List of P-bus area access (3/11)
o [a)]
é‘: K] o g ?f? o ?2? S
oQ Q T Q o Q SO 2
Qs = < o o T oI T o
6 & @ & = & z&a & B
98 8, 9 08 o Gy 08 By £ Unmappedarea
5% 58 2 II I I? ZE 58 5 ccessbror
Start Address End Address Module Name oo oE o oo o OE oo af€ o Information
FFC4 8210y FFC4 82FFy Unmapped area — — — — — #5 ERRSLVOAI
FFC4 8300 FFC4 830F, CFGPE2 —2 — v V N v V
FFC4 8310y FFC4 8FFF Unmapped area — —
FFC4 9000, FFC4 907Fy GRGDCFG 3 3 y y y y y y
FFC4 9080y FFC4 90FF Unmapped area — — — — — — — —
FFC4 9100, FFC4 910Fy GRGDSIC v \/ y V y y d d
FFC4 9110y FFC4 91FFy Unmapped area — — — — — — — —
FFC4 92004 FFC4 920Fy GRGDPE1 N N v v v v V V
FFC4 9210y FFC4 92FFy Unmapped area — — — — — — — —
FFC4 9300, FFC4 930F GRGDPE2 x2 o — A J J V \
FFC4 93104 FFC4 96FF Unmapped area — — — — — — — —
FFC4 9700, FFC4 970Fy GRGDHBS v \/ y V y y d d
FFC4 97104 FFC4 ALFF, Unmapped area — — — — — — — —
FFC4 A2004 FFC4 A20F, PEGDST1 N N v V v v V V
FFC4 A210, FFC4 A2FF Unmapped area — — — — — — — —
FFC4 A300y FFC4 A30F PEGDST2 V R y y V V V V
FFC4 A3104 FFC4 BFFFy Unmapped area - - - = = = = =
FFC4 C000y FFC4 CO2F FSGDOA v \/ y V y y d d
FFC4 C030y FFC4 CO3F System reserved V R y y V V V V #5  ERRSLVOAI
FFC4 C040y FFC4 CO7Fy FSGDOB v v v v V V v N
FFC4 C080 FFC4 C7FFy Unmapped area — — — — — — — —
FFC4 C800y FFC4 C81F ERRSLVO V R y y V y V V
FFC4 C820y FFC4 C87F, Unmapped area — — — — — — — —
FFC4 C880 FFC4 C88F ERRSLVOAI v \/ y V y y d d
FFC4 C890y FFC4 COFFy Unmapped area - - = = = = = =
FFC4 CA0O FFC4 CAOFy DMACMP N N v V v v V V
FFC4 CA104 FFC5 7FFF, Unmapped area — — — — — — — —
FFC5 8000, FFC5 803Fy Reset Controller V R y y V y V V
FFC5 8040y FFCS5 8FFF Unmapped area — — — — — — — —
FFC5 9000, FFC5 900Fy CCIBO v \/ y V y y d d
FFC5 9010y FFC5 93FF Unmapped area - - = = = = = =
FFC5 9400, FFC5 940Fy System reserved v v v v V V N N
FFC5 9410y FFC5 97FFy Unmapped area — — — — — — — —
FFC5 9800, FFC5 981Fy DCIBO V R y y V y V V #5  See Security
FFC5 9820y FFC5 98FFy Unmapped area — — — — — — — — u‘;ﬁﬁ?m
FFC5 9900, FFC5 991Fy DCIB1 v \/ y V y y d d
FFC5 9920, FFC5 9FFFy Unmapped area - - = = = = = =
FFC5 A000y FFC5 FFFFy See Security Hardware Manual #5
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Table 4.1 List of P-bus area access (4/11)

o [a)]
T -8 2 g
52g o £3i % £5 3
200 & 8 § oo @
Qs = < o o T oI T o
6 & @ & = & z&a & B
98 By 0 o8 ¢ 8y o8 By £ umapedaea
5% 58 2 II I I? ZE 58 5 ccessbror
Start Address End Address Module Name oo oE o oo o OE oo af€ o Information
FFC6 0000y FFC6 O3FFy Unmapped area — — — — — #5 ERRSLVOAI
FFC6 0400y FFC6 05FF ECCPE1 N N v v N
FFC6 0600, FFC6 07FF ECCPE2 —2 — y y V d d
FFC6 0800y FFC6 13FFy Unmapped area — — — — — — — —
FFC6 14004 FFC6 15FFy ECCPE1 N N v v v V V
FFC6 1600y FFC6 17FFy ECCPE2 —2 — J N \
FFC6 1800y FFC6 1FFFy Unmapped area — — — — — — — —
FFC6 20004 FFC6 210Fy ECCFLIC N N v v v v V V
FFC6 2110y FFC6 21FFy Unmapped area — — — — — — — —
FFC6 2200, FFC6 23FFy ECCSIC 3 3 y y y y y y
FFC6 24004 FFC6 25FF ECCPE1 N N v V v v V V
FFC6 2600, FFC6 27FF ECCPE2 —x2 — N v v v v
FFC6 2800y FFC6 2BFF, Unmapped area — — — — — — — —
FFC6 2C00y FFC6 2DFFy BECCFLI v v v v V V v N #5 ERRSLVOAI
FFC6 2E00y FFC6 33FFy Unmapped area — — — — — — — —
FFC6 3400, FFC6 35FF BECCPE1 V R y y V V
FFC6 3600y FFC6 37FFy BECCPE2 —2 — N
FFC6 3800y FFC6 3FFFy Unmapped area — — — — — — — —
FFC6 4000, FFC6 411F ECCGRC V R y y V V V V
FFC6 4120, FFC6 41FF Unmapped area - - = = = = = =
FFC6 4200, FFC6 43FFy ECCSIC v \/ y V y y d d
FFC6 4400, FFC6 45FF ECCPE1 N N N N v Y N N
FFC6 46004 FFC6 47FFy ECCPE2 —2 — v V V V d
FFC6 4800y FFC6 4DFFy Unmapped area — — — — — — — —
FFC6 4E00, FFC6 4FFFy ECCHBS N N N N v Y N N
FFC6 50004 FFC6 53FFy Unmapped area — — — — — — — _
FFC6 5400, FFC6 561Fy ECCPE1 v \/ y V y y d d
FFC6 5620, FFC6 57FF, Unmapped area - - = = = = = =
FFC6 58004 FFC6 5A1Fy ECCPE2 —2 — l J N d N
FFC6 5A20 FFC6 5FFFy Unmapped area — — — — — — — —
FFC6 6000, FFC6 61FFy BECCPE1 V R y y V y V V
FFC6 62004 FFC6 63FFy BECCPE2 —2 — v V V d d
FFC6 6400, FFC6 65FFy BECCPE1 v \/ y V y y d d
FFC6 6600 FFC6 67FF BECCPE2 —x2 — N N Y N N
FFC6 6800y FFC6 6FFF Unmapped area — — — — — — — _
FFC6 7000, FFC6 71FFy BECCSIC v \/ y V y y d d
FFC6 7200, FFC6 73FF, Unmapped area - - = = = = = =
FFC6 7400 FFC6 75FF BECCSIC v v v v V V N N
FFC6 7600y FFC6 77FFy Unmapped area — — — — — — — —
FFC6 7800, FFC6 79FFy BECCSIC V R y y V y V V
FFC6 7A00y FFC6 7BFFy Unmapped area — — — — — — — _
FFC6 7C00y FFC6 7DFFy BECCSIC v \/ y V y y d d
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Table 4.1

List of P-bus area access (5/11)

o [a)]
8 A6 B @B @
oQ Q T Q o Q SO 2
Qs = < o o T oI T o
6 & @ & = & z&a & B
98 8, 9 08 o Gy 08 By £ Unmappedarea
5% 58 2 II I I? ZE 58 5 ccessbror
Start Address End Address Module Name oo oE o oo o OE oo af€ o Information
FFC6 7E00y FFC6 83FFy Unmapped area — — — — — #5 ERRSLVOAI
FFC6 8400y FFC6 85FF BECCSIC N v v v V V v \
FFC6 8600y FFC6 8DFF Unmapped area — —
FFC6 8E00, FFC6 91FFy BECCSIC 3 3 y y
FFC6 92004 FFC6 9FFFy Unmapped area — — — —
FFC6 A000y FFC6 AL1FFy BECCSIC v \/ y V
FFC6 A2004 FFC6 BFFF, Unmapped area — — — —
FFC6 C000 FFC6 C1FFy BECCPBA N N v v
FFC6 C200, FFC6 FFFFy Unmapped area — — — —
FFC7 0000, FFC7 001Fy ECCCSIHO 3 3 y y ERRSLV3AI
FFC7 00204 FFC7 00FF Unmapped area — — — —
FFC7 01004 FFC7 011F4 ECCCSIH2 v \/ y V
FFC7 01204 FFC7 OFFF, Unmapped area — — — —
FFC7 1000y FFC7 101Fy ECCTTCANO N N v V
FFC7 10204 FFC7 10FFy Unmapped area — — — —
FFC7 1100 FFC7 111Fy ECCMCAN1 V R y y
FFC7 1120 FFC7 1FFFy Unmapped area - - = =
FFC7 2000, FFC7 201Fy ECCFLX0 v \/ y V
FFC7 2020, FFC7 20FF Unmapped area - - = =
FFC7 2100y FFC7 211Fy ECCFLXO0TO N N v V
FFC7 2120y FFC7 21FFy Unmapped area — — — —
FFC7 2200, FFC7 221Fy ECCFLX0T1 V R y y
FFC7 2220, FFC7 23FFy Unmapped area - - = =
FFC7 24004 FFC7 241F ECCFLX1 - - = v
FFC7 2420, FFC7 24FF Unmapped area - - = =
FFC7 25004 FFC7 251Fy ECCFLX1TO - - = v
FFC7 2520y FFC7 25FFy Unmapped area — — — —
FFC7 2600y FFC7 261Fy ECCFLX1T1 - - = J
FFC7 2620, FFC7 3FFFy Unmapped area - - = =
FFC7 40004 FFC7 TFFFy Unmapped area - - = = ERRSLV2AI
FFC7 8000 FFC7 801Fy ECCCSIH1 V R y y ERRSLV1AI
FFC7 8020y FFC7 80FF Unmapped area — — — —
FFC7 81004 FFC7 811F, ECCCSIH3 v \/ y V
FFC7 8120, FFC7 8FFFy Unmapped area - - = =
FFC7 9000y FFC7 901F ECCMCANO N N v V
FFC7 9020y FFC7 90FFy Unmapped area — — — —
FFC7 91004 FFC7 911F, ECCMCAN2 - - = =
FFC7 92004 FFC9 FFFFy Unmapped area — — — —
FFCA 0000 FFCA 001F CSIH1 v \/ y V
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Table 4.1

List of P-bus area access (6/11)

Start Address

End Address

Module Name

P1H-CE P1H-C (8MB) ED

P1H-CE P1H-C (4MB) ED
mode

P1M-C (QFP, BGA-292)
P1H-CE P1M-C mode
P1H-CE P1M-C ED
mode

P1M-C (BGA-156)
P1H-C (4MB)

P1H-CE P1H-C (4MB)
P1H-C (4MB, BGA-156)
mode

P1H-C (8MB)

P1H-CE P1H-C (8MB)
Peripheral Group No.

Unmapped Area
Access Error
Information

FFCA 0020,

FFCA OFFFy

Unmapped area

I+
fiay

FFCA 1000,

FFCA 107Fy

CSIH1

<
<
<
<
2
2
2
2

FFCA 1080y

FFCA 1FFFy,

Unmapped area

FFCA 2000,

FFCA 207F,

PMMAL

FFCA 2080,

FFCA 2FFFy

Unmapped area

FFCA 3000y

FFCA 301Fy

CSIH3

FFCA 3020,

FFCA 3FFFy

Unmapped area

FFCA 4000,

FFCA 407Fy

CSIH3

FFCA 4080y

FFCA 4FFFy,

Unmapped area

FFCA 5000,

FFCA507Fy

PMMA3

FFCA 5080y

FFCA 7FFFy

Unmapped area

FFCA 8000y

FFCA 807Fy

HS-USRT1

ERRSLV1AI

FFCA 8080y

FFCA 8FFFy

Unmapped area

FFCA 9000,

FFCA 907Fy

HS-USRT3

FFCA 9080y

FFCA BFFFy

Unmapped area

FFCA C000y

FFCA CO3Fy

RLN31

FFCA C040y

FFCA CFFFy

Unmapped area

FFCA D000y

FFCA DO3Fy

RLN33

FFCA D040y

FFCA FFFFy

Unmapped area

FFCB 0000,

FFCB 007F

ECM1

FFCB 0080y

FFCB OFFFy

Unmapped area

FFCB 10004

FFCB 107Fy

ECM1

FFCB 1080,

FFCB 1FFFy

Unmapped area

FFCB 20004

FFCB 207Fy

ECM1

FFCB 20804

FFCB 7FFFy

Unmapped area

FFCB 8000,

FFCB 81FFy

BECCPBO

FFCB 82004

FFCB FFFFy

Unmapped area

FFCC 0000y

FFCC 007Fy

AURORA

FFCC 0080,

FFCC FFFFy

Unmapped area

ERRSLV1AI

FFCD 0000y

FFCD O1FFy

FLASH

FFCD 0200y

FFCD OFFFy

Unmapped area

FFCD 1000,

FFCD 7FFFy

System reserved

FFCD 8000y

FFCD 81FFy

BECCPB4

FFCD 8200y

FFCD 83FFy

BECCPB5

FFCD 8400,

FFCD 85FF

BECCPB6

FFCD 8600y

FFCD 9FFFy

Unmapped area

FFCD A000y

FFCD AO3Fy

BIST

FFCD A040y

FFCD BFFF

Unmapped area

FFCD C000y

FFCD CO7Fy

RSENTO

FFCD C080y

FFCD 00FFy

Unmapped area

FFCD C100y

FFCD C17Fy

RSENT1

FFCD C180y

FFCD C1FFy

Unmapped area

ERRSLVA4AI
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Table 4.1

List of P-bus area access (7/11)

Start Address

End Address

Module Name

P1M-C (QFP, BGA-292)
P1H-CE P1M-C mode
P1H-CE P1H-C (4MB)
P1H-CE P1H-C (8MB)
P1H-CE P1H-C (8MB) ED
mode

Peripheral Group No.

mode
mode

Unmapped Area
Access Error
Information

FFCD C200y

FFCD C27Fy

RSENT2

~_| P1H-cE PIM-C ED
~_| Piv-C (BGA-156)

~_| P1H-C (4amB, BGA-156)
<_| P1H-CE P1H-C (4MB) ED

<_| P1H-c (amB)
- | P1H-c (8MB)

<
2
I+
SN

FFCD C280y

FFCD C2FFy

Unmapped area

FFCD C300y

FFCD C37Fy

RSENT3

<

FFCD C380y

FFCD C3FFy

Unmapped area

FFCD C400y

FFCD C47Fy

RSENT4

FFCD C480y

FFCD C4FFy

Unmapped area

FFCD C500y

FFCD C57Fy

RSENT5

FFCD C580y

FFCD C5FF

Unmapped area

FFCD C600y

FFCD C67Fy

RSENT6

FFCD C680y

FFCD C6FFy

Unmapped area

FFCD C700y

FFCD C77Fy

RSENT7

FFCD C780y

FFCD C7FFy

Unmapped area

ERRSLV4AI

FFCD C800y

FFCD C87Fy

RSENT8

FFCD C880y

FFCD C8FFy

Unmapped area

FFCD C900y

FFCD C97Fy

RSENT9

FFCD C980y

FFCD CEFFy

Unmapped area

FFCD CF00,

FFCD CF3Fy

RSENT_MDSEL

FFCD CF40y

FFCD DFFFy

Unmapped area

FFCD EO000y

FFCD EO1Fy

SINT

FFCD E020

FFCD FFFFy

Unmapped area

ERRSLV4AI

FFCE 0000y

FFCF FFFF

Unmapped area

ERRSLV1AI

FFDO 0000

FFD2 FFFFy

Unmapped area

FFD3 0000,

FFD3 01FFy

MTTCANO

FFD3 02004

FFD3 07FFy

Unmapped area

FFD3 0800

FFD3 080Fy

System reserved

FFD3 0810,

FFD3 OFFF,

Unmapped area

FFD3 10004

FFD3 11FFy

MCAN1

FFD3 12004

FFD3 7FFF

Unmapped area

FFD3 8000,

FFD3 9FFF,

MTTCANO

FFD3 A000y

FFD3 BFFFy

MCAN1

FFD3 C000y

FFD3 FFFFy

Unmapped area

FFD4 0000,

FFD4 003Fy

DTSCTL

FFD4 0040y

FFD4 OFFFy

Unmapped area

FFD4 10004

FFD4 100Fy

DTSCTL

FFD4 1010y

FFD4 1FFF,

Unmapped area

FFD4 2000y

FFD4 200Fy

INTCTL

FFD4 20104

FFD4 2FFF,

Unmapped area

FFD4 3000,

FFD4 300F,

INTCTL

FFD4 30104

FFD4 FFFF,

Unmapped area

FFD5 0000

FFD5 003Fy

DCRBO

FFD5 0040,

FFD5 OFFF,

Unmapped area

FFD5 10004

FFD5 103Fy

DCRB2

ERRSLV3AI
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Table 4.1 List of P-bus area access (8/11)
o [a)]
SE A6 B @B @
oQ Q T Q o Q SO 2
Qs = < o o T oI T o
6 & @ & = & z&a & B
98 By 0 o8 ¢ 8y o8 By £ umapedaea
5% 58 2 II I I? ZE 58 5 ccessbror
Start Address End Address Module Name oo oE o oo o OE oo af€ o Information
FFD5 10404 FFD5 1FFF, Unmapped area — — — — — #3 ERRSLV3AI
FFD5 2000y FFD5 203Fy DCRB4 S — N N N N N
FFD5 2040y FFD5 2FFF Unmapped area — —
FFD5 3000 FFD5 303Fy DCRB6 e — y V y d v
FFD5 3040, FFD5 FFFFy Unmapped area - - = = = = = =
FFD6 0000, FFD6 007Fy ECMO v \/ y V y y d d
FFD6 0080y FFD6 OFFFy Unmapped area — — — — — — — —
FFD6 10004 FFD6 107Fy ECMO N N v v v v V V
FFD6 1080y FFD6 1FFFy Unmapped area — — — — — — — —
FFD6 2000, FFD6 207Fy ECMO 3 3 y y y y y y
FFD6 2080, FFD6 7FFFy Unmapped area - - = = = = = =
FFD6 8000, FFD6 803Fy PIC2 v v N N v v N v
FFD6 8040y FFD7 FFFFy Unmapped area — — — — — — — — #3 ERRSLV3AI
FFD8 0000y FFD8 001F CSIHO N N v V v v V N
FFD8 0020y FFD8 OFFFy Unmapped area — — — — — — — —
FFD8 1000, FFD8 107Fy CSIHO V R y y V V V V
FFD8 1080, FFD8 1FFFy Unmapped area - - = = = = = =
FFD8 2000, FFD8 207Fy PMMAO v v N N v v N v
FFD8 2080, FFD8 2FFFy Unmapped area - - = = = = = =
FFD8 30004 FFD8 301F CSIH2 N N v V V V v N
FFD8 3020y FFD8 3FFFy Unmapped area — — — — — — — —
FFD8 4000, FFD8 407Fy CSIH2 N N N N v Y N N
FFD8 4080, FFD8 4FFFy Unmapped area - - - = - = = =
FFD8 5000, FFD8 507Fy PMMA2 v v N N v v N v
FFD8 5080, FFD8 7FFFy Unmapped area - - = = = = = =
FFD8 8000y FFD8 807F HS-USRTO N N v V v v V V
FFD8 8080y FFD8 8FFFy Unmapped area — — — — — — — —
FFD8 9000, FFD8 907Fy HS-USRT2 — — — N —x3 N N
FFD8 9080y FFD8 BFFFy Unmapped area — — — — — — — —
FFD8 C000 FFD8 CO3F RLN30 v \/ y V y y d d
FFD8 C040 FFD8 CFFF Unmapped area - - = = = = = =
FFD8 D000, FFD8 DO3F, RLN32 - = = N EEN N N
FFD8 D040y FFD8 FFFFy Unmapped area — — — — — — — —
FFD9 0000y FFDD 7FFFy Unmapped area - - - - - - — — # ERRSLV2Al
FFDD 8000y FFDD 80FFy STMO N N v V v v V V
FFDD 8100y FFDD 8FFFy Unmapped area — — — — — — — —
FFDD 9000 FFDD 90FFy STM1 - - = J v V V V
FFDD 91004 FFDD CFFFy Unmapped area - - - = - = = =
FFDD D000y FFDD DO7Fy FSGD2A 3 3 V v v v y V
FFDD D080y FFDD DOFFy Unmapped area - - = = = = = =
FFDD D100y FFDD D10Fy ERRSLV2 N N v V v v V V
FFDD D110y FFDD D7FFy Unmapped area — — — — — — — —
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Peripheral Group No.

Unmapped Area
Access Error
Information

I
N

ERRSLV2AI

ERRSLV2AI

Table 4.1 List of P-bus area access (9/11)

n 2 8 :
3 o 3 o o o
s28 g 3§ 3 &3
5o 9 8 o8 o oo
55 3 8¢ 7 53
98 8, ¢ o8 o 8y 08 G,
=% £8 2 II I 58 LI I3

Start Address End Address Module Name oo aE o oo o OE oo o &

FFDD D800, FFDD D8OFy ERRSLV2AI 3 3 y y y y y y

FFDD D810y FFDF FFFFy Unmapped area — — — — — —

FFEO 0000y FFE7 FFFFy GTMO v V y y d d

FFES8 0000 FFE8 001F ECCGTMO y y y

FFES8 0020y FFE8 00FFy Unmapped area

FFE8 01004 FFE8 011Fy ECCGTM1

FFE8 01204 FFE8 01FF Unmapped area

FFE8 0200 FFE8 021Fy ECCGTM2

FFE8 0220, FFE8 02FF Unmapped area

FFES8 03004 FFES8 031F ECCGTM3

FFE8 0320, FFE8 7FFFy Unmapped area

FFE8 8000, FFE8 81FF BECCPB1

FFES 8200y, FFES 83FFy BECCPB2

FFE8 8400, FFEC FFFFy Unmapped area

FFED 0000y FFED 000F WDTAO

FFED 00104 FFED OFFFy Unmapped area

FFED 1000y FFED 100F WDTA1

FFED 1010y FFED 7FFF, Unmapped area

FFED 80004 FFED 802Fy SWDO, CICTL

FFED 8030y FFED FFFFy Unmapped area

FFEE 0000, FFEE 003Fy FSGD1A

FFEE 0040y FFEE 00FFy Unmapped area

FFEE 0100, FFEE 010Fy ERRSLV1

FFEE 01104 FFEE O1FF Unmapped area

FFEE 0200y FFEE 027F FSGD1B

FFEE 0280, FFEE 07FF Unmapped area

FFEE 0800, FFEE 080Fy ERRSLV1AI

FFEE 0810y FFEE FFFFy Unmapped area

FFEF 0000y FFEF O1FFy MCANO

FFEF 0200y FFEF O7FFy Unmapped area

FFEF 0800 FFEF 080Fy system reserved

FFEF 0810y FFEF OFFF Unmapped area

FFEF 1000y FFEF 11FFy MCAN2

FFEF 12004 FFEF 7FFFy Unmapped area

FFEF 8000y FFEF 9FFF, MCANO

FFEF A00O FFEF BFFF, MCAN2

FFEF C000y FFF6 FFFFy Unmapped area

FFF7 0000y FFF7 003F DCRB1

FFF7 00404 FFF7 OFFF Unmapped area

FFF7 10004 FFF7 103Fy DCRB3

FFF7 10404 FFF7 1FFF Unmapped area

FFF7 20004 FFF7 203Fy DCRB5

ERRSLV1AI
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Table 4.1 List of P-bus area access (10/11)
[a] [a]
SE 58 B8 @@ &
oQ Q T QRN S SO 2
Qs = < o o T oI T o
6 & @ & = & z&a & B
98 By 0 o8 ¢ 8y o8 By £ umapedaea
5% 58 2 II I I? ZE 58 5 ccessbror
Start Address End Address Module Name oo oE o oo o OE oo af€ o Information
FFF7 20404 FFF7 2FFF, Unmapped area — — — — — #1 ERRSLV1AI
FFF7 30004 FFF7 303F DCRB7 - — A N N N N
FFF7 30404 FFF7 FFFFY Unmapped area — —
FFF8 0000y, FFF8 FFFF Reset Controller CLMA, 3 y y y y y y #4  ERRSLV4AI
CVM
FFF9 0000y FFF9 007F FSGD4A 3 3 V v v v y V
FFF9 0080, FFF9 00FF Unmapped area — — — — — — — —
FFF9 0100 FFF9 010Fy ERRSLV4 N N v v v v V V
FFF9 0110y FFF9 01FFy Unmapped area — — — — — — — —
FFF9 0200y, FFF9 027Fy FSGD4B 3 3 y y y y y y
FFF9 0280, FFF9 03FF, Unmapped area — — — - — — — —
FFF9 0400, FFF9 07FFy See Security Hardware Manual #4
FFF9 0800y, FFF9 080Fy ERRSLVA4AI 3 3 y y y y y y #4  ERRSLV4AI
FFF9 0810y FFF9 OFFF Unmapped area — — — — — — — _
FFF9 1000y FFF9 17FFy ADCFO 3 3 V v v v y V
FFF9 1800, FFF9 1FFFy Unmapped area — — — — — — — —
FFF9 2000 FFF9 27FFy ADCF1 N N v V v v V V
FFF9 2800y FFF9 2FFFy Unmapped area — — — — — — — —
FFF9 3000y, FFF9 30FF 0TS0 V R y y V V V V
FFF9 31004 FFF9 3FFF Unmapped area — — — — — — — _
FFF9 4000y, FFF9 407Fy FSGD3A v \/ y V y y d d #3  ERRSLV3AI
FFF9 4080y FFF9 40FFy Unmapped area - - = = = = = =
FFF9 4100 FFF9 410Fy ERRSLV3 N N v V v v V V
FFF9 4110y FFF9 41FFy Unmapped area — — — — — — — —
FFF9 4200, FFF9 427F FSGD3B \ \ J V J v \ \
FFF9 4280y FFF9 47FFy Unmapped area - - = = = = = =
FFF9 4800y, FFF9 480Fy ERRSLV3AI v \/ y V y y d d
FFF9 4810y FFF9 7FFFy Unmapped area - - = = = = = =
FFF9 8000 FFF9 81FFy BECCPB3 N N v V v v V V
FFF9 8200 FFF9 BFFFy Unmapped area — — — — — — — —
FFF9 C000y FFF9 COOFy NTUO V R y y V y V V
FFF9 C010y FFF9 COFFy Unmapped area — — — - — — — —
FFF9 C100 FFF9 C10Fy NTUO 3 3 V v v v y V
FFF9 C110y FFF9 C1FFy Unmapped area - - = = = = = =
FFF9 C2004 FFF9 C20F, NTUO N N v V v v V V
FFF9 C210y FFF9 C7FFy Unmapped area — — — — — — — —
FFF9 C800y FFF9 C81F NTUO V R V y V y V V
FFF9 C820, FFF9 CBFFy Unmapped area — — — — — — — _
FFF9 CCO0y FFF9 CCOFy NTUO 3 3 V v v v y V
FFF9 CC10y FFF9 FFFFy Unmapped area - - = = = = = =
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Table 4.1 List of P-bus area access (11/11)

[a] [a]
& o L w
o o ~ b ~ = = .
o o o o (]
22 a s 3 = = = =z
GE W G £ 5 = T B 2
mIORNO T QRN & 9 9 2
¥ % § 8t g I B% % O
o & 9 =0 = o Za o ®
~woow e ~ul Ll ~uw ol 1]
RO Qo 9 99 g Qo Q9 Qo § U ET P ATE
=T I g = ac oo - ac '8 I T I 'g = Access Error
Start Address End Address Module Name 2y FE o Ty 7 2 E g aE & Information
FFFA 0000y, FFFA 01FFy HBUS guard modules 3 3 y y y y y y #3  ERRSLV3AI
FFFA 0200y FFFA OFFFy Unmapped area - - = = = =
FFFA 1000y FFFA 10FFy HSSPID v v v v v J v v
FFFA 1100y FFFA 1FFFy Unmapped area — — — — — — — —
FFFA 2000, FFFA 200F, HTHDMAC 3 3 V v v J V V
FFFA 20104 FFFD FFFFy Unmapped area — — — — — — — —
FFFF 50004 FFFF 77FFy System reserved V V J J v v 3 3 - -
FFFF 7A004 FFFF 7AFFy System reserved N N v v v v V V #5  ERRSLVOAI
FFFF 7B00y FFFF 7EFFy Unmapped area — — — — — — — —
FFFF 7F00y FFFF 7FFF, System reserved v v V V V V V V
FFFF 80004 FFFF 80FF, DMACH 3 3 V v v J V V
FFFF 81004 FFFF 83FF, DMACM v v v v v J v v
FFFF 84004 FFFF AFFFy DMACH v v V V V V V V
FFFF BOOO, FFFF BFFFy INTC2 3 3 V v v J V V
FFFF CO00y FFFF FFFFy Unmapped area — — — — — — — —

Note 1. The size of data flash area depends on device and in case of P1H-CE on the device mode. The other data
flash area is treated as Unmapped area.

Note 2.  The access does not output an error response in P1H-CE P1MC mode.
Note 3.  The access does not output an error response.
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4.3.6 Details of H-Bus area

H-Bus on-chip 1/O area is on-chip 1/O area of 1000 0000y to F2FF FFFFy in Table 4.2. For H-bus on-
chip I/O area, an access error to areas where no module is assigned is signaled to the access master as
the error response and also ECM (No.76).

Table 4.2 List of H-Bus area access
5 @

~ i ~ —~ ~ € ~ E

2 2 898 3 8y 4o

i & §5 % § F3: §B

:.; 5 8 8 U 6’ 8 '{“) 5’ 8 (“j Unmapped Area

= = IIT T T II T T T Access Error
Start Address End Address  Module Name a a ¥ a g & & Information
1000 00004 1001 FFFFy Unmapped area — — — — — — — ERRSLVHI
1002 0000y 1002 OFFFy FLXAO y y J J y J J \ ERRSLVFI
1002 1000y 1002 1FFFy FLXA1 — — — J SN J 3
1002 20004 1002 3FFFy Unmapped area — — — — — — — — ERRSLVHI
1002 4000y 1002 4FFFy ETNAO port0 y \/ J J \/ J J 3 ERRSLVEI
1002 50004 1002 5FFFy ETNAO portl S — J —1 J \
1002 60004 1002 FFFFy Unmapped area — — — — — — — — ERRSLVHI
1003 0000 1003 003Fy MEMC (register) — — — N —l S v ERRSLVMI
1003 00004 1003 03FFy Unmapped area — — — — — — — —
1003 04004 1FFF FFFFy Unmapped area — — — — — — — — ERRSLVHI
2000 0000y 2000 01FFy MEMC CSO0 — — — J —1 J 3 ERRSLVMI
2000 02004 21FF FFFFy Unmapped area — — — — — — — —
2200 0000y 2200 01FFy MEMC CS1 — — — J —1 J 3
2200 02004 23FF FFFFy Unmapped area — — — — — — — —
2400 0000y 2400 01FFy MEMC CS2 — — — J —1 J 3
2400 02004 27FF FFFFy Unmapped area — — — — — — — —
2800 0000y 2800 01FF MEMC CS3 — — — J —1 J 3
2800 02004 2BFF FFFFy Unmapped area — — — — — — — —
2C00 00004 F2FF FFFFy Unmapped area — — — — — — — — ERRSLVHI

Note 1. The access does not output an error response.
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4.3.7 Unmapped access error from H-bus master

The access from H-bus master is restricted to code flash, global RAM and local RAM area. Therefore
when H-bus master accesses to other area, access error is signaled to ECM (No.79).

Table 4.3 List of H-Bus master access
Unmapped Area Access
Start Address End Address Module Name Error Information
0000 0000y OFFF FFFFy Code Flash Area
1000 0000 FE7F FFFFy unmapped area ERRSLVXI
FE80 0000y FE9F FFFFy PE2 Local RAM Area
FEAO 0000y FEBF FFFFy PE1 Local RAM Area
FECO 00004 FEDF FFFFy unmapped area ERRSLVXI
FEEO 0000y FEFF FFFFy Global RAM Area
FEOO 0000y FFFF FFFFy unmapped area ERRSLVXI

4.3.8 Debug area

For PE own debug area including self-area, an unmapped access error is not generated. For other PE’s
debug area, error response is returned to the access master. Debug area is the below

e Self: FAOD 0000 to FAFF FFFFy,
e PE1: F900 0000, to FOFF FFFF
e PE2: F800 0000y to F8FF FFFF

4.39 Other area

When PE1, PE2 and DMA access to areas except for the above region, an error response is returned to
the access master.
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4.3.10 Registers
When an unmapped access to code flash, global RAM, P-bus and H-bus on-chip 1/O area occurs, an
error status is stored into register. In case of global RAM unmapped access error, see Section 28.4.2,
GRG.
Table 4.4 List of Registers (1/2)
Module
Name Register Symbol Address
CFGDsSIC Code Flash Guard Control Register (SIC) MGDCFCTL_VCI2CFB FFC4 81004
CFGDsSIC Code Flash Guard Error Status Register (SIC) MGDCFSTAT_VCI2CFB  FFC4 8104y
CFGDsSIC Code Flash Guard Error Access Type Register (SIC) MGDCFTYPE_VCI2CFB FFC4 810Cy
CFGDPE1 Code Flash Guard Control Register (PE1) MGDCFCTL_PE1 FFC4 8200y
CFGDPE1 Code Flash Guard Error Status Register (PE1) MGDCFSTAT_PE1 FFC4 8204y
CFGDPE1 Code Flash Guard Error Access Type Register (PE1) MGDCFTYPE_PE1 FFC4 820Cy
CFGDPE2 Code Flash Guard Control Register (PE2) MGDCFCTL_PE2 FFC4 83004
CFGDPE2 Code Flash Guard Error Status Register (PE2) MGDCFSTAT_PE2 FFC4 8304,
CFGDPE2  Code Flash Guard Error Access Type Register (PE2) MGDCFTYPE_PE2 FFC4 830Cy
ERRSLVFI H-bus Unmapped Area Error Control Register (FLXA area) ERRSLVFICTL FFFA 0100y
ERRSLVFI H-bus Unmapped Area Error Status Register (FLXA area) ERRSLVFISTAT FFFA 0104y
ERRSLVFI H-bus Unmapped Area Error Access Type Register (FLXA area) ERRSLVFITYPE FFFA 010Cy
ERRSLVEI  H-bus Unmapped Area Error Control Register (ETNA area) ERRSLVEICTL FFFA 01104
ERRSLVEI  H-bus Unmapped Area Error Status Register (ETNA area) ERRSLVEISTAT FFFA 01144
ERRSLVEI  H-bus Unmapped Area Error Access Type Register (ETNA area) ERRSLVEITYPE FFFA 011Cy
ERRSLVMI  H-bus Unmapped Area Error Control Register (MEMC area) ERRSLVMICTL FFFA 0120y
ERRSLVMI  H-bus Unmapped Area Error Status Register (MEMC area) ERRSLVMISTAT FFFA 0124y
ERRSLVMI  H-bus Unmapped Area Error Access Type Register (MEMC area) ERRSLVMITYPE FFFA 012Cy
ERRSLVHI  H-bus Unmapped Area Error Control Register ERRSLVHICTL FFFA 0130y
(other H-bus on-chip I/O area)
ERRSLVHI  H-bus Unmapped Area Error Status Register ERRSLVHISTAT FFFA 0134y
(other H-bus on-chip I/O area)
ERRSLVHI  H-bus Unmapped Area Error Access Type Register ERRSLVHITYPE FFFA 013Cy
(other H-bus on-chip I/O area)
ERRSLVXI  H-bus Unmapped Area Error Control Register (from H-bus master) ERRSLVXICTL FFFA 0140y
ERRSLVXI  H-bus Unmapped Area Error Status Register (from H-bus master) ERRSLVXISTAT FFFA 0144y
ERRSLVXI  H-bus Unmapped Area Error Access Type Register (from H-bus master) ERRSLVXITYPE FFFA 014Cy
ERRSLVOAI P-bus Unmapped Area Error Control Register (PFSS) ERRSLVCTL_PBAREA FFC4 C880y
ERRSLVOAI P-bus Unmapped Area Error Status Register (PFSS) ERRSLVSTAT_PBAREA FFC4 C884y
ERRSLVOAI P-bus Unmapped Area Error Access Type Register (PFSS) ERRSLVTYPE_PBAREA FFC4 C88Cy
ERRSLV1AI P-bus Unmapped Area Error Control Register (PBG1) ERRSLV1AICTL FFEE 0800y
ERRSLV1AI P-bus Unmapped Area Error Status Register (PBG1) ERRSLV1AISTAT FFEE 0804y
ERRSLV1AI P-bus Unmapped Area Error Access Type Register (PBG1) ERRSLVI1AITYPE FFEE 080Cy
ERRSLV2AI P-bus Unmapped Area Error Control Register (PBG2) ERRSLV2AICTL FFDD D800y
ERRSLV2AI P-bus Unmapped Area Error Status Register (PBG2) ERRSLV2AISTAT FFDD D804y
ERRSLV2AI P-bus Unmapped Area Error Access Type Register (PBG2) ERRSLV2AITYPE FFDD D80Cy
ERRSLV3AI P-bus Unmapped Area Error Control Register (PBG3) ERRSLV3AICTL FFF9 4800y
ERRSLV3AI P-bus Unmapped Area Error Status Register (PBG3) ERRSLV3AISTAT FFF9 4804y
ERRSLV3AI P-bus Unmapped Area Error Access Type Register (PBG3) ERRSLV3AITYPE FFF9 480CH
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Table 4.4 List of Registers (2/2)

Module

Name Register Symbol Address
ERRSLV4AI P-bus Unmapped Area Error Control Register (PBG4) ERRSLVA4AICTL FFF9 0800y
ERRSLV4AI  P-bus Unmapped Area Error Status Register (PBG4) ERRSLV4AISTAT FFF9 0804y
ERRSLV4AI P-bus Unmapped Area Error Access Type Register (PBG4) ERRSLV4AITYPE FFF9 080CH

NOTE

The registers with symbols “_VCI2CFB”, “_PE1", and “_PE2" as suffixes are provided to the

particular code flash guard registers: the registers with “_VCI2CFB” are provided for access

from the system interconnect to code flash, the registers with “_PE1” are provided for access
from the